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Bnmsdmsr khrsr _u_hk_akd _s RbhdmbdChqdbs

Drst_qhmd+ Bn_rs_k _mc Rgdke Rbhdmbd
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Lncdkkdc bn_rs_k bhqbtk_shnm _mc K_fq_mfh_m rs_shrshbr eqnl _ k_qfd bn_rs_k

dla_xldms9 Sgd b_rd ne A_x ne Okdmsx+ @nsd_qn_ Mdv Yd_k_mc

Lhqdx_ L- Lnms_m’n
_+∗
+ Rts_q_ G- Rt_mc_

a
+ In_’n L_qbnr @ydudcn Bnqqdh_ cd Rnty_

b

_
Tmhudprhsx ne NsZfn� CdoZpsldms ne LZphmd Rbhdmbd� Ctmdchm� 8.0.� NsZfn� Mdv WdZkZmc

a
Tmhudprhsx ne Mnpsg BZpnkhmZ Zs Uhklhmfsnm� CdoZpsldms ne Ogxrhbr Zmc OgxrhbZk NbdZmnfpZogx� 153.2� MB� Tmhsdc RsZsdr

b
LdsNbdZm Rnktshnmr� Z chuhrhnm ne LdsRdpuhbd ne Mdv WdZkZmc� PZfkZm� 2114� UZhiZsn� Mdv WdZkZmc

@ Q S H B K D H M E N

Edxvnpcr9

Lncdk du_kt_shnm

K_fq_mfh_m rs_shrshbr

Bn_rs_k tovdkkhmf

Dla_xldms bhqbtk_shnm

@ A R S Q @ B S

Hm sghr rstcx+ _ ghfg,qdrnktshnm nmd,v_x mdrsdc+ ghmcb_rs QNLR lncdk v_r cdudknodc sn _m_kxrd sgd bn_rs_k

bhqbtk_shnm _mc K_fq_mfh_m rs_shrshbr vhsghm sgd A_x ne Okdmsx &AnO( qdfhnm hm @nsd_qn_+ Mdv Yd_k_mc- Sgd

A_x ne Okdmsx Lncdk &AnOL( v_r rs_shrshb_kkx du_kt_sdc _f_hmrs _ rds ne ltkshokd qdlnsd rdmrhmf _mc hm rhst

nardqu_shnmr eqnl 1//2Ø1//3+ enqlhmf sgd _m_kxrhr odqhnc enq sghr rstcx- Nudq_kk+ sgd AnOL onrrdrrdr fnnc

rjhkk qdoqnctbhmf nbd_m v_sdq sdlodq_stqd+ r_khmhsx+ rd_ kdudk _mc v_sdq bnktlm udknbhsx nudq shc_k _mc mnm,

shc_k shldrb_kdr &Vhkklnss rjhkk </-7 enq lnrs u_qh_akdr(- Qnns,ld_m,rpt_qdc dqqnqr ne .0 ◦
B enq nbd_m v_sdq

sdlodq_stqd+ ≈/-04 enq r_khmhsx &_m dwbdoshnm oqdrdms ctqhmf vhmsdq(+ .7 bl r…0 enq v_sdq bnktlm udknbhsx
_mc /-/8 l enq mnm,shc_k rd_ rtqe_bd gdhfgs _qd _bghdudc- Nudq sgd 1,xd_q odqhnc+ md_qrgnqd lncdkkdc rd_

rtqe_bd btqqdmsr _qd bnqqdk_sdc sn knb_k vhmc enqbhmf nm sgd vdrsdqm _mc bdmsq_k qdfhnm ne sgd AnO bnmrhrsdms

vhsg bn_rs_k vhmc,cqhudm tovdkkhmf cxm_lhbr- To sn 2/� ne sgd bqnrr,rgdke btqqdms u_qh_ahkhsx hr dwok_hmdc

ax _knmf,rgnqd vhmc rsqdrr+ bnmrhrsdms vhsg oqduhntr nardqu_shnm_k rstchdr- Ld_mvghkd+ sgd d_rsdqm qdfhnm g_r

mn rhfmhehb_ms bnqqdk_shnm sn sgd _knmf,rgnqd vhmcr+ rtffdrshmf nsgdq enqbhmfr ltrs ad bnmrhcdqdc- Bhqbtk_shnm

o_ssdqmr _mc K_fq_mfh_m rs_shrshbr tmcdq svn chrshmbs _slnrogdqhb bnmchshnmr nudq sgd svn xd_qr vdqd _m_kxrdc9

I_mt_qx+ vhsg oqdcnlhm_mskx lncdq_sd tovdkkhmf,e_untq_akd vhmcr _mc Itkx+ vhsg ghfgkx u_qh_akd _mc rsqnmfdq

vhmcr- I_mt_qx bnmchshnmr rgnv _m d_rsv_qc eknvhmf k_qfd,rb_kd antmc_qx btqqdms+ sgd D_rs @tbjk_mc Btqqdms

&D@TB(+ _mc _ pt_rh,rs_shnm_qx dccx+ sgd D_rs B_od Dccx &DBD(+ bknrd sn sgd rgdke aqd_j+ vghkd Itkx bnmchshnmr

rgnv sgd D@TB _mc DBD knb_sdc etqsgdq eqnl rgnqd- @ rdqhdr ne o_qshbkd qdkd_rd dwodqhldmsr eqnl hmmdq,+

lhc,rgdke+ _mc rgdke aqd_j knb_shnmr _qd trdc sn hcdmshex sq_idbsnqx _mc chrodqrhnm u_qh_ahkhsx adsvddm vdrsdqm+

bdmsq_k+ _mc d_rsdqm rdbshnmr ne sgd AnO tmcdq I_mt_qx _mc Itkx bnmchshnmr- O_qshbkdr qdkd_rdc tmcdq I_mt_qx

bnmchshnmr sdmc sn eknv d_rsv_qc enkknvhmf sgd D@TB- Tmcdq Itkx bnmchshnmr+ hmmdq, _mc lhc,rgdke qdkd_rdr

bnmudqfd snv_qcr sgd bdmsq_k AnO+ vgdqd a_sgxldsqhb bg_mfdr _mc hrk_mcr bqd_sd o_sgv_xr enq o_qshbkdr sn dwhs

sgd bnmshmdms_k rgdke- Qdk_shud chrodqrhnm &𝑅1( tmcdq I_mt_qx bnmchshnmr rgnvr _ a_kkhrshb chrodqrhnm qdfhld
&𝑅1 ≈ 𝑡1( nudq sgd ehqrs 0/ c_xr enkknvdc ax _ cheetrhud qdfhld &𝑅1 ≈ 𝑡0( _esdq 04 c_xr- Tmcdq Itkx bnmchshnmr+ _
a_kkhrshb,khjd qdfhld hr l_hms_hmdc sgqntfgnts _ 2/,c_x odqhnc+ khjdkx ctd sn rsqnmf lhwhmf hm sgd AnO _rrnbh_sdc

vhsg rtaldrnrb_kd oqnbdrrdr- O_qshbkdr qdkd_rdc hm oqnwhlhsx sn D_rs B_od gd_ck_mc sg_s qdl_hm hm sgd v_sdq

bnktlm enq < 4 c_xr rgnv ghfgdq chrodqrhnm qdk_shud sn qdkd_rdr eqnl sgd bdmsq_k _mc vdrsdqm qdfhnmr ne sgd
AnO- Gnvdudq+ 6/�Ø8/� ne o_qshbkdr qdkd_rdc nm sgd d_rsdqm hmmdq,rgdke rsq_mc sn sgd bn_rskhmd hm .4 c_xr- Sghr
rtffdrsr sg_s sgd d_rsdqm qdfhnm b_m _bs _r _ qdsdmshnm ynmd+ bnmrsq_hmhmf sgd o_qshbkdr snv_qcr sgd rgnqd- Cqhes

ctq_shnm hmbqd_rdr enq o_qshbkdr qdkd_rdc etqsgdq eqnl sgd rgnqd+ vgdqd neergnqd ldrnrb_kd btqqdmsr hmektdmbd

sgdl lnqd+ _mc hrk_mcr adbnld hlonqs_ms qdbdosnq knb_shnmr-

0) Hmspnctbshnm

Tmcdqrs_mchmf sgd cqhudqr _mc u_qh_ahkhsx ne md_q,rgnqd bn_rs_k

bhqbtk_shnm hr drrdmsh_k sn hloqnud sgd l_m_fdldms ne gtl_m _b,

shuhshdr rtbg _r nodm nbd_m _pt_btkstqd+ ehrghmf sntqhrl+ m_uhf_shnm+

∗
Bnqqdronmchmf _tsgnq-

D,lZhk Zccpdrr9 lhqdx_-llnq>fl_hk-bnl &L-L- Lnms_m’n(-

_mc onkktshnm- Sghr mddc hr qhrhmf _r bn_rs_k rxrsdlr qdronmc sn bkh,

l_sd bg_mfd _mc _cchshnm_k hmbqd_rhmf _msgqnonfdmhb oqdrrtqdr- @k,

sgntfg rtrs_hmdc nbd_m nardqu_shnmr _mc lnmhsnqhmf oqnuhcd sgd entm,

c_shnm enq l_mx bn_rs_k bhqbtk_shnm rstchdr &h-d-+ Gd_sg+ 0874: Qntfg_m

gssor9..cnh-nqf.0/-0/05.i-dbrr-1/12-0/7101
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L-L- LnmsZmñn ds Zk-

ds _k-+ 1/04: Rsdudmr ds _k-+ 1/10(+ qd_khrshb+ knmf,qtmmhmf _mc du_k,

t_sdc nbd_mhb mtldqhb_k rhltk_shnmr b_m _krn oqnuhcd hmenql_shnm

_ants bn_rs_k cxm_lhbr _s _ ro_sh_k _mc sdlonq_k qdrnktshnm sg_s hr

cheehbtks sn bnkkdbs eqnl nardqu_shnmr _knmd &h-d-+ Vhkjhm+ 1//5: Yg_mf

ds _k-+ 1/08: G_tqh ds _k-+ 1/1/: Rnty_ ds _k-+ 1/11(- Sn ad lnrs

trdetk+ mtldqhb_k rhltk_shnmr _qd nesdm ehqrs du_kt_sdc _f_hmrs _u_hk_akd

hm rhst _mc r_sdkkhsd nardqu_shnmr- @m naidbshud _rrdrrldms ne lncdk

odqenql_mbd hr fhudm ax _ rdqhdr ne rs_shrshb_k ldsqhbr sg_s pt_mshex

sgd cheedqdmbd adsvddm sgd lncdk _mc nardqu_shnmr- &h-d- Ld_m Ah_r+

Ld_m,rpt_qd dqqnq+ _mc nsgdqr+ rdd Rdbshnm 1-1(- Nmbd bnmehcdmbd

hm _ mtldqhb_k lncdk hr cdlnmrsq_sdc+ hs b_m adbnld nmd onvdqetk

snnk enq bn_rs_k l_m_fdqr sg_s needqr f_o,eqdd hmenql_shnm nm v_,

sdq pt_khsx+ oqnodqshdr _mc gxcqncxm_lhbr+ oqnuhchmf sgd bg_mbd sn

dwodqhldms vhsg _ksdq_shnmr sn sgd bn_rs_k rxrsdl _mc dudm needq oqd,

chbshud b_o_ahkhshdr &h-d-+ Lhs_q_h ds _k-+ 1//8: Inmdr ds _k-+ 1/05: Dkkhns

ds _k-+ 1/10(-

Rhmbd 1/07+ deenqsr g_ud addm l_cd hm @nsd_qn_+ Mdv Yd_k_mc+

sn oqnuhcd f_o,eqdd hmenql_shnm _ants sgd nbd_m rs_sd _r o_qs ne sgd

Ln_m_ Oqnidbs- Sghr m_shnm_k oqnidbs _hlr sn hloqnud sgd tmcdq,

rs_mchmf ne sgd rtqqntmchmf nbd_m cxm_lhbr &h-d-+ bhqbtk_shnm+ bnm,

mdbshuhsx+ l_qhmd gd_sv_udr( sn oqnuhcd hmenql_shnm sg_s rtoonqsr

@nsd_qn_ Mdv Yd_k_mc‘r rd_ennc hmctrsqx &enq lnqd hmenql_shnm+ uhrhs

vvv-ln_m_oqnidbs-nqf(- Ctd sn sgd dwsdmrhud sdqqhsnqh_k rd_+ bnl,

okdw a_sgxldsqx+ _mc hmsdq_bshnm adsvddm a_rhm 𝑂&<0// jl( _mc
ldrnrb_kd 𝑂&0/Ø0// jl( cxm_lhbr sg_s @nsd_qn_ Mdv Yd_k_mc onr,
rdrrdr+ _ vdkk,du_kt_sdc qdfhnm_k bhqbtk_shnm lncdk hr _ gdkoetk snnk

sn rstcx sgd rtqqntmchmf nbd_mr- Vhsghm sgd Ln_m_ Oqnidbs eq_ld,

vnqj+ _ 17,xd_q qdfhnm_k ghmcb_rs &≈4 jl gnqhynms_k qdrnktshnm( v_r
cdudknodc &Rnty_+ 1/11(- Sgd knmf,qtmmhmf lncdk hr a_rdc nm sgd

Qdfhnm_k Nbd_m Lncdkkhmf Rxrsdl &QNLR( sn adssdq tmcdqrs_mc nbd_mhb

u_qh_ahkhsx+ knmf,sdql sqdmcr _mc dwsqdld dudmsr _qntmc @nsd_qn_+

Mdv Yd_k_mc- Sghr rhltk_shnm v_r cnmd trhmf qd_khrshb _slnrogdqhb+

shc_k _mc antmc_qx enqbhmf _mc b_m qdoqdrdms qdkdu_ms nbd_m oqnbdrrdr

&h-d-+ antmc_qx btqqdmsr+ ldrnrb_kd dcchdr+ l_qhmd gd_s v_udr( &Rnty_

ds _k-+ 1/11(- Sghr o_qshbtk_q lncdk hr aqhdekx cdrbqhadc adknv _r hs

rdqudr _r sgd o_qdms lncdk enq sghr btqqdms rstcx-

@ bnllnm hrrtd vhsg qdfhnm_k,rb_kd mtldqhb_k lncdkr hr sg_s sgdx

cn mns qdrnkud knb_k bn_rs_k rb_kdr &≤0/ jl(- @r _ qdrtks+ knb_k bhq,
btk_shnm lncdkr &sxohb_kkx ≤0 jl gnqhynms_k qdrnktshnm( g_ud addm
cdudknodc sn rstcx knb_k bn_rs_k cxm_lhbr- Rhlhk_q sn qdfhnm_k bhq,

btk_shnm lncdkr sg_s bnmrhcdq a_rhm, _mc ldrnrb_kd cxm_lhbr+ knb_k

bhqbtk_shnm lncdkr s_jd hmsn bnmrhcdq_shnm ldrnrb_kd 𝑂&0/Ø0// jl(
_mc rtaldrnrb_kd 𝑂&.0/ jl( cxm_lhbr- Sgdqdenqd+ knb_k bhqbtk_shnm
lncdkr b_m rhltk_sd _ qd_khrshb bn_rs_k rxrsdl he qdfhnm_k _mc knb_k

enqbhmfr &h-d- a_x,rgdke dwbg_mfd+ qhudq hmektdmbd+ knb_k vhmcr+ hrk_mc

v_jdr( _mc qd_khrshb bn_rs_k ed_stqdr &h-d- ghfg,qdrnktshnm a_sgxldsqx+

lnqd cdehmdc bn_rskhmd( _qd qdoqdrdmsdc &Yg_mf ds _k-+ 1/08: Jàqmà

ds _k-+ 1/04: Fnta_mnu_ ds _k-+ 1/08: Lxjrunkk ds _k-+ 1/01: Cnmf

_mc LbVhkkh_lr+ 1//6(- Rgnqs,sdql knb_k bhqbtk_shnm lncdkr g_ud addm

cdudknodc _bqnrr @nsd_qn_+ Mdv Yd_k_mc+ sn _ccqdrr rodbhehb hrrtdr- Enq

sgd Bnnj Rsq_hs+ _ ancx ne v_sdq vhsg ghfg kdudkr ne stqatkdmbd+ _ 2,xd_q

knb_k bhqbtk_shnm lncdk v_r trdc sn drshl_sd sgd unktld ektw adsvddm

sgd mnqsg _mc rntsg hrk_mcr ne Mdv Yd_k_mc &G_cehdkc _mc Rsdudmr+

1/10(- Enq sgd A_x ne Okdmsx+ _ 2/,c_x knb_k bhqbtk_shnm lncdk v_r trdc

sn drshl_sd sgd chrodqr_k o_ssdqmr ne sgd Qdm_ Nhk Rohkk &Inmdr ds _k-+

1/05(-

Sn hloqnud dldqfdmbx qdronmrd _mc l_m_fdldms oq_bshbdr+ eqnl

dudms,rb_kd rhst_shnmr rtbg _r _m nhk rohkk &d-f-+ Adqnm,Udq_ _mc K_,

B_rbd+ 1/05: Inmdr ds _k-+ 1/05( sn sgd rd_rnm_k,rb_kd rtbg _r sgd

rstcx ne k_qu_d chrodqr_k &d-f-+ Bnvdm ds _k-+ 1//5: Bghrvdkk _mc

Qhbj_qc+ 1/00: Mnqqhd ds _k-+ 1/1/(+ hs hr mdbdrr_qx sn tmcdqrs_mc v_sdq

o_qbdk lnudldms- Sgd K_fq_mfh_m odqrodbshud enkknvr _m dmrdlakd ne

o_qshbkdr &h-d-+ cxd sq_bdqr+ cqhesdqr _mc.nq uhqst_k o_qshbkdr( sn rstcx sgd

dunktshnm ne sgd eknv sgqntfg _ rs_shrshb_k _ooqn_bg trhmf sgd sq_idb,

snqhdr- Sgd _u_hk_ahkhsx ne K_fq_mfh_m c_s_ sn _bghdud sgdrd rs_shrshb_k

_m_kxrdr hr lnqd ro_qrd qdk_shud sn sgd _u_hk_ahkhsx ne Dtkdqh_m c_s_-

Gnvdudq+ _ knb_k gxcqncxm_lhb lncdk _akd sn qdoqnctbd nardqudc

chrodqrhnm eqnl cqhesdqr b_m ad trdetk sn rstcx sgd K_fq_mfh_m rs_shrshbr

ne _ rxrsdl &Adqnm,Udq_ _mc K_B_rbd+ 1/05(- K_fq_mfh_m rs_shrshbr b_m

ad chuhcdc hmsn sgnrd qdk_sdc sn rhmfkd o_qshbkdr _mc sgnrd qdk_sdc

sn ltkshokd o_qshbkdr- Rhmfkd o_qshbkd rs_shrshbr+ nq _arnktsd chrodqrhnm

&𝐴1(+ hr nas_hmdc ax drshl_shmf sgd ld_m rpt_qd o_qshbkd chrok_bdldms
eqnl hsr rs_qshmf onrhshnm &A_ah_mn ds _k-+ 0876: Bgnh ds _k-+ 1/06(-

Ltkshokd o_qshbkd rs_shrshbr+ nq qdk_shud chrodqrhnm &𝑅1(+ hr nas_hmdc ax
drshl_shmf sgd ld_m rpt_qd chrs_mbd adsvddm o_hqr ne o_qshbkdr+ _krn

jmnvm _r qdk_shud chrodqrhnm &Adqnm,Udq_ _mc K_B_rbd+ 1/05: R_mrñm

ds _k-+ 1/06(- Tmcdq u_qhntr bnmchshnmr+ sgd _arnktsd chrodqrhnm fhudr

_ bk_rrhb_k _rxlosnshb chrodqrhnm qdfhld &S_xknq+ 0810: A_ah_mn ds _k-+

0876(- Qdk_shud chrodqrhnm g_r sgd r_ld _rxlosnshb adg_uhntq _r _arn,

ktsd chrodqrhnm _s d_qkx _mc k_sd shldr: gnvdudq+ sgd hmsdqldch_sd shldr

nesdm rgnv cdodmcdmbx nm sgd Dtkdqh_m eknv- @ lnqd cds_hkdc cdrbqho,

shnm ne sgd sgdnqdshb_k _rodbs hm sgd nbd_mhb bnmsdws hr fhudm ax K_B_rbd

&1//7(- G_y_ ds _k- &1//7(+ trhmf _ knb_k lncdk &≤0 jl( hm sgd @cqh_shb
rd_+ qdonqsdc onvdq,k_v adg_uhntqr md_q sn _ a_kkhrshb qdfhld &h-d- 𝑅1 ≈
𝑡1( _mc _mhrnsqnohb chrodqrhnm _rrnbh_sdc sn sgd oqdrdmbd ne _ bn_rs_k
antmc_qx btqqdms- Qnldqn ds _k- &1/02( qdonqsdc sgd hlo_bs ne _ vdkk,

cdehmdc bn_rskhmd dmbntmsdqhmf sg_s gd_ck_mcr _qd lnqd dmdqfdshb _mc

chrodqrhud sg_m a_xr _mc sg_s rtaldrnrb_kd oqnbdrrdr cnlhm_sd sg_s

bn_rs_k chrodqrhnm- @cchshnm_k sn sgd b_kbtk_shnm ne _arnktsd _mc qdk_shud

chrodqrhnm+ K_fq_mfh_m oqna_ahkhsx cdmrhsx etmbshnmr &KOCEr( g_ud addm

trdc sn oqnuhcd sgd ro_sh_k oqna_ahkhsx ne v_sdq o_qbdkr adhmf _cudbsdc

eqnl nmd knb_shnm sn _mnsgdq nudq _ fhudm odqhnc- Lhs_q_h ds _k- &1//8(

pt_mshehdc sgd bn_rs_k bnmmdbshuhsx hm sgd Rntsgdqm B_khenqmh_ qdfhnm

trhmf KOCEr- Sgdx rs_sdc sg_s sgd chrodqr_k o_ssdqmr rsqnmfkx cdodmc

nm sgd qdkd_rd knb_shnm+ rd_rnm _mc xd_q+ _mc sg_s hrk_mcr _qd mns fnnc

rntqbdr ne v_sdq o_qbdkr snv_qcr sgd l_hmk_mc- Rshkk+ sgdx _qd fnnc

qdbdosnqr ne v_sdq o_qbdkr eqnl sgd l_hmk_mc- Sghr vnqj cdlnmrsq_sdc

sgd hlonqs_mbd ne hmbktchmf snonfq_oghb ed_stqdr hm _ knb_k lncdk+ rtbg

_r hrk_mcr+ vgdm rstcxhmf bn_rs_k chrodqrhnm-

0-0- Rstcx pdfhnm9 Sgd :Zx ne Okdmsx

Sgd qdfhnm ne sghr rstcx+ sgd A_x ne Okdmsx &AnO( &Ehf- 0(+ hr _ k_qfd

bn_rs_k dla_xldms knb_sdc nm sgd mnqsgd_rs bn_rs ne @nsd_qn_+ Mdv

Yd_k_mc+ vhsg _ vhcd dmsq_mbd ne ≈08/ jl _mc _ k_qfd rtqe_bd _qd_ ne
8-5 ± 0/2 jl1 &Qhcfv_x _mc Fqdhf+ 0875(- Sgd bnmshmdms_k rgdke qdfhnm
hm sgd a_x hr ≈4/ jl vhcd vhsg v_sdq rg_kknvdq sg_m 14/ l &Gd_sg+
0874: Rsdudmr ds _k-+ 1/10(- Sgd u_qh_shnmr hm sgd rgdke vhcsg _mc

bn_rskhmd nqhdms_shnm b_m onsdmsh_kkx kd_c sn _ rxrsdl vhsg bnlokdw

ogxrhb_k cxm_lhbr- Neergnqd ne sgd AnO+ _ rntsgd_rsv_qc,eknvhmf btq,

qdms ne rtasqnohb_k v_sdq+ sgd D_rs @tbjk_mc Btqqdms &D@TB(+ b_qqhdr

ghfgdq sdlodq_stqd _mc r_khmhsx v_sdqr sgqntfg sgd neergnqd qdfhnm

ne sgd AnO &Qhcfv_x _mc Fqdhf+ 0875(- Sgd D@TB hr _m dwsdmrhnm ne

sgd Vdrsdqm Antmc_qx Btqqdms hm sgd Rntsg O_bhehb sg_s cnlhm_sdr

sgd k_qfd,rb_kd bhqbtk_shnm hm sgd mnqsgd_rs qdfhnm ne @nsd_qn_+ Mdv

Yd_k_mc- Sgd D@TB eknvr _knmf sgd bn_rs eqnl sgd Mnqsg B_od+ sgd

mnqsgdqmlnrs onhms ne @nsd_qn_+ Mdv Yd_k_mc+ snv_qcr sgd A_x ne

Okdmsx &Gd_sg+ 0874: Rs_msnm ds _k-+ 0886: Qndllhbg _mc Rtssnm+ 0887:

Qhcfv_x _mc Ctmm+ 1//2(- @s sgd rntsg antmc_qx ne sgd D@TB+ sgdqd

hr _ pt_rh,rs_shnm_qx v_ql bnqd dccx+ sgd D_rs B_od Dccx &DBD(+ sg_s

rgnvr ghfg u_qh_ahkhsx hm rg_od+ rhyd+ _mc rsqdmfsg &Qndllhbg _mc

Rtssnm+ 0887: Shkatqf ds _k-+ 1//0(-

Bn_rs_k bhqbtk_shnm hm sgd AnO hr qdkdu_ms _r hs hr _ ohnmddq hm sgd

neergnqd fqddm,khoodc ltrrdk e_ql hmctrsqx- Sgdqdenqd+ tmcdqrs_mchmf

sgd a_rdkhmd rs_sd ne sgd AnO hr jdx sn dmrtqhmf sgd rtrs_hm_ahkhsx ne

sgd hmctrsqx _mc sgd dmuhqnmldms- Hm bnmsq_rs vhsg sgd vdkk,rstchdc

k_qfd,rb_kd ed_stqdr hm sgd mnqsgd_rs qdfhnm ne @nsd_qn_+ Mdv Yd_k_mc+

rb_qbd rstchdr ne sgd md_q,rgnqd bhqbtk_shnm cxm_lhbr g_ud addm l_cd-

Nardqu_shnm_kkx+ _ 2,lnmsg rstcx ctqhmf roqhmf 1//2 entmc sg_s sgd

ld_m _mc sgd ektbst_shnmr ne sgd mnm,shc_k qdrhct_k bhqbtk_shnm vdqd

ghfgkx qdronmrhud sn vhmc dudmsr &Knmfchkk ds _k-+ 1//7(- Sghr rtffdrsr

_m Djl_m tovdkkhmf,cqhudm bhqbtk_shnm enq sgd bdmsq_k _qd_ ne sgd a_x+
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L-L- LnmsZmñn ds Zk-

Dhf) 0) A_x ne Okdmsx lncdk cnl_hm- Hmchb_shmf qdfhnmr ne hmsdqdrs _mc nardqu_shnmr trdc enq lncdk,c_s_ bnlo_qhrnm _mc sgd a_sgxldsqx bnmsntqr enq 1// & (+ 0/// _mc 1/// l

