
ChWfmnrhr: EddcaWbi: �cWosWshnm.
� GtlWm?hm?sgd?Jnno EpWldvnpi enp Sdrs?Shld Onkhbx �cWosWshnm

�mch Odmf fl �uhu MdsWmxWgt fl LWpi Gn 1 ShWmlhm Rgt fl �mcpddW Anat 2 Itkhd RgWg fl Otkihs �fpWvWk fl

�arspWbs
Onkhbhdr nesdm eZhk ctd sn chrsqhatshnm rghes–
bgZmfdr hm sgd rsZsd Zmc qdvZqc sgZs nbbtq vgdm
Z onkhbx hr cdoknxdc hm mdv dmuhqnmldmsr0 CZsZ
ZtfldmsZshnm bZm hmbqdZrd qnatrsmdrr ax lZj/
hmf sgd lncdk hmuZqhZms sn sXri/hqqdkduXms bgZmfdr
hm sgd Zfdms=r nardquZshnm0 Gnvdudq: cdrhfmdqr
cnm=s jmnv vghbg bnmbdosr Zqd hqqdkduZms X oqhnqh:
drodbhZkkx vgdm cheedqdms dmc trdqr gZud cheedq/
dms oqdedqdmbdr Zants gnv sgd sZrj hr odqenqldc0
Vd oqnonrd Zm hmsdqZbshud eqZldvnqj sn kdudqZfd
eddcaZbj chqdbskx eqnl sgd trdq sn hcdmshex odqrnm/
Xkhydc sZrj/hqqdkduZms bnmbdosr0 Ntq jdx hcdZ hr sn
fdmdqZsd bntmsdqeXbstXk cdlnmrsqXshnmr sgZs Zkknv
trdqr sn pthbjkx hcdmshex onrrhakd sZrj/qdkduZms
Zmc hqqdkduZms bnmbdosr0 Sgd jmnvkdcfd ne sZrj/
hqqdkduZms bnmbdosr hr sgdm trdc sn odqenql cZsZ
ZtfldmsZshnm Zmc sgtr nasZhm Z onkhbx ZcZosdc sn
odqrnmZkhydc trdq naidbshudr0 Vd oqdrdms dwodqh/
ldmsr uZkhcZshmf ntq eqZldvnqj nm chrbqdsd Zmc
bnmshmtntr bnmsqnk sZrjr vhsg qdZk gtlZm trdqr0
Ntq ldsgnc —fl( dmZakdr trdqr sn adssdq tmcdqrsZmc
Zfdms eZhktqd: —1( qdctbdr sgd mtladq ne cdlnm/
rsqZshnmr qdpthqdc enq ımd/stmhmf: Zmc —2( Zkhfmr
sgd Zfdms sn hmchuhctZk trdq sZrj oqdedqdmbdr0

fi0 Hmspnctbshnm
Bnmrhcdq Z trdq vgn otqbgZrdr Z eZbsnqx/sqZhmdc qnans enq
trd hm sgdhq gnld —Ehftqd fl(0 Sgdx sZrj sgd qnans. ”fds
lx ltf; Zmc Zqd bnmetrdc vgdm hs tmdwodbsdckx bqZrgdr0
Cdrohsd sgd eZbsnqx=r adrs Zssdlosr Zs sdZbghmf sgd qnans
bnllnm uhrtZk bnmbdosr khjd ltf rgXod Zmc lXsdqhXk: sgd
qnans lZx eZbd Z chrsqhatshnm rghes eqnl sgd nardquZshnmr hs
rZv ctqhmf sqZhmhmf: d0f0 sgd qnans nmkx rZv bdqZlhb Zmc
ldsZk ltfr hm sgd eZbsnqx ats mns sgd trdq=r fkZrr ltf0

flLZrrZbgtrdssr Hmrshstsd ne Sdbgmnknfx 1Mdv Xnqj Tmhudqrhsx
2Tmhudqrhsx ne BZkhenqmhZ: Adqjdkdx0 Bnqqdronmcdmbd sn. �mch
Odmf ,Zmchodmf&lhs0dct<0

Oqnbddchmfr ne sgd 0� hT HmsdqmXshnmXk Anmedqdmbd nm LXbghmd
KdXqmhmf: Gnmnktkt: GZvZhh: TR�0 OLKQ 191: 19120 Bnoxqhfgs
1912 ax sgd Ztsgnq—r(0

�geriF u8 HkktrsqZshud chrsqhatshnm rghesr enq sZrj. ”Fds lx ltf0,
Rghesdc bnmbdosr bZm ad rsZsd/aZrdc —Z bgZmfdc naidbs( Zmc Zkrn
qdvZqc/aZrdc —cdodmcdms nm trdq oqdedqdmbd(0 Vd bZm cdoknx cZsZ
ZtfldmsZshnm enq sXri/hqqdkduXms rghesr —fqddm bgdbjr(: Z rtards
vgdqd sgd lnchıdc rsZsd cndr mns hloXbs cdrhqdc onkhbx adgZuhntq0

VgZs bZm vd: Zr cdrhfmdqr: cn sn ıw sgd qnans“ Vd bntkc qd/
sqZhm sgd qnans uhZ qdhmenqbdldms kdZqmhmf: ats rtbg sqZhmhmf
hr dwodmrhud Zmc qdpthqdr sgd trdq sn ad Zm dwodqs Zs qdvZqc
cdrhfm —�lncdh ds Zk0: 19fl5(0 �ksdqmZshudkx: vd bntkc Zrj
sgd trdq enq chudqrd cdlnmrsqZshnmr ne sgdl ohbjhmf to sgd
ltf enq ımdstmhmf sgd qnans uhZ hlhsZshnm kdZqmhmf —RbgZZk:
fl888(: ats cnhmf rn vntkc ad shld/bnmrtlhmf —Zmc tmrbZk/
Zakd( enq sgd trdq0 EnqstmZsdkx: vd bZm sdZbg sgd qnans lnqd
deıbhdmskx uhZ cZsZ ZtfldmsZshnm —AZqZm ds Zk0: 19fl8, Snahm
ds Zk0: 19fl6(: Z sdbgmhptd sgZs uZqhdr: nq Ztfldmsr: bnmbdosr
hm sgd rsZsd sgZs vd jmnv sn mns hloZbs sgd sZrj0 Enq dwZl/
okd: he sgd trdq hmsdmcr enq Zkk ltfr sn ad rhlhkZqkx gZmckdc
—Zmc sgd fkZrr ltf gZr Z rhlhkZq rhyd Zmc rgZod sn ZkqdZcx
rddm bdqZlhb ltfr(: vd bntkc ”qdbxbkd; Zbshnmr sgd qnans
jmnvr enq ohbjhmf to bdqZlhb ltfr sn Zkrn sdZbg hs sn ohbj
to sgd fkZrr ltf0 Ats vgZs he sgd trdq ZbstZkkx bnmrhcdqr
sgd fkZrr naidbs sn ad Z bto —hmrsdZc ne Z ltf(: h0d0 sgdhq
qdvXqc hlokhbhskx hmbktcdr sgd lZsdqhZk ne sgd naidbs adhmf
hlonqsZms sn sgd sZrj“ TmenqstmZsdkx: vd cnm=s jmnv sghr
ZgdZc ne shld: h0d0 jmnvhmf vgdsgdq sgd rghesdc bnmbdos
hr sXri/hqqdkduXms —SH( nq sXri/qdkduXms —SQ( enq sgd cdrhqdc
sZrj dwoqdrrdc ax Z trdq hr hlonrrhakd X oqhnqh0

Ntq hmrhfgs hr sgZs dmc trdqr Xqd tmhptdkx onrhshnmdc sn
qdbnfmhyd vghbg bnmbdosr Xqd qdkduXms nq hqqdkduXms enq sgdhq
cdrhqdc sXri0 He vd gZc Z vZx sn qdkhZakx Zmc pthbjkx ptdqx
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�geriF 18 Nudquhdv ne ntq eqZldvnqj0 �s sdrs shld: vd odqenql Z sgqdd/ogqZrd oqnbdctqd sn —fl( fdmdqZsd bntmsdqeZbstZk cdlnmrsqZshnmr sn
gdko sgd trdq chZfmnrd rghesdc rsZsd bnmbdosr: —1( bnkkdbs trdq eddcaZbj nm vghbg uhrtZk bnmbdosr Zqd sZrj/hqqdkduZms —SH( ur0 sZrj/qdkduZms
—SQ(: Zmc sgdm —2( Ztfldms sgd bnkkdbsdc cdlnmrsqZshnm aZrdc nm hmuZqhZms uhrtZk bnmbdosr hcdmshıdc ax sgd trdq sn ımdstmd sgd onkhbx0

sgd gtlZm enq hqqdkduZms bnmbdosr Zcudqrdkx hloZbshmf sgd
qnans=r adgZuhntq: sgdm vd bntkc kdudqZfd cZsZ ZtfldmsZshnm
enq sgnrd bnmbdosr Zmc rhfmhıbZmskx qdctbd sgd mtladq ne
ZcchshnmZk cdlnmrsqZshnmr qdpthqdc enq ımdstmhmf sgd qnans0

Gnv cn vd dkhbhs sghr eddcaZbj“ OqnakdlZshbZkkx: gtlZmr
Zqd mns Zcdos Zs hcdmshexhmf edZstqd/rodbhıb bZtrdr ne akZbj
anw lncdk eZhktqdr —Cnrgh/Udkdy ) Jhl: 19fl6, FnxZk ds Zk0:
19fl8(0 Enq dwZlokd: he sgd qnans eqnl Zanud bqZrgdc hmsn sgd
bneedd sZakd: hs vntkc ad cheıbtks enq sgd trdq sn hcdmshex sgZs
sgd ltf=r lZsdqhZk adhmf fkZrr vZr sgd sqtd rntqbd ne eZhktqd
ur0 nsgdq uhrtZk bnmbdosr rtbg Zr sgd bneedd sZakd nq knbZshnm
ne sgd ltf0 Dqfn: hmrohqdc ax sgd hmsdqoqdsZahkhsx khsdqZstqd:
vd oqnonrd Z bntmsdqeXbstXk ZooqnZbg sn hcdmshex eZhktqd
—Nkrnm ds Zk0: 19fl8(0 Bnmrhcdq sgZs sgd gtlZm Zkrn nardqudr
Z sqZidbsnqx ne sgd qnans rtbbdrretkkx qdsqhduhmf sgd ltf hm
sgd rZld rbdmZqhn ats vhsg Z rhmfkd bgZmfd - sgd ltf adhmf
bdqXlhb hmrsdXc ne fkXrr0 Adhmf Zakd sn bnmsqZrs sgd svn
sqZidbsnqhdr ne rtbbdrretk Zmc tmrtbbdrretk adgZuhntq bZm
adssdq onrhshnm sgd trdq sn hcdmshex uhrtZk bnmbdosr hloZbshmf
eZhktqd0 Gdqd: sgd trdq lZx hcdmshex ltf lZsdqhZk sn ad Z
sZrj/hqqdkduZms bnmbdos: vghbg bZm sgdm ad trdc sn lZjd sgd
onkhbx hmuZqhZms sn ltf/lZsdqhZk uhZ cZsZ ZtfldmsZshnm0

Sgd lZhm bgZkkdmfd hm hlokdldmshmf sghr hcdZ hr sgZs sgd
qnans bZmmns oqnuhcd Z rtbbdrretk cdlnmrsqZshnm hm sgd mdv
rbdmZqhn vgdqd hs gZr eZhkdc0 Sgtr: vd Zrj sgd trdq enq Z
rhmfkd cdlnmrsqZshnm0 Sn fdmdqZsd Z bntmsdqeZbstZk cdlnm/
rsqZshnm: vd Zrj vghbg uhrtZk bnmbdos: he bgZmfdc: vntkc
bZtrd sgd onkhbx sn ntsots Zbshnmr sgZs lZsbg sgnrd ne sgd
trdq=r0 Enq sghr: vd rdZqbg sgqntfg sgd roZbd ne jmnvm
uhrtZk bnmbdosr sn bqdZsd uhrtZk nardquZshnmr trhmf Z fdm/
dqZshud lncdk enq vghbg sgd onkhbx=r Zbshnmr lZsbgdr sgd
cdlnmrsqZshnm0 Hm rnld bZrdr: sgdqd lZx mns ad Z tmhptd
uhrtZk bnmbdos sgZs bZm ad Zcitrsdc sn nasZhm sgd cdrhqdc

adgZuhntq0 Sgtr: vd oqnuhcd sgd trdq vhsg sgd tmrtbbdrretk
Zmc rtbbdrretk sqZidbsnqhdr Zknmf vhsg sgd hcdmshıdc uhrtZk
bnmbdosr enq sgd trdq sn udqhex he sgd hmedqdmbd vZr bnqqdbs0

