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Vd oqdrdms sgd cdrhfm+ hlokdldms_shnm+ _mc du_kt_shnm ne U_m @ss_
@bntrshb A_bjrb_ssdq &U@A(+ _ sdbgmnknfx sg_s dm_akdr knmf,q_mfd+
tksq_,knv,onvdq mdsvnqjhmf hm tmcdqv_sdq dmuhqnmldmsr- @s sgd
bnqd ne U@A hr _ mnudk+ rb_k_akd tmcdqv_sdq a_bjrb_ssdq _qbghsdbstqd
sg_s aqhcfdr qdbdms _cu_mbdr hm QE a_bjrb_ssdq &U_m @ss_ _qbghsdb,
stqdr( vhsg tksq_,knv,onvdq tmcdqv_sdq _bntrshb mdsvnqjr- Ntq
cdrhfm hmsqnctbdr ltkshokd hmmnu_shnmr _bqnrr sgd mdsvnqjhmf rs_bj+
vghbg dm_akd hs sn nudqbnld tmhptd bg_kkdmfdr sg_s _qhrd eqnl sgd
dkdbsqn,ldbg_mhb_k oqnodqshdr ne tmcdqv_sdq a_bjrb_ssdq _mc sgd
bg_kkdmfhmf m_stqd ne knv,onvdq tmcdqv_sdq _bntrshb bg_mmdkr- Vd
hlokdldmsdc ntq cdrhfm hm _m dmc,sn,dmc rxrsdl+ _mc du_kt_sdc hs
hm nudq 0+4// qd_k,vnqkc dwodqhldms_k sqh_kr hm _ qhudq _mc sgd nbd_m-
Ntq du_kt_shnm hm rs_shnm_qx rdstor cdlnmrsq_sdr sg_s U@A _bghdudr
_ bnlltmhb_shnm q_mfd sg_s dwbddcr 2//l hm qntmc sqho a_bjrb_s,
sdq _bqnrr nqhdms_shnmr &_s ADQ ne 0/�2(- Vd bnlo_qdc ntq cdrhfm
gd_c,sn,gd_c vhsg o_rs rs_sd,ne,sgd,_qs rxrsdlr+ cdlnmrsq_shmf _
04· hloqnudldms hm bnlltmhb_shnm q_mfd _s sgd r_ld sgqntfgots
_mc onvdq- Ax qd_khyhmf gtmcqdcr ne ldsdqr ne q_mfd hm tmcdqv_sdq
a_bjrb_ssdq+ sghr o_odq oqdrdmsr sgd ffqrs oq_bshb_k rxrsdl b_o_akd ne
bn_rs_k lnmhsnqhmf _ookhb_shnmr- Ehm_kkx+ ntq du_kt_shnm qdoqdrdmsr
sgd ffqrs dwodqhldms_k u_khc_shnm ne tmcdqv_sdq a_bjrb_ssdq hm sgd
nbd_m-
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&Y( OYrs TmcdpvYsdp AYbirbYssdp &a( Ntp Pdspn)pdfidbshud Cdrhfm
Ehftpd 09 TmcdpvYsdp aYbirbYssdp cdrhfmr- &_( Dwhrshmf cdrhfmr _qd hmdflbhdms rhmbd
_ mncd a_bjrb_ssdqr hm _kk chqdbshnmr- &a( Ntq dflbhdms cdrhfm qdfidbsr sgd hlohmfhmf
rhfm_k a_bj sn sgd oqnidbsnq,gxcqnognmd o_hq-

0 HMSPNCTBSHNM
Nudq sgd o_rs edv xd_qr+ sgdqd g_r addm fqnvhmf hmsdqdrs hm knv,
onvdq+ knmf,q_mfd tmcdqv_sdq mdsvnqjr Z0é4[- Rtbg mdsvnqjr b_m
nodm to u_qhntr _ookhb_shnmr ro_mmhmf tmcdqv_sdq bkhl_sd bg_mfd
lnmhsnqhmf+ fkna_k ennc oqnctbshnm+ bn_rs_k lnmhsnqhmf+ l_qhmd
khed chrbnudqx+ _mc dwsq_sdqqdrsqh_k dwoknq_shnm Z5é0/[- Enq dw_lokd+
_ rtaldqfdc mdsvnqj ne tmcdqv_sdq rdmrnqr b_m bnmshmtntrkx
ld_rtqd nbd_m uhs_k rhfmr &sdlodq_stqd+ oqdrrtqd+ _mc chrrnkudc
b_qanm chnwhcd( sn bqd_sd lnqd _bbtq_sd bkhl_sd bg_mfd lncdkr Z00+
01[ _mc lnmhsnq sgd dflb_bx ne b_qanm b_ostqd sdbgmnknfhdr Z02+ 03[-
Tmcdqv_sdq rdmrnq mdsvnqjr b_m ad o_qshbtk_qkx gdkoetk hm bn_rs_k
cdoknxldmsr vgdqd ro_shnsdlonq_k ld_rtqdldmsr ne sdlodq_stqd
_mc oqdrrtqd vntkc hloqnud gtqqhb_md oqdchbshnmr _mc rtoonqs
chr_rsdq qdronmrd Z04[- Md_q,bn_rs tmcdqv_sdq rdmrnq cdoknxldmsr
b_m _krn ad trdc sn lnmhsnq _bhchsx _mc sdlodq_stqd hm _pt_btkstqd
e_qlr &d-f-+ ffrg e_qlr( sn rtoonqs d_qkx cdsdbshnm ne dmuhqnmldms_k
g_y_qcr rtbg _r g_qletk _kf_d aknnlr Z05[- Sgdrd aqn_c,qd_bghmf
hlokhb_shnmr enq tmcdqv_sdq rdmrhmf sdbgmnknfhdr g_ud qdrtksdc hm
l_inq etmchmf hmhsh_shudr enq nbd_m HnS ax C@QO@ Z06[+ MRE Z07[+
_mc udmstqd b_ohs_k ffqlr+ vghbg _mmntmbdc mdv etmcr sns_khmf
nudq "1// lhkkhnm hm sgd k_rs xd_q _knmd Z08+ 1/[-

Nmd ne sgd lnrs oqnlhrhmf sdbgmnknfhdr sg_s g_r dldqfdc sn
qd_khyd sghr uhrhnm ne _ knv,bnrs+ dmdqfx,_tsnmnlntr nbd_m HnS hr
tmcdqv_sdq a_bjrb_ssdq Z0é3[- Tmcdqv_sdq a_bjrb_ssdq mncdr che,
edq eqnl sq_chshnm_k tmcdqv_sdq bnlltmhb_shnm sdbgmnknfhdr hm
sg_s sgdx bnlltmhb_sd ax qd’dbshmf q_sgdq sg_m fdmdqYshmf _bntr,
shb rhfm_kr: rtbg _ bnlltmhb_shnm ldbg_mhrl l_jdr sgdl _ants
_ lhkkhnm shldr lnqd dmdqfx,dflbhdms sg_m oqhnq rs_sd,ne,sgd,_qs
knv,onvdq tmcdqv_sdq _bntrshb lncdlr+ dudm _s sgd r_ld c_s_
q_sdr Z2[- Gnvdudq+ _ jdx bg_kkdmfd sg_s rshkk e_bdr rb_khmf tmcdqv_,
sdq a_bjrb_ssdq sn oq_bshb_k cdoknxldms hr sgdhq khlhsdc bnlltmh,
b_shnm q_mfd- Hm o_qshbtk_q+ rs_sd,ne,sgd,_qs hlokdldms_shnmr g_ud
nmkx cdlnmrsq_sdc edv sn sdmr ne ldsdqr ne q_mfd+ vghbg l_jdr hs



chflbtks sn cdoknx sgdrd sdbgmnknfhdr _s rb_kd+ dudm hm md_q,rgnqd
rdsshmfr rtbg _r sgnrd trdc hm bn_rs_k lnmhsnqhmf+ chr_rsdq qdronmrd+
nq _pt_btkstqd e_qlr+ vghbg sxohb_kkx qdpthqd cdoknxldmsr _s _ edv
gtmcqdc ldsdqr n∗rgnqd Z10[-

Sghr o_odq hmsqnctbdr U_m @ss_ _bntrshb a_bjrb_ssdq &U@A(+ _
mdv mdsvnqjhmf _qbghsdbstqd enq tmcdqv_sdq a_bjrb_ssdq sg_s dm,
_akdr tksq_,knv,onvdq+ knmf,q_mfd tmcdqv_sdq mdsvnqjhmf- Ntq
_qbghsdbstqd hmgdqhsr sgd admdffsr ne tmcdqv_sdq a_bjrb_ssdq+ _mc
nodq_sdr rhlhk_q sn oqhnq cdrhfmr ax lnctk_shmf _bntrshb qdfidb,
shnmr- Hsr jdx hmmnu_shnm khdr hm gnv hs lnctk_sdr sgdrd qdfidbshnmr
, sgqntfg _ qdsqnqd’dbshud rsqtbstqd , vghbg _kknvr hs sn annrs sgd
bnlltmhb_shnm q_mfd ne tmcdqv_sdq a_bjrb_ssdq ax to sn _m nqcdq
ne l_fmhstcd nudq rs_sd,ne,sgd,_qs cdrhfmr-

Adenqd hmsqnctbhmf ntq mdv cdrhfm+ hs hr gdkoetk sn tmcdqrs_mc
vgx hs hr chflbtks enq tmcdqv_sdq a_bjrb_ssdq rxrsdlr sn bnlltmh,
b_sd nudq _ knmf q_mfd- Bnmrhcdq sgd hkktrsq_shud dw_lokd hm Ehf- 0_-
Gdqd+ _ oqnidbsnq sq_mrlhsr _m _bntrshb rhfm_k: vgdm sgd rhfm_k
qd_bgdr _ a_bjrb_ssdq mncd+ sgd mncd qdfidbsr hs hm _kk chqdbshnmr+ _mc
_ onqshnm ne sghr qdfidbshnm _qqhudr _s sgd gxcqnognmd qdbdhudq- Sn
bnlltmhb_sd+ sgd a_bjrb_ssdq mncd lnctk_sdr hsr qdfidbshnm bnde,
ffbhdms+ vghbg _kknvr sgd qdbdhuhmf gxcqnognmd sn rdmrd bg_mfdr
hm qdfidbshnmr _mc trd sgdl sn cdbncd sgd mncd–r ldrr_fdr-

@ jdx e_bsnq sg_s khlhsr sgd q_mfd ne tmcdqv_sdq a_bjrb_ssdq
bnlltmhb_shnm hr sgd rogdqhb_k roqd_chmf ne sgd a_bjrb_ssdqdc rhf,
m_k sq_udkhmf eqnl sgd mncd a_bj sn sgd gxcqnognmd- Rodbhffb_kkx+
vgdm _m tmcdqv_sdq mncd a_bjrb_ssdqr sgd cnvmkhmj rhfm_k+ sghr
a_bjrb_ssdq cndr mns nmkx fn a_bj sn sgd gxcqnognmd qdbdhudq ats
q_sgdq rb_ssdqr , nq roqd_cr , hm _kk chqdbshnmr+ _r b_m ad rddm hm
Ehf- 0_- Adb_trd sgd a_bjrb_ssdqdc rhfm_k roqd_cr hm _kk chqdbshnmr+
sgd _lntms ne onvdq sg_s _qqhudr a_bj sn sgd gxcqnognmd dmcr
to adhmf _ udqx rl_kk eq_bshnm ne sgd nmd sg_s nqhfhm_kkx _qqhudc _s
sgd a_bjrb_ssdq mncd- Sghr onvdq knrr rhfmhffb_mskx cdfq_cdr sgd
rhfm_k,sn,mnhrd q_shn &RMQ( ne sgd qdbdhudc rhfm_k _mc hr sgd jdx
e_bsnq sg_s khlhsr sgd q_mfd ne tmcdqv_sdq a_bjrb_ssdq rxrsdlr-

@ bk_rrhb_k _ooqn_bg sn nudqbnld rtbg onvdq knrr &ctd sn rogdq,
hb_k roqd_chmf( hr sn odqenql _bshud ad_lenqlhmf+ vgdqdax bnllt,
mhb_shnm rhfm_kr _qd enbtrdc hm sgd chqdbshnm ne sgd khmj adsvddm _
sq_mrlhssdq _mc qdbdhudq- Hmcddc+ ad_lenqlhmf hr bnllnmkx trdc hm
tmcdqv_sdq onhms,sn,onhms bnlltmhb_shnm &_mc RNM@Q( rxrsdlr
_mc hr sxohb_kkx hlokdldmsdc trhmf og_rdc _qq_xr- Gnvdudq+ rtbg
ad_lenqlhmf hr snn onvdq,gtmfqx _mc bnlokdw enq a_bjrb_ssdq
mncdr- Sghr hr adb_trd hs qdpthqdr _bshud bnmsqnk ne sgd ch∗dqdms
og_rd dkdldmsr: hs _krn sxohb_kkx qdpthqdr rd_qbghmf enq sgd chqdbshnm
ne _khfmldms adsvddm sgd sq_mrlhssdq _mc qdbdhudq- Sgtr+ vghkd nmd
bntkc hm oqhmbhokd _ookx rtbg ad_lenqlhmf _s sgd oqnidbsnq _mc
gxcqnognmd+ odqenqlhmf hs _s sgd a_bjrb_ssdq mncd hsrdke vntkc ad
onvdq,gtmfqx _mc bnlots_shnm_kkx dwodmrhud+ l_jhmf hs tmcdrhq,
_akd enq sgdrd o_rrhud mncdr-

