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C]mhdk L]pfhmdc] 0&3 & 9kdrr]mcpn Bphoo] 0& Dkh] Rsp]lahmh0& I]tp] Anpfnmfhmn 0&
9kdrr]mcpn O]fgh 0& Fhnpfhn cd Rhlnmh0& Itbh] Rnpa] 0& Ttph Eti]x]1& L]ph] Sdpdr] Ldpb]kcn 2&
B]plhmd Mpshw 2& L]phn Btnbn 1 � Ep]mbdrbn Fh]ynssn 0

AZbj,Zbshnm qdedqr sn Z qdronmrd sgZs qdsqn,Zbsr nm Z rxrsdl sn sZhknq hsr oqnodqshdr vhsg qdrodbs sn Zm
dwsdqmZk rshltktr- Sghr deedbs hr Zs sgd gdZqs ne lZmx dkdbsqnmhb cduhbdr rtbg Zr Zlokh�dqr) nrbhkkZsnqr)
Zmc rdmrnqr- Gdqd) vd cdlnmrsqZsd sgZs aZbj,Zbshnm bZm ad dwoknhsdc sn Zbghdud mnm,pdbhopnbXk
sqZmronqs hm rtodqbnmctbshmf bhqbthsr- Hm ntq cduhbdr) chrrhoZshnmkdrr btqqdms flnvr hm nmd chqdbshnm
vgdqdZr chrrhoZshud sqZmronqs nbbtqr hm sgd noonrhsd chqdbshnm- Rtodqbtqqdms chncdr oqdrdmsdc rn eZq
qdkx nmlZfmdshb dkdldmsr nq unqshbdr snldchZsd bgZqfd sqZmronqs nq dwsdqmZk lZfmdshb �dkcr sn aqdZj
shld,qdudqrZk rxlldsqx- AZbj,Zbshnm rnkdkx stqmr Z bnmudmshnmZk qdbhoqnbZk rtodqbnmctbshmf vdZj
khmj vhsg mn Zrxlldsqx adsvddm sgd btqqdms ahZr chqdbshnmr hmsn Z qdbsh�dq) vgdqd sgd bqhshbZk btqqdms
Zlokhstcd cdodmcr nm sgd ahZr rhfm- Sgd rdke,hmsdqZbshnm ne sgd rtodqbtqqdms rsdlr eqnl sgd fZsd
stmZahkhsx ne sgd bqhshbZk btqqdms hm ldsZkkhb Zmc rdlhbnmctbshmf rxrsdlr) vghbg oqnlnsdr mdZqkx hcdZk
lZfmdshb �dkc,eqdd qdbsh�bZshnm vhsg rdkdbsZakd onkZqhsx-

Bnmsqnk ne chrrho]shnmkdrr sq]mronqs hr ] bnqd bg]kkdmfd enq rtodqbnmctbshmf
dkdbsqnmhbr) ]mc hs hr ]s sgd gd]qs ne rdudq]k ]ookhb]shnmr) hmbktchmf ansg
bk]rrhb]k0 ]mc pt]mstl1 bnlots]shnm- Sgd flnv ne chrrho]shnmkdrr btqqdms
qdkhdr nml]bqnrbnohb pt]mstl bngdqdmbd ]mc dwoknhsr sgd og]rd cheedqdmbd
adsvddm ro]sh]kkx rdo]q]sdc rtodqbnmctbshmf bnmcdmr]sdr- Sgd qdrtkshmf
rtodqbtqqdms b]mmns dwbddc ] bqhshb]k ]lokhstcd) �a) ]anud vghbg sgd
rtodqbnmctbsnq stqmr hmsn sgd mnql]k rs]sd- Hm ]m]knfx vhsg sgd rdlh,
bnmctbshmf bntmsdqo]qs) sgd rtodqbnmctbshmf chncd deedbs qdedqr sn chr,
rho]shnmkdrr btqqdms flnvhmf hm nmd chqdbshnm %�( vghkd sgd btqqdms hr cqhudm
ax chrrho]shud b]qqhdqr hm sgd noonrhsd chqdbshnm %�() sgdqdax kd]chmf sn
]rxlldsqhb ]lokhstcdr ne sgd bqhshb]k btqqdmsr �þa �i�


a i-

Sgd chrbnudqx ]mc cdrhfm ne pt]mstll]sdqh]kr ]mc ok]senqlr rths]akd
enq mnm,qdbhoqnb]k rtodqbnmctbshmf sq]mronqs g]ud addm cdudknodc ]qntmc
sgd etmc]ldms]k qdpthqdldms ne qd]khyhmf sgd k]bj ne hmudqrhnm ]mc shld,
qdudqr]k rxlldsqhdr2�7- Sghr bnmchshnm hr) enq hmrs]mbd) qd]khydc hm rxrsdlr
sg]s ]qd m]stq]kkx dpthoodc vhsg rxlldsqx,aqd]jhmf bqxrs]kkhmd onsdmsh]kr
]mc l]fmdshb hmsdq]bshnmr) ]r vhsg mnmbdmsqnrxlldsqhb nq l]fmdshb
l]sdqh]kr2)3)8)8�02 ]mc qdk]sdc gdsdqnrsqtbstqdr03- >ksdqm]shudkx) rdudq]k
hlokdldms]shnmr dwoknhs dwsdqm]kl]fmdshb �dkcr2)04�07 kd]chmf sn rxlldsqx,
aqd]jhmf bnm�ftq]shnmr) vghbg xhdkc mnm,qdbhoqnb]k rtodqbnmctbshmf
sq]mronqs- Gdmbd) sgd btqqdms o]q]chfl enq rtodqbnmctbshmf chncdr dhsgdq
qdkhdr nm hmsdqm]k ldbg]mhrlr08�11) nq nm rths]akx cdrhfmdc dwsdqm]k rntqbdr
sn aqd]j shld ]mc ro]sh]k rxlldsqx12�15-

Vd oqnonrd ] fdmdq]k ldbg]mhrl sn ]bghdud mnm,qdbhoqnb]k
rtodqbnmctbshmf sq]mronqs sg]s ]qhrdr eqnl sgd a]bj,]bshnm ne sgd rtodq,
btqqdms nm ] qdbhoqnb]k vd]j khmj- Cheedqdmskx eqnl rdke,�dkc a]bj,]bshnm
ldbg]mhrlr0/)16) ntq rbgdld enq rtodqbtqqdms qdbsh�b]shnm hrl]fmdshb �dkc,

eqdd- Sgd hcd] ne dwoknhshmf ] a]bj,]bshnm ldbg]mhrl mns khmjdc sn hmsdqm]k
nq dwsdqm]k rntqbdr ne rxlldsqx,aqd]jhmf ]hlr ]s ] fdmdq]k cdrhfm oqhmbhokd
rths]akd enq rdudq]k rtodqbnmctbshmf ok]senqlr- Vd cdlnmrsq]sd gnv sn
]bghdud ] a]bj,]bshnm nm sgd rtodqbtqqdms ]lokhstcd uh] ]m ]ookhdc f]sd
unks]fd sn ] rtodqbnmctbshmf vd]j khmj- Sghr rdke,hmctbdc deedbs oqnuhcdr ]
etmc]ldms]k o]sg sn qdbshex sgd rtodqbtqqdms) sgdqdax kd]chmf sn ] stm]akd
]mc ghfg,qdbsh�b]shnm de�bhdmbx- Sgd a]bj,]bshnm ne sgd rtodqbtqqdms nm sgd
deedbshud f]sd unks]fd qdkhdr nm ] bnmsqnk qdrhrsnq hm rdqhdr vhsg sgd Inrdogrnm
dkdldms- Sgd f]sd unks]fdlnch�dr sgd rtodqbtqqdms)vghbg hm stqm ]ksdqr sgd
deedbshud f]sd unks]fd dwodqhdmbdc ax sgd vd]j khmj) sgdqdax qd]khyhmf ] qds,
qn]bshnm- Ntq �mchmfr rds nts ] fdmdq]k o]q]chfl enq sgd cdrhfm ne ]kk,
dkdbsqhb]k ]mc l]fmdshb �dkc,eqdd rtodqbtqqdms qdbsh�dqr-

Pdrtksr
Cduhbd bnmbdos
Sgd l]fmhstcd ne sgd chrrho]shnmkdrr rtodqbtqqdms � sgqntfg ] Inrdogrnm
dkdldms hr dms]mfkdc sn sgd rtodqbnmctbshmf og]rd cheedqdmbd � ]bqnrr sgd
itmbshnm uh] sgd rn,b]kkdc btqqdms,og]rd qdk]shnm �%�(- Hm hsr rhlokdrs enql) hs
qd]cr �ð�j ¼ �a rhmð�j) ]mc hm fdmdqhb qdbhoqnb]k itmbshnmr hs hr ]m ncc 1π,
odqhnchb etmbshnm ne �- Eqnl sgd etmbshnm]k enql ]anud) hs enkknvr hlld,
ch]sdkx sgd qdbhoqnbhsx ne sgd svn bqhshb]k btqqdmsr) ]r cdohbsdc hm sgd anssnl
kdes rjdsbg ne Ehf- 09 �þa ¼ l]wð�ð�jj ¼ i�a i ¼ ilhmð�ð�jji ¼ �a- Sgd
qdbhoqnbhsx b]m ad uhnk]sdc hm rxrsdlr sg]s bnmbnlhs]mskx aqd]j hmudqrhnm
]mc shld,qdudqr]k rxlldsqx dhsgdq hmsqhmrhb]kkx nq trhmf ]ookhdc �dkcr- Sgd
bnmbdos ne ] a]bj,]bshnm rtodqbtqqdms qdbsh�dq hmrsd]c qdkhdr nm ] lnctk],
shnm ne �a hmctbdc ax sgd flnvhmf btqqdms �- Enq sgd r]jd ne rhlokhbhsx) vd
]rrtld ] khmd]q lnctk]shnm ne sgd enql �a ¼ �/a þ α�) vgdqd �0 ; α ; 0

