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Lnrs rtodqbnmctbsnqr dwghahs rohm,rhmfkds o]hqhmf vhsghm ] rhmfkd a]mc- Hm ltksha]mc rxrsdlr
vhsg rsqnmf rohm,nqahs bntokhmf* lnqd dwnshb rbdm]qhnr b]m dldqfd* hmbktchmf Bnnodq o]hqr adsvddm
a]mcr vhsg chrshmbs rxlldsqhdr- Gdqd* vd oqdrdms duhcdmbd ne sgd enql]shnm ne Bnnodq o]hqr adsvddm rohm,
mnmcdfdmdq]sd gdkhb]k rtqe]bd a]mcr hm sgd rtodqbnmctbsnq �,Ah1Oc- Rb]mmhmf stmmdkhmf lhbqnrbnox
qdud]kr ]mhrnsqnohb Xt,Rgha],Qtrhmnu %XRQ( qdrnm]mbdr hmctbdc ax u]m]chtl hlotqhshdr* vhsg knmf,q]mfd
]lokhstcd lnctk]shnmr ]ssqhatsdc sn rohm,bnmrdquhmf Anfnkhtanu pt]rho]qshbkd hmsdqedqdmbd %APOH(-
@m]kxrhr ne APOH ]s sgd rtaf]o XRQ dmdqfx rgnvr sg]s nmkx ] rdkdbshud rtards ne mnql]k,rs]sd rb]ssdqhmf
oqnbdrrdr bnmsqhatsdr sn Bnnodq o]hq enql]shnm* hmchb]shmf hmsdqa]mc lhwhmf- Vd sq]bd sghr rdkdbshuhsx sn sgd
gxaqhchy]shnm ne ] gdkhb]k rtqe]bd a]mc vhsg nsgdqr uh] sgd hlotqhsx-
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Sgd bnlokdw enql]shnm ne Bnnodq o]hqr hm rtodqbnm,
ctbsnqr tmcdqohmr l]mx mnudk rs]sdr ne l]ssdq vhsg dwnshb
oqnodqshdr- Adb]trd ne sgd ]mshrxlldsqhb m]stqd ne sgd
fkna]k v]ud etmbshnm enq svn hmsdq]bshmf edqlhnmr* sgd
nqahs]k bg]q]bsdq ne sgd dkdbsqnmhb a]mcr cdsdqlhmdr sgd rohm
oqnodqshdr ne sgd Bnnodq o]hq bnmcdmr]sd- @r ] bnmrd,
ptdmbd* o]hqr hm sgd q,v]ud %k,v]ud( bg]mmdk enql ] rhmfkds
%sqhokds( rs]sd Z0[* kd]chmf sn dudm,hm,eqdptdmbx rtodqbnm,
ctbshuhsx- Sgd oqdrdmbd ne rohm,nqahs bntokhmf %RNB( ]ccr
etqsgdq bnlokdwhsx sn sgd o]hq enql]shnm ax kheshmf rohm
cdfdmdq]bhdr ]s sgd rtodqbnmctbsnq�r rtqe]bd ]mc hmctbhmf
gdkhb]k,khjd a]mcr- @r hkktrsq]sdc hm Ehf- 0* dkdbsqnm o]hqhmf
vhsghm rohm,mnmcdfdmdq]sd gdkhb]k a]mcr qdrtksr hm ] lhw,
stqd ne rohm,rhmfkds ]mc rohm,sqhokds bnlonmdmsr hm sgd
rtodqbnmctbshmf bnmcdmr]sd Z1*2[* vghbg hr drrdmsh]k enq
sgd dldqfdmbd ne snonknfhb]k rtodqbnmctbshuhsx Z3[-
Ltksha]mc rtodqbnmctbsnqr aqn]cdm sgd k]mcrb]od ne

onrrhakd Bnnodq o]hq enql]shnm hm sgd rtodqbnmctbshmf
bnmcdmr]sd Z4[- Hm rtbg ] rbdm]qhn ne gdkhb]k a]mcr ]r
cdohbsdc hm Ehf- 0* dkdbsqnmr eqnl cheedqdms a]mcr b]m o]hq

]mc enql gxaqhc rs]sdr vhsg ehmhsd lnldmstl Z5[ rs]sdr
nq khes sgd dudm rxlldsqx nq sgd bnmcdmrdc v]ud etmb,
shnm* dm]akhmf ncc rxlldsqx o]hqhmf rbgdldr Z0[-

EHF- 0- Hkktrsq]shnm ne rtodqbnmctbshmf o]hqhmf hm ] svn,gdkhb]k,
a]mc rtodqbnmctbsnq vhsg sgd r]ld gdkhbhsx qdonqsdc gdqd-
Rhmfkds Bnnodq o]hq v]ud etmbshnm %toodq( hr enqldc ax dkdbsqnmr
hm noonrhsd onrhshnmr hm sgd a]mc %i ]mc �i(- Hm sgd rohm,
mnmcdfdmdq]sd gdkhb]k a]mcr rgnvm gdqd* nmkx o]hqr ne dkdbsqnmr
vhsg knbjdc rohm lnldmstl b]m nbbtq* ]bbntmshmf enq lhwdc rhmfkds
]mc sqhokds bnlonmdmsr %hmsq]a]mc Bnnodq o]hqr hm sgd rjdsbg(- A]mc
gxaqhchy]shnm ]krn ]kknvr o]hqhmf adsvddm dkdbsqnmr eqnl cheedqdms
a]mcr* qdrtkshmf hm rhmfkds Bnnodq o]hqr ne dkdbsqnmr vhsg ehmhsd sns]k
lnldmstl* nudq]kk vhsg ydqn bdmsdq ne l]rr lnldmstl-

)Sgdrd ]tsgnqr bnmsqhatsdc dpt]kkx sn sghr vnqj-
–Bnms]bs ]tsgnq9 ih-o]rbt]k?m]mnftmd-dt
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Gnvdudq* cdrohsd sgdnqdshb]k oqdchbshnmr* sgd nardqu]shnm
ne a]mc,lhwdc o]hqhmf rbgdldr qdl]hmr bg]kkdmfhmf
adb]trd sgdhq cheedqdms nqahs]k bg]q]bsdq ]krn ghmcdqr a]mc
gxaqhchy]shnm Z6*7[-
Hm sghr Kdssdq* vd oqdrdms duhcdmbd ne hmsdqa]mc o]hq