Sn _ccqdrr sghr bg_kkdmfd+ vd cdudknodc _ mdv bk_rr ne tmcdqv_,
sdq a_bjrb_ssdq rxrsdlr sg_s _qd o_rrhud _mc qdsqnchqdbshud- Rodbhff,
b_kkx+ q_sgdq sg_m rb_ssdqhmf sgd hmbnlhmf rhfm_k hm _kk chqdbshnmr+ ntq
mncdr o_rrhudkx qdfidbs _m hlohmfhmf _bntrshb rhfm_k a_bj snv_qc
sgd rntqbd- Ehf- 0a hkktrsq_sdr sghr hcd_- Hm sghr ffftqd+ _ rhfm_k sg_s _q,
qhudr _s _ chqdbshnm 𝛾 + hr qdsqnchqdbsdc a_bj snv_qc _ gxcqnognmd hm
sg_s r_ld chqdbshnm- Rtbg _m _ooqn_bg vntkc lhshf_sd sgd rogdqhb_k
knrr nm sgd tokhmj+ l_jhmf sgd nudq_kk cdrhfm ltbg lnqd dflbhdms+
_mc _kknvhmf enq knmfdq,q_mfd bnlltmhb_shnmr-

&Y( PE UYm :ssY &a( Ohdyn UYm :ssY
Ehftpd 19 UYm :ssY Rsptbstpdr- &_( Ax bnmmdbshmf _msdmm_r rxlldsqhb_kkx+ sgd qd,
bdhudc rhfm_k hr qd,sq_mrlhssdc hm sgd r_ld chqdbshnm- &a( Vd qd_khyd sgd r_ld bnmbdos
uh_ ch∗dqdmsh_k bnmmdbshnmr vhsg ohdyn,_bntrshb mncdr-

Sn aqhmf sgd bnmbdos ne qdsqnchqdbshuhsx sn tmcdqv_sdq a_bjrb_s,
sdq+ vd dwoknhs _ bnmbdos b_kkdc U_m @ss_ _qq_xr- U_m @ss_ _qq_xr
vdqd hmsqnctbdc hm sgd 084/–r enq o_rrhud QE &Q_chn eqdptdmbx(
qdsqnchqdbshuhsx Z11[ _mc g_ud qdbdmskx addm _krn _ookhdc enq lhk,
khldsdq v_udr hm sgd mdsvnqjhmf bnlltmhsx Z12+ 13[- Hm U_m @ss_
rsqtbstqdr+ dudqx rxlldsqhb o_hq ne _msdmm_ dkdldmsr _qd bnmmdbsdc
sn d_bg nsgdq+ _r rgnvm hm Ehf- 1_- Adb_trd ne sghr rxlldsqhb rsqtb,
stqd+ _ rhfm_k _qqhuhmf _s sgd _qq_x hr qdsqnchqdbsdc a_bj sn sgd rntqbd+
d∗dbshudkx bqd_shmf sgd r_ld d∗dbs _r _bshud ad_lenqlhmf+ _kadhs
trhmf _m dmshqdkx o_rrhud rsqtbstqd- Hmsthshudkx+ sghr hr adb_trd sgd
sns_k o_sg sq_udqrdc ax sgd v_udeqnms hr sgd r_ld _bqnrr _kk _msdmm_
o_hqr &hm Ehf- 1_+ hs hr 𝑐/ / 2𝑐(-

Gnvdudq+ aqhmfhmf U_m @ss_ rsqtbstqdr sn tmcdqv_sdq a_bjrb_s,
sdq hr bg_kkdmfhmf+ oqhl_qhkx ctd sn sgd dkdbsqnldbg_mhb_k oqnodqshdr
ne tmcdqv_sdq a_bjrb_ssdq mncdr- Ehqrs+ sgdrd mncdr _qd e_aqhb_sdc
eqnl ohdyndkdbsqhb l_sdqh_kr+ vgnrd odqenql_mbd hr ghfgkx qdkh_ms nm
sgd bntokhmf adsvddm sgdhq dkdbsqhb_k _mc ldbg_mhb_k bnlonmdmsr-
Sgtr+ tmkhjd _ o_hq ne QE _msdmm_r vghbg b_m ad d_rhkx bnmmdbsdc
sn d_bg nsgdq sn _kknv _ rhfm_k sn o_rr sgqntfg sgdl enq qdsqnch,
qdbshuhsx+ chqdbskx bnmmdbshmf _ o_hq ne ohdyndkdbsqhbr sn d_bg nsgdq
&_r rgnvm hm Ehf- 1a( vntkc rghes sgdhq qdrnm_mbd _mc cq_rshb_kkx
cdfq_cd sgdhq odqenql_mbd- Rdbnmc+ hm nqcdq sn nodq_sd _s _ cdrhqdc
qdrnm_ms eqdptdmbx &d-f-+ 1/ jGy _bntrshbr(+ sgdrd mncdr mddc sn
g_ud bdqs_hm unktldsqhb rsqtbstqdr+ rhlhk_q sn sgd bxkhmcdqr rgnvm
hm Ehf- 1a- @r _ qdrtks+ ok_bhmf ltkshokd qdrnm_ms mncdr hm bknrd oqnw,
hlhsx b_trdr sgdl sn aknbj d_bg nsgdq–r _bntrshb rhfm_kr _mc b_trdr
sgd tmcdqv_sdq rntmc sn ch∗q_bs _qntmc sgdhq unktldsqhb rsqtbstqdr+
bqd_shmf mdv hmsdq_bshnmr sg_s cdfq_cd sgd ad_lenqlhmf f_hm hm
v_xr sg_s _msdmm_ U_m @ss_r cn mns dwodqhdmbd- Sgdrd bg_kkdmfdr
_qd dw_bdqa_sdc ax sgd chflbtksx ne e_aqhb_shmf ohdyndkdbsqhb mncdr
sn ad dkdbsqhb_kkx l_sbgdc _mc sgd mncd–r ch∗dqdmsh_k m_stqd- Fhudm
_kk sghr+ hs hr chflbtks sn cdrhfm dudm _ rhmfkd,o_hq ne tmcdqv_sdq
_bntrshb U_m @ss_ qdsqnqdfidbshud rsqtbstqdr+ kds _knmd sn rb_kd sgdrd
rsqtbstqdr hmsn ltksh,mncd _qq_x-

Sn nudqbnld sgd _anud bg_kkdmfdr+ ntq cdrhfm hmsqnctbdr hmmn,
u_shnmr _s ansg sgd tmhs,bdkk kdudk &h-d-+ _ o_hq ne ohdyndkdbsqhbr( _mc
sgd nudq_kk mncd _qbghsdbstqd9

• @s sgd tmhs,bdkk kdudk+ vd hmsqnctbd _ mdv U_m @ss_ a_bjrb_s,
sdq rsqtbstqd sg_s b_qdetkkx nqbgdrsq_sdr gnv sgd rhfm_k o_rrdr
adsvddm _mx svn bnmmdbsdc ohdyndkdbsqhb mncdr hm nqcdq sn l_hm,
s_hm sgdhq hmchuhct_k ghfg,odqenql_mbd oqnodqshdr vghkd dm_akhmf
qdsqnchqdbshud a_bjrb_ssdq- Sghr hr qd_khydc ax hmsqnctbhmf 1 jdx hm,
mnu_shnmr9 sgd ffqrs hr _ sq_mrenqldq,a_rdc l_sbghmf mdsvnqj sg_s



_kknvr l_whl_k onvdq sq_mredq adsvddm sgd mncdr vghkd l_hm,
s_hmhmf sgdhq noshl_k dkdbsqnldbg_mhb_k oqnodqshdr enq qdrnm_mbd:
sgd rdbnmc hr _ bqnrr,onk_qhsx ch∗dqdmsh_k rvhsbghmf ldbg_mhrl
vgdqd lnctk_shnm hr odqenqldc ax _ksdqm_shmf sgd onk_qhshdr ne
sgd ohdyndkdbsqhb l_sdqh_kr &q_sgdq sg_m rhlokx nodmhmf.bknrhmf
_ rhmfkd rvhsbg _r hm QE U_m @ss_(- Vd cdrbqhad sghr rsqtbstqd
hm cds_hk hm }2-0+ _mc gnv hs dm_akdr l_whlhyhmf sgd RMQ ne sgd
a_bjrb_ssdqdc qdronmrd hm }2-1+ sgtr annrshmf sgd tokhmj q_mfd
&_mc sgqntfgots(-

• @s sgd mncd _qbghsdbstqd kdudk+ vd cdudkno _ cdrhfm sg_s b_m rb_kd
sgd f_hm ne qdsqnchqdbshuhsx vhsg sgd mtladq ne ohdyndkdbsqhb
sq_mrctbdqr &𝑀 (- Athkchmf nm ntq _anud a_rhb,tmhs cdrhfm bnmrhrs,
hmf ne svn sq_mrctbdqr+ vd dwsdmcdc ntq qdsqnchqdbshud rsqtbstqd
sn _m _qq_x ne tmhsr sg_s _kknvr _bghduhmf _ ghfgdq qdsqnchqdbshuhsx
f_hm- Gdqd+ vd rnkud sgd oqnakdl ne nbbktrhnm ax hlokdldmshmf
sgd bnmbdos ne rs_ffdqhmf &cdrbqhadc hm }2-2(- Vd sgdm dwsdmc ntq
0C _qq_x sn _ 1C _qq_x vhsg _m nqhdms_shnm,_fmnrshb adg_uhnq+
dm_akhmf 2C qdsqnchqdbshuhsx &cdrbqhadc hm }2-3(-
Vd hlokdldmsdc _ oqnsnsxod ne U@A _mc sdrsdc hs hm ch∗dqdms

dmuhqnmldmsr ro_mmhmf _ qhudq _mc sgd @sk_mshb nbd_m- Vd ldbg_m,
hb_kkx e_aqhb_sdc ntq sq_mrctbdqr hm,gntrd _mc cdrhfmdc _ btrsnl
bhqbths an_qc sn odqenql sgd rvhsbghmf _mc sgd l_sbghmf- Vd hl,
okdldmsdc _ qnatrs cdbnchmf ohodkhmd bnmrhrshmf ne _ ltkshbg_mmdk
_c_oshud cdbhrhnm eddca_bj dpt_khydq Z14[ sn bnla_s hmsdq,rxlank
hmsdqedqdmbd &HRH(- Sgd dmc,sn,dmc rxrsdl bnmrhrsr ne _ oqnidbsnq
_mc _ ltkshbg_mmdk qdbdhudq _qq_x vhsg 6 gxcqnognmdr+ hm _cchshnm
sn sgd U_m @ss_ a_bjrb_ssdq mncdr- Vd hlokdldmsdc _mc du_kt_sdc
ch∗dqdms rhydr _mc fdnldsqhdr ne tmcdqv_sdq U_m @ss_ rsqtbstqdr
&hmbktchmf 1,dkdldms+ 3,dkdldms+ _mc 7,dkdldms _qq_xr( sn tmcdq,
rs_mc sgdhq odqenql_mbd _bqnrr sgd cdrhfm ro_bd- Ntq du_kt_shnm
v_r odqenqldc hm rs_shnm_qx rdstor _bqnrr _ vhcd q_mfd ne qns_shnmr+
chrs_mbdr+ bnlltmhb_shnm sgqntfgotsr+ _mc oqnidbsnq onvdq kdudkr-
Ntq du_kt_shnm _bqnrr nudq 0+4// qd_k,vnqkc dwodqhldms_k sqh_kr
cdlnmrsq_sdr sgd enkknvhmf9
• U@A _bghdudr _ bnlltmhb_shnm q_mfd ne 2// l qntmc,sqho _s

ADQ ne 0/�2 _s sgqntfgotsr ne 4// aor &vghbg _qd rs_mc_qc
sgqntfgotsr enq tmcdqv_sdq _bntrshb bnlltmhb_shnm Z15[(- Hm
bnmsq_rs+ _s sgd r_ld sgqntfgots _mc onvdq kdudk+ _ rs_sd,ne,sgd,
_qs tmcdqv_sdq a_bjrb_ssdq rxrsdl hr khlhsdc sn 1/ l qntmc,sqho
q_mfd _s ADQr ne 0/�1- Sghr rgnvr sg_s U@A annrsr sgd q_mfd ne
tmcdqv_sdq a_bjrb_ssdq ax lnqd sg_m 04· nudq oqhnq rs_sd,ne,
sgd,_qs cdrhfmr-

• U@A hr b_o_akd ne 2C qdsqnchqdbshuhsx- Rodbhffb_kkx+ vgdm du_k,
t_sdc _bqnrr ch∗dqdms nqhdms_shnmr+ hs _bghdudr _ ldch_m ADQ
ne 7-7·0/�3: sghr hr 2/· adssdq sg_m _ rs_mc_qc _qq_x,a_rdc hl,
okdldms_shnm+ vghbg _bghdudr _ ldch_m ADQ ne 1-5·0/�1 _s sgd
r_ld q_mfd _mc sgqntfgots-

• Ntq cdrhfm ne U@A hr rb_k_akd+ _r duhcdmbdc hm ntq dlohqhb_k
du_kt_shnm ne _qq_xr ne ch∗dqdms rhydr _mc rg_odr+ _mc hsr f_hm
hmbqd_rdr vhsg sgd mtladq ne _qq_x dkdldmsr-

Bnmsphatshnmr9U@A hr sgd ffqrs qdsqnchqdbshud tmcdqv_sdq a_bjrb_s,
sdq sdbgmnknfx- Hsr cdrhfm hmsqnctbdr ltkshokd hmmnu_shnmr é hmbktc,
hmf bqnrr,onk_qhsx rvhsbghmf+ sq_mrenqldq,a_rdc l_sbghmf+ _mc rs_f,
fdqhmf é sn sgd ffdkc ne tmcdqv_sdq a_bjrb_ssdq+ vghbg dm_akdr hs sn
aqhmf sgd bnmbdos ne U_m @ss_ rsqtbstqdr sn knv,onvdq tmcdqv_sdq
bnlltmhb_shnmr- Sgd o_odq _krn bnmsqhatsdr sgd hlokdldms_shnm

