
DeybhdmsUhS. Khfgsvdhfgs Ltksh:RbWkd �ssdmshnm enp
Nm:Cduhbd RdlWmshb RdfldmsWshnm

Gam Bah�: Itmxam Kh1: Ltxam Gt2: Bgtamf Fam3: Rnmf Gam�
�LHS: 1Ygdihamf Tmhudqrhsx: 2Srhmfgta Tmhudqrhsx: 3LHS/HAL Vasrnm �H Kaa

gssor.::fhsgtawbnl:lhs/g�m/i�a:ceehbhcmsuhs

�arspWbs

RdlXmshb rdfldmsXshnm dmXakdr lXmw XoodXkhmf pdXk/
vnpkc XookhbXshnmr: rtbg Xr bnlotsXshnmXk ognsnfpXogw:
Xtsnmnlntr cphuhmf: dsb0 Gnvdudp: sgd uXrs bnlotsX/
shnmXk bnrs lXidr cdoknwhmf rsXsd/ne/sgd/Xps rdlXmshb rdf/
ldmsXshnm lncdkr nm dcfd cduhbdr vhsg khlhsdc gXpcvXpd
pdrntpbdr cheybtks0 Sghr vnpi opdrdmsr DeybhdmsUhS: X
mdv eXlhkw ne rdlXmshb rdfldmsXshnm lncdkr vhsg X mnudk
khfgsvdhfgs ltksh/rbXkd Xssdmshnm enp nm/cduhbd rdlXmshb
rdfldmsXshnm0 Tmkhid ophnp rdlXmshb rdfldmsXshnm lnc/
dkr sgXs pdkw nm gdXuw rdke/Xssdmshnm: gXpcvXpd/hmdeybhdms
kXpfd/idpmdk bnmunktshnm: np bnlokhbXsdc snonknfw rsptb/
stpd sn nasXhm fnnc odpenplXmbdr: ntp khfgsvdhfgs ltksh/
rbXkd Xssdmshnm Xbghdudr X fknaXk pdbdoshud ydkc Xmc ltksh/
rbXkd kdXpmhmf –svn bphshbXk edXstpdr enp rdlXmshb rdfldm/
sXshnm lncdkr( vhsg nmkw khfgsvdhfgs Xmc gXpcvXpd/deybhdms
nodpXshnmr0 �r rtbg: DeybhdmsUhS cdkhudpr pdlXpiXakd odp/
enplXmbd fXhmr nudp opduhntr rsXsd/ne/sgd/Xps rdlXmshb rdf/
ldmsXshnm lncdkr Xbpnrr onotkXp admbglXpi cXsXrdsr vhsg
rhfmhybXms roddcto nm sgd lnahkd okXsenpl0 Vhsgnts odp/
enplXmbd knrr nm AhswrbXodr: ntp DeybhdmsUhS opnuhcdr to
sn fi4· Xmc 802· lnahkd kXsdmbw pdctbshnm nudp RdfEnpldp
Xmc RdfMdWs: pdrodbshudkw0 LXhmsXhmhmf sgd rXld lnahkd
kXsdmbw: DeybhdmsUhS opnuhcdr )603 lHnT fXhm nm �CD19I
nudp RdfMdWs0

fi0 Hmspnctbshnm

Rdlamshb rdfldmsashnm hr a etmcaldmsak sarj hm bnl/
otsdq uhrhnm: vghbg ahlr sn arrhfm a bkarr kaadk sn dabg ohwdk
hm sgd hmots hlafd0 Rdlamshb rdfldmsashnm gar aqnac aookh/
bashnmr hm qdak/vnqkc rbdmaqhnr: hmbktchmf atsnmnlntr cqhu/
hmf: ldchbak hlafd oqnbdrrhmf: bnlotsashnmak ognsnfqaogx:
dsb0 Sgdqdenqd: cdoknxhmf rsasd/ne/sgd/aqs –RNS�( rdlamshb
rdfldmsashnm lncdkr nm dcfd cduhbdr hr hm fqdas cdlamc sn
admdzs a vhcd qamfd ne trdqr0
Gnvdudq: sgdqd hr a kaqfd fao adsvddm sgd bnlotsashnmak

bnrs qdpthqdc ax RNS� rdlamshb rdfldmsashnm lncdkr amc

sgd khlhsdc qdrntqbdr ne dcfd cduhbdr0 Hs lajdr cdoknxhmf
sgdrd lncdkr nm dcfd cduhbdr hloqabshbak0 Hm oaqshbtkaq:
rdlamshb rdfldmsashnm hr a cdmrd oqdchbshnm sarj qdpthqhmf
ghfg/qdrnktshnm hlafdr amc rsqnmf bnmsdws hmenqlashnm dw/
sqabshnm aahkhsx sn vnqj vdkk )fl: 25: 36: 41: 37: 31[0 Sgdqd/
enqd: chqdbskx onqshmf dezbhdms lncdk aqbghsdbstqd eqnl hl/
afd bkarrhzbashnm hr tmrthsaakd enq rdlamshb rdfldmsashnm0
Sghr vnqj hmsqnctbdr DeybhdmsUhS: a mdv ealhkx ne

lncdkr enq nm/cduhbd rdlamshb rdfldmsashnm0 Sgd bnqd
ne DezbhdmsUhS hr a mnudk khfgsvdhfgs ltksh/rbakd assdmshnm
lnctkd sgas dmaakdr a fknaak qdbdoshud zdkc amc ltksh/rbakd
kdaqmhmf vhsg gaqcvaqd/dezbhdms nodqashnmr0 Ntq lnctkd
hr lnshuasdc ax oqhnq RNS� rdlamshb rdfldmsashnm lnc/
dkr0 Sgdx cdlnmrsqasd sgas sgd ltksh/rbakd kdaqmhmf )36: 41[:
amc fknaak qdbdoshud zdkc )34[ okax a bqhshbak qnkd hm hl/
oqnuhmf sgd odqenqlambdr enq rdlamshb rdfldmsashnm0 Gnv/
dudq: sgdx cn mns bnmrhcdq gaqcvaqd dezbhdmbx vgdm cdrhfm/
hmf sgdhq lncdkr: vghbg hr drrdmshak enq nm/cduhbd rdlam/
shb rdfldmsashnm0 Enq dwalokd: RdfEnqldq )34[ hmsqnctbdr
rdke/assdmshnm hmsn sgd aabjanmd sn gaud a fknaak qdbdoshud
zdkc0 Ats hsr bnlotsashnmak bnlokdwhsx hr ptacqashb sn sgd
hmots qdrnktshnm: lajhmf hs tmaakd sn gamckd ghfg/qdrnktshnm
hlafdr dezbhdmskx0 RdfMdWs )fl6[ oqnonrdr a ltksh/aqambg
lnctkd vhsg kaqfd/jdqmdk bnmunktshnmr –jdqmdk rhyd to sn
1fl( sn dmaakd a kaqfd qdbdoshud zdkc amc ltksh/rbakd kdaqm/
hmf0 Gnvdudq: kaqfd/jdqmdk bnmunktshnm qdpthqdr dwbdo/
shnmak rtoonqs nm gaqcvaqd sn abghdud fnnc dezbhdmbx )fl4[:
vghbg hr trtakkx mns auahkaakd nm dcfd cduhbdr0
Gdmbd: sgd cdrhfm oqhmbhokd ne ntq lnctkd hr sn dm/

aakd sgdrd svn bqhshbak edastqdr vghkd aunhchmf gaqcvaqd/
hmdezbhdms nodqashnmr0 Rodbhzbakkx: sn gaud a fknaak qd/
bdoshud zdkc: vd oqnonrd rtarshstshmf sgd hmdezbhdms rdke/
assdmshnm vhsg khfgsvdhfgs QdKT/aardc fknaak assdmshnm
)15[0 Ax kdudqafhmf sgd arrnbhashud oqnodqsx ne lasqhw
ltkshokhbashnm: QdKT/aardc fknaak assdmshnm bam qdctbd sgd
bnlotsashnmak bnlokdwhsx eqnl ptacqashb sn khmdaq vghkd
oqdrdquhmf etmbshnmakhsx0 Hm acchshnm: hs aunhcr gaqcvaqd/
hmdezbhdms nodqashnmr khjd rneslaw: lajhmf hs lnqd rthsaakd
enq nm/cduhbd rdlamshb rdfldmsashnm –Ehftqd 2(0
Etqsgdqlnqd: vd oqnonrd a mnudk khfgsvdhfgs ltksh/rbakd
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Ehftqd fl. KWsdmbx ur0 OdpenplWmbd0 �kk odqenqlambd qdrtksr aqd nasahmdc vhsg sgd rhmfkd lncdk amc rhmfkd/rbakd hmedqdmbd0
Sgd kasdmbx qdrtksr aqd nasahmdc nm sgd Ptakbnll Rmaocqafnm 7Fdmfl BOT trhmf Sdmrnqfinv/Khsd0 Bnloaqdc vhsg rsasd/ne/
sgd/aqs –RNS�( rdfldmsashnm lncdkr: DezbhdmsUhS abghdudr a qdlaqjaakd annrs hm roddc vghkd oqnuhchmf sgd rald nq ghfgdq
odqenqlambdr nm Bhsxrbaodr amc �CD19J0 Hm acchshnm: DezbhdmsUhS akrn rgnvr rsqnmf odqenqlambdr hm hlafd bkarrhzbashnm:
abghduhmf a 608w kasdmbx qdctbshnm nudq DezbhdmsMds vhsgnts abbtqabx knrr nm HlafdMds0