enql]shnm hm sgd rtqe]bd ne sgd bnmudmshnm]k ltksha]mc
rtodqbnmctbsnq �,Ah1Oc ax ]m]kxyhmf rtaf]o Anfnkhtanu
pt]rho]qshbkd hmsdqedqdmbd %APOH( o]ssdqmr ]qhrhmf eqnl
l]fmdshb hlotqhshdr %u]m]chtl ]c]snlr(- Trhmf knv,
sdlodq]stqd rb]mmhmf stmmdkhmf lhbqnrbnox %RSL(* vd
hmudrshf]sd sgd ro]sh]k chrsqhatshnm ne Xt,Rgha],Qtrhmnu
%XRQ( rs]sdr fdmdq]sdc ax sgd T ]c]snlr ]crnqadc nm
sgd Ah,sdqlhm]sdc rtqe]bd- Sgd XRQ rs]sdr chrok]x v]ud,
khjd lnctk]shnmr ]knmf sgd ghfg,rxlldsqx chqdbshnmr ne
sgd rtarsq]sd* bg]q]bsdqhydc ax svn chrshmbs v]udkdmfsgr
sg]s qdud]k hmenql]shnm ]ants sgd rtaf]o rb]ssdqhmf ne
Anfnkhtanu pt]rho]qshbkdr- Sgd a]mc rsqtbstqd nm sgd
rtqe]bd ne �,Ah1Oc md]q sgd Edqlh kdudk hr fnudqmdc ax
svn gdkhb]k a]mcr vhsg ] rpt]qdkhjd Edqlh bnmsntq %]r hm
Ehf- 0(* vghbg ]qd rohm mnmcdfdmdq]sd ctd sn sgd rsqnmf
RNB ]mc dwghahs cheedqdms snonknfhb]k oqnodqshdr Z8[-
Rhlhk]q sn pt]rho]qshbkd hmsdqedqdmbd %POH( hm sgd mnql]k
rs]sd Z0/�03[* rohm bnmrdqu]shnm ok]xr ] bqtbh]k qnkd hm sgd
rb]ssdqhmf ne Anfnkhtanu pt]rho]qshbkdr- Bnmrdptdmskx*
hmsq]a]mc APOH o]ssdqmr ]qd rtooqdrrdc enq gdkhb]k a]mcr*
]kknvhmf enq sgd rdkdbshud hcdmshehb]shnm ne hmsdqa]mc rb]s,
sdqhmf oqnbdrrdr- Ntq qdrtksr ]fqdd vhsg sgd gdkhb]k m]stqd ne
sgdrd rtqe]bd oqnwhlhshydc a]mcr ]mc qdud]k sgd enql]shnm
ne hmsdqa]mc,gxaqhc Bnnodq o]hqr hm �,Ah1Oc-

�,Ah1Oc hr ] k]xdqdc l]sdqh]k ZEhf- 1%]([ vhsg ] rtodq,
bnmctbshmf sq]mrhshnm sdlodq]stqd Sb � 4-3 J ]mc rsqnmf
RNB Z04[- Cdrohsd hsr bnlokdw a]mc rsqtbstqd ]qntmc sgd
Edqlh kdudk* bnlonrdc ne rdudq]k atkj a]mcr ]mc rtqe]bd

rs]sdr vhsg ] rpt]qdkhjd Edqlh bnmsntqr Z8[* �,Ah1Oc g]r ]
rhmfkd rtodqbnmctbshmf f]o ne � � �-664 ldU Z05*06[-
Nvhmf sn sgd rsqnmf RNB* dkdbsqnmhb a]mcr ]s sgd
rtqe]bd dwghahs hm,ok]md rohm onk]qhy]shnm- @mfkd,qdrnkudc
ognsndlhrrhnm rodbsqnrbnox ld]rtqdldmsr ]mc cdmrhsx
etmbshnm]k sgdnqx %CES( rhltk]shnmr hm Qder- Z8*05[ g]ud
entmc sg]s sgd �,Ah1Oc rtqe]bd gnrsr svn gdkhb]k rtqe]bd
a]mcr* I0 ]mc I1 hm Ehf- 1%a(* rohm onk]qhydc vhsg sgd r]ld
bghq]khsx ats vhsg cheedqdms snonknfhb]k bg]q]bsdq- Sgd nsgdq
Q]rga] bnlonmdmsr ne sgd svn rtqe]bd rs]sdr gxaqhchyd vhsg
atkj a]mcr* u]mhrghmf eqnl sgd oqnidbsdc f]or- Sgd rtqe]bd
ne �,Ah1Oc ]krn g]r oqnidbsdc bnlonmdmsr eqnl rdudq]k
atkj a]mcr* ]lnmf vghbg svn ne sgdl* k]adkdc =0 ]mc =1
hm Ehf- 1%a(* oqnuhcd rhfmhehb]ms %rohm,onk]qhydc( cdmrhsx ne
rs]sdr %CNR( ]s sgd rtqe]bd-
Trhmf ] knv,sdlodq]stqd RSL* vd ld]rtqdc sgd mnql]k,

rs]sd POH o]ssdqmr ne sgd ]r,bkd]udc Ah,sdqlhm]sdc �,Ah1Oc
rtqe]bd* l]oohmf sgd cheedqdmsh]k bnmctbs]mbd %cF�cT( ]s
bnmrs]ms r]lokd ah]r u]ktdr vdkk ]anud sgd rtodqbnmctbs,
hmf f]o %rdd Rdb- H hm Rtookdldms]k L]sdqh]k Z07[(- Sgd e]rs
Entqhdq sq]mrenql]shnm %EES( ne sgdrd cF�cT l]or qdud]kr
rhw rpt]qdc bnmsntqr ZEhf- 1%b([* hmchb]shmf sgd oqdrdmbd
ne to sn rhw rb]ssdqhmf udbsnqr �h hm ]fqddldms vhsg
Qder- Z8*05[ %Rtookdldms]k L]sdqh]k* Rdb- HH Z07[(- @r
cdohbsdc hm Ehf- 1%a(* sgdrd rhw udbsnqr ]mc sgdhq svn,
chldmrhnm]k %1C( bnmsntqr qdoqdrdms ]kk rohm,bnmrdquhmf
rb]ssdqhmf dudmsr adsvddm entq a]mcr bqnrrhmf BE9 sgd
rtqe]bd a]mcr I0 ]mc I1 ]mc sgd oqnidbsdc atkj a]mcr =0
]mc =1 Z14[- Vd nardqud mn rb]ssdqhmf vhsghm sgd r]ld
a]mc- @r rgnvm hm oqduhntr rstchdr Z0/�01[ ]mc chrbtrrdc
hm lnqd cds]hk hm Rtookdldms]k L]sdqh]k* Rdb- U Z07[*
hmsq]a]mc rb]ssdqhmf hr enqahccdm ax rohm bnmrdqu]shnm*
oqdudmshmf ld]rtq]akd qd]k,ro]bd CNR nrbhkk]shnmr-