_mc du_kt_shnm ne ltkshokd U@A oqnsnsxodr+ _mc _m dmc,sn,dmc
rxrsdl hmbktchmf _m tmcdqv_sdq a_bjrb_ssdq qd_cdq vhsg _ ltksh,
bg_mmdk cdbncdq- Ehm_kkx+ sgd o_odq oqdrdmsr sgd ffqrs oq_bshb_k qd_k,
hy_shnm ne tmcdqv_sdq a_bjrb_ssdq _s _ edv gtmcqdc ldsdqr _mc sgd
ffqrs dlohqhb_k u_khc_shnm ne a_bjrb_ssdq hm sgd nbd_m-

Hs hr vnqsg mnshmf sg_s sgd qdrtksr qdonqsdc hm sghr o_odq cn mns
cdlnmrsq_sd sgd etkk onsdmsh_k ne ntq U@A rxrsdl- Rodbhffb_kkx+ ntq
du_kt_shnm v_r khlhsdc ax sgd vhcsg ne ntq cnbjr &hm sgd qhudq _mc
sgd nbd_m(+ _mc etstqd vnqj vntkc mddc sn sdrs sgd cdrhfm etqsgdq
hmsn sgd nbd_m- Mnmdsgdkdrr+ sgd o_odq l_qjr _ mdv lhkdrsnmd
hm dm_akhmf tksq_,knv,onvdq+ knmf,q_mfd tmcdqv_sdq mdsvnqjhmf
rxrsdlr-

1 A:BIFPNTMC � PDK:SDCVNPI

Ehftpd 29 Ohdyn):bntrshb AYbirbYssdp- @ mncd bnlltmhb_sdr ahsr ne ydqn _mc nmd ax
rvhsbghmf sgd hlodc_mbd bnmsqnk- Hs b_m g_qudrs dmdqfx vgdm sgd rvhsbg hr bnmmdbsdc
sn sgd dmdqfx g_qudrsdq-

&Y( TmcdpvYsdp AYbirbYssdp9 Tmcdqv_sdq a_bjrb_ssdq hr _ qdbdmskx,
hmsqnctbdc bnlltmhb_shnm sdbgmnknfx sg_s dm_akdr tksq_,knv,onvdq
tmcdqv_sdq bnlltmhb_shnm- Sgd a_rhb nodq_shnm ne tmcdqv_sdq
a_bjrb_ssdq hr rgnvm hm Ehf- 2- D_bg mncd g_r _ ohdyndkdbsqhb l_,
sdqh_k vghbg b_m ad rvhsbgdc adsvddm svn rs_sdr &qdfidbshud _mc
mnm,qdfidbshud( sn bnlltmhb_sd c_s_ hm ahm_qx: rtbg rvhsbghmf b_m
ad cnmd trhmf _ sq_mrhrsnq- Vgdm _ oqnidbsnq sq_mrlhsr rntmc nm sgd
cnvmkhmj+ hsr qdfidbshnm hr lnctk_sdc trhmf sgd a_bjrb_ssdq rvhsbg,
hmf _mc qdbdhudc _mc cdbncdc trhmf _m tmcdqv_sdq gxcqnognmd-

Dkdbsqhb_kkx+ sgd a_bjrb_ssdq mncd bg_mfdr sgd qdfidbshnm bndfl,
bhdms ne sgd ohdyndkdbsqhb l_sdqh_k ax rvhsbghmf sgd kn_c hlodc_mbd
𝑉𝐸 adsvddm bknrdc &ydqn( _mc _ l_sbgdc kn_c &𝑉𝐸 � 𝑉 ∗

𝑁
+ vgdqd 𝑉 ∗

𝑁
hr sgd bnmitf_sd ne sgd ohdyndkdbsqhb rntqbd hlodc_mbd 𝑉𝑁 (- Rodbhff,
b_kkx+ sgd qdfidbsdc onvdq 𝑂𝑝 b_m ad dwoqdrrdc sgqntfg sgd enkknvhmf
dpt_shnm Z2[9

𝑂𝑝 �

))))𝑉𝐸 � 𝑉 ∗
𝑁

𝑉𝐸 / 𝑉𝑁

))))
1
𝑂ℎ &0(

vgdqd 𝑂ℎ hr sgd hmbhcdms onvdq-
Oqhnq vnqj g_r rgnvm sg_s tmcdqv_sdq a_bjrb_ssdq dm_akdr athkc,

hmf a_ssdqx,eqdd tmcdqv_sdq rdmrnq mncdr- Ax hmbnqonq_shmf _m dm,
dqfx g_qudrshmf tmhs &_r hm Ehf- 2(+ sgdrd mncdr b_m g_qudrs dmdqfx
hm sgdhq _arnqoshud rs_sd _mc trd hs sn onvdq to tksq_,knv,onvdq
dladccdc cdrhfmr- Etqsgdq vnqj g_r rgnvm gnv nmd bntkc hloqnud
sgd a_mcvhcsg ne tmcdqv_sdq a_bjrb_ssdq Z10[+ _bghdud ghfgdq,nqcdq
lnctk_shnm Z16[+ odqenql knb_khy_shnm uh_ tmcdqv_sdq a_bjrb_ssdq
Z17[+ _mc odqenql vhqdkdrr tmcdqv_sdq hl_fhmf trhmf sghr sdbg,
mnknfx Z18[- Cdrohsd sgdrd _cu_mbdr+ sgd bnlltmhb_shnm q_mfd ne
tmcdqv_sdq a_bjrb_ssdq qdl_hmr khlhsdc sn vhsghm edv sn sdmr ne
ldsdqr+ _mc sgdqd hr rshkk _ mddc sn cdudkno rnktshnmr sg_s dm_akd



knmfdq,q_mfd bnlltmhb_shnm sn cqhud sgdrd sdbgmnknfhdr sn sgdhq
etkk onsdmsh_k-
&a( :bntrshb :ppYxr9 @bntrshb _qq_xr _qd bnllnmkx trdc hm tmcdq,
v_sdq bnlltmhb_shnm _mc RNM@Q rxrsdlr Z2/[- Sgdrd rxrsdlr b_m
enbtr sgdhq dmdqfx hm _ rodbhffb chqdbshnm &h-d-+ ad_lenql(+ vghbg
dm_akdr sgdl sn _bghdud ghfgdq q_mfdr sg_m rhmfkd,dkdldms nlmhch,
qdbshnm_k _bntrshb sq_mrctbdqr- Rtbg ad_lenqlhmf b_m ad _bghdudc
trhmf og_rdc _qq_x _qbghsdbstqdr+ vgdqd sgd og_rdr enq d_bg hmch,
uhct_k dkdldms _qd _bshudkx bnmsqnkkdc sn rsddq sgd ad_l hm _ cdrhqdc
chqdbshnm- Vghkd hlokdldmshmf _bshud ad_lenqlhmf nm sgd oqnidb,
snq _mc gxcqnognmd hr oq_bshb_k+ _ookxhmf sgd r_ld sdbgmhptdr nm
sgd o_rrhud a_bjrb_ssdq mncdr vntkc rhfmhffb_mskx hmbqd_rd sgdhq
onvdq bnmrtloshnm _mc bnlokdwhsx- Sghr vnqj aqhmfr sgd admdffsr
ne ad_lenqlhmf sn a_bjrb_ssdq mncdr sn dwsdmc sgdhq bnlltmhb_,
shnm q_mfd+ ats vhsgnts hmbqd_rhmf sgdhq onvdq bnmrtloshnm _mc
bnlots_shnm_k bnlokdwhsx-
&b( PE Pdspnchpdbshuhsx9 Qdsqnchqdbshuhsx &trdc hmsdqbg_mfd_akx hm
sghr vnqj vhsg qdsqnqd’dbshuhsx( qdedqr sn sgd bnmbdos ne qdfidbshmf _m
hlohmfhmf rhfm_k a_bj sn sgd rntqbd sg_s hs b_ld eqnl Z20[- Hm qdbdms
xd_qr+ qdrd_qbgdqr hm sgd mdsvnqjhmf bnlltmhsx g_ud kdudq_fdc
rsqtbstqdr khjd U_m @ss_ _mc Qnsl_m kdmr sn cdudkno qdsqnchqdbshud
QEHC s_fr sg_s b_m _bghdud knmf q_mfd bnlltmhb_shnmr _s QE _mc
lhkkhldsdq,v_ud eqdptdmbhdr Z13+ 21+ 22[- Sgd QE U_m @ss_ rsqtbstqd
bnmrhrsr ne _m _qq_x ne _msdmm_r hmsdqbnmmdbsdc hm rxlldsqhb_k
o_hqr- Hs hr vnqsg mnshmf sg_s o_rs vnqj g_r bnmrhcdqdc athkchmf
tmcdqv_sdq _bntrshb lhqqnqr Z23+ 24[: gnvdudq+ mnmd ne sgdrd bntkc
ad trdc sn bnlltmhb_sd nq a_bjrb_ssdq c_s_- Sgtr+ sghr vnqj hr sgd
ffqrs sn aqhmf qdsqnchqdbshud a_bjrb_ssdq bnlltmhb_shnm sn _bntrshb
_qq_xr+ _mc hs cndr rn hm sgd bnmsdws ne tmcdqv_sdq a_bjrb_ssdq-

2 CDRHFM
Sghr rdbshnm ffqrs cdrbqhadr sgd cdrhfm _mc hlokdldms_shnm ne sgd
bnqd U_m @ss_ rsqtbstqd &tmhs bdkk(+ sgdm cdrbqhadr gnv sn dwsdmc hs
sn _qq_xr _mc 2C qdsqnchqdbshuhsx-0

2-0 UYm :ssY Tmhs Bdkk
Sn tmcdqrs_mc sgd bg_kkdmfdr hm aqhmfhmf sgd U_m @ss_ sn tmcdqv_,
sdq a_bjrb_ssdq+ kds tr ffqrs tmcdqrs_mc sgd a_rhb QE U_m @ss_ tmhs
bdkk+ rgnvm hm Ehf- 3 vhsg svn rs_mc_qc &4/ Γ( _msdmm_r- Hm sghr
cdrhfm+ svn rvhsbgdr _qd trdc sn dhsgdq bnmmdbs sgd svn _msdmm_r
sn d_bg nsgdq &sn qdsqnqdfidbs _m hmbnlhmf rhfm_k( nq sn 4/ Γ kn_cr
&sn _arnqa sgd hmbnlhmf rhfm_k(- Sghr rvhsbghmf sdbgmhptd hr jmnvm
_r o_rr._arnqa- Sgd rvhsbgdr _qd rhltks_mdntrkx bnmsqnkkdc sn _ksdq,
m_sd adsvddm sgdrd 1 rs_sdr sn _bghdud qdsqnqdfidbshud a_bjrb_ssdq-

Gnvdudq+ _ookxhmf sgd r_ld hcd_ hm tmcdqv_sdq a_bjrb_ssdq hr
mns sg_s rhlokd- Ehqrs+ tmkhjd _msdmm_r+ vghbg sxohb_kkx g_ud nmd
l_hm dwsdqm_k eddchmf onhms &h-d-+ _qd rhmfkd,dmcdc(+ ohdyndkdbsqhb
sq_mrctbdqr _qd ch∗dqdmsh_k- Sgdqdenqd+ vd mddc _ mdv rvhsbg _qbgh,
sdbstqd sn _ksdqm_sd adsvddm ch∗dqdms qdfidbshud._arnqoshud rs_sdr
_mc noshlhyd sgd a_bjrb_ssdq rhfm_k,sn,mnhrd q_shn &RMQ(- Rdbnmc+
_rhcd eqnl sgd mddc enq _ mnudk rvhsbghmf _qbghsdbstqd+ sgd ohdyndkdb,
sqhb sq_mrctbdqr mddc sn ad l_sbgdc sn l_whlhyd sgd qdsqnqdfidbshud
RMQ- Tmkhjd _msdmm_r vghbg b_m ad d_rhkx cdrhfmdc nq otqbg_rdc
sn g_ud 4/ Γ nq 64 Γ hlodc_mbd+ hs hr udqx chflbtks sn cdrhfm _
ohdyndkdbsqhb sq_mrctbdq sn g_ud _m hlodc_mbd sg_s hr &0( qd_k _mc
0Sghr vnqj cndr mns q_hrd _mx dsghb_k hrrtdr-

Ehftpd 39 :msdmmY)aYrdc lnctkYsdc UYm :ssY- Sgd tmhs bdkk U_m @ss_ bnmrhrsr ne
svn _msdmm_r+ l_sbgdc kn_cr &𝑇𝑘 (+ _mc rvhsbgdr sn lnctk_sd sgd qdfidbshnm bndflbhdms
a_rdc nm sgd o_rr._arnqa rvhsbghmf sdbgmhptd-

&1( bnmrhrsdms- Sghr hr adb_trd &0( _ ohdyndkdbsqhb cduhbd hr b_o_bhshud
ax m_stqd+ _mc &1( dudm vhsg shfgs ldbg_mhb_k snkdq_mbdr+ sgd e_aqh,
b_shnm ne _ rd_kdc sq_mrctbdq qdrtksr hm rhfmhffb_ms oqnbdrr u_qh_shnmr
hm sgd ld_rtqdc hlodc_mbd- Sgdqdenqd+ hs hr tmqd_khrshb sn dwodbs
l_whltl onvdq sq_mredq adsvddm sgd chqdbs bnmmdbshnm ne svn
_bntrshb mncdr-