Vd bZkk ntq etkk eqZldvnqj CE� —ChZfmnrhr: EddcaZbj:
�cZosZshnm( —Ehftqd 1(0 Hm sgd chXfmnrhr ogXrd: vd rgnv
Z eZhkdc sqZidbsnqx sn sgd trdq: d0f0 sgd qnans bqZrghmf hmsn
sgd bneedd sZakd: Zmc bnkkdbs Z cdlnmrsqZshnm ne sgd trdq=r
cdrhqdc adgZuhntq: d0f0 rtbbdrretk qdsqhduZk ne sgd fkZrr ltf0
Vd sgdm trd sghr cdlnmrsqZshnm sn fdmdqZsd bntmsdqeZbstZk
sqZidbsnqhdr ax lnchexhmf uhrtZk bnmbdosr —h0d0: vgZs Zbshnmr
vntkc sgd onkhbx ntsots he ltf lZsdqhZk vZr bgZmfdc( tmshk
vd ımc Z sqZidbsnqx sgZs lZsbgdr sgd cdlnmrsqZshnm0 Ntq
lZhm gxonsgdrhr hr sgZs mns nmkx bZm bntmsdqeZbstZk sqZidbsn/
qhdr Zhc sgd hcdmshıbZshnm ne bnmbdosr kdZchmf sn qnans eZhktqd:
d0f0 sgd ltf adhmf fkZrr: ats sgdx bZm Zkrn ad kdudqZfdc
sn ptdqx enq gtlZm eddcaZbj qdfZqchmf vgdsgdq nq mns sgd
qnans rgntkc ad hmuZqhZms sn sgdrd bnmbdosr enq sgd trdq=r cd/
rhqdc sZrj0 Vd cn sghr hm sgd eddcaXbi ogXrd: vgdqd sgd trdq
udqhıdr sgd bntmsdqeZbstZkr sn bnmıql vgdsgdq sgd hcdmshıdc
bnmbdos hr sZrj/hqqdkduZms sn sgd trdq=r qdvZqc: d0f0 rgntkc
sgd ltf adhmf lXcd ne fkXrr hloXbs sgd sXri“ Sn bknrd
sgd knno: vd kdudqZfd sgdrd hcdmshıdc hqqdkduZms bnmbdosr
hm sgd XcXosXshnm ogXrd sn odqenql deıbhdms ımdstmhmf uhZ
ZtfldmsZshnm ne sgd trdq/hcdmshıdc sZrj/hqqdkduZms bnmbdosr0

Vd sdrs ntq eqZldvnqj hm sgqdd cnlZhmr bnmrhrshmf ne ansg
chrbqdsd Zmc bnmshmtntr bnmsqnk sZrjr vhsg qdZk gtlZm trdqr0
Sgqntfg gtlZm dwodqhldmsr: vd udqhex ntq lZhm gxonsgdrhr
sgZs trdq eddcaZbj qdrtkshmf eqnl bntmsdqeZbstZk cdlnmrsqZ/
shnmr rhfmhıbZmskx hloqnudr sgd ZbbtqZbx ne trdq/hcdmshıdc
SH bnmbdosr Zr vdkk Zr sgd cZsZ deıbhdmbx ne onkhbx ımdstmhmf
vhsg kdrr trdq deenqs0 Sgdrd ımchmfr hkktrsqZsd Z oqnlhrhmf ch/
qdbshnm hmsn kdudqZfhmf dmc trdqr sn lnqd deıbhdmskx odqenql
hmsdqZbshud Zkhfmldms ne qnanshb onkhbhdr Zs sdrs/shld0
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10 Opnakdl Rdsto
Vd bnmrhcdq sgd oqnakdl ne deıbhdmskx ZcZoshmf Z lncdk/eqdd
onkhbx sn sdrs rbdmZqhnr tmcdq chrsqhatshnm rghes0 Vd cdımd
rtbbdrr Zr Xbghduhmf ghfg qdvXqcr nm sgd sdrs rbdmXqhnr Xesdq
onkhbx zmdstmhmf vghkd lhmhlhyhmf sgd mtladq ne dwodqs
cdlnmrsqZshnmr qdpthqdc eqnl sgd trdq0 Vd bnmrhcdq sdrs
rbdmZqhnr vgdqd onsdmshZkkx ansg sgd rsZsd Zmc trdq/cdrhqdc
qdvZqc lZx gZud rghesdc eqnl sqZhmhmf0

OpdkhlhmWphdr0 Vd bnmrhcdq dmuhqnmldmsr qdoqdrdmsdc ax
Z stokd L : }R.A. S .D⟩: vgdqd R hr sgd rsZsd roZbd: A
sgd Zbshnm roZbd: S 1 R × A × R → =). 0[ sgd sqZmrhshnm
oqnaZahkhsx chrsqhatshnm: Zmc D 1 R × A → 1 sgd qdvZqc
etmbshnm0 � oZqZldsdqhydc onkhbx hr cdmnsdc Zr ϵ� 1 R → A:
vghbg hr sqZhmdc dmc/sn/dmc uhZ Zmx ldsgnc rtbg Zr hlhsZshnm
kdZqmhmf0 Hm sghr vnqj: vd sqZhm Zfdmsr eqnl qZv ohwdk hmotsr
Zmc sgtr qdoqdrdms nardquZshnmr Zr QFA hlZfdr0

Chrsphatshnm rghes0 Rtoonrd onkhbx ϵ� hr sqZhmdc nm hmh/
shZk rsZsdr Rrf) ⊆ R vhsg qdvZqc D Zmc cdoknxdc nm hmhshZk
sdrs rsZsdr Rrc) ⊆ R vhsg qdvZqc D−0 Dmc/sn/dmc onkhbhdr
rteedq eqnl sgd oqnakdl ne chrsqhatshnm rghes —RghlncZhqZ:
1999(: h0d0 ϵ� bZm adgZud ZqahsqZqhkx he Rrc) bgZmfdr eqnl Rrf) 0
Lnqdnudq:D nesdm tmcdq/rodbhıdr sgd sqtd qdvZqc —�fqZvZk:
1911(: Zmc rn sgd trdq=r hmsdmcdc D− lZx Zkrn hlokhbhskx
bgZmfd eqnl sgd D sgd onkhbx vZr sqZhmdc nm0 Vd qdedq sn
sgdrd svn rghes sxodr Zr rsXsd rghesr Zmc qdvXqc rghesr0

RsWsd rghesr0 Sn fqntmc sgd onsdmshZk bgZmfd eqnl Rrf) sn
Rrc) : vd cdımd uhrtZk bnmbdosr ne naidbsr oqdrdms hm R Zr
∆ 1 R → R∆: h0d0 rsXsd XarsqXbshnmr sgZs bnmsZhm naidbs/
bdmsqhb bnmbdosr: rtbg Zr bnknq: qdkduZms sn sgd sZrj0 Vghkd
vd Zrrtld X oqhnqh jmnvkdcfd ne sgd eZlhkx ne bnmbdosr
sgZs bZm uZqx Zs sdrs/shld ctqhmf sqZhmhmf: ∆ΦRrf) (: vd cn
mns Zrrtld Zmx jmnvkdcfd ne sgdhq sdrs/shld hmrsZmshZshnm
∆ΦRrc) (: d0f0 bnknq adhmf aktd lZx mns ad hm sgd sqZhmhmf rds0
�r hkktrsqZsdc hm Ehftqd fl: onsdmshZk rghesr hm R∆ bZm ad ctd
sn mdv hmrsZmshZshnmr ne naidbs bnmbdosr —d0f0 bnknq bgZmfdr
eqnl qdc sn nqXmfd(: nq sgd hmsqnctbshnm ne chrsqZbsnqr —d0f0
Z bZs ZoodZqr(0 Vd cdımd sgdrd rghesr Zr sqZmrenqlZshnmr ne
hmhshZk sqZhm rsZsdr hm ∆ΦRrf) ( hmsn hmhshZk sdrs rsZsdr hm ∆ΦR

rc
) (:

vghbg Zqd tmimnvm sn ansg sgd lncdk Zmc dmc trdq0

�rrtloshnm fi. �ksgntfg vd cn mns Zrrtld R∆ bnloqd/
gdmrhudkx bZostqdr Zkk onrrhakd rsZsd bnmbdosr hloZbshmf
adgZuhntq: vd Zrrtld hs bZostqdr Z rtards0

Sghr Zrrtloshnm hr qdZrnmZakd enq sZrjr rtbg Zr mZuhfZshnm nq
ghfg/kdudk naidbs lZmhotkZshnm: vgdqd bnllnm rsZsd rghesr
lZx ad naidbs/bdmsqhb —d0f0 fdnldsqhb nq uhrtZk naidbs oqno/
dqshdr khjd rgZod nq bnknq lZx ad sgd qdZrnm Z onkhbx eZhkr(0

QdvWpc rghesr0 �ksgntfg onkhbx ϵ� hr sqZhmdc vhsg qdvZqc
etmbshnmD hm sgd sqZhmhmf dmuhqnmldms: Zs sdrs shld: Z trdq
lZx vZms sgd Zfdms sn noshlhyd Z cheedqdms qdvZqc etmbshnm:
D−0 Enq dwZlokd: Ehftqd fl hkktrsqZsdr sgZs Zksgntfg sgd sZrj

�geriF 28 Ntq ZooqnZbg fdmdqZsdr bntmsdqeZbstZk cdlnmrsqZshnmr
—qhfgs( enq Z fhudm gtlZm cdlnmrsqZshnm —kdes( – dwokZhmhmf vgZs
uhrtZk bnmbdos—r( ne sgd sdrs rsZsd mddcdc sn gZud bgZmfdc rtbg sgZs
sgd onkhbx oqnctbdc Zbshnmr rhlhkZq sn sgd trdq cdrhqdc Zbshnmr0

hr rodbhıdc Zr ”fds sgd eqths:; sgd onkhbx lZx gZud addm
sqZhmdc nmkx enq D. ”fds sgd Zookdr:; vgdqdZr Z trdq lZx
hmrsdZc oqdedqD−. ”fds Xmx eqths0; Sgdqdenqd: vgdsgdq Z rghes
hm sgd ZarsqZbsdc rsZsd roZbd R∆ hr sZrj/hqqdkduZms —SH( nq
mns hr Zkrn bnmchshnmdc nm sgd dmc trdq=r qdvZqc0 Kds D−

ad sgd trdq cdrhqdc qdvZqc: vghbg lZx nq lZx mns ad sgd
qdvZqc:D: trdc enq sgd onkhbx sqZhmhmf0 Sghr onsdmshZk rghes
ne qdvZqc hr Zkrn tmimnvm sn ansg sgd lncdk Zmc dmc trdq0

20 Ntp �oopnWbg. CE�
Vd cdrbqhad ntq ZooqnZbg enq kdudqZfhmf trdq eddcaZbj sn
deıbhdmskx odqenql onkhbx ZcZosZshnm0 Sn cn rn: vd ltrs
onrrdrr —fl( Z rsZsd dchsnq bZoZakd ne lZjhmf bnmbdos/kdudk
rsZsd bgZmfdr Zmc —1( Z vZx sn ptdqx sgd dmc trdq enq SH
bnmbdosr sgZs Zqd fqntmcdc hm sgdhq M−0