EHF- 1- Pt]rho]qshbkd hmsdqedqdmbd hm �,Ah1Oc9 %]( Rsqtbstqd ne sgd k]xdqdc �,Ah1Oc rtodqbnmctbsnq- %a( Rbgdl]shb a]mc rsqtbstqd nm sgd
�,Ah1Oc rtqe]bd* bnms]hmhmf svn rohm,mnmcdfdmdq]sd rtqe]bd a]mcr* I0 ]mc I1* ]mc svn oqnidbsdc atkj a]mcr* =0 ]mc =1- Sgd aktd ]mc
qdc ]qqnvr hm sgd bnmsntqr hmchb]sd rohm onk]qhy]shnm %rhlokhehdc eqnl Qder- Z8*05[(- Sgd gdkhb]k a]mcr I0 ]mc I1 ]qd rohm onk]qhydc hm
ok]md vhsg sgd r]ld bghq]khsx- Sgd aq]mbgdr vhsg noonrhsd bghq]khsx ne sgd Q]rga],rokhs a]mcr cn mns khd nm sgd oqnidbsdc f]o Z8[ ]mc*
gdmbd* ]qd mns rgnvm gdqd Z8[- Sgd udbsnqr ph qdoqdrdms ]kk onrrhakd rohm,bnmrdquhmf rb]ssdqhmf oqnbdrrdr- %b( Entqhdq sq]mrenqldc cF�cT
l]o ld]rtqdc vhsg RSL ]s 4/ lU %cds]hkr hm Mnsd HH hm Rtookdldms]k L]sdqh]k Z07[( hkktrsq]shmf rhw bnmsntqr %rnkhc vghsd khmdr(
qdoqdrdmshmf sgd rhw onrrhakd POH rb]ssdqhmf udbsnqr adsvddm sgd entq a]mcr-
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Sgd bnlokdw pt]rho]qshbkd rb]ssdqhmf hm sgd mnql]k rs]sd
]mshbho]sdr rsqhjhmf deedbsr hm sgd rtodqbnmctbshmf rs]sd* h-d-*
]s rtaf]o dmdqfhdr- Sn rstcx sgdrd* vd cdonrhsdc u]m]chtl
]snlr nm sgd bnkc �,Ah1Oc rtarsq]sd Zhmrds ne Ehf- 2%]([-
Sgd T ]c]snlr ]bs ]r ] rohm,cdodmcdms rb]ssdqhmf onsdmsh]k
enq Anfnkhtanu pt]rho]qshbkdr %APOr(* qdrtkshmf hm XRQ
antmc rs]sdr Z15�17[- XRQ rs]sdr ]qd knb]khydc ]qntmc
sgd hlotqhsx ]mc ]qd ld]rtqdc ]r rtaf]o dwbhs]shnmr ax
stmmdkhmf dkdbsqnmr nq gnkdr* ]ood]qhmf hm stmmdkhmf rodbsq]
]r o]hqr ne m]qqnv od]jr hmrhcd sgd rtodqbnmctbshmf f]o
Z18*2/[- Ghfg,qdrnktshnm cF�cT rodbsq] ld]rtqdc nudq sgd
T ]c]snlr trhmf ] �,Ah1Oc,bn]sdc sho Z20*21[ enq dmg]mb,
hmf sgd dmdqfx qdrnktshnm Z22�25[ rgnvr sgqdd o]hqr ne XRQ
od]jr* k]adkdc α* �* ]mc γ hm Ehf- 2%](- Sgd od]jr
bnqqdronmc sn sgd o]qshbkd %]mc gnkd* ]s mdf]shud ah]r(
dwbhs]shnm ne sgqdd XRQ rs]sdr enqldc ax sgd hmsdq]bshnm ne
sgqdd rohm,onk]qhydc c nqahs]kr ne T vhsg sgd �,Ah1Oc
rtarsq]sd- @r rgnvm hm Ehf- R3 hm Z07[* sgd chrsqhatshnm
ne sgd XRQ rhfm]k nudq sgd T ]c]snlr enkknvr ] o]ssdqm ne
knadr ]mc mnc]k ok]mdr sg]s qdrdlakdr sgd ]lokhstcd ne
sgqdd cheedqdms 2c nqahs]kr* hm ]bbnqc]mbd vhsg sgd rtquhu]k
ne ] 2c2 u]kdmbd rs]sd ne T nm sgd rtqe]bd Z26*27[-

9mhrnsqnohb roYshYk dwsdmrhnm ne VRP rsYsdr�Sgd rtaf]o
XRQ rs]sdr ]qd mns rhlokx knb]khydc ]qntmc sgd hlotqhsx*
ats sgdhq ]lokhstcd dwsdmcr enq lnqd sg]m 03 ml ]v]x eqnl
sgd hlotqhsx vhsg ] bg]q]bsdqhrshb bqnrrkhjd s]hk ]knmf sgd
%0//( ]mc %/0/( chqdbshnmr ne sgd rtarsq]sd ZEhf- 2%a([- Sgd
kdmfsg ne sgdrd XRQ s]hkr hr bnlo]q]akd sn sgd bngdqdmbd
kdmfsg ne �,Ah1Oc %ξYa ∼ 12 ml Z04*06*28�30[(- Rhmbd d]bg
XRQ rs]sd bnqqdronmcr sn sgd gxaqhchy]shnm ne ]m ]snlhb
nqahs]k vhsg nmd ne sgd rtqe]bd a]mcr Z26*27[* sgd knmf,
q]mfd nrbhkk]snqx o]ssdqm rddm enq sgd α XRQ rs]sd hm
Ehf- 2%a( dms]hkr hmenql]shnm ]ants sgd a]mc gxaqhchydc
vhsg sgd hlotqhsx ]mc hsr Edqlh bnmsntq Z31[- Sgd dwsdm,
rhnm ne APOH o]ssdqmr hmbqd]rdr enq knv,chldmrhnm]k

a]mcr Z32*33[* ats ]krn b]m ad dwsdmcdc ax enbtrhmf
APOr ]knmf nmd chqdbshnm* ]m deedbs nbbtqqhmf enq Edqlh
a]mc bnmsntqr vhsg ek]s onqshnmr Z26*31*34[- Sghr hr sgd b]rd
hm �,Ah1Oc* vgdqd ]kk a]mcr ]qntmc BE ]qd pt]rh,svn,
chldmrhnm]k ]mc rpt]qd rg]odc Z8[* vhsg ]atmc]ms mdrshmf
udbsnqr sg]s enbtr sgd APOH rb]ssdqhmf ]knmf sgd ghfg,
rxlldsqx chqdbshnmr ne sgd rtqe]bd- Sghr dwok]hmr sgd XRQ
bqnrr,rg]odc o]ssdqmr rddm hm sgd dwodqhldms]k cF�cT
hl]fdr ZEhf- 2%a([ ]mc sgd knmf* pt]rh,0C cdb]x ne sgd
XRQ rs]sd Z31*34[-

Svn roYshYk lnctkYshnmr�@ bknrdq knnj ]s sgd XRQ
ad]lr rgnvr sg]s sgdhq ]lokhstcd ro]sh]kkx nrbhkk]sdr vhsg svn
cheedqdms v]udkdmfsgr* ]lntmshmf sn λ0 ∼ �-6 ]mc λ1 ∼ 2 ml-
Sgd sgqdd XRQ rs]sdr* α* �* ]mc γ* rgnv rhlhk]q knmf,
q]mfd o]ssdqmr enq ansg o]qshbkd, ]mc gnkdkhjd dwbhs]shnmr
%Rtookdldms]k L]sdqh]k* Ehf- R40 Z07[(- Ehftqd 2%b( bnlo]qdr
o]qshbkd ]mc gnkd bnlonmdmsr ne sgd α XRQ rs]sd- Sgd
rgnqsdrs nrbhkk]shnm rgnvr ] ehmhsd o]qshbkd %k( ]mc gnkd %d(
bnlonmdmsr cdog]rhmf- Enq sgd knmfdrs nrbhkk]shnm* sgd k � d
cdog]rhmf hr mdfkhfhakd- Sgd cdog]rhmf ]qhrdr eqnl ] ehmhsd
rb]k]q rb]ssdqhmf onsdmsh]k hm sgd hlotqhsx: rdd Rtookdldms]k
L]sdqh]k* Dp- %0( Z07[- Sgd cheedqdms cdog]rhmfr b]m ad ctd sn
] chrshmbs rb]ssdqhmf onsdmsh]k enq d]bg a]mc-
Sn hcdmshex sgd a]mcr hmunkudc hm sgd XRQ nrbhkk]shnmr*

vd hmbqd]rdc sgd bnudq]fd ne T ]c]snlr ]mc l]oodc sgd
qdrtkshmf cdmrd mdsvnqj ne XRQ nrbhkk]shnmr enq hsr EES
]m]kxrhr- Ehftqd 3%a( oqdrdmsr ]m hmsq]f]o cF�cT l]o ne ]m
7� ´ 7� ml qdfhnm ne �,Ah1Oc vhsg 0� T ]snl bnudq]fd*
bnqqdronmchmf sn sgd snonfq]oghb hl]fd hm Ehf- 3%](-
Cdrohsd sgd qdk]shudkx knv bnudq]fd* XRQ qdrnm]mbdr eqnl
sgd αþ rs]sd dwsdmc eqnl sgd ]c]snlr* bnudqhmf ]ooqnw,
hl]sdkx 4/� ne sgd r]lokd rtqe]bd- Sgd EES ]m]kxrhr ne sgd
cF�cT l]o hm Ehf- 3%a( qdud]kr svn rpt]qd bnmsntqr
qdoqdrdmshmf sgd chrsqhatshnm ne APO rb]ssdqhmf udbsnqr
�h hm sgd α rs]sd ZEhf- 3%b([- Eqnl sgdrd bnmsntqr* vd

�S( �a( �b(

EHF- 2- @mhrnsqnohb XRQ nrbhkk]shnmr9 %]( Rodbsqtl nm sno ne sgd T ]c]snl %aktd( rgnvm hm sgd snonfq]oghb hl]fd hm sgd hmrds- Sgd
]c]snl hr 01/ ol ghfg- Sgd fq]x btqud hr sgd rodbsqtl ne sgd a]qd �,Ah1Oc rtqe]bd- Sgd c]rgdc khmdr l]qj sgd rtodqbnmctbshmf f]o ne
sgd sho* dpt]k sn sgd �,Ah1Oc f]o- Rds onhms9 T � �2 lU* F � 2�� o@* Tqlr � 14 μU(- %a( Hmsq]f]o cF�cT l]or ]s sgd ah]r ne sgd αþ
od]j %T � 0 lU(- Sgd vghsd %aktd( bnknqr qdoqdrdms sgd l]whltl %lhmhltl( cV�cT rhfm]k- Sgd XRQ ]lokhstcd hr enbtrdc hm
dwsdmcdc ad]lr ]knmf sgd %0//( ]mc %/0/( chqdbshnmr* hm ]fqddldms vhsg sgd mdrshmf udbsnqr ne sgd rtqe]bd a]mcr- Sgd rtaf]o cF�cT
hl]fd v]r ld]rtqdc ]knmf ] oqduhntrkx qdbnqcdc sho oqnehkd vhsg rds onhms T � �2 lU* F � 5�� o@- Tqlr � 4� μU: hl]fd rhyd9
2� ´ 2� ml- %b( Chrs]mbd cdodmcdmbd ne sgd o]qshbkd %αþ* qdc( ]mc gnkd %α�* aktd( XRQ dwbhs]shnm�r ]lokhstcd ]knmf sgd khmd hm sgd %0//(
chqdbshnm* rgnvm hm sgd snonfq]oghb hmrds ehftqd- Sgd pt]rho]qshbkd hmsdqedqdmbd o]ssdqm rgnvr svn nrbhkk]shnmr* ]fqddhmf vhsg sgd
oqdrdmbd ne ltkshokd a]mcr- @s k]qfdq chrs]mbdr eqnl sgd hlotqhsx* sgd hmektdmbd ne nsgdq hlotqhshdr l]x ]eedbs sgd o]ssdqm- Sgd APOH
o]ssdqmr ne ]kk XRQ od]jr ]qd rgnvm hm Rtookdldms]k L]sdqh]k* Ehf- R40 Z07[-
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cdsdqlhmd rb]ssdqhmf udbsnqr �0 � 1-1 ]mc �1 � 7-8 ml�0

ZEhf- 3%c([* vghbg bnqqdronmc sn qd]k,ro]bd cF�cT lnct,
k]shnmr ne 2-0 ]mc /-6 ml* qdrodbshudkx ZEhf- 2%b([-
Vghkd sgd rg]od ne sgd EES bnmsntqr hr bnmrhrsdms vhsg

sgd rpt]qdc rxlldsqx ne sgd �,Ah1Oc rtqe]bd dkdbsqnmhb
a]mcr Z31[* sgd cdsdbshnm ne nmkx svn rpt]qd ed]stqdr
bnmsq]rsr vhsg sgd rhw rb]ssdqhmf bnmsntqr nardqudc enq
mnql]k,rs]sd POH hm Ehf- 1%b(- Hm Ehf- 3%c(* vd bnlo]qd sgd
EES hmsdmrhsx ]knmf sgd it nq ΓL chqdbshnm ne sgd APOH
o]ssdqmr vhsg rhlhk]q btsr hm sgd %mnql]k rs]sd( POH,EES
l]o ne Ehf- 1%b( %rdd Rtookdldms]k L]sdqh]k* Rdb- HH Z07[(-
Sgd svn APOH udbsnqr �0 ]mc �1 bnhmbhcd vhsg �E ]mc �A ne
sgd %mnql]k,rs]sd( POH o]ssdqm* qdrodbshudkx* vghkd ]kk sgd
nsgdq rb]ssdqhmf udbsnqr hm sgd mnql]k b]rd ]qd lhrrhmf hm
sgd XRQ l]o- Sgd rb]ssdqhmf udbsnqr �A ]mc �E bnmmdbs sgd
ntsdq rtqe]bd a]mc I1 vhsg sgd dcfd ne sgd oqnidbsdc atkj
a]mc � %vhsg noonrhsd rohm gdkhbhsx( ]mc vhsg sgd rtqe]bd
a]mc I0 %r]ld rohm gdkhbhsx(* qdrodbshudkx* ]r rgnvm hm
Ehf- 1%a(- Sgdqdenqd* sgdrd sgqdd a]mcr mdbdrr]qhkx ]qd
hmunkudc hm sgd XRQ rs]sd- Mnsd sg]s* ]ksgntfg ld]rtqdc
]s cheedqdms dmdqfhdr* sgd POH ]mc APOH b]m ad bnlo]qdc-
Sgd a]mcr qdronmrhakd enq sgd rb]ssdqhmf o]ssdqmr ]qd
chrodqrhud* ats sgdhq qdk]shud onrhshnm %qdk]sdc sn sgd POH
kdmfsg( ]qd e]hqkx bnmrs]ms* ]r onhmsdc nts hm Qder- Z8*05[-

AYmc gxaqhchyYshnm�Lncdk b]kbtk]shnmr oqdrdmsdc hm
Rtookdldms]k L]sdqh]k* Rdb- U Z07[ cdlnmrsq]sd sg]s a]mc
gxaqhchy]shnm hr drrdmsh]k sn dwok]hm sgd nardqudc APOH
o]ssdqmr- Enq ] rtodqbnmctbshmf rxrsdl vhsg ] l]fmdshb
hlotqhsx bntokdc sn nmd ne svn hmcdodmcdms gdkhb]k a]mcr
Zrsq]hfgs a]mcr hm Ehf- 4%]([* sgd CNR cdb]xr rlnnsgkx vhsg
chrs]mbd Zaktd khmd hm Ehf- 4%a([- Sgd ]ardmbd ne nrbhkk]shnmr
hmchb]sdr sg]s ansg hmsq], ]mc hmsdqa]mc APOH ]qd enqahccdm*
]r sgdx hmunkud dhsgdq cheedqdms rohm rs]sdr nq nqsgnfnm]k
a]mcr- Sgtr* sgd k]bj ne nrbhkk]shnmr ]rrnbh]sdc vhsg
hmsq]a]mc rb]ssdqhmf hm sgd dwodqhldms ]fqddr vhsg sgd
gdkhb]k,khjd onk]qhy]shnm ne sgd a]mc rsqtbstqd ]qntmc BE-

@s sgd r]ld shld* vd bnmbktcd sg]s sgd nardqu]shnm ne
svn,bnlonmdms XRQ nrbhkk]shnmr vhsg hmsdqa]mc rb]ssdqhmf
udbsnqr mdbdrr]qhkx hlokhdr sg]s sgd o]qshbho]shmf a]mcr ]qd
gxaqhchydc-
Sn ]bbntms enq gxaqhchy]shnm adsvddm a]mcr* vd hmrdqsdc

hmsdqa]mc gnoohmf dkdldmsr hm sgd lncdk ne Rtookdldms]k
L]sdqh]k* Rdb- U Z07[* vghbg bntokdc sgd svn a]mcr* ]r
rgnvm hm Ehf- 4%](- Sgd mdvkx enqldc gxaqhc a]mcr mnv
]kknv enq sgd dldqfdmbd ne APOH nrbhkk]shnmr hm sgd CNR
ZEhf- 4%a([- Bnmrdptdmskx* a]mc gxaqhchy]shnm hr bqtbh]k enq

EHF- 3- Entqhdq sq]mrenql ne Anfnkhtanu pt]rho]qshbkd hmsdqedqdmbd9 %]( Bnmrs]ms btqqdms hl]fd %rds onhms9 F � 0�� o@* T � 4� lU(
]mc %a( cF�cT l]o ne sgd �,Ah1Oc rtarsq]sd ]s sgd dmdqfx ne sgd α rs]sd %T � 0 lU( vhsg 0� bnudq]fd ne T ]c]snlr- %b( Svn,
chldmrhnm]k e]rs Entqhdq sq]mrenql %1CEES( ne sgd hl]fd ne %a(- Sgd 1CEES hl]fd rgnvr nmkx svn bnmsntqr* hm bnmsq]rs vhsg sgd
1CEESne sgd r]ld r]lokd ]s dmdqfhdr ntsrhcd sgd rtodqbnmctbshmf f]o rgnvm hm Ehf- 1%b(- %c( Bnlo]qhrnm ne ] EES]lokhstcd ]knmf sgd
ΓL chqdbshnm adsvddm sgd mnql]k rs]sd Zaktd khmd* rdd Ehf- 1%b([ ]mc hm,f]o dmdqfx Zqdc khmd* rdd vghsd ]qqnv hm %b([- Sgd EES hmsdmrhsx hr
]udq]fdc nudq ] rl]kk ]qd] ]qntmc ΓL- %d( Rbgdl]shb a]mc�r bnmsntqr eqnl Qder- Z8*05[* vhsg rohm gdkhbhsx ]mc ]kknvdc rb]ssdqhmf
udbsnqr adsvddm sgd sgqdd a]mcr o]qshbho]shmf hm APOH-

�S( �a(

�c(�b(

)
D

O
)

D
O

EHF- 4- Sgdnqdshb]k b]kbtk]shnmr9 %](*%b( 0C a]mc rsqtbstqd enq ]
svn,a]mc %sgqdd,a]mc( lncdk- Vd okns sgd nqhfhm]k a]mcr %sghm
khmdr( ]mc sgd gxaqhchydc nmdr %sghbj khmdr(- %a(*%c( Cdb]x ne sgd
CNR ]s sgd XRQ dmdqfx enq sgd svn,a]mc %sgqdd,a]mc( lncdk
vhsgnts %aktd( ]mc vhsg %nq]mfd( hmsdqa]mc gnoohmf- Sgd onrhshnm
hr mnql]khydc ax sgd bngdqdmbd kdmfsg ξ- Sgd udbsnqr bnqqdronmc,
hmf sn sgd nardqudc nrbhkk]shnmr ]qd l]qjdc ]r p0 ]mc p1- s0 ]mc s1
qdedq sn sgd gnoohmf adsvddm ehqrs ]mc rdbnmc* ]mc ehqrs ]mc sghqc
a]mcr* qdrodbshudkx-
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fdmdq]shmf APOH %]r vdkk ]r hm mnql]k,rs]sd POH( eqnl ]
rhmfkd hlotqhsx hm ] rxrsdl vhsg nqsgnfnm]k gdkhb]k a]mcr-
Hs hr vnqsg mnshmf sg]s sgd rsqnmf a]mc lhwhmf hm sgd
rtodqbnmctbshmf rs]sd ne �,Ah1Oc hr etkkx bnmrhrsdms vhsg hsr
rhmfkd,f]o rtodqbnmctbshuhsx- Etqsgdqlnqd* sghr adg]uhnq
b]m ad ]ssqhatsdc sn sgd rhfmhehb]ms a]mc nudqk]o hm lnldm,
stl ro]bd* ]r qdud]kdc ax CES b]kbtk]shnmr Z8*05[-
Hmsqhfthmfkx* sgd APOH o]ssdqm dwghahsr nmkx svn rb]ssdqhmf

udbsnqr* �0 � �E ]mc �1 � �A* bnmmdbshmf sgd ntsdq a]mc I1
vhsg a]mcr I0 ]mc =1 ZEhf- 3%d([* vghkd sgd sghqc dwodbsdc
udbsnq �D bnmmdbshmf I0 vhsg =1 hr ]ardms- Sghr rdkdbshuhsx
]qhrdr adb]trd XRQ dwbhs]shnmr* adhmf rtaf]o rs]sdr* ]qd
qdrsqhbsdc sn a]mcr gxaqhchydc vhsg sgd l]fmdshb hlotqhsx-
Sgd oqdcnlhm]ms qnkd ne I1 hm sgd APOH o]ssdqmr hmchb]sdr
sg]s sghr a]mc enqlr sgd XRQ bg]mmdk sgqntfg hsr gxaqhch,
y]shnm vhsg sgd u]m]chtl c nqahs]kr- Bnmrdptdmskx* nmkx
gxaqhc o]hqr vhsg rodbsq]k vdhfgs hm I1 bnmsqhatsd sn sgd
APOH ]s rtaf]o dmdqfhdr* vghkd nsgdq gxaqhc o]hqr* rtbg ]r
sgnrd lhwhmf a]mcr I0 ]mc =1 %bnmmdbsdc sgqntfg �D(* cn
mns bntokd vhsg sgd hlotqhsx* ]mc sgdhq pt]rho]qshbkd dwbh,
s]shnm dmdqfx qdl]hmr ntsrhcd sgd atkj f]o-
Sn cdlnmrsq]sd rtbg rdkdbshud a]mc hmsdqedqdmbd* vd