Hm sgd enkknvhmf+ vd cdrbqhad svn v_xr ne rvhsbghmf sgd ohdyn,
_bntrshb mncdr _mc sgdhq hlo_bs nm sgd qdsqnchqdbshuhsx odqenql_mbd-
Hmsthshudkx+ sgd odqenql_mbd ne sgd a_bjrb_ssdq rxrsdl hr adssdq
vgdm sgd ch∗dqdmbd adsvddm sgd svn rs_sdr &d-f-+ ’qdfidbshud“ _mc
’mnm,qdfidbshud“( hr ghfgdrs- Sghr hr adb_trd _ k_qfdq ch∗dqdmbd ad,
svddm sgd rs_sdr _kknvr _ gxcqnognmd sn lnqd d_rhkx chrshmfthrg
adsvddm sgdl- Sghr b_m ad enql_khydc trhmf _ ldsqhb b_kkdc sgd
lnctk_shnm e_bsnq 𝐿 _mc dwoqdrrdc trhmf sgd enkknvhmf dpt_shnm9

𝐿 � }�𝑟𝑠𝑍𝑠𝑑0 � �𝑟𝑠𝑍𝑠𝑑1 }1 &1(
vgdqd �𝑟𝑠𝑍𝑠𝑑0 _mc �𝑟𝑠𝑍𝑠𝑑1 _qd sgd qdfidbshnm bndflbhdmsr+ _rrdrrdc _s
sgd gxcqnognmd+ ne sgd lnctk_shnm rs_sdr-

Enq rhlokhbhsx+ hm vg_s enkknvr+ vd ffqrs enbtr nm sgd rvhsbghmf
_qbghsdbstqd &vghkd hfmnqhmf sgd l_sbghmf( sgdm vd cdrbqhad gnv
sn dwsdmc hs vhsg _ l_sbghmf mdsvnqj adsvddm sgd mncdr ne sgd tmhs
bdkk-
Noshnm 09 OYrr.Pdfidbs Rvhsbghmf- Kds tr ffqrs dwoknqd sgd rhlokdrs
enql ne rvhsbghmf _mc rdd vgx hs vntkcm–s vnqj enq qdsqnchqdbshud
a_bjrb_ssdq- Sgd rhlokdrs enql ne rvhsbghmf hr sn stqm sgd rvhsbg
’NM“ _mc ’NEE“+ _krn jmnvm _r o_rr.qdfidbs+ rgnvm hm Ehf- 4- Bnm,
rhcdq sgd qdfidbshnm bndflbhdms hm d_bg ne sgdrd rs_sdr9
• Hm sgd ’NEE“ rs_sd &rgnvm _r rs_sd 0( vgdm sgd rvhsbg hr nodm+

sgd hmbnlhmf v_ud e_bdr _m nodm kn_c+ _mc sgd v_ud hr etkkx
qdfidbsdc a_bj uh_ d_bg mncd a_bj sn sgd gxcqnognmd- @r _ qdrtks+
�𝑟𝑠𝑍𝑠𝑑0 � 0-

• Hm sgd ’NM“ rs_sd &rgnvm _r rs_sd 1(+ sgd mncd–r sdqlhm_kr _qd
bnmmdbsdc sn enql _ U_m @ss_ o_hq- Gdqd+ sgd qdbdhudc rhfm_k ax
nmd mncd hr sq_mrlhssdc sgqntfg sgd vhqd _mc sgdm dlhssdc ax sgd
rdbnmc mncd a_bj sn sgd gxcqnognmd-1 Sgdqdenqd+ hm sghr rs_sd+ _
v_ud qdbdhudc ax nmd mncd hr qd,dlhssdc ax sgd nsgdq+ qdrtkshmf hm
_ etkk qdfidbshnm eqnl sgd _ci_bdms mncd _mc _m d∗dbshud qdfidbshnm

1Adb_trd sgd eqdptdmbx hr udqx knv &_ edv jGy(+ sgd og_rd n∗rds sg_s sgd rhfm_k
tmcdqfndr sgqntfg sgd vhqd hr mdfkhfhakd- Enq dw_lokd+ _s 𝑒 ;1/ jGy _mc 𝑐;0l kdmfsg
vhqd xhdkcr _ og_rd bg_mfd ne 1𝜆𝑐]𝜃;/-///3 q_ch_mr+ vgdqd 𝜃 � 𝑎]𝑒 _mc 𝑎 hr sgd
roddc ne QE hm sgd vhqd+ h-d-+ 2·0/7 l.r-



Ehftpd 49 Noshnm 09 OYrr.Pdfidbs Rvhsbghmf-Vgdm rvhsbgdr _qd nodm+ sgd gxcqnognmd
rddr _ qdfidbshnm bndflbhdms �𝑛𝑠𝜑𝑠𝑐0 ne 0- Vgdm rvhsbgdr _qd bknrdc+ sgd gxcqnognmd _krn
rddr _ qdfidbshnm bndflbhdms �𝑛𝑠𝜑𝑠𝑐1 ne 0- Rhmbd �𝑛𝑠𝜑𝑠𝑐0 � �𝑛𝑠𝜑𝑠𝑐1 � /+ sgd gxcqnognmd
b_m–s cdsdbs sgd a_bjrb_ssdqdc qdronmrd-

Ehftpd 59 Noshnm 19 Bpnrr)OnkYphsx Rvhsbghmf-Vgdm rvhsbgdr bnmmdbs khjd,onk_qhshdr+
sgd gxcqnognmd rddr _ �𝑛𝑠𝜑𝑠𝑐0 � 0- Vgdm rvhsbgdr bnmmdbs bqnrr,onk_qhshdr+ sgd gx,
cqnognmd rddr _ �𝑛𝑠𝜑𝑠𝑐1 � �0-Sghr xhdkcr sgd ghfgdrs lnctk_shnm e_bsnq ne 3+ qdrtkshmf
hm _ ghfgkx cdsdbs_akd a_bjrb_ssdqdc qdronmrd-

rddm _s sgd gxcqnognmd ne �𝑟𝑠𝑍𝑠𝑑1 � 0-
Vghkd sghr rvhsbghmf _ooqn_bg n∗dqr _ U_m @ss_ adg_uhnq hm

sgd ’NM� rs_sd+ sgd qdfidbshnmr bnlhmf eqnl rs_sdr 0 _mc 1 l_x ad
hcdmshb_k hm _lokhstcd _mc og_rd _s sgd gxcqnognmd _s ltkshokd
_mfkdr+ vhsg �𝑟𝑠𝑍𝑠𝑑0 � 0 + _mc �𝑟𝑠𝑍𝑠𝑑1 � 0- Sghr xhdkcr _ lnctk_shnm
e_bsnq u_ktd ne / &odq Dp- 1(+ _mc qdrtksr hm mn cdsdbs_ahkhsx _mc &udqx
knv( RMQ _s sgd gxcqnognmd-2 Gdmbd+ vd mddc _ ch∗dqdms rvhsbghmf
ldbg_mhrl-
Noshnm 19 Bpnrr)OnkYphsx Rvhsbghmf- Hm sgd rdbnmc rvhsbghmf
sdbgmhptd+ vd hlokdldmsdc _ ldbg_mhrl sg_s l_hms_hmr sgd bnm,
mdbshnm adsvddm sgd svn mncdr ’NM“ _s _kk shldr+ ats snffkdr hs
adsvddm hm,og_rd _mc bntmsdq,og_rd onk_qhshdr- Sghr hcd_ hr rgnvm
hm Ehf- 5- Mnshbd sg_s d_bg ne svn sq_mrctbdqr g_ud _ onrhshud &)(
_mc mdf_shud &,( sdqlhm_k- Kds tr knnj _s sgd qdfidbshnm bndflbhdms hm
d_bg ne sgdrd rs_sdr9
• Hm rs_sd 0+ sgd mncdr– sdqlhm_kr _qd bnmmdbsdc sn enql _ U_m

@ss_ o_hq vhsg khjd,onk_qhsx &onrhshud,sn,onrhshud _mc mdf_shud,sn,
mdf_shud(+ rhlhk_q sn rs_sd 1 cdrbqhadc hm sgd oqduhntr rvhsbghmf
ldbg_mhrl- Sgdqdenqd+ sgd d∗dbshud qdfidbshnm dwodbsdc _s sgd
gxcqnognmd hr �𝑟𝑠𝑍𝑠𝑑0 � 0-

• Hm rs_sd 1+ sgd U_m @ss_ o_hqr _qd bnmmdbsdc hm bqnrr,onk_qhsx
&h-d-+ onrhshud,sn,mdf_shud _mc mdf_shud,sn,onrhshud(- Gdqd+ ctd
sn bqnrr,onk_qhsx+ sgd og_rd ne sgd qdfidbsdc v_ud dlhssdc eqnl
sgd U_m @ss_ hr 07/± rghesdc eqnl sgd nmd bqd_sdc ctd sn rs_sd 0
&rhmbd qdudqrhmf sgd unks_fd onk_qhshdr bqd_sdr _m nts,ne,og_rd
v_ud(- Hm nsgdq vnqcr+ sgd d∗dbshud qdfidbshnm bndflbhdms _s sgd
qdbdhudq hr �𝑟𝑠𝑍𝑠𝑑1 � �0-

Hm sghr rvhsbghmf _qbghsdbstqd+ sgd lnctk_shnm e_bsnq hr9

𝐿 � }�𝑟𝑠𝑍𝑠𝑑0 � �𝑟𝑠𝑍𝑠𝑑1 }1 � }0 � †�0( }1 � 3 &2(

Sghr ld_mr sg_s sghr rvhsbghmf _qbghsdbstqd qdrtksr hm sgd ghfgdrs
onrrhakd lnctk_shnm e_bsnq &rhmbd sgd l_whltl l_fmhstcd ne sgd
qdfidbshnm bndflbhdms hr 0(- Sgtr+ sghr _qbghsdbstqd g_r sgd ghfgdrs
cdsdbs_ahkhsx _mc ghfgdrs RMQ _s sgd gxcqnognmd+ _mc vd trd hs sn
cdrhfm ntq rvhsbghmf mdsvnqj- @oodmchw A dlohqhb_kkx bnlo_qdr
ch∗dqdms rvhsbghmf ldbg_mhrlr+ cdlnmrsq_shmf sgd rtodqhnqhsx ne
2Mnsd sg_s sghr cndr mns ld_m sg_s sgd RMQ vntkc ad udqx knv _s Ykk _mfkdr+ ats sg_s
sgdqd dwhrsr l_mx _mfkdr vgdqd sgd qdsqnchqdbshusx f_hm vntkc ad mdf_shud &_r vd
cdlnmrsq_sd dlohqhb_kkx hm @oodmchw A-

Ehftpd 69 UYm :ssY Tmhs Bdkk- @ tmhs bdkk bnmrhrsr ne svn ohdynr+ svn sq_mrenqldqr+
_mc _ bqnrr,onk_qhsx rvhsbg-

ntq bqnrr,onk_qhsx _ooqn_bg hqqdrodbshud ne sgd _mfkd ne hmbhcdmbd-
SpYmrenpldp)AYrdc LYsbghmf Mdsvnpi- Rn e_q+ ntq chrbtrrhnm
ne rvhsbghmf mdsvnqjr hfmnqdc sgd hlo_bs ne sgd ohdyndkdbsqhb sq_mr,
ctbdq–r hlodc_mbd- Hm oq_bshbd+ sghr hlod,c_mbd hr ghfgkx b_o_bhshud
_mc g_r rhfmhffb_ms u_qh_ahkhsx _bqnrr sq_mrctbdq cdrhfm &tmkhjd QE+
vgdqd dkdldmsr b_m ad d_rhkx l_sbgdc sn 4/ Γ(- Sgtr+ vd mddc _
ldbg_mhrl sn dmrtqd l_sbghmf enq oqnodq U_m @ss_ nodq_shnm-

Sn rdd vgx hlodc_mbd l_sbghmf hr bqhshb_k+ qdb_kk sg_s sgd nodq,
_shnm ne sgd U_m @ss_ cdodmcr nm sgd _ahkhsx ne sgd rhfm_k sn o_rr
sgqntfg eqnl nmd mncd sn _mnsgdq &_r rddm hm Ehfr-3 _mc 5(- Enql_kkx+
vd mddc sgd dkdbsqhb_k onvdq ne nmd mncd sn ad dmshqdkx sq_mredqqdc
sn sgd nsgdq mncd+ _mc uhbd,udqr_- Sgd onvdq cdkhudqdc eqnl nmd
mncd sn sgd nsgdq hr fhudm ax9

𝑂𝐸 � 𝑇 1
/

𝑃𝐸

1}𝑉𝐸 / 𝑉𝑁 }1
&3(

vgdqd 𝑉𝐸 hr sgd hlodc_mbd ne sgd mncd qdbdhuhmf onvdq+ 𝑃𝐸 �
Qd{𝑉𝐸{+ 𝑉𝑁 hr sgd hlodc_mbd ne sgd mncd cdkhudqhmf onvdq- Sn
l_whlhyd 𝑂𝐸 + vd mddc sn lhmhlhyd }𝑉𝐸 / 𝑉𝑁 }1- Sghr hr _bghdudc ax
rdsshmf 𝑉𝐸 � 𝑉 ∗

𝑁
- 3

Sn _ccqdrr sgdrd oqnakdlr+ vd hmsdfq_sdc _ sq_mrenqldq,a_rdc
l_sbghmf mdsvnqj adsvddm d_bg mncd hm dudqx o_hq _r rgnvm hm
Ehf- 6- Vd rds sgd l_fmdshyhmf hmctbs_mbd ne d_bg sq_mrenqldq trhmf
sgd enkknvhmf dpt_shnm9

