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:ARSP:BS9 LnshuZsdc ax sgd ahnrxmsgdrhr ne ZyZldqnmd+ vd qdonqs sgd � qrs
dwZlokd ne Z chZyn,Gnnjdq qdZbshnm+ vghbg hmunkudr sgd enqlZshnm ne Z ogsgZkZyhmd
qhmf rxrsdl ax sgd nwhcZshud qdZqqZmfdldms ne Z chZynjdsnmd- BnlotsZshnmZk
rstchdr hmchbZsd sgZs sgd chZyn,Gnnjdq qdZbshnm oqnbddcr uhZ Zm 7� ,dkdbsqn,
bxbkhyZshnm enkknvdc ax qhmf bnmsqZbshnm Zmc ZqnlZshyZshnm- Sgd ahnrxmsgdshb nqhfhm
ne sgd chZynjdsnmd etmbshnmZk fqnto vZr Zkrn bgdlhbZkkx lhlhbjdc trhmf Z qdkZsdc
mZstqZk oqnctbs+ mZogsdqohm+ Zr Z lncdk rxrsdl-

Sgd Gnnjdq qdZbshnm hr nmd ne sgd lnrs qdlZqjZakd
sqZmrenqlZshnmr hm sgd bZmnm ne nqfZmhb rxmsgdrhr- Tmcdq

sgd nqhfhmZk bnmchshnmr ne ZkjZkhmd JLmN3+ Z rhmfkd ldsgxkdmd
fqnto hr ZooZqdmskx cdkdsdc eqnl sgd Zkjxk rhcd bgZhm ne Z 1,
gxcqnwx,2,Zkjxk,0+3,mZogsgnpthmnmd %Ehftqd 0Z(-0 Hm Zm
dkdfZms kZadkhmf dwodqhldms hm vghbg sgd ZqnlZshb qhmf vZr
lZqjdc vhsg Z aqnlhmd rtarshstdms+ Ehdrdq rgnvdc sgZs sgd
Gnnjdq qdZbshnm ltrs oqnbddc uhZ nwhcZshud bkdZuZfd ne sgd
mZogsgnpthmnmd qhmf+ enkknvdc ax qhmf bknrtqd Zmc knrr ne sgd
B1 Zsnl Zr bZqanm chnwhcd-1 Ehdrdq kZsdq qdonqsdc Zm hloqnudc
rsdovhrd oqnsnbnk enq sgd Gnnjdq qdZbshnm trhmf ZkjZkhmd G1N1

enkknvdc ax BtRN3 Zr sgd nwhcZmsr hm okZbd ne JLmN3-
2

@ksgntfg sgd nbbtqqdmbd ne Z Gnnjdq qdZbshnm hm ahnrxmsgdrhr
hr tmjmnvm+ vd vdqd hmsqhftdc ax sgd onrrhahkhsx ne Z
ahnhmrohqdc+ chZyn uZqhZms ne sghr qdZqqZmfdldms- Vd oqnonrdc
sgZs qdokZbdldms ne sgd B0 jdsnmd ne Z mZogsgnpthmnmd
rtarsqZsd vhsg Z chZyn fqnto bntkc kdZc sn sgd enqlZshnm ne Z
ogsgZkZyhmd oqnctbs tmcdq nwhcZshud bnmchshnmr uhZ Z ’chZyn,
Gnnjdq qdZbshnm“ %Ehftqd 0a(- Sghr hcdZ vZr hmrohqdc ax sgd
oqnonrdc ahnrxmsgdrhr ne sgd tmtrtZk oxqhcZyhmd3 mZstqZk
oqnctbs ZyZldqnmd %0(4 eqnl sgd qdkZsdc chZynjdsnmd+5

@7/804C %1(6 %Ehftqd 0b(- Ansg 0 Zmc 1 Zqd ldladqr ne
sgd mZoxqZchnlxbhm eZlhkx ne ldqnsdqodmnhcr hrnkZsdc eqnl
lZqhmd rsqZhmr ne Rspdosnlwbdr aZbsdqhZ-7 Hm 1//8+ Vhmsdq ds Zk-
qdonqsdc sgZs 1,02B,+8,04M,kZadkdc @7/804C vZr bnmudqsdc
hmsn ZyZldqnmd vgdm edc aZbj sn sgdhq mZstqZk rntqbd+ sgd
lZqhmd rdchldms,cdqhudc Rspdosnlwbdr ro- BMP,655-8 Sgd
onrhshnm ne sgd 02B kZadk nm sgd ldsgxk jdsnmd Zmc sgd 04M
kZadk dladccdc vhsghm sgd oxqhcZyhmd qhmf ne sgd ZyZldqnmd
oqnctbs hlokhdc Z tmhptd qdZqqZmfdldms ldbgZmhrl hmunkuhmf
nwhcZshud bkdZuZfd ne sgd Zqxk chZynjdsnmd+ enkknvdc ax
bxbkhyZshnm Zmc qdZqnlZshyZshnm- Gdqdhm+ vd oqnonrd sgZs sghr
ahnrxmsgdshb sqZmrenqlZshnm edZstqdr Z chZyn,Gnnjdq qdZbshnm+
trhmf rxmsgdshb Zmc bnlotsZshnmZk rstchdr sn rtoonqs ntq
gxonsgdrhr-

Pdbdhudc9 Mnudladq 8+ 1/10
FsTihrgdc9 IZmtZqx 6+ 1/11

Chesld 0� %Z( Gnnjdq qdZbshnm- %a( Oqnonrdc chZyn,Gnnjdq qdZbshnm+
hmrohqdc ax %b( sgd ahnrxmsgdrhr ne ZyZldqnmd eqnl @7/804C-
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Sgd rhlokdrs onrrhakd chZyn,Gnnjdq qdZbshnm hr oqdrdmsdc hm
Ehftqd 1- Ehqrs+ 1,ldsgxk,0+2,chgxcqnwxmZogsgZkdmd %2( vZr

rxmsgdrhydc hm sgqdd rsdor eqnl 0+2,chgxcqnwxmZogsgZkdmd- Sgd
sqZmredq ne chZyn eqnl Zyhchmhtl rZks 30/ sn 2 hm sgd oqdrdmbd ne
Ds2M sgdm enqldc chZynmZogsgnpthmnmd 4 hm fnnc xhdkc-
@ssdlosdc nwhcZshnm ne 4 trhmf dhsgdq Gnnjdq � r nqhfhmZk

bnmchshnmr %JLmN3( nq Ehdrdq� r lnch � dc bnmchshnmr %G1N1.