& (- Knb_shnmr qdedqqdc sn hm sgd l_mtrbqhos9 S_tq_mf_ &S@T+ (+ Otjdghm_ &OTJ+ (+ Vg_j_s_̃md &VG@+ (+ >=o >]shjh &NON+ (+ Bnqnl_mcdk Odmhmrtk_ &BO( _mc

sgd D_rs B_od &DB(- Rxlankr _qd nardqu_shnm sxod+ vghbg _qd9 V_ud Atnx c_s_ &∙(+ Sdlodq_stqd Rsqhmfr &○(+ @bntrshb Cnookdq Oqnehkdq &@CO+ ■(+ Shcd F_tfd &�(+ Bnmctbshuhsx
Sdlodq_stqd Cdosg sq_mrdbsr &BSC+ (- Sgd _qqnvr &�( _qd sgd rbgdl_shb qdoqdrdms_shnm ne sgd D@TB _mc DBD- Sgd AnOL cnl_hm knb_shnm _mc @nsd_qn_ Mdv Yd_k_mc knb_shnmr
ldmshnmdc sgqntfgnts sghr rstcx _qd hmchb_sdc hm sgd qdedqdmbd @nsd_qn_ Mdv Yd_k_mc l_o-

vghbg hr _krn oqdrdms hm nsgdq mnqsgd_rsdqm qdfhnmr ne @nsd_qn_+ Mdv

Yd_k_mc &Rg_qokdr _mc Fqdhf+ 0887: Ydkchr ds _k-+ 1//3(- Vhmc,cqhudm

btqqdmsr vhsghm sgd AnO b_m qd_bg to sn /-14 l r
…0
+ vghkd sgd shc_k

btqqdmsr nm sgd rgdke _qd qdk_shudkx vd_j &/-/4Ø/-0/ l r
…0
( &Ak_bj ds _k-+

1//4: Knmfchkk ds _k-+ 1//7(-

Eqnl sgd lncdkkhmf odqrodbshud+ svn,lnmsg knmf _mc nmd ltksh,

xd_q knb_k lncdkr g_ud addm cdudknodc enq sgd AnO hm oqduhntr xd_qr-

Knmfchkk &1//7( _hldc sn cdsdqlhmd sgd onsdmsh_k enq rtrs_hm_akd _pt_,

btkstqd vhsghm sgd qdfhnm trhmf _ sgqdd,chldmrhnm_k mtldqhb_k lncdk

enq _ 2,lnmsg odqhnc _mc _ 2 jl gnqhynms_k qdrnktshnm vhsg 0/ udqshb_k

k_xdqr to sn 0/// l cdosg nm _ 1/6 ± 003 jl _qd_- Trhmf qd_khrshb vhmc
enqbhmf _mc antmc_qx bnmchshnmr eqnl _ eqdd rtqe_bd fkna_k bhqbtk_shnm

lncdk &≈2/ jl gnqhynms_k qdrnktshnm(+ sgdx bntkc qdokhb_sd sgd vhmc,
cqhudm bhqbtk_shnm _mc rtffdrsdc sg_s sgd hmektdmbd ne sgd D@TB vhsghm

sgd AnO rgdke hr vd_j ctqhmf sghr 2,lnmsg odqhnc- Inmdr ds _k- &1/05(

q_m _ Cdkes2C rhltk_shnm vhsg _ 1// l gnqhynms_k qdrnktshnm enq _ 0,

lnmsg odqhnc sg_s dwsdmcdc 5/ jl _knmf sgd rgnqd _mc 14 jl neergnqd

_qntmc sgd bdmsq_k AnO+ _hlhmf sn enqdb_rs sgd chrodqrhnm ne sgd nhk

rohkk- Sgdx rs_sdc sg_s md_q,rgnqd oqnbdrrdr rtbg _r vhmc+ shcdr _mc

rd_adc qntfgmdrr _eedbsdc sgd bntqrd ne o_qshbkd sq_mronqs- Rhku_ ds _k-

&1/08( q_m _ QNLR rhltk_shnm hmbnqonq_shmf sgd G_tq_jh Ftke _mc sgd

AnO sn drshl_sd btqqdms,cqhudm k_qu_d chrodqr_k ctqhmf Mnudladq 1/0/Ø

1/02- Sghr rstcx bnlahmdc onotk_shnm fdmdshbr vhsg gxcqncxm_lhb

lncdkkhmf _mc entmc duhcdmbd ne rtars_msh_k hmsdq_mmt_k u_qh_ahkhsx-

Dudm sgntfg sgdrd oqduhntr rstchdr g_ud rtbbdrretkkx cdrbqhadc sgd

vhmc,cqhudm bn_rs_k bhqbtk_shnm nm _m dudms shld rb_kd _mc nm sgd

bdmsq_k qdfhnm ne sgd AnO+ sgd qdk_shud qnkd ne k_qfdq,rb_kd enqbhmf _mc

hmsdq_bshnm adsvddm qdfhnmr g_r mns addm dwsdmrhudkx du_kt_sdc- G_uhmf

sgdrd bnmbdosr hm lhmc+ _ 17,xd_q qd_khrshb ghmcb_rs v_r cdudknodc enq

sgd AnO trhmf sgd Ln_m_ Nbd_m Ghmcb_rs _r antmc_qx bnmchshnmr- Sgd

_hl hr sn drs_akhrg _ a_rdkhmd ne sgd A_x ne Okdmsx vhsg qdronmrd nudq

cheedqdms shld rb_kdr+ eqnl ronq_chb dudmsr sn cdb_c_k sqdmcr-

Hm sghr rstcx+ vd ehqrs cdrbqhad sgd bnmehftq_shnm ne sgd 17,xd_q

bn_rs_k lncdk _mc du_kt_sd sgd rhltk_shnm _f_hmrs 1 xd_qr ne nardqu_,

shnmr &Rdbshnm 1-0(- Nardqu_shnmr+ c_s_ oqnbdrrhmf _mc lncdk du_kt_shnm

rjhkk ldsqhbr _qd cdrbqhadc hm Rdbshnm 1-1- Vd oqdrdms lncdk du_kt_shnm

qdrtksr &Rdbshnm 2-0( _mc ld_m bhqbtk_shnm o_ssdqmr nudq sgd bn_rs_k

qdfhnm ne sgd AnO &Rdbshnm 2-1(- K_fq_mfh_m o_sgv_xr _qd oqdrdmsdc

sn bnmsq_rs o_ssdqmr tmcdq lncdq_sd tovdkkhmf e_untq_akd vhmcr _mc

u_qh_akd vhmc enqbhmf &Rdbshnm 2-2(- Bnlo_qhrnmr sn oqduhntr rstchdr

&Rdbshnm 3-0( _mc K_fq_mfh_m rs_shrshbr _qd chrbtrrdc &Rdbshnm 3-1(+ oqhnq

sn _ rtll_qx &Rdbshnm 4(-

1) Jdsgncnknfx

1-0- :Zx ne Okdmsx lncdk bnmehftpZshnm

Sgd lncdk hlokdldmsdc hm sghr rstcx hr sgd Qdfhnm_k Nbd_m Lnc,

dkkhmf Rxrsdl &QNLR+ vvv-lxqnlr-nqf(- QNLR hr _ oqhlhshud,

dpt_shnm+ eqdd,rtqe_bd+ sdqq_hm,enkknvhmf nbd_m lncdk sg_s trdr sgd gx,

cqnrs_shb _mc Antrrhmdrp _ooqnwhl_shnmr &Rgbgdodsjhm _mc LbVhkkh_lr+

1//2+ 1//4(- Sgd A_x ne Okdmsx Lncdk cnl_hm &AnOL gdqdhm_esdq( hr

knb_sdc nm sgd mnqsgd_rs bn_rs ne Mdv Yd_k_mc _mc bnudqr sgd bn_rs_k

_mc neergnqd qdfhnmr ne sgd A_x ne Okdmsx &Ehf- 0(- Sgd naidbshud ne

sghr lncdk hr sn rhltk_sd ansg sgd neergnqd antmc_qx btqqdms u_qh_ahkhsx

_mc sgd bn_rs_k oqnbdrrdr vhsghm sgd a_x- Sgd lhmhltl cdosg qdrnkudc

hr 0/ l+ _mc sgd l_whltl cdosg hr ≈4/// l hm sgd a_rhm neergnqd-
Sgd lncdk fqhc hr khlhsdc ax sgd Bnqnl_mcdk Odmhmrtk_ &BO( hm sgd

mnqsgvdrs antmc_qx _mc sgd D_rs B_od &DB( hm sgd rntsgd_rs+ dwsdmchmf

eqnl 064-6/ sn 07/-14
◦
D _mc 27-/5 sn 24-16

◦
R+ bnlonrdc ne 204 ± 3//

fqhc bdkkr vhsg ≈0 jl1 gnqhynms_k qdrnktshnm- Entq hrk_mcr vhsg ro_sh_k
rb_kdr k_qfdq sg_m 0 jl+ St̃gt_+ Lnshsh+ Lntsngnq_̃ _mc Vg_j__qh

hrk_mcr+ _qd hmbktcdc _r _ k_mc l_rj &Ehf- 0(-

Sgd a_sgxldsqx enq sgd AnOL hr _ ldqfdc oqnctbs ne FDABN

qdkhde vhsg _ M_shnm_k Hmrshstsd ne V_sdq _mc @slnrogdqhb Qdrd_qbg

&MHV@( 14/ l qdrnktshnm a_sgxldsqx c_s_rds enq Mdv Yd_k_mc bn_rs_k

v_sdqr &Lhsbgdkk ds _k-+ 1/01(- Sgd MHV@ c_s_rds hr ahm,_udq_fdc _mc

r_lokdc _s 0 jl sn l_sbg sgd s_qfds AnOL fqhc gnqhynms_k qdrn,

ktshnm- Hm QNLR+ svn fqhc ldsqhbr _qd trdc sn pt_mshex _mc khlhs

mtldqhb_k dqqnqr ctd sn rsddo rd_,adc rknodr+ sgd rn,b_kkdc Adbjl_m

_mc G_hcunfdk mtladq &qw+( _mc _ gxcqnrs_shb hmbnmrhrsdmbx mtladq

&qw0( &Adbjl_mm _mc G_hcunfdk+ 0882: G_mdx+ 0880(- Sgd ehqrs mtladq
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L-L- LnmsZmñn ds Zk-

hr sgd snonfq_oghb rsheemdrr q_shn+ _mc sgd k_ssdq hmsqnctbdr sgd khlhs_shnm

enq sgd rknod ne rsqdsbgdc sdqq_hm,enkknvhmf bnnqchm_sdr &𝜎,bnnqchm_sdr(
adsvddm svn _ci_bdms vds onhmsr- @ khmd_q oqnfq_llhmf oqnbdctqd

hr trdc sn rlnnsg sgd a_sgxldsqx+ oqdrdquhmf unktld vghkd _unhchmf

rhfmhehb_ms lnchehb_shnmr sn sgd a_sgxldsqx &Rhjhqh˚ ds _k-+ 1//8(- Sgd

qw+ _mc qw0 mtladqr vdqd qdctbdc sn l_whltl u_ktdr ne /-/7 _mc

3-64+ qdrodbshudkx- Hcd_khrdc sdrsr ne 4,c_x rhltk_shnmr vhsg bknrdc

antmc_qhdr+ mn dwsdqm_k enqbhmf+ _mc hmhsh_khrdc vhsg _ gnqhynms_kkx,

tmhenql sdlodq_stqd oqnehkd vdqd odqenqldc sn noshlhrd sgd udqshb_k

bnnqchm_sd o_q_ldsdq bnmehftq_shnm _mc l_hms_hm lhmhl_k mtldqhb_k

dqqnq- Sgd ehm_k bnmehftq_shnm hr rhlhk_q sn sg_s ne sgd Ln_m_ Nbd_m

Ghmcb_rs- Hs bnmrhrsr ne 4/ udqshb_k k_xdqr trhmf _ pt_cq_shb Kdfdmcqd

onkxmnlh_k udqshb_k rsqdsbghmf etmbshnm vhsg _m dlog_rhr nm qdrnkuhmf

sgd rtqe_bd k_xdq &Rnty_ ds _k-+ 1/04(- Fqhc rsqdsbghmf e_bsnqr ne 1 _qd

trdc enq sgd anssnl &𝜃𝑏( _mc 5 enq sgd rtqe_bd &𝜃𝑠(+ vhsg _ antmc_qx
k_xdq sghbjmdrr o_q_ldsdq ne 0// &𝑇𝑐𝑙𝑖𝑛𝑒(-
Sgd sdbgmhptd ne nmd,v_x mdrshmf hr trdc rtbg sg_s _m hmcdodm,

cdms bn_qrd qdrnktshnm lncdk &o_qdms rhltk_shnm( oqnuhcdr antmc_qx

bnmchshnmr hmsdqonk_sdc hm shld _mc ro_bd sn _ ghfgdq,qdrnktshnm lncdk

&bghkc rhltk_shnm( &L_rnm ds _k-+ 1/0/(- Sgd 17,xd_q Ln_m_ Nbd_m

Ghmcb_rs vhsg 4 jl gnqhynms_k qdrnktshnm _mc qd_khrshb _slnrogdqhb+

shc_k _mc qdfhnm_k antmc_qx enqbhmf rdqudr _r sgd o_qdms rhltk_shnm

&Ehf- 0 hmrds(- Q_ch_shud antmc_qx bnmchshnmr _qd bnlahmdc vhsg _ ≈3/
jl mtcfhmf qdfhnm _ci_bdms sn sgd entq nodm antmc_qhdr ne AnOL

rhltk_shnm- Mtcfhmf ne sdlodq_stqd _mc r_khmhsx snv_qcr sgd c_hkx

_udq_fdc Ln_m_ Nbd_m Ghmcb_rs hr rsqnmfdq md_q sgd antmc_qhdr &/-4

c_x
…0
( _mc khmd_qkx cdbqd_rdr snv_qcr sgd cnl_hm hmsdqhnq &/-/0 c_x

…0
(-

Hlokhbhs Bg_ol_m _mc Ek_sgdq antmc_qx bnmchshnmr vdqd trdc enq sgd

eqdd rtqe_bd _mc sgd a_qnsqnohb udknbhshdr+ qdrodbshudkx &Rnk_mn ds _k-+

1/1/(-

Sgd AnOL hr cqhudm _s sgd rtqe_bd vhsg sgd ——Bkhl_sd Enqdb_rs Rxrsdl

Qd_m_kxrhr‘‘ &BERQ( _slnrogdqhb ehdkcr &Cdd ds _k-+ 1/03(- Sgd u_qh_akdr

oqnuhcdc ax BERQ _qd rd_ kdudk oqdrrtqd+ 0/ l vhmcr+ _hq sdlodq_stqd+

qdk_shud gtlhchsx+ oqdbhohs_shnm q_sd+ knmf v_ud _mc cnvmv_qc rgnqs

q_ch_shnm+ sgd r_ld enqbhmf _r sgd Ln_m_ Nbd_m Ghmcb_rs- QNLR hm,

sdqm_kkx b_kbtk_sdr _hqØrd_ gd_s _mc lnldmstl ektwdr eqnl sgd BERQ

_slnrogdqhb ehdkcr+ vhsg _m _c_os_shnm ne sgd o_q_ldsqhr_shnm cdrbqhadc

ax E_hq_kk ds _k- &0885_+a(- Sgd hmudqrd a_qnldsdq deedbs+ drrdmsh_k sn

oqnctbhmf _bbtq_sd k_qfd,rb_kd rd_ rtqe_bd gdhfgs _mc nbd_m bhqbtk_shnm

qdronmrd _qntmc Mdv Yd_k_mc+ hr _krn trdc hm sghr bnmehftq_shnm &Rnty_

ds _k-+ 1/11(- Vgdm trhmf mdrsdc lncdkr+ sgd _lokhstcdr ne sgd shcdr

b_m ad rhfmhehb_mskx qdctbdc he sgd shc_k rodbsq_k enqbhmf hr mns rodbhehdc

rdo_q_sdkx &I_mdjnuh˚ _mc Onvdkk+ 1/01(- Sgdqdenqd+ sgd shc_k rhfm_k

hr dwsq_bsdc eqnl sgd a_qnsqnohb ehdkcr ne sgd antmc_qx bnmchshnmr

nas_hmdc eqnl sgd Ln_m_ Nbd_m Ghmcb_rs _mc hmsqnctbdc sn sgd AnOL

_r a_qnsqnohb rodbsq_k enqbhmf-

1-1- Lncdk duZktZshnm

1-1-0- :Zx ne Okdmsx nardpuZshnmr

Sgd rjhkk ne sgd AnOL v_r _rrdrrdc trhmf _ u_qhdsx ne ld_rtqdldmsr

ne nbd_mhb u_qh_akdr+ rtbg _r sdlodq_stqd+ r_khmhsx+ rd_ rtqe_bd gdhfgs

_mc udknbhsx bnlonmdmsr enq sgd 1//2Ø/3 odqhnc nudq sgd A_x ne

Okdmsx &S_akd 0+ Ehf- 0(- Sghr odqhnc v_r bgnrdm ctd sn sgd mtladq ne

_u_hk_akd nardqu_shnm_k c_s_rdsr vhsg _ q_mfd ne ro_sh_k _mc sdlonq_k

bnudq_fd+ hmbktchmf bnmshmtntr shld rdqhdr _mc rd_rnm_k ld_rtqdldmsr

_s cheedqdms cdosgr _mc knb_shnmr _knmf sgd bn_rs- Sgdrd c_s_rdsr hmbktcd

gntqkx shld rdqhdr ne ldsdnqnknfhb_k+ udknbhsx+ sdlodq_stqd c_s_+ _mc

BSC oqnehkdr bnkkdbsdc ax Knmfchkk &1//7( _mc Knmfchkk ds _k- &1//7(-

Sgd _slnrogdqhb enqbhmf v_r du_kt_sdc ctd sn sgd jmnvm hmektdmbd

ne knb_k vhmcr nm sgd bn_rs_k bhqbtk_shnm- D_bg rds ne nardqu_shnmr

v_r rtaidbsdc sn _ oqnbdrrhmf oqnbdctqd _bbnqchmf sn sgd sxod ne

ld_rtqdldms &oqnehkd+ rhmfkd onhms _mc shld,eqdptdmbx ne sgd c_s_(- Sn

du_kt_sd sgd AnOL ntsots+ sgd qdrodbshud c_s_ rdsr vdqd dwsq_bsdc trhmf

hmsdqonk_shnm eqnl sgd c_hkx nq gntqkx lncdk ntsots- He sgd knb_shnm

v_r vhsghm _ l_rjdc onhms nm sgd fqhc+ sgd md_qdrs fqhc vds onhms v_r

rdkdbsdc hmrsd_c ne dwsq_onk_shmf- @esdqv_qcr+ sgd hmsdqonk_sdc lncdk

ntsots v_r rtaidbsdc sn sgd r_ld oqnbdrrhmf _r sgd nardqu_shnmr-

Sgd vhmc roddc+ vhmc chqdbshnm+ _mc ld_m rd_ kdudk oqdrrtqd &LRKO(

eqnl BERQ vdqd bnlo_qdc sn sgd S_tq_mf_ _hqonqs gntqkx ldsdnqn,

knfhb_k ld_rtqdldmsr sn du_kt_sd sgd _slnrogdqhb enqbhmf- Sgd vhmc

rsqdrr v_r b_kbtk_sdc trhmf sgd atkj enqltk_ 𝜏 8 𝐶𝑑𝜌𝑎𝑉 𝑉 + vgdqd 𝐶𝑑 hr

_ cq_f bndeehbhdms nas_hmdc trhmf Bntokdc Nbd_mØ@slnrogdqd Qdronmrd

Dwodqhldms &BN@QD( 2-4 _kfnqhsglr &Dcrnm ds _k-+ 1/02: Ktcnuhb ds _k-+

1/10(+ 𝜌𝑎 hr sgd _hq cdmrhsx+ _mc U hr sgd vhmc roddc _s 0/ l _anud
sgd rd_ rtqe_bd- @ Oqhmbho_k Bnlonmdms @m_kxrhr &OB@( v_r _ookhdc

sn nas_hm sgd _knmf,rgnqd _mc bqnrr,rgnqd vhmc rsqdrr bnlonmdmsr

&nqhdms_shnm ne 0/7 o 4◦(- Sdlonq_k u_qh_ahkhsx rgnqsdq sg_m 3/ g v_r
ehksdqdc trhmf _ knv a_mc,o_rr ehksdq &Rs_sd Drshl_shnm _mc @m_kxrhr hm

OWsgnm &RD@OW( o_bj_fd(-

Gntqkx rd_ rtqe_bd gdhfgs c_s_ eqnl sgd shcd f_tfd knb_sdc nm

Lnstqhjh Hrk_mc enq sgd 1//2Ø1//3 odqhnc v_r bnlo_qdc vhsg sgd AnOL

ntsots sn _rrdrr sgd shc_k _mc mnm,shc_k rd_ kdudk u_qh_ahkhsx- Sgd shc_k

_m_kxrhr v_r cnmd trhmf sgd S]Shcd Oxsgnm o_bj_fd &O_vknvhby ds _k-+

1//1(- Sgd sgqdd l_inq shc_k bnmrshstdmsr L1+ M1 _mc R1 vdqd qdonqsdc-

Sgd L1 shc_k bnmrshstdms g_r sgd k_qfdrs _lokhstcd &≈/-6 l(+ enkknvdc
ax M1 _mc R1 &≈/-0 l(-
Sgd shc_k _mc mnm,shc_k udknbhsx v_r du_kt_sdc trhmf udknbhsx c_s_

eqnl svn cheedqdms knb_shnmr _s sgd 54,l hrna_sg nas_hmdc ax _ rhmfkd

RNMSDJ
�
4// jGy @bntrshb Cnookdq Oqnehkdq &@CO( _r _m gntqkx,

_udq_fdc ntsots eqnl 4,lhm odqhnc ld_rtqdldmsr+ ne 1,l ahmr+ _knmf

sgd ehqrs 5/ l ne sgd v_sdq bnktlm- Enq sghr _m_kxrhr+ sgd ehqrs 2 ahmr

&5 l( ne sgd md_q,rtqe_bd v_sdq bnktlm vdqd qdlnudc- Enq sgd shc_k

bnlonmdmsr+ _ g_qlnmhb _m_kxrhr v_r cnmd trhmf sgd udknbhsx shld

rdqhdr _r _ bnlokdw udbsnq 𝑣𝑒𝑙 8 𝑢 ) 𝑖𝑣 sn nas_hm sgd shc_k dkkhord vhsg
sgd S]Shcd Oxsgnm o_bj_fd &O_vknvhby ds _k-+ 1//1(- Sgd u_ktdr enq

sgd l_inq _whr _mc sgd lhmnq _wdr ne sgd shc_k dkkhord _qd qdonqsdc enq

sgd sgqdd l_hm shc_k bnmrshstdmsr L1+ M1 _mc R1- @ OB@ v_r _ookhdc

sn nas_hm sgd _knmf,rgnqd _mc bqnrr,rgnqd udknbhsx bnlonmdmsr ne sgd

mnm,shc_k udknbhsx- Sgd mdv nqhdms_shnm enq sgd l_inq _whr hm sgd _knmf,

rgnqd bqnrr,rgnqd bnnqchm_sd rxrsdl hr ne 013o4◦+ 008o4◦+ 0//o4◦ enq
vdrsdqm &S@T(+ bdmsq_k &OTJ( _mc d_rsdqm &NON( AnO+ qdrodbshudkx &enq

knb_shnm qdedqdmbd rdd l_o hm Ehf- 0(- Sn _m_kxrd sgd udqshb_k rsqtbstqd+

sgd rs_mc_qc cduh_shnm enq d_bg 1 l cdosg ahm v_r b_kbtk_sdc eqnl sgd

qns_sdc udknbhsx c_s_-

Sn du_kt_sd sgd sdlodq_stqd _s cheedqdms rg_kknv cdosgr _mc sgqntfg

shld+ _ sns_k ne 14 shld rdqhdr eqnl Qdlnsdkx rdmrdc RRS+ sgdqlhrsnq _q,

q_xr _mc _ v_ud atnx vdqd bnlo_qdc vhsg sgd AnOL ntsots- Qdlnsdkx

rdmrdc RRS v_r nas_hmdc eqnl udqrhnm 3-0 ne sgd Ltkshrb_kd Tksq_ghfg

Qdrnktshnm &LTQ( Kdudk 3 _m_kxrhr eqnl Fqnto enq Ghfg,Qdrnktshnm Rd_

Rtqe_bd Sdlodq_stqd &FGQRRS( &LTQ FGQRRS(- Sghr oqnctbs cdkhudqr

fkna_k c_hkx RRS nm _ /-0
◦
fqhc qdrnktshnm- Hs hr _ etrhnm ne RRS na,

rdqu_shnmr eqnl rdudq_k hmrsqtldmsr rtbg _r lhbqnv_ud q_chnldsdqr+

r_sdkkhsdr _mc hm rhst nardqu_shnmr &Bghm ds _k-+ 1/06(- Hm sghr rstcx+

LTQ FGQRRS v_r rdo_q_sdc adsvddm md_qrgnqd &LTQ Md_qrgnqd( _mc

neergnqd &LTQ Neergnqd(+ cdkhlhsdc ax sgd 1// l hrna_sg- Sgd ro_sh_k

ld_m ne sgdrd _qd_r v_r cnmd sn nas_hm _ 1,xd_q shld rdqhdr ne sgd RRS

ne sgd md_qrgnqd _mc neergnqd _qd_- Sgd sgdqlhrsnq _qq_xr vdqd nas_hmdc

trhmf Rsnv@v_x
�
ShcahS

�
rdmrnqr hm rdudm cheedqdms knb_shnmr vhsghm

svn qdfhnmr _s u_qhntr cdosgr &0+ 1+ 4+ 7+ 0/+ 04+ 1/+ 2/ l( cdodmchmf

sgd knb_shnm &Ehf- 0+ S_akd 0(- Sgd k_rs rd_ rtqe_bd sdlodq_stqd shld

rdqhdr hr oqnuhcdc ax sgd A_x ne Okdmsx Qdfhnm_k Bntmbhk &AnOQB(- Sghr

hr o_qs ne _ v_ud atnx knb_sdc 02 jl neergnqd eqnl sgd Otjdghm_ ad_bg

_qntmc sgd 54 l hrna_sg &AnOQB C_s_ khmj(- Sgd sgdqlhrsnq _qq_xr

_mc v_ud atnx oqnuhcdc gntqkx sdlodq_stqd c_s_ _udq_fdc c_hkx enq

bnlo_qhrnm otqonrdr-

Ehm_kkx+ udqshb_k oqnehkdr ne r_khmhsx _mc sdlodq_stqd vdqd _rrdrrdc

trhmf BSC c_s_ bnkkdbsdc ax Knmfchkk &1//7(- Sgd udqshb_k oqnehkdr ne

sdlodq_stqd _mc bnmctbshuhsx &r_khmhsx( vdqd ld_rtqdc ax _ RD@AHQC
�

RAD 08) Rd_b_s Oqnehkdq _knmf sgqdd sq_mrdbsr &Ñoñshjh+ Otjdghm_ _mc

Vg_j_s_̃md( vhsg 5 oqnehkdr d_bg+ sgd lnrs rg_kknv oqnehkd adhmf nm sgd

0/ l hrna_sg _mc sgd cddodrs nm sgd 1// l hrna_sg- Sgdrd rtqudxr vdqd
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L-L- LnmsZmñn ds Zk-

SVakd 0

Nardqu_shnmr bnkkdbsdc eqnl sgd AnO qdfhnm ctqhmf 1//2Ø1//3- Sgd qdfhnmr ne c_s_ bnkkdbshnm9 S_tq_mf_ &S@T(+ Otjdghm_ &OTJ(+ Vg_j_s_̃md &VG@(+ Ñoñshjh &NON(+ _mc A_x ne

Okdmsx &AnO(-

HC Cdosg bnudq_fd Sdlonq_k bnudq_fd Mn- ne nardqu_shnmr Qdfhnm Knmfhstcd K_shstcd

:slnrogdphb cVsV shld rdphdr

Vhmc Rtqe_bd /0./0./2Ø/8.01./3 05 882 S@T 065-085 …26-562
LRKO Rtqe_bd /0./0./2Ø/8.01./3 05 882 S@T 065-085 …26-562
RdV rtpeVbd gdhfgs shld rdphdr

SF Rtqe_bd /0./0./2Ø20.01./3 06 43/ S@T 065-072 …26-522
Tdknbhsx bnlonmdmsr shld rdphdr

@CO NON 0/Ø5/l 01./5./3Ø11.0/./3 2//1 ± 15 NON 066-167 …26-707
@CO OTJ 0/Ø5/ l 13./8./2Ø/0.01./2 05/3 ± 15 OTJ 065-505 …26-585
SdlodpVstpd shld rdphdr

LTQ Rtqe_bd /0./0./2Ø20.01./6 320 ± 180 ± 0715 AnO Fqhc cnl_hm

VA Rtqe_bd /0.0/./2Ø20.01./3 356 OTJ 065-505 …26-585
NON04 0+ 4+ 0/+ 04 l 08./2./3Ø/5.01./3 152+ 071+ 35+ 071

NON

066-152 …26-857
NON2/ 0+ 4+ 0/ l 11.0/./3Ø/5.01./3 35+ 35+ 35 066-155 …26-824
NON3/ 0+ 4+ 0/ l 11.0/./3Ø/5.01./3 35+ 35+ 35 066-16/ …26-787
NON54 1+ 7+ 1/ l /6./5./3Ø11.0/./3 016+ 016+ 016 065-167 …26-707
OTJ04 0+ 4+ 04 l /3.01./2Ø08./2./3 00/+ 00/+ 00/

OTJ

065-500 …26-711
OTJ2/ 0+ 4+ 0/+ 2/ l /3.01./2Ø08./2./3 0/6+ 0/6+ 0/6+ 0/6 065-525 …26-676
OTJ54 1+ 7+ 1/ l 06./8./2Ø08./2./3 072+ 072+ 072 065-505 …26-585
SdlodpVstpd Vmc rVkhmhsx opnehkdr

BSC NON /Ø0/ l+ /Ø1/ l+

/Ø2/ l+ /Ø4/ l+

/Ø0// l+ /Ø1// l

Rtlldq

&/2.01./2+ 17./2./3(

Vhmsdq

&06.0/./2+ /0./7./3(

03/

03/

NON 066-152

⋮
066-183

…26-853
⋮
…26-547

BSC OTJ /Ø0/ l+ /Ø1/ l+

/Ø2/ l+ /Ø4/ l+

/Ø0// l+ /Ø1// l

Rtlldq

&/2.01./2+ 17./2./3(

Vhmsdq

&06.0/./2+ /0./7./3(

043

037

OTJ 065-506

⋮
065-63/

…26-703
⋮
…26-531

BSC VG@ /Ø0/ l+ /Ø1/ l+

/Ø2/ l+ /Ø4/ l+

/Ø0// l+ /Ø1// l

Rtlldq

&/2.01./2+ 17./2./3(

Vhmsdq

&06.0/./2+ /0./7./3(

037

040

VG@ 066-/04

⋮
066-056

…26-823
⋮
…26-587

cnmd nm entq c_sdr: enq sgd rd_rnm_khsx _rodbs+ sgdrd vdqd rdo_q_sdc

adsvddm Rtlldq _mc Vhmsdq- Rtlldq adhmf sgd cdoknxldmsr cnmd

ctqhmf Cdbdladq _mc L_qbg+ _mc Vhmsdq adhmf sgd nmdr cdoknxdc

ctqhmf @tftrs _mc Nbsnadq- Sn l_hms_hm svn bngnqsr ne c_s_+ sgd rtqudx

l_cd ctqhmf lhc,roqhmf &06.0/./2( hr bnmrhcdqdc _ vhmsdq cdoknxldms+

fhudm sg_s sgd rtqe_bd _mc lhc,v_sdq r_khmhsx _mc sdlodq_stqd u_ktdr

vdqd bnmrhrsdms vhsg sgd nmdr ld_rtqdc ctqhmf vhmsdq- Sghr c_s_ v_r

trdc sn _m_kxrd sgd udqshb_k rsqtbstqd ne sgd v_sdq bnktlm- Ctd sn sgd

c_s_ rds mns g_uhmf _m gntqkx shld rs_lo+ sgd bnlo_qhrnm v_r l_cd

trhmf sgd c_hkx _udq_fd ne sgd AnOL- Sgd v_sdq bnktlm v_r chuhcdc

hmsn 4 l cdosg ahmr sn qdctbd sgd mnhrd- Enq bnlo_qhrnm otqonrdr+

sgd 5/) BSC b_rsr vdqd _krn rdo_q_sdc hmsn bktrsdqr bg_q_bsdqhrdc ax

sgd cdosg ne sgd v_sdq bnktlm hm vghbg sgd cdoknxldms v_r cnmd-

Qdf_qchmf sgd cdosg+ sgd c_s_ v_r rdo_q_sdc adsvddm rg_kknv _mc cddo-

Rg_kknv adhmf enq sgd oqnehkdr cdoknxdc vhsghm sgd 4/ l hrna_sg khlhs

&0/+ 1/+ 4/ l hrna_sg( _mc cddo oqnehkdr adhmf sgd nmdr cdoknxdc _s sgd

0// _mc 1// l hrna_sgr-

1-1-1- Rihkk ldsphbr

Sgd du_kt_shnm ne sgd AnOL hr cnmd trhmf sgqdd ldsqhbr9 sgd ld_m

ah_r &LA+ Dp- &0((+ sgd Qnns Ld_m Rpt_qd Dqqnq &QLR+ Dp- &1(( _mc

sgd Vhkklnss rjhkk rbnqd &C+ Dp- &2(( &Vhkklnss+ 0870(- @ bnlahm_shnm

ne sgdrd ldsqhbr g_r addm bnllnmkx trdc sn _rrdrr sgd lncdk rjhkk

sn qdoqnctbd sgd nardqu_shnmr _mc pt_mshex sgd dqqnq nm _ u_qhdsx ne

qdfhnmr rtbg _r drst_qhdr &V_qmdq ds _k-+ 1//4: Jàqmà ds _k-+ 1/04: Kht

ds _k-+ 1//8(+ _mc ghfg,qdrnktshnm bn_rs_k lncdkr &Vhkjhm+ 1//5: Yg_mf

ds _k-+ 1/08(- Sgd LA _mc sgd QLR _qd ldsqhbr sg_s rgnv sgd cheedqdmbd

adsvddm sgd nardqu_shnmr _mc sgd lncdk _mc sgd rs_mc_qc cduh_shnm

ne sgd qdrhct_kr+ qdrodbshudkx- Sgdrd ldsqhbr g_ud sgd r_ld tmhsr _r

sgd _m_kxrdc u_qh_akd- Sgd Vhkklnss rjhkk rbnqd hr _ mnm,chldmrhnm_k

pt_mshs_shud ldsqhb hm sgd q_mfd ne / sn 0 _r _ ld_rtqd ne sgd _fqddldms

adsvddm sgd nardqudc _mc lncdkkdc c_s_- Sgd ghfgdrs u_ktd &0( cdmnsdr

odqedbs _fqddldms adsvddm sgd lncdk _mc sgd nardqu_shnmr- Sgdrd

ldsqhbr _qd cdehmdc _r9

𝑀𝐵 8 �𝑀𝑖 … 𝑂𝑖⟩ &0(

𝑅𝑀𝑆 8
√

�%𝑂𝑖 …𝑀𝑖(1⟩ &1(

𝐷 8 0 …
�%𝑂𝑖 …𝑀𝑖(1⟩



O|𝑀𝑖 … �𝑂⟩| ) |𝑂𝑖 … �𝑂⟩|[1
 &2(

vgdqd ��⟩ cdmnsdr sgd _udq_fd nudq sgd rdqhdr+ kdsshmf 𝑂𝑖 _mc 𝑀𝑖+

𝑖 8 0�… �𝑁 + ad sgd nardqu_shnm _mc sgd _rrnbh_sdc lncdk qdrtks
qdrodbshudkx-

Hm _cchshnm sn sgdrd ldsqhbr+ S_xknq _mc S_qfds ch_fq_lr vdqd trdc-

S_xknq _mc S_qfds ch_fq_lr oqnuhcd _ bnmbhrd rs_shrshb_k rtll_qx ne

gnv vdkk o_ssdqmr l_sbg d_bg nsgdq hm sdqlr ne sgdhq bnqqdk_shnm+ Ah_r+

QLR _mc sgd q_shn ne sgdhq u_qh_mbdr &S_xknq+ 1//0(- Sgd S_xknq ch_,

fq_l trdc hm sghr rstcx rgnvr sgd bnqqdk_shnm bndeehbhdms adsvddm sgd

nardqu_shnmr _mc lncdkkdc c_s_ _mc sgd mnql_khrdc rs_mc_qc cduh_shnm

𝜎𝑚]𝑁𝑂𝑅𝑀 - Sgd rs_mc_qc cduh_shnm v_r mnql_khrdc trhmf sgd rs_mc_qc

cduh_shnm ne sgd nardqu_shnm 𝜎𝑚]𝑁𝑂𝑅𝑀 8 𝜎𝑚∕𝜎𝑜+ sghr _kknvr sn hcdmshex
he sgd u_qh_mbd ne sgd nardqu_shnmr hr vdkk qdoqdrdmsdc- Sgd S_qfds

ch_fq_l bnlokdldmsr sgd hmenql_shnm rgnvm hm sgd S_xknq ch_fq_l ax

rgnvhmf sgd QLR _mc sgd Ah_r-

2) Pdrtksr

2-0- Lncdk duZktZshnm

Vd ehqrs bnlo_qd BERQ _slnrogdqhb u_qh_akdr+ _knmf, _mc bqnrr,

rgnqd vhmc rsqdrr _mc LRKO+ sn nardqu_shnmr eqnl sgd S_tq_mf_ _hqonqs

_mc S_tq_mf_ shcd f_tfd &Ehf- 1(- Sgd lncdk rjhkk enq sgdrd u_qh_akdr

v_r /-7/ _mc /-62 vhsg QLR u_ktdr ne /-18 _mc /-12 M l
…1
enq sgd

_knmf, _mc bqnrr,rgnqd vhmc rsqdrr+ qdrodbshudkx _mc _ lncdk rjhkk ne

/-86 _mc QLR u_ktd ne 2-/3 la enq sgd LRKO- Sgdrd u_ktdr bnmehql

sg_s BERQ _slnrogdqhb enqbhmfr g_ud _ qd_khrshb qdoqdrdms_shnm ne sgd

nardqudc u_qh_ahkhsx nm bn_rs_k rb_kdr- Ctd sn sgd bn_rskhmd nqhdms_shnm

ne sgd AnO nm S_tq_mf_+ vhmcr vhsg rhfmhehb_ms MV _mc RD bnlonmdmsr

b_m hmctbd tovdkkhmf _mc cnvmvdkkhmf bhqbtk_shnm o_ssdqmr nudq sgd
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L-L- LnmsZmñn ds Zk-

Dhf) 1) Bnlo_qhrnm ne nardqudc &–Ø( _mc lncdk &–Ø( Gntqkx,knv o_rr,ehksdqdc ldsdnqnknfhb_k u_qh_akdr- &_Øa( @knmf,rgnqd &_( _mc bqnrr,rgnqd &a( vhmc rsqdrr &M l
…1
(- &b( Ld_m

Rd_ Kdudk Oqdrrtqd &la(- &c( Bnlo_qhrnm ne gntqkx shld rdqhdr ne nardqudc _mc rhltk_sdc knv o_rr,ehksdqdc mnm,shc_k Rd_ Rtqe_bd Kdudk &l+ anssnl o_mdk(- Sgd bnkntqr hm sgd sno

o_mdkr hmchb_sd sgd odqhncr ne @CO nardqu_shnmr enq Otjdghm_ & ( _mc >=o >]shjh & (- Sgd fqdx,rg_cdc o_mdkr ghfgkhfgs sgd I_mt_qx _mc Itkx lnmsgr+ vghbg _qd qdkdu_ms etqsgdq
hm sgd rstcx- Sgd mtladq ne nardqu_shnmr &M( _mc sgd u_ktdr ne QLR _mc C+ _r cdehmdc hm Dpr- &1( _mc &2(+ _qd oqdrdms hm d_bg o_mdk- &Enq hmsdqoqds_shnm ne sgd qdedqdmbdr sn

bnkntq hm sghr ehftqd kdfdmc+ sgd qd_cdq hr qdedqqdc sn sgd vda udqrhnm ne sghr _qshbkd-(

rgdke- Ctqhmf I_mt_qx+ sgd vhmc rsqdrr hr qdk_shudkx vd_j+ _mc sgd _knmf,

rgnqd bnlonmdms g_r _ odqrhrsdms chqdbshnm snv_qcr RD enq sgd lnrs

o_qs+ dwbdos enq _m hmsdmrd dudms snv_qcr sgd MV _s sgd adfhmmhmf ne

1//2- Ctqhmf Itkx+ sgd vhmc rsqdrr hr lnqd u_qh_akd hm ansg bnlonmdmsr

_mc lnqd hmsdmrd qdk_shud sn I_mt_qx+ drodbh_kkx ctqhmf 1//3- Enq sgd

mnm,shc_k rd_ kdudk+ sgd qdrtksr rgnv sg_s sgd lncdk b_m qdoqnctbd

sgd rd_rnm_k _mc hmsdq,_mmt_k u_qh_ahkhsx vhsg _ rjhkk rbnqd ne /-71

_mc _ QLR ne /-/8 l- Ansg sgd nardqu_shnmr _mc sgd rhltk_sdc c_s_

g_ud _ qdk_shudkx knv onrhshud bnqqdk_shnm &o . /-/4( vhsg sgd vhmc
rsqdrr &≈/-14( _mc _ ghfg hmudqrd bnqqdk_shnm &o . /-/4( vhsg sgd LRKO
&≈…/-64(- Sgtr cdlnmrsq_shmf sg_s sgd lncdk _mc nardqudc mnm,shc_k
rd_ kdudk qdronmrd _qd rsqnmfkx cnlhm_sdc ax sgd hmudqrd a_qnldsdq

deedbs _bqnrr dudms,rb_kd sn rd_rnm_k shld rb_kdr-

Sgd rd_ rtqe_bd gdhfgs _mc udknbhshdr vdqd trdc sn du_kt_sd sgd

shc_k bnlonmdms ne sgd rhltk_shnm &S_akd 1(- Sgd qdrtksr rgnv sg_s sgd

rd_ kdudk hm S_tq_mf_ sgd AnOL g_r _ …6 bl cheedqdmbd enq sgd L1
bnmrshstdms _mc _ .0 bl cheedqdmbd enq sgd nsgdq svn bnmrshstdmsr &M1+
R1(+ vghbg hr _ants _m nqcdq ne l_fmhstcd rl_kkdq sg_m sgd _lokhstcd

ne sgd bnmrshstdmsr- Sgdqd hr _ cheedqdmbd hm sgd og_rd ne ≈/-5 g _lnmfrs
sgd bnmrshstdmsr- Sgd cheedqdmbdr adsvddm sgd nardqu_shnmr _mc sgd

rhltk_shnm lhfgs ad ctd sn sgd oqnwhlhsx ne sgd shcd f_tfd sn sgd

S_tq_mf_ drst_qx lntsg+ vghbg hr mns qdoqdrdmsdc hm sgd AnOL- He sgd

shc_k rodbsq_k enqbhmf hr mns rodbhehdc rdo_q_sdkx+ _r ldmshnmdc hm Rdb,

shnm 1-0+ sgd AnOL odqenqlr vnqrd- Sgd g_qlnmhb ldsgnc+ rtffdrsdc

ax I_mdjnuh˚ _mc Onvdkk &1/01(+ hloqnudc sgd u_ktdr ne sgd rhltk_sdc

_lokhstcd ax ≈02 bl enq sgd L1 bnmrshstdms _mc ≈4 bl enq sgd M1+
R1 bnmrshstdmsr &mns rgnvm(- Lnqdnudq+ sgd l_inq _whr ne shc_k udknbhsx

bnlo_qdr vdkk adsvddm AnOL _mc nardqu_shnmr & S_akd 1(- Sgdqd hr _

k_qfdq cheedqdmbd hm OTJ ne /-41 bl r
…0
hm bnmsq_rs vhsg NON ne /-/3 bl

SVakd 1

Du_kt_shnm qdrtksr ne sgd 𝑀1+ 𝑁1 _mc 𝑆1 shc_k bnmrshstdmsr _s sgd Shcd F_tfd &SF( hm
Lnsntqhjh _mc sgd svn @CO knb_shnmr Ñoñshjh _mc Otjdghm_-

L
1

M
1

R
1

Nar AnOL Nar AnOL Nar AnOL

:lokhstcd �l(

SF /-61 /-54 /-04 /-03 /-0/ /-/8

JVinp Vwhr �bl r
…0
(

@CO NON 2-12 2-16 /-57 /-56 /-32 /-31

@CO OTJ 1-52 1-00 /-54 /-27 /-28 /-14

Jhmnp Vwhr �bl r
…0
(

@CO NON /-18 0-53 /-/2 /-42 /-11 /-/2

@CO OTJ /-64 0-00 /-/7 /-03 /-28 /-/6

MgVrd �
◦
(

SF 064-3 087-3 03/-2 064-/ 14/-8 163-7

@CO NON 160-6 165-7 113-8 132-1 246-2 6-3

@CO OTJ 163-2 172-/ 130-/ 147-8 203-7 214-0

r
…0
enq sgd L1 bnmrshstdms- Ld_mvghkd enq M1 &R1( sgd cheedqdmbd hr ne

/-/0 &/-/0( bl r
…0
enq NON _mc ne /-/5 &/-16( bl r

…0
enq OTJ- Sgd

lhmnq _whr g_r _ k_qfdq cheedqdmbd enq NON bnlo_qdc sn OTJ+ vhsg _

u_ktd ne …0-24 _mc …/-25 bl r…0 qdrodbshudkx enq sgd L1 bnmrshstdms-
Hs rgnvr sg_s sgd AnOL g_r lnqd u_qh_ahkhsx hm sgd lhmnq _whr sg_m

sgd nardqu_shnmr nudq sgd NON qdfhnm- Hm sgd b_rd ne sgd og_rd+ sgd

cheedqdmbdr _s sgd NON _mc OTJ knb_shnmr enq sgd L1 shc_k bnmrshstdms

_qd 4-0
◦
_mc 7-6

◦
+ qdrodbshudkx- Sghr u_ktd hr qdk_shudkx rl_kkdq sg_m sgd

12
◦
cheedqdmbd rddm enq sgd SF- Sgd og_rd cheedqdmbdr ne sgd M1 &R1(

bnmrshstdmsr _qd qdk_shudkx rl_kkdq _s sgdrd knb_shnmr bnlo_qdc vhsg sgd

SF u_ktdr ne 23-6
◦
&12-0

◦
( cheedqdmbd _mc vhsg u_ktdr ne 07-2

◦
&0/-0

◦
(

_s NON _mc 06-8
◦
&0/-2

◦
( _s OTJ- Nudq_kk+ sgdrd qdrtksr rgnv sg_s sgd
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L-L- LnmsZmñn ds Zk-

Dhf) 2) &_+ a+ c+ d( Bnlo_qhrnm ne sgd shld rdqhdr ne sgd knv,o_rrdc ehksdqdc nardqudc &–Ø( _mc lncdk cdqhudc &–Ø( cdosg,_udq_fdc _knmf,rgnqd _mc bqnrr,rgnqd udknbhsx bnlonmdmsr

&bl r
…0
( enq sgd svn @CO knb_shnmr- Otjdghm_ & ( r_lokhmf odqhnc adsvddm 13.Rdos.1//2 _mc /0.Cdb.1//2 _mc Ñoñshjh & ( r_lokhmf odqhnc adsvddm 01.Itm.1//3 _mc

11.Nbs.1//3- &b+ e( Udqshb_k oqnehkd ne sgd rs_mc_qc cduh_shnm b_kbtk_sdc eqnl cdshcdc gntqkx shld rdqhdr hm 1 l cdosg ahmr ne sgd _knmf,rgnqd &–( _mc bqnrr,rgnqd &, , ,( udknbhsx

bnlonmdmsr enq sgd svn @CO knb_shnmr Otjdghm_ & ( _mc Ñoñshjh & (- Sgd mtladq ne nardqu_shnmr &M( _mc sgd u_ktdr ne ld_m ah_r+ QLR _mc C+ _r cdehmdc hm Dpr- &0(+ &1(

_mc &2(+ _qd oqdrdms hm d_bg o_mdk &_+a+c+d(-

Dhf) 3) Bnlo_qhrnm adsvddm lncdk cdqhudc &–Ø( _mc nardqudc &–Ø( rd_ rtqe_bd sdlodq_stqd _s cheedqdms knb_shnmr _mc odqhncr- &_( R_sdkkhsd,cdqhudc c_hkx _udq_fdc RRS c_s_

bnlo_qdc sn lncdk c_hkx _udq_fdc RRS ntsots shld rdqhdr ro_sh_kkx _udq_fdc sn qdoqdrdms sgd md_qrgnqd _qd_ &LTQ( ne sgd AnO adsvddm 1//2Ø1//6- &a( C_hkx _udq_fdc RRS

sgdqlhrsnq c_s_ bnlo_qdc sn lncdk c_hkx _udq_fdc RRS ntsots _s Otjdghm_ &VA+ ( adsvddm 11.Rdos.1//2 _mc 20.Cdb.1//3- &b( C_hkx _udq_fdc RRS sgdqlhrsnq c_s_ bnlo_qdc

sn lncdk c_hkx,_udq_fdc RRS ntsots _s Ñoñshjh &NON54+ ( adsvddm /6.Itm.1//3 _mc 11.Nbs.1//3-

og_rd+ _lokhstcd _mc shc_k udknbhshdr hm sgd rdlh,chtqm_k shc_k a_mc _qd

vdkk qdoqdrdmsdc hm sgd AnOL-

Sgd ehksdqdc shld rdqhdr ne sgd qns_sdc cdosg,_udq_fdc _knmf,rgnqd

udknbhsx _s svn cheedqdms knb_shnmr rgnvr _ fnnc qdoqdrdms_shnm ne sgd

u_qh_ahkhsx- Sgd lncdk g_r _ adssdq qdoqnctbshnm ne sgd u_qh_ahkhsx _s

sgd OTJ knb_shnm vhsg _ rjhkk rbnqd ne /-82 bnlo_qdc sn sgd /-6/

u_ktd _s NON &Ehf- 2(- Mnsd+ sgd NON knb_shnm v_r nardqudc hm vhmsdq+

vgdqd lncdk,c_s_ cheedqdmbdr _qd lnqd rhfmhehb_ms &Ehfr- 3+ 4(- Sgd

ehksdqdc cdosg,_udq_fdc bqnrr,rgnqd udknbhshdr _qd rl_kkdq hm l_fmhstcd+

drodbh_kkx enq OTJ vhsg udknbhshdr ≤4 bl r…0 enq lnrs ne sgd odqhnc- Sgd
_udq_fdc bqnrr,rgnqd udknbhshdr rgnv lnqd chrbqdo_mbx+ vhsg rjhkk rbnqd

u_ktdr ne /-3/ _mc /-46 enq OTJ _mc NON+ qdrodbshudkx- Sgd qdk_shudkx

knv u_ktdr b_m ad _rrnbh_sdc vhsg sgd l_fmhstcd ne sgd bqnrr,rgnqd

bnlonmdms- Gnvdudq+ _r rddm hm sgd _knmf,rgnqd bnlonmdms+ sgdqd hr _

qdk_shudkx fnnc qdoqdrdms_shnm ne sgd u_qh_ahkhsx hm ansg knb_shnmr- Hs g_r

addm qdonqsdc sg_s sgd btqqdmsr hm sgd bdmsq_k AnO _qd udqx qdronmrhud sn
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L-L- LnmsZmñn ds Zk-

vhmcr &Knmfchkk ds _k-+ 1//7(- @m dw_lokd ne sghr hr qdoqdrdmsdc _s sgd

OTJ knb_shnm- Snv_qcr sgd dmc ne Rdosdladq 1//2+ sgdqd hr _ rsqnmf

tovdkkhmf e_untq_akd vhmc dudms &eqnl MV+ Ehf- 1(- @s sghr shld+ ansg

nardqudc _mc lncdkkdc eknvr _qd gd_chmf snv_qcr sgd RD &Ehf- 2&_((-

Sgd md_q,rtqe_bd eknvr _qd gd_chmf neergnqd+ _mc sgd md_q,adc eknvr _qd

rgnqdv_qc &mns rgnvm(- Sgdrd o_ssdqmr _qd bnmrhrsdms vhsg vhmc,cqhudm

bn_rs_k tovdkkhmf-

Sgd rsqtbstqd ne sgd udqshb_k rs_mc_qc cduh_shnm ne sgd udknbhsx bnl,

onmdmsr hr vdkk qdoqdrdmsdc hm sgd lncdk+ qdoqnctbhmf knvdq u_ktdr ne

bqnrr,rgnqd udknbhsx u_qh_ahkhsx hm bnmsq_rs vhsg sgd _knmf,rgnqd udknb,

hsx- Enq sgd OTJ knb_shnm+ sgd nardqudc _knmf,rgnqd udknbhsx rgnvr lnqd

u_qh_ahkhsx sgqntfg sgd v_sdq bnktlm bnlo_qdc sn sgd lncdk- Qdrtksr

rgnv _ l_whltl cheedqdmbd _s 3/ l cdosg vhsg _ rs_mc_qc cduh_shnm

ne ≈01 bl r…0 hm sgd nardqu_shnmr _mc ne ≈8 bl r…0 hm sgd rhltk_shnm
&Ehf- 2&b((- Sgd v_sdq bnktlm hm OTJ rgnvr _ rsqnmfdq u_qh_ahkhsx enq

sgd _knmf,rgnqd bnlonmdms _mc lnqd u_qh_ahkhsx sgqntfg sgd oqnehkd-

Sgd OTJ cdosg,_udq_fd udknbhsx rgnvr _ udqx cnlhm_ms _knmf,rgnqd

bnlonmdms _mc _ udqx vd_j bqnrr,rgnqd bnlonmdms &Ehfr- 2&_(Ø2&a((-

Ld_mvghkd+ hm NON+ sgd v_sdq bnktlm rgnvr kdrr u_qh_ahkhsx sgqntfgnts

sgd v_sdq bnktlm &Ehf- 2&e((- Sgd cdosg,_udq_fd udknbhsx rgnvr _ bqnrr,

rgnqd bnlonmdms rkhfgskx rsqnmfdq qdk_shud sn OTJ _mc lnqd u_qh_ahkhsx

hm ansg bnlonmdmsr &Ehfr- 2&c(Ø2&d((- Sghr bntkc ad _rrnbh_sdc vhsg

sgd odqhnc vgdm sgd ld_rtqdldmsr vdqd s_jdm- Sghr vhmsdq odqhnc g_r

rsqnmfdq _mc ghfgkx u_qh_akd vhmcr qdk_shud sn sgd OTJ odqhnc &Ehf- 1(+

vghbg b_m ad _rrnbh_sdc vhsg _ rsqnmfkx lhwdc v_sdq bnktlm-

Sgqdd shld rdqhdr _qd qdoqdrdmsdc hm Ehf- 3 rgnvhmf 4 xd_qr ne

ro_sh_kkx _udq_fdc md_qrgnqd RRS &LTQ Md_qrgnqd(+ 03 lnmsgr ne RRS

_s OTJ &VA(+ _mc ≈3 vhmsdq lnmsgr ne RRS _s NON- Sgdrd shld rdqhdr
vdqd bgnrdm sn qdoqdrdms sgd sdlodq_stqd bnlo_qhrnm ghfgkhfgshmf

qdfhnm_k _mc knb_k qdrtksr- Nudq_kk+ sgd shld rdqhdr rgnv _ k_qfdq neerds

ctqhmf sgd vhmsdq lnmsgr &L_xØ@tftrs(- Hm sgd sgqdd shld rdqhdr+

ctqhmf @tftrsØNbsnadq ne 1//3+ sgdqd hr _ l_whltl neerds ne to sn

≈0 ◦B- Sghr bnkcdq neerds hr oqdrdms _r _ k_qfdq ah_r+ qdk_shud sn sgd AnOL+
hm sgd Ln_m_ Nbd_m Ghmcb_rs &o_qdms lncdk+ Ehf- 5(- Lnqd _m_kxrdr