𝐽𝑙 �
�}𝑉𝑀 }1

Hl{𝑉𝑀 {𝜙
&4(

vgdqd 𝑉𝑀 hr sgd mncd hlodc_mbd _mc 𝜙 hr sgd _mftk_q eqdptdmbx-
3Rdd @oodmchw B enq _ cds_hkdc _m_kxrhr nm sgd hlo_bs ne hlodc_mbd lhrl_sbg nm sgd
ad_lr fdmdq_sdc ax sgd qdsqnchqdbshud rsqtbstqd-



&Y( Rhmfkd Mncd &a( 1)dkdldms YppYx
Ehftpd 79 AYrdkhmd Cdrhfmr- &_( Rhmfkd mncd rvhsbghmf adsvddm nodm _mc l_sbgdc
kn_c rs_sdr- &a( 1,dkdldms _qq_x &ansg rhltks_mdntrkx( rvhsbgdc adsvddm nodm _mc
l_sbgdc kn_c rs_sdr-

Vhsg sghr ldsgnc+ vd bqd_sd _m dmc,sn,dmc l_sbg sq_mrenqlhmf sgd
ghfgkx b_o_bhshud+ bnlokdw,u_ktdc mncd hlodc_mbd hmsn nmd sg_s hr
dmshqdkx qd_k-4

Sghr rnktshnm noshlhydr sgd tokhmj RMQ _mc dkhlhm_sdr sgd mddc
enq k_qfd hmctbsnqr &vghbg _qd chflbtks sn rntqbd( _mc dm_akdr etkk CB
hrnk_shnm adsvddm sgd mncd _mc sgd rvhsbghmf bhqbthsqx+ rhmbd onvdq
sq_mredq hm _ sq_mrenqldq hr _bghdudc sgqntfg l_fmdshb bntokhmf-

2-1 UYkhcYshmf Ntp Tmhs Bdkk
Sn u_khc_sd ntq cdrhfm+ vd hlokdldmsdc _ a_rhb U_m @ss_ tmhs bdkk
&ne Ehf- 6( bnmrhrshmf ne svn ohdyndkdbsqhb sq_mrctbdqr sg_s vd e_aqh,
b_sdc hm,gntrd+ _ aqd_can_qc hmunkuhmf sgd cdrhfm ne sgd U_m @ss_
rvhsbghmf ldbg_mhrl trhmf sgd SR4@1205/ _m_knf rvhsbg Z25[+
_mc sgd sq_mrenqldq,a_rdc l_sbghmf- Sgd bgho hr _ ct_k rhmfkd,onkd
cntakd,sgqnv &ROCS( rvhsbg+ bnmffftqdc sn _bghdud bqnrr,onk_qhsx
rvhsbghmf- Vd bgnrd _ eqdptdmbx ne 07-4 jGy+ bknrd sn sgd qdrnm_mbd
eqdptdmbx ne sgd ohdyndkdbsqhb bxkhmcdq hm ntq sq_mrctbdq+ sn nosh,
lhyd sgd q_ch_shnm dflbhdmbx _mc odqenql_mbd ne sgd mncd- A_rdc
nm sgd eqdptdmbx bgnhbd+ vd ld_rtqdc sgd hlodc_mbd ne sgd mncd hm
sgd qhudqéntq sdrshmf dmuhqnmldmsésn cdrhfm ntq sq_mrenqldq,a_rdc
l_sbghmf mdsvnqj-

Vd bnlo_qdc sgqdd cdrhfmr9

• Rhmfkd,mncd �Ehf- 7Y(9 Sgd ffqrs v_r _ rhlokd rhmfkd sq_mrctbdq
a_bjrb_ssdq mncd- Sgd rhmfkd dkdldms v_r rvhsbgdc adsvddm sgd
enkknvhmf svn rs_sdr9 nodm kn_c _mc _ l_sbgdc kn_c 𝑉𝐿 + hm _
l_mmdq rhlhk_q sn o_rs vnqj Z2+ 10[-

• 1,dkdldms YqqYx �Ehf- 7a(9 Sgd rdbnmc v_r _ rhlokd 1,dkdldms
_qq_x+ bnmrhrshmf ne 1 dkdldmsr mdws sn d_bg nsgdq _mc rdo_q_sdc
ax 𝜃-5 Sgd svn rvhsbgdr vdqd bnmsqnkkdc rhltks_mdntrkx- Rodbhff,
b_kkx+ vd _ookhdc sgd r_ld Nodm.L_sbgdc rvhsbghmf odqenqldc
nm sgd rhmfkd mncd+ ats hmrsd_c nm svn mncdr rhltks_mdntrkx-

• UYm :ssY tmhs bdkk �Ehf- 5(9 Sgd sghqc hr ntq U_m @ss_ tmhs bdkk ne 1
dkdldmsr vhsg bqnrr,onk_qhsx-

Vd du_kt_sdc vgdsgdq sgd U_m @ss_ tmhs bdkk g_r sgd onsdmsh_k sn
r_shrex sgdrd svn cdrhqdc oqnodqshdr9 hloqnudc RMQ nudq _ rhmfkd
dkdldms+ _mc qdsqnchqdbshuhsx ur hmbhcdmbd _mfkdr bnlo_qdc sn sgd
a_rhb 1,dkdldms _qq_x- Sgtr+ vd odqenqldc _m dwodqhldms hm _ qhudq
sn bnlo_qd sgd _anud sgqdd cdrhfmr- Hm sghr dwodqhldms+ vd trdc
_ ohdyndkdbsqhb sq_mrctbdq e_aqhb_sdc hm,gntrd _r _ oqnidbsnq+ _m
4Enq _ cds_hkdc _m_kxrhr ne sgd onvdq sq_mrlhrrhnm _mc qdfidbshnm v_udr _mc sgdhq d∗dbs
nm sgd nodq_shnm ne _ ohdyndkdbsqhb U_m @ss_ _qq_x+ vd qdedq sgd qd_cdq sn @oodmchw @
_mc B
5Mnsd sg_s _bghduhmf _ rdo_q_shnm ne 𝜃.1 hr mns ed_rhakd ctd sn sgd unktldsqhb rsqtbstqd
ne sgd mncdr-

,8/ ,5/ ,2/ / 2/ 5/ 8/
@yhltsg @mfkd &cdf(
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U_m @ss_ Tmhs Bdkk
1,dkdldms @qq_x
Rhmfkd Mncd

Ehftpd 89 RMP ur :mfkd- Sgd bg_mmdk RMQ &cA( oknssdc ur- _yhltsg _mfkd ne _ rhmfkd
mncd &qdc(+ _qq_x &xdkknv(+ _mc U_m @ss_ &aktd(-

n∗,sgd,rgdke gxcqnognmd _r _ qdbdhudq+ _mc _ v_udenql fdmdq_,
snq &cds_hkr hm }3(- Vd rtaldqfdc sgd oqnidbsnq+ gxcqnognmd+ _mc
a_bjrb_ssdq cduhbd tmcdqv_sdq _s _ cdosg ne 1-4 l _mc _ ffwdc qntmc,
sqho chrs_mbd _qntmc 2 l- Hm d_bg dwodqhldms_k sqh_k+ vd qns_sdc sgd
a_bjrb_ssdq cduhbd eqnl ,8/© sn )8/© hm 04© hmbqdldmsr _mc bnlotsdc
ldch_m RMQ _bqnrr 514 o_bjdsr _s d_bg qns_shnm-

Ehf- 8 oknsr sgd ldch_m RMQ ur qns_shnm _mfkd enq _ rhmfkd mncd
&qdc(+ 1,dkdldms _qq_x &xdkknv(+ _mc 1,dkdldms U_m @ss_ &aktd(- Vd
l_jd sgd enkknvhmf nardqu_shnmr9
• Sgd ldch_m RMQ ne sgd rhmfkd mncd qdl_hmr qdk_shudkx bnmrs_ms

_qntmc 03-4 cA _bqnrr qns_shnmr- Sghr hr dwodbsdc rhmbd sgd mncd
hsrdke hr nlmhchqdbshnm_k &hm sgd gnqhynms_k ok_md(+ _mc sgd lhmnq
fitbst_shnmr &ne _ooqnwhl_sdkx 1 cA( _qd ctd sn rl_kk u_qh_shnmr
hm bg_mmdk bnmchshnmr-

• Sgd ldch_m RMQ ne sgd 1,dkdldms _qq_x od_jr sn 1/ cA &_s /±(
ats fitbst_sdr rhfmhffb_mskx _bqnrr _mfkdr+ vhsg RMQr _r knv _r
5 cA _s bdqs_hm nqhdms_shnmr- Sgtr+ vghkd _ rhlokd 1,dkdldms
_qq_x ntsodqenqlr sgd rhmfkd mncd _s rnld _mfkdr+ hs rhfmhffb_mskx
tmcdqodqenqlr hs _s nsgdq _mfkdr+ _mc vntkc mns ad cdrhq_akd hm
_ oq_bshb_k rxrsdl-

• Ehm_kkx+ sgd ldch_m RMQ ne sgd U_m @ss_ tmhs bdkk qdl_hmr qdk_,
shudkx bnmrs_ms _qntmc 1/ cA _bqnrr qns_shnmr- Sghr kd_cr sn svn
jdx bnmbktrhnmr9 ffqrs+ sgd U_m @ss_ hmcddc ntsodqenqlr sgd rhmfkd
mncd ax _qntmc 4-4 cA+ _fqddhmf vdkk vhsg sgd l_whltl sgdnqds,
hb_kkx dwodbsdc hloqnudldms nudq _ rhmfkd,mncd ne 1/ knf0/ †𝑀 ( ;
5cA enq M;1- Rdbnmc+ hs rgnvr sg_s tmkhjd sgd rs_mc_qc 1,dkdldms
_qq_x+ sgd U_m @ss_ _bghdudr qdsqnchqdbshuhsx _r hs b_m gnkc sgd
r_ld RMQ _bqnrr qns_shnmr-

2-2 Epnl Tmhs Bdkk sn 0C UYm :ssYr
Mnv sg_s vd g_ud cdrbqhadc sgd a_rhb tmhs bdkk ne ohdyndkdbsqhb U_m
@ss_+ sghr rdbshnm vhkk enbtr nm dwsdmchmf sgd tmhs bdkk U_m @ss_ sn
k_qfdq rsqtbstqdr hm nqcdq sn _bghdud ghfgdq f_hmr _mc sgtr knmfdq
chrs_mbdr- Qdb_kk sg_s sgd RMQ f_hm ne sgd U_m @ss_ hr 1/ knf0/ †𝑀 (+
vgdqd 𝑀 hr sgd mtladq ne dkdldmsr hm sgd _qq_x-6 Ehf- 00_ rgnvr
sgd _qbghsdbstqd ne _ 3,dkdldms U_m @ss_ _qq_x- Sn _bghdud qdsqnch,
qdbshuhsx+ sgd dkdldmsr _qd bnmmdbsdc _qntmc _m _whr ne rxlldsqx
qd_khydc gdqd ax bgnnrhmf sgd hmmdq sq_mrctbdqr &mncdr 1 _mc 2(
_r nmd o_hq+ _mc sgd ntsdq nmdr &mncdr 0 _mc 3( _r sgd nsgdq o_hq-
Bnmmdbshmf d_bg o_hq _mc rvhsbghmf sgdl rhltks_mdntrkx trhmf
sgd ldsgnc cdrbqhadc hm }2-0 dm_akdr qdsqnchqdbshuhsx-
6@oodmchw C cdrbqhadr gnv vd hlokdldmsdc _mc du_kt_sdc U@Ar vhsg ch∗dqdms 𝑀 +
_mc cdlnmrsq_sdr sg_s RMQ _mc ADQ hloqnud vhsg k_qfdq 𝑀 -



&Y( /z
-

&a( 34z &b( 8/z
Ehftpd 0/9 Nbbktrhnm Opnakdl hm 0C YppYxr- &_( @m _qq_x /© vhsg qdrodbs sn sgd
oqnidbsnq,gxcqnognmd o_hq cndr mns rt∗dq eqnl nbbktrhnm- &a( _s 34©+ sgd _qq_x rt∗dqr
eqnl _qntmc 4/$ nbbktrhnm ctd sn ogxrhb_k aknbj_fd eqnl nsgdq mncdr &b( Sgd nbbktrhnm
vnqrdmr sn 0//$ _s 8/©-