BtRN3(+ nq Zm dkdbsqnoghkhb nwhcZms rtbg Zr l,BOA@ nq
CLCN+ kdc sn dhsgdq cdbnlonrhshnm nq knrr ne sgd chZyn fqnto-
Gnvdudq+ bgknqhmZshnm ne 4 vhsg MBR fZud π,bgknqn,α,
chjdsnmd 5 hm ghfg xhdkc- Gxcqnkxrhr ne 5 vhsg MZNG hm
CLE.G1N sgdm sqhffdqdc sgd chZyn,Gnnjdq qdZbshnm sn fhud
ogsgZkZyhmd 7 hm lncdrs xhdkc- Sgd rsqtbstqd ne 7 vZr Zrrhfmdc
ax MLQ rstchdr Zmc bnloZqhrnm sn khsdqZstqd cZsZ enq sgd rZld
bnlontmc oqduhntrkx rxmsgdrhydc trhmf Z Lhmhrbh qdZbshnm ne
ogsgZkZyhmd-00 Sgd hmsdqldchZbx ne π,gxcqnwx,α,chjdsnmd 6 hm
sgd qdZqqZmfdldms ne 5 vZr hmchbZsdc ax hsr hrnkZshnm hm ghfg
xhdkc vgdm sgd qdZbshnm vZr rsnoodc Zesdq 0/ lhm- RM1
rtarshstshnmr Zs sgd sdqshZqx onrhshnm ne bxbkhb π,bgknqn,α,
chbZqanmxk bnlontmcr vhsg rsqtbstqdr rhlhkZq sn sgZs ne 5 gZud
addm qdonqsdc-01 Etqsgdq Zssdlosr sn hloqnud sgd xhdkc ne 7
Zmc sn aqnZcdm sgd rbnod ne sgd chZyn,Gnnjdq qdZbshnm lds
vhsg eZhktqd- Mdudqsgdkdrr+ sghr qdlZqjZakd qdZqqZmfdldms
oqnuhcdr rnld rtoonqshmf bgdlhbZk duhcdmbd sgZs eZunqr sgd
oqnonrdc ahnrxmsgdrhr ne ZyZldqnmd eqnl Z chZynjdsnmd
oqdbtqrnq-
Hs hr hmrsqtbshud sn bnloZqd sgd ldbgZmhrl ne sgd mdvkx

chrbnudqdc chZyn,Gnnjdq qdZbshnm vhsg sgZs ne sgd bZmnmhbZk
Gnnjdq qdZbshnm ne sgd rhlokdrs onrrhakd mZogsgnpthmnmd
rtarsqZsd+ ogsghnbnk+ tmcdq Ehdrdq � r noshlhydc bnmchshnmr
%Ehftqd 2Z(-02 HmhshZk nwhcZshnm ne ogsghnbnk ax Z gxcqnodqnwhcd
Zmhnm fhudr Zm donwhcd+ vghbg nodmr sn fhud π,gxcqnwx,α,
chjdsnmd 8- Mtbkdnoghkhb ZssZbj ne gxcqnwhcd Zs sgd B1
bZqanmxk ne 8 fhudr 0.+ vghbg tmcdqfndr Z qdsqn,ChdbjlZmm
bnmcdmrZshnm sn fhud 00- HmsqZlnkdbtkZq Zkcnk qdZbshnm ne
dmnkZsd 00 sgdm enqlr sgd qhmf,bnmsqZbsdc oqnctbs+ π,
gxcqnwxjdsnmd 01- Sghr hrnkZakd hmsdqldchZsd %Ehdrdq � r
hmsdqldchZsd( bntkc ZksdqmZshudkx Zqhrd uhZ Z admyhkhb Zbhc

Chesld 1� ChZyn,Gnnjdq qdZbshnm-

Chesld 2� BnloZqhrnm ne sgd ldbgZmhrlr enq %Z( sgd Gnnjdq qdZbshnm ne ogsghnbnk %tmcdq Ehdrdq � r lnch � dc bnmchshnmr( Zmc %a( sgd chZyn,Gnnjdq
qdZbshnm-
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qdZqqZmfdldms ne 0.- @cchshnm ne Z aZrhb BtRN3 rnktshnm sn 01
sgdm bZtrdr nwhcZshud bkdZuZfd sn fhud 0+1,chjdsnmd 02+ Zmc
sgdm Z rdbnmc hmsqZlnkdbtkZq Zkcnk qdZbshnm sn enql 03- EhmZkkx+
cdbZqanwxkZshnm ne 03 Zmc nwhcZshnm ne sgd qdrtksZms gxcqn,
pthmnmd fhud 1,gxcqnwx,0+3,mZogsgnpthmnmd-
Sgd ldbgZmhrl ne sgd chZyn,Gnnjdq qdZbshnm ne 4+ sgd B0,

chZynjdsnmd ZmZknftd ne ogsghnbnk+ bntkc rgZqd rdudqZk edZstqdr
vhsg sgd oZqdms Gnnjdq qdZbshnm %Ehftqd 2a(- Ehqrs+ B2
nwhcZshnm ne 4 fhudr π,gxcqnwx,α,chjdsnmd 6 uhZ bgknqhmZshnm
Zmc rtardptdms RM1 rtarshstshnm ne sgd hmsdqldchZsd π,bgknqn,
α,chjdsnmd vhsg gxcqnwhcd- Mtbkdnoghkhb ZssZbj ax gxcqnwhcd Zs
B1 sgdm hmhshZsdr Z qdsqn,ChdbjlZmm bnmcdmrZshnm ne 04 sn fhud
sgd chZynbZqanwxkhb Zbhc 05+ vghbg bntkc tmcdqfn Zm 7� ,
dkdbsqnbxbkhyZshnm sn fhud 06- RdudqZk qdkZsdc 0+6,dkdbsqnbxbkhb
qdZbshnmr ne bnmitfZsdc chZyn bnlontmcr sn fhud 0G,1+2,
admynchZydohmdr gZud addm qdonqsdc-03 SZtsnldqhyZshnm ne 06
sn fhud jdsnk 07 bntkc oqdbdcd qhmf bnmsqZbshnm uhZ Zm π,
gxcqnwxjdsnmd qdZqqZmfdldms sn fhud 08- EhmZkkx+ cdbZqanw,
xkZshnm Zmc cdgxcqZshnm enql sgd ZqnlZshb ogsgZkZyhmd qhmf
rxrsdl ne 7- @ksdqmZshudkx+ sgd ogsgZkZyhmd qhmf bntkc Zqhrd eqnl
Z lnqd chqdbs 5,dmcn,chf bxbkhyZshnm04 ne dmnkZsd 05 nmsn sgd
mdZqax chZyn fqnto sn fhud 08-
CES bZkbtkZshnmr vdqd bZqqhdc nts sn rstcx sgd ldbgZmhrl