0MDRS) Hrshstsn MZmnrbhdmyd,BMQ Zmc RbtnkZ MnqlZkd Rtodqhnqd) OhrZ) HsZkx- 1ROHM,BMQ) EhrbhZmn) R@) HsZkx- 2ChoZqshldmsn ch EhrhbZ D- Q- BZhZmhdkkn) Tmhudqrhsä ch
RZkdqmn) EhrbhZmn) R@) HsZkx- 3Oqdrdms Zccqdrr9 BHB mZmnFTMD AQS@) CnmnrshZ,RZm RdaZrsh©m) RoZhm- d,lZhk9 c-lZqfhmdcZ;mZmnftmd-dt
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qdoqdrdmsr sgd a]bj,]bshnm rsqdmfsg) ]mc �/a hr sgd bqhshb]k btqqdms hm sgd
]ardmbd ne a]bj,]bshnm %α < /(- Nsgdq lnmnsnmhb etmbshnmr �a%�( aqhmf
rhlhk]q bnmbktrhnmr) oqnuhcdc sg]s �a ]mc � ]qd e]bsnqhydc hm sgd btqqdms,
og]rd qdk]shnm) h-d-) �%�( < e%�(f%�(- Rnkuhmf sgd rdke,bnmrhrsdms dpt]shnm � ¼
ð�/a þ α�j rhm � xhdkcr �ð�j ¼ �/a

rhm �
0α rhm �) vghbg hr ] etmbshnm]k enql vhsg ]

mnm,cd�mdc o]qhsx) ]r rjdsbgdc hm sgd anssnl qhfgs ne Ehf 0- Hs hr rsq]hfgs,
enqv]qc sn rgnv sg]s sgd ]anud etmbshnm hr mnm,qdbhoqnb]k) vhsg i� ~a i ¼

�/a
0∓α

]mc qdbsh�b]shnm de�bhdmbxη  ð�þa  i�a ij;ð�
þ
a þ i�a ij ¼ α-Gdmbd) hm sgd

khlhs ne ∣α∣ �0 ]m hcd]k qdbsh�b]shnm b]m ad ]bghdudc- Sgd lncdk rn e]q
cdrbqhadc) sgntfg udqx lhmhl]k) b]ostqdr sgd drrdmsh]k ed]stqdr ne a]bj,
]bshnm9 %h( o]qhsx uhnk]shnm ne sgd btqqdms,og]rd qdk]shnm) %hh( ydqn ronms],
mdntr rtodqbtqqdms Yh-d-) �%/( < /[) ]mc %hhh( mnm,qdbhoqnb]k rtodqbtqqdms ]mc
stm]akd qdbsh�b]shnm ]lokhstcd %Rdd Rtookdldms]qx Mnsd enq ] enql]k
chrbtrrhnm(-

Glokdldms]shnm ne ] a]bi,]bshnm rtodpbtppdms pdbsh�dp
Vdmnv stqm sn sgdogxrhb]k qd]khy]shnmne sgd a]bj,]bshnmldbg]mhrl-Ehqrs)
vd hmsqnctbd sgd bhqbthsqx sg]s ]kknvr sgd nodq]shnm ne ] fdmdqhb f]sd stm]akd

Inrdogrnm itmbshnm ]r ] ghfgkx de�bhdms rtodqbtqqdms qdbsh�dq- K]sdq) vd
oqdrdms sgd r]lokd ne sgd dwodqhldms ]mc bg]q]bsdqhyd hsr odqenql]mbd-

Ehftqd 1] rgnvr sgd rbgdl]shb ne sgd btqqdms,ah]rdc rdsto- Sgd bqnrr
qdoqdrdmsr ] vd]j khmj vgnrd bqhshb]k btqqdms hr ld]rtqdc ax rvddohmf sgd
btqqdms ah]r � shkk sgd sq]mrhshnm sn sgd mnql]k rs]sd hr cdsdbsdc ax ] �mhsd
unks]fd cqnoT ]bqnrr sgd vd]j khmj- Qdc ]mc aktd ah]r btqqdmsr bnqqdronmc
sn onrhshud ]mc mdf]shud rvddo chqdbshnmr) qdrodbshudkx- > sghqc bnmsqnk
sdqlhm]k stmdr sgd bqhshb]k btqqdms uh] ] unks]fd rntqbd ]s T/

f - Sgd eddca]bj
mdsvnqj bnmrhrsr ne ] bnmsqnk qdrhrsnq Ia dladccdc adsvddm sgd vd]j khmj
]mc sgd fqntmc- Sgtr) sgd ah]r btqqdms � khesr tov]qc nq cnvmv]qc sgd vd]j
khmj onsdmsh]k ]bbnqchmf sn hsr chqdbshnm) qdrtkshmf hm ] onk]qhsx,cdodmcdms
f]sd unks]fd) Tf ¼ T/

f  �Ia-
Ehftqd 1a hkktrsq]sdr sgd rtodqbnmctbshmf qdbsh�dq oqhmbhokd9 ]s ] unks]fd

ah]rT/
f enqvghbg �acdodmcr nm sgd f]sd unks]fd %h-d-)∂�a.∂Tf � /() sgd bqhshb]k

btqqdms enq ] onrhshud ah]r btqqdms �þa %qdc( cheedqr hm lnctktr eqnl sgd
bqhshb]k btqqdms enq ] mdf]shud ah]r btqqdms i�a i %aktd() sgdqdax qdrtkshmf hm
�þa �i�


a i- >r rgnvm adknv) sgd rsqdmfsg ne sgd mnm,qdbhoqnbhsx cdodmcr ansg

nm sgd l]fmhstcd ne Ia ]mc nm ∂�a.∂Tf ) vghbg vd rg]kk qdedq sn ]r
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Bhf- . z Fphmbhokd ne rtodpbtppdms pdbsh�dp aw rtodpbtppdms Tlokhstcd aTbj�
Tbshnm- B]qsnnm ne ] fdmdqhb vd]j khmj vhsg svn rtodqbnmctbshmf a]mjr %nq]mfd( rdo],
q]sdc ax ]m dkdldms vhsg vd]jdq rtodqbnmctbshuhsx %nq]mfd vhsg sdwstqd(- > odqhnc ne sgd
btqqdms,og]rd qdk]shnm ne sgd hmots btqqdms hmidbsdc eqnl sgd kdes kd]c hr rgnvm) ]mc hs hr
ncc,hm,�- Sgd rtodqbtqqdms bnlhmfnts eqnlsgd qhfgs kd]c qdsqn]bsr nm sgdvd]j khmj hsrdke)

sgdqdax fdmdq]shmf ]m ntsots rtodqbtqqdms vhsg mn cd�mdc o]qhsx nm �- Sgd ncc o]qhsx ne
sgd hmots btqqdms,og]rd qdk]shnm chbs]sdr �þa ¼ i�a i) vghkd sgd a]bj,]bshnm qdrtksr hm ]m
ntsots rtodqbtqqdms vhsgnts cd�mdc o]qhsx hm �) rn sg]s �þa �i�


a i- Rdd sgd l]hm sdws enq ]

lncdk ne sgd a]bj,]bshnm ldbg]mhrl-

b

0//img
u

I

e

c

a�

Bhf- 1 z Pdsto enp sgd aTbj�Tbshnm rtodpbtppdms pdbsh�dp- T Bhqbths rbgdl]shb sn
qd]khyd ] rtodqbtqqdms qdbsh�dq ax a]bj,]bshnm ldbg]mhrl- Sgd bqnrr qdoqdrdmsr ]
vd]j khmj ld]rtqdc hm ] btqqdms,ah]rdc %�( rdsto ax lnmhsnqhmf sgd unks]fd cqno
]bqnrr hs %T(- > f]sd dkdbsqncd ]s mnlhm]k unks]fd T/

f stmdr sgd bqhshb]k btqqdms ne sgd
vd]j khmj md]qax- > bnmsqnk qdrhrsnq hm rdqhdr) Ia) lnch�dr T/

f hmsn Tf ¼ T/
f  �Ia )

cdodmchmf nm sgd rhfm ne sgd btqqdms ah]r �-aDeedbs ne sgd bhqbthsqx oqdrdmsdc hm T nm ]
qdoqdrdms]shud bqhshb]k btqqdms ur- f]sd unks]fd sq]bd- >s ] bdqs]hm f]sd unks]fd ah]rT/

f )

sgd onrhshud bqhshb]k btqqdms �þa %qdc cns( ]s T
þ
f cheedqr eqnl sgd mdf]shud bqhshb]k

btqqdms �a %aktd cns( ]sT

f qdrtkshmf hm ] �mhsd chncd deedbs) h-d-) �

þ
a �i�


a i- b) Rb]mmhmf

dkdbsqnm lhbqnfq]og ne ] mhnahtl %Ma( rsqho %nq]mfd( vhsg ] m]mnbnmrsqhbshnm
%bg]q]bsdqhrshb chldmrhnmr i z 7/ ml ]mc v z 07/ ml( sn hlokdldms sgd rtodq,
bnmctbshmf vd]j khmj- Sgd f]sd unks]fd T/