Vghkd dwsdmchmf sgd U_m @ss_ _qq_x adxnmc 1 dkdldmsr oqnuhcdr
_m RMQ f_hm oqnonqshnm_k sn sgd mtladq ne dkdldmsr+ _ U_m @ss_ _q,
q_x vhsg lnqd sg_m 1 dkdldmsr onrdr mdv bg_kkdmfdr- Rhmbd _bntrshb
sq_mrctbdqr _qd 2C rsqtbstqdr+ q_sgdq sg_m ok_m_q &_r vhsg QE.ll,
v_udr U_m @ss_ _qq_xr(+ sgdhq hmsdqqnf_shnm eqnl nakhptd _mfkdr
l_x kd_c sn aknbj_fd _mc ch∗q_bshnm ax md_qax mncdr- Sghr oqnakdl
hr rgnvm hm Ehf- 0/ vgdqd entq dkdldmsr _qd ffqrs ok_bdc _s /©+ sgdm
qns_sdc sn 34© _mc 8/©vhsg qdrodbs sn sgd oqnidbsnq.gxcqnognmd- Ctd
sn sgdhq ogxrhb_k rhyd+ dkdldmsr bknrdq sn sgd rntqbd adfhm sn nbbktcd
sgd etqsgdq nmdr- Hm Ehf- 0/_+ sgd oqnidbsnq _mc gxcqnognmd g_ud _
chqdbs khmd,ne,rhfgs sn _kk dkdldmsr- Gnvdudq+ hm Ehf- 0/a+ vgdm sgd
_qq_x hr _s _ 34© qns_shnm vhsg qdrodbs sn sgd gxcqnognmd,oqnidbsnq
o_hq+ _ants 4/$ ne d_bg ne sgd mncdr &_rhcd eqnl sgd md_qdrs nmd(
_qd nbbktcdc- Sghr qdctbdr sgd _lntms ne onvdq cdkhudqdc sn nb,
bktcdc mncdr _mc adbnldr lnrs oqnakdl_shb vgdm sgd _qq_x hr _s
8/© qns_shnm _r hm Ehf- 0/b- Gdqd+ _klnrs _kk sgd mncdr _rhcd eqnl
sgd ffqrs _qd aknbjdc- Sghr rhfmhffb_mskx hlo_bsr sgd odqenql_mbd
ne sgd U_m @ss_ _qq_x _mc oqdudmsr hs eqnl _bghduhmf sgd dwodbsdc
f_hmr _s k_qfd _mfkdr- @ccqdrrhmf sghr oqnakdl hr hlonqs_ms rhmbd
hm oq_bshb_k cdoknxldmsr nmd l_x mns jmnv vgdqd sgd a_bjrb_ssdq
_qq_x hr cdoknxdc+ nq sgd oqnidbsnq.gxcqnognmd l_x ad lntmsdc nm
_ lnahkd cqnmd vgnrd nqhdms_shnm hr antmc sn bg_mfd vhsg qdrodbs
sn sgd _qq_x _r hs sq_udkr-
RsYffdpdc :pbghsdbstpd9 Sn nudqbnld sghr oqnakdl+ vd rsYffdqdc
sgd dkdldmsr ne sgd _qq_x ax ok_bhmf sgdl _s ch∗dqdms gdhfgsr- Rtbg
_m _ooqn_bg _kknvr hmsdqqnf_shmf rhfm_kr sn qd_bg _kk sgd dkdldmsr _s
_kk qns_shnmr vghkd lhmhlhyhmf nbbktrhnmr+ sgtr aqhmfhmf sgd f_hm ne
sgd U_m @ss_ _bqnrr _kk nqhdms_shnmr- Ehf- 00a hkktrsq_sdr sgd _ooqn_bg
sn rs_ffdqhmf enq _ 3,dkdldms U_m @ss_ _qq_x+ vgdqd svn mncdr hm
sgd r_ld o_hq _qd ok_bdc _s ch∗dqdms kdudkr- Vghkd sghr _qbghsdbstqd
cndr mns bnlokdsdkx qdlnud sgd nbbktrhnm oqnakdl+ hs rhfmhffb_mskx
_kkduh_sdr hs+ _kknvhmf enq _bntrshb onvdq sn _kv_xr g_ud _ chqdbs
khmd ne rhfgs sn _s kd_rs svn dkdldmsr+ hmrsd_c ne nmd-

Sn du_kt_sd sgd hlo_bs ne rs_ffdqhmf+ vd odqenqldc _m dwodq,
hldms sn bnlo_qd sgd rs_ffdqdc _mc mnm,rs_ffdqdc _qbghsdbstqdr
enq _ 3,dkdldms U_m @ss_ _qq_x ax qns_shmf ansg _qq_xr eqnl ,8/±
sn )8/± hm rsdor ne 04± _mc ld_rtqhmf sgd RMQr _s d_bg _mfkd- Hm
sgd dwodqhldms+ sgd oqnidbsnq+ gxcqnognmd+ _mc a_bjrb_ssdq cduhbd
_qd 1-4 l cddo hm v_sdq- Vd rdms 514 o_bjdsr ne 13 ahsr d_bg _mc
bnlotsdc sgd ldch_m RMQ enq d_bg _qbghsdbstqd _s d_bg _mfkd-

Ehf- 01 hkktrsq_sdr sgd qdrtksr ne sghr dwodqhldms oknsshmf sgd rs_f,
fdqdc _qbghsdbstqd &hm qdc( _mc sgd mnm,rs_ffdqdc &hm aktd(- Sgd
ffftqd rgnvr sg_s vhsgnts rs_ffdqhmf+ sgd 3,dkdldms U_m @ss_ _qq_x
dwodqhdmbdr _ rhfmhffb_ms cqno hm sgd bg_mmdk RMQ ne lnqd sg_m 5 cA
adxnmc 5/±- Sghr hr ctd sn sgd nbbktrhnm oqnakdl cdrbqhadc d_qkhdq-
Gnvdudq+ vhsg sgd hlokdldms_shnm ne rs_ffdqhmf hm sgd 3,dkdldms
_qq_x+ sgd RMQ _s ,8/±+ ,64±+ )64±+ _mc )8/± hr k_qfdq ax _s kd_rs 3 cA
_mc _s lnrs 8 cA+ rhfmhffb_mskx hloqnuhmf sgd RMQ _s k_qfd hmbhcdmbd
_mfkdr- Sgdqdenqd+ ax rs_ffdqhmf sgd U_m @ss_ _qq_x dkdldmsr+ vd
nudqb_ld sgd nbbktrhnm oqnakdl _mc _bghdudc nqhdms_shnm,_fmnrshb
qdsqnchqdbshud ohdyn_bntrshb a_bjrb_ssdq-

2-3 Epnl 0C sn 1C UYm :ssYr
Sn etqsgdq hmbqd_rd sgd f_hm _mc q_mfd ne ntq U@A _qbghsdbstqd+
vd mddc sn _cc lnqd dkdldmsr sn ntq cdrhfm- Nmd _ooqn_bg sn
_bghdud sghr hr sn bnmshmtd dwo_mchmf sgd _qq_x _knmf sgd r_ld khmd
&h-d-+ ax _cchmf lnqd dkdldmsr gnqhynms_kkx(- Gnvdudq+ cnhmf rn
vntkc bnloqnlhrd sgd f_hm ne sgd _qq_x _s md_qax chrs_mbdr- Sghr
hr adb_trd sgd k_qfdq _m _qq_x hr hm _mx chldmrhnm+ sgd etqsgdq nmd
mddcr sn ad eqnl hs hm nqcdq sn _bghdud sgd e_q,ffdkc oqnodqshdr enq
_qq_x f_hm Z2/+ 26[-

@ lnqd hcd_k _ooqn_bg sn hmbqd_rd sgd f_hm hr sn rs_bj mdv dkd,
ldmsr hm ltkshokd qnvr+ sgtr bqd_shmf _ 1C _qq_x- Mns nmkx vntkc
sghr mdv _qbghsdbstqd n∗dq _cchshnm_k f_hm &1/ knf0/ †𝑀 ( vhsg 𝑀

mtladq ne dkdldmsr hm sgd _qq_x Z26[(+ ats hs vntkc _krn dm_akd
qdsqnchqdbshuhsx hm ansg _yhltsg _mc dkdu_shnm ok_mdr vghkd l_hm,
s_hmhmf _ bnlo_bs enql e_bsnq- Hmsdqdrshmfkx+ vghkd _ 0C U_m @ss_ hr
bnlonrdc ne _m _qq_x ne dkdldmsr hmsdqbnmmdbsdc hm rxlldsqhb_k
o_hqr vhsg qdedqdmbd sn _m Ywhr ne rxlldsqx+ _r rgnvm oqduhntrkx
hm Ehf- 00_ + sgd 1C _qq_x q_sgdq qdpthqdr _ bdmsdq ne rxlldsqx+ _r
rgnvm hm Ehf- 00b vhsg sgd 3w1 U_m @ss_ _qq_x-

Sgd cdrhfm ne _ 1C _qq_x b_qqhdr rhlhk_q bg_kkdmfdr sn sgnrd ne _
0C _qq_x ats hm ansg ok_mdr- Rhlhk_q sn gnv hmbqd_rhmf sgd mtladq
ne dkdldmsr hm nmd _whr bntkc kd_c sn nbbktrhnm _mc sgtr ghmcdqr sgd
odqenql_mbd ne sgd U_m @ss_ _s nakhptd _mfkdr+ sgd _cchshnm ne lnqd
qnvr vntkc qdrtks hm sgd r_ld oqnakdl vhsg _ v_ud hmsdqqnf_shmf
sgd _qq_x eqnl _anud nq adknv- Sgdqdenqd+ sn lhshf_sd sghr oqnakdl+
vd rs_ffdqdc sgd dkdldmsr ne sgd _qq_x hm ansg chldmrhnmr &_r vd
rgnv hm }3(- @ lhbqn,admbgl_qj dlohqhb_kkx cdlnmrsq_shmf sghr
2C qdsqnchqdbshuhsx hr oqnuhcdc hm @oodmchw D-

2-4 Epnl UYm :ssY Mncdr sn Mdsvnpir
Athkchmf nm sgd bnqd U@A mncd _qbghsdbstqd+ vd b_m cdrhfm _m dmshqd
U@A tmcdqv_sdq a_bjrb_ssdq mdsvnqj-
AYbirbYssdp BnlltmhbYshnm- Qdb_kk eqnl }1 sg_s _m tmcdqv_sdq
a_bjrb_ssdq mncd bnlltmhb_sdr hmenql_shnm ax lnctk_shmf sgd
hmbnlhmf _bntrshb rhfm_k- Rhlhk_q sn oqduhntr a_bjrb_ssdq rxrsdlr Z2+
10+ 18[+ U@A _cnosr EL/ lnctk_shnm nm sgd tokhmj- Sgd tokhmj
c_s_ eqnl sgd U_m @ss_ mncd hr o_bjdshydc rtbg sg_s sgd o_xkn_c
hr oqdbdcdc ax _ oqd_lakd vghbg hr k_sdq trdc enq cdsdbshnm _mc
dpt_khy_shnm- Sgd EL/,dmbncdc a_bjrb_ssdq rhfm_k eqnl sgd U_m
@ss_ mncd hr qdbdhudc _mc cdbncdc ax _ gxcqnognmd _qq_x-
Cdbnchmf- Sn cd_k vhsg sgd chrodqrhud tmcdqv_sdq bg_mmdk+ vd
_cnos _m _c_oshud ltksh,bg_mmdk cdbhrhnm eddca_bj dpt_khydq &CED(
athks nm o_rs vnqj hm tmcdqv_sdq _bntrshb bnlltmhb_shnmr sn nosh,
l_kkx bnlahmd qdbdhudc rhfm_kr _bqnrr ltkshokd gxcqnognmdr Z14[-



&Y( 0C UYm :ssY :ppYx &a( RsYffdpdc :pbghsdbstpd- &b( 1C UYm :ssY :ppYx
Ehftpd 009 Ltksh)mncd UYm :ssY Ypbghsdbstpdr- &_( 3,dkdldms U_m @ss_ vgdqd o_hqr _qd bnmmdbsdc _qntmc rxlldsqx _whr- &a( Sgd _qbghsdbstqd bqd_sdr _ ch∗dqdmbd hm dkdu_shnm
adsvddm sgd dkdldmsr hm _ o_hq ne sgd U_m @ss_- &b( @ 3w1 _qbghsdbstqd+ vgdqd dkdldmsr _qd bnmmdbsdc _qntmc _ bdmsdq ne rxlldsqx-
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Ehftpd 019 RMP ur- :mfkd- Sgd bg_mmdk RMQ &cA( oknssdc ur- _yhltsg _mfkd ne sgd
mnm,rs_ffdqdc &aktd( _mc sgd rs_ffdqdc &qdc( 3w0 U_m @ss_ _qq_xr-

Sn bnmshmt_kkx sq_bj sgd bg_mmdk u_qh_shnmr+ vd odqenql odq,rxlank
QKR toc_sd nm sgd bndflbhdms udbsnq �+ vghbg lhmhlhydr sgd enkknv,
hmf lhmhltl,rpt_qdc,dqqnq &LRD( bnrs etmbshnm9

𝐹ℎ †𝑏( �
ℎ∑

𝑘�/
𝜃ℎ�𝑘 }𝑛𝑘 � 𝑐𝑘 }1

vgdqd 𝑛𝑘 qdoqdrdmsr sgd dpt_khydc rxlank+ c𝑘 qdoqdrdmsr sgd dpt_k,
hy_shnm cdbhrhnm+ 𝜃 cdmnsdr sgd enqfdsshmf e_bsnq- Sgd _anud noshlhy_,
shnm b_m ad rnkudc vhsg sgd bk_rrhb_k Vhdmdq–r mnql_k dpt_shnm Z14[-
Rhmbd o_rs tmcdqv_sdq CEDr vdqd cdrhfmdc enq rs_mc_qc og_rd,rghes
jdxhmf &d-f-+ AORJ(+ vd _c_osdc sgdl sn EL/,dmbncdc c_s_ ax sqd_s,
hmf sgd EL/ bnchmf ne c_s_ q_sd 𝑒𝑐 _r lhmhltl,rghes jdxhmf &LRJ(
vhsg 𝑒𝑎/ � ±/.64𝑒𝑐 bnmrs_ms rtab_qqhdq- @oodmchw G oqnuhcdr sgd
l_sgdl_shb_k _m_kxrhr enq sghr oqd,oqnbdrrhmf-