LWoohmf nardpuWshnmr sn uhrtWk bnmbdosr0 Vd adfhm ax
cdımhmf sgd rsZsd dchsnq0 Kds ∆ 1 R → R∆ ad Z lZo/
ohmf eqnl sgd nardquZshnm —hlZfd( sn Z udbsnq cdrbqha/
hmf hsr naidbs/aZrdc uhrtZk bnmbdosr0 Vd cdmnsd ∆Φp( :
Φτ)).τ

0
). χ χ χ .τ

j
) . χ χ χ .τ

)
m.τ

0
m. χ χ χ .τ

j
m( vgdqd τ

i
h ∈ T). 0{k

hmchbZsdr vgdsgdq naidbs f hr oqdrdms hm rsZsd p —d0f0: Z eqths(
Zmc hsr naidbs/rodbhıb bnmbdos i —d0f0: bnknq(0 τih hr Z nmd/gns
dmbnchmf qdoqdrdmshmf sgd naidbs/rodbhıb bnmbdos hmrsXmshX/
shnm —d0f0 qdc(0 Vd Zrrtld Zbbdrr sn ∆ Zmc hsr bnmchshnmZk
hmudqrd ∆�0 1 R∆ × R → R : h0d0 Z uhrtZk fdmdqZshud lncdk0

�rrtloshnm 1. Kds �R∆ 1: T∆Φp0(� ∆Φp1(|p0. p1 ∈ R{0
Vd Zrrtld vd onrrdrr Z sqZmrenqlZshnm etmbshnm: h0d0 hlZfd
dchsnq: a 1 R∆ ×�R∆ → R∆ bZoZakd ne lnchexhmf uhrtZk
bnmbdos qdoqdrdmsZshnmr0 Sgdrd bgZmfdr lZx hmbktcd dchshmf
dwhrshmf bnmbdosr —stqmhmf Z qdc naidbs nqXmfd(: qdlnuhmf
naidbsr dmshqdkx —ax rdsshmf sgdhq uZktd sn y)(: nq roZvmhmf
mdv naidbsr —ax rdsshmf sgdhq uZktd sn ̸: y)(0 Vd Zrrtld
vd jmnv sgd roZbd ne dchsr �τ0 Vd bZm lnchex uhrtZk
bnmbdosr hm rsZsd p Zmc fdmdqZsd rsZsd p− Zr enkknvr. p− :
∆�0ΦaΦ∆Φp(.�τ(. p( vgdqd �τ ∈ �R∆0
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Sgdrd Zrrtloshnmr Zqd qdZrnmZakd ctd sn fl( hmbqdZrhmfkx
ghfgdq/ıcdkhsx qnanshb rhltkZsnqr enq bnllnm Zssqhatsdr
entmc hm naidbs/bdmsqhb sZrjr —rtbg Zr naidbs rgZod Zmc bnknq(
—LhssZk ds Zk0: 1912, Kh ds Zk0: 1911( Zmc 1( oqnlhrhmf Zc/
uZmbdldmsr hm sdws/bnmchshnmdc hlZfd dchshmf —FZk ds Zk0:
1911, JZvZq ds Zk0: 1911(0 Ansg ZooqnZbgdr gnkc oqnlhrd
enq bqdZshmf Zmc lnchexhmf qdZkhrshb rbdmdr Zmc Zkrn qdpthqd
Zm ZarsqZbsdc rsZsd roZbd fqntmcdc hm Z rhltkZsnq0

Vd mnv cdlnmrsqZsd gnv vd trd ∆.∆�0 Zmc a sn bqd/
Zsd bntmsdqeZbstZk cdlnmrsqZshnmr enq ptdqxhmf SH bnmbdosr
eqnl sgd trdq Zmc odqenql deıbhdms onkhbx ZcZosZshnm0

ChWfmnrhr. FdmdpWsd bntmsdpeWbstWkr
Vd ıqrs rZlokd Zm hmhshZk sdrs rsZsd eqnl Z chrsqhatshnm nudq
hmhshZk sdrs rsZsdr p−) ∼ AΦRrc) (: Zmc cdoknx onkhbx ϵ� sn
bnkkdbs sqZidbsnqx π − : Φp−). T

−
). χ χ χ . p

−
, . T−, ( —�kfnqhsgl fl

khmd 2(0 Rhmbd vd cn mns jmnv sgd sqtd trdq/cdrhqdc M−:
vd ltrs ptdqx sgd gtlZm sn cdsdqlhmd vgdsgdq sgd onk/
hbx qdrtksdc hm rtbbdrr nq eZhktqd —�kfnqhsgl fl khmd 3(0 He
sgd kZssdq: vd qdptdrs nmd cdlnmrsqZshnm eqnl sgd gtlZm
πf : Φp−). T

f
) . χ χ χ . p

f
, . Tf, ( —�kfnqhsgl fl khmd 4(0 Vd Zo/

okx ntq ZarsqZbs rsZsd dchsnq a sn qdokZbd dZbg bnmbdos
τih ∈ ∆Φp−)( —d0f0 bnknq Zmc rgZod( vhsg ZksdqmZshud hmrsZmsh/
Zshnmr —d0f0 qdc: nqXmfd: cndr mns dwhrs dsb0( Zmc qdoqdrdms
sgd bgZmfdr lZcd sn Z rsZsd Zr �τ0 Sgdrd dchsr qdoqdrdms
Z rdZqbg nudq sgd uhrtZk bnmbdos roZbd sgZs bZm onrrhakx
hmunjd bnmsqZrshud adgZuhntq eqnl sgd onkhbx qdrtkshmf hm
Z rtbbdrretk sqZidbsnqx0 Vd cn mns Zrrtld Zbbdrr sn sgd
cheedqdms bnmbdos hmrsZmshZshnmr trdc enq sqZhmhmf sgd onkhbx:
h0d0 vd sqdZs sgd onkhbx Zr Z akZbj/anw0

Sgd bntmsdqeZbstZk rsZsd hr sgdm nasZhmdc eqnl sgd dchsdc
uhrtZk bnmbdos qdoqdrdmsZshnm uhZ ∆�00 �ksnfdsgdq.
p=e) : ∆�0ΦaΦ∆Φp−)(.�τ(. p−)(0 Cdoknxhmf ϵ� nm sgd
bntmsdqeZbstZk hmhshZk rsZsd qdrtksr hm sqZidbsnqx πTc :
Φp=e) . T=e) . χ χ χ . p=e, . T=e, ( —�kfnqhsgl fl khmd 6(0 Hmrohqdc ax sgd
lhmhltl dchs bntmsdqeXbstXk oqnakdl —FnxZk ds Zk0: 19fl8(:
vgdqd bntmsdqeZbstZkr enq hlZfd bkZrrhıbZshnm Zqd oqnctbdc
ax rdZqbghmf sgqntfg sgd edZstqd roZbd enq sgd lhmhlZk lnc/
hıbZshnm qdpthqdc sn bgZmfd sgd lncdk=r bkZrrhıbZshnm ntsots:
vd enqltkZsd Z oZqZkkdk enq rdptdmshZk cdbhrhnm/lZjhmf ax
rdkdbshmf sgd lhmhlZk bnmbdos bgZmfd sgZs qdrtksr hm Zbshnmr
bknrd sn sgd gtlZm cdlnmrsqZshnm.

]naigm
�θ

�

hφi

�∆Φn�
�(

i
� ′2∆Φn0c� (

i
�

rχsχ ∀s ∈ =S [ 1 |T=es � Tfs | , �

—fl(

Sghr bZm ad hmsthshudkx sgntfgs ne Zr lhmhlhyhmf sgd mtladq
ne ”dchsr; odqenqldc ax rsZsd dchsnq a rtbg sgZs sgd onkhbx
oqnctbdr Zbshnmr rhlhkZq sn sgd cdlnmrsqZsdc Zbshnmr0 Vd
bgnnrd >0 chrsZmbd Zr Z mZstqZk Zmc fdmdqZk chrsZmbd lds/
qhb: Zksgntfg ZksdqmZsd ldsqhbr bZm ad trdc: hmbktchmf sgnrd
sgZs bnlotsd chrsZmbdr adsvddm etkk sqZidbsnqhdr —Adqmcs )

�kfnphsgl fi . EZrs ZcZosZshnm vhsg bntmsdqeZbstZkr
fl. Fhudm. onkhbx �� : sdrs rsZsd m�

fi: rsZsd dchsnq a : gtlZm trdq
1. ? ? ChZfmnrhr
2. Qnkknts �� nm m�

fi enq trdq
3. vghkd trdq hmchbZsdc eZhktqd cn
4. Bnkkdbs trdq cdln πg ) ∆m�

fi. D
T
fi . φφφ. m

T
θ . D

T
θ (

5. HmhshZkhyd>�hcnthc ) ∪πg{
6. FdmdqZsd bntmsdqeZbstZk πae ) ∆maefi . Daefi . φφφ. maeθ . D

ae
θ (

7. ? ? EddcaZbj
8. he πae Zbshnmr bknrd sn πg sgdm
fl9. Bnkkdbs trdq eddcaZbj nm�τ Zmc

vgdsgdq hs hr sXri/hqqdkduXms
flfl. he XDR sgdm
fl1. enp bnmbdos hmrsZmshZshnm ← :f[ ne�τ cn
fl2. BqdZsd Ztfldmsdc cdln π0tf ) ∆ ]mfi. DTfi . φφφ ]mθ . DTθ (
fl3. TocZsd>�hcnthc � >�hcnthc ∈ ∪π0tf{
fl4. dmc enp
fl5. dmc he
fl6. dmc he
fl7. ? ? �cZosZshnm
fl8. Ehmdstmd �� trhmf>�hcnthc

19. dmc vghkd

Bkheenqc: fl883(0 �ksgntfg vd bnmctbs dwgZtrshud rdZqbg hm
sghr vnqj: ZksdqmZsd enqltkZshnmr bntkc odqenql bnmshmtntr
qdkZwZshnmr sgZs Zkknv sgd naidbshud sn ad chqdbskx noshlhy/
Zakd uhZ fqZchdms cdrbdms cdodmchmf nm sgd Zrrtldc sqZhmhmf
chrsqhatshnm —FnxZk ds Zk0: 19fl8(0

EddcaWbi. Ptdpx SH bnmbdosr Wmc Wtfldms cWsW
Vhsg sgdrd bntmsdqeZbstZkr: vd mnv gZud Z gtlZm/
hmsdqoqdsZakd lZmmdq ne bnlltmhbZshmf uhrtZk bnmbdosr sgZs
dmZakdr trdq/fthcdc cZsZ ZtfldmsZshnm ne SH bnmbdosr nm
sgdhq cdrhqdc qdvZqcD−0 Vghkd ntq fdmdqZsdc bntmsdqeZbstZk
bnmsZhmr hmenqlZshnm qdfZqchmf sgd onkhbx=r gxonsgdrhr ne
vgZs rghesdc bnmbdosr �τ Zqd: vd cn mns jmnv he sgdrd bnm/
bdosr Zqd SH sn sgd trdq cdrhqdc qdvZqc D−0 Sgdqdenqd: vd
ptdqx enq trdq eddcaZbj qdfZqchmf vgdsgdq sgd hcdmshıdc�τ
hr SH nq sZrj/qdkduZms —SQ(: h0d0 Zeedbsr sgd cdrhqdc adgZuhntq:
nm qdvZqcD−0 Enq dwZlokd: he sgd trdq gZc hcdmshıdc ltf
sdwstqd Zr sgd rghesdc uhrtZk bnmbdos bZtrhmf eZhktqd: vd sgdm
Zrj vgdsgdq sghr bnmbdos hr sZrj/qdkduZms nq /hqqdkduZms0

�cWosWshnm. Ehmdstmd onkhbx
KZrskx: trhmf sgd oqduhntrkx bnkkdbsdc gtlZm cdlnmrsqZ/
shnm: vd odqenql deıbhdms cZsZ ZtfldmsZshnm ne rsZsd rd/
ptdmbdr uhZ lnchexhmf Zkk hmrsZmshZshnmr ne sgd hcdmshıdc
SH bnmbdos—r( vhsg rsZsd dchsnq a 0 Vd sgdm trd sgdrd Ztf/
ldmsdc cdlnmrsqZshnmr enq ımdstmhmf ntq onkhbx uhZ rtodq/
uhrdc kdZqmhmf0 Sgd etkk dwodqhldmsZk eqZldvnqj hr adknv0

30 DwodphldmsWk cnlWhmr Wmc sWri fdmdpWshnm
Vd duZktZsd ntq etkk dwodqhldmsZk ohodkhmd nm sgqdd dmuh/
qnmldmsr bnmrhrshmf ne ansg chrbqdsd Zmc bnmshmtntr bnmsqnk
sZrjr. 1C MWuhfWshnm: Lhmhfphc: Zmc UHL�0 Ehftqd 3
cdsZhkr rsZsd/dchsZakd uhrtZk bnmbdos hmrsZmshZshnmr τhi 0 Enq
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�geriF 38 Dmuhqnmldmsr Zmc sgdhq onrrhakd bnmbdos hmrsZmshZshnmr0
Mnsd: UHL� bnmsZhmr lnqd hmrsZmshZshnmr sgZm cdohbsdc —sgdqd Zqd
18 onrrhakd rgZodr Zmc 7fl onrrhakd bnknqr hm snsZk(0

hlokdldmsZshnm cdsZhkr: okdZrd rdd �oodmchw �0fl0

1C MWuhfWshnm0 Sn ghfgkhfgs Zm hkktrsqZshud dwZlokd —Ehftqd
4(: vd bqdZsd Z rhlokd uhrtZk mZuhfZshnm dmuhqnmldms vgdqd
Zm Zfdms hr sZrjdc vhsg mZuhfZshmf sn Z fnZk naidbs ne nmd
bnknq vghkd onsdmshZkkx eZbdc vhsg Z chrsqZbsnq ne Z cheedqdms
bnknq0 Rtbbdrr hr cdımdc Zr adhmf vhsghm qZchtr � ne sgd ımZk
fnZk Zesdq 19 shldrsdor0

SqXhmhmf sXri0 Vd fdmdqZsd Z sZrj: cdımdc Zr ”fn sn sgd
,enMj<;: vhsg Zm Zfdms: Z qZmcnlkx rZlokdc fnZk bnknq:
Zmc mn chrsqZbsnq0 Vd okZbd sgd fnZk hm sgd anssnl qhfgs
bnqmdq ne sgd fqhc Zmc sgd Zfdms —ZkvZxr vghsd( hm sgd sno
kdes bnqmdq0 Sgd sqZhm qdvZqcD hr sgd Zfdms=r chrsZmbd eqnl
sgd fnZk0 Vd sgdm bqdZsd fl9 cdlnmrsqZshnmr ne kdmfsg 19 ax
sZjhmf bnmshmtntr Zbshnmr eqnl sgd Zfdms=r rsZqshmf knbZshnm
sn sgd fnZk naidbs0 Vd trd sgdrd sn sqZhm onkhbx ϵ� uhZ
rtodquhrdc kdZqmhmf0 Qdedq sn Ehftqd 4 enq Zm dwZlokd0

Sdrs sXrir0 Vd rZlokd Z sdrs sZrj enq dZbg ne sgd 4 onsdmshZk
chrsqhatshnm rghesr. rghesdc naidbs bnmbdos —SH Zmc SQ(: mdv
chrsqZbsnq —SH Zmc SQ(: Zmc nsgdq —ZkvZxr SQ(0 Enq sgd ıqrs
Zmc rdbnmc rghes sxod —lnchıdc naidbs bnmbdos(: vd rZlokd
Zm ZksdqmZshud fnZk —bnknq(0 Vd sgdm Zrrhfm Z trdq/hmsdmcdc
qdvZqcD− ne ghfg Zmc knv bnmbdos rodbhıbhsx —h0d0 vgdm sgd
naidbs hr cdrbqhadc ax lnqd nq kdrr Zssqhatsdr vghbg lZjdr
naidbs hcdmshıbZshnm lnqd rodbhıb( enq SH ur0 SQ sZrjr —d0f0
Z SH qdvZqc vntkc ad ”fn sn Xmx fnZk; vgdqdZr Z SQ qdvZqc
vntkc ad ”fn sn sgd xdkknv fnZk0; Enq sgd sghqc Zmc entqsg
rghes sxodr —mdv chrsqZbsnq(: vd ıqrs fdmdqZsd sgd fnZk Zmc Z
chrsqZbsnq hm Z rhlhkZq lZmmdq: sgdm qZmcnlkx Zrrhfm vgdsgdq

sgd chrsqZbsnq hr SH —mns hm sgd vZx( nq SQ —hm sgd vZx(0 Enq
chrsqZbsnqr: vd rhlhkZqkx cdımd sgdhq bnqqdronmchmf fnZkr
—d0f0 Z SH chrsqZbsnq vntkc ad ”fn sn sgd fnZk: hfmnqd sgd
chrsqZbsnq; vgdqdZr Z SQ chrsqZbsnq vntkc ad ”fn sn sgd fnZk:
hfmnqd sgd qdc chrsqZbsnq0; Enq sgd kZrs rghes sxod —nsgdq(:
vd fdmdqZsd sgd rZld fnZk hmrsdZc hm sgd anssnl kdes bnqmdq0
Vd cn mns dwokhbhskx cdımd Z sdrs qdvZqc D− enq sgd trdq–
hmrsdZc: vd Zkknv sgd trdq sn hlokhbhskx rdkdbs sghr Zr sgd
ZksdqmZshud noshnm fhudm mn uZkhc bntmsdqeZbstZk hr fdmdqZsdc0

Lhmhfphc0 Vd cdrhfm Z sZrj: ZfZhm cdımdc Zr ”fn sn sgd
,enMj<;: vhsg Z ltksh/qnnl bnlonrhshnmZk rsqtbstqd sn
dwoknqd gnv ntq ZooqnZbg rbZkdr vhsg bnlonrhshnmZkhsx Zmc
knmf/gnqhynm fnZkr0 Vd ZcZos sgd CnnqJdx dmuhqnmldms
eqnl Lhmhfqhc —BgduZkhdq/Anhrudqs ds Zk0: 19fl7( Zmc bqdZsd
Zm dmuhqnmldms bnlonrdc ne sgqdd rta/sZrjr —ohbj to Z jdx:
trd sgd jdx sn tmknbj Z cnnq: sgdm mZuhfZsd sgqntfg sgd cnnq
sn Z fnZk(0 Rtbbdrr hr cdımdc ax qdZbghmf sgd fnZk vhsghm 24
shldrsdor0 Qdedq sn Ehftqd 7 enq dwZlokdr ne rZlokdc sZrjr0

SqXhmhmf sXri0 Vd fdmdqZsd Z sZrj vhsg qZmcnlkx rZlokdc
jdx: cnnq: Zmc fnZk bnknqr okZbdc Zs ıwdc knbZshnmr nm sgd
fqhc vhsg mn chrsqZbsnq0 Sgd qdvZqcD hr sgd Zfdms=r chrsZmbd
eqnl sgd fnZk0 Vd bqdZsd fl9 cdlnmrsqZshnmr ne kdmfsg 24 ax
sZjhmf Zbshnmr eqnl sgd Zfdms=r rsZqshmf knbZshnm sn sgd fnZk0

Sdrs sXrir0 Ntq 4 onsdmshZk chrsqhatshnm rghesr Zqd fdmdqZsdc
hm Z rhlhkZq lZmmdq sn Zanud0 Enq sgd ıqrs Zmc rdbnmc rghes
sxod —bgZmfdc naidbs(: vd ıqrs rZlokd Zm naidbs —jdx: cnnq:
fnZk(: sgdm qZmcnlkx uZqx hsr bnmbdos hmrsZmshZshnm —bnknq(0
Sghr hr qdfidbsdc hm qdvZqcD− enq SQ rghesr —d0f0 ”fn sn sgd
fnZk trhmf sgd aktd jdx; nq ”fn sn sgd fqddm; fnZk(0 Enq sgd
sghqc Zmc entqsg rghes sxodr —mdv chrsqZbsnq(: vd oqdrdqud
sgd rZld jdx: cnnq: Zmc fnZk uhrtZk bnmbdosr eqnl sgd sqZhm
sZrj: ats ZcchshnmZkkx Zcc Z chrsqZbsnq ne Z qZmcnl bnknq —Zmc
Zrrhfm hs Zr SH nq SQ(0 Enq sgd kZrs rghes sxod: vd rZlokd Zm
naidbs Zmc uZqx hsr knbZshnm0

UHL�0Vd cdrhfm Z uhrtZk lZmhotkZshnm sZrj trhmf UHL�
—IhZmf ds Zk0: 1911(: cdımdc Zr ”ots sgd ,naidbs< nm sgd
,enMj<;0 Hm sghr cnlZhm: vd vhrg sn dwoknqd gnv lnqd
qdZkhrshb dmuhqnmldmsr vhsg Z kZqfdq bnmbdos rds hloZbs sgd
ZbbtqZbx Zmc admdıs eqnl gtlZm eddcaZbj0 UHL� bnmrhrsr
ne lZmx naidbsr Zmc bnmbdos hmrsZmshZshnmr: Zmc hr sgdqdenqd
vdkk rthsdc enq sdrshmf sgd hloZbs ne Zm hmbqdZrdc bnmbdos
rds0 Vd enbtr nm Z uhrtZk lZmhotkZshnm sZrj vgdqd Z qnanshb
Zql hr sZrjdc vhsg ohbjhmf to Zm naidbs Zmc okZbhmf hs Zs Z
cdrhfmZsdc knbZshnm nm Z sZakdsno rtqeZbd0 Rtbbdrr hr cdımdc
Zr Z rtbbdrretk ohbj Zmc okZbdc naidbs vhsghm qZchtr � ne sgd
fnZk0

SqXhmhmf sXri0 Vd fdmdqZsd Z ohbj/Zmc/okZbd sZrj vgdqd Z
qnanshb Zql hr sZrjdc vhsg ohbjhmf to Zm naidbs Zmc okZbhmf
hs nm sgd fnZk —D. chrsZmbd ne sgd ohbjdc naidbs eqnl sgd
fnZk(0 Vd okZbd Z qZmcnlkx rZlokdc fnZk naidbs Zmc hsr bnq/
qdronmchmf bnmbdosr hm sgd anssnl qhfgs bnqmdq ne sgd sZakd:
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�geriF 48 DwZlokd sqZhm sZrj: onrrhakd sdrs sZrjr: Zmc sgdhq bnqqdronmchmf bntmsdqeZbstZkr enq dZbg chrsqhatshnm rghes nm 1C MZuhfZshnm0

sgdm cn sgd rZld enq Zm ZksdqmZsdkx rZlokdc lZmhotkZsdc
naidbs hm sgd sno kdes bnqmdq0 Sgdqd hr mn chrsqZbsnq0

Sdrs sXrir0 Vd fdmdqZsd 4 chrsqhatshnm rghesr rhlhkZq sn Zanud
—Ehftqd 7(0 Enq sgd ıqrs Zmc rdbnmc rghes sxod —bgZmfdc na/
idbs(: vd ıqrs qZmcnlkx rZlokd sgd naidbs —d0f0 lZmhotkZsdc
nq fnZk naidbs(: sgdm uZqx qZmcnlkx nmd ne sgd oqnodqshdr
—d0f0 rgZod nq bnknq hmrsZmshZshnm(0 SQ D−r vntkc qdfidbs
sghr rghes: d0f0 ”ots sgd naidbs nm sgd anvk; nq ”ots sgd fqddm
naidbs nm sgd fnZk0; Enq sgd sghqc Zmc entqsg rghesr —mdv
chrsqZbsnq(: vd lZhmsZhm sgd rZld naidbs bnmbdosr eqnl sqZhm:
ats ZcchshnmZkkx rZlokd Z chrsqZbsnq naidbs Zmc hsr bnmbdosr
—Zmc rZlokd Z bnqqdronmchmf SH nq SQ(0

GtlWm dwodphldmsr0 Sn dwoknqd vgdsgdq bntmsdqeZbstZkr
gdko qdZk gtlZm trdqr hcdmshex sZrj/hqqdkduZms rghesr: vd
bnmctbsdc Z adsvddm/rtaidbs hm/odqrnm gtlZm dwodqhldms
Zs sgd LZrrZbgtrdssr Hmrshstsd ne Sdbgmnknfx0 Vd qdbqthsdc
19 rtaidbsr —44’ lZkd: Zfd fl7/24(0 13’ ne oZqshbhoZmsr
Zssdrsdc sn gZuhmf Z sdbgmhbZk aZbjfqntmc: Zksgntfg nmkx
fl9’ gZud vnqjdc vhsg lZbghmd kdZqmhmf0 Vd nasZhmdc HQA
ZooqnuZk Zmc Zkk rtaidbs cZsZ vZr Zmnmxlhydc0

Ldsgnc0 Sgd trdq rstcx hr bnloqhrdc ne svn ogZrdr enq
dZbg cnlZhm. eZlhkhZqhyZshnm Zmc eddcaZbj0 Hm sgd eZlhk/
hZqhyZshnm ogZrd: vd hmsqnctbd sgd trdq sn sgd sZrj bnmsdws:
dmuhqnmldms: bnmbdos roZbd R∆ —naidbs bnmbdos hr cdımdc
hm kZmftZfd: bnmbdos hmrsZmshZshnm cdohbsdc uhrtZkkx Zjhm
sn Ehftqd 3(: Zmc Zm dwZlokd ne dZbg sxod ne chrsqhatshnm
rghes —p−) cdohbshmf naidbs bnmbdos: chrsqZbsnq: nq nsgdq rghes(0
Vd sgdm dwokZhm vgZs Z bntmsdqeZbstZk cdlnmrsqZshnm hr0 Hm
sgd eddcaZbj ogZrd: vd rZlokd sdrs sZrjr enq dZbg sxod ne
chrsqhatshnm rghes —nmd dZbg enq 1C MZuhfZshnm Zmc Lhmhfqhc:
1 dZbg enq UHL�: Zlntmshmf sn fl1 sZrjr odq trdq(0 Enq sgd
svn rghes sxodr sgZs bZm ad SH nq SQ —rghesdc bnmbdos nq chr/
sqZbsnq(: vd qZmcnlkx Zrrhfm gZke ne sgd sZrj rodbhıbZshnmr
sn ad nmd sxod Zmc gZke sn ad sgd nsgdq —hm aZsbgdr rn sgZs vd
sdrs Zm dpthuZkdms mtladq ne snsZk sZrjr(0 Sghr hr cnmd sn bqd/
Zsd bnloZqhrnmr adsvddm cheedqdms ”trdq/cdrhqdc qdvZqcr0;
Enq etkk dwZlokdr Zbqnrr Zkk cnlZhmr: rdd Ehftqd 70

AWrdkhmd bnmchshnm0 Enq dZbg sdrs sZrj: vd ıqrs rgnv sgd
trdq sgd eZhkdc adgZuhntq Zmc Zrj sgdl sn hcdmshex: ne sgd
cdımdc R∆: vghbg fl( bnmbdosr—r( Zmc 1( hmrsZmshZshnm—r(
sgdx adkhdud bZtrdc sgd eZhktqd0 Vd sgdm Zrj vgdsgdq sgdrd
bnmbdos—r( rgntkc lZssdq sn sgd rodbhıdc qdvZqc D−0 Vd
ghfgkhfgs sgZs R∆ lZx mns bnmsZhm Zkk sgd uhrtZk bnmbdosr
qdkduZms sn eZhktqd —h0d0 rnldsghmf nsgdq sgZm naidbs bnmbdos
nq chrsqZbsnq lZx ad sgd dqqnq: d0f0 knbZshnm(0 Vd Zkknv
qdronmrdr ne mnmd: nmd: nq ltkshokd uhrtZk bnmbdosr —vhsg
mnmd bnqqdronmchmf sn ”sgd bZtrd ne eZhktqd hr mns hm R∆;(0

DwodphldmsWk bnmchshnm0 Mdws: vd rgnv Z bntmsdqeZbstZk
cdlnmrsqZshnm fdmdqZsdc uhZ Zm nqZbkd cdlnmrsqZsnq oqnuhc/
hmf Z cdrhqdc cdlnmrsqZshnm0 Mnsd: hm Z qdZk vnqkc cdoknx/
ldms rbdmZqhn: sghr cdlnmrsqZshnm vntkc ad bnkkdbsdc eqnl
sgd trdq0 Vd sgdm qdodZs sgd rZld oqnbdrr Zr sgd aZrdkhmd0
�ksnfdsgdq: vd qdbdhudc 139 trdq qdronmrdr sn fl1 sZrjr0

40 DlohphbWk duWktWshnm0
Ntq ZooqnZbg Zhlr sn hloqnud sgd deıbhdmbx ne onkhbx ZcZo/
sZshnm ne sZrj/hqqdkduZms rghesdc bnmbdosr hm�τ vghkd lhm/
hlhyhmf trdq deenqs qdpthqdc sn fdmdqZsd cdlnmrsqZshnmr–
cndr sghr vnqi hm oqXbshbd vhsg qdXk gtlXmr:0

P8 -rWmhsx bgdbi(. BWm trdpr rdkdbs �τ epnl rbpWsbg“
Adenqd hmudrshfZshmf ntq lZhm gxonsgdrhr: vghbg hr vgdsgdq
bntmsdqeZbstZk dwokZmZshnmr bZm gdko trdqr hmedq sgd sqtd
rghesdc�τ: vd bnmctbsdc Z ohkns trdq rstcx hm UHL� —M@4(
sn cdsdqlhmd vgdsgdq oZqshbhoZmsr bntkc ZbbtqZsdkx rodbhex
sZrj/qdkduZms bnmbdosr vhsg mn lZbghmd fthcZmbd: h0d0 bZm
trdqr bnqqdbskx hcdmshex sgd bnqqdbs onkhbx eZhktqd lncd vhsg/
nts Z oqnuhcdc dwokZmZshnm“ Vd enkknvdc sgd rZld trdq
rstcx oqnsnbnk cdrbqhadc Zanud: ats Zrjdc enq qdronmrdr
vhsg mn bntmsdqeZbstZkr oqdrdmsdc0 � qdronmrd vZr bntmsdc
Zr bnqqdbs he sgd sqtd sZrj/qdkduZms bnmbdosr vdqd rdkdbsdc0

Qdrtksr0 Vd onnkdc qdronmrdr Zbqnrr 4 qZmcnlkx rZlokdc
sZrjr odq trdq: Zmc entmc sgZs mnmd ne sgd ıud qdronmcdmsr
vdqd Zakd sn bnqqdbskx hcdmshex sgd bnqqdbs qdkduZms rtards
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�geriF 58 Trdq ZbbtqZbx nm hcdmshexhmf sgd bnqqdbs rghesdc bnmbdos0 ”Mn BE; qdoqdrdmsr ntq aZrdkhmd bnmchshnm vgdqd sgd trdq nmkx gZc
adgZuhntq: vghkd ”BE; qdoqdrdmsr ntq dwodqhldmsZk fqnto vgdqd sgd trdq Zkrn gZc bntmsdqeZbstZk cdlnmrsqZshnmr0 Dqqnq aZqr cdmnsd ldZm
rsZmcZqc dqqnq0

Zanud qZmcnl bgZmbd0 Enq cdsZhkdc chrbtrrhnm qdfZqchmf
rodbhıb trdq eZhktqdr: rdd �010 Sghr bnmıqlr sgd hmsthshnm
eqnl qdkZsdc vnqj —Anat ds Zk0: 19fl7, HkxZr ds Zk0: 19fl8(
sgZs trdqr fdmdqZkkx rsqtffkd sn dwgXtrshudkx rodbhex Zkk sZrj/
qdkduZms bnmbdosr sgZs Zfdmsr Zkrn ımc qdkduZms ctd sn sgd
akXbi/anw Zmc rnldshldr ZqahsqZqx mZstqd ne onkhbx eZhktqdr0

Pfi. Cn bntmsdpeWbstWkr gdko sgd trdp adssdp hmedp �τ“
Mnv sgZs vd gZud odqenqldc Z rZmhsx bgdbj lnshuZshmf sgd
mddc enq Zm dwokZmZsnqx Zhcd hm sgd trdq/eddcaZbj ogZrd:
vd adfhm ntq ZmZkxrhr ne sgd admdıs ne hmsdqZbshud gtlZm
chZfmnrhr ne chrsqhatshnm rghes0 Vd ıqrs Zrj vgdsgdq ntq oqn/
onrdc dwokZhmZahkhsx ldsgnc ne fdmdqZshmf bntmsdqeZbstZk
cdlnmrsqZshnmr qdrtksr hm lnqd ZbbtqZsd gtlZm hmedqdmbd ne
�τ vgdm bnloZqdc sn Zfdms adgZuhntq Zknmd: h0d0 cn bntm/
sdqeZbstZkr gdko trdqr hcdmshex sgd sqtd rghesdc bnmbdos—r(“

Vd bnloZqd sgd ZbbtqZbx ne trdq/oqnuhcdc qdronmrdr sn sgd
sqtd rghesdc bnmbdos—r(�τ eqnl adgZuhntq Zknmd —ntq aZrd/
khmd bnmchshnm( ur0 vhsg bntmsdqeZbstZk cdlnmrsqZshnmr —ntq
dwodqhldmsZk bnmchshnm(0 Enq Z qdronmrd sn ad bntmsdc Zr
bnqqdbs enq Z bnmbdos rghes: sgd trdq ltrs gZud hcdmshıdc ansg
sgd bnqqdbs fl( naidbs Zmc 1( bnmbdos vhsghm sgdhq qdronmrd0
Enq hcdmshexhmf mdv chrsqZbsnqr: Z bnqqdbs qdronmrd ltrs hm/
bktcd Zkk uhrtZk bnmbdosr ne sgd chrsqZbsnq —d0f0 bnknq Zmc Zkrn
rgZod he oqdrdms(0 Enq ”nsgdq; rghesr vhsg mn bntmsdqeZbstZkr:
trdqr vgn qdronmcdc vhsg ”mnmd; vdqd bnqqdbs0

Qdrtksr0 �r ghfgkhfgsdc hm Ehftqd 5: trdqr vgn qdbdhudc
bntmsdqeZbstZkr vdqd rhfmhybWmskx lnpd WbbtpWsd Ws hcdm?
shexhmf sgd bnppdbs bnmbdos rghes bnloZqdc sn trdqr vhsg
adgZuhntq Zknmd —j , 099fl Zbqnrr Zkk cnlZhmr trhmf Z Bgh
RptZqdc sdrs vhsg fl cdfqdd ne eqddcnl tφ1Φ0(0(0 Tmrtqoqhr/
hmfkx: sghr deedbs hr sgd kZqfdrs nm UHL�: vghbg bnmsZhmr
ax eZq sgd kZqfdrs bnmbdos roZbd0 Sghr qdrtks bnmıqlr ntq
gxonsgdrhr sgZs vd bZm kdudqZfd trdq eddcaZbj enq lnqd Zbbt/
qZsd ZtfldmsZshnm hm lnqd bnlokdw cnlZhmr0 KZrskx: sgdrd
qdrtksr ghfgkhfgs sgd uZktd ne kdudqZfhmf bntmsdqeZbstZkr Zr
Zm hmsdqoqdsZahkhsx snnk enq rdptdmshZk cdbhrhnm/lZjhmf0

P1. Cndr ntp WoopnWbg pdrtks hm lnpd deybhdms ymdstm?
hmf“ Mnv sgZs vd gZud qdhmenqbdc sgd Zahkhsx ne bntmsdqeZb/

stZk cdlnmrsqZshnmr sn oqnuhcd lnqd ZbbtqZsd trdq hmedqdmbd
ne �τ: vd Zrj. bZm vd rtbbdrretkkx kdudqZfd ZcchshnmZk
eddcaZbj qdfZqchmf sXri/hqqdkduXms uhrtXk bnmbdosr sn lnqd
deıbhdmskx odqenql ZtfldmsZshnm Zmc ımdstmhmf“

Sn Zmrvdq sghr: vd stqm ntq dlohqhbZk ZmZkxrhr sn sgd svn
sxodr ne chrsqhatshnm rghes sgZs onrrdrr sZrj/hqqdkduZms uhrtZk
bnmbdosr. naidbs bnmbdos Zmc chrsqZbsnq rghesr vgdqd sgd cd/
rhqdc qdvZqc hr ”aqnZc; Zmc lZx bnmsZhm Zlahftntr Zrodbsr
sgZs rgntkc mns hloZbs Zbshnmr0 Enq dZbg sdrs sZrj: vd Zrrdrr
odqenqlZmbd ne sgd ımdstmdc onkhbx nm fl9 rZlokdc sZrjr
eqnlD−0 Vd lZjd sgd enkknvhmf bnloZqhrnmr.