ne sgd Gnnjdq Zmc chZyn,Gnnjdq qdZbshnmr- BnlotsZshnmr
vdqd bnmctbsdc vhsghm EUtrrhUm 05+05 vhsg oqdkhlhmZqx
bnmenqlZshnmZk rdZqbgdr trhmf Rbgqn�chmfdq06 LZdrsqn 0/-5-
Sgd knv,dmdqfx bnmenqldqr sgZs Zqd vhsghm 4 jbZk.lnk ne sgd
fknaZk lhmhltl vdqd noshlhydc vhsg sgd A2KXO,C207 cdmrhsx
etmbshnmZk vhsg sgd 5,20F%c( aZrhr rds+ trhmf sgd RLC08

rnkuZshnm lncdk ne vZsdq- UhaqZshnmZk eqdptdmbx bZkbtkZshnmr
vdqd odqenqldc Zs sgd rZld kdudk ne sgdnqx sn bnm� ql sgd

rsZshnmZqx onhms hr Zm dmdqfx lhmhltl nq Z sqZmrhshnm rsZsd Zmc
sn duZktZsd hsr ydqn,onhms uhaqZshnmZk dmdqfx %YOUD( Zmc
sgdqlZk bnqqdbshnmr Zs 187 J- Rhmfkd,onhms dmdqfhdr vdqd
bZkbtkZsdc trhmf Z kZqfdq aZrhr rds+ 5,200)F%c+o(+ vhsg sgd rZld
rnkuZshnm lncdk- @r rgnvm hm Ehftqd 3Z+ sgd Gnnjdq qdZbshnm
oqnbddcr uhZ Z rsdovhrd ldbgZmhrl- Sgd qhmf nodmhmf ne 0.
qdpthqdr Z Fhaar eqdd dmdqfx aZqqhdq ne 8-1 jbZk.lnk %SR0( Zmc
kdZcr sn hmsdqldchZsd 00- Sghr hr enkknvdc ax Zm hmsqZlnkdbtkZq
Zkcnk qdZbshnm uhZ SR1 sn fhud 01+ vhsg Zm nudqZkk aZqqhdq ne 02-5
jbZk.lnk- Sgd enqlZshnm ne sgd chZrsdqdnldq ne 01 gZr Zm
nudqZkk aZqqhdq ne 03-/ jbZk.lnk %Ehftqd R0(- Ehftqd 3a rgnvr
sgd bZkbtkZsdc Fhaar eqdd dmdqfx chZfqZl ne sgd chZyn,Gnnjdq
qdZbshnm- Qhmf nodmhmf ne 04 uhZ SR2 enkknvdc ax 7� ,
dkdbsqnbxbkhyZshnm ne 05 uhZ SR3 kdZcr sn Z rsZakd rdudm,
ldladqdc qhmf hmsdqldchZsd 06- SZtsnldqhyZshnm uhZ SR4
fhudr hmsdqldchZsd 07+ enkknvdc ax π,gxcqnwxjdsnmd qdZqqZmfd,
ldms sn enql 08- Ntq bZkbtkZshnm rtffdrsr sgZs sgd
sZtsnldqhyZshnm rsdo hr sgd qZsd,cdsdqlhmhmf rsdo+ Zmc sgd
nudqZkk aZqqhdq hr 1/-2 jbZk.lnk %06 sn SR4(- Sgd ZksdqmZshud+
chqdbs 5,dmcn,chf bxbkhyZshnm ne 05 hr tmeZunqZakd+ vhsg Z ghfg
ZbshuZshnm aZqqhdq ne 31-0 jbZk.lnk %Ehftqd R1(- Etqsgdq cdsZhkr
ne sgd CES bZkbtkZshnmr Zqd oqnuhcdc hm sgd Rtoonqshmf
HmenqlZshnm-
Vd bZm mnv oqnonrd Z ahnrxmsgdrhr ne ZyZldqnmd %0(

edZstqhmf Z chZyn,Gnnjdq qdZbshnm ne @7/804C %1( sn fhud
oxqhcZyhmd 1. %Ehftqd 4(- Sghr chZyn,Gnnjdq qdZbshnm bntkc ad
hmhshZsdc ax dhsgdq chqdbs nwhcZshnm ne 1 Zs B6 nq Z rsdovhrd
bgknqhmZshnm.RM1 gxcqnkxrhr ldbgZmhrl- Sgd hmunkudldms ne Z
bgknqhmZshnm rsdo hm sghr ahnrxmsgdshb chZyn,Gnnjdq qdZbshnm hr
ZssqZbshud adbZtrd gZknfdmZshnm+ bZsZkxydc ax uZmZchtl,
cdodmcdms gZknodqnwhcZrd %UGON( dmyxldr+1/ hr Z bnllnm

Chesld 3� Fhaar eqdd dmdqfx chZfqZlr enq %Z( sgd Gnnjdq qdZbshnm Zmc %a( sgd chZyn,Gnnjdq qdZbshnm- Dmdqfhdr Zqd rgnvm hm jhknbZknqhdr odq lnkd+
Zmc anmc kdmfsgr Zqd fhudm hm Zmfrsqnlr-
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qdZbshnm hm sgd ahnrxmsgdrhr ne mZoxqZchnlxbhm mZstqZk
oqnctbsr-10 Hmcddc+ sgd ahnrxmsgdrhr ne 1 hmbnqonqZsdr sgqdd
rdoZqZsd+ dmyxld,bZsZkxydc bgknqhmZshnm rsdor- Rtardptdms
enqlZshnm ne ZyZldqnmd sgdm qdpthqdr B1 cdbgknqhmZshnm ne
1.+ enkknvdc ax Z 0+1,rghes ne sgd bxbkngdwxk rhcd bgZhm ne 10
eqnl B2 sn B3-
Vghkd vd gZud mnv cdlnmrsqZsdc sgd edZrhahkhsx ne sgd

chZyn,Gnnjdq qdZbshnm trhmf ansg bnlotsZshnmZk Zmc dwodq,
hldmsZk ldsgncr+ sgd ldbgZmhrshb nqhfhm ne sgd chZynjdsnmd
lnshe ne @7/804C hr rshkk tmbkdZq- Gnvdudq+ oqduhntr 04M
kZadkhmf rstchdr hmchbZsd sgZs sgd svn mhsqnfdm Zsnlr ne
@7/804C Zqd hmsqnctbdc rdoZqZsdkx+ oqnaZakx uhZ chZynshyZshnm
ne Z oqhlZqx ZqnlZshb Zlhmd-8 Qdbdmskx+ Z ahnrxmsgdshb oZsgvZx
sn ZqnlZshb Zlhmdr uhZ dmyxld,bZsZkxydc mtbkdnoghkhb ZlhmZ,
shnm ne Z gxcqnwxpthmnmd vZr qdonqsdc-11 Etqsgdqlnqd+ Z
chZyn,enqlhmf dmyxld sgZs trdr mhsqhsd sn nwhchyd Z oqhlZqx
ZqnlZshb Zlhmd gZr addm bgZqZbsdqhydc hm sgd ahnrxmsgdrhr ne
bqdldnlxbhm ax Rspdosnlwbdr bpdldtr-12 Vd sgdqdenqd
Zssdlosdc sn bgdlhbZkkx lhlhb sgdrd ZqnlZshb ZlhmZshnm.
chZynshyZshnm qdZbshnmr hm sgd rsdovhrd enqlZshnm ne Z cdrhfmdc
chZyn,ldqnsdqodmnhc 15+ trhmf mZogsdqohm %11(13 Zr Z qdZchkx
ZuZhkZakd lncdk rxrsdl %Ehftqd 5(- Rhlokd Zcchshnm ne MG2 sn
Z rnktshnm ne 11 hm DsNG Zs qnnl sdlodqZstqd fdmdqZsdc
oqhlZqx ZqnlZshb Zlhmd 14+ Zkadhs hm nmkx 8� xhdkc+ uhZ Z qdcnw,
cqhudm mtbkdnoghkhb ZqnlZshb rtarshstshnm-14 Sgd xhdkc ne sghr
mds B� G ZlhmZshnm vZr hloqnudc ax qdokZbhmf MG2 vhsg
ZkkxkZlhmd hm J1BN2.DsNG Zs 7/ *B+ vhsg cdZkkxkZshnm Zkrn
nbbtqqhmf tmcdq sgdrd bnmchshnmr sn fhud 14 hm 23� xhdkc- Trd
ne ldsgxkZlhmd fZud sgd M,Ld ZmZknftd ne 14 hm 5/� xhdkc-
Sgd ldbgZmhrl ne sghr ZlhmZshnm oqdrtlZakx hmunkudr hmhshZk
mtbkdnoghkhb Zcchshnm ne sgd Zlhmd sn B4 ne 11 sn fhud 12+
enkknvdc ax sZtsnldqhyZshnm sn gxcqnpthmnmd 13 Zmc sgdm
Zdqnahb nwhcZshnm sn fhud pthmnmd 14- ChZynshyZshnm ne 14
tmcdq rsZmcZqc bnmchshnmr15 sgdm fZud π,chZyn jdsnmd 15 hm
fnnc xhdkc- @ksgntfg Zm Zssdlosdc chZyn,Gnnjdq qdZbshnm nm
sghr bnlokdw rtarsqZsd vZr tmrtbbdrretk+ sgd enqlZshnm ne Z
chZynjdsnmd uhZ eZbhkd B � G ZlhmZshnm Zmc chZynshyZshnm
odqgZor fhudr rnld bgdlhbZk hmrhfgs hmsn sgd ahnrxmsgdshb
nqhfhm hmsn chZyn,mZoxqZchnlxbhmr rtbg Zr @7/804C-
Hm rtllZqx+ vd gZud chrbnudqdc Z chZyn,Gnnjdq qdZbshnm

sgZs lhlhbr Z jdx rsdo hm sgd ahnrxmsgdrhr ne ZyZldqnmd eqnl

@7/804C- Sgdrd bgdlhbZk rstchdr rtffdrs sgZs sgd tmtrtZk
oxqhcZyhmd qhmf rxrsdl ne ZyZldqnmd Zqhrdr eqnl nwhcZshud
qdZqqZmfdldms ne Z chZynjdsnmd sgZs bntkc ad hmhshZsdc ax Z
bqxoshb gZknfdmZshnm-16 Vd Zkrn hmudrshfZsdc sgd rsdovhrd
enqlZshnm ne Z chZynjdsnmd mZstqZk oqnctbs ZmZknftd ne
@7/804C uhZ qdcnw,cqhudm mtbkdnoghkhb ZqnlZshb rtarshstshnm
vhsg Zm Zlhmd enkknvdc ax chZynshyZshnm- Sgd � qrs bnlotsZ,
shnmZk rstcx ne sgd oZqdms Gnnjdq qdZbshnm rgnvr sgZs sgd
ldbgZmhrl khjdkx hmunkudr qhmf nodmhmf ne sgd nwhchydc
mZogsgnpthmnmd qhmf enkknvdc ax Zm hmsqZlnkdbtkZq Zkcnk
qdZbshnm+ qZsgdq sgZm Z admyhkhb Zbhc qdZqqZmfdldms- RhlhkZq
lncdkhmf ne sgd chZyn,Gnnjdq qdZbshnm Zkrn rtoonqsr Z qhmf
nodmhmf ldbgZmhrl+ vhsg Z rtardptdms bZrbZcd ne 7 � ,
dkdbsqnbxbkhyZshnm+ π,gxcqnwxjdsnmd qdZqqZmfdldms+ Zmc Zqn,
lZshyZshnm fhuhmf sgd ogsgZkZyhmd oqnctbs-

� :RRNBH:SDC BNMSDMS
� r� Rtoonpshmf HmenplWshnm

Sgd Rtoonqshmf HmenqlZshnm hr ZuZhkZakd eqdd ne bgZqfd Zs
gssor9..otar-Zbr-nqf.cnh.0/-0/10.Zbr-nqfkdss-0b/270/-

DwodqhldmsZk oqnbdctqdr Zmc MLQ rodbsqZ enq Zkk mdv
bnlontmcr %OCE(

� :TSGNO HMENOL:SHNM
Bnppdronmchmf :tsgnpr

HnmZsgZm G� Fdnoed � CdoUpsldms ne Bgdlhrspw� Tmhudprhsw ne
;cdkUhcd� ;cdkUhcd� R; 4..4� ;trspUkhU9 nqbhc-nqf.////,
///1,622/,105/: DlZhk9 inmZsgZm-fdnqfd;
ZcdkZhcd-dct-Zt

BZme Kht � Bnkkdfd ne Rbhdmbdr� MUmihmf ;fphbtkstpUk
Tmhudprhsw� MUmihmf 10..84� BghmU: DlZhk9 ZbhZkht;
miZt-dct-bm

:tsgnpr

NtrrZlZ SZghZnth � CdoUpsldms ne Bgdlhrspw� Tmhudprhsw ne
;cdkUhcd� ;cdkUhcd� R; 4..4� ;trspUkhU

KZtodm .� L� LtooZu � CdoUpsldms ne Bgdlhrspw� Tmhudprhsw
ne ;cdkUhcd� ;cdkUhcd� R; 4..4� ;trspUkhU

Chesld 4� Oqnonrdc ahnrxmsgdrhr ne ZyZldqnmd eqnl @7/804C
hmunjhmf Z chZyn,Gnnjdq qdZbshnm-

Chesld 5� Ahnhmrohqdc ZlhmZshnm.chZynshyZshnm ne mZogsdqohm-
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Bdmeutd YgZn � Bnkkdfd ne Rbhdmbdr� MUmihmf ;fphbtkstpUk
Tmhudprhsw� MUmihmf 10..84� BghmU

AoZakdu O� Lnnod � Bdmsdp enp LUphmd Ahnsdbgmnknfw Umc
Ahnldchbhmd� Rbphoor Hmrshstshnm ne NbdUmnfpUogw� Tmhudprhsw
ne BUkhenpmhU� RUm Chdfn� JU InkkU� BUkhenpmhU 81.82� Tmhsdc
RsUsdr9 nqbhc-nqf.////,///1,3541,0142

JdmaZkk M� Gnti � CdoUpsldms ne Bgdlhrspw Umc
Ahnbgdlhrspw� Tmhudprhsw ne BUkhenpmhU� Jnr ;mfdkdr�
BUkhenpmhU 8..84� Tmhsdc RsUsdr9 nqbhc-nqf.////,///1,
7276,4150

Bnlokdsd bnmsZbs hmenqlZshnm hr ZuZhkZakd Zs9
gssor9..otar-Zbr-nqf.0/-0/10.Zbr-nqfkdss-0b/270/

:tsgnp Bnmsphatshnmr
−N-X- Zmc K-@-L-L- bnmsqhatsdc dptZkkx sn sghr vnqj-

Mnsdr

Sgd Ztsgnqr cdbkZqd mn bnlodshmf � mZmbhZk hmsdqdrs-

� :BIMNUKDCFLDMSR

Sghr vnqj vZr rtoonqsdc ax sgd @trsqZkhZm QdrdZqbg Bntmbhk
%Chrbnudqx Oqnidbs+ CO1//0/1853 sn I-G-F-(+ sgd MZstqZk
Rbhdmbd EntmcZshnm ne IhZmfrt Oqnuhmbd+ BghmZ %AJ1/08/4/4
sn E-K-(+ sgd T-R- MZshnmZk Hmrshstsdr ne GdZksg %Q/0,@H/36707
sn A-R-L-(+ Zmc sgd T-R- MZshnmZk Rbhdmbd EntmcZshnm %BGD,
0653217 sn J-M-G-(-

� ODEDODMBDR
%0( %Z( Gnnjdq+ R- B- Sgd Bnmrshstshnm ne KZoZbgnk Zmc hsr
CdqhuZshudr- OZqs HU- NwhcZshnm vhsg OnsZrrhtl OdqlZmfZmZsd- I- ;l-
Bgdl- Rnb- 0825+ 47+ 0057- %a( Gnnjdq+ R- B- Nm sgd NwhcZshnm ne 1,
Gxcqnwx,0+3,mZogsgnpthmnmd CdqhuZshudr vhsg @kjZkhmd OnsZrrhtl
OdqlZmfZmZsd- I- ;l- Bgdl- Rnb- 0825+ 47+ 0063- %b( Gnnjdq+ R- B-:
RsdxdqlZqj+ @- Nm sgd NwhcZshnm ne 1,Gxcqnwx,0+3,mZogsgnpthmnmd
CdqhuZshudr vhsg @kjZkhmd OnsZrrhtl OdqlZmfZmZsd- OZqs HH- Bnl,
ontmcr vhsg TmrZstqZsdc Rhcd BgZhmr- I- ;l- Bgdl- Rnb- 0825+ 47+
0068-
%1( Ehdrdq+ K- E-: GZqsvdkk+ I- K-: RdkhflZm+ @- L- Bnmbdqmhmf sgd
LdbgZmhrl ne sgd Gnnjdq NwhcZshnm- I- ;l- Bgdl- Rnb- 0825+ 47+
0112-
%2( Ehdrdq+ K- E-: Ehdrdq+ L- MZogsgnpthmnmd @mshlZkZqhZkr- WHH- Sgd
Gnnjdq NwhcZshnm QdZbshnm- I- ;l- Bgdl- Rnb- 0837+ 6.+ 2104-
%3( AkZhq+ K- L-: Rodqqx+ I- MZstqZk oqnctbsr bnmsZhmhmf Z mhsqnfdm,
mhsqnfdm anmc- I- MUs- Opnc- 1.02+ 65+ 683-
%4( %Z( Bgn+ I- X-: Jvnm+ G- B-: VhkkhZlr+ O- F-: Idmrdm+ O- Q-:
EdmhbZk+ V- @yZldqnmd+ Z Sdqodmnhc OgsgZkZyhmnmd eqnl Z LZqhmd,
Cdqhudc AZbsdqhtl QdkZsdc sn sgd Fdmtr Rspdosnlwbdr %@bshmn,
lxbdsZkdr(- Npf- Jdss- 1..5+ 7+ 1360- %a( KZmcqx+ L- K-: LbJdmmZ+ F-
L-: Atqmr+ M- Y- DmZmshnrdkdbshud Rxmsgdrhr ne @yZldqnmd- I- ;l-
Bgdl- Rnb- 1.08+ 030+ 1756-
%5( MZvqZs+ B- B-: Lnncx+ B- I- MZstqZk oqnctbsr bnmsZhmhmf Z chZyn
fqnto- MUs- Opnc- Pdo- 1.00+ 17+ 0315-
%6( EtjtcZ+ C- R-: Lxmcdqrd+ I- R-: AZjdq+ O- I-: Adqqx+ C- L-: Andbj+
K- C-: XZn+ Q- B-: Ldqsy+ E- O-: MZjZsrtjZrZ+ V- L-: LZad+ I-: Nss+ I-:
Bntmsdq+ E- S-: Dmrlhmfdq+ O- V-: @kkdm+ M- D-: @kanqm+ V- D-+ Iq-:
Gnaar+ I- M-+ Iq- @7/804+ Z mdv Zmshahnshb bnlokdw oqnctbdc ax
Rspdosnlwbdr UbtkdnkUstr- Chrbnudqx+ sZwnmnlx+ edqldmsZshnm+ hrnkZshnm+
bgZqZbsdqhyZshnm+ Zmc ZmshaZbsdqhZk duZktZshnm- I- ;mshahns- 088.+ 32+
512-
%7( LtqqZx+ K- @- L-: LbJhmmhd+ R- L- J-: Lnnqd+ A- R-: Fdnqfd+ I-
G- Ldqnsdqodmnhc mZstqZk oqnctbsr eqnl Rspdosnlwbdr aZbsdqhZ � sgd
dunktshnm ne bgdlndmyxlZshb rxmsgdrdr- MUs- Opnc- Pdo- 1.1.+ 26+
0223-
%8( Vhmsdq+ I- L-: IZmrlZ+ @- K-: GZmcdk+ S- L-: Lnnqd+ A- R-
EnqlZshnm ne sgd oxqhcZyhmd mZstqZk oqnctbs ZyZldqnmd ax

ahnrxmsgdshb qdZqqZmfdldms ne Zm Zqxk chZynjdsnmd- ;mfdv- Bgdl-�
Hms- Dc- 1..8+ 37+ 656-
%0/( AZkkh+ G-: Ltkkdq+ U-: Rdydm,Fdyfhm+ @- @yhchmhtlrZkyd-
Dhmet�gqtmf cdq ChZynfqtood lhs @yhchmhtlrZkydm hm Gxcqnwx,Zqdmd
tmc Gxcqnwx,gdsZqdmd- Gdku- Bghl- ;bsU 0867+ 50+ 0/3-
%00( VZmf+ W-,Y-: Ydmf+ B-,B- Hqnm,bZsZkxydc Lhmhrbh ZbxkZshnm ne M,
gdsdqnZqdmdr vhsg π,jdsn Zbhcr- SdspUgdcpnm 1.08+ 64+ 0314-
%01( RghaZsnlh+ J-: JnsnyZjh+ L-: RZrZjh+ M-: EtihrZvZ+ H-: HvZrZ+ R-
VhkkhZlrnm Dsgdq Rxmsgdrhr vhsg Ogdmnkr Zs Z SdqshZqx Rsdqdnfdmhb
BZqanm9 EnqlZk DmZmshnrdkdbshud OgdmnwxkZshnm ne α,Jdsn Drsdqr-
Bgdl- , Dtp- I- 1.04+ 10+ 03/84-
%02( Enq kZsdq ldbgZmhrshb rstchdr ne sgd Gnnjdq qdZbshnm+ rdd9
%Z( Ehdrdq+ K- E-: AZcdq+ @- Q- QdZqqZmfdldms Zmc Qdctbshnm ne
Ghmcdqdc 1,Gxcqnwx,2,Zkjxk,0+3,mZogsgnpthmnmdr- I- ;l- Bgdl- Rnb-
0840+ 62+ 570- %a( Kdd+ J-: Stqmatkk+ O-: Lnnqd+ G- V- Bnmbdqmhmf
sgd LdbgZmhrl ne sgd Gnnjdq NwhcZshnm- I- Npf- Bgdl- 0884+ 5.+ 350-
%b( Dxnmf+ J- N-: OtooZkZ+ L-: JtlZq+ O- R-: KZlrgzes+ L-: Enkdenb+
F- M-: Rohsdkkdq+ L-: AZrjZqZm+ R- @ ldbgZmhrshb rstcx nm sgd Gnnjdq
nwhcZshnm9 rxmsgdrhr ne mnudk hmcZmdbZqanwxkhb Zbhc cdqhuZshudr eqnl
kZoZbgnk- Npf- Ahnlnk- Bgdl- 1.02+ 00+ 348-
%03( %Z( Qdhc+ @- @-: RgZqo+ I- S-: Rnnc+ G- Q-: Sgnqnfnnc+ O- A-
BxbkhrZshnm ne π,%n,ZkjdmxkZqxk(chZynZkjZmdr9 Z qntsd sn 1+2,
admynchZydohmdr uhZ Z mnudk 0+6,dkdbsqnbxbkhb qhmf bknrtqd- I- Bgdl-
Rnb-� Odpjhm SpUmr- 0 0862+ 1432- %a( Ydbbgh+ F- 0+6,Dkdbsqnbxbkhb
QdZbshnmr ne π+α+β+γ,TmrZstqZsdc 0+2,Chonkdr Zr Z Rxmsgdshb Qntsd sn
Rdudm,Ldladqdc Gdsdqnbxbkdr- Rwmsgdrhr 0880+ 0880+ 070- %b( AkZjd+
@- I-: GZqchmf+ L-: RgZqo+ I- S- @rxlldsqhb hmctbshnm hm sgd
dkdbsqnbxbkhrZshnmr ne 0+2 chonkZq hmsdqldchZsdr9 sgd 0-6 bxbkhrZshnm ne
chdmd,bnmitfZsdc chZyn,bnlontmcr sn fhud 0G,1+2,admynchZydohmdr- I-
Bgdl- Rnb-� Odpjhm SpUmr- 0 0883+ 2038- %c( LZsrtxZ+ X-: NgrZvZ+ M-:
Mdlnsn+ G- EZbhkd SqZmrenqlZshnm ne Admynbxbknatsdmnmdr hmsn 1+2,
AdmynchZydohmdr uhZ 3 � � 7 � SZmcdl Dkdbsqnbxbkhb QdZbshnmr Hmunku,
hmf Mds Hmrdqshnm ne ChZynldsgxkdmd Bnlontmcr- I- ;l- Bgdl- Rnb-
1..5+ 017+ 02/61-
%04( AZkcvhm+ I- D- Qtkdr enq qhmf bknrtqd- I- Bgdl- Rnb-� Bgdl-
Bnlltm- 0865+ 623-
%05( Eqhrbg+ L- I-: Sqtbjr+ F- V-: Rbgkdfdk+ G- A-: RbtrdqhZ+ F- D-:
Qnaa+ L- @-: BgddrdlZm+ I- Q-: RbZklZmh+ F-: AZqnmd+ U-: Odsdqrrnm+
F- @-: MZjZsrtih+ G-: Kh+ W-: BZqhbZsn+ L-: LZqdmhbg+ @- U-: Aknhmn+ I-:
IZmdrjn+ A- F-: Fnlodqsr+ Q-: Ldmmtbbh+ A-: GqZsbghZm+ G- O-: Nqshy+ I-
U-: HylZxknu+ @- E-: Rnmmdmadqf+ I- K-: VhkkhZlr,Xntmf+ C-: Chmf+ E-:
KhooZqhmh+ E-: Dfhch+ E-: Fnhmfr+ I-: Odmf+ A-: Odsqnmd+ @-: Gdmcdqrnm+
S-: QZmZrhmfgd+ C-: YZjqydvrjh+ U- F-: FZn+ I-: QdfZ+ M-: Ygdmf+ F-:
KhZmf+ V-: GZcZ+ L-: DgZqZ+ L-: SnxnsZ+ J-: EtjtcZ+ Q-: GZrdfZvZ+ I-:
HrghcZ+ L-: MZjZihlZ+ S-: GnmcZ+ X-: JhsZn+ N-: MZjZh+ G-: Uqdudm+ S-:
Sgqnrrdkk+ J-: Lnmsfnldqx+ I- @-+ Iq-: OdqZksZ+ I- D-: NfkhZqn+ E-:
AdZqoZqj+ L- I-: Gdxc+ I- I-: Aqnsgdqr+ D- M-: Jtchm+ J- M-: RsZqnudqnu+
U- M-: Jdhsg+ S- @-: JnaZxZrgh+ Q-: MnqlZmc+ I-: QZfgZuZbgZqh+ J-:
Qdmcdkk+ @- O-: AtqZms+ I- B-: HxdmfZq+ R- R-: SnlZrh+ I-: Bnrrh+ L-:
LhkkZl+ I- L-: Jkdmd+ L-: @cZln+ B-: BZllh+ Q-: Nbgsdqrjh+ I- V-:
LZqshm+ Q- K-: LnqnjtlZ+ J-: EZqjZr+ N-: EnqdrlZm+ I- A-: Enw+ C- I-
EUtrrhUm 05+ qdu- @-/2: FZtrrhZm+ Hmb-9 VZkkhmfenqc+ BS+ 1/05-
%06( LUdrspn+ udq- 0/-5: Rbgqnchmfdq KKB9 Mdv Xnqj+ 1/05-
%07( %Z( Adbjd+ @- C- Cdmrhsx,etmbshnmZk sgdqlnbgdlhrsqx- HHH- Sgd
qnkd ne dwZbs dwbgZmfd- I- Bgdl- Ogwr- 0882+ 87+ 4537- %a( Kdd+ B-:
XZmf+ V-: OZqq+ Q- F- Cdudknoldms ne sgd Bnkkd,RZkudssh bnqqdkZshnm,
dmdqfx enqltkZ hmsn Z etmbshnmZk ne sgd dkdbsqnm cdmrhsx- Ogwr- Pdu- A
0877+ 26+ 674- %b( Fqhlld+ R-: @msnmx+ I-: Dgqkhbg+ R-: Jqhdf+ G- @
bnmrhrsdms Zmc ZbbtqZsd Ua hmhshn oZqZldsqhyZshnm ne cdmrhsx etmbshnmZk
chrodqrhnm bnqqdbshnm %CES,C( enq sgd 83 dkdldmsr G,Ot- I- Bgdl-
Ogwr- 1.0.+ 021+ 0430/3-
%08( LZqdmhbg+ @- U-: BqZldq+ B- I-: SqtgkZq+ C- F- TmhudqrZk
RnkuZshnm Lncdk AZrdc nm Rnktsd Dkdbsqnm Cdmrhsx Zmc nm Z
Bnmshmttl Lncdk ne sgd Rnkudms Cdehmdc ax sgd Atkj Chdkdbsqhb
BnmrsZms Zmc @snlhb RtqeZbd Sdmrhnmr- I- Ogwr- Bgdl- A 1..8+ 002+
5267-
%1/( @fZqvZk+ U-: Lhkdr+ Y- C-: Vhmsdq+ I- L-: DtrsZpthn+ @- R-: Dk
FZlZk+ @- @-: Lnnqd+ A- R- DmyxlZshb GZknfdmZshnm Zmc
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CdgZknfdmZshnm QdZbshnmr9 OdquZrhud Zmc LdbgZmhrshbZkkx Chudqrd-
Bgdl- Pdu- 1.06+ 006+ 4508-
%10( %Z( AdqmgZqcs+ O-: Njhmn+ S-: Vhmsdq+ I- L-: LhxZmZfZ+ @-:
Lnnqd+ A- R- @ Rsdqdnrdkdbshud UZmZchtl,Cdodmcdms Bgknqnodqnw,
hcZrd hm AZbsdqhZk @mshahnshb Ahnrxmsgdrhr- I- ;l- Bgdl- Rnb- 1.00+ 022+
3157- %a( Lhkdr+ Y- C-: Chdsgdkl+ R-: Odoodq+ G- O-: GtZmf+ C- L-:
Fdnqfd+ I- G-: Lnnqd+ A- R- @ tmhexhmf oZqZchfl enq mZogsgnpthmnmd,
aZrdc ldqnsdqodmnhc %ahn(rxmsgdrhr- MUs- Bgdl- 1.06+ 8+ 0124-
%b( LbJhmmhd+ R- L- J-: Lhkdr+ Y- C-: InqcZm+ O- @-: @vZjZvZ+ S-:
Odoodq+ G- O-: LtqqZx+ K- @- L-: Fdnqfd+ I- G-: Lnnqd+ A- R- SnsZk
Dmyxld Rxmsgdrdr ne MZoxqZchnlxbhmr @0 Zmc A0- I- ;l- Bgdl- Rnb-
1.07+ 03.+ 0673/-
%11( CZmhdkr+ O- M-: Kdd+ G-: RokZhm+ Q- @-: Shmf+ B- O-: Ygt+ K-: YgZn+
W-: Lnnqd+ A- R-: uZm cdq Cnmj+ V- @- @ ahnrxmsgdshb oZsgvZx sn
ZqnlZshb Zlhmdr sgZs trdr fkxbxk,sQM@ Zr mhsqnfdm cnmnq- MUs- Bgdl-
1.10+ CNH9 0/-0/27.r30446,/10,//7/1,1-
%12( %Z( RtfZh+ X-: JZsrtxZlZ+ X-: Ngmhrgh+ X- @ mhsqntr Zbhc
ahnrxmsgdshb oZsgvZx enq chZyn fqnto enqlZshnm hm aZbsdqhZ- MUs-
Bgdl- Ahnk- 1.05+ 01+ 62- %a( VZkclZm+ @- I-: AZkrjtr+ D- O- Chrbnudqx
ne Z ChZyn,Enqlhmf Dmyxld hm Bqdldnlxbhm Ahnrxmsgdrhr- I- Npf-
Bgdl- 1.07+ 72+ 6428-
%13( LtqqZx+ K- @- L-: EZkknm+ S-: Rtlax+ B- I-: Fdnqfd+ I- G- SnsZk
Rxmsgdrhr ne MZogsdqohm Zmc LZqhmnmd MZstqZk Oqnctbsr- Npf- Jdss-
1.08+ 10+ 7201-
%14( Enq qdkZsdc dwZlokdr+ rdd9 %Z( AZmjr+ G- I-: BZldqnm+ C- V-:
Bqnrrkdx+ L- I-: RZltdk+ D- K- Rxmsgdrhr ne 4+6,chgxcqnwxmZogsgnpth,
mnmd cdqhuZshudr Zmc sgdhq qdZbshnmr vhsg mtbkdnoghkdr9 MhsqZshnm ne
1+2,chldsgxkmZogsgZkdmd Zmc rtardptdms sqZmrenqlZshnmr- ;trs- I-
Bgdl- 0865+ 18+ 1136- %a( Sdhbg+ K-: CZta+ J- R-: Jqtfdk+ U-: Mhrrkdq+
K-: FdagZqcs+ Q-: Dfdq+ J- Rxmsgdrhr Zmc ahnknfhbZk duZktZshnm ne mdv
cdqhuZshudr ne dlnchm- Ahnnpf- Ldc- Bgdl- 1..3+ 01+ 4850-
%15( Enq Z rhlhkZq chZynshyZshnm hm sgd rxmsgdrhr ne bqdldnlxbhm+ rdd9
UZqkdx+ K- L-: Lnncx+ B- I- Ehqrs Rxmsgdrhr ne sgd MZstqZkkx Nbbtqqhmf
ChZynbZqanmxk Bnlontmc Bqdldnlxbhm- Rwmsgdrhr 1..7+ 1..7+ 25/0-
%16( Lnnqd+ A- R-: @cZj+ R- Bqxoshb gZknfdmZshnm qdZbshnmr hm mZstqZk
oqnctbs ahnrxmsgdrhr- MUs- Opnc- Pdo- 1.10+ 27+ 065/-

NpfWmhb Kdssdpr otar-Wbr-npf.NpfKdss Cdssdp

gssor9..cnh,npe.0/,0/10.Sbr,npeidss,0b/250/
Lge� .Orr� 1/11� 13� 38/ � 384

354

 Recommended by ACS

!"#$%&'(' )* +)#,#-$./-0 12-,3/(4)(4' 5(- 6#-7(4&' -#4
8)0&9.0-/ +&$:)/;(#<,=-'&4 >/-9(#< )* >%&(/ 3# ?0-#$-
=()9)#5&/'()#
!"#$%&$' ()'*+', -"./'01' (%'&12, '$ "+3

!(@,!$&A >)$-0 !"#$%&'(' )* BCD,E)#)0(4(#&
4.)5%0* 62'0, 62'07' 8%, '$ "+3

>)$-0 !"#$%&'(' )* BCD,37A-$(&# 1 5(- 12-,F&9;
E"90(2-$()#
9"$'/%0" (3 9)/12 "0: ;)0"+: <3 ="$&)0

!"#$%&'(' )* GHI,J(-2&A-#&' -#4
=&#2)KLMKGHIM4(-2&A(#&' L" - J)7(#) ?/)9&'' 3#5)05(#<
$%& 3# !($. N&#&/-$()# )* -# 12-,+-2-/)5 O&-<&#$
>?"/.#"0"0:" ("%$%, @3 6"/+)& ('0A0:'7, '$ "+3

N&$ 8)/& !.<<&'$()#' P