3 HLOKDLDMS:SHNM � DU:KT:SHNM
3-0 UYm :ssY :ppYx
Sgd U_m @ss_ _qq_x _qbghsdbstqd hmbktcdr tmcdqv_sdq sq_mrctbdqr+
sq_mrenqldq,a_rdc l_sbghmf mdsvnqjr enq d_bg hmchuhct_k dkdldms
ne sgd _qq_x+ _mc _ rvhsbghmf ldbg_mhrl-
&Y( TmcdpvYsdp SpYmrctbdpr- @s sgd bnqd ne sgd sq_mrctbdq hr sgd
RLB4336S3/000 ohdynbdq_lhb bxkhmcdq eqnl Rsdlhmb Z27[+ vhsg _
mnlhm_k qdrnm_mbd eqdptdmbx ne 06 jGy hm q_ch_k lncd- Sn e_aqhb_sd
sgd sq_mrctbdq+ vd enkknvdc _ rhlhk_q oqnbdrr sn o_rs vnqj Z2[+
lnchexhmf sgd oqnbdctqdr sn hloqnud qtffdchy_shnm _mc v_sdq,
oqnnffmf- @oodmchw E cds_hkr ntq sq_mrctbdq cdrhfm _mc e_aqhb_shnm
oqnbdrr-
&a( :ppYx-Vd hlokdldmsdc U_m @ss_ rsqtbstqdr ne ch∗dqdms rhydr
ax bnlahmhmf svn+ entq+ _mc dhfgs sq_mrctbdqr hm ch∗dqdms nqf_mh,
y_shnmr9 khmd_q+ 1C+ rs_ffdqdc+ dsb- Enq aqduhsx+ vd cdrbqhad ntq lnrs

bnloqdgdmrhud 7,dkdldms _qq_x+ vghbg vd cdmnsd 3w1 rsYffdqdc
UYm :ssY YqqYx _mc vghbg vd trd hm lnrs ne ntq du_kt_shnm- @r
rgnvm hm Ehf- 02_+ sgd _qq_x bnmrhrsr ne svn qnvr ne entq dkdldmsr
d_bg _mc sgd dkdldmsr _qd ok_bdc hm _ rs_ffdqdc bnmffftq_shnm sn
nudqbnld sgd nbbktrhnm oqnakdl- Vd hlokdldmsdc nsgdq _qq_xr
dhsgdq _r _ rtards nq rhlokhffdc u_qh_ms ne sghr cdrhfm _mc cdrbqhad
sgdl vgdmdudq sgdx _qd trdc- Hm ntq du_kt_shnm+ sgd U_m @ss_ _qq_x
hr dmshqdkx rtaldqfdc hm v_sdq-

Hs hr vnqsg mnshmf sg_s sgd dkdldmsr hm ntq _qq_xr _qd ro_bdc _s
_ants nmd v_udkdmfsg ctd sn unktldsqhb bnmrsq_hmsr+ rhmbd sgd mncd
hsrdke g_r _ ch_ldsdq ne _ants nmd 𝜃- Hm sgd _ardmbd ne rtbg bnmrsq_hms+
nmd vntkc ro_bd sgd mncdr _s 𝜃]1- Hmsdqdrshmfkx+ ntq bgnrdm ro_bhmf
ne 𝜃 rshkk fdmdq_sdr sgd r_ld onvdq cdmrhsx hm sgd chqdbshnm ne sgd
rntqbd _mc cndr mns hlo_bs sgd nodq_shnm &nq admdffsr( ne sgd U_m
@ss_- Sghr hr adb_trd sgd hmbqd_rdc ro_bhmf bqd_sdr mdv YcchshnmYk
fq_shmf knadr ats vhsg m_qqnvdq ad_lr Z28[- Sgtr+ sgd l_hm knad
&vghkd adhmf m_qqnvdq ctd sn sgd vhcdq _odqstqd( l_hms_hmr sgd
r_ld onvdq hm sgd qdsqnchqdbshud chqdbshnm-
&b( GYpcvYpd-Vd btrsnl,cdrhfmdc _mc e_aqhb_sdc _ oqhmsdc bhqbths
an_qc &OBA( enq a_bjrb_ssdq lnctk_shnm.bnmsqnk _mc hlodc_mbd
l_sbghmf &ognsn rgnvm hm Ehf- 13a ne @oodmchw E(- Hlodc_mbd
l_sbghmf hr hlokdldmsdc _r _ sq_mrenqldq,a_rdc mdsvnqj _r cd,
rbqhadc hm }2-0- Enq sgd sq_mrenqldq bnqd+ vd trd _m QL,5 edqqhsd
bnqd vhsg𝜑𝐸 � 14/ mG Z3/[+ oqnuhchmf 14/ mG odq stqm rpt_qdc- Sgd
a_bjrb_ssdq mncdr _qd _ooqnwhl_sdkx 4/ � 𝑖11/Γ+ xhdkchmf 𝑀𝑛 � 8/
stqmr nm sgd oqhl_qx &sgd onqs bnmmdbsdc sn sgd a_bjrb_ssdq mncd(
_mc 𝑀𝑟 � 15 stqmr nm sgd rdbnmc_qx &sgd onqs sg_s sgd rvhsbghmf mds,
vnqj rddr(+ etkkx l_sbghmf dmc,sn,dmc sgd mncd sn _ qd_k hlodc_mbd
ne 4/ Γ-

A_bjrb_ssdq rvhsbghmf hr qd_khydc trhmf dhfgs SR4@1205 1,bg_mmdk
_m_knf rvhsbghmf HBr Z30[- Sgd HB mdsvnqj hr cdrhfmdc sn dm_akd
svn lncdr ne nodq_shnm9 0( ntq bqnrr,onk_qhsx rvhsbghmf enq qdsqn,
chqdbshud a_bjrb_ssdq &cdrbqhadc hm }2-0(: 1( rs_mc_qc _qq_x,a_rdc
rvhsbghmf- Sgd rvhsbgdr b_m ad bnmsqnkkdc trhmf _mx oqnbdrrnq &d-f-+
lhbqn,bnmsqnkkdqr(: enq rhlokhbhsx+ vd trd _m M10/ TRQO rnesv_qd
q_chn Z31[- 7

3-1 PdYcdp HlokdldmsYshnm
Ntq qd_cdq bnmrhrsr ne svn l_hm bnlonmdmsr9
&Y( SpYmrlhssdp- Vd trd _m tmcdqv_sdq sq_mrctbdq &cdrbqhadc
hm }3-0( _r ntq sq_mrlhssdq- Sgd sq_mrlhssdq mncd hr bnmmdbsdc sn
_ bk_rr,C onvdq _lokhffdq SH SO@2134 Z32[ sgqntfg _ ghfg,onvdq
7Lnqd cds_hkr nm sgd OBA _mc onvdq bnmrtloshnm _qd hm @oodmchw E-



&Y( 3w1 RsYffdpdc UYm :ssY YppYx- &a( PdYcdp-

&b( RYlokd DwodphldmsYk Rdsto-

&c( LYo ne sgd Phudp Cnbi-

Ehftpd 029 Rxrsdl HlokdldmsYshnm Ymc DuYktYshnm- &_( Sgd 3w1 rs_ffdqdc U_m @ss_ _qq_x- &a( Ntq qd_cdq hmbktcdr _ sq_mrlhssdq _mc gxcqnognmd _qq_x- &b( rgnvr _ r_lokd
sdrshmf _s bknrd,ax q_mfd+ vgdqd sgd qd_cdq hr nm sgd kdes _mc sgd a_bjrb_ssdq _qq_x _mc rtoonqshmf g_qcv_qd _qd nm sgd qhfgs- &c( rgnvr _m nudqgd_c uhdv ne sgd cnbj trdc enq
du_kt_shnm+ l_qjhmf r_lokd knb_shnmr vgdqd sgd dwodqhldmsr vdqd bnmctbsdc-

sq_mrenqldq l_sbghmf mdsvnqj vhsg sgd r_ld bnqd _r hm }3-0- Sgd
sq_mrenqldq hr cdrhfmdc trhmf sgd r_ld oqhl_qx l_fmdshyhmf hm,
ctbs_mbd _r hm Dp- 4 vghkd _citrshmf sgd rdbnmc_qx stqmr sn _bghdud
3Γ hlodc_mbd sn l_whlhyd onvdq sq_mredq eqnl sgd _tchn onvdq
_lokhffdq- Sgd hmots rhfm_k sn sgd onvdq _lokhffdq hr fdmdq_sdc ax
_ ghfg,qdrnktshnm _tchn C@B DRR DR8/07Z33[- Sn qdctbd sgd mnhrd
kd_j_fd _s sgd bn,knb_sdc qdbdhudq _qq_x+ vd hmrdqs _ en_l an_qc
&WOR Z34[ 2/w2/w0-2 bl2( adsvddm sgd gxcqnognmd _qq_x _mc sgd
oqnidbsnq _r rgnvm hm Ehf- 02a hm nqcdq sn qdfidbs sgd l_inqhsx ne
sgd khmd,ne,rhfgs kd_j_fd o_sg eqnl sgd oqnidbsnq- Sgqntfgnts ntq
du_kt_shnm+ vd sq_mrlhssdc _s 07-4 jGy trhmf 0-7 v_ssr &nq kdrr( ne
hmots dkdbsqhb_k onvdq tmkdrr nsgdqvhrd rodbhffdc-8

&a( Pdbdhudp YppYx- Sgd a_bjrb_ssdqdc rhfm_k hr qdbdhudc ax _ 6,
dkdldms qdbdhudq _qq_x rgnvm hm Ehf- 02a+ vghbg bnmrhrsr ne _ Qd,
rnm SB3/03 gxcqnognmd _mc 5 knv,bnrs @pt_qh_m @tchn G0B gx,
cqnognmdr Z36+ 37[- D_bg G0B gxcqnognmd hr bnmmdbsdc sn _ 2/cA
btrsnl,cdrhfmdc _lokhffdq a_rdc nm @m_knf Cduhbd @C7545 Z38+ 4/[-
Sgd qdbdhudc rhfm_k _s d_bg gxcqnognmd hr r_lokdc ax _ 13,ahs @CB
Bhqqtr Knfhb BR4270 Z40[- Enq sgd chfhs_k hmsdqe_bd+ sgd @CBr enq
qdbdoshnm _mc sgd C@B enq sq_mrlhrrhnm _qd bnmmdbsdc sn _ Whkhmw
6@1//S EOF@ Z41[ hm _ btrsnl OBA an_qc sg_s sq_mrk_sdr adsvddm
ROH rdqh_k c_s_ _mc OBHd atr _ss_bgdc sn _ bnlotsdq sg_s qtmr sgd
c_s_ qdbnqchmf _mc nffihmd cdbnchmf ohodkhmd-

3-2 DuYktYshnm
&Y( Sdrshmf Dmuhpnmldms-Vd du_kt_sdc U@A hm ansg _ qhudq &3 l
cdosg( _mc sgd @sk_mshb nbd_m &2/ l cdosg(- Lnrs dwodqhldmsr vdqd
odqenqldc hm sgd qhudq- Ntq du_kt_shnm dmuhqnmldmsr g_c rs_mc_qc
rntqbdr ne tmcdqv_sdq mnhrd _mc hmsdqedqdmbd+ hmbktchmf l_qhmd
_mhl_kr+ lnsnqan_sr+ r_hkan_sr+ _mc rghor+ _r vdkk _r nsgdq tmcdq,
v_sdq _bntrshb bnlltmhb_shnm rxrsdlr- @s sgd qhudq+ vd du_kt_sdc
U@A vhsg ntq dptholdms nm _ cnbj sg_s hr _ants 044 l hm kdmfsg+
_mc _r rtbg ntq oq_bshb_k q_mfd khlhs hr 044 l nmd,v_x &_mc 20/ l
8Ntq sq_mrlhssdc btltk_shud rntqbd dwonrtqd kdudk &𝑁𝜑𝐸𝑎𝑡𝑘 ( hm d_bg dwodqhldms
v_r hm bnlokh_mbd vhsg sgd khlhsr cdffmdc ax sgd l_qhmd l_ll_k oqnsdbshnm _bs
&LLO@( Z35[-

qntmc,sqho(- @m dw_lokd rdsto ne sgd cnbj b_m ad rddm hm Ehf- 02b
_mc _m nudqgd_c uhdv ne ntq du_kt_shnm dmuhqnmldms _s sgd cnbj hr
rgnvm hm Ehf- 02c- Hm ntq dwodqhldmsr+ vd u_qhdc sgd knb_shnm+ cdosg+
_mc nqhdms_shnm ne sgd sq_mrlhssdq+ qdbdhudq+ _mc a_bjrb_ssdq mncdr-
R_lokd du_kt_shnm knb_shnmr _qd l_qjdc ax qdc cnsr hm Ehf- 02c- Ntq
dwodqhldmsr vdqd odqenqldc _bqnrr ch∗dqdms vd_sgdq bnmchshnmr
&hmbktchmf vhmc+ q_hm+ _mc rmnv(-
&a( PnsYshnmr- Sn du_kt_sd sgd _mftk_q bnudq_fd ne u_qhntr U@A
hlokdldms_shnmr+ vd athks _ btrsnl qns_shmf cduhbd sg_s trdr _m
RSL12HO,1DM MDL@ 12 rsdoodq lnsnq Z42[ _mc _ adks cqhud sn
qns_sd _ rg_es sg_s sgd a_bjrb_ssdq cduhbd hr _ss_bgdc sn hm sgd v_sdq-
Sghr cduhbd+ vghbg vd qdedq sn _r sgd ’_tsnqns_snq� &ognsn hm Ehf- 13b
ne @oodmchw E(+ _kknvr tr sn _bghdud _m _mftk_q oqdbhrhnm ne ∼0±-
&b( Ldsphbr Ymc Tokhmi CYsY- Vd du_kt_sdc ansg sgd ahs,dqqnq
q_sd &ADQ( _mc sgd rhfm_k,sn,mnhrd q_shn &RMQ( hm ntq qdrtksr- Vd
bnlotsd ADQ ax b_kbtk_shmf sgd q_shn ne hmbnqqdbskx cdbncdc ahsr sn
sgd mtladq ne jmnvm sq_mrlhssdc ahsr+ _mc RMQ ax b_kbtk_shmf sgd
q_shn ne sgd l_fmhstcd rpt_qdc ne sgd ntsots rxlank drshl_sd sn sgd
ld_m rpt_qd dqqnq nudq sgd ntsots drshl_sdc ahsr eqnl sgd CED+ _r
cdffmdc hm oqhnq vnqj nm tmcdqv_sdq bnlltmhb_shnm rxrsdlr Z14[-
Vd rds sgd lhmhltl ADQ sn 0/�3 rhmbd ntq o_bjds rhyd hr _kv_xr
rl_kkdq sg_m 0/3 ahsr-

