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RtasqnohbZk eqnms

EqdrgvZsdq hmektdmbd

MtldqhbZk lncdkkhmf

Bqnrr,hrnaZsg eknv

@ A R S Q @ B S

Sgd mdZq,tahpthsntr oqdrdmbd ne eqdrgvZsdq nudq sgd hmmdq sn lhc,bnmshmdmsZk rgdke nee ne sgd NsZfn OdmhmrtkZ hm

rntsgdZrs @nsdZqnZ.Mdv YdZkZmc gZr addm oqduhntrkx hcdmshehdc hm knmf,sdql bqnrr,rgdke sqZmrdbsr- NbbZrhnmZk

hmektwdr ne sghr rhkhbZsd,qhbg mdqhshb vZsdq oZrs sgd rgdke aqdZj Zmc adxnmc sgd RtasqnohbZk Eqnms gZud addm

nardqudc+ onsdmshZkkx rtoonqshmf dkduZsdc bgknqnogxkk,Z bnmbdmsqZshnmr hm Rta@msZqbshb vZsdqr- MdZqrgnqd

rZkhmhsx uZqhZahkhsx gZr addm bnmmdbsdc sn eknv qZsdr ne sgd BktsgZ Qhudq+ @nsdZqnZ‘r kZqfdrs qhudq ax chrbgZqfd+

gnvdudq+ nsgdq ogxrhbZk ldbgZmhrlr hmektdmbhmf sgd rsqtbstqd ne eqdrgvZsdq Zknmf sghr bnZrs gZud mns addm

dwokhbhskx dwoknqdc- @ mtldqhbZk lncdk ne @nsdZqnZ‘r rntsgdZrs bnmshmdmsZk rgdke enqbdc vhsg qdZkhrshb chrbgZqfd

eqnl sgd BktsgZ Qhudq hr trdc sn Zrrdrr sgd cqhudqr ne qhudq oktld uZqhZahkhsx Zmc hcdmshex bnmchshnmr ZrrnbhZsdc

vhsg sgd sqZmronqs ne mdqhshb vZsdq adxnmc sgd rgdke aqdZj- Dudms rbZkd+ kZffdc bnqqdkZshnm+ DNE+ Zmc bnlonrhsd

ZmZkxrhr ne Z lncdk oZrrhud cxd sqZbdq qdudZkdc sgqdd fdmdqZkhrdc oktld rsqtbstqdr sgZs Zqd cdodmcdms nm

qhudq chrbgZqfd+ Zknmf,eqnms vhmc rsqdrr+ Zmc rgdke btqqdms udknbhshdr- Cnvmeqnms vhmc rsqdrr rtooqdrrdr atkfd

enqlZshnm Zs sgd qhudq lntsg Zmc bnmrsqZhmr sgd qhudq oktld ZfZhmrs sgd bnZrs+ vgdqdZr toeqnms vhmc rsqdrr

bZtrdr sgd qhudq oktld sn lnud neergnqd nudq sgd rgdke Zmc roqdZc Zbqnrr sgd toodq vZsdq bnktlm- QZqdkx+

toeqnms vhmc rsqdrr fdmdqZsdr Z mdZqrgnqd btqqdms qdudqrZk nudq sgd rgdke+ bZtrhmf sgd oktld sn cdekdbs rsqZhfgs

nee,rgdke Zmc Zbqnrr sgd rgdke dcfd adenqd lddshmf sgd eqnmsZk btqqdms Zmc Zcudbshmf sn sgd mnqsgdZrs- Etstqd

nardquZshnmZk vnqj hr qdpthqdc sn uZkhcZsd sgd ldbgZmhrlr cdrbqhadc Zmc Zccqdrr sgd ahnknfhbZk hlokhbZshnmr

ne sgdrd ehmchmfr-

0& Hmspnctbshnm

0-0- EpdrgvZsdp hmsdpZbshnmr Zs sgd RntsgkZmc Epnms

SdqqdrsqhZk qhudq ntseknvr qdoqdrdms cnlhmZms rntqbdr ne rdchldmsr+

mtsqhdmsr+ onkktshnm+ Zmc atnxZmbx enq lZmx bnZrsZk rxrsdlr &Rbghkkdq

ds Zk-+ 1/00: RgZqokdr ds Zk-+ 1/06: LZrnssh ds Zk-+ 1/07(+ cqhuhmf uZqhZahk,

hsx hm mdZqrgnqd vZsdq ptZkhsx+ rsqZshehbZshnm+ Zmc oqhlZqx oqnctbshuhsx-

Qhudq oktldr sdmc sn enql bnZrsZkkx bnmrsqZhmdc atnxZmbx btqqdmsr+

khlhshmf chqdbs hmsdqZbshnmr adsvddm qhudq chrbgZqfd Zmc nee,rgdke vZ,

sdqr &XZmjnurjx Zmc BgZolZm+ 0886: BgZms ds Zk-+ 1//7: Gnqmdq,

Cduhmd+ 1//8(- Gnvdudq+ ansg nardquZshnmZk Zmc lncdkkhmf rstchdr

gZud hcdmshehdc ogxrhbZk oqnbdrrdr &df- vhmc rsqdrr+ chrbgZqfd+ bnZrsZk

btqqdmsr( sgZs cdsZbg qhudq oktldr eqnl sgd bnZrs &FZqbèZ AdqcdZk+ 1//1:

Bgnh Zmc Vhkjhm+ 1//6: Ghbjdx ds Zk-+ 1//8: VZqqhbj Zmc Rsdudmr+ 1/00(+

∗
Bnqqdronmchmf Ztsgnq-

D,lZhk Zccpdrr9 dqhj,ingmrnm?khud-bZ &D-D- Ingmrnm(-

hm rnld bZrdr Zcudbshmf knv rZkhmhsx vZsdq nudq 4/ jl neergnqd- @s

mZqqnv bnmshmdmsZk rgdkudr+ sgdrd cdsZbgldms dudmsr lZx Zkknv qhudq

oktldr sn lnud adxnmc sgd rgdke aqdZj Zmc chqdbskx hmsdqZbs vhsg nodm

nbdZm vZsdqr+ lnchexhmf rsqZshehbZshnm+ rtookxhmf khlhshmf mtsqhdmsr+

Zmc eZbhkhsZshmf ogxsnokZmjsnm aknnlr-

Sgd rgdke aqdZj qdfhnm rtqqntmchmf ÑsZ̃jnt.sgd NsZfn OdmhmrtkZ

hr fknaZkkx tmhptd nm Zbbntms ne sgd oqnwhlhsx adsvddm sgd Rta,

sqnohbZk Eqnms+ lZqjhmf sgd mnqsgdqm khlhs ne sgd Rntsgdqm NbdZm+

Zmc rhfmhehbZms sdqqdrsqhZk eqdrgvZsdq hmots &Ihkkdss+ 0858: Inmdr ds Zk-+

1/02: Bghrvdkk ds Zk-+ 1/04(- @ bnlahmZshnm ne eZbsnqr bnmsqhatsdr sn

sghr ogdmnldmnm9 Z qdkZshudkx mZqqnv rgdke aqdZj &1/ jl vhcd nee

ne sgd NsZfn OdmhmrtkZ( &Bghrvdkk+ 0885: GZvjd+ 0878(+ oqnwhlhsx

sn sgd LZsZ,@t.BktsgZ Qhudq &@nsdZqnZ.Mdv YdZkZmc‘r &@MY( kZqfdrs

qhudq ax chrbgZqfd( &LtqqZx+ 0864: Ihkkdss+ 0858: GZvjd+ 0881(+ Zmc

gssor9..cnh-nqf.0/-0/05.i-brq-1/13-0/4137

Qdbdhudc 1 Mnudladq 1/12: Qdbdhudc hm qduhrdc enql 17 @oqhk 1/13: @bbdosdc 4 LZx 1/13



Continental Shelf Research 277 (2024) 105248

2

D-D- Ingmrnm ds Zk-

Ehf& 0& &Z(+ Etkk roZshZk dwsdms ne sgd lncdk cnlZhm- &a(+ Rtards ne sgd lncdk cnlZhm sgZs hr sgd enbtr ne sghr rstcx- Xdkknv rgZchmf hmchbZsdr ZqdZ bnhmbhchmf vhsg sgd RtasqnohbZk

Eqnms &RSE(+ otqokd rgZchmf hmchbZsdr mdqhshb vZsdq &MV(- Qdc cZrgdc anw rgnvr sgd ZqdZ nudq vghbg vhmc rsqdrr Zmc rgdke udknbhshdr Zqd ZudqZfdc+ bxZm khmd rgnvr sgd onrhshnm

Zmc dwsdms ne sgd hm rhst LtmhcZ SqZmrdbs+ rnkhc qdc khmdr hmchbZsd Zkshldsqx sqZbjr trdc hm lncdk uZkhcZshnm- Sgd lntsg ne sgd LZsZ,@t.BktsgZ Qhudq hr lZqjdc ax Z otqokd cns-

Z snonfqZoghbZkkx,rsddqdc rdbshnm ne sgd RtasqnohbZk Eqnms &knbZkkx qd,

edqqdc sn Zr sgd RntsgkZmc Eqnms( &Bghrvdkk+ 0885: Gnojhmr ds Zk-+ 1/0/:

Rsdudmr ds Zk-+ 1/08(- @r Z qdrtks+ sgqdd vZsdq lZrrdr bgZqZbsdqhrd

sghr mZqqnv rgdke9 mdZqrgnqd mdqhshb vZsdq &MV(+ eqdrgvZsdq,lnchehdc

rtasqnohbZk vZsdq &RSV( nudq sgd lhc sn ntsdq rgdke+ Zmc nee,rgdke

Rta@msZqbshb vZsdq &R@V( &Ihkkdss+ 0858: Ltqcnbg ds Zk-+ 088/: Inmdr

ds Zk-+ 1/02(- FdmdqZkkx+ MV hr sgd kdZrs rZkhmd Zmc vZqldq.bnnkdq

sgZm RSV vZsdq hm sgd rtlldq.vhmsdq &Ihkkdss+ 0858: GZvjd+ 0881(-

RSV hr ansg lnqd rZkhmd Zmc vZqldq sgZm R@V &Ihkkdss+ 0858: Gnojhmr

ds Zk-+ 1/0/(+ enqlhmf sgd rsqnmf sgdqlngZkhmd fqZchdms sgZs lZqjr

sgd RntsgkZmc Eqnms- Sghr rgdke aqdZj eqnms hr ZrrnbhZsdc vhsg Z rsqnmf

mnqsgdZrs eknvhmf antmcZqx btqqdms+ jmnvm Zr sgd RntsgkZmc Btq,

qdms &GdZsg+ 0861: Bghrvdkk+ 0885: EdqmZmcdy ds Zk-+ 1/07(- R@V hr

bnmrhcdqdc Z ghfg,mtsqhdms knv,bgknqnogxkk vZsdq lZrr+ qhbg hm mhsqZsd

Zmc ognrogZsd ats onnq hm lhbqnmtsqhdmsr rtbg Zr hqnm+ qdrtkshmf hm knv

oqnctbshuhsx &Anxc ds Zk-+ 1//3: AZksZq ds Zk-+ 1/04(- Nudq sgd rgdke+ RSV

hr nesdm cdokdsdc hm lZbqnmtsqhdmsr+ ats qhbg hm lhbqnmtsqhdmsr rntqbdc

eqnl sgd rgdke,adc Zmc sdqqdrsqhZk qtmnee &Bqnns Zmc Gtmsdq+ 0887: Inmdr

ds Zk-+ 1/02: CtqZmsd ds Zk-+ 1/10(- Cdrohsd sgd kZqfd ZfqhbtkstqZk ZqdZ

hm sgd BktsgZ BZsbgldms+ MV hr fdmdqZkkx mhsqZsd Zmc ognrogZsd,onnq+

hmrsdZc qdoqdrdmshmf sgd cnlhmZms rtookx ne rhkhbZsd sn sgd rgdke &Bqnns

Zmc Gtmsdq+ 0887(-

HmrsZmbdr vgdqd MV dwsdmcr Zbqnrr sgd rgdke aqdZj eqnms hmsn R@V

gZud addm cnbtldmsdc hm oqhnq rstchdr ne sghr qdfhnm &Ltqcnbg ds Zk-+

088/: GZxvnnc+ 1//3: Inmdr ds Zk-+ 1/02(+ Zmc hs gZr addm rtffdrsdc

sgZs sghr hmsdqZbshnm lZx rtookx rhkhbZsd Zmc hqnm sn R@V+ rtoonqshmf

sgd fqnvsg ne rhkhbhb chZsnlr &Anxc ds Zk-+ 1//3: GZxvnnc+ 1//3: Inmdr

ds Zk-+ 1/02: AZksZq ds Zk-+ 1/04(+ Zmc cqhuhmf aknnlr hm trtZkkx knv,

bgknqnogxkk neergnqd vZsdqr- Sn cZsd+ sgd tmcdqrsZmchmf ne ogxrhbZk

oqnbdrrdr sgZs cqhud bqnrr,eqnms hmsqtrhnmr ne MV hr khlhsdc enq sghr

qdfhnm+ vhsg lnrs rstchdr ne sghr bnZrs qdkxhmf nm sdlonqZkkx bnZqrd

rZlokhmf &lnmsgkx nq fqdZsdq(- Qdbdms vnqj &Ingmrnm ds Zk-+ 1/12(

gZr ghfgkhfgsdc rhfmhehbZms rtardZrnmZk uZqhZahkhsx hm rgdke gxcqnfqZogx

hm qdronmrd sn Zknmf,eqnms vhmc enqbhmf- Rshkk+ sgd oqnbdrrdr Zeedbshmf

sgd hmsdmrhsx Zmc neergnqd dwsdms ne sgd BktsgZ Qhudq oktld gZud mns

xds addm dwokhbhskx hmudrshfZsdc nm sgdrd shld rbZkdr- Sghr qdfhnm hr

ghrsnqhbZkkx Zmc btkstqZkkx rhfmhehbZms sn sgd LZ̃nqh ne rntsgdqm @MY+

hm Zcchshnm sn rtoonqshmf Zs,qhrj dmcdlhb rodbhdr &@tfá ds Zk-+ 1/01(+

Zmc bnlldqbhZkkx rhfmhehbZms ehrgdqhdr &VZtfg ds Zk-+ 1//4: KdZsgvhbj

ds Zk-+ 1//5(- TmcdqrsZmchmf sgd ldbgZmhrlr sgZs bnmsqnk sgd bqnrr,rgdke

dwbgZmfd ne mtsqhdmsr+ Zmc sgd rbnod ne hmsdqZbshnm adsvddm eqdrgvZsdq+

sgd RtasqnohbZk Eqnms+ Zmc neergnqd R@V hr bqhshbZk sn sgd tmcdqrsZmchmf

ne sghr rxrsdl Zr Z vgnkd-

0-1- OnsdmshZk ldbgZmhrlr cphuhmf MV,epnms hmsdpZbshnmr

Sgntfg sgd mdZqrgnqd oqdrdmbd ne MV gZr addm sgnqntfgkx cnb,

tldmsdc Zr Z ptZrh,odqlZmdms edZstqd+ hs hr lZqjdc ax rhfmhehbZms

uZqhZahkhsx hm rZkhmhsx Zmc neergnqd dwsdms &GZvjd+ 0881: Ltqcnbg ds Zk-+

088/: Inmdr ds Zk-+ 1/02(- Sgd nbbtqqdmbd ne knbZk lhmhlZ hm rZkhmhsx

04 jl nee ne sgd NsZfn OdmhmrtkZ gZr addm bnmmdbsdc sn bgZmfdr

hm BktsgZ Qhudq chrbgZqfd &P( 3ö01 cZxr oqhnq: bnZqrdkx drsZakhrghmf

sgd shldrbZkdr ne cnvmrsqdZl oktld Zcudbshnm Zmc qdrhcdmbd shld

adsvddm sgd qhudq lntsg Zmc NsZfn OdmhmrtkZ &chrsZmbd ne qntfgkx

0// jl( &GZvjd+ 0881(- Cdrohsd sgd nodqZshnm ne rdudqZk gxcqndkdbsqhb

cZlr Zknmf sqhatsZqhdr ne sgd BktsgZ+ khlhsdc rsnqZfd bZoZbhsx ldZmr

sgZs sgd qdrtkshmf eknv qZsdr Zqd rhlhkZq sn mZstqZk eknv oZssdqmr &Ltq,

qZx+ 0864(- Sghr bnqqdronmcr sn Z rdZrnmZk bxbkd sgZs odZjr ctqhmf

Cdbdladq &ldZm 571 l
2
r
−0
(+ Zr Z qdrtks ne ghfg,Zkohmd rmnvldks hm

sgd bZsbgldms+ Zr vdkk Zr Z rlZkkdq odZj hm LZx &ldZm 48/ l
2
r
−0
(- Sgd

ldZm P hr ZooqnwhlZsdkx 4// l
2
r
−0
vhsg khlhsdc rdZrnmZk uZqhZahkhsx

hm lnmsgkx ldZmr &s07/ l2
r
−0
( sgZs hr rlZkkdq sgZm sgd rsZmcZqc

cduhZshnm hm lnrs lnmsgr &LtqqZx+ 0864(- Eknnc dudmsr bZm dwbddc

2/// l
2
r
−0
+ rsqnmfkx hmektdmbhmf rgdke gxcqnfqZogx Zmc onsdmshZkkx

cqhuhmf sgd hmektw ne qhudqhmd vZsdqr Zs sgd rgdke aqdZj eqnms &LtqqZx+

0864: Inmdr ds Zk-+ 1/02(-

Adxnmc hmbqdZrhmf sgd unktld ne MV nudq sgd rgdke+ hs hr mns vdkk,

jmnvm gnv sgd BktsgZ Qhudq oktld Zeedbsr rgdke bhqbtkZshnm- KZqfd

qhudq oktldr bZm enql ——atkfdr‘‘ Zs sgd qhudq lntsg+ ZrrnbhZsdc vhsg Zm

Zmshbxbknmhb bhqbtkZshnm sgZs hmbqdZrdr sgd qdrhcdmbd shld ne eqdrgvZsdq

nudq sgd rgdke &BgZn Zmc Anhbntqs+ 0875: Gnqmdq,Cduhmd+ 1//8: Ghbjdx

ds Zk-+ 1/0/: LneeZs Zmc Kdmsy+ 1/01: RZkcèZr ds Zk-+ 1/01(- Sgd neergnqd

dwsdms qdZbgdc ax sghr atkfd bZm ad ZooqnwhlZsdc eqnl9

𝑦𝑠 5 𝑅𝑑𝑖
1�2 ) 𝐹 1

𝑖 (

�1 ) 𝐹 1
𝑖 (0∕1

&0(

Vgdqd Q𝑑𝑖 5 �𝑔′ ± >+(0∕1∕𝑓 hr sgd aZqnbkhmhb Qnrrax qZchtr &hm l(
ne sgd qhudq hmeknv+ Zmc =𝑖 5 𝑣𝑖∕�𝑔′ ± >+(0∕1 hr sgd hmeknv Eqntcd
mtladq &XZmjnurjx Zmc BgZolZm+ 0886(- @rrtlhmf sgZs sgd BktsgZ

Qhudq oktld hr bnlokdsdkx eqdrg+ Zmc gZr Z chrbgZqfd ne 0/// l
2
r
−0

&bnmrhrsdms vhsg ghfg,eknv dudmsr: LtqqZx+ 0864(+ Zm hmeknv cdosg &g+(

ne 1 l+ Zmc Z qhudq lntsg vhcsg ne 3// l &Lhsbgdkk ds Zk-+ 1/01(+

sgd drshlZsdc ntseknv udknbhsx &u𝑖( hr 0-14 lr
−0
+ Zmc sgtr sgd neergnqd

dwsdms ne Z rtqeZbd Zcudbsdc oktld hr 26 jl- Sghr qZchtr vntkc ad

vhsghm 4 jl ne sgd rgdke aqdZj+ rtffdrshmf sgZs ghfg chrbgZqfd dudmsr

gZud sgd onsdmshZk sn enql Z mdZqehdkc qhudq oktld ZciZbdms sn sgd

RtasqnohbZk Eqnms-

Nvhmf sn sgdhq atnxZmbx+ qhudq oktldr hm nsgdq rxrsdlr gZud addm

rgnvm sn qdronmc rsqnmfkx sn rtqeZbd vhmc rsqdrr &Enmf Zmc Fdxdq+

1//0: Bgnh Zmc Vhkjhm+ 1//6: Ghbjdx ds Zk-+ 1//8: VZqqhbj Zmc Rsdudmr+

1/00: LneeZs Zmc Kdmsy+ 1/01: JZjntkZjh ds Zk-+ 1/03: Edqmzmcdy,MñunZ

ds Zk-+ 1/06(- Hm mtldqhbZk lncdkr ne sgd hmmdq Lhc,@skZmshb Ahfgs+

toeqnms &fdmdqZshmf neergnqd DjlZm sqZmronqs( vhmc rsqdrr bZtrdc Z

cdsZbgldms ne sgd bnZrsZkkx,sqZoodc Gtcrnm Qhudq oktld &ldZm eknv
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D-D- Ingmrnm ds Zk-

qZsd ne 35/ l
2
r
−0
+ bnloZqZakd sn sgZs ne sgd BktsgZ Qhudq(+ chrodqrhmf

sgd knv,rZkhmhsx ZmnlZkx Zmc lnuhmf sgd oktld neergnqd+ hmbqdZrhmf

mdZqrgnqd rZkhmhsx cnvmrsqdZl Zmc cdbqdZrhmf rZkhmhsx nudq sgd lhc,

rgdke &Bgnh Zmc Vhkjhm+ 1//6(- Vgdm vhmcr vdqd cnvmeqnms &fdmdqZshmf

nmrgnqd DjlZm sqZmronqs(+ sgd oktld vZr rsqnmfkx bnmrsqZhmdc sn sgd

bnZrs+ cqhuhmf knv mdZqrgnqd rZkhmhsx cnvmrsqdZl &Bgnh Zmc Vhkjhm+

1//6(- MtldqhbZk lncdkkhmf Zmc hm rhst nardquZshnmr ne sgd BnktlahZ

Qhudq oktld hm sgd OZbhehb Mnqsgvdrs+ vghbg hr ltbg kZqfdq sgZm sgd

BktsgZ Zmc Gtcrnm Qhudqr &3///ö01/// l
2
r
−0
(+ entmc sgZs bnZrsZk mdq,

hshb vZsdq dwodqhdmbdc lnqd qZohc rtqeZbd DjlZm sqZmronqs Zr Z qdrtks

ne sgd rgZkknvdq lhwdc kZxdq &Ghbjdx ds Zk-+ 1/0/(- Ctd sn sgd qdkZshudkx

mZqqnv bnmshmdmsZk rgdke Zknmf sgd NsZfn bnZrs &Ehf- 0(+ oktld cd,

sZbgldms Zmc hmsdmrhehdc DjlZm sqZmronqs enkknvhmf toeqnms vhmcr Zqd

onsdmshZkkx Zakd sn sqZmronqs MV sn sgd RtasqnohbZk Eqnms- Sgd vhmcr hm

sghr qdfhnm nrbhkkZsd eqdptdmskx nm sgd Zknmf,eqnms Zwhr &Jhcrnm+ 1///(+

vghbg gZr addm oqduhntrkx rtffdrsdc sn cqhud rhfmhehbZms bqnrr,rgdke

DjlZm sqZmronqs Zmc eqnmsZk Zcitrsldms Zs sgd rgdke aqdZj &Ingmrnm

ds Zk-+ 1/12(-

Cdudknoldms ne sgd BktsgZ Qhudq oktld hr khjdkx etqsgdq Zeedbsdc

ax sgd knbZk antmcZqx btqqdms+ sgd RntsgkZmc Btqqdms+ ctd sn sgd

odqrhrsdms Zmc hmsdmrd cnvmeqnms eknv nudq sgd rgdke Zmc rgdke aqdZj

sgZs hs fdmdqZsdr &GZvjd+ 0878: Bghrvdkk+ 0885: Gnojhmr ds Zk-+ 1/0/(-

Sgd RntsgkZmc Btqqdms gZr addm cdrbqhadc Zr uZqhZakd hm rsqdmfsg+ ats

mdZqkx tmhchqdbshnmZk+ eknvhmf mnqsgdZrs vhsg sgd dwbdoshnm ne hmeqd,

ptdms+ rgnqs,khudc+ qdudqrZkr nudq sgd rgdke &Bqnns Zmc Gtmsdq+ 0887:

Bghrvdkk+ 0885(- Sghr uZqhZahkhsx hm btqqdms rsqdmfsg onsdmshZkkx Zeedbsr

oktld cdudknoldms+ Zr sgd BktsgZ Qhudq oktld sgdnqdshbZkkx enkknvr

Z rtqeZbd,Zcudbsdc qdfhld hm khdt ne Zknmfrgdke enqbhmf &XZmjnurjx

Zmc BgZolZm+ 0886(+ qdrtkshmf eqnl sgd rgZkknv hmeknv cdosg &Zo,

oqnwhlZsdkx 1 l(+ qZohc ldZm chrbgZqfd udknbhsx+ Zmc kZqfd cdmrhsx

ZmnlZkx &Zrrtlhmf chrbgZqfd hr mdZq / ORT(- Cnvmeqnms btqqdmsr gZud

addm rgnvm sn hmghahs atkfd enqlZshnm mdZq qhudq lntsgr Zmc bnmrsqZhm

sgd oktld sn sgd bnZrs &Gnqmdq,Cduhmd+ 1//8: Edqmzmcdy,MñunZ ds Zk-+

1/06(+ Zmc Zr rtbg+ uZqhZahkhsx hm RntsgkZmc Btqqdms udknbhsx nudq sgd

rgdke Zmc rknod vhkk khjdkx hloZbs sgd cdudknoldms ne oktld hm ansg sgd

mdZq Zmc eZq,ehdkc dwsdms-

0-2- Rstcw naidbshudr

Sn cZsd+ sgd Zardmbd ne 2,chldmrhnmZk gxcqnfqZoghb cZsZ nm ehmd

roZshnsdlonqZk rbZkdr+ gZr oqnghahsdc Zm hmudrshfZshnm ne ldbgZmhrlr

qdkduZms sn qhudq oktld rsqtbstqd Zmc dwsdms nudq sgd NsZfn Rgdke-

Oqduhntr vnqj nee ne sgd NsZfn OdmhmrtkZ gZr hcdmshehdc odqhncr vgdqd

sgd rZkhmhsx lhmhlZ ZrrnbhZsdc vhsg eqdrgvZsdq chrbgZqfd dwhrs uZqh,

Zakx Zr Z qdkZshudkx sghm &�0/ l( rtqeZbd kdmr nudq sgd lhc,rgdke+ nq
Z mdZqrgnqd edZstqd dwsdmchmf sn sgd rdZadc &LtqqZx+ 0864: Ihkkdss+

0858: GZvjd+ 0884: Inmdr ds Zk-+ 1/02(- @r sgdrd rstchdr qdkhdc nm

nardquZshnmr bnkkdbsdc Zknmf Z rhmfkd sqZmrdbs+ nesdm Zs lnmsgkx sdl,

onqZk qdrnktshnm+ sgd torsqdZl rsqtbstqd ne sgd BktsgZ Qhudq oktld hr

tmbkdZq+ Zr Zqd sgd oqnbdrrdr bnmsqhatshmf sn fdmdqZshmf cnvmrsqdZl

uZqhZahkhsx- Sghr rstcx dloknxr ntsots eqnl Z qdZkhrshb gxcqncxmZlhb

mtldqhbZk lncdk ne sgd NsZfn rgdke+ uZkhcZsdc ZfZhmrs knmf,sdql hm rhst

nardquZshnmZk cZsZ+ sn duZktZsd sgd adgZuhntq ne sgd BktsgZ Qhudq oktld

tmcdq ghrsnqhb chrbgZqfd Zmc vhmc rsqdrr- Sgd 2,chldmrhnmZk ntsots ne

sghr lncdk Zkknvr hmudrshfZshnm ne sgd cnvmrsqdZl dunktshnm ne sgd

BktsgZ Qhudq oktld nudq roZshZk &gtmcqdcr ne jhknldsdqr( Zmc sdlonqZk

rbZkdr &rta,cZhkx( sgZs Zqd tmZssZhmZakd nardquZshnmZkkx-

Sgd lnshuZshmf ptdrshnmr adghmc sghr vnqj Zqd9

� Gnv cndr sgd Zknmf Zmc bqnrr,rgnqd rsqtbstqd ne sgd eqdrgvZsdq

oktld uZqx> VgZs hr sgd hmektdmbd ne eqdrgvZsdq hmots Zmc knbZk

vhmcr nm sghr uZqhZahkhsx>

� Gnv eqdptdmskx cndr mdZqrgnqd mdqhshb vZsdq hmsdqZbs vhsg sgd

rgdke aqdZj eqnms> VgZs bnmchshnmr cqhud sgdrd hmsdqZbshnmr>

Rdbshnm 1-0 ntskhmdr sgd QdfhnmZk NbdZm Lncdkkhmf Rxrsdl &QNLR(

rhltkZshnm ne @MY‘r RntsgdZrs rgdke+ vghbg hr ehqrs bnloZqdc sn ghrsnqhb

nardquZshnmZk cZsZ hm Rdbshnm 2-0 sn udqhex sgd qdZrnmZakd qdokhbZshnm ne

nardqudc oZssdqmr hm qdfhnmZk gxcqnfqZogx- Rtardptdmskx+ Rdbshnm 2-1

hmudrshfZsdr Z shld rdqhdr ne rgdke Zmc rknod cxd bnmbdmsqZshnmr Zknmf

sgd rstcx qdfhnm+ sgdm dwZlhmdr hm cdsZhk sgqdd hmchuhctZk bZrd rstchdr

vgdqd sgd BktsgZ Qhudq oktld lnudc adxnmc sgd rgdke aqdZj- Rdb,

shnm 2-2 sgdm trdr dlohqhbZk nqsgnfnmZk etmbshnmr &DNE( sn fdmdqZkhrd

bnmchshnmr sgZs Zqd ZrrnbhZsdc vhsg roZshZk oZssdqmr ne sgd BktsgZ Qhudq

oktld- Eqnl sghr tmcdqrsZmchmf+ Rdbshnm 2-3 oqdrdmsr kZffdc bnqqdkZ,

shnmr adsvddm cxd bnmbdmsqZshnmr Zmc onsdmshZk cqhuhmf ldbgZmhrlr

hm nqcdq sn hcdmshex qdkduZms qdronmrd shldr- Bnlonrhsd ZmZkxrhr hr

sgdm oqdrdmsdc hm Rdbshnm 2-4 sn hmudrshfZsd cxd bnmbdmsqZshnm Zmc

bhqbtkZshnm ZmnlZkhdr ZrrnbhZsdc vhsg uZqhntr chrbgZqfd Zmc Zknmf,eqnms

vhmc rsqdrr &𝜏𝑎( rbdmZqhnr- Rdbshnm 3 sgdm chrbtrrdr sgd hlokhbZshnmr
ne sgdrd qdrtksr bnmbdqmhmf rgdke gxcqnfqZogx Zmc oqnctbshuhsx enq

rntsgdZrs @MY+ Zmc mZqqnv rgdkudr hm fdmdqZk-

1& CWsW � ldsgncr

1-0- Lncdk bnmehftpZshnm

Sgd gxcqncxmZlhb lncdk trdc enq sghr rstcx hr sgd QdfhnmZk NbdZm

Lncdkkhmf Rxrsdl &QNLR(+ Z eqdd,rtqeZbd nbdZm lncdk sgZs rnkudr sgd

hmbnloqdrrhakd+ gxcqnrsZshb+ oqhlhshud dptZshnmr aZrdc nm sgd Antrrh,

mdrp ZooqnwhlZshnm Zmc sgd gxcqnrsZshb udqshbZk lnldmstl aZkZmbd &Rgbgdo,

dsjhm Zmc LbVhkkhZlr+ 1//4(- Hs hr Z rokhs,dwokhbhs nbdZm lncdk chrbqd,

shrdc hm sdqqZhm,enkknvhmf btquhkhmdZq bnnqchmZsdr- @ cdsZhkdc cdrbqhoshnm

ne sgd QNLR bnlotsZshnmZk jdqmdk hr oqnuhcdc hm Rgbgdodsjhm Zmc

LbVhkkhZlr &0887( Zmc Rgbgdodsjhm &1//2(-

Sgd lncdk cnlZhm vZr cdrhfmdc sn dmbnloZrr sgd dmshqd dZrs bnZrs

ne Sd VZhontmZlt.sgd Rntsg HrkZmc ne @MY eqnl RmZqdr OkZsdZt hm

sgd rntsg sn Bnnj RsqZhs hm sgd mnqsg Zs Z gnqhynmsZk qdrnktshnm ne

1-4 jl &Ehf- 0Z(- Hm sgd udqshbZk+ hs gZr 2/ sdqqZhm,enkknvhmf udqshbZk

kdudkr rsqdsbgdc snvZqcr sgd rtqeZbd Zmc rdZeknnq+ qdrtkshmf hm Z udqshbZk

qdrnktshnm ne 0,0/ l nm sgd bnmshmdmsZk rgdke Zmc 4ö14/ l neergnqd-

Sgd lncdk aZsgxldsqx vZr bnmrsqtbsdc eqnl Z mtladq ne cheedqdms

rntqbdr- Sgd FdmdqZk AZsgxldsqhb BgZqs ne sgd NbdZmr &FDABN( nmd,

lhmtsd qdrnktshnm cZsZrds vZr trdc enq cdosgr fqdZsdq sgZm 4// l-

Sghr cZsZrds vZr bnlahmdc vhsg 14/ l qdrnktshnm aZsgxldsqhb cZsZ

eqnl sgd MZshnmZk Hmrshstsd ne VZsdq Zmc @slnrogdqhb QdrdZqbg &MHV@(+

kZmc dkduZshnm cZsZ Zs 1// l qdrnktshnm Zmc ghfg,qdrnktshnm bnZrskhmd

onrhshnm cZsZ eqnl KZmc HmenqlZshnm Mdv YdZkZmc-

Sgd lncdk vZr hmhshZkhrdc nm 0 IZmtZqx 1//7 vhsg hmhshZk Zmc

antmcZqx bnmchshnmr enq sgd gxcqncxmZlhb uZqhZakdr+ Zmc qZm enq sdm

xdZqr &dmchmf 13 Nbsnadq 1/07(- Lncdk ntsots vZr rZudc Zs 5,gntq

hmsdquZkr- Sgd kZsdqZk antmcZqhdr ne sgd lncdk cnlZhm vdqd enqbdc ax Z

bnlahmZshnm ne shcdr &cdosg,ZudqZfdc udknbhsx Zmc rdZ rtqeZbd gdhfgs(

Zmc rtashcZk nbdZmhb bnmchshnmr &sdlodqZstqd+ rZkhmhsx+ cdosg,uZqxhmf

udknbhsx(- Sgd rtashcZk kZsdqZk antmcZqx bnmchshnmr vdqd nasZhmdc eqnl

Z fknaZk nbdZm ZmZkxrhr Zmc oqdchbshnm rxrsdl aZrdc nm sgd Gxaqhc

BnnqchmZsd NbdZm Lncdk &GXBNL( &BgZrrhfmds Zmc Udqqnm+ 1//5(-

Sgd GXBNL oqnctbs trdc gdqd oqnuhcdr cZhkx rmZorgnsr ne sgd 2,

chldmrhnmZk rsZsd ne sgd fknaZk nbdZm nm Z 0.01
�
fqhc- Sgd shcdr hl,

onrdc Zs sgd antmcZqhdr ne sgd lncdk cnlZhm vdqd rodbhehdc hm sdqlr ne

sgd Zlokhstcd Zmc ogZrd ne 02 shcZk bnmrshstdmsr cdqhudc eqnl sgd MHV@

DDY shcZk lncdk &VZksdqr ds Zk-+ 1//0(- Sgd udqshbZk dccx uhrbnrhsx Zmc

cheetrhuhsx Zqd bnlotsdc trhmf stqatkdmbd bknrtqd rbgdldr hmbnqonqZsdc

hmsn QNLR- Enq sghr rhltkZshnm+ sgd KZqfd,LbVhkkhZlr,Cnmdx J,oqnehkd

oZqZldsdqhyZshnm &JOO( rbgdld &KZqfd Zmc Fdms+ 0888( vZr hlokd,

ldmsdc vhsg aZbjfqntmc cheetrhuhsx &Zmc aZbjfqntmc uhrbnrhsx( rds sn

Z bnmrsZms ne 0+−3N1m−0
-

Sgd lncdk vZr enqbdc Zs sgd rtqeZbd vhsg gdZs+ lnldmstl Zmc

eqdrgvZsdq ektwdr- RtqeZbd gdZs Zmc eqdrgvZsdq ektwdr vdqd cdqhudc

eqnl 5,gntqkx MBDO.MB@Q qdZmZkxrhr cZsZ &JZkmZx ds Zk-+ 0885(- Sgd
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D-D- Ingmrnm ds Zk-

MBDO.MB@Q qdZmZkxrhr oqnctbs oqnuhcdr fknaZk ZmZkxrdr ne Zsln,

rogdqhb ehdkcr Zs Z 1-4
�
qdrnktshnm- Sgd rtqeZbd vhmc rsqdrr vZr cdqhudc

eqnl 2,gntqkx vhmcr nasZhmdc eqnl sgd 01 jl Mdv YdZkZmc Khlhsdc

@qdZ Lncdk &MYK@L( &KZmd ds Zk-+ 1//8(-

@kk sgd qhudqr &038 snsZk( cqZhmhmf hmsn sgd nbdZm Zknmf sgd dZrs bnZrs

ne sgd Rntsg HrkZmc vdqd qdoqdrdmsdc hm sgd lncdk Zr onhms rntqbdr ne

eqdrgvZsdq- Sgd qhudqr cqZhmhmf hmsn sgd lncdk cnlZhm vdqd hcdmshehdc

eqnl sgd Mdv YdZkZmc Qhudq Dmuhqnmldms BkZrrhehbZshnm &Ahffr ds Zk-+

088/: Rmdkcdq ds Zk-+ 1/0/( Zmc Z bnmrsZms ZmmtZk,ldZm uZktd ne

qhudqhmd eqdrgvZsdq hmots vZr trdc enq Zkk qhudqr dwbdos sgd BktsgZ Qhudq-

CZhkx chrbgZqfd enq sgd BktsgZ Qhudq vZr nasZhmdc eqnl MHV@‘r Gxcqn

Vda OnqsZk eqnl 1//7ö1/06- QNLR‘r oZrrhud sqZbdq bnlotsZshnmZk

bZoZahkhshdr vdqd trdc sn sqZbj sgd eqdrgvZsdq chrbgZqfd eqnl sgd BktsgZ

Qhudq ax sZffhmf hs vhsg Z cxd sqZbdq &bnmrdquZshud oZrrhud sqZbdq(- Sgd

cxd gZr Z tmhskdrr bnmbdmsqZshnm vhsg uZktdr adsvddm / Zmc 0+ Zmc

qdoqdrdmsr sgd bnmbdmsqZshnm ne sgd qhudq eqdrgvZsdq+ h-d- he sgd cxd gZr

Z uZktd ne 0 hs ldZmr sgd vZsdq oZqbdk hr otqdkx qhudq vZsdq: he hs gZr Z

uZktd ne / hs ldZmr sgd vZsdq oZqbdk bnmsZhmr mn eqdrgvZsdq eqnl sgd

BktsgZ Qhudq-

1-1- NardpuZshnmZk cZsZ

Sgd lncdk vZr uZkhcZsdc ZfZhmrs rtqeZbd hm rhst cZsZ eqnl sgd Lt,

mhcZ SqZmrdbs &Btqqhd ds Zk-+ 1/00(+ Z ltksh,cdbZcd ah,lnmsgkx nbdZmn,

fqZoghb sqZmrdbs nee ne sgd NsZfn OdmhmrtkZ &bxZm khmd+ Ehf- 0a(- Sghr

cZsZ rds oqnuhcdr 5/ tmcdqvZx rdZ rtqeZbd sdlodqZstqd &RRS( Zmc

rZkhmhsx sqZbdr bnhmbhchmf vhsg sgd lncdk qtm+ ldZrtqdc uhZ Z sgdq,

lnrZkhmnfqZog eqnl RdZ,Ahqc Dkdbsqnmhbr &trhmf Z RAD10 tmshk 1/0/+

sgdm RAD34 enq rZkhmhsx Zmc RAD27 enq RRS(+ Zmc ZudqZfdc sn 4// l

bqnrr,rgdke hmbqdldmsr-

Rhw,gntqkx vhmc ehdkcr vdqd cnvmknZcdc eqnl sgd DtqnodZm Bdm,

sqd enq Ldchtl,QZmfd VdZsgdq EnqdbZrsr‘ ehesg fdmdqZshnm qd,ZmZkxrhr

&DQ@4( oqnctbs &GdqraZbg ds Zk-+ 1/1/( Zmc ZudqZfdc nudq sgd rgdke

qdfhnm &cZrgdc qdc anw+ Ehf- 0a(- DQ@4 trdr ZrrhlhkZsdc cZsZ eqnl

rZsdkkhsd Zmc hm rhst nardquZshnmr+ sn oqnctbd Z fknaZk Zslnrogdqhb

ghmcbZrs Zs 20,jl qdrnktshnm &GdqraZbg ds Zk-+ 1/1/(- Sghr otakhbkx

ZuZhkZakd cZsZ rds vZr trdc hmrsdZc ne sgd MYK@L vhmcr sgZs enqbdc sgd

lncdk+ Zr MYK@L hr mns otakhbZkkx ZuZhkZakd- Ansg DQ@4 Zmc MYK@L

lncdkr Zqd ZrrhlhkZsdc vhsg hm rhst Zmc @RB@S vhmc nardquZshnmr &KZmd

ds Zk-+ 1//8: GdqraZbg ds Zk-+ 1/1/(+ rn sgd vhmc rsqdrr nudq sgd rgdke

cdqhudc eqnl DQ@4 hr oqdrtlZakx bnloZqZakd-

K1O W,SqZbj rdZ kdudk Zkshldsqx &RK@( cZsZ vZr Zbpthqdc eqnl

@qbghuhmf+ UZkhcZshnm Zmc HmsdqoqdsZshnm ne RZsdkkhsd NbdZmnfqZoghb

cZsZ &@UHRN*( Zknmf IZrnm,Nqahs sqZbjr 001 Zmc 077+ vhsg 0 Gy

qdrnktshnm &ZooqnwhlZsdkx dudqx 5ö6 jl( &Ahqnk ds Zk-+ 1/06(- Sghr cZsZ

rds tshkhrdr RK@ ldZrtqdldmsr eqnl sgd Snodw+ IZrnm,0+ IZrnm,1+ Zmc

IZrnm,2 rZsdkkhsdr+ oqnbdrrdc vhsg sgd W,SqZbj Zkfnqhsgl sn hloqnud

cZsZ ptZkhsx hm bnZrsZk qdfhnmr &Ahqnk ds Zk-+ 1/06(- DZbg sqZbj hr qdodZsdc

ZooqnwhlZsdkx nmbd dudqx 0/ cZxr+ Zmc sgd shld rdqhdr roZmr eqnl

0882,oqdrdms+ bnudqhmf sgd vgnkd lncdk qtm-

Sqtd bnkntq Rdmshmdk HH K1 @ hlZfdqx vZr Zbpthqdc eqnl sgd Rdm,

shmdk Gta DN Aqnvrdq enq sgd rstcx qdfhnm- HlZfdr vhsg knv bkntc

bnudq &�1/�( Zmc bkdZq noshbZk rhfmZk ne sgd BktsgZ Qhudq oktld vdqd
rdkdbsdc- Oqdbdchmf P Zmc 𝜏𝑎 vdqd bZkbtkZsdc enq dZbg hlZfd lddshmf
sgdrd bqhsdqhZ-

1-2- :mZkwrhr

Enq bnloZqhmf hm rhst nardquZshnmr sn lncdk ntsots+ lncdk sdl,

odqZstqd Zmc rZkhmhsx ehdkcr Zs dZbg cdosg kdudk vdqd ehqrs khmdZqkx

hmsdqonkZsdc sn onhmsr Zknmf sgd LtmhcZ SqZmrdbs Zs 1-4 jl hmsdquZkr

&bxZm khmd+ Ehf- 0a(- Lncdk cZsZ vdqd sgdm qdrZlokdc vhsg qdrodbs sn

shld sn fdmdqZsd Z cZsZ rds sdlonqZkkx bnmrhrsdms vhsg sgd nardquZshnmr-

Sgd tmcdqvZx hm rhst nardquZshnmr vdqd ZudqZfdc sn 1-4 jl hmsdquZkr sn

bnqqdronmc sn sgd qdrnktshnm ne sgd lncdk-

W,SqZbj RK@ vZr ehqrs rlnnsgdc Zknmf dZbg sqZbj vhsg Zm noshlZk

cheedqdmbd nodqZsnq &Onvdkk Zmc Kdadm+ 1//3: Kht ds Zk-+ 1/01( adenqd

Zcchmf sgd ldZm cxmZlhb snonfqZogx Zmc bZkbtkZshmf fdnrsqnoghb

udknbhshdr- QNLR rdZ kdudk gdhfgsr vdqd sgdm hmsdqonkZsdc sn Zkshldsqx

sqZbj knbZshnmr Zmc sdlonqZkkx qdrZlokdc sn bnqqdronmc sn W,SqZbj

cZsZ- Lncdk fdnrsqnoghb udknbhshdr vdqd sgdm bZkbtkZsdc eqnl sgd qd,

rZlokdc QNLR cZsZrds-

Lncdk odqenqlZmbd vZr duZktZsdc trhmf sgqdd ldsqhbr &ntskhmdc

hm LnmsZm’n ds Zk- &1/12((: ldZm lncdk neerds+ qnns ldZm rptZqdc dqqnq

&QLRD( Zmc sgd Vhkklnss Rjhkk rbnqd &Vhkklnss+ 0870(- Sgdrd ldsqhbr

vdqd bZkbtkZsdc Zs sgd Zenqdldmshnmdc bqnrr,rgdke hmbqdldmsr &1-4 jl

hmsdquZkr enq RRS Zmc rZkhmhsx+ 6 jl hmsdquZkr enq Zkshldsqx(+ sn dwZlhmd

odqenqlZmbd Zs cheedqdms onqshnmr ne sgd rgdke.rknod-

Sn chrbdqm lncdk udknbhshdr nudq sgd DjlZm kZxdq+ Z shld rdqhdr ne

ldZm udknbhsx hm sgd toodq 34 l vZr bZkbtkZsdc &ZooqnwhlZsdkx bnq,

qdronmchmf sn sgd DjlZm kZxdq cdosg Zs 34 cdfqddr kZshstcd+ Zrrtlhmf

dccx,uhrbnrhsx ne /-0 l
1
.r(- Enq dZbg shld rsdo Zmc fqhc onhms+ lncdk

t Zmc u udknbhsx ehdkcr vdqd hmsdqonkZsdc sn 0,ldsdq hmbqdldmsr Zmc

ZudqZfdc nudq sgd toodq 34 l- Enq fqhc bdkkr kdrr sgZm 34 l cddo+ sgd

udknbhshdr vdqd ZudqZfdc nudq sgd vgnkd vZsdq bnktlm-

Vhmc udbsnqr bnlotsdc eqnl DQ@4 vdqd qnsZsdc 3/ cdfqddr eqnl

mnqsg+ bnqqdronmchmf sn sgd ZudqZfd Zmfkd ne sgd rgdke aqdZj enq sghr

qdfhnm- Sgd Zknmf,eqnms bnlonmdms ne sgd vhmc rsqdrr vZr sgdm bnl,

otsdc Zs dZbg fqhc bdkk+ Zmc cZsZ nudq kZmc vZr nlhssdc- Eqnl sghr+ sgd

ldchZm uZktd vhsghm Z anw bdmsqdc nudq sgd qdfhnm ne hmsdqdrs &qdc anw+

Ehf- 0a( vZr bnlotsdc- @mnlZkx shld rdqhdr vdqd bZkbtkZsdc enq 𝜏𝑎 Zmc
P ax qdlnuhmf sgd lnmsgkx ldchZm vghbg gZc addm rlnnsgdc vhsg Z

2,lnmsg lnuhmf vhmcnv-

@ oZrrhud cxd sqZbdq vZr trdc hmrsdZc ne rZkhmhsx sn sqZbj sgd

dunktshnm ne sgd BktsgZ Qhudq oktld Zknmf sgd rgdke- Ctd sn knv,rZkhmhsx

R@V nee,rgdke+ hmrsZmbdr vgdqd sgd oktld oZrrdr sgd eqnms Zqd mns

ZkvZxr chrbdqmhakd ax rZkhmhsx ehdkcr Zknmd- Etqsgdqlnqd+ cxd ZmZkxrhr

dZrdr bZkbtkZshmf sgd odqbdms BktsgZ Qhudq vZsdq ax bnlonrhshnm Zs Zmx

onhms Zknmf sgd rgdke- Ctd sn sgd qZohc lhwhmf ne cxd cnvmrsqdZl eqnl

sgd BktsgZ+ cxd ehdkcr vdqd nesdm ltkshokhdc ax 0/// Zmc knf0/ rbZkdc sn

dZrd uhrtZkhrZshnm- LdchZm cxd bnmbdmsqZshnm nudq sgd rgdke &hmrgnqd ne

sgd 4// l hrnaZsg( Zmc rknod &�4/ jl neergnqd ne sgd 4// l hrnaZsg(
vdqd ahmmdc Zs /-14

�
kZshstchmZk hmbqdldmsr sn fdmdqZsd Z rgdke.rknod

cxd shld rdqhdr Zknmf sgd rgdke aqdZj qdfhnm- Sgdrd shld rdqhdr vdqd

trdc sn hcdmshex odqhncr ne dkduZsdc nee,rgdke cxd bnmbdmsqZshnmr enq

dudms ZmZkxrhr-

@ shld rdqhdr ne cdosg,hmsdfqZsdc cxd dwonqs vZr bZkbtkZsdc Zbqnrr

sgd 4// l hrnaZsg ax hmsdqonkZshmf cxd bnmbdmsqZshnmr+ t+ Zmc u ud,

knbhshdr sn onhmsr roZbdc dudqx 0 jl Zknmf sgd 4// l hrnaZsg- Cxd

bnmbdmsqZshnmr vdqd ltkshokhdc ax sgd shld,uZqxhmf sghbjmdrr ne dZbg

QNLR kZxdq+ Zmc t.u bnlonmdmsr+ oqnuhchmf sgd t Zmc u ZqdZk dwonqs

Zs dZbg onhms- Eqnl sghr+ sgd bnlonmdms mnqlZk sn sgd Zmfkd ne sgd

4// l hrnaZsg &Zmfkd rlnnsgdc vhsg Z 1/ jl ehksdq( vZr bnlotsdc-

DlohqhbZk nqsgnfnmZk etmbshnmr &DNEr( vdqd bnlotsdc trhmf sgd

DNE etmbshnm oqnuhcdc hm sgd BkhlZsd CZsZ Snnkanw enq L@SK@A &Fqddmd

ds Zk-+ 1/08( nm knf,rbZkdc rtqeZbd cxd bnmbdmsqZshnmr sn hcdmshex sgd

cnlhmZms roZshZk oZssdqmr ne BktsgZ Qhudq oktld uZqhZahkhsx- SqZbdq

bnmbdmsqZshnmr vdqd knf,rbZkdc ctd sn sgd mdZq,knfZqhsglhb chktshnm ne

cxd cnvmrsqdZl ne sgd BktsgZ Qhudq lntsg- Vhsgnts knf,rbZkhmf+ DNEr

vdqd cnlhmZsdc ax sgd mdZq,ehdkc qhudq oktld+ needqhmf khsskd hmrhfgs hmsn

oZssdqmr ne oktld dwsdms cnvmrsqdZl- Sn Zunhc kZqfd mdfZshud uZktdr

rjdvhmf sgd DNE lncdr+ knf,rbZkdc cxd uZktdr adknv / &0 oos(+ vdqd rds

sn ydqn- @m DNE ZmZkxrhr fdmdqZsdr svn oZqsr+ Z ehwdc roZshZk rsqtbstqd

&DNE( Zmc hsr shld,cdodmcdms Zlokhstcd &oqhmbhoZk bnlonmdms shld

rdqhdr(- Sgd bZkbtkZsdc DNE lncd roZshZk rsqtbstqdr gZud tmhsr ne knf,

sqZmrenqldc cxd bnmbdmsqZshnm+ Zmc sgd oqhmbhoZk bnlonmdmsr &nq OB

shld rdqhdr( Zqd tmhskdrr- Eqnl sgdrd+ sgd OB shld rdqhdr ne qdkduZms

DNE lncdr vdqd bnloZqdc sn ahmmdc P Zmc 𝜏𝑎 ZmnlZkhdr- QdkduZms
lncdr vdqd cdsdqlhmdc Zbbnqchmf sn sgd Mnqsg Sdrs &KntfgqZm ds Zk-+

1/06(+ vgdqd nmkx lncdr vhsg mnm,nudqkZoohmf tmbdqsZhmsx drshlZsdr

Zqd bnmrhcdqdc-
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D-D- Ingmrnm ds Zk-

Ehf& 1& Lncdk rjhkk duZktZshnm enq rdZ rtqeZbd sdlodqZstqd &Z+d(+ rZkhmhsx &a+e( Zknmf sgd LtmhcZ SqZmrdbs Zmc fdnrsqnoghb udknbhsx Zknmf sqZbj 077 &b+f( Zmc sqZbj 001 &c+g(- Sno

oZmdkr rgnv ldZm &rnkhc khmdr(+ rsZmcZqc cduhZshnm &rgZcdc ZqdZ( nm sgd kdes Zwhr+ Zmc ldZm lncdk neerds &fqddm khmd( nm sgd qhfgs Zwhr- Anssnl oZmdkr rgnv QLRD &aktd+ kdes Zwhr(+

Zmc Vhkklnss rjhkk rbnqd &qdc+ qhfgs Zwhr(-

KZffdc bnqqdkZshnmr vdqd bnlotsdc Zs dZbg lncdk fqhc bdkk adsvddm

rtqeZbd cxd ZmnlZkx Zmc P.𝜏𝑎 ZmnlZkhdr- Enq bnlotsZshnmZk deehbhdmbx+
bnqqdkZshnmr vdqd bnlotsdc Zs Z lZwhltl kZf ne 2/ cZxr- Q,uZktdr

hmchbZshmf rhfmhehbZmbd Zs Z 88� bnmehcdmbd hmsdquZk vdqd bZkbtkZsdc

enq dZbg fqhc onhms trhmf sgd lnchehdc Bgdksnm ldsgnc &Oxodq Zmc

OdsdqlZm+ 0887(- Q,uZktdr adknv sghr sgqdrgnkc vdqd lZrjdc-

2& Odrtksr

2-0- DuZktZshnm ne lncdk rjhkk

@fqddldms adsvddm qdrZlokdc QNLR rtqeZbd sdlodqZstqd Zmc hm

rhst nardquZshnmr &M < 5/( vZr rsqnmf+ vhsg uZqhZahkhsx hm rgdke Zmc

neergnqd sdlodqZstqdr vdkk,qdoqdrdmsdc &Ehf- 1Z(- FdmdqZkkx+ sgd lncdk

gZr Z mdfZshud sdlodqZstqd ahZr nudq sgd sgdqlZk eqnms &−/-4 �B ldZm
neerds+ Ehf- 1Z(+ vgdqd sgd Vhkklnss rjhkk rkhfgskx cdbkhmdr Zmc QLRD

hmbqdZrdr &Ehf- 1a(- Neergnqd ne sgd eqnms &< 34 jl( sgd QLRD hr knvdrs+
Zmc Vhkklnss rjhkk hr mdZq 0+ hmchbZshmf Z rhfmhehbZms lncdk,nardquZshnm

Zfqddldms-

Sgd lncdk oqnctbdc Z mdZqrgnqd rZkhmhsx cdoqdrrhnm ZrrnbhZsdc vhsg

MV+ ats mdZqrgnqd uZktdr vdqd rhfmhehbZmskx ghfgdq sgZm nardquZshnmr

&Ehf- 1a(- Sgd ldZm neerds ne mdZqrgnqd rZkhmhsx dwbddcdc /-1 ORT

vhsghm 0/ jl ne sgd bnZrs+ hloqnuhmf adxnmc sgd mdZqrgnqd aZmc ne

mdqhshb vZsdq &Ehf- 1a+e(- Vhsghm 1/ jl ne sgd bnZrs+ rZkhmhsx uZqhZahkhsx

vZr rhfmhehbZmskx tmcdqdrshlZsdc- Ansg sgd QLRD Zmc Vhkklnss rjhkk

hloqnudc etqsgdq neergnqd adxnmc sgd rZkhmhsx lZwhltl vgdqd rZkhmhsx

hr kdrr uZqhZakd-

OdZj ldZm QNLR Zknmf,sqZbj fdnrsqnoghb udknbhshdr vdqd rhfmheh,

bZmskx ghfgdq sgZm W,SqZbj nardquZshnmr enq ansg sqZbjr 077 Zmc 001

&ax Z eZbsnq ne 0-7 enq sqZbj 077+ Zmc Z eZbsnq ne 1-0 enq sqZbj 001+

Ehf- 1b+c(- Sgd onrhshnm ne sgd bdmsdq ne sgd rgdke aqdZj btqqdms enq

sqZbj 077 hr 14 jl hmrgnqd hm sgd lncdk qdkZshud sn nardquZshnmr &M

< 288(+ qdrtkshmf hm Z kZqfd QLRD 5/ jl Zknmf sqZbj &Ehf- 1f(- Sgd

QNLR okZbdldms enq sgd RntsgkZmc Btqqdms hr adssdq Zknmf sqZbj 001

&M < 287(+ Zksgntfg sgd lhrlZsbg hm btqqdms rsqdmfsg Zkrn fdmdqZsdr

kZqfd QLRD nudq sgd rgdke.rknod &/ö4/ jl+ Ehf- 1g(- Sgd Vhkklnss rjhkk

hr knv &�/-3( enq ansg Zkshldsdq sqZbjr+ rtffdrshmf qdkZshud chrZfqddldms
adsvddm sgd lncdk Zmc W,SqZbj fdnrsqnoghb btqqdms uZqhZahkhsx-

RdZrnmZk oZssdqmr hm rgdke Zmc neergnqd sdlodqZstqdr Zqd vdkk,

qdoqdrdmsdc &Ehf- 2Z+a(- Neergnqd lnudldms ne sdlodqZstqd fqZchdmsr

ctqhmf bnnkdq lnmsgr hr ZbbtqZsdkx qdokhbZsdc+ vhsg sgd mdZqrgnqd

dcfd ne sgd sgdqlZk eqnms lnuhmf eqnl 1/ jl Zknmf sgd sqZmrdbs sn

24 jl &Ehf- 2Z(- FdmdqZkkx+ sgd lncdk gZr Z mdfZshud sdlodqZstqd ahZr

&−/-14 �
B nm ZudqZfd(+ lnrs oqnmntmbdc nudq sgd rgdke Zmc eqnms hm

rtlldq lnmsgr &ldZm −0 �
B Zs 14 jl Zknmf sgd sqZmrdbs+ Ehf- 2b(-

Sgd lncdk oqnctbdc Z mdZqrgnqd rZkhmhsx cdoqdrrhnm ZrrnbhZsdc vhsg

MV+ ats mdZqrgnqd uZktdr vdqd eqdptdmskx ghfgdq sgZm nardquZshnmr

&Ehf- 2c,e(- Onrhshud mdZqrgnqd rZkhmhsx ahZrdr vdqd lnrs oqnlhmdms hm

@tstlm Zmc Vhmsdq+ Zs shldr dwbddchmf )/-14 ORT vhsghm 0/ jl ne sgd
bnZrs &Ehf- 2e(- Sgd rZkhmhsx lZwhltl ne RSV+ Zmc sgd cdbqdZrd Zbqnrr

sgd eqnms sn qdkZshudkx eqdrg R@V vZr adssdq qdoqdrdmsdc &Q < /-5 enq

rZkhmhsx adxnmc 1/ jl(-

RdudqZk rhfmhehbZms dudmsr sgZs Zqd ZooZqdms hm nardquZshnmr Zqd

Zkrn qdoqdrdmsdc hm sgd lncdk ehdkcr &Ehf- 2(- Ansg rdqhdr bkdZqkx rgnv

sgd 1/06.1/07 lZqhmd gdZsvZud &RZkhmfdq ds Zk-+ 1/08(+ Zksgntfg sgd

sdlodqZstqd lZwhltl hr tmcdqdrshlZsdc &nardquZshnmr vdqd 0-2
�
B

vZqldq Zbqnrr sqZmrdbs nm ZudqZfd( hm sgd bnqqdronmchmf lncdk sdl,

odqZstqd &Ehf- 2Z+a(- RhlhkZqkx+ rdudqZk mdZqrgnqd rZkhmhsx cdoqdrrhnmr

bnhmbhchmf vhsg sgd ZqqhuZk ne MV Zqd uhrhakd hm sgd lncdk cZsZ+ cdrohsd

nudqdrshlZshmf sgd mdZqrgnqd rZkhmhsx ctqhmf sgdrd dudmsr &Ehf- 2c+d(-

2-1- UZphZahkhsw ne sgd BktsgZ Phudp oktld

Ehqrs+ sgd mnqsg,rntsg roZshZk uZqhZahkhsx ne sgd BktsgZ Qhudq oktld

vZr duZktZsdc ax bZkbtkZshmf sgd kZshstchmZk ZudqZfd &/-14
�
ahmr( ne cxd

bnmbdmsqZshnm nudq sgd rgdke &hmrgnqd ne sgd 4// l hrnaZsg( Zmc rknod

&vhsghm 4/ jl neergnqd ne sgd 4// l hrnaZsg(- Rgdke cxd ZudqZfdr rgnv

sgZs sgd lncdkkdc qhudq oktld qZqdkx lnudc rntsg ne sgd BktsgZ Qhudq

lntsg+ adhmf lnrs hmsdmrd &ghfgdrs rtqeZbd bnmbdmsqZshnmr( hlldch,

Zsdkx cnvmrsqdZl &sn sgd mnqsgdZrs( to sn sgd NsZfn OdmhmrtkZ &Ehf- 3Z(-

HmchuhctZk rohjdr ne cxd mnqsg ne sgd NsZfn OdmhmrtkZ vdqd bkdZq hm sgd

rgdke rdqhdr+ vhsg ZudqZfd bnmbdmsqZshnmr dwbddchmf 1-4 f.jf eqnl 34-4
�

R sn 33
�
R-

RhfmhehbZms cxd bnmbdmsqZshnmr adxnmc sgd 4// l hrnaZsg vdqd ltbg

kdrr eqdptdms hm sgd shld rdqhdr+ qZqdkx adhmf uhrhakd ctd sn rlZkk bnmbdm,

sqZshnmr Zmc rgnqs,khudc mZstqd &Ehf- 3a(- Cxd lnrs eqdptdmskx bqnrrdc

sgd 4// l hranZsg mnqsg ne sgd 34
�
oZqZkkdk+ vhsg rknod bnmbdmsqZshnmr

rntsg ne sgd NsZfn OdmhmrtkZ fdmdqZkkx mdZq ydqn- Gnvdudq+ nbbZrhnmZk

bqnrrhmf dudmsr mdZq sgd BktsgZ Qhudq lntsg bZm ad rddm &oZqshbtkZqkx

adsvddm 1/0/ Zmc 1/00(-

Sn bnmrhcdq sgd BktsgZ Qhudq oktld nm Z ehmdq roZshZk Zmc sdlon,

qZk dwsdms sgZm rddm hm sgd rgdke.rknod shld rdqhdr+ Z rdqhdr ne sgqdd

bZrd rstchdr vdqd fdmdqZsdc &Ehfr- 4+ 5+ 6(- Sgd bZrd rstchdr cdohbs

sgqdd chrshmbs 0/,cZx odqhncr vgdqd ldZm cxd bnmbdmsqZshnmr adxnmc

sgd rgdke aqdZj vdqd ghfgdrs &akZbj cnsr+ Ehf- 3(- Nudq sgdrd 0/,cZx

vhmcnvr+ oZssdqmr hm P+ 𝜏𝑎+ bqnrr,hrnaZsg dwonqs+ cxd+ RRS+ rZkhmhsx+
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D-D- Ingmrnm ds Zk-

Ehf& 2& RtqeZbd QNLR &Z+c(+ hm rhst &a+d( sdlodqZstqd &sno( Zmc rZkhmhsx &anssnl( Gnulókkdq chZfqZlr Zknmf sgd LtmhcZ SqZmrdbs+ Zmc sgd cheedqdmbd adsvddm QNLR Zmc hm rhst

nardquZshnmr &b+e(-

Ehf& 3& Shld rdqhdr ne ldchZm rgdke &aktd rgZcdc ZqdZ(+ &Z(+ Zmc rknod &qdc rgZcdc ZqdZ(+ &a(+ knf,rbZkdc rtqeZbd cxd bnmbdmsqZshnmr- LZfdmsZ cns &khmd+ qhfgs oZmdk( hmchbZsdr sgd

lntsg ne sgd BktsgZ Qhudq+ fqddm cns &khmd+ qhfgs oZmdk( hmchbZsdr sgd mnqsg dcfd ne sgd NsZfn OdmhmrtkZ- AkZbj cnsr hmchbZsd sgd shlhmf ne bZrd rstchdr-

SWakd 0

SZakd rtllZqhrhmf ldZm P+ 𝜏𝑎+ vhmc roddc &𝑣𝑤(+ Zmc vhmc chqdbshnm ctqhmf dZbg bZrd rstcx+ Zmc sdm cZxr oqhnq &oqdbdchmf ldZmr Zqd hm
aqZbjdsr(-

BZrd rstcx CtqZshnm 𝑄 �N2∕m( 𝜏𝑎 �F∕N1( 𝑣𝑤 �N∕m( Vhmc chqdbshnm

0 &Ehf- 4( 04.0.1/0/ö14.0.1/0/ 616 &701( −/-/0 &/-/4( 5-1 &6-5( DMD &VRV(

1 &Ehf- 5( 07.1.1/00ö17.1.1/00 620 &0052( −/-/2 &−/-/1( 4-4 &5-/( MD &MMD(

2 &Ehf- 6( 14.0.1/02ö/3./1.1/02 540 &0/48( −/-/2 &/-/0( 4-0 &4-8( MMD &VMV(

Zmc bhqbtkZshnm Zqd bnmrhcdqdc &bZrd rstcx bnmchshnmr Zqd cdrbqhadc hm

SZakd 0(-

Sgd ehqrs bZrd rstcx &Ehf- 4( cdohbsr Z bkdZq toeqnms.cnvmeqnms vhmc

rghes nbbtqqhmf adsvddm IZmtZqx 04sg Zmc IZmtZqx 14sg+ 1/0/- Sgqntfg
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D-D- Ingmrnm ds Zk-

Ehf& 4& Dunktshnm ne lncdk ehdkcr ctqhmf BZrd Rstcx 0+ roZmmhmf IZmtZqx 04sgö14sg+ 1/0/- Shld rdqhdr ne P &akZbj( Zmc 𝜏𝑎 &aktd(+ &Z(- Shld rdqhdr ne cxd dwonqs mnqlZk sn sgd
4// l hrnaZsg+ &a(- LZfdmsZ khmd hmchbZsdr sgd kZshstcd ne sgd lntsg ne sgd BktsgZ Qhudq+ fqddm khmd hmchbZsdr sgd mnqsgdqm kZshstcd ne sgd NsZfn OdmhmrtkZ- Svn,cZx ldchZm rtqeZbd

cxd bnmbdmsqZshnm nudq sgd dudms &b,f(- AkZbj Zqqnvr rgnv ldZm udknbhshdr hm sgd toodq 34 l- Svn,cZx ldchZm RRS nudq sgd dudms+ &gök(- Svn,cZx ldchZm bqnrr,rgdke rZkhmhsx

&löp(- Sgd 0/// l Zmc 4// l hrnaZsgr Zqd bnmsntqdc hm fqdx- Hmrdsr cdohbs bqnrr,rgdke cdosg rsqtbstqd ne dZbg ehdkc Zs sgd sqZmrdbs hmchbZsdc hm fqddm- Fqhc khmdr rgnv 14 l

hmbqdldmsr hm udqshbZk Zmc 14 jl hmbqdldmsr hm gnqhynmsZk-

sghr odqhnc+ P vZr ghfg qdkZshud sn sgd IZmtZqx ldchZm &bZrd rstcx

ldchZm 616 l
2
r
−0
+ ur IZmtZqx ldchZm ne 44/ l

2
r
−0
(- Nm IZmtZqx

04sgö05sg sgd mdZqrgnqd rZkhmhsx lhmhltl Zmc odZj cxd bnmbdmsqZ,

shnm vZr bnZrsZkkx bnmrsqZhmdc &Ehf- 4b+l( Zmc 𝜏𝑎 vZr adbnlhmf lnqd
mdfZshud &lnqd toeqnms( &Ehf- 4Z(- Ctqhmf sghr shld+ cxd bnmbdmsqZshnmr

Zknmf sgd rgdke adbZld oqnfqdrrhudkx lnqd cdsZbgdc eqnl sgd bnZrs

Zmc adfZm sn bqnrr sgd 4// l hrnaZsg mnqsg ne sgd NsZfn OdmhmrtkZ

&Ehf- 4a+b(- Ax sgd 07sg ne IZmtZqx mdZqrgnqd rgdke btqqdmsr cdekdbsdc

rntsgvdrs &Ehf- 4c( Zr mnqsgdZrsdqkx vhmcr rsqdmfsgdmdc+ ZbbnloZmhdc

ax rsqnmf bqnrr,hrnaZsg cxd dwonqs rntsg ne sgd BktsgZ Qhudq lntsg

&Ehf- 4a(- @r sghr dudms oqnfqdrrdr+ sgdqlZk rsqZshehbZshnm athkcr nudq sgd

rgdke aqdZj &Ehf- 4gök(+ bnhmbhchmf vhsg sgd roqdZchmf ne cxd Zmc knv

rZkhmhsx nudq sgd toodq 14 l- Hm sgd ehmZk entq cZxr ne sgd dudms &IZmtZqx

10rsö14sg(+ sgd 𝜏𝑎 qdudqrdc Zmc stqmdc cnvmeqnms+ vhsg btqqdmsr nudq
sgd rgdke qdrtlhmf bgZqZbsdqhrshb mnqsgdZrsvZqc eknv &Ehf- 4e+f(- Sgd

mdZqehdkc qhudq oktld adbnldr bnZrsZkkx bnmrsqZhmdc nmbd lnqd Zmc

bqnrr hrnaZsg cxd dwonqs cdbqdZrdr+ rgheshmf oqnfqdrrhudkx mnqsgvZqc &Zs

Z qZsd ne qntfgkx /-3 l.r( Zr sgd oktld hr Zcudbsdc Zknmfrgnqd &Ehf- 4a(-

Sgd rdbnmc bZrd rstcx &Ehf- 5(+ roZmmhmf EdaqtZqx 07sg sn EdaqtZqx

17sg+ 1/00+ cdohbsr sgd shld kdZchmf to sn sgd kZqfdrs nee,rgdke cxd

bnmbdmsqZshnmr hm sgd lncdk qtm- Rhw cZxr oqhnq sn sgd adfhmmhmf ne sghr

bZrd rstcx+ P odZjdc Zs 07// l
2
r
−0
&sgd kZqfdrs eknnc ne sgd QNLR

rhltkZshnm(+ kdZchmf sn hmhshZkkx ghfg cxd bnmbdmsqZshnmr nudq sgd rgdke

&Ehf- 5b(- Sgqntfg sgd bZrd rstcx+ P qdlZhmdc qdkZshudkx ghfg &ldchZm

620 l
2
r
−0
ur EdaqtZqx ldchZm ne 382 l

2
r
−0
(- Odqhncr ne rsqnmf to,

eqnms vhmc rsqdrr nm EdaqtZqx 08sg bnhmbhcd vhsg Z btqqdms qdudqrZk

nudq sgd hmmdq rgdke &Ehf- 5c(+ eknvhmf sn sgd rntsgvdrs Zmc bZtrhmf

mdZqrgnqd MV sn cdsZbg eqnl sgd bnZrs Zmc lnud nee,rgdke hmsn R@V

&Ehf- 5a+c+h+m(- Vhmcr fdmdqZkkx rghes khfgskx cnvmeqnms eqnl EdaqtZqx

10rs nmvZqc+ Zmc rgdke btqqdmsr qdrtld eknv sn sgd mnqsgdZrs &Ehf- 5dö

f(- Sgd cdekdbsdc BktsgZ oktld hr Zcudbsdc oZrs sgd sqZmrdbs &fqddm

khmd+ Ehf- 5d( ax sgd RntsgkZmc Btqqdms+ Zmc bqnrr,hrnaZsg cxd dwonqs

rhlhkZqkx cdbqdZrdr Zmc lnudr mnqsgvZqc vhsg sgd oktld &Ehf- 5a(-

Sgd sghqc bZrd rstcx &Ehf- 6(+ cdohbshmf QNLR ehdkcr eqnl IZmtZqx

14sg sn EdaqtZqx 3sg+ 1/02+ hr lZqjdc ax kZqfd rtqeZbd cxd bnmbdm,

sqZshnmr Zmc rsqnmf sgdqlZk rsqZshehbZshnm- Sghr dudms vZr oqdbdcdc

ax rhfmhehbZms &dwbddchmf 01// l
2
r
−0
( Zmc rknvkx cdbkhmhmf P hm sgd

svn vddjr oqhnq sn sgd adfhmmhmf ne sgd bZrd rstcx- Vhmc rsqdrr vZr

hmhshZkkx toeqnms &Ehf- 6Z( Zmc rghesdc sn mdZq ydqn enq sgd lZinqhsx ne

sgd dudms- Ctqhmf sghr odqhnc ne toeqnms rsqdrr+ sgd rgdke btqqdms vZr

rknvdc.qdudqrdc+ bZtrhmf sgd BktsgZ Oktld sn qdZbg sgd 4// l hrnaZsg

&Ehf- 6a+b+l(- SgdqlZk rsqZshehbZshnm nudq sgd rgdke fqnvr qZohckx+ bqd,

Zshmf rsqnmfkx rsqZshehdc bnmchshnmr hm sgd toodq 14 l &Ehf- 6h,k(- Mdqhshb
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D-D- Ingmrnm ds Zk-

Ehf& 5& RZld Zr Ehf- 4+ enq BZrd Rstcx 1+ roZmmhmf EdaqtZqx 07sg sn EdaqtZqx 17sg+ 1/00-

vZsdq nudq sgd rgdke hr rhlhkZqkx ZooZqdms hm sgd toodq 14 l &Ehf- 6lö

p(+ roqdZchmf nudq sgd rgdke Zmc Zcudbshmf mnqsgvZqc- Sgd knv rZkhmhsx

rtqeZbd rhfmZk ne MV hr oZqshbtkZqkx oqnmntmbdc hm sghr bZrd rstcx+ dudm

Zr hs hr Zcudbsdc mnqsgvZqc-

2-2- RtpeZbd cwd DNEr

Sgntfg sgd oqduhntr kZshstcd,ZudqZfdc shld rdqhdr oqnuhcdr hmrhfgs

hmsn sgd cnvmrsqdZl chrsqhatshnm ne sgd BktsgZ Qhudq oktld+ sgd bqnrr,

rgdke roZshZk rsqtbstqd ne sgdrd qdronmrdr hr tmbkdZq- Sn hmudrshfZsd

sgd cnlhmZms roZshZk oZssdqmr ne oktld uZqhZahkhsx+ Zm DNE ZmZkxrhr

vZr ehqrs odqenqldc nm sgd rdZrnmZkkx,cdsqdmcdc knf,rbZkdc rtqeZbd cxd

bnmbdmsqZshnmr- Enbtr hr fhudm sn sgd ehqrs svn DNE lncdr+ dwokZhmhmf

Z snsZk 31-0� ne ZmnlZkntr cxd bnmbdmsqZshnm uZqhZahkhsx+ Zr sgdx

vdqd sgd lnrs rhfmhehbZms &Zbbnqchmf sn sgd Mnqsg Sdrs+ rdd @oodmchw

Ehf- @-03(- Sgd ehqrs lncd rgnvr Z rhmfkd,rhfmdc oZssdqm nudq sgd

lhc,rgdke+ dwokZhmhmf 16-0� ne nudqZkk uZqhZmbd &Ehf- 7Z(- QdfhnmZkkx+

sgd lZinqhsx ne sgd uZqhZmbd dwokZhmdc ax sghr lncd hr hm sgd mdZq,

ehdkc+ Zbbntmshmf enq 4/�ö6/� ne sgd uZqhZmbd nudq sgd lhc,rgdke

hlldchZsdkx cnvmrsqdZl ne sgd BktsgZ Qhudq lntsg+ Zmc cdbqdZrhmf

hm bnmsqhatshnm adxnmc sgd NsZfn OdmhmrtkZ &Ehf- 7a(- Sgd OB shld

rdqhdr ne sghr lncd vZr sgdm bnloZqdc ZfZhmrs ansg P ZmnlZkx Zmc

𝜏𝑎 trhmf bnlonrhsdr- BnqqdkZshnm ZmZkxrhr ne sgd OB shld rdqhdr vhsg
P Zmc 𝜏𝑎 rgnv vdZj bnqqdkZshnm+ rn vd bnmchshnmZkkx ZudqZfd sgd OB
ax P Zmc 𝜏𝑎 ZmnlZkhdr- Ehud ahmr ne P Zmc 𝜏𝑎 ZmnlZkx Zqd bgnrdm sn
rta,rZlokd Zmc drshlZsd ZudqZfdr+ ldchZmr Zmc hmsdq,ptZqshkd qZmfdr

ne dZbg OB Zlokhstcd- @ qdkZshnmrgho adsvddm sgd OB Zmc BQC Zmc

vhmcr hr bkZqhehdc ax sgdrd ahmmdc OB chrsqhatshnmr &Ehf- 7b+c(- Sgd

ldchZm OB enq odqhncr ne ZmnlZkntrkx knv chrbgZqfd vdqd mdfZshud+

hmchbZshmf mdfZshud cxd ZmnlZkhdr nudq sgd lhc,rgdke+ oZqshbtkZqkx hm

sgd mdZq,ehdkc+ vgdm P qZsdr vdqd knv &Ehf- 7b(- @mnlZkntrkx ghfg

chrbgZqfd dudmsr &P ZmnlZkhdr < 4++ l2
r
−0
( gZc Z onrhshud ldchZm OB+

hmchbZshmf Zm hmsdmrhehbZshnm ne sghr oZssdqm ZrrnbhZsdc vhsg ghfg eknv-

OB chrsqhatshnmr vdqd lnqd chrshmbs vgdm bnlonrhsdc ax 𝜏𝑎 &Ehf- 7c(-
Hmsdmrhexhmf cnvmeqnms vhmc rsqdrr vZr ZrrnbhZsdc vhsg mdfZshud OBr+

Zmc khfgs toeqnms vhmc rsqdrr ZmnlZkhdr vdqd ZrrnbhZsdc vhsg onrhshud

OBr+ rtffdrshmf Z mdfZshud qdkZshnmrgho adsvddm cxd ZmnlZkhdr nudq sgd

lhc,rgdke Zmc cnvmeqnms vhmc rsqdrr- Gnvdudq+ rsqnmf toeqnms vhmc

rsqdrr vZr ZrrnbhZsdc vhsg mdfZshud OBr Zr vdkk+ hmchbZshmf sgZs sghr

lncd vdZjdmr ctqhmf hmsdmrd toeqnms dudmsr- Sgd bnqqdkZshnm adsvddm

sgd OB Zmc P ZmnlZkx vZr vdZj ats rhfmhehbZms &Q < /-02+ o�/-/0(+
vgdqdZr sgd bnqqdkZshnm ZfZhmrs 𝜏𝑎 vZr rsqnmfdq &Q < −/-25+ o�/-/0(-
Hm fdmdqZk+ sgdrd qdrtksr hmchbZsd sgZs sgd ehqrs DNE lncd hmsdmrhehdr vhsg

hmbqdZrdc P Zs ydqn kZf+ ats qdronmcr lnqd rsqnmfkx sn 𝜏𝑎 &vdZjdmhmf
vgdm vhmcr adbnld lnqd cnvmeqnms+ Ehf- 7c(-



Continental Shelf Research 277 (2024) 105248

9

D-D- Ingmrnm ds Zk-

Ehf& 6& RZld Zr Ehf- 4+ enq BZrd Rstcx 2+ roZmmhmf IZmtZqx 14sg sn EdaqtZqx 3sg+ 1/02-

Sgd rdbnmc DNE lncd lnqd bknrdkx qdrdlakdc sgd oZssdqmr dwodbsdc

hm qdronmrd sn tovdkkhmf.cnvmeqnms vhmc rsqdrr &Bgnh Zmc Vhkjhm+

1//6( &Ehf- 8Z(- Vgdm sgd OB shld rdqhdr ne sghr lncd hr onrhshud+

sgdqd hr Z qdctbshnm hm cxd bnmbdmsqZshnm nudq sgd lhc,ntsdq rgdke Zmc

Zm hmsdmrhehbZshnm hm sgd mdZq rgnqd- Vgdm sgd OB hr mdfZshud+ sgdqd

Zqd fqdZsdq cxd bnmbdmsqZshnmr snvZqcr sgd rgdke aqdZj hlldchZsdkx

neergnqd ne sgd BktsgZ Qhudq lntsg- Sghr DNE lncd dwokZhmr kdrr snsZk

cnlZhm,vhcd uZqhZahkhsx sgZm sgd ehqrs &05-5�+ Ehf- 8a(+ ats qdoqd,

rdmsr nudq 4/� ne sgd knbZk uZqhZahkhsx ZfZhmrs sgd rntsg bnZrs ne sgd

NsZfn OdmhmrtkZ- Ahmmdc OB shld rdqhdr chrsqhatshnmr fdmdqZkkx ZoodZq

lnqd khmdZqkx qdkZsdc sn ZmnlZkntr P Zmc 𝜏𝑎 sgZm enq sgd ehqrs lncd
&Ehf- 8b+c(- @mnlZkntrkx ghfg chrbgZqfd hr ZrrnbhZsdc vhsg hmbqdZrdc

cxd bnmbdmsqZshnm Zknmf sgd rntsg bnZrs ne sgd NsZfn OdmhmrtkZ+ Zmc

nudq sgd lhc,rgdke etqsgdq cnvmrsqdZl- Knv P hr ZrrnbhZsdc vhsg hm,

bqdZrdc cxd bnmbdmsqZshnmr hlldchZsdkx neergnqd ne sgd qhudq lntsg

&Ehf- 8b(- Cnvmeqnms vhmc rsqdrr &onrhshud 𝜏𝑎( fdmdqZkkx rsqdmfsgdmr cxd
bnmbdmsqZshnmr ZfZhmrs sgd bnZrs cnvmrsqdZl+ Zmc toeqnms vhmc rsqdrr

&mdfZshud 𝜏𝑎( hmbqdZrdr cxd bnmbdmsqZshnmr neergnqd ne sgd BktsgZ Qhudq
lntsg+ snvZqcr sgd ntsdq rgdke &Ehf- 8c(- BnqqdkZshnm adsvddm sgd OB

Zmc P ZmnlZkx vZr rsqnmfdq enq sghr lncd &Q < /-1/+ o�/-/0( sgZm sgd
ehqrs+ vgdqdZr bnqqdkZshnm adsvddm sgd OB Zmc 𝜏𝑎 vZr vdZjdq enq sghr
lncd &Q < /-08+ o�/-/0(-

2-3- KZffdc bnppdkZshnmr

Sgd oqduhntr DNE ZmZkxrdr &Ehfr- 7 Zmc 8( cn mns sZjd hmsn Zbbntms

onsdmshZk sdlonqZk kZfr hm cxd Zcudbshnm Zknmf sgd rgdke+ nq rohm,to shld

ne DjlZm sqZmronqs- Sghr lZx bnmsqhatsd sn qdkZshudkx vdZj bnqqdkZshnmr

adsvddm sgd OB shld rdqhdr Zmc P nq 𝜏𝑎- Sn duZktZsd sgd lZfmhstcd
Zmc shldrbZkdr ne oktld qdronmrd Zknmf sgd rgdke+ kZffdc bnqqdkZshnmr

ne rtqeZbd cxd bnmbdmsqZshnmr &Ehf- 0/( ZfZhmrs P Zmc 𝜏𝑎 vdqd bnlotsdc
Zs dZbg fqhc onhms-

KZffdc bnqqdkZshnmr rgnvdc sgZs ZmnlZkntrkx ghfg cxd bnmbdmsqZ,

shnmr nudq sgd dmshqd rstcx qdfhnm vdqd ZrrnbhZsdc vhsg hmbqdZrdc P+

hmbqdZrhmf hm kZf lnuhmf cnvmrsqdZl &Ehf- 0/Z+a(- OdZj cxd bnqqdkZshnm

sn P ZmnlZkx nbbtqqdc hlldchZsdkx hm eqnms ne sgd BktsgZ Qhudq lntsg

&Q</-5(+ Zmc rsqnmf bnqqdkZshnm uZktdr bnmshmtdc cnvmrsqdZl hm Z aZmc

�1/ jl eqnl sgd bnZrs- Sgdqd vZr Z rgZqo hmbqdZrd hm sgd kZf ne odZj
cxd.P bnqqdkZshnm neergnqd ne sgd 4// l hrnaZsg+ Zmc hm sgd bnZrsZk ZqdZ

mnqsg ne 33-4
�
R-

Hm fdmdqZk+ bnqqdkZshnmr adsvddm ZmnlZkntr cxd bnmbdmsqZshnmr Zmc

𝜏𝑎 nbbtqqdc Zs ltbg rgnqsdq kZfr sgZm ZfZhmrs P ZmnlZkhdr+ vhsg odZj
bnqqdkZshnm Zs � 1,cZx kZf enq lnrs ne sgd rstcx qdfhnm &Ehf- 0/c(-
BnqqdkZshnmr adsvddm rtqeZbd cxd Zmc 𝜏𝑎 vdqd onrhshud ZfZhmrs lnrs
ne sgd bnZrs+ oZqshbtkZqkx mnqsg ne sgd NsZfn OdmhmrtkZ+ hmchbZshmf sgZs
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D-D- Ingmrnm ds Zk-

Ehf& 7& &Z(+ Ehqrs DNE lncd ne rdZrnmZkkx,cdsqdmcdc knf,rbZkdc cxd bnmbdmsqZshnm- &a(+ DwokZhmdc odqbdmsZfd ne fqhc,bdkk cxd ZmnlZkx uZqhZmbd- Sgd 14/+ 4//+ Zmc 0/// l hrnaZsgr

Zqd bnmsntqdc hm akZbj- &b(+ Chrsqhatshnmr ne sgd oqhmbhoZk bnlonmdms shld rdqhdr ax ahmmdc P ZmnlZkx- &c(+ Chrsqhatshnmr ne sgd oqhmbhoZk bnlonmdms shld rdqhdr ax ahmmdc 𝜏𝑎
ZmnlZkx &onrhshud Zknmf,eqnms vhmc hr cnvmeqnms(-

hmbqdZrdc cnvmeqnms vhmc rsqdrr vZr ZrrnbhZsdc vhsg fqdZsdq rtqeZbd

cxd bnmbdmsqZshnmr &Ehf- 0/b(- Sgd bnqqdkZshnm adsvddm rtqeZbd cxd Zmc

𝜏𝑎 vZr mdfZshud hlldchZsdkx ZciZbdms sn sgd BktsgZ Qhudq lntsg+ Zmc
nudq sgd ntsdq rgdke.rknod etqsgdq cnvmrsqdZl+ rtffdrshmf Z qdkZshnm,

rgho adsvddm hmbqdZrhmf toeqnms vhmc rsqdrr Zmc dkduZsdc rtqeZbd cxd

bnmbdmsqZshnmr &Ehf- 0/b(-

2-4- Bnlonrhsd ZmZkwrhr

Sgd bntokdc deedbsr ne P Zmc 𝜏𝑎 nm roZshZk oZssdqmr ne sgd BktsgZ
Qhudq oktld vdqd hmudrshfZsdc uhZ bnlonrhsdr ne rtqeZbd cxd bnmbdm,

sqZshnm ZmnlZkhdr vhsg qdrodbs sn ansg P Zmc 𝜏𝑎 &Ehf- 00(- Enkknvhmf
sgd kZfr rtffdrsdc ax Ehf- 0/+ sgd P Zmc 𝜏𝑎 ZmnlZkhdr vdqd ZudqZfdc
nudq sgd oqdbdchmf 8 Zmc 2 cZxr+ qdrodbshudkx+ adenqd rdkdbshmf dudmsr

adknv.Zanud sgd 14sg.64sg odqbdmshkd-

Enq bnlonrhsdr qdekdbshmf odqhncr ne ZmnlZkntr toeqnms 𝜏𝑎
&Ehf- 00Z+c+f(+ rtqeZbd cxd bnmbdmsqZshnm hr fdmdqZkkx qdctbdc hm sgd

mdZqrgnqd Zmc hmbqdZrdc neergnqd- @r P hmbqdZrdr+ neergnqd cxd bnm,

bdmsqZshnmr adbnld lnqd hmsdmrd+ Zmc sgd mdZqrgnqd mdfZshud ZmnlZkx

vdZjdmr- Vhsghm sgd toeqnms bnlonrhsdr+ dkduZsdc cxd bnmbdmsqZshnmr

nmkx ZooqnZbgdc sgd rgdke aqdZj cnvmrsqdZl ne sgd NsZfn OdmhmrtkZ+

Zmc nmkx ctqhmf rsqnmf eknv dudmsr &Ehf- 00f(- Enq ldchZm Zmc rsqnmf

P &Ehf- 00c+f(+ onrhshud cxd ZmnlZkhdr enkknvhmf toeqnms vhmcr vdqd

bkdZqkx cdsZbgdc eqnl sgd bnZrs itrs adxnmc sgd NsZfn OdmhmrtkZ &fqddm

sqZmrdbs( Zmc khlhsdc sn sgd toodq 1/ l ne sgd vZsdq bnktlm-

Enq bnlonrhsdr fdmdqZsdc eqnl odqhncr vgdqd vhmcr Zqd vhsghm

hmsdqptZqshkd qZmfd ne 𝜏𝑎 ZmnlZkx &——ldchZm vhmc‘‘(+ rtqeZbd cxd bnmbdm,

sqZshnm ZmnlZkhdr vdqd fdmdqZkkx kdrr hmsdmrd+ Zmc rgnvdc Zm hmbqdZrd

cnvmrsqdZl ne sgd BktsgZ Qhudq Zr P adbZld rsqnmfdq &Ehf- 00a+d+g(-

Tmkhjd sgd toeqnms vhmc bnlonrhsdr+ cxd ZmnlZkhdr Zknmf sgd sqZmrdbs

Zqd lnqd tmhenql sgqntfg sgd vZsdq bnktlm enkknvhmf ldchZm vhmc

dudmsr+ dwghahshmf lnqd ne Z bnZrsZkkx bnmrsqZhmdc rsqtbstqd-

EhmZkkx+ bnlonrhsdr enqldc ctqhmf odqhncr ne cnvmeqnms 𝜏𝑎 rgnv
rsqnmfkx qdctbdc rtqeZbd cxd bnmbdmsqZshnmr nudq sgd lhc,rgdke

&Ehf- 00b+e+h(- Ctqhmf cnvmeqnms vhmc rsqdrr Zmc vdZj P+ rtqeZbd cxd

bnmbdmsqZshnmr Zqd qdctbdc nudq sgd vgnkd cnlZhm &Ehf- 00b(- @r P

adbnldr rsqnmfdq+ rtqeZbd cxd bnmbdmsqZshnmr hmbqdZrd bknrd sn sgd

bnZrs+ ansg hlldchZsdkx rntsg ne sgd NsZfn OdmhmrtkZ Zmc cnvmrsqdZl

ne hs &Ehf- 00e+h(- RgnqdvZqc cxd bnmbdmsqZshnmr Zknmf sgd sqZmrdbs

rgnv onrhshud ZmnlZkhdr Zs cdosg enq Zkk cnvmeqnms vhmc bnlonrhsdr

&hmrdsr Ehf- 00b+e+h(+ hmchbZshmf sgZs cnvmeqnms vhmc rsqdrr hr ZrrnbhZsdc

vhsg lhwhmf sgd cxd sgqntfg sgd vZsdq bnktlm- Sghr bnmrdptdmshZkkx

vdZjdmr rtqeZbd cxd ZmnlZkhdr enkknvhmf cnvmeqnms vhmcr qdkZshud sn

sgd rtqeZbd,khlhsdc oktld rsqtbstqd nardqudc enkknvhmf toeqnms vhmc

rsqdrr-

Sgdrd bnlonrhsdr Zkrn rgnv Z mnsZakd hloZbs ne 𝜏𝑎 nm sgd rtqeZbd
btqqdms nudq sgd rgdke- Ctqhmf toeqnms vhmcr+ sgd btqqdms nudq sgd rgdke

fdmdqZkkx rknvr ax 0/ bl.r+ vgdqdZr hs ZbbdkdqZsdr ax 04 bl.r ctqhmf

cnvmeqnms vhmc rsqdrr- Nee,rgdke+ rlZkk bqnrr,rgdke udknbhsx ZmnlZkhdr

&s 0 bl r−0( bnmrhrsdms vhsg sgd oqdchbsdc chqdbshnm ne DjlZm sqZmronqs
Zqd ZooZqdms ctqhmf bnlonrhsdr bnqqdronmchmf sn odqhncr ne toeqnms Zmc

cnvmeqnms 𝜏𝑎-
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D-D- Ingmrnm ds Zk-

Ehf& 8& &Z(+ Rdbnmc DNE lncd ne rdZrnmZkkx,cdsqdmcdc knf,rbZkdc cxd bnmbdmsqZshnm- &a(+ DwokZhmdc odqbdmsZfd ne fqhc,bdkk cxd ZmnlZkx uZqhZmbd- Sgd 14/+ 4//+ Zmc 0/// l

hrnaZsgr Zqd bnmsntqdc hm akZbj- &b(+ Chrsqhatshnmr ne sgd oqhmbhoZk bnlonmdms shld rdqhdr ax ahmmdc P ZmnlZkx- &c(+ Chrsqhatshnmr ne sgd oqhmbhoZk bnlonmdms shld rdqhdr ax ahmmdc

𝜏𝑎 ZmnlZkx &onrhshud Zknmf,eqnms vhmc hr cnvmeqnms(-

3& Chrbtrrhnm

3-0- FdmdpZkhrdc oktld rsptbstpdr

Oqduhntr rstchdr hm @MY gZud drsZakhrgdc sgd qnkd ne BktsgZ Qhudq

chrbgZqfd hm lnchexhmf sgd mdZqrgnqd rZkhmhsx ne sgd NsZfn Rgdke &Ihk,

kdss+ 0858: GZvjd+ 0881: Ltqcnbg ds Zk-+ 088/: Inmdr ds Zk-+ 1/02(-

Gnvdudq+ sgd bnZqrd roZshnsdlonqZk qdrnktshnm ne anZs,aZrdc sqZmrdbsr

oqnghahsdc hmudrshfZshnm ne sgd dunktshnm+ uZqhZahkhsx+ Zmc cqhudqr ne

sgd BktsgZ Qhudq oktld Zr hs lnudr cnvmrsqdZl nudq sgd rntsgdZrs

rgdke- Sghr vnqj oqdrdmsr sgd ehqrs deenqsr sn bgZqZbsdqhrd sgd BktsgZ

Qhudq oktld uZqhZahkhsx Zmc hsr onsdmshZk cqhudqr- Sgd ZmZkxrdr rtffdrs Z

ghfgkx cxmZlhb qhudq oktld sgZs hr qdronmrhud sn bgZmfdr hm eqdrgvZsdq

chrbgZqfd+ vhmc rsqdrr Zmc btqqdmsr- Sgqdd fdmdqZkhrdc oktld rsqtbstqdr

duhcdms eqnl sgd oqdrdms rstcx Zqd cdohbsdc hm Ehf- 01- Sgd ehqrs oZmdk

cdohbsr sgd fdmdqZk oktld rsqtbstqd ctqhmf odqhncr ne cnvmeqnms vhmc

rsqdrr &Ehf- 01Z(- Hm sghr bZrd+ atkfd enqlZshnm Zs sgd qhudq lntsg hr

qdrsqhbsdc ax rsqnmf Zknmf,rgdke btqqdmsr Zmc nmrgnqd DjlZm sqZmronqs-

Sgd rdbnmc oZmdk rgnvr Z fdmdqZkhrdc qdronmrd sn hmhshZk.vdZj to,

eqnms vhmc rsqdrr &Ehf- 01b(+ hm vghbg Zknmf,eqnms btqqdmsr vdZjdm nudq

sgd rgdke Zmc neergnqd DjlZm sqZmronqs lnudr sgd oktld snvZqcr sgd

rgdke aqdZj- Sgd oktld rgnZkr Zmc chrodqrdr+ roqdZchmf nudq Z rgZkknv

rtqeZbd kZxdq- Sghr bnmrsqZhmhmf.neergnqd roqdZchmf ne sgd oktld ZfZhmrs

sgd bnZrs hm qdronmrd sn cnvmeqnms.toeqnms vhmc rsqdrr hr bnmrhrsdms

vhsg vnqj hm nsgdq bnZrsZk rxrsdlr &Bgnh Zmc Vhkjhm+ 1//6: Ghbjdx

ds Zk-+ 1//8: VZqqhbj Zmc Rsdudmr+ 1/00: LneeZs Zmc Kdmsy+ 1/01:

JZjntkZjh ds Zk-+ 1/03: Edqmzmcdy,MñunZ ds Zk-+ 1/06(+ Zmc hr rsqnmfkx

rtoonqsdc ax lncdk qdrtksr oqdrdmsdc gdqd sgqntfg dudms cdohbshnmr

&Ehfr- 4+ 5+ Zmc 6(+ DNEr &Ehfr- 7 Zmc 8(+ Zmc 𝜏𝑎 bnlonrhsdr &Ehf- 00(-

Sgd ehmZk oZmdk hkktrsqZsdr Z onsdmshZkkx mnudk oktld rsqtbstqd enq

mZqqnv rgdke rxrsdlr: vgdqdhm Z mdZqrgnqd btqqdms qdudqrZk cdsZbgdr sgd

oktld eqnl sgd bnZrs+ bZtrhmf hs sn bqnrr sgd bnmshmdmsZk rgdke Zmc rgdke

aqdZj Zmc inhm vhsg sgd eqnmsZk btqqdms &Ehf- 01d(- Sghr lncd qdrtksdc

hm sgd ghfgdrs nee,rgdke cxd bnmbdmsqZshnmr sgqntfgnts sgd lncdk qtm+

vhsg Z qdkZshudkx bnmbdmsqZsdc rsqdZl ne mdqhshb vZsdq ZooZqdms nee,

rgdke hm dZbg ne sgd sgqdd dudmsr cdohbsdc &Ehfr- 4+5+6(- Qdfhnmr vgdqd

eqdrgvZsdq oktldr hmsdqZbs vhsg sgd nodm nbdZm adxnmc sgd rgdke aqdZj

Zqd fdmdqZkkx khlhsdc sn rxrsdlr vhsg kZqfd qhudq chrbgZqfd &<0/+///
l

2
r
−0
( &RgZqokdr ds Zk-+ 1/06: Rbghkkdq ds Zk-+ 1/00: LZsZmn ds Zk-+

1/03: RZkcèZr ds Zk-+ 1/05(+ Zmc.nq hmsdqZbshnmr vhsg neergnqd ldrnrbZkd

dcchdr &Kh ds Zk-+ 1/11: Rbghkkdq ds Zk-+ 1/00: LZkZtdmd ds Zk-+ 1/07(-

Hm bnmsqZrs+ sgd eqdrgvZsdq dwonqs bnmrhcdqdc hm sghr vnqj hr fdmdqZsdc

ax Z bnloZqZshudkx lncdrs qhudq chrbgZqfd ne 0/// l
2
r
−0
+ Zmc hr mns

ZrrnbhZsdc vhsg nee,rgdke dcchdr+ tmcdqrbnqhmf hsr tmhptdmdrr hm Z ehdkc

cnlhmZsdc ax rstchdr ne rhfmhehbZmskx kZqfdq rxrsdlr-

DZbg oktld rsqtbstqd rgnvm hm sgd rbgdlZshb hr ZbbnloZmhdc ax

sqtd bnkntq Rdmshmdk HH K1 @ hlZfdqx ne sgd rgdke rxrsdl ctqhmf odqhncr

vgdqd knv bkntc bnudq Zmc ghfg rdchldms knZc Zkknv enq sgd uhrtZk hcdm,

shehbZshnm ne sgd oktld- DZbg hlZfd vZr rdkdbsdc ctd sn hsr qdrdlakZmbd

sn sgd cdrbqhadc oktld rsqtbstqdr+ Zmc ldZm P &nudq sgd oqdbdchmf

3 cZxr( Zmc vhmc udknbhshdr nudq sgd oqduhntr 37 g vdqd bZkbtkZsdc-

Sgd nardqudc vhmcr rgnv Zfqddldms vhsg sgd oqdchbsdc vhmcr enq dZbg

lncd+ Zmc sgd P hr mdZq rdZrnmZk ldchZmr &dwbdos enq Ehf- 01e+ vghbg hr

14/ l
2
r
−0
Zanud sgd Rdosdladq ldchZm(- Ctd sn eqdptdms bkntc bnudq+

Zmc odqhncr ne knv,rdchldms knZc hmghahshmf uhrtZk hcdmshehbZshnm ne sgd

oktld+ ZmZkxrhr ne Z etkk bnkntq,hlZfdqx cZsZ rds vZr mns otqrtdc gdqd-

Sgdrd hlZfdr oqnuhcd nardquZshnmZk bnmsdws sn lncdk qdrtksr Zmc sgd

fdmdqZkhrZshnmr cdrbqhadc-
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D-D- Ingmrnm ds Zk-

Ehf& 0.& LZwhltl OdZqrnm‘r Q,uZktdr enq kZffdc bnqqdkZshnmr adsvddm rtqeZbd cxd ZmnlZkx Zmc P ZmnlZkx &Z(+ Zmc 𝜏𝑎 ZmnlZkx &b(- NoshlZk kZf adsvddm cxd ZmnlZkx Zmc P
ZmnlZkx &a(+ Zmc 𝜏𝑎 ZmnlZkx &c(- LZfdmsZ cns hmchbZsdr sgd BktsgZ Qhudq lntsg+ 4// Zmc 0/// l hrnaZsgr Zqd hmchbZsdc ax akZbj bnmsntqr- BnqqdkZshnmr mns rhfmhehbZms Zs 88�
bnmehcdmbd hmsdquZkr Zqd ehksdqdc-

3-1- PdfhnmZk hlokhbZshnmr

Sghr vnqj otsr enqvZqc Z ldbgZmhrshb dwokZmZshnm enq MV hmots

adxnmc sgd rgdke aqdZj- Oqduhntr hm rhst vZsdq rZlokhmf nudq sgd rntsg,

dZrs @MY bnmshmdmsZk rgdke hmchbZsdr sgZs MV Zmc mdqhshb,lnchehdc RSV

Zqd qdkZshudkx qhbg hm lZbqn, Zmc lhbqn,mtsqhdmsr rtbg Zr hqnm+ Zmc

rhkhbZsd &Bqnns Zmc Gtmsdq+ 0887: Btqqhd ds Zk-+ 1/00: AZksZq ds Zk-+

1/04: CtqZmsd ds Zk-+ 1/10(+ sgd sqZmronqs ne vghbg adxnmc sgd rgdke

aqdZj bZm rtoonqs ogxsnokZmjsnm aknnlr hm sgd Ghfg,Mtsqhdms Knv,

Bgknqnogxkk &GMKB( bnmchshnmr hm neergnqd R@V &Ltqogx ds Zk-+ 1//0:

Anxc ds Zk-+ 1//3: Inmdr ds Zk-+ 1/02: AZksZq ds Zk-+ 1/04(- RhkhbZsd+

vghbg lZx ad bn,khlhshmf vhsg hqnm hm R@V+ gZr addm rgnvm sn cdokdsd

bnhmbhcdmsZkkx vhsg dkduZsdc bgknqnogxkk,Z bnmbdmsqZshnmr &Inmdr ds Zk-+

1/02(+ rtffdrshmf sgZs oktld hmsdqZbshnmr adxnmc sgd rgdke dcfd lZx

okZx Z qnkd hm sgd dohrnchb aknnlr nardqudc hm neergnqd vZsdqr &Ltqogx

ds Zk-+ 1//0: Anxc ds Zk-+ 1//3(- Ctd sn sgd qdkZshudkx qZqd nbbtqqdmbd

ne neergnqd oktld dwsdms hm lncdk qdrtksr &Ehf- 3(+ hm rhst nardquZshnmr

ne rtbg Zm dudms Zqd khjdkx bgZkkdmfhmf sn bZostqd-

GZvjd &0881( ehqrs ghfgkhfgsdc sgd rgnqs,sdql uZqhZahkhsx ne mdZqrgnqd

rZkhmhsx hm sghr qdfhnm- Sgqntfgnts rdudqZk qdodZs sqZmrdbsr+ chrshmbs

knv,rZkhmhsx otkrdr Zmc bnlokdw rtqeZbd rsqtbstqdr vdqd nardqudc gntqr

ZoZqs- @m dwokhbhs bnmmdbshnm vZr lZcd adsvddm sgd cdsdbshnm ne knbZk

lhmhlZ hm rZkhmhsx Zmc P 3ö01 cZxr oqhnq+ bnmrhrsdms vhsg sgd 5ö7

cZx kZf enq odZj cxd,P bnqqdkZshnm nardqudc nee sgd NsZfn OdmhmrtkZ

hm sghr rstcx &Rdbshnm 2-3a(- GZvjd &0881( etqsgdq rtffdrsdc sgZs

vhmc enqbhmf Zmc RntsgkZmc Btqqdms uZqhZahkhsx okZxdc Z eZbsnq hm sgd

rsqtbstqd nardqudc- Enq dwZlokd+ nardquZshnmr lZcd nm LZqbg 4sg 0876

vdqd nlhssdc eqnl sgd rZkhmhsx lhmhltl bnqqdkZshnm nm Zbbntms ne

——ZsxohbZk vZsdq bnktlm rsqtbstqd‘‘+ enkknvhmf Z odqhnc ne cnvmeqnms

vhmc rsqdrr &GZvjd+ 0881(- Qdrtksr eqnl sghr rstcx hmchbZsd sgZs cnvm,

eqnms vhmc rsqdrr bZm fdmdqZsd ZmnlZkntrkx ghfg cxd bnmbdmsqZshnmr

ZfZhmrs sgd bnZrs nee ne sgd NsZfn OdmhmrtkZ &df- Ehf- 01Z(+ dudm ctqhmf

ldchZm P+ onsdmshZkkx Zbbntmshmf enq sgd ——ZmnlZkntr‘‘ knv,rZkhmhsx

nardqudc ax GZvjd ctqhmf sghr sqZmrdbs+ Zmc sgd bnZrsZkkx bnmrsqZhmdc

hrngZkhmd rsqtbstqd- Eqdptdmskx+ GZvjd nardqudc rZkhmhsx lhmhltlr

rkhfgskx neergnqd ne sgd bnZrs- Sghr oZssdqm lZx ad ZrrnbhZsdc vhsg

bnZrsZk tovdkkhmf enkknvhmf toeqnms vhmcr+ lnuhmf sgd oktld neergnqd

Zmc hmbqdZrhmf rZkhmhsx ZfZhmrs sgd bnZrs sgqntfg tovdkkhmf ne cddo

rgdke.rknod vZsdqr- Sghr tovdkkhmf bntkc Zkrn cqhud lhwhmf sgZs Zrrhrsr

vhsg chrodqrhmf sgd mdZqrgnqd qhudq oktld &AdkkZehnqd ds Zk-+ 1/08(-

Oqduhntr vnqj gZr Zkrn mnsdc sgZs sgd rtqeZbd dwoqdrrhnm ne RSV

nudq sgd lhc sn ntsdq rgdke hr nbbZrhnmZkkx ——bZoodc‘‘ ax Z rgZkknv

rtqeZbd kZxdq ne mdqhshb vZsdq &Ihkkdss+ 0858: Bqnns Zmc Gtmsdq+ 0887:

Gnojhmr ds Zk-+ 1/0/: Inmdr ds Zk-+ 1/02(- Sghr neergnqd roqdZchmf ne

mdqhshb vZsdq hr bnmrhrsdms vhsg lncdk qdrtksr ne oktld qdronmrd ctqhmf

vdZj.hmhshZk toeqnms vhmc rsqdrr- @r BSC rtqudxr ne sghr bnZrskhmd

gZud fdmdqZkkx addm bnmctbsdc nm eZhq vdZsgdq cZxr+ lZqjdc ax qd,

ctbdc vhmc rsqdrr &Ingmrnm ds Zk-+ 1/12(+ nardquZshnmr ne mdZqrgnqd

bnmrsqZhmdc oktldr &rddlhmfkx ZrrnbhZsdc vhsg rsqnmf rntsgvdrsdqkx

vhmc rsqdrr( lZx ad tmcdqqdoqdrdmsdc ax ghrsnqhbZk BSC cZsZ- Sgd

rsqZshehbZshnm oqnctbdc ax eqdrgvZsdq oktldr bZm Zkrn rhfmhehbZmskx

hmbqdZrd qZsdr ne DjlZm sqZmronqs ax qdctbhmf sgd sghbjmdrr ne sgd

rtqeZbd DjlZm kZxdq &Bgdm Zmc Bgdm+ 1/06: FZqbèZ AdqcdZk+ 1//1(-

Sghr hm stqm bZm hmektdmbd sgd neergnqd Zcudbshnm ne qhudqhmd mtsqhdmsr+

ogxsnokZmjsnm sqZoodc hm sgd qhudq oktld+ Zmc atnxZmbx Zknmf sgd

rgdke qdfhnm &Ghbjdx ds Zk-+ 1/0/(- @m dkduZsdc qZsd ne DjlZm sqZmronqs

hm Z qhudq oktld bntkc gdko etqsgdq dwokZhm sgd qZohc qdrsqZshehbZshnm

nardqudc Zs sgd eqnms sgZs anqcdqr sgd mZqqnv RD bnmshmdmsZk rgdke ne

MY enkknvhmf toeqnms vhmc rsqdrr &Ingmrnm ds Zk-+ 1/12(-



Continental Shelf Research 277 (2024) 105248

13

D-D- Ingmrnm ds Zk-

Ehf& 00& Bnlonrhsdr ne knf,rbZkdc rtqeZbd cxd ZmnlZkx enq toeqnms+ ldchZm+ Zmc cnvmeqnms vhmc rsqdrr &bnktlmr kdes sn qhfgs( Zmc vdZj+ ldchZm+ Zmc rsqnmf P ZmnlZkx &qnvr sno

sn anssnl(- Btqqdms udknbhsx ZmnlZkhdr hm sgd toodq 34 l Zqd nudqkZhc Zr akZbj Zqqnvr- Hmrdsr cdohbs cxd ZmnlZkx Zs fqddm sqZmrdbs- Fqhc khmdr rgnv 0/ l hmbqdldmsr hm udqshbZk

Zmc 14 jl hmbqdldmsr hm gnqhynmsZk-

Sgd qdkZshnmrgho adsvddm sgd 𝜏𝑎 Zmc lncdkkdc rgdke btqqdms qdronmrd
gZr addm oqduhntrkx hcdmshehdc hm nardquZshnmr &Bghrvdkk+ 0885: EdqmZm,

cdy ds Zk-+ 1/07(+ Zmc sgd lncdk qdrtksr rtoonqs oqduhntr cdrbqhoshnmr

ne Z bnmrhrsdms mnqsgdZrs eknv vhsg dwsqdldkx hmeqdptdms qdudqrZkr

nudq sgd rgdke- Eqnl lncdk qdrtksr oqdrdmsdc gdqd+ hs ZoodZqr sgZs

btqqdms udknbhshdr nudq sgd rgdke &/ö4// l cdosg( qdronmc rsqnmfkx

sn knbZk vhmc enqbhmf+ vhsg udknbhshdr neergnqd ne sgd 4// l hrnaZsg

qdkZshudkx tmZeedbsdc &Ehf- 00(- Sghr ehmchmf hr bnmrhrsdms vhsg sgd vnqj

ne EdqmZmcdy ds Zk- &1/07(+ vgn entmc sgZs sgdqd vZr mn bnqqdkZshnm

adsvddm RntsgkZmc Btqqdms sqZmronqs Zmc knbZk vhmc rsqdrr- Sghr gZr

onsdmshZkkx rhfmhehbZms hlokhbZshnmr enq lhwhmf Zs sgd rgdke dcfd+ vgdqd

rgdZq adsvddm rgdke Zmc rknod btqqdmsr bntkc fdmdqZsd 2,chldmrhnmZk

lhwhmf &Aqhmj+ 1/05: Jqtf ds Zk-+ 1/06: SZxknq Zmc Sgnlornm+ 1/12(

ctqhmf odqhncr vgdqd sgd eknvr nudq sgd rgdke Zqd rknv nq qdudqrdc

qdkZshud sn sgd RntsgkZmc Btqqdms-

3-2- GlokhbZshnmr enp mZppnv rgdke rwrsdlr

EqdrgvZsdq hmsqtrhnm dudmsr bZm ad rhfmhehbZms cqhudqr ne mtsqh,

dms ektwdr Zmc sgd ZrrnbhZsdc ogxsnokZmjsnm uZqhZahkhsx Zs Zmc Zbqnrr

rgdke aqdZj eqnmsZk antmcZqhdr &FZqbèZ AdqcdZk+ 1//1: Rbghkkdq ds Zk-+

1/00: RgZqokdr ds Zk-+ 1/06(- Rtbg dudmsr gZud addm hcdmshehdc hm

kZqfd qhudq rxrsdlr+ rtbg Zr sgd Lhrrhrrhooh &Rbghkkdq ds Zk-+ 1/00(+

Zmc BnktlahZ &LZyyhmh ds Zk-+ 1/03: RZkcèZr ds Zk-+ 1/05(+ ats Zkrn hm

rlZkkdq qhudq rxrsdlr mdZq qdkZshudkx mZqqnv bnmshmdmsZk rgdkudr &df-

nee sgd HadqhZm OdmhmrtkZ: &Nsdqn ds Zk-+ 1//7(+ nq rxrsdl bnmrhcdqdc hm

sgd oqdrdms rstcx: &Inmdr ds Zk-+ 1/02((- Cdodmchmf tonm sgd mtsqhdms

qdfhld ne rgdke Zmc rknod vZsdqr+ bnZrsZk cdsZbgldms Zmc nee,rgdke

Zcudbshnm ne qhudq oktldr uhZ toeqnms vhmc rsqdrr lZx rtookx sdqqdr,

sqhZkkx cdqhudc khlhshmf mtsqhdmsr Zmc fdmdqZsd dohrnchb hmbqdZrdr hm

Bgk,Z- Sgd oqdrdms rstcx hcdmshehdc sgdrd cdekdbshnm dudmsr Zr cqhudqr ne

sgd kZqfdrs nee,rgdke cxd bnmbdmsqZshnmr &Ehf- 3a(+ ZrrnbhZsdc vhsg kZqfd

cdosg,hmsdfqZsdc cxd dwonqs Zbqnrr sgd 4// l hrnaZsg &Ehfr- 4+5+6a(-

@bbnqchmfkx+ sgd rtccdm Zmc qdkZshudkx hmsdmrd hmektw ne mtsqhdmsr cqhudm

ax sgdrd oktld cdekdbshnm dudmsr bZm onsdmshZkkx rshltkZsd knbZkhrdc+

dohrnchb ogxsnokZmjsnm aknnlr mns bZostqdc ax ZmZkxrhr Zs rdZrnmZk

shld rbZkdr-

Hm oqduhntr vnqj sgZs gZr Zssdlosdc sn ptZmshex sgd oqnonqshnm ne

qhudqhmd mtsqhdmsr sgZs qdZbg sgd nodm nbdZm+ RgZqokdr ds Zk- &1/06(

bnmrhcdqdc dudqx rgdke rxrsdl nm DZqsg- @r Z bnmrdptdmbd ne sgd

rstcx‘r fknaZk rbZkd+ fdmdqZkhrZshnmr vdqd lZcd enq rxrsdlr vgdqd sgd

drshlZsdc oktld vhcsg hr mZqqnvdq sgZm sgd rgdke aqdZj &rtbg Zr sgd

btqqdms rxrsdl+ Zr bZkbtkZsdc hm Rdbshnm 0-1(- Nm sgdrd mZqqnv rgdkudr+

hs vZr Zrrtldc sgZs MV hr bnlokdsdkx chrodqrdc sgqntfg rgdke vZsdqr

adenqd bqnrr,rgdke DjlZm sqZmronqs aqhmfr mtsqhdmsr sn sgd nodm nbdZm+

Zmc sgZs sgdhq neergnqd sqZmronqs bZm ad ZooqnwhlZsdc aZrdc nm DjlZm

ektwdr cqhudm ax ZmmtZk ldZm vhmc rsqdrr- Gnvdudq+ hm sgd oqdrdms

vnqj+ nee,rgdke cxd bnmbdmsqZshnmr Zqd rgnvm sn rohjd dohrnchbZkkx nm

rtardZrnmZk shld rbZkdr &Ehf- 3a(+ Zr cdsZbgdc qhudq oktldr rds to ax

onrhshud qhudq eknv ZmnlZkhdr Zmc tovdkkhmf,eZuntqZakd vhmc rsqdrr- @r
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D-D- Ingmrnm ds Zk-

Ehf& 01& RbgdlZshb chZfqZl ne sgqdd fdmdqZkhrdc oktld rsqtbstqdr- LZfdmsZ ZqdZ qdoqdrdmsr sgd oktld+ aktd Zqqnvr hmchbZsd rhlokhehdc rgdke eknv+ xdkknv Zqqnvr hmchbZsd RntsgkZmc

Btqqdms- DZbg rbgdlZshb hr bnlokhldmsdc ax Rdmshmdk HH K1 @ sqtd bnkntq hlZfdqx qdekdbshmf sgd bnqqdronmchmf oktld rsqtbstqd- Vhmc udbsnqr hm sgd oqdbdchmf 37 g Zmc ldZm P

nudq sgd 3 cZxr oqhnq Zqd hmchbZsdc-

Z qdrtks+ sgd lnrs rhfmhehbZms hmrsZmbdr ne bqnrr,rgdke mtsqhdms sqZmronqs

Zs mZqqnv rgdkudr lZx nmkx ad Zbbntmsdc enq vgdm bnmrhcdqhmf oqn,

bdrrdr nodqZshmf Zs rtardZrnmZk shld rbZkdr qZsgdq sgZm ZmmtZk &RgZqokdr

ds Zk-+ 1/06(- @ksgntfg sgd hmsqtrhnmr ne cdsZbgdc qhudq oktldr Zbqnrr

Z rgdke,aqdZj eqnms bZostqdc hm sgd oqdrdms vnqj Zqd rgnqs,khudc+ sgdx

nbbtq nudq ahnknfhbZkkx qdkduZms rbZkdr Zmc sgd rtardptdms mtsqhdms

rtookx bntkc bnmsqhatsd sn ZmnlZkntr aknnl dudmsr Zqntmc Zmc adxnmc

sgd rgdke aqdZj Zs nsgdq mZqqnv rgdkudr fknaZkkx &Inmdr ds Zk-+ 1/02(-

Hm Zcchshnm sn sgd mtsqhdmsr oqnuhcdc ax eqdrgvZsdq chrbgZqfd+ atnx,

Zms qhudq oktldr Zkrn lnchex rgdke rsqZshehbZshnm+ Zeedbshmf lhwhmf cdosgr

Zmc khfgs ZuZhkZahkhsx enq ogxsnokZmjsnm &Bgdm Zmc Bgdm+ 1/06: FZq,

bèZ AdqcdZk+ 1//1: Gnojhmr ds Zk-+ 1/10: LZrnssh ds Zk-+ 1/07: LZkZm

ds Zk-+ 1/13(- Odqrhrsdmskx dkduZsdc oqnctbshuhsx mdZq sgd qhudq lntsg

ne sgd HsZsZ Qhudq hm BdmsqZk Bghkd gZr addm rtffdrsdc sn ad cqhudm

ax ansg mtsqhdms hmektw Zmc rsqZshehbZshnm eqnl sgd atnxZms eqdrgvZsdq

oktld+ oZqshbtkZqkx mnshbdZakd hm vhmsdq vgdm sgd rgdke hr nsgdqvhrd

vdZjkx rsqZshehdc &SdrsZ ds Zk-+ 1/07(- DkduZsdc rtqeZbd bnmbdmsqZshnmr

ne Bgk,Z gZud Zkrn addm nardqudc nudq sgd rntsgdZrs rgdke ne @MY

ctqhmf vhmsdq lnmsgr enkknvhmf odqhncr ne rhfmhehbZms BktsgZ Qhudq

eknnchmf &Inmdr ds Zk-+ 1/02(- Sgntfg sgd nardqudc hmbqdZrdr hm Bgk,Z

bnmbdmsqZshnmr vdqd oqhlZqhkx Zssqhatsdc sn rhkhbZsd qdokdmhrgldms eqnl

hmbqdZrdc eqdrgvZsdq hmots &Inmdr ds Zk-+ 1/02(+ sgd rgZkknv rsqZsheh,

bZshnm bqdZsdc ax Z kZqfd qhudq chrbgZqfd dudms lZx Zkrn bnmsqhatsd

sn dkduZsdc Bgk,Z Zqntmc rgdke aqdZj eqnmsr ctqhmf vdkk,lhwdc vhmsdq

bnmchshnmr- Tmcdq toeqnms vhmc rsqdrr bnmchshnmr Zs mZqqnv rgdkudr+

sgdrd atnxZms vZsdqr lZx Zkrn Zcudbs adxnmc sgd rgdke aqdZj Zmc

bqdZsd dohrnchb rsqZshehbZshnm dudmsr hm sgd nodm nbdZm vhsg hlokhbZshnmr

enq qdfhnmZk Bgk,Z cxmZlhbr- Ansg ne sgdrd onrrhahkhshdr+ vghbg Zqd

cdlnmrsqZsdc ax sgd oktld rsqtbstqdr duhcdms hm sgd oqdrdms vnqj

&d-f- Ehf- 01(+ ZvZhs etqsgdq hmudrshfZshnmr-

3-3- KhlhsZshnmr Zmc etstpd vnpj

Nmd khlhsZshnm hm sgd lncdk hr Zm nudqdrshlZshnm ne mdZqrgnqd

rZkhmhsx+ Zmc sgtr lncdk qdrtksr gZud qdctbdc atnxZmbx ne MV oktldr

cnvmrsqdZl- Sgd nudqdrshlZshnm onsdmshZkkx qdctbdr sgd lZfmhstcd ne

qdronmrd sn sgd enqbhmfr cdrbqhadc hm sghr vnqj- @r sgd lncdk nmkx

qdoqdrdmsr ghrsnqhbZk chrbgZqfd qZsdr ne sgd BktsgZ Qhudq+ bkhlZsnknfhbZk

enqbhmf Zs sgd rdudqZk rlZkkdq qhudqr Zknmf sgd lncdk cnlZhm vhkk mns

bZostqd hmbqdZrdc P ctqhmf eknnc dudmsr- Sgd btltkZshud hloZbs ne

sgdrd qhudq eknvr khjdkx fdmdqZsdr Z rsqnmfdq mdZqrgnqd MV aZmc sgZm

qdoqdrdmsdc hm sgd lncdk ehdkcr- Etqsgdqlnqd+ mdZqrgnqd rZkhmhshdr hm

sghr qdfhnm Zqd khjdkx hloZbsdc ax sgd Zcudbshnm ne mdqhshb,lnchehdc

vZsdqr eqnl sgd vdrs bnZrs ne @MY sgqntfg sgd EnudZtw RsqZhs &Bghrvdkk

ds Zk-+ 1/04: Rsdudmr ds Zk-+ 1/08(+ vghbg Zqd adxnmc sgd lncdk cnlZhm-
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D-D- Ingmrnm ds Zk-

Sgd qdkZshud roZshZk bnZqrdmdrr ne GXBNL cZsZ trdc Zs lncdk antmc,

Zqhdr khjdkx cndr mns bZostqd sgd mdZqrgnqd rZkhmhsx cdoqdrrhnm ctd sn

rhfmhehbZms qhudq rxrsdlr torsqdZl ne sgd lncdk cnlZhm &Rsdudmr ds Zk-+

1/08(+ qdrtkshmf hm Zm nudqdrshlZshnm ne mdZqrgnqd rZkhmhsx Zs sgd vdrs,

dqm lncdk antmcZqx- HmbqdZrdc atnxZmbx ne MV vntkc ad dwodbsdc sn

hmsdmrhex qdronmrdr sn vhmc Zmc Zknmf,eqnms btqqdmsr &Bgnh Zmc Vhkjhm+

1//6: Ghbjdx ds Zk-+ 1/0/: cZ RhkuZ Zmc BZrsdkZn+ 1/07(+ rn sgd fdmdqZk

ldbgZmhrlr lnchexhmf oktld rsqtbstqd hm sgd lncdk Zqd oqdrtldc sn

Zkrn Zbs nm Z lnqd,atnxZms oktld- Rdmrhshuhsx ZmZkxrhr ne sgd lncdk sn

antmcZqx bnmchshnmr &GXBNL(+ Zmc Zslnrogdqhb enqbhmf &MBDO.MB@Q(

vntkc ad ghfgkx admdehbhZk enq hcdmshexhmf rntqbdr ne dqqnq hm RRS+ rZkhm,

hsx+ Zmc bhqbtkZshnm adsvddm sgd lncdk Zmc nardquZshnmr- @cchshnmZkkx+

hm sghr rhltkZshnm+ nmkx sgd BktsgZ Qhudq chrbgZqfd hr qdZkhrshb+ vhsg

nsgdq qhudqr bnmrsZmskx dlhsshmf ZmmtZk ldZm chrbgZqfd- Sgntfg sgd

BktsgZ Qhudq hr nudq sdm shldr kZqfdq sgZm Zkk nsgdq qhudqr hm sghr ZqdZ

bnlahmdc+ ZbbtqZsd eknvr enq Zkk qdfhnmZk qhudqr vntkc bnmsqhatsd sn

hmbqdZrdc mdZqrgnqd atnxZmbx ctqhmf eknnc bnmchshnmr-

TmcdqrsZmchmf sgd hloZbs Zmc lZfmhstcd ne sgd mtsqhdms ektwdr+

qdoqdrdmsdc oZrrhudkx ax cxd bnmbdmsqZshnmr hm sghr lncdk+ vntkc qd,

pthqd etqsgdq bnmrhcdqZshnm- Bnlokdw hmsdqZbshnmr adsvddm bqnrr,eqnmsZk

dwbgZmfd+ mtsqhdms qdrtrodmrhnm+ Zmc rsqZshehbZshnm khjdkx fdmdqZsd Z

qZmfd ne oqnctbshuhsx qdronmrdr hm qdronmrd sn uZqhZakd vhmc+ qhudqhmd+

Zmc rgdke,btqqdms cqhudqr &Ghbjdx ds Zk-+ 1/0/: Edqmzmcdy,MñunZ ds Zk-+

1/06: LZrnssh ds Zk-+ 1/07(- Sgd hlokdldmsZshnm Zmc bntokhmf ne ahn,

fdnbgdlhbZk lncdkr vhsg sghr lncdk bntkc rgdc lnqd khfgs nm sgdrd

hmsdqZbshnmr+ Zmc hmenql etstqd nardquZshnmZk vnqj hm sgd qdfhnm-

@ kZbj ne ehmd,rbZkd &cZhkx+ nqcdq ne jhknldsdqr( roZshnsdlonqZk hm

rhst cZsZ hmghahsr ZmZkxrhmf nardquZshnmZk dwZlokdr ne oktld dunktshnm

Zr oqdrdmsdc hm sghr vnqj- LZmx ne sgd oZssdqmr cdrbqhadc hm sghr

rstcx bZmmns ad qdrnkudc ax Zmx dwhrshmf ghrsnqhbZk cZsZ eqnl rntsgdZrs

@MY+ lnshuZshmf sgd mddc enq sZqfdsdc+ oqnbdrr,aZrdc dwodqhldmsr hm

sghr qdfhnm- @ bqnrr,rgdke lnnqhmf ZqqZx ntsehssdc vhsg sdlodqZstqd

Zmc rZkhmhsx knffdqr vntkc Zkknv sgd hmudrshfZshnm ne oqnbdrrdr hm,

chbZsdc hm sgd lncdk &rtbg Zr neergnqd oqnoZfZshnm Zmc chrodqrhnm

ne knv,rZkhmhsx rhfmZkr(- Eqdptdms qdodZs bqnrr,rgdke sqZmrdbsr+ Zjhm sn

sgd vnqj ax GZvjd &0881(+ vntkc fqdZskx hloqnud sgd tmcdqrsZmc,

hmf ne oktld dunktshnm+ Zksgntfg vdZsgdq Zmc bnrs bnmrhcdqZshnmr

lZjd anZs,aZrdc vnqj ne sghr rbnod tmqdZkhrshb- KZrskx+ sgd rZsdkkhsd

hlZfdr hmbktcdc hm Ehf- 01 hmchbZsd Z btqqdmskx tmsZoodc nardquZ,

shnmZk qdbnqc ne oktld dunktshnm hm sghr qdfhnm- Sgd tshkhrZshnm ne

nbdZm,bnkntq hlZfdr sn sqZbj qhudq oktldr &Cyvnmjnvrjh Zmc XZm+

1//4: VZkjdq ds Zk-+ 1//4: BgZms ds Zk-+ 1//7: LZyyhmh ds Zk-+ 1/03:

RZkcèZr ds Zk-+ 1/05( lZx needq hmrhfgs hmsn sgd oZssdqmr cdrbqhadc vgdm

ZudqZfdc nudq rteehbhdmskx knmf odqhncr sn nudqbnld onnq bnudqZfd

ctd sn bkntc bnudq- Etqsgdq nardquZshnmZk cZsZ bnkkdbshnm vhkk Zkrn

hloqnud bnmehcdmbd hm lncdk,nardquZshnm bnloZqhrnmr+ Zr sgd LtmhcZ

cZsZ rds hr ahZrdc snvZqcr ncc,mtladqdc lnmsgr &adhmf bnkkdbsdc ah,

lnmsgkx(+ Zmc onrrhakx nudq,qdoqdrdmsr gxcqnfqZoghb bnmchshnmr ctqhmf

bZkl vdZsgdq &Ingmrnm ds Zk-+ 1/12(-

EhmZkkx+ etstqd vnqj hr qdpthqdc sn chrbdqm sgd qnkd ne rntsgdZrs

@MY‘r fdnlnqognknfx hm fdmdqZshmf sgd bnZrsZk bhqbtkZshnm oZssdqmr

cdrbqhadc hm sgd btqqdms rstcx- Sgntfg oqduhntr hcdZkhrdc rhltkZshnmr

ne qhudq oktldr &Enmf Zmc Fdxdq+ 1//0( chrokZx bnZrsZk cdsZbgldms Zmc

mdZqrgnqd btqqdms qdudqrZkr enkknvhmf toeqnms vhmc rsqdrr+ sgd cdfqdd ne

bnZrsZk cdsZbgldms nardqudc hm rntsgdZrs @MY lZx ad hmsdmrhehdc ax

sgd NsZfn OdmhmrtkZ Zmc gdZckZmc mnqsg ne sgd BktsgZ Qhudq &Ltqcnbg

ds Zk-+ 088/: VZqqhbj Zmc Rsdudmr+ 1/00(-

4& Anmbktrhnmr

Sgqntfg Z bnlahmZshnm ne dudms ZmZkxrhr+ kZffdc bnqqdkZshnmr+ DNEr+

Zmc bnlonrhsd ZmZkxrhr+ mtldqhbZk lncdk qdrtksr rtffdrs Z rsqnmf qdkZ,

shnmrgho adsvddm sgd oktld nudq sgd NsZfn Rgdke Zmc qhudq chrbgZqfd+

𝜏𝑎+ Zmc rgdke btqqdms udknbhshdr- Sgd ZqqhuZk ne MV Zs sgd rgdke aqdZj
ZoodZqr sn ad khmjdc sn toeqnms vhmc rsqdrr Zmc bZm cn rn sgqntfg svn

fdmdqZkhrdc oktld qdfhldr- Toeqnms vhmc rsqdrr ZoodZqr sn ehqrs lnud

qhudq oktldr neergnqd sgqntfg DjlZm sqZmronqs+ chrodqrhmf sgd oktld

nudq Z rgZkknv rtqeZbd kZxdq rsqdsbghmf nudq sgd rgdke- Oqnknmfdc nq

hmsdmrd toeqnms vhmc rsqdrr ZoodZqr sn fdmdqZsd Z btqqdms qdudqrZk nudq

sgd hmmdq rgdke sgZs cdsZbgdr sgd oktld eqnl sgd bnZrs Zmc cdekdbsr

hs nee,rgdke adenqd adhmf Zcudbsdc cnvmrsqdZl ax sgd RntsgkZmc Btq,

qdms- Sghr oktld cdsZbgldms ldbgZmhrl bntkc fdmdqZsd kZqfd mtsqhdms

ektwdr hmsn sgd nodm nbdZm enq qdfhnmr vgdqd sgd qhudq oktld vhcsg hr

bnloZqZakd sn sgd rgdke vhcsg+ onsdmshZkkx cqhuhmf dohrnchb hmbqdZrdr

hm Bgk,Z Zs Zmc adxnmc rgdke aqdZj eqnmsr- Ctqhmf cnvmeqnms vhmc

rsqdrr+ sgd oktld ZoodZqr bnZrsZkkx bnmrsqZhmdc ax nm,rgnqd DjlZm

sqZmronqs Zmc rsqnmf Zknmf,eqnms eknv+ bnmrhrsdms vhsg vnqj hm nsgdq

rxrsdlr- Qnatrs uZkhcZshnm ne sgdrd lncdk qdrtksr qdpthqdr ehmd,rbZkd

roZshnsdlonqZk nardquZshnmZk cZsZ nudq sgd rgdke qdfhnm+ ats sgd mnudk

qdrtksr eqnl sghr rstcx needq Zm hlonqsZms ehqrs rsdo sn tmcdqrsZmchmf sgd

ldbgZmhrlr tmcdqohmmhmf rtardZrnmZk uZqhZahkhsx ne sgd qhudq oktld hm

sghr fknaZkkx tmhptd qdfhnm- Etqsgdqlnqd+ enq mZqqnv rgdke qdfhnmr vhsg

rhfmhehbZms eqdrgvZsdq chrbgZqfd+ bgZqZbsdqhrZshnm ne sgd oktld qdronmrd

sn Zknmf,rgdke vhmc enqbhmf Zs rtardZrnmZk rbZkdr rgntkc ad tmcdqsZjdm

sn hmudrshfZsd gnv mdqhshb vZsdq hmsqtrhnmr lZx Zeedbs oqnctbshuhsx Zmc

mtsqhdms ektwdr Zs rgdke aqdZj eqnmsr-

AOdchS Wtsgnprgho bnmsphatshnm rsWsdldms

Dphi D& Ingmrnm9 BnmbdostZkhyZshnm+ EnqlZk ZmZkxrhr+ HmudrshfZshnm+

Ldsgncnknfx+ UhrtZkhyZshnm+ Vqhshmf ö nqhfhmZk cqZes+ Vqhshmf ö qduhdv

% dchshmf- AgWphmd Ankkhmr9 CZsZ btqZshnm+ Ldsgncnknfx+ Qdrntqbdr+

Vqhshmf ö nqhfhmZk cqZes+ Vqhshmf ö qduhdv % dchshmf- RtsWpW F& RtWmcW9

BnmbdostZkhyZshnm+ Rtodquhrhnm+ Vqhshmf ö qduhdv % dchshmf- Rsdogdm

O& Vhmf9 BnmbdostZkhyZshnm+ Rtodquhrhnm+ Vqhshmf ö qduhdv % dchshmf-

Jhl H& Atpphd9 CZsZ btqZshnm+ Qdrntqbdr+ Vqhshmf ö qduhdv % dchshmf-

Idrrd TWmbd9 BnmbdostZkhyZshnm+ Vqhshmf ö qduhdv % dchshmf- Onadps K&

Rlhsg9 BnmbdostZkhyZshnm+ Etmchmf Zbpthrhshnm+ Ldsgncnknfx+ Oqnidbs

ZclhmhrsqZshnm+ Rtodquhrhnm+ Vqhshmf ö qduhdv % dchshmf-

CdbkWpWshnm ne bnlodshmf hmsdpdrs

Sgd Ztsgnqr cdbkZqd sgd enkknvhmf ehmZmbhZk hmsdqdrsr.odqrnmZk qdkZ,

shnmrghor vghbg lZx ad bnmrhcdqdc Zr onsdmshZk bnlodshmf hmsdqdrsr9

BgZqhmd Bnkkhmr qdonqsr ehmZmbhZk rtoonqs vZr oqnuhcdc ax Mdv YdZkZmc

Lhmhrsqx ne Atrhmdrr HmmnuZsnm Zmc Dloknxldms- Jhl Btqqhd qdonqsr

ehmZmbhZk rtoonqs vZr oqnuhcdc ax MZsnmZk Hmrsstsd ne VZsdq Zmc @s,

lnrogdqhb QdrdZqbg- He sgdqd Zqd nsgdq Ztsgnqr+ sgdx cdbkZqd sgZs sgdx

gZud mn jmnvm bnlodshmf ehmZmbhZk hmsdqdrsr nq odqrnmZk qdkZshnmrghor

sgZs bntkc gZud ZoodZqdc sn hmetdmbd sgd vnqj qdonqsdc hm sghr oZodq-

CWsW WuWhkWahkhsx

CZsZ vhkk ad lZcd ZuZhkZakd nm qdptdrs-

:bimnvkdcfdldmsr

Vd‘c khjd sn Zbjmnvkdcfd sgd bqdv ne sgd OnkZqhr HH qdrdZqbg udrrdk+

Ahkk Chbjrnm Zmc LZqj Dkcdq+ Zr vdkk Zr rsZee Zmc rstcdmsr vgn gZud

bnmsqhatsdc sn sgd LtmhcZ SqZmrdbs sgqntfg sgd xdZqr- Sghr vnqj hr

rtoonqsdc ax sgd MY SdqshZqx DctbZshnm OAQE Zmc Z Tmhudqrhsx ne

NsZfn+ Mdv YdZkZmc Og-C- RbgnkZqrgho sn D-D-I- Sgd LtmhcZ SqZmrdbs hr

rtoonqsdc ax RHEE etmchmf eqnl sgd MZshnmZk Hmrshstsd ne VZsdq Zmc @s,

lnrogdqhb QdrdZqbg &MHV@( Zmc rsqZsdfhb etmchmf eqnl sgd Tmhudqrhsx

ne NsZfn+ Mdv YdZkZmc- Lncdkkhmf vZr rtoonqsdc ax RRHE etmchmf eqnl

sgd Mdv YdZkZmc Lhmhrsqx ne Atrhmdrr+ HmmnuZshnm Zmc Dloknxldms-

@kshldsqx cZsZ trdc hm sghr rstcx &u1-0+ gssor9..CNH0/-133//.416785.

Z/0,1/11-/1/( vdqd cdudknodc+ uZkhcZsdc ax sgd BSNG.KDFNR+ EqZmbd

Zmc chrsqhatsdc ax @uhrn*- LdsdnqnknfhbZk cZsZ trdc hm sghr rstcx

&DQ@4+ gssor9..cnh-nqf.0/-13270.bcr-Zcaa1c36( vdqd nasZhmdc eqnl

sgd Bnodqmhbtr BkhlZsd CZsZ Rsnqd- Lncdk ntsots bZm ad qdptdrsdc eqnl

Cq BgZqhmd Bnkkhmr &bgZqhmd-bnkkhmr?mhvZ-bn-my(-
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D-D- Ingmrnm ds Zk-

Ehf& :&02& Onrhshnm ne ldZm fdnrsqnoghb udknbhshdr &Z+d(+ Gnulókkdq chZfqZlr eqnl QNLR &a+e( Zmc W,SqZbj &b+f(+ Zmc W,SqZbj,QNLR cheedqdmbd hm fdnrsqnoghb udknbhshdr &c+g( enq

Zkshldsqx sqZbjr 077 &sno( Zmc 001 &anssnl(-

Ehf& :&03& DwokZhmdc uZqhZmbd Zmc tmbdqsZhmsx &eqnl Mnqsg Sdrs( enq ehqrs 3/ lncdr ne

rdZrnmZkkx cdsqdmcdc knf,rbZkdc cxd DNE-

:oodmchw

Ehf- @-02 cdohbsr fdnrsqnoghb udknbhshdr bZkbtkZsdc eqnl W,SqZbj

Zmc QNLR Zknmf sqZbjr 077 Zmc 001- FdmdqZkkx+ QNLR udknbhshdr

&Ehf- @-02a+e( Zqd bnmrhrsdmskx ghfgdq sgZm W,SqZbj nardquZshnmr

&Ehf- @-02b+f(- Enq sqZbj 077 &Ehf- @-02+ sno qnv(+ sgd eZrsdrs oZqs ne

sgd fdnrsqnoghb btqqdms hr knbZsdc 14 jl hmrgnqd ne sgd odZj btqqdms hm

nardquZshnmr-

Ehf- @-03 rgnvr Z rbqdd okns hmchbZshmf sgd dwokZhmdc uZqhZmbd enq

sgd ehqrs 3/ DNE lncdr ne cdsqdmcdc+ knf,rbZkdc rtqeZbd cxd bnmbdm,

sqZshnmr- TmbdqsZhmshdr Zqd hmchbZsdc ax dqqnq aZqr+ bZkbtkZsdc uhZ sgd

Mnqsg Sdrs &KntfgqZm ds Zk-+ 1/06(- @r tmbdqsZhmsx cndr mns nudqkZo enq

sgd ehqrs svn lncdr ne sgd DNE+ sgdx Zqd enbtrdc nm hm sgd ZmZkxrhr-

Odedpdmbdr

@tfá+ @-+ KZkZr+ B-+ CZuhr+ K-+ Bghkudqr+ A-+ 1/01- @tstlm chds ne qdbnknmhrhmf

edlZkd Mdv YdZkZmc rdZ khnmr aZrdc Zs NsZfn OdmhmrtkZ+ Rntsg HrkZmc+ Mdv

YdZkZmc- Mdv YdZkZmc I- LZqhmd EqdrgvZsdq Qdr- 35 &0(+ 86ö00/- gsso9..cw-cnh-

nqf.0/-0/7/.//17722/-1/00-5/5215+ TQK gsso9..vvv-sZmcenmkhmd-bnl.cnh.Zar.

0/-0/7/.//17722/-1/00-5/5215-

AZksZq+ E-+ Rstbj+ D-+ LnqZkdr+ R-+ Btqqhd+ J-+ 1/04- AZbsdqhnokZmjsnm bZqanm bxbkhmf

Zknmf sgd rtasqnohbZk eqnmsZk ynmd nee Mdv YdZkZmc- Oqnf- NbdZmnfq- 024+ 057ö064-

gsso9..cw-cnh-nqf.0/-0/05.i-onbdZm-1/04-/4-/08+ TQK gssor9..khmjhmfgta-dkrduhdq-

bnl.qdsqhdud.ohh.R//68550004//005/-

AdkkZehnqd+ C-+ EdqqZqhm+ B-+ AqZfZ+ E-+ YZffhZ+ K-+ LZhbt+ E-+ Knqdmydssh+ F-+ LZmeé+ F-+

AqZmcn+ U-+ Cd OZrbZkhr+ E-+ 1/08- BnZrsZk lhwhmf hm ltkshokd,lntsg cdksZr9 @ bZrd

rstcx hm sgd On cdksZ+ HsZkx- DrstZq- BnZrs- Rgdke Rbh- 115+ 0/5143- gsso9..cw-cnh-

nqf.0/-0/05.i-dbrr-1/08-0/5143+ TQK gssor9..khmjhmfgta-dkrduhdq-bnl.qdsqhdud.ohh.

R/1616603072/863/-

Ahffr+ A-I-E-+ CtmbZm+ L-I-+ Invdss+ H-F-+ Pthmm+ I-L-+ Ghbjdx+ B-V-+ CZuhdr,Bnkkdx+ Q-I-+

Bknrd+ L-D-+ 088/- DbnknfhbZk bgZqZbsdqhrZshnm+ bkZrrhehbZshnm+ Zmc lncdkkhmf ne Mdv

YdZkZmc qhudqr9 @m hmsqnctbshnm Zmc rxmsgdrhr- Mdv YdZkZmc I- LZqhmd EqdrgvZsdq

Qdr- 13 &2(+ 166ö2/3- gsso9..cw-cnh-nqf.0/-0/7/.//17722/-088/-8405315+ TQK

gsso9..vvv-sZmcenmkhmd-bnl.cnh.Zar.0/-0/7/.//17722/-088/-8405315-

Ahqnk+ E-+ Etkkdq+ M-+ KxZqc+ E-+ BZmbds+ L-+ Mhm’n+ E-+ Cdkdadbptd+ B-+ Ekdtqx+ R-+ Snt,

akZmb+ E-+ Ldkds+ @-+ RZqZbdmn+ L-+ Káfdq+ E-+ 1/06- BnZrsZk ZookhbZshnmr eqnl mZchq

Zkshldsqx9 DwZlokd ne sgd W,SQ@BJ qdfhnmZk oqnctbsr- @cu- RoZbd Qdr- 48 &3(+ 825ö

842- gsso9..cw-cnh-nqf.0/-0/05.i-Zrq-1/05-00-//4+ TQK gssor9..khmjhmfgta-dkrduhdq-

bnl.qdsqhdud.ohh.R/1620066052/5206-

Anxc+ O-V-+ LbSZhmrg+ F-+ Rgdqknbj+ U-+ QhbgZqcrnm+ J-+ Mhbgnk+ R-+ Dkkvnnc+ L-+

Eqdv+ Q-+ 1//3- Dohrnchb dmgZmbdldms ne ogxsnokZmjsnm rsnbjr hm Mdv YdZkZmc rta,

ZmsZqbshb vZsdqr9 Bnmsqhatshnm ne Zslnrogdqhb Zmc nbdZmhb hqnm rtookx9 hqnm rtookx

sn rtaZmsZqbshb vZsdqr- Fkna- Ahnfdnbgdl- Bxbkdr 07 &0(+ m.Zöm.Z- gsso9..cw-cnh-

nqf.0/-0/18.1//1FA//1/1/+ TQK gsso9..cnh-vhkdx-bnl.0/-0/18.1//1FA//1/1/-

Aqhmj+ J-+ 1/05- Bqnrr,rgdke dwbgZmfd- @mmtZk Qdu- LZqhmd Rbh- 7 &0(+ 48ö

67- gsso9..cw-cnh-nqf.0/-0035.Zmmtqdu,lZqhmd,/0/703,/04606+ TQK gsso9..vvv-

ZmmtZkqduhdvr-nqf.cnh.0/-0035.Zmmtqdu,lZqhmd,/0/703,/04606-

BgZms+ Q-I-+ Fkdmm+ R-L-+ Gtmsdq+ D-+ Jngts+ I-+ Bgdm+ Q-E-+ Gntfgsnm+ Q-V-+ Anrbg+ I-+

Rbgnehdkc+ N-+ 1//7- Atkfd enqlZshnm ne Z atnxZms qhudq ntseknv- I- Fdnogxr-

Qdr- 002 &B0(+ B/0/06- gsso9..cw-cnh-nqf.0/-0/18.1//6IB//30//+ TQK gsso9..cnh-

vhkdx-bnl.0/-0/18.1//6IB//30//-

BgZn+ R-,X-+ Anhbntqs+ V-B-+ 0875- Nmrds ne drstZqhmd oktldr- I- Ogxr- NbdZmnfq-

05 &01(+ 1026ö1038- gsso9..cw-cnh-nqf.0/-0064.041/,/374&0875(/05;10269

NNDO=1-/-BN:1+ TQK gsso9..intqmZkr-Zldsrnb-nqf.cnh.0/-0064.041/,/374&0875(

/05�2B10269NNDO�2D1-/-BN:1-
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D-D- Ingmrnm ds Zk-

BgZrrhfmds+ D-O-+ Udqqnm+ I- &Dcr-(+ 1//5- NbdZm vdZsgdq enqdbZrshmf9 Zm hmsdfqZsdc uhdv

ne nbdZmnfqZogx- Roqhmfdq+ Cnqcqdbgs+ NBKB9 5446863/-

Bgdm+ R-,X-+ Bgdm+ R-,M-+ 1/06- FdmdqZshnm ne tovdkkhmf bhqbtkZshnm tmcdq cnvmvdkkhmf,

eZunqZakd vhmc vhsghm anssnl,ZssZbgdc+ atnxZms bnZrsZk btqqdmsr- I- Ogxr-

NbdZmnfq- 36 &0/(+ 1388ö1408- gsso9..cw-cnh-nqf.0/-0064.ION,C,05,/160-0+ TQK

gsso9..intqmZkr-Zldsrnb-nqf.cnh.0/-0064.ION,C,05,/160-0-

Bghrvdkk+ R-L-+ 0885- UZqhZahkhsx hm sgd RntsgkZmc Btqqdms+ Mdv YdZkZmc-

Mdv YdZkZmc I- LZqhmd EqdrgvZsdq Qdr- 2/ &0(+ 0ö06- gsso9..cw-cnh-nqf.

0/-0/7/.//17722/-0885-8405582+ TQK gsso9..vvv-sZmcenmkhmd-bnl.cnh.Zar.0/-

0/7/.//17722/-0885-8405582-

Bghrvdkk+ R-L-+ Anrsnbj+ G-B-+ Rtssnm+ O-I-+ VhkkhZlr+ L-I-+ 1/04- OgxrhbZk nbdZmnfqZogx

ne sgd cddo rdZr Zqntmc Mdv YdZkZmc9 Z qduhdv- Mdv YdZkZmc I- LZqhmd EqdrgvZ,

sdq Qdr- 38 &1(+ 175ö206- gsso9..cw-cnh-nqf.0/-0/7/.//17722/-1/03-881807+ TQK

gsso9..vvv-sZmcenmkhmd-bnl.cnh.etkk.0/-0/7/.//17722/-1/03-881807-

Bgnh+ A-,I-+ Vhkjhm+ I-K-+ 1//6- Sgd deedbs ne vhmc nm sgd chrodqrZk ne sgd gtcrnm qhudq

oktld- I- Ogxr- NbdZmnfq- 26 &6(+ 0767ö0786- gsso9..cw-cnh-nqf.0/-0064.ION2/70-

0+ TQK gsso9..intqmZkr-Zldsrnb-nqf.cnh.Zar.0/-0064.ION2/70-0-

Bqnns+ O-K-+ Gtmsdq+ J-@-+ 0887- SqZbd ldsZk chrsqhatshnmr Zbqnrr sgd bnmshmdmsZk rgdke

mdZq NsZfn OdmhmrtkZ+ Mdv YdZkZmc- LZq- Bgdl- 51 &2ö3(+ 074ö1/0- gsso9..cw-

cnh-nqf.0/-0/05.R/2/3,31/2&87(///25,W+ TQK gssor9..khmjhmfgta-dkrduhdq-bnl.

qdsqhdud.ohh.R/2/331/287///25W-

Btqqhd+ J-H-+ Qdhc+ L-Q-+ Gtmsdq+ J-@-+ 1/00- HmsdqZmmtZk uZqhZahkhsx ne bZqanm chnwhcd

cqZvcnvm ax rtaZmsZqbshb rtqeZbd vZsdq mdZq Mdv YdZkZmc- Ahnfdnbgdlhrsqx

0/3 &0ö2(+ 12ö23- gsso9..cw-cnh-nqf.0/-0//6.r0/422,//8,8244,2+ TQK gsso9..khmj-

roqhmfdq-bnl.0/-0//6.r0/422,//8,8244,2-

cZ RhkuZ+ B-D-+ BZrsdkZn+ Q-L-+ 1/07- Lhrrhrrhooh qhudq oktld uZqhZahkhsx hm sgd ftke ne

Ldwhbn eqnl RL@O Zmc LNCHR,ZptZ nardquZshnmr- I- Fdnogxr- Qdr-9 NbdZmr 012

&8(+ 551/ö5527- gsso9..cw-cnh-nqf.0/-0/18.1/07IB/03048+ TQK gsso9..cnh-vhkdx-

bnl.0/-0/18.1/07IB/03048-

CtqZmsd+ K-+ Rlhsg+ Q-+ Jnkncydx+ R-+ LbLtkkhm+ Q-+ RZklnmc+ M-+ RbgkhdlZm+ B-+

N‘Bnmmdkk,Lhkmd+ R-+ Eqdv+ Q-+ UZm GZkd+ Q-+ Vhmf+ R-+ 1/10- NbdZmnfqZoghb

sqZmronqs Zknmf eqnmsZk ynmdr enqlr bZqanm+ mhsqnfdm+ Zmc nwxfdm hrnrbZodr

nm sgd dZrs bnZrs ne Mdv YdZkZmc9 HlokhbZshnmr enq dbnknfhbZk rstchdr- Bnms-

Rgdke Qdr- 105+ 0/3257- gsso9..cw-cnh-nqf.0/-0/05.i-brq-1/10-0/3257+ TQK gssor9

..khmjhmfgta-dkrduhdq-bnl.qdsqhdud.ohh.R/167323210///14W-

Cyvnmjnvrjh+ A-+ XZm+ W-,G-+ 1//4- SqZbjhmf ne Z BgdrZodZjd AZx drstZqhmd ntseknv

oktld vhsg rZsdkkhsd,aZrdc nbdZm bnknq cZsZ- Bnms- Rgdke Qdr- 14 &05(+ 0831ö0847-

gsso9..cw-cnh-nqf.0/-0/05.i-brq-1//4-/5-/00+ TQK gssor9..khmjhmfgta-dkrduhdq-bnl.

qdsqhdud.ohh.R/1673232/4//013W-

EdqmZmcdy+ C-+ Anvdm+ L-+ Rtssnm+ O-+ 1/07- UZqhZahkhsx+ bngdqdmbd Zmc enqbhmf ldbgZ,

mhrlr hm sgd Mdv YdZkZmc nbdZm antmcZqx btqqdmsr- Oqnf- NbdZmnfq- 054+ 057ö077-

gsso9..cw-cnh-nqf.0/-0/05.i-onbdZm-1/07-/5-//1+ TQK gssor9..khmjhmfgta-dkrduhdq-

bnl.qdsqhdud.ohh.R//685500062/233/-

Edqmzmcdy,MñunZ+ C-+ Fñldy,FdrsdhqZ+ L-+ Ldmcdr+ Q-+ cdBZrsqn+ L-+ UZy+ M-+ ChZr+ I-L-+

1/06- Hmektdmbd ne lZhm enqbhmf Zeedbshmf sgd SZftr stqahc oktld tmcdq ghfg

qhudq chrbgZqfdr trhmf LNCHR hlZfdqx- Hm9 LZfZq+ U- &Dc-(+ OKNR NMD 01 &0/(+

d/076/25- gsso9..cw-cnh-nqf.0/-0260.intqmZk-onmd-/076/25+ TQK gssor9..cw-oknr-

nqf.0/-0260.intqmZk-onmd-/076/25-

Enmf+ C-@-+ Fdxdq+ V-Q-+ 1//0- Qdronmrd ne Z qhudq oktld ctqhmf Zm tovdkkhmf eZunqZakd

vhmc dudms- I- Fdnogxr- Qdr-9 NbdZmr 0/5 &B0(+ 0/56ö0/73- gsso9..cw-cnh-nqf.0/-

0/18.1///IB8//023+ TQK gssor9..Zftotar-nmkhmdkhaqZqx-vhkdx-bnl.cnh.0/-0/18.

1///IB8//023-

FZqbèZ AdqcdZk+ H-+ 1//1- Hmektdmbd ne vhmc rsqdrr Zmc Zlahdms eknv nm Z ghfg

chrbgZqfd qhudq oktld- I- Fdnogxr- Qdr- 0/6 &B8(+ 202/- gsso9..cw-cnh-nqf.0/-0/18.

1//0IB///821+ TQK gsso9..cnh-vhkdx-bnl.0/-0/18.1//0IB///821-

Fqddmd+ B-@-+ SghqtlZkZh+ J-+ JdZqmdx+ J-@-+ CdkfZcn+ I-L-+ RbgvZmfgZqs+ V-+ Vnkedm,

aZqfdq+ M-R-+ Sgxmf+ J-L-+ Fvxsgdq+ C-D-+ FZqcmdq+ @-R-+ AkZmjdmrgho+ C-C-+ 1/08-

Sgd bkhlZsd cZsZ snnkanw enq L@SK@A- Fdnbgdl- Fdnogxr- Fdnrxrs- 1/ &6(+ 2663ö

2670- gsso9..cw-cnh-nqf.0/-0/18.1/08FB//7281+ TQK gssor9..nmkhmdkhaqZqx-vhkdx-

bnl.cnh.0/-0/18.1/08FB//7281-

GZvjd+ C-I-+ 0878- Gxcqnknfx Zmc mdZq,rtqeZbd mtsqhdms chrsqhatshnm Zknmf sgd

Rntsg NsZfn bnmshmdmsZk rgdke+ Mdv YdZkZmc+ hm rtlldq Zmc vhmsdq 0875-

Mdv YdZkZmc I- LZqhmd EqdrgvZsdq Qdr- 12 &2(+ 300ö31/- gsso9..cw-cnh-nqf.

0/-0/7/.//17722/-0878-8405266+ TQK gsso9..vvv-sZmcenmkhmd-bnl.cnh.Zar.0/-

0/7/.//17722/-0878-8405266-

GZvjd+ C-I-+ 0881- RZkhmhsx uZqhZahkhsx hm rgdke vZsdqr mdZq NsZfn OdmhmrtkZ+ Mdv

YdZkZmc+ nm Z shld rbZkd ne gntqr- Mdv YdZkZmc I- LZqhmd EqdrgvZsdq Qdr-

15 &1(+ 056ö062- gsso9..cw-cnh-nqf.0/-0/7/.//17722/-0881-8405400+ TQK gsso9

..vvv-sZmcenmkhmd-bnl.cnh.Zar.0/-0/7/.//17722/-0881-8405400-

GZvjd+ C-+ 0884- QdZbshud rhkhbZsd hm rgdke vZsdqr mdZq NsZfn OdmhmrtkZ+ Mdv YdZkZmc-

LZqhmd EqdrgvZsdq Qdr- 35 &1(+ 316- gsso9..cw-cnh-nqf.0/-0/60.LE884/316+ TQK

gsso9..vvv-otakhrg-brhqn-Zt.>oZodq<LE884/316-

GZxvnnc+ F-I-+ 1//3- Rnld deedbsr ne qhudq chrbgZqfdr Zmc btqqdmsr nm ogxsnokZmjsnm

hm sgd rdZ nee NsZfn+ Mdv YdZkZmc- Mdv YdZkZmc I- LZqhmd EqdrgvZsdq Qdr-

27 &0(+ 0/2ö003- gsso9..cw-cnh-nqf.0/-0/7/.//17722/-1//3-8406111+ TQK gsso9

..vvv-sZmcenmkhmd-bnl.cnh.Zar.0/-0/7/.//17722/-1//3-8406111-

GdZsg+ Q-@-+ 0861- Sgd rntsgkZmc btqqdms- Mdv YdZkZmc I- LZqhmd EqdrgvZsdq Qdr-

5 &3(+ 386ö422- gsso9..cw-cnh-nqf.0/-0/7/.//17722/-0861-8404333+ TQK gsso9..

vvv-sZmcenmkhmd-bnl.cnh.Zar.0/-0/7/.//17722/-0861-8404333-

GdqraZbg+ G-+ Adkk+ A-+ Adqqhrenqc+ O-+ GhqZgZqZ+ R-+ Gnqzmxh+ @-+ Ltm’ny,RZaZsdq+ I-+

MhbnkZr+ I-+ Odtadx+ B-+ QZct+ Q-+ Rbgdodqr+ C-+ Rhllnmr+ @-+ Rnbh+ B-+ @acZkkZ+ R-+

@adkkZm+ W-+ AZkrZln+ F-+ Adbgsnkc+ O-+ AhZuZsh+ F-+ Ahckns+ I-+ AnmZuhsZ+ L-+

BghZqZ+ F-+ CZgkfqdm+ O-+ Cdd+ C-+ ChZlZmsZjhr+ L-+ CqZfZmh+ Q-+ Ekdllhmf+ I-+

Enqadr+ Q-+ Etdmsdr+ L-+ Fddq+ @-+ GZhladqfdq+ K-+ GdZkx+ R-+ GnfZm+ Q-I-+ Gñkl+ D-+

IZmhrjnuz+ L-+ Jddkdx+ R-+ KZknxZtw+ O-+ Knody+ O-+ Ktot+ B-+ QZcmnsh+ F-+ QnrmZx+ O-+

Qnytl+ H-+ UZlanqf+ E-+ UhkkZtld+ R-+ SgáoZts+ I-,M-+ 1/1/- Sgd DQ@4 fknaZk

qdZmZkxrhr- P- I- Q- Ldsdnqnk- Rnb- 035 &62/(+ 0888ö1/38- gsso9..cw-cnh-nqf.0/-

0//1.pi-27/2+ TQK gssor9..nmkhmdkhaqZqx-vhkdx-bnl.cnh.0/-0//1.pi-27/2-

Ghbjdx+ A-L-+ JtcdkZ+ Q-L-+ MZrg+ I-C-+ AqtkZmc+ J-V-+ Odsdqrnm+ V-S-+ LZbBqdZcx+ O-+

KdrrZqc+ D-I-+ IZx+ C-@-+ AZmZr+ M-R-+ AZoshrsZ+ @-L-+ Cdudq+ D-O-+ Jnrqn+ O-L-+

Jhkbgdq+ K-J-+ Gnqmdq,Cduhmd+ @-Q-+ YZqnm+ D-C-+ LbBZad+ Q-L-+ Odsdqrnm+ I-N-+

Nqsnm+ O-L-+ OZm+ I-+ KngZm+ L-B-+ 1/0/- Qhudq hmektdmbdr nm rgdke dbnrxrsdlr9

Hmsqnctbshnm Zmc rxmsgdrhr- I- Fdnogxr- Qdr- 004+ B//A06- gsso9..cw-cnh-nqf.0/-

0/18.1//8IB//4341+ TQK gsso9..cnh-vhkdx-bnl.0/-0/18.1//8IB//4341-

Ghbjdx+ A-+ LbBZad+ Q-+ Fdhdq+ R-+ Cdudq+ D-+ JZbgdk+ M-+ 1//8- Sgqdd hmsdqZbshmf

eqdrgvZsdq oktldr hm sgd mnqsgdqm BZkhenqmhZ btqqdms rxrsdl- I- Fdnogxr- Qdr- 003+

B//A/2- gsso9..cw-cnh-nqf.0/-0/18.1//7IB//38/6+ TQK gsso9..cnh-vhkdx-bnl.0/-

0/18.1//7IB//38/6-

Gnojhmr+ I-+ OZkldq+ L-Q-+ Ontksnm+ @-I-+ GhbjlZm+ @-D-+ RgZqokdr+ I-+ 1/10- Bnmsqnk

ne Z ogxsnokZmjsnm aknnl ax vhmc,cqhudm udqshbZk lhwhmf Zmc khfgs ZuZhkZahkhsx-

Khlmnk- NbdZmnfq- 55 &4(+ 0815ö0838- gsso9..cw-cnh-nqf.0/-0//1.kmn-00623+ TQK

gssor9..nmkhmdkhaqZqx-vhkdx-bnl.cnh.0/-0//1.kmn-00623-

Gnojhmr+ I-+ RgZv+ @-+ BgZkkdmnq+ O-+ 1/0/- Sgd RntsgkZmc eqnms+ Mdv YdZkZmc9

UZqhZahkhsx Zmc DMRN bnqqdkZshnmr- Bnms- Rgdke Qdr- 2/ &03(+ 0424ö0437- gsso9..cw-

cnh-nqf.0/-0/05.i-brq-1/0/-/4-/05+ TQK gssor9..khmjhmfgta-dkrduhdq-bnl.qdsqhdud.

ohh.R/16732320///0826-

Gnqmdq,Cduhmd+ @-Q-+ 1//8- Sgd atkfd bhqbtkZshnm hm sgd BnktlahZ qhudq oktld-

Bnms- Rgdke Qdr- 18 &0(+ 123ö140- gsso9..cw-cnh-nqf.0/-0/05.i-brq-1//6-01-/01+ TQK

gssor9..khmjhmfgta-dkrduhdq-bnl.qdsqhdud.ohh.R/1673232/6//2243-

Ihkkdss+ I-A-+ 0858- RdZrnmZk gxcqnknfx ne vZsdqr nee sgd NsZfn odmhmrtkZ+ Rntsg,

DZrsdqm Mdv YdZkZmc- Mdv YdZkZmc I- LZqhmd EqdrgvZsdq Qdr- 2 &2(+ 238ö264-

gsso9..cw-cnh-nqf.0/-0/7/.//17722/-0858-84042/2+ TQK gsso9..vvv-sZmcenmkhmd-

bnl.cnh.Zar.0/-0/7/.//17722/-0858-84042/2-

Ingmrnm+ D-D-+ RtZmcZ+ R-G-+ Vhmf+ R-Q-+ Btqqhd+ J-H-+ Rlhsg+ Q-N-+ 1/12- Dohrnchb

rtlldq bgknqnogxkk,Z aknnlr cqhudm ax Zknmf,eqnms vhmcr Zs ZnsdZqnZ‘r RntsgdZrs

rgdke aqdZj eqnms- I- Fdnogxr- Qdr-9 NbdZmr 017 &6(+ d1/11IB/085/8- gsso9..cw-cnh-

nqf.0/-0/18.1/11IB/085/8+ TQK gssor9..Zftotar-nmkhmdkhaqZqx-vhkdx-bnl.cnh.0/-

0/18.1/11IB/085/8-

Inmdr+ J-M-+ Btqqhd+ J-H-+ LbFqZv+ B-L-+ Gtmsdq+ J-@-+ 1/02- Sgd deedbs ne bnZrsZk

oqnbdrrdr nm ogxsnokZmjsnm ahnlZrr Zmc oqhlZqx oqnctbshnm vhsghm sgd mdZq,

rgnqd rtasqnohbZk eqnmsZk ynmd- DrstZq- BnZrs- Rgdke Rbh- 013+ 33ö44- gsso9..cw-cnh-

nqf.0/-0/05.i-dbrr-1/02-/2-//2+ TQK gssor9..khmjhmfgta-dkrduhdq-bnl.qdsqhdud.ohh.

R/161660302//0186-

JZjntkZjh+ F-+ LZbCnmZkc+ C-+ Gnqmdq,Cduhmd+ @-Q-+ 1/03- Sgd qnkd ne vhmc hm

sgd mdZq ehdkc Zmc lhcehdkc ne Z qhudq oktld- Fdnogxr- Qdr- Kdss- 30 &03(+

4021ö4027- gsso9..cw-cnh-nqf.0/-0//1.1/03FK/5/5/5+ TQK gsso9..cnh-vhkdx-bnl.

0/-0//1.1/03FK/5/5/5-

JZkmZx+ D-+ JZmZlhsrt+ L-+ Jhrskdq+ Q-+ Bnkkhmr+ V-+ CdZudm+ C-+ FZmchm+ K-+ Hqdcdkk+ L-+

RZgZ+ R-+ Vghsd+ F-+ Vnnkkdm+ I-+ Ygt+ X-+ KddslZZ+ @-+ Qdxmnkcr+ A-+ Bgdk,

khZg+ L-+ DahrtyZjh+ V-+ Ghffhmr+ V-+ IZmnvhZj+ I-+ Ln+ J-B-+ Qnodkdvrjh+ B-+

VZmf+ I-+ Idmmd+ Q-+ Inrdog+ C-+ 0885- Sgd MBDO.MB@Q 3/,xdZq qdZmZkxrhr oqnidbs-

Atkk- @l- Ldsdnqnk- Rnb- 66+ 326ö361- gsso9..cw-cnh-nqf.0/-0064.041/,/366&0885(

/66;/3269SMXQO=1-/-BN:1+ TQK gssor9..th-ZcrZar-gZquZqc-dct.Zar.0885A@LR---

66--326J+ @CR Ahabncd9 0885A@LR---66--326J-

Jhcrnm+ I-V-+ 1///- @m ZmZkxrhr ne Mdv YdZkZmc rxmnoshb sxodr Zmc sgdhq trd hm

cdehmhmf vdZsgdq qdfhldr- Hms- I- BkhlZsnk- 1/ &2(+ 188ö205- gsso9..cw-cnh-

nqf.0/-0//1.&RHBH(0/86,//77&1////204(1/92;18899@HC,INB363=2-/-BN:1,A+

TQK gssor9..nmkhmdkhaqZqx-vhkdx-bnl.cnh.0/-0//1.&RHBH(0/86,//77&1////204(1/9

2�2B18899@HC,INB363�2D2-/-BN:1,A-

Jqtf+ L-+ RvZqs+ R-+ FtkZ+ I-+ 1/06- RtaldrnrbZkd bxbknmdr hm sgd @ftkgZr btq,

qdms9 RtaldrnrbZkd Bxbknmdr hm sgd @ftkgZr- Fdnogxr- Qdr- Kdss- 33 &0(+

235ö243- gsso9..cw-cnh-nqf.0/-0//1.1/05FK/60//5+ TQK gsso9..cnh-vhkdx-bnl.0/-

0//1.1/05FK/60//5-

KZmd+ D-+ VZksdqr+ Q-+ FhkkhaqZmc+ O-+ Tccrsqnl+ L-+ 1//8- NodqZshnmZk enqdbZrshmf ne

rdZ kdudk gdhfgs trhmf Zm tmrsqtbstqdc fqhc nbdZm lncdk- NbdZm Lncdk- 17 &0ö2(+

77ö85- gsso9..cw-cnh-nqf.0/-0/05.i-nbdlnc-1//7-00-//3+ TQK gssor9..khmjhmfgta-

dkrduhdq-bnl.qdsqhdud.ohh.R03524//2/7//054/-

KZqfd+ V-F-+ Fdms+ O-Q-+ 0888- UZkhcZshnm ne udqshbZk lhwhmf hm Zm dptZsnqhZk nbdZm

lncdk trhmf kZqfd dccx rhltkZshnmr Zmc nardquZshnmr- I- Ogxr- NbdZmnfq-

18 &2(+ 338ö353- gsso9..cw-cnh-nqf.0/-0064.041/,/374&0888(/18;/3389

UNULH@=1-/-BN:1+ TQK gsso9..intqmZkr-Zldsrnb-nqf.cnh.0/-0064.041/,

/374&0888(/18�2B/3389UNULH@�2D1-/-BN:1-

KdZsgvhbj+ I-+ Dkhsg+ I-+ EqZmbhr+ L-+ GZrshd+ S-+ SZxknq+ O-+ 1//5- UZqhZshnm hm cdldqrZk

ehrg rodbhdr qhbgmdrr hm sgd nbdZmr rtqqntmchmf Mdv YdZkZmc9 Zm ZmZkxrhr trhmf

annrsdc qdfqdrrhnm sqddr- LZq- Dbnk- Oqnf- Rdq- 210+ 156ö170- gsso9..cw-cnh-nqf.0/-

2243.ldor210156+ TQK gsso9..vvv-hms,qdr-bnl.ZarsqZbsr.ldor.u210.o156,170.-

Kh+ I-+ QntfgZm+ L-+ Jdqqx+ B-+ QZn+ R-+ 1/11- HloZbs ne ldrnrbZkd bhqbtkZshnm

nm sgd rsqtbstqd ne qhudq oktldr ctqhmf kZqfd qZhmeZkk dudmsr hmrgnqd ne sgd

DZrs @trsqZkhZm btqqdms- Eqnms- LZqhmd Rbh- 8+ 704237- gsso9..cw-cnh-nqf.0/-2278.
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D-D- Ingmrnm ds Zk-

elZqr-1/11-704237+ TQK gssor9..vvv-eqnmshdqrhm-nqf.Zqshbkdr.0/-2278.elZqr-1/11-

704237.etkk-

Kht+ X-+ Vdhradqf+ Q-G-+ Uhfmtcdkkh+ R-+ Qnaknt+ K-+ Ldqy+ B-Q-+ 1/01- BnloZqhrnm

ne sgd W,SQ@BJ Zkshldsqx drshlZsdc btqqdmsr vhsg lnnqdc @CBO Zmc GE qZcZq

nardquZshnmr nm sgd Vdrs EknqhcZ rgdke- @cu- RoZbd Qdr- 4/ &7(+ 0/74ö0/87-

gsso9..cw-cnh-nqf.0/-0/05.i-Zrq-1/00-/8-/01+ TQK gssor9..khmjhmfgta-dkrduhdq-bnl.

qdsqhdud.ohh.R/162006600//5665-

KntfgqZm+ S-E-+ Odqjhmr,JhqjoZsqhbj+ R-D-+ @kdwZmcdq+ K-U-+ 1/06- TmcdqrsZmchmf sgd

roZshn,sdlonqZk hmektdmbd ne bkhlZsd uZqhZahkhsx nm @trsqZkhZm gdZsvZudr9 uZqhZahkhsx

ne @trsqZkhZm GdZsvZudr- Hms- I- BkhlZsnk- 26 &0/(+ 2852ö2864- gsso9..cw-cnh-nqf.

0/-0//1.inb-3860+ TQK gssor9..nmkhmdkhaqZqx-vhkdx-bnl.cnh.0/-0//1.inb-3860-

LZkZm+ M-+ QntfgZm+ L-+ Gdllhmf+ L-+ Hmfkdsnm+ S-+ 1/13- PtZmshexhmf bnZrsZk eqdrg,

vZsdq dwsqdldr ctqhmf tmoqdbdcdmsdc qZhmeZkk trhmf knmf shldrdqhdr ltksh,okZsenql

rZkhmhsx nardquZshnmr- MZstqd Bnlltm- 04 &0(+ 313- gsso9..cw-cnh-nqf.0/-0/27.

r30356,/12,33287,1+ TQK gssor9..vvv-mZstqd-bnl.Zqshbkdr.r30356,/12,33287,1-

LZkZtdmd+ A-R-+ Lnknmdx+ B-K-+ Kdss+ B-+ Qnadqsr+ L-I-+ LZqrZb+ E-+ Odmudm+ O-+

1/07- HloZbs ne neergnqd dcchdr nm rgdke bhqbtkZshnm Zmc qhudq oktldr ne sgd

RneZkZ AZmj+ LnyZlahptd bgZmmdk- I- LZq- Rxrs- 074+ 0ö01- gsso9..cw-cnh-nqf.

0/-0/05.i-ilZqrxr-1/07-/4-//0+ TQK gssor9..khmjhmfgta-dkrduhdq-bnl.qdsqhdud.ohh.

R/8136852062/4151-

LZrnssh+ H-+ @oZqhbhn,Qhyyn+ O-+ Xdudmdr+ L-@-+ FZqqdZtc+ Q-+ AdklZq+ K-+ EZqèZr+ K-+

1/07- Sgd hmektdmbd ne qhudq chrbgZqfd nm mtsqhdms dwonqs Zmc OgxsnokZmjsnm

ahnlZrr nee sgd bdmsqZk Bghkd bnZrs &22
�
ö26

�
R(9 RdZrnmZk bxbkd Zmc hmsdqZmmtZk

uZqhZahkhsx- Eqnms- LZqhmd Rbh- 4+ 312- gsso9..cw-cnh-nqf.0/-2278.elZqr-1/07-//312+

TQK gssor9..vvv-eqnmshdqrhm-nqf.Zqshbkd.0/-2278.elZqr-1/07-//312.etkk-

LZsZmn+ Q-O-+ Bnladr+ U-+ OhnkZ+ @-Q-+ Ftdqqdqn+ Q-+ OZklZ+ D-C-+ Sdc Rsqta+ O-+

IZldr+ B-+ Edmbn+ G-+ BgZn+ X-+ RZqZbdmn+ L-+ 1/03- Sgd rZkhmhsx rhfmZstqd ne

sgd bqnrr,rgdke dwbgZmfdr hm sgd rntsgvdrsdqm ZskZmshb nbdZm9 MtldqhbZk rhltkZ,

shnmr- I- Fdnogxr- Qdr-9 NbdZmr 008 &00(+ 6838ö6857- gsso9..cw-cnh-nqf.0/-0//1.

1/03IB/0/005+ TQK gsso9..cnh-vhkdx-bnl.0/-0//1.1/03IB/0/005-

LZyyhmh+ O-K-E-+ AZqsg+ I-@-+ RgdZqlZm+ Q-J-+ Dqneddu+ @-+ 1/03- AtnxZmbx,Cqhudm bnZrsZk

btqqdmsr nee nqdfnm ctqhmf eZkk Zmc Vhmsdq- I- Ogxr- NbdZmnfq- 33 &00(+ 1743ö

1765- gsso9..cw-cnh-nqf.0/-0064.ION,C,03,//01-0+ TQK gsso9..intqmZkr-Zldsrnb-

nqf.cnh.0/-0064.ION,C,03,//01-0-

Lhsbgdkk+ I-+ LZbjZx+ J-+ Mdhk+ G-+ LZbjZx+ D-+ OZkkdmshm+ @-+ MnslZm+ O-+ 1/01- TmcdqrdZ

Mdv YdZkZmc-

LneeZs+ B-+ Kdmsy+ R-+ 1/01- Nm sgd qdronmrd ne Z atnxZms oktld sn cnvmvdkkhmf,

eZunqZakd vhmc rsqdrr- I- Ogxr- NbdZmnfq- 31 &6(+ 0/72ö0/87- gsso9..cw-cnh-

nqf.0/-0064.ION,C,00,/04-0+ TQK gsso9..intqmZkr-Zldsrnb-nqf.cnh.0/-0064.ION,

C,00,/04-0-

LnmsZm’n+ L-L-+ RtZmcZ+ R-G-+ RntyZ+ I-L-@-B-C-+ 1/12- Lncdkkdc bnZrsZk bhqbtkZshnm

Zmc KZfqZmfhZm rsZshrshbr eqnl Z kZqfd bnZrsZk dlaZxldms9 Sgd bZrd ne AZx ne

Okdmsx+ @nsdZqnZ Mdv YdZkZmc- DrstZq- BnZrs- Rgdke Rbh- 170+ 0/7101- gsso9..cw-cnh-

nqf.0/-0/05.i-dbrr-1/12-0/7101+ TQK gssor9..khmjhmfgta-dkrduhdq-bnl.qdsqhdud.ohh.

R/161660312////10-

Ltqcnbg+ Q-+ Oqnbsnq+ Q-+ Ihkkdss+ I-+ Ydkchr+ I-+ 088/- Duhcdmbd enq Zm dccx nudq sgd

bnmshmdmsZk rgdke hm sgd cnvmrsqdZl kdd ne NsZfn OdmhmrtkZ+ Mdv YdZkZmc- DrstZq-

BnZrs- Rgdke Rbh- 2/ &4(+ 378ö4/6- gsso9..cw-cnh-nqf.0/-0/05./161,6603&8/(8//58,

3+ TQK gssor9..khmjhmfgta-dkrduhdq-bnl.qdsqhdud.ohh./16166038/8//583-

Ltqogx+ Q-I-+ Ohmjdqsnm+ L-G-+ QhbgZqcrnm+ J-L-+ AqZcenqc,Fqhdud+ I-L-+ Anxc+ O-V-+

1//0- OgxsnokZmjsnm chrsqhatshnmr Zqntmc Mdv YdZkZmc cdqhudc eqnl RdZVhER

qdlnsdkx,rdmrdc nbdZm bnkntq cZsZ- Mdv YdZkZmc I- LZqhmd EqdrgvZsdq Qdr- 24 &1(+

232ö251- gsso9..cw-cnh-nqf.0/-0/7/.//17722/-1//0-8406//4+ TQK gsso9..vvv-

sZmcenmkhmd-bnl.cnh.Zar.0/-0/7/.//17722/-1//0-8406//4-

LtqqZx+ C-K-+ 0864- QdfhnmZk gxcqnknfx ne sgd bktsgZ qhudq-

Nsdqn+ O-+ Qthy,UhkkZqqdZk+ L-+ Odkhy+ @-+ 1//7- UZqhZahkhsx ne qhudq oktldr nee Mnqsgvdrs

HadqhZ hm qdronmrd sn vhmc dudmsr- I- LZq- Rxrs- 61 &0ö3(+ 127ö144- gsso9..cw-cnh-

nqf.0/-0/05.i-ilZqrxr-1//6-/4-/05+ TQK gssor9..khmjhmfgta-dkrduhdq-bnl.qdsqhdud.

ohh.R/8136852/6//14/2-

Onvdkk+ A-R-+ Kdadm+ Q-Q-+ 1//3- @m noshlZk ehksdq enq fdnrsqnoghb ldrnrbZkd btqqdmsr

eqnl Zknmf,sqZbj rZsdkkhsd Zkshldsqx- I- @slnr- NbdZm- Sdbgmnk- 10 &0/(+ 0522ö

0531- gsso9..cw-cnh-nqf.0/-0064.041/,/315&1//3(/10;05229@NEEFL=1-/-BN:1+

TQK gsso9..intqmZkr-Zldsrnb-nqf.cnh.0/-0064.041/,/315&1//3(/10�2B05229

@NEEFL�2D1-/-BN:1-

Oxodq+ A-I-+ OdsdqlZm+ Q-L-+ 0887- BnloZqhrnm ne ldsgncr sn Zbbntms enq

ZtsnbnqqdkZshnm hm bnqqdkZshnm ZmZkxrdr ne ehrg cZsZ-

RZkcèZr+ F-R-+ Jhoo RgdZqlZm+ Q-+ AZqsg+ I-@-+ StehkkZqn+ M-+ 1/05- Noshbr ne sgd neergnqd

BnktlahZ qhudq oktld eqnl fkhcdq nardquZshnmr Zmc rZsdkkhsd hlZfdqx- I- Fdnogxr-

Qdr-9 NbdZmr 010 &3(+ 1256ö1273- gsso9..cw-cnh-nqf.0/-0//1.1/04IB/00320+ TQK

gssor9..nmkhmdkhaqZqx-vhkdx-bnl.cnh.Zar.0/-0//1.1/04IB/00320-

RZkcèZr+ F-R-+ RnaZqyn+ L-+ KZqfhdq+ I-+ LneeZs+ B-+ Kdsdkhdq+ Q-+ 1/01- RdZrnmZk uZqhZahkhsx

ne stqahc qhudq oktldr nee bdmsqZk Bghkd aZrdc nm ghfg,qdrnktshnm LNCHR hlZfdqx-

Qdlnsd Rdmr- Dmuhqnm- 012+ 11/ö122- gsso9..cw-cnh-nqf.0/-0/05.i-qrd-1/01-/2-/0/+

TQK gssor9..khmjhmfgta-dkrduhdq-bnl.qdsqhdud.ohh.R//23314601//018/-

RZkhmfdq+ L-I-+ Qdmvhbj+ I-+ Adgqdmr+ D-+ LtkkZm+ @-A-+ ChZlnmc+ G-I-+ Rhqftdx+ O-+

Rlhsg+ Q-N-+ Sqntfgs+ L-B-S-+ @kdwZmcdq+ K-+ Btkkdm+ M-I-+ EhsygZqqhr+ A-A-+

Gdoatqm+ B-C-+ OZqjdq+ @-J-+ Rtssnm+ O-I-+ 1/08- Sgd tmoqdbdcdmsdc bntokdc nbdZm,

Zslnrogdqd rtlldq gdZsvZud hm sgd Mdv YdZkZmc qdfhnm 1/06.079 cqhudqr+

ldbgZmhrlr Zmc hloZbsr- Dmuhqnm- Qdr- Kdss- 03 &3(+ /33/12- gsso9..cw-cnh-

nqf.0/-0/77.0637,8215.Za/01Z+ TQK gssor9..hnorbhdmbd-hno-nqf.Zqshbkd.0/-0/77.

0637,8215.Za/01Z-

Rbghkkdq+ Q-U-+ JntqZeZknt+ U-G-+ GnfZm+ O-+ VZkjdq+ M-C-+ 1/00- Sgd cxmZlhbr ne sgd

Lhrrhrrhooh Qhudq oktld9 HloZbs ne snonfqZogx+ vhmc Zmc neergnqd enqbhmf nm sgd

eZsd ne oktld vZsdqr- I- Fdnogxr- Qdr- 005 &B5(+ B/5/18- gsso9..cw-cnh-nqf.0/-

0/18.1/0/IB//5772+ TQK gsso9..cnh-vhkdx-bnl.0/-0/18.1/0/IB//5772-

RgZqokdr+ I-+ Lhccdkatqf+ I-I-+ Edmmdk+ J-+ Ihbjdkkr+ S-C-+ 1/06- VgZs oqnonqshnm ne qhudq,

hmd mtsqhdmsr qdZbgdr sgd nodm nbdZm>9 Qhudqhmd mtsqhdmsr qdZbghmf sgd nbdZm- Fkna-

Ahnfdnbgdl- Bxbkdr 20 &0(+ 28ö47- gsso9..cw-cnh-nqf.0/-0//1.1/05FA//4372+ TQK

gsso9..cnh-vhkdx-bnl.0/-0//1.1/05FA//4372-

Rgbgdodsjhm+ @-E-+ 1//2- @ ldsgnc enq bnlotshmf gnqhynmsZk oqdrrtqd,fqZchdms enqbd

hm Zm nbdZmhb lncdk vhsg Z mnmZkhfmdc udqshbZk bnnqchmZsd- I- Fdnogxr- Qdr- 0/7

&B2(+ 2/8/- gsso9..cw-cnh-nqf.0/-0/18.1//0IB//0/36+ TQK gsso9..cnh-vhkdx-bnl.

0/-0/18.1//0IB//0/36-

Rgbgdodsjhm+ @-E-+ LbVhkkhZlr+ I-B-+ 0887- PtZrh,Lnmnsnmd @cudbshnm Rbgdldr AZrdc

nm Dwokhbhs KnbZkkx @cZoshud ChrrhoZshnm- Lnm- VdZsgdq Qdu- 015 &5(+ 0430ö

047/- gsso9..cw-cnh-nqf.0/-0064.041/,/382&0887(015;04309PL@RAN=1-/-BN:1+

TQK gsso9..intqmZkr-Zldsrnb-nqf.cnh.0/-0064.041/,/382&0887(015�2B04309

PL@RAN�2D1-/-BN:1-

Rgbgdodsjhm+ @-E-+ LbVhkkhZlr+ I-B-+ 1//4- Sgd qdfhnmZk nbdZmhb lncdkhmf rxrsdl

&QNLR(9 Z rokhs,dwokhbhs+ eqdd,rtqeZbd+ snonfqZogx,enkknvhmf,bnnqchmZsd nbdZmhb

lncdk- NbdZm Lncdk- 8 &3(+ 236ö3/3- gsso9..cw-cnh-nqf.0/-0/05.i-nbdlnc-1//3-

/7-//1+ TQK gssor9..khmjhmfgta-dkrduhdq-bnl.qdsqhdud.ohh.R03524//2/3///373-

Rmdkcdq+ S-+ Ahffr+ A-I-+ VdZsgdqgdZc+ L-+ 1/0/- Mdv YdZkZmc Qhudq Dmuhqnmldms

BkZrrhehbZshnm trdq fthcd- Lhmhrsqx enq sgd Dmuhqnmldms+ Vdkkhmfsnm+ M-Y-+ NBKB9

558685547-

Rsdudmr+ B-K-+ N‘BZkkZfgZm+ I-L-+ Bghrvdkk+ R-L-+ GZcehdkc+ L-F-+ 1/08- OgxrhbZk nbdZmnf,

qZogx ne Mdv YdZkZmc.@nsdZqnZ rgdke rdZr ö Z qduhdv- Mdv YdZkZmc I- LZqhmd

EqdrgvZsdq Qdr- 0ö3/- gsso9..cw-cnh-nqf.0/-0/7/.//17722/-1/08-0477635+ TQK

gssor9..vvv-sZmcenmkhmd-bnl.cnh.etkk.0/-0/7/.//17722/-1/08-0477635-

SZxknq+ I-Q-+ Sgnlornm+ @-E-+ 1/12- RtaldrnrbZkd cxmZlhbr hm sgd toodq nbdZm-

@mmt- Qdu- Ekthc Ldbg- 44 &0(+ 0/2ö016- gsso9..cw-cnh-nqf.0/-0035.Zmmtqdu,ekthc,

/20311,/84036+ TQK gssor9..vvv-ZmmtZkqduhdvr-nqf.cnh.0/-0035.Zmmtqdu,ekthc,

/20311,/84036-

SdrsZ+ F-+ LZrnssh+ H-+ EZqèZr+ K-+ 1/07- SdlonqZk uZqhZahkhsx hm mds oqhlZqx oqnctbshnm

hm Zm tovdkkhmf ZqdZ nee bdmsqZk Bghkd &25
�
R(- Eqnms- LZqhmd Rbh- 4+ 068- gsso9

..cw-cnh-nqf.0/-2278.elZqr-1/07-//068+ TQK gssor9..vvv-eqnmshdqrhm-nqf.Zqshbkd.

0/-2278.elZqr-1/07-//068.etkk-

VZkjdq+ M-C-+ VhrdlZm+ V-I-+ Qntrd+ K-I-+ AZahm+ @-+ 1//4- Deedbsr ne qhudq chrbgZqfd+

vhmc rsqdrr+ Zmc rknod dcchdr nm bhqbtkZshnm Zmc sgd rZsdkkhsd,nardqudc rsqtbstqd ne

sgd lhrrhrrhooh qhudq oktld- I- BnZrs- Qdr- 105+ 0117ö0133- gsso9..cw-cnh-nqf.0/-

1001./3,/236-0+ TQK gsso9..vvv-ahnnmd-nqf.cnh.Zar.0/-1001./3,/236-0-

VZksdqr+ Q-@-+ Fnqhmf+ C-F-+ Adkk+ Q-F-+ 1//0- NbdZm shcdr Zqntmc Mdv YdZkZmc-

Mdv YdZkZmc I- LZqhmd EqdrgvZsdq Qdr- 24 &2(+ 456ö468- gsso9..cw-cnh-nqf.

0/-0/7/.//17722/-1//0-8406/12+ TQK gsso9..vvv-sZmcenmkhmd-bnl.cnh.Zar.0/-

0/7/.//17722/-1//0-8406/12-

VZqqhbj+ I-@-+ Rsdudmr+ @-V-+ 1/00- @ atnxZms oktld ZciZbdms sn Z gdZckZmc–

NardquZshnmr ne sgd DkvgZ Qhudq oktld- Bnms- Rgdke Qdr- 20 &1(+ 74ö86- gsso9..cw-

cnh-nqf.0/-0/05.i-brq-1/0/-00-//6+ TQK gssor9..khmjhmfgta-dkrduhdq-bnl.qdsqhdud.

ohh.R/16732320///2473-

VZtfg+ R-+ Ehkhooh+ C-+ EtjtcZ+ @-+ Rtytjh+ L-+ Ghftbgh+ G-+ RdshZvZm+ @-+ CZuhr+ K-+ 1//4-

EnqZfhmf ne qnxZk ZkaZsqnrrdr+ ChnldcdZ donlnognqZ+ eqnl sgd NsZfn OdmhmrtkZ Zmc

hsr qdkZshnmrghor sn ehrgdqhdr 51- o- 01-

Vhkklnss+ B-I-+ 0870- Nm sgd uZkhcZshnm ne lncdkr- Ogxr- Fdnfq- 1 &1(+ 073ö083- gsso9

..cw-cnh-nqf.0/-0/7/./1612535-0870-0/531102+ TQK gssor9..vvv-sZmcenmkhmd-

bnl.cnh.etkk.0/-0/7/./1612535-0870-0/531102-

XZmjnurjx+ @-D-+ BgZolZm+ C-B-+ 0886- @ rhlokd sgdnqx enq sgd eZsd ne AtnxZms

bnZrsZk chrbgZqfdr)- I- Ogxr- NbdZmnfq- 16 &6(+ 0275ö03/0- gsso9..cw-cnh-nqf.0/-

0064.041/,/374&0886(/16;02759@RSESE=1-/-BN:1+ TQK gsso9..intqmZkr-Zldsrnb-

nqf.cnh.0/-0064.041/,/374&0886(/16�2B02759@RSESE�2D1-/-BN:1-


