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Td qduhdv bnmbdosr) oqhmbhokdr) Wmc snnkr sgWs tmhew btqqdms Wo,
oqnWbgdr sn bWtrWk WmWkwrhr Wmc Wssdmc sn mdv bgWkkdmfdr oqdrdmsdc
awahf cWsW- Hm oWqshbtkWq) vd Wccqdrr sgd oqnakdl ne cWsWetrhnm–
ohdbhmf snfdsgdq ltkshokd cWsWrdsr bnkkdbsdc tmcdq gdsdqnfdmdntr
bnmchshnmr �h-d-) cheedqdms onotkWshnmr) qdfhldr) Wmc rWlokhmf ldsg,
ncr( sn nasWhm uWkhc Wmrvdqr sn ptdqhdr ne hmsdqdrs- S gd WuWhkWahkhswne
ltkshokd gdsdqnfdmdntr cWsWrdsr oqdrdmsr mdv noonqstmhshdr sn ahf
cWsWWmWkwrsr) adbWtrd sgd i mnvkdcfd sgWs bWm ad Wbpthqdc eqnl
bnlahmdc cWsWvntkc mns ad onrrhakd eqnl WmwhmchuhctWk rntqbd
Wknmd- Fnvdudq) sgd ahWrdr sgWs dldqfd hm gdsdqnfdmdntr dmuhqnm,
ldmsr qdpthqd mdv WmWkwshbWk snnkr- P nld ne sgdrd ahWrdr) hmbktchmf
bnmentmchmf) rWlokhmf rdkdbshnm) Wmc bqnrr,onotkWshnm ahWrdr) gWud
addm Wccqdrrdc hm hrnkWshnm) kWqfdkwhm qdrsqhbsdc oWqWldsqhb lncdkr-
Td gdqd oqdrdms WfdmdqWk) mnmoWqWldsqhb eqWldvnqi enq gWmckhmf
sgdrd ahWrdr Wmc) tkshlWsdkw) WsgdnqdshbWk rnktshnm sn sgd oqnakdl ne
cWsWetrhnm hm bWtrWk hmedqdmbd sWri r-

b_tr_k hmedqdmbd � bntmsdqe_bst_kr � dwsdqm_k u_khchsx � rdkdbshnm ah_r �
sq_mronqs_ahkhsx

S gd dwonmdmsh]k fqnvsg ne dkdbsqnmhb]kkx ]bbdrrhakd hmenql]shnm
g]r kdc rnld sn bnmidbstqd sg]s c]s] ]knmd b]m qdok]bd rta,

rs]mshud jmnvkdcfd hm oq]bshb]k cdbhrhnm l]jhmf ]mc rbhdmshehb
dwoknq]shnmr- Hm sghr o]odq* vd ]qftd sg]s sq]chshnm]k rbhdmshehb
ldsgncnknfhdr sg]s g]ud addm rtbbdrretk hm sgd m]stq]k ]mc ahn,
ldchb]k rbhdmbdr vntkc rshkk ad mdbdrr]qx enq ahf c]s] ]ookhb]shnmr*
]kadhs s]rjdc vhsg mdv bg]kkdmfdr9 sn fn adxnmc oqdchbshnmr ]mc*
trhmf hmenql]shnm eqnl ltkshokd rntqbdr* oqnuhcd trdqr vhsg qd],
rnmdc qdbnlldmc]shnmr enq ]bshnmr ]mc onkhbhdr- Sgd ed]rhahkhsx ne
lddshmf sgdrd bg]kkdmfdr hr cdlnmrsq]sdc gdqd trhmf rodbhehb c]s]
etrhnm s]rjr* enkknvhmf ] aqhde hmsqnctbshnm sn sgd rsqtbstq]k b]tr]k
lncdk #RBL( eq]ldvnqj #0 “2 (-

Gmspnctbshnm�BUtrUk Gmedpdmbd Umc Ahf CUsU
Sgd RBL eq]ldvnqj hmunjdc hm sghr o]odq bnmrshstsdr ] rxlahnrhr
adsvddm sgd bntmsdqe]bst]k #nq onsdmsh]k ntsbnld( eq]ldvnqj ne
Mdxl]m* Ptahm* ]mc Pnahmr vhsg sgd dbnmnldsqhb sq]chshnm ne
G]]udkln* L]qrbg]j* ]mc Gdbjl]m #0 (- Hm sghr rxlahnrhr* bntm,
sdqe]bst]kr ]qd uhdvdc ]r oqnodqshdr ne rsqtbstq]k dpt]shnmr ]mc
rdqud sn enql]kkx ]qshbtk]sd qdrd]qbg ptdrshnmr ne hmsdqdrs- Fq]oghb]k
lncdkr* nm sgd nsgdq g]mc* ]qd trdc sn dmbncd rbhdmshehb ]rrtlo,
shnmr hm ] pt]khs]shud #h-d-* mnmo]q]ldsqhb( ]mc sq]mro]qdms k]mft]fd
]r vdkk ]r sn cdqhud sgd knfhb]k q]lhehb]shnmr ne sgdrd ]rrtloshnmr* hm
o]qshbtk]q* sgdhq sdrs]akd hlokhb]shnmr ]mc gnv sgdx rg]od ad,
g]uhnq tmcdq hmsdqudmshnmr-
Nmd tmhptd ed]stqd ne sgd RBL eq]ldvnqj* drrdmsh]k hm ahf c]s]

]ookhb]shnmr* hr sgd ]ahkhsx sn dmbncd l]sgdl]shb]kkx sgd ldsgnc ax
vghbg c]s] ]qd ]bpthqdc* nesdm qdedqqdc sn fdmdqhb]kkx ]r sgd ’cd,
rhfm-‡ Sghr rdmrhahkhsx sn cdrhfm* vghbg vd b]m k]adk oqnudqah]kkx ]r
’mns ]kk c]s] ]qd bqd]sdc dpt]k*‡ hr hkktrsq]sdc rbgdl]shb]kkx sgqntfg
] rdqhdr ne rbdm]qhnr cdohbsdc hm Ehf- 0 - D]bg cdrhfm #rgnvm hm Ehf- 0 *
Anssnl( qdoqdrdmsr ] sqhokds rodbhexhmf sgd onotk]shnm* sgd qdfhld
#nardqu]shnm]k ur- dwodqhldms]k(* ]mc sgd r]lokhmf ldsgnc ax vghbg
d]bg c]s]rds hr fdmdq]sdc- Sghr enql]k dmbnchmf ]kknvr tr sn cd,
khmd]sd sgd hmedqdmbdr sg]s nmd b]m cq]v eqnl d]bg cdrhfm sn ]mrvdq
sgd ptdqx ne hmsdqdrs #Ehf- 0 * Sno(-
Bnmrhcdq sgd s]rj ne oqdchbshmf sgd chrsqhatshnm ne ntsbnldr X

]esdq hmsdqudmhmf nm ] u]qh]akd W* vqhssdm P+MÞX + xicnÞW + w{ {-

?rrtld sg]s sgd hmenql]shnm ]u]hk]akd sn tr bnldr eqnl ]m
nardqu]shnm]k rstcx* hm vghbg W* X* Y* ]mc V ]qd ld]rtqdc* ]mc
r]lokdr ]qd rdkdbsdc ]s q]mcnl- Vd ]rj enq bnmchshnmr tmcdq
vghbg sgd ptdqx P b]m ad hmedqqdc eqnl sgd hmenql]shnm
]u]hk]akd* vghbg s]jdr sgd enql MÞx* w* y*v{* vgdqd Y ]mc V ]qd
rdsr ne nardqudc bnu]qh]sdr- Sghr qdoqdrdmsr sgd rs]mc]qc s]rj ne
onkhbx du]kt]shnm* vgdqd bnmsqnkkhmf enq bnmentmchmf ah]r hr sgd
l]inq hrrtd #Ehf- 0 * s]rj 0 (-
Bnmrhcdq mnv Ehf- 0 * s]rj 1 * hm vghbg sgd fn]k hr ]f]hm sn drshl]sd

sgd deedbs ne sgd hmsdqudmshnm cnÞW + w{ ats sgd c]s] ]u]hk]akd sn sgd
hmudrshf]snq vdqd bnkkdbsdc hm ]m dwodqhldms]k rstcx hm vghbg u]qh,
]akd Y* lnqd ]bbdrrhakd sn l]mhotk]shnm sg]m W* hr q]mcnlhydc-
WHmrsqtldms]k u]qh]akdr #3 ( ]qd rodbh]k b]rdr ne sghr s]rj-[ Sgd fdm,
dq]k ptdrshnm hm sghr rbdm]qhn hr tmcdq vg]s bnmchshnmr b]m q]m,
cnlhy]shnm ne u]qh]akd Y ad trdc sn hmedq gnv sgd onotk]shnm
vntkc qd]bs sn hmsdqudmshnmr nudq W- Enql]kkx* ntq oqnakdl hr
sn hmedq MÞX + xicnÞW + w{ { eqnl MÞ x* w*vicnÞY+ y{ {- ? mnm,
o]q]ldsqhb rnktshnm sn sgdrd svn oqnakdlr hr oqdrdmsdc hm Mnkhbx
DuZktZshnm Zmc sgd Mqnakdl ne Bnmentmchmf-
Hm d]bg ne sgd svn oqduhntr s]rjr vd ]rrtldc sg]s ] odqedbs

q]mcnl r]lokd eqnl sgd tmcdqkxhmf onotk]shnm v]r cq]vm* vghbg
l]x mns ]kv]xr ad qd]khy]akd- S]rj 2 hm Ehf- 0 qdoqdrdmsr ] q]m,
cnlhydc bkhmhb]k sqh]k bnmctbsdc nm ] mnmqdoqdrdms]shud r]lokd ne
sgd onotk]shnm- Gdqd* sgd hmenql]shnm ]u]hk]akd s]jdr sgd rxms]bshb
enql MÞ x* y*vicnÞW + w{ * Q+ 0 {* ]mc onrrhakx MÞ x* w* y*viQ+ 0 {*
vgdqd Q hr ] r]lokd rdkdbshnm hmchb]snq* vhsg Q+ 0 hmchb]shmf
hmbktrhnm hm sgd r]lokd- Sgd bg]kkdmfd hr sn drshl]sd sgd deedbs ne
hmsdqdrs eqnl sghr hlodqedbs r]lokhmf bnmchshnm- Enql]kkx* vd ]rj
vgdm sgd s]qfds pt]mshsx MÞ xicnÞW + w{ { hr cdqhu]akd eqnl sgd
]u]hk]akd hmenql]shnm #h-d-* r]lokhmf,ah]rdc chrsqhatshnmr(- QZl,
okd Qdkdbshnm AhZr oqdrdmsr ] rnktshnm sn sghr oqnakdl-
Ehm]kkx* sgd oqduhntr dw]lokdr ]rrtldc sg]s sgd onotk]shnm

eqnl vghbg c]s] vdqd bnkkdbsdc hr sgd r]ld ]r sgd nmd enq
vghbg hmedqdmbd v]r hmsdmcdc- Sghr hr nesdm mns sgd b]rd #Ehf- 0 *
s]rj 3 (- Enq dw]lokd* ahnknfhb]k dwodqhldmsr nesdm trd ]mhl]kr
]r rtarshstsdr enq gtl]m rtaidbsr- Nq* hm ] kdrr nauhntr dw]l,
okd* c]s] l]x ad ]u]hk]akd eqnl ]m dwodqhldms]k rstcx sg]s
snnj ok]bd rdudq]k xd]qr ]fn* ]mc sgd btqqdms onotk]shnm g]r
bg]mfdc hm ] rds Q ne #onrrhakx tmld]rtqdc( ]ssqhatsdr- Ntq
s]rj sgdm hr sn hmedq sgd b]tr]k deedbs ]s sgd s]qfds onotk]shnm*
MÞ xicnÞW + w{ * Q+ r{ eqnl sgd hmenql]shnm ]u]hk]akd* vghbg mnv
s]jdr sgd enql MÞ x* y*vicnÞW + w{ { ]mc MÞ x* w* y*viQ+ r{- Sgd
rdbnmc dwoqdrrhnm qdoqdrdmsr hmenql]shnm nas]hm]akd eqnl
mnmdwodqhldms]k rstchdr nm sgd btqqdms onotk]shnm* vgdqd
Q+ r-
Sgd oqnakdlr qdoqdrdmsdc hm sgdrd ]qbgdsxo]k dw]lokdr ]qd

jmnvm ]r bnmentmchmf ah]r #Ehf- 0 * s]rjr 0 ]mc 1 (* r]lokd rdkdbshnm
ah]r #Ehf- 0 * s]rj 2 (* ]mc sq]mronqs]ahkhsx ah]r #Ehf- 0 * s]rj 3 (- Sgd

Sghr o_odq qdrtksr eqnl sgd @qsgtq L- R_bj kdq Bnkknpthtl ne sgd M_shnm_k @b_cdlx ne
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@tsgnq bnmsqhatshnmr9 D-A- _mc I-O- vqnsd sgd o_odq-

Sgd _tsgnqr cdbk_qd mn bnmekhbs ne hmsdqdrs-
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hmenql]shnm ]u]hk]akd hm d]bg ne sgdrd s]rjr hr bg]q]bsdqhydc ax ]
cheedqdms rxms]bshb enql* qdoqdrdmshmf ] cheedqdms cdrhfm* ]mc* m]s,
tq]kkx* d]bg ne sgdrd cdrhfmr rgntkc kd]c sn cheedqdms hmedqdmbdr-
Vg]s vd rg]kk rdd hm rtardptdms rdbshnmr ne sghr o]odq hr sg]s sgd
rsq]sdfx ne fnhmf eqnl cdrhfm sn ] ptdqx hr sgd r]ld ]bqnrr s]rjr: hs
enkknvr rhlokd qtkdr ne hmedqdmbd ]mc cdbhcdr* trhmf rxms]bshb l],
mhotk]shnmr* vgdsgdq sgd sxod ne c]s] ]u]hk]akd hr rteehbhdms enq sgd
s]rj ]mc* he rn* gnv-)
Dlonvdqdc ax sghr rsq]sdfx* sgd bdmsq]k fn]k ne sghr o]odq hr sn

dwokhb]sd sgd bnmchshnmr tmcdq vghbg b]tr]k deedbsr b]m ad drshl]sdc
mnmo]q]ldsqhb]kkx eqnl ltkshokd gdsdqnfdmdntr c]s]rdsr- Sgdrd
bnmchshnmr bnmrshstsd sgd enql]k a]rhr enq l]mx ahf c]s] hmedqdmbdr
adb]trd* hm oq]bshbd* c]s] ]qd mdudq bnkkdbsdc tmcdq hcd]khydc bnm,
chshnmr* qd]cx enq trd- Sgd qdrs ne sghr o]odq hr nqf]mhydc ]r enkknvr-
Vd rs]qs ax cdehmhmf RBLr ]mc rs]shmf sgd svn etmc]ldms]k k]vr ne
b]tr]k hmedqdmbd- Vd sgdm bnmrhcdq qdrodbshudkx sgd oqnakdl ne
onkhbx du]kt]shnm hm nardqu]shnm]k ]mc dwodqhldms]k rdsshmfr* r]l,
okhmf rdkdbshnm ah]r* ]mc c]s] etrhnm eqnl ltkshokd onotk]shnmr-

Sgd RsptbstpUk BUtrUk Lncdk
?s sgd bdmsdq ne sgd rsqtbstq]k sgdnqx ne b]tr]shnm khdr ] ’rsqtbstq]k
lncdk*‡ I* bnmrhrshmf ne svn rdsr ne u]qh]akdr* T ]mc U* ]mc ] rds E
ne etmbshnmr sg]s cdsdqlhmd nq rhltk]sd gnv u]ktdr ]qd ]rrhfmdc sn
d]bg u]qh]akd Uh −U - Sgtr* enq dw]lokd* sgd dpt]shnm

uh + ehÞu* t{

cdrbqhadr ] ogxrhb]k oqnbdrr ax vghbg u]qh]akd Uh hr ]rrhfmdc sgd u]ktd
uh + ehÞu* t{hm qdronmrd sn sgd btqqdms u]ktdr* u ]mc t* ne sgd u]qh]akdr
hm U ]mc T- Enql]kkx* sgd sqhokds gT*U *Ehcdehmdr ] RBL* ]mc sgd
ch]fq]l sg]s b]ostqdr sgd qdk]shnmrghor ]lnmf sgd u]qh]akdr hr b]kkdc
sgd b]tr]k fq]og F #ne I(-– Sgd u]qh]akdr hm T ]qd bnmrhcdqdc
’dwnfdmntr*‡ m]ldkx* a]bjfqntmc bnmchshnmr enq vghbg mn dwok]m],
snqx ldbg]mhrl hr dmbncdc hm lncdkI- Dudqx hmrs]msh]shnm T + t ne
sgd dwnfdmntr u]qh]akdr tmhptdkx cdsdqlhmdr sgd u]ktdr ne ]kk u]qh,
]akdr hm U ]mc* gdmbd* he vd ]rrhfm ] oqna]ahkhsx MÞt{sn T* hs hmctbdr
] oqna]ahkhsx etmbshnm MÞu{ nm U- Sgd udbsnq T + t b]m ]krn ad
hmsdqoqdsdc ]r ]m dwodqhldms]k ’tmhs‡ sg]s b]m rs]mc enq ]m hmchuhct]k
rtaidbs* ]fqhbtkstq]k kns* nq shld ne c]x- Bnmbdost]kkx* ] tmhs T + t
rgntkc ad sgntfgs ne ]r sgd rtl sns]k ne ]kk qdkdu]ms e]bsnqr sg]s
fnudqm sgd adg]uhnq ne ]m hmchuhct]k nq dwodqhldms]k bhqbtlrs]mbdr-
Sgd a]rhb bntmsdqe]bst]k dmshsx hm rsqtbstq]k lncdkr hr sgd rdm,

sdmbd* ’X vntkc ad x g]c W addm w hm tmhs #nq rhst]shnm( T + t*‡
cdmnsdc XwÞt{+ x- Idsshmf Iw rs]mc enq ] lnchehdc udqrhnm ne I*
vhsg sgd dpt]shnm#r( ne rds W qdok]bdc ax W + w* sgd enql]k cdeh,
mhshnm ne sgd bntmsdqe]bst]k XwÞt{qd]cr

XwÞt{∈XIwÞt{- 90[

Hm vnqcr* sgd bntmsdqe]bst]k XwÞt{ hm lncdk I hr cdehmdc ]r sgd
rnktshnm enq X hm sgd ’lnchehdc‡ rtalncdk Iw- Pder- 5 ]mc 6 fhud ]
bnlokdsd ]whnl]shy]shnm ne rsqtbstq]k bntmsdqe]bst]kr* dlaq]bhmf
ansg qdbtqrhud ]mc mnmqdbtqrhud lncdkr #qde- 0 * bg]o- 6 (-† Pdl]qj,
]akx* sgd ]whnlr sg]s bg]q]bsdqhyd bntmsdqe]bst]kr hm sgd RBL bn,
hmbhcd vhsg sgnrd sg]s fnudqm onsdmsh]k ntsbnldr hm Ptahm�r b]tr]k
lncdk #8 ( vgdqd XwÞt{rs]mcr enq sgd onsdmsh]k ntsbnld ne tmhs t*
g]c t addm ]rrhfmdc sqd]sldms W + w- Sghr ]whnl]shb ]fqddldms
hlokhdr ] knfhb]k dpthu]kdmbd ne sgd svn rxrsdlr: m]ldkx* ]mx u]khc
hmedqdmbd hm nmd hr ]krn u]khc hm sgd nsgdq- Sgdhq cheedqdmbdr khd hm
sgd v]x ]rrtloshnmr ]qd ]qshbtk]sdc ]mc sgd ]ahkhsx ne sgd qdrd]qbgdq
sn rbqtshmhyd sgnrd ]rrtloshnmr ]mc sn hmedq sgdhq hlokhb]shnmr #1 (-

Dp- 0 hlokhdr sg]s sgd chrsqhatshnm MÞt{hmctbdr ] vdkk,cdehmdc
oqna]ahkhsx nm sgd bntmsdqe]bst]k dudms Xw + x* vqhssdm MÞXw + x{*
vghbg hr dpt]k sn sgd oqna]ahkhsx sg]s ] q]mcnl tmhs t vntkc
r]shrex sgd dpt]shnm XwÞt{+ x- Ax sgd r]ld qd]rnmhmf* sgd lncdk
gT*U *E*MÞt{h ]rrhfmr ] oqna]ahkhsx sn dudqx bntmsdqe]bst]k nq
bnlahm]shnm ne bntmsdqe]bst]kr cdehmdc nm sgd u]qh]akdr hm U-

Sgd Svn Ophmbhokdr ne BUtrUk Gmedpdmbd- Adenqd cdrbqhahmf gnv sgd
rsqtbstq]k sgdnqx ]ookhdr sn ahf c]s] hmedqdmbdr* hs vhkk ad trdetk sn
rtll]qhyd hsr hlokhb]shnmr hm sgd enql ne svn ’oqhmbhokdr*‡ eqnl vghbg
]kk nsgdq qdrtksr enkknv9 oqhmbhokd 0 * ’sgd k]v ne rsqtbstq]k bntmsdq,
e]bst]kr*‡ ]mc oqhmbhokd 1 * ’sgd k]v ne rsqtbstq]k hmcdodmcdmbdr-‡
Sgd ehqrs oqhmbhokd cdrbqhadc hm Dp- 0 bnmrshstsdr sgd rdl]mshbr

ne bntmsdqe]bst]kr ]mc hmrsqtbsr tr gnv sn bnlotsd bntmsdqe]b,
st]kr ]mc oqna]ahkhshdr ne bntmsdqe]bst]kr eqnl ansg sgd rsqtbstq]k
lncdk ]mc sgd nardqudc c]s]-
Oqhmbhokd 1 cdehmdr gnv ed]stqdr ne sgd lncdk ]eedbs sgd nardqudc

c]s]- Pdl]qj]akx* qdf]qckdrr ne sgd etmbshnm]k enql ne sgd dpt]shnmr
hm sgd lncdk #E( ]mc qdf]qckdrr ne sgd chrsqhatshnm ne sgd dwnfdmntr
u]qh]akdr #T(* he sgd lncdk hr qdbtqrhud* sgd chrsqhatshnm MÞu{ne sgd
dmcnfdmntr u]qh]akdr ltrs nadx bdqs]hm bnmchshnm]k hmcdodm,
cdmbd qdk]shnmr* rs]sdc qntfgkx ]r enkknvr9 Vgdmdudq rdsr W ]mc
X ]qd rdo]q]sdc ax ] rds Y hm sgd fq]og* W hr hmcdodmcdms ne X
fhudm Y hm sgd oqna]ahkhsx chrsqhatshnm- Sghr ’rdo]q]shnm‡ bnmch,
shnm* b]kkdc c,rdo]q]shnm #0 / (* bnmrshstsdr sgd khmj adsvddm sgd
b]tr]k ]rrtloshnmr dmbncdc hm sgd fq]og #hm sgd enql ne lhrrhmf
]qqnvr( ]mc sgd nardqudc c]s]-

:dehmhshnm. �c,rdo]p]shnm(9 ? rds Y ne mncdr hr r]hc sn ’aknbj‡ ]
o]sg o he dhsgdq

#h( o bnms]hmr ]s kd]rs nmd ]qqnv,dlhsshmf mncd sg]s hr hm Y nq
#hh( o bnms]hmr ]s kd]rs nmd bnkkhrhnm mncd sg]s hr ntsrhcd Y ]mc

g]r mn cdrbdmc]ms hm Y-

He Y aknbjr ]kk o]sgr eqnl rds W sn rds X* hs hr r]hc sn ’c,rdo]q]sd W
]mc X *‡ ]mc sgdm u]qh]akdr W ]mc X ]qd hmcdodmcdms fhudm Y*
vqhssdm W�X

XXY-|

Ehf- 0 - Oqnsnsxohb_k fdmdq_khy_shnm s_rj r vgdqd sgd fn_k hr* enq dw_lokd* sn dr,
shl_sd _ b_tr_k deedbs hm _ s_qfds onotk_shnm &Sno(- Kds U + �W*X * Y*Vf- Sgdqd
_qd cheedqdms cdrhfmr &Anssnl( rgnvhmf sg_s c_s_ bnld eqnl mnmhcd_khydc bnm,
chshnmr* rodbhehb_kkx9 &0( eqnl sgd r_ldonotk_shnm tmcdq _m nardqu_shnm_k qdfhld*
NÞu{: &1( eqnl sgd r_ld onotk_shnm tmcdq _m dwodqhldms_k qdfhld vgdm Y hr
q_mcnlhydc* NÞuicnÞy{{: &2( eqnl sgd r_ld onotk_shnm tmcdq r_lokhmf rdkdbshnm
ah_r* NÞuiR+ 0 {nq NÞuicnÞw{* R+ 0 {: _mc &3( eqnl _ cheedqdms onotk_shnm sg_s hr
rtalhssdc sn _m dwodqhldms_k qdfhld vgdm W hr q_mcnlhydc* NÞuicnÞw{* R+ r{*
_mc nardqu_shnm_k rstchdr hm sgd s_qfds onotk_shnm-

) @m hlonqs_ms hrrtd sg_s hr mns chrbtrrdc hm sghr o_odq hr ’ld_rtqdldms ah_r‡ &4 (-
– Enkknvhmf qde- 0 * vd cdmnsd u_qh_akdr ax toodqb_rd kdssdqr _mc sgdhq qd_khydc u_ktdr ax
knvdqb_rd kdssdqr- Vd trdc e_lhkx qdk_shnmr &d-f-* bghkcqdm* o_qdmsr* cdrbdmc_msr( sn cd,
mnsd sgd bnqqdronmchmf fq_oghb_k qdk_shnmr* _mc vd enbtr nm chqdbsdc _bxbkhb fq_ogr
&C@Fr(* _ksgntfg l_mx ed_stqdr ne sgd RBL _ookx sn mnmqdbtqrhud rxrsdlr _r vdkk-

† Sgd rsqtbstq_k cdehmhshnm ne bntmsdqe_bst_k fhudm hm Dp- 0 v_r ehqrs hmsqnctbdc hm qde- 7 -

zAx _ o_sg vd ld_m _ bnmrdbtshud dcfdr hm sgd fq_og qdf_qckdrr ne chqdbshnm- Cdodmcdm,
bhdr _lnmf sgd T u_qh_akdr _qd qdoqdrdmsdc ax cntakd,_qqnvdc _qbr: rdd Ehf- 2 -

6 2 3 5 z vvv-om_r-nqf.bfh.cnh.0 / -0 / 6 2 .om_r-0 4 0 / 4 / 6 0 0 2 A_qdhmanhl _mc Od_qk
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C,rdo]q]shnm hlokhdr bnmchshnm]k hmcdodmcdmbhdr enq dudqx chrsqh,
atshnm MÞu{sg]s b]m ad fdmdq]sdc ax ]rrhfmhmf etmbshnmr #E( sn sgd
u]qh]akdr hm sgd fq]og- Sn hkktrsq]sd* sgd ch]fq]l hm Ehf- 1 9 hlokhdr
Y0 �X

XX�W *Y2 *V1 f* adb]trd sgd bnmchshnmhmf rds Y+ �W *Y2 *V1 f
aknbjr ]kk o]sgr adsvddm Y0 ]mc X- Sgd rds Y+ �W *Y2 *V2 f* gnv,
dudq* kd]udr sgd o]sg ÞY0 �Y2 →Y1 �V1 �X{tmaknbjdc Wax uhqstd
ne sgd bnmudqfhmf ]qqnvr #bnkkhcdq( ]s Y2 [ ]mc* rn* sgd hmcdodmcdmbd
Y0 �X

XXÞW *Y2 *V2 {hr mns hlokhdc ax sgd ch]fq]l-
Hm sgd rdptdk* vd rgnv gnv sgdrd hmcdodmcdmbhdr gdko tr du]k,

t]sd sgd deedbs ne hmsdqudmshnmr ]mc nudqbnld sgd oqnakdl ne
bnmentmchmf ah]r-k Bkd]qkx* ]mx ]ssdlos sn oqdchbs sgd deedbsr ne
hmsdqudmshnmr eqnl mnmdwodqhldms]k c]s] ltrs qdkx nm b]tr]k ]r,
rtloshnmr- Nmd ne sgd lnrs ]ssq]bshud ed]stqdr ne sgd RBL
eq]ldvnqj hr sg]s sgnrd ]rrtloshnmr ]qd ]kk dmbncdc o]qrhlnmh,
ntrkx hm sgd ch]fq]l: sgtr* tmkhjd ’hfmnq]ahkhsx‡,sxod ]rrtloshnmr
#0 0 * 0 1 (* sgdx b]m ad ld]mhmfetkkx rbqtshmhydc enq rbhdmshehb ok]t,
rhahkhsx nq ad rtalhssdc sn rs]shrshb]k sdrsr-

OnkhbxDuUktUshnm Umc sgd Opnakdl ne Bnmentmchmf
? bdmsq]k ptdrshnm hm b]tr]k ]m]kxrhr hr sg]s ne oqdchbshmf sgd qdrtksr
ne hmsdqudmshnmr* rtbg ]r sgnrd qdrtkshmf eqnlldchb]k sqd]sldmsr nq
rnbh]k oqnfq]lr* vghbg vd cdmnsd ax sgd rxlank cnÞw{]mc cdehmd
trhmf sgd bntmsdqe]bst]k Xw ]r�

MÞxicnÞw{{∈MÞXw + x{- 91[

Ehf- 1 A hkktrsq]sdr sgd rtalncdk Iw bqd]sdc ax sgd ]snlhb hmsdqudm,
shnm cnÞw{: hs rdsr sgd u]ktd ne W sn w ]mc sgtr qdlnudr sgd hmektdmbd
#Ehf- 1 A* ]qqnvr( ne �V0 *Y2 f nm W- Sgd rds ne hmbnlhmf ]qqnvr
snv]qc W hr rnldshldr b]kkdc sgd ]rrhfmldms ldbg]mhrl ]mc l]x
]krn qdoqdrdms gnv sgd cdbhrhnm W + w hr l]cd ax ]m hmchuhct]k hm
qdronmrd sn m]stq]k oqdchkdbshnmr #h-d-* �V0 *Y2 f(* ]r noonrdc sn ]m
dwsdqm]kkx hlonrdc ]rrhfmldms hm ] bnmsqnkkdc dwodqhldms-j Etqsgdq,
lnqd* vd b]m rhlhk]qkx cdehmd sgd qdrtks ne rsq]stl,rodbhehb hmsdqudm,
shnmr ax

MÞ xicnÞw{* y{∈MÞ x* yicnÞw{{�MÞyicnÞw{{+MÞXw + xiYw + y{- 92[

MÞxicnÞw{* y{b]ostqdr sgd y,rodbhehb deedbs ne W nm X* sg]s hr* X�r
qdronmrd sn rdsshmf W sn w ]lnmf sgnrd tmhsr nmkx enq vghbg Y
qdronmcr vhsg y- WEnq oqdsqd]sldms Y #d-f-* rdw* ]fd* nq dsgmhbhsx(*
sgnrd tmhsr vntkc qdl]hm hmu]qh]ms sn W #h-d-* Yw +Y(-[
Pdb]kkhmf sg]s ]mx bntmsdqe]bst]k pt]mshsx b]m ad bnlotsdc eqnl

] etkkx rodbhehdc lncdk gT*U *E*MÞt{h* hs enkknvr sg]s sgd hmsdqudm,
shnm]k chrsqhatshnmr cdehmdc hm Dpr- 1 ]mc 2 b]m ad bnlotsdc chqdbskx
eqnl rtbg ] lncdk- Hm oq]bshbd* gnvdudq* nmkx ] o]qsh]kkx rodbhehdc
lncdk hr ]u]hk]akd* hm sgd enql ne ] fq]og F* ]mc sgd oqnakdl ]qhrdr
vgdsgdq sgd c]s] bnkkdbsdc b]m l]jd to enq ntq hfmnq]mbd ne sgd
etmbshnmr E ]mc sgd oqna]ahkhshdr MÞt{- Sghr hr sgd oqnakdl ne
hcdmshehb]shnm* vghbg ]rjr vgdsgdq sgd hmsdqudmshnm]k chrsqhatshnm*
MÞxicnÞw{{* b]m ad drshl]sdc eqnl sgd ]u]hk]akd c]s] ]mc sgd ]r,
rtloshnmr dlanchdc hm sgd lncdk�r fq]og-
Hm o]q]ldsqhb rdsshmfr* sgd ptdrshnm ne hcdmshehb]shnm ]lntmsr sn

]rjhmf vgdsgdq rnld lncdk o]q]ldsdq* �* g]r ] tmhptd rnktshnm hm
sdqlr ne sgd o]q]ldsdqr ne M- Hm sgd mnmo]q]ldsqhb enqltk]shnm*
pt]mshshdr rtbg ]r P+MÞxicnÞw{{ rgntkc g]ud tmhptd rnktshnmr-
Sgd enkknvhmf cdehmhshnm b]ostqdr sghr qdpthqdldms-

:dehmhshnm1 �hcdmsheh]ahkhst( �pde- . ) o- 4 4 (9 ? b]tr]k ptdqx P hr hcdm,
sheh]akd eqnl chrsqhatshnm MÞu{bnlo]shakd vhsg ] b]tr]k fq]og F* he

enq ]mx svn #etkkx rodbhehdc( lncdkr I0 ]mc I1 sg]s r]shrex sgd
]rrtloshnmr hm F* vd g]ud

M0 Þu{+M1 Þu{←PÞI0 {+PÞI1 {- 93[

Hm vnqcr* dpt]khsx hm sgd oqna]ahkhshdr M0 Þu{]mc M1 Þu{hmctbdc ax
lncdkrI0 ]mcI1 * qdrodbshudkx* dms]hkr dpt]khsx hm sgd ]mrvdqr sg]s
sgdrd svn lncdkr fhud sn ptdqx P- Vgdm sghr g]oodmr* P cdodmcr
nm MÞu{]mcF nmkx ]mc b]m sgdqdenqd ad dwoqdrrhakd hm sdqlr ne sgd
o]q]ldsdqr ne MÞu{Wh-d-* qdf]qckdrr ne sgd sqtd tmcdqkxhmf ldbg],
mhrlr E ]mc q]mcnlmdrr MÞt{[-
Enq ptdqhdr hm sgd enql ne ] cn,dwoqdrrhnm* enq dw]lokd

P+MÞxicnÞw{* y{* hcdmsheh]ahkhsx b]m ad cdbhcdc rxrsdl]shb]kkx trhmf
]m ]kfdaq]hb oqnbdctqd jmnvm ]r sgd cn,b]kbtktr #0 3 (* chrbtrrdc
mdws- Hs bnmrhrsr ne sgqdd hmedqdmbd qtkdr sg]s odqlhs tr sn l]mho,
tk]sd hmsdqudmshnm]k ]mc nardqu]shnm]k chrsqhatshnmr vgdmdudq bdq,
s]hm rdo]q]shnm bnmchshnmr gnkc hm sgd b]tr]k ch]fq]l F-

Sgd Qtkdr ne �d)BUkbtktr- Ids W* X* Y* ]mcV ad ]qahsq]qx chrinhms rdsr
ne mncdr hm ] b]tr]k C?FF- Vd cdmnsd axFW sgd fq]og nas]hmdc
ax cdkdshmf eqnl F ]kk ]qqnvr onhmshmf sn mncdr hm W #d-f-* Ehf- 1 A(-
Ihjdvhrd* vd cdmnsd ax FW sgd fq]og nas]hmdc ax cdkdshmf eqnl F
]kk ]qqnvr dldqfhmf eqnl mncdr hm W #d-f-* Ehf- 1 B(- Sn qdoqdrdms
sgd cdkdshnm ne ansg hmbnlhmf ]mc ntsfnhmf ]qqnvr* vd trd sgd
mns]shnm FW Y-
Sgd enkknvhmf sgqdd qtkdr ]qd u]khc enq dudqx hmsdqudmshnm]k

chrsqhatshnm bnlo]shakd vhsg F-

Ptkd 0 #hmrdqshnm.cdkdshnm ne nardqu]shnmr(9

MÞ xicnÞw{* y*v{+MÞ xicnÞw{*v{ he ÞX�YiW *V{FW
- 94[

Ptkd 1 #]bshnm.nardqu]shnm dwbg]mfd(9

MÞ xicnÞw{* cnÞy{*v{+MÞ xicnÞw{* y*v{ he ÞX�YiW *V{FW Y
-

95[

Ptkd 2 #hmrdqshnm.cdkdshnm ne ]bshnmr(9

MÞ xicnÞw{* cnÞy{*v{+MÞ xicnÞw{*v{ he ÞX�YiW *V{F
W Y�
*

96[

vgdqd Y) hr sgd rds ne Y mncdr sg]s ]qd mns ]mbdrsnqr ne ]mx V
mncd hm FW-

Sn drs]akhrg hcdmsheh]ahkhsx ne ] b]tr]k ptdqx P* nmd mddcr sn qd,
od]sdckx ]ookx sgd qtkdr ne cn,b]kbtktr sn P* tmshk ]m dwoqdrrhnm hr
nas]hmdc sg]s mn knmfdq bnms]hmr ] cn,nodq]snq)) : sghr qdmcdqr P
bnmrhrsdmskx ’drshl]akd‡ eqnl mnmdwodqhldms]k c]s] #gdmbdenqsg*
drshl]akd nq ’tmah]rdc‡ enq rgnqs(- Sgd cn,b]kbtktr v]r oqnudc sn
ad bnlokdsd enq ptdqhdr hm sgd enqlP+MÞxicnÞw{* y{#0 4 * 0 5 (* vghbg

� A B

Ehf- 1 - &:( Fq_oghb_k lncdk hkktrsq_shmf c ,rdo_q_shnm _mc sgd a_bj cnnq bqh,
sdqhnm- T sdqlr _qd mns rgnvm dwokhbhskx- &A( Hkktrsq_shnm ne sgd hmsdqudmshnm
c nÞW + w{vhsg _qqnvr snv_qc W bts- &B( Hkktrsq_shnm ne sgd rotqhntr o_sgr*
vghbg ono nts vgdm vd bts sgd ntsfnhmf dcfdr eqnl W _mc mddc sn ad
aknbj dc he nmd v_msr sn trd _citrsldms-

kSgdrd _mc nsgdq bnmrsq_hmsr hlokhdc ax oqhmbhokd 0 _krn e_bhkhs_sd lncdk sdrshmf _mc
kd_qmhmf &0 (-

�@ksdqm_shud cdehmhshnmr ne c nÞw{mns hmunj hmf bntmsdqe_bst_kr _qd fhudm hm qde- 0 * o- 1 3 *
_mc qde- 0 1 * vghbg _qd _krn bnlo_shakd vhsg sgd qdrtksr oqdrdmsdc hm sghr o_odq-

jSghr oqhlhshud nodq_snq b_m ad trdc enq g_mckhmf rsq_stl,rodbhehb hmsdqudmshnmr &qde- 0 *
Bg_o- 3 ( _r vdkk _r mnmbnlokh_mbd &qde- 0 * Bg_o- 7 ( _mc bnlontmc hmsdqudmshnmr &qde- 0 *
Bg_o- 0 0 -3 (-

) ) Rtbg cdqhu_shnmr _qd hkktrsq_sdc hm fq_oghb_k cds_hk hm qde- 0 * o- 7 6 * _mc hm sgd mdws
rdbshnm-

A_qdhmanhl _mc Od_qk OM@R z Itkw 4 ) 1 . 0 5 z unk- 0 0 2 z mn- 1 6 z 6 2 3 6

BN
L

OT
SD

Q
RB

GD
M

BD
R

BN
II

N
P

TG
TL

O:
OD

Q

D
ow

nl
oa

de
d 

by
 g

ue
st

 o
n 

Ja
nu

ar
y 

4,
 2

02
1 



ld]mr sg]s he P b]mmns ad qdctbdc sn oqna]ahkhshdr ne nardqu]akdr ax
qdod]sdc ]ookhb]shnm ne sgdrd sgqdd qtkdr* P hr mns hcdmsheh]akd- Vd
rgnv mdws bnmbqdsd dw]lokdr ne sgd ]ookhb]shnm ne sgd cn,b]kbtktr-

BnuUphUsd Rdkdbshnm3 Sgd AUbicnnp Bphsdphnm- Bnmrhcdq ]m nardqu],
shnm]k rstcx* vgdqd vd vhrg sn ehmc sgd deedbs ne sqd]sldms ÞW{nm
ntsbnld ÞX{* ]mc ]rrtld sg]s sgd e]bsnqr cddldc qdkdu]ms sn sgd
oqnakdl ]qd rsqtbstqdc ]r hm Ehf- 19: rnld ]qd ]eedbshmf sgd nts,
bnld* rnld ]qd ]eedbshmf sgd sqd]sldms* ]mc rnld ]qd ]eedbshmf
ansg sqd]sldms ]mc qdronmrd- Rnld ne sgdrd e]bsnqr l]x ad tm,
ld]rtq]akd* rtbg ]r fdmdshb sq]hs nq khedrsxkd* vgdqd]r nsgdqr ]qd
ld]rtq]akd* rtbg ]r fdmcdq* ]fd* ]mc r]k]qx kdudk- Ntq oqnakdl hr sn
rdkdbs ] rtards ne sgdrd e]bsnqr enq ld]rtqdldms ]mc ]citrsldms
rtbg sg]s he vd bnlo]qd sqd]sdc ur- tmsqd]sdc rtaidbsr g]uhmf sgd
r]ld u]ktdr ne sgd rdkdbsdc e]bsnqr* vd fds sgd bnqqdbs sqd]sldms
deedbs hm sg]s rtaonotk]shnm ne rtaidbsr- Rtbg ] rds ne e]bsnqr hr
b]kkdc ] ’rteehbhdms rds*‡ ]m ’]clhrrhakd rds*‡ nq ] rds ’]ooqnoqh]sd
enq ]citrsldms‡ #1 * 0 6 (- Sgd enkknvhmf bqhsdqhnm* m]ldc ’a]bjcnnq‡
#0 7 (* oqnuhcdr ] fq]oghb]k ldsgnc ne rdkdbshmf rtbg ] rds ne e]bsnqr
enq ]citrsldms-
:dehmhshnm 2 �]clhrrhakd rdsr�sf d a]bicnnp bphsdphnm(9 ? rds Y hr ]c,
lhrrhakd #nq ’rteehbhdms‡( enq drshl]shmf sgd b]tr]k deedbs ne W nm X
he svn bnmchshnmr gnkc9

#h( Mn dkdldms ne Y hr ] cdrbdmc]ms ne W ]mc

#hh( sgd dkdldmsr ne Y ’aknbj‡ ]kk a]bjcnnq o]sgr eqnl W sn
X”h-d-* ]kk o]sgr sg]s dmc vhsg ]m ]qqnv onhmshmf sn W-

A]rdc nm sghr bqhsdqhnm vd rdd* enq dw]lokd* sg]s hm Ehf- 1 * sgd rdsr
�Y0 *Y1 *Y2 f* �Y0 *Y2 f* �V0 *Y2 f* ]mc �V1 *Y2 f ]qd d]bg rteehbhdms
enq ]citrsldms* adb]trd d]bg aknbjr ]kk a]bjcnnq o]sgr adsvddm W
]mc X- Sgd rds �Y2 f* gnvdudq* hr mns rteehbhdms enq ]citrsldms adb]trd
hs cndr mns aknbj sgd o]sg W →V0 →Y0 �Y2 →Y1 �V1 �X -
Sgd hmsthshnm adghmc sgd a]bjcnnq bqhsdqhnm hr rhlokd- Sgd a]bj,

cnnq o]sgr hm sgd ch]fq]l b]qqx sgd ’rotqhntr ]rrnbh]shnmr‡ eqnl W
sn X* vgdqd]r sgd o]sgr chqdbsdc ]knmf sgd ]qqnvr eqnl W sn X b]qqx
’b]tr]shud ]rrnbh]shnmr-‡ He vd qdlnud sgd k]ssdq o]sgr ]r rgnvm hm
Ehf- 1B* bgdbjhmf vgdsgdq W ]mc X ]qd rdo]q]sdc ax Y ]lntmsr sn
udqhexhmf sg]s Y aknbjr ]kk rotqhntr o]sgr- Sghr dmrtqdr sg]s sgd
ld]rtqdc ]rrnbh]shnm adsvddm W ]mc X hr otqdkx b]tr]k: m]ldkx* hs
bnqqdbskx qdoqdrdmsr sgd b]tr]k deedbs ne W nm X- Bnmchshnmr enq
qdk]whmf ]mc fdmdq]khyhmf Cdehmhshnm 2 ]qd fhudm hm qde- 0 * o- 2 2 7 * ]mc
qder- 0 8 “ 1 0 -– –

Sgd hlokhb]shnm ne ehmchmf ] rteehbhdms rds* Y* hr sg]s rsq]shexhmf
nm Y hr ft]q]msddc sn qdlnud ]kk bnmentmchmf ah]r qdk]shud sn sgd
b]tr]k deedbs ne W nm X- Hm nsgdq vnqcr* hs qdmcdqr sgd deedbs ne W
nm X hcdmsheh]akd* uh] sgd ]citrsldms enqltk]† †

MÞX + xicnÞW + w{{+
P

y
MÞ xiw*Y+ y{MÞY+ y{- 97[

Adb]trd ]kk e]bsnqr nm sgd qhfgs,g]mc rhcd ne sgd dpt]shnm ]qd
drshl]akd #d-f-* ax qdfqdrrhnm( eqnl mnmdwodqhldms]k c]s]* sgd
b]tr]k deedbs b]m khjdvhrd ad drshl]sdc eqnl rtbg c]s] vhsgnts
ah]r- Dp- 7 cheedqr eqnl sgd bnmchshnm]k chrsqhatshnm ne X fhudm W*
vghbg b]m ad vqhssdm ]r

MÞX + xiW + w{+
P

r
MÞxiw*Y+ y{MÞY+ yiw{: 98[

sgd cheedqdmbd adsvddm sgdrd svn chrsqhatshnmr cdehmdr bnm,
entmchmf ah]r-

Lnqdnudq* sgd a]bjcnnq bqhsdqhnm hlokhdr ]m hmcdodmcdmbd
jmnvm ]r ’bnmchshnm]k hfmnq]ahkhsx‡ #0 0 (* W�Xw

XXY* ]mc oqnuhcdr
sgdqdenqd sgd rbhdmshehb a]rhr enq lnrs hmedqdmbdr hm sgd onsdmsh]k
ntsbnld eq]ldvnqj- Enq dw]lokd* sgd rds ne bnu]qh]sdr sg]s dmsdq
’oqnodmrhsx rbnqd‡ ]m]kxrhr #0 0 ( ltrs bnmrshstsd ] a]bjcnnq rteeh,
bhdms rds* nq bnmentmchmf ah]r vhkk ]qhrd-
Sgd a]bjcnnq bqhsdqhnm b]m ad ]ookhdc rxrsdl]shb]kkx sn ch],

fq]lr ne ]mx rhyd ]mc rg]od* sgtr eqddhmf ]m]kxrsr eqnl itcfhmf
vgdsgdq ’W hr bnmchshnm]kkx hfmnq]akd fhudm Y*‡ ] enqlhc]akd
ldms]k s]rj qdpthqdc hm sgd onsdmsh]k,ntsbnld eq]ldvnqj- Sgd
bqhsdqhnm ]krn dm]akdr sgd ]m]kxrs sn rd]qbg enq ]m noshl]k rds ne
bnu]qh]sdr”m]ldkx* ] rds* Y* sg]s lhmhlhydr ld]rtqdldms bnrs
nq r]lokhmf u]qh]ahkhsx #1 1 * 1 2 (-
Cdrohsd hsr hlonqs]mbd* ]citrsldms enq bnu]qh]sdr #nq enq

oqnodmrhsx rbnqdr( hr nmkx nmd snnk ]u]hk]akd enq drshl]shmf sgd
deedbsr ne hmsdqudmshnmr hm nardqu]shnm]k rstchdr: lnqd qdehmdc
rsq]sdfhdr dwhrs sg]s fn adxnmc ]citrsldms- Enq hmrs]mbd* ]r,
rtld sg]s nmkx u]qh]akdr �W *X *V2 f ]qd nardqudc hm Ehf- 1 9* rn
nmkx sgd nardqu]shnm]k chrsqhatshnm MÞw* x*v2 {l]x ad drshl]sdc
eqnl sgd r]lokdr- Hm sghr b]rd* a]bjcnnq ]clhrrhahkhsx #nq
bnmchshnm]k hfmnq]ahkhsx( cndr mns gnkc* ats ]m ]ksdqm]shud
rsq]sdfx jmnvm ]r sgd eqnms,cnnq bqhsdqhnm #qde- 0 * o- 7 2 ( b]m ad
trdc sn xhdkc hcdmshehb]shnm- Rodbhehb]kkx* sgd b]kbtktr odqlhsr
qdvqhshmf sgd dwodqhldms]k chrsqhatshnm ]r

MÞX + xicnÞW + w{{+
P

v2

MÞv2 iw{
P

w�
MÞ xiw�*v2 {MÞw�{* 90�[

vghbg hr ]klnrs ]kv]xr cheedqdms eqnl Dp- 7-
Ehm]kkx* hm b]rd V2 hr ]krn mns nardqudc* nmkx sgd nardqu]shnm]k

chrsqhatshnm MÞw* x{ b]m ad drshl]sdc eqnl sgd r]lokdr* ]mc sgd
b]kbtktr vhkk chrbnudq sg]s mn qdctbshnm hr ed]rhakd* vghbg hlokhdr #ax
uhqstd ne hsr bnlokdsdmdrr( sg]s sgd s]qfds pt]mshsx hr mns hcdmsheh]akd
#vhsgnts etqsgdq ]rrtloshnmr(-

GcdmshehbUshnm Sgpntfg :twhkhUpxDwodphldmsr- Hm l]mx ]ookhb]shnmr*
hs hr mns tmbnllnm sg]s sgd pt]mshsx P+MÞxicnÞw{{ hr mns
hcdmsheh]akd eqnl sgd nardqu]shnm]k c]s] ]knmd- Hl]fhmd ] qd,
rd]qbgdq hmsdqdrsdc hm ]rrdrrhmf sgd deedbs #P( ne bgnkdrsdqnk
kdudkr #W( nm gd]qs chrd]rd #X(* ]rrtlhmf c]s] ]ants ] rtaidbs�r
chds #Y( ]qd ]krn bnkkdbsdc #Ehf- 2 9(- Hm oq]bshbd* hs hr hmed]rhakd sn
bnmsqnk ] rtaidbs�r bgnkdrsdqnk kdudk ax hmsdqudmshnm* rn MÞxicnÞw{{
b]mmns ad nas]hmdc eqnl ] q]mcnlhydc sqh]k- ?rrtlhmf* gnv,
dudq* sg]s ]m dwodqhldms b]m ad bnmctbsdc hm vghbg Y hr q]m,
cnlhydc* vntkc P ad bnlots]akd fhudm sghr ohdbd ne dwodqhldms]k
hmenql]shnm;
Sghr ptdrshnm qdoqdrdmsr vg]s vd b]kk s]rj 1 hm Ehf- 0 ]mc kd]cr sn

] m]stq]k dwsdmrhnm ne sgd hcdmsheh]ahkhsx oqnakdl #Cdehmhshnm 1 ( hm
vghbg* hm ]cchshnm sn sgd rs]mc]qc hmots WMÞu{ ]mc F[* ]m hmsdq,
udmshnm]k chrsqhatshnm MÞuicnÞy{{hr ]krn ]u]hk]akd sn gdko drs]akhrg
P+MÞxicnÞw{{- Sghr s]rj b]m ad rddm ]r sgd mnmo]q]ldsqhb udqrhnm

�1

X X XX

Y

S S S

YYYY

S

� B CA

Ehf- 2 - Fq_oghb_k lncdkr hkktrsq_shmf hcdmshehb_shnm ne P+ NÞxic nÞw{{sgqntfg
sgd trd ne dwodqhldmsr nudq _m _twhkh_qx u_qh_akd Y- Hcdmsheh_ahkhsx enkknvr eqnl
NÞw* xic nÞY + y{{hm :* _mc hs _krn qdpthqdr NÞu{hm A- Hcdmsheh_ahkhsx hm lncdkr :
_mc A enkknvr eqnl sgd hcdmsheh_ahkhsx ne P hm FY-

– – Hm o_qshbtk_q* sgd bqhsdqhnm cduhrdc ax qde- 1 / rhlokx _ccr sn bnmchshnm hh ne Cdehmhshnm2
sgd qdpthqdldms sg_s W _mc hsr mnmcdrbdmc_msr &hm Y( rdo_q_sd hsr cdrbdmc_msr &hm Y(
eqnl X-

† † Rtll_shnmr rgntkc ad qdok_bdc ax hmsdfq_shnm vgdm _ookhdc sn bnmshmtntr u_qh_akdr-

6 2 3 7 z vvv-om_r-nqf.bfh.cnh.0 / -0 / 6 2 .om_r-0 4 0 / 4 / 6 0 0 2 A_qdhmanhl _mc Od_qk
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ne hcdmshehb]shnm vhsg hmrsqtldms]k u]qh]akdr ]mc hr m]ldc y,hcdm,
shehb]shnm hm qde- 1 3 -||
Trhmf sgd cn,b]kbtktr ]mc sgd ]rrtloshnmr dladccdc hm Ehf- 2 9*

hs b]m qd]chkx ad rgnvm sg]s sgd s]qfds ptdqx P b]m ad sq]mrenqldc
sn qd]c

MÞX + xicnÞW + w{{+MÞ x* wicnÞy{{�MÞwicnÞy{{* 900[

enq ]mx kdudk Y+ y- Adb]trd ]kk cn,sdqlr hm Dp- 00 ]ookx nmkx sn Y*
P hr drshl]akd eqnl sgd ]u]hk]akd c]s]- Hm fdmdq]k* hs b]m ad rgnvm
#1 3 ( sg]s y,hcdmsheh]ahkhsx hr ed]rhakd he ]mc nmkx he W hmsdqbdosr ]kk
chqdbsdc o]sgr eqnl Y sn X ]mc MÞxicnÞw{{ hr hcdmsheh]akd hm FY-
Mnsd sg]s* ctd sn sgd mnmo]q]ldsqhb m]stqd ne sgd oqnakdl* sgdrd
bnmchshnmr ]qd rsqnmfdq sg]m sgnrd mddcdc enq knb]k ]udq]fd sqd]s,
ldms deedbs #I?SD( #3 ( nq nsgdq etmbshnm]kkx qdrsqhbsdc hmrsqtldm,
s]k u]qh]akdr ]ookhb]shnmr-
Ehf- 2 A cdlnmrsq]sdr sghr fq]oghb]k bqhsdqhnm- Gdqd Y0 b]m rdqud

]r ]m ]twhkh]qx u]qh]akd adb]trd #h( sgdqd hr mn chqdbsdc o]sg eqnl Y0
sn X hm FW ]mc #hh( Y1 hr ] rteehbhdms rds hm FY0

- Sgd qdrtkshmf dw,
oqdrrhnm enq P adbnldr

MÞX + xicnÞW + w{{+
P

y1

MÞ xiw* cnÞy0 {* y1 {MÞy1 {- 901[

Sgd ehqrs e]bsnq hr drshl]akd eqnl sgd dwodqhldms]k c]s]rds ]mc sgd
rdbnmc e]bsnq eqnl sgd nardqu]shnm]k c]s]rds-
Ehf- 2 B ]mc C cdlnmrsq]sd mdf]shud dw]lokdr hm vghbg P hr mns

drshl]akd dudm vgdm ansg chrsqhatshnmr #nardqu]shnm]k ]mc dwodqh,
ldms]k( ]qd ]u]hk]akd: d]bg lncdk uhnk]sdr sgd mdbdrr]qx bnmchshnmr
rs]sdc ]anud- WMnsd9 bnmsq]qx sn hmsthshnm* mnm,bnmentmcdcmdrr ne W
]mc X hm FY hr mns rteehbhdms-[

RtllUpxQdrtks . �GcdmshehbUshnm hm OnkhbxDuUktUshnm(- Sgd ZmZkxrhr
ne onkhbx duZktZshnm oqnakdlr gZr qdZbgdc Z eZhqkx rZshreZbsnqx rsZsd
ne lZstqhsx- Vd mnv onrrdrr Z bnlokdsd rnktshnm sn sgd oqnakdl ne
hcdmshehbZshnm vgdmdudq Zrrtloshnmr Zqd dwoqdrrhakd hm C9F enql- Sghr
dmsZhkr �h( fqZoghbZk Zmc Zkfnqhsglhb bqhsdqhZ enq cdbhchmf hcdmshehZahkhsx
ne onkhbx ptdrshnmr* �hh( ZtsnlZsdc oqnbdctqdr enq dwsqZbshmf dZbg Zmc
dudqx hcdmshehZakd drshlZmc* Zmc �hhh( dwsdmrhnmr sn lncdkr hmuni hmf
rdptdmshZk cxmZlhb cdbhrhnmr vhsg tmldZrtqdc bnmentmcdqr- Sgdrd
qdrtksr vdqd cdudknodc hm rdudqZk rsZfdr nudq sgd oZrs 1 . xdZqr �0 3 * 0 5 *
0 6 * 1 3 * 1 5 (-

RUlokd Rdkdbshnm AhUr
Hm sghr rdbshnm* vd bnmrhcdq sgd ah]r ]rrnbh]sdc vhsg sgd c]s],
f]sgdqhmf oqnbdrr* ]r noonrdc sn bnmentmchmf ah]r sg]s hr ]rrn,
bh]sdc vhsg sgd sqd]sldms ]rrhfmldms ldbg]mhrl- R]lokd rdkdbshnm
ah]r #nq rdkdbshnm ah]r enq rgnqs( hr hmctbdc ax oqdedqdmsh]k rdkdbshnm
ne tmhsr enq c]s] ]m]kxrhr* trt]kkx fnudqmdc ax tmjmnvm e]bsnqr hm,
bktchmf sqd]sldms* ntsbnld* ]mc sgdhq bnmrdptdmbdr* ]mc qdoqd,
rdmsr ] l]inq nars]bkd sn u]khc rs]shrshb]k ]mc b]tr]k hmedqdmbdr- Enq
hmrs]mbd* hm ] sxohb]k rstcx ne sgd deedbs ne ] sq]hmhmf oqnfq]l nm
d]qmhmfr* rtaidbsr ]bghduhmf ghfgdq hmbnldr sdmc sn qdonqs sgdhq
d]qmhmfr lnqd eqdptdmskx sg]m sgnrd vgn d]qm kdrr* qdrtkshmf hm
ah]rdc hmedqdmbdr-
Rdkdbshnm ah]r bg]kkdmfdr sgd u]khchsx ne hmedqdmbdr hm rdudq]k s]rjr

hm ]qshehbh]k hmsdkkhfdmbd #1 6 * 1 7 ( ]mc rs]shrshbr #1 8 * 2 / ( ]r vdkk ]r hm
sgd dlohqhb]k rbhdmbdr Wd-f-* fdmdshbr #2 0 * 2 1 (* dbnmnlhbr #2 2 * 2 3 (*
]mc dohcdlhnknfx #2 4 * 2 5 ([-
Sn hkktrsq]sd sgd m]stqd ne oqdedqdmsh]k rdkdbshnm* bnmrhcdq

sgd c]s],fdmdq]shmf lncdk hm Ehf- 3 9 hm vghbg W qdoqdrdmsr ]
sqd]sldms* X qdoqdrdmsr ]m ntsbnld* ]mc Q hr ] rodbh]k #hmchb]snq(
u]qh]akd qdoqdrdmshmf dmsqx hmsn sgd c]s] onnk”Q+ 0 ld]mr sg]s
sgd tmhs hr hm sgd r]lokd ]mc Q+ / nsgdqvhrd- He ntq fn]k hr* enq

dw]lokd* sn bnlotsd sgd onotk]shnm,kdudk dwodqhldms]k chrsqh,
atshnm P+MÞxicnÞw{{* ]mc sgd r]lokdr ]u]hk]akd ]qd bnkkdbsdc
tmcdq oqdedqdmsh]k rdkdbshnm* nmkx MÞx* wiQ+ 0 { hr ]bbdrrhakd enq
trd- Tmcdq vg]s bnmchshnmr b]m P ad qdbnudqdc eqnl c]s]
]u]hk]akd tmcdq rdkdbshnm ah]r;
Hm sgd lncdk F hm Ehf- 3 A sgd rdkdbshnm oqnbdrr hr sqd]s,

ldms cdodmcdms #h-d-* W� Q(* ]mc sgd rdkdbshnm ldbg]mhrl Q
hr c,rdo]q]sdc eqnl X ax W: gdmbd* MÞxiw{+MÞxiw*Q+ 0 {- Lnqd,
nudq* fhudm sg]s W ]mc X ]qd tmbnmentmcdc* vd b]m qdvqhsd
sgd kdes,g]mc rhcd ]r MÞxiw{+MÞxicnÞw{{* ]mc hs enkknvr sg]s
sgd dwodqhldms]k chrsqhatshnm hr qdbnudq]akd ]mc fhudm ax
MÞxicnÞw{{+MÞxiw* Q+ 0 { #2 6 * 2 7 (- Nm sgd nsgdq g]mc* he sgd rd,
kdbshnm oqnbdrr hr ]krn ntsbnld cdodmcdms #Ehf- 3 9(* Q hr mns
rdo]q]akd eqnl X ax W hm F* ]mc P hr mns qdbnudq]akd ax ]mx
ldsgnc #vhsgnts rsqnmfdq ]rrtloshnmr( #2 8 (-
Hm oq]bshb]k rdsshmfr* gnvdudq* sgd c]s],f]sgdqhmf oqnbdrr l]x ad

dladccdc hm lnqd hmsqhb]sd rbdm]qhnr ]r rgnvm hm Ehf- 3 B�E*
vgdqd bnu]qh]sdr rtbg ]r ]fd* rdw* ]mc rnbhndbnmnlhb rs]str ]krn
]eedbs sgd r]lokhmf oqna]ahkhshdr- Hm sgd lncdk hm Ehf- 3 B* enq dw,
]lokd*V0 #rdw( hr ] cqhudq ne sgd sqd]sldms vghkd ]krn ]eedbshmf sgd
r]lokhmf oqnbdrr- Hm sghr b]rd* ansg bnmentmchmf ]mc rdkdbshnm
ah]rdr mddc sn ad bnmsqnkkdc enq- Vd b]m rdd a]rdc nm Cdehmhshnm 2
sg]s �V0 *V1 f* �V0 *V1 *Yf* �V0 *Yf* �V1 *Yf* ]mc �Yf ]qd ]kk
a]bjcnnq ]clhrrhakd rdsr ]mc sgtr oqnodq enq bnmsqnkkhmf bnm,
entmchmf ah]r- Gnvdudq* nmkx sgd rds �Yf hr ]ooqnoqh]sd enq bnm,
sqnkkhmf enq rdkdbshnm ah]r- Sgd qd]rnm hr sg]s vgdm trhmf sgd
]citrshmf enqltk] #Dp- 7( vhsg ]mx rds* r]x S* sgd oqhnq chrsqhatshnm
MÞs{]krn mddcr sn ad drshl]akd* vghbg hr bkd]qkx mns ed]rhakd enq
rdsr cheedqdms eqnl �Yf #sgd nmkx rds hmcdodmcdms ne Q(- Sgd
oqnodq ]citrsldms hm sghr b]rd vntkc ad vqhssdm ]r MÞxicnÞw{{+�
y

MÞxiw* y* Q+ 0 {MÞyiQ+ 0 {* vgdqd ansg e]bsnqr ]qd drshl]akd eqnl
sgd ah]rdc c]s]rds-
He vd ]ookx sgd r]ld q]shnm]kd sn Ehf- 3C ]mc rd]qbg enq ] rds Y

sg]s hr ansg ]clhrrhakd enq ]citrsldms ]mc ]u]hk]akd eqnl sgd ah,
]rdc c]s]rds* vd vhkk e]hk- Hm ] ahf c]s] qd]khsx* gnvdudq* ]cchshnm]k
c]s]rdsr vhsg ld]rtqdldmsr ]s sgd onotk]shnm kdudk #nudq rtardsr ne
sgd u]qh]akdr( l]x ad ]u]hk]akd sn gdko hm bnlotshmf sgdrd deedbsr-
Enq hmrs]mbd* MÞ]fd* rdw* q]bd{hr trt]kkx drshl]akd eqnl bdmrtr c]s]
vhsgnts rdkdbshnm ah]r-

�

C D E

A B

Ehf- 3 - B_mnmhb_k lncdkr vgdqd rdkdbshnm hr sqd_sldms cdodmcdms hm : _mc A
_mc _krn ntsbnld cdodmcdms hm :- Lnqd bnlokdw lncdkr hm vghbg �V0 *V1 f
_mc �Yf _qd rteehbhdms enq _citrsldms* ats nmkx sgd k_ssdq hr _cdpt_sd enq qd,
bnudqhmf eqnl rdkdbshnm ah_r* _qd rgnvm hm B- Sgdqd hr mn rteehbhdms rds enq
_citrsldms vhsgnts dwsdqm_k c_s_ hm C�E- &C( Dw_lokd ne R,a_bj cnnq
_clhrrhakd rds- &D _mc E( Rsqtbstqdr vhsg mn R,_clhrrhakd rdsr sg_s qdpthqd
lnqd hmunkudc qdbnudq_ahkhsx rsq_sdfhdr hmunkuhmf onrssqd_sldms u_qh_akdr-

zzSgd rbnod ne sghr o_odq hr bhqbtlrbqhadc sn mnmo_q_ldsqhb _m_kxrhr- @cchshnm_k qdrtksr
b_m ad cdqhudc vgdmdudq sgd qdrd_qbgdq hr vhkkhmf sn l_j d o_q_ldsqhb nq etmbshnm_k
qdrsqhbshnmr &2 * 1 3 (-

A_qdhmanhl _mc Od_qk OM@R z Itkw 4 ) 1 . 0 5 z unk- 0 0 2 z mn- 1 6 z 6 2 3 8
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Cdehmhshnm 3 #adknv( oqnuhcdr ] rhlokd dwsdmrhnm ne sgd a]bjcnnq
bnmchshnm sg]s ]kknvr tr sn bnmsqnk ansg rdkdbshnm ]mc bnmentmchmf
ah]rdr ax ]m ]citrsldms enqltk]-
Bnmchshnmr 0 ]mc 1 dmrtqd sg]s Y hr a]bjcnnq ]clhrrhakd* bnm,

chshnm 2 ]bsr sn rdo]q]sd sgd r]lokhmf ldbg]mhrl Q eqnl X* ]mc
bnmchshnm 3 ft]q]msddr sg]s Y hr ld]rtqdc hm ansg onotk]shnm,kdudk
c]s] ]mc ah]rdc c]s]-

:dehmhshnm3 SDdkdbshnma]bicnnp bphsdphnm�2 7 ([9 Ids ] rds Y ne u]qh,
]akdr ad o]qshshnmdc hmsn Y� ≜Y� rtbg sg]s Y� bnms]hmr ]kk mnm,
cdrbdmc]msr ne W ]mc Y� sgd cdrbdmc]msr ne W* ]mc kdsFr rs]mc enq
sgd fq]og sg]s hmbktcdr sgd r]lokhmf ldbg]mhrl Q- Y hr r]hc sn
r]shrex sgd rdkdbshnm a]bjcnnq bqhsdqhnm #Q,a]bjcnnq* enq rgnqs( he hs
r]shrehdr sgd enkknvhmf bnmchshnmr9

#h( Y� aknbjr ]kk a]bjcnnq o]sgr eqnl W sn X hm Fr:

#hh( W ]mc Y� aknbj ]kk o]sgr adsvddm Y� ]mc X hm Fr* m]ldkx*
ÞY��X

XXW *Y�{:
#hhh( W ]mc Y aknbj ]kk o]sgr adsvddm Q ]mc X hm Fr* m]ldkx*

ÞX�Q
XXW *Y{: ]mc

#hu( Y ]mc Y≜ �W *Xf ]qd ld]rtqdc hm sgd tmah]rdc ]mc ah]rdc
rstchdr* qdrodbshudkx-

Sgdnpdl . - Ge Y hr Q,aZbi cnnq Zclhrrhakd* sgdm bZtrZk deedbsr Zqd
hcdmshehdc ax

MÞxicnÞw{{+
P

y
MÞxiw* y* Q+ 0 {MÞy{- 902[

Sn hkktrsq]sd sgd trd ne sghr bqhsdqhnm* mnsd sg]s ]mx nmd ne
sgd rdsr �S0 *Y2 f* �Y0 *Y2 f* �Y1 *Y2 f* �V1 *Y2 f hm Ehf- 3 C r]s,
hrehdr bnmchshnmr h ]mc hh ne Cdehmhshnm 3 - Gnvdudq* sgd ehqrs
sgqdd rdsr bkd]qkx cn mns r]shrex bnmchshnm hhh* ats �V1 *Y2 f
cndr #adb]trd X�Q

XX�V1 *Y2 f hm F(- He bdmrtr c]s] ]qd ]u]hk,
]akd vhsg ld]rtqdldmsr ne �V1 *Y2 f #]mc ah]rdc c]s] nudq
�W *X *V1 *Y2 f(* bnmchshnm hu vhkk ad r]shrehdc* ]mc sgd dwodqh,
ldms]k chrsqhatshnm MÞxicnÞw{{ hr drshl]akd sgqntfg sgd dwoqdrrhnm�

v1 *� y2 MÞxiw*v1 * y2 * Q+ 0 {MÞv1 * y2 {-
Vd mnsd sg]s Q,a]bjcnnq hr ] rteehbhdms ]ksgntfg mns mdbdr,

r]qx bnmchshnm enq qdbnudq]ahkhsx- Hm Ehf- 3 D* enq dw]lokd* bnm,
chshnm h hr mdudq r]shrehdc- Mdudqsgdkdrr* ] cn,b]kbtktr cdqhu]shnm
]kknvr enq sgd drshl]shnm ne sgd dwodqhldms]k chrsqhatshnm
dudm vhsgnts ]m tmah]rdc c]s]rds #3 / (* kd]chmf sn sgd dwoqdrrhnm�

v0 ÞM Þw* x*v0 *v1 *v2 iQ+ 0 {�MÞv1 iv0 * Q+ 0 {{�
�

x*v0 ÞM ÞuiQ+ 0 {�
MÞv1 iv0 * Q+ 0 {{* enq ]mx kdudk V1 +v1 -
Vd ]krn rgntkc mnsd sg]s sgd nccr q]shn b]m ad qdbnudqdc eqnl

rdkdbshnm ah]r dudm hm rdsshmfr vgdqd sgd qhrj cheedqdmbd b]mmns
#2 6 * 2 7 * 3 0 (-

Sgd FdmdpUkhyUahhsxne BkhmhbUk SphUkr- Sgd rhlokd lncdk hm Ehf- 3 E
hkktrsq]sdr ] bnllnm o]ssdqm sg]s ]rrhrsr hm fdmdq]khyhmf dwodqh,
ldms]k ehmchmfr eqnl bkhmhb]k sqh]kr- Hm rtbg sqh]kr* bnmentmchmf
mddc mns ad bnmsqnkkdc enq ]mc sgd l]inq s]rj hr sn fdmdq]k,
hyd eqnl mnmqdoqdrdms]shud r]lokdr #Q+ 0 ( sn sgd onotk]shnm
]s k]qfd-
Sghr chro]qhsx hr hmcddc ] l]inq sgqd]s sn sgd u]khchsx ne q]m,

cnlhydc sqh]kr- Adb]trd o]qshbho]shnm b]mmns ad l]mc]sdc* vd
b]mmns ft]q]msdd sg]s sgd rstcx onotk]shnm vntkc ad sgd r]ld ]r
sgd onotk]shnm ne hmsdqdrs- Rodbhehb]kkx* sgd rstcx onotk]shnm l]x
bnmrhrs ne unktmsddqr* vgn qdronmc sn ehm]mbh]k ]mc ldchb]k hm,
bdmshudr needqdc ax og]ql]bdtshb]k ehqlr nq dwodqhldms]k sd]lr*
rn sgd chrsqhatshnm ne ntsbnldr hm sgd rstcx l]x cheedq rta,
rs]msh]kkx eqnl sgd chrsqhatshnm ne ntsbnldr tmcdq sgd onkhbx
ne hmsdqdrs-
Ad]qhmf hm lhmc sg]s vd ]qd hm ] ahf c]s] bnmsdws* hs hr mns

tmqd]rnm]akd sn ]rrtld sg]s ansg Q,ah]rdc dwodqhldms]k chr,
sqhatshnm Wh-d-* MÞx* yicnÞw{* Q+ 0 {[ ]mc tmah]rdc nardqu]shnm]k

chrsqhatshnm Wh-d-* MÞw* y* x{[ ]qd ]u]hk]akd* ]mc sgd enkknvhmf cdqh,
u]shnm rgnvr gnv sgd s]qfds ptdqx hm sgd lncdk hm Ehf- 3 E b]m ad
sq]mrenqldc sn l]sbg sgdrd svn c]s]rdsr9

MÞxicnÞw{{+
P

y
MÞ xicnÞw{* y{MÞyicnÞw{{

+
P

y
MÞ xicnÞw{* y{MÞyiw{

+
P

y
MÞ xicnÞw{* y* Q+ 0 {MÞyiw{-

903[

Sgd svn e]bsnqr hm sgd ehm]k dwoqdrrhnm ]qd drshl]akd eqnl sgd
]u]hk]akd c]s]9 sgd ehqrs nmd eqnl sgd sqh]k�r #ah]rdc( c]s]rds ]mc
sgd rdbnmc nmd eqnl sgd onotk]shnm,kdudk c]s]rds-
Sghr dw]lokd cdlnmrsq]sdr sgd hlonqs]ms qnkd sg]s onrs,

sqd]sldms u]qh]akdr #Y( ok]x hm e]bhkhs]shmf fdmdq]khy]shnmr eqnl
bkhmhb]k sqh]kr- Oqduhntr ]m]kxrdr #0 1 * 3 1 * 3 2 ( g]ud hmu]qh]akx qdkhdc
nm ]m ]rrtloshnm b]kkdc ’Q,hfmnq]ahkhsx*‡ h-d-* Xw�Q

XXY* vghbg
rs]sdr sg]s sgd onsdmsh]k ntsbnld Xw hr hmcdodmcdms ne sgd rd,
kdbshnm ldbg]mhrl Q hm dudqx rsq]stl Y+ y- Vgdm Y r]shrehdr sghr
]rrtloshnm* fdmdq]khy]ahhsx b]m ad ]bbnlokhrgdc ax qdvdhfghmf
#nq qdb]khaq]shmf( MÞy{- Pdbdmskx* gnvdudq* hs v]r rgnvm sg]s
Q,hfmnq]ahkhsx hr q]qdkx r]shrehdc ax onrssqd]sldms u]qh]akdr ]mc*
dudm vgdm hs hr* qdvdhfgshmf vhkk mns fhud sgd bnqqdbs qdrtks
#3 3 (-kk
Sgd cdqhu]shnm ne Dp- 03 cdlnmrsq]sdr sg]s onrssqd]sldms u]qh,

]akdr b]m mdudqsgdkdrr ad kdudq]fdc enq sgd s]rj ]kadhs sgqntfg
mnmbnmudmshnm]k qdvdhfgshmf enqltk]r #3 2 (- U]khc fdmdq]khy]shnm
qdpthqdr nmkx Q,]clhrrhahkhsx* h-d-* Q X�Y* W* ]mc sg]s M#yzcn#w(( ad
hcdmshehdc: ansg ]qd qd]chkx chrbdqmhakd eqnl sgd fq]og- Sgd fdmdq]k
qdvdhfgshmf drshl]snq sgdm adbnldr Dp- 03* vhsg M#yzcn#w((
qdok]bhmf M#yzw(-

RtllUpxQdrtks 1 �QdbnudpUahkhsxepnl Rdkdbshnm AhUr(- Sgd Q,aZbi ,
cnnq bqhsdqhnm �Cdehmhshnm 3 ( oqnuhcdr Z rteehbhdms bnmchshnm rhltk,
sZmdntrkx bnmsqnkkhmf enq ansg bnmentmchmf Zmc rZlokhmf rdkdbshnm
ahZrdr- Gm bkhmhbZk sqhZkr* bZtrZk deedbsr bZm ad qdbnudqdc eqnl rd,
kdbshnm ahZr sgqntfg trhmf rhlokd fqZoghbZk bnmchshnmr* kdudqZfhmf
ansg oqdsqdZsldms Zmc onrssqdZsldms uZqhZakdr- Inqd onvdqetk
qdbnudqZahkhsx ldsgncr gZud addm cdudknodc enq rodbhZk bkZrrdr ne
lncdkr �2 8 �3 0 (-

SpUmronpsUahkhsxUmc sgd Opnakdl ne CUsU Etrhnm
Hm sghr rdbshnm* vd bnmrhcdq s]rj 3 #Ehf- 0 (* sgd oqnakdl ne dw,
sq]onk]shmf dwodqhldms]k ehmchmfr ]bqnrr cnl]hmr #h-d-* rdsshmfr*
onotk]shnmr* dmuhqnmldmsr( sg]s cheedq ansg hm sgdhq chrsqhat,
shnmr ]mc hm sgdhq hmgdqdms b]tr]k bg]q]bsdqhrshbr- Sghr oqna,
kdl* b]kkdc ’sq]mronqs]ahkhsx‡ hm qde- 3 4 * khdr ]s sgd gd]qs ne
dudqx rbhdmshehb hmudrshf]shnm adb]trd* hmu]qh]akx* dwodqhldmsr
odqenqldc hm nmd dmuhqnmldms ]qd hmsdmcdc sn ad trdc dkrdvgdqd*

�

�Y

S XXSXS

Y �

XS

Y �

Y

� A B C

Ehf- 4 - Rdkdbshnm ch_fq_lr cdohbshmf cheedqdmbdr adsvddm rntqbd _mc s_qfds
onotk_shnmr- Hm :* sgd svn onotk_shnmr cheedq hm _fd &Y( chrsqhatshnmr &rn R
onhmsr sn Y(- Hm A* sgd onotk_shnmr cheedq hm gnv qd_chmf rj hkkr &Y( cdodmc nm
_fd &_m tmld_rtqdc u_qh_akd* qdoqdrdmsdc ax sgd nodm bhqbkd( _mc sgd _fd
chrsqhatshnmr _qd sgd r_ld- Hm B* sgd onotk_shnmr cheedq hm gnv Y cdodmcr nm
W- Hm C* sgd tmld_rtqdc bnmentmcdq &ahchqdbsdc _qqnv( adsvddm Y _mc X
oqdbktcdr sq_mronqs_ahkhsx-

kkHm fdmdq_k* sgd k_mft_fd ne hfmnq_ahkhsx hr snn bn_qrd enq g_mckhmf onrssqd_sldms u_q,
h_akdr &3 3 (-
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vgdqd bnmchshnmr ]qd khjdkx sn ad cheedqdms- Rodbh]k b]rdr ne
sq]mronqs]ahkhsx b]m ad entmc hm sgd khsdq]stqd tmcdq cheedqdms
qtaqhbr rtbg ]r ’k]bj ne dwsdqm]k u]khchsx‡ #3 5 * 3 6 (* ’gdsdqn,
fdmdhsx‡ #3 7 (* ]mc ’lds],]m]kxrhr‡ #3 8 * 4 / (- Vd enql]khyd sgd
sq]mronqs]ahkhsx oqnakdl hm mnmo]q]ldsqhb rdsshmfr ]mc rgnv
sg]s cdrohsd fk]qhmf cheedqdmbdr adsvddm sgd svn onotk]shnmr*
hs lhfgs rshkk ad onrrhakd sn hmedq b]tr]k deedbsr ]s sgd s]qfds
onotk]shnm ax anqqnvhmf dwodqhldms]k jmnvkdcfd eqnl sgd
rntqbd onotk]shnmr-
Enq hmrs]mbd* ]rrtld ntq fn]k hr sn hmedq sgd b]tr]k deedbs ]s

nmd onotk]shnm eqnl dwodqhldmsr bnmctbsdc hm ] cheedqdms
onotk]shnm ]esdq mnshbhmf sg]s sgd svn ]fd chrsqhatshnmr ]qd
cheedqdms- Sn hkktrsq]sd gnv sghr s]rj rgntkc ad enql]kkx s]bjkdc*
bnmrhcdq sgd c]s],fdmdq]shmf lncdk hm Ehf- 4 9 hm vghbg W
qdoqdrdmsr ] sqd]sldms* X qdoqdrdmsr ]m ntsbnld* Y qdoqdrdmsr
]fd* ]mc Q #fq]oghb]kkx cdohbsdc ]r ] rpt]qd( hr ] rodbh]k u]qh,
]akd qdoqdrdmshmf sgd rds ne ]kk tm]bbntmsdc e]bsnqr #d-f-*
oqnwhlhsx sn sgd ad]bg( sg]s bqd]sdr cheedqdmbdr hm Y #]fd hm sghr
b]rd(* adsvddm sgd rntqbd #θ( ]mc s]qfds #θ) ( onotk]shnmr- Enq,
l]kkx* bnmchshnmhmf nm sgd dudms Q+ r) vntkc ld]m sg]s vd ]qd
bnmrhcdqhmf onotk]shnm θ) : nsgdqvhrd onotk]shnm θ hr adhmf bnm,
rhcdqdc- Sghr fq]oghb]k qdoqdrdms]shnm hr b]kkdc ’rdkdbshnm ch],
fq]lr-‡��
Ntq s]rj hr sgdm sn dwoqdrr sgd ptdqx P+MÞxicnÞw{* Q+ r){+

M) ÞxicnÞw{{hm sdqlr ne sgd dwodqhldmsr bnmctbsdc hm θ ]mc sgd
nardqu]shnmr bnkkdbsdc hm θ) * sg]s hr* MÞx* yicnÞw{{]mc M) Þx* w* y{-
Bnmchshnmr enq ]bbnlokhrghmf sghr s]rj ]qd cdqhudc hm qder-
3 4 * 4 0 * ]mc 4 1 - Sn hkktrsq]sd gnv sgdrd bnmchshnmr vnqj hm sgd
lncdk hm Ehf- 4 9* mnsd sg]s sgd s]qfds pt]mshsx b]m ad qd,
vqhssdm ]r

P+
P

y
MÞ xicnÞw{* Q+ r) * y{MÞyiQ+ r) * cnÞw{{

+
P

y
MÞ xicnÞw{* y{MÞyiQ+ r) * cnÞw{{

+
P

y
MÞ xicnÞw{* y{MÞyiQ+ r){

+
P

y
MÞ xicnÞw{* y{M) Þy{*

904[

vgdqd sgd ehqrs khmd ne sgd cdqhu]shnm enkknvr ]esdq bnmchshnmhmf nm
Y* sgd rdbnmc khmd eqnl sgd hmcdodmcdmbd ÞQ�X

XXY{FW
#b]kkdc

’Q,]clhrrhahkhsx‡”sgd fq]oghb]k lhqqnq ne Q,hfmnq]ahkhsx(* sgd sghqc khmd
hr eqnl sgd sghqc qtkd ne sgd cn,b]kbtktr* ]mc sgd k]rs khmd hr eqnl sgd
cdehmhshnm ne Q,mncd- Dp- 04 hr b]kkdc ] sq]mronqs enqltk] adb]trd
hs dwokhb]sdr gnv dwodqhldms]k ehmchmfr hm θ ]qd sq]mronqsdc nudq sn
θ) : sgd ehqrs e]bsnq hr drshl]akd eqnl θ ]mc sgd rdbnmc nmd eqnl θ) -
Bnmrhcdq Ehf- 4 A vgdqd Y mnv bnqqdronmcr sn ’k]mft]fd

rjhkkr‡ #] oqnwx enq sgd nqhfhm]k u]qh]akd* ]fd* vghbg hr tmld],
rtqdc(- ? rhlokd cdqhu]shnm xhdkcr ] sq]mronqs dpt]shnm sg]s hr
cheedqdms eqnl Dp- 04 #qde- 3 4 (* m]ldkx*

P+MÞxicnÞw{{- 905[

Hm ] rhlhk]q e]rghnm* nmd b]m cdqhud ] sq]mronqs enqltk] enq Ehf-
4 B hm vghbg Y qdoqdrdmsr ] onrssqd]sldms u]qh]akd #d-f-* ’ahn,
l]qjdq‡(* fhuhmf

P+
P

y
MÞxicnÞw{* y{M) Þyiw{- 906[

Sgd sq]mronqs enqltk] hm Dp- 06 rs]sdr sg]s sn drshl]sd sgd b]tr]k
deedbs ne W nm X hm sgd s]qfds onotk]shnm θ) * vd ltrs drshl]sd sgd
y,rodbhehb deedbs MÞxicnÞw{* y{hm θ ]mc ]udq]fd hs nudq y* vdhfgsdc
ax sgd bnmchshnm]k oqna]ahkhsx M) Þyiw{drshl]sdc ]s θ) Whmrsd]c ne
sgd sq]chshnm]k M) Þy{[- Hmsdqdrshmfkx* Ehf- 4C qdoqdrdmsr ] rbdm]qhn
hm vghbg P hr mns sq]mronqs]akd qdf]qckdrr ne sgd mtladq ne
r]lokdr bnkkdbsdc-
Sgd lncdkr hm Ehf- 4 ]qd rodbh]k b]rdr ne sgd lnqd fdmdq]k

sgdld ne cdbhchmf sq]mronqs]ahkhsx tmcdq ]mx b]tr]k ch]fq]l- Hs
b]m ad rgnvm sg]s sq]mronqs]ahkhsx hr ed]rhakd he ]mc nmkx he sgdqd
dwhrsr ] rdptdmbd ne qtkdr sg]s sq]mrenqlr sgd ptdqx dwoqdrrhnm
P+MÞxicnÞw{* r) {hmsn ] enql vgdqd sgd cn,nodq]snq hr rdo]q]sdc
eqnl sgd Q,u]qh]akdr #4 0 (- ? bnlokdsd ]mc deedbshud oqnbdctqd v]r
cduhrdc ax qder- 4 0 ]mc 4 1 * vghbg* fhudm ]mx rdkdbshnm ch]fq]l*
cdbhcdr vgdsgdq rtbg ] rdptdmbd dwhrsr ]mc rxmsgdrhydr ] sq]mronqs
enqltk] vgdmdudq onrrhakd- D]bg sq]mronqs enqltk] cdsdqlhmdr
vg]s hmenql]shnm mddcr sn ad dwsq]bsdc eqnl sgd dwodqhldms]k ]mc
nardqu]shnm]k rstchdr ]mc gnv sgdx rgntkc ad bnlahmdc sn xhdkc ]m
drshl]sd ne P-

SpUmronpsUahkhsx epnl Ltkshokd OnotkUshnmr- ? fdmdq]khy]shnm ne
sq]mronqs]ahkhsx sgdnqx sn ltkshdmuhqnmldmsr vgdm khlhsdc dw,
odqhldmsr ]qd ]u]hk]akd hm d]bg dmuhqnmldms kdc sn ] oqhmbh,
okdc rnktshnm sn sgd c]s],etrhnm oqnakdl- C]s] etrhnm ]hlr sn
bnlahmd qdrtksr eqnl l]mx dwodqhldms]k ]mc nardqu]shnm]k
rstchdr* d]bg bnmctbsdc nm ] cheedqdms onotk]shnm ]mc tmcdq ]
cheedqdms rds ne bnmchshnmr hm nqcdq sn rxmsgdrhyd ]m ]ffqdf]sd
ld]rtqd ne s]qfdsdc deedbs rhyd sg]s hr ’adssdq*‡ hm rnld rdmrd*
sg]m ]mx nmd rstcx hm hrnk]shnm- Sghr etrhnm oqnakdl g]r qd,
bdhudc dmnqlntr ]ssdmshnm hm sgd gd]ksg ]mc rnbh]k rbhdmbdr
]mc hr sxohb]kkx g]mckdc ax ’]udq]fhmf nts‡ cheedqdmbdr #d-f-*
trhmf hmudqrd,u]qh]mbd vdhfgshmf(* vghbg* hm fdmdq]k* sdmcr sn
aktq* q]sgdq sg]m dwoknhs cdrhfm chrshmbshnmr ]lnmf sgd ]u]hk,
]akd rstchdr-
Mdudqsgdkdrr* trhmf ltkshokd rdkdbshnm ch]fq]lr sn dmbncd bnl,

lnm]khshdr ]lnmf rstchdr* vd #4 2 ( ’rxmsgdrhydc‡ ]m drshl]snq sg]s hr
ft]q]msddc sn oqnuhcd ]m tmah]rdc drshl]sd ne sgd cdrhqdc pt]mshsx*
vgdmdudq rtbg ]m drshl]sd dwhrsr- Hs hr a]rdc nm hmenql]shnm sg]s
d]bg rstcx rg]qdr vhsg sgd s]qfds dmuhqnmldms- Pdl]qj]akx* ]
bnmrhrsdms drshl]snq b]m ad bnmrsqtbsdc eqnl ltkshokd rntqbdr vhsg
] khlhsdc dwodqhldms dudm hm b]rdr vgdqd hs hr mns bnmrsqtbs]akd
eqnl ]mx rtards ne rntqbdr bnmrhcdqdc rdo]q]sdkx #4 3 (- Vd rtl,
l]qhyd sgdrd qdrtksr ]r enkknvr9

RtllUpxQdrtks 2 �SpUmronpsUahkhsxUmc CUsU Etrhnm(- Vd mnv onrrdrr
bnlokdsd rnktshnmr sn sgd oqnakdl ne sqZmronqsZahkhsx Zmc cZsZ et,
rhnm* vghbg dmsZhk sgd enkknvhmf9 fqZoghbZk Zmc Zkfnqhsglhb bqhsdqhZ
enq cdbhchmf sqZmronqsZahkhsx Zmc cZsZ etrhnm hm mnmoZqZldsqhb
lncdkr: ZtsnlZsdc oqnbdctqdr enq dwsqZbshmf sqZmronqs enqltkZr
rodbhexhmf vgZs mddcr sn ad bnkkdbsdc hm dZbg ne sgd tmcdqkxhmf
rstchdr: Zmc Zm ZrrtqZmbd sgZs* vgdm sgd Zkfnqhsgl eZhkr* etrhnm hr
hmedZrhakd qdfZqckdrr ne sgd rZlokd rhyd- Enq cdsZhkdc chrbtrrhnmr ne
sgdrd qdrtksr* rdd qder- 3 4 * 4 1 * Zmc 4 3 -

Bnmbktrhnm
Sgd tmhehb]shnm ne sgd rsqtbstq]k* bntmsdqe]bst]k* ]mc fq]oghb]k ]o,
oqn]bgdr sn b]tr]k ]m]kxrhr f]ud qhrd sn l]sgdl]shb]k snnkr sg]s g]ud
gdkodc sn qdrnkud ] vhcd u]qhdsx ne b]tr]k hmedqdmbd oqnakdlr*
hmbktchmf sgd bnmsqnk ne bnmentmchmf* r]lokhmf ah]r* ]mc fdmdq,
]khy]shnm ]bqnrr onotk]shnmr- Hm sghr o]odq* vd oqdrdms ] fdmdq]k
]ooqn]bg sn sgdrd oqnakdlr* a]rdc nm ] rxms]bshb sq]mrenql]shnm ne
sgd ptdqx ne hmsdqdrs hmsn ] enql]s cdqhu]akd eqnl sgd ]u]hk]akd
hmenql]shnm- Stmdc sn mt]mbdr hm cdrhfm* sghr ]ooqn]bg dm]akdr tr
sn ]ccqdrr ] bqtbh]k oqnakdl hm ahf c]s] ]ookhb]shnmr9 sgd mddc sn

��D_bg ch_fq_l rgnvm hm Ehf- 4 bnmrshstsdr hmcddc sgd nudqk_oohmf ne sgd b_tr_k
ch_fq_lr ne sgd rntqbd _mc s_qfds onotk_shnmr- Lnqd enql_kkx* d_bg u_qh_akd Uh

rgntkc ad rtookdldmsdc vhsg _m R,mncd vgdmdudq sgd tmcdqkxhmf etmbshnm eh nq
a_bj fqntmc e_bsnq Th hr cheedqdms adsvddm θ _mc θ) - He j mnvkdcfd _ants bnllnm,
_khshdr _mc chro_qhshdr hr mns _u_hk_akd* sq_mronqs _bqnrr cnl_hmr b_mmns* ne bntqrd*
ad itrshehdc-

A_qdhmanhl _mc Od_qk OM@R z Itkw 4 ) 1 . 0 5 z unk- 0 0 2 z mn- 1 6 z 6 2 4 0
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bnlahmd c]s]rdsr bnkkdbsdc tmcdq gdsdqnfdmdntr bnmchshnmr rn
]r sn rxmsgdrhyd bnmrhrsdms drshl]sdr ne b]tr]k deedbsr hm ] s]qfds
onotk]shnm- ?r ] ax,oqnctbs ne sghr ]m]kxrhr* vd ]qqhudc ]s rn,
ktshnmr sn svn nsgdq knmf,gdkc oqnakdlr9 qdbnudqx eqnl r]l,
okhmf rdkdbshnm ah]r ]mc fdmdq]khy]shnm ne q]mcnlhydc bkhmhb]k
sqh]kr- Sgdrd svn oqnakdlr vghbg* s]jdm snfdsgdq* l]jd to sgd

enqlhc]akd oqnakdl b]kkdc ’dwsdqm]k u]khchsx‡ #qder- 3 4 ]mc 3 5 (*
g]ud addm fhudm ] bnlokdsd enql]k bg]q]bsdqhy]shnm ]mc b]m
sgtr ad bnmrhcdqdc ’rnkudc‡ #4 4 (- Vd gnod sg]s sgd eq]ldvnqj
k]hc nts hm sghr o]odq vhkk rshltk]sd etqsgdq qdrd]qbg sn dmg]mbd
sgd ]qrdm]k ne sdbgmhptdr enq cq]vhmf b]tr]k hmedqdmbdr eqnl
ahf c]s]-

0 - Od_qk I &1 / / 8 ( BZt rZkhsx7 Lnc dkr* QdZrnmhmf * Zmc Gmedpdmbd &B_laqhcfd Tmhu Oqdrr*
Mdv Wnqj (* 1 mc Dc-

1 - Od_qk I &1 / / 8 ( B_tr_k hmedqdmbd hm rs_shrshbr9 @m nudquhdv- RsZs Rt pu 2 98 5 “0 3 5 -
2 - Od_qk I* Fkxlntq L* Idvdkk MO &1 / 0 5 ( BZt rZk Gmedpdmbd hmRsZshrshbr7 : Nphldp &Vhkdx*

Mdv Wnqj (-
3 - @mfqhrs I* Hladmr F* Ptahm C &0 8 8 5 ( Hcdmshehb_shnm ne b_tr_k deedbsr trhmf hmrsqtldms_k

u_qh_akdr &vhsg bnlldmsr(- I :l RsZs :rrnb 8 0 &3 2 3 (93 3 3 “3 6 1 -
4 - Fqddmk_mc R* K_rg S &1 / / 7 ( AhZr :mZkxrhr hmLnc dpmDohc dlhnknf x* dcr Pnsgl_m J*

Fqddmk_mc R* K_rg S &Khoohmbnss Vhkkh_lr # Vhkj hmr* Oghk_cdkogh_(* 2 qc Dc* oo 2 3 4 “2 7 / -
5 - F_kkdr C* Od_qk I &0 8 8 7 ( @m _whnl_shb bg_q_bsdqhy_shnm ne b_tr_k bntmsdqe_bst_kr- Ent mc

Rbh 2 &0 (90 4 0 “0 7 1 -
6 - G_kodqm I &0 8 8 7 ( @whnl_shyhmf b_tr_k qd_rnmhmf- TmbdpsZhmsx hm:pshehbhZk Gmsdkkhf dmbd*

dcr Bnnodq F* Lnq_k R &Lnqf_m J_tel_mm* R_m Eq_mbhrbn(* oo 1 / 1 “1 0 / -
7 - A_kj d @* Od_qk I &0 8 8 4 ( Bntmsdqe_bst_kr _mc onkhbx _m_kxrhr hm rsqtbstq_k lncdkr-

TmbdpsZhmsx hm:pshehbhZk Gmsdkkhf dmbd 00* dcr Adrm_qc O* G_mj r R &Lnqf_m J_tel_mm*
R_m Eq_mbhrbn(* oo 0 0 “0 7 -

8 - Ptahm C &0 8 6 3 ( Drshl_shmf b_tr_k deedbsr ne sqd_sldmsr hm q_mcnlhydc _mc mnm,
q_mcnlhydc rstchdr- I Dc t b Nrxbg nk 5 5 95 7 7 “6 / 0 -

0 / - Od_qk I &0 8 7 7 ( NpnaZahkhrshb QdZrnmhmf hmGmsdkkhf dms Rxrsdlr &Lnqf_m J_tel_mm* R_m
L_sdn* B@(-

0 0 - Pnrdma_tl O* Ptahm C &0 8 7 2 ( Sgd bdmsq_k qnkd ne oqnodmrhsx rbnqd hm nardqu_shnm_k
rstchdr enq b_tr_k deedbsr- AhnldsphjZ 6 / &0 (93 0 “4 4 -

0 1 - Gnsy UI* Hladmr F* Lnqshldq IG &1 / / 4 ( Oqdchbshmf sgd deehb_bx ne etstqd sq_hm,
hmf oqnfq_lr trhmf o_rs dwodqhdmbdr _s nsgdq knb_shnmr- I Dbnmnl 0 1 4 &0 ,1 (9
1 3 0 “1 6 / -

0 2 - Rohqsdr O* Fkxlntq B* Rbgdhmdr P &1 / / / ( BZt rZshnm* Npdc hbshnm* Zmc RdZpbg &LHS Oqdrr*
B_laqhcfd* L@(* 1 mc Dc-

0 3 - Od_qk I &0 8 8 4 ( B_tr_k ch_fq_lr enq dlohqhb_k qdrd_qbg- AhnldsphjZ 7 1 &3 (95 5 8 “6 0 / -
0 4 - Gt_mf W* U_ksnqs_ L &1 / / 5 ( Od_qk�r b_kbtktr ne hmsdqudmshnm hr bnlokdsd- Npnbddc hmf r

ne sg d Svdmsx,Rdbnmc Bnmedpdmbd nm TmbdpsZhmsx hm :pshehbhZk Gmsdkkhf dmbd* dcr
Cdbgsdq P* Phbg_qcrnm S &@T@H Oqdrr* Bnqu_kkhr* NP(* oo 1 0 6 “1 1 3 -

0 5 - Rgohsrdq H* Od_qk I &1 / / 5 ( Hcdmshehb_shnm ne bnmchshnm_k hmsdqudmshnm_k chrsqhatshnmr-
Npnbddc hmf r ne sg d Svdmsx,Rdbnmc Bnmedpdmbd nm TmbdpsZhmsx hm :pshehbhZk Gm,
sdkkhf dmbd* dcr Cdbgsdq P* Phbg_qcrnm S &@T@H Oqdrr* Bnqu_kkhr* NP(* oo 3 2 6 “3 3 3 -

0 6 - Fqddmk_mc R* Od_qk I* Pnahmr IL &0 8 8 8 ( B_tr_k ch_fq_lr enq dohcdlhnknfhb qdrd_qbg-
Dohc dlhnknf x 0 / &0 (92 6 “3 7 -

0 7 - Od_qk I &0 8 8 2 ( Bnlldms9 Fq_oghb_k lncdkr* b_tr_khsx* _mc hmsdqudmshnm- RsZs Rbh 7 &2 (9
1 5 5 “1 5 8 -

0 8 - Rgohsrdq H* U_mcdqVddkd S* Pnahmr I &1 / 0 / ( Nm sgd u_khchsx ne bnu_qh_sd _citrsldms enq
drshl_shmf b_tr_k deedbsr- Npnbddc hmf r ne sg d Svdmsx,Rhwsg Bnmedpdmbd nmTmbdpsZhmsx
hm:pshehbhZk Gmsdkkhf dmbd &@T@H* Bnqu_kkhr* NP(* oo 4 1 6 “4 2 5 -
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