4 PDRTKSR
Sghr rdbshnm qdonqsr gnv vd du_kt_sdc sgd odqenql_mbd ne U@A
_bqnrr bnlltmhb_shnm q_mfd+ sgqntfgots+ _mc sgd mtladq ne gx,
cqnognmd bg_mmdkr trdc hm cdbnchmf sgd qdbdhudc a_bjrb_ssdq rhfm_k-
Vd odqenqldc nudq 0+4// dwodqhldms_k sqh_kr hm sns_k-

4-0 BnlltmhbYshnm PYmfd
Ehqrs+ vd du_kt_sdc sgd bnlltmhb_shnm q_mfd ne U@A ax a_bjrb_s,
sdqhmf c_s_ _s u_qxhmf q_mfdr- Vd bnlo_qdc sgd 3w1 rs_ffdqdc U_m
@ss_ _qq_x sn svn _cchshnm_k hlokdldms_shnmr9
• AYrdkhmd &Nlmhchqdbshnm_k Mncd+ Rhmfkd Bg_mmdk(9 Sgd a_rd,

khmd v_r cdrhfmdc sn enkknv o_rs vnqj nm tmcdqv_sdq a_bjrb_s,
sdq Z2+ 10[- Sgdrd rxrsdlr kdudq_fd _ rhmfkd nlmhchqdbshnm_k



sq_mrctbdq enq a_bjrb_ssdq _mc _ rhmfkd,bg_mmdk gxcqnognmd
qdbdhudq-0/ Enq e_hqmdrr ne bnlo_qhrnm+ vd trdc ntq noshlhydc
sq_mrctbdq &cdrbqhadc hm }3-0( _r a_bjrb_ssdq mncd hm sghr a_rdkhmd+
_mc sgd qdbdhudq hr bnmffftqdc sn cdbncd eqnl _ rhmfkd SB3/03
gxcqnognmd bg_mmdk-

• DmgYmbdc AYrdkhmd &Nlmhchqdbshnm_k Mncd+ Ltkshbg_mmdk(9 Vd
hlokdldmsdc _m dmg_mbdc a_rdkhmd vghbg trdr sgd r_ld nlmh,
chqdbshnm_k a_bjrb_ssdq mncd _r _anud+ ats _krn trdc ntq ltksh,
bg_mmdk qdbdhudq &5 G0B gxcqnognmdr _mc 0 SB3/03 gxcqnognmd(+
_r cdrbqhadc hm }3-1-

Vd odqenqldc sqh_kr _bqnrr sgqdd c_xr _s chrs_mbdr q_mfhmf eqnl
0/ l sn 04/ l &sgd dcfd ne ntq cnbj(- Hm d_bg dwodqhldms+ vd ffwdc
sgd c_s_ q_sd sn 4// aor _mc sgd sq_mrlhs onvdq sn 0-7 V- Enq d_bg
ne sgd sgqdd c_xr+ vd ffwdc sgd knb_shnm ne sgd qd_cdq _s nmd rodbhffb
knb_shnm+ ats u_qhdc sghr knb_shnm _bqnrr c_xr hm nqcdq sn nas_hm
q_mfd qdrtksr hm ch∗dqdms dmuhqnmldmsr- Vd odqenqldc 7 sqh_kr _s
d_bg q_mfd enq d_bg ne sgd sgqdd c_xr _mc sgd sgqdd bnmffftq_shnmr+
xhdkchmf _ sns_k ne 0+/81 dwodqhldms_k sqh_kr- Vd cdbncd sgd qdbdhudc
rhfm_k trhmf sgd qnatrs cdbnchmf ohodkhmd cdrbqhadc hm }3-1 _mc
bnlotsd sgd ADQ _bqnrr sgd 13 sqh_kr _s d_bg q_mfd-

Ehf- 03 oknsr sgd ldch_m ADQ ur- q_mfd enq U@A &aktd(+ a_rd,
khmd &xdkknv(+ _mc dmg_mbdc a_rdkhmd &qdc(- Vd l_jd sgd enkknvhmf
qdl_qjr9
• Enq sgd a_rdkhmd+ _r sgd q_mfd hmbqd_rdr eqnl 0/ sn 1/l+ sgd

ADQ rg_qokx hmbqd_rdr eqnl 1·0/�1 sn /-4 _mc sgdm qdl_hmr
_qntmc /-4 enq _kk ld_rtqdc q_mfdr+ chrok_xhmf _m hm_ahkhsx sn
cdbncd _s _mx chrs_mbd _anud 1/l- Sgdrd qdrtksr _qd hm khmd vhsg
sgd ghfgdrs q_mfdr qdonqsdc hm oqduhntrkx otakhrgdc vnqj _s
sgd bnqqdronmchmf sgqntfgotsr Z2+ 4+ 10[-00Sgd hmbqd_rd hm ADQ
vhsg chrs_mbd hr dwodbsdc rhmbd sgd a_bjrb_ssdq qdronmrd fdsr
vd_jdq vhsg chrs_mbd+ _mc dudmst_kkx cqnor adknv sgd mnhrd
finnq+ oqdudmshmf cdbnchmf-

• Sgd dmg_mbdc a_rdkhmd chrok_xr _ rhlhk_q sqdmc vhsg _ rg_qo
hmbqd_rd hm ADQ eqnl 0/�2 _s 0/l sn /-4 _s 3/l- Hsr hloqnud,
ldms bnlo_qdc sn sgd a_rdkhmd hr dwodbsdc rhmbd sgd qdbdhudq
hmbnqonq_sdr _ ltkshbg_mmdk CED-

• Ehm_kkx+ enq U@A+ _r sgd chrs_mbd hmbqd_rdr eqnl 0/ sn 04/l+ sgd
ADQ hmbqd_rdr nmkx eqnl 0/�3 sn 1·0/�2- @r vhsg sgd oqduhntr
b_rdr+ sgd ADQ hmbqd_rdr vhsg q_mfd hr dwodbsdc ctd sn sgd qd,
ctbshnm hm a_bjrb_ssdq qdronmrd vhsg chrs_mbd- Ats+ dudm _s 04/l
&h-d-+ 04w sgd chrs_mbd ne 0/ l(+ U@A ntsodqenqlr sgd a_rdkhmd ax
lnqd sg_m svn nqcdqr ne l_fmhstcd hm ADQ: _mc+ hs _bghdudr _
rhlhk_q ADQ _r sgd dmg_mbdc a_rdkhmd _s 04w lnqd q_mfd &04/ l
ur 0/ l(-
Sgdrd qdrtksr cdlnmrsq_sd sg_s U@A rhfmhffb_mskx dwsdmcr sgd

q_mfd ne tmcdqv_sdq a_bjrb_ssdq &_bghduhmf 2// l qntmc,sqho( nudq
rs_sd,ne,sgd,_qs o_rs rxrsdlr &_mc sgdhq dmg_mbdldmsr(- Hlonqs_mskx+
sgdrd ADQr _qd enq sgd q_v c_s_ &h-d-+ adenqd dqqnq,bnqqdbshnm( _mc
_s qdk_shudkx knv onvdq &0-7 V(-
0/Mnsd sg_s vghkd Z10[ g_r ghfgdq a_mcvhcsg sg_m Z2[+ ntq du_kt_shnm enbtrdr nm _
m_qqnv a_mcvhcsg: gdmbd+ ansg vntkc odqenql rhlhk_qkx vhsghm sgd a_mcvhcsg ne
nodq_shnm hm ntq du_kt_shnm-
00Hs hr vnqsg mnshmf sg_s sgd q_mfd b_m ad annrsdc ax _ookxhmf bnchmf _mc.nq he sgd
oqnidbsnq hr bknrdq sn sgd a_bjrb_ssdq mncd- Enq dw_lokd+ T1A _bghdudr 5/ l qntmc,sqho
&h-d-+ 2/ l nmd,v_x( ax bnchmf sn ahqsq_sd ne 0 ahs odq 01/ r &rdd Ehf- 01 hm Z10[(- @mnsgdq
dw_lokd hr sg_s tmcdqv_sdq a_bjrb_ssdq hl_fhmf Z4[ _bghdudr _ q_mfd ne 3/ l trhmf _
rgnqsdq cnvmkhmj &oqnidbsnq,sn,a_bjrb_ssdq chrs_mbd v_r 0 l(- @ookxhmf rhlhk_q kdudkr
ne bnchmf nq cnvmkhmj q_mfdr hr khjdkx sn dwsdmc U@A sn jhknldsdq,rb_kd chrs_mbdr-
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Ehftpd 039 ADP ur PYmfd- Sgd ffftqd oknsr sgd ADQ ur q_mfd enq U@A &aktd(+ a_rdkhmd
&qdc(+ _mc dmg_mbdc a_rdkhmd &xdkknv(-

Hs hr vnqsg mnshmf sg_s sgd q_mfd hloqnudldms _bghdudc ax U@A
&04·( dwbddcr vg_s nmd vntkc dwodbs eqnl sxohb_k U_m @ss_ _qbgh,
sdbstqdr+ o_qshbtk_qkx hm sgd bnmsdws ne o_rs QE cdrhfmr- Sghr b_m ad
ctd sn svn qd_rnmr sg_s rsdl eqnl sgd m_stqd ne sgd tmcdqv_sdq
_bntrshb bg_mmdk9
• Ehqrs+ _ jdx bg_kkdmfd vhsg cdbnchmf tmcdqv_sdq _bntrshb rhfm_kr

_qhrdr eqnl rdudqd ltksho_sg b_trdc ax rntmc qdfidbshnmr n∗ sgd
v_sdq rtqe_bd _mc qhudq finnq &o_qshbtk_qkx hm rg_kknv,v_sdq dmuh,
qnmldmsr(: sghr ltksho_sg b_trdr hmsdq,rxlank hmsdqedqdmbd &HRH(
vghbg ntq cdbhrhnm,eddca_bj dpt_khydq drshl_sdr _mc dkhlhm_sdr-
@m _cchshnm_k admdffs ne U_m @ss_ qdsqnchqdbshuhsx &nm sno ne sgd
_qq_x f_hm( tmcdqv_sdq hr sg_s hs lhshf_sdr sghr ltksho_sg &rhmbd
hs enbtrdr sgd _bntrshb onvdq a_bj snv_qcr sgd sq_mrlhssdq b_tr,
hmf kdrr rhfm_k sn sq_udk nm o_sgr vgdqd qdfidbshnmr l_x nbbtq(-
Sghr qdctbdr HRH+ vghbg hm stqm dm_akdr sgd cdbhrhnm eddca_bj
dpt_khydq sn adssdq drshl_sd sgd qdbdhudc ahsr _mc sgtr qdctbdr
sgd ADQ nm sno ne sgd qdctbshnm hm ADQ ctd sn sgd hmbqd_rdc
rhfm_k rsqdmfsg eqnl sgd U_m @ss_-

• Sgd rdbnmc qd_rnm hr sgd roqd_chmf e_bsnq ne oqno_f_shnm- Hm
o_qshbtk_q+ vghkd hm eqdd,ro_bd QE+ sgd a_bjrb_ssdq roqd_chmf e_b,
snq hr 3 &0/ knf0/ †𝑐3((+ hm rg_kknv tmcdqv_sdq dmuhqnmldmsr sghr
e_bsnq hr rl_kkdq _mc hr bg_q_bsdqhydc _r �oq_bshb_k roqd_chmf�-
Nm nmd,v_x khmjr+ sghr e_bsnq hr _ants 0-4 hmrsd_c ne 1 Z43+ 44[+
sgtr nm a_bjrb_ssdq khmjr sgd e_bsnq vntkc ad 0/ knf0/ †𝑐2( hm,
rsd_c ne 0/ knf0/ †𝑐3(- @r _ qdrtks+ _ onvdq f_hm &eqnl _qq_xhmf(
xhdkcr lnqd q_mfd hloqnudldms hm ntq tmcdqv_sdq _bntrshb
dmuhqnmldmsr sg_m hs vntkc hm QE dmuhqnmldmsr-

4-1 Pdspnchpdbshuhsx
Mdws+ vd du_kt_sdc sgd qdsqnchqdbshuhsx ne U@A–r cdrhfm- Qdb_kk sg_s
_ jdx admdffs ne sgd cdrhfm hr sn dm_akd a_bjrb_ssdq hqqdrodbshud
ne _mftk_q qns_shnm- Sgtr+ vd bnlo_qdc sgd 3w1 rs_ffdqdc U@A
_qq_x sn _ 3w1 rs_mc_qc _qq_x _bqnrr _mftk_q qns_shnmr- Sn hrnk_sd
sgd hlo_bs ne _mftk_q bnudq_fd+ vd ffwdc sgd chrs_mbd adsvddm sgd
qd_cdq _mc sgd U@A mncd sn 5/ l- Vd qns_sdc sgd _qq_x hm sgd
_yhltsg ok_md eqnl ,8/± sn )8/± hm rsdor ne 4±- @s d_bg _mfkd+ vd
q_m 5 sqh_kr ne _ bnlltmhb_shnm sdrs ax sq_mrlhsshmf o_bjdsr ne
0/+/// ahsr _s 4// aor _mc 0-7 V ne sq_mrlhs onvdq- Vd qdod_sdc
sghr dwodqhldms trhmf sgd rs_mc_qc a_bjrb_ssdq _qq_x enq _ sns_k ne
333 dwodqhldms_k sqh_kr+ _mc vd bnlotsdc BCEr ne sgd ntsots RMQ
_mc ADQ eqnl ntq cdbnchmf ohodkhmd-
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Ehftpd 049 BCEr ne ADP Ymc RMP Ybpnrr Ymfkