
Cdosg/noshlZk Ateedq Zmc Rokhssdq Hmrdqshnm Zmc
NoshlhyZshnm hm �PEO Bhqbthsr

�kdrrZmcqn SdlohZ BZkuhmn: FhnuZmmh Cd Lhbgdkh
HmsdfqZsdc Rxrsdlr KZanqZsnqx: DOEK: KZtrZmmd: RvhsydqkZmc

�arscAbs-Sgd �chWaWshb PtWmstl/Dktw OWqWldsqnm —�PDO(
hr Wm dmdqfx/dezbhdms rtodqbnmctbshmf knfhb eWlhkx0 �PDO sdbg/
mnknfx qdpthqdr ateedq Wmc rokhsshmf dkdldmsr —A;R( sn ad hmrdqsdc
sn rWshrex oWsg/aWkWmbhmf Wmc eWmnts/aqWmbghmf bnmrsqWhmsr0 A;R
hmrdqshnm onkhbhdr Wmc noshlhyWshnm rsqWsdfhdr gWud addm qdbdmskx
oqnonrdc sn lhmhlhyd sgd mtladq ne ateedqr Wmc rokhssdqr mddcdc
hm Wm �PDO bhqbths0 Fm sghr vnqi: vd rstcx sgd A;R hmrdqshnm
Wmc noshlhyWshnm ldsgncr0 Fm oWqshbtkWq: sgd oWodq oqnonrdr.
h( svn hmhshWk A;R hmrdqshnm onkhbhdr aWrdc nm �I�O Wmc �R�O
rbgdctkhmf sgWs ftWqWmsdd fknaWk cdosg noshlWkhsx, hh( W mdv
WooqnWbg enq A;R noshlhyWshnm aWrdc nm lhmhltl qdfhrsdq
qdshlhmf, hhh( W A;R noshlhyWshnm finv aWrdc nm —h(: —hh(: Wmc dwhrshmf
vnqi0 Td rgnv sgWs ntq WooqnWbg qdctbdr sgd mtladq ne A;R
to sn 0�] vghkd ftWqWmsddhmf noshlWk cdosg Wmc oqnuhchmf W
22× roddc/to bnloWqdc sn sgd rsWsd/ne/sgd/Wqs0

H0 HMSQNCTBSHNM

Hm qdbdms xdZqr: rtodqbnmctbshmf dkdbsqnmhbr –RBD( fZhmdc
hmbqdZrhmf hmsdqdrs oqnonrhmf ghfg/roddc Zmc onvdq/dezbhdms
rnktshnmr0 Rtodqbnmctbshmf bhqbthsr Zqd aZrdc nm Inrdogrnm
itmbshnmr –IIr( Zmc nodqZsd Zs Z edv cdfqddr Jdkuhm –sxohbZkkx
3J( vgdqd qdrhrshud deedbsr Zqd mdfkhfhakd0 Sgd rvhsbghmf roddc
ne Inrdogrnm itmbshnmr rtoonqsr sgd qdZkhyZshnm ne bhqbthsr
bknbjdc Zs rdudqZk sdmr ne FhfZgdqsy Zmc Z bnmrhcdqZakx knvdq
onvdq bnmrtloshnm bnloZqdc sn BLNR0 Sgd onsdmshZk ne RBD
hr vdkk rtoonqsdc ax ZbZcdlhb Zmc hmctrsqhZk oqnidbsr vghbg
Zccqdrr sgd dkdbsqnmhb cdrhfm ZtsnlZshnm –DC�( bgZkkdmfdr ne
chfhsZk RBD cdrhfm )fl[-)2[0
Sgd WchWaWshb ptWmstl,fitw oWqWldsqnm –�PEO( hr Z rtodq/

bnmctbshmf knfhb eZlhkx sgZs sZqfdsr knv/dmdqfx bnmrtloshnm0
Hm sghr sdbgmnknfx: ZchZaZshb rvhsbghmf nodqZshnmr cqZrshbZkkx
qdctbd sgd cxmZlhb Zmc rsZshb onvdq bnmrtloshnm bnloZqdc
sn nsgdq rtodqbnmctbshmf knfhb eZlhkhdr )3[0 �PEO bhqbthsr no/
dqZsd Zs eqdptdmbhdr to 0+ FhfZgdqsy vhsg Z onvdq chrrhoZshnm
ne svn nqcdqr ne lZfmhstcd knvdq bnloZqdc sn BLNR vgdm
Zbbntmshmf Zkrn enq sgd bqxn/bnnkhmf dmdqfx )2[0
Hm �PEO bhqbthsr: ctd sn Z cheedqdms dmbnchmf ne sgd hmenqlZ/

shnm bnloZqdc sn BLNR: dZbg knfhb fZsd mddcr Zm ZksdqmZshmf
dwbhsZshnm btqqdms sgZs odqhnchbZkkx qdkdZrdr sgd bnlotsZshnm0
Sgd dwbhsZshnm btqqdms hr cdkhudqdc Zr Z bknbj )4[0 Sgtr: cZsZ
Zs dZbg fZsd ltrs ad oqdrdms Zs rodbhzb shld eqZldr enq
bnqqdbs etmbshnmZkhsx0 Sghr lZx qdpthqd sgd hmrdqshnm ne bknbjdc
ateedqr rtbg sgZs Zkk cZsZ oZsgr Zs dZbg fZsd+r eZmhm gZud sgd
rZld kdmfsg0 Sghr cdrhfm bnmrsqZhms hr bZkkdc oWsg,aWkWmbhmf0
Knfhb fZsdr Zkrn gZud khlhsdc cqhuhmf bZoZahkhshdr0 AqZmbghmf
dkdldmsr bZkkdc rokhssdqr Zqd mdbdrrZqx enq ltkshokd eZmntsr0
Rokhssdqr mddc Z bknbj sn nodqZsd Zmc sxohbZkkx rtoonqs to

sn 3 eZmntsr0 Sghr rdbnmc cdrhfm bnmrsqZhms hr bZkkdc eWmnts,
aqWmbghmf0
Sgd oZsg/aZkZmbhmf Zmc eZmnts/aqZmbghmf qdpthqdldmsr

bnlokhbZsd sgd cdrhfm oqnbdrr Zmc rhfmhzbZmskx Zeedbs ZqdZ Zmc
cdkZx0 Hm rnld ZookhbZshnmr: ateedqr Zmc rokhssdqr –A“R( Zqqhudc
sn nbbtox gZke ne sgd snsZk ZqdZ dudm Zesdq noshlhyZshnm )5[-
)fl9[0 Gdmbd: cdudknohmf DC� snnkr Zakd sn lhmhlhyd sgd mtl/
adq ne ateedqr Zmc rokhssdqr hr ne oqhlZqx hlonqsZmbd0 Dwhrshmf
vnqj bnmrhcdqdc �PEO bnmrsqZhmsr ctqhmf knfhb noshlhyZshnm
sn qdctbd hlaZkZmbdr Zmc ghfg/eZmntsr ax lnchexhmf sgd
knfhb )7[: )8[: )flfl[0 Nsgdq oqduhntr vnqj cdudknodc sdbgmhptdr
sn hmrdqs Zmc lhmhlhyd sgd mtladq ne ateedqr Zmc rokhssdqr
mddcdc hm Zm �PEO bhqbths Zesdq knfhb rxmsgdrhr )6[: )fl9[: )fl1[0
Hm sghr oZodq: vd sZbjkd sgd A“R hmrdqshnm oqnakdl enq

ZqdZ Zmc cdkZx lhmhlhyZshnm fhudm Z knfhb mdsvnqj0 RhlhkZqkx
sn )fl9[: vd enqltkZsd sgd A“R hmrdqshnm oqnakdl Zr Z rbgdctkhmf
oqnakdl0 Ehqrs: vd oqdrdms svn khmdZq/shld Zkfnqhsglr sn hmrdqs
A“R dkdldmsr rtbg sgZs sgd qdrtkshmf �PEO bhqbths hr cdkZx/
noshlZk0 Lhmhlhyhmf sgd cdkZx hr admdzbhZk enq sgd ZqdZ rhmbd hs
qdctbdr sgd mtladq ne ateedqr mddcdc enq oZsg/aZkZmbhmf0 Mnmd
ne sgd oqduhntr rsZsd/ne/sgd/Zqs ZooqnZbgdr ftZqZmsdd fknaZk
cdkZx noshlZkhsx )6[: )fl9[: )fl1[0 Sgdm: vd oqdrdms Z mnudk A“R
noshlhyZshnm ldsgnc aZrdc nm lhmhltl/qdfhrsdq qdshlhmf )fl2[
sn qdctbd sgd mtladq ne ateedqr Zmc rokhssdqr hm Zm �PEO
bhqbths0 Hm oqduhntr vnqj: lhmhltl/qdfhrsdq qdshlhmf gZr addm
Zookhdc sn sgd qWohc rhmfkd,fitw ptWmstl –QREP( rtodqbnm/
ctbshmf eZlhkx sn qdctbd sgd mtladq ne ateedqr )fl3[0 Gnvdudq:
hm QREP: rokhssdqr Zqd mns bknbjdc Zmc Zqd mns hmunkudc hm
oZsg/aZkZmbhmf0 Bnmrdptdmskx: sgd oqnakdl hr ltbg gZqcdq hm
�PEO knfhb Zmc qdshlhmf hr trdc sn cqhud Z gdtqhrshb Zkfnqhsgl0
EhmZkkx: vd oqnonrd Zm �PEO A“R hmrdqshnm Zmc noshlhyZshnm
finv aZrdc nm cdosg/noshlZk A“R hmrdqshnm: qdshlhmf: Zmc sgd
bgtmj lnudldms Zkfnqhsgl oqdrdmsdc hm )fl9[0
Hm sgd dwodqhldmsr: vd duZktZsd ntq noshlhyZshnm ZooqnZbg

aZrdc nm qdshlhmf rgnvhmf sgZs hs qdctbdr sgd mtladq ne
ateedqr Zmc rokhssdqr ne oqduhntrkx noshlhydc bhqbthsr eqnl )fl9[
to sn 06’0 Sgdm: vd rgnv sgZs ntq ZooqnZbg qdctbdr sgd
mtladq ne ateedqr Zmc rokhssdqr to sn 1+’ bnloZqdc sn sgd
rsZsd/ne/sgd/Zqs Zkfnqhsgl )fl1[ vghkd oqnuhchmf Z 44× roddc/
to0 EhmZkkx: vd rgnv sgZs ntq ZooqnZbg rbZkdr to sn ahf
admbglZqjr0

HH0 A�BJFQNTMC
�0 �chWaWshb PtWmstl,Ektw OWqWldsqnm

Sgd WchWaWshb ptWmstl,fitw oWqWldsqnm –�PEO( hr Zm
dmdqfx/dezbhdms rtodqbnmctbshmf sdbgmnknfx0 Sgd lZhm dkd/
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ldmsr ne �PEO bhqbthsr Zqd sgd ateedq bdkk Zmc sgd aqZmbg bdkk0
Sgd ateedq bdkk hr qdZkhydc trhmf Inrdogrnm itmbshnmr –IIr( Zmc
rtodqbnmctbshud hmctbsnqr sn enql Z svn/itmbshnm RPTHC )3[0
Sgd aZrhb etmbshnmZk aknbj hr sgd lWinqhsx,ne,2 fZsd –L�I2(
sgZs bZm ad qdZkhydc trhmf sgqdd ateedqr Zmc Z 2/sn/fl aqZmbg
bdkk Zs sgdhq ntsotsr0 Ax lnchexhmf Z ateedq bdkk ne sgd L�I2 sn
oqnctbd Z bnmrsZms ydqn nq nmd ntsots: sgd L�I2 hlokdldmsr
sgd �MC1 nq sgd NQ1 bdkk0 Hmudqsdqr bZm ad hlokdldmsdc hm
Z ateedq vhsgnts ZcchshnmZk bnrs ax trhmf Z mdfZshud ltstZk
hmctbsZmbd hmrsdZc ne Z onrhshud nmd )fl4[0 Rhmbd sgd �PEO
knfhb hr hmgdqdmskx lZinqhsx/aZrdc: sgd etmbshnmZkhsx ne Zm
�PEO bhqbths bZm ad qdoqdrdmsdc ax Z lWinqhsx,hmudqsdq fqWog
–LHF( )fl5[0
�PEO fZsdr mddc Zm �B dwbhsZshnm btqqdms sn nodqZsd0

Sghr rhfmZk Zkrn rdqudr Zr Z bknbj trdc sn rxmbgqnmhyd sgd
bnlotsZshnm Zs sgd ntsots ne sgd fZsdr0 Bnmrdptdmskx: cZsZ Zs
sgd hmotsr ne Z fZsd ltrs ad ZuZhkZakd hm sgd rZld bknbj bxbkd
sn odqenql sgd bnqqdbs nodqZshnm0 Gdmbd: eZrs rhfmZkr mddc sn ad
cdkZxdc ax hmrdqshmf bknbjdc ateedqr Zr cdkZx dkdldmsr0 Sghr
oqnakdl hr bZkkdc oWsg,aWkWmbhmf0 �PEO bhqbthsr Zkrn gZud
khlhsdc cqhuhmf bZoZahkhshdr0 AqZmbghmf dkdldmsr bnlonrdc ne
Z ateedq bdkk Zmc Z aqZmbg bdkk Zqd mdbdrrZqx vgdmdudq Z fZsd
mddcr sn cqhud lnqd sgZm nmd ntsots0 Sgdrd dkdldmsr Zqd bZkkdc
rokhssdqr0 Sghr bnmrsqZhms hr bZkkdc eWmnts,aqWmbghmf0 SxohbZkkx:
rokhssdqr gZud Z lZwhltl cqhuhmf bZoZbhsx ne 2 nq 3 Zmc Zqd
bknbjdc bdkkr0 Gdmbd: rokhssdqr Zeedbs oZsg/aZkZmbhmf0
Cheedqdms sdbgmnknfx Zrrtloshnmr gZud addm oqnonrdc

sn ZooqnZbg sgd oZsg/aZkZmbhmf Zmc eZmnts/aqZmbghmf oqna/
kdlr )fl9[0 Hm oZqshbtkZq: sgdrd Zrrtloshnmr bnmrhcdq sgd bZrdr
hm vghbg oqhlWqx hmotsr –OHr( Zmc oqhlWqx ntsotsr –ONr(
mddc sn ad aqZmbgdc Zmc aZkZmbdc nq mns0 Hm sghr oZodq: vd
Zrrtld sgZs OHr Zmc ONr mddc sn ad aZkZmbdc Zmc aqZmbgdc0
Mdudqsgdkdrr: ntq vnqj hr dZrhkx ZcZosZakd sn rtoonqs Zkk sgd
nsgdq Zrrtloshnmr0
Sgd ZqdZ Zmc cdkZx hm Zm �PEO sdbgmnknfx Zqd bnllnmkx

duZktZsdc hm sdqlr ne Inrdogrnm itmbshnmr –IIr(0 Sgd ZqdZ bnrs
ne Z ateedq nq rokhssdq bdkk hr 1 IIr: vghkd sgd ZqdZ bnrs ne Z
L�I2: �MC: Zmc NQ fZsdr hr 5 IIr0 DZbg bdkk gZr Z II cdosg
ne nmd0 Gdmbd: vd cdrbqhad sgd cdkZx ne Zm �PEO bhqbths hm
sdqlr ne II cdosg0

A0 MnsWshnm

� AnnkdZm mdsvnqj M hr lncdkdc Zr Z chqdbs Zbxbkhb fqZog
cdzmdc ax sgd oZhq �T./( vgdqd T qdoqdrdmsr sgd rds ne mncdr
Zmc / qdoqdrdmsr sgd rds ne chqdbsdc dcfdr0 Hm sghr oZodq: vd
trd AnnkdZm mdsvnqj Zmc bhqbths hmsdqbgZmfdZakx0
Enq Zmx mncd u: sgd eWmhmr ne u: cdmnsdc Zr EG�u(: hr Z rds

ne mncdr cqhuhmf mncd u: h0d0: mncdr sgZs gZud Zm ntsfnhmf dcfd
snvZqcr u0 RhlhkZqkx: sgd eWmntsr ne u: cdmnsdc Zr EN�u(: hr Z
rds ne mncdr vghbg Zqd cqhudm ax mncd u: h0d0: mncdr sgZs gZud
Zm hmbnlhmf dcfd eqnl u0 Sgd rds ne oqhlZqx hmotsr –OHr( G
hr Z rtards ne mncdr vhsgnts eZmhm hm sgd mdsvnqj0 Sgd rds ne
oqhlZqx ntsotsr –ONr( N hr Z rtards ne mncdr vhsgnts eZmnts
hm sgd mdsvnqj0 Sgd rds ne knfhb fZsdr F hr Z rtards ne mncdr
eqnl Z oqdcdzmdc fZsd khaqZqx0 DZbg mncd hm T hr dhsgdq hm
G : N: nq F0 Hm sghr oZodq: dZbg fZsd hm Zm �PEO/bnloZshakd

mdsvnqj hr dhsgdq Zm �MC1: NQ1: nq L�I2 vhsg noshnmZk hmots
mdfZshnmr0
� lZoodc mdsvnqjL qdoqdrdmshmf Zm �PEO bhqbths dwsdmcr

Z AnnkdZm mdsvnqj vhsg Z fZsd dkdldms rokhssdq Zmc Z fZsd
dkdldms ateedq0 � rokhssdq hr Z fZsd vhsg Z eZmhm rhyd ne 0 Zmc
eZmnts rhyd ne ra vgdqd ra hr sgd rokhsshmf bZoZbhsx0 � ateedq
hr Z rodbhZk bZrd ne rokhssdq vhsg Z eZmnts rhyd ne 00 � rokhssdq
sqdd ne Z mncd u: cdmnsdc ax OS �u(: hr Z rds ne rokhssdqr Zmc
ateedqr qdZbgZakd eqnl sgd eZmnts ne u rtbg sgZs dudqx oZsg
eqnl u sn Z A“R dkdldms r ∈ OS �u( sqZudqrdr nmkx ateedqr Zmc
rokhssdqr0 � rokhssdq sqdd hr rZhc sn ad hqqdctmcWms he dZbg A“R
dkdldms gZr Zs kdZrs nmd eZmnts Zmc sgdqd hr mns Z oZhq –r0:
r1( rtbg sgZs sgdhq hmbnlhmf dcfdr Zqd bnmmdbsdc sn sgd rZld
mncd Zmc sgdx ansg gZud eZmnts rhyd rlZkkdq sgZm ra )fl9[0
� rbgdctkd ne Z mdsvnqj hr Z etmbshnm V 9 T → �) sgZs

Zrrhfmr dZbg mncd hm sgd mdsvnqj sn Z mnm/mdfZshud hmsdfdq
kdudk0 Sgd cdosg ne Z mdsvnqj V�M( hr cdzmdc Zr V�M( :
l=on�I V�n(0 � rbgdctkd ne sgd mdsvnqj hr uWkhc he Zmc nmkx
he Z lZoohmf etmbshnm e 9 �M. V( → L dwhrsr rtbg sgZs ateedqr
Zmc rokhssdqr bZm ad hmrdqsdc qdrodbshmf sgd oZsg/aZkZmbhmf Zmc
eZmnts/aqZmbghmf bnmrsqZhmsr0

B0 Lhmhltl Qdfhrsdq Qdshlhmf

Lhmhltl qdfhrsdq qdshlhmf hr sgd oqnakdl ne qdknbZshmf sgd
qdfhrsdqr hm Z bhqbths hm nqcdq sn lhmhlhyd sgdhq mtladq vghkd
oqdrdquhmf sgd etmbshnmZkhsx )fl2[0 Sgd qdonrhshnmhmf hr bZostqdc
ax sgd hmsdfdq/uZktdc qdshlhmf kWf etmbshnm o�u( 9 T → N
sgZs cdrbqhadr sgd mtladq ne qdfhrsdqr lnudc aZbjvZqc nudq
mncd u: eqnl hsr eZmnts sn sgd eZmhm0 Fhudm Z bhqbths vgdqd
v�d( hr sgd hmhshZk mtladq ne qdfhrsdqr nm Zm dcfd d: sgd
lhmhltl qdfhrsdq qdshlhmf oqnakdl bZm ad enqltkZsdc Zr Z
khmdZq oqnakdl Zr enkknvr.

lgm
�

∈b3�t�u( � ,

o�u(� o�t( rµsµ –fl(

o�t(� o�u( ≤ v�d( ∀d : �t. u( –1(

Sghr khmdZq oqnakdl hr ctZk sn sgd lhmhltl/bnrs finv
oqnakdl )fl2[ enq vghbg lZmx Zkfnqhsglr dwhrs0 Enq hmrsZmbd:
trhmf sgd Fnkcadqf Zmc SZqiZm Zkfnqhsgl )fl6[ sgd oqnakdl hr
rnkuZakd hm N�}T }}/} ina�}T }( ina�}T }1,}/}( shld0

HHH0 CDOSG/NOSHL�K ATEEDQ �MC ROKHSSDQ HMRDQSHNM

Hm sghr rdbshnm: vd oqdrdms Z cdosg/noshlZk A“R hmrdqshnm
onkhbx enqltkZshmf sgd �PEO lZoohmf oqnakdl Zr Z rbgdctk/
hmf oqnakdl rhlhkZqkx sn )fl9[0 Sgdm: vd oqnonrd svn cdosg/
noshlZk hmhshZk rbgdctkhmf Zrrhfmldms trhmf sgd Wr,kWsd,Wr,
onrrhakd –�K�O( Zmc Wr,rnnm,Wr,onrrhakd –�R�O( rbgdctkhmf0
Sgdrd svn rbgdctkdr bZm ad trdc Zr Z rsZqshmf onhms sn bZqqx
sgd A“R rhyd noshlhyZshnm0
Sgd cdosg/noshlZk A“R hmrdqshnm oqnakdl enq Z AnnkdZm

mdsvnqj M bnmrhrsr ne zmchmf rokhssdq sqdd bnmzftqZshnmr rtbg
sgZs sgd qdrtkshmf bhqbths cdosg hr lhmhlZk0 Ehmchmf Zm noshlZk/
cdosg �PEO bhqbths hr mns nmkx admdzbhZk enq sgd cdkZx ats
Zkrn enq sgd ZqdZ0 Sgd ZqdZ ne Zm �PEO bhqbths hr qdkZsdc sn
hsr cdosg adbZtrd ne oZsg/aZkZmbhmf0 Hmsthshudkx: knmfdq bqhshbZk
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�kfnqhsgl fl. �K�O mncd rbgdctkhmf
fl Fmots . mncd m: oZqshZk rbgdctkhmf b
1 Ltsots. kdudk ne mncd m hm sgd rbgdctkd
2 J ← { �tµ b�t(( } t ∈ EN�m( {,
3 jiSns ← l]o

�t�i( ′ A
j,

4 dbedr ← +,
5 enqdWbg �tµ j( ∈ I hm cdrbdmchmf nqcdq ne j cn
6 rojgssdpr ← ⌈ dbedn

n
bb�ls�b
a

⌉,
7 dbedr ← rojgssdpr) 0,
8 jiSns ← j,
fl9 dmc
flfl jiSns ← jiSns � 0,
fl1 vghkd dbedr ̸2 0 cn
fl2 dbedr ← ⌈ dbedn

na
⌉,

fl3 jiSns ← jiSns � 0,
fl4 dmc
fl5 qdstqm jiSns,

oZsgr –bnmrhcdqhmf A“R dkdldmsr( vntkc onsdmshZkkx qdpthqd sn
hmrdqs lnqd ateedqr ctd sn knmfdq oZsgr sn aZkZmbd0

BkWhl fl0 Fhudm W AnnkdWm mdsvnqj: sgd noshlWk cdosg ne Wm
�PEO bhqbths Wmc W uWkhc rbgdctkhmf Wrrhfmldms sgWs rWshrzdr
sgd qdpthqdldmsr ne oWsg,aWkWmbhmf Wmc eWmnts,aqWmbghmf bWm
ad entmc trhmf Wm Wr,kWsd,Wr,onrrhakd -�J�O( rbgdctkhmf0

Sn udqhex sghr bkZhl: vd zqrs cdzmd ntq A“R hmrdqshnm onkhbx
enq Z rhmfkd mncd l fhudm Z oZqshZk rbgdctkd V0 Kdd ds Zk0 )fl9[
oqdrdmsdc Zm hqqdctmcZms Zkfnqhsgl enq A“R hmrdqshnm nm Z
rhmfkd mncd fhudm sgd qdkZshud cdosgr ne sgd eZmnts0 Sgdhq
ZooqnZbg Zookhdc sn Z oqd/rbgdctkdc mdsvnqj zmcr Zm �PEO
bhqbths hm khmdZq shld0 Hm sghr oZodq: vd lnchex sgZs Zkfnqhsgl
sn zmc sgd lhmhltl/gdhfgs hqqdctmcZms rokhssdq sqdd ne Z mncd
fhudm Z kdudk Zrrhfmldms ne hsr eZmnts0 Sgd Zkfnqhsgl hr rgnvm
hm �kfnqhsgl fl0
�kfnqhsgl fl zsr Z lhmhltl gdhfgs rokhssdq sqdd enq Z mncd

l fhudm sgd kdudk Zrrhfmldms ne hsr eZmnts hm Z oZqshZk rbgdctkd
V Zmc qdstqmr Z kdudk Zrrhfmldms enq mncd l0 Ehqrs: sgd oZhqr
bnlonrdc ne mncdr Zmc rbgdctkdc kdudkr hm sgd eZmnts ne l Zqd
rZudc hm I –khmd 2(0 Sgdm: sgd ghfgdrs kdudk hm I hr rZudc hm iiOos

–khmd 3(0 Hm sgd lZhm knno –khmdr 5 sn 0+(: enq dZbg mncd/kdudk
oZhq hm I hm cdrbdmchmf nqcdq: dcfdr hr tocZsdc0 UZqhZakd dVfdr
sqZbjr sgd mtladq ne mncdr hmbktchmf A“R dkdldmsr mddcdc sn

i : 3

i : 4

i : 5

i : 6

i : 7

dVfdr : ⌈ 1
1⌉ : 0

dVfdr : ⌈ 2
1⌉ : 1

dVfdr : ⌈ 2
1⌉ ) 0 : 2

dVfdr : ⌈ )
0⌉ ) 2 : 2

l

Ehf0 fl. DwZlokd sn hkktrsqZsd �kfnqhsgl fl

ad bnmmdbsdc Zs kdudk i –khmd 7(0 Dudqx shld iiOos hr cdbqdZrdc:
sgd mtladq ne ateedqr Zmc rokhssdqr mddcdc sn bnmmdbs sn ghfgdq
kdudkr mncdr hr bnlotsdc –khmd 6(0 Nmbd dudqx eZmnts ne l gZr
addm oqnbdrrdc: sgd Zkfnqhsgl zmcr sgd ghfgdrs kdudk vgdqd l
bZm ad rbgdctkdc –khmdr 01 sn 04(0 Sghr kdudk bnqqdronmcr sn sgd
zqrs onrhshnm vgdqd dcfdr hr dptZk sn nmd0 Ehftqd fl hkktrsqZsdr
Zm dwZlokd enq Z mncd l vhsg entq eZmnts mncdr sn adssdq
tmcdqrsZmc �kfnqhsgl fl0 Ehftqd fl Zkrn rgnvr sgd fdmdqZsdc
lhmhltl/gdhfgs rokhssdq sqdd0 Knfhb fZsdr Zqd qdoqdrdmsdc ax
bhqbkdr vghkd A“R dkdldmsr ax rptZqdr0 Sgd rokhsshmf bZoZbhsx
hr ra : 10 Sgd uZqhZakd dcfdr jddor sqZbj ne sgd mtladq ne
mncdr Zmc A“R dkdldmsr enq dZbg kdudk0 FZsd l hr hmrdqsdc Zr
rnnm Zr dVfdr : 00 Hs enkknvr sgZs.

IdllW 10 �kfnqhsgl fl zmcr Wm hqqdctmcWms lhmhltl,gdhfgs
rokhssdq sqdd enq W mncd fhudm W oWqshWk rbgdctkd0

Oqnne0 �kfnqhsgl fl hmrdqsr sgd lhmhltl mtladq ne A“R
dkdldmsr odq kdudk0 Gdmbd: hs Zkrn fdmdqZsdr Z lhmhltl/gdhfgs
rokhssdq sqdd0 �

Rhmbd Zkfnqhsgl fl zmcr Z kdudk Zrrhfmldms sgZs rZshrzdr sgd
oZsg/aZkZmbhmf Zmc eZmnts/aqZmbghmf bnmrsqZhmsr enq Z mncd
aZrdc nm hsr eZmnts: hs bZm ad trdc Zr Z rbgdctkhmf etmbshnm hm
Zm �K�O rbgdctkd0 �m �K�O rbgdctkhmf Zkfnqhsgl rbgdctkdr
Zkk sgd ONr ne Z mdsvnqj sn Z antmc � Zmc Zookhdr Z rbgdctkhmf
etmbshnm enq dZbg mncd hm qdudqrd snonknfhbZk nqcdq0

Oqnonrhshnm 20 Jds � ad W rtezbhdmskx kWqfd antmc sn nasWhm
W kdfWk �J�O rbgdctkd0 Jds ilem : lgme�E V�g( ad sgd knvdrs
kdudk ne W rbgdctkdc mncd hm sgd mdsvnqj0 Sgdm: sgd cdosg ne
sgd �PEO bhqbths hr �� ilem0

Oqnne0 Ax cdzmhshnm: sgd �K�O rbgdctkhmf antmc � hr qdkZwdc
rtbg sgZs � ≥ V�M(0 Rhmbd sgdqd Zqd mns rbgdctkdc mncdr eqnl
kdudk ydqn sn ilem� 0: vd bntkc qdctbd � ax ilem sn qdlnudc
tmZrrhfmdc kdudkr0 �

Eqnl Oqnonrhshnm 2: hs enkknvr sgZs sgd rbgdctkhmf naidbshud
enq lhmhlhyhmf sgd cdosg hr sn lZwhlhyd sgd kdudk ne OHr hm sgd
�K�O rbgdctkd rhmbd V�M( : �� ilem vgdqd � hr bnmrsZms0

IdllW 30 Sgd fknaWk noshlWk,cdosg ateedq Wmc rokhssdq hm,
rdqshnm oqnakdl hr rnkuWakd trhmf cxmWlhb oqnfqWllhmf ax
hmrdqshmf lhmhltl,gdhfgs rokhssdq sqddr hm qdudqrd snonknfhbWk
nqcdq0

Oqnne0 �m �K�O rbgdctkhmf Zkfnqhsgl Zrrhfmr Zkk sgd ONr sn
sgd antmc � sgZs hr sgd lZwhltl onrrhakd kdudk0 Fhudm Z mncd
l Zmc hsr ZkqdZcx rbgdctkdc eZmnts: Z lhmhltl/gdhfgs rokhssdq
sqdd bZm ad hmrdqsdc trhmf �kfnqhsgl fl0 Sgtr: l hr rbgdctkdc
sn hsr lZwhltl kdudk0 Ax hmctbshnm: sgd Zkfnqhsgl lZwhlhydr
sgd kdudk ne dZbg mncd Zmc sgtr sgd qdrtkshmf �PEO bhqbths hr
cdosg/noshlZk0 �

Trhmf KdllZ 1: Oqnonrhshnm 2: Zmc KdllZ 3: vd udqhzdc
BkZhl fl0
�kfnqhsgl 1 rgnvr Zm Zkfnqhsgl sn bnmrsqtbs sgd cdosg/

noshlZk �K�O rbgdctkd0 Vd Zrrtld sgZs dZbg OH Zmc ON
mddcr aZkZmbhmf Zmc aqZmbghmf0 Sgd Zkfnqhsgl zqrs bnlotsdr Z
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�kfnqhsgl 1. Cdosg/noshlZk �K�O rbgdctkhmf
fl Fmots . mdsvnqj M 2 �G ∪F ∪Nµ>(
1 Ltsots. rbgdctkd b
2 � ← cdosg–M ( × �0 ) ⌈ina�ENlSv(< ina�ra(⌉(,
3 b ← ∅,
4 enqdWbg n ∈ N cn
5 b�n( ← �,
6 dmc
7 jlgm ← ∞,
8 enqdWbg m ∈ G ∪F hm qdudqrd snonknfhbWk nqcdq cn
fl9 b�m( ← rbgdctkd mncd–m: b(,
flfl jlgm ← lhm–jlgm: b�m((,
fl1 dmc
fl2 enqdWbg g ∈ G cn
fl3 b�g( ← +,
fl4 dmc
fl5 enqdWbg m ∈ F ∪N cn
fl6 b�m( ← b�m(� jlgm,
fl7 dmc
fl8 qdstqm b,

ghfgdq antmc � enq sgd �K�O rbgdctkhmf –khmd 2(0 Sghr antmc
hr bnlotsdc Zrrtlhmf sgZs dudqx mncd hm sgd bqhshbZk oZsg
mddcr Z rokhssdq sqdd vgnrd gdhfgs hr sgd nmd ne Z aZkZmbdc
sqdd ne sgd ghfgdrs eZmnts hm sgd mdsvnqj0 �ksdqmZshudkx: Zmx
mtladq rtezbhdmskx ghfg bZm ad trdc enq sghr Zrrhfmldms0
Sgdm: dudqx ON hr rbgdctkdc sn sgd antmc –khmdr 4 sn 6(0 Sgd
Zkfnqhsgl bnmshmtdr ax rbgdctkhmf hm qdudqrd snonknfhbZk nqcdq
dZbg mncd hm sgd mdsvnqj trhmf �kfnqhsgl fl –khmd 0+(0 Sgd
qdudqrd snonknfhbZk nqcdqhmf ftZqZmsddr sgZs dZbg eZmnts gZr
addm ZkqdZcx uhrhsdc0 Gdmbd: Zm hqqdctmcZms lhmhltl/gdhfgs
rokhssdq sqdd hr hmrdqsdc0 LdZmvghkd: sgd lhmhltl Zrrhfmdc
kdudk hr rZudc –khmd 00(0 EhmZkkx: sgd OHr Zqd rbgdctkdc sn kdudk
ydqn –khmdr 02 sn 04( Zmc sgd qdrs ne sgd mncdr Zqd knvdqdc ax
sgd lhmhltl Zrrhfmdc kdudk ilem –khmdr 05 sn 07(0
Sgd cdosg/noshlZk �K�O rbgdctkhmf Zkfnqhsgl qtmr hm

khmdZq shld sn sgd mtladq ne mncdr hm sgd mdsvnqj vhsg
Z bnlokdwhsx ne N�}T }ENlOv ina�ENlOv(( vgdqd ENlOv

hr sgd lZwhltl eZmnts rhyd hm sgd mdsvnqj0 Sgd �K�O
rbgdctkhmf hm �kfnqhsgl 1 bZm ad trdc Zr Zm hmhshZk rbgdctkhmf
Zrrhfmldms sn fdmdqZsd Zm �PEO bhqbths0 Sgd qdrtkshmf �PEO
bhqbths hr cdosg/noshlZk0
Vghkd vd lZhmkx enbtrdc nm cdkZx: Zmnsgdq noshlhyZshnm

naidbshud hr ZqdZ0 Lhmhlhyhmf ZqdZ bnmrhrsr ne lZwhlhyhmf
sgd rgZqhmf ne A“R dkdldmsr0 Sgd hmhshZk A“R bnmzftqZshnm
bntkc Zeedbs sgd ZqdZ qdrtksr dudm Zesdq noshlhyZshnm0 Lnqdnudq:
cheedqdms sdbgmnknfx Zrrtloshnmr )fl9[ Zlokhex sghr cheedqdmbd:
d0f0: Zm �R�O bnmzftqZshnm hr fdmdqZkkx admdzbhZk he ONr cn
mns mddc aZkZmbhmf0 Gdmbd: vd oqdrdms Zmnsgdq cdosg/noshlZk
ZksdqmZshud sgZs lZx gZud Z adssdq rhyd enq rnld bhqbthsr nq
Zrrtloshnmr0 Sghr ldsgnc hr aZrdc nm sgd �R�O rbgdctkhmf
Zkfnqhsgl0 Ansg �R�O Zmc �K�O bZm ad trdc Zr Z rsZqshmf
onhms sn bZqqx sgd ateedq Zmc rokhssdq noshlhyZshnmr cdrbqhadc
hm Rdbshnm HU Zmc U0
�m �R�O rbgdctkhmf Zkfnqhsgl rbgdctkdr dZbg mncd hm

snonknfhbZk nqcdq0 Vd trd sgd oqduhntrkx cdzmdc �K�O rbgdc/
tkd hm ntq �R�O ldsgnc sn bnlotsd Z lnahkhsx mtladq enq

�kfnqhsgl 2. �R�O mncd rbgdctkhmf
fl Fmots . mncd m: lnahkhsx λ: rbgdctkhmf b
1 b�m( ← b�m(� λ�m(,
2 J ← { �tµ b�t(( } t ∈ EN�m( {,
3 O ← dlosx lZo,
4 enqdWbg t ∈ EN�m( cn
5 O =t[ ← +,
6 dmc
7 jiSns ← l]o

�t�i( ′ A
j,

8 dbedr ← +,
fl9 enqdWbg �tµ j( ∈ I hm cdrbdmchmf nqcdq ne j cn
flfl lnTgjgsv ← +,
fl1 enq i ← 0 sn jiSns � j cn
fl2 he dbedr 2 0 sgdm
fl3 lnTgjgsv ← lnTgjgsv ) 0,
fl4 dmc
fl5 dbedr ← ⌈ dbedn

na
⌉,

fl6 dmc
fl7 enqdWbg �t�µ j�( ∈ I rtbg sgWs j� / j cn
fl8 O =t�[ ← O =t�[ )lnTgjgsv,
19 dmc
1fl jiSns ← j,
11 dbedr ← dbedr) 0,
12 dmc
13 lnTgjgsv ← +,
14 enq i ← b�m( sn jiSns � 1 cn
15 he dbedr 2 0 sgdm
16 lnTgjgsv ← lnTgjgsv ) 0,
17 dmc
18 dbedr ← ⌈ dbedn

na
⌉,

29 dmc
2fl enqdWbg t ∈ EN�m( cn
21 λ=t[ ← lgm�λ=t[µ O =t[ )lnTgjgsv(,
22 dmc
23 qdstqm,

dZbg mncd vghbg hr bZostqdc ax µ 9 T → �)0 Sgd lnahkhsx
hr trdc ax �R�O sn knvdq sgd mncdr snvZqcr sgd OHr0 Sgd
Zkfnqhsgl vnqjr Zr enkknvr0 Ehqrs: hs hmhshZkhydr sgd lnahkhsx µ
sn hmzmhsd enq dZbg mncd0 Sgdm: hs Zrrhfmr OHr sn kdudk ydqn0
EhmZkkx: hs rbgdctkdr dZbg fZsd trhmf �kfnqhsgl 20
�kfnqhsgl 2 bnlotsdr Z knvdq antmc nm sgd lnahkhsx ne

dZbg mncd hm sgd eZmnts ne Z mncd l0 Ehqrs: mncd l hr rbgdctkdc
sn Z mdv onrhshnm ax cdbqdZrhmf sgd �K�O kdudk ax sgd
lnahkhsx –khmd 1(0 Sgdm: sgd eZmnts kdudkr Zqd rZudc hm I –khmd
2(0 Mdws: Z lZo S rsnqdr sgd sdlonqZqx lnahkhsx ne dZbg eZmnts
ne l0 Lnahkhshdr Zqd hmhshZkhydc sn ydqn –khmdr 3 sn 6(0 Sgd lZhm
knno –khmdr 0+ sn 12( hr rhlhkZq sn sgd nmd hm �kfnqhsgl fl0 Khmd
6 hm �kfnqhsgl fl hr tmqnkkdc sn bnlotsd sgd knbZk lnahkhsx
–khmdr 01 sn 06(0 Sgd knbZk lnahkhsx hr sgd mtladq ne ateedqr
mddcdc sn aZkZmbd sgd rokhssdq sqdd eqnl kdudk iiOos sn i0 Sgd
knbZk lnahkhsx hr Zccdc sn Zkk sgd oqduhntrkx uhrhsdc mncdr hm
sgd knno –khmdr 07 sn 1+(0 Sgd rZld qdZrnmhmf Zookhdr eqnl
khmd 14 sn 2+0 EhmZkkx: µ hr tocZsdc trhmf sgd lnahkhsx ne dZbg
mncd hm sgd btqqdms rokhssdq sqdd ne l0 Mncdr Zqd rbgdctkdc
Zbbnqchmf sn sgd vnqrs lnahkhsx sn ftZqZmsdd Z uZkhc rbgdctkd0
Sgd lnahkhsx bnlotsZshnm hr bnmrdquZshud ats vnqjr vdkk hm
oqZbshbd0
Hm sghr rdbshnm: vd oqdrdmsdc sgd �K�O Zmc �R�O Zkfn/
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qhsglr Zrrtlhmf sgZs OHr Zmc ONr mddc sn ad aZkZmbdc Zmc
aqZmbgdc0 Mdudqsgdkdrr: sgdrd Zkfnqhsglr bZm ad dZrhkx lnc/
hzdc sn rtoonqs nsgdq Zrrtloshnmr vhsgnts ghfgdq bnlokdwhsx
bnrsr0

HU0 QDSHLHMF/A�RDC ATEEDQ �MC ROKHSSDQ
NOSHLHY�SHNM

Hm sghr rdbshnm: vd oqdrdms Zm Zkfnqhsgl aZrdc nm lhmhltl
qdfhrsdq qdshlhmf sn fknaZkkx lhmhlhyd sgd mtladqr ne ateedqr
Zmc rokhssdqr hm Zm �PEO mdsvnqj0 Oqduhntr vnqj Zookhdc Z
qdshlhmf/khjd noshlhyZshnm sn �PEO knfhb )5[: )6[0 Gnvdudq:
sgdhq ZooqnZbg cndr mns odqenql qdshlhmf ats lnudr ateedqr kn/
bZkkx eqnl sgd ntsots ne rokhssdqr sn sgd hmots0 Sghr noshlhyZshnm
hr hmbktcdc hm ntq cdosg/noshlZk rbgdctkhmf Zkfnqhsglr rhmbd
ntq rbgdctkhmf ZooqnZbg bqdZsdr hqqdctmcZms rokhssdq sqddr0
Ateedqr Zmc rokhssdqr Zqd trdc hm �PEO bhqbthsr sn ldds

sgd bhqbths bnmrsqZhmsr ne oZsg/aZkZmbhmf Zmc eZmnts/aqZmbghmf0
Lhmhlhyhmf sgd mtladq ne A“R dkdldmsr bnmrhrsr ne lZw/
hlhyhmf sgd rgZqhmf ne A“R dkdldmsr0 Vhsgnts Zbbntmshmf
enq eZmnts/aqZmbghmf: d0f0: Zrrtlhmf sgZs ateedqr gZud Zm
hmzmhsd cqhuhmf bZoZahkhsx: sgd lhmhltl mtladq ne ateedqr
hr ZbghduZakd hm onkxmnlhZk shld trhmf Z lhmhltl qdfhr/
sdq qdshlhmf Zkfnqhsgl bnmrhcdqhmf dZbg ateedq Zr Z qdfhrsdq0
Qdshlhmf oqdrdqudr sgd oZsg/aZkZmbhmf bnmrsqZhms rhmbd dZbg
oZsg sqZudqrdr sgd rZld mtladq ne qdfhrsdqr adenqd Zmc Zesdq
qdshlhmf0 Dwhrshmf vnqj Zookhdc sghr hcdZ sn QWohc Rhmfkd,
Ektw PtWmstl –QREP( rtodqbnmctbshmf knfhb )fl3[0 Vgdm
bnmrhcdqhmf eZmnts khlhsZshnmr: rokhssdqr bZmmns ad qdknbZsdc
eqddkx rhmbd sgdhq lnudldms hr bnmchshnmZk nm oqdrdquhmf sgd
eZmnts bnmrsqZhmsr0 Gdmbd: qdshlhmf bZm ad nmkx trdc Zr Z
gdtqhrshb enq A“R noshlhyZshnm0 Ehftqd 1 rgnvr Z rokhssdq sqdd
vgdqd Z fZsd hr qdoqdrdmsdc ax Z bhqbkd Zmc Z A“R dkdldms hr
qdoqdrdmsdc ax Z qdbsZmfkd0 Kds tr rtoonrd sgZs sgd lZwhltl
rokhsshmf bZoZbhsx hr ra : 20 Hm sghr dwZlokd: rokhssdq r) bZmmns
ad rdkdbsdc enq qdshlhmf rhmbd hsr lnudldms vntkc hmbqdZrd
sgd eZmnts ne f) sn 1 mns rZshrexhmf sgd eZmnts bnmrsqZhms ne
Z fZsd0 Rokhssdqr r0 Zmc r1 Zqd nmkx ltstZkkx rdkdbsZakd enq
qdshlhmf rhmbd sgd lnudldms ne ansg ne sgdl vntkc hmbqdZrd
sgd eZmnts ne r) sn 3 mns rZshrexhmf sgd eZmnts bnmrsqZhms ra0
Mnsd sgZs sgd kZssdq bZrd lZx gZoodm nmkx hm qdctmcZms rokhssdq
sqddr: Zr hm Ehftqd 10 Lnqdnudq: qdshlhmf noshlhyZshnm ne sgd
rokhssdqr r0 Zmc r1 lZx cdodmc nm cheedqdms eZmnts fqntohmf
rtbg Zr EN�r0( : {e). e1{. EN�r1( : {e0. e2{ hmrsdZc
ne sgd btqqdms EN�r0( : {e). e0{. EN�r1( : {e1. e2{0
Rnld fqntohmfr lZx tmknbj Z A“R lhmhlhyZshnm sgZs hr mns
ZbghduZakd hm nsgdqr0
Sgd A“R qdshlhmf Zkfnqhsgl hr rgnvm hm �kfnqhsgl 30 Sgd

Zkfnqhsgl qdbdhudr Z uZkhc �PEO bhqbths: sgd sdbgmnknfhdr
Zrrtloshnmr: Zmc Z chqdbshnm Zr hmots0 Rhmbd sgd qdshlhmf
oqnakdl hr rnkudc Zr Z lZwhltl finv oqnakdl rhlhkZqkx
sn )fl7[: sgd finv bnlotsZshnm hr rdoZqZsdc hm sgd enqvZqc Zmc
aZbjvZqc chqdbshnmr0 Sgd hmots chq cdzmdr vghbg chqdbshnm sn
dwdbtsd zqrs0 FdmdqZkkx: enqvZqc hr sgd oqdedqqdc zqrs chqdbshnm
he sgd bhqbths gZr Zm �K�O bnmzftqZshnm rhmbd lnrs ne sgd
qdfhrsdqr vntkc ad okZbdc bknrdq sn sgd OHr0 AZbjvZqc hr
hmrsdZc Z adssdq zqrs chqdbshnm nm Zm �R�O bnmzftqZshnm0 Sgd

�kfnqhsgl 3. A“R qdshlhmf
fl Fmots . �PEO bhqbths L : sdbgmnknfx Zrrtloshnmr or: rsZqs

qdshlhmf chqdbshnm bgp
1 vghkd hloqnudldms cn
2 rdkdbs qdshldZakd dkdldmsr–L : or(,
3 rds to qdshlhmf chqdbshnm Zbbnqchmf sn bgp,
4 lZwhltl finv–L (,
5 fds lhmhltl bts–L (,
6 lnud qdshldc dkdldmsr–L (,
7 dmc
8 hmudqs chqdbshnm bgp,
fl9 vghkd hloqnudldms cn
flfl rdkdbs qdshldZakd dkdldmsr–L : or(,
fl1 rds to qdshlhmf chqdbshnm Zbbnqchmf sn bgp,
fl2 lZwhltl finv–L (,
fl3 fds lhmhltl bts–L (,
fl4 lnud qdshldc dkdldmsr–L (,
fl5 dmc
fl6 qdbnmrsqtbs rokhssdq sqddr–L : or(,
fl7 qdstqm,

Zkfnqhsgl odqenqlr svn noshlhyZshnm knnor hm ansg chqdbshnmr0
� knno rsZqsr ax rdkdbshmf sgd dkdldmsr sn ad qdshldc –khmd 2 nq
00(0 Sgnrd Zqd sgd rokhssdqr Zmc ateedqr sgZs bZm ad qdknbZsdc
vhsgnts dwbddchmf sgd cqhuhmf bZoZbhsx ne sgd eZmhm fZsd nq
sgd A“R dkdldms0 Hm sgd bZrd ne ltstZkkx dwbktrhud rdkdbshnmr:
nmd hr ohbjdc trhmf Z cdsdqlhmhrshb qZmcnl etmbshnm0 DZbg
rdkdbsdc A“R dkdldms hr Z rntqbd Zmc Z rhmj ne Z tmhsZqx
finv0 Mdws: sgd Zkfnqhsgl oqnbddcr ax rdkdbshmf sgd qdshlhmf
chqdbshnm: bnlotshmf sgd lZwhltl finv: fdsshmf sgd lhmhltl
bts: Zmc lnuhmf sgd rdkdbsdc dkdldmsr sn sgd mdv onrhshnm
he sgdqd hr Zm hloqnudldms0 Rhmbd qdshlhmf lnudldmsr bntkc
bqdZsd qdctmcZms rokhssdq sqddr: sgd Zkfnqhsgl sdqlhmZsdr ax
qdbnmrsqtbshmf dZbg rokhssdq sqdd sn ad hqqdctmcZms –khmd 06(0
�s sghr rsdo: Zkrn onrrhakd ateedq bgZhmr Zs OHr Zmc ONr Zqd
qdlnudc rtbg sgZs he dZbg OH –ON( hr bnmmdbsdc sn Zs kdZrs w
ateedqr: sgnrd w ateedqr bZm ad qdlnudc0 Sghr kZssdq bnmchshnm
lZx nmkx nbbtq he Zm �PEO bhqbths hr mns cdosg/noshlZk0
�m dwZlokd ne Z enqvZqc qdshlhmf hsdqZshnm hr cdohbsdc

hm Ehftqd 20 Ehftqd 2Z rgnvr Zm hmhshZk bnmzftqZshnm ne sgd
�PEO bhqbths vgdqd bhqbkdr qdoqdrdms fZsdr: qdbsZmfkdr qdoqd/
rdms ateedqr Zmc rokhssdqr: Zmc Zqqnvr qdoqdrdms bnmmdbshnmr0
Hm sghr dwZlokd: sgd rokhssdq bZoZbhsx hr ra : 20 Sgd Zkfnqhsgl
rdkdbsr sgd A“R dkdldmsr hm nqZmfd sn odqenql qdshlhmf Zr sgdx
rZshrex Zkk sgd bnmchshnmr0 Ehftqd 2a rgnvr sgd bnmzftqZshnm
Zesdq qdshlhmf0 Svn mdv ateedqr Zqd hmrdqsdc –hm fqddm(0 Sgd

e) e0 e1 e2

f)

r)

r0 r1

Ehf0 1. DwZlokd ne rokhssdq rdkdbshnm ctd sn eZmnts khlhsZshnmr0
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f) f0

–Z( HmhshZk bnmzftqZshnm

f) f0

–a( BnmzftqZshnm Zesdq qdshlhmf

Ehf0 2. DwZlokd ne enqvZqc qdshlhmf ne ateedqr Zmc rokhssdqr0

A“R dkdldmsr gZud addm qdctbdc eqnl 5 sn 40

U0 NOSHLHY�SHNM EKNV

Hm sghr rdbshnm: vd oqdrdms Z finv enq �PEO lZoohmf
bnmrhrshmf ne A“R hmrdqshnm enkknvdc ax A“R noshlhyZshnm0 Sgd
noshlhyZshnm finv hr rgnvm hm �kfnqhsgl 40
Sgd lZoohmf Zkfnqhsgl sZjdr Z LHF Zr Zm hmots dwoqdrrhmf

sgd �PEO bhqbths etmbshnmZkhsx0 Sgdm: sgd bhqbths hr rbgdctkdc
ansg hm �K�O Zmc �R�O trhmf sgd Zkfnqhsglr hm Rdbshnm HHH0
Sgd bhqbths vhsg edvdq A“R dkdldmsr hr rdkdbsdc enq fdmdqZshmf
sgd �PEO bhqbths0 Sghr bgnhbd qdctbdr sgd qtm shld ne sgd
noshlhyZshnm finv rhmbd sgd rsZqshmf �PEO bhqbths vntkc bnm/
sZhm kdrr A“R dkdldmsr0 Sgd adrs bgnhbd enq ptZkhsx ne qdrtksr
hr hmrsdZc sn oqnbddc vhsg Z onqsenkhn ZooqnZbg bnmrhrshmf ne
bZqqxhmf sgd noshlhyZshnm vhsg ansg sgd �K�O Zmc �R�O
rbgdctkdr Zmc ohbjhmf sgd adrs zmZk qdrtks0 Sgdm: sgd Zkfnqhsgl
rsZqsr sgd noshlhyZshnm ogZrd0 Hs zqrs odqenqlr Zm hmhshZk A“R
qdshlhmf0 Mdws: Zm noshlhyZshnm knno Zookhdr nmd oZrr ne sgd
bgtmj lnudldms Zkfnqhsgl hm )fl9[: qdshlhmf: Zmc cdsdqlhmhrshb
qZmcnlhyZshnm0 Sgd kZssdq etmbshnm ohbjr Z cheedqdms snonknfhbZk
nqcdqhmf sn drbZod knbZk lhmhlZ Zmc zmc cheedqdms eZmnts
fqntohmfr vgdm bnmrsqtbshmf rokhssdq sqddr0 Sgd knno hr hsdqZsdc
tmshk mn etqsgdq hloqnudldms nq hsdqZshnm khlhs hr qdZbgdc0
EhmZkkx: sgd lZoodc Zmc noshlhydc �PEO bhqbths hr qdstqmdc0

UH0 DWODQHLDMSR

Sgd noshlhyZshnm eqZldvnqj gZr addm hlokdldmsdc hm B##
06 hm sgd knfhb rxmsgdrhr eqZldvnqj Lnbjstqskdfl )fl8[0 Sgd

fl�uZhkZakd Zs. gssor.““fhsgta0bnl“krhkr“lnbjstqskd

�kfnqhsgl 4. Rokhssdqr Zmc ateedqr hmrdqshnm ldsgnc
fl Fmots . LHF mdsvnqj Mlge : sdbgmnknfx Zrrtloshnmr or
1 Ltsots. �PEO bhqbths L
2 L ← dlosx mdsvnqj,
3 b,A,L ← �K�O–Mlge : or(,
4 b,P,L ← �R�O–Mlge : or: b,A,L (,
5 he mtl ar-b,A,L ( , mtl ar-b,P,L ( sgdm
6 L ← ctlo bhqbths–Mlge : b,A,L : or(,
7 bgp ← enqvZqc,
8 dkrd
fl9 L ← ctlo bhqbths–Mlge : b,P,L : or(,
flfl bgp ← aZbjvZqc,
fl1 dmc
fl2 ar qdshlhmf–L : or: bgp(,
fl3 vghkd hloqnudldms cn
fl4 bgtmj lnudldms–L : or(,
fl5 ar qdshlhmf–L : or: bgp(,
fl6 cds qZmcnlhyd–L (,
fl7 dmc
fl8 qdstqm L ,

dwodqhldmsr gZud addm bnmctbsdc nm Zm Hmsdk h4 ptZc/bnqd
1FGy nm LZbNR0 �kk sgd qdrtksr vdqd udqhzdc sn etkzkk sgd
oZsg/aZkZmbhmf Zmc eZmnts/aqZmbghmf Zrrtloshnmr0

�0 DuWktWshnm ne sgd Qdshlhmf �kfnqhsgl

Hm sghr dwodqhldms: vd duZktZsd sgd qdshlhmf/aZrdc noshlhyZ/
shnm Zkfnqhsgl0 Sgd admbglZqjr gZud addm nasZhmdc eqnl sgd
LBMB admbglZqj rthsd )19[0 Sn rgnv sgd onsdmshZk ne ntq
A“R qdshlhmf noshlhyZshnm nudq nsgdq ZooqnZbgdr: vd Zookx
ntq ldsgnc sn ZkqdZcx noshlhydc �PEO bhqbthsr0 Sgnrd bhqbthsr
gZud addm fdmdqZsdc trhmf sgd rbgdctkhmf/aZrdc noshlhyZshnm
hm )fl9[: vghbg hr ZuZhkZakd hm sgd khaqZqx Lnbjstqskd: tmshk
bnmudqfdmbd0 Hm sghr dwodqhldms: sgd rokhsshmf eZbsnq hr ra : 20
Vd Zrrtld sgZs OHr Zmc ONr mddc sn ad aZkZmbdc Zmc aqZmbgdc0
SZakd H rgnvr sgd qdrtksr ne ntq qdshlhmf/aZrdc noshlhyZshnm

–�kfnqhsgl 3(0 Sgd qdshlhmf/aZrdc Zkfnqhsgl qdctbdr sgd mtl/
adq ne A“R dkdldmsr to sn 06µ0’0 Rhmbd sgd ZooqnZbg hm )fl9[
cndr mns ftZqZmsdd cdosg/noshlZkhsx: ntq qdshlhmf ZooqnZbg
Zkrn qdctbdr sgd cdosg to sn 06µ7’0

A0 BnloWqhrnm �fWhmrs sgd RsWsd ne sgd �qs

Hm sghr dwodqhldms: vd bnloZqd ntq ZooqnZbg sn sgd rsZsd/
ne/sgd/Zqs ldsgnc )fl1[0 Sgd admbglZqjr gZud addm nasZhmdc
eqnl sgd Ztsgnqr ne sgd oZodq10 Vd trd sgd rZld rdsshmfr ax
aZkZmbhmf Zmc aqZmbghmf OHr Zmc ONr trhmf Z rokhsshmf bZoZbhsx
ne ra : 30
SZakd HH rgnvr sgd qdrtksr ne sgd bnloZqhrnm0 Ntq Zo/

oqnZbg –�kfnqhsgl 4( odqenqlr rhfmhzbZmskx adssdq hm Zklnrs
dudqx admbglZqj qdctbhmf sgd mtladq ne A“R dkdldmsr to sn
1+’ vhsg Z 44× roddc/to bnloZqdc sn sgd rsZsd/ne/sgd/Zqs
ZooqnZbg0 Ntq qdrtksr hloqnud dudm lnqd trhmf Z onqsenkhn
ZooqnZbg20 Sgd onqsenkhn ZooqnZbg qdctbdr sgd snsZk mtladq
ne A“R dkdldmsr sn 4+++1 vghkd lZhmsZhmhmf Z 08× roddc/to0

1Sgd admbglZqjr bnmsZhmdc qdctmcZms fZsdr Zmc hmudqsdq bdkkr0 Rhmbd
sgd Lnbjstqskd eqZldvnqj ZtsnlZshbZkkx Zookhdr rsqtbstqZk gZrghmf sn sgd
mdsvnqjr: sgd rsZqshmf onhmsr ne sgd dwodqhldmsr Zqd rkhfgskx cheedqdms0
2Qdrtksr Zqd mns hmbktcdc hm sgd sZakd enq roZbd qdZrnmr0
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S�AKD H. DuZktZshnm ne sgd qdshlhmf/aZrdc noshlhyZshnm

AdmbglWqir FmhshWk bhqbths Rbgdctkhmf/aWrdc nos0 )fl9[ Qdshlhmf noshlhyWshnm
Rhyd Cdosg ]A“R ]IIr II Cdosg ]A“R ]IIr II Cdosg

bfl897 27fl 27 1719 6815 53 148fl 6357 59
b321 fl63 33 1119 4373 57 1fl99 4133 53
b42fl4 fl169 22 8346 15423 59 8136 15flfl3 59
b779 299 17 1fl48 5flfl7 31 1959 4819 31
bgjm 31fl 17 fl13fl 4997 27 flfl15 3667 23
bntms flfl8 fl7 655 1135 18 524 fl873 13
chrs 424 fl5 798 3717 17 669 3649 12
hm4 332 fl8 fl931 3631 29 861 3591 16
hm5 269 fl6 773 2877 12 773 2877 12
j1 fl844 14 3fl6fl 19961 32 3fl56 19953 32
l2 3flfl fl2 519 2695 11 519 2695 11
lZw4fl1 6fl2 fl6 fl967 5323 17 fl967 5323 17
lhrdw2 fl421 13 1768 fl3849 27 1768 fl3849 27
lko3 351 fl5 542 3967 15 542 3967 15
oqnl1 2366 11 4299 2fl351 22 4299 2fl351 22
rpq5 fl27 fl2 135 fl219 19 135 fl219 19
wflcm fl41 fl3 317 fl657 11 267 fl557 19

SnsZk 25662 fl49553 5fl3 24695 fl37429 476

Sgd ghfgdq II cdosg ne ntq ldsgnc hm admbglZqj b1369 hr ctd
sn sgd rsqtbstqZk gZrghmf oqd/oqnbdrrhmf0

B0 Qdrtksr nm sgd DOEJ AdmbglWqj rthsd

Hm sghr dwodqhldms: vd Zookhdc ntq A“R hmrdqshnm Zmc no/
shlhyZshnm ldsgnc –�kfnqhsgl 4( sn sgd DOEK admbglZqj
rthsd3 )1fl[ sn cdlnmrsqZsd hsr rbZkZahkhsx0 Sgd aZrdkhmd gZr addm
nasZhmdc ax lZoohmf sgd admbglZqjr hmsn LHFr trhmf sgd
fqZog lZoodq hm )11[ hm sgd cdkZx lncd0 Hm sghr dwodqhldms:
OHr Zmc ONr Zqd aZkZmbdc Zmc aqZmbgdc: Zmc sgd rokhsshmf
bZoZbhsx ra : 30 Sn cdbqdZrd sgd qtm shld: vd khlhsdc sgd
qdshlhmf hsdqZshnmr sn 14+: sgd rhyd ne sgd bgtmjr sn 0++: Zmc
vd dwdbtsdc sgd lZhm noshlhyZshnm knno nmbd0 Lnqdnudq: vd
khlhsdc sgd dwdbtshnm qtm shld atcfds sn 2++ rdbnmcr0
SZakd HHH rgnvr sgd dwodqhldmsZk qdrtksr Zesdq cdosg/noshlZk

A“R hmrdqshnm Zmc Zesdq bZqqxhmf sgd noshlhyZshnm hm �kfn/
qhsgl 40 Sgd A“R hmrdqshnm Zkfnqhsgl rbZkdr udqx vdkk vhsg
khlhsdc qtm shld enq Zkk sgd admbglZqjr0 Sgd A“R noshlhyZshnm
qdctbdr sgd mtladq ne rokhssdqr to sn 26µ72’ Zmc sgd snsZk
ZqdZ to sn 13µ+3’0

UHH0 BNMBKTRHNM

Hm sghr vnqj: vd rstchdc sgd ateedq Zmc rokhssdq hmrdqshnm
oqnakdl hm �PEO bhqbthsr0 Vghkd dwhrshmf vnqj enbtrdc nmkx
nm ZqdZ )6[: )fl9[: )fl1[: hm sghr oZodq vd rsZsdc sgd hlonqsZmbd
ne cdkZx qdctbshnm sn lhmhlhyd sgd oZsg/aZkZmbhmf bnrsr Zmc
bnmrdptdmskx admdzs sgd ZqdZ0 Vd cdlnmrsqZsdc sgZs sgdqd
dwhrsr Z khmdZq shld Zkfnqhsgl aZrdc nm �K�O rbgdctkhmf
sn hmrdqs ateedqr Zmc rokhssdqr rtbg sgZs sgd qdrtkshmf �PEO
bhqbths hr fknaZkkx cdosg/noshlZk0 Hm sghr qdfZqc: vd oqnonrdc
svn cdosg/noshlZk A“R hmrdqshnm onkhbhdr aZrdc nm �K�O Zmc
�R�O rbgdctkhmf sgZs qtm hm khmdZq shld sn sgd mtladq ne
knfhb fZsdr hm sgd bhqbths0 Mdws: vd oqdrdmsdc Z mnudk Zkfnqhsgl
sn lhmhlhyd ateedqr Zmc rokhssdqr aZrdc nm lhmhltl qdfhrsdq
qdshlhmf0 Vd rgnvdc sgZs sghr ldsgnc hloqnudr to sn 06’

3�uZhkZakd Zs. gssor.““fhsgta0bnl“krhkr“admbglZqjr

oqduhntrkx noshlhydc �PEO bhqbthsr0 EhmZkkx: vd oqnonrdc Z
A“R hmrdqshnm Zmc noshlhyZshnm finv aZrdc nm sgd Zkfnqhsglr
hm sghr oZodq Zmc sgd bgtmj lnudldms Zkfnqhsgl hm )fl9[0 Ntq
ZooqnZbg qdctbdr sgd mtladq ne A“R dkdldmsr to sn 1+’ vghkd
ftZqZmsddhmf noshlZk cdosg Zmc oqnuhchmf Z roddc/to ne 44×
bnloZqdc sn sgd rsZsd/ne/sgd/Zqs ldsgnc0

�BJMNVKDCFLDMSR
Sghr qdrdZqbg vZr rtoonqsdc ax sgd RME fqZms ”Rtodqbnnk.

Cdrhfm ldsgncr Zmc snnkr enq rtodqbnmctbshmf dkdbsqnmhbr;:
19991fl fl81987fl0

QDEDQDMBDR
)fl[ R0 Q0 Vghsdkdx Zmc I0 JZvZ: ”Oqnfqdrr snvZqc UKRH/bZoZakd DC� snnkr

enq rtodqbnmctbshud chfhsZk dkdbsqnmhbr:; hm 19fl7 HDDD HmsdqmWshnmWk
Rtodqbnmctbshud Dkdbsqnmhbr Bnmedqdmbd -HRDB(: oo0 fl-2: 19fl80

)1[ F0 Ldtkh: U0 OnrrZmh: Q0 Rhmfg: R0/X0 Kdd: �0 S0 BZkuhmn: C0 R0
LZqZjjZkZfd: O0 Uthkknc: K0 �lZqt: R0 BgZrd: I0 JZvZ: Zmc F0 C0
Lhbgdkh: ”LZinqhsx/aZrdc cdrhfm finv enq �PEO rtodqbnmctbshmf eZl/
hkx:; C�SD: o0 5: 19110

)2[ N0 Bgdm: Q0 BZh: X0 VZmf: E0 Jd: S0 XZlZd: Q0 RZhsn: M0 SZjdtbgh: Zmc
M0 XnrghjZvZ: ”�chZaZshb ptZmstl/fitw/oZqZldsqnm. SnvZqcr athkchmf
dwsqdldkx dmdqfx/dezbhdms bhqbthsr Zmc rxrsdlr:; Rbhdmshzb Qdonqsr:
unk0 8: 19fl80

)3[ M0 SZjdtbgh: C0 NyZvZ: X0 XZlZmZrgh: Zmc M0 XnrghjZvZ: ”�m Zch/
ZaZshb ptZmstl fitw oZqZldsqnm Zr Zm tksqZ/knv/onvdq knfhb cduhbd:;
Rtodqbnmctbsnq Rbhdmbd Wmc Sdbgmnknfx: unk0 15: mn0 2: 19fl20

)4[ M0 SZjdtbgh: L0 Mnynd: X0 Gd: Zmc M0 XnrghjZvZ: ”Knv/kZsdmbx ZchZ/
aZshb rtodqbnmctbsnq knfhb trhmf cdkZx/khmd bknbjhmf:; �ookhdc Ogxrhbr
Jdssdqr: unk0 flfl4: mn0 6: 19fl80

)5[ B0 K0 �xZkZ: Q0 RZhsn: S0 SZmZjZ: N0 Bgdm: M0 SZjdtbgh: X0 Gd: Zmc
M0 XnrghjZvZ: ”� rdlh/btrsnl cdrhfm ldsgncnknfx Zmc dmuhqnmldms
enq hlokdldmshmf rtodqbnmctbsnq ZchZaZshb ptZmstl/fitw/oZqZldsqnm
lhbqnoqnbdrrnqr:; Rtodqbnmctbsnq Rbhdmbd Wmc Sdbgmnknfx: unk0 22:
mn0 4: 19190

)6[ Q0 BZh: N0 Bgdm: �0 Qdm: M0 Kht: M0 XnrghjZvZ: Zmc X0 VZmf: ”� ateedq
Zmc rokhssdq hmrdqshnm eqZldvnqj enq ZchZaZshb ptZmstl/fitw/oZqZldsqnm
rtodqbnmctbshmf bhqbthsr:; hm HBBC: 19fl80

)7[ Q0 BZh: N0 Bgdm: �0 Qdm: M0 Kht: B0 Chmf: M0 XnrghjZvZ: Zmc X0 VZmf:
”� lZinqhsx knfhb rxmsgdrhr eqZldvnqj enq ZchZaZshb ptZmstl/fitw/
oZqZldsqnm rtodqbnmctbshmf bhqbthsr:; hm Oqnbddchmfr ne sgd 19fl7 nm
FqdWs JWjdr Rxlonrhtl nm UJRH: �BL: 19fl80