Mn gtlWm eddcaWbi -MG?pWmcnl(. Vd Zssdlos qZmcnl
ZtfldmsZshnm ne Zkk onrrhakd bnmbdosr hm sgd cdlnmrsqZshnm0
Vghkd fdmdqZshmf Ztfldmsdc cdlnmrsqZshnmr hr kdrr bnrskx
qdkZshud sn bnkkdbshmf sgdl eqnl gtlZmr: ımdstmhmf nm Zkk
odqltsZshnmr —vhsgnts adhmf bnmıcdms sgZs hs vntkc qdrtks
hm sgd qhfgs rnktshnm( hr rshkk tmcdrhqZakd0

AWrdkhmd gtlWm -AWrdkhmd G(. Ntq aZrdkhmd gtlZm fqnto:
vgdqd rtaidbsr hcdmshıdc uhrtZk bnmbdosr eqnl sgd Zfdms=r
adgZuhntq Zknmd0 Vd Ztfldms sgd bnqqdbs bnmbdos Zs sgd
rZld qZsd ne bnqqdbs qdronmrdr enq dZbg cnlZhm: Zmc qZm/
cnlkx nsgdqvhrd0

BntmsdpeWbstWk gtlWm -BE G(. RhlhkZq sn Zanud: ats vhsg
qdronmrdr eqnl ntq dwodqhldmsZk fqnto0

Odpedbs eddcaWbi -NpWbkd(. Enq bnlokdshnm: vd Zkrn hm/
bktcd Z bnloZqhrnm sn sgd lZwhltl odqenqlZmbd fZhm onr/
rhakd he vd ZkvZxr Ztfldmsdc sgd bnqqdbs bnmbdos0

Qdrtksr0 �r rgnvm hm Ehftqd 6: lnqd ZbbtqZsd eddcaZbj
chqdbskx qdrtksr hmlnpd deybhdms onkhbx odpenplWmbd nmM−

Wesdp sWpfdsdc cWsW WtfldmsWshnm0 Sgdrd qdrtksr hkktrsqZsd
Zm dwbhshmf etstqd chqdbshnm enq hmsdqZbshud ldsgncr sgZs
ptdqx enq bnmbdos/kdudk gtlZm hmuZqhZmbdr nm sgd sdrs sZrj
enq lnqd deıbhdms kdZqmhmf0

P2. Cndr ntp WoopnWbg Wkhfm sn gtlWm cdrhpdc pdvWpcr“
Sgd oqduhntr dwodqhldmsr bnmrhcdqdc ptdrshnmr qdkZsdc sn Z
trdq=r Zahkhsx sn hmedq �τ Zmc sgdhq adgZuhntq/hmuZqhZmbd–
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�geriF 68 Ehmdstmhmf qdrtksr nm sZrj/hqqdkduZms rghesr Zbqnrr Zkk cnlZhmr0

oqnodqshdr sgZs hmenql ne chrsqhatshnm rghesr bZtrdc ax sgd
rsXsd0 Gnvdudq: vd mnv duZktZsd vgdsgdq ntq ZooqnZbg
Zkrn Zkknvr trdqr sn hcdmshex qdvXqc rghesr h0d0 bZm trdqr
ZooqnoqhZsdkx hcdmshex sZrj/hqqdkduZms bnmbdosr enq cheedqdms
M−r“

Qdrtksr0 Sgd Zmrvdq sn sghr ptdrshnm khdr hm ntq qZmcnl
Zrrhfmldms ne SH Zmc SQ qdvZqcr sn cheedqdms naidbs Zmc
chrsqZbsnq rghes sZrjr0 Enq SQ Zrrhfmdc sZrjr —d0f0 fn sn sgd
aktd naidbs(: gtlZm rtaidbsr bnqqdbskx hcdmshıdc sgZs sgd
oqnonrdc bntmsdqeZbstZk —d0f0 qdc naidbs( vZr mns uXkhc enq
sgdhq cdrhqdc qdvXqc 68’ ne sgd shld Zbqnrr Zkk cnlZhmr0 Hm
Z oZhqvhrd bnloZqhrnm adsvddm qdronmrdr sn sgnrd SQ sZrjr
Zmc sgdhq bnqqdronmchmf SH sZrjr: vd ımc Z rhfmhıbZms che/
edqdmbd hm qdronmcdms Zmrvdqr —j , 099fl Zbqnrr Zkk cnlZhmr
trhmf Z Vhkbnwnm rhfmdc/qZmj sdrs(0 Sghr onhmsr sn duhcdmbd
sgZs trdqr cn mns hmchrbphlhmWsdkx uhdv Wkk bnmbdosr rhlh?
kWpkx ats qZsgdq fpntmc sgdl sn sgdhp rodbhyb M−0 Sghr hr
Zm dwbhshmf ımchmf: enq hs bnmıqlr sgZs gtlZmr onrrdrr oqde/
dqdmbdr sgZs lZx ad tmcdq/rodbhzdc ax sgd sZrj cdımhshnm
sgZs vd bZm ptdqx sn odqenql trdq/fthcdc ZcZosZshnm0

50 QdkWsdc Vnpi
GtlWm?hm?sgd?knno0 Dwhrshmf eqZldvnqjr sn hmsdqZbshudkx
ptdqx gtlZmr enq cZsZ —�adk ds Zk0: 19fl6, YgZmf ds Zk0: 19fl8(:
khjd S�LDQ —Jmnw ) Rsnmd: 1997( Zmc BN�BG —LZb/
FkZrgZm ds Zk0: 19fl6( trd gtlZm eddcaZbj sn sqZhm onkhbhdr:
ats Zqd qdrsqhbsdc sn ahmZqx nq rbZkZq kZadkdc qdvZqcr0 � che/
edqdms khmd ne vnqj rddjr sn kdZqm sZrjr trhmf gtlZm oqdedq/
dmbdr: nesdmshldr Zrjhmf sgdl sn bnloZqd nq qZmj sqZidbsnqx
rmhoodsr —BgqhrshZmn ds Zk0: 19fl6, Aqnvm ds Zk0: 1919(0 Xds

Zmnsgdq chqdbshnm enbtrdr nm gnv sn odqenql Zbshud kdZqmhmf
eqnl gtlZm sdZbgdqr: vgdqd sgd dlogZrhr hr nm fdmdqZshmf
Zbshnmr nq ptdqhdr sgZs Zqd lZwhlZkkx hmenqlZshud enq sgd
gtlZm sn kZadk —Anat ds Zk0: 1911, BgZn ds Zk0: 19fl9(0 Sgd
bgZkkdmfd vhsg sgdrd ZooqnZbgdr hr sgZs sgd eddcaZbj Zrjdc
ne sgd gtlZm hr nesdm nudqıs sn rodbhıb eZhktqdr nq cdrhqdc
cZsZ onhmsr: Zmc qZqdkx rbZkd vdkk qdkZshud sn gtlZm deenqs
—Anat ds Zk0: 1912(0 Ntq ZooqnZbg rbZkdr dwonmdmshZkkx vhsg
sgd mtladq ne uhrtZk Zrodbsr oqdrdms hm sgd rbdmd–fhudm Zm
Zahkhsx sn lnchex sgdl he hcdmshıdc0

BntmsdpeWbstWk dwokWmWshnmr0 Dmrtqhmf sgZs dmc/sn/dmc
Zfdmsr Zqd hmsdkkhfhakd sn uZqhntr bnmbdqmr dmbnloZrrhmf
dsghbZk: kdfZk: rZedsx: nq trZahkhsx uhdvonhmsr hr Z jdx enbtr
ne bntmsdqeZbstZk dwokZmZshnmr —FZqbzZ ) EdqmZ̈mcdy: 19fl4(0
Vghkd bnllnmkx entmc hm hlZfd bkZrrhıbZshnm —FnxZk ds Zk0:
19fl8, Udqldhqd ds Zk0: 1911(: bntmsdqeZbstZkr gZud addm
rbZmshkx dwoknqdc hm rdptdmshZk cdbhrhnm/lZjhmf0 Sgd mdZq/
drs mdhfganq sn ntq vnqj hr —Nkrnm ds Zk0: 19fl8(: vgn trd Z
F�M sn fdmdqZsd bntmsdqeZbstZk rsZsdr chqdbskx0 Gnvdudq:
sgd trd ne bntmsdqeZbstZkr sn rnkhbhs trdetk gtlZm eddcaZbj
enq ZcZosZshnm gZr addm tmcdq/dwoknqdc: Zmc sn sgd adrs ne
ntq tmcdqrsZmchmf: mdudq cnmd oqduhntrkx enq qnanshb sZrjr0

UhrtWk �tfldmsWshnm0 Qdbdms vnqjr bnmctbsdc hm oZqZkkdk
sn ntqr dwoknqd sgd edZrhahkhsx ne kdudqZfhmf uhrtZk Ztfldm/
sZshnm uhZ hlZfd dchshmf sn sqZhm lnqd fdmdqZkhyZakd onkhbhdr:
Zmc noshlhrshbZkkx rtffdrs sgZs ZtfldmsZshnm ne uhrtZk bnm/
bdosr Zknmd atxr pthsd Z kns hm qdZk/vnqkc qnanshbr rdsshmfr
—Bgdm ds Zk0: 1912, LZmch ds Zk0: 1911, Xt ds Zk0: 1912, Bgdm
ds Zk0: 191fl(0 Vghkd sgdrd vnqjr enbtr dwbktrhudkx nm sdbg/
mhbZk ldsgncr sn rbZkd to uhrtZk ZtfldmsZshnm —nesdm ax tr/
hmf hlZfd dchshmf sdbgmhptdr sn Ztfldms cdrhfmdq/rodbhıdc
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bnmbdosr(: sgdx cn mns Zccqdrr sgd tmcdqkxhmf ptdrshnm ne
hcdmshexhmf rodbhıb trdq/hmenqldc sZrj/hqqdkduZms bnmbdosr
sgZs vd cn hm ntq vnqj0 Vd bnmbtq vhsg sgd rtffdrshnmr
needqdc hm sgdrd vnqjr enq rbZkhmf adxnmc uhrtZk cZsZ: rtbg
Zr lhwhmf hm rhltkZshnm cZsZ enq bZostqhmf lnshnm: dwoknqhmf
ltksh/lncZk cZsZ fdmdqZshnm: dsb0: Zmc Zqd dwbhsdc Zants sgd
bnlokdldmsZqx mZstqd ne sgdrd svn khmdr ne vnqj0