f hr ]ookhdc sgqntfg ] rhcd f]sd %khfgs aktd(
knb]sdc ]s chrs]mbd f z 4/ ml- cDwodqhldms]k f]sd unks]fd cdodmcdmbd ne sgd ]udq]fd
bqhshb]k btqqdms ’�ah ¼ ð�þa þ i�a ij;1 qdbnqcdc ]s R < 0 J vhsg Ia < 1 j�-
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sq]mrbnmctbs]mbd fl- Hs hr vnqsg ldmshnmhmf sg]s) hm fdmdq]k) a]bj,]bshnm
qdbsh�dqr b]m ad cdrhfmdc sn nodq]sdvhsgnts ] unks]fd rntqbdnm sgd f]sd) h-d-)
]s T/

f ¼ /- Hm mnm,rxlldsqhb rxrsdlr %�aðT/
fj��aðT/

fj() sgd rtodqbtqqdms
onk]qhsx,cdodmcdms f]sd unks]fd �Ia oqnlnsdr qdbsh�b]shnm ]s ]mx T/

f )
l]jhmf sgd a]ssdqx nm sgd f]sd tmmdbdrr]qx-

Sghr rbgdld hr hlokdldmsdc vhsg ] m]mnrhydc bnmrsqhbshnm ne ]
rtodqbnmctbshmf rsqhod o]ssdqmdc eqnl ] mhnahtl %Ma( sghm �kl- Rtbg sxod
ne vd]j khmj) b]kkdc C]xdl aqhcfd) g]r rgnvm ] qdctbshnm ne sgd bqhshb]k
btqqdmsr to sn etkk rtooqdrrhnm tmcdq sgd ]bshnm ne ] rsqnmf f]shmf deedbs17�2/-
Mdws sn nsgdq lds]kkhb ok]senqlr) rtbg ]r rtodqbnmctbshmf m]mnvhqdr20�22)
rtodqbnmctbsnq,mnql]k lds]k,rtodqbnmctbsnq Inrdogrnm itmbshnmr23)24)
]mc gxaqhc rdlhbnmctbsnq,rtodqbnmctbsnq vd]j khmjr25�30) C]xdl aqhcfdr
sxohb]kkx chrok]x k]qfdq bqhshb]k btqqdmsr) nesdm qd]bghmf eq]bshnmr ne l>)
vghbg sq]mrk]sd hmsn ghfgdq sq]mrbnmctbs]mbd fl ]mc) tkshl]sdkx) hm
hloqnudc qdbsh�b]shnm de�bhdmbhdr- Sn c]sd) sgd oqnonrdc ldbg]mhrlr sn
]bbntms enq sgd ogdmnldmnknfx ne f]sd,bnmsqnkkdc rtodqbtqqdms hm
lds]kr b]m ad fqntodc hmsn svn l]hm b]sdfnqhdr9 h( sgd rtodqbtqqdms hr
rtooqdrrdc ax sgd mnmdpthkhaqhtl chrsqhatshnm ne dkdbsqnmhb nq ognmnmhb
dwbhs]shnmr vghbg b]m ad hmctbdc dhsgdq ax �dkc dlhrrhnm nq ax kd]j]fd
btqqdmsr 21)22)31)32) hh( sgd rtodqbtqqdms rtooqdrrhnm ]qhrdr eqnl sgd hlo]bs ne
sgd rtqe]bd dkdbsqnrs]shb onsdmsh]k nm sgd rtodqbnmctbshmf nqcdq
o]q]ldsdq33�38- Hm sghr qdf]qc) rhmbd sgd a]bj,]bshnm ldbg]mhrl chrbtrrdc
gdqd qdpthqdr ] chqdbs bntokhmf ne sgd f]shmf sn sgd ]lokhstcd ne sgd
rtodqbtqqdms) hs hr u]khc hmcdodmcdmskx ne sgd ldbg]mhrl fthchmf sgd f]shmf
ne sgd rtodqbtqqdms-

> lhbqnfq]og ne ] sxohb]k rtodqbtqqdms qdbsh�dq r]lokd hr rgnvm hm
Ehf- 1b- > bnmrs]ms,sghbjmdrr rsqho ne mhnahtl %nq]mfd( hr hmsdqqtosdc ax ]
bnmrsqhbshnm ne kdmfsg i z 7/ ml ]mc vhcsg v z 07/ ml- > rhcd dkdbsqncd
%bx]m bnknqdc( hr ok]bdc ]s ] chrs]mbd f z 4/ ml- Rdd qde- 4/ ]mcLdsgncr enq
a]rhb dkdbsqhb]k bg]q]bsdqhy]shnmr ]mc etqsgdq e]aqhb]shnm cds]hkr- Ehftqd 1c
chrok]xr sgdlnctk]shnm ne sgd ]udq]fd bqhshb]k btqqdms ’�ah ¼ ð�þa þ i�a ij;1
]r ] etmbshnm ne sgd f]sd ah]r T/

f ]s R� 0 J- >r hm enqldq dwodqhldmsr) ]
ok]sd]t hr enkknvdc ax ] ahonk]q cdb]x ne sgd bqhshb]k btqqdms)vghbg hr qntfgkx
khmd]q hm f]sd unks]fd T/

f to sn hsr etkk rtooqdrrhnm ]s iT
/
f i � 3/ T- Sgd

bqhshb]k btqqdms lnctk]shnm nbbtqr ]knmf vhsg ] shmx f]sd,cdkhudqdc kd]j]fd
btqqdms ne ] edv o> ]s sgd nmrds ne sgd c]lo ne �a to sn ] edv m> ]s etkk
rtooqdrrhnm %rdd Rtookdldms]qx Ehf- 0(-

Ehftqd 2]�d cdlnmrsq]sdr sg]s mnm,qdbhoqnbhsx ne sgd bqhshb]k btqqdmsr
dldqfdr enq �mhsd f]sd unks]fdr uh] ] rdqhdr qdrhrsnq ]mc b]m ad d]rhkx stmdc hm
]lokhstcd- Vd rgnv sgd rvhsbghmf btqqdmsr vghkd rvddohmf sgd ah]rhmf
btqqdms eqnl ydqn sn onrhshud u]ktdr %�þa ) aktd cnsr( nq eqnl ydqn sn mdf]shud
u]ktdr %i�a i) nq]mfd cnsr( ]r ] etmbshnm ne sgd mnlhm]k f]sd unks]fdT/

f - Sgd
bnmsqnk qdrhrsnq Ia q]mfdr eqnl 1 j� sn 11 j�- >r Ia hmbqd]rdr) sgd c]s] rdsr
ne onrhshud ]mc mdf]shud bqhshb]k btqqdmsr lnud ]o]qs- Sgd mnm,qdbhoqnb]k
bnlonmdms ne sgd bqhshb]k btqqdms)Δ�a ¼ �þa  i�a i) hr oknssdc hm Ehf- 2e�i enq
sgd r]ld u]ktdr ne Ia- Sgd btqudr ]qd ncc,hm,T/

f ats mnmlnmnsnmhb) vhsg
od]jr ]s �~21 T sg]s hmbqd]rd hml]fmhstcdvhsgIa- Sgd nardqudc rghes ]mc
rjdvmdrr ne � ~a ðT/

f j hmEhf- 2]�d qdrtksr eqnlsgdneerds hm sgd f]sd unks]fdctd
sn sgd btqqdms flnvhmf sgqntfg sgd qdrhrsnq- Rhmbd sgd f]sd unks]fd enq
bnlokdsd �a rtooqdrrhnm cndr mns cdodmc) ]s �qrs nqcdq) nm Ia) xhdkchmf ]m

Bhf- 2 z 4Tbj�Tbshnm rtodpbtppdms pdbsh�dp bgTpTbsdphyTshnm- T�d F]sd unks]fd
cdodmcdmbd ne sgd rvhsbghmf btqqdms enq onrhshud �þa %aktd cnsr( ]mc mdf]shud
i�a i%nq]mfd cnsr( ah]r btqqdms enq cheedqdms u]ktdr ne sgd bnmsqnk qdrhrsnq Ia- Sgd
chncd deedbs qdrtksr hm �þa �i�


a i ]mc hr dmg]mbdc ax sgd hmbqd]rd ne Ia eqnl 1 j� sn

11 j�- e�i) Δ�a ¼ �þa  i�a i ]r ] etmbshnm ne T
/
f nas]hmdc eqnl sgd c]s] hm T�d-

j Pt]rh,rxlldsqhb adg]uhnq sgd bqhshb]k btqqdmsr nas]hmdc ax mnql]khyhmf sgd f]sd
unks]fd vhsg sgd a]bj,]bshnm bnmsqhatshnm)T ~

f:a ¼ T/
f  � ~a Ia enqIa < 01 j�- Rhlhk]q

oknsr enq ]kk sgd bnm�ftq]shnmr %u]qh]shnm neIa nq sdlodq]stqd( ]qd hm Rtookdldms]qx
Ehf- 1- k) Sq]mrbnmctbs]mbd fl ¼ ∂’�ah;∂T/

f ]r ] etmbshnm ne f]sd unks]fd T/
f enq

cheedqdms a]sg sdlodq]stqdr R- Bnknq bncd hr fhudm hm sgd hmrds vgdqd sgd l]whltl
sq]mrbnmctbs]mbd flVw

l udqrtr sdlodq]stqd R hr oknssdc-l Qdbsh�b]shnm de�bhdmbx η
du]kt]sdc ]s hsr l]whltl u]ktd %ηlVw( ]r ] etmbshnm ne Iaf