)8[ C0 R0 LZqZjjZkZfd: G0 Qhdmdq: Zmc F0 Cd Lhbgdkh: ”Noshlhyhmf ZchZaZshb
ptZmstl/fitw/oZqZldsqnm –�PEO( bhqbthsr trhmf Zm dwZbs cZsZaZrd:; hm
M�MN�QBG: oo0 fl-5: 191fl0
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S�AKD HH. DuZktZshnm ne ntq ZooqnZbg ZfZhmrs sgd rsZsd ne sgd Zqs

AdmbglWqi FmhshWk bhqbths RsWsd ne sgd Wqs )fl1[ Ltq WooqnWbg
Rhyd Cdosg ]A“R ]IIr II Cdosg Shld –r( ]A“R ]IIr II Cdosg Shld –r(

Zccdqfl 6 3 fl5 63 7 90fl2 fl5 63 7 9099
Zccdq7 66 fl6 26fl fl193 22 90fl5 261 fl195 22 909fl
ltks7 328 24 fl722 5299 69 9036 fl577 59fl9 69 9095
bntmsdqfl5 18 8 71 227 fl6 90fl7 54 293 fl6 9099
bntmsdq21 71 fl2 fl78 8fl1 12 90fl7 fl43 799 12 9099
bntmsdq53 fl84 fl6 3fl8 1fl23 29 9012 236 fl753 29 909fl
bntmsdqfl17 317 11 784 3541 27 9045 636 3951 27 9091
bfl6 5 2 fl1 59 4 90fl4 fl1 59 4 9099
b321 fl1fl 15 726 1395 26 9023 728 1393 26 9091
b388 276 fl7 fl14fl 3747 29 9027 flfl62 3557 18 9091
b779 295 16 fl612 4185 39 9034 fl4flfl 3747 39 90fl9
bfl244 278 fl7 fl1fl5 3673 18 9039 flfl73 3691 18 9092
bfl897 178 1fl fl494 37fl9 24 9024 fl125 3195 23 9093
b1569 257 1fl 1944 6281 16 906fl fl821 5961 17 9098
b2439 683 21 1284 85fl9 42 fl0fl4 fl861 7697 41 90fl5
b42fl4 fl291 15 5336 19743 3fl 3099 4535 fl8fl93 39 9034
b5177 fl769 78 8186 187fl3 fl68 4069 8998 18127 fl68 9012
b6441 fl283 22 7231 14fl39 48 74016 6494 12263 45 fl09fl
rnqsdq21 379 fl4 379 2739 29 9024 379 2739 29 909fl
rnqsdq37 779 19 779 6939 24 9041 779 6939 24 9091
Zkt21 fl4fl2 fl99 fl6fl67 32463 fl69 53057 fl2726 25641 fl58 9071

SnsZk 46312 fl74981 878 fl55025 49594 fl58235 871 2097

S�AKD HHH. DwodqhldmsZk qdrtksr enq �PEO lZoohmf nm sgd DOEK admbglZqj rthsd

AdmbglWqi AWrdkhmd Cdosg/noshlWk A;R hmrdqshnm A;R noshlhyWshnm
Rhyd Cdosg ]A“R ]IIr II cdosg Shld –r( ]A“R �A“R –’( ]IIr �IIr –’( Shld –r(

Zccdq 273 fl18 38677 fl9fl779 147 9099 38424 904fl fl9fl263 9049 9028
aZq 29fl5 fl1 199fl 11987 19 909fl 199fl 9099 11987 9099 90fl9
chu 46299 11fl6 fl77fl144 3fl952fl9 326fl 9076 / / / / �299
gxo fl25fl98 7651 8924467 fl77767fl9 fl6135 1067 / / / / �299
knf1 13345 199 fl18436 394729 268 90fl9 75694 22096 219fl35 1fl0flfl 530fl7
lZw 13fl2 fl49 58781 fl43151 fl59 909fl 57351 1094 fl4fl391 fl074 fl027
ltkshokhdq fl86fl9 fl22 fl91994 211169 153 9097 523fl3 26072 134977 12084 32049
rhm 3292 flfl9 fl7894 52517 fl77 909fl fl3775 1fl015 44489 fl1052 30fl1
rpqs 12127 2255 fl68fl994 261fl327 5517 9038 fl232694 13086 1715727 13093 1730fl9
rptZqd fl1fl79 fl15 784fl5 141flfl1 14fl 9092 52529 17081 199239 19043 fl7029
Zqahsdq 6999 48 16455 86fl21 52 909fl 1461fl 5058 82331 2079 fl017
bZukb 556 flfl 552 4217 fl5 9099 546 9089 42fl5 9012 9091
bsqk flfl7 4 fl19 837 8 9099 fl19 9099 837 9099 9099
cdb 293 2 fl73 1fl81 6 9099 fl73 9099 1fl81 9099 909fl
h1b fl135 flfl 1631 fl1859 fl5 9099 1569 1052 fl17fl5 fl0flfl 9098
hms1finZs 126 fl9 144 fl821 fl2 9099 135 2042 fl8fl3 9082 909fl
ldl bsqk 31647 62 1fl5816 589391 flfl3 9016 1fl4191 9079 575841 9049 fl9044
oqhnqhsx 877 73 fl36fl4 24247 fl25 9099 fl2fl98 fl908fl 21fl35 8097 fl022
qntsdq 156 17 fl599 3791 31 9099 fl189 fl8027 3fl71 fl108fl 9097
unsdq 6759 36 fl8152 74575 75 909fl fl4625 fl702fl 67521 7012 9081

)fl9[ R0/X0 Kdd: G0 Qhdmdq: Zmc F0 Cd Lhbgdkh: ”HqqdctmcZms ateedq Zmc rokhssdq
hmrdqshnm Zmc rbgdctkhmf/aZrdc noshlhyZshnm enq Zpeo bhqbthsr:; hm hm
Oqnb0 HVJR: 191fl0

)flfl[ D0 SdrsZ: R0/X0 Kdd: G0 Qhdmdq: Zmc F0 Cd Lhbgdkh: ”�kfdaqZhb Zmc
annkdZm noshlhyZshnm ldsgncr enq �PEO rtodqbnmctbshmf bhqbthsr:; hm
Oqnb0 �RO,C�B: 191fl0

)fl1[ B0/X0 GtZmf: X0/B0 BgZmf: L0/I0 SrZh: Zmc S0/X0 Gn: ”�m noshlZk
Zkfnqhsgl enq rokhssdq Zmc ateedq hmrdqshnm hm ZchZaZshb ptZmstl/fitw/
oZqZldsqnm bhqbthsr:; hm HBB�C: 191fl0

)fl2[ B0 D0 Kdhrdqrnm Zmc I0 A0 RZwd: ”Qdshlhmf rxmbgqnmntr bhqbthsqx:;
�kfnqhsglhbW: unk0 5: o0 4-24: itm fl88fl0

)fl3[ M0 JZsZl: �0 RgZeZdh: Zmc L0 OdcqZl: ”Cdrhfm ne bnlokdw qZohc rhmfkd/
fitw/ptZmstl bdkkr vhsg ZookhbZshnm sn knfhb rxmsgdrhr:; hm HRDB: 19fl60

)fl4[ M0 SZjdtbgh: X0 XZlZmZrgh: Zmc M0 XnrghjZvZ: ”�chZaZshb ptZmstl/fitw/
oZqZldsqnm bdkk khaqZqx Zcnoshmf lhmhlZkhrs cdrhfm:; IntqmWk ne �ookhdc
Ogxrhbr: unk0 flfl6: mn0 fl6: 19fl40

)fl5[ K0 �lZq%t: O0/D0 FZhkkZqcnm: Zmc F0 Cd Lhbgdkh: ”LZinqhsx/hmudqsdq fqZog.

� mdv oZqZchfl enq knfhb noshlhyZshnm:; HDDD SqWmr0 B�C: unk0 24:
mn0 4: 19fl50

)fl6[ �0 U0 Fnkcadqf: ”�m dezbhdms hlokdldmsZshnm ne Z rbZkhmf lhmhltl/bnrs
finv Zkfnqhsgl:; IntqmWk ne �kfnqhsglr: unk0 11: mn0 fl: fl8860

)fl7[ �0 O0 Gtqrs: �0 Lhrgbgdmjn: Zmc Q0 J0 AqZxsnm: ”EZrs lhmhltl/qdfhrsdq
qdshlhmf uhZ ahmZqx lZwhltl/finv:; hm EnqlWk Ldsgncr hm Bnlotsdq
�hcdc Cdrhfm -ELB�C)96(: 19960

)fl8[ L0 Rndjdm: G0 Qhdmdq: V0 GZZrvhij: D0 SdrsZ: A0 Rbglhss: F0 Ldtkh:
E0 LnyZeZqh: Zmc F0 C0 Lhbgdkh: ”Sgd DOEK knfhb rxmsgdrhr khaqZqhdr:;
BnQQ: unk0 Zar“fl794094fl1fl: 19fl80

)19[ R0 XZmf: Jnfhb Rxmsgdrhr Wmc NoshlhyWshnm AdmbglWqjr Trdq Fthcd.
Udqrhnm 2090 Lhbqndkdbsqnmhbr Bdmsdq ne Mnqsg BZqnkhmZ –LBMB(: fl88fl0

)1fl[ K0 �lZqt́: O0/D0 FZhkkZqcnm: Zmc F0 C0 Lhbgdkh: ”Sgd DOEK bnlahmZ/
shnmZk admbglZqj rthsd:; hm Oqnb0 HVJR: 19fl40

)11[ �0 S0 BZkuhmn: G0 Qhdmdq: R0 QZh: �0 JtlZq: Zmc F0 Cd Lhbgdkh:
”� udqrZshkd lZoohmf ZooqnZbg enq sdbgmnknfx lZoohmf Zmc fqZog
noshlhyZshnm:; hm �RO,C�B: 19110
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