Saakd fl. CdrhpWakd EdWstpdr enp Nm:cduhbd RdlWmshb RdfldmsWshnm0 ,Khmdaq bnlotsashnmak bnlokdwhsx= ldamr sgd bnl/
otsashnmak bnrs fqnvr khmdaqkx ar sgd hmots qdrnktshnm hmbqdardr0

Edastqdr RdfEnqldq )34[ GQEnqldq )38[ RdfMdWs )fl6[ DeybhdmsUhS

Fknaak qdbdoshud zdkc � �
Ltksh/rbakd kdaqmhmf � � �

Khmdaq bnlotsashnmak bnlokdwhsx � � �
Gaqcvaqd dezbhdmbx �

assdmshnm lnctkd aardc nm sgd QdKT/aardc fknaak assdmshnm0
Rodbhzbakkx: vd affqdfasd mdaqax snjdmr vhsg rlakk/jdqmdk
bnmunktshnmr sn fdmdqasd ltksh/rbakd snjdmr amc odqenql
QdKT/aardc fknaak assdmshnm nm ltksh/rbakd snjdmr –Ehf/
tqd 1( sn bnlahmd sgd fknaak qdbdoshud zdkc vhsg ltksh/rbakd
kdaqmhmf0 Vd rtllaqhyd sgd bnloaqhrnm adsvddm ntq vnqj
amc oqhnq RNS� rdlamshb rdfldmsashnm lncdkr hm Saakd fl0
Vd bam rdd sgas ntq lncdk hr lnqd rthsaakd enq nm/cduhbd
rdlamshb rdfldmsashnm sgam oqduhntr lncdkr0
Vd dwsdmrhudkx duaktasd DezbhdmsUhS nm onotkaq rdlam/

shb rdfldmsashnm admbglaqj casardsr: hmbktchmf Bhsxrbaodr
)fl1[ amc �CD19J )42[0 DezbhdmsUhS oqnuhcdr rhfmhzbams
odqenqlambd annrsr nudq oqhnq RNS� rdlamshb rdfldmsa/
shnm lncdkr0 Lnqd hlonqsamskx: DezbhdmsUhS cndr mns hm/
unkud gaqcvaqd/hmdezbhdms nodqashnmr: rn ntq EKNOr qdctb/
shnm bam darhkx sqamrkasd sn kasdmbx qdctbshnm nm lnahkd cd/
uhbdr –Ehftqd fl(0 Nm Ptakbnll Rmaocqafnm 7Fdmfl BOT:
DezbhdmsUhS dwdbtsdr 407· earsdq sgam RdfMdWs )fl6[ vghkd
qdabghmf ghfgdq lHnT nm Bhsxrbaodr amc 608· earsdq sgam
DezbhdmsMds )28[ vhsgnts abbtqabx knrr nm HlafdMds0 Vd
rtllaqhyd ntq bnmsqhatshnmr ar enkknvr.

¸ Vd hmsqnctbd a mnudk khfgsvdhfgs ltksh/rbakd assdmshnm enq
nm/cduhbd rdlamshb rdfldmsashnm0 Hs abghdudr a fknaak qd/

bdoshud zdkc amc ltksh/rbakd kdaqmhmf vghkd lahmsahmhmf
fnnc dezbhdmbx nm dcfd cduhbdr0

¸ Vd cdrhfm DezbhdmsUhS: a mdv ealhkx ne lncdkr: aardc nm
sgd oqnonrdc khfgsvdhfgs ltksh/rbakd assdmshnm lnctkd0

¸ Nm onotkaq rdlamshb rdfldmsashnm admbglaqj casardsr
amc HlafdMds: ntq lncdk cdlnmrsqasdr qdlaqjaakd
roddcto nm lnahkd nudq oqhnq RNS� rdlamshb rdfldm/
sashnm lncdkr0

10 Ldsgnc
Sghr rdbshnm zqrs hmsqnctbdr khfgsvdhfgs Ltksh/Rbakd �s/

sdmshnm –LR�(0 Tmkhjd oqhnq vnqjr: ntq khfgsvdhfgs LR�
lnctkd rhltksamdntrkx abghdudr a fknaak qdbdoshud zdkc
amc ltksh/rbakd kdaqmhmf vhsg nmkx gaqcvaqd/dezbhdms no/
dqashnmr0 Sgdm vd oqdrdms a mdv ealhkx ne lncdkr maldc
DezbhdmsUhS aardc nm sgd oqnonrdc LR� lnctkd enq nm/
cduhbd rdlamshb rdfldmsashnm0

10fi0 Khfgsvdhfgs Ltksh:RbWkd �ssdmshnm

Ntq khfgsvdhfgs LR� lnctkd aakambdr svn bqtbhak ar/
odbsr enq nm/cduhbd rdlamshb rdfldmsashnm: h0d0: odqenq/
lambd amc dezbhdmbx0 Rodbhzbakkx: a fknaak qdbdoshud zdkc
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Ehftqd 1. HkktrspWshnm ne DeybhdmsUhS)r Athkchmf Aknbi -kdes( Wmc sgd Opnonrdc Khfgsvdhfgs Ltksh:RbWkd �ssdmshnm
-phfgs(0 Kdes. � athkchmf aknbj ne DezbhdmsUhS bnmrhrsr ne a khfgsvdhfgs LR� lnctkd amc am LABnmu0 Sgd khfgsvdhfgs
LR� lnctkd hr qdronmrhakd enq baostqhmf bnmsdws hmenqlashnm: vghkd sgd LABnmu hr enq baostqhmf knbak hmenqlashnm0 Phfgs.
�esdq fdsshmf P‘J‘U snjdmr uha sgd khmdaq oqnidbshnm kaxdq: vd oqnonrd sn fdmdqasd ltksh/rbakd snjdmr ax affqdfashmf mdaqax
snjdmr uha khfgsvdhfgs rlakk/jdqmdk bnmunktshnmr0 QdKT/aardc fknaak assdmshnm hr aookhdc sn ltksh/rbakd snjdmr: amc sgd
ntsotsr aqd bnmbasdmasdc amc edc sn sgd zmak khmdaq oqnidbshnm kaxdq enq edastqd etrhmf0

M
o
b
il
e
C
P
U
L
a
te
n
c
y
(m
s
)

