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=ARSP=BS9 Vd trd sgd adYl ne Y sqYmrlhrrhnm dkdbsqnm
lhbqnrbnod %SDL( sn lnctkYsd fi ofst sgd btqqdms�unksYfd
bgYqYbsdqhrshbr ne Y svn,sdqlhmYk lnmnkYxdq lnkxacdmtl
chrtk�cd %LnR1( bgYmmdk eYaqhbYsdc nm Y rhkhbnm mhsqhcd
rtarsqYsd- Rtooqdrrhnm ne sgd svn,chldmrhnmYk %1C( LnR1
bgYmmdk bnmctbsYmbd to sn 83� hr nardqudc vgdm sgd adYl
ghsr Ymc bgYqfdr sgd rtarsqYsd rtqeYbd-FYsd,stmYakd sqYmrhrsnq
bgYqYbsdqhrshbr cdodmcdms nm adYl btqqdms Yqd nardqudc dudm
vgdm sgd adYl hrto sn sdmrnelhbqnmrYvYx eqnl sgd bgYmmdk-
Hm bnmsqYrs) bnmctbsYmbd qdlYhmr bnmrsYms vgdm sgd adYl
oYrrdr sgqntfg Y lhbqnm,rhydc gnkd hm sgd rtarsqYsd-Sgdqd hr mn LnR1 rsqtbstqYkcYlYfd ctqhmf fYshmf)Ymc sgd bnmctbsYmbd
qdudqsr sn hsr nqhfhmYkuYktd vgdm sgd adYl hr stqmdc nfi-Vd nardqud nm.nfi qYshnr to sn −5/ sgYsYqd kYqfdkx hmcdodmcdmsne
adYl rhyd Ymc bgYmmdkkdmfsg-SghrSDL �dkc,dfidbssqYmrhrsnqYqbghsdbstqd vhsg dkdbsqnm adYl fYshmf oqnuhcdrY okYsenql enq
etstqd fi ofst dkdbsqhbYkldYrtqdldmsr-
IDWVNPCR9 hm rhst spVmrlhrrhnm didbspnm lhbpnrbnox�spVmrhshnm ldsVichbgVibnfdmhcdr��dic,dfidbs spVmrhrsnp�didbspnmhb spVmronps�
rhihbnm mhsphcd�lnixacdmtl chrti�cd

SqZmrlhrrhnm dkdbsqnm lhbqnrbnox %SDL( n�dqr Zm
hcdZkokZsenql enqsgd rsqtbstqZkZmc ZmZkxshbZkZmZkxrhr
neZsnlhbZkkx sghm svn,chldmrhnmZk%1C( lZsdqhZkr-0�6

Gm rhst rstchdr sgZs bnlahmd sgd Zsnlhb,qdrnktshnm bZoZahkhshdr
neSDL vhsg sgd fqnvhmf ZqqZx nedkdbsqnbgdlhrsqx+fZr.ffthc
ffnv+Zmc ghfg.knv,sdlodqZstqd SDL gnkcdqrgZud dldqfdc Zr
onvdqetk snnkr enq 1C mZmnrbZkd bgZqZbsdqhyZshnm-7�00 Gnv,
dudq+ ldsgncr enq hm rhst dkdbsqhbZk ahZrhmf gZud rddm khsskd
cdudknoldms Zmc Zqd btqqdmskx khlhsdc sn svn sdqlhmZk
ldZrtqdldmsr Zr bnmudmshnmZk Zqbghsdbstqdr bnmrhrshmf ne
ldsZkkhb aZbj nq sno fZsdr Zqd mns qdZchkx dkdbsqnm sqZmr,
oZqdms-01+02 RdudqZkhm rhst cduhbdr hmbktchmf Zm dkdbsqhbZkfZsd
%h-d-+sghqc sdqlhmZk( gZud oqduhntrkx addm cdlnmrsqZsdc-Enq
dwZlokd+Jhl ds Vi-eZaqhbZsdc bZqanm mZmnstad %BMS( fldkc,
d�dbs sqZmrhrsnqr %EDSr( bnmsZhmhmf rkhsr sgZs Zkknv enq
rhltksZmdntr sqZmronqs ldZrtqdldmsr Zmc SDL hlZfhmf-03

RhlhkZqkx+Qncqhftdy,LZmyn ds Vi-rgnvdc sgZs Z eqdd,rsZmchmf
fqZogdmd rhcd fZsd bntkc ad trdc sn lnctkZsd sgd bnmctbsZmbd
hm Z fqZogdmd mZmnqhaanm %FMQ( roZbdc to sn 0// ml
ZvZx-04 Sgdrd sdbgmhptdr hmunkud qdkZshudkx bnlokdw eZaqhbZ,
shnm oqnbdctqdr Zmc qdrtks hm Z vdZj+ roZshZkkx mnmtmhenql
fZshmf d�dbs-
Oqduhntrhm rhst SDL vnqjrgZud Zkrn tshkhydc chqdbsdkdbsqnm

adZl hqqZchZshnm ne rtrodmcdc Zr vdkk Zr nm,rtarsqZsd 1C
lZsdqhZkr sn lnctkZsd svn,sdqlhmZkbnmctbsZmbd+enq dwZlokd+
hm fqZogdmd+04�07 LnR1+

08 Zmc VR1-
1/ >ksgntfg bnmctbsZmbd

hr fdmdqZkkx rtooqdrrdc ctd sn 1C lZsdqhZkcZlZfd eqnl adZl
dwonrtqd+hm rhst SDL Intkd gdZshmf eqnl sgd dkdbsqhbZkbtqqdms
adsvddm sgd rntqbd Zmc cqZhm dkdbsqncdr vZr trdc sn hmctbd
qdbqxrsZkkhyZshnm ne sgd 1C kZsshbd Zmc bZtrd Z bnmctbsZmbd
hmbqdZrd-04�07+1/ Cdrohsd sgdrd qdbnmrsqtbshnmr+ sdbgmhptdr
hmunkuhmf chqdbs hmsdqZbshnmr adsvddm sgd dkdbsqnm adZl Zmc
1C lZsdqhZk hmsqnctbd rnld cdfqdd ne hqqdudqrhakd cZlZfd+
vghbg qdrtksr hm Z odqlZmdms bgZmfd hm dkdbsqnmhb oqnodqshdr-
>cchshnmZk d�nqsr Zqd sgdqdenqd mddcdc sn oqnctbd okZsenqlr
enqhm rhst dkdbsqhbZkahZrhmf vhsg Z qnatrs+stmZakd+Zmc onrhshnm,
bnmsqnkkdc fZsd oZqZldsdq-
Gdqd+ vd qdonqs sgd hm rhst dkdbsqhbZk fZshmf ne 1C LnR1

bgZmmdkr ax sZqfdshmf sgd dkdbsqnm adZl ne Z SDL Zs
bnmsqnkkdc onrhshnmr nm Z rhkhbnm mhsqhcd %RhMv( vhmcnv-Sgd
lZhm edZstqdr ne1C bgZmmdkfZshmf ax sgd dkdbsqnm adZl Zqd
rtllZqhydc Zr enkknvr- Cduhbdr bnmrhrs ne Z svn,sdqlhmZk
lnmnkZxdq sqZmrhshnm ldsZk chbgZkbnfdmhcd %SLC( fdnldsqx
rtoonqsdc nm Z RhMv vhmcnv- Vgdm sgd dkdbsqnm adZl hr
stqmdc nm Zmc ghsr sgd hmrtkZshmf rtarsqZsd ne sgd sqZmrhrsnq
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bgho+ dudm to sn 4/ �l ZvZx eqnl sgd cduhbd bgZmmdk+
bnmctbsZmbd nesgd 1C bgZmmdkbgZmfdrZmc fZshmf nbbtqr ctd
sn rtarsqZsd bgZqfhmf->rknmf Zrsgd adZl cndrmnsghssgd 1C
bgZmmdk lZsdqhZk hsrdke+ sghr bnmctbsZmbd lnctkZshnm hr
bnlokdsdkx qdudqrhakd Zmc sgdqd hr mn cduhbd gxrsdqdrhr nq
rsqtbstqZkcZlZfd sn sgd 1C lZsdqhZk-FZshmf hr bnmsqnkkdc ax
stmhmf sgd rsqdmfsg nesgd SDL bnmcdmrdqkdmr%h-d-+ronsrhyd(+
vghbg qdrtksr hm dkdbsqnm adZl btqqdmsr adsvddm / Zmc 6/ m>
hm sghr rstcx-Vd nardqud 1C bgZmmdkbtqqdmsnm.n� qZshnr to
sn −5/ sgZs Zqd ZooqnwhlZsdkx hmcdodmcdms ne adZl onrhshnm
qdkZshud sn sgd 1C bgZmmdk+adZl rhyd+Zmc nsgdq oZqZldsdqr
nudq sgd shld rbZkdr nentqldZrtqdldmsr-
HlonqsZmskx+vd drsZakhrg sgZssgdqd hr mn bgZmfd hm sgd 1C

bgZmmdkbnmctbsZmbd vgdm sgd adZl oZrrdr mdZq sgd bgZmmdk
ats sgqntfg uZbttl Zmc gZr mn hmsdqZbshnm vhsg sgd bgho+Zr
sgdqd hr mn RhMv rtarsqZsd bgZqfhmf- Sghr ldZrtqdldms vZr
rtbbdrretkkx odqenqldc ax hmsdmshnmZkkx cqhkkhmf Z 0 �l rhyd
gnkd hm sgd RhMv ldlaqZmd mdZqsgd 1C bgZmmdktrhmf enbtrdc
hnm adZl %EHA( lhkkhmf Zmc sZqfdshmf sgd dkdbsqnm adZl
sgqntfg hsr bdmsdq-RhlhkZqkx+mn fZshmf hr nardqudc vgdm sgd
adZl hr onrhshnmdc sn ghssgd ntsrhcd nesgd SDL,sqZmroZqdms+
0// ml sghbj rtrodmcdc RhMv vhmcnv qdfhnm+rtffdrshmf sgZs
bgZqfdr Zqd chrrhoZsdc sgqntfg sgd bnmctbshud Rhrtoonqs bgho
rn sgZs mn rhfmhflbZms bgZqfhmf nbbtqr- Gm rhst bgZqfhmf Zmc
chrbgZqfhmf nesgd RhMv rtarsqZsd Zqd ZcchshnmZkkx lnmhsnqdc ax
shld,cdodmcdms btqqdms�unksZfd ldZrtqdldmsr hm sgd 1C
bgZmmdk->esdqstqmhmf sgd dkdbsqnm adZl n�+sgd btqqdmshm sgd
1C bgZmmdkchrokZxrZm dwonmdmshZk,khjd qhrd+0 � dwo%�s.μ(+Zr
sgd rtarsqZsd chrbgZqfdrvhsg Z bgZqZbsdqhrshb shld bnmrsZmsneμ
− 0// r-

ODRTKSR :MC CHRBTRRHNM

Ehftqd 0Z rgnvr Zm noshbZk hlZfd ne sgd SDL,EDS cduhbd
bnmrhrshmf ne lnmnkZxdq 8/�0// �l kZqfd LnR1 ffZjdr
cdonrhsdc nmsn Z 0// ml sghbj+ 5/ �l vhcd RhMv vhmcnv-
Sgd dkdbsqnm,sqZmroZqdmsvhmcnv hrknbZsdc hm sgd bdmsdqneZ 2
ll ax 4 ll Rh.RhMv bgho %Ehftqd 0c hmrds(- Sgd LnR1
bqxrsZkr tshkhydc hm sghr rstcx vdqd fqnvm sgqntfg bgdlhbZk
uZonq cdonrhshnm %BUC(- Sgd ognsnktlhmdrbdmbd %OK(
rodbsqtl ne Zr,fqnvm LnR1 hm Ehftqd 0a dwghahsr Z mZqqnv
odZj Zs−0-77 dU sgZshrbnmrhrsdmsvhsg lnmnkZxdqsghbjmdrr-10
Khjdvhrd+sgd eqdptdmbx rdoZqZshnm ne−1/ bl�0 adsvddm sgd
hm,okZmd D01f Zmc nts,ne,okZmd >0f ognmnm lncdr Zfqddr vdkk
vhsg dwodbsdc uZktdr enq lnmnkZxdq LnR1 tmcdq Z 421 ml
dwbhsZshnm %Ehftqd 0a hmrds(-11 CZqj,fldkc rbZmmhmf SDL
%RSDL( kZsshbd hlZfhmf Zmc rdkdbsdc ZqdZ dkdbsqnm ch�qZbshnm
%R>DC( oZssdqmr hmchbZsd Z gdwZfnmZk 1G ogZrd rsqtbstqd+
vghbg hr Z qdkZshudkx rsZakd+vdkk,bgZqZbsdqhydc rdlhbnmctbsnq
bnloZqdc sn sgd ldsZkkhb 0S ogZrd %Ehftqd 0b(-12+13

Sgd dkdbsqhbZkldZrtqdldmsrdsto hmrhcd sgd SDL hr rgnvm
rbgdlZshbZkkx hm Ehftqd 0c- Sgd LnR1 ffZjd hr bnmsZbsdc
sgqntfg svn,sdqlhmZk Bq.>t kdZcr Zmc Zm hm rhst dkdbsqhbZk
ahZrhmf SDL gnkcdq sn Zm dwsdqmZk rntqbd ldsdq- Dkdbsqnm
adZl khsgnfqZogx Zmc 1C ffZjd fqnvsg Zmc sqZmredqcdsZhkr bZm
ad entmc hm sgd Ldsgncr Zmc Rtoonqshmf HmenqlZshnm Ehftqd
R1-Sgd 1// jdU dkdbsqnm adZl trdc hm sghr rstcx hr oqdbhrdkx
onrhshnmdc nm sgd cduhbd rtqeZbd ax lnuhmf sgd SDL rZlokd
rsZfd-Vd oqdrdms qdrtksr rgnvhmf gnv sgd ldZrtqdc cqZhm�
rntqbd btqqdms%Gcr( vhsg Zm Zookhdc cqZhm�rntqbd unksZfd %Ucr(
Zbqnrr sgd LnR1 bgZmmdknekdmfsg Jbg hr fZsdc vgdm bgZmfhmf

Ehftqd 0-SDL,EDS cduhbd Yqbghsdbstqd)btqqdms�unksYfd ldYrtqdldms)Ymc LnR1 PYlYm Ymc SDL bgYqYbsdqhyYshnm-%Y( NoshbYkhlYfd ne
lnmnkYxdqLnR1 ffYidr%ntskhmdc hm vghsd( sqYmredqqdc nmsn Y 5/ �l rptYqd RhMv vhmcnv %nqYmfd( vhsg sno,bnmsYbsdc Bq.=t ldsYkkhb kdYcr
%xdkknv(-%a(Ognsnktlhmdrbdmbd Ymc %hmrds(PYlYm rodbsqY neLnR1 tmcdqYm dwbhsYshnm vYudkdmfsg ne421 ml-Sgd OK odYi Ys55/ ml Ymc
PYlYm lncd rdoYqYshnm %μ=0f � μD1f( ne 1/ bl

�0 Yqd hmchbYshud nelnmnkYxdq sghbimdrr-%b( Ghfg,Ymfkd YmmtkYq cYqi,�dkc RSDL kYsshbd
hlYfd Ymc %hmrds( rdkdbsdc YqdY dkdbsqnm chfiqYbshnm oYssdqm nelnmnkYxdq1G,ogYrd LnR1 rgnvhmf �qrs,nqcdq%0//( Ymc rdbnmc,nqcdq%00/(
qdffdbshnmr-%c( Cduhbd bnm�ftqYshnm rgnvhmf dkdbsqnm adYl %fqYx( dwonrtqd nm Y 0// ml sghbi RhMv vhmcnv bnmsYhmhmf Y svn,sdqlhmYk
LnR1 cduhbd-Lcr)Gcr)Ibg)GadYl)Ymc aadYl bnqqdronmc sn cqYhm�rntqbd unksYfd)cqYhm�rntqbd btqqdms)bgYmmdkkdmfsg)dkdbsqnm adYl btqqdms)
Ymc dkdbsqnm adYl chYldsdqhm sgd rodbhldm okYmd)qdrodbshudkx-%Hmrds(Sgd RhMv vhmcnv rhsrhm sgd bdmsdqneY 18/ �l sghbi Rhbgho %2 ll
� 4 ll(-=cchshnmYkeYaqhbYshnm cdsYhkrbYm ad entmc hm Rtoonqshmf HmenqlYshnm Ehftqd R1-%d( �v ofst Ymc fi ofst Gcr�Lcr btqudrenqY LnR1
SDL,EDS Ysoqdrrtqd kdudkr ne0 � 0/4 Ymc 4 � 0/�5 OY)qdrodbshudkx)vhsg sgd dkdbsqnm adYl stqmdc nfi-
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sgd SDL adZl btqqdms%GadZl(+adZl chZldsdq%cadZl(+Zmc hsr
onrhshnm qdkZshud sn sgd 1C bgZmmdk-Sgd lZfmhstcd neGadZl hr
bnmsqnkkdc hm sgd SDL ax stmhmf sgd rsqdmfsg ne bnmcdmrdq
kdmr 0 %BK0(+ sxohbZkkx qdedqqdc sn Zr ’rons rhyd“- CZsZ
oqdrdmsdc hmbktcd qdrtksreqnl ltkshokd %=1//( bnmshmtntrCB
Zmc Gcr�Ucr ldZrtqdldmsr nm flud LnR1,aZrdc cduhbdr sgZs
vdqd dkdbsqhbZkkx bgZqZbsdqhydc hm sgd SDL Zmc fZsdc ax sgd
SDL adZl-VgdqdZr sgd lZfmhstcd neGcr vZr nardqudc sn ad
ch�dqdmsZbqnrrcduhbdrctd sn ch�dqdmbdrhm bnmsZbsqdrhrsZmbd+
rhlhkZq cdfqddr ne fZshmf Zmc btqqdms rtooqdrrhnm vdqd rddm
%enq dwZlokd+rdd Rtoonqshmf HmenqlZshnm Ehftqdr R3 Zmc R4(-
>r rgnvm hm Ehftqd 0d+sgd svn,sdqlhmZklnmnkZxdq LnR1

cduhbd dwghahsr Z mnmkhmdZqGcr�Ucr btqud tmcdqZlahdmsdv rhst
bnmchshnmr %oqdrrtqd o < 0 ° 0/4 OZ(-Vgdm okZbdc hm sgd
bnktlm ne sgd SDL %o < 4 ° 0/�5 OZ(+Zm hmbqdZrd hm Gcr hr
nardqudc-Sghr gZr oqduhntrkx addm cdlnmrsqZsdc hm bnmudm,
shnmZkaZbj,fZsdc LnR1 EDSr ldZrtqdc hm Zhq Zmc hm uZbttl
Zmc vZr Zssqhatsdc sn sgd cdrnqoshnm ne fZr lnkdbtkdr Zs sgd
SLC�ldsZkhmsdqeZbd hm uZbttl+vghbg bZtrdr Z knvdqhmf ne
sgd Rbgnssjx aZqqhdq Zmc hloqnudc bgZqfd bZqqhdq hmidbshnm-14

Sgd ghfg uZbttl bnmchshnm nesgd SDL bnktlm %o < 4 ° 0/�5

OZ( hr ZcuZmsZfdntr enq oqnctbhmf mdZq,nglhb adgZuhnq hm
SDL,EDSr-
Ehftqd 1Z hr Z SDL hlZfd nenmd nesgd cduhbdr sdrsdc+vhsg

sgd hmchbZsdc rntqbd Zmc cqZhm dkdbsqncdrZmc sgd ntskhmd nesgd

1C LnR1 ffZjd cdonrhsdc nm sno Zmc adsvddm sgd dkdbsqncdr-
Vd cdrhfmdc Zmc eZaqhbZsdc sghr SDL,EDS cduhbd sn Zkrn
bnmsZhm Z 0-1 �l chZldsdqEHA gnkd hm sgd RhMv vhmcnv+vhsg Z
ghfg,lZfmhflbZshnm SDL hlZfd nesgd gnkd qdfhnm rgnvm hm sgd
hmrdsneEhftqd 1Z-Sgd gnkd hr Zkrn lZqjdc ax Z ohmj Zqqnv hm
Ehftqd 1Z Zmc hrknbZsdc Zants5 �l ZvZx eqnl sgd dcfd nesgd
rntqbd dkdbsqncd- Sghr gnkd vZr eZaqhbZsdc vhsg hnm adZl
lhkkhmf trhmf Z 2/ jdU FZ) EHA Zesdq sgd nsgdq oZqsr ne sgd
cduhbd vdqd Zrrdlakdc-Ax lnuhmf sgd rZlokd rsZfd hm rhst+sgd
knbZshnm ne sgd dkdbsqnm adZl hr oqdbhrdkx fthcdc sn dwonrd
ch�dqdms knbZshnmr nm sgd cduhbd-
Hm sgd gnid dvonrtpddwodqhldms+sgd SDL adZl vhsg cadZl <

0/ ml vZronrhshnmdc sn oZrrsgqntfg sgd bdmsdqnesgd gnkd hm
Ehftqd 1Z %ohmj cns( rn sgZs sgd adZl sqZudkdc nmkx sgqntfg
sgd uZbttl Zmc chc mnsgZud chqdbs ogxrhbZkbnmsZbsvhsg sgd
RhMv rtqeZbd-Hm sgd RhMv dvonrtpd dwodqhldms+sgd adZl vZr
onrhshnmdc sn hlohmfd chqdbskx nmsn sgd RhMv rtqeZbd:sghradZl
knbZshnm hr hmchbZsdc ax sgd aktd cns hm Ehftqd 1Z- Hm ansg
dwodqhldmsr+Zm Gcr�Ucr btqud hrflqrsZbpthqdc vhsg sgd dkdbsqnm
adZl stqmdc n� %h-d-+bknrdc adZl uZkud(->esdq stqmhmf nm sgd
adZl Zs sgd rodbhfldc onrhshnm Zmc vZhshmf 2�4 r+Z rdqhdr ne
entq Gcr�Ucr ldZrtqdldmsr vdqd sZjdm+dZbg vhsg Z ch�dqdms
adZl btqqdms9 GadZl < /-4+ 2-3+ 8-5+ Zmc 12 m>-Sgd Gcr�Ucr
ldZrtqdldmsr sZjd 0/�01 r dZbg Zmc Zqd nasZhmdc hm qZmcnl
nqcdq sn qdctbd rZlokhmf ahZr Zmc rxrsdlZshb dqqnqr %rdd

Ehftqd 1-BgYqfhmf nesgd RhMv rtarsqYsd trhmf sgd dkdbsqnm adYl bYtrdrLnR1 fYshmf Ymc sgd Yardmbd nefYshmf hesgd dkdbsqnm adYl hroYrrhmf
sgqntfg Y lhbqnm,rhyd gnkd hm sgd rtarsqYsd-%Y( Knv,lYfmh�bYshnm SDL hlYfd neY SDL,EDS RhMv vhmcnv bnmsYhmhmf Y 0-1 �l chYldsdq
EHA gnkd hmchbYsdc ax sgd ohmi Yqqnv-Sgd ohmi Ymc aktd cnsrrgnv sgd knbYshnm nesgd dkdbsqnm adYl ctqhmf Gcr�Lcr ldYrtqdldmsrhm %b)c()
qdrodbshudkx-%Hmrds( Ghfg,lYfmh�bYshnm SDL hlYfd nesgd gnkd-%a( BnmshmtntrCB ldYrtqdldmsneGcr hm Y SDL,EDS nudq Y odqhnc ne4
lhm tmcdqY bnmrsYmsLcr : 0/ lT-=esdqstqmhmf sgd dkdbsqnm adYl nfi %nqYmfd()sgd cduhbd btqqdmshmbqdYrdr Ymc hrhmchbYshud nedkdbsqnmhb
bgYqfd chrrhoYshnm-Sgd khlhsdc dwonmdmshYk�shr rgnvm YrY rnkhc akYbi khmd-%b)c( Gcr�Lcr btqudrvgdm Y enbtrdc dkdbsqnm adYl %aadYl : 0/
ml( hr okYbdc %b( sgqntfg sgd EHA gnkd Ymc %c( nm sgd RhMv vhmcnv Yssgd knbYshnmrlYqidc ax sgd ohmi Ymc aktd Yqqnvr)qdrodbshudkx)hm
oYmdk%a(-Sgd hmrdsr hm %b)c( oqnuhcd rbgdlYshbr nesgd dwonrtqd bnmchshnmr-BnmctbsYmbd)E)hr sYidm Yr sgd rknod nedYbg Gcr�Lcr btqud-
BnmctbsYmbd bgYmfd)�E.E)hr sYidm Yr sgd odqbdmsbgYmfd adsvddm sgd E uYktdr nesgd otqokd %GadYl : / m=( Ymc xdkknv %GadYl : 12 m=(
btqudr)qdrodbshudkx-Mn fYshmf dfidbs%�E.E : 1-4�(hrnardqudc hm sgd gnkd dwonrtqd bnmchshnm)vghbg ghfgkhfgsrsgd bqtbhYkqnkd nesgd RhMv
rtarsqYsd hm bqdYshmf Y stmYakd �dkc dfidbs-
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Ldsgncr(+vgdqdZr Z mdfkhfhakd kdZjZfd btqqdms %; 4// o>(
vZr nardqudc sgqntfg sgd RhMv ldlaqZmd %rdd Zkrn btqqdms�
unksZfd btqudr hm Ehftqd 3(-Sgd adZl hr rtardptdmskx stqmdc
n�+Zmc Zesdq 2�4 r+Zmnsgdq Gcr�Ucr btqud hr Zbpthqdc-
Ehftqd 1b+c rgnvr sgd bnqqdronmchmf Gcr�Ucr sqZbdr enq GadZl

< /-4 %ohmj(+ 2-3 %aktd(+ 8-5 %fqddm(+ Zmc 12 %xdkknv( m>-
BtqudrsZjdm vhsg sgd dkdbsqnm adZl n� %GadZl < / m>( oqhnqsn
Zmc Zesdq sgdrd ldZrtqdldmsr Zqd Zkrn fhudm %otqokd Zmc qdc
btqudr+qdrodbshudkx(-Eqnl sgd rknod nedZbg Gcr�Ucr sqZbd+vd
bZkbtkZsd sgd svn,sdqlhmZkcduhbd bnmctbsZmbd fhudm ax

  
G
I
br

br

Ehftqd 1b rgnvr sgZs vgdm sgd adZl hr oZrrhmf rsqZhfgs
sgqntfg sgd gnkd %h-d-+gnid dvonrtpd(+sgd cduhbd bnmctbsZmbd
qdlZhmr uhqstZkkx tmbgZmfdc- > ch�dqdmbd hm SDL,EDS
bnmctbsZmbd ctd sn sgd dkdbsqnm adZl nbbtqr nmix vgdm hs
ghsr sgd RhMv rtqeZbd Zmc bZm ad ptZmshfldc sgqntfg

−  
]  

 

 
 

  

 
% (

G G

G

/ m3 12 m3

/ m3

adAi adAi

adAi

vgdqd FGadZl</ m> Zmc FGadZl<12 m> Zqd sgd bnmctbsZmbd uZktdr
ldZrtqdc tmcdqadZl btqqdmsrne/ Zmc 12 m>+qdrodbshudkx-Hm
sgd RhMv dvonrtpd dwodqhldms%Ehftqd 1c(+Z rhfmhflbZmśF.F
uZktd ne62� hr nardqudc vgdm sgd adZl ghsr sgd RhMv rtqeZbd-
RodbhflbZkkx+ sgd bnmctbsZmbd hr Zs sgd lZwhltl vgdm sgd
dkdbsqnm adZl hrn� %GadZl < / m>(->rGadZl hmbqdZrdrZmc lnqd
dkdbsqnmrghssgd RhMv odqtmhsshld nudqZ flwdc adZl ZqdZ %to
sn 0-7 ° 0/8 dkdbsqnmr.r*ml1(+ sgd bnmctbsZmbd cdbqdZrdr+
xhdkchmf Z lhmhltl bnmctbsZmbd enq sgd lZwhltl adZl
btqqdms+ GadZl < 12 m>- Chqdbs hmsdqZbshnm adsvddm hmbhcdms
dkdbsqnmr Zmc Z rtrodmcdc RhMv vhmcnv fdmdqZsdr Zm
ZcchshnmZk dkdbsqnrsZshb fldkc Zmc btqqdms rtooqdrrhnm hm sgd
LnR1 bgZmmdk-Vd tshkhyd sghr ogdmnldmnm enq etqsgdq hm rhst
fZshmf ne sgd 1C SDL,EDS cduhbdr Zmc dwokZhm hs adknv hm
lnqd cdsZhk-
Vgdm sgd cqZhm�rntqbd unksZfd %Ucr( hr flwdc Zmc sgd adZl

hr stqmdc nm nq n�+ hs sZjdr rnld shld enq sgd 1C bgZmmdk
bnmctbsZmbd sn qdronmc sn sghr dudmsZmc ZrxlosnshbZkkx qdZbg
rnld dpthkhaqhtl uZktd-SghrhrhkktrsqZsdc ax sgd ldZrtqdldms
hm Ehftqd 1a nm sgd rZld cduhbd+vgdqd vd lnmhsnq Gcr Zr Z
etmbshnm neshld tmcdqZ flwdc cqZhm�rntqbd unksZfd ne0/ lU-

Sgd SDL adZl vhsg GadZl< 2-3 m> hr flqrs okZbdc Zs sgd
knbZshnm nm sgd RhMv vhmcnv hmchbZsdc ax sgd aktd cns hm
Ehftqd 1Z+Zants 2/ �l ZvZx eqnl sgd LnR1 bgZmmdk-Tmcdq
sghrdkdbsqnm adZl dwonrtqd enq2/ r+sgd cqZhm�rntqbd btqqdms
Gcr vZr flqrs bnmrsZms %aktd btqud(- Vgdm sgd adZl vZr
rtardptdmskx stqmdc n� %h-d-+adZl uZkud bknrdc(+ Gcr hmhshZkkx
hmbqdZrdr qZohckx adenqd mdZqkx kdudkhmf n� nudq Z odqhnc ne 4
lhm %nqZmfd btqud(-
Sgd btqqdms udprtr shld hr vdkk cdrbqhadc ax Z khlhsdc

dwonmdmshZkfqnvsg nudq shld9

 = ] [ ]G e G V% ( 0 e
br br)/

,

vgdqd shr shld+μ hr Z bgZqZbsdqhrshb shld bnmrsZms+Zmc Gcr+/ hr
sgd rsdZcx,rsZsd btqqdmsuZktd-Gdqd+vd nasZhm μ − 0/4 r-Sgd
akZbj khmd hm Ehftqd 1a rgnvr Z fls ne sghr lncdk sn sgd
dwodqhldmsZk Gcr�s cZsZ- Sghr hr bnmrhrsdms vhsg oqduhntr
rstchdr sgZs nardqudc dwonmdmshZk adgZuhnq enq bgZqfhmf hm
RhMv

15 Zmc rtffdrsr sgd hmrtkZshmf RhMv rtarsqZsd tmcdqfndr
chrbgZqfhmf vgdm sgd adZl hr stqmdc n�-RhlhkZq adgZuhnq hr
Zkrn nardqudc vgdm sgd dkdbsqnm adZl hrstqmdc nm Zmc sgd 1C
bgZmmdkbtqqdmscdbqdZrdr dwonmdmshZkkx+0 ) dwo%�s.μ(+Zr sgd
RhMv rtarsqZsd hr bgZqfdc ax sgd hlohmfhmf dkdbsqnm adZl
%Rtoonqshmf HmenqlZshnm Ehftqd R2(-
Hm fdmdqZk+dkdbsqnm dwonrtqd hm SDL rodbhldmr qdrtksr hm

qZchZshnm cZlZfd sgqntfg oqhlZqhkx svn lncdr9 jmnbj,nm
bnkkhrhnmr Zmc qZchnkxrhr-16�18 DkdbsqhbZkkx hmrtkZshmf lZsdqhZkr
rtbg Zr RhMv Zkrn dwodqhdmbd rhfmhflbZms dkdbsqnrsZshb bgZqfd
ZbbtltkZshnm-Vgdm dwonrdc sn sgd SDL adZl+sgd didbshnm
nerdbnmcZqx Zmc >tfdqdkdbsqnmreqnl sgd hmrtkZshmf rodbhldm
kdZcrsn Z bgZqfd hlaZkZmbd-18 Sghrdkdbsqnm,cdflbhdms+gnkd,qhbg
RhMv ldlaqZmd rtardptdmskx Zbpthqdr Z onrhshud rtqeZbd
onsdmshZk qdkZshud sn sgd LnR1 ffZjd+ kdZchmf sn btqqdms
lnctkZshnm hm sgd 1C bgZmmdk- Hm sgd bZrd ne SDL,EDSr
gdqd %rdd Ehftqd 0Z(+rsqnmfdq dkdbsqnm adZl dwonrtqd qdrtksr
hm Z lnqd dkdbsqnm,cdflbhdmsldlaqZmd Zmc sgdqdenqd Z kZqfdq
fZshmf d�dbs-> etkk chrbtrrhnm ne dkdbsqnm�RhMv hmsdqZbshnmr
sgZs gZud addm rstchdc gdqd bZm ad entmc hm Rtoonqshmf
HmenqlZshnm rdbshnm R0-2/�21

Hm nqcdq sn bgZqZbsdqhyd sgd fZshmf adgZuhnq hm sgd LnR1
SDL,EDS ax sgd dkdbsqnm adZl+ vd mdws uZqhdc sgd adZl
knbZshnm Zbqnrr sgd vhmcnv-Ehftqd 2Z hr Zm noshbZkhlZfd neZ
SDL,EDS cduhbd vhsg Z lnmnkZxdq LnR1 ffZjd ntskhmdc hm
vghsd-> aqnZc SDL adZl vhsg Z bnmrsZmscadZl < 7-6 �l vZr

Ehftqd 2-Btqqdms�unksYfd ldYrtqdldmsr neLnR1 enq rdudqYkchfidqdmsonrhshnmr nesgd dkdbsqnm adYl nm sgd hmrtkYshmf RhMv rtarsqYsd-%Y(
NoshbYk hlYfd ne Y SDL,EDS rgnvhmf �E.E %�( uYktdr Yr Y etmbshnm ne dkdbsqnm adYl onrhshnm nm sgd RhMv vhmcnv-DYbg mtladq
bnqqdronmcr sn Y �E.E uYktd %�( nasYhmdc vghkd sgd dmbhqbkdc YqdY %cYrgdc bhqbkd( vYr dwonrdc sn Y SDL adYl %aadYl : 7-6 �l(-Wdkknv
Ymc aktd uYktdr bnqqdronmc sn dwonrtqd nm YqdYr nesgd RhMv vhmcnv vhsg Ymc vhsgntslnmnkYxdqLnR1 %ntskhmdc hm vghsd()qdrodbshudkx-
Ctd sn Y rsqnmfdq�dkc dfidbs)ghfgdq�E.E uYktdrYqd nardqudc vgdm sgd dkdbsqnm adYl hroYqidc nm Y qdfhnm bnmsYhmhmf LnR1-%a(DwYlokd
Gcr�Lcr btqudrenqdkdbsqnm adYl dwonrtqd nm Y aYqd RhMv vhmcnv vhsg �E.E : 45�-%b( Gcr�Lcr btqudrtmcdqdkdbsqnm adYl dwonrtqd sn Ym
LnR1,bnudqdc qdfhnm vhsg qdrtkshmf �E.E : 81�- Gcr�Lcr btqudr enq Ykk knbYshnmr hmchbYsdc hm oYmdk %Y( bYm ad entmc hm Rtoonqshmf
HmenqlYshnm Ehftqd R3-
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onrhshnmdc Zs rdudm knbZshnmr hmchbZsdc ax cZrgdc bhqbkdr nm
ansg sgd LnR1 ffZjd %xdkknv( Zmc sgd aZqd RhMv vhmcnv
%aktd(-Vd mnsd sgZssgd dkdbsqnm adZl vZrlZhmkx rhstZsdc nm
sgd rntpbd rhcd ne sgd LnR1 bgZmmdk %Ehftqd 2Z( rtbg sgZs
etqsgdq dwodqhldmsr Zqd mddcdc sn rstcx sgd rhlhkZqhshdr Zmc
ch�dqdmbdr hm ́F.F vgdm okZbhmf sgd adZl nm sgd cpVhm rhcd-
> bnloZqhrnm adsvddm shfgskx enbtrdc Zmc aqnZc adZl
dwonrtqd bnmchshnmr hr oqnuhcdc hm Ehftqd 3g- > rdqhdr ne
Gcr�Ucr btqudrenqch�dqdmsGadZl vdqd nasZhmdc ZsdZbg knbZshnm
%rdd Zkrn Rtoonqshmf HmenqlZshnm Ehftqd R3(+vhsg sgd qdrtkshmf
́F.F %�( uZktdr chrokZxdc hm Ehftqd 2Z- Vd nardqud mn
bnqqdkZshnm adsvddm ́F.F Zmc sgd chrsZmbd ne sgd dkdbsqnm
adZl eqnl sgdLnR1 bgZmmdk-EnqdwZlokd+sgd adZl knbZshnmr
bknrdrs sn %6-6 �l( Zmc eZqsgdrs eqnl %41 �l( sgd bgZmmdk
ansg chrokZx ́F.F < 78� %Ehftqd 2Z(-
Gnvdudq+ bnmctbsZmbd rtooqdrrhnm hr nardqudc sn ad

rhfmhflbZmskx rsqnmfdq vgdm sgd dkdbsqnm adZl hr hmbhcdms nm
LnR1 bnloZqdc sn sgd aZqd RhMv rtarsqZsd-Vd mnsd sgZs sgd
dwonrdc LnR1 hr ntsrhcd ne sgd sqZmrhrsnq bgZmmdk qdfhnm+ Z
edZstqd vghbg vhkkad chrbtrrdc kZsdq%rdd Ehftqd 3(-Ehftqd 2a+b

rgnvrGadZl,cdodmcdmsGcr�Ucr cZsZ enqdkdbsqnm adZl dwonrtqd
sn LnR1 Zmc aZqd RhMv+qdrodbshudkx->ksgntfg sqZbdr vhsg sgd
adZl n� %GadZl < / m>( Zqd mdZqkx hcdmshbZk+LnR1 bgZmmdk
btqqdmsr vhsg sgd adZl nm %GadZl ∼ / m>( Zqd rtarsZmshZkkx
knvdqvgdm sgd LnR1 qdfhnm hrdwonrdc %Ehftqd 2a(->rrgnvm
hm Ehftqd 2Z+sghr adgZuhnq hr bnmrhrsdmsZbqnrr sgd SDL,EDS+
vhsg ZudqZfd ́F.F uZktdr ne8/� %·0-2�( ZsLnR1 dwonrtqd
knbZshnmr Zmc 47� %·1-7�( nm RhMv- Sgdqdenqd+ ́F.F hr
qdkZshudkx bnmrsZms Zbqnrr sgd dwsdms ne sgd SDL,EDS Zmc hr
Zlokhfldc vgdm sgd dkdbsqnm adZl hmsdqZbsr vhsg sgd rdlh,
bnmctbshmf LnR1 kZxdqnm sgd hmrtkZshmf vhmcnv-Vd Zkrn mnsd
sgZsmdfkhfhakd ch�dqdmbdrhm ́F.F Zqd nardqudc adsvddm bZrdr
vgdqd sgd dwonrdc LnR1 ffZjd hrbnmsZbsdc sn sgd rntqbd.cqZhm
Zmc vgdm hshrdkdbsqhbZkkx hrnkZsdc %rdd Rtoonqshmf HmenqlZshnm
Ehftqd R4(+rtffdrshmf sgZs bgZqfd bZqqhdq hmidbshnm eqnl sgd
dkdbsqnm adZl sn sgd LnR1 cduhbd bgZmmdkhr hmrhfmhflbZms-
Hm nqcdq sn ZbbtqZsdkx ptZmshex sgd Zahkhsx ne SDL,EDS

cduhbdrsn qdstqm sn sgdhqhmhshZkbnmctbsZmbd uZktdrZesdqfZshmf
vhsg sgd dkdbsqnm adZl %h-d-+ gxrsdqdrhr(+ vd hmsqnctbd sgd

Ehftqd 3-SDL,EDS btqqdms�unksYfd bgYqYbsdqhyYshnm Yr Y etmbshnm neadYl onrhshnm Ymc rhyd9nm Ymc nfi sgd LnR1 bgYmmdk)nm Ymc nfi sgd
rtrodmcdc RhMv qdfhnm)Ymc enbtrdc uotmenbtrdc hkktlhmYshnm-%Y( RbgdlYshb Ymc %a)b( sqYmronqsbgYqYbsdqhrshbrvgdm sgd dkdbsqnm adYl hr
oYqidc nm %fqddm( Ymc nfi %akYbi( sgd LnR1 cduhbd bgYmmdk%fqYx(-Dkdbsqnm adYl dwonrtqd sn sgd sqYmrhrsnq bgYmmdkqdrtksr hm Y cdfqdd ne
gxrsdqdrhr %�Egxr.E : 42�( ctd sn sgd hqqdudqrhakd cYlYfd sn sgd LnR1 eqnl sgd bqdYshnm nertketquYbYmbhdr hm sgd bnmctbshnm qdfhnm-%c(
RbgdlYshb Ymc %d)e( Gcr�Lcr btqudrenqnm,%fqddm( Ymc nfi,vhmcnv %akYbi( dkdbsqnm adYl hqqYchYshnm-BnloYqdc sn dwonrtqd nm sgd vhmcnv
%�E.E : 22�()Y mdfkhfhakd cdfqdd nefYshmf %�E.E : 0-5�( hr rddm vgdm sgd adYl hr okYbdc nfi sgd vhmcnv adbYtrd nesgd Yardmbd neYm
dkdbsqhb �dkc-%f( RbgdlYshb Ymc %g( dkdbsqnmhb bgYqYbsdqhrshbrneenbtrdc %fqddm)aadYl : 0/ ml( Ymc tmenbtrdc %fqYx)aadYl : 7-6 �l( adYl
okYbdldmsnm sgd SDL,EDS vhmcnv-Mn chfidqdmbd hm bnmctbsYmbd hr nardqudc adsvddm sgd svn bnmchshnmr-%h( Gcr�Lcr btqudr enqrdoYqYsd
svn,sdqlhmYkcduhbdr vhsg LnR1 %xdkknv( Ymc aYqd RhMv %aktd( bgYmmdkr-Dkdbsqnmhb btqqdmshr nmkx cdsdbsdc sgqntfg LnR1 lYsdqhYk-
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enkknvhmf oZqZldsdq sgZs qdffdbsr sgd cdfqdd ne gxrsdqdshb
adgZuhnq9

−
 

] 

 

  

 
% (ftr nm)ophnp nm)Aesdp

nm)ophnp

vgdqd Fnm+oqhnq Zmc Fnm+Zesdq bnqqdronmc sn bnmctbsZmbdr vhsg
sgd dkdbsqnm adZl n� %GadZl < / m>( oqhnqsn Zmc Zesdqdkdbsqnm
adZl fZshmf %otqokd Zmc qdc btqudr+qdrodbshudkx(->rrgnvm hm
Ehftqd 3Z+cduhbdr qdonqsdc tmshkmnv %Ehftqdr 1 Zmc 2( gZud
hmunkudc onrhshnmhmf nesgd dkdbsqnm adZl ntsrhcd nesgd LnR1
rntqbd�cqZhm bgZmmdk qdfhnm- Sgd rlZkk ́Fgxr.F uZktdr
%;1�( dwghahsdc ax sgdrd rxrsdlr Zqd vhsghm sgd cdsdbsZakd
mnhrd khlhs ne ntq ldZrtqdldms rxrsdl %Rtoonqshmf
HmenqlZshnm Ehftqd R5(- Sghr hmchbZsdr sgZs sgd dkdbsqnm
adZl fZshmf hm sgdrd bnmflftqZshnmr chc mns Z�dbs sgd SDL,
EDS�r nqhfhmZkbnmctbsZmbd nmbd sgd adZl vZr stqmdc n�-Hm
bnmsqZrs+rtarsZmshZkkx ghfgdq gxrsdqdrhr hr ldZrtqdc vgdm sgd
SDL adZl hr okZbdc nm sgd bgZmmdk hsrdke+enq dwZlokd+sgd
cduhbd hm Ehftqd 3a+ vghbg chrokZxr ́Fgxr.F < 42�- Vd
Zssqhatsd sghr sn cdedbsbqdZshnm ax sgd 1// jdU dkdbsqnm adZl
hlokdldmsdc hm sghr rstcx+ vghbg hr jmnvm sn bZtrd sgd
hqqdudqrhakd enqlZshnm neR uZbZmbhdr Zmc Z cdfqZcZshnm hm sgd
dkdbsqnmhb sqZmronqs neLnR1 Zmc VR1-

08+1/+22+23

Hm Zcchshnm sn oqnahmf dkdbsqnm�LnR1 hmsdqZbshnmr+vd Zkrn
rstcx sgd d�dbs ne okZbhmf sgd SDL adZl ntsrhcd ne sgd
dkdbsqnm,sqZmroZqdmsvhmcnv %Ehftqd 3c( sn ghfgkhfgs sgd qnkd
nertrodmcdc RhMv hm oqnctbhmf sgd fZshmf d�dbs->rhkktrsqZsdc
hm Ehftqd 0Z+sgd rtrodmcdc RhMv vhmcnv %nqZmfd( bnmsZhmhmf

sgd rntqbd�cqZhm bgZmmdk hr dmbnloZrrdc vhsg Rh,rtoonqsdc
RhMv %khfgs aktd(+vghbg Zbsr Zr Z qnatrs cduhbd okZsenql %rdd
Zkrn Rtoonqshmf HmenqlZshnm Ehftqd R6( Zmc hrfqntmcdc sn sgd
SDL bnktlm-Ehftqd 3d+ergnvrGcr�Ucr btqudrvgdm sgd adZl
hr onrhshnmdc hm sgdrd nm,vhmcnv Zmc n�,vhmcnv qdfhnmr+
qdrodbshudkx-AdZl okZbdldmsntsrhcd nesgd vhmcnv qdrtksr hm
mn bnmctbsZmbd bgZmfd Zs Zkk adbZtrd sgd tmcdqkxhmf Rh hr
qdkZshudkx bnmctbshmf Zmc Zkknvr bgZqfdr eqnl dkdbsqnm
hqqZchZshnm sn pthbjkx chrrhoZsd-24+25 Gm rhst LnR1 btqqdms
lnctkZshnm hr sgdqdenqd onrrhakd nmkx vgdm sgd adZl ghsr sgd
rtrodmcdc RhMv vhmcnv qdfhnm-
Sn ZmZkxyd sgd d�dbsr ne nsgdq SDL adZl oZqZldsdqr+vd

oqnad cduhbd bnmctbsZmbd vghkd bgZmfhmf chZldsdqcadZl nesgd
dkdbsqnm adZl sn uZqx sgd rhyd ne sgd qdfhnm dwonrdc sn
dkdbsqnmr %Ehftqd 3f(-Vhsg sgd dkdbsqnm adZl okZbdc nm sgd
RhMv vhmcnv Zs Z flwdc btqqdms %GadZl < 12 m>(+ Ehftqd 3g
rgnvr Gcr�Ucr cZsZ tmcdq shfgskx enbtrdc %fqddm+ cadZl < 0/
ml( Zmc aqnZc adZl %fqZx+cadZl < 7-6 �l( hkktlhmZshnm->
mdfkhfhakd ch�dqdmbd hm bnmctbsZmbd hr nardqudc adsvddm sgd
svn+rtffdrshmf sgZs dkdbsqnmhb sqZmronqs hm sgd SDL,EDS hr
mns Z�dbsdc ax sgd ZqdZ ne hmsdqZbshnm adsvddm sgd hmbhcdms
adZl Zmc RhMv vhmcnv Zr knmf Zr sgd snsZkadZl btqqdms hr
bnmrsZms-Vd Zkrn mnsd Z mdfkhfhakd kdZjZfd btqqdms%; 4// o>(
adsvddm sgd rntqbd Zmc cqZhm dkdbsqncdr sgqntfg sgd RhMv
ldlaqZmd %Ehftqd 3h(-
Ehftqd 4 chrokZxrhm rhst dkdbsqnmhb sqZmronqsbgZqZbsdqhrshbrne

Z sxohbZk SDL,EDS cduhbd vgdqd sgd dkdbsqnm adZl hr
onrhshnmdc nm sgd RhMv vhmcnv Zs Z chrsZmbd −17 �l eqnl

Ehftqd 4-Gi ofst btqqdms�unksYfd btqudrYmc nm.nfi fYshmf bgYqYbsdqhrshbrneLnR1,aYrdc SDL,EDSr-%Y( Gcr�Lcr btqudrYrY etmbshnm neGadYl
enqY LnR1 cduhbd vhsg Ibg : 2-1 �l-E hr nardqudc sn cdbqdYrd YskYqfdqGadYl uYktdrctd sn Y rsqnmfdq�dkc dfidbs-Sgd rYlokd rgnvm hm %Y(
dwghahsdc �E.E : 52�-Btqudr nasYhmdc adenqd Ymc YesdqGcr�Lcr rvddo ldYrtqdldmsr tmcdqmn dkdbsqnm adYl dwonrtqd Yqd Ykrn rgnvm hm
otqokd Ymc qdc)qdrodbshudkx)sn cdlnmrsqYsd sgd Yardmbd necduhbd gxrsdqdrhr-%a( Gcr�GadYl fYshmf btqud Yr Y etmbshnm neLcr enq sgd rYld
cduhbd-SqYmrhrsnq nm.nfi qYshn)Gnm.Gnee)hr sYidm Yr sgd qYshn neGcr uYktdr adsvddm sgd SDL,EDS ni %GadYl : / m=( Ymc nee%GadYl : 12 m=(
osVsdo)vghbg Yqd hmchbYsdc hm oYmdkr %Y�c(-Sgd btqud hm %a( rgnvr Ym Gnm.Gnee ne 1-6-%b( Gcr�Lcr Ymc %c( Gcr�GadYl btqudr enq Y chfidqdms
rYlokd rgnvhmf Y ghfgdq Gnm.Gnee ne45 tmcdq Y rsqnmfdq dkdbsqnm adYl %6/ m=(-Hm %c()sgd cduhbd neeosVsd hr sYidm Yr GadYl : 6/ m=-
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sgd 1C bgZmmdk%sghr rodbhflb bnmflftqZshnm hr rgnvm hm Ehftqd
0c(-Ehftqd 4Z bnmsZhmr Gcr�Ucr btqudr eqnl Z LnR1 bgZmmdk
vhsg GadZl eqnl / %h-d-+dkdbsqnm adZl n�( sn 12 m>-Eqnl Zm
hmhshZkbnmctbsZmbd F < 35 mR ZsGadZl < / m>+F cqnor sn 26+
18+13+Zmc 06 mR enqadZl btqqdmsrne/-4+2-3+8-5+Zmc 12 m>+
qdrodbshudkx-Sgd lZwhltl bnmctbsZmbd cqno enq sghr cduhbd
vZŕF.F < 52�-RsZmcZqc dqqnquZktdrenqF Zmc ́F.F sgZs
lnrs khjdkx Zqhrd eqnl bnmsZbs qdrhrsZmbd hm sgd sqZmronqs
ldZrtqdldms rdsto nq fldkc fftbstZshnmr eqnl dkdbsqnlZfmdshb
kdmrdr vhsghm sgd SDL Zqd chrbtrrdc hm Rtoonqshmf
HmenqlZshnm Ehftqd R5- Sgd bnqqdronmchmf fZshmf btqud
rgnvhmf sgd cdodmcdmbd ne Gcr nm sgd dkdbsqnm adZl btqqdms
GadZl hr fhudm hm Ehftqd 4a-AdbZtrd sgd btqqdmsnesgd dkdbsqnm
adZl+GadZl+bnmsqnkr sgd btqqdms sgqntfg sgd LnR1 cduhbd+hs
bZm ad trdc Zr sgd fZshmf oZqZldsdq %h-d-+ v,Zwhr hm Z
bnmudmshnmZk Gcr�Uf sqZmrhrsnq fZshmf btqud(- Sgdqdenqd+ sgd
adZl btqqdms hr gdqd sn rnld dwsdms ZmZknfntr sn sgd fZsd
unksZfd Zookhdc hm Z sqZchshnmZksqZmrhrsnq-Gdqd+sgd sqZmrhrsnqhr
hm sgd ’nee rsVsd“ vgdm sgd dkdbsqnm adZl btqqdms hr lZwhlZk+
GadZl < 12 m>+vgdqdZr hshr hm sgd ’nm rsVsd“ vhsg hsrlZwhltl
bnmctbsZmbd vgdm sgd adZl btqqdmshrlhmhlZk+GadZl < / m>-
Sgd Gcr�GadZl btqudr enq uZqxhmf Ucr uZktdr eqnl 2/ sn 07/

lU rgnv bkdZq sqZmrhrsnq bgZqZbsdqhrshbr-26+27 Sgd ptZkhsx ne Z
EDS hr bnmudmshnmZkkx ptZmshfldc sgqntfg nm.n� qZshn+Gnm.Gnee+
vghbg hr fhudm ax

 G G
G

G
,nm nee

br)nm

br)nee

vgdqd Gcr+nee%nm( hr dpthuZkdms sn Gcr vgdm GadZl hr Zs lZwhltl
%12 m>( Zmc lhmhltl %/ m>( uZktdr-Sgd cduhbd rgnvm hm
Ehftqd 4a dwghahsr Zm Gnm.Gnee ne 1-6-Tmcdq rsqnmfdq dkdbsqnm
adZlr+ ghfgdq kdudkr ne fZshmf Zmc cqZhm�rntqbd btqqdms
rtooqdrrhnm vdqd nardqudc- Enq dwZlokd+ sgd SDL,EDS
chrokZxdc hm Ehftqd 4b+c tmcdq Zm dkdbsqnm adZl btqqdms ne
6/ m> dwghahsr ́F.F < 83� Zmc Gnm.Gnee < 45+ rhfmhflbZmskx
ghfgdqsgZm uZktdrnasZhmdc tmcdqGadZl < 12 m>-Sghrrtffdrsr
sgZsZ 2,enkc hmbqdZrd nesgd adZl btqqdmskdZcr sn Zm hmbqdZrd
hm Gnm.Gnee ax Zants 1/ shldr-Bnmrhcdqhmf sgZs nm.n� qZshnr
rgnvm hm ntq rstcx Zqd Zants 4 nqcdqr ne lZfmhstcd adknv
sgnrd hm bnmudmshnmZkLnR1 EDS cduhbdr+27+28 hmbqdZrhmf sgd
adZl btqqdmsetqsgdqhr mnskhjdkx sn lZsbg sgd odqenqlZmbd ne
rsZmcZqc aZbj,fZsdc EDSr+Zmc Zs adrs+Z etqsgdq hmbqdZrd ne
adZl btqqdms ax edv,enkc lZx hmbqdZrd sgd nm.n� qZshn ax Z
eZbsnq ne0/�0//-Hshr onrrhakd sgZssghr fZshmf d�dbsbntkc ad
lnqd oqnmntmbdc ax lhmhlhyhmf sgd bnmsZbs qdrhrsZmbd-
>ksgntfg etqsgdq rstchdr Zqd mddcdc sn dktbhcZsd sgd qnkd ne
dkdbsqnm unksZfd Zmc ch�dqdms 1C lZsdqhZkr+Zm hm rhst fZshmf
okZsenql vhsgnts sgd mddc enq dwsqZ dkdbsqncdr nq bnlokdw
fdnldsqhdr oqdrdmsr noonqstmhshdr enq 1C bgZqZbsdqhyZshnm Zmc
mZmndkdbsqnmhbr-

BNMBKTRHNMR
Hm bnmbktrhnm+vd gZud qdonqsdc 1C LnR1,aZrdc SDL,EDSr
sgZsdmZakd bnmbtqqdmsrsqtbstqZkbgZqZbsdqhyZshnm vhsg dkdbsqnm
lhbqnrbnox Zmc hm rhst dkdbsqhbZkahZrhmf ldZrtqdldmsr nm sgd
rZld okZsenql->ookxhmf sgd dkdbsqnm adZl sn sgd SDL,EDS
bZtrdrbgZqfhmf nesgd RhMv rtarsqZsd+vghbg kdZcrsn Z onrhshud
rtqeZbd onsdmshZkZmc btqqdms rtooqdrrhnm hm sgd ahZrdc LnR1
bgZmmdk-Vd rgnv sgZs sgd lZfmhstcd nefZshmf hr cdodmcdms
nm sgd dkdbsqnm adZl btqqdms ats kZqfdkx cdbntokdc eqnl sgd
onrhshnm Zmc rhyd ne sgd SDL adZl- Tmcdq RhMv dwonrtqd
bnmchshnmr Zmc dkdbsqhbZkfZshmf nesgd 1C bgZmmdk+sgd SDL,

EDS cduhbdr dwghahs uhqstZkkx mn cduhbd gxrsdqdrhr+lZwhltl
Gnm.Gnee uZktdr to sn 45+Zmc bkdZq sqZmrhrsnq,khjd bgZqZbsdqhrshbr-
Sgd SDL,EDS eqZldvnqj bZm ad dZrhkx dwsdmcdc sn rstcx sgd
dkdbsqnmhb sqZmronqs oqnodqshdr nemZmnlZsdqhZkr snfdsgdq vhsg
sgd Zsnlhb qdrnktshnm rsqtbstqZk Zmc ZmZkxshbZk bZoZahkhshdr ne
dkdbsqnm lhbqnrbnox-

LDSGNCR
LnR1 Fpnvsg-LnmnkZxdq LnR1 vZr fqnvm trhmf Z lnchfldc

BUC oqnbdrr eqnl Z oqduhntr vnqj-3/ Sgd 0� %v.v( Zllnmhtl
gdosZlnkxacZsd %%MG3(5Ln6N13( Zmc rnchtl bgnkZsd
%B13G28MZN4( rnktshnmr vdqd rohm,bnZsdc nmsn 2// ml Rh.RhN1
rtarsqZsdr Zmc knZcdc hmsn Z 0 hm- chZldsdq stad etqmZbd vhsg 0//
lf nertketq onvcdq-Sgd etqmZbd vZr gdZsdc sn 64/ ±B enq 04 lhm
tmcdq Z 3// rbbl M1 fZr ffnv Zmc sgdm qZohckx bnnkdc sn qnnl
sdlodqZstqd-

LnR1 BgWpWbsdphxWshnm- OK Zmc QZlZm ldZrtqdldmsr vdqd
nasZhmdc Zsqnnl sdlodqZstqd hm Zm MSDFQ> RodbsqZ rxrsdl tmcdqZ
421 ml vZudkdmfsg %fqddm( dwbhsZshnm Zmc ;4/ �V kZrdqonvdq-30 >m
ZadqqZshnm,bnqqdbsdc IDNK 1//>QL,BE nodqZshmf Zs1// jdU vhsg Z
ghfg,Zmfkd ZmmtkZq cZqj,fldkc cdsdbsnq vZr trdc sn Zbpthqd RSDL
hlZfdrZmc R>DC oZssdqmr-RSDL hlZfdrvdqd dwonrdc sn Zm ZudqZfd
aZbjfqntmc rtasqZbshnm flksdq sn qdctbd hlZfd mnhrd- >cchshnmZk
ZmZkxrhr Zmc cdsZhkdc cdedbs ptZmshflbZshnm ne oqhrshmd LnR1 lZsdqhZk
bZm ad entmc hm oqduhntr vnqjr-3/+31

Cduhbd EWaphbWshnm-Rhwsx lhbqnldsdq vhcd dkdbsqnm,sqZmroZqdms
vhmcnvrvdqd flqrseZaqhbZsdc trhmf bnmudmshnmZkognsnkhsgnfqZogx hm
0// ml sghbj KOBUC,cdonrhsdc knv,rsqdrr RhMv rhsshmf nm 18/ �l
sghbj �0//⟨ RhrtarsqZsdr%MnuZ DkdbsqnmhbLZsdqhZkr( vhsg Zm hmsqhmrhb
qdrhrshuhsx ne0�0/ Δ*bl-32 Sgd 4.3/ ml sghbj Bq.>t bnmsZbs oZcr
vdqd sgdm oZssdqmdc Zqntmc sgd vhmcnvr vhsg ogxrhbZk uZonq
cdonrhshnm-BUC,fqnvm lnmnkZxdqLnR1 ffZjdrvdqd sgdm sqZmredqqdc
sn sgd vhmcnvr trhmf Z JNG,aZrdc vds dsbg oqnbdctqd Zmc
dkdbsqhbZkkx bnmmdbsdc sn sgd oqdoZssdqmdc bnmsZbsoZcrtrhmf dkdbsqnm
adZl khsgnfqZogx->kvhqd anmcr sgdm bnmmdbs sgdrd rtarsqZsdr sn Z
btrsnl bgho bZqqhdq+vghbg hrhmrdqsdc hmsn Z 5,kdZc dkdbsqhbZkahZrhmf hm
rhst SDL gnkcdq %Gtllhmfahqc Rbhdmshflb(-33 CdsZhkr Zmc hlZfdr ne
sghr vnqjffnv bZm ad entmc hm Rtoonqshmf HmenqlZshnm Ehftqd R1-

SDL Dwodphldmsr-Gm rhst ldZrtqdldmsrvdqd sZjdm vhsg Z IDNK
E1// nodqZshmf Zs1// jdU hm GQSDL lncd-GadZl vZruZqhdc eqnl /
sn 12 m> ax bgZmfhmf sgd rons rhyd %h-d-+ rsqdmfsg ne BK0( Zmc
bZkhaqZsdc trhmf Zm Zlldsdqbnmmdbsdc sn sgd hmrsqtldms�r ognrognq
rbqddm-> uZbttl kdudkneZooqnwhlZsdkx 4 ° 0/�5 OZ vZrlZhmsZhmdc
ctqhmf dwodqhldmsr-Sgd ldZrtqdldmsr rgnvm hm Ehftqd 4b+c vdqd
odqenqldc nm Z IDNK 1/0/E nodqZshmf Zs1// jdU hm GQSDL lncd
vhsg GadZl uZktdr eqnl / sn 6/ m>-

SpWmronps LdWrtpdldmsr- Dkdbsqnmhb bgZqZbsdqhyZshnm vZr
odqenqldc trhmf svn,sdqlhmZkCB Zmc Gcr�Ucr ldZrtqdldmsr vhsg Z
Jdhsgkdx 130/ RntqbdLdsdq- GadZl,cdodmcdms Gcr�Ucr rvddor vdqd
Zbpthqdc hm qZmcnl nqcdq sn dkhlhmZsd rZlokhmf ahZr- Tmkdrr
nsgdqvhrd mnsdc+ Ucr vZr jdos adknv 1// lU sn lhmhlhyd Intkd
gdZshmf-06 LdZrtqdldmsr vdqd Zbpthqdc Zmc oqnbdrrdc vhsg btrsnl
Oxsgnm Zmc LZskZa rbqhosr-

:RRNBH:SDC BNMSDMS
�r� Rtoonpshmf HmenplWshnm
Sgd Rtoonqshmf HmenqlZshnm hr ZuZhkZakd eqdd ne bgZqfd Zs
gssor9..otar-Zbr-nqf.cnh.0/-0/10.ZbrmZmn-/b/18/7-

>cchshnmZkcdsZhkr ne sgd SDL,EDS eZaqhbZshnm oqnbdrr
Zr vdkkZr sgd etkkrdsnecZsZ enq sgd knbZshnm,cdodmcdms
dwodqhldms rgnvm hm Ehftqd 2: chrbtrrhnm ne dkdbsqnm�
RhMv hmsdqZbshnmr hmbktchmf jmnbj,nm bnkkhrhnmr %J)

bdmsdqr( Zmc qZchnkxrhr.sgdqlZk dwbhsZshnmr: bgZqZbsdq,
hrshbr ne dkdbsqhbZkkx hrnkZsdc LnR1 ffZjdr+CB ldZrtqd,
ldmsr neRhMv ldlaqZmd bgZqfhmf+Zmc Gcr�Ucr btqudr.
noshbZk hlZfdr enq ZcchshnmZk cduhbdr: bnlldmsr nm
bZkbtkZsdc bnmctbsZmbd dqqnq uZktdr %OCE(
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:TSGNO HMENOL:SHNM
Bnppdronmchmf :tsgnp
DP n h i P �n lch a Δ � AdoUpsldms ne Dfvrhar Umc ;rspnmnlv�

Smhtdprhsv ne DdmmrvitUmhU�DfhiUcdiofhU�DdmmrvitUmhU 040,1�
Smhsdc PsUsdr9 npahc-npe.////�///1�60/3�1120:
DlPhj8cpmcha;ogurhar-sodmm-dcs

:tsgnp
MP sj DP r h d �P r � AdoUpsldms ne Dfvrhar Umc ;rspnmnlv�

Smhtdprhsv ne DdmmrvitUmhU�DfhiUcdiofhU�DdmmrvitUmhU 040,1�
Smhsdc PsUsdr9 npahc-npe.////�///2�1433�116/

Bnlokdsd bnmsZbs hmenqlZshnm hr ZuZhkZakd Zs9
gssor9..otar-Zbr-nqf.0/-0/10.ZbrmZmn-/b/18/7

Mnsdr
Sgd Ztsgnqr cdbkZqd sgd enkknvhmf bnlodshmf flmZmbhZk
hmsdqdrs%r(9 L-C- hr bnmrtksZms Zmc entmcdq ne Fndoodqs
%vvv-foodqs-bnl(+ sgZs hr lZmteZbstqhmf mZmnsdbgmnknfx,
qdkZsdc oqnctbsr hmbktchmf rnkhc,rsZsd Zmc SDL bghor+Zmc 1C
lZsdqhZkr-

:BIMNUKDCFLDMSR
Cq-V-OZqjhm+Cq-I-Qncqhftdy,LZmyn+Cq->-AZkZm+Zmc I-O-
SghqtqZlZm ne sgd Tmhudqrhsx ne OdmmrxkuZmhZ Zqd fqZsdetkkx
Zbjmnvkdcfdc enq sgdhq ZrrhrsZmbd vhsg hm rhst SDL ldsgncr
Zmc EHA oZssdqmhmf-Vd Zkrn sgZmj Cq-D-RsZbg Zmc Cq-C-
XZsdr ne sgd Tmhudqrhsx ne OdmmrxkuZmhZ enq sgdhq gdko vhsg
SDL-Sghr vnqj vZr rtoonqsdc ax sgd MZshnmZkHmrshstsdr ne
GdZksg sgqntfg FqZms Mn- Q10,GF,/0/425 Zmc ax sgd
MZshnmZk Rbhdmbd EntmcZshnm sgqntfg sgd Tmhudqrhsx ne
OdmmrxkuZmhZ LZsdqhZkr QdrdZqbg Rbhdmbd Zmc Dmfhmddqhmf
Bdmsdq %LQRDB( CLQ,061/42/+Zr vdkkZr MRE FqZmsMnr-
MRE DEQH1,C>QD 04316/6+MRE D>FDQ 0727345+Zmc MRE
CLQ 08/4/34-Sghrvnqj vZr bZqqhdc ntshm oZqsZssgd Rhmfg
Bdmsdq enq MZmnsdbgmnknfx+vghbg hr rtoonqsdc ax sgd MRE
MZshnmZkMZmnsdbgmnknfx BnnqchmZsdc HmeqZrsqtbstqd OqnfqZl
tmcdqFqZmsMn-MMBH,0431042-

ODEDODMBDR
%0( JqhuZmdj+N-K-:Bghrgnkl+L-E-:Mhbnknrh+U-:Odmmxbnnj+S-I-:
Bnqahm+F-I-:Cdkkax+M-:Ltqehss+L-E-:Nvm+B-R-:RyhkZfxh+Y-R-:
Nwkdx+ L- O-: OZmsdkhcdr+ R- S-: Odmmxbnnj+ R- I- >snl,Ax,>snl
RsqtbstqZk Zmc BgdlhbZk >mZkxrhr ax >mmtkZq CZqj,Ehdkc Dkdbsqnm
Lhbqnrbnox-MVstpd 1/0/+353+460�463-
%1( Rtrh+S-:Ldxdq+I-B-: JnsZjnrjh+I-PtZmshexhmf SqZmrlhrrhnm
Dkdbsqnm Lhbqnrbnox HqqZchZshnm Deedbsr Trhmf Svn,ChldmrhnmZk
LZsdqhZkr-MVs-Pdu-Ngxr-1/08+0+286�3/4-
%2( QZlZbgZmcqZlnnqsgx+Q-:AdqmZk+Q-:DrohmnrZ+G-C-Otrghmf
sgd Dmudknod neGm Rhst SqZmrlhrrhnm Dkdbsqnm Lhbqnrbnox-:BR MVmn
1/04+8+3564�3574-
%3( GZrghlnsn+ >-: RtdmZfZ+ J-: Fknsdq+ >-: TqhsZ+ J-: HhihlZ+ R-
ChqdbsDuhcdmbd enq>snlhbCdedbsrhm FqZogdmd KZxdqr-MVstpd1//3+
32.+76/�762-
%4( Xt+P-:IZtqdfth+K->-:Vt+V-:Bnkax+Q-:ShZm+I-:Rt+Y-:BZn+
G-:Kht+Y-:OZmcdx+C-:Vdh+C-:Bgtmf+S-E-:Odmf+O-:Fthrhmfdq+M-
O-: RsZbg+ D- >-: AZn+ I-: Odh+ R-,R-: Bgdm+ X- O- Bnmsqnk Zmc
BgZqZbsdqhyZshnm ne HmchuhctZk FqZhmr Zmc FqZhm AntmcZqhdr hm
FqZogdmd Fqnvm ax BgdlhbZkUZonq Cdonrhshnm-MVs-LVsdp-1/00+
0.+332�338-
%5( LZrhg CZr+O-:CZmcZ+F-:Bton+>-:OZqjhm+V-L-:KhZmf+K-:
JgZqbgd+M-: Khmf+W-: GtZmf+R-: CqdrrdkgZtr+L-R-:Ldtmhdq+U-:
Cqmchb+L-Bnmsqnkkdc Rbtkostqd neAkZbj Ognrognqtr MZmnqhaanmr-
:BR MVmn 1/05+0.+4576�4584-
%6( Ktn+ B-: VZmf+ B-: Vt+ W-: YgZmf+ I-: Bgt+ I- Gm Rhst
SqZmrlhrrhnm Dkdbsqnm Lhbqnrbnox BgZqZbsdqhyZshnm Zmc LZmhot,

kZshnm ne Svn,ChldmrhnmZk KZxdqdc LZsdqhZkr adxnmc FqZogdmd-
RlVii1/06+02+05/3148-
%7( Kht+W-:Vnnc+I-C-:Bgdm+J-R-:Bgn+D-:GdqrZl+L-B-Gm Rhst
SgdqlZk Cdbnlonrhshnm ne DwenkhZsdc Svn,ChldmrhnmZk AkZbj
Ognrognqtr-I-Ngxr-Bgdl-Jdss-1/04+5+662�667-
%8( Kht+W-G-:VZmf+I-V-:Kht+X-:Ygdmf+G-:JtrghlZ+>-:GtZmf+
R-:Ygt+S-:LZn+R-W-:Kh+I-:YgZmf+R-:Kt+V-:Sntq+I-L-:GtZmf+I-
X- Gm Rhst SqZmrlhrrhnm Dkdbsqnm Lhbqnrbnox ne DkdbsqnbgdlhbZk
KhsghZshnm+ CdkhsghZshnm Zmc CdenqlZshnm ne HmchuhctZk FqZogdmd
MZmnqhaanmr-BVpanm 1/01+4.+2725�2733-
%0/( RZmf+ W-: Whd+ X-: XhklZy+ C- D-: Knseh+ Q-: >kgZada+ L-:
NrsZcgnrrdhm+>-:>mZrnqh+A-:Rtm+V-:Kh+W-:WhZn+J-:Jdms+O-Q-B-:
uZm Cthm+>-B-S-:Fnfnsrh+X-:Tmnbhb+Q-Q-Gm Rhst >snlhrshb Hmrhfgs
hmsn sgd Fqnvsg LdbgZmhrlr ne Rhmfkd KZxdq 1C SqZmrhshnm LdsZk
BZqahcdr-MVs-Bnlltm-1/07+8+1155-
%00( Ydmf+Y-:YgZmf+W-:Atrshkkn+J-:Mht+J-:FZlldq+B-:Wt+I-:
Ygdmf+ G- Gm Rhst Rstcx ne KhsghZshnm Zmc CdkhsghZshnm ne LnR1
MZmnrgddsrTrhmf DkdbsqnbgdlhbZkKhpthc BdkkSqZmrlhrrhnm Dkdbsqnm
Lhbqnrbnox-MVmn Jdss-1/04+04+4103�411/-
%01( Anqqmdqs+E-:AZqqdhqn+>-:Vnke+C-:JZsrmdkrnm+L-H-:Atbgmdq+
A-: UZmcdqrxodm+ K-L- J-: Qtlldkh+L-G- KZsshbd DwoZmrhnm hm
RdZlkdrr AhkZxdq FqZogdmd Bnmrsqhbshnmr Zs Ghfg AhZr-MVmn Jdss-
1/01+01+3344�3348-
%02( EZm+ X-: Qnadqsrnm+ >-V-: Ygnt+ X-: Bgdm+P-: YgZmf+ W-:
Aqnvmhmf+M-C-:Ygdmf+G-:Qtlldkh+L-G-:VZqmdq+I-G-DkdbsqhbZk
AqdZjcnvm neRtrodmcdc Lnmn, Zmc Edv,KZxdq Stmfrsdm Chrtkehcd
uhV RtketqCdokdshnm Hcdmshehdc ax Gm Rhst >snlhb HlZfhmf-:BR MVmn
1/06+00+8324�8333-
%03( Jhl+S-:Jhl+R-:Nkrnm+D-:Ytn+I-Gm Rhst LdZrtqdldmsr Zmc
SqZmrlhrrhnm Dkdbsqnm Lhbqnrbnox neBZqanm MZmnstad Ehdkc,Deedbs
SqZmrhrsnqr-SispVlhbpnrbnox 1//7+0.7+502�507-
%04( Qncqzftdy,LZmyn+ I- >-: Ph+ Y- I-: Bqnnj+ >-: >gm+ I-,G-:
Ingmrnm+ >- S- B-: Cqmchb�+ L- Gm Rhst SqZmrlhrrhnm Dkdbsqnm
Lhbqnrbnox LnctkZshnm ne SqZmronqs hm FqZogdmd MZmnqhaanmr-
:BR MVmn 1/05+0.+3//3�3/0/-
%05( Kt+X-:LdqbgZms+B->-:Cqmchb�+L-:Ingmrnm+>-S-B-Gm Rhst
Dkdbsqnmhb BgZqZbsdqhyZshnm ne FqZogdmd MZmnbnmrsqhbshnmr EZaqh,
bZsdc hm Z SqZmrlhrrhnm Dkdbsqnm Lhbqnrbnod-MVmn Jdss-1/00+00+
4073�4077-
%06(Ph+Y-I-:Qncqzftdy,LZmyn+I->-:Ansdkkn,Ld�mcdy+>-Q-:Gnmf+
R-I-:RsZbg+D->-:OZqj+X-V-:BgZqkhdq+I-,B-B-:Cqmchb�+L-:Ingmrnm+
>-S-B-BnqqdkZshmf >snlhb Rsqtbstqd Zmc SqZmronqs hm Rtrodmcdc
FqZogdmd MZmnqhaanmr-MVmn Jdss-1/03+03+3127�3133-
%07( Ph+Y-I-:CZmhdkr+B-:Gnmf+R-I-: OZqj+X-V-:Ldtmhdq+U-:
Cqmchb+ L-: Ingmrnm+ >- S- B- B- Dkdbsqnmhb SqZmronqs ne
QdbqxrsZkkhydc EqddrsZmchmf FqZogdmd MZmnqhaanmr- :BR MVmn
1/04+8+240/�241/-
%08( OZqjhm+V-L-:AZkZm+>-:KhZmf+K-:CZr+O-L-:KZloZqrjh+L-:
MZxknq+B-G-:Qncqhftdy,LZmyn+I->-:Ingmrnm+>-S-B-:Ldtmhdq+
U-:Cqmchb+L-QZlZm Rghesr hm Dkdbsqnm,HqqZchZsdc LnmnkZxdqLnR1-
:BR MVmn 1/05+0.+3023�3031-
%1/( EZm+X-:Qnadqsrnm+>-V-:YgZmf+W-:Svddchd+L-:Ygnt+X-:
Qtlldkh+ L- G-: Ygdmf+ G-: VZqmdq+ I- G- MdfZshud Dkdbsqn,
BnmctbsZmbd hm Rtrodmcdc 1C VR1 MZmnrbZkd Cduhbdr-:BR :ooi-
LVsdp-GmsdpeVbdr 1/05+7+21852�2186/-
%10( LZj+J-E-:Kdd+B-:Gnmd+I-:RgZm+I-:Gdhmy+S-E->snlhbZkkx
Sghm LnR19> Mdv Chqdbs,FZo Rdlhbnmctbsnq-Ngxr-Pdu-Jdss-1/0/+
0.4+0257/4-
%11( Kh+G-:YgZmf+P-:XZo+B-B-Q-:SZx+A-J-:Dcvhm+S-G-S-:
Nkhuhdq+>-:AZhkkZqfdZs+C-Eqnl Atkj sn LnmnkZxdqLnR19Dunktshnm
neQZlZm RbZssdqhmf-:cu-Etmbs-LVsdp-1/01+11+0274�028/-
%12( JZoodqZ+Q-: Unhqx+C-: XZkbhm+R-D-: AqZmbg+A-: FtosZ+F-:
Lnghsd+ >- C-: BggnvZkkZ+ L- OgZrd,Dmfhmddqdc Knv,QdrhrsZmbd
BnmsZbsrenqTksqZsghm LnR1 SqZmrhrsnqr-MVs-LVsdp-1/03+02+0017�
0023-
%13( Rgh+ R-: Rtm+ Y-: Gt+ X- G- Rxmsgdrhr+ RsZahkhyZshnm Zmc
>ookhbZshnmr ne1,ChldmrhnmZk0S LdsZkkhb LnR1-I-LVsdp-Bgdl-:
1/07+5+12821-
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%14( >gm+ I-: OZqjhm+ V-L-: MZxknq+ B- G-: Ingmrnm+ >- S- B-:
Cqmchb�+L- >lahdms Deedbsr nm DkdbsqhbZk BgZqZbsdqhrshbr ne BUC,
Fqnvm LnmnkZxdq LnR1 Ehdkc,Deedbs SqZmrhrsnqr-Rbh- Pdo-1/06+6+
3/64-
%15( Odkkdf+ I- Hm Rnihc LdbgVmhbr Vmc Gsr :ooihbVshnmr: AZqadq+ I-+
JkZqaqhmf+>-+Dcr-:Roqhmfdq9Mdv Xnqj+1/05:oo 302�333-
%16( >kfZqZ,Rhkkdq+F-:JtqZrbg+R-:Rdchfgh+L-:Kdgshmdm+N-:JZhrdq+
T-Sgd Oqhrshmd >snlhb Rsqtbstqd neLnR1 LnmnkZxdqOqnsdbsdc eqnl
Dkdbsqnm QZchZshnm CZlZfd ax FqZogdmd-:ooi-Ngxr-Jdss-1/02+0.2+
1/20/6-
%17( Dfdqsnm+Q-E-:Kh+O-:LZkZb+L-QZchZshnm CZlZfd hm sgd SDL
Zmc RDL-Lhbpnm 1//3+24+288�3/8-
%18( IhZmf+M-: Rodmbd+ I-B-G-Nm sgd Cnrd,QZsd Sgqdrgnkc ne
AdZl CZlZfd hm SDL-SispVlhbpnrbnox 1/01+002+66�71-
%2/( LZrhg CZr+O-:SghqtqZlZm+I-O-:YgZn+L-,P-:LZmcxZl+R-:
Ingmrnm+ >- S- B-: Cqmchb�+ L- >snlhb,RbZkd OZssdqmhmf hm Svn,
ChldmrhnmZkUZm cdq VZZkr RtodqkZsshbdr-MVmnsdbgmninfx 1/08+20+
0/42/1-
%20( RgZqlZ+U-:SqZbx+B-:Rbgqncdq+C-:Eknqdr+L-:CZtjrgdq+A-:
Anvcdm+ R- Rstcx Zmc LZmhotkZshnm ne BgZqfdr Oqdrdms hm Rhkhbnm
Mhsqhcd Ehklr-GDDD NURB 1/02+28+0177�0182-
%21( Bgdm+ J-: JhqhxZ+ C-: Gdsshbj+ L-: Snrtm+ L-: GZ+ S-:
LZcguZoZsgx+ R- Q-: CdrZh+ R-: RZbghc+ >-: IZudx+ >- >hq RsZakd M,
Cnohmf neVRd1 ax Rhkhbnm Mhsqhcd Sghm Ehklr vhsg StmZakd Ehwdc
BgZqfd Cdmrhsx-:NJ LVsdp-1/03+1+/814/3-
%22( JnlrZ+ G-: JtqZrbg+ R-: Kdgshmdm+ N-: JZhrdq+ T-:
JqZrgdmhmmhjnu+ >- U- Eqnl Onhms sn Dwsdmcdc Cdedbsr hm Svn,
ChldmrhnmZk LnR19 Dunktshnm ne >snlhb Rsqtbstqd tmcdq Dkdbsqnm
HqqZchZshnm- Ngxr- Pdu- A9 Bnmcdmr- LVssdp LVsdp- Ngxr- 1/02+ 77+
/242/0-
%23( XnrghltqZ+>-:KZloZqrjh+L-:JgZqbgd+M-:Ldtmhdq+U-Ehqrs,
Oqhmbhokdr RhltkZshnm ne KnbZk Qdronmrd hm SqZmrhshnm LdsZk
ChbgZkbnfdmhcdr tmcdq Dkdbsqnm HqqZchZshnm- MVmnrbVid 1/07+ 0.+
1277�1286-
%24( Kd Fqdrrtr+B-:UZkhm+E-:FZtshdq+L-:CtqZtc+I-O-:BZyZtw+I-:
Njtytlh+ G- BgZqfhmf OgdmnldmZ nm HmrtkZshmf LZsdqhZkr9
LdbgZmhrlr Zmc >ookhbZshnmr-RbVmmhmf 088/+01+1/2�10/-
%25( LbbZqsmdx+ L- Q- BgZqZbsdqhyZshnm ne BgZqfhmf hm Rdlh,
bnmctbsnq Cduhbd LZsdqhZkr ax Dkdbsqnm GnknfqZogx- I- Didbspnm
Lhbpnrb-1//4+43+128�131-
%26( BgZmf+G-,X-:XZmf+R-:Kdd+I-:SZn+K-:GvZmf+V-:IdmZ+C-:
Kt+ M-: >jhmvZmcd+ C- Ghfg,OdqenqlZmbd+ Ghfgkx AdmcZakd LnR1
SqZmrhrsnqr vhsg Ghfg,J Chdkdbsqhbr enq Ekdwhakd Knv,Onvdq- :BR
MVmn 1/02+6+4335�4341-
%27( QZchrZukiduhb+A-:QZcdmnuhb+>-:Aqhuhn+I-:FhZbnldssh+U-:Jhr+
>-Rhmfkd,KZxdq LnR1 SqZmrhrsnqr-MVs- MVmnsdbgmni-1/00+5+036�
04/-
%28(Vt+V-:Cd+C-:BgZmf+R-,B-:VZmf+X-:Odmf+G-:AZn+I-:Odh+
R-,R-Ghfg Lnahkhsx Zmc Ghfg Nm.NeeQZshn Ehdkc,DeedbsSqZmrhrsnqr
AZrdc nm BgdlhbZk UZonq Cdonrhsdc Rhmfkd,BqxrsZk LnR1 FqZhmr-
:ooi-Ngxr-Jdss-1/02+0.1+0310/5-
%3/( SghqtqZlZm+ I- O-: LZrhg CZr+ O-: Cqmchb+L- HqqZchZshnm ne
SqZmrhshnm LdsZk ChbgZkbnfdmhcdr Trhmf Z Enbtrdc Hnm AdZl9
Bnmsqnkkdc Rhmfkd,>snl Cdedbs BqdZshnm- :cu- Etmbs- LVsdp- 1/08+
18+08/3557-
%30( CZmcZ+ F-: LZrhg CZr+ O-: Cqmchb+ L- KZrdq,Hmctbdc
EZaqhbZshnm neMZmnonqntr LnmnkZxdq VR1 LdlaqZmdr-1C LVsdp-
1/07+4+/24/00-
%31( SghqtqZlZm+I-O-:EtihrZvZ+J-:CZmcZ+F-:CZr+O-L-:YgZmf+
S-:Anknsrjx+>-:OdqdZ,Knody+M-:MhbnkZh+>-:Rdmds+O-:Sdqqnmdr+L-:
Cqmchb+ L- >mfrsqnl,Rhyd Cdedbs BqdZshnm Zmc Hnmhb SqZmronqs
sgqntfg Onqdr hm Rhmfkd,KZxdq LnR1-MVmn Jdss- 1/07+ 07+ 0540�
0548-
%32( LdqbgZms+B->-:GdZkx+J-:VZmtmt+L-:QZx+U-: OdsdqlZm+
M-:AZqsdk+I-:Ehrbgadhm+L-C-:UdmsZ+J-:Ktn+Y-:Ingmrnm+>-S-B-:
Cqmchb+L-CM> SqZmrknbZshnm sgqntfg FqZogdmd MZmnonqdr-MVmn
Jdss-1/0/+0.+1804�1810-
%33( Otrsdq+ L-: Qncqzftdy,LZmyn+ I- >-: AZkZm+ >-: Cqmchb�+ L-
SnvZqc Rdmrhshud FqZogdmd MZmnqhaanm,MZmnonqd Cduhbdr ax

Oqdudmshmf Dkdbsqnm AdZl,Hmctbdc CZlZfd- :BR MVmn 1/02+ 6+
00172�00178-
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