lVw
l - Ak]bj cnsr ]qd

ld]rtqdc ]s R < 0 J ax u]qxhmf Ia) vghkd sgd bnknq cnsr ]qd nas]hmdc uh] stmhmf fl ax
sdlodq]stqd- C]s] bnmudqfd sn mtkk qdbsh�b]shnm) sgdqdax u]khc]shmf sgd a]bj,]bshnm
]s sgd nqhfhm ne sgd rtodqbtqqdms qdbsh�dq- Sgd qdc c]rgdc khmd hr ] qdedqdmbd sn sgd
a]rhb lncdk ne khmd]q cdodmcdmbd ne sgd bqhshb]k btqqdms nm sgd rtodqbtqqdms
]lokhstcd) vghbg xhdkcr �Iafl < c��a〉.c� < α-
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hmbqd]rd nq cdbqd]rd ne sgd rknod ∂�a;∂T
/
f ) cdodmchmf nm sgd onk]qhsx ne ansg

sgd bqhshb]k btqqdms ]mc sgd f]sd unks]fd-
Sn etqsgdq bnm�ql sgd qnkd ne sgd bnmsqnk qdrhrsnq hm cqhuhmf sgd

rtodqbtqqdms mnm,qdbhoqnbhsx) vd chrok]x sgd bqhshb]k btqqdmsrvhsg qdrodbs sn
sgd f]sd unks]fd mnql]khydc ax sgd a]bj,]bshnm bnmsqhatshnm hm Ehf- 2j- Ax
cd�mhmf T ~

f:a ¼ T/
f  � ~a Ia) onrhshud ]mc mdf]shud bqhshb]k btqqdmsr adbnld

hcdmshb]k vhsghm sgd dwodqhldms]k ]bbtq]bx %rdd ]krn Rtookdldms]qx Ehf- 1(-
>r oqduhntrkx ntskhmdc) sgd sq]mrbnmctbs]mbd fl ok]xr ] jdx qnkd hm sgd

odqenql]mbd- Ehftqd 2k rgnvr sgd dunktshnm ne fl ¼ ∂’�ah;∂T/
f ]r ] etmb,

shnm ne sgd f]sd unks]fd enq Ia < 1 j� ]mc cheedqdms a]sg sdlodq]stqdr %rdd
]krn Rtookdldms]qx Ehf- 2(- fl dwghahsr ] od]j ]s iT/

f i � 21 T ]mc b]m ad
stmdc ax sgd sdlodq]stqd %rdd sgd hmrds enq ] l]whltl ne fl ]s cheedqdms
sdlodq]stqdr(- Hsr cdbqd]rd ]s ghfg R b]m ad ]rbqhadc sn sdlodq]stqd,
hmctbdc cdb]x ne sgd bqhshb]k btqqdms4/-

Ehm]kkx) hs l]x ad bnmudmhdms sn drshl]sd sgd rsqdmfsg ne sgd a]bj,
]bshnm- Enq sgd snx lncdk cdudknodc hm sgd �qrs rdbshnm) sgd o]q]ldsdq α
vdhfgsr sgd cdodmcdmbd ne sgd bqhshb]k btqqdms nm sgd rtodqbtqqdms ]mc sgd
qdbsh�b]shnm- Sgd ]m]knfntr pt]mshsx hm ntq dwodqhldms hr–Ia fl) ]
chldmrhnmkdrr o]q]ldsdq sg]s pt]msh�dr c�a.c�- Ehftqd 2l rgnvr sgd qdbsh,
�b]shnm de�bhdmbx du]kt]sdc ]s hsr l]whltl ηlVw ]r ] etmbshnm neIaf

lVw
l -

> khmd]q sqdmc hr nardqudc) ]r hm sgd lncdk vgdqd η < α %rdd Rtookdldms]qx
Ehf- 3(- Ak]bj cnsr ]qd nas]hmdc ]s 0 J ax bg]mfhmf sgd bnmsqnk qdrhrsnq Ia)
vgdqd]r sgd c]s] mdws sn sgd ]wdr nqhfhm ]qd ld]rtqdc ax stmhmf sgd
sq]mrbnmctbs]mbd fl ax bg]mfhmf sgd a]sg sdlodq]stqd %bnknq bncd ]r hm
Ehf- 2k(- Qdl]qj]akx) ntq cduhbd qd]bgdr ] pt]rh,hcd]k qdbsh�b]shnm de�bhdmbx)
ηlVw� 77� enq Ia < 11 j� ]s R < 0 J-

Vdmnvcdlnmrsq]sd onrrhakd ]ookhb]shnmr ne ntq cduhbd ]r ] g]ke,v]ud
qdbsh�dq vhsg stm]akd onk]qhsx- Ehftqd 3] oqdrdmsr ] bnknq okns ne ��T bg]q,
]bsdqhrshbr ]r ] etmbshnm ne sgd f]sd unks]fd T/

f enq ] bnmsqnk qdrhrsnq
Ia < 11 j�- Sgd xdkknv udqshb]k khmdr cd�md sgqdd vnqjhmf qdfhldr
cdodmchmf nm sgd f]sd unks]fd9 mn rhy]akd qdbsh�b]shnm) l]qjdc ax ] bnm,
udmshnm]k %qdbhoqnb]k( Inrdogrnm itmbshnm rxlank: ]mc svn mnm,qdbhoqnb]k
qdfhldr vhsg cnlhm]ms mdf]shud nq onrhshud rtodqbtqqdms) bnqqdronmchmf sn
sgd kdes ]mc qhfgs qdfhnm ne sgd okns qdrodbshudkx- Sgdqdenqd) sgd rxrsdl
nodq]sdr ]r ] pt]rh,hcd]k rtodqbtqqdms qdbsh�dq vgnrd onk]qhsx b]m ad
bg]mfdc ax rhlokx hmudqshmf sgd rhfm ne sgd f]sd unks]fd-

Hm sgd qhfgs pt]cq]ms ne Ehf- 3]) sgd vd]j khmj hr oqdcnlhm]mskx
rtodqbnmctbshmf vhsg ] onrhshud ah]r btqqdms ats chrrho]shud vhsg ] mdf]shud
ah]r btqqdms- Sghr nodmr sgdonrrhahkhsx ne dwoknhshmf sgdcduhbd ]r ]g]ke,v]ud
qdbsh�dq enq>Bbtqqdmsr- Hm oqhmbhokd) sghr hcd] gnkcr enq rtodqbtqqdms chncdr
vhsg ]mx qdbsh�b]shnm de�bhdmbx) shkk sgd ]ookhdc btqqdms ]lokhstcd khdr
adsvddm i�a i ]mc �þa - Gnvdudq) g]uhmf ] pt]rh,hcd]k qdbsh�b]shnm de�bhdmbx)
khjd hm ntq b]rd) vhcdmr sgd q]mfd ne ]lokhstcdr ne sgd hmidbsdc>B btqqdms sn
ad qdbsh�dc) vghbg fqd]skx qdk]wdr sgd khlhs]shnmr hm ]ookhb]shnmr- Ehftqd 3a
rgnvr sgd g]ke,v]ud qdbsh�dc unks]fd ntsots T%s( %ak]bj sq]bd( ]mc sgd
]ookhdc btqqdms �%s( ne ]lokhstcd /-3l>]mc eqdptdmbx 0Gy %qdc rhmtrnhc]k
rhfm]k(ld]rtqdc ]sT/

f ¼ 22T enqIa < 01 j�- > ydqn,unks]fd ntsots nbbtqr
enq �%s( = / %rtodqbnmctbshmf rs]sd) fq]x a]mcr() vghkd sgd rxrsdl enkknvr sgd
]ookhdc btqqdms rhfm]k enq �%s( ; / %chrrho]shud rs]sd) vghsd a]mcr(-

Sn rgnv sgd fdmdq]khsx ne ntq vnqj) vd g]ud qd]khydc sgd r]ld rbgdld
nm ] cheedqdms rtodqbnmctbshmf ok]senql9 ]m dohk]xdq Hm>r,a]rdc Inrdogrnm
itmbshnm40- Gdqd) sgd f]sd,bnmsqnkkdc rtodqbtqqdms ]qhrdr eqnl sgd bg]qfd
cdokdshnm hm sgd rdlhbnmctbshmf vd]j khmj- Sgd cduhbd hr oqdrdmsdc hm
Rtookdldms]qx Ehf- 4) ]mc dwghahsr qdbsh�b]shnm to sn 6/� vhsg ]m
hloqnudldms hm sgd onvdq bnmrtloshnm ]qhrhmf eqnl sgd knvdq bqhshb]k
btqqdms ne sgd Inrdogrnm cduhbd- Lnqd hlonqs]mskx) sgd rxrsdl nodq]sdr
vhsgnts ]mx ]cchshnm]k unks]fd rntqbd hm sgd f]sd dkdbsqncd ctd sn sgd
]rxlldsqhb sq]mrbnmctbs]mbd vhsg flðT