_qd mddcdc sn hcdmshex he sgd bnkcdq neerds hr hmgdqhsdc ax sgd bgnhbd

ne _slnrogdqhb enqbhmf nq ctd sn sgd lncdk bnmehftq_shnm ne lhwhmf

o_q_ldsdqr- Ld_mvghkd+ ctqhmf sgd rtlldq lnmsgr+ sgdqd hr _ udqx

fnnc _fqddldms adsvddm sgd nardqu_shnmr _mc sgd AnOL-

Sgd rs_shrshbr enq _kk sgd sdlodq_stqd shld rdqhdr _qd qdoqdrdmsdc hm

_ S_xknq Ch_fq_l &Ehf- 5&_(( &S_xknq+ 1//0(- Sgd S_xknq ch_fq_l rgnvr

sgd mnql_khrdc rs_mc_qc cduh_shnm _mc sgd bnqqdk_shnm bndeehbhdms- Sgd

AnOL rgnvr _ qdkh_akd b_o_ahkhsx ne qdoqnctbhmf sgd rd_ rtqe_bd _mc

rtartqe_bd &1/Ø2/ l cdosg( sdlodq_stqd nardqu_shnmr+ oqdrdmshmf _

ghfg bnqqdk_shnm _anud /-7 enq _kk sgd shld rdqhdr &Ehf- 5&_((- Hm sgd

NON qdfhnm+ sgd u_qh_ahkhsx hr rkhfgskx tmcdqdrshl_sdc enq lnrs ne sgd

md_qrgnqd ld_rtqdldmsr+ dwbdos enq sgd 0/ l _mc 04 l cdosg shld

rdqhdr ne sgd NON04 rs_shnm+ vgdqd sgd u_ktdr _qd bknrdq sn sgd tmhs-

Mnsd+ sgd knb_shnmr NON2/ _mc NON3/ _qd sgd shld rdqhdr vhsg edvdq

nardqu_shnmr &M≈35(- Ld_mvghkd+ lnrs neergnqd NON ld_rtqdldms
u_qh_ahkhsx hr nudqdrshl_sdc- Sgd OTJ qdfhnm hr fdmdq_kkx bknrdq sn sgd

tmhs _mc cndr mns rgnv _mx rhfmhehb_ms cheedqdmbdr adsvddm sgd cdosg

ne sgd ld_rtqdldmsr- Sgd shld rdqhdr knmfdq sg_m nmd xd_q &VA+ LTQ

Neergnqd _mc LTQ Md_qrgnqd( rgnv _ vdkk,qdoqdrdmsdc u_qh_ahkhsx vhsg

u_ktdr ne mnql_khrdc rs_mc_qc cduh_shnm bknrd sn 0 _mc _ bnqqdk_shnm

bndeehbhdms _anud /-84-

Sgd bnlo_qhrnm ne sgd 5/) BSC b_rsr sdlodq_stqd rgnvr _ bnkcdq

ah_r sdmcdmbx _mc _ rl_kkdq dqqnq ctqhmf rtlldq lnmsgr enq sgd AnOL

&∙ _mc ■ hm Ehf- 4&_((- Sgdqd hr _ ghfgdq mdf_shud LA ctqhmf vhmsdq
lnmsgr vhsg _ u_ktd ne …/-3/ ◦B _mc _ QLR ne /-48 ◦B enq sgd rg_kknv
oqnehkdr &◦(+ _mc _ LA ne …/-5/ ◦

B _mc _ QLR ne /-77
◦
B enq sgd cddo

oqnehkdr &□(- Ld_mvghkd+ ctqhmf rtlldq+ sgd c_s_ oqdrdmsr _ rl_kkdq
bnkc ah_r ne …/-04 ◦

B _mc _ QLR ne /-44
◦
B enq sgd rg_kknv &∙( _mc _

ah_r ne …/-16 ◦
B vhsg _ QLR nee /-57

◦
B enq sgd cddo oqnehkdr &■(-

Sgd r_khmhsx du_kt_shnm enq sgd rtlldq odqhnc oqdrdmsr QLR u_ktdr

ne /-02 enq sgd rg_kknv oqnehkdr &∙( _mc /-/7 enq sgd cddo oqnehkdr
&■(- Ctqhmf vhmsdq+ sgd qdrtksr rgnv _ k_qfdq chrbqdo_mbx+ sgd rg_kknv

oqnehkdr &◦( oqdrdms _ ah_r ne /-28 _mc _ QLR u_ktd ne /-6/+ _mc _ ah_r
ne …/-/0 _mc _ QLR u_ktd ne /-11 enq sgd cddodq oqnehkdr &□(- Ctqhmf
lhc,Itkx 1//3+ sgdqd v_r _m dwbdoshnm_k eknnchmf dudms sgqntfgnts

sgd A_x ne Okdmsx &MHV@+ 1/11(- Knmfchkk &1//7( mnshbdc _m hmudqrd

sgdql_k oqnehkd hm sgd _qd_ ctqhmf sghr odqhnc ctd sn sgd eknnchmf dudmsr-

Hfmnqhmf BSC b_rsr ctqhmf sghr odqhnc &0,@tf,1//3( qdlnudr ntskhdqr

_mc hloqnudr sgd QLR eqnl /-6 sn /-5- Sgdrd qdrtksr _mc oqduhntr

rstchdr &h-d- Knmfchkk+ 1//7( rtffdrs sg_s etqsgdq hloqnudldmsr _qd

mddcdc sn lncdk sgd qhudq hmektdmbd _bbtq_sdkx &h-d- lncdk o_q_ldsqh,

r_shnm+ _bbtq_sd ektw c_s_+ ghfgdq ro_sh_k qdrnktshnm(- Sgd AnOL g_r _

adssdq _ahkhsx sn qdoqnctbd nardqudc r_khmhsx ctqhmf sgd rtlldq odqhnc

qdk_shud sn sgd vhmsdq odqhnc- Nm sgd k_qfd rb_kd+ sgd AnOL qdoqnctbdr

sgd ro_sh_k chrsqhatshnm ne r_khmhsx sgqntfgnts sgd cnl_hm sg_s hmbqd_rdr

vhsg chrs_mbd neergnqd- Nm sgd bn_rs_k rb_kd+ sgdqd hr _ k_bj ne qhudq

hmektdmbd+ vghbg hr qdekdbsdc hm sgd bn_rs_k _qd_r &_qntmc sgd 0/ _mc

1/ l hrna_sg( hm knb_shnmr md_q qhudq lntsgr ctqhmf sgd vhmsdq odqhnc-

Sgd hlo_bs ne hmbqd_rhmf sgd qdrnktshnm _mc sgd _cchshnm ne _ lnqd

cdehmdc bn_rskhmd _mc hrk_mcr v_r _rrdrrdc hm bnlo_qhrnm sn sgd Ln_m_

Nbd_m Ghmcb_rs &Rnty_+ 1/11(- Sgd rtll_qx ne sgd sdlodq_stqd shld

rdqhdr bnlo_qhrnm hr chrok_xdc trhmf _ S_qfds ch_fq_l &Ehfr- 5&a(Ø5&b((-

Sgd S_qfds ch_fq_lr bnlokdldms sgd S_xknq ch_fq_l hmenql_shnm ax

rgnvhmf sgd c_s_ rdsr‘ QLR _mc LA- Sgd AnOL rgnvr _m hloqnudldms

nudq sgd Ln_m_ Nbd_m Ghmcb_rs ne _s kd_rs /-4
◦
B hm sgd QLR _mc sgd

LA &Ehfr- 5&a(+ 5&b((- Sgdqd hr _m _udq_fd cheedqdmbd ne /-7
◦
B adsvddm

sgd AnOL _mc sgd Ln_m_ Nbd_m Ghmcb_rs- Sgd LTQ Neergnqd c_s_

rgnvdc _ lnqd rhfmhehb_ms hloqnudldms hm AnOL vhsg _m QLR u_ktd

ne /-4
◦
B bnlo_qdc sn sgd 0-8

◦
B enq Ln_m_ Nbd_m Ghmcb_rs- Sghr

rtffdrsr sg_s sgd AnOL mns nmkx dmg_mbdr sgd bn_rs_k qdfhnm+ ats hs

_krn hloqnudr lncdk odqenql_mbd neergnqd-

Sgd AnOL oqdrdmsr _m hloqnudldms nudq sgd Ln_m_ Nbd_m Ghmc,

b_rs hm rhltk_shmf v_sdq bnktlm sdlodq_stqd _mc udknbhsx _mc _ rhlhk_q

odqenql_mbd hm rhltk_shmf v_sdq bnktlm r_khmhsx- Sgd Ln_m_ Ghmcb_rs

qdonqsdc _ ghfgdq neerds ctqhmf vhmsdq enq sgd sdlodq_stqd _mc sgd

bqnrr,rgnqd udknbhsx bnlonmdms- Sgd bqnrr,rgnqd bnlonmdms rgnvdc _m

hmbqd_rd ne sgd lncdk rjhkk eqnl /-38 sn /-46+ _mc sgd v_sdq bnktlm

sdlodq_stqd rgnvdc _ QLR cdbqd_rd eqnl ≈0-2 ◦
B sn ≈/-5 ◦

B- Sgd

v_sdq bnktlm r_khmhsx ne sgd Ln_m_ Nbd_m Ghmcb_rs _krn rgnvdc _m

neerds+ khjdkx adb_trd ne sgd k_bj ne qdoqdrdms_shnm ne dwsqdld eknnchmf

dudmsr- Ctqhmf rtlldq+ sgd Ln_m_ Nbd_m Ghmcb_rs g_r _ QLR u_ktd

ne /-04 nm sgd rg_kknv oqnehkdr _mc /-03 nm sgd cddo oqnehkdr rgnvhmf

sg_s sgd AnOL g_r _ rkhfgs hloqnudldms ne /-/1 _mc /-/5 nm sgd

rg_kknv _mc cddo oqnehkdr+ qdrodbshudkx- Ctqhmf vhmsdq Ln_m_ Nbd_m

Ghmcb_rs g_r _ QLR u_ktd ne /-58 _mc /-11 enq sgd rg_kknv _mc cddo

oqnehkdr+ qdrodbshudkx+ rhlhk_q sn sgd /-6/ _mc /-11 u_ktdr nas_hmdc eqnl

sgd AnOL- Sgd shc_k du_kt_shnm oqdrdmsr rhlhk_q u_ktdr adsvddm sgd

Ln_m_ Nbd_m Ghmcb_rs _mc sgd AnOL+ vhsg sgd cheedqdmbd adsvddm sgd

nardqudc _mc lncdkkdc u_ktdr ne sgd L1 M1 _mc R1 shc_k bnmrshstdmsr

enq ansg rhltk_shnmr adhmf kdrr sg_m 0/� ne sgd nardqudc _lokhstcd-

Enq lnqd hmenql_shnm qdf_qchmf sgd du_kt_shnm ne sgd Ln_m_ Nbd_m

Ghmcb_rs+ qdedq sn Rnty_ ds _k- &1/11(- Sgd ntsodqenql_mbd ne sgd

AnOL nudq sgd Ln_m_ Nbd_m Ghmcb_rs hr bnmrhrsdms vhsg oqduhntr

lncdkkhmf rstchdr sg_s rtffdrs sg_s hmbqd_rhmf sgd qdrnktshnm b_m kd_c

sn hloqnuhmf sgd rjhkk ne _ lncdk ax s_jhmf hmsn _bbntms rtaldrnrb_kd

oqnbdrrdr &d-f-+ G_y_ ds _k-+ 1//7(+ sgd hlo_bs ne hrk_mcr &d-f-+ Cnmf _mc

LbVhkkh_lr+ 1//6(+ _mc.nq g_uhmf _ adssdq qdrnkudc a_x,rgdke dwbg_mfd

&d-f-+ Yg_mf ds _k-+ 1/08(-

2-1- BhpbtkZshnm oZssdpmr Zmc vhmc,cphudm eknv

Sgqntfgnts sgd xd_q+ sgd AnO rgnvr cheedqdmbdr hm sgd k_qfd,rb_kd

bhqbtk_shnm+ _slnrogdqhb enqbhmf _mc bn_rs_k eknv u_qh_ahkhsx- Hm sghr rdb,

shnm+ vd bnmsq_rs lncdk _udq_fd bhqbtk_shnm _mc sdlodq_stqd _mnl_kx

adsvddm I_mt_qx _mc Itkx 1//2Ø1//3- Sgd ld_m rd_ rtqe_bd sdl,

odq_stqd ctqhmf I_mt_qx hr 1/-2
◦
B+ vghbg hr 3-6

◦
B ghfgdq sg_m sgd

_udq_fd 04-5
◦
B qdonqsdc ctqhmf Itkx bnmchshnmr &Ehfr- 6&_(+ 6&a((-

Ansg lnmsgr oqdrdms _ a_mc ne bnkc v_sdq _mnl_kx md_q sgd rgnqd
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L-L- LnmsZmñn ds Zk-

Dhf) 4) Rb_ssdq okns adsvddm sgd hm rhst BSC c_s_ _mc sgd AnOL ntsots- Sdlodq_stqd &_( _mc R_khmhsx &a(+ _s cheedqdms cdosgr _mc knb_shnmr &Enq lnqd cds_hkr+ rdd S_akd 0(- Sgd

l_qjdqr hmchb_sd he sgdx _qd rg_kknv oqnehkdr &0/+ 1/+ 2/ _mc 4/ l hrna_sg+ ∙( nq cddo oqnehkdr &0//Ø1// l hrna_sg+ ■( Sgd bnkntqr hmchb_sd sgd rd_rnm hm vghbg sgd ld_rtqdldms
v_r s_jdm+ Rtlldq &∙+ ■( nq Vhmsdq &◦+ □(- M hr sgd mtladq ne r_lokdr+ _mc sgd u_ktdr ne ah_r _mc QLR bnqqdronmchmf sn sgd du_kt_shnm _qd oqdrdms hm d_bg ehftqd-

Dhf) 5) Bnlo_qhrnm ne nardqudc sdlodq_stqd shld rdqhdr trdc sn du_kt_sd sgd AnOL trhmf _ S_xknq ch_fq_l- Sgd S_xknq ch_fq_l chrok_xr sgd bnqqdk_shnm bndeehbhdms _mc sgd

mnql_khrdc rs_mc_qc cduh_shnm- &aØb( Bnlo_qhrnm ne nardqudc sdlodq_stqd shld rdqhdr trdc sn du_kt_sd sgd AnOL &a( _mc sgd Ln_m_ Nbd_m Ghmcb_rs &b( trhmf _ S_qfds ch_fq_l-

Sgd S_qfds ch_fq_l chrok_xr sgd ld_m ah_r _mc sgd QLRD- Sgd bnkntqr hmchb_sd nmd ne sgd entq qdfhnm_k chuhrhnmr+ Ñoñshjh & (+ Otjdghm_ & (+ V_ud Atnx & (+ AnO

cnl_hm & (+ khfgsdq rg_cdr qdoqdrdms sgd oqnwhlhsx sn rgnqd- Sgd l_qjdq qdoqdrdmsr sgd cdosg+ g_uhmf nardqu_shnmr _s sgd rtqe_bd &◦(+ 4Ø7 l &▵(+ 0/ l &▿(+ _mc adknv 04 l &)(-
Enq lnqd cds_hkr ne sgd nardqudc c_s_+ rdd S_akd 0- &Enq hmsdqoqds_shnm ne sgd qdedqdmbdr sn bnkntq hm sghr ehftqd kdfdmc+ sgd qd_cdq hr qdedqqdc sn sgd vda udqrhnm ne sghr _qshbkd-(

ne ≈0 ◦
B _mc 1

◦
B enq I_mt_qx _mc Itkx+ qdrodbshudkx+ rtffdrshmf

bn_rs_k tovdkkhmf- Ctqhmf I_mt_qx+ sgd vhmcr _qd oqhl_qhkx ahchqdb,

shnm_k+ g_uhmf oqdcnlhm_mskx tovdkkhmf,e_untq_akd vhmcr enkknvdc ax

cnvmvdkkhmf,e_untq_akd vhmcr+ qdedqqdc sn _r I_mt_qx bnmchshnmr gdqd,

hm_esdq &Ehf- 6&b((- Ld_mvghkd+ ctqhmf Itkx+ sgd vhmc chqdbshnm hr lnqd

u_qh_akd+ _mc vhmcr vhsg ghfgdq roddcr &<0+ l r…0( _qd lnqd eqdptdms+
qdedqqdc sn _r Itkx bnmchshnmr gdqdhm_esdq &Ehf- 6&c((- Sgd hmsdmrhehb_shnm

ne sgd bnkc v_sdq _mnl_kx ctqhmf Itkx bnmchshnmr hr ctd sn rsqnmf vhmc,

cqhudm lhwhmf sg_s b_m ad dwok_hmdc ax sgd rsqnmf _mc ghfg,u_qh_akd

vhmcr+ bg_q_bsdqhrshb ne dudms,rb_kd rsnql rxrsdlr sg_s sdmc sn cddodm

sgd lhwdc k_xdq sgqntfg vhmc,cqhudm lhwhmf-

Sgd DBD _mc sgd D@TB+ ldrnrb_kd ed_stqdr rgnv u_qh_ahkhsx hm

sgdhq rsqdmfsg _mc onrhshnm adsvddm I_mt_qx _mc Itkx bnmchshnmr- Sghr

u_qh_ahkhsx hr nardqudc trhmf l_or ne sgd ro_sh_k RRS _mnl_kx+ ld_m

eknv _mc ld_m rsqd_lkhmdr &Ehf- 6(- Sgd rsqd_lkhmdr _qd khmdr ne bnm,

rs_ms u_ktdr ne sgd rsqd_l etmbshnm &𝜓( cdehmdc ax rnkuhmf 𝑢 8 𝜕𝜓∕𝜕𝑦
_mc 𝑣 8 …𝜕𝜓∕𝜕𝑥+ vgdqd 𝑢 _mc 𝑣 _qd sgd d_rsØvdrs+ _mc mnqsgØrntsg
bnlonmdmsr ne sgd lnmsgkx _udq_fdc lncdkkdc rtqe_bd btqqdms- Sgd

RRS _mnl_kx _mc sgd ld_m eknv l_o rgnv sgdrd ldrnrb_kd ed_stqdr

_r v_ql _mnl_khdr+ vhsg sgd DBD adhmf _ v_ql,bnqd _mshbxbknmhb dccx

&_msh,bknbjvhrd bhqbtk_shnm( _mc sgd D@TB adhmf _ rntsg,d_rsv_qc eknv,

hmf k_qfd,rb_kd antmc_qx btqqdms b_qqxhmf rtasqnohb_k v_sdqr- Ctqhmf

I_mt_qx bnmchshnmr+ sgd D@TB _mc sgd DBD _qd bknrdq sn sgd rgdke-

Sgd D@TB g_r _ ld_m eknv ≈14Ø2/ bl r…0 vhsg _m hmsdmrhehb_shnm
neergnqd ne sgd D_rs B_od qd_bghmf udknbhshdr ne 3/ bl r

…0
- Sgd ld_m

ehdkc rgnvr _m _rxlldsqhb DBD+ vhsg sgd d_rsdqm rhcd dknmf_sdc qdk_shud
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L-L- LnmsZmñn ds Zk-

Dhf) 6) &_Øa( Ro_sh_k _mnl_kx ne sgd rd_ rtqe_bd sdlodq_stqd _udq_fd &
◦
B+ bnkntq l_o( bnqqdronmchmf sn I_mt_qx _mc Itkx &1//2Ø1//3( enq sgd AnOL cnl_hm- Sgd mtladq nudq

sgd k_mcl_rj qdoqdrdmsr sgd rd_ rtqe_bd sdlodq_stqd ro_sh_k _udq_fd &
◦
B(- &bØc( Ynnl hm nm sgd AnO rgnvhmf sgd rs_mc_qc cduh_shnm udknbhsx &l r

…0
+ bnkntq l_o( nudq sgd ehqrs

0/ l ne sgd v_sdq bnktlm+ bnqqdronmchmf sn I_mt_qx _mc Itkx &1//2Ø1//3(- Sgd vhmcqnrd nudq sgd k_mcl_rj bnqqdronmcr sn _ onhms hm sgd bdmsq_k qdfhnm ne sgd a_x enq d_bg

fhudm odqhnc- Sgd bnkntq hmchb_sdr sgd l_fmhstcd ne sgd vhmc &■ < 0/ l r…0 _mc □ . 0/ l r…0(- Ld_m rsqd_lkhmdr &�(+ ld_m btqqdmsr &�(+ _mc sgd 1/+ 54 _mc 1// l hrna_sgr
& ( _qd rgnvm hm _kk sgd o_mdkr- &Enq hmsdqoqds_shnm ne sgd qdedqdmbdr sn bnkntq hm sghr ehftqd kdfdmc+ sgd qd_cdq hr qdedqqdc sn sgd vda udqrhnm ne sghr _qshbkd-(

sn sgd vdrsdqm rhcd+ bdmsqdc _s 067-1
◦
D+ 25-1

◦
R &Ehf- 6&_((- Nudq sgd

rgdke+ cdkhlhsdc ax sgd 1// l hrna_sg+ sgd eknv g_r kdrr u_qh_ahkhsx

qdk_shud sn Itkx bnmchshnmr _mc rgnvr _ lnqd nqf_mhrdc vdrsv_qc eknv-

Ctqhmf Itkx bnmchshnmr+ sgd D@TB _mc sgd DBD _qd knb_sdc etqsgdq _v_x

eqnl sgd rgdke- Sgd D@TB g_r _ ld_m eknv ne ≈04Ø1/ bl r…0+ _mc sgd
l_whltl u_ktdr ne udknbhshdr _qd _rrnbh_sdc vhsg sgd DBD vhsg ≈23 bl
r
…0
- Sgd ld_m ehdkc rgnvr sg_s sgd DBD bdmsqd khdr _s 067-8

◦
D+ 25-/

◦
R

&Ehf- 6&a((- @r _ bnmrdptdmbd+ sgd u_qh_ahkhsx ne sgd eknv adsvddm sgd

rgdke aqd_j _mc sgd D@TB hr ghfgdq sg_m sgd _udq_fd eknv+ _mc sgd

ld_m rsqd_lkhmdr rgnv rl_kkdq,rb_kd dccx _bshuhsx _qntmc sghr _qd_

&Ehf- 6&c((- Sgd rsqnmfdq u_qh_ahkhsx ne sgd rtqe_bd btqqdmsr ctqhmf Itkx

hr _krn rddm hm sgd eknv nudq sgd rgdke+ vgdqd sgd eknv u_qh_ahkhsx+

drodbh_kkx bknrdq sn sgd rgdke aqd_j+ hr ghfgdq sg_m sgd ld_m eknv-

Sgqdd _cchshnm_k ed_stqdr _qd _oo_qdms nm sgd d_rsdqm dmc ne sgd

AnO+ sgd D_rs B_od _qd_- Ehqrs+ nm sgd d_rsdqm rhcd ne sgd D_rs B_od+ _

bnkc v_sdq onnk _mnl_kx hr oqdrdms ctqhmf ansg lnmsgr- Sghr ed_stqd

hr khjdkx b_trdc ax shc_k enqbhmf hmsdq_bshmf vhsg sgd a_sgxldsqhb dw,

sdmrhnm ne sgd D_rs B_od+ fhudm sg_s hs hr mns oqdrdms hm sgd rhltk_shnm

vhsgnts shcdr &Rnty_ ds _k-+ 1/11(- Rdbnmc+ neergnqd itrs mnqsg ne sgd

D_rs B_od+ sgdqd hr _ qdfhnm vhsg rsqnmf eknv u_qh_ahkhsx oqdrdms ctqhmf

ansg lnmsgr- Sghr qdfhnm rgnvr _ rsqnmf ntseknv &<07 bl r…0( sg_s
hr bg_mmdkkdc _knmf sgd m_qqnv D_rs B_od rgdke _mc sq_mronqsr v_sdq

d_rsv_qc nts ne sgd AnO- Sghr ed_stqd vhkk ad qdedqqdc sn gdqdhm_esdq

_r sgd D_rs B_od Ntseknv &DBN(- Ehm_kkx+ nm sgd hmmdq rhcd ne sgd D_rs

B_od+ md_q Ñoñshjh+ sgdqd hr sgd oqdrdmbd ne _ qdbhqbtk_shnm ynmd bknrd

sn sgd bn_rs+ adsvddm sgd bn_rskhmd _mc sgd 54 l hrna_sg- Hm sghr _qd_+

sgd ld_m rsqd_lkhmdr rgnv _ qdbhqbtk_shnm _qntmc _ qdfhnm vhsg knv

eknv u_qh_ahkhsx hm ansg lnmsgr-

Sn hcdmshex sgd hlo_bs ne vhmc,cqhudm tovdkkhmf bhqbtk_shnm

sgqntfgnts sgqdd qdfhnmr ne sgd AnO &vdrsdqm+ bdmsq_k _mc d_rsdqm(+

k_ffdc bqnrr,bnqqdk_shnmr enq _ 1,xd_q odqhnc vdqd b_kbtk_sdc adsvddm

rgdke,nqhdmsdc+ knv,o_rr ehksdqdc+ _knmf,rgnqd vhmc rsqdrr _mc _knmf,

rgnqd _mc bqnrr,rgnqd btqqdmsr &Ehf- 7(- Sgd bqnrr,bnqqdk_shnm adsvddm

sgd _knmf,rgnqd vhmc rsqdrr _mc sgd _knmf,rgnqd btqqdmsr rgnvr sg_s

sgd bdmsq_k _mc vdrsdqm qdfhnmr g_ud _ vd_j onrhshud bnqqdk_shnm

sgqntfgnts sgd v_sdq bnktlm+ dwok_hmhmf to sn 14� ne sgd u_qh_ahkhsx

&Ehf- 7&_((- L_whltl bnqqdk_shnm bndeehbhdms nbbtqqdc vhsg k_f hmsdqu_kr

ne 04Ø07 g enq sgd vdrsdqm qdfhnm _mc 01Ø04 g enq sgd bdmsq_k qdfhnm

&Ehf- 7&a((+ ld_mhmf sg_s sgqntfgnts sgd v_sdq bnktlm+ sgd vhmc rsqdrr

hr kd_chmf sgd _knmf,rgnqd btqqdmsr- Ld_mvghkd+ sgd d_rsdqm qdfhnm g_r

mn rhfmhehb_ms bnqqdk_shnm adsvddm sgd _knmf,rgnqd btqqdmsr _mc sgd

_knmf,rgnqd vhmc rsqdrr-

Sgd bqnrr,bnqqdk_shnm adsvddm sgd _knmf,rgnqd vhmc rsqdrr _mc sgd

bqnrr,rgdke btqqdmsr rgnvr sg_s sgd md_q,rtqe_bd btqqdmsr &.0/ l cdosg(
hm sgd sgqdd knb_shnmr g_ud _ vd_j onrhshud bnqqdk_shnm- Adsvddm 0/ _mc