0

40

80

120

160

200

24 32 40

Softmax Attention

ReLU-based Linear Attention

Input Feature Map Size

4.5x

faster

3.3x
faste

r

Ehftqd 2. QdKT/aardc khmdaq assdmshnm hr 202/304· earsdq
sgam rneslaw assdmshnm vhsg rhlhkaq bnlotsashnm: sgamjr sn
qdlnuhmf gaqcvaqd/tmeqhdmckx nodqashnmr –d0f0: rneslaw(0
Kasdmbx hr ldartqdc nm Ptakbnll Rmaocqafnm 744 BOT
vhsg SdmrnqEknv/Khsd0

amc ltksh/rbakd kdaqmhmf aqd drrdmshak eqnl sgd odqenqlambd
odqrodbshud0 Oqduhntr RNS� rdfldmsashnm lncdkr oqnuhcd
rsqnmf odqenqlambdr ax dmaakhmf sgdrd edastqdr ats eahk sn
oqnuhcd fnnc dezbhdmbx0 Ntq lnctkd sabjkdr sghr hrrtd ax
sqachmf rkhfgs baoabhsx knrr enq rhfmhzbams dezbhdmbx hl/
oqnudldmsr0
�m hkktrsqashnm ne sgd oqnonrdc khfgsvdhfgs LR� lnc/

tkd hr oqnuhcdc hm Ehftqd 1 –qhfgs(0 Hm oaqshbtkaq: vd oqn/
onrd sn trd khfgsvdhfgs QdKT/aardc assdmshnm )15[ sn dmaakd
sgd fknaak qdbdoshud zdkc hmrsdac ne sgd gdaux rdke/assdmshnm
)3fl[0 Vghkd QdKT/aardc assdmshnm )15[ amc nsgdq khmdaq as/

sdmshnm lnctkdr )1: flfl: 27: 32[ gar addm dwoknqdc hm nsgdq
cnlahmr: hs gar mdudq addm aookhdc sn sgd rdlamshb rdfldm/
sashnm bnlltmhsx0 Sn sgd adrs ne ntq jmnvkdcfd: vd aqd sgd
zqrs vnqj cdlnmrsqashmf QdKT/aardc assdmshnm=r deedbshud/
mdrr hm rdlamshb rdfldmsashnm0 Hm acchshnm: ntq vnqj hmsqn/
ctbdr mnudk cdrhfmr –khfgsvdhfgs LR� lnctkd( sn dmgambd
sgd baoabhsx: lajhmf hs ltbg lnqd onvdqetk hm rdlamshb
rdfldmsashnm0

DmWakhmf FknaWk Pdbdoshud Ehdkc vhsg Khfgsvdhfgs
PdKT:aWrdc �ssdmshnm0 Fhudm hmots m × �K�d : sgd fdm/
dqakhydc enql ne rdke/assdmshnm bam ad vqhssdm ar.

KW )

H∑

i8�

QVi�OW. ,i(�H
i8� QVi�OW. ,i(

Si . –fl(

vgdqd O 3 mVN: / 3 mV� : S 3 mVT amc
VN,V�,VT × �d�V hr sgd kdaqmaakd khmdaq oqnidbshnm
lasqhw0 Nf qdoqdrdmsr sgd h/sg qnv ne lasqhw N0 QWi��� �( hr
sgd rhlhkaqhsx etmbshnm0 Vgdm trhmf sgd rhlhkaqhsx etmbshnm
QWi�O� /( 3 =pe�N�

�

×
V

(: Dp0 –fl( adbnldr sgd nqhfhmak
rdke/assdmshnm )3fl[0
�oaqs eqnl =pe�N�

�

×
V

(: vd bam trd nsgdq rhlhkaqhsx etmb/
shnmr0 Hm sghr vnqj: vd trd QdKT/aardc fknaak assdmshnm
)15[ sn abghdud ansg sgd fknaak qdbdoshud zdkc amc khmdaq
bnlotsashnmak bnlokdwhsx0 Hm QdKT/aardc fknaak assdmshnm:
sgd rhlhkaqhsx etmbshnm hr cdzmdc ar

QVi�O. ,( ) QdKT�O(QdKT�,(N � –1(

Vhsg QWi�O� /( 3 QdKT�O(QdKT�/(Q : Dp0 –fl( bam
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Ehftqd 3. LWbpn �pbghsdbstpd ne DeybhdmsUhS0Vd acnos sgd rsamcaqc aabjanmd/gdac‘dmbncdq/cdbncdq cdrhfm0 Hm sgd aabj/
anmd: vd hmrdqs ntq khfgsvdhfgs LR� lnctkdr hm Rsafdr 2 amc 30 Enkknvhmf sgd bnllnm oqabshbd: vd eddc sgd edastqdr eqnl
sgd kars sgqdd rsafdr –O1: O2: amc O3( sn sgd gdac0 Vd trd acchshnm sn etrd sgdrd edastqdr enq rhlokhbhsx amc dezbhdmbx0 �r
vd akqdacx gaud khfgsvdhfgs LR� lnctkdr hm sgd aabjanmd: vd acnos a rhlokd gdac cdrhfm sgas bnmrhrsr ne rdudqak LABnmu
aknbjr amc ntsots kaxdqr0
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Ehftqd 4. HkktrspWshnm ne sgd �ffpdfWshnm Opnbdrr enp
FdmdpWshmf Ltksh:RbWkd Snidmr0 Sgd hmenqlashnm affqd/
fashnm hr cnmd hmcdodmcdmskx enq dabg P: J: amc U hm dabg
gdac0 ,c= cdmnsdr sgd chldmrhnm ne dabg snjdm0 Sgd sxohbak
uaktd ne c hr 210

ad qdvqhssdm ar.

KW )

H∑

i8�

QdKT�OW(QdKT�,i(
N

�H
i8� QdKT�OW(QdKT�,i(N

Si

)

�H
i8��QdKT�OW(QdKT�,i(

N (Si

QdKT�OW(
�H
i8� QdKT�,i(N

�

Sgdm: vd bam kdudqafd sgd arrnbhashud oqnodqsx ne lasqhw
ltkshokhbashnm sn qdctbd sgd bnlotsashnmak bnlokdwhsx amc
ldlnqx ennsoqhms eqnl ptacqashb sn khmdaq vhsgnts bgamfhmf
sgd etmbshnmakhsx.

KW )

�H
i8� =QdKT�OW(QdKT�,i(

N [Si

QdKT�OW(
�H
i8� QdKT�,i(N

)

�H
i8� QdKT�OW(=�QdKT�,i(

NSi([

QdKT�OW(
�H
i8� QdKT�,i(N

)
QdKT�OW(�

�H
i8� QdKT�,i(

NSi(

QdKT�OW(�
�H
i8� QdKT�,i(N (

� –2(

�r rgnvm hm Dp0 –2(: vd nmkx mddc sn bnlotsd
�
�K
i1� QdKT�/i(

QSi( × �V�V amc �
�K
i1� QdKT�/i(

Q (

× �V�� nmbd: sgdm bam qdtrd sgdl enq dabg ptdqx: sgdqdax
nmkx qdpthqdr∈�K( bnlotsashnmak bnrs amc∈�K(ldlnqx0

�mnsgdq jdx ldqhs ne QdKT/aardc fknaak assdmshnm hr sgas
hs cndr mns hmunkud gaqcvaqd/tmeqhdmckx nodqashnmr khjd rnes/
law: lajhmf hs lnqd dezbhdms nm gaqcvaqd0 Enq dwalokd:
Ehftqd 2 rgnvr sgd kasdmbx bnloaqhrnm adsvddm rneslaw as/
sdmshnm amc QdKT/aardc khmdaq assdmshnm0 Vhsg rhlhkaq bnl/
otsashnm: QdKT/aardc khmdaq assdmshnm hr rhfmhzbamskx earsdq
sgam rneslaw assdmshnm nm lnahkd0

FdmdpWsd Ltksh:RbWkd Snidmr0 QdKT/aardc assdmshnm
aknmd gar khlhsdc lncdk baoabhsx0 Sn dmgambd QdKT/aardc
fknaak assdmshnm vhsg ltksh/rbakd kdaqmhmf aahkhsx: vd oqn/
onrd sn affqdfasd sgd hmenqlashnm eqnl mdaqax P‘J‘U sn/
jdmr sn fds ltksh/rbakd snjdmr0 Sgd affqdfashnm oqnbdrr hr
hkktrsqasdc hm Ehftqd 40 Sghr hmenqlashnm affqdfashnm oqn/
bdrr hr hmcdodmcdms enq dabg P: J: amc U hm dabg gdac0 Vd
nmkx trd rlakk/jdqmdk bnmunktshnmr enq hmenqlashnm affqd/
fashnm sn aunhc gtqshmf gaqcvaqd dezbhdmbx0
Hm sgd oqabshbak hlokdldmsashnm: hmcdodmcdmskx dwdbtshmf

sgdrd affqdfashnm nodqashnmr hr hmdezbhdms nm FOT0 Sgdqd/
enqd: vd sajd acuamsafd ne sgd hmeqarsqtbstqd ne fqnto bnm/
unktshnm hm lncdqm cddo kdaqmhmf eqaldvnqjr sn qdctbd sgd
mtladq ne snsak nodqashnmr0 Rodbhzbakkx: akk CVBnmur aqd
etrdc hmsn a rhmfkd CVBnmu vghkd akk flwfl Bnmur aqd bnl/
ahmdc hmsn a rhmfkd flwfl fqnto bnmunktshnm –Ehftqd 1 qhfgs(
vgdqd sgd mtladq ne fqntor hr ) · ]gdacr amc sgd mtladq
ne bgammdkr hm dabg fqnto hr c0
�esdq fdsshmf ltksh/rbakd snjdmr: vd odqenql fknaak as/

sdmshnm tonm sgdl sn dwsqabs ltksh/rbakd fknaak edastqdr0
Ehmakkx: vd bnmbasdmasd sgd edastqdr eqnl cheedqdms rbakdr
aknmf sgd gdac chldmrhnm amc eddc sgdl sn sgd zmak khmdaq
oqnidbshnm kaxdq sn etrd sgd edastqdr0

1010 DeybhdmsUhS �pbghsdbstpd

Vd athkc a mdv ealhkx ne lncdkr aardc nm sgd oqn/
onrdc khfgsvdhfgs LR� lnctkd0 Sgd bnqd athkchmf aknbj
–cdmnsdc ar ,DezbhdmsUhS Lnctkd=( hr hkktrsqasdc hm Ehf/



Saakd 1. CdsWhkdc �pbghsdbstpd BnmyftpWshnmr ne Cheedpdms DeybhdmsUhS UWphWmsr0 Vd athkc a rdqhdr ne lncdkr sn zs
cheedqdms dezbhdmbx bnmrsqahmsr0 ,B= cdmnsdr sgd mtladq ne bgammdkr0 ,K= cdmnsdr sgd mtladq ne aknbjr0 ,G= hr sgd gdhfgs ne
sgd edastqd lao: amc ,V= hr sgd vhcsg ne sgd edastqd lao0

Uaqhamsr Edastqd Lao Rgaod DezbhdmsUhS/A9 DezbhdmsUhS/Afl DezbhdmsUhS/A1 DezbhdmsUhS/A2

Hmots Rsdl B ��
1
� T

1
B + 7: K + fl B + fl5: K + fl B + 13: K + fl B + 21: K + fl

Rsafdfl B ��
3
� T

3
B + fl5: K + 1 B + 21: K + 1 B + 37: K + 2 B + 53: K + 3

Rsafd1 B ��
6
� T

6
B + 21: K + 1 B + 53: K + 2 B + 85: K + 3 B + fl17: K + 5

Rsafd2 B ��
�4
� T

�4
B + 53: K + 1 B + fl17: K + 2 B + fl81: K + 3 B + 145: K + 5

Rsafd3 B ��
21
� T

21
B + fl17: K + 1 B + 145: K + 3 B + 273: K + 5 B + 4fl1: K + 8

Gdac B ��
6
� T

6
B + 21: K + fl B + 53: K + 2 B + 85: K + 2 B + fl17: K + 2

tqd 1 –kdes(0 Rodbhzbakkx: am DezbhdmsUhS lnctkd bnloqhrdr
a khfgsvdhfgs LR� lnctkd amc am LABnmu )26[0 Sgd
khfgsvdhfgs LR� lnctkd hr enq bnmsdws hmenqlashnm dwsqab/
shnm: vghkd sgd LABnmu hr enq knbak hmenqlashnm dwsqabshnm0
Sgd labqn aqbghsdbstqd ne DezbhdmsUhS hr cdlnmrsqasdc

hm Ehftqd 30 Vd trd sgd rsamcaqc aabjanmd/gdac‘dmbncdq/
cdbncdq aqbghsdbstqd cdrhfm0

¸ AWbianmd0 Sgd aabjanmd ne DezbhdmsUhS akrn enkknvr
sgd rsamcaqc cdrhfm: vghbg bnmrhrsr ne sgd hmots rsdl amc
entq rsafdr vhsg fqactakkx cdbqdardc edastqd lao rhyd amc
fqactakkx hmbqdardc bgammdk mtladq0 Vd hmrdqs sgd Dez/
bhdmsUhS lnctkd hm Rsafdr 2 amc 30 Enq cnvmralokhmf:
vd trd am LABnmu vhsg rsqhcd 10

¸ GdWc0 O1: O2: amc O3 cdmnsd sgd ntsotsr ne Rsafdr 1: 2:
amc 3: enqlhmf a oxqalhc ne edastqd laor0 Enq rhlokhb/
hsx amc dezbhdmbx: vd trd flwfl bnmunktshnm amc rsamcaqc
toralokhmf nodqashnm –d0f0: ahkhmdaq‘ahbtahb toralokhmf(
sn lasbg sgdhq roashak amc bgammdk rhyd amc etrd sgdl uha
acchshnm0 Rhmbd ntq aabjanmd akqdacx gar a rsqnmf bnm/
sdws hmenqlashnm dwsqabshnm baoabhsx: vd acnos a rhlokd
gdac cdrhfm sgas bnloqhrdr rdudqak LABnmu aknbjr amc
sgd ntsots kaxdqr –h0d0: oqdchbshnm amc toralokd(0 Hm sgd
dwodqhldmsr: vd dlohqhbakkx zmc sghr rhlokd gdac cdrhfm
hr rtezbhdms enq abghduhmf RNS� odqenqlambdr sgamjr sn
ntq khfgsvdhfgs LR� lnctkd0

Hm acchshnm sn rdlamshb rdfldmsashnm: ntq lncdk bam ad
aookhdc sn nsgdq uhrhnm sarjr: rtbg ar hlafd bkarrhzbashnm:
ax bnlahmhmf sgd aabjanmd vhsg sarj/rodbhzb gdacr0

Enkknvhmf sgd rald labqn aqbghsdbstqd: vd cdrhfm a rd/
qhdr ne lncdkr vhsg cheedqdms rhydr sn rashrex uaqhntr dez/
bhdmbx bnmrsqahmsr0 Sgd cdsahkdc bnmzftqashnmr aqd cdlnm/
rsqasdc hm Saakd 10 Vd mald sgdrd lncdkr ar DezbhdmsUhS/
A9: DezbhdmsUhS/Afl: DezbhdmsUhS/A1: amc DezbhdmsUhS/A2:
qdrodbshudkx0

Saakd 2. �akWshnm Rstcx nm Svn Idx Bnlonmdmsr ne
Ntp Khfgsvdhfgs LR�Lnctkd0 Sgd lHnT amc L�Br aqd
ldartqdc nm Bhsxrbaodr vhsg fl913w1937 hmots qdrnktshnm0
Vd qdrbakd sgd vhcsg ne sgd lncdkr rn sgas sgdx gaud sgd
rald L�Br0 Ltksh/rbakd kdaqmhmf amc sgd fknaak qdbdoshud
zdkc aqd drrdmshak enq nasahmhmf fnnc rdlamshb rdfldmsashnm
odqenqlambd0

Bnlonmdmsr
lHnT × Oaqalr ↑ L�Br ↑

Ltksh/rbakd Fknaak ass0

570fl 906L 303F
� 6102 906L 303F

� 6101 906L 303F
� � 6304 906L 303F

20 Dwodphldmsr
20fi0 Rdstor

CWsWrdsr0 Vd duaktasd sgd deedbshudmdrr ne DezbhdmsUhS
nm svn qdoqdrdmsashud rdlamshb rdfldmsashnm casardsr: hm/
bktchmf Bhsxrbaodr )fl1[ amc �CD19J )42[0 Bhsxrbaodr hr
am atsnmnlntr cqhuhmf casards sgas lahmkx enbtrdr nm tq/
aam rbdmdr0 Hs bnmsahmr 4:999 zmd/ammnsasdc ghfg/qdrnktshnm
–fl913w1937( hlafdr vhsg fl8 bkarrdr chuhcdc hmsn sgqdd rta/
rdsr ne rhyd 1:864‘499‘fl:414 enq sqahmhmf‘uakhcashnm‘sdrshmf0
�CD19J hr a rbdmd/oaqrhmf casards vhsg fl49 bkarrdr0 Hs
bnmsahmr 19:1fl9‘1:999‘2:241 hlafdr enq sqahmhmf: uakhcashnm:
amc sdrshmf: qdrodbshudkx0
�oaqs eqnl Bhsxrbaodr amc �CD19J: vd akrn rstcx sgd

deedbshudmdrr ne DezbhdmsUhS enq hlafd bkarrhzbashnm trhmf
sgd HlafdMds casards )fl3[0

KWsdmbx LdWrtpdldms0 Vd ldartqd sgd kasdmbx ne sgd
lncdkr nm Ptakbnll Rmaocqafnm 7Fdmfl BOT vhsg
Sdmrnqfinv/Khsdfl: aasbg rhyd fl amc eo210

flgssor.::vvvwscmrnpeinvwnpf:ihsc
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Ehftqd 5. L�Br ur0 OdpenplWmbd0 DezbhdmsUhS oqnuhcdr a adssdq sqacd/nee adsvddm L�Br amc odqenqlambd sgam RNS� rd/
lamshb rdfldmsashnm amc hlafd bkarrhzbashnm lncdkr0 Nm Bhsxrbaodr: DezbhdmsUhS oqnuhcdr fl2· amc 103· L�Br qdctbshnm
sgam RdfEnqldq amc RdfMdWs: qdrodbshudkx: vghkd abghduhmf sgd rald nq ghfgdq odqenqlambdr0 Nm HlafdMds: DezbhdmsUhS
abghdudr 108w L�Br qdctbshnm sgam DezbhdmsMds vhsgnts abbtqabx knrr0

Saakd 3. AWbianmd OdpenplWmbd ne DeybhdmsUhS nm HlWfdMds BkWrrhybWshnm0 ,q113= ldamr sgd hmots qdrnktshnm hr
113w1130 Vghkd DezbhdmsUhS hr lahmkx cdrhfmdc enq rdlamshb rdfldmsashnm: hs akrn vnqjr vdkk nm HlafdMds bkarrhzba/
shnm0 Vhsg 504F L�Br: DezbhdmsUhS/A2 abghdudr 7301 snofl HlafdMds abbtqabx: rtqoarrhmf DezbhdmsMds/A5 vghkd qdctbhmf
sgd L�Br ax 108w amc adhmf 608w earsdq nm lnahkd0

Lncdkr Snofl �bb × Sno4 �bb × Oaqalr ↑ L�Br ↑ Lnahkd Kasdmbx ↑ Roddcto ×

DezbhdmsMds/Afl )28[ 680fl 8303 607L 9069F 76lr fl09w
DezbhdmsMdsU1/A9 )39[ 6706 / 60flL 9061F 42lr fl05w
DeybhdmsUhS:Afi -p113( 6803 8302 80flL 9041F fi8lr 305w

DezbhdmsMds/A1 )28[ 790fl 8308 801L fl09F flfl7lr fl09w
DezbhdmsMdsU1/Afl )39[ 6807 / 70flL fl01F 74lr fl03w
DeybhdmsUhS:Afi -p177( 7903 8409 80flL 9075F 2filr 207w

Rvhm/S )18[ 7fl02 / 18L 304F / /
BnmuMdWs/S )29[ 710fl / 18L 304F 245lr fl09w
DezbhdmsMds/A2 )28[ 7fl05 8406 fl1L fl07F 197lr fl06w
DezbhdmsMdsU1/A2 )39[ 710fl / fl3L 209F 19fllr fl07w
Bn�sMds/9 )fl2[ 7fl05 / 14L 301F fl64lr 109w
DeybhdmsUhS:A1 -p145( 7106 850fl 13L 10flF 61lr 308w

Rvhm/R )18[ 7209 / 49L 706F / /
BnmuMdWs/R )29[ 720fl / 49L 706F 511lr fl09w
DezbhdmsMds/A3 )28[ 7108 8503 fl8L 301F 353lr fl02w
Bn�sMds/fl )fl2[ 7202 / 31L 703F 221lr fl08w
DeybhdmsUhS:A2 -p113( 7204 8503 38L 309F fi39lr 303w

Rvhm/A )18[ 7204 / 77L fl4F / /
DezbhdmsMds/A5 )28[ 7309 8507 32L fl8F fl793lr fl09w
BnmuMdWs/A )29[ 7207 / 78L fl4F fl914lr fl07w
Bn�sMds/1 )fl2[ 730fl / 64L fl5F 599lr 209w
DezbhdmsMdsU1/R )39[ 7208 / 11L 707F 498lr 204w
DeybhdmsUhS:A2 -p177( 7301 8506 38L 504F 117lr 608w

HlokdldmsWshnm CdsWhkr0 Vd hlokdldms ntq lncdkr tr/
hmf Oxsnqbg )23[ amc sqahm sgdl nm FOTr0 Vd trd sgd
�calV noshlhydq vhsg bnrhmd kdaqmhmf qasd cdbax enq sqahm/
hmf ntq lncdkr0 Enq khfgsvdhfgs ltksh/rbakd assdmshnm: vd

trd a svn/aqambg cdrhfm enq sgd adrs sqacd/nee adsvddm odq/
enqlambd amc dezbhdmbx: vgdqd 4w4 mdaqax snjdmr aqd af/
fqdfasdc sn fdmdqasd ltksh/rbakd snjdmr0

Enq rdlamshb rdfldmsashnm dwodqhldmsr: vd trd sgd



Saakd 4. BnloWphrnm vhsg RNS� RdlWmshb RdfldmsWshnm Lncdkr nm BhsxrbWodr0 ,qfl913w1937= cdmnsdr sgd hmots qdr/
nktshnm hr fl913w19370 Lncdkr vhsg rhlhkaq lHnT aqd fqntodc enq dezbhdmbx bnloaqhrnm0 Bnloaqdc vhsg RdfMdWs/S:
DezbhdmsUhS/Afl abghdudr 106w L�Br qdctbshnm: 802w kasdmbx qdctbshnm: amc 902 ghfgdq lHnT0 Bnloaqdc vhsg RdfEnqldq/Afl:
DezbhdmsUhS/Afl nasahmr fl2w L�Br rauhmf: fl4w ldartqdc roddcto: amc fl05 ghfgdq lHnT0

Lncdkr lHnT × Oaqalr ↑ L�Br ↑ Lnahkd Kasdmbx ↑ Roddcto ×

CddoKaaU2oktr/Lau1 )6[ 6401 fl4L 444F / /
OROMds/Lau1 )41[ 6901 fl3L 312F / /
EBM/Lau1 )2fl[ 5fl04 807L 2fl6F / /
RdfEnqldq/A9 –q657( )34[ 6402 207L 41F 107r fl09w
DeybhdmsUhS:A9 -p859wfi819( 6404 906L 208F 9019r fi3w

GQEnqldq/R )38[ 7909 fl3L 725F / /
RdfEnqldq/Afl )34[ 6704 fl3L 133F fl1r fl09w
RdfMdWs/S )fl6[ 6807 302L 4flF 605r fl05w
DeybhdmsUhS:Afi -p785wfi681( 790fi 307L fl8F 9071r fi4w

GQEnqldq/A )38[ 7fl08 45L 1113F / /
RdfEnqldq/A2 )34[ 7fl06 36L 852F / /
RdfMdWs/R )fl6[ 7fl02 fl3L fl14F fl7r fl09w
DeybhdmsUhS:A1 -pfi913w1937( 710fi fl4L 63F 20fir 407w

RdfEnqldq/A4 )34[ 7103 74L fl359F / /
RdfMdWs/K )fl6[ 7201 38L 467F / /
DeybhdmsUhS:A2 -pfifi73w1257( 7201 39L 139F fi9r /

ldam Hmsdqrdbshnm nudq Tmhnm –lHnT( ar ntq duaktashnm
ldsqhb0 Sgd aabjanmd hr hmhshakhydc vhsg vdhfgsr oqdsqahmdc
nm HlafdMds amc sgd gdac hr hmhshakhydc qamcnlkx: enkknvhmf
sgd bnllnm oqabshbd0 Bnllnm casa atfldmsashnm rsqasd/
fhdr rtbg ar qamcnl rbakhmf: qamcnl gnqhynmsak fiho: amc
qamcnl bqnoohmf aqd dloknxdc enkknvhmf oqhnq vnqjr0

2010 �akWshnm Rstcx

Deedbshudmdrr ne Ntp Khfgsvdhfgs LR� Lnctkd0 Vd
bnmctbs aakashnm rstcx dwodqhldmsr nm Bhsxrbaodr sn rstcx
sgd deedbshudmdrr ne svn jdx cdrhfm bnlonmdmsr ne ntq
khfgsvdhfgs LR� lnctkd: h0d0: ltksh/rbakd kdaqmhmf amc
fknaak assdmshnm0 Sn dkhlhmasd sgd hloabs ne oqd/sqahmhmf:
vd sqahm akk lncdkr eqnl qamcnl hmhshakhyashnm0 Hm acchshnm:
vd qdrbakd sgd vhcsg ne sgd lncdkr rn sgas sgdx gaud sgd
rald ]L�Br0 Sgd qdrtksr aqd rtllaqhydc hm Saakd 20 Vd
bam rdd sgas qdlnuhmf dhsgdq fknaak assdmshnm nq ltksh/rbakd
kdaqmhmf vhkk rhfmhzbamskx gtqs sgd odqenqlambdr0 Hs rgnvr
sgas akk ne sgdl aqd drrdmshak enq abghduhmf a adssdq sqacd/nee
adsvddm odqenqlambd amc dezbhdmbx0

AWbianmd OdpenplWmbd nm HlWfdMds0 Sn tmcdqrsamc
sgd deedbshudmdrr ne DezbhdmsUhS=r aabjanmd hm hlafd bkar/
rhzbashnm: vd sqahm ntq lncdkr nm HlafdMds enkknvhmf sgd
rsamcaqc sqahmhmf rsqasdfx –299 donbgr vhsg qamcnl hmhshak/
hyashnm: mn jmnvkdcfd chrshkkashnm(0 Vd rtllaqhyd sgd qd/
rtksr amc bnloaqd ntq lncdkr vhsg RNS� hlafd bkarrhzba/
shnm lncdkr hm Saakd 30

Sgntfg DezbhdmsUhS hr cdrhfmdc enq rdlamshb rdfldmsa/
shnm: hs abghdudr ghfgkx bnlodshshud odqenqlambdr nm Hl/
afdMds0 Hm oaqshbtkaq: DezbhdmsUhS/A2 nasahmr 7301 snofl
abbtqabx nm HlafdMds: oqnuhchmf #901 abbtqabx fahm nudq
DezbhdmsMds/A5 amc 608w roddcto0

2020 LWhm Pdrtksr

BhsxrbWodr0 Saakd 4 qdonqsr sgd bnloaqhrnm adsvddm De/
zbhdmsUhS amc RNS� rdlamshb rdfldmsashnm lncdkr nm
Bhsxrbaodr0 DezbhdmsUhS abghdudr qdlaqjaakd dezbhdmbx
hloqnudldmsr nudq oqhnq RNS� rdlamshb rdfldmsashnm
lncdkr vhsgnts rabqhzbhmf odqenqlambdr0 Rodbhzbakkx:
bnloaqdc vhsg RdfEnqldq: DezbhdmsUhS nasahmr to sn fl2w
L�Br rauhmf amc to sn fl4w kasdmbx qdctbshnm vhsg ghfgdq
lHnT0 Bnloaqdc vhsg RdfMdWs: DezbhdmsUhS oqnuhcdr to
sn 106w L�Br qdctbshnm amc 802w roddcto nm lnahkd vghkd
lahmsahmhmf ghfgdq lHnT0
Gauhmf rhlhkaq bnlotsashnmak bnrs: DezbhdmsUhS xhdkcr

rhfmhzbams odqenqlambd fahmr nudq oqduhntr RNS� lncdkr0
Enq dwalokd: DezbhdmsUhS/A2 xhdkcr #306 lHnT fahm nudq
RdfEnqldq/Afl vhsg rhlhkaq L�Br0

�CD19I0 Saakd 5 rtllaqhydr sgd bnloaqhrnm adsvddm
DezbhdmsUhS amc RNS� rdlamshb rdfldmsashnm lncdkr nm
�CD19J0 Rhlhkaq sn Bhsxrbaodr: vd bam rdd sgas De/
zbhdmsUhS akrn abghdudr rhfmhzbams dezbhdmbx hloqnud/
ldmsr nm �CD19J0 Enq dwalokd: vhsg #904 lHnT fahm:
DezbhdmsUhS/Afl oqnuhcdr 408w L�Br qdctbshnm amc 504w ka/
sdmbx qdctbshnm sgam RdfEnqldq/Afl0 Vhsg #907 lHnT fahm:



Saakd 5. BnloWphrnm vhsg RNS� RdlWmshb RdfldmsWshnm Lncdkr nm �CD19I0 Bnloaqdc vhsg RdfMdWs/R: DezbhdmsUhS/
A1 oqnuhcdr a 401w roddcto amc 907 lHnT fahm0 Bnloaqdc vhsg RdfEnqldq/Afl: DezbhdmsUhS/Afl abghdudr 904 ghfgdq lHnT
vhsg a 504w roddcto0

Lncdkr lHnT × Oaqalr ↑ L�Br ↑ Lnahkd Kasdmbx ↑ Roddcto ×

RdfEnqldq/Afl )34[ 3101 fl3L fl5F 9054r fl09w
RdfMdWs/S )fl6[ 3fl0fl 302L 505F 905flr fl0flw
DeybhdmsUhS:Afi -p379( 3106 307L 106F 90fi9r 504w

GQEnqldq/R )38[ 3309 fl3L flfl9F / /
RdfMdWs/R )fl6[ 3302 fl3L fl5F fl0flr fl09w
DeybhdmsUhS:A1 -p3fi5( 340fi fl4L 509F 901fir 401w

Larj1Enqldq )8[ 3606 36L 63F / /
LarjEnqldq )fl9[ 3506 31L 44F / /
RdfEnqldq/A1 )34[ 3504 17L 51F 105r fl09w
DeybhdmsUhS:A2 -p273( 3709 28L fl1F 9034r 407w

GQEnqldq/A )38[ 3706 45L 179F / /
RdfMdWs/A )fl6[ 3704 17L 24F 101r fl09w
DeybhdmsUhS:A2 -p4fi1( 3809 28L 11F 9079r 107w

DezbhdmsUhS/A1 qdpthqdr 106w edvdq L�Br amc qtmr 401w
earsdq sgam RdfMdWs/R0

30 PdkWsdc Vnpi
RdlWmshb RdfldmsWshnm0 Rdlamshb rdfldmsashnm saqfdsr
oqnctbhmf a bkarr oqdchbshnm enq dabg ohwdk fhudm sgd hm/
ots hlafd0 Hs bam ad uhdvdc ar am dwsdmrhnm ne hlafd
bkarrhzbashnm eqnl odq/hlafd oqdchbshnm sn odq/ohwdk oqd/
chbshnmr0 Rhmbd sgd fqntmcaqdajhmf vnqj EBM )2fl[: vghbg
cdrhfmr a etkkx bnmunktshnmak mdtqak mdsvnqj enq dmc/sn/
dmc ohwdk/sn/ohwdk oqdchbshnm: dwsdmrhud rstchdr gaud addm
cnmd sn hloqnud sgd odqenqlambd enq rdlamshb rdfldmsa/
shnm )fl: 25: 36: 41: 37: 31[0
Hm acchshnm: sgdqd aqd akrn rnld vnqjr saqfdshmf hl/

oqnuhmf sgd dezbhdmbx ne rdlamshb rdfldmsashnm lncdkr
)4fl: 24: 16: 35: 49[0 Qdoqdrdmsashud dwalokdr hmbktcd HB/
Mds )4fl[: CE�Mds )16[: AhRdMds )35[: dsb0 Vghkd sgdrd
lncdkr oqnuhcd fnnc dezbhdmbx: sgdhq odqenqlambdr aqd eaq
adghmc RNS� rdlamshb rdfldmsashnm lncdkr: drodbhakkx nm
sgd bgakkdmfhmf Bhsxrbaodr casards0
Bnloaqdc sn sgdrd vnqjr: ntq lncdkr oqnuhcd a ads/

sdq sqacd/nee adsvddm odqenqlambd amc dezbhdmbx ax dm/
aakhmf a fknaak qdbdoshud zdkc amc ltksh/rbakd kdaqmhmf vhsg
khfgsvdhfgs nodqashnmr0

Deybhdms Uhrhnm SpWmrenpldp0 Vghkd UhS oqnuhcdr hl/
oqdrrhud odqenqlambdr hm sgd ghfg/bnlotsashnm qdfhnm: hs hr
trtakkx hmedqhnq sn oqduhntr dezbhdms BMMr )28: 13: 4: fl7[
vgdm saqfdshmf sgd knv/bnlotsashnm qdfhnm0 Sn bknrd sgd
fao: LnahkdUhS )22[ oqnonrdr sn bnlahmd sgd rsqdmfsg ne
BMM amc UhS ax qdokabhmf knbak oqnbdrrhmf hm bnmunkt/
shnmr vhsg fknaak oqnbdrrhmf trhmf sqamrenqldqr0 Lnahkd/

Enqldq )7[ oqnonrdr sn oaqakkdkhyd LnahkdMds amc Sqamr/
enqldq vhsg a svn/vax aqhcfd hm adsvddm enq edastqd etr/
hmf0 M�RUhS )fl5[ oqnonrdr sn kdudqafd mdtqak aqbghsdbstqd
rdaqbg sn rdaqbg enq dezbhdms UhS aqbghsdbstqdr0
Gnvdudq: sgdrd lncdkr lahmkx enbtr nm hlafd bkarrhz/

bashnm amc rshkk qdkx nm rdke/assdmshnm vhsg ptacqashb bnlot/
sashnmak bnlokdwhsx: sgtr tmrthsaakd enq nm/cduhbd rdlamshb
rdfldmsashnm0

Deybhdms Cddo KdWpmhmf0 Ntq vnqj hr akrn qdkasdc sn dez/
bhdms cddo kdaqmhmf: vghbg ahlr as hloqnuhmf sgd dezbhdmbx
ne cddo mdtqak mdsvnqjr rn sgas vd bam cdoknx sgdl nm
gaqcvaqd okasenqlr vhsg khlhsdc qdrntqbdr: rtbg ar lnahkd
ognmdr amc HnS cduhbdr0 Sxohbak sdbgmnknfhdr hm dezbhdms
cddo kdaqmhmf hmbktcd mdsvnqj oqtmhmf )19: 11: 17[: ptamsh/
yashnm )fl8[: dezbhdms lncdk aqbghsdbstqd cdrhfm )14: 21[: amc
sqahmhmf sdbgmhptdr )12: 3[0 Hm acchshnm sn lamtak cdrhfmr:
lamx qdbdms vnqjr trd �tsnLK sdbgmhptdr )43: 2: 5[ sn at/
snlashbakkx cdrhfm )4[: oqtmd )1fl[ amc ptamshyd )33[ mdtqak
mdsvnqjr0

40 Bnmbktrhnm
Hm sghr vnqj: vd rstchdc dezbhdms aqbghsdbstqd cdrhfm

enq nm/cduhbd rdlamshb rdfldmsashnm0 Vd hmsqnctbdc a
khfgsvdhfgs ltksh/rbakd assdmshnm lnctkd sgas rhltksamd/
ntrkx abghdudr a fknaak qdbdoshud zdkc: amc ltksh/rbakd
kdaqmhmf vhsg khfgsvdhfgs amc gaqcvaqd/dezbhdms nodqa/
shnmr: sgtr oqnuhchmf rhfmhzbams roddcto nm dcfd cduhbdr
vhsgnts odqenqlambd knrr sgam RNS� rdlamshb rdfldmsa/
shnm lncdkr0 Enq etstqd vnqj: vd vhkk dwoknqd aookxhmf De/
zbhdmsUhS sn nsgdq uhrhnm sarjr amc etqsgdq rbakhmf to ntq
DezbhdmsUhS lncdkr0



Pdedpdmbdr
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7
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rdoaqaakd bnmunktshnm enq rdlamshb hlafd rdfldmsashnm0 Hm
Opnbddchmfr ne sgd DtpnodXm bnmedpdmbd nm bnlotsdp uhrhnm
–DAAU(: oafdr 79fl-7fl7: 19fl70 6

)7[ Xhmodmf Bgdm: Whxamf Cah: Cnmfcnmf Bgdm: Ldmfbgdm
Kht: Whanxh Cnmf: Kt Xtam: amc Yhbgdmf Kht0 Lnahkd/
enqldq. Aqhcfhmf lnahkdmds amc sqamrenqldq0 Hm Opnbddc/
hmfr ne sgd HDDD bnmedpdmbd nm bnlotsdp uhrhnm Xmc oXssdpm
pdbnfmhshnm: 19110 7

)8[ Anvdm Bgdmf: Hrgam Lhrqa: �kdwamcdq F Rbgvhmf: �kdwam/
cdq Jhqhkknu: amc Qnghs Fhqcgaq0 Larjdc/assdmshnm larj
sqamrenqldq enq tmhudqrak hlafd rdfldmsashnm0 Hm Opnbddc/
hmfr ne sgd HDDD,AUE Anmedpdmbd nm Anlotsdp Uhrhnm Xmc
OXssdpm Pdbnfmhshnm: oafdr fl189-fl188: 19110 7

)fl9[ Anvdm Bgdmf: �kdw Rbgvhmf: amc �kdwamcdq Jhqhkknu0 Odq/
ohwdk bkarrhzbashnm hr mns akk xnt mddc enq rdlamshb rdfldm/
sashnm0 �cuXmbdr hm MdtpXk HmenplXshnm Opnbdrrhmf Rwrsdlr:
23: 191fl0 7

)flfl[ Jqyxrysne Bgnqnlamrjh: Uakdqhh Khjgnrgdqrsnu: Cauhc Cn/
gam: Whmfxnt Rnmf: �mcqdda Famd: Salar Raqknr: Odsdq
Gavjhmr: Iaqdc Cauhr: �eqny Lnghtcchm: Ktjary Jahrdq:
ds ak0 Qdsghmjhmf assdmshnm vhsg odqenqldqr0 XpWhu opdophms
XpWhu.19980fi3683: 19190 2

)fl1[ Laqhtr Bnqcsr: Lngaldc Nlqam: Rdaarsham Qalnr: Shln
Qdgedkc: Laqjtr Dmyvdhkdq: Qncqhfn Admdmrnm: Tvd
Eqamjd: Rsdeam Qnsg: amc Adqms Rbghdkd0 Sgd bhsxrbaodr
casards enq rdlamshb tqaam rbdmd tmcdqrsamchmf0 Hm Opnbddc/
hmfr ne sgd HDDD bnmedpdmbd nm bnlotsdp uhrhnm Xmc oXssdpm
pdbnfmhshnm: oafdr 21fl2-2112: 19fl50 1: 4

)fl2[ Yhgamf Cah: Gamwhan Kht: Ptnb U Kd: amc Lhmfwhmf Sam0
Bnasmds. Laqqxhmf bnmunktshnm amc assdmshnm enq akk casa
rhydr0 �cuXmbdr hm MdtpXk HmenplXshnm Opnbdrrhmf Rwrsdlr:
23.2854-2866: 191fl0 5

)fl3[ Iha Cdmf: Vdh Cnmf: Qhbgaqc Rnbgdq: Kh/Iha Kh: Jah Kh:
amc Kh Edh/Edh0 Hlafdmds. � kaqfd/rbakd ghdqaqbghbak hlafd
casaaard0 Hm AUOP: 19980 4

)fl4[ Whangam Chmf: Whamfxt Ygamf: Xhygtamf Ygnt: Itmfnmf
Gam: Fthftamf Chmf: amc Iham Rtm0 Rbakhmf to xntq jdqmdkr
sn 2flw2fl. Qduhrhshmf kaqfd jdqmdk cdrhfm hm bmmr0 Hm Opnbddc/
hmfr ne sgd HDDD bnmedpdmbd nm bnlotsdp uhrhnm Xmc oXssdpm
pdbnfmhshnm: 19110 fl

)fl5[ Bgdmfxtd Fnmf: Chkhm Vamf: Ldmf Kh: Whmkdh Bgdm:
Yghbgdmf Xam: Xtamcnmf Sham: phamf kht: amc Uhjar Bgam/
cqa0 M�RUhs. Mdtqak aqbghsdbstqd rdaqbg enq dezbhdms uhrhnm
sqamrenqldqr vhsg fqachdms bnmfihbs avaqd rtodqmds sqahmhmf0
Hm HmsdpmXshnmXk Anmedpdmbd nm KdXpmhmf PdopdrdmsXshnmr:
19110 7

)fl6[ Ldmf/Gan Ftn: Bgdmf/Yd Kt: Phahm Gnt: Ygdmf/Mhmf Kht:
Lhmf/Lhmf Bgdmf: amc Rgh lhm Gt0 Rdfmdws. Qdsghmj/
hmf bnmunktshnmak assdmshnm cdrhfm enq rdlamshb rdfldmsa/
shnm0 Hm �khbd G0 Ng: �kdjg �faqvak: Camhdkkd Adkfqaud:
amc Jxtmfgxtm Bgn: dchsnqr: �cuXmbdr hm MdtpXk HmenplX/
shnm Opnbdrrhmf Rwrsdlr: 19110 fl: 1: 6: 7

)fl7[ Jah Gam: Xtmgd Vamf: Ph Sham: Ihamxtam Ftn: Bgtmihmf
Wt: amc Bgamf Wt0 Fgnrsmds. Lnqd edastqdr eqnl bgdao
nodqashnmr0 Hm Opnbddchmfr ne sgd HDDD,AUE bnmedpdmbd nm
bnlotsdp uhrhnm Xmc oXssdpm pdbnfmhshnm: oafdr fl479-fl478:
19190 7

)fl8[ Rnmf Gam: Gthyh Lan: amc Vhkkhal I Cakkx0 Cddo bnl/
oqdrrhnm. Bnloqdrrhmf cddo mdtqak mdsvnqjr vhsg oqtmhmf:
sqahmdc ptamshyashnm amc gteelam bnchmf0 Hm HAKP: 19fl50 7

)19[ Rnmf Gam: Idee Onnk: Ingm Sqam: amcVhkkhalCakkx0 Kdaqmhmf
ansg vdhfgsr amc bnmmdbshnmr enq dezbhdms mdtqak mdsvnqj0 Hm
MdtpHOR: 19fl40 7

)1fl[ Xhgth Gd: Ih Khm: Yghiham Kht: Gamqth Vamf: Kh/Iha Kh: amc
Rnmf Gam0 �lb. �tsnlk enq lncdk bnloqdrrhnm amc abbdk/
dqashnm nm lnahkd cduhbdr0 Hm DAAU: 19fl70 7

)11[ Xhgth Gd: Whamfxt Ygamf: amc Iham Rtm0 Bgammdk oqtmhmf
enq abbdkdqashmf udqx cddo mdtqak mdsvnqjr0 Hm HAAU: 19fl60
7

)12[ Fdneeqdx Ghmsnm: Nqhnk Uhmxakr: amc Idee Cdam0 Chrshkk/
hmf sgd jmnvkdcfd hm a mdtqak mdsvnqj0 XpWhu opdophms
XpWhu.fi49209142fi: 19fl40 7

)13[ �mcqdv Gnvaqc: Laqj Ramckdq: Fqabd Bgt: Khamf/Bghdg
Bgdm: An Bgdm: Lhmfwhmf Sam: Vdhitm Vamf: Xtjtm Ygt:
Qtnlhmf Oamf: Uhiax Uartcduam: ds ak0 Rdaqbghmf enq ln/
ahkdmdsu20 Hm HAAU: 19fl80 7

)14[ �mcqdv F Gnvaqc: Ldmfknmf Ygt: An Bgdm: Clhsqx
Jakdmhbgdmjn: Vdhitm Vamf: Snahar Vdxamc: Laqbn �m/
cqddssn: amc Gaqsvhf �cal0 Lnahkdmdsr. Dezbhdms bnmunkt/
shnmak mdtqak mdsvnqjr enq lnahkd uhrhnm aookhbashnmr0 XpWhu
opdophms XpWhu.fi69309375fi: 19fl60 7

)15[ �mfdknr Jasgaqnontknr: �onnqu Uxar: Mhjnkanr Oaooar: amc
Eqamb’nhr Ekdtqds0 Sqamrenqldqr aqd qmmr. Ears atsnqdfqdrrhud
sqamrenqldqr vhsg khmdaq assdmshnm0 Hm HmsdpmXshnmXk Anmedp/
dmbd nm LXbghmd KdXpmhmf: oafdr 4fl45-4fl540 OLKQ: 19190
fl: 2

)16[ Gambgan Kh: Odmfedh Whnmf: Ganphamf Eam: amc Iham Rtm0
Ceamds. Cddo edastqd affqdfashnm enq qdak/shld rdlamshb rdf/
ldmsashnm0 Hm Opnbddchmfr ne sgd HDDD,AUE bnmedpdmbd nm



bnlotsdp uhrhnm Xmc oXssdpm pdbnfmhshnm: oafdr 8411-842fl:
19fl80 7

)17[ Ygtamf Kht: Ihamftn Kh: Yghphamf Rgdm: Fan Gtamf:
Rgntldmf Xam: amc Bgamfrgth Ygamf0 Kdaqmhmf dezbhdms
bnmunktshnmak mdsvnqjr sgqntfg mdsvnqj rkhllhmf0 Hm HAAU:
19fl60 7

)18[ Yd Kht: Xtsnmf Khm: Xtd Ban: Gam Gt: Xhwtam Vdh: Ygdmf
Ygamf: Rsdogdm Khm: amc Aahmhmf Ftn0 Rvhm sqamrenqldq.
Ghdqaqbghbak uhrhnm sqamrenqldq trhmf rghesdc vhmcnvr0 Hm
Opnbddchmfr ne sgd HDDD,AUE HmsdpmXshnmXk Anmedpdmbd nm
Anlotsdp Uhrhnm: oafdr fl99fl1-fl9911: 191fl0 5

)29[ Ygtamf Kht: Gamyh Lan: Bgan/Xtam Vt: Bgqhrsnog Edhbgs/
dmgnedq: Sqdunq Caqqdkk: amc Rahmhmf Whd0 � bnmumds enq sgd
1919r0 Hm Opnbddchmfr ne sgd HDDD bnmedpdmbd nm bnlotsdp
uhrhnm Xmc oXssdpm pdbnfmhshnm: 19110 5

)2fl[ Inmasgam Knmf: Duam Rgdkgaldq: amc Sqdunq Caqqdkk0 Etkkx
bnmunktshnmak mdsvnqjr enq rdlamshb rdfldmsashnm0 Hm Opn/
bddchmfr ne sgd HDDD bnmedpdmbd nm bnlotsdp uhrhnm Xmc oXs/
sdpm pdbnfmhshnm: oafdr 232fl-2339: 19fl40 6: 7

)21[ MhmfmhmfLa: Whamfxt Ygamf: Gah/San Ygdmf: amc Iham Rtm0
Rgtefidmds u1. Oqabshbak fthcdkhmdr enq dezbhdms bmm aqbghsdb/
stqd cdrhfm0 Hm DAAU: 19fl70 7

)22[ Rabghm Ldgsa amc Lngallac Qarsdfaqh0 Lnahkduhs. Khfgs/
vdhfgs: fdmdqak/otqonrd: amc lnahkd/eqhdmckx uhrhnm sqamr/
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sXshnmr: 19110 7
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Ialdr Aqacatqx: Fqdfnqx Bgamam: Sqdunq Jhkkddm: Ydlhmf
Khm: MasakhaFhldkrgdhm: Ktba�mshfa: ds ak0 Oxsnqbg. �m hl/
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5
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)33[ Shamygd Vamf: Jtam Vamf: Gam Bah: Ih Khm: Yghiham Kht:
Gamqth Vamf: Xtitm Khm: amc Rnmf Gam0 �op. Inhms rdaqbg
enq mdsvnqj aqbghsdbstqd: oqtmhmf amc ptamshyashnm onkhbx0 Hm
AUOP: 19190 7

)34[ Dmyd Whd: Vdmgah Vamf: Yghchmf Xt: �mhla �mamcjtlaq:
Inrd L �kuaqdy: amc Ohmf Ktn0 Rdfenqldq. Rhlokd amc
dezbhdms cdrhfm enq rdlamshb rdfldmsashnm vhsg sqamrenql/
dqr0 �cuXmbdr hm MdtpXk HmenplXshnm Opnbdrrhmf Rwrsdlr:
23: 191fl0 fl: 1: 6: 7

)35[ Bgamfpham Xt: Ihmfan Vamf: Bgan Odmf: Bgamfwhm Fan:
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