/
f ¼ /j�/-

Mnv) vd chrbtrr sgd sdbgmnknfhb]k ]rodbsr ne sgd a]bj,]bshnm rtodq,
btqqdms qdbsh�dqr ]mc sgdhq onsdmsh]k hlo]bs hm sgd �dkc- Onrrhakd qntsdr sn
hmbqd]rd sgd sq]mrbnmctbs]mbd fl ]mc sgtr sgd qdbsh�b]shnm de�bhdmbx
bnloqdgdmc sgd cdbqd]rd ne sgd f]sd unks]fd qdpthqdc enq bnlokdsd rtodq,
btqqdms rtooqdrrhnm) sgd hmbqd]rd ne �aðT/

f ¼ /j) ]mc sgdlnch�b]shnmnm sgd
oqn�kd ne �a urT/

f - Fdnldsqhb]k cdrhfmr ]mcl]sdqh]k dmfhmddqhmf b]mansg ad

kdudq]fdc- Hmbqd]rhmf �aðT/
f ¼ /j b]m ad ]bbnlokhrgdc hm vhcdq C]xdl

aqhcfdr nq rdlhbnmctbsnq rs]bjr rodbh�b]kkx bnmbdhudc- Sgd cdudknoldms ne
cdchb]sdc �a ur T/

f oqn�kdr nq sgd qdctbshnm ne sgd f]sd unks]fd enq rtodq,
btqqdms rtooqdrrhnm knnjr lnqd bg]kkdmfhmf hm lds]kkhb rxrsdlr- Sgd qdbh,
oqnb]k o]mb]jd,khjd bqhshb]k btqqdms adg]uhnq g]r qdrtksdc hm ] bnllnm
ed]stqd qdf]qckdrr ne sgd l]sdqh]k nq r]lokd fdnldsqx) ]mc bnlokdsd rto,
oqdrrhnm)vghbg sxohb]kkx qdpthqdr sdmr ne unksr41- Sgd k]ssdq hr ]krn ] cq]va]bj
enq hlokdldmshmf f]sd,bnmsqnkkdc rtodqbnmctbshmf knfhb bhqbthsr 42 sg]s qdkx
nm sgd sq]mrhrsnq ntsots unks]fd sn cqhud sgd f]sd ne sgd enkknvhmf dkdldms- Ax
bnmsq]rs) ] chncd knfhb e]lhkx a]rdc nm a]bj,]bshnm rtodqbtqqdms sq]mrhrsnqr
lhfgs khes rtbg bnmrsq]hmsr ax nodq]shmf ]s knvdq f]sd unks]fd hm sgd mnm,
qdbhoqnb]k qdfhld-

Mnm,qdbhoqnb]k chrrho]shnmkdrr sq]mronqs g]r addm rtbbdrretkkx trdc ]r
]m de�bhdms snnk sn ohmonhms aqd]jhmf rxlldsqhdr hm mnudk l]sdqh]kr- Ntq
a]bj,]bshnm rbgdldr b]m ad dwoknhsdc sn dmg]mbd sgd qdbsh�b]shnm de�bhdmbx
sg]s mnql]kkx dwghahsr knv u]ktdr enq ] adssdq tmcdqrs]mchmf ne sgd tmcdq,
kxhmf ldbg]mhrl nq sn dwoknqd onk]qhsx,cdodmcdms ogdmnldm]- Gnvdudq)
sgd �dkc ne rtodqbnmctbshmf chncdr g]r q]ohckx oqnfqdrrdc hm cdudknohmf
ok]senqlr ]hldc ]s dmg]mbhmf de�bhdmbx ]mc ]ookhb]shnmr enq pt]mstl
sdbgmnknfx43- Btqqdmskx) rb]k]ahkhsx ]mc hmsdfq]shnm) l]inq khlhshmf e]bsnqr)
g]ud addm ]ccqdrrdc hm unqsdw,a]rdc44 ]mc edqqnl]fmdshb45 chncdr rgtmsdc
ax chrrho]shud dkdldmsr- Hm ntq ]ooqn]bg) sgd qdrhrsnq b]m ad ok]bdc ]s ]mx
rs]fd ne sgd bqxnrs]s) deedbshudkxlhmhlhyhmf sgd gd]s kn]c- Hm sghr bnmsdws) sgd
rtodqhnq odqenql]mbd ]mc l]fmdshb,eqdd a]bj,]bshnm qdbsh�dq needq ] rhf,
mh�b]ms ]cu]mbd hm sgd�dkc bnlo]shakdvhsg dwsqdldkx�dkc,rdmrhshud ptahsr
nq hm mnhrx l]fmdshb dmuhqnmldmsr2/-

Bnmbktrhnmr
Hm rtll]qx) vd g]ud oqnonrdc ]mc hlokdldmsdc ] rtodqbtqqdms a]bj,
]bshnm qdbsh�dq- Sn c]sd) lnrs deenqsr cdunsdc sn kheshmf sgd ncc o]qhsx hm sgd
btqqdms,og]rd qdk]shnm hm rtodqbnmctbshmf vd]j khmjr qdkx nm l]fmdshb
dwbg]mfd hmsdq]bshnmr 46)47 ]mc l]fmdshb �dkcr hm bnlahm]shnm vhsg rhy]akd
rohm,nqahs bntokhmf28)48�50) nq mnmdpthkhaqhtl bnmchshnmr51- Hmrsd]c) sgd nqh,
fhm]k bk]rr ne cduhbdr oqdrdmsdc gdqd bntmsr nm sgd rdke,hmctbdc deedbs ne sgd
rtodqbtqqdms ]lokhstcd sn aqd]j sgd o]qhsx bnmchshnm- Sgntfg hmsqhmrhb]kkx
qdbhoqnb]k) rtodqbtqqdms sq]mronqs ]bqnrr sgd lds]kkhb vd]j khmj hr l]cd
mnm,qdbhoqnb]k ax sgd qdsqn]bshnm ne sgd ah]r btqqdms nm sgd vd]j khmj hsrdke-
Sghr qdrtksr hm stmhmf sgd bqhshb]k btqqdms ax ] f]sd unks]fd,rdmrhshud sn sgd
btqqdms onk]qhsx- Sgd qdbsh�b]shnm de�bhdmbx hr d]rhkx ]citrs]akd ]mc b]m ad
annrsdc md]qkx sn nmd- Rtbg qdctbshnm ne e]aqhb]shnm bnlokdwhsx) bnlahmdc
vhsg sgd ]ardmbd nel]fmdshb�dkcr) qdoqdrdmsr ] bkd]q ]rrds enq rb]k]ahkhsx ]mc
hmsdfq]shnm vhsg nsgdq rtodqbnmctbshmf cduhbdr) l]jhmf ntq ok]senql
]ssq]bshud enq mdws,fdmdq]shnm rtodqbnmctbshmf dkdbsqnmhbr-

Sgd fdmdq]khsx ne sgd rbgdld hr ]krn cdlnmrsq]sdc hm ] gxaqhc
rdlhbnmctbshmf,rtodqbnmctbshmf �dkc,deedbs sq]mrhrsnq- Sgd rtars]msh]k
cdbqd]rd hm onvdq bnmrtloshnm ]mc sgd ]ardmbd ne ] f]sd unks]fd rntqbd ]qd
qd]k ]rrdsr enq Inrdogrnm,a]rdc a]bj,]bshnm rtodqbtqqdms qdbsh�dqr ]r ]
athkchmf aknbj hm etstqd mnm,qdbhoqnb]k rtodqbnmctbshmf sdbgmnknfhdr-

Vd dwodbs rhlhk]q cduhbdr sn ad hlokdldmsdc nm ]kk sgd rtodq,
bnmctbshmf ok]senqlr ]citrs]akd ax nsgdq bnmsqnk jmnar) rtbg ]r ognmnm,
bnmsqnkkdc Inrdogrnm itmbshnmr52)53) fltw,qdsqn]bsdc rtodqbnmctbshmf pt]m,
stl hmsdqedqdmbd cduhbdr54) nq pt]rho]qshbkd hmidbshnm,cqhudm rtodq,
bnmctbshmf sq]mrhrsnqr55�6/- Ehm]kkx) nsgdq etmbshnm]khshdr ]qd dwodbsdc
adxnmc sgd khmd]q a]bj,]bshnm ]ooqnwhl]shnm trdc hm sghr vnqj enq qdbsh�,
b]shnm hloqnudldmsr nq ltksh,u]ktdc bhqbthsr-

Ldsgncr
R]lokd e]aphb]shnm
Ma rsqhor ]mc bnmrsqhbshnmr ]qd o]ssdqmdc ax d,ad]l khsgnfq]ogx nm >Q,O
568-/3 %OLL>( qdrhrs- OLL>qdrhct]kr ]qd qdlnudcaxN1,ok]rl] dsbghmf
]esdq cdudknohmf- Ma sghm �klr ne 14 ml sghbjmdrr vdqd cdonrhsdc ax
rotssdqhmf ]s ] a]rd oqdrrtqd ne 1 ± 0/�7 Snqq hm ] 3 lSnqq >q %5M otqhsx(
]slnrogdqd ]mc khesnee ax>Q,O 5//-60 qdlnudq-Cds]hkr ne sgd e]aqhb]shnm ne
Hm>r,a]rdc Inrdogrnm itmbshnm b]m ad entmc dkrdvgdqd40-
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Sp]mronps ld]rtpdldmsr
Sq]mronqs ld]rtqdldmsr vdqd b]qqhdc nts hm �ksdqdc %svn,rs]fd QB ]mc π
�ksdqr( bqxnfdm,eqdd 2Gd,3Gd chktshnm qdeqhfdq]snqr ax ] rs]mc]qc 3,vhqd
sdbgmhptd- CB btqqdms,unks]fd bg]q]bsdqhrshbr vdqdld]rtqdc ax rvddohmf ]
knv,mnhrd btqqdms ah]r onrhshudkx ]mc mdf]shudkx) ]mc ax ld]rtqhmf sgd
unks]fd cqno nbbtqqhmf ]bqnrr sgd vd]j khmjr vhsg ] qnnl,sdlodq]stqd knv,
mnhrd oqd,]lokh�dq- Sgd rvhsbghmf btqqdmsr ]mc dqqnq a]qr vdqd nas]hmdc
eqnl0/ sn 1/ qdhsdq]shnmr ne sgd �T btqudr) ]mc sgdhq ]bbtq]bx hrlnrskx fhudm
ax sgd btqqdms rsdo rds sn Δ�;/�//1�aðT/

f ¼ /j) vgdqd �a hr sgd rvhsbghmf
btqqdms ne sgd Ma m]mnaqhcfd- Intkd gd]shmf hm sgd rxrsdl hr lhmhlhydc ax
]tsnl]shb]kkx rvhsbghmf sgd btqqdms nee nmbd sgd cduhbd stqmr hmsn sgd

mnql]k rs]sd- > cdk]x adsvddm rvddor v]r noshlhydc sn jddo sgd rs]ahkhsx ne
sgd eqhcfd sdlodq]stqd knvdq sg]m 4/lJ- Etqsgdqlnqd) mn bg]mfdr hm sgd
rvhsbghmf btqqdmsr %to sn sgd ]bbtq]bx fhudm ax sgd rs]mc]qc cduh]shnm(vdqd
nardqudc hm cheedqdms bnnkhmf bxbkdr) ax bg]mfhmf sgd nqcdq ne sgd rvddor) nq
ax ]cchmf ]m dwsq] cdk]x hm sgd ]bpthrhshnm oqnsnbnk) sgdqdax bnmbktchmf sg]s
gxrsdqdshb adg]uhnq nq knb]k gd]shmf hr mdfkhfhakd- Sgd f]sd,m]mnaqhcfd
btqqdms �fv]r ]bpthqdc axtrhmf ] knv,mnhrd unks]fd rntqbd ]mc ] 0/

�00 >.T,
f]hm knv,mnhrd btqqdms ]lokh�dq hm ] svn,vhqd bnm�ftq]shnm-

C]s] ]u]hk]ahkhsx
Sgd c]s] sg]s rtoonqs sgd �mchmfr ne sghr rstcx ]qd ]u]hk]akd eqnl sgd
bnqqdronmchmf ]tsgnq tonm qd]rnm]akd qdptdrs-

Ddbdetdc9 4 AdbdiRdp 0�02: ;bbdmrdc9 02 AdbdiRdp 0�02:

Pdedpdmbdr
0- KhjgZqdu) J- J- � Rdldmnu) U- J- QREP knfhb.ldlnqx eZlhkx9 Z mdv

Inrdogrnm,itmbshnm sdbgmnknfx enq rta,sdqZgdqsy,bknbj,eqdptdmbx
chfhsZk rxrsdlr- HDDD SpXmr- 2ook- Rtodpbnmc- 0) 2 &0880(-

1- BkZqjd) I- �Vhkgdkl) E-J- RtodqbnmctbshmfptZmstlahsr-MXstpd342)
0/20 &1//7(-

2- @mcn) E- ds Zk- NardquZshnm ne rtodqbnmctbshmf chncd deedbs- MXstpd
473) 262 &1/1/(-

3- Vt) G- ds Zk- Sgd �dkc,eqdd Inrdogrnm chncd hm Z uZm cdq VZZkr
gdsdqnrsqtbstqd- MXstpd 5-3) 542 &1/11(-

4- Idnm) J-,Q- ds Zk- Ydqn,�dkc onkZqhsx,qdudqrhakd inrdogrnm
rtodqbtqqdms chncdr dmZakdc ax Z oqnwhlhsx,lZfmdshydc Os aZqqhdq-
MXs- LXsdp- 10) 0//7 &1/11(-

5- AZtlfZqsmdq) B- ds Zk- Rtodqbtqqdms qdbsh�bZshnm Zmc lZfmdsnbghqZk
deedbsr hm rxlldsqhb Inrdogrnm itmbshnmr- MXs- MXmnsdbemnk- 06) 28
&1/11(-

6- AZtqhdck) K- ds Zk- Rtodqbtqqdms chncd deedbs Zmc lZfmdsnbghqZk
Zmhrnsqnox hm edv,kZxdq MaRd1- MXs- Bnlltm- 02) 3155 &1/11(-

7- OZk) A- ds Zk- Inrdogrnm chncd deedbs eqnlBnnodq oZhq lnldmstl hm Z
snonknfhbZk rdlhldsZk- MXs- Newr- 07) 0117 &1/11(-

8- SqZglr) L- ds Zk- Chncd deedbs hm Inrdogrnm itmbshnmr vhsg Z rhmfkd
lZfmdshb Zsnl- MXstpd 504) 517 &1/12(-

0/- Fnknc) S- � JqZrmnu) U- L- CdlnmrsqZshnm ne Z rtodqbnmctbshmf
chncd,vhsg,ldlnqx) nodqZshnmZk Zs ydqn lZfmdshb �dkc vhsg
rvhsbgZakd mnmqdbhoqnbhsx- MXs- Bnlltm- 02) 2547 &1/11(-

00- Ftseqdtmc) @- ds Zk- Chqdbs nardquZshnm ne Z rtodqbnmctbshmf unqsdw
chncd- MXs- Bnlltm- 03) 052/ &1/12(-

01- MZqhsZ) G- ds Zk- Ehdkc,eqdd rtodqbnmctbshmf chncd deedbs hm
mnmbdmsqnrxlldsqhb rtodqbnmctbsnq.edqqnlZfmds ltkshkZxdqr- MXs-
MXmnsdbemnk- 06) 712 &1/11(-

02- Khm) I-,W- ds Zk- Ydqn,�dkc rtodqbnmctbshmf chncd deedbs hm rlZkk,svhrs,
Zmfkd sqhkZxdq fqZogdmd- MXs- Newr- 07) 0110 &1/11(-

03- MZcddl) L-) Etgqdq) L- R- � VZmf) W- Sgd rtodqbnmctbshmf chncd
deedbs- MXs- Qdu- Newr- 4) 447 &1/12(-

04- Dcdkrsdhm) U- L- LZfmdsndkdbsqhb deedbs hm onkZq rtodqbnmctbsnqr-
Newr- Qdu- Jdss- 64) 1//3 &0884(-

05- VZjZsrtjh) Q- ds Zk- MnmqdbhoqnbZk bgZqfd sqZmronqs hm
mnmbdmsqnrxlldsqhb rtodqbnmctbsnqr- Rbh- 2cu- 2) d05/128/ &1/06(-

06- XtZm)M- E-P- �Et) K- Rtodqbtqqdms chncd deedbs Zmc �mhsd,lnldmstl
rtodqbnmctbsnqr- Npnb- MXsk- 2bXc- Rbh- 008) d1008437008 &1/11(-

07- Kxt) X-,X- ds Zk- Rtodqbnmctbshmf chncd deedbs uhZ bnmenqlZk,lZoodc
mZmngnkdr- MXs- Bnlltm- 01) 16/2 &1/10(-

08- CZhcn) @- � XZmZrd) X- Rtodqbnmctbshmf chncd deedbs Zmc
mnmqdbhoqnbZk sqZmrhshnm khmdr- Newr- Qdu- A 0-5) 1/41/5 &1/11(-

1/- Gd) I- I-) SZmZjZ) X- � MZfZnrZ) M- @ ogdmnldmnknfhbZk sgdnqx ne
rtodqbnmctbsnq chncdr- Mdv I- Newr- 13) /42/03 &1/11(-

10- Hkh�) R- � Adqfdqds) E- R- Sgdnqx ne sgd rtodqbtqqdms chncd deedbs hm
QZrgaZ rtodqbnmctbsnqrvhsg ZqahsqZqx chrnqcdq-Newr- Qdu- Jdss- 017)
066//0 &1/11(-

Bhf- 3 z StmTahkhsw ne onkTphsw Tmc gTke�vTud pdbsh�bTshnm- T Bnmsntq okns ne sgd
unks]fd cqno T udqrtr ah]rhmf btqqdms � ]mc f]sd unks]fd T/

f ld]rtqdc ]s 0 J enq
Ia < 11 j�- Wdkknv khmdr l]qj sgqdd qdfhnmr9 sgd bdmsq]k nmd) vgdqd qdbhoqnb]k
sq]mronqs s]jdr ok]bd) ]mc sgd cduhbd adg]udr ]r ] Inrdogrnm qdbhoqnb]k dkdldms
%bqnrr rxlank() ]mc svn dwsdqm]k ]qd]r adxnmc sgd khmdr) vgdqd sgd onk]qhsx,
cdodmcdms qdbsh�b]shnm adg]uhnq hr ]bghdudc- >s iT/

f i � 21 T) udqx k]qfd qdbsh�b]shnm
de�bhdmbx %η� 77 �( hr ]bghdudc- a) G]ke,v]ud qdbsh�dq ne sgd hmots >B btqqdms
%toodq o]mdk(- >s T/

f ¼ 22 T ]mc enq Ia < 01 j�) sgd ntsots unks]fd enkknvr sgd
btqqdms nmkx hm sgd mdf]shud rdlh,odqhnc %h-d-) vgdm sgd vd]j khmj hr cgppgmVsgtd) vghsd
a]mcr(: nm sgd bnmsq]qx) T < / hm sgd onrhshud rdlh,odqhnc ne � vgdm sgd C]xdl
aqhcfd hr rtodqbnmctbshmf %fqdx a]mcr(-Vghsd ]mc fqdx a]mcr rkhfgskx cheedq hmvhcsg
]r sgd qdbsh�b]shnm hr mns hcd]k- Sgd >B ah]rhmf btqqdms g]r ]m ]lokhstcd ne /-3 l>
]mc eqdptdmbx ne 0 Gy-
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11- RbZlldkk) G- C-) Kh) I- H- @- � Rbgdtqdq) L- R- Sgdnqx ne ydqn,�dkc
rtodqbnmctbshmf chncd deedbs hm svhrsdc sqhkZxdq fqZogdmd- .C LXsdp-
8) /14/16 &1/11(-

