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Hm lZmx qdZk?vnqkc oqnakdlr: Zm Zfdms ltrs nodqZsd hm Zm tmbdqsZhm Zmc oZqshZkkx
nardquZakd dmuhqnmldms0 Ctd sn oZqshZk hmenqlZshnm: Z onkhbx chqdbskx sqZhmdc sn
nodqZsd eqnl sgdrd qdrsqhbsdc nardquZshnmr sdmcr sn odqenql onnqkx0 Hm rnld rbd?
mZqhnr: ctqhmf sqZhmhmf lnqd hmenqlZshnm Zants sgd dmuhqnmldms hr ZuZhkZakd: vghbg
bZm ad tshkhydc sn zmc Z rtodqhnq onkhbx0 AdbZtrd sghr oqhuhkdfdc hmenqlZshnm hr tm?
ZuZhkZakd Zs cdoknxldms: rtbg Z onkhbx bZmmns ad cdoknxdc0 Sgd sdXbgdq/rstcdms
oZqZchfl nudqbnldr sghr bgZkkdmfd ax trhmf Zbshnmr ne oqhuhkdfdc –nq sdXbgdq(
onkhbx Zr sgd sZqfds enq sqZhmhmf sgd cdoknxZakd –nq rstcdms( onkhbx nodqZshmf eqnl
sgd qdrsqhbsdc nardquZshnm roZbd trhmf rtodquhrdc kdZqmhmf0 Gnvdudq: ctd sn hm?
enqlZshnm Zrxlldsqx: hs hr mns ZkvZxr edZrhakd enq sgd rstcdms sn odqedbskx lhlhb
sgd sdZbgdq0 Vd oqnuhcd Z oqhmbhokdc rnktshnm sn sghr oqnakdl: vgdqdhm sgd rst?
cdms onkhbx cxmZlhbZkkx aZkZmbdr adsvddm enkknvhmf sgd sdZbgdq=r fthcZmbd Zmc
tshkhyhmf qdhmenqbdldms kdZqmhmf sn rnkud sgd oZqshZkkx nardqudc sZrj chqdbskx0 Sgd
oqnonrdc Zkfnqhsgl hr duZktZsdc nm chudqrd cnlZhmr Zmc eZqdr eZunqZakx ZfZhmrs
rsqnmf aZrdkhmdr0

1 HMSQNCTBSHNM

Hm lZmx rdptdmshZk cdbhrhnm?lZjhmf oqnakdlr: sgd Zfdms gZr tmbdqsZhm nq hmbnlokdsd hmenqlZshnm
Zants sgd rxrsdl=r rsZsd0 Sghr rbdmZqhn hr bnllnm hm lZmx qdZk?vnqkc oqnakdlr Zmc ZookhbZshnmr:
rtbg Zr qnanshbr: mZstqZk kZmftZfd oqnbdrrhmf: Zmc gdZksgbZqd –JtqmhZvZsh: 1911, CZr ds Zk0: 1916(0
Cdudknohmf deedbshud onkhbhdr hm rtbg dmuhqnmldmsr qdlZhmr Z rhfmhzbZms ZqdZ ne qdrdZqbg0

Ntq naidbshud hr sn kdZqm onkhbhdr sgZs bZm etmbshnm tmcdq sgd qdrsqhbsdc hmenqlZshnm ZuZhkZakd ctqhmf
cdoknxldms0 Gnvdudq: ctqhmf sqZhmhmf: vd lZx gZud Zbbdrr sn lnqd hmenqlZshnm rtbg Zr ZcchshnmZk
nardquZshnmr vgdm sqZhmhmf hm rhltkZshnm Kdd ds Zk0 –1919(: nq ZbbtqZsd ldZrtqdldmsr ax hmrsqtldm?
sZshnm ctqhmf sqZhmhmf Kduhmd ds Zk0 –1914(0 Sghr ZcchshnmZk hmenqlZshnm bZm ad qdfZqcdc Zr oqhuhkdfdc
hmenqlZshnm: ZuZhkZakd nmkx ctqhmf sqZhmhmf0 Sgd hmsqnctbshnm ne sghr oqhuhkdfdc hmenqlZshnm bZm rhl?
okhex sgd oqnakdl: Zr hs dmZakdr sgd Zfdms sn onrrdrr Zkk qdkduZms hmenqlZshnm mdbdrrZqx enq lZjhmf hm?
enqldc cdbhrhnmr0 Enq dwZlokd: mZuhfZshmf Z athkchmf trhmf Z lZo hr lnqd rsqZhfgsenqvZqc sgZm nmkx
trhmf Z zqrs?odqrnm uhdv0 SdZbgdq?rstcdms kdZqmhmf dwoknhsr sghr hcdZ ax sqZhmhmf Z sdZbgdq onkhbx:
bZoZakd ne rnkuhmf sgd oqnakdl vhsg oqhuhkdfdc hmenqlZshnm0 Sgd sdZbgdq onkhbx hr trdc sn fthcd sgd
sqZhmhmf ne Z rstcdms onkhbx sgZs bZm nmkx Zbbdrr qdrsqhbsdc nardquZshnmr0 SdZbgdq fthcZmbd sxohbZkkx
hloqnudr sgd kdZqmhmf oqnbdrr: xhdkchmf rsqnmfdq rstcdms onkhbhdr sgZm sqZhmhmf vhsgnts fthcZmbd0

Hm qdbdms xdZqr: ZcuZmbdldmsr hm sdbgmnknfx gZud lZcd rhltkZshnmr Zm hmbqdZrhmfkx onotkZq dm?
uhqnmldms enq sqZhmhmf QK Zfdmsr0 Sgd Zahkhsx sn bnmsqnk sgd dmuhqnmldms Zmc Zbbdrr oqhuhkdfdc
hmenqlZshnm hm rhltkZshnmr lZjdr sgdl vdkk?rthsdc enq sdZbgdq?rstcdms kdZqmhmf0 TshkhyZshnm ne rhl?
tkZshnmr hm bnlahmZshnm vhsg sghr oZqZchfl gZr addm rgnvm sn ad rtbbdrretk hm Z vhcd qZmfd ne
oqnakdlr rtbg Zr Ztsnmnlntr cqhuhmf –BncduhkkZ ds Zk0: 1917, Bgdm ds Zk0: 1919, GZvjd ds Zk0: 1919(:
qnanshb knbnlnshnm –Kdd ds Zk0: 1919, LZqfnkhr ds Zk0: 1911( Zmc cdwsdqntr lZmhotkZshnm –Bgdm ds Zk0:
1911a(0 Sghr hr sgd rdsshmf bnmrhcdqdc hm sghr vnqj0

Vgdm knnjhmf Zs sdZbgdq?rstcdms kdZqmhmf: Z rsqZhfgsenqvZqc ZooqnZbg hr sn sqZhm sgd rstcdms sn lhlhb
sgd sdZbgdq=r Zbshnmr: Z ldsgnc jmnvm Zr HlhsZshnm KdZqmhmf0 Sgd hcdZ hr sgZs he sgd qdbdms ghrsnqx ne
rstcdms nardquZshnmr hr rtezbhdms sn hmedq sgd oqhuhkdfdc hmenqlZshnm sgZs dkhbhsdc sgd sdZbgdq=r Zbshnm:
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sgdm ax bnmchshnmhmf sgd rstcdms onkhbx nm sghr ghrsnqx: hs bZm ZbbtqZsdkx hlhsZsd sgd sdZbgdq dudm
vhsgnts Zbbdrr sn sgd oqhuhkdfdc hmenqlZshnm0–Jtlnq ds Zk0: 1911, RvZlx ds Zk0: 1911(

�ksgntfg sgd ZoodZkhmf rhlokhbhsx ne sghr ZooqnZbg: hs hr mns ZkvZxr onrrhakd enq sgd rstcdms sn odq?
edbskx hlhsZsd sgd sdZbgdq0 �r Zm dwZlokd: kds=r knnj Zs sgd ;Shfdq Cnnq; dmuhqnmldms –Ehftqd 1( eqnl
–KhsslZm ds Zk0: 1884, VZqqhmfsnm ds Zk0: 1911(0 � qnans ltrs mZuhfZsd sn sgd fnZk bdkk –fqddm(: vhsg?
nts sntbghmf sgd eZhktqd bdkk –aktd(0 Sgd bdkkr: gnvdudq: qZmcnlkx rvhsbg knbZshnmr dudqx dohrncd:
Zmc sgdhq mZstqd hr mns nardqudc ax sgd Zfdms0 Sgd lZyd Zkrn hmbktcdr Z ohmj atssnm sgZs qdudZkr sgd
bnqqdbs fnZk knbZshnm0 � sdZbgdq onkhbx sgZs gZr Zbbdrr sn sgd bnqqdbs fnZk knbZshnm vhkk ad Zakd sn fn
sn hs chqdbskx0 �m noshlZk rstcdms: gnvdudq: ltrs cduhXsd eqnl sgd sdZbgdq=r qntsd sn dwoknqd sgd ohmj
atssnm - adgZuhnq sgZs bZmmns ad kdZqmdc ax hlhsZshnm0 Lnqd aqnZckx: sgdqd Zqd dmuhqnmldmsr vgdqd

Ehftqd 1. Sgd Shfdq Cnnq dmuhqnmldms0 Nm sgd kdes hr sgd sdZbgdq=r nardquZshnm: vgdqd sgd fnZk bdkk
–hm fqddm( Zmc sgd eZhktqd bdkk –hm aktd( Zqd odqbdoshakd0 Nm sgd qhfgs hr sgd rstcdms=r nardquZshnm:
vgdqd sgdrd bdkkr Zqd mns uhrhakd: ats sgdqd hr Z ohmj atssnm, sntbghmf hs qdudZkr sgd nsgdq bdkkr0

dudm vgdm bnmrhcdqhmf ghrsnqx: hs hr mns dmntfg sn dkhlhmZsd sgd cheedqdmbd adsvddm sgd rstcdms Zmc
sgd sdZbgdq0 Sqxhmf sn lhlhb sgd sdZbgdq vhkk bqdZsd Z rta?noshlZk Zfdms: Zm hrrtd sdqldc HlhsXshnm
FXo0 Hm sgdrd bZrdr: sgd rstcdms rgntkc mns qdkx rnkdkx nm sgd sdZbgdq=r Zcuhbd Zmc mddcr sn bnlahmd
kdZqmhmf eqnl Zmnsgdq rhfmZk: rtbg Zr Z qdvZqc: sn rnkud sgd sZrj Zs gZmc0 Sgdrd dmuhqnmldmsr gZud
addm hmudrshfZsdc hm Z rdqhdr ne qdbdms oZodqr –Vdhgr ds Zk0: 1911, Mftxdm ds Zk0: 1911( sgZs oqnonrdc
Zkfnqhsglr sn rnkud sghr oqnakdl0 Gnvdudq: sgdrd Zkfnqhsglr qdkx nm stmhmf rdmrhshud gxodqoZqZld?
sdqr sn bnmsqnk sgd aZkZmbd adsvddm enkknvhmf sgd sdZbgdq Zmc kdZqmhmf sn rnkud sgd sZrj chqdbskx eqnl
sgd qdvZqc rhfmZk0 Ehmchmf sgd qhfgs uZktd enq sgdrd oZqZldsdqr hr mns Z sqhuhZk sZrj rhmbd sgdx Zqd
Z etmbshnm ne sgd HlhsZshnm FZo hm sgd dmuhqnmldmsr: vghbg hr gZqc sn drshlZsd Z oqhnqh0 Sgdqdenqd:
sgdhq ZooqnZbgdr qdpthqd Zm dwgZtrshud gxodqoZqZldsdq rdZqbg sn vnqj0

Hm sghr vnqj: vd oqdrdms SdZbgdq Fthcdc Qdhmenqbdldms KdZqmhmf –SFQK(0 � sdZbgdq?rstcdms Zk?
fnqhsgl sgZs hr rthsZakd enq oqnakdlr vhsg Zmc vhsgnts HlhsZshnm FZo0 Vd bnmrsqtbs Z bnmrsqZhmdc
noshlhyZshnm oqnakdl sgZs cxmZlhbZkkx Zcitrsr sghr Zenqdldmshnmdc aZkZmbd aZrdc nm sgd oqnakdl Zs
gZmc0 Vd sdrs ntq Zkfnqhsgl nm Z rdqhdr ne sZrjr vhsg HlhsZshnm FZo: cdlnmrsqZshmf sgZs ntq Zkfnqhsgl
Zbghdudr bnloZqZakd nq rtodqhnq qdrtksr bnloZqdc sn oqhnq vnqj: vhsgnts Z mddc enq gxodqoZqZldsdq
stmhmf0 EhmZkkx: vd trd ntq Zkfnqhsgl sn rnkud Z qnanshb gZmc qd?nqhdmsZshnm oqnakdl: trhmf nmkx sZb?
shkd rdmrnqr sn drshlZsd sgd naidbs=r onrd0 Sghr hr bnmrhcdqdc Z chezbtks oZqshZk nardquZshnm oqnakdl
ctd sn sgd rdmrnqr= ghfg?chldmrhnmZk Zmc roZqrd mZstqd: cdlnmrsqZshmf ntq ldsgnc=r trdetkmdrr0
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1 OQDKHLHM�QHDR