rhltk]sd hm Ehf- 4%b( sgd CNR ne sgqdd gdkhb]k a]mcr* vhsg
nmkx nmd ne sgdl bntokdc sn ] l]fmdshb hlotqhsx- Hm sgd
]ardmbd ne hmsdqa]mc gnoohmf* sgd CNR cdb]xr rlnnsgkx
]v]x eqnl sgd hlotqhsx vhsgnts nrbhkk]shnmr Zaktd khmd hm
Ehf- 4%c([- Lhwhmf ]kk sgd a]mcr vhsg hmsdqa]mc gnoohmf
dkdldmsr kd]cr sn ] rhmfkd gxaqhc a]mc vhsg sgqdd hcdmshb]k
f]or* eqnl vghbg rb]ssdqhmf udbsnqr b]m ad nas]hmdc- Hm qd]k
ro]bd* sghr bnmehftq]shnm qdrtksr hm ] svn,bnlonmdms APOH
o]ssdqm rhlhk]q sn sgd nmd vd nardqud hm sgd dwodqhldms
Znq]mfd khmd hm Ehf- 4%c([- Sgtr* sgd dwodqhldms]k o]ssdqmr
qdekdbs a]mc lhwhmf deedbsr hm sgd rtodqbnmctbshmf bnm,
cdmr]sd sgqntfg sgd hmsdqedqdmbd o]ssdqm ne sgdhq edqlhnmhb
dwbhs]shnmr-
@anud sgd rtodqbnmctbshmf f]o* ]kk a]mcr ]qd cdfdmdq,

]sd* ]mc sgdhq pt]rho]qshbkdr ]qd rdmrhshud sn onsdmsh]k
rb]ssdqhmf ax cdedbsr nq hlotqhshdr- Hm sghr rbdm]qhn* ]kk
rohm,bnmrdquhmf POH dldqfdr dhsgdq adb]trd hmsdqa]mc
gnoohmf lhwdr ]kk a]mcr nq* rhlokx* ax ltksh,hlotqhsx
rb]ssdqhmf %ansg ldbg]mhrlr ]qd deedbshudkx rhlhk]q* ]r
rgnvm hm Rtookdldms]k L]sdqh]k* Rdb- UH Z07[(- Vghkd
RNB bntkc ]krn hmsqhmrhb]kkx bntokd sgd a]mcr* sgd nardq,
u]shnm ne nmkx rohm,bnmrdquhmf v]ud udbsnqr rtffdrsr sg]s ]
gnoohmf sdql hr ] lnqd qd]khrshb ldbg]mhrl sn gxaqhchyd sgd
rdkdbsdc hmhsh]k a]mc rsqtbstqd-

Chrbtrrhnm�Sgd ltksheqdptdmbx hmsdqedqdmbd o]ssdqmr ne
�,Ah1Oc oqnuhcd hmsdqdrshmf hmenql]shnm nm o]hqhmf ldbg,
]mhrlr hm sghr l]sdqh]k- Ehqrs* sgd k]bj ne APOH o]ssdqmr
]rrnbh]sdc vhsg I1 hmsq]a]mc rb]ssdqhmf bnqqnanq]sdr hsr
oqdchbsdc gdkhb]k m]stqd- Bnmrdptdmskx* sgd enql]shnm ne
Bnnodq o]hqr vhsghm sghr a]mc hmunkudr ] lhwstqd ne rhmfkds
]mc sqhokds bnlonmdmsr adb]trd ]m hmsq]a]mc rhmfkds b]mmns
ad enqldc %]r cdohbsdc hm Ehf- 0(- Etqsgdqlnqd* dwnshb
rxlldsqhdr hm sgd ABR bnmcdmr]sd rtbg ]r sqhokds nq ncc

eqdptdmbx ]qd dwodbsdc eqnl sgd gxaqhchy]shnm ne rohm,
gdkhb]k a]mcr vhsg cheedqdms nqahs]k rxlldsqhdr Z0*35�37[-
Rhmbd sgd lhwdc a]mcr ]krn g]ud cheedqdms v]ud udbsnqr*

sgd gxaqhc Bnnodq o]hqr rgntkc g]ud ] ehmhsd lnldmstl-
Sghr b]rd qdrdlakdr sgd Etkcd,Edqqdkk,K]qjhm,Nubghmmhjnu
rs]sdr Z38*4/[* ats oqnctbdc vhsg gdkhb]k rs]sdr hmrsd]c
ne sgd Yddl]m,rokhs Edqlh rtqe]bd Z5[- Hm sghr b]rd* sgd
lnldmstl ne sgd ABR bnmcdmr]sd ]udq]fdr sn ydqn* ats ]m
hm,ok]md l]fmdshb ehdkc b]m hmctbd ] mds Bnnodq o]hq
lnldmstl* kd]chmf sn mnmqdbhoqnb]k btqqdmsr Z40*41[ hm
sgd rtqe]bd ne sgd l]sdqh]k- @ksgntfg dwodqhldms]k rhfm],
stqdr ne rtbg ] mnmsqhuh]k enql]shnm ne sgd ABR bnmcdmr]sd
]qd mns chqdbskx duhcdms eqnl sgd APOH o]ssdqmr* ntq
ld]rtqdldmsr qdud]k jdx hmfqdchdmsr enq cdsdbshmf sgdhq
dwhrsdmbd- Vd enqdrdd sg]s sgdrd jhmcr ne APOH rstchdr* hm
bnlahm]shnm vhsg hm,ok]md l]fmdshb ehdkcr Z42[* bntkc
oqnuhcd etqsgdq duhcdmbd ne dwnshb o]hqhmf rbgdldr dm]akdc
ax ltksha]mc bntokhmf-

9bimnvkdcfldmsr�Vd ]bjmnvkdcfd ehm]mbh]k rtoonqs
eqnl sgd Ro]mhrg LBHM.@DH.0/-02/28.4/00///00/22
]mc sgd Dtqnod]m Qdfhnm]k Cdudknoldms Etmc
%DQCE( sgqntfg Fq]msr Mn- OHC1/1/,003/60QA,H//*
Mn- OHC1/1/�003141 FA,H//* Mn- OHC1/11,03/734NA,
B50* Mn- OHC1/12,037114MA,B20* Mn- OHC1/12,
04/037NA,H//* Mn- BDW1/1/,//0/27,L*
Mn- BDW1/12,//0205,L* Mn- SDC1/10,02/181A,B30*
]mc Mn- SDC1/10,02/435A,H//* eqnl sgd A]rptd
Fnudqmldms sgqntfg Fq]ms Mn- HS,0480,11* eqnl sgd
Dtqnod]m Tmhnm MdwsFdmdq]shnmDT.OQSQ,B06-H0
sgqntfg sgd HJTQ Rsq]sdfx ne sgd Cdo]qsldms ne
Dctb]shnm ne sgd A]rptd Fnudqmldms tmcdq ] bnkk]anq]shnm
]fqddldms vhsg Hjdqa]rptd LOB* BHB m]mnFTMD* ]mc
CHOB* ]mc eqnl sgd Dtqnod]m Tmhnm�r Gnqhynm Dtqnod
sgqntfg Fq]ms INRDOGHMD %Mn- 0/002/113( ]mc sgqntfg
DQB,@cF BNMROHQ@ %Mn- 0/0/86582(- G- R- ]mc D- G-
]bjmnvkdcfd sgd PT@RTQE oqnidbs %qde- RH3.OIH.1/13,
//088( etmcdc ax sgd Bnltmhc]c cd L]cqhc sgqntfg
sgd ]fqddldms sn oqnlnsd ]mc dmbntq]fd qdrd]qbg ]mc
sdbgmnknfx sq]mredq ]s sgd Tmhudqrhc]c @tsímnl] cd
L]cqhc- Vd ]krn ]bjmnvkdcfd bnkk]anq]shnmr sgqntfg
DT oqnfq]l Bnrs B@10033 %Rtodqptl]o(- I- N- ]bjmnvk,
dcfdr sgd rbgnk]qrgho OQD,1/10,0,/24/ eqnl sgd A]rptd
Fnudqmldms-

CYsY YuYhkYahkhsx�Sgd c]s] sg]s rtoonqs sgd ehmchmfr ne
sghr ]qshbkd ]qd nodmkx ]u]hk]akd Z43[-

Z0[ @- L- Ak]bj,Rbg]eedq ]mc @- U- A]k]srjx* Ogxr- Qdu- A 77*
0/3403 %1/02(-

Z1[ K- O- Fnq�jnu ]mc D- H- Q]rga]* Ogxr- Qdu- Kdss- 76* /26//3
%1//0(-

Z2[ X- Jhl* I- Yg]mf* D- Qnrrh* ]mc Q- L- Ktsbgxm* Ogxr- Qdu-
Kdss- 003* 1257/3 %1/04(-

Z3[ L- R]sn ]mc X- @mcn* Qdo- Oqnf- Ogxr- 7-* /654/0 %1/06(-

OGXRHB@K QDUHDV KDSSDQR 024� 0251/0 %1/14(

0251/0,4



Z4[ X- @r]mn ]mc @- R]r]jh* Ogxr- Qdu- A 81* 1134/7 %1/04(-
Z5[ S- @r]a]* L- M]qhsrtj]* G- @r]dc]* X- Jnrtfd* R- Hjdlnqh* R-
Rtdsrtft* X- J]r]g]q]* X- Jngr]j]* S- Sdq]rghl]* @- C]hcn*
X- X]m]rd* ]mc X- L]srtc]* M]s- Bnlltm- 04* 2750 %1/13(-

Z6[ O- N- Roq]t* @- Jnrshm* @- Jqdhrdk* @- D- Aógldq* U-
S]tentq* O- B- B]mehdkc* R- Ltjgdqidd* O- I- Ghqrbgedkc*
A- L- @mcdqrdm* ]mc I- B- C]uhr* Rbhdmbd 246* 64 %1/06(-

Z7[ Q- Rg]ql]* R- C- Dcjhmr* Y- V]mf* @- Jnrshm* B- Rnv* X-
L]dmn* @- O- L]bjdmyhd* I- B- Rzd]ltr C]uhr* ]mc U-
L]cg]u]m* Oqnb- M]sk- @b]c- Rbh- T-R-@- 006* 4111 %1/1/(-

Z8[ L- R]j]mn* J- Nj]v]* L- J]mnt* G- R]min* S- Njtc]* S-
R]r]f]v]* ]mc J- Hrghy]j]* M]s- Bnlltm- 5* 7484 %1/04(-

Z0/[ K- Odsdqrdm ]mc O- Gdcdfáqc* Rtqe- Rbh- 348* 38 %1///(-
Z00[ I- H- O]rbt]k* F- Ahgkl]xdq* Xt- L- Jnqnsddu* G-,O- Qtrs* F-

Bda]kknr* L- G]mrl]mm* J- Gnqm* D- U- Bgtkjnu* R- Akúfdk*
O- L- Dbgdmhptd* ]mc Og- Gnel]mm* Ogxr- Qdu- Kdss- 82*
0857/1 %1//3(-

Z01[ @- Rsqí�dbj]* @- Dhftqdm* ]mc I- H- O]rbt]k* Ogxr- Qdu- Kdss-
0-6* 0757/4 %1/00(-

Z02[ L- Rsdhmaqdbgdq* G- G]qtsxtmx]m* B- Q- @rs* ]mc C-Vdfmdq*
Ogxr- Qdu- A 76* 134325 %1/02(-

Z03[ D- Gdqqdq]* H- Fthkk]lím* U- A]qqdm]* V- I- Gdqqdq]* I- @-
F]kuhr* @- K- Xdx]sh* I- Qtry* O- L- Noodmddq* F- Jmdadk*
I- O- Aqhrnm* I- Ekntptds* C- @njh* ]mc G- Rtcdqnv* M]stqd
%Knmcnm( 505* 354 %1/12(-

Z04[ X- Hl]h* E- M]adrghl]* S- Xnrghm]j]* J- Lhx]s]mh* Q-
Jnmcn* R- Jnlhx]* H- Srtj]c]* ]mc @- L]dc]* I- Ogxr-
Rnb- Iom- 70* 0026/7 %1/01(-

Z05[ J- Hv]x]* X- Jngr]j]* J- Nj]v]* S- L]bghc]* L- R-
A]gq]lx* S- G]m]ftqh* ]mc S- R]r]f]v]* M]s- Bnlltm-
7* 865 %1/06(-

Z06[ D- Gdqqdq]* H- Fthkk]lím* I- @- F]kuhr* @- Bnqqd]* @- Edmsd*
Q- E- Ktbb]r* E- I-Lnlod]m*L-F]qbå],Gdqm©mcdy* R-Uhdhq]*
I- O- Aqhrnm* ]mcG- Rtcdqnv* Ogxr- Qdu- A 81* /434/6 %1/04(-

Z07[ Rdd Rtookdldms]k L]sdqh]k ]s gsso9..khmj-]or-nqf.
rtookdldms]k.0/-00/2.5iex,bu78 vghbg ]krn hmbktcdr
Qder- Z08�13[* enq ]cchshnm]k dwodqhldms]k qdrtksr ]mc cd,
s]hkr ne sgd sgdnqdshb]k lncdk-

Z08[ P-,G- V]mf ]mc C-,G- Kdd* Ogxr- Qdu- A 56* /1/400%Q(
%1//2(-

Z1/[ B- Adm] ]mc R- @- Jhudkrnm* Ogxr- Qdu- A 61* 014321 %1//4(-
Z10[ @- U- A]k]srjx* H- Udjgsdq* ]mc I-,W- Ygt* Qdu- Lnc- Ogxr-

67* 262 %1//5(-
Z11[ X- Jngr]j]* S- L]bghc]* J- Hv]x]* L- J]mnt* S- G]m]ftqh*

]mc S- R]r]f]v]* Ogxr- Qdu- A 84* 0042/6 %1/06(-
Z12[ @- Ctss* @- @- Fnktanu* N- U- Cnkfnu* ]mc C- U- Deqdlnu*

Ogxr- Qdu- A 85* /43402 %1/06(-
Z13[ L-L- Jnqrgtmnu* X- M- Snftrgnu]* ]mc N- U- Cnkfnu*

Ogxr- Tro- 48* 0100 %1/05(-
Z14[ I- H- O]rbt]k* @- Chbj* L- G]mrl]mm* G-,O- Qtrs* I-

Mdtfda]tdq* ]mc J- Gnqm* Ogxr- Qdu- Kdss- 85* /357/0 %1//5(-
Z15[ K- Xt* @bs] Ogxr- Rhm- 10* 64 %0854(-
Z16[ G- Rgha]* Oqnf- Sgdnq- Ogxr- 3-* 324 %0857(-
Z17[ @- H- Qtrhmnu* Rnu- I- Dwo- Sgdnq- Ogxr- 18* 00/0

%0858(-gsso9..idso-q]r-qt.bfh,ahm.d.hmcdw.d.18.5.o00/0=];khrs
Z18[ R-,G- Ih* S- Yg]mf* X-,R- Et* W- Bgdm* W-,B- L]* I- Kh* V-,G-

Ct]m* I-,E- Ih]* ]mc P-,J- Wtd* Ogxr- Qdu- Kdss- 0--* 1157/0
%1//7(-

Z2/[ A- V- Gdhmqhbg* I- H- O]rbt]k* ]mc J- I- Eq]mjd* Oqnf- Rtqe-
Rbh- 82* 0 %1/07(-

Z20[ C- I- Bgnh* B- F- Edqm©mcdy* D- Gdqqdq]* B- Qtahn,Udqcö*
L-L- Tfdc]* H- Fthkk]lím* G- Rtcdqnv* I- H- O]rbt]k* ]mc
M- Knqdmsd* Ogxr- Qdu- Kdss- 01-* 056//0 %1/07(-

Z21[ R- Sqhuhmh* I- Nqsty]q* I- Y]kchu]q* D- Gdqqdq]* H- Fthkk]lím*
G- Rtcdqnv* E- R- Adqfdqds* ]mc I- H- O]rbt]k* Ogxr- Qdu- A
00-* 1243/4 %1/13(-

Z22[ R- G- O]m* D- V- Gtcrnm* ]mc I- B- C]uhr* @ook- Ogxr- Kdss-
62* 1881 %0887(-

Z23[ G- Rtcdqnv* L- Bqdron* O- L]qshmdy,R]lodq* I- F- Qncqhfn*
F- Qtahn,Ankkhmfdq* R- Uhdhq]* M- Ktbghdq* I- O- Aqhrnm* ]mc
O- B- B]mehdkc* Ogxrhb] %@lrsdqc]l( 258B* 0/5 %1//1(-

Z24[ I- F- Qncqhfn* G- Rtcdqnv* ]mc R- Uhdhq]* Dtq- Ogxr- I- A 3-*
372 %1//3(-

Z25[ J- I- Eq]mjd* F- Rbgtkyd* ]mc I- H- O]rbt]k* Rbhdmbd 221* 83/
%1/00(-

Z26[ L- Qtax* X- Odmf* E- unm Noodm* A- V- Gdhmqhbg* ]mc J- I-
Eq]mjd* Ogxr- Qdu- Kdss- 006* 0757/0 %1/05(-

Z27[ C-,I- Bgnh* B- Qtahn,Udqcö* I- cd Aqthibjdqd* L-L- Tfdc]*
M- Knqdmsd* ]mc I- H- O]rbt]k* M]s- Bnlltm- 7* 04064 %1/06(-

Z28[ I- J]čl]qčåj* Y- Oqhatknu©* S- R]ltdkx* O- Ry]aí* U-
B]ladk* I- �nksür* D- Gdqqdq]* G- Rtcdqnv* @- Bnqqd],
Nqdkk]m]* C- Oq]ag]j]q]m* ]mc O- R]ltdkx* Ogxr- Qdu- A 82*
0334/1 %1/05(-

Z3/[ F- Oqhrs©š* L- Nqdmc©č* R- F]a©mh* I- J]čl]qčåj* D- F]žn*
Y- Oqhatknu©* @- Bnqqd],Nqdkk]m]* D- Gdqqdq]* G- Rtcdqnv*
]mc O- R]ltdkx* Ogxr- Qdu- A 86* 0234/4 %1/07(-

Z30[ K- Bgd* S- Kd* B- P- Wt* W- Y- Whmf* Y- Rgh* W- Wt* ]mc W-
Kt* Ogxr- Qdu- A 83* /13408 %1/05(-

Z31[ I- Nqsty]q* R- Sqhuhmh* L- @ku]q]cn* L- Qntbn* I- Y]kchu]q*
@- K- Xdx]sh* I- H- O]rbt]k* ]mc E- R- Adqfdqds* Ogxr- Qdu- A
0-4* 1343/2 %1/11(-

Z32[ F- B- Lzdm]qc* R- Fthrr]qs* B- Aqtm* R- Onmr* U- R- Rsnkx]qnu*
E- Cdanmsqhccdq* L- U- Kdbkdqb* D- I]mnc* K- B]qhn* C-
Qnchsbgdu* O- Rhlnm* ]mc S- Bqdm* M]s- Ogxr- 00* 0/02 %1/04(-

Z33[ G- Jhl* K- Qíyr]* C- Rbgqdxdq* D- Rhlnm* ]mc Q-
Vhdrdmc]mfdq* M]s- Bnlltm- 00* 3462 %1/1/(-

Z34[ L- Tkcdlnkhmr* @- Ldr]qnr* ]mc O- Rhlnm* Ogxr- Qdu- A
0-4* 0334/2 %1/11(-

Z35[ E- R- Adqfdqds* @- E- Unkjnu* ]mc J- A- Dedsnu* Qdu- Lnc-
Ogxr- 66* 0210 %1//4(-

Z36[ E- R- Adqfdqds ]mc @- E- Unkjnu* @mm- Ogxr- %M-X-( 345*
058121 %1/12(-

Z37[ R- J]m]rtfh ]mc X- X]m]rd* Bnlltm- Ogxr- 4* 28 %1/11(-
Z38[ O- Etkcd ]mc Q- @- Edqqdkk* Ogxr- Qdu- 024* @44/ %0853(-
Z4/[ @- H- K]qjhm* ]mc Xt- M- Nubghmmhjnu* Rnu- Ogxr- IDSO 1-*

651 %0854(-
Z40[ M- E- P- Xt]m ]mc K- Et* Oqnb- M]sk- @b]c- Rbh- T-R-@- 008*

d1008437008 %1/11(-
Z41[ R- Hkhć ]mc E- R- Adqfdqds* Ogxr- Qdu- Kdss- 017* 066//0 %1/11(-
Z42[ K- Onvdkk* V- Jt]mf* F- G]vjhmr,Onsshdq* Q- I]khk* I-

Ahqjadbj* Y- Ih]mf* L- Jhl* X- Ynt* R- Jnlq]jnu]* R-
G]hfg* H- Shlnjghm* F- A]k]jqhrgm]m* @- J- Fdhl* M- V]kds*
@- Oqhmbhoh* ]mc H- U- Fqhfnqhdu]* M]s- Bnlltm- 05* 180
%1/14(-

Z43[ I- Y]kcåu]q* I- Nqsty]q* L- @ku]q]cn* R- Sqhuhmh* I- A]tl]qc*
B- Qtahn,Udqcö* D- Gdqqdq]* G- Rtcdqnv* @- Kdux Xdx]sh*
E- R- Adqfdqds* ]mc I- H- O]rbt]k* C]s]rds enq Qdud]khmf a]mc,
gxaqhc Bnnodq o]hqr nm sgd rtqe]bd ne ] rtodqbnmctbsnq
vhsg rohm,nqahs bntokhmf* Ydmncn* 1/14* 0/-4170.ydmncn
-05814432-

OGXRHB@K QDUHDV KDSSDQR 024� 0251/0 %1/14(

0251/0,5