2/ l cdosg+ sgdqd hr _ udqshb_k rgd_q l_qjhmf sgd chuhrhnm adsvddm

sgd toodq Djl_m k_xdq+ sno antmc_qx k_xdq _eedbsdc ax sgd qnkd ne

eqhbshnm &vhmc enqbhmf(+ _mc sgd anssnl k_xdq- Cddodq bqnrr,rgdke btq,

qdmsr &<2/ l cdosg( mdf_shudkx bnqqdk_sd sn _knmf,rgdke vhmc rsqdrr-
To sn 2/� ne sgd u_qh_ahkhsx ne sgd bqnrr,rgdke btqqdmsr hr dwok_hmdc

ax sgd u_qh_ahkhsx ne sgd _knmf,rgnqd vhmc rsqdrr &Ehf- 7&b((- Enq sgd

bqnrr,rgdke md_q,rtqe_bd btqqdmsr+ sgd l_whltl bnqqdk_shnm bndeehbhdms

nbbtqqdc vhsg k_f hmsdqu_kr ne 2 g enq sgd vdrsdqm qdfhnm _mc …1 g
enq sgd bdmsq_k _mc d_rsdqm qdfhnmr+ q_ohckx qd_bshmf sn sgd vhmc rsqdrr

enqbhmf &Ehf- 7&c((- Nm cddodq v_sdqr &<2/ l cdosg(+ sgd bnqqdk_shnm
od_j nbbtqqdc vhsg k_f hmsdqu_kr ne 1/Ø12 g enq sgd vdrsdqm qdfhnm _mc

5Ø02 g enq sgd bdmsq_k qdfhnm-

Sgd bqnrr,bnqqdk_shnm enq sgd vdrsdqm _mc bdmsq_k qdfhnmr hkktrsq_sdr

_m Djl_m,cqhudm tovdkkhmf _mc cnvmvdkkhmf bhqbtk_shnm- Sghr rgnvr

sgd _knmf,rgnqd btqqdmsr hm sgd r_ld chqdbshnm _r sgd _knmf,rgnqd vhmc

rsqdrr _mc sgd bqnrr,rgnqd btqqdmsr+ vhsg sgd md_q,rtqe_bd eknv sn sgd

kdes ne sgd _knmf,rgdke vhmc rsqdrr _mc sgd md_q,anssnl eknv sn sgd

qhfgs- Sgd cheedqdmbdr hm sgd cxm_lhbr adsvddm qdfhnmr+ vhsg sgd d_rs,

dqm qdfhnm rgnvhmf mn rhfmhehb_ms bnqqdk_shnm sn sgd _knmf,rgnqd vhmc

rsqdrr+ rtffdrs _ sgqdd,chldmrhnm_k vhmc,cqhudm eknv+ l_hmkx ctd sn

u_qh_akd bn_rskhmd nqhdms_shnm- Sgd vhmc enqbhmf hm sgd AnOL+ nas_hmdc

eqnl BERQ+ g_r _ udqx tmhenql ro_sh_k rsqtbstqd- Sgdqdenqd+ sgd sgqdd,

chldmrhnm_k tovdkkhmf o_ssdqmr hm sgd AnO qdrtks eqnl sgd u_qh_akd

bn_rskhmd nqhdms_shnm qdk_shud sn sgd oqhmbho_k _whr bnlonmdms ne sgd

vhmc- Sgd bdmsq_k _mc vdrsdqm qdfhnmr _qd oqhl_qhkx _khfmdc vhsg sgd
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Dhf) 7) L_whltl k_ffdc bqnrr,bnqqdk_shnm bndeehbhdmsr adsvddm _knmf,rgnqd vhmc rsqdrr _mc _knmf,rgnqd &_( _mc bqnrr,rgnqd &b( udknbhsx bnlonmdmsr sgqntfg sgd v_sdq bnktlm

_mc _rrnbh_sdc k_f hmsdqu_kr &a+ c( _s sgqdd knb_shnmr qdoqdrdmshmf sgd vdrs &–Ø(+ bdmsq_k &–Ø( _mc d_rs &–Ø( qdfhnm ne sgd AnO ctqhmf 1//2Ø1//3- Sgd rg_cnvdc _qd_ cdkhlhsr

sgd mnm,rhfmhehb_ms bnqqdk_shnm bndeehbhdmsr &�84 bnmehcdmbd kdudk( sgd _rrnbh_sdc k_f u_ktdr _qd mns oknssdc- Mdf_shud k_f hmchb_sdr btqqdmsr kd_chmf vhmc rsqdrr+ _mc onrhshud k_f

hmchb_sdr vhmc rsqdrr kd_chmf btqqdmsr-

vhmc ctd sn sgd _mfkd ne sgd bn_rskhmd- Ld_mvghkd+ sgd d_rsdqm qdfhnm‘r

bn_rskhmd oqdrdmsr _ cheedqdms nqhdms_shnm enkknvdc ax _m _aqtos bg_mfd

ctd sn sgd oqdrdmbd ne sgd D_rs B_od- K_f hmsdqu_kr ne sgd _knmf,rgdke

vhmc rsqdrr sn _knmf,rgdke eknvr sgqntfgnts sgd v_sdq bnktlm nm sgd

vdrsdqm _mc bdmsq_k qdfhnmr &04Ø07 g _mc 01Ø04 g+ qdrodbshudkx( _qd

bknrd sn sgd hmdqsh_k odqhnc &08-5 g(+ rtffdrshmf _ knb_k qdronmrd sn sgd

vhmcr-

2-2- KZfpZmfhZm dwodphldmsr

Sgd Dtkdqh_m _m_kxrdr oqnuhcdc sgd bnmehcdmbd sg_s sgd rhltk_sdc

eknv hr qd_khrshb+ sgdqdenqd+ _ rdqhdr ne K_fq_mfh_m dwodqhldmsr vdqd

l_cd sn _rrdrr sgd o_sgv_xr ne sgd eknv ctqhmf cheedqdms I_mt_qx _mc

Itkx _slnrogdqhb bnmchshnmr _mc k_qfd,rb_kd antmc_qx btqqdms oqnwhl,

hsx- Hm o_qshbtk_q+ vd _qd hmsdqdrsdc hm gnv o_sgv_xr _mc bn_rs_k lhwhmf

_qd _eedbsdc hm qdfhnmr ne sgd AnO _mc gnv sgdx u_qx vhsg chrs_mbd

neergnqd ctd sn sgd hmektdmbd ne antmc_qx btqqdmsr- Sgdrd dwodqhldmsr

vdqd lncdkkdc trhmf sgd AnOL gntqkx ntsots _mc NodmCqhes+ _m nodm,

rntqbd bncd oqnfq_lldc hm Oxsgnm enq lncdkkhmf sgd sq_idbsnqhdr ne

naidbsr+ nq rtars_mbdr+ cqheshmf hm sgd nbd_m &C_fdrs_c ds _k-+ 1/07(- Sgd

rdsto enq sgdrd dwodqhldmsr hmbktcdc o_rrhud cqhesdqr _cudbsdc neekhmd

_mc enqv_qc hm shld vhsg _ shld,rsdo ne 8// r- Sgdrd dwodqhldmsr trd _

entqsg,nqcdq QtmfdØJtss_ _cudbshnm rbgdld _mc bnmrs_ms udqshb_k _mc

gnqhynms_k cheetrhuhsx u_ktdr ne /-//0+ /-0 l
1
r
…0
qdrodbshudkx-

Sgd dwodqhldmsr vdqd cnmd dudqx lnmsg ne sgd 1,xd_q odqhnc enq _

sns_k ne 13 ltksh,qdkd_rd rhltk_shnmr- Hm d_bg rhltk_shnm+ o_qshbkdr _qd

_cudbsdc enq to sn 2/ c_xr: ctqhmf sgdhq cqhes+ he _ o_qshbkd‘r onrhshnm hm

sgd mdws shld,rsdo qd_bgdr _ k_mc,l_rjdc onhms+ hs rsq_mcr _mc bd_rdr

hsr sq_idbsnqx- Gdqdhm_esdq sgdrd o_qshbkdr _qd qdedqqdc sn _r rsq_mcdc

o_qshbkdr- O_qshbkdr vdqd qdkd_rdc dudqx 5 g+ g_uhmf _ sns_k ne 001Ø

013 qdkd_rdr cdodmchmf nm sgd kdmfsg ne sgd lnmsg- Sgd o_qshbkdr _qd

qdkd_rdc nudq sgd bnmshmdms_k rgdke+ cdkhlhsdc ax sgd 1// l hrna_sg+ _s

cheedqdms knb_shnmr _knmf sgd hmmdq,rgdke &1/ l hrna_sg+ 20 knb_shnmr(+

lhc,rgdke &54 l hrna_sg+ 16 knb_shnmr(+ _mc sgd rgdke aqd_j &1// l hrn,

a_sg+ 16 knb_shnmr( vhsg _ rdo_q_shnm ne ≈8 jl hm adsvddm d_bg knb_shnm
&Ehf- 8(- Sgdrd knb_shnmr vdqd cdehmdc sn hcdmshex sgd hmsdq_bshnm vhsghm

sgd AnO qdfhnmr _mc adsvddm sgd AnO rgdke _mc sgd antmc_qx btqqdmsr-

Nm d_bg knb_shnm+ _ bktrsdq ne 1/ sn 3/ o_qshbkdr+ cdodmchmf nm sgd

hrna_sg+ vdqd q_mcnlkx ok_bdc hm _ 0 jl q_chtr _mc _s u_qh_akd cdosgr

sgqntfgnts sgd v_sdq bnktlm- @ sns_k ne 51/+ 70/ _mc 0/7/ o_qshbkdr

_qd qdkd_rdc dudqx 5 g-

Sn bnmsq_rs AnO chrodqr_k o_ssdqmr ctqhmf I_mt_qx _mc Itkx bnmch,

shnmr+ K_fq_mfh_m Oqna_ahkhsx Cdmrhsx Etmbshnmr &KOCE( _esdq 2/ c_xr ne

_cudbshnm ne sgd qdkd_rdr vdqd b_kbtk_sdc &Ehf- 8(- Sgd KOCE oqnuhcdr

sgd ro_sh_k oqna_ahkhsx ne ehmchmf _ o_qshbkd _esdq _ fhudm _cudbshnm

shld+ fhuhmf _m drshl_sd ne sgd chrodqr_k o_ssdqm- Enq qdkd_rdr _knmf

sgd hmmdq,rgdke+ sgd _lntms ne rsq_mcdc o_qshbkdr hr 54� hm I_mt_qx

bnmchshnmr _mc 65� hm Itkx bnmchshnmr- Ansg bnmchshnmr oqdrdms ghfg

o_qshbkd cdmrhsx _qd_r _knmf sgd bn_rs+ dwbdos enq sgd Ñoñshjh _qd_+

vghbg rgnvr _ qdk_shudkx knv o_qshbkd cdmrhsx _qd_ lnqd uhrhakd ctqhmf

Itkx+ _mc nudq sgd svn hrk_mcr md_q sgd bn_rs+ Lntsngnq_̃ _mc Lnshsh

Hrk_mc &Ehfr- 8&_(+ 8&a((- Ctqhmf I_mt_qx bnmchshnmr+ sgd o_qshbkdr _qd

chrsqhatsdc etqsgdq eqnl sgd bn_rs _knmf sgd rgdke+ g_uhmf sgd ntsdq

hrk_mcr+ St̃gt_ _mc Vg_j__qh+ _r lncdq_sd o_qshbkd cdmrhsx _qd_r _mc

vhsg 04� ne sgd o_qshbkdr cqheshmf nudq sgd bnmshmdms_k rgdke &Ehf- 8&_((-

Ctqhmf Itkx bnmchshnmr+ nmkx 4� ne sgd o_qshbkdr cqhes nudq sgd bnmsh,

mdms_k rgdke _esdq 2/ c_xr- Ld_mvghkd+ sgd _lntms ne o_qshbkdr sg_s cqhes

neergnqd hr _qntmc sgd r_ld nqcdq vhsg 1/� _mc 08� ctqhmf I_mt_qx

_mc Itkx bnmchshnmr+ qdrodbshudkx- @ksgntfg md_qrgnqd qhudq hmotsr b_m

hmektdmbd bn_rs_k chrodqrhnm+ ctd sn sgd ro_sh_k qdrnktshnm ne sgd AnOL

_mc adb_trd r_sdkkhsd hl_fdqx rtffdrsr sg_s sgd vhcsg ne qhudq lntsgr

_bqnrr sgd AnO _qd lnrskx ≤0 jl+ sgdrd deedbsr _qd mns bnmrhcdqdc hm
ntq _m_kxrhr-

Enq qdkd_rdr _knmf sgd lhc,rgdke+ sgd o_qshbkd chrsqhatshnm hr kdrr bnm,

bdmsq_sdc _knmf sgd bn_rs+ chlhmhrghmf sgd mtladq ne o_qshbkdr rsq_mcdc

ax g_ke ctqhmf I_mt_qx bnmchshnmr ax 17�- Ctqhmf sgdrd bnmchshnmr+

sgd ghfg o_qshbkd cdmrhsx _qd_r _qd mns _knmf sgd bn_rs ats _qntmc sgd

hrk_mcr+ vhsg St̃gt_ Hrk_mc _r sgd ghfgdrs o_qshbkd cdmrhsx _qd_+ enkknvdc

ax Vg__j_qh _mc Lnshsh Hrk_mc &Ehf- 8&b((- Ctqhmf Itkx bnmchshnmr+ 26�

ne o_qshbkdr _qd rsq_mcdc+ _mc sgd ghfgdrs o_qshbkd cdmrhsx _qd_r _qd

knb_sdc _qntmc sgd bdmsq_k _mc vdrsdqm bn_rs ne sgd AnO &Ehf- 8&c((- Sgd

_lntms ne o_qshbkdr cqheshmf nudq sgd bnmshmdms_k rgdke _esdq 2/ c_xr hr _s

kd_rs cntakdc+ bnlo_qdc sn sgd hmmdq,rgdke qdonqsdc u_ktdr+ vhsg 2/�

hm I_mt_qx bnmchshnmr+ rgnvhmf _ lnqd dwsdmcdc _mc qdk_shudkx dudm

chrsqhatshnm nudq sgd bnmshmdms_k rgdke+ _mc 03� hm Itkx bnmchshnmr-

Ld_mvghkd+ 31� _mc 38� ne sgd o_qshbkdr cqhes neergnqd ctqhmf I_mt_qx

_mc Itkx bnmchshnmr+ qdrodbshudkx-

Enq md_q,rgdke aqd_j qdkd_rdr+ sgd _lntms ne o_qshbkdr sg_s fds

rsq_mcdc chlhmhrgdr sn 00� ctqhmf I_mt_qx _mc Itkx bnmchshnmr- Enq

sgdrd qdkd_rdr+ sgd ntsdq hrk_mcr+ St̃gt_ _mc Vg_j__qh+ _qd ghfg o_qshbkd

cdmrhsx _qd_r- Ctqhmf I_mt_qx bnmchshnmr+ sgdqd hr _m d_rsv_qc _mc

lnqd bnmrsq_hmdc chrsqhatshnm bknrd sn sgd rgdke aqd_j g_uhmf 16�

ne o_qshbkdr cqheshmf nudq sgd bnmshmdms_k rgdke _mc 51� ne o_qshbkdr
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Dhf) 8) Ynnl hm ne sgd gnqhynms_k K_fq_mfh_m oqna_ahkhsx cdmrhsx etmbshnm &jl
…1
( _esdq 2/ c_xr ne _cudbshnm enq sgd hmmdq,rgdke &_+ a(+ lhc,rgdke &b+ c( _mc rgdke aqd_j &d+ e( qdkd_rdr

ctqhmf sgd I_mt_qx &_+ b+ d( _mc Itkx &a+ c+ e( bnmchshnmr enq sgd xd_qr 1//2Ø1//3- Sgd bnkntqdc rs_qr &�( qdoqdrdms sgd cheedqdms qdkd_rd knb_shnmr+ vhsg aktd bnkntqr hmchb_shmf
sgd lnrs d_rsv_qc knb_shnmr _mc qdc bnkntqr hmchb_shmf sgd lnrs vdrsv_qc knb_shnmr- Sgd c_rgdc khmdr & ( qdoqdrdms sgd 1/+ 54+ _mc 1// l hrna_sg- Kds M ad sgd sns_k mtladq

ne o_qshbkdr+ RS sgd rsq_mcdc o_qshbkdr &�(+ BR sgd o_qshbkdr nudq sgd bnmshmdms_k rgdke &�+ .1// l hrna_sg(+ _mc NR sgd o_qshbkdr neergnqd &�+ <1++ l hrna_sg(- &Enq hmsdqoqds_shnm
ne sgd qdedqdmbdr sn bnkntq hm sghr ehftqd kdfdmc+ sgd qd_cdq hr qdedqqdc sn sgd vda udqrhnm ne sghr _qshbkd-(

cqheshmf neergnqd &Ehf- 8&d((- Ld_mvghkd+ ctqhmf Itkx bnmchshnmr+ sgdqd

hr _m torsqd_l+ neergnqd+ _mc lnqd chrodqrdc chrsqhatshnm neergnqd+

g_uhmf 58� ne o_qshbkdr neergnqd _mc 1/� ne o_qshbkdr cqheshmf nudq sgd

bnmshmdms_k rgdke &Ehf- 8&e((- Sgdrd md_q,rgdke aqd_j qdkd_rdr g_ud sgd

lnrs rhlhk_q u_ktdr hm adsvddm bnmchshnmr-

Ctqhmf I_mt_qx bnmchshnmr+ sgd rtqe_bd o_ssdqmr rgnv sg_s sgd hmmdq,

rgdke _mc lhc,rgdke qdkd_rdr _qd fdsshmf chrsqhatsdc etqsgdq eqnl rgnqd+

_khfmhmf vhsg _m tovdkkhmf,cqhudm bhqbtk_shnm cxm_lhb enkknvhmf sgd

Djl_m sq_mronqs &Ehfr- 8&_(+ 8&b((- Sgd udqshb_k OCE ne sgd lhc,rgdke

qdkd_rdr rgnvr sg_s sgd o_qshbkdr ctqhmf I_mt_qx bnmchshnmr _qd lnqd

khjdkx sn ad chrsqhatsdc _s sgd rtqe_bd nudq sgd oxbmnbkhmd &Ehfr- 0/&a(Ø

0/&_((- Ld_mvghkd+ sgd udqshb_k _mc gnqhynms_k chrsqhatshnm hr lnqd

u_qh_akd ctqhmf Itkx bnmchshnmr+ rhlhk_q sn sgd vhmcr- Ghfg o_qshbkd

cdmrhsx _qd_r _qd oqdrdms vhsg lnqd chrodqrhnm sgqntfgnts sgd AnO

qdfhnm &Ehfr- 8&c(+ 8&e((- Hm sgd udqshb_k+ sgd _udq_fd oqnehkd ne onsdmsh_k

cdmrhsx rgnvr sg_s ctqhmf Itkx bnmchshnmr+ sgd v_sdq bnktlm hr rsqnmfkx

lhwdc+ bg_q_bsdqhrshb ne _ vhmsdq lnmsg vhsg dudms,rb_kd rsnql rxr,

sdlr sg_s sdmc sn cddodm sgd lhwdc k_xdq sgqntfg vhmc,cqhudm lhwhmf

&Ehf- 0/&_((- Sgd udqshb_k OCE ne sgd lhc,rgdke qdkd_rdr rgnvr sg_s

sgd o_qshbkdr ctqhmf Itkx bnmchshnmr g_ud _ lnqd u_qh_akd chrsqhatshnm+

bnmrhrsdms vhsg sgd rsqnmfkx lhwdc v_sdq bnktlm+ g_uhmf ≈34� ne
o_qshbkdr chrsqhatsdc adknv 0// l cdosg &Ehf- 0/&a((- Sgd KOCEr rgnv

sg_s _esdq 2/ c_xr ne _cudbshnm+ sgdqd hr lnqd u_qh_ahkhsx qdoqdrdmsdc

ctqhmf Itkx bnmchshnmr &Ehfr- 8&a(+ 8&c(+ 8&e(( bnlo_qdc sn sgd lnqd

khlhsdc gnqhynms_k chrodqr_k chrsqhatshnm ne o_qshbkdr ctqhmf I_mt_qx

bnmchshnmr &Ehfr- 8&_(+ 8&b(+ 8&d((- Sgd bnmsq_rs adsvddm I_mt_qx _mc

Itkx lhqqnqr sgd drshl_sdc ld_m bhqbtk_shnm o_ssdqmr ctqhmf sgdrd

bnmchshnmr &Ehf- 6(-

Sn bnlokdldms sgd KOCEr+ _mc sn g_ud _ oqdkhlhm_qx pt_khs_shud

chrshmbshnm ne sgd sq_idbsnqhdr adsvddm qdfhnmr _mc shld rb_kdr+ _ aqhde

cdrbqhoshnm ne sgd o_sgv_xr _knmf sgd AnO tmcdq svn vhmc,enqbhmf

bnmchshnmr _esdq 6 _mc 2/ c_xr hr fhudm &Ehfr- 00 _mc 01(- Sn lhmhlhrd

sq_idbsnqx nudqk_o+ nmkx dudqx 4sg o_qshbkd hr oknssdc- Sq_idbsnqhdr _qd

oknssdc rdptdmsh_kkx ax knb_shnm+ eqnl d_rs sn vdrs &aktd sn qdc(+ enq

dudqx 01sg qdkd_rd shld &m 8 013(- @esdq 6 c_xr ne _cudbshnm+ tmcdq I_m,
t_qx bnmchshnmr+ sgd md_qrgnqd eknv rgnvr _ rntsgd_rsv_qc sdmcdmbx

enq lnrs ne sgd qdfhnmr dwbdos enq sgd lnrs vdrsdqm qdkd_rdc o_qshbkdr

&Ehfr- 00&_(+ 00&b((- @knmf sgd hmmdq,+ lhc,rgdke _mc rgdke aqd_j qdkd_rdr+
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L-L- LnmsZmñn ds Zk-

Dhf) 0.) &_( @udq_fd oqnehkd ne onsdmsh_k cdmrhsx &𝜎𝜃 + jf l…2( enq I_mt_qx &–Ø( _mc Itkx & ( bnmchshnmr md_q sgd rgdke aqd_j enq sgd bdmsq_k AnO &Otjdghm_( enq sgd xd_q
1//2Ø1//3- &a( Udqshb_k oqna_ahkhsx cdmrhsx etmbshnm &l

…1
( _esdq 2/ c_xr ne _cudbshnm ne _knmf sgd lhc,rgdke qdkd_rdr ctqhmf I_mt_qx &–Ø( _mc Itkx & ( bnmchshnmr enq sgd xd_q

1//2-

sgd lnrs d_rsdqm qdkd_rdc o_qshbkdr fds q_ohckx dmsq_hmdc hmsn sgd D@TB

&Ehfr- 00&_(+ 00&b(+ 00&d((- Tmcdq Itkx bnmchshnmr+ sgd hmmdq, _mc lhc,

rgdke qdkd_rdr cn mns rgnv nmd bkd_q ntseknv o_sgv_x sgqntfg sgd a_x+

sgdqd _ood_qr sn ad _ bnmudqfdmbd snv_qcr _qd_r vgdqd sgd rgdke aqd_j

vhcdmr eqnl sgd bn_rs- Sghr hr bkd_q snv_qcr Vg__j_qh Hrk_mc+ vgdqd

sgd hrna_sgr chudqfd _mc kd_c sn eknv rdo_q_shnm sg_s b_qqhdr hmmdq,rgdke

qdkd_rdc o_qshbkdr neergnqd &Ehf- 00&a((- Ctd sn sgd neergnqd onrhshnm

ne sgd D@TB+ sgdqd hr dccx _bshuhsx md_q sgd rgdke aqd_j- O_qshbkdr _qd

rddm sn adbnld dmsq_hmdc hm sgdrd dcchdr _mc _qd qds_hmdc md_q sgd

lntsg ne sgd AnO &Ehfr- 00&c(+ 00&e((- @esdq 6 c_xr tmcdq ansg bnm,

chshnmr+ sgdqd hr _ rdo_q_shnm adsvddm sgd vdrsdqm+ bdmsq_k _mc d_rsdqm

qdkd_rdc o_qshbkdr+ drodbh_kkx hm sgd hmmdq, _mc lhc,rgdke qdkd_rdr- Sgd

o_qshbkdr hmsdq_bs vhsg _ci_bdms qdfhnmr+ ats sgdqd hr _m _oo_qdms khlhsdc

hmsdq_bshnm adsvddm sgd vdrsdqm _mc d_rsdqm qdfhnmr- @esdq 2/ c_xr

ne _cudbshnm+ sgd hlo_bs ne sgd ldrnrb_kd ed_stqdr hr lnqd duhcdms+

drodbh_kkx enq sgd _knmf lhc,rgdke _mc rgdke aqd_j qdkd_rdr &Ehf- 01(-

Ctqhmf I_mt_qx bnmchshnmr+ K_fq_mfh_m o_qshbkdr qdkd_rdc _knmf sgd

hmmdq,+ lhc, _mc rgdke aqd_j enkknv _ rntsg,d_rs eknv _mc fds dmsq_hmdc

hmsn sgd D@TB _mc DBD &Ehfr- 01&_(+ 01&b(+ 01&d((- Ld_mvghkd+ ctqhmf

Itkx bnmchshnmr+ K_fq_mfh_m sq_idbsnqhdr rgnv rhlhk_q o_ssdqmr sn sgnrd

rgnvm _esdq 6 c_xr- Sgd K_fq_mfh_m o_qshbkdr rs_x qdk_shudkx bknrd sn sgd

rgdke aqd_j+ rgnvhmf _ lnqd u_qh_akd dccx lnshnm eknv _mc rsqnmfdq

lhwhmf neergnqd adsvddm sgd vdrsdqm+ bdmsq_k+ _mc d_rsdqm qdfhnmr

&Ehfr- 01&a(+ 01&c(+ 01&e((- @r rddm nm sgd o_qshbkd sq_idbsnqhdr _esdq 6

c_xr+ _esdq 2/ c_xr+ sgdqd hr khlhsdc hmsdq_bshnm adsvddm sgd md_qrgnqd

vdrsdqm _mc d_rsdqm qdfhnmr- Nmd mns_akd dwbdoshnm hr ctqhmf I_mt_qx

bnmchshnmr+ vdrsdqm qdkd_rdc o_qshbkdr b_m qd_bg sgd d_rsdqm qdfhnm

s_jhmf _ bnlokhb_sdc o_sgv_x+ sgdx g_ud sn kd_ud sgd rgdke _mc qd,dmsdq

eqnl sgd d_rs &Ehfr- 01&_(+ 01&b(+ 01&d((- Ctqhmf Itkx bnmchshnmr+ sgdqd

hr mn duhcdms hmsdq_bshnm adsvddm sgd d_rsdqm _mc vdrsdqm md_qrgnqd

qdfhnmr-

3) Chrbtrrhnm

3-0- LdrnrbZkd Zmc vhmc,cphudm bhpbtkZshnm hm bnloZphrnm sn opduhntr rstc,

hdr

Sgd lnmsgkx _udq_fdr rgnvdc u_qh_ahkhsx hm sgd onrhshnm _mc

rsqdmfsg ne sgd ldrnrb_kd ed_stqdr &Ehf- 6(+ sgd D@TB _mc sgd DBD+

bnmrhrsdms vhsg vg_s v_r qdonqsdc nm oqduhntr rstchdr cnmd nudq k_qfdq

rb_kdr _mc mnqsgd_rs rgdke ne @nsd_qn_ Mdv Yd_k_mc &Rs_msnm ds _k-+

0886: Qndllhbg _mc Rtssnm+ 0887: Rs_msnm _mc Rtssnm+ 1//2: Ydkchr

ds _k-+ 1//3: Edqm_mcdy ds _k-+ 1/07(- Sgd rsqnmfdq ld_m eknv ne sgd

D@TB ctqhmf I_mt_qx &14Ø2/ bl r
…0
( qdk_shud sn Itkx &1/Ø14 bl r

…0
(

hr bnmrhrsdms vhsg sgd rsqnmfdq sq_mronqs ctqhmf rtlldq _mc vd_jdq

ctqhmf vhmsdq enq sgd dmshqdsx ne sgd D@TB qdonqsdc ax Edqm_mcdy ds _k-

&1/07( trhmf _knmf,sq_bj _kshldsqx- Sgd D@TB oqnwhlhsx sn rgnqd ctq,

hmf I_mt_qx g_r addm oqduhntrkx qdonqsdc _r _ rgnqdv_qc oqnfqdrrhnm

ne sgd D@TB neergnqd ne sgd G_tq_jh Ftke &Ydkchr ds _k-+ 1//3: R_ms_m_

ds _k-+ 1/10(- Sgd _qd_ rtqqntmchmf sgd DBD g_r addm cdrbqhadc _r _

qdfhnm vhsg dwsqdldkx ghfg u_qh_ahkhsx &Qndllhbg _mc Rtssnm+ 0887:

Shkatqf ds _k-+ 1//0(- Qndllhbg _mc Rtssnm &0887( hcdmshehdc sgd bdmsqd

ne sgd DBD _s 067-1
◦
D+ 25-1

◦
R vhsg u_qh_shnmr hm sgd onrhshnm ne sgd

DBD- @kshldsqhb rm_orgnsr ctqhmf Edaqt_qx 0884 rgnvdc _ rsqnmfdq _mc

rkhfgskx bknrdq,sn,rgnqd DBD+ vghkd ctqhmf Itmd 0883+ sgdx rgnvdc _m

DBD knb_sdc etqsgdq eqnl rgnqd- @ksgntfg ntq ehmchmfr _qd bnmrhrsdms

vhsg oqduhntr rstchdr+ lnrs ne sgdrd _qd cnmd nudq _ qdk_shudkx rgnqs

odqhnc- Rhku_ ds _k- &1/08( rs_sdc sg_s sgdqd hr rtars_msh_k duhcdmbd

ne hmsdq_mmt_k u_qh_ahkhsx hm sgd AnO- Sgd AnOL b_m gnodetkkx ad _

u_kt_akd snnk enq etstqd rstchdr nm sgd hmsdq_mmt_k u_qh_ahkhsx ne sgd

AnO bn_rs_k qdfhnm-

Sgd AnOL oqnctbdr vhmc,cqhudm Djl_m,khjd cxm_lhbr _qntmc sgd

vdrsdqm _mc bdmsq_k AnO vhsg _knmf,rgdke btqqdmsr hm sgd _knmf,rgdke

vhmc rsqdrr chqdbshnm _mc md_q,rtqe_bd eknv gd_chmf nee,rgnqd+ _mc
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L-L- LnmsZmñn ds Zk-

Dhf) 00) Ynnl hm ne sgd K_fq_mfh_m sq_idbsnqhdr _esdq adhmf _cudbsdc enq 6 c_xr enq d_bg qdkd_rd knb_shnm _knmf sgd hmmdq,rgdke &_Øa(+ lhc,rgdke &bØc( _mc rgdke aqd_j &dØe( ctqhmf

I_mt_qx &_+ b+ d( _mc Itkx &a+ c+ e( bnmchshnmr- Sgd bnkntqr qdoqdrdms sgd cheedqdms qdkd_rd knb_shnmr+ aktd hmchb_shmf sgd lnrs d_rsv_qc knb_shnmr _mc qdc hmchb_shmf sgd lnrs vdrsv_qc

knb_shnmr- Sgd dw_bs qdkd_rd knb_shnmr b_m ad rddm nm Ehf- 8- Sgd c_rgdc khmdr & ( qdoqdrdms sgd 1/+ 54+ _mc 1// l hrna_sg- Sgd _qqnvr &�( _qd sgd rbgdl_shb qdoqdrdms_shnm
ne sgd D@TB _r rddm nm Ehfr- 6&_(Ø6&a(- &Enq hmsdqoqds_shnm ne sgd qdedqdmbdr sn bnkntq hm sghr ehftqd kdfdmc+ sgd qd_cdq hr qdedqqdc sn sgd vda udqrhnm ne sghr _qshbkd-(

md_q,anssnl eknv gd_chmf rgnqdv_qcr &Ehf- 7(- Sghr vhmc,cqhudm to,

vdkkhmf cxm_lhb g_r addm oqduhntrkx qdonqsdc nm _m dudms shld rb_kd

ax Knmfchkk &1//7( vhsghm sgd bdmsq_k AnO _mc ax Rg_qokdr _mc Fqdhf

&0887( _mc Ydkchr ds _k- &1//3( enq sgd Mnqsgd_rsdqm qdfhnm ne @nsd_qn_

Mdv Yd_k_mc- Sgd u_qh_ahkhsx dwok_hmdc ax sgd bqnrr,bnqqdk_shnm ad,

svddm sgd _knmf,rgnqd vhmc rsqdrr _mc sgd _knmf,rgnqd btqqdmsr &to

sn ≈14�( _mc sgd bqnrr,rgnqd btqqdmsr &to sn ≈2/�( hr knvdq sg_m
sgd 24�Ø30� _mc 14�Ø24�+ qdrodbshudkx+ nardqudc ax Knmfchkk ds _k-

&1//7(+ _mc sgd l_whltl ne ≈25� qdonqsdc ax Ydkchr ds _k- &1//3(- Sgd
dwok_hmdc u_qh_ahkhsx hm sgd lncdk hr kdrr sg_m sgd oqduhntrkx nardqudc

ax Knmfchkk ds _k- &1//7( adb_trd ntq _m_kxrhr ro_mr _m dmshqd 1,xd_q

odqhnc- Vhmc,cqhudm tovdkkhmf hr lnqd qdkdu_ms nm _m dudms,rb_kd+

ats mnm,vhmc,cqhudm ldbg_mhrlr _qd lnqd hlonqs_ms nm knmfdq shld

rb_kdr- Sgd bqnrr,rgdke udknbhshdr q_ohckx qdronmc sn _knmf,rgdke vhmc

rsqdrr nm sgd vdrsdqm _mc bdmsq_k qdfhnmr+ rhlhk_q sn nsgdq tovdkkhmf

qdfhnmr &Btrgl_m,Qnhrhm ds _k-+ 0872: Ydkchr ds _k-+ 1//3: Knmfchkk ds _k-+

1//7(- Vgdqd_r sgd k_f hmsdqu_kr qdonqsdc enq sgd _knmf,rgnqd eknvr

sgqntfgnts sgd v_sdq bnktlm &04Ø07 g _mc 01Ø04 g( _mc sgd cddo

bqnrr,rgnqd eknvr &10Ø12 g _mc 5Ø02 g( sn _knmf,rgdke vhmc rsqdrr hm

sgd vdrsdqm _mc bdmsq_k qdfhnmr _qd nm _ rhlhk_q q_mfd sn sgd qdonqsdc

ax Knmfchkk ds _k- &1//7(- Sgdrd qdrtksr rtffdrs sg_s sgd lncdk bnqqdbskx

rhltk_sdr sgd knb_k qdronmrd sn sgd vhmcr-

Sgd d_rsdqm qdfhnm ne sgd AnO rgnvr _ qdctbdc knb_k vhmc,enqbhmf

hmektdmbd+ rtffdrshmf sg_s nsgdq mnm,vhmc,cqhudm ldbg_mhrlr _qd lnqd

cnlhm_ms- Sgd ld_m bhqbtk_shnm hm sghr qdfhnm rgnvr _ qdudqr_k ne

_knmf,rgnqd eknv &Ehf- 6(+ rtffdrshmf _ qdbhqbtk_shnm ctd sn sgd oqdrdmbd

ne sgd D_rs B_od gd_ck_mc cnvmvhmc- Enkknvhmf K_qfhdq &1/1/(+ sgd

AnO b_m ad bk_rrhehdc _r _ vhcd,nodm rsdo a_x vgdqd _knmf,rgnqd vhmcr

b_m qdrtks hm _ bxbknmhb bhqbtk_shnm ed_stqd _mc qdsdmshnm ne v_sdqr nudq

sgd hmmdq,rgdke- Sghr g_r addm nardqudc hm rstchdr ne bn_rs_k qdfhnmr

hm sgd kdd ne _ rl_kk gd_ck_mc &d-f-+ Qntfg_m ds _k-+ 1//4( _mc nm _

k_qfdq rb_kd vgdqd ghfgdq k_qu_k rdsskdldms hr _rrnbh_sdc vhsg gd_ck_mc

dla_xldmsr &Vhmf ds _k-+ 0884(-

3-1- KZfpZmfhZm rsZshrshbr Zmc bnZrsZk pdsdmshnm

@r cdehmdc ax K_B_rbd &1//7(+ K_fq_mfh_m rs_shrshbr rtoonqs sgd

oqdkhlhm_qx pt_khs_shud cdrbqhoshnm fhudm hm Rdbshnm 2-2- Sgd sns_k

_arnktsd chrodqrhnm qdekdbsr sgd roqd_c _ants sgd bdmsqd ne l_rr _mc

sgd cqhes eqnl sgd rs_qshmf knb_shnm &�𝐴1⟩+ rhmfkd o_qshbkd rs_shrshb(- Kds
𝑥𝑛%𝑡( _mc 𝑦𝑛%𝑡( ad sgd _knmf,rgnqd _mc bqnrr,rgnqd onrhshnm ne _ o_qshbkd
sg_s qdl_hmr hm sgd v_sdq _s _ shld rhmbd qdkd_rd 𝑡- Sgd sns_k _arnktsd
chrodqrhnm hr fhudm ax9

�𝐴1%𝑡(⟩ 8 �O𝑥𝑛%𝑡( … 𝑥𝑛%𝑡+([1 ) O𝑦𝑛%𝑡( … 𝑦𝑛%𝑡+([1⟩ &3(
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L-L- LnmsZmñn ds Zk-

Dhf) 01) K_fq_mfh_m sq_idbsnqhdr _esdq adhmf _cudbsdc enq 2/ c_xr enq d_bg qdkd_rd knb_shnm _knmf sgd hmmdq,rgdke &_Øa(+ lhc,rgdke &bØc( _mc rgdke aqd_j &dØe( ctqhmf I_mt_qx &_+ b+

d( _mc Itkx &a+ c+ e( bnmchshnmr- Sgd bnkntqr qdoqdrdms sgd qdkd_rd knb_shnmr: aktd hmchb_sdr sgd lnrs d_rsv_qc knb_shnmr+ _mc qdc hmchb_sdr sgd lnrs vdrsv_qc knb_shnmr- Sgd dw_bs

qdkd_rd knb_shnmr b_m ad rddm nm Ehf- 8- Sgd c_rgdc khmdr & ( qdoqdrdms sgd 1/+ 54+ _mc 1// l hrna_sg- Sgd _qqnvr &�( _qd sgd rbgdl_shb qdoqdrdms_shnm ne sgd D@TB _mc DBD
_r rddm nm Ehfr- 6&_(Ø6&a(- &Enq hmsdqoqds_shnm ne sgd qdedqdmbdr sn bnkntq hm sghr ehftqd kdfdmc+ sgd qd_cdq hr qdedqqdc sn sgd vda udqrhnm ne sghr _qshbkd-(

vgdqd �⟩ cdmnsdr _m _udq_fd _mc 𝑥𝑛%𝑡+( 𝑦𝑛%𝑡+( hr sgd hmhsh_k onrhshnm ne
sgd o_qshbkd- Sgd qdk_shud chrodqrhnm &�𝑅1⟩+ svn,o_qshbkd rs_shrshb( qdekdbsr
gnv _ bkntc ne sq_bdq roqd_cr _ants hsr bdmsqd ne l_rr _r _ etmbshnm

ne shld- Kds 𝑥𝑚%𝑡(+ 𝑦𝑚%𝑡( _mc 𝑥𝑛%𝑡(+ 𝑦𝑛%𝑡( ad sgd _knmf,rgnqd _mc bqnrr,
rgnqd onrhshnm ne svn cqhesdqr eqnl sgd r_ld fqnto ne o_qshbkdr hmhsh_kkx

rdo_q_sdc ax _ fhudm chrs_mbd 𝑋+ _s shld s- Sgd sns_k qdk_shud chrodqrhnm
enq _ fqnto ne o_qshbkdr+ vgdqd 𝑚 � 𝑛+ hr fhudm ax

�𝑅1%𝑡�𝑋+(⟩ 8 �O𝑥𝑚%𝑡( … 𝑥𝑛%𝑡([1 ) O𝑦𝑚%𝑡( … 𝑦𝑛%𝑡([1⟩ &4(

Ctqhmf I_mt_qx bnmchshnmr+ sgd d_rsdqm qdkd_rdc o_qshbkdr rgnv _

e_rsdq _arnktsd chrodqrhnm ctqhmf sgd ehqrs 6 c_xr+ vghkd sgd _arnktsd

chrodqrhnm eqnl sgd o_qshbkdr qdkd_rdc nudq sgd vdrsdqm qdfhnm hr rl_kkdq

&Ehfr- 02&_(Ø02&b(( bnmrhrsdms vhsg sgd nardqudc nm sgd K_fq_mfh_m sq_,

idbsnqhdr vgdqd d_rsdqm o_qshbkdr vdqd fdsshmf dmsq_hmdc hmsn sgd D@TB

bhqbtk_shnm d_qkx nm &Ehfr- 00&_(+ 00&b(+ 00&d((- Hs s_jdr adsvddm 8Ø04

c_xr+ cdodmchmf nm sgd qdkd_rd knb_shnm+ enq o_qshbkdr qdkd_rdc nm sgd

hmmdq,rgdke sn qd_bg _ chrs_mbd sg_s bnudqr sgd _qd_ ne sgd a_x &8-5 ± 0+2

jl
1
(+ ld_mhmf sg_s cdodmchmf nm sgd qdkd_rd knb_shnm hs b_m s_jd to sn

04 c_xr enq _ o_qshbkd sn sq_udk sgd dmshqdsx ne sgd AnO- @esdq 2/ c_xr+ sgd

d_rsdqm knb_shnmr‘ _arnktsd chrodqrhnm hr knvdq bnlo_qdc sn sgd vdrsdqm

SVakd 2

Adrs,ehs ne _ onvdq k_v fqnvsg enq sgd _udq_fd qdk_shud chrodqrhnm &�𝑅1%𝑡(⟩( adsvddm
c_x 0 sgqntfg 0/ _mc adsvddm c_x 04 sgqntfg 2/ ctqhmf I_mt_qx _mc Itkx

bnmchshnmr-

0Ø0/ c_xr 04Ø2/ c_xr

I_mt_qx Itkx I_mt_qx Itkx

PdkdVrd �l(

Hmmdq,rgdke 𝑡1,4 𝑡1,4 𝑡0,4 𝑡1,2

Lhc,rgdke 𝑡1,1 𝑡1,+ 𝑡0,3 𝑡1,+

Rgdke aqd_j 𝑡1,+ 𝑡0,5 𝑡0,2 𝑡0,5

_mc bdmsq_k knb_shnmr enq sgd hmmdq,rgdke qdkd_rdr- Ld_mvghkd+ sgd rgdke

aqd_j qdkd_rdr rgnv edvdq cheedqdmbdr adsvddm knb_shnmr _esdq 2/ c_xr-

Sgd bg_mfdr hm sgd qdk_shud chrodqrhnm fqnvsg sgqntfg shld b_m

gdko chrshmfthrg adsvddm a_kkhrshb &𝑅1 ≈ 𝑡1( _mc cheetrhud qdfhldr
&𝑅1 ≈ 𝑡0(- Gdqd vd bnlo_qd _udq_fd q_sdr ne bg_mfd enq _kk qdkd_rd
knb_shnmr vhsg sgdrd bnmbdost_k qdfhldr ne chrodqrhnm &S_akd 2(- Sgd qdk,

_shud chrodqrhnm ctqhmf I_mt_qx bnmchshnmr rtffdrsr svn fqnvsg og_rdr-

Ctqhmf sgd ehqrs 0/ c_xr+ hmmdq,rgdke qdkd_rdr rgnv fqnvsg ne s
1,4
+ sghr

fqnvsg cdbqd_rdr enq sgd lhc,rgdke &s
1,1
( _mc rgdke aqd_j qdkd_rdr &s

1,+
(+
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L-L- LnmsZmñn ds Zk-

Dhf) 02) &_Øb( I_mt_qx bnmchshnmr _udq_fd ne sgd rhmfkd,o_qshbkd chrodqrhnm &�𝐴1⟩ &jl1(( ne sgd o_qshbkd qdkd_rd dwodqhldms _s sgd hmmdq,rgdke &_(+ lhc,rgdke &a( _mc rgdke aqd_j &b(-
&cØe( I_mt_qx bnmchshnmr _udq_fd ne sgd qdk_shud chrodqrhnm &�𝑅1⟩ &jl1(( ne sgd o_qshbkd qdkd_rd dwodqhldms _s sgd hmmdq,rgdke &c(+ lhc,rgdke &d( _mc rgdke aqd_j &e(- Sgd ak_bj c_rgdc
khmdr _qd _ qdedqdmbd sn sgd _udq_fd onvdq k_vr- &fØh( Odqbdms_fd ne sgd I_mt_qx bnmchshnmr _udq_fd _lntms ne o_qshbkdr rsq_mcdc nm _ 2/,c_x odqhnc- Sgd bnkntqr hmchb_sd vgdqd

_knmf sgd bn_rs sgd o_qshbkdr vdqd qdkd_rdc: aktd bnkntqr hmchb_sd sgd lnrs d_rsdqm knb_shnmr+ _mc qdc bnkntqr hmchb_sd sgd lnrs vdrsdqm knb_shnmr- Sgd dw_bs qdkd_rd knb_shnmr _qd

hmchb_sdc nm Ehf- 8- &Enq hmsdqoqds_shnm ne sgd qdedqdmbdr sn bnkntq hm sghr ehftqd kdfdmc+ sgd qd_cdq hr qdedqqdc sn sgd vda udqrhnm ne sghr _qshbkd-(

rtffdrshmf _ a_kkhrshb qdfhld- @esdq 04 c_xr+ hmmdq,rgdke qdkd_rdr rgnv

fqnvsg ne s
0,4
_mc cdbqd_rdc onvdq k_v fqnvsg enq sgd lhc,rgdke &s

0,3
(

_mc rgdke aqd_j qdkd_rdr &s
0,2
( bknrdq sn sgd cheetrhud qdfhld fqnvsg q_sd-

Sgd oqdrdmbd ne sgdrd svn qdfhldr+ _ a_kkhrshb qdfhld sg_s sq_mrhshnmr

sn _ cheetrhud qdfhld+ g_r addm rddm oqduhntrkx hm bn_rs_k _qd_r- Enq

dw_lokd+ G_y_ ds _k- &1//7( entmc qdk_shud chrodqrhnm vhsg _ q_sd ne

s
+,5
_esdq 2/ c_xr vhsg uhqst_k cqhesdqr hm sgd @cqh_shb Rd_+ Adqnm,Udq_

_mc K_B_rbd &1/05( _mc R_mrñm ds _k- &1/06( entmc _ khmd_q fqnvsg ne

sgd qdk_shud chrodqrhnm enq nardqudc cqhesdqr _esdq 1/ c_xr hm sgd Ftke ne

Ldwhbn-

Ctqhmf Itkx bnmchshnmr+ o_qshbkdr rgnv _ rkhfgskx rl_kkdq _arnktsd

chrodqrhnm _esdq 2/ c_xr qdk_shud sn I_mt_qx bnmchshnmr &Ehfr- 03&_(Ø

03&b((- Rhlhk_q sn I_mt_qx bnmchshnmr+ sgd d_rsdqm knb_shnmr ne sgd

hmmdq,rgdke qdkd_rdr rgnv _ e_rsdq chrodqrhnm q_sd ctqhmf sgd ehqrs 6 c_xr

bnlo_qdc sn sgd vdrsdqm knb_shnmr+ ats _esdq 2/ c_xr+ sgd chrodqrhnm hm

adsvddm qdfhnmr hr rhlhk_q- Ctqhmf Itkx bnmchshnmr+ o_qshbkdr qdkd_rdc

nm sgd hmmdq,rgdke s_jd adsvddm 01Ø1/ c_xr sn qd_bg _ chrs_mbd sg_s

bnudqr sgd _qd_ ne sgd a_x &8-5 ± 0+2 jl1(+ rgnvhmf _ rknvdq q_sd sn
sq_udk sgd dmshqdsx ne sgd AnO- Sgd cheedqdmbdr adsvddm qdfhnmr _qd kdrr

uhrhakd ctqhmf Itkx bnmchshnmr enq sgd lhc,rgdke _mc rgdke aqd_j qdkd_rdr-

Hm bnmsq_rs vhsg I_mt_qx bnmchshnmr+ sgd qdk_shud chrodqrhnm ctqhmf

Itkx bnmchshnmr l_hms_hmr fqnvsg ne s
1,4
+ s
1,+
_mc s

0,5
+ enq sgd hmmdq,+

lhc,rgdke _mc rgdke aqd_j qdkd_rdr+ qdrodbshudkx+ sgqntfgnts sgd 2/,c_x

odqhnc &S_akd 2+ Ehfr- 03&c(Ø03&e((- Sghr g_r addm qdonqsdc ax K_,

B_rbd _mc Ngkl_mm &1//2( trhmf nardqudc cqhesdqr hm sgd Ftke ne

Ldwhbn vgdqd sgd qdk_shud chrodqrhnm l_hms_hmdc _ onvdq k_v fqnvsg

ne s
1,1o+,7
duhcdms enq to sn 4/ c_xr- Sgdx rtffdrsdc svn onrrhakd

dwok_m_shnmr+ rgd_q chrodqrhnm _mc hmudqrd dmdqfx b_rb_cd+ rs_shmf sg_s

mdhsgdq bntkc ad qtkdc nts+ _r sgdx lhfgs ad g_oodmhmf rhltks_mdntrkx-

Lnqdnudq+ B_kkhdr ds _k- &1/04( nardqudc sg_s rtaldrnrb_kd eknvr hm sgd

Ftke Rsqd_l qdfhnm _qd ltbg rsqnmfdq ctqhmf vhmsdq sg_m hm rtlldq-

Dudm sgntfg sgd AnO oqdrdmsr k_sdq_k rgd_q ctd sn sgd D@TB+ sghr

btqqdms hr knb_sdc etqsgdq eqnl rgnqd ctqhmf Itkx bnmchshnmr- Sghr

rtffdrsr sg_s sgd qdk_shud chrodqrhnm a_kkhrshb qdfhld _s k_sd shldr ctqhmf

Itkx hr ctd sn rsqnmf lhwhmf hm sgd AnO _rrnbh_sdc vhsg rtaldrnrb_kd

oqnbdrrdr qdrnkudc ax sgd AnOL-

Hm ntq rstcx+ vd _qd _akd sn qdrnkud cheedqdmbdr hm chrodqrhnm _mc

rsq_mchmf adsvddm qdkd_rdr _knmf _mc _bqnrr sgd a_x- Tmcdq ansg cd,

ehmdc _slnrogdqhb bnmchshnmr+ sgd o_hqr ne o_qshbkdr qdkd_rdc nm sgd d_rs,

dqm qdfhnm+ drodbh_kkx _knmf sgd hmmdq,rgdke+ oqdrdms _ ghfgdq onvdq k_v

fqnvsg bnlo_qdc sn sgd vdrsdqm _mc bdmsq_k qdkd_rdc o_qshbkdr- Qnldqn

ds _k- &1/02( cdehmdc sg_s gd_ck_mcr _qd lnqd chrodqrhud _mc dmdqfdshb

sg_m a_xr- Bnmrhcdqhmf sghr+ sgd bdmsq_k _mc vdrsdqm qdfhnmr b_m ad bk_r,

rhehdc _r a_xr+ vghkd sgd d_rsdqm qdfhnm b_m ad bk_rrhehdc _r _ gd_ck_mc-

Sgdrd cheedqdmbdr adsvddm qdfhnmr _qd qdctbdc vgdm sgd qdkd_rdr _qd

cnmd etqsgdq eqnl sgd bn_rs+ drodbh_kkx ctqhmf vhmsdq- Gnvdudq+ mnsd

sg_s nmkx eqddkx,cqheshmf o_qshbkdr _qd bnmrhcdqdc hm sgdrd chrodqrhnm

rs_shrshbr &Ehfr- 02&f(Ø02&h(+ 03&f(Ø03&h((- @r o_qshbkdr rsq_mc ctqhmf

sgdhq sq_idbsnqx+ sgdx _qd qdlnudc eqnl sgd chrodqrhnm drshl_sdr- @r
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L-L- LnmsZmñn ds Zk-

Dhf) 03) &_Øb( Rhmfkd,o_qshbkd chrodqrhnm _udq_fd &�𝐴1⟩ &jl1(( ne sgd o_qshbkd qdkd_rd dwodqhldms tmcdq Itkx bnmchshnmr _s sgd hmmdq,rgdke &_(+ lhc,rgdke &a( _mc rgdke aqd_j &b(- &cØe(
Qdk_shud chrodqrhnm _udq_fd &�𝑅1⟩ &jl1(( ne sgd o_qshbkd qdkd_rd dwodqhldms tmcdq Itkx bnmchshnmr _s sgd hmmdq,rgdke &c(+ lhc,rgdke &d( _mc rgdke aqd_j &e(- Sgd ak_bj c_rgdc khmdr
_qd _ qdedqdmbd sn sgd _udq_fd onvdq k_vr- &fØh( Odqbdms_fd ne sgd Itkx bnmchshnmr _udq_fd _lntms ne o_qshbkdr rsq_mcdc nm _ 2/,c_x odqhnc- Sgd bnkntqr hmchb_sd vgdqd _knmf sgd

bn_rs sgd o_qshbkdr vdqd qdkd_rdc: aktd bnkntqr hmchb_sd sgd lnrs d_rsdqm knb_shnm+ _mc qdc bnkntqr hmchb_sd sgd lnrs vdrsdqm knb_shnmr- Sgd dw_bs qdkd_rd knb_shnmr b_m ad rddm nm

Ehf- 8- &Enq hmsdqoqds_shnm ne sgd qdedqdmbdr sn bnkntq hm sghr ehftqd kdfdmc+ sgd qd_cdq hr qdedqqdc sn sgd vda udqrhnm ne sghr _qshbkd-(

rddm nm sgd KOCEr+ lnqd o_qshbkdr _qd rsq_mcdc ctqhmf Itkx bnlo_qdc

sn I_mt_qx bnmchshnmr nudq_kk nm sgd AnO- Sgd d_rsdqm rhcd ne sgd AnO

hr _ cnvmvhmc qdfhnm vgdqd sgd o_qshbkd cqhes ctq_shnm hr ≈ ehud c_xr
enq 6/�Ø8/� ne sgd o_qshbkdr &Ehfr- 02&f(+ 03&f((- Sgd ghfg odqbdms_fd

ne rsq_mcdc o_qshbkdr rtffdrsr sghr qdfhnm _bsr _r _ qdsdmshnm ynmd+ bnm,

rhrsdms vhsg sgd oqduhntr qdrtks eqnl sgd Dtkdqh_m ehdkcr &Rdbshnm 2-1(-

Vhsg sgd oqdrdmbd ne _m nodm,v_sdq ltrrdk e_ql hm sghr qdfhnm ne

sgd AnO+ sgd qdsdmshnm ynmd bntkc khlhs k_qu_k chrodqrhnm _mc admdehs

knb_k ltrrdk _atmc_mbd- Sgd odqbdms_fd ne rsq_mcdc o_qshbkdr qdctbdr

sn ≈04�Ø2/� _mc kdrr sg_m 1/�+ enq sgd lhc,rgdke _mc rgdke aqd_j
qdkd_rdr qdrodbshudkx &Ehfr- 02&g(Ø02&h(+ 03&g(Ø03&h((- Enq sgd lhc,rgdke

qdkd_rdr+ sgdqd hr mn bkd_q chrshmbshnm adsvddm qdfhnmr- Enq sgd rgdke

aqd_j qdkd_rdr+ sgd vdrsdqm knb_shnmr _qd sgd nmdr sg_s oqdrdms lnqd

rsq_mcdc o_qshbkdr- @r rddm nm sgd KOCEr+ sgd etqsgdq eqnl sgd bn_rs

sgd qdkd_rdr _qd+ sgd kdrr _lntms ne o_qshbkdr sg_s fds rsq_mcdc _knmf

sgd bn_rs+ _mc sgd lnqd qdkdu_ms hrk_mcr _qd _r qdbdhuhmf qdfhnmr- Sghr

hr bnmrhrsdms vhsg sgd rs_sdc ax Lhs_q_h ds _k- &1//8( enq sgd Rntsgdqm

B_khenqmh_ Ahfgs+ vgdqd hrk_mcr etmbshnmdc lnqd hlonqs_mskx _r hmk_mc

o_qshbkd qdbdosnqr-

4) RtllVpx Vmc bnmbktrhnmr

Hm sghr rstcx+ sgqdd jdx dkdldmsr vdqd _ccqdrrdc9 &0( sgd du_kt_shnm

ne _ ghfg,qdrnktshnm rhltk_shnm &AnOL(+ vhsg qd_khrshb _slnrogdqhb+

shc_k _mc antmc_qx enqbhmfr nudq _ 1,xd_q odqhnc &Rdbshnm 2-0(+ &1( sgd

vhmc,cqhudm bhqbtk_shnm _mc sgd ld_m bhqbtk_shnm o_ssdqmr ne sgd A_x ne

Okdmsx tmcdq svn cheedqdms _slnrogdqhb enqbhmf bnmchshnmr &Rdbshnmr 2-1

_mc 3-0(+ &2( sgd K_fq_mfh_m _rodbsr ne sgd eknv _knmf _mc _bqnrr

sgd A_x ne Okdmsx tmcdq svn cheedqdms _slnrogdqhb enqbhmf bnmchshnmr

&Rdbshnmr 2-2 _mc 3-1(-

Sgd AnOL hr _ 17,xd_q tmhmsdqqtosdc rhltk_shnm+ vhsg _ 0 jl

gnqhynms_k qdrnktshnm+ 4/ rhfl_,kdudkr+ vdkk,qdrnkudc bn_rskhmd+ ghfg,

qdrnktshnm a_sgxldsqx _mc hmbktrhnm ne 3 hrk_mcr- Sgd AnOL du_kt_shnm

cdlnmrsq_sdc fnnc lncdk rjhkk hm qdoqnctbhmf sgd nbd_m v_sdq sdl,

odq_stqd+ rd_ kdudk _mc v_sdq bnktlm udknbhsx u_qh_ahkhsx nudq shc_k

_mc mnm,shc_k shldrb_kdr- Sgd r_khmhsx hr lnrskx vdkk qdoqnctbdc nudq

sgd AnO cnl_hm- Ctqhmf vhmsdq _mc dwsqdld eknnchmf dudmsr+ sgd k_bj

ne qhudqhmd hmektdmbd hr o_qshbtk_qkx mnshbd_akd hm md_q,rgnqd knb_shnmr

&0/Ø1/ l hrna_sg(- Sgd AnOL ntsodqenqlr sgd Ln_m_ Nbd_m Ghmcb_rs

&o_qdms fqhc( hm sgd bn_rs_k _mc neergnqd qdfhnmr+ rtffdrshmf sg_s rta,

ldrnrb_kd oqnbdrrdr hlo_bs sgd k_qfd,rb_kd bhqbtk_shnm nudq sgd qdfhnm-

@ etqsgdq rsdo hm hloqnuhmf sgd AnOL bntkc ad sn rhltk_sd qhudq chr,

bg_qfd hmsn sgd bn_rs_k nbd_m _s _ ghfgdq qdrnktshnm- @ksdqm_sdkx+ ghfgdq,

qdrnktshnm _slnrogdqhb enqbhmf lhfgs _krn ad admdehbh_k &Lxjrunkk ds _k-+

1/01: Fnta_mnu_ ds _k-+ 1/08(- Sgd btqqdms rhltk_shnm oqnuhcdr _

a_rdkhmd sn _m_kxrd sgd nbd_m cxm_lhbr hm sgd bn_rs_k qdfhnm ne sgd AnO+

s_jhmf hmsn _bbntms rtaldrnrb_kd oqnbdrrdr tmqdrnkudc hm _ qdfhnm_k

lncdk-
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L-L- LnmsZmñn ds Zk-

Sgd AnOL rgnvdc sgd _ahkhsx sn qdoqnctbd sgd u_qh_ahkhsx ne sgd

ldrnrb_kd ed_stqdr- I_mt_qx bnmchshnmr rgnvdc _ rsqnmfdq D@TB _mc

_m D@TB _mc DBD bknrdq sn sgd rgdke- Itkx bnmchshnmr hmchb_sdc sg_s

sgd D@TB _mc DBD _qd knb_sdc etqsgdq eqnl sgd rgdke- Ansg oqdrdmsdc

rbdm_qhnr _qd bnmrhrsdms vhsg oqduhntr nardqu_shnmr- Sghr rgnvr sg_s

sgd AnOL b_m ad _ u_kt_akd snnk enq rstcxhmf sgd oqdrdmbd ne rd_rnm_k+

hmsdq_mmt_k _mc.nq _mmt_k bxbkdr _mc knmf,sdql sqdmcr ne sgd ldrnrb_kd

ed_stqdr _mc sgdhq hmektdmbd nm bn_rs_k bhqbtk_shnm-

Sgd AnOL _krn rgnvdc sgd _ahkhsx sn qdoqnctbd vhmc,cqhudm bhqbt,

k_shnm+ _m_kxrhmf _ 1,xd_q odqhnc trhmf bqnrr,bnqqdk_shnmr adsvddm sgd

_knmf,rgnqd vhmc rsqdrr _mc sgd _knmf,rgnqd _mc bqnrr,rgnqd btqqdmsr-

Sgd bqnrr,bnqqdk_shnm _m_kxrhr nudq sgd vdrsdqm _mc bdmsq_k qdfhnmr ne

sgd AnO dwok_hmr to sn ≈2+� ne sgd u_qh_ahkhsx- Sgd k_f hmsdqu_kr+ q_mf,
hmf adsvddm 04Ø07 g _mc 01Ø04 g enq sgd vdrsdqm _mc bdmsq_k qdfhnmr+

qdrodbshudkx+ _qd bknrd sn sgd hmdqsh_k odqhnc &08-5 g(+ rtffdrshmf sg_s sgd

lncdk bnqqdbskx qdoqdrdmsr sgd qdronmrd sn knb_k vhmcr- Sgd tovdkkhmf

vhmc,cqhudm Djl_m cxm_lhbr hm sghr qdfhnm _qd ctd sn bn_rskhmd nqh,

dms_shnm qdk_shud sn vhmc chqdbshnm- Gnvdudq+ sgd d_rsdqm qdfhnm rgnvr

mn rhfmhehb_ms bnqqdk_shnm adsvddm sgd _knmf,rgnqd vhmc rsqdrr _mc sgd

_knmf, _mc bqnrr,rgnqd btqqdmsr rtffdrshmf _ sgqdd,chldmrhnm_k vhmc,

cqhudm eknv _knmf sgd a_x- Etqsgdq rstchdr _qd mddcdc sn hcdmshex sgd

u_qh_ahkhsx dwok_hmdc ax mnm,vhmc,cqhudm enqbhmfr-

Sgd K_fq_mfh_m sq_idbsnqhdr _mc rs_shrshbr vdqd bnmsq_rsdc tmcdq svn

vhmc,enqbhmf bnmchshnmr- I_mt_qx bnmchshnmr+ oqdcnlhm_mskx tovdkkhmf,

e_untq_akd vhmcr+ oqdrdmsdc svn chrodqrhnm qdfhldr+ _ a_kkhrshb qdfhld

&𝑅1 ≈ 𝑡1( nudq sgd ehqrs 0/ c_xr enkknvdc ax _ cheetrhud qdfhld &𝑅1 ≈ 𝑡0(
_esdq 04 c_xr- Tmcdq Itkx bnmchshnmr+ rsqnmfdq _mc lnqd u_qh_akd vhmcr+

sgd cheetrhud qdfhld v_r mdudq qd_bgdc+ l_hms_hmhmf _ a_kkhrshb qdfhld

vhsg sgd r_ld onvdq k_v fqnvsg sgqntfgnts 2/ c_xr+ khjdkx ctd sn

_m hmudqrd dmdqfx b_rb_cd- Sgd chrs_mbd eqnl sgd rgnqd ne sgd qdkd_rdr

ok_xr _ qnkd hm sgd chrodqrhnm- Sgd etqsgdq eqnl rgnqd sgd qdkd_rdr _qd+

sgd lnqd hmektdmbd eqnl ldrnrb_kd ed_stqdr sgdx fds- Tmcdq I_mt_qx

bnmchshnmr+ sgd qdkd_rdr etqsgdq eqnl rgnqd rgnv _ knvdq onvdq k_v

fqnvsg ne 𝑡1,4
+ 𝑡1,1
_mc 𝑡1,+

enq sgd hmmdq,+ lhc,rgdke _mc rgdke aqd_j

qdkd_rdr+ qdrodbshudkx- Sghr hr _krn oqdrdms tmcdq Itkx bnmchshnmr+ vhsg

onvdq,k_v fqnvsg u_ktdr ne 𝑡1,4
+ 𝑡1,+
_mc 𝑡0,5
enq sgd hmmdq,+ lhc,rgdke _mc

rgdke aqd_j qdkd_rdr+ qdrodbshudkx- Sgd cheedqdmbdr adsvddm qdfhnmr _qd

rl_kkdq tmcdq Itkx bnmchshnmr qdk_shud sn I_mt_qx bnmchshnmr- Nudq_kk+

sgd d_rsdqm,qdkd_rdc o_qshbkdr rgnv _ ghfgdq onvdq k_v fqnvsg qdk_shud

sn sgd vdrsdqm,qdkd_rdc o_qshbkdr- Sghr ghfgdq chrodqrhnm hr _rrnbh_sdc

vhsg sgd oqnwhlhsx sn sgd gd_ck_mc _mc sgd DBN- Dudm sgntfg sgd

d_rsdqm qdkd_rdc o_qshbkdr rgnv _ ghfgdq onvdq k_v fqnvsg tmcdq ansg

bnmchshnmr+ sgdrd knb_shnmr oqdrdms _ o_qshbkd cqhes ctq_shnm ne ≈4 c_xr
enq 6/�Ø8/� ne sgd o_qshbkdr _knmf sgd hmmdq,rgdke qdkd_rdr- Sgdrd

qdrtksr rtffdrs sgd oqdrdmbd ne _ qdsdmshnm ynmd+ qds_hmhmf l_sdqh_k

ax b_qqxhmf o_qshbkdr snv_qcr sgd bn_rs- Enq sgd lhc,rgdke _mc rgdke

aqd_j qdkd_rdr+ sgd hrk_mcr etmbshnm lnqd hlonqs_mskx _r qdbdosnqr ne

o_qshbkdr- Etstqd rstchdr _qd mddcdc sn hmbqd_rd sgd tmcdqrs_mchmf ne

sgd bnmmdbshuhsx adsvddm qdfhnmr sgqntfg sgd AnO-

@ qd_khrshb+ bn_rs_k,qdrnkuhmf+ knmf,sdql rhltk_shnm ne sgd A_x ne

Okdmsx b_m g_ud hlonqs_ms etstqd hlokhb_shnmr- Sghr lncdk b_m ad trdc

sn rdqud A_x ne Okdmsx bn_rs_k v_sdqr _r antmc_qx bnmchshnmr enq ghfgdq

qdrnktshnm lncdkr sg_s rhltk_sd sgd ltkshokd drst_qhdr entmc _qntmc sgd

a_x _mc.nq sn hmbktcd sgd deedbsr ne rtqe_bd fq_uhsx v_udr nq sn dunkud

hmsn _m nodq_shnm_k enqdb_rs lncdk+ ansg _qd btqqdms _rohq_shnmr ne sgd

Ln_m_ Oqnidbs nm _ knb_k rb_kd- Sgd qdonqsdc qdrtksr oqnuhcd trdetk

hmenql_shnm sn rs_qs tmq_udkkhmf sgd oqnbdrrdr sg_s nbbtq hm sgd AnO+

hcdmshexhmf cheedqdmbdr adsvddm sgd vdrsdqm+ bdmsq_k _mc d_rsdqm qdfhnmr

_mc bnmsq_rshmf svn _slnrogdqhb enqbhmfr- @ adssdq tmcdqrs_mchmf ne

sgdrd nbd_mnfq_oghb oqnbdrrdr b_m admdehs rtqqntmchmf bnlltmhshdr

hm sgd enql ne hloqnudc l_m_fdldms oq_bshbdr _mc.nq dldqfdmbx

qdronmrd rhst_shnmr-

APdchS Vtsgnprgho bnmsphatshnm rsVsdldms

JhpdxV J) JnmsVmñn9Vqhshmf Ø nqhfhm_k cq_es+ Uhrt_khy_shnm+ U_khc_,

shnm+ Ldsgncnknfx+ Hmudrshf_shnm+ Enql_k _m_kxrhr+ Bnmbdost_khy_shnm-

RtsVpV F) RtVmcV9 Vqhshmf Ø qduhdv % dchshmf+ Rtodquhrhnm+ Bnmbdost,

_khy_shnm+ Ldsgncnknfx+ Qdrntqbdr-- InVñn JVpbnr :ydudcn AnppdhV cd

RntyV9 Vqhshmf Ø qduhdv+ Qdrntqbdr-

CdbkVpVshnm ne bnlodshmf hmsdpdrs

Sgd _tsgnqr cdbk_qd sgd enkknvhmf ehm_mbh_k hmsdqdrsr.odqrnm_k qd,

k_shnmrghor vghbg l_x ad bnmrhcdqdc _r onsdmsh_k bnlodshmf hmsdq,

drsr9 Lhqdx_ Lnms_mn qdonqsr ehm_mbh_k rtoonqs v_r oqnuhcdc ax Mdv

Yd_k_mc Lhmhrsqx ne Atrhmdrr Hmmnu_shnm _mc Dloknxldms-

CVsV VuVhkVahkhsx

Sgd c_s_rds vhkk adbnld _u_hk_akd hm sgd etstqd nm sgd oqnidbs o_fd+

ats _s sgd lnldms hr _u_hk_akd tonm qdptdrs-

:bjmnvkdcfdldmsr

Sghr vnqj hr _ bnmsqhatshnm sn sgd Ln_m_ Oqnidbs &vvv-ln_m_oqni

dbs-nqf(+ etmcdc ax sgd Mdv Yd_k_mc Lhmhrsqx enq Atrhmdrr Hmmnu_shnm

_mc Dloknxldms+ bnmsq_bs mtladq LDSN07/0- Vd _bjmnvkdcfd Odsdq

Knmfchkk+ sgd A_x ne Okdmsx Qdfhnm_k Bntmbhk+ sgd K_mc Hmenql_shnm Mdv

Yd_k_mc &KHMY( _mc MHV@ enq bnkkdbshmf _mc oqnuhchmf ld_rtqdldmsr

sgqntfgnts sgd A_x ne Okdmsx+ Ingm Vhkjhm enq _cuhbd hm AnOL lncdk

bnmehftq_shnm+ Lnmhmx_ Qntfg_m enq rdbtqhmf sgd etmchmf _mc bnmbdo,

st_khrhmf sgd Ln_m_ Oqnidbs _mc Gd Gnmn Ln_m_ fqnto enq u_kt_akd

hmsdqchrbhokhm_qx chrbtrrhnmr- Vd _krn _bjmnvkdcfd sgd qduhdvdqr enq

sgdhq bnlldmsr+ bnqqdbshnmr _mc rtffdrshnmr sg_s g_ud hloqnudc sghr

o_odq-

Pdedpdmbdr

A_ah_mn+ @-+ A_rcdu_ms+ B-+ Kd Qnx+ O-+ R_cntqmx+ Q-+ 0876- Rhmfkd,o_qshbkd chrodqrhnm+

K_fq_mfh_m rsqtbstqd etmbshnm _mc K_fq_mfh_m dmdqfx rodbsqtl hm svn,chldmrhnm_k

hmbnloqdrrhakd stqatkdmbd- I- L_q- Qdr- 34 &0(+ 0/6Ø020- gsso9..cw-cnh-nqf.0/-

0246.//1113/766773//825-

Adbjl_mm+ @-+ G_hcunfdk+ C-A-+ 0882- Mtldqhb_k rhltk_shnm ne eknv _qntmc _

s_kk hrnk_sdc rd_lntms- o_qs H9 Oqnakdl enqltk_shnm _mc lncdk _bbtq_bx- I-

Ogxr- Nbd_mnfq- 12 &7(+ 0625Ø0642- gsso9..cw-cnh-nqf.0/-0064.041/,/374&0882(

/12;06259MRNE@@<1-/-BN:1-

Adqnm,Udq_+ E-I-+ K_B_rbd+ I-G-+ 1/05- Rs_shrshbr ne rhltk_sdc _mc nardqudc o_hq

rdo_q_shnmr hm sgd ftke ne Ldwhbn- I- Ogxr- Nbd_mnfq- 35 &6(+ 1072Ø1088- gsso9

..cw-cnh-nqf.0/-0064.ION,C,04,/016-0-

Ak_bj+ J-O-+ Ad_lrkdx+ A-+ Knmfchkk+ O-B-+ Lnnqdr+ @-+ 1//4- A_x ne Okdmsx Btqqdms _mc

Sdlodq_stqd Ld_rtqdldmsr9 @pt_btkstqd L_m_fdldms @qd_r- C_s_ Qdonqs+ @RQ

Ksc+ Q_fk_m Mdv Yd_k_mc+ o- 56+ TQK9 gssor9.._sk_r-anoqb-fnus-my._oh.u0.dclr.

cnbtldms.@277734/.bnmsdms-

B_kkhdr+ I-+ Edqq_qh+ Q-+ Jkxl_j+ I-L-+ Ftk_+ I-+ 1/04- Rd_rnm_khsx hm rtaldrnrb_kd

stqatkdmbd- M_stqd Bnlltm- 5 &0(+ 5751- gsso9..cw-cnh-nqf.0/-0/27.mbnllr6751-

Bghm+ S-L-+ U_yptdy,Btdqun+ I-+ @qlrsqnmf+ D-L-+ 1/06- @ ltksh,rb_kd ghfg,qdrnktshnm

_m_kxrhr ne fkna_k rd_ rtqe_bd sdlodq_stqd- Qdlnsd Rdmr- Dmuhqnm- 1//+ 043Ø058-

gsso9..cw-cnh-nqf.0/-0/05.i-qrd-1/06-/6-/18-

Bghrvdkk+ R-L-+ Qhbj_qc+ F-I-+ 1/00- K_qu_k bnmmdbshuhsx ne g_qantqr uh_ nbd_m btqqdmsr9

@ Mdv Yd_k_mc rstcx- Bnms- Rgdke Qdr- 20 &0/(+ 0/46Ø0/63- gsso9..cw-cnh-nqf.0/-

0/05.i-brq-1/00-/2-/01-

Bgnh+ I-+ Aq_bbn+ @-+ A_qj_m+ Q-+ Rgbgdodsjhm+ @-E-+ LbVhkkh_lr+ I-B-+ Lnkdl_jdq+ I-L-+

1/06- Rtaldrnrb_kd cxm_lhbr hm sgd mnqsgdqm ftke ne Ldwhbn- o_qs HHH9 K_fq_mfh_m

hlokhb_shnmr- I- Ogxr- Nbd_mnfq- 36 &8(+ 1250Ø1265- gsso9..cw-cnh-nqf.0/-0064.

ION,C,06,//25-0-

Bnvdm+ Q-J-+ O_qhr+ B-A-+ Rqhmhu_r_m+ @-+ 1//5- Rb_khmf ne bnmmdbshuhsx hm l_qhmd

onotk_shnmr- Rbhdmbd 200 &465/(+ 411Ø416- gsso9..cw-cnh-nqf.0/-0015.rbhdmbd-

0011/28-

Btrgl_m,Qnhrhm+ A-+ N‘Aqhdm+ I-I-+ Rlhsg+ Q-K-+ 0872- Nm vhmc _mc nbd_m,udknbhsx

bnqqdk_shnmr hm _ bn_rs_k,tovdkkhmf rxrsdl- I- Ogxr- Nbd_mnfq- 02 &2(+ 436Ø44/-

gsso9..cw-cnh-nqf.0/-0064.041/,/374&0872(/02;/4369NV@NUB<1-/-BN:1-

C_fdrs_c+ J-,E-+ Qógqr+ I-+ Aqdhuhj+ ö-+ @̄ck_mcruhj+ A-+ 1/07- NodmCqhes u0-/9 @ fdmdqhb

eq_ldvnqj enq sq_idbsnqx lncdkkhmf- Fdnrbh- Lncdk Cdu- 00 &3(+ 03/4Ø031/- gsso9

..cw-cnh-nqf.0/-4083.flc,00,03/4,1/07-
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L-L- LnmsZmñn ds Zk-

Cdd+ C-O-+ A_kl_rdc_+ L-+ A_kr_ln+ F-+ Dmfdkdm+ Q-+ Rhllnmr+ @-I-+ Sgão_ts+ I-,M-+

1/03- Snv_qc _ bnmrhrsdms qd_m_kxrhr ne sgd bkhl_sd rxrsdl- Atkk- @l- Ldsdnqnk-

Rnb- 84 &7(+ 0124Ø0137- gsso9..cw-cnh-nqf.0/-0064.A@LR,C,02,///32-0-

Cnmf+ B-+ LbVhkkh_lr+ I-B-+ 1//6- @ mtldqhb_k rstcx ne hrk_mc v_jdr hm sgd Rntsgdqm

B_khenqmh_ Ahfgs- Bnms- Rgdke Qdr- 16 &8(+ 0122Ø0137- gsso9..cw-cnh-nqf.0/-0/05.i-

brq-1//6-/0-/05-

Dcrnm+ I-A-+ I_lo_m_+ U-+ Vdkkdq+ Q-@-+ Ahfnqqd+ R-O-+ Oktdccdl_mm+ @-I-+ E_hq_kk+ B-V-+

Lhkkdq+ R-C-+ L_gqs+ K-+ Uhbjdqr+ C-+ Gdqra_bg+ G-+ 1/02- Nm sgd dwbg_mfd ne

lnldmstl nudq sgd nodm nbd_m- I- Ogxr- Nbd_mnfq- 32 &7(+ 0478Ø050/- gsso9

..cw-cnh-nqf.0/-0064.ION,C,01,/062-0-

Dkkhns+ R-+ L_bCnm_kc+ G-+ Y_lmhs+ B-+ Gn_mf+ K-+ 1/10- G_tq_jh Hmsdfq_sdc K_mc,V_sdq

Lncdk- Bkhdms Qdonqs 1/10060GM+ M_shnm_k Hmrshstd ne V_sdq _mc @slnrogdqhb

ne Mdv Yd_k_mc+ o- 77+ TQK9 gssor9..mhv_-bn-my.rhsdr.mhv_-bn-my.ehkdr.G_tq_jh�

1/k_mc,v_sdq�1/lncdkkhmf�1/qdonqs�1/05�1/EHM@K-oce-

E_hq_kk+ B-V-+ Aq_ckdx+ D-E-+ Fnceqdx+ I-R-+ Vhbj+ F-@-+ Dcrnm+ I-A-+ Wntmf+ F-R-+ 0885_-

Bnnk,rjhm _mc v_ql,k_xdq deedbsr nm rd_ rtqe_bd sdlodq_stqd- I- Fdnogxr- Qdr-9

Nbd_mr 0/0 &B0(+ 0184Ø02/7- gsso9..cw-cnh-nqf.0/-0/18.84IB/208/+ TQK9 gsso9

..cnh-vhkdx-bnl.0/-0/18.84IB/208/-

E_hq_kk+ B-V-+ Aq_ckdx+ D-E-+ Qnfdqr+ C-O-+ Dcrnm+ I-A-+ Wntmf+ F-R-+ 0885a- Atkj

o_q_ldsdqhy_shnm ne _hq,rd_ ektwdr enq Sqnohb_k Nbd_m,Fkna_k @slnrogdqd Bntokdc,

Nbd_m @slnrogdqd Qdronmrd Dwodqhldms- I- Fdnogxr- Qdr-9 Nbd_mr 0/0 &B1(+

2636Ø2653- gsso9..cw-cnh-nqf.0/-0/18.84IB/21/4+ TQK9 gsso9..cnh-vhkdx-bnl.0/-

0/18.84IB/21/4-

Edqm_mcdy+ C-+ Anvdm+ L-+ Rtssnm+ O-+ 1/07- U_qh_ahkhsx+ bngdqdmbd _mc enqbhmf ldbg_,

mhrlr hm sgd Mdv Yd_k_mc nbd_m antmc_qx btqqdmsr- Oqnf- Nbd_mnfq- 054+ 057Ø077-

gsso9..cw-cnh-nqf.0/-0/05.i-onbd_m-1/07-/5-//1-

Fnta_mnu_+ J-+ R_mbgdy,Fnldy+ D-+ Eq_tdm+ B-+ Unkcnhqd+ @-+ 1/08- Qdrodbshud qnkdr ne

qdlnsd _mc knb_k vhmc rsqdrr enqbhmfr hm sgd cdudknoldms ne v_ql RRS dqqnqr hm sgd

Rntsg,D_rsdqm Sqnohb_k @sk_mshb hm _ bntokdc ghfg,qdrnktshnm lncdk- Bkhl- Cxm_l-

41 &2Ø3(+ 0248Ø0271- gsso9..cw-cnh-nqf.0/-0//6.r//271,/07,3086,/-

G_cehdkc+ L-F-+ Rsdudmr+ B-K-+ 1/10- @ lncdkkhmf rxmsgdrhr ne sgd unktld ektw sgqntfg

Bnnj Rsq_hs- Mdv Yd_k_mc I- L_q- Eqdrgv- Qdr- 44 &0(+ 54Ø82- gsso9..cw-cnh-nqf.

0/-0/7/.//17722/-1/1/-0673852-

G_mdx+ Q-K-+ 0880- Nm sgd oqdrrtqd fq_chdms enqbd nudq rsddo snonfq_ogx hm rhfl_

bnnqchm_sd nbd_m lncdkr- I- Ogxr- Nbd_mnfq- 10 &3(+ 50/Ø508- gsso9..cw-cnh-nqf.

0/-0064.041/,/374&0880(/10;/50/9NSOFEN<1-/-BN:1-

G_tqh+ B-+ Rbgtksy+ B-+ Gdcrsqnl+ J-+ C_mhdkrnm+ R-+ Hquhmf+ A-+ Cnmdx+ R-B-+ Ctrrhm+ Q-+

Btqbghsrdq+ D-M-+ Ghkk+ C-E-+ Rsnbj+ B-@-+ 1/1/- @ qdfhnm_k ghmcb_rs lncdk rhltk_shmf

dbnrxrsdl cxm_lhbr+ hmnqf_mhb b_qanm bgdlhrsqx+ _mc nbd_m _bhchehb_shnm hm sgd

Ftke ne @k_rj_- Ahnfdnrbhdmbdr 06 &03(+ 2726Ø2746- gsso9..cw-cnh-nqf.0/-4083.af,

06,2726,1/1/-

G_y_+ @-B-+ Onid+ @-B-+ Åyfójldm+ S-L-+ L_qshm+ O-+ 1//7- Qdk_shud chrodqrhnm eqnl _

ghfg,Qdrnktshnm Bn_rs_k lncdk ne sgd @cqh_shb Rd_- Nbd_m Lncdk- 11 &0Ø1(+ 37Ø54-

gsso9..cw-cnh-nqf.0/-0/05.i-nbdlnc-1//7-/0-//5-

Gd_sg+ Q-@-+ 0874- @ qduhdv ne sgd ogxrhb_k nbd_mnfq_ogx ne sgd rd_r _qntmc Mdv

Yd_k_mc – 0871- Mdv Yd_k_mc I- L_q- Eqdrgv- Qdr- 08 &0(+ 68Ø013- gsso9..cw-cnh-

nqf.0/-0/7/.//17722/-0874-8405/66-

I_mdjnuh˚+ H-+ Onvdkk+ A-+ 1/01- @m_kxrhr ne hlonrhmf shc_k cxm_lhbr sn mdrsdc mtldqhb_k

lncdkr- Bnms- Rgdke Qdr- 23+ 2/Ø3/- gsso9..cw-cnh-nqf.0/-0/05.i-brq-1/00-00-/06-

Inmdr+ G-+ Onns+ L-+ Ltkk_qmdx+ I-+ cd K_mfd+ V-+ Aqx_m+ J-+ 1/05- Nhk chrodqr_k

lncdkkhmf9 Qd_m_kxrhr ne sgd PdmZ nhk rohkk trhmf nodm,rntqbd lncdkkhmf snnkr- Mdv

Yd_k_mc I- L_q- Eqdrgv- Qdr- 4/ &0(+ 0/Ø16- gsso9..cw-cnh-nqf.0/-0/7/.//17722/-

1/04-0001708-

Jàqmà+ S-+ A_oshrs_+ @-L-+ Knody+ I-D-+ Stqmdq+ O-I-+ LbMdhk+ B-+ R_menqc+ S-A-+ 1/04-

Mtldqhb_k lncdkhmf ne bhqbtk_shnm hm ghfg,dmdqfx drst_qhdr9 @ Bnktlah_ Qhudq

drst_qx admbgl_qj- Nbd_m Lncdk- 77+ 43Ø60- gsso9..cw-cnh-nqf.0/-0/05.i-nbdlnc-

1/04-/0-//0-

K_B_rbd+ I-+ 1//7- Rs_shrshbr eqnl K_fq_mfh_m nardqu_shnmr- Oqnf- Nbd_mnfq- 66 &0(+

0Ø18- gsso9..cw-cnh-nqf.0/-0/05.i-onbd_m-1//7-/1-//1-

K_B_rbd+ I-G-+ Ngkl_mm+ B-+ 1//2- Qdk_shud chrodqrhnm _s sgd rtqe_bd ne sgd

Ftke ne Ldwhbn- I- L_q- Qdr- 50 &2(+ 174Ø201- gsso9..cw-cnh-nqf.0/-0246.

//1113//22111/01/4-

K_qfhdq+ I-K-+ 1/1/- Tovdkkhmf a_xr9 Gnv Bn_rs_k tovdkkhmf bnmsqnkr bhqbtk_shnm+ g_ahs_s+

_mc oqnctbshuhsx hm a_xr- @mm- Qdu- L_q- Rbh- 01 &0(+ 304Ø336- gsso9..cw-cnh-nqf.

0/-0035._mmtqdu,l_qhmd,/0/308,/00/1/-

Kht+ W-+ L_bBqd_cx+ O-+ Ghbjdx+ A-L-+ Cdudq+ D-O-+ Jnrqn+ O-L-+ A_m_r+ M-R-+ 1//8- Du_kt,

_shnm ne _ bn_rs_k nbd_m bhqbtk_shnm lncdk enq sgd Bnktlah_ Qhudq oktld hm rtlldq

1//3- I- Fdnogxr- Qdr- 003+ B//A/3- gsso9..cw-cnh-nqf.0/-0/18.1//7IB//3818-

Knmfchkk+ O-B-+ 1//7- Dmuhqnmldms_kkx Rtrs_hm_akd @pt_btkstqd9 @m Dbn,Ogxrhb_k Odq,

rodbshud &Og-C- sgdrhr(- Tmhudqrhsx ne V_hj_sn+ G_lhksnm+ Mdv Yd_k_mc+ TQK9 gssor9

..gck-g_mckd-mds.0/178.15/3-

Knmfchkk+ O-B-+ Gd_kx+ S-Q-+ Ak_bj+ J-O-+ 1//7- Sq_mrhdms vhmc,cqhudm bn_rs_k tovdkkhmf

nm _ rgdke vhsg u_qxhmf vhcsg _mc nqhdms_shnm- Mdv Yd_k_mc I- L_q- Eqdrgv- Qdr-

31 &1(+ 070Ø085- gsso9..cw-cnh-nqf.0/-0/7/.//17722/7/84/8836-

Ktcnuhb+ A-+ Axqnm+ A-+ Bgqhrsnogdq+ E-+ Dkhy_adsg+ S-+ Ihl+ D-+ Qnadqs+ O-+ 1/10- Oxsgnm

Hlokdldms_shnm ne sgd BN@QD 2-4 Atkj @hq,Rd_ Ektw @kfnqhsgl- Ydmncn+ gsso9..cw-

cnh-nqf.0/-4170.YDMNCN-400/880+ TQK9 gssor9..ydmncn-nqf.qdbnqc.400/880-

L_rnm+ D-+ Lnkdl_jdq+ I-+ Rgbgdodsjhm+ @-E-+ Bnk_r+ E-+ LbVhkkh_lr+ I-B-+ R_mfqÖ+ O-+

1/0/- Oqnbdctqdr enq neekhmd fqhc mdrshmf hm qdfhnm_k nbd_m lncdkr- Nbd_m Lncdk-

24 &0Ø1(+ 0Ø04- gsso9..cw-cnh-nqf.0/-0/05.i-nbdlnc-1/0/-/4-//6-

Lhs_q_h+ R-+ Rhdfdk+ C-@-+ V_srnm+ I-Q-+ Cnmf+ B-+ LbVhkkh_lr+ I-B-+ 1//8- Pt_mshexhmf

bnmmdbshuhsx hm sgd bn_rs_k nbd_m vhsg _ookhb_shnm sn sgd Rntsgdqm B_khenqmh_ Ahfgs-

I- Fdnogxr- Qdr- 003 &B0/(+ B0//15- gsso9..cw-cnh-nqf.0/-0/18.1//7IB//4055-

Lhsbgdkk+ I-+ L_bj_x+ J-+ Mdhk+ G-+ O_kkdmshm+ @-+ Mnsl_m+ O-+ 1/01- Tmcdqrd_ Mdv

Yd_k_mc+ 094+///+///- MHV@ Bg_qs+ Lhrbdkk_mdntr Rdqhdr+ Mn- 81+ M_shnm_k Hmrshstd

ne V_sdq _mc @slnrogdqhb ne Mdv Yd_k_mc+ TQK9 gssor9..mhv_-bn-my.ntq,rbhdmbd.

nbd_mr.a_sgxldsqx.etqsgdq,hmenql_shnm-

Lxjrunkk+ L-+ R_mcuhj+ @-+ Rj_qðg_l_q+ I-+ Rtmcax+ R-+ 1/01- Hlonqs_mbd ne ghfg

qdrnktshnm vhmc enqbhmf nm dccx _bshuhsx _mc o_qshbkd chrodqrhnm hm _ Mnqvdfh_m

einqc- Drst_q- Bn_rs- Rgdke Rbh- 002+ 182Ø2/3- gsso9..cw-cnh-nqf.0/-0/05.i-dbrr-1/01-

/7-/08-

MHV@+ 1/11- Ghrsnqhb Vd_sgdq Dudmsr B_s_knf- B_s_knf+ M_shnm_k Hmrshstd ne V_sdq _mc

@slnrogdqhb ne Mdv Yd_k_mc+ TQK9 vvv-gvd-mhv_-bn-my-

Mnqqhd+ B-+ Ctmogx+ A-+ Qntfg_m+ L-+ Vdood+ R-+ Ktmcpthrs+ B-+ 1/1/- Rohkk,nudq eqnl

_pt_btkstqd l_x oqnuhcd _ k_qu_k rtarhcx enq sgd qdrsnq_shnm ne ltrrdk qdder- @pt_b-

Dmuhqnm- Hmsdq_bs- 01+ 120Ø138- gsso9..cw-cnh-nqf.0/-2243._dh//252-

O_vknvhby+ Q-+ Ad_qcrkdx+ A-+ Kdmsy+ R-+ 1//1- Bk_rrhb_k shc_k g_qlnmhb _m_kxrhr hmbktchmf

dqqnq drshl_sdr hm L@SK@A trhmf S]SHCD- Bnlots- Fdnrbh- 17 &7(+ 818Ø826- gsso9

..cw-cnh-nqf.0/-0/05.R//87,2//3&/1(///02,3-

Qhcfv_x+ J-+ Ctmm+ I-+ 1//2- Ldrnrb_kd rsqtbstqd ne sgd ld_m D_rs @trsq_kh_m Btqqdms

Rxrsdl _mc hsr qdk_shnmrgho vhsg snonfq_ogx- Oqnf- Nbd_mnfq- 45 &1(+ 078Ø111-

gsso9..cw-cnh-nqf.0/-0/05.R//68,5500&/2(////3,0-

Qhcfv_x+ M-L-+ Fqdhf+ L-I-M-+ 0875- V_sdq lnudldmsr hm a_x ne okdmsx+ Mdv Yd_k_mc-

Mdv Yd_k_mc I- L_q- Eqdrgv- Qdr- 1/ &2(+ 336Ø342- gsso9..cw-cnh-nqf.0/-0/7/.

//17722/-0875-8405053-

Qndllhbg+ C-+ Rtssnm+ O-+ 0887- Sgd ld_m _mc u_qh_ahkhsx ne nbd_m bhqbtk_shnm

o_rs mnqsgdqm Mdv Yd_k_mc9 Cdsdqlhmhmf sgd qdoqdrdms_shudmdrr ne gxcqnfq_oghb

bkhl_snknfhdr- I- Fdnogxr- Qdr-9 Nbd_mr 0/2 &B5(+ 02/30Ø02/43- gsso9..cw-cnh-nqf.

0/-0/18.87IB//472-

Qnldqn+ K-+ Tbghx_l_+ W-+ Ngkl_mm+ I-B-+ LbVhkkh_lr+ I-B-+ Rhdfdk+ C-@-+ 1/02-

Rhltk_shnmr ne md_qrgnqd o_qshbkd,o_hq chrodqrhnm hm Rntsgdqm B_khenqmh_- I- Ogxr-

Nbd_mnfq- 32 &8(+ 0751Ø0768- gsso9..cw-cnh-nqf.0/-0064.ION,C,02,/00-0-

Qntfg_m+ L-+ L_bd+ @-+ K_qfhdq+ I-K-+ Lnqf_m+ R-+ Ehrgdq+ I-+ B_qsdq+ L-+ 1//4- Rtartqe_bd

qdbhqbtk_shnm _mc k_qu_k qdsdmshnm hm sgd kdd ne _ rl_kk gd_ck_mc9 @ u_qh_shnm nm

sgd tovdkkhmf rg_cnv sgdld- I- Fdnogxr- Qdr- 00/ &B0/(+ B0//16- gsso9..cw-cnh-

nqf.0/-0/18.1//4IB//1787-

Qntfg_m+ L-+ Rbg_deedq+ @-+ Rtsgdqr+ H-L-+ 1/04- Rtrs_hmdc nbd_m nardquhmf _knmf sgd

bn_rs ne Rntsgd_rsdqm @trsq_kh_- Hm9 Bn_rs_k Nbd_m Nardquhmf Rxrsdlr- Dkrduhdq+ oo-

65Ø87- gsso9..cw-cnh-nqf.0/-0/05.A867,/,01,7/1/11,6-////5,6-

R_mrñm+ K-Y-+ Oãqdy,Aqtmhtr+ O-+ Rgdhma_tl+ I-+ 1/06- Rtqe_bd qdk_shud chrodqrhnm hm

sgd Rntsgvdrsdqm Ftke ne Ldwhbn- I- Ogxr- Nbd_mnfq- 36 &1(+ 276Ø3/2- gsso9

..cw-cnh-nqf.0/-0064.ION,C,05,/0/4-0-

R_ms_m_+ Q-+ Rt_mc_+ R-G-+ L_bcnm_kc+ G-+ N‘B_kk_fg_m+ I-+ 1/10- Ldrnrb_kd _mc vhmc,

cqhudm hmsq_,_mmt_k u_qh_ahkhsx hm sgd D_rs @tbjk_mc Btqqdms- Rbh- Qdo- 00 &0(+

8653- gsso9..cw-cnh-nqf.0/-0/27.r30487,/10,78111,2+ TQK9 gsso9..vvv-m_stqd-

bnl._qshbkdr.r30487,/10,78111,2-

Rg_qokdr+ I-+ Fqdhf+ L-I-M-+ 0887- Shc_k btqqdmsr+ ld_m eknvr+ _mc tovdkkhmf nm sgd

mnqsg,d_rs rgdke ne Mdv Yd_k_mc- Mdv Yd_k_mc I- L_q- Eqdrgv- Qdr- 21 &1(+ 104Ø120-

gsso9..cw-cnh-nqf.0/-0/7/.//17722/-0887-8405710-

Rgbgdodsjhm+ @-E-+ LbVhkkh_lr+ I-B-+ 1//2- @ ldsgnc enq bnlotshmf gnqhynms_k oqdrrtqd,

fq_chdms enqbd hm _m nbd_mhb lncdk vhsg _ mnm_khfmdc udqshb_k bnnqchm_sd- I-

Fdnogxr- Qdr- 0/7 &B2(+ 2/8/- gsso9..cw-cnh-nqf.0/-0/18.1//0IB//0/36-

Rgbgdodsjhm+ @-E-+ LbVhkkh_lr+ I-B-+ 1//4- Sgd qdfhnm_k nbd_mhb lncdkhmf rxrsdl

&QNLR(9 @ rokhs,dwokhbhs+ eqdd,rtqe_bd+ snonfq_ogx,enkknvhmf,bnnqchm_sd nbd_mhb

lncdk- Nbd_m Lncdk- 8 &3(+ 236Ø3/3- gsso9..cw-cnh-nqf.0/-0/05.i-nbdlnc-1//3-

/7-//1-

Rhjhqh˚+ L-C-+ I_mdjnuh˚+ H-+ Jtylh˚+ L-+ 1//8- @ mdv _ooqn_bg sn a_sgxldsqx

rlnnsghmf hm rhfl_,bnnqchm_sd nbd_m lncdkr- Nbd_m Lncdk- 18 &1(+ 017Ø025-

gsso9..cw-cnh-nqf.0/-0/05.i-nbdlnc-1//8-/2-//8-

Rhku_+ B-M-R-+ L_bcnm_kc+ G-R-+ G_cehdkc+ L-F-+ Bqxdq+ L-+ F_qcmdq+ I-O-@-+ 1/08- Nbd_m

btqqdmsr oqdchbs ehmd,rb_kd fdmdshb rsqtbstqd _mc rntqbd,rhmj cxm_lhbr hm _ l_qhmd

Hmudqsdaq_sd Bn_rs_k Ehrgdqx- HBDR I- L_q- Rbh- 65 &3(+ 0//6Ø0/07- gsso9..cw-cnh-

nqf.0/-0/82.hbdrilr.erx1/0+ TQK9 gssor9.._b_cdlhb-nto-bnl.hbdrilr._qshbkd.65.

3.0//6.42/26//-

Rnk_mn+ L-+ B_m_kr+ L-+ Kdnm_qch+ R-+ 1/1/- A_qnsqnohb antmc_qx bnmchshnmr _mc shcd

enqbhmf hm rokhs,dwokhbhs ghfg Qdrnktshnm Bn_rs_k nbd_m lncdkr- I- Nbd_m Dmf- Rbh- 4

&2(+ 138Ø15/- gsso9..cw-cnh-nqf.0/-0/05.i-indr-1/08-01-//1-

Rnty_+ I-L-@-B-+ 1/11- Ln_m_ nbd_m ghmcb_rs- gsso9..cw-cnh-nqf.0/-4170.YDMNCN-

4784154-

Rnty_+ I-L-@-B-+ Onvdkk+ A-+ B_rshkkn,Sqtihkkn+ @-B-+ Ek_ldms+ O-+ 1/04- Sgd unqshbhsx

a_k_mbd ne sgd nbd_m rtqe_bd hm G_v_hh eqnl _ qdfhnm_k qd_m_kxrhr- I- Ogxr-

Nbd_mnfq- 34 &1(+ 313Ø33/- gsso9..cw-cnh-nqf.0/-0064.ION,C,03,//63-0-

Rnty_+ I-L-@-B-+ Rt_mc_+ R-G-+ Bntsn+ O-O-+ Rlhsg+ Q-N-+ Jdqqx+ B-+ Qntfg_m+ L-+ 1/11-

Ln_m_ nbd_m ghmcb_rs Ø _ 14) xd_qr rhltk_shnm enq Mdv Yd_k_mc V_sdqr trhmf

sgd QNLR u2-8 lncdk- gsso9..cw-cnh-nqf.0/-4083.dftrogdqd,1/11,30+ DFTrogdqd

ZOqd,Oqhms[-

Rs_msnm+ A-Q-+ Rtssnm+ O-I-G-+ 1//2- Udknbhsx ld_rtqdldmsr hm sgd D_rs @tbjk_mc Btqqdms

mnqsg,d_rs ne Mnqsg B_od+ Mdv Yd_k_mc- Mdv Yd_k_mc I- L_q- Eqdrgv- Qdr- 26 &0(+

084Ø1/3- gsso9..cw-cnh-nqf.0/-0/7/.//17722/-1//2-8406046-
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L-L- LnmsZmñn ds Zk-

Rs_msnm+ A-Q-+ Rtssnm+ O-I-G-+ Bghrvdkk+ R-L-+ 0886- Sgd D_rs @tbjk_mc Btqqdms+ 0883Ø

84- Mdv Yd_k_mc I- L_q- Eqdrgv- Qdr- 20 &3(+ 426Ø438- gsso9..cw-cnh-nqf.0/-0/7/.

//17722/-0886-8405676-

Rsdudmr+ B-K-+ N‘B_kk_fg_m+ I-L-+ Bghrvdkk+ R-L-+ G_cehdkc+ L-F-+ 1/10- Ogxrhb_k nbd_mnf,

q_ogx ne Mdv Yd_k_mc.@nsd_qn_ rgdke rd_r Ø _ qduhdv- Mdv Yd_k_mc I- L_q- Eqdrgv-

Qdr- 44 &0(+ 5Ø34- gsso9..cw-cnh-nqf.0/-0/7/.//17722/-1/08-0477635-

S_xknq+ F-+ 0810- Cheetrhnm ax bnmshmtntr lnudldmsr- Oqnb- Knmc- L_sg- Rnb- 1/+

085Ø101-

S_xknq+ J-D-+ 1//0- Rtll_qhyhmf ltkshokd _rodbsr ne lncdk odqenql_mbd hm _ rhmfkd

ch_fq_l- I- Fdnogxr- Qdr-9 @slnr- 0/5 &C6(+ 6072Ø6081- gsso9..cw-cnh-nqf.0/-

0/18.1///IC8//608-

Shkatqf+ B-D-+ Gtqkatqs+ G-D-+ N‘Aqhdm+ I-I-+ Rgqhudq+ I-E-+ 1//0- Sgd cxm_lhbr ne sgd

d_rs @trsq_kh_m btqqdms rxrsdl9 Sgd s_rl_m eqnms+ sgd d_rs _tbjk_mc btqqdms+ _mc

sgd d_rs b_od btqqdms- I- Ogxr- Nbd_mnfq- 20 &0/(+ 1806Ø1832- gsso9..cw-cnh-nqf.

0/-0064.041/,/374&1//0(/20;18069SCNSD@<1-/-BN:1-

V_qmdq+ I-B-+ Fdxdq+ V-Q-+ Kdqby_j+ I-@-+ 1//4- Mtldqhb_k lncdkhmf ne _m drst_qx9 @

bnloqdgdmrhud rjhkk _rrdrrldms- I- Fdnogxr- Qdr- 00/ &B4(+ B/4//0- gsso9..cw-cnh-

nqf.0/-0/18.1//3IB//1580-

Vhkjhm+ I-K-+ 1//5- Sgd rtlldqshld gd_s atcfds _mc bhqbtk_shnm ne rntsgd_rs mdv

Dmfk_mc rgdke v_sdqr- I- Ogxr- Nbd_mnfq- 25 &00(+ 0886Ø1/00- gsso9..cw-cnh-nqf.

0/-0064.ION1857-0-

Vhkklnss+ B-I-+ 0870- Nm sgd u_khc_shnm ne lncdkr- Ogxr- Fdnfq- 1 &1(+ 073Ø083-

gsso9..cw-cnh-nqf.0/-0/7/./1612535-0870-0/531102-

Vhmf+ R-Q-+ Ansrenqc+ K-+ K_qfhdq+ I-K-+ Lnqf_m+ K-+ 0884- Ro_sh_k rsqtbstqd ne qdk_w_shnm

dudmsr _mc bq_a rdsskdldms hm sgd mnqsgdqm B_khenqmh_ tovdkkhmf rxrsdl- L_q- Dbnk-

Oqnf- Rdq- 017+ 088Ø100- gsso9..cw-cnh-nqf.0/-2243.ldor017088-

Ydkchr+ I-Q-+ V_ksdqr+ Q-@-+ Fqdhf+ L-I-+ Hl_fd+ J-+ 1//3- Bhqbtk_shnm nudq sgd mnqsgd_rs,

dqm Mdv Yd_k_mc bnmshmdms_k rknod+ rgdke _mc _ci_bdms G_tq_jh Ftke+ ctqhmf roqhmf

_mc rtlldq- Bnms- Rgdke Qdr- 13 &3Ø4(+ 432Ø450- gsso9..cw-cnh-nqf.0/-0/05.i-brq-

1//2-00-//6-

Yg_mf+ G-+ Bgdmf+ V-+ Bgdm+ W-+ Rgh+ Y-+ Fnmf+ V-+ Kht+ R-+ 1/08- Hlonqs_mbd ne k_qfd,

Rb_kd Bn_rs_k bhqbtk_shnm nm a_x,rgdke dwbg_mfd _mc qdrhcdmbd shld hm _ rtasqnohb_k

dla_xldms+ sgd mnqsgdqm Rntsg Bghm_ Rd_- Nbd_m Bn_rs_k L_m_f 057+ 61Ø78-

gsso9..cw-cnh-nqf.0/-0/05.i-nbdbn_l_m-1/07-0/-/22-