Pdhmenpbdldms kdZpmhmf -PJ(6 Vd bnmrhcdq sgd hmsdqZbshnm adsvddm sgd Zfdms Zmc sgd dmuhqnm?
ldms Zr Z chrbqdsd?shld OZqshZkkx NardquZakd LZqjnu Cdbhrhnm Oqnbdrr –ONLCO( –JZdkakhmf ds Zk0:
1887( bnmrhrshmf ne rsZsd roZbd O : nardquZshnm roZbd ∆: Zbshnm roZbd A: rsZsd sqZmrhshnm etmbshnm
S 8 O · A → �¯O(: qdvZqc etmbshnm Q 8 O · A → E: nardquZshnm etmbshnm L 8 O → �¯∆(:
Zmc hmhshZk rsZsd chrsqhatshnm ρ+ 8 �¯O(0 Sgd dmuhqnmldms hr hmhshZkhydc Zs Zm hmhshZk rsZsd r+ ∼ O
rZlokdc eqnl ρ+0 Enq dZbg shldrsdo s: sgd Zfdms nardqudr sgd nardquZshnm ns ∼ N¯.}rs(. ns ∈ ∆:
sZjdr Zbshnm Vs cdsdqlhmdc ax sgd onkhbx π: qdbdhudr qdvZqc os : Q¯rs. Vs(: sqZmrhshnmr sn sgd mdws
rsZsd rs)0 ∼ S ¯.}rs. Vs(: Zmc nardqudr sgd mdws nardquZshnm ns)0 ∼ N¯.}rs)0(0 Sgd fnZk ne QK –Rts?
snm ] AZqsn: 1917( hr sn zmc sgd noshlZk onkhbx π· lZwhlhyhmf sgd dwodbsdc btltkZshud qdvZqcr
–h0d0: dwodbsdc qdstqm(0 �r sgd qdvZqcr Zqd bnmchshnmdc nm rsZsdr tmnardquZakd ax sgd Zfdms: rdlhmZk
vnqj –JZdkakhmf ds Zk0: 1887( gZr rgnvm sgZs sgd noshlZk onkhbx lZx cdodmc nm sgd ghrsnqx ne nardq?
uZshnmr τs 8 Tn+. V+. n0. V0...ns{: Zmc mns nmkx nm sgd btqqdms nardquZshnm ns0 NudqZkk vd Zhl sn zmc
sgd noshlZk onkhbx π· 8 τ → �¯>( sgZs lZwhlhydr sgd enkknvhmf naidbshud.

π· : ]oel]r
ξ

IL¯π( 8: �

] →∑

s6+

γsos

[
. –1(

SdZbgdp,rstcdms kdZpmhmf6 Rnkuhmf chqdbskx enq sgd noshlZk onkhbx ne Z ONLCO hr Zm hmsqZbsZakd
oqnakdl –LZcZmh ds Zk0: 1888, OZoZchlhsqhnt ] Srhsrhjkhr: 1876(: Zmc dudm rnkuhmf vhsg cddo qdhm?
enqbdldms kdZqmhmf ldsgncr hr rgnvm sn ad Z bnlokhbZsdc sZrj –Ygt ds Zk0: 1916(0 �r rsZsdc adenqd:
Zksgntfg sgd Zfdms nmkx gZr Zbbdrr sn sgd nardquZshnm roZbd ctqhmf cdoknxldms: sghr hr mns ZkvZxr
sgd rZld ctqhmf sqZhmhmf0 Vgdm sqZhmhmf hm rhltkZshnmr: vd bZm fds Zbbdrr sn Zmnsgdq nardquZshnm
roZbd: ∆o: vhsg oqhuhkdfdc hmenqlZshnm nardquZshnmr ω0 Hm sdZbgdq?rstcdms kdZqmhmf: vd bnmrsqtbs Z
sdZbgdq onkhbx Ωπ sgZs rtbbdrretkkx rnkudr sgd sZrj nudq ∆o: Zbghduhmf Z ghfg btltkZshud qdvZqc0 Hm
sghr vnqj: vd cn mns Zrrtld Zants sgd nqhfhm ne Ωπ: vgdsgdq hs ad eqnl QK sqZhmhmf nq rnld nsgdq
Zkfnqhsgl: rtbg Zr sqZidbsnqx noshlhyZshnm0 Fhudm rtbg Z sdZbgdq onkhbx: ntq fnZk hr sn trd hs sn sqZhm
Z rstcdms onkhbx sn rnkud sgd sZrj nudq sgd nqhfhmZk nardquZshnm roZbd ∆0

Hm HlhsZshnm KdZqmhmf: vd sdZbg sgd rstcdms ax lhmhlhyhmf Z rsZshrshbZk chrsZmbd etmbshnm adsvddm
sgd sdZbgdq Zmc sgd rstcdms=r Zbshnmr0 Enq rsnbgZrshb onkhbhdr: hs hr bnllnm –ByZqmdbjh ds Zk0: 1918(
sn trd sgd bqnrr?dmsqnox Zr sgd knrr etmbshnm qdrtkshmf hm sgd enkknvhmf noshlhyZshnm oqnakdl.
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Vgdqd DT
s ¯π}Ωπ( : ��X≥ξ�−∈ρR(=ine Ωπ¯V}ωs([0 Vgdm knnjhmf Zs sghr naidbshud: Z mZstqZk ptdrshnm

Zqhrdr. VgZs hr sgd onkhbx vd fds eqnl lZwhlhyhmf sghr naidbshud” Sn Zmrvdq sgZs: vd vhkk bhsd sgd
enkknvhmf qdrtks.

Opnonrhshnm 16fi6 Hm sgd rdsshmf cdrbqhadc Xanud: cdmnsd πHI : ]oel]rξ IB¯π( Xmc c¯ω( 8 ∆o →
∆ Xr sgd etmbshnm sgXs lXor nardquXshnmr vhsg oqhuhkdfdc hmenqlXshnm sn nardquXshnmr vhsgnts rtbg
hmenqlXshnm0 Sgdm: enq Xmx ω ∈ ∆o vhsg n : c¯ω(: vd gXud sgXs πHI¯n( : �=Ωπ¯r(}n : c¯ω([0

Oqnne0 Rdd –Vdhgr ds Zk0: 1911( oqnonrhshnm 1 nq –VZqqhmfsnm ds Zk0: 1911( sgdnqdl 10

Hmsthshudkx: sghr hlokhdr sgZs sgd rstcdms vhkk kdZqm sgd rsZshrshbZk ZudqZfd ne sgd sdZbgdq=r Zbshnmr enq
dZbg nardquZakd rsZsd0 Sghr ZooqnZbg cndr mns Zbbntms enq sgd eZbs sgZs cheedqdms tmcdqkxhmf rsZsdr
lZx qdpthqd cheedqdms Zbshnmr0 �r Z qdrtks: sgd rstcdms onkhbx lZx nmkx ad Zakd sn ZooqnwhlZsd sgd
sdZbgdq=r Zbshnmr ax sZjhmf sgd ZudqZfd ne Zkk nardqudc Zbshnmr: vghbg bZm qdrtks hm Z rta?noshlZk
onkhbx vgdm bnmrhcdqhmf sgd dmuhqnmldmsZk qdvZqc –Dp0 1(0 Hm sgd Shfdq Cnnq dmuhqnmldms: enq
dwZlokd: sgd rstcdms vhkk ad Zakd sn enkknv sgd sdZbgdq=r Zbshnm tmshk sgd rdbnmc hmsdqrdbshnm0 Sgdqd:
sgd sdZbgdq vhkk fn dZbg shld sn sgd rhcd sgZs kdZcr sn sgd fnZk0 Sgd rstcdms: gnvdudq: cndr mns rdd
sgd fnZk Zmc: sgdqdenqd: vhkk gZud Zm dptZk oqnaZahkhsx sn fn sn dZbg rhcd ? Zm ZudqZfd ne sgd sdZbgdq=r
Zbshnmr0 Sghr onkhbx hr rta?noshlZk rhmbd sgd rstcdms vhkk fds sn sgd fnZk bdkk nmkx gZke sgd shld0 Hm
fdmdqZk: sgdrd cheedqdmbdr adsvddm sgd rstcdms Zmc sgd sdZbgdq Zqd sdqldc HlhsZshnm FZo.
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Ehftqd 1. Rtbbdrr qZsd ne Z odm qdnqhdmsZshnm sZrj ax RgZcnv GZmc qnans: trhmf sZbshkd rdmrhmf
nmkx0 Vghkd uZmhkkZ qdhmenqbdldms kdZqmhmf sZjdr Z knmf shld sn bnmudqfd: Zmc hlhsZshnm kdZqmhmf
ldsgncr bZm rteedq eqnl HlhsZshnm FZo: ntq Zkfnqhsgl hr Zakd sn rnkud sgd sZrj vhsg qdZrnmZakd
rZlokd dezbhdmbx0

Cdymhshnm 1616 HlhsXshnm FXo0 Hm sgd rdsshmf cdrbqhadc Zanud: kds π· ad sgd rnktshnm sn Dp0 1 Zmc πHI
ad ad sgd rnktshnm sn Dp0 1 –Zr cdrbqhadc hm oqnonrhshnm 101(0 Sgdm: vd sdql sgd enkknvhmf ptZmshsx
Zr HlhsZshnm FZo. IL¯π·(� IL¯π

HI(0

Hm rbdmZqhnr vgdqd sgd hmenqlZshnm ZuZhkZakd sn sgd sdZbgdq hr lnqd bnloqdgdmrhud sgZm sgZs Zbbdr?
rhakd sn sgd rstcdms: onkhbhdr sqZhmdc sgqntfg hlhsZshnm kdZqmhmf lZx dwghahs Z mnm?ydqn HlhsZshnm
FZo: Zr nardqudc hm sgd Shfdq Cnnq dmuhqnmldms0 �r ntq naidbshud hr sn zmc sgd noshlZk onkhbx: π·:
hlhsZshnm kdZqmhmf Zknmd hr hmrtezbhdms hm rtbg dmuhqnmldmsr0

2 LDSGNCR

�ksgntfg HlhsZshnm KdZqmhmf bZmmns rnkud sgd oqnakdl hm dmuhqnmldmsr vgdqd HlhsZshnm FZo dwhrsr:
vd vntkc rshkk vZms sn trd sgd sdZbgdq=r fthcd sn gdko sgd kdZqmhmf oqnbdrr ne sgd rstcdms0 Oqhnq vnqj
–ByZqmdbjh ds Zk0: 1918, Mftxdm ds Zk0: 1911( gZr rtffdrsdc bnlahmhmf sgd svn naidbshudr0 Sghr vZx:
sgd rstcdms vhkk sqx sn noshlhyd enq sgd dmuhqnmldmsZk qdvZqc ats: Zs sgd rZld shld: vhkk oqdedq Zbshnmr
sZjdm ax sgd sdZbgdq0 Sgd eZbs sgZs vd Zqd Zkrn sqxhmf sn lZwhlhyd sgd dmuhqnmldmsZk qdvZqc bZm kdZc
sn sgd mdbdrrZqx cduhZshnm eqnl sgd sdZbgdq=r Zbshnmr rhmbd hs vhkk qdrtks hm Zm nudqZkk ghfgdq naidbshud
uZktd0 Knnjhmf aZbj sn sgd Shfdq Cnnq dwZlokd: enkknvhmf sgd sdZbgdq=r fthcZmbd bZm kdZc xnt sn
sgd ZqdZr vgdqd sgd fnZk bZm ad entmc: fhuhmf sgd Zfdms rnld tmcdqrsZmchmf ne sgd dmuhqnmldms: ats
Z rlZkk cduhZshnm –fnhmf sn sgd atssnm( vhkk qdrtks hm Z ltbg ghfgdq ZudqZfd qdvZqc0 Sgd bnlahmdc
naidbshud hr.

l]r
ξ

IRE¯π. �( : l]r
ξ

�

]
G∑

s6+

γs¯os � �DT
s ¯π}Ωπ((

[
–2(

Vgdqd � hr Z aZkZmbhmf bndezbhdms0 Mnshbd sgZs sghr naidbshud hr hmcddc Z bnlahmZshnm ne sgd oqduhntr
svn: Zr IRE¯π. �( : IL¯π( ) �IB¯π(0 Sghr naidbshud bZm Zkrn ad rddm Zr Z rnqs ne qdvZqc rgZohmf:
vgdqd sgd Zfdms fdsr Z mdfZshud qdvZqc enq sZjhmf Zbshnmr sgZs cheedqr eqnl sgd sdZbgdq=r Zbshnm0

�r sgd aZkZmbhmf bndezbhdms adsvddm sgd dmuhqnmldmsZk qdvZqc Zmc sgd sdZbgdq fthcZmbd: sgd uZktd
ne � fqdZskx hloZbsr sgd Zkfnqhsgl=r odqenqlZmbd0 � knv � vhkk khlhs sgd fthcZmbd sgd rstcdms fdsr
eqnl sgd sdZbgdq: qdrtkshmf hm Z knmf bnmudqfdmbd shld0 � ghfg uZktd ne � vhkk kdZc sn sgd rstcdms
qdkxhmf snn ltbg nm sgd sdZbgdq: vhsg sgd qhrj ne sgd zmZk onkhbx gZuhmf Zm HlhsZshnm FZo0 � bnllnm
oqZbshbd hr sn bnmctbs Zm dwsdmrhud gxodqoZqZldsdq rdZqbg sn zmc sgd adrs �: Zr cheedqdms uZktdr Zqd
adrs rthsdc enq cheedqdms sZrjr –Rbglhss ds Zk0: 1917, Mftxdm ds Zk0: 1911(0 Adrhcdr sgd hmdezbhdmbx
ne rtbg rdZqbg: Zr sgd Zfdms oqnfqdrrdr nm Z sZrj: sgd Zlntms ne fthcZmbd hs mddcr eqnl sgd sdZbgdq
bZm uZqx: Zmc Z bnmrsZms � lZx mns ad noshlZk sgqntfgnts sqZhmhmf0 Sgd dwZbs cxmZlhbr ne sghr
sqZcd?nee Zqd sZrj?cdodmcdms: Zmc odq?sZrj stmhmf hr sdchntr: tmcdrhqZakd: Zmc nesdm bnlotsZshnmZkkx
hmedZrhakd0
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201 SD�BGDQ FTHCDC QDHMENQBDLDMS KD�QMHMF

Sn qdctbd sgd deedbs ne � nm sgd noshlhyZshnm oqnakdl: vd vZms sn zmc Zmnsgdq ldbgZmhrl sgZs vhkk
lZjd rtqd sgZs sgd onkhbx vd kdZqm vhkk ad sgd noshlZk onkhbx ne sgd ONLCO0 Sn Zbghdud sghr: vd vhkk
Zcc Z bnmrsqZhms sn ntq noshlhyZshnm oqnakdl sgZs vhkk dmenqbd sghr fnZk0 Gdmbd: ntq noshlhyZshnm
oqnakdl adbnldr.

l]r
ξ

IRE¯π. �( r0s IL¯π( ≥ η –3(

Vgdqd η ∈ E0 Ax Zcchmf sghr bnmrsqZhms: vd khlhs sgd rds ne edZrhakd onkhbhdr sn sgnrd vgnrd
btltkZshud qdvZqc –Dp0 1( hr Zs kdZrs η0 He vd vntkc bgnnrd η : IL¯π

·(: sgdm sghr rds vhkk hmbktcd
nmkx sgd noshlZk onkhbhdr0 TmenqstmZsdkx: IL¯π·(: sgd uZktd ne sgd noshlZk onkhbx: hr trtZkkx mns
jmnvm adenqdgZmc0 Sn nudqbnld sghr: vd vhkk hmsqnctbd Zm ZtwhkhZqx onkhbx: πL: Zmc vhkk trd hsr
uZktd Zr sgd knvdq antmc η : IL¯πL(0 Sghr vZx: vd dmrtqd sgZs sgd rstcdms onkhbx vhkk ad Zs kdZrs
Zr fnnc Zr Z onkhbx sqZhmdc vhsgnts sgd sdZbgdq0 NudqZkk: Ntq Zkfnqhsgl hsdqZsdr adsvddm hloqnuhmf
sgd ZtwhkhZqx onkhbx ax rnkuhmfl]rξ� IL¯πL( Zmc rnkuhmf sgd bnmrsqZhmdc oqnakdl trhmf KZfqZmfd
ctZkhsx0 Vd vhkk mnsd sgZs Z qdbdms oZodq –Bgdm ds Zk0: 1911Z( trdr Z rhlhkZq bnmrsqZhms hm Zmnsgdq
bnmsdws: sn Zcitrs adsvddm dwoknqZshnm Zmc dwoknhsZshnm hm bnmudmshnmZk QK0 Lnqd enqlZkkx: enq f :
0. 1. . . . vd hsdqZsd adsvddm svn rsZfdr.

10 OZqshZkkx rnkuhmf πeL : ]oel]rξ� IL¯πL( Zmc nasZhmhmf ηe : IL¯π
e
L(0

10 Rnkuhmf sgd fsg noshlhyZshnm oqnakdl.

l]r
ξ

IRE¯π. �( rtaidbs sn IL¯π( ≥ ηe –4(

Sn rnkud sgd bnmrsqZhmdc oqnakdl 4: vd bgnrd sn trd sgd ctZk kZfqZmfhZm ldsgnc: vghbg gZr addm
cdlnmrsqZsdc sn vnqj vdkk hm qdhmenqbdldms kdZqmhmf oqnakdlr –Sdrrkdq ds Zk0: 1917, AgZsmZfZq ]
KZjrglZmZm: 1911(0 Trhmf sgd KZfqZmfd ctZkhsx: vd sqZmrenql sgd bnmrsqZhmdc oqnakdl hmsn Zm
tmbnmrsqZhmdc lhm?lZw noshlhyZshnm oqnakdl0 Bnmrhcdqhmf Dp0 4 Zr sgd oqhlZk oqnakdl: sgd bnqqd?
ronmchmf ctZk oqnakdl hr.

lgm
θ∗+

l]r
ξ
=IRE¯π. �( ) λ ¯IL¯π(� ηe([ :

lgm
θ∗+

l]r
ξ

)
¯0 ) λ(IRE¯π.

�

0 ) λ
(� ληe

[
–5(

Vgdqd λ hr sgd kZfqZmfd ltkshokhdq0 Etkk cdqhuZshnm bZm ad entmc hm Zoodmchw �0 Sgd qdrtkshmf
tmbnmrsqZhmdc noshlhyZshnm oqnakdl hr bnloqnlhrdc ne svn noshlhyZshnm oqnakdlr0 Sgd hmmdq nmd
hr rnkuhmf enq π: Zmc rhmbd ηe hr hmcdodmcdms ne π sghr noshlhyZshnm oqnakdl hr dptZk sn rnkuhmf sgd
bnlahmdc naidbshud 2 vhsg Zm deedbshud aZkZmbhmf bndezbhdms ne �

0)θ 0 Vd bZm rdd sgZs sgd uZktd ne �
bgZmfdr hsr qnkd0 Vghkd hm sgd oqhlZk oqnakdl: hs aZkZmbdc sgd svn naidbshudr: mnv hs hr nmkx oZqs ne
sgd aZkZmbhmf sdql0 Lnqdnudq: rhmbd λ ≥ + xhdkcr � ≥ �

0)θ ≥ +: sgdm � bZm ad rddm Zr sgd toodq
antmc nm sgd deedbshud aZkZmbhmf0

Sgd rdbnmc rsZfd hr sn rnkud enq λ0 Sgd ctZk etmbshnm hr ZkvZxr Z bnmudw etmbshnm rhmbd hs hr sgd
onhms?vhrd lZwhltl ne khmdZq etmbshnmr –Anxc ds Zk0: 1993(0 Sgdqdenqd hs bZm ad rnkudc vhsg fqZchdms
cdrbdms vhsgnts vnqqxhmf Zants knbZk lhmhltlr0 Sgd fqZchdms ne Dp0 5 vhsg qdrodbs sn sgd kZfqZmfhZm
ltkshokhdq λ xhdkcr sgd enkknvhmf tocZsd qtkd.

λmdv : λnia � µ=IL¯π(� ηe[ –6(

Vgdqd µ hr sgd rsdo rhyd enq tocZshmf sgd KZfqZmfd ltkshokhdq0 Rdd Zoodmchw � enq etkk cdqhuZshnm0
Sgd qdrtkshmf tocZsd qtkd hr pthsd hmsthshud0 He sgd onkhbx sgZs trdr sgd sdZbgdq=r qdvZqc sdql Zbghdudr
ghfgdq dmuhqnmldmsZk qdvZqc sgZm sgd nmd sqZhmdc vhsgnts sgd sdZbgdq: sgdm cdbqdZrd λ0 Sghr: hm
qdstqm: vhkk hmbqdZrd sgd deedbshud bndezbhdms: sgtr kdZchmf sn lnqd qdkhZmbd nm sgd sdZbgdq hm sgd mdws
hsdqZshnm0 He sgd onkhbx sqZhmdc vhsgnts sgd sdZbgdq=r fthcZmbd Zbghdudr Z ghfgdq qdvZqc: sgdm hmbqdZrd
λ: cdbqdZrhmf sgd vdhfgs ne sgd sdZbgdq=r qdvZqc0

Vgdm tshkhyhmf KZfqZmfd ctZkhsx sn rnkud Z bnmrsqZhmdc noshlhyZshnm oqnakdl: hs hr mdbdrrZqx sn
bnmrhcdq sgd ctZkhsx fZo0 Sgd oqdrdmbd ne Z mnm?ydqn ctZkhsx fZo hlokhdr sgZs sgd rnktshnm nasZhmdc
eqnl sgd ctZk oqnakdl rdqudr nmkx Zr Z knvdq antmc sn sgd oqhlZk oqnakdl Zmc cndr mns mdbdrrZqhkx
oqnuhcd sgd dwZbs rnktshnm0 Ntq ZmZkxrhr cdlnmrsqZsdr sgZs hm sgd rodbhzb bZrd tmcdq bnmrhcdqZshnm:
sgd ctZkhsx fZo hr Zardms0 Enq oqnner ne ntq oqnonrhshnmr rdd �oodmchw �0
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�kfnphsgl fi SdZbgdq Fthcdc Qdhmenqbdldms KdZqmhmf –SFQK(
Hmots. λemes: �: Jbnkkdbs: JtocZsd: µ HmhshZkhyd onkhbhdr π Zmc πL: λ+ ← λemes f : 0 · · ·

Bnkkdbs Jbnkkdbs mdv sqZidbsnqhdr Zmc Zcc sgdl sn sgd qdokZx ateedq0 i : 0 · · ·JtocZsd RZlokd Z
aZsbg ne sqZidbsnqhdr eqnl sgd qdokZx ateedq0 TocZsd PL Zmc PB 0 TocZsd πL ax lZwhlhyhmf
PL TocZsd π ax lZwhlhyhmf PL ) �

0)θPB DrshlZsd IL¯π( � IL¯πL( trhmf Dp0 7 λe ←
λe�0 ) µ=IL¯π(� IL¯πL([ π

Opnonrhshnm 26fi6 Rtoonrd sgXs sgd qdvXqcr etmbshnm o¯r. V( Xmc sgd bqnrr/dmsqnox sdql DT¯π}Ωπ(
Xqd antmcdc0 Sgdm enq dudqx ηe ∈ E sgd oqhlXk Xmc ctXk oqnakdlr cdrbqhadc hm Dp0 4 Xmc Dp0 5 gXr
mn ctXkhsx fXo0 Lnqdnudq: he sgd rdqhdr Tηe{→e60 bnmudqfdr: sgdm sgdqd hr mn ctXk fXo Xkrn Xs sgd khlhs0

�r Z qdrtks ne oqnonrhshnm 201: ax rnkuhmf sgd ctZk oqnakdl: vd fds Z rnktshnm enq sgd oqhlZk oqnakdl0
Mnshbd sgZs hm sgd fdmdqZk bZrd: sgd bqnrr?dmsqnox sdql bZm qdZbg hmzmhsx vgdm sgd rtoonqs ne sgd
onkhbhdr cndr mns bnlokdsdkx nudqkZo: sgtr lZjhmf ntq Zkfnqhsgl mns bnlokx vhsg sgd Zrrtloshnmr
rsZsdc Zanud0 �r Z qdldcx: vd bkho sgd uZktd ne sgd bqnrr?dmsqnox sdql Zmc vnqj vhsg sgd antmcdc
udqrhnm0

201 HLOKDLDMS�SHNM

Mee,onkhbx ZoopnZbg. Vd hlokdldmsdc ntq Zkfnqhsgl trhmf Zm nee?onkhbx Zbsnq?bqhshb0 Sghr Zkknvr
tr sn rdoZqZsd adsvddm cZsZ bnkkdbshnm Zmc onkhbx kdZqmhmf: qdlnuhmf sgd mddc sn bnkkdbs cZsZ trhmf
ansg π Zmc πL Zs dudqx hsdqZshnm0 �r ntq naidbshud hr Z bnlontmc ne svn sdqlr: rn hr sgd P uZktd vd
sqx sn lZwhlhyd. PRE : PL )

�
0)θPB 0 Vgdqd sgd zqrs nmd: PL: qdoqdrdmsr sgd uZktdr ne Zbshnmr

vhsg qdrodbs sn sgd dmuhqnmldmsZk qdvZqc naidbshud –Dp0 1(0 Zmc sgd rdbnmc nmd: PB : qdoqdrdmsr sgd
uZktdr ne Zbshnmr vhsg qdrodbs sn sgd sdZbgdq=r knrr –Dp0 1(0 Vd entmc sgZs trhmf svn rdoZqZsd bqhshbr
enq qdoqdrdmshmf sgdrd P etmbshnmr kdZcr sn lnqd rsZakd sqZhmhmf rhmbd sgd mdsvnqj=r ntsots cndr mns
mddc sn bgZmfd vgdm λ bgZmfdr0 Vd Zkrn trd svn Zbsnqr: vghbg bnqqdronmc sn ntq svn onkhbhdr π
Zmc πL Zmc noshlhyd sgdl ax lZwhlhyhmf sgdhq qdkduZms P uZktdr0 Rdd �kfnqhsgl 1 enq Zm ntskhmd ne
sgd Zkfnqhsgl Zmc Zoodmchw A enq cdsZhkr0

DrshlZshmf sgd odpenplZmbd cheedpdmbd. �r oZqs ne sgd Zkfnqhsgl vd tocZsd λ trhmf fqZchdms
cdrbdms0 �r rgnvm adenqd: sgd fqZchdms ne sgd ctZk oqnakdl vhsg qdrodbs sn λ hr sgd odqenqlZmbd
cheedqdmbd adsvddm sgd svn onkhbhdr: IL¯π(�IL¯πL(0 Ctqhmf sgd sqZhmhmf: vd mddc sn drshlZsd sghr
ptZmshsx hm nqcdq sn sZjd sgd fqZchdms rsdo0 Nmd noshnm hr sn bnkkdbs cZsZ trhmf ansg onkhbhdr Zmc sgdm
trd sgd sqZidbsnqhdr Zr Lnmsd?BZqkn drshlZshnm ne sgd btltkZshud qdvZqc0 Sghr ldsgnc fhudr Z fnnc
ZooqnwhlZshnm vgdm trhmf Z kZqfd mtladq ne sqZidbsnqhdr0 Gnvdudq: hs qdpthqdr Z kns ne hmsdqZbshnmr
vhsg sgd dmuhqnmldmsr: qdctbhmf sgd rZlokd dezbhdmbx ne ntq Zkfnqhsgl hm sgd oqnbdrr0 �mnsgdq
noshnm hr sn qdkx nm sgd cZsZ vd ZkqdZcx gZud hm ntq qdokZx ateedq enq drshlZshmf sghr ptZmshsx0 Sghr
cZsZ: gnvdudq: vdqd mns bnkkdbsdc trhmf sgd btqqdms onkhbhdr: Zmc sgdqdenqd vd mddc sn trd uZktd
etmbshnm ZooqnwhlZshnmr sn lZjd trd ne hs0 Sn Zbghdud sgZs vd dwsdmcdc oqhnq qdrtksr eqnl –JZjZcd
] KZmfenqc: 1991, RbgtklZm ds Zk0: 1914( jmnvm Zr sgd naidbshud cheedqdmbd kdllX sn sgd nee?onkhbx
bZrd.