12- Rtqh) C- ds Zk- Mnm,qdbhoqnbhsx ne unqsdw,khlhsdc bqhshbZk btqqdms hm
bnmudmshnmZk rtodqbnmctbshmf lhbqn,aqhcfdr- 2ook- Newr- Jdss- 010)
0/15/0 &1/11(-

13- Gnt) X- ds Zk- Tahpthsntr rtodqbnmctbshmf chncd deedbs hm
rtodqbnmctbsnq sghm �klr- Newr- Qdu- Jdss- 020) /16//0 &1/12(-

14- RtmcZqdrg) @-) Uáxqxmdm) I- H-) KxZmcZ,Fdkkdq) X- � Qnjghmrnm) K- O-
ChZlZfmdshb ldbgZmhrl ne bqhshbZk btqqdms mnm,qdbhoqnbhsx hm
ltkshkZxdqdc rtodqbnmctbsnqr- MXs- Bnlltm- 03) 0517 &1/12(-

15- EtjZxZ)X- ds Zk- Cdrhfmne rtodqbtqqdms chncdax unqsdwogZrd sdwstqd-
XpUhu gssor9..Zqwhu-nqf.Zar.13/2-/3310 &1/13(-

16- JqZrmnu) U- L-) Nanymnu) U- @- � Odcdqrdm) M- E- Ektwnm cxmZlhbr hm
knmf inrdogrnm itmbshnmr hm sgd oqdrdmbd ne Z sdlodqZstqd fqZchdms nq
roZshZk mnmtmhenqlhsx- Newr- Qdu- A 44) 03375 &0886(-

17- OZnktbbh) E- ds Zk- LZfmdsnsqZmronqs dwodqhldmsr nm etkkx ldsZkkhb
rtodqbnmctbshmf cZxdl,aqhcfd �dkc,deedbs sqZmrhrsnqr- Newr- Qdu-
2ook- 00) /13/50 &1/08(-

18- OtfkhZ) B-) Cd Rhlnmh) F- � FhZynssn) E- DkdbsqnrsZshb bnmsqnk ne ogZrd
rkhor hm Sh Inrdogrnm mZmnsqZmrhrsnqr- Newr- Qdu- 2ook- 02) /43/15
&1/1/(-

2/- OZnktbbh) E- ds Zk- DkdbsqnrsZshb �dkc,cqhudm rtodqbtqqdms rtooqdrrhnm
hm hnmhb,fZsdc ldsZkkhb rtodqbnmctbshmf mZmnsqZmrhrsnqr- MXmn Jdss-
10) 0/2/8 &1/10(-

20- Cd Rhlnmh) F-) OZnktbbh) E-) RnkhmZr) O-) RsqZlahmh) D- � FhZynssn) E-
LdsZkkhb rtodqbtqqdms�dkc,deedbs sqZmrhrsnq-MXs- MXmnsdbemnk-02) 7/1
&1/07(-

21- @kdfqhZ) K- C- ds Zk- Ghfg,dmdqfx ptZrhoZqshbkd hmidbshnm hmsn
ldrnrbnohb rtodqbnmctbsnqr- MXs- MXmnsdbemnk 05) 3/3 &1/10(-

22- Qhssdq) L- E- ds Zk- Nts,ne,dpthkhaqhtl ognmnmr hm fZsdc
rtodqbnmctbshmf rvhsbgdr- MXs- Dkdbspnm- 4) 60 &1/11(-

23- Cd Rhlnmh) F-) OZnktbbh) E-) OtfkhZ) B- � FhZynssn) E- Inrdogrnm �dkc,
deedbs sqZmrhrsnqr aZrdc nm Zkk,ldsZkkhb @k.Bt.@k oqnwhlhsx
mZmnitmbshnmr- 2BR MXmn 02) 6760 &1/08(-

24- AZrrds) I- ds Zk- FZsd,Zrrhrsdc ogZrd fltbstZshnmr hm Zkk,ldsZkkhb
Inrdogrnm itmbshnmr- Newr- Qdu- Qdr- 2) /32058 &1/10(-

25- @jZyZjh) S-) SZjZxZmZfh) G-) MhssZ) I- � Dmnjh) S- @ Inrdogrnm �dkc
deedbs sqZmrhrsnq trhmf Zm Hm@r,hmrdqsdc,bgZmmdk Hm/-41@k/-37@r.
Hm/-42FZ/-36@r hmudqsdclnctkZshnm,cnodc rsqtbstqd-2ook- Newr- Jdss-
57) 307 &0885(-

26- Cng) X-,I- ds Zk- StmZakd rtodqbtqqdms sgqntfg rdlhbnmctbsnq
mZmnvhqdr- Rbhdmbd 2-8) 161 &1//4(-

27- IZqhkkn,Gdqqdqn) O-) uZm CZl) I- @- � Jntvdmgnudm) K- O- PtZmstl
rtodqbtqqdms sqZmrhrsnqr hm bZqanm mZmnstadr-MXstpd 328) 842 &1//5(-

28- uZm CZl) I- @- ds Zk- Rtodqbtqqdms qdudqrZk hm ptZmstl cnsr- MXstpd
331) 556 &1//5(-

3/- WhZmf) I-) UhcZm) @-) ShmjgZl)L-)Vdrsdqudks) Q-L- � Khdadq) B-L- Fd.
Rh mZmnvhqd ldrnrbnohb inrdogrnm itmbshnmr- MXs- MXmnsdbemnk- 0)
1/7 &1//5(-

30- Bgnh) I-,G- ds Zk- Bnlokdsd fZsd bnmsqnk ne rtodqbtqqdms hm fqZogdmd
o’m itmbshnmr- MXs- Bnlltm- 3) 1414 &1/02(-

31- Qhssdq) L- E- ds Zk- @ rtodqbnmctbshmf rvhsbg ZbstZsdc ax hmidbshnm ne
ghfg,dmdqfx dkdbsqnmr- MXs- Bnlltm- 01) 0155 &1/10(-

32- Fnknjnkdmnu) H-) Ftsgqhd) @-) JZeZmnu) R-) OZrgjhm) X- @- � Srdodkhm) U-
Nm sgd nqhfhm ne sgd bnmsqnudqrhZk dkdbsqnrsZshb �dkc deedbs hm
rtodqbnmctbsnqr- MXs- Bnlltm- 01) 1636 &1/10(-

33- @lnqdssh) @- ds Zk- Cdrsqnxhmf rtodqbnmctbshuhsx hm sghm �klr vhsg Zm
dkdbsqhb �dkc- Newr- Qdu- Qdr- 3) /22100 &1/11(-

34- RnkhmZr) O-) @lnqdssh) @- � FhZynssn) E- RZtsdq,rbgvhmfdq deedbs hm Z
aZqcddm,bnnodq,rbgqhdeedq rtodqbnmctbsnq- Newr- Qdu- Jdss- 015)
006//0 &1/10(-

35- LdqbZkcn) L- S-) RnkhmZr) O-) FhZynssn) E- � Btnbn) L- DkdbsqhbZkkx
stmZakd rtodqbnmctbshuhsx sgqntfg rtqeZbd nqahsZk onkZqhyZshnm- Newr-
Qdu- 2ook- 03) /23/30 &1/1/(-

36- LdqbZkcn)L- S-)FhZynssn) E- �Btnbn)L-Rodbsqnrbnohb rhfmZstqdrne
fZsd,bnmsqnkkdc rtodqbnmctbshmf ogZrdr- Newr- Qdu- Qdr- 2) /32/31
&1/10(-

37- Qnbbh) L- ds Zk- FZsd,bnmsqnkkdc rtrodmcdc shsZmhtl mZmnaqhcfd
rtodqbtqqdms sqZmrhrsnq- 2BR MXmn 03) 01510 &1/1/(-

38- BgZjqZanqsx) R- ds Zk-Lhbqnrbnohb sgdnqx ne rtodqbtqqdms rtooqdrrhnm
ax fZsd,bnmsqnkkdc rtqeZbd cdoZhqhmf- Newr- Qdu- A 0-7) 0734/7
&1/12(-

4/- LZqfhmdcZ) C- ds Zk- Rhfm qdudqrZk chncd deedbs hm rtodqbnmctbshmf
cZxdl mZmnaqhcfdr- Bnlltm- Newr- 5) 232 &1/12(-

40- OZfgh) @- ds Zk- Hm@r nm hmrtkZsnq9 Z mdv okZsenql enq bqxnfdmhb gxaqhc
rtodqbnmctbshmf dkdbsqnmhbr- XpUhu gssor9..Zqwhu-nqf.Zar.13/4-/652/
&1/13(-

41- Qte) K- ds Zk- FZsd,bnmsqnk ne rtodqbnmctbshmf btqqdms9 ldbgZmhrlr)
oZqZldsdqr Zmc sdbgmnknfhbZk onsdmshZk- XpUhu gssor9..Zqwhu-nqf.Zar.
12/1-02623 &1/12(-

42- Kton) E- U- ds Zk- ChfhsZk knfhb aZrdc nm rtodqbnmctbshmf fZsd,
bnmsqnkkdc sqZmrhrsnqr- HDDD SpXmr- 2ook- Rtodpbnmc- 23) 0 &1/13(-

43- ToZcgxZx) Q- ds Zk-LhbqnvZudptZmstlchncd-MXs- Bnlltm- 04) 52/
&1/13(-

44- BZrsdkkZmh) L- ds Zk- @ rtodqbnmctbshmf etkk,vZud aqhcfd qdbsh�dq- XpUhu
gssor9..Zqwhu-nqf.Zar.13/5-01064 &1/13(-

45- HmfkZ,@xmàr) I- ds Zk- Ghfgkx de�bhdms rtodqbnmctbshmf chncdr Zmc
qdbsh�dqr enq ptZmstl bhqbthsqx- XpUhu gssor9..Zqwhu-nqf.Zar.13/5-
01/01 &1/13(-

46- QxZyZmnu) U- U- ds Zk- Bntokhmf ne svn rtodqbnmctbsnqr sgqntfg Z
edqqnlZfmds9 duhcdmbd enq Z � itmbshnm- Newr- Qdu- Jdss- 75) 1316 &1//0(-

47- Rhbjhmfdq) G- ds Zk- DwodqhldmsZk duhcdmbd ne Z � inrdogrnm itmbshnm-
Newr- Qdu- Jdss- 0-8) 0/6//1 &1/01(-

48- Jd) B- S- ds Zk- AZkkhrshb rtodqbnmctbshuhsx Zmc stmZakd �’itmbshnmr hm
hmra ptZmstl vdkkr- MXs- Bnlltm- 0-) 2653 &1/08(-

5/- @rrntkhmd) @- � @tahm) G- Rohm,nqahs hmctbdc ogZrd,rghes hm Ah1Rd2
Inrdogrnm itmbshnmr- MXs- Bnlltm- 0-) 015 &1/08(-

50- RsqZlahmh) D- ds Zk- @ Inrdogrnm ogZrd aZssdqx-MXs- MXmnsdbemnk- 04)
545 &1/1/(-

51- LZqfhmdcZ)C-)BkZxcnm) I- R-)PdiuZmZi) E- �Bgdbjkdx)B-NardquZshnm
ne ZmnlZkntr Inrdogrnm deedbs hm mnmdpthkhaqhtl Zmcqddu
hmsdqedqnldsdqr- Newr- Qdu- A 0-6) K0//4/1 &1/12(-

52- Gtsbghmrnm)F-) Phm) G-) GZrjn)C-) JZmf)C- �VhkkhZlr)C- Bnmsqnkkdc,
itmbshnm rtodqbnmctbshmf ptZmstl hmsdqedqdmbd cduhbd uhZ ognmnm
hmidbshnm- 2ook- Newr- Jdss- 73) 025 &1//3(-

53- Oncc) F- I-) Gtsbghmrnm) F- C-) VhkkhZlr) C- @- � GZrjn) C- F- Lhbqn,
rpthcr vhsg bnmsqnkkZakd Zrxlldsqx uhZ gns,ognmnm bnmsqnkkdc
itmbshnmr- Newr- Qdu- A 64) 0234/0 &1//6(-

54- Cqtmf) C- � Lébj) L- RPTHC dkdbsqnmhbr- Hm9 Sed RPTHC EXmcanni�
BgZo- 3) oo- 016’06/- &1//4(-

55- LbBZtfgZm) @- M- � Adqffqdm) J- J- @ rtodqbnmctbshmf,mZmnvhqd
sgqdd,sdqlhmZk dkdbsqnsgdqlZk cduhbd- MXmn Jdss- 03) 4637 &1/03(-

56- FhZynssn) E- � OdjnkZ) I- O- Inrdogrnm stmmdk itmbshnm bnmsqnkkdc ax
ptZrhoZqshbkd hmidbshnm- I- 2ook- Newr- 86) /128/7 &1//3(-

57- Shqdkkh) R- ds Zk- LZmhotkZshnm Zmc fdmdqZshnm ne rtodqbtqqdms hm nts,ne,
dpthkhaqhtl Inrdogrnm stmmdk mZmnitmbshnmr- Newr- Qdu- Jdss- 0-0)
/66//3 &1//7(-

58- Lnqotqfn) @-) JkZovhij) S- � UZm Vddr) A- Gns dkdbsqnm stmZakd
rtodqbtqqdms- 2ook- Newr- Jdss- 61) 855 &0887(-

6/- AZrdklZmr) I-) Lnqotqfn) @-) UZm Vddr) A- � JkZovhij) S- Qdudqrhmf
sgd chqdbshnm ne sgd rtodqbtqqdms hm Z bnmsqnkkZakd Inrdogrnm itmbshnm-
MXstpd 286) 32 &0888(-

9bimnvkdcfdldmsr
Sghr vnqj vZr etmcdc ax sgd DT�r Gnqhynm 1/1/ QdrdZqbg Zmc HmmnuZshnm
EqZldvnqj OqnfqZl tmcdq FqZms @fqddldms Mn- 853287 &RTODQF@SD()
Mn- 0/0/46866 &RODBSQTL() ax sgd OMQQ LTQ oqnidbs OD/////12,
MPRSH) Zmc ax sgd MdwsFdmdqZshnmDT OQHM oqnidbs 1/11@7BIO2
&F@LDRPT@C(-
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9tsgnp bnmsphatshnmr
C-L- eZaqhbZsdc sgdrZlokdr) bnmctbsdc sgddwodqhldmsr) ZmcZmZkxydccZsZ
vhsg hmotsr eqnl@-B-) D-R-) Zmc E-F- Sgd sgdnqdshbZklncdkrvdqd cdudknodc
ax X-E-) L-S-L-) D-R-) B-N-) Zmc L-B- K-A-) @-O-) F-R) K-R) eZaqhbZsdc Zmc
bgZqZbsdqhydc Hm@r,aZrdc rtodqbnmctbshmf qdbsh�dq- Sgd lZmtrbqhos vZr
vqhssdm ax C-L-) @-B-) Zmc L-B-) vhsg hmotsr eqnl Zkk sgd Ztsgnqr- C-L-) D-R-)
Zmc E-F- bnmbdhudc sgd dwodqhldms- E-F- rtodquhrdc Zmc bnnqchmZsdc sgd
oqnidbs- @kk Ztsgnqr chrbtrrdc sgd qdrtksr Zmc sgdhq hlokhbZshnmr dptZkkx Zs Zkk
rsZfdr-

Bnlodshmf hmsdpdrsr
Sgd Ztsgnqr cdbkZqd mn bnlodshmf hmsdqdrsr-

9cchshnm]k hmenpl]shnm
Rtookdldms]px hmenpl]shnm Sgd nmkhmd udqrhnm bnmsZhmr
rtookdldmsZqx lZsdqhZk ZuZhkZakd Zs
gssor9..cnh-nqf.0/-0/27.r31//4,/13,/0820,y-

Bnppdronmcdmbd Zmc qdptdrsr enq lZsdqhZkr rgntkc ad Zccqdrrdc sn
CZmhdk LZqfhmdcZ-

Oddp pduhdv hmenpl]shnm Sghr lZmtrbqhos gZr addm oqduhntrkx qduhdvdc Zs
Zmnsgdq intqmZk sgZs hr mns nodqZshmf Z sqZmroZqdms oddq qduhdv rbgdld- Sgd
lZmtrbqhos vZr bnmrhcdqdc rthsZakd enq otakhbZshnmvhsgnts etqsgdq qduhdv Zs
BnlltmhbXshnmr Newrhbr-

Pdophmsr ]mc odplhrrhnmr hmenpl]shnm hr ZuZhkZakd Zs
gsso9..vvv-mZstqd-bnl.qdoqhmsr

Otakhrgdp�r mnsd Roqhmfdq MZstqd qdlZhmr mdtsqZk vhsg qdfZqc sn
itqhrchbshnmZk bkZhlr hm otakhrgdc lZor Zmc hmrshstshnmZk Ze�khZshnmr-

Modm 9bbdrr Sghr Zqshbkd hr khbdmrdc tmcdq Z BqdZshud Bnllnmr
@ssqhatshnm,MnmBnlldqbhZk,MnCdqhuZshudr 3-/ HmsdqmZshnmZk Khbdmrd)
vghbg odqlhsr Zmx mnm,bnlldqbhZk trd) rgZqhmf) chrsqhatshnm Zmc
qdoqnctbshnm hm Zmx ldchtl nq enqlZs) Zr knmf Zr xnt fhud ZooqnoqhZsd
bqdchs sn sgd nqhfhmZk Ztsgnq&r( Zmc sgd rntqbd) oqnuhcd Z khmj sn sgd BqdZshud
Bnllnmr khbdmbd) Zmc hmchbZsd he xnt lnch�dc sgd khbdmrdc lZsdqhZk- Xnt
cn mns gZud odqlhrrhnm tmcdq sghr khbdmbd sn rgZqd ZcZosdc lZsdqhZk
cdqhudc eqnl sghr Zqshbkd nq oZqsr ne hs- Sgd hlZfdr nq nsgdq sghqc oZqsx
lZsdqhZk hm sghr Zqshbkd Zqd hmbktcdc hm sgd Zqshbkd�r BqdZshud Bnllnmr
khbdmbd) tmkdrr hmchbZsdc nsgdqvhrd hm Z bqdchs khmd sn sgdlZsdqhZk- He lZsdqhZk
hr mns hmbktcdc hm sgdZqshbkd�rBqdZshudBnllnmr khbdmbdZmcxntq hmsdmcdc
trd hr mns odqlhssdc ax rsZstsnqx qdftkZshnm nq dwbddcr sgd odqlhssdc trd)
xnt vhkk mddc sn nasZhm odqlhrrhnm chqdbskx eqnl sgd bnoxqhfgs gnkcdq- Sn
uhdv Z bnox ne sghr khbdmbd) uhrhs gsso9..bqdZshudbnllnmr-nqf.khbdmrdr.ax,
mb,mc.3-/.-

z Sgd @tsgnq&r( 1/14
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