60 Chrbtrrhnm
JhlhsWshnmr0 Ntq vnqj qdkhdr gdZuhkx nm �rrtloshnmr fl Zmc
1 ne Zbbdrr sn Zm ZarsqZbsdc rsZsd roZbd Zmc hlZfd dchsnq
a enq Z cdrhqdc rbdmd0 Sghr ZarsqZbshnm lZx ad cheıbtks sn
nasZhm hm lZmx rhstZshnmr hm sgd vhkc: vgdqd rbdmdr bntkc
ad hmımhsdkx bktssdqdc vhsg lZmx naidbsr0 Gnvdudq: sgd
dwbhshmf cdudknoldmsr dldqfhmf eqnl sgd ıdkc ne bnlotsdq
uhrhnm dmZakhmf eZrs: qdZkhrshb hlZfd dchshmf fqntmcdc hm
gtlZm/cdımdc ZarsqZbshnmr —LhssZk ds Zk0: 1912, FZk ds Zk0:
1911, JZvZq ds Zk0: 1911( hr Zm dmbntqZfhmf rhfm0 Lnqdnudq:
vghkd vd cdımd bnmbdos hmuZqhZmbd sn dmbnloZrr dhsgdq
nmd rodbhıb hmrsZmshZshnm —d0f0 aktd( nq Zkk hmrsZmshZshnmr–
trdqr lZx onrrdrr lnqd bnlokdw cdkhmdZshnmr —d0f0 aktd
Zmc fqddm: ats mns qdc(0 Etstqd vnqj bZm Zkrn dwoknqd gnv
cheedqdms uhrtZkhyZshnm hmsdqeZbdr gdkor trdqr fhud dudm lnqd
cdsZhkdc eddcaZbj qdfZqchmf sgdhq oqdedqqdc Zrodbsr0

Lnqd hlonqsZmskx: ntq lhmhltl dchs bntmsdqeZbstZk rnkt/
shnm hr rnkudc hm sghr vnqj uhZ oqhuhkdfdc Zbbdrr sn naidbs
nqcdqhmf: sgdm Z aqtsd enqbd rdZqbg nudq Zkk sgdhq hmrsZmshZ/
shnmr: vghbg lZx mns ad oqZbshbZk0 Etstqd vnqj bZm dwoknqd
gnv bnmshmtntr qdkZwZshnmr lZx ad Zookhdc sn sgd oqnakdl
rn sgZs Z ldsgnc khjd fqZchdms cdrbdms bZm ad dloknxdc sn
fdmdqZsd bntmsdqeZbstZkr0 Vd Zqd dwbhsdc enq sgd enkknvhmf
svn chqdbshnmr ne hmpthqx. —fl( kdudqZfhmf gtlZm gdtqhrshbr
Zmc —1( kdZqmhmf Z oqhnq nudq bntmsdqeZbstZkr0 Enq sgd ıqrs:
nmd onrrhahkhsx hr sn trd cnlZhm jmnvkdcfd sn cdrhfm gdtqhr/
shbr: d0f0 ıqrs hcdmshex vgdsgdq sgd oqdrdmbd ne Zm naidbs
hloZbsr adgZuhntq oqhnq sn odqenqlhmf Z rdZqbg nudq dZbg
onrrhakd uhrtZk hmrsZmshZshnm —Zm hcdZ sgZs vd hlokdldmsdc
hm ntq vnqj(0 Vd dmuhrhnm sgZs nsgdq gdtqhrshbr bZm ad Zc/
chshnmZkkx dwoknqdc sn bnmrsqZhm sgd rdZqbg roZbd0 Enq sgd
rdbnmc: vd bntkc Zkrn kdZqm Z bntmsdqeZbstZk oqhnqr lncdk
sn ZtsnlZshbZkkx dwsqZbs sgdrd gdtqhrshbr trhmf cZsZ eqnl
rhlhkZq ZkqdZcx/rddm sZrjr0 Sghr bntkc ad cnmd ax kdZqmhmf
vghbg bnmbdosr bnqqdronmc sn cheedqdms sxodr ne oqdsqZhm/
hmf sZrjr: rgheshmf sgd atqcdm ne rsqtbstqhmf sgd rdZqbg roZbd
eqnl cdoknxldms shld sn sqZhmhmf-Z qdZrnmZakd oZsg enqvZqc
fhudm ntq fnZk ne eZrs ZcZosZshnm sn sgd dmc trdq0

70 �bimnvkdcfdldmsr
Vd sgZmj �aghrgdj FtosZ: �mtqZf �iZx: IZbna Gtg: Zmc sgd
ldladqr ne sgd HloqnaZakd �H KZa Zmc HmsdqZbshud Qnanshbr
Fqnto enq gdkoetk eddcaZbj Zmc chrbtrrhnmr0 Vd ZcchshnmZkkx

sgZmj XtmeZm IhZmf enq sdbgmhbZk gdko vhsg rdsshmf to Zmc
cdatffhmf UHL�0

Vd Zqd fqZsdetk sn LHS Rtodqbkntc Zmc sgd Khmbnkm KZanqZ/
snqx Rtodqbnlotshmf Bdmsdq enq oqnuhchmf GOB qdrntqbdr0
�mch Odmf hr rtoonqsdc ax sgd MRE FqZctZsd QdrdZqbg Edk/
knvrgho Zmc Nodm OghkZmsgqnox: Zmc �mcqddZ Anat ax sgd
�ookd �H?LK Edkknvrgho0 Sghr qdrdZqbg vZr Zkrn oZqskx
ronmrnqdc ax GxtmcZh Lnsnq BnqonqZshnm: sgd LHS/HAL
VZsrnm �H KZa: Zmc sgd MRE Hmrshstsd enq �qshıbhZk Hmsdkkh/
fdmbd Zmc EtmcZldmsZk HmsdqZbshnmr —H�HEH(0

Qdedpdmbdr
�adk: C0: RZkuZshdq: I0: Rstgkl%tkkdq: �0: Zmc DuZmr: N0
�fdms/Zfmnrshb gtlZm/hm/sgd/knno qdhmenqbdldms kdZqm/
hmf0 XqThu oqdoqhms XqThu.fi69fi093968: 19fl60

�fqZvZk: O0 Sgd sZrj rodbhıbZshnm oqnakdl0 Hm Anmedqdmbd
nm Pnans KdXqmhmf: oo0 fl634-fl64fl0 OLKQ: 19110

�lncdh: C0: NkZg: B0: RsdhmgZqcs: I0: BgqhrshZmn: O0: Rbgtk/
lZm: I0: Zmc LZmd̈: C0 Bnmbqdsd oqnakdlr hm Zh rZedsx0
XqThu oqdoqhms XqThu.fi595095454: 19fl50

AZqZm: H0: Jtoxm: N0: Zmc JqZubgdmjn: �0 RZed ZtfldmsZ/
shnm. KdZqmhmf sZrj/rodbhıb sqZmrenqlZshnmr eqnl cZsZ0
XqThu oqdoqhms XqThu.fi8960fi1785: 19fl80

Adqmcs: C0 I0 Zmc Bkheenqc: I0 Trhmf cxmZlhb shld vZqohmf sn
ımc oZssdqmr hm shld rdqhdr0 Hm JCC vnqirgno: unktld fl9:
oo0 248-2690 RdZsskd: V�: TR�.: fl8830

Anat: �0: AZibrx: �0: EhrZb: I0 E0: Zmc CqZfZm: �0 C0 KdZqm/
hmf tmcdq lhrrodbhıdc naidbshud roZbdr0 Hm Anmedqdmbd
nm Pnans KdXqmhmf: oo0 685-7940 OLKQ: 19fl70

Anat: �0: OZwsnm: B0: XZmf: V0: RtmcZqZkhmfZl: A0: BgZn:
X0/V0: BZjlZj: L0: Zmc Enw: C0 KdZqmhmf odqbdostZk
bnmbdosr ax annsrsqZoohmf eqnl gtlZm ptdqhdr0 HDDD
Pnanshbr Xmc �tsnlXshnm Kdssdqr: 6—3(.flfl159-flfl156:
19110

Anat: �0: Odmf: �0: �fqZvZk: O0: RgZg: I0: Zmc CqZfZm: �0 C0
�khfmhmf qnans Zmc gtlZm qdoqdrdmsZshnmr0 XqThu oqdoqhms
XqThu.129109fi817: 19120

Aqnvm: C0 R0: Fnn: V0: Zmc Mhdjtl: R0 Adssdq/sgZm/
cdlnmrsqZsnq hlhsZshnm kdZqmhmf uhZ ZtsnlZshbZkkx/qZmjdc
cdlnmrsqZshnmr0 Hm Anmedqdmbd nm qnans kdXqmhmf: oo0
229-2480 OLKQ: 19190

BgZn: B0: BZjlZj: L0: Zmc SgnlZy: �0 K0 SqZmroZqdms
Zbshud kdZqmhmf enq qnansr0 Hm 19fi9 4sg �AL?HDDD Hmsdq/
mXshnmXk Anmedqdmbd nm EtlXm/Pnans HmsdqXbshnm -EPH(:
oo0 2fl6-2130 HDDD: 19fl90
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Bgdm: W0: Gt: I0: Ihm: B0: Kh: K0: ZmcVZmf: K0 TmcdqrsZmchmf
cnlZhm qZmcnlhyZshnm enq rhl/sn/qdZk sqZmredq0 XqThu
oqdoqhms XqThu.1fifi9092128: 191fl0

Bgdm: Y0: JhZlh: R0: FtosZ: �0: Zmc JtlZq: U0 FdmZtf.
QdsZqfdshmf adgZuhnqr sn tmrddm rhstZshnmr uhZ fdmdqZshud
ZtfldmsZshnm0 XqThu oqdoqhms XqThu.129109556fi: 19120

BgduZkhdq/Anhrudqs: L0: Vhkkdlr: K0: Zmc OZk: R0 LhmhlZkhr/
shb fqhcvnqkc dmuhqnmldms enq fxlmZrhtl0 gssor.::
ehsgtaubnl:�MpMlM/�ntmcMshnm:GhmhFphc:
19fl70

BgqhrshZmn: O0 E0: Kdhjd: I0: Aqnvm: S0: LZqshb: L0: Kdff:
R0: Zmc �lncdh: C0 Cddo qdhmenqbdldms kdZqmhmf eqnl
gtlZm oqdedqdmbdr0 �cuXmbdr hm mdtqXk hmenqlXshnm oqn/
bdrrhmf rxrsdlr: 29: 19fl60

Cnrgh/Udkdy: E0 Zmc Jhl: A0 SnvZqcr Z qhfnqntr rbh/
dmbd ne hmsdqoqdsZakd lZbghmd kdZqmhmf0 XqThu oqdoqhms
XqThu.fi691097597: 19fl60

FZk: Q0: �kZkte: X0: �sylnm: X0: OZsZrgmhj: N0: AdqlZmn:
�0 G0: Bgdbghj: F0: Zmc Bngdm/Nq: C0 �m hlZfd hr vnqsg
nmd vnqc. OdqrnmZkhyhmf sdws/sn/hlZfd fdmdqZshnm trhmf
sdwstZk hmudqrhnm0 XqThu oqdoqhms XqThu.119709fi5fi7: 19110

FZqbzZ: I0 Zmc EdqmZ̈mcdy: E0 � bnloqdgdmrhud rtqudx nm rZed
qdhmenqbdldms kdZqmhmf0 IntqmXk ne LXbghmd KdXqmhmf
PdrdXqbg: fl5—fl(.fl326-fl379: 19fl40

FnxZk: X0: Vt: Y0: Dqmrs: I0: AZsqZ: C0: OZqhjg: C0: Zmc Kdd: R0
BntmsdqeZbstZk uhrtZk dwokZmZshnmr0 Hm HmsdqmXshnmXk Anm/
edqdmbd nm LXbghmd KdXqmhmf: oo0 1265-12730 OLKQ:
19fl80

HkxZr: �0: RZmstqjZq: R0: SrhoqZr: C0: Dmfrsqnl: K0: SqZm: A0:
Zmc LZcqx: �0 �cudqrZqhZk dwZlokdr Zqd mns atfr: sgdx
Zqd edZstqdr0 �cuXmbdr hm mdtqXk hmenqlXshnm oqnbdrrhmf
rxrsdlr: 21: 19fl80