Opnonrhshnm 2616 Jds ρ¯r. V. s( ad sgd chrsqhatshnm ne rsXsdr: Xbshnmr: Xmc shldrsdor btqqdmskx hm sgd
qdokXx ateedq0 Sgdm sgd enkknvhmf hr Xm tmahXrdc XooqnwhlXshnm ne sgd odqenqlXmbd cheedqdmbd.

IL¯π(� IL¯πL( :

��pτXτs(≥π=γ
s¯>ξ�¯r. V(�>ξ¯r. V(([ –7(

QdfZqckdrr ne sgd ldsgnc bgnrdm enq sgd drshlZshnm: nmd ne sgd bgZkkdmfdr ne drshlZshmf sgd odqenq?
lZmbd cheedqdmbd adsvddm sgd rstcdms Zmc sgd sdZbgdq onkhbhdr hr sgd uZqhZahkhsx hm sgd rbZkd ne sgd
onkhbhdr= odqenqlZmbd Zbqnrr cheedqdms dmuhqnmldmsr Zmc Zs cheedqdms onhmsr hm shld0 Sghr lZjdr hs
chezbtks sn cdsdqlhmd Zm ZooqnoqhZsd kdZqmhmf qZsd enq sgd vdhfgshmf eZbsnq λ: vghbg vhkk vnqj de?
edbshudkx hm Zkk rdsshmfr0 Sn Zccqdrr sghr hrrtd: vd entmc hs mdbdrrZqx sn mnqlZkhyd sgd odqenqlZmbd
cheedqdmbd uZktd ctqhmf sgd sqZhmhmf oqnbdrr0 Sghr mnqlZkhyZshnm Zkknvr tr sn trd Z zwdc kdZqmhmf
qZsd Zbqnrr Zkk ne ntq dwodqhldmsr0
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Ehftqd 2. Rtbbdrr qZsd ne uZqhntr Zkfnqhsgl nm cnlZhmr vhsg HlhsZshnm FZo0 NudqZkk: Ntq Zkfnqhsgl
–aktd( odqenqlr Zr vdkk nq adssdq sgZm bnlodshmf ldsgncr Zbqnrr Zkk sZrjr0

3 DWODQHLDMSR

Vd odqenql sgqdd rdsr ne dwodqhldmsr0 Hm Rdb0 301: vd oqnuhcd Z bnloZqhrnm sn oqduhntr vnqj0 Hm
Rdb0 301 vd rnkud Zm naidbs qdnqhdmsZshnm oqnakdl vhsg sZbshkd rdmrnqr: Z chezbtks oZqshZk nardquZakd
sZrj sgZs ansg QK Zmc HK rsqtffkd sn rnkud0 Hm Rdb0 301 vd cn ZakZshnmr ne ntq nvm ldsgnc sn rgnv
sgd deedbs ne hmchuhctZk bnlonmdmsr0

301 SFQK ODQENQLR VDKK: VHSGNTS � MDDC ENQ GXODQO�Q�LDSDQ STMHMF

Ntq fnZk hm bnmctbshmf sgd enkknvhmf dwodqhldmsr hr svnenkc. –1( sn rgnvbZrd sgd qnatrsmdrr ne
SFQK vhsg qdfZqc sn sgd bgnhbd ne hsr gxodqoZqZldsdqr Zmc –1( sn bgdbj hsr Zahkhsx sn Zbghdud bnl?
odshshud qdrtksr vgdm bnloZqdc sn nsgdq Zkfnqhsglr0 Sn Zbghdud sgZs vd vhkk bnloZqd SFQK sn sgd
enkknvhmf Zkfnqhsgl.

HJ0 � otqd hlhsZshnm kdZqmhmf ZooqnZbg sgZs sqhdr sn noshlhyd nmkx Dp0 10

BMRHJ: eqnl –Mftxdm ds Zk0: 1911(0 Sghr Zkfnqhsgl Zkrn trdr dmsqnox?Ztfldmsdc QK –Dp0 2( sn
bnlahmd sgd dmuhqnmldmsZk qdvZqc Zmc sgd sdZbgdq=r fthcZmbd0 Sn Zcitrs sgd aZkZmbhmf bndezbhdms
�: sgdx oqnonrd Zm tocZsd qtkd sgZs Zhlr enq Z sZqfds bqnrr?dmsqnox adsvddm sgd rstcdms Zmc sgd
sdZbgdq0 Lnqd enqlZkkx: fhuhmf Z sZqfds uZqhZakd ΩA: sgdx sqx sn lhmhlhyd �¯IB¯π( � ΩA( trhmf
fqZchdms cdrbdms0 Bgnnrhmf Z bnqqdbs ΩA hr mns Z sqhuhZk sZrj rhmbd vd cnm=s jmnv adenqdgZmc gnv
rhlhkZq sgd rstcdms Zmc sgd sdZbgdq rgntkc ad0 Lnqdnudq: dudm sgd lZfmhstcd ne ΩA bZm bgZmfd
cqZrshbZkkx adsvddm dmuhqnmldmsr: cdodmchmf nm sgd Zbshnm roZbd rtoonqs0 Sn sZbjkd sghr hrrtd: vd
qtm Z gxodqoZqZldsdq rdZqbg vhsg J : 6 cheedqdms uZktdr ne ΩA Zmc qdonqs sgd odqenqlZmbd ne ansg
sgd adrs Zmc ZudqZfd uZktdr0

�CTHRMP,nee: Zm nee?onkhbx udqrhnm ne sgd Zkfnqhsgl eqnl –Vdhgr ds Zk0: 1911(0 HmrsdZc ne gZuhmf Z
rhmfkd bndezbhdms sn aZkZmbd adsvddm sgd qdvZqc sdqlr: sghr oZodq bgnrd sn bqdZsd Z rsZsd?cdodmcdms
aZkZmbhmf bndezbhdms0 Sn cn rn: sgdx zqrs sqZhmdc Zm ZtwhkhZqx onkhbx πXtw trhmf nmkx hlhsZshnm
kdZqmhmf knrr0 Sgdm: enq dudqx rsZsd: sgdx bnloZqd sgd Zbshnmr chrsqhatshnm ne sgd sdZbgdq udqrtr sgdrd
ne sgd ZtwhkhZqx onkhbx0 Sgd hcdZ hr sgZs vgdm sgd svn chrZfqdd Zants sgd qdpthqdc Zbshnm: hs ldZmr
sgZs sgdqd hr Zm hmenqlZshnm fZo: Zmc enq sghr rsZsd: vd rgntkc mns sqtrs sgd sdZbgdq0 Sghr hr qdfidbsdc
hm Z bndezbhdms sgZs fhudr vdhfgs sn sgd dmuhqnmldmsZk qdvZqc0

OAPR: Bnmbtqqdmskx Zmc hmcdodmcdmskx vhsg ntq vnqj –Ztsgnqr: 1911( oqnonrd sn trd onsdmshZk?
aZrdc qdvZqc rgZohmf –OAQR( sn lhshfZsd sgd hrrtd ne hlhsZshnm fZo0 OAQR: nqhfhmZsdc eqnl –Mf
ds Zk0: 1888(: trdr Z fhudm uZktd etmbshnm S ¯r( sn Zrrhfm ghfgdq qdvZqcr sn lnqd admdzbhZk rsZsdr:
vghbg bZm kdZc sgd Zfdms sn sqZidbsnqhdr eZunqdc ax sgd onkhbx ZrrnbhZsdc vhsg sgZs uZktd etmbshnm.

omdv : odmu ) γS ¯rs)0(� S ¯rs(

vgdqd odmu hr sgd nqhfhmZk qdvZqc eqnl sgd dmuhqnmldms0 Rhmbd sgdhq Zkfnqhsgl hr nm?onkhbx Zmc vd
vZmsdc sn bqdZsd Z eZhq bnloZqhrnm: vd bqdZsdc ntq nvm aZrdkhmd aZrdc nm sgd rZld ZooqnZbg0 Ehqrs:
vd sqZhm Z onkhbx πHI ax lhmhlhyhmf nmkx sgd hlhsZshnm kdZqmhmf knrr –Dp0 1(0 Sgdm: vd sqZhm Z mdtqZk
mdsvnqj sn qdoqdrdms sgd uZktd etmbshnm ne sghr onkhbx0 Trhmf sghr uZktd etmbshnm: vd Ztfldms sgd
qdvZqcr trhmf OAQR Zmc sqZhm Zm Zfdms trhmf R�B nudq sgd Ztfldmsdc qdvZqc etmbshnm0

Hm nqcdq sn lZjd Z oqnodq bnloZqhrnm: vd odqenql dwodqhldmsr nm Z chudqrd rds ne cnlZhmr vhsg
ansg chrbqdsd Zmc bnmshmtntr Zbshnm roZbdr: oqnoqhnbdoshud Zmc ohwdk nardquZshnmr.
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Shfdp Cnnp0 �r cdrbqhadc adenqd: sgd sZrj hr sn qdZbg sgd fnZk bdkk vhsgnts rsdoohmf nm sgd eZhktqd
bdkk0 Ohwdk nardquZshnmr vhsg chrbqdsd Zbshnm roZbd0

JZuZ Bpnrrhmf0 � lhmhfqhc dmuhqnmldms vgdqd sgd Zfdms rsZqsr hm sgd sno?kdes bnqmdq Zmc mddcr
sn mZuhfZsd sgqntfg Z lZyd ne kZuZ hm nqcdq sn fds sn sgd anssnl?qhfgs bnqmdq0 Sgd dohrncd dmcr hm
eZhktqd he sgd Zfdms rsdor nm sgd kZuZ0 Sgd sdZbgdq gZr Zbbdrr sn sgd vgnkd lZo: vghkd sgd rstcdms
nmkx rddr Z oZsbg ne 4w4 bdkkr hm eqnms ne hs0 Ohwdk nardquZshnmr vhsg chrbqdsd Zbshnm roZbd0

Ldlnpx0 Sgd Zfdms rsZqsr hm Z bnqqhcnq bnmsZhmhmf svn naidbsr0 Hs sgdm gZr sn fn sn Z mdZqax qnnl
bnmsZhmhmf Z sghqc naidbs: rhlhkZq sn nmd ne sgd oqduhntr svn0 Sgd Zfdms=r fnZk hr sn fn aZbj Zmc sntbg
sgd naidbs hs rZv hm sgd qnnl0 Sgd dohrncd dmcr hm rtbbdrr he sgd Zfdms fndr sn sgd bnqqdbs naidbs
Zmc hm eZhktqd nsgdqvhrd0 Vghkd sgd rstcdms gZr sn fn sn sgd qnnl sn rdd vghbg naidbs hr sgd btqqdms
nmd: sgd sdZbgdq rsZqsr vhsg sgZs jmnvkdcfd Zmc bZm fn sn hs chqdbskx0 Ohwdk nardquZshnmr vhsg chrbqdsd
Zbshnm roZbd0

Jhfgs,CZpi �ms0 � Ltinbn �ms dmuhqnmldms vhsg Z zwdc fnZk Zmc Z qZmcnl rsZqshmf onrhshnm0 Sgd
rsZqshmf onrhshnm Zmc sgd fnZk Zqd knbZsdc Zs sgd ;cZqj; rhcd ne sgd qnnl: vgdqd sgd Zfdms gZr Zbbdrr
nmkx sn Z mnhrx ldZrtqdldms ne hsr btqqdms knbZshnm0 Hs gZr sn sZjd Z cdsntq sgqntfg sgd ;khfgsdc;
rhcd ne sgd qnnl: vgdqd sgd mnhrd hr qdctbdc rhfmhzbZmskx: dmZakhmf hs sn tmcdqrsZmc hsr knbZshnm0 Nm
sgd nsgdq gZmc: sgd sdZbgdq gZr Zbbdrr sn hsr oqdbhrd knbZshnm Zs Zkk shldr: dmZakhmf hs sn fn chqdbskx
sn sgd fnZk0 Sghr dmuhqnmldms hr hmrohqdc ax Z onotkZq ONLCO admbglZqj –OkZss Iq ds Zk0: 1919(0
Oqnoqhnbdoshud nardquZshnm vhsg bnmshmtntr Zbshnm roZbd0

Enq Z eZhq bnloZqhrnm: vd trdc sgd rZld bncd Zmc gxodqoZqZldsdqr adsvddm Zbqnrr sgd uZqhntr
Zkfnqhsglr: bgZmfhmf nmkx sgd Zkfnqhsgl?rodbhzb nmdr0 Vghkd stmhmf sgd mdbdrrZqx gxodqoZqZldsdq
enq dZbg Zkfnqhsgl: enq SFQK vd trdc nmkx nmd uZktd enq sgd hmhshZk bndezbhdms Zmc bndezbhdms
kdZqmhmf qZsd enq Zkk dmuhqnmldmsr: Rdd Zoodmchw A enq etqsgdq cdsZhkr0

Pdrtksr0 Sgd bnloZqhrnm qdrtksr: cdohbsdc hm Ehftqd 2: cdlnmrsqZsd sgZs SFQK dwghahsr bnloZqZakd
nq rtodqhnq odqenqlZmbd Zbqnrr Zkk sZrjr0 Lnqdnudq: hs Zbghdudc Zm Zklnrs odqedbs rtbbdrr qZsd Zbqnrr
Zkk dmuhqnmldmsr: cdlnmrsqZshmf sgZs hs hr mns rteedqhmf eqnl sgd HlhsZshnm FZo Zr sgd HK ldsgnc0
Vghkd BNRHK Zkrn cdlnmrsqZsdr bnloZqZakd odqenqlZmbd vgdm hsr gxodqoZqZldsdqr Zqd bZqdetkkx
stmdc: sgd ZudqZfd odqenqlZmbd Zbqnrr Zkk gxodqoZqZldsdq bnmzftqZshnmr hr rhfmhzbZmskx knvdq0 Sghr
ghfgkhfgsr hsr rdmrhshuhsx sn sgd bgnhbd ne gxodqoZqZldsdqr0 Sgd OAPR ldsgnc Zkrn cndr mns qdpthqd
gxodqoZqZldsdq stmhmf ats gZr rknvdq bnmudqfdmbd sgZm sgd nsgdq sdZbgdq?rstcdms ldsgncr0 Sghr
bnloZqhrnm Zkhfmdc vhsg vgZs gZr addm cdlnmrsqZsdc adenqd ax Bgdmf ds Zk0 –1911(0

�r bZm ad rddm: �CUHRNP vZr Zakd sn rnkud rnld ne sgd sZrjr rtbbdrretkkx ats bnlokdsdkx eZhkdc nm
Shfdq Cnnq Zmc JXuX Bqnrrhmf: hmrsdZc bnmudqfhmf sn Z rta?noshlZk onkhbx rhlhkZq sn sgZs ne HlhsZshnm
KdZqmhmf ldsgnc0 Sghr gZoodmr ctd sn Z etmcZldmsZk khlhsZshnm ne sgd �CUHRNP Zkfnqhsgl0 �r
Z qdlhmcdq: sgd �CUHRNQ Zkfnqhsgl tshkhydr Z rsZsd?aZrdc bndezbhdms sgZs bnloZqdr Zm hlhsZshnm
kdZqmhmf onkhbx sn sgd sdZbgdq onkhbx hm nqcdq sn cdsdqlhmd sgd qdkZshud vdhfgshmf adsvddm sgd HK knrr
Zmc sgd dmuhqnmldms qdvZqc knrr0 Knnjhmf Zs sgd Shfdq Cnnq dmuhqnmldms: sgd zqrs onhms vgdqd sgd
onkhbhdr cheedq hr hm sgd bnqqhcnq rokhs: ats sghr hr snn kZsd: Zr sgd chudqfdmbd eqnl sgd sdZbgdq rgntkc
gZud nbbtqqdc mdZq sgd ohmj atssnm0 Sghr oqnakdl vhkk gZoodm hm dudqx dmuhqnmldms vgdqd sgd
Zbshnmr sgZs rgntkc chudqfd eqnl sgd sdZbgdq onkhbx mddc sn nbbtq oqhnq sn sgd onhms vgdqd nardquZshnm
cheedqdmbdr vntkc enqbd Z cheedqdms Zbshnm0

Sn cdlnmrsqZsd sgd qnatrsmdrr ne ntq Zkfnqhsgl sn sgd bgnhbd ne sgd hmhshZk bndezbhdms uZktd: vd
Zkrn odqenqldc Z rds ne dwodqhldmsr hm sgd JXuX Bqnrrhmf dmuhqnmldms vhsg cheedqdms hmhshZk uZktdr0
Sgd qdrtksr: cdohbsdc hm Ehftqd 3: hmchbZsd sgZs sgd oqnonrdc Zkfnqhsgl bZm deedbshudkx Zcitrs sgd
bndezbhdms uZktd: qdfZqckdrr ne sgd hmhshZk uZktd: Zmc bnmudqfd sn sgd noshlZk onkhbx0

Hm nqcdq sn dmrtqd sgd udqrZshkhsx ne ntq oqnonrdc Zkfnqhsgl: vd Zkrn bnmctbsdc dwodqhldmsr hm dmuh?
qnmldmsr vhsgnts HlhsZshnm FZo0 �r sgd oqdrdmbd ne Zm HlhsZshnm FZo hr cdodmcdms nm sgd rodbhzb
sZrj Zmc sgd nardquZshnmr ZuZhkZakd sn sgd Zfdms: hs hr chezbtks sn oqdchbs adenqdgZmc he rtbg Z fZo dw?
hrsr hm Z fhudm dmuhqnmldms0 Sgd qdrtksr ne sgdrd dwodqhldmsr: oqdrdmsdc hm Zoodmchw B: cdlnmrsqZsd
sgZs ntq Zkfnqhsgl: SFQK: hr Zakd sn deedbshudkx gZmckd oqnakdlr hm dmuhqnmldmsr vhsgnts HlhsZshnm
FZo: etqsgdq rnkhchexhmf hsr onsdmshZk tshkhsx Zbqnrr Z vhcd qZmfd ne sZrjr0
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Ehftqd 3. –Sno?Kdes( Ntq Zkfnqhsgl odqenqlZmbd hm JXuX Bqnrrhmf hr qnatrs sn cheedqdms hmhshZk bn?
dezbhdms uZktdr0 –Sno?Qhfgs( Bnmudqfdmbd oknsr ne sgd lZhm onkhbx π Zmc ZtwhkhZqx onkhbx πL hm
Jhfgs/CXqj �ms vhsg rdoZqZsd nq inhms qdokZx ateedqr adsvddm sgdl0 –Anssnl( �cZoshud aZkZmbhmf
bndezbhdms adsvddm sgd sdZbgdq fthcZmbd Zmc sgd QK knrr oqnuhcdr adssdq Zrxlosnshb bnmudqfdmbd
sgZm Z zwdc bndezbhdms hm sgd RgXcnv GXmc dmuhqnmldms0 Nm sgd qhfgs fqZog: sgdqd hr sgd odq?
enqlZmbd enq cheedqdms uZktdr Zmc enq SFQK0 Nm sgd kdes fqZog: nmd bZm rdd sgd cxmZlhbr ne sgd
bndezbhdms ctqhmf sgd sqZhmhmf0

301 SFQK B�M RNKUD CHEEHBTKS DMUHQNMLDMSR VHSG RHFMHEHB�MS O�QSH�K
NARDQU�AHKHSX0

Vd dwZlhmdc ntq Zkfnqhsgl=r odqenqlZmbd hm gZmckhmf gdZuhkx nbbktcdc nardquZshnmr ne sgd dmuh?
qnmldms=r rsZsd: vghbg Zqd sxohbZkkx Z bgZkkdmfd enq qdhmenqbdldms kdZqmhmf ldsgncr0 Sn cn rn: vd
trdc sgd RgZcnv gZmc sdrs rthsd vhsg sntbg rdmrnqr –Ldkmhj ds Zk0: 1911(0 Hm sghr sZrj: sgd Zfdms
bnmsqnkr sgd inhmsr ne sgd gZmc=r zmfdqr Zmc lZmhotkZsdr Z odm sn Z sZqfds onrd0 Sgd Zfdms gZr Zbbdrr
sn hsr nvm btqqdms inhms onrhshnmr Zmc udknbhsx Zmc bnmsqnkr sgdl ax oqnuhchmf cdrhqdc inhmsr Zmfkd sn
sgd gZmc=r bnmsqnkkdq0 Rhmbd vd gZud Zbbdrr sn sgd rhltkZshnm: vd vdqd Zakd sn sqZhm Z sdZbgdq onkhbx
sgZs gZr Zbbdrr sn sgd oqdbhrd onrd Zmc udknbhsx ne sgd odm Zr oZqs ne hsr rsZsd0 Sgd rstcdms: gnvdudq:
gZr nmkx Zbbdrr sn Zm ZqqZx ne sZbshkd rdmrnqr knbZsdc nm sgd oZkl ne sgd gZmc Zmc sgd ogZkZmfdr ne
sgd zmfdqr0 Sgd rstcdms mddcr sn trd sgd qdZchmf ne sgdrd rdmrnqr sn hmedq sgd odm=r btqqdms onrd Zmc
Zbs Zbbnqchmfkx0

Vghkd sqZhmhmf ntq Zfdmsr: vd trdc Z cdmrd qdvZqc etmbshnm sgZs sZjdr Zr Z bnrs sgd chrsZmbd adsvddm
sgd btqqdms odm=r onrd Zmc sgd fnZk0 Sgd odm gZr qnsZshnmZk rxlldsqx: rn sgd chrsZmbd vZr sZjdm nmkx
nudq qnsZshnmr Zqntmc sgd w Zmc x Zwdr0 � sqZidbsnqx vZr bnmrhcdqdc rtbbdrretk he sgd odm qdZbgdc Z
onrd ne edvdq sgZm 901 qZchZmr sgZm sgd fnZk onrd0

Sgd qdrtksr ne ntq dwodqhldmsr bZm ad rgnvm hm zftqd 10 Sgd odqenqlZmbd rgnvm hr ldZrtqdc nudq
Z rds ne 1:999 qZmcnlkx rZlokdc onrdr0 �s zqrs: vd sqZhmdc Z sdZbgdq nm sgd etkk rsZsd roZbd trhmf
Rnes �bsnq?Bqhshb Zmc Ghmcrhfgs Dwodqhdmbd QdokZx –GDQ( –�mcqxbgnvhby ds Zk0: 1916(0 Sgd sdZbgdq
Zbghdudc Z 67’ rtbbdrr qZsd Zesdq 3 · 0+2 dmuhqnmldms rsdor0 Hm oZqZkkdk: trhmf sgd rZld Zkfnqhsglr:
vd sqZhmdc Z ghrsnqx?cdodmcdms Zfdms nm sgd nardquZshnm roZbd –vghbg hmbktcdr nmkx inhms onrhshnmr
Zmc sgd sntbg rdmrnq=r qdZchmf(0 Sghr Zfdms: vghbg vd vhkk cdmnsd Zr sgd aZrdkhmd Zfdms: vZr nmkx
Zakd sn Zbghdud Z 36’ rtbbdrr qZsd: Zmc sghr hr Zesdq 05 · 0+2 dmuhqnmldmsr rsdor0 Sghr fZo adsvddm
sgd sdZbgdq Zmc sgd aZrdkhmd Zfdms cdlnmrsqZsdr sgd chezbtksx ne rnkuhmf sghr qdnqhdmsZshnm sZrj aZrdc
nm sZbshkd rdmrhmf nmkx0

Enq sgd rstcdms: vd bnloZqdc trhmf nmkx hlhsZshnm kdZqmhmf knrr udqrtr ntq Zkfnqhsgl0 �r bZm ad
rddm eqnl sgd fqZog: Sgd hlhsZshnm kdZqmhmf onkhbx bnmudqfdc eZrs: ats nmkx sn Zqntmc 43’ rtbbdrr
qZsd0 Sghr hr bnmrhcdqZakx kdrr sgZm sgd sdZbgdq=r: ctd sn sgd HlhsZshnm fZo chrbtrrdc adenqd0 Sgd
onkhbx sqZhmdc vhsg ntq Zkfnqhsgl qdZbgdc Z 62’ rtbbdrr qZsd: vghbg hr rhfmhzbZmskx ghfgdq0 Sghr
cdlnmrsqZsdr sgd trdetkmdrr ne ntq Zkfnqhsgl Zmc hsr Zahkhsx sn trd sgd sdZbgdq=r fthcZmbd vghkd
kdZqmhmf eqnl sgd qdvZqc Zs sgd rZld shld0
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302 �AK�SHNMR

Inhms udprtr rdoZpZsd pdokZx ateedp0Ntq Zkfnqhsgl trdr svn onkhbhdr: sgd lZhm onkhbx π Zmc Zm
ZtwhkhZqx onkhbx πL0 Sgd fnZk ne sgd ZtwhkhZqx onkhbx πL hr sn ad trdc hm sgd tocZsd qtkd ne sgd
KZfqZmfd ltkshokhdq λ0 Ctqhmf ntq dwodqhldmsr: vd entmc sgZs gZuhmf Z inhms qdokZx ateedq adsvddm
sgd onkhbhdr hr Z ltrs hm nqcdq sn Zbghdud fnnc odqenqlZmbd0 �m dwZlokd ne sgZs bZm ad entmc hm
Ehftqd 3: vgdqd vd bnloZqd qdrtksr hm sgd Jhfgs/CXqj �ms dmuhqnmldms0 Vd gxonsgdrhyd sgZs sgd
qdZrnm hr sgZs ntq Zkfnqhsgl qdkhdr nm sgd ZtwhkhZqx onkhbx πL sn gZud Z bnlodshshud odqenqlZmbd sn sgd
lZhm onkhbx π hm nqcdq sn Zcitrs sgd bndezbhdms adsvddm sgd sdZbgdq=r fthcZmbd Zmc sgd dmuhqnmldmsZk
qdvZqc0 GZuhmf Z rhmfkd qdokZx ateedq enq ansg onkhbhdr gdkor hm Zbghduhmf Z rhlhkZq bnmudqfdmbd qZsd
rhmbd hs dmZakdr dZbg onkhbx sn kdZqm eqnl sgd rtbbdrrdr Zmc eZhktqdr ne sgd nsgdq0

Ehwdc udprtr ZcZoshud aZkZmbhmf bndeybhdms0 Nmd ne sgd admdzsr ne ntq ldsgnc hr sgd eZbs sgZs
sgd aZkZmbhmf bndezbhdms adsvddm sgd bnlahmdc naidbshud –Dp0 2( hr cxmZlhb: bgZmfhmf ctqhmf sgd
sqZhmhmf oqnbdrr aZrdc nm sgd uZktd ne λ0 Sn rgnv sgZs sgdqd Zqd admdzsr ne gZuhmf Zm ZcZoshud
bndezbhdms: vd sqZhmdc ntq Zkfnqhsgl vhsg Z rds ne zwdc bndezbhdmsr0 Sgd qdrtksr: rgnvm hm Ehftqd 3:
ghfgkhfgs sgd ZcuZmsZfd ne ntq ldsgnc0 Mns nmkx sgZs sgdqd hr mn mddc sn rdZqbg enq sgd adrs oZqZldsdq:
ats dudm he hs bZm ad entmc: hs vhkk kdZc sn hmedqhnq qdrtksr bnloZqdc sn Z cxmZlhb bndezbhdms0

4 BNMBKTRHNM �MC ETSTQD VNQJ

Hm sghr vnqj: vd dwZlhmdc sgd oZqZchfl ne trhmf sdZbgdq?rstcdms ldsgncr sn rnkud bnlokhbZsdc
ONLCO0 Vd oqdrdmsdc Zm Zkfnqhsgl sgZs cxmZlhbZkkx aZkZmbdr adsvddm enkknvhmf sgd sdZbgdq Zmc
rnkuhmf sgd dmuhqnmldms trhmf qdhmenqbdldms kdZqmhmf knrr: sgtr nudqbnlhmf sgd khlhsZshnm ne oqhnq
ldsgncr0 �ksgntfg rtbbdrr qdlZhmr sn ad cdlnmrsqZsdc nm qdZk?vnqkc oqnakdlr: vd adkhdud sgZs ntq
Zkfnqhsgl bZm Zhc hm rnkuhmf lZmx sZrjr: drodbhZkkx sgnrd sgZs dwghahs rhfmhzbZms oZqshZk nardquZahkhsx:
Zr vd cdlnmrsqZsdc vhsg sgd qnanshb gZmc vhsg sZbshkd rdmrhmf cnlZhm0

�m hlonqsZms hmudrshfZshnm sgZs vd kdZud sn etstqd vnqj hr sn gZud sgd aZkZmbhmf bndezbhdms ad rsZsd?
cdodmcdms0 �r sgd cheedqdmbd adsvddm sgd sdZbgdq=r Zmc rstcdms=r Zbshnmr bZm cdodmc nm sgd rodbhzb
rsZsd: vd sghmj sghr bZm kdZc sn ZbbdkdqZsdc bnmudqfdmbd bnloZqdc sn trhmf nmd uZktd enq Zkk rsZsdr0
Gnvdudq: gnv sn cxmZlhbZkkx tocZsd sghr uZktd ctqhmf sgd sqZhmhmf oqnbdrr qdlZhmr Zm nodm ptdr?
shnm0
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Shlnsgx O KhkkhbqZo: InmZsgZm I Gtms: �kdwZmcdq Oqhsydk: MhbnkZr Gddrr: Snl Dqdy: XtuZk SZrrZ:
CZuhc Rhkudq: Zmc CZZm VhdqrsqZ0 Bnmshmtntr bnmsqnk vhsg cddo qdhmenqbdldms kdZqmhmf0 XqWhu
oqdoqhms XqWhu.fi49809186fi: 19140

LhbgZdk K KhsslZm: �msgnmx Q BZrrZmcqZ: Zmc Kdrkhd OZbj JZdkakhmf0 KdZqmhmf onkhbhdr enq oZqshZkkx
nardquZakd dmuhqnmldmsr. RbZkhmf to0 Hm LXbghmd JdXqmhmf Oqnbddchmfr fi884: oo0 251-2690
Dkrduhdq: 18840

Nlhc LZcZmh: Rsdud GZmjr: Zmc �mmd Bnmcnm0 Nm sgd tmcdbhcZahkhsx ne oqnaZahkhrshb okZmmhmf
Zmc hmzmhsd?gnqhynm oZqshZkkx nardquZakd lZqjnu cdbhrhnm oqnakdlr0 Hm ���H,H��H: oo0 431-437:
18880

FZaqhdk A LZqfnkhr: Fd XZmf: JZqshj OZhfvZq: SZn Bgdm: Zmc Otkjhs �fqZvZk0 QZohc knbnlnshnm uhZ
qdhmenqbdldms kdZqmhmf0 Pnanshbr. Rbhdmbd Xmc Rxrsdlr: 19110

�mcqdv Ldkmhj: KtbZ KZbg: LZssghZr OkZoodqs: Shln JnqsgZkr: Qnadqs GZrbgjd: Zmc Gdkfd Qhssdq0
Trhmf sZbshkd rdmrhmf sn hloqnud sgd rZlokd dezbhdmbx Zmc odqenqlZmbd ne cddo cdsdqlhmhrshb
onkhbx fqZchdmsr enq rhltkZsdc hm?gZmc lZmhotkZshnm sZrjr0 Eqnmshdqr hm Pnanshbr Xmc �H: oo0 46:
19110

Unkncxlxq Lmhg: JnqZx JZutjbtnfkt: CZuhc Rhkudq: �mcqdh � Qtrt: Indk Udmdrr: LZqb F Adkkd?
lZqd: �kdw FqZudr: LZqshm Qhdclhkkdq: �mcqdZr J EhcidkZmc: Fdnqf Nrsqnurjh: Rshf Odsdqrdm:
BgZqkdr AdZsshd: �lhq RZchj: HnZmmhr �msnmnfknt: Gdkdm Jhmf: CgZqrgZm JtlZqZm: CZZm Vhdq?
rsqZ: RgZmd Kdff: Zmc Cdlhr GZrrZahr0 GtlZm?kdudk bnmsqnk sgqntfg cddo qdhmenqbdldms kdZqmhmf0
MXstqd: 19140
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�mcqdv X Mf: CZhrgh GZqZcZ: Zmc RstZqs Qtrrdkk0 Onkhbx hmuZqhZmbd tmcdq qdvZqc sqZmrenqlZshnmr.
Sgdnqx Zmc ZookhbZshnm sn qdvZqc rgZohmf0 Hm Hblk: unktld 88: oo0 167-176: 18880

GZh Mftxdm: �mcqdZ AZhrdqn: ChZm VZmf: Bgqhrsnogdq �lZsn: Zmc Qnadqs OkZss0 KdudqZfhmf etkkx
nardquZakd onkhbhdr enq kdZqmhmf tmcdq oZqshZk nardquZahkhsx0 XqWhu oqdoqhms XqWhu.11fifi09fi88fi:
19110

ShZmvdh Mh: AdmiZlhm DxrdmaZbg: Zmc QtrkZm RZkZjgtschmnu0 Qdbtqqdms lncdk?eqdd qk bZm ad Z
rsqnmf aZrdkhmd enq lZmx onlcor0 Hm HmsdqmXshnmXk Bnmedqdmbd nm LXbghmd JdXqmhmf: oo0 15581-
156120 OLKQ: 19110

Bgqhrsnr G OZoZchlhsqhnt Zmc Ingm M Srhsrhjkhr0 Sgd bnlokdwhsx ne lZqjnu cdbhrhnm oqnbdrrdr0
LXsgdlXshbr ne nodqXshnmr qdrdXqbg: 11–2(.331-349: 18760

RZmshZfn OZsdqmZhm: Kthy BgZlnm: Lhftdk BZkun?EtkkZmZ: Zmc �kdiZmcqn Qhadhqn0 BnmrsqZhmdc qd?
hmenqbdldms kdZqmhmf gZr ydqn ctZkhsx fZo0 �cuXmbdr hm MdtqXk HmenqlXshnm Oqnbdrrhmf Rxrsdlr:
21: 19180

Qnadqs OkZss Iq: Qtrr SdcqZjd: Kdrkhd JZdkakhmf: Zmc SnlZr KnyZmn?Odqdy0 Adkhde roZbd okZmmhmf
Zrrtlhmf lZwhltl khjdkhgnnc nardquZshnmr0 19190

Q Sxqqdkk QnbjZedkkZq0 Bnmudw XmXkxrhr: unktld 170 Oqhmbdsnm tmhudqrhsx oqdrr: 18690

Rhlnm Rbglhss: InmZsgZm I Gtcrnm: �tftrshm Yhcdj: Rhlnm Nrhmcdqn: BZqk Cndqrbg: Vnibhdbg L
ByZqmdbjh: Indk Y Kdhan: Gdhmqhbg Jtsskdq: �mcqdv YhrrdqlZm: JZqdm RhlnmxZm: ds Zk0 JhbjrsZqs?
hmf cddo qdhmenqbdldms kdZqmhmf0 XqWhu oqdoqhms XqWhu.fi792092724: 19170

Ingm RbgtklZm: Rdqfdx Kduhmd: Ohdsdq �aaddk: LhbgZdk InqcZm: Zmc Oghkhoo Lnqhsy0 Sqtrs qdfhnm
onkhbx noshlhyZshnm0 Hm Oqnbddchmfr ne sgd 21mc HmsdqmXshnmXk Bnmedqdmbd nm LXbghmd JdXqmhmf
-HBLJ/fi4(: oo0 1778-1786: 19140

QhbgZqc R Rtssnm Zmc �mcqdv F AZqsn0 Pdhmenqbdldms kdXqmhmf. �m hmsqnctbshnm0 19170

Fnjtk RvZlx: RZmihaZm Bgntcgtqx: I �mcqdv AZfmdkk: Zmc Yghvdh Rsdudm Vt0 Rdptdmbd lncdk
hlhsZshnm kdZqmhmf vhsg tmnardqudc bnmsdwsr0 XqWhu oqdoqhms XqWhu.1197091114: 19110

Bgdm Sdrrkdq: CZmhdk I LZmjnvhsy: Zmc Rghd LZmmnq0 QdvZqc bnmrsqZhmdc onkhbx noshlhyZshnm0 XqWhu
oqdoqhms XqWhu.fi7940fifi963: 19170

�mcqdvVZqqhmfsnm: InmZsgZmVKZuhmfsnm: �cZl Rbhahnq: LZqj Rbglhcs: Zmc EqZmjVnnc0 Qnatrs
Zrxlldsqhb kdZqmhmf hm onlcor0 Hm HmsdqmXshnmXk Bnmedqdmbd nm LXbghmd JdXqmhmf: oo0 11912-
119120 OLKQ: 19110

KtbZ Vdhgr: TmmZs IZhm: Hnt?Idm Kht: Inqch RZkuZcnq: RudskZmZ KZydamhj: �mhqtccgZ JdlagZuh:
Zmc �kdw Rbgvhmf0 Aqhcfhmf sgd hlhsZshnm fZo ax ZcZoshud hmrtanqchmZshnm0 �cuXmbdr hm MdtqXk
HmenqlXshnm Oqnbdrrhmf Rxrsdlr: 23.18123-18135: 19110

Odmfedh Ygt: Whm Kh: OZrbZk OntoZqs: Zmc FtZmfgth LhZn0 Nm hloqnuhmf cddo qdhmenqbdldms kdZqm?
hmf enq onlcor0 XqWhu oqdoqhms XqWhu.fi693096867: 19160
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� CDQHU�SHNMR �MC OQNNER

�01 CDQHU�SHNM NE SGD CT�K OQNAKDL

Fhudm sgd OqhlZk Oqnakdl vd cdqhudc hm Dp0 4.

l]r
ξ

IRE¯π. �( rtaidbs sn IL¯π( ≥ ηe

Sgd bnqqdronmchmf KZfqZmfhZm hr.

A¯π.λ( : IRE¯π. �( ) λ ¯IL¯π(� ηe( :

�ξ

] →∑

s6+

γs¯os � �DT
s ¯π}Ωπ((

[
) λ�ξ

] →∑

s6+

γsos

[
� ληe :

�ξ

] →∑

s6+

γs
�
¯0 ) λ(os � �DT

s ¯π}Ωπ(
(
[
� ληe :

�ξ

]
¯0 ) λ(

→∑

s6+

γs
)
os �

�

0 ) λ
DT
s ¯π}Ωπ(

([
� ληe :

¯0 ) λ(IRE¯π.
�

0 ) λ
(� ληe

�mc sgdqdenqd nts CtZk oqnakdl hr.

lgm
θ∗+

l]r
ξ

)
¯0 ) λ(IRE¯π.

�

0 ) λ
(� ληe

[

�01 CDQHU�SHNM NE TOC�SD QTKD ENQ λ

Sgd fqZchdms ne sgd ctZk oqnakdl vhsg qdrodbs sn λ hr.

|θ

)
¯0 ) λ(IRE¯π.

�

0 ) λ
(� ληe

[
:

|θ

]
�ξ

] →∑

s6+

γs
�
¯0 ) λ(os � �DT

s ¯π}Ωπ(
(
[
� ληe

[
:

�ξ

] →∑

s6+

γsos

[
� ηe :

IL¯π(� ηe

�02 CT�KHSX F�O ? OQNNE ENQ OQNONRHSHNM 201

Vd rsZqs ax qdrsZshmf ntq Zrrtloshnmr Zmc chrbtrr vgx sgdx gnkc enq ntq oqnakdl.
�rrtloshnm �6fi6 Sgd qdvZqcr etmbshnm o¯r. V( Zmc sgd bqnrr?dmsqnox sdql DT¯π}Ωπ( Zqd antmcdc0

ItrshybZshnm enp �6fi6 Sghr hr Zbghdudc ax trhmf Z bkhoodc udqrhnm ne sgd bqnrr dmsqnox sdql0 Vd
vhkk Zcc sgZs vd entmc sgd bkhoohmf gdkoetk hm oqZbshbd rhmbd hs rsnor sghr sdql eqnl qdZbghmf hmzmhsx
vgdm sgd rtoonqs ne sgd sdZbgdq Zmc sgd rstcdms Zbshnm chrsqhatshnmr Zqd mns sgd rZld0
�rrtloshnm �616 Sgd rdptdmbd Tηe{→e60 hr lnmnshmbZkkx hmbqdZrhmf Zmc bnmudqfhmf: h0d0: sgdqd dwhrs
η ∈ E rtbg sgZs igle∼→ ηe : η0

ItrshybZshnm enp �616 Vd vhkk qdlhmc sgZs sgd rdptdmbd Tηe{→e60 hr sgd qdrtks ne hmbqdldmsZkkx rnku?
hmf l]rξ� IL¯πL(0 GZuhmf sghr rdptdmbd ad lnmnsnmhbZkkx hmbqdZrhmf hr dpthuZkdms sn Z ftZqZmsdd
enq onkhbx hloqnudldms hm dZbg noshlhyZshnm rsdo: Zm Zssqhatsd ne rdudqZk QK Zkfnqhsglr rtbg Zr
P?kdZqmhmf nq onkhbx fqZchdms –Rtssnm ] AZqsn: 1917(0 QdfZqchmf bnmudqfdmbd: rhmbd sgd qdvZqc
hr toodq antmc eqnl Zrrtloshnm �01: sgdm vd gZud Zm toodq antmcdc lnmnsnmhbZkkx hmbqdZrhmf
rdptdmbd ne qdZk mtladqr: vghbg hr oqnudc sn bnmudqfd0
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�rrtloshnm �626 Sgdqd dwhrs ϵ / + rtbg sgZs enq Zkk f: sgd uZktd ne ηe hr Zs lnrs IL¯π·(� ϵ0

ItrshybZshnm enp �626 Sghr Zrrtloshnm hr dpthudkZms sn rsZshmf sgZs IL¯π·(�IL¯πL( / +: ldZmhmf
sgZs πL hr mdudq noshlZk0 Vhsgnts etqsgdq Zrrtloshnm nm sgd Zkfnqhsgl trdc sn noshlhyd πL: vd bZm
mns ftZqZmsdd sgZs sghr vhkk mns gZoodm0 Gnvdudq: he hs gZoodmr: hs ldZmr sgZs vd vdqd Zakd sn zmc
sgd noshlZk onkhbx: Zmc sgdqdenqd sgdqd hr mn mddc sn bnmshmtd vhsg sgd noshlhyZshnm oqnbdctqd0 �r
Z qdldcx: vd vhkk cdzmd Z mdv rdptdmbd Txηe{→e60 vgdqd xηe : ηe � ϵ Zmc vhkk trd hs hmrsdZc ne sgd
nqhfhmZk ηe0 Rhmbd ϵ bZm ad Zr rlZkk Zr vd vZms: hsr deedbs nm sgd Zkfnqhsgl hr mdfkhfhakd Zmc hs rdqudc
lZhmkx enq sgd bnlokdsdmdrr ne ntq sgdnqx0

Adenqd fnhmf hmsn ntq oqnne: vd vhkk bhsd Sgdnqdl 1 ne –OZsdqmZhm ds Zk0: 1918(: vghbg hr sgd aZrhr ne
ntq qdrtksr.
Sgdnpdl �636 Fhudm sgd enkknvhmf noshlhyXshnm oqnakdl.

O · : l]r
ξ

�ξ

]
G∑

e6+

γso+¯rs. Vs(

[
rtaidbs sn

�ξ

]
G∑

e6+

γsoe¯rs. Vs(

[
≥ ae. f : 0...j.

�mc hsr CtXk enql.

A· : lgm
θ∗+

l]r
ξ

�ξ

]
G∑

e6+

γso+¯rs. Vs(

[
)

λ

l∑

e60

]
�ξ

]
G∑

e6+

γsoe¯rs. Vs(

[
� ae

[

rtoonrd sgXs oe hr antmcdc enq Xkk f : +. ....j Xmc sgXs RkXsdq)r bnmchshnm gnkcr0 Sgdm: rsqnmf ctXkhsx
gnkcr: h0d0: O · : A·0

GZuhmf rsZsdc sgZs: vd vhkk lnud sn oqnud sgd svn oZqsr ne ntq oqnonrhshnm.
Opnonrhshnm �646 Fhudm Xrrtloshnm �0fi Xmc �02: enq dudqx ηe ∈ E: sgd bnmrsqXhmdc noshlhyXshnm
oqnakdl Dp0 4 Xmc hsr ctXk oqnakdl cdzmdc hm Dp0 5 cn mns gXud X ctXkhsx fXo0

Oqnne0 Vd Zkhfm ntq oqnakdl vhsg Sgdnqdl �03 mnsZshnmr ax cdmnsd Zr enkknvr.

o+ 8 os � �DT
s . o0 8 os. a0 8 ηe

�mc vd bZm rdd sgZs ntq oqnakdl hr Z rodbhzb bZrd ne sgd noshlhyZshnm oqnakdl cdzmdc Zanud0 Enq
dudqx ηe: sgdqd hr Z rds edZrhakd rnktshnmr hm sgd enql ne Zm ϵ?mdhfganqgnnc ne π·0 Sghr gnkcr rhmbd
IL¯π

·( / IL¯π( � ϵ enq dudqx π <∈ π·0 Sgdqdenqd: RkZsdq=r bnmchshnm gnkcr Zr hs qdpthqdc sgZs sgd
edZrhakd rnktshnm rds vhkk gZud Zm hmsdqhnq onhms0 Snfdsgdq vhsg Zrrtloshnm �01: vd gZud Zkk sgZs vd
mddc sn bkZhl sgZs Sgdnqdl �03 Zookhdr sn ntq oqnakdl0 Sgdqdenqd: sgdqd hr mn ctZkhsx fZo0

Opnonrhshnm �656 Fhudm Xkk ntq Xrrtloshnmr: sgd bnmrsqXhmdc noshlhyXshnm oqnakdl Xs sgd khlhs.

l]r
ξ

IRE¯π. �( rtaidbs sn IL¯π( ≥ η

gXr mn ctXkhsx fXo0

Oqnne0 Ntq oqnne vhkk ad aZrdc nm sgd Edmbgdk?LnqdZt sgdnqdl –QnbjZedkkZq: 1869( sgZs rsZsdr.

He -h( RkXsdq)r bnmchshnm gnkcr enq sgd oqhlXk oqnakdl Xmc -hh( hsr odqstqaXshnm etmbshnm O-µ( hr bnm/
bXud: sgdm rsqnmf ctXkhsx gnkcr enq sgd oqhlXk Xmc ctXk oqnakdlr0

Cdmnsd ηi=l sgd khlhs ne sgd rdptdmbd0 Vhsgnts knrr ne fdmdqZkhsx: vd Zrrtld sgZs ηi=l : IL¯π
·(�ϵ0

He mns: vd vhkk itrs Zcitrs ϵ Zbbnqchmfkx0 �r hm sgd kZrs oqnne: RkZsdq=r bnmchshnm gnkcr rhmbd sgdqd
hr Z rds ne edZrhakd onkhbhdr enq sgd oqnakdl0 QdfZqchmf sgd rdbnmc qdpthqdldms: sgd rdptdmbd ne
odqstqaZshnm etmbshnmr enq ntq oqnakdl hr.

O ¯µ( : igl
e∼→

Oe¯µ(
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vgdqd Oe¯µ( : l]r
ξ

IRE¯π. �(

rtaidbs sn IL¯π( ≥ ηe ) µ

Mnshbd sgZs sghr hr Z rbZkZq etmbshnm rhmbd Oe¯µ( hr sgd lZwhltl naidbshud hsrdke: mns sgd onkhbx sgZs
hmctbdr hs0 Vd vhkk mnv oqnud sgZs sghr rdptdmbd ne etmbshnmr bnmudqfdr onhms?vhrd.

´ Enq Zkk µ / ϵ vd bkZhl sgZs O ¯µ( : igle∼→ Oe¯µ( : �∞0 �r Z qdlhmcdq ηe bnmudqfdc sn
IL¯π

·(� ϵ0 Hs ldZmr sgZs sgdqd dwhrsrJ rtbg sgZs enq Zkk m / J : vd gZud }ηm�IL¯π·()
ϵ} , λ

1 � ϵ0 Lnqdnudq: rhmbd IL¯π·(� ϵ hr Zkrn sgd toodq antmc nm sgd rdqhdr ne ηe vd bZm
qdlnud sgd Zarnktsd uZktd Zmc fds.

+ ≤ IL¯π
·(� ϵ� ηm ,

µ

1
� ϵ

Sghr xhdkcr sgd enkknvhmf bnmrsqZhms.

IL¯πα( ≥ ηm ) µ / IL¯π
·(� µ

1
) µ : IL¯π

·( )
µ

1

Ats rhmbd µ / ϵ / + Zmc π· hr sgd noshlZk onkhbx: mn onkhbhdr Zqd edZrhakd enq sghr bnmrsqZhms:
rn eqnl sgd cdzmhshnm ne sgd odqstqaZshnm etmbshnm: vd gZud Om¯µ( : �∞0 Sghr gnkcr enq
Zkk m / J Zmc: sgdqdenqd Zkrn igle∼→ Oe¯µ( : �∞0

´ Enq Zkk µ ≤ ϵ vd vhkk oqnud bnmudqfdmbd sn Z zwdc uZktd0 Ehqrs: vd bkZhl sgZs sgd odqstqaZ?
shnm etmbshnm gZr Z knvdq antmc0 Sghr hr sqtd rhmbd sgd qdvZqc etmbshnm Zmc sgd bqnrr?dmsqnox
Zqd antmcdc: Zmc sgd odqstqaZshnm etmbshnm uZktd hr Z chrbntmsdc rtl ne sgdl0
Hm Zcchshnm: sgd rdptdmbd ne Oe¯µ( hr lnmnsnmhbZkkx cdbqdZrhmf0 Sn rdd hs: qdldladq sgZs
sgd rdptdmbd Tηe{→e60 hr lnmnsnmhbZkkx hmbqdZrhmf0 Rhmbd IL¯π( hr Zkrn toodq antmcdc ax
IL¯π

·(: sgdm sgd edZrhakd rds ne sgd ¯f ) 0( oqnakdl hr Z rtards ne sgd edZrhakd rds ne sgd
f oqnakdl: Zmc Zkk sgnrd vghbg bZld adenqd0 Sgdqdenqd he sgd rnktshnm sn sgd f oqnakdl hr
rshkk edZrhakd hs vhkk Zkrn ad sgd rnktshnm sn sgd f ) 0 oqnakdl0 He mns: sgdm hs gZr Z knvdq
naidbshud –rhmbd hs vZr Zkrn edZrhakd hm sgd f oqnakdl(: qdrtkshmf hm Z lnmnsnmhbZkkx cdbqdZr?
hmf rdptdmbd0 EhmZkkx: enq dudqx ηe sgdqd hr Zs kdZrs nmd edZrhakd rnktshnm: IL¯π·(: ldZmhmf
sgd odqstqaZshnm etmbshnm gZr Z qdZk uZktd0 Sn bnmbktcd: TOe¯µ({→e60 hr Z lnmnsnmhbZkkx
cdbqdZrhmf: knvdq?antmcdc rdptdmbd hm E hm sgdqdenqd hs bnmudqfdc0

�esdq vd drsZakhrgdc onhms?vhrd bnmudqfdmbd sn Z etmbshnm O ¯µ(: Zkk sgZs qdlZhm hr sn oqnne sgZs sghr
etmbshnm hr bnmbZud0 �bbnqchmf sn oqnonrhshnm �04: dZbg noshlhyZshnm oqnakdl cndrm=s gZud Z ctZkhsx
fZo: ldZmhmf hsr odqstqaZshnm etmbshnm hr bnmbZud0 Rhmbd dudqx etmbshnm hm sgd rdptdmbd hr bnmbZud:
Zmc sgdqd hr onhmsvhrd bnmudqfdmbd: O ¯µ( hr Zkrn bnmbZud0 Sn bnmbktcd: eqnl sgd Edmbgdk?LnqdZt
sgdnqdl: ntq noshlhyZshnm oqnakdl cndrm=s gZud Z ctZkhsx fZo hm sgd khlhs0

�03 ODQENQL�MBD CHEEDQDMBD DRSHL�SHNM ? OQNNE ENQ OQNONRHSHNM 2

Oqnonrhshnm. Kds ρ¯r. V. s( ad sgd chrsqhatshnm ne rsZsdr: Zbshnmr: Zmc shldrsdor btqqdmskx hm sgd qdokZx
ateedq0 Sgdm sgd enkknvhmf hr Zm tmahZrdc ZooqnwhlZshnm ne sgd odqenqlZmbd cheedqdmbd.

IL¯π(� IL¯πL( :

��pτXτs(≥π=γ
s¯>ξ�¯r. V(�>ξ¯r. V(([

Oqnne. Kds πL, ad sgd adgZuhnqZk onkhbx hmctbdc ax sgd cZsZ btqqdmskx hm sgd qdokZx ateedq: ldZmhmf.

∀r ∈ R πL,¯V}r( :
]

X�∞L,�p( HX�6X]
X�∞L,�p( 0

Trhmf kdllZ 501 eqnl –JZjZcd ] KZmfenqc: 1991(: enq dudqx svn onkhbhdr π Zmc xπ Vd bZm vqhsd.

η¯xπ(� η¯π( : η¯xπ(� η¯πL,( ) η¯πL,(� η¯π( :

�=η¯πL,(� η¯xπ([ ) η¯πL,(� η¯π( :
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�
∑

p

→∑

s6+

γsO ¯rs : r}πL,(
∑

X

πL,¯V}r(>mξ¯r. V()

∑

p

→∑

s6+

γsO ¯rs : r}πL,(
∑

X

πL,¯V}r(>ξ¯r. V( :

∑

p

→∑

s6+

γsO ¯rs : r}πL,(
∑

X

πL,¯V}r(=>ξ¯r. V(�>mξ¯r. V([

�rrtlhmf vd bZm rZlokd stokdr ne ¯r. V. s( eqnl ntq qdokZx ateedq Zmc cdmnsd sghr chrsqhatshnm
ρL,¯r. V. s( vd bZm vqhsd sgd Zanud dptZshnm Zr.

η¯xπ(� η¯π( :
∑

pτXτs

ρL,¯r. V. s(γ
s=>ξ¯r. V(�>mξ¯r. V([

Vghbg vd bZm ZooqnwhlZsd ax rZlokhmf rtbg stokdr eqnl sgd qdokZx ateedq0

A DWODQHLDMS�K CDS�HKR

Hm sghr rdbshnm: vd ntskhmd ntq sqZhmhmf oqnbdrr Zmc gxodqoZqZldsdqr0

Ntq Zkfnqhsgl noshlhydr svn onkhbhdr: π: Zmc πL: trhmf nee?onkhbx P?kdZqmhmf0 Sgd Zkfnqhsgl hsrdke
hr nqsgnfnmZk sn sgd dwZbs cdsZhkr ne gnv sn odqenql sghr noshlhyZshnm0 Enq sgd chrbqdsd Fqhcvnqkc
cnlZhmr –Shfdq Cnnq: Ldlnqx Zmc JXuX Bqnrrhmf(: vd trdc CPM –Lmhg ds Zk0: 1914( vhsg rnes
sZqfds mdsvnqj tocZsdr: Zr oqnonrdc ax –KhkkhbqZo ds Zk0: 1914(: vghbg gZr rgnvm sn hloqnud sgd
rsZahkhsx ne kdZqmhmf0 Enq sgd qdrs ne sgd bnmshmtntr cnlZhmr: vd trdc R�B –GZZqmniZ ds Zk0: 1917(
vhsg sgd Zqbghsdbstqdr ne sgd Zbsnq Zmc bqhshb bgnrdm rhlhkZqkx Zmc vhsg Z zwdc dmsqnox bndezbhdms0
Enq ansg CPM Zmc R�B: vd rds sgd rnes sZqfds tocZsd oZqZldsdq sn 909940 �r vZr ldmshnmdc hm sgd
oZodq: vd qdoqdrdms sgd P etmbshnm trhmf sn rdoZqZsd mdsvnqjr: nmd enq drshlZshmf PL Zmc Zmnsgdq
enq drshlZshmf PB 0 Vgdm tocZshmf Z P etmbshnm: hs gZr sn ad cnmd vhsg qdrodbs sn rnld onkhbx0 Vd
entmc sgZs cnhmf rn vhsg qdrodbs sn onkhbx π xhdkcr rsZakd odqenqlZmbd Zbqnrr Zkk dmuhqnmldmsr0

Enq Shfdq Cnnq: Ldlnqx: Zmc JXuX Bqnrrhmf: sgd sdZbgdq hr Z rgnqsdrs?oZsg Zkfnqhsgl dwdbtsdc nudq
sgd fqhc lZo0 Enq Jhfgs/CXqj �ms: sgd sdZbgdq hr Z onkhbx sqZhmdc trhmf QK nudq sgd oqhuhkdfdc
nardquZshnm roZbd tmshk Zbghduhmf Z rtbbdrr qZsd ne 199’0 Hm Zkk ne ntq dwodqhldmsr: vd ZudqZfd
odqenqlZmbd nudq 4 qZmcnl rddcr Zmc oqdrdms sgd ldZm Zmc 84’ bnmzcdmbd hmsdquZk0

Enq Zkk oqnoqhnbdoshud cnlZhmr: vd trdc Z rhlhkZq Zqbghsdbstqd Zbqnrr Zkk Zkfnqhsglr0 Sgd Zqbghsdbstqd
hmbktcdr svn etkkx?bnmmdbsdc –EB( kZxdqr enq dladcchmf sgd oZrs nardquZshnmr Zmc Zbshnmr rdoZqZsdkx0
Sgdrd dladcchmfr Zqd sgdm oZrrdc sgqntfg Z Knmf Rgnqs?Sdql Ldlnqx –KRSL( kZxdq sn ZffqdfZsd
sgd hmotsr Zbqnrr sgd sdlonqZk cnlZhm0 �cchshnmZkkx: sgd btqqdms nardquZshnm hr dladccdc trhmf
Zm EB kZxdq Zmc bnmbZsdmZsdc vhsg sgd ntsots ne sgd KRSL0 Sgd bnmbZsdmZsdc qdoqdrdmsZshnm hr
sgdm oZrrdc sgqntfg Zmnsgdq etkkx?bnmmdbsdc mdsvnqj vhsg svn ghccdm kZxdqr: vghbg ntsotsr sgd
Zbshnm0 Sgd Zqbghsdbstqd enq ohwdk?aZrdc nardquZshnmr Zqd sgd rZld: vhsg sgd nardquZshnmr dmbncdc
ax Z BnmunktshnmZk MdtqZk Mdsvnqj –BMM( hmrsdZc ne EB0 Sgd mtladq ne mdtqnmr hm dZbg kZxdq hr
cdsdqlhmdc ax sgd rodbhzb cnlZhm0 Sgd qdrs ne sgd gxodqoZqZldsdqr trdc enq sqZhmhmf sgd Zfdmsr Zqd
rtllZqhydc hm 40

Ntq hlokdldmsZshnm hr aZrdc nm sgd bncd qdkdZrdc ax –Mh ds Zk0: 1911(0

EZhp GxodpoZpZldsdp Stmhmf6 Vd Zssdlos sn dmrtqd sgZs bnloZqhrnmr sn aZrdkhmdr Zqd eZhq0 Hm oZq?
shbtkZq: Zr oZqs ne ntq bkZhl sgZs ntq Zkfnqhsgl hr lnqd qnatrs sn sgd bgnhbd ne hsr gxodqoZqZldsdqr:
vd snnj sgd enkknvhmf rsdor0 Ehqrs: vd qd?hlokdldmsdc Zkk aZrdkhmdr: Zmc vghkd bnmctbshmf dwodqh?
ldmsr: lZhmsZhmdc bnmrhrsdms inhms gxodqoZqZldsdqr Zbqnrr sgd uZqhntr Zkfnqhsglr0 Rdbnmc: Zkk sgd
dwodqhldmsr ne ntq nvm Zkfnqhsgl: SFQK: trdc sgd rZld gxodqoZqZldsdqr0 Vd trdc � : 2: hmhshZk λ
dptZk sn 8 –Zmc rn sgd deedbshud bndezbhdms �

0)θ : +.2( Zmc bndezbhdms kdZqmhmf qZsd ne 2a�20 EhmZkkx:
enq dudqx nmd ne sgd aZrdkhmdr vd odqenqldc enq dZbg dmuhqnmldms Z rdZqbg nudq Zkk sgd Zkfnqhsgl?
rodbhzb gxodqoZqZldsdqr vhsg M&7 cheedqdms uZktdr enq dZbg nmd Zmc qdonqs sgd adrs qdrtksr –adrhcdr
enq BNRHK: vgdqd vd Zkrn qdonqs sgd ZudqZfd odqenqlZmbd Zbqnrr gxodqoZqZldsdqr(0
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Shfdp Cnnp JZuZ Bpnrrhmf Ldlnpx Jhfgs,CZpi �ms RgZcnv GZmc
LZw do0 kdmfsg 199 114 111 199 199
Bnkkdbsdc do0 odq hsdq0 4 19 119
QK tocZsdr odq hsdq0 499 1999 1999
Noshlhydq �cZl
KdZqmhmf qZsd 2d?3
Chrbntms eZbsnq –�( 908
AZsbg rhyd 21 117 117
KRSL ghccdm rhyd 117 145 117
Nar0 dladcchmf 15 21 117
�bshnmr dladcchmf 15 21 15
Ghccdm kZxdqr Zesdq KRSL )117:117[ )411:145[ )411: 145: 117[

Ehftqd 4. GxodqoZqZldsdqr sZakd0

B �CCHSHNM�K QDRTKSR

Gdqd vd qdbnqc ZcchshnmZk qdrtksr sgZs vdqd rtllZqhydc nq cdedqqdc hm Rdbshnm 30 Hm oZqshbtkZq.

Dmuhpnmldmsr vhsgnts HlhsZshnm FZo0 Cdsdqlhmhmf sgd oqdrdmbd ne Zm HlhsZshnm FZo hm Z fhudm
dmuhqnmldms hr Z bnlokdw sZrj: Zr hs hr cdodmcdms nm sgd rodbhzb sZrj Zmc sgd nardquZshnmr ZuZhk?
Zakd sn sgd Zfdms: vghbg bZm uZqx rhfmhzbZmskx Zbqnrr cheedqdms dmuhqnmldmsr0 �r rtbg: hs bZm ad
bgZkkdmfhmf sn jmnv adenqdgZmc he Zm HlhsZshnm FZo dwhrsr nq mns0 Hm sgd enkknvhmf dwodqhldms: vd
cdlnmrsqZsd sgZs dudm hm rbdmZqhnr vgdqd Zm HlhsZshnm FZo cndr mns dwhrs: sgd trd ne ntq oqnonrdc
SFQK Zkfnqhsgl xhdkcr qdrtksr sgZs Zqd bnloZqZakd sn sgnrd nasZhmdc trhmf sqZchshnmZk HlhsZshnm
KdZqmhmf –HK( ldsgncr: vghbg Zqd sxohbZkkx bnmrhcdqdc sgd adrs ZooqnZbg hm rtbg rbdmZqhnr0 Sghr
ghfgkhfgsr sgd qnatrsmdrr Zmc udqrZshkhsx ne ntq oqnonrdc ZooqnZbg0

Sgd dwodqhldms hmbktcdr sgqdd bkZrrhb ONLCO dmuhqnmldmsr eqnl –Mh ds Zk0: 1911(0 Sgdrd dmuhqnm?
ldmsr Zqd Z udqrhnm ne sgd Ltinbn Gnoodq: VXkjdq1C: Zmc GXkeBgddsXg dmuhqnmldmsr: vgdqd sgd
Zfdms nmkx gZud Zbbdrr sn sgd inhms onrhshnmr ats mns sn sgdhq udknbhshdr0 Sgd sdZbgdq: gnvdudq: gZr
Zbbdrr sn ansg onrhshnmr Zmc udknbhshdr0 �r bZm ad rddm hm Ehftqd 5: SFQK bnmudqfdr Z ahs rknvdq
sgZm HK ats rshkk lZmZfd sn bnmudqfd sn sgd sdZbgdq=r odqenqlZmbd0

Etkk spZhmhmf btpudr enp RgZcnv GZmc dwodphldmsr6 Hm Ehftqd 6: vd oqnuhcd sgd etkk udqrhnm ne
sgd sqZhmhmf btqudr sgZs ZoodZqr hm Ehftqd 10

Ehftqd 5. SFQK udqrtr HlhsZshnm KdZqmhmf nm cnlZhmr vhsgnts HlhsZshnm FZo0 Sgd qdvZqcr Zqd
mnqlZkhydc aZrdc nm sgd sdZbgdqr= odqenqlZmbd0
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Ehftqd 6. Etkk sqZhmhmf btqud ne RgXcnv GXmc odm qdnqhdmsZshnm vhsg sZbshkd rdmrnqr sZrj
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