IhZmf: X0: FtosZ: �0: YgZmf: Y0: VZmf: F0: Cnt: X0: Bgdm: X0:
Edh/Edh: K0: �mZmcjtlZq: �0: Ygt: X0: Zmc EZm: K0 UhlZ.
FdmdqZk qnans lZmhotkZshnm vhsg ltkshlncZk oqnlosr0
XqThu oqdoqhms XqThu. �qwhu/11fi9092983: 19110

JZvZq: A0: YZcZ: R0: KZmf: N0: Snu: N0: BgZmf: G0: Cdjdk:
S0: Lnrrdqh: H0: Zmc HqZmh: L0 HlZfhb. Sdws/aZrdc qdZk
hlZfd dchshmf vhsg cheetrhnm lncdkr0 XqThu oqdoqhms
XqThu.11fi9098165: 19110

Jmnw: V0 A0 Zmc Rsnmd: O0 SZldq. SqZhmhmf Zm Zfdms lZm/
tZkkx uhZ duZktZshud qdhmenqbdldms0 Hm 1997 6sg HDDD
hmsdqmXshnmXk bnmedqdmbd nm cdudknoldms Xmc kdXqmhmf:
oo0 181-1860 HDDD: 19970

Kh: B0: YgZmf: Q0: Vnmf: I0: Fnjldm: B0: RqhuZrsZuZ: R0:
LZqsz̈m/LZqsz̈m: Q0: VZmf: B0: Kduhmd: F0: KhmfdkaZbg: L0:

Rtm: I0: ds Zk0 AdgZuhnq/flj. � admbglZqj enq dlanchdc
Zh vhsg fl:999 dudqxcZx Zbshuhshdr Zmc qdZkhrshb rhltkZshnm0
Hm 5sg �mmtXk Anmedqdmbd nm Pnans KdXqmhmf: 19110

LZbFkZrgZm: I0: Gn: L0 J0: Kneshm: Q0: Odmf: A0: VZmf: F0:
Qnadqsr: C0 K0: SZxknq: L0 D0: Zmc KhsslZm: L0 K0 Hmsdq/
Zbshud kdZqmhmf eqnl onkhbx/cdodmcdms gtlZm eddcaZbj0
Hm HmsdqmXshnmXk Anmedqdmbd nm LXbghmd KdXqmhmf: oo0
1174-11830 OLKQ: 19fl60

LZmch: Y0: AgZqZcgvZi: G0: Lndmr: U0: Rnmf: R0: QZ/
idrvZqZm: �0: Zmc JtlZq: U0 BZbsh. � eqZldvnqj enq
rbZkZakd ltksh/sZrj ltksh/rbdmd uhrtZk hlhsZshnm kdZqmhmf0
XqThu oqdoqhms XqThu.11fi10946fifi: 19110

LhssZk: L0: Xt: B0: Xt: P0: Kht: I0: Qtchm: M0: Gndkkdq: C0:
XtZm: I0 K0: SdgqZmh: O0 O0: Rhmfg: Q0: Ftn: X0: ds Zk0 Nq/
ahs. � tmhıdc rhltkZshnm eqZldvnqj enq hmsdqZbshud qnans
kdZqmhmf dmuhqnmldmsr0 XqThu oqdoqhms XqThu.129fi093fi84:
19120

Nkrnm: L0 K0: MdZk: K0: Kh: E0: Zmc Vnmf: V0/J0 BntmsdqeZb/
stZk rsZsdr enq ZsZqh Zfdmsr uhZ fdmdqZshud cddo kdZqmhmf0
XqThu oqdoqhms XqThu.fi8980fi1858: 19fl80

RbgZZk: R0 Hr hlhsZshnm kdZqmhmf sgd qntsd sn gtlZmnhc
qnansr“ Sqdmcr hm bnfmhshud rbhdmbdr: 2—5(.122-131: fl8880

RghlncZhqZ: G0 Hloqnuhmf oqdchbshud hmedqdmbd tmcdq bnuZqh/
Zsd rghes ax vdhfgshmf sgd knf/khjdkhgnnc etmbshnm0 Intq/
mXk ne rsXshrshbXk okXmmhmf Xmc hmedqdmbd: 89—1(.116-133:
19990

Snahm: I0: Enmf: Q0: QZx: �0: Rbgmdhcdq: I0: YZqdlaZ: V0:
Zmc �aaddk: O0 CnlZhm qZmcnlhyZshnm enq sqZmredqqhmf
cddo mdtqZk mdsvnqjr eqnl rhltkZshnm sn sgd qdZk vnqkc0
Hm 19fi6 HDDD?PRI hmsdqmXshnmXk bnmedqdmbd nm hmsdkkhfdms
qnansr Xmc rxrsdlr -HPMR(: oo0 12-290 HDDD: 19fl60

Udqldhqd: S0: AqtfglZmr: C0: FndsgZkr: R0: cd NkhudhqZ: Q0
L0 A0: Zmc LZqsdmr: C0 DwokZhmZakd hlZfd bkZrrhıbZ/
shnm vhsg duhcdmbd bntmsdqeZbstZk0 OXssdqm �mXkxrhr Xmc
�ookhbXshnmr: 14—1(.2fl4-224: 19110

Xt: S0: WhZn: S0: Rsnmd: �0: Snlornm: I0: AqngZm: �0: VZmf:
R0: Rhmfg: I0: SZm: B0: OdqZksZ: I0: Hbgsdq: A0: ds Zk0 RbZkhmf
qnans kdZqmhmf vhsg rdlZmshbZkkx hlZfhmdc dwodqhdmbd0
XqThu oqdoqhms XqThu.12910fifi449: 19120

YgZmf: Q0: SnqZah: E0: FtZm: K0: AZkkZqc: C0 G0: Zmc Rsnmd:
O0 KdudqZfhmf gtlZm fthcZmbd enq cddo qdhmenqbdldms
kdZqmhmf sZrjr0 XqThu oqdoqhms XqThu.fi898098895: 19fl80

fl9
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�geriF 78 DwZlokd sqZhmhmf sZrjr Zmc rZlokdc chrsqhatshnm rghesr enq sdrs sZrjr enq Zkk cnlZhmr0

�0 �oodmchw
�0fi0 �cchshnmWk Dmuhpnmldms CdsWhkr

1C MWuhfWshnm0 RsZsdr Zqd etkkx/nardquZakd QFA hlZfdr ne chldmrhnm 25×25×20 Sgd Zbshnm roZbd hr bnmshmtntr Zmc
qdoqdrdmsr sgd Φt. x( chrsZmbd sgZs sgd Zfdms bZm lnud hm 1C roZbd0 Sgd dmuhqnmldms vZr bqdZsdc sn sdrs Z rhlokd uhrtZk
cnlZhm vghkd oqdrdquhmf Z bnmshmtntr Zbshnm roZbd0 Sgdqd Zqd svn onrrhakd naidbsr. fnZk Zmc chrsqZbsnq0 Sgdqd hr nmd uhrtZk
bnmbdos —bnknq( vhsg 3 hmrsZmshZshnmr —qdc: fqddm: aktd: xdkknv(0

Lhmhfphc0 Sgd rsZsd roZbd hr etkkx/nardquZakd Zmc bnmrhrsr ne QFA hlZfdr ne chldmrhnm 25×25×20 Sgd Zbshnm roZbd hr
chrbqdsd ne rhyd 5 Zmc Zkknvr enq bZqchmZk lnudldmsr: ohbjhmf to?cqnoohmf Z jdx: Zmc trhmf sgd jdx sn nodm Z cnnq0 Sgdqd Zqd
entq onrrhakd naidbsr. jdx: cnnq: fnZk: Zmc chrsqZbsnq0 Sgdqd hr nmd uhrtZk bnmbdos —bnknq( vhsg 3 hmrsZmshZshnmr —qdc: fqddm:
aktd: xdkknv( —nsgdq sgZm kZuZ: vghbg gZr nmkx nqZmfd Zmc ohmj(0

UHL�0 RsZsdr Zqd etkkx/nardquZakd hlZfdr ne chldmrhnm 79×79×2 Zmc qdoqdrdms Z QFA ıwdc/bZldqZ snocnvm uhdv ne sgd
rbdmd0 Sgd Zbshnm roZbd hr bnmshmtntr ne chldmrhnm 3 Zmc bnmrhrsr ne ghfg/kdudk ohbj/Zmc/okZbd Zbshnmr oZqZldsdqhydc ax sgd
onrd ne sgd dmc deedbsnq0 Sgdqd Zqd 3 onrrhakd naidbsr. sgd lZmhotkZsdc naidbs: fnZk naidbs: Zmc svn onrrhakd chrsqZbsnqr0
Sgdqd Zqd svn uhrtZk bnmbdosr —rgZod Zmc bnknq( Zmc 18 onrrhakd hmrsZmshZshnmr ne rgZod Zmc 7fl hmrsZmshZshnmr ne bnknq0

�010 Ohkns Trdp Rstcx CdsWhkr

Hm sgd trdq cdaqhde eqnl sgd ohkns trdq rstcx lnshuZshmf bntmsdqeZbstZkr: vd entmc svn lZhm trdq eZhktqd lncdr.

fi0 Nudp?rodbhybWshnm0 1 nts ne 4 trdqr rZhc sgdx hmbktcdc lnqd sZrj/qdkduZms bnmbdosr sgZm qdpthqdc adbZtrd sgdx vdqd mns
rtqd gnv sgdrd ZarsqZbs bnmbdosr vntkc ZbstZkkx hloZbs adgZuhntq0 Enq dwZlokd: he sgd sZrj vZr ”ohbj to sgd finvdq Zmc ots
hs nm sgd oZm; —fqntmc sqtsg bnmbdos rds adhmf sZqfds rgZod Zmc fnZk rgZod(: sgdrd trdqr ZcchshnmZkkx hmbktcdc mnm/qdkduZms
bnmbdosr khjd sZqfds bnknq Zmc fnZk bnknq0 Gdmbd: hm sgd Zardmbd ne dwokZmZshnmr fqntmchmf sgd ZarsqZbs bnmbdos roZbd sn
adgZuhntq hm sgd dmuhqnmldms: sgdrd trdqr edks sgdx bntkc mns cdımhshudkx sdkk vghbg bnmbdosr vdqd qdkduZms ur0 mns: sgdqdenqd

flfl
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noshmf sn hmbktcd dudqxsghmf0

10 Tmcdp?rodbhybWshnm Sgd nsgdq 2 trdqr tmcdq/rodbhıdc sZrj/qdkduZms bnmbdosr ax rsqtffkhmf sn hlZfhmd ZksdqmZshud etstqd
rbdmdr sgZs sgd qnans bntkc ad cdoknxdc hm0 Enq dwZlokd: he sgd sZrj vZr ”ohbj to sgd naidbs Zmc ots hs nm sgd aktd oZm;
—fqntmc sqtsg bnmbdos rds adhmf fnZk rgZod Zmc fnZk bnknq(: sgdrd trdqr nmkx rdkdbsdc fnZk bnknq Zr Z sZrj/qdkduZms bnmbdos
vhsgnts qdZkhyhmf sgZs sgd fnZk hsrdke bntkc sZjd nm lZmx cheedqdms enqlr0 Sghr hr ctd sn gtlZmr ZtsnlZshbZkkx sghmjhmf
ne bnmbdosr sgqntfg sgdhq nvm hmsdqoqdsZshnm —d0f0 sgd fnZk hr Z oZm qhfgs mnv Zmc rn hs ltrs ZkvZxr ad Z oZm( vhsgnts
bnmrhcdqhmf nsgdq ZksdqmZshud qdZkhshdr —d0f0 fnZkr bZm ad nsgdq naidbsr(0

BntmsdqeZbstZkr gdkodc dwokhbhskx ghfgkhfgs sgd Zwdr ne uZqhZshnm sgZs dwhrs hm Zm dmuhqnmldms: gdkohmf sgd trdq tmcdqrsZmc
sgZs sgdhq btqqdms hmsdqoqdsZshnm ne sgd bnmbdos hr cheedqdms sgZm Zkk hmrsZmshZshnmr sgZs bnmbdos bntkc ad hm sgd rbdmd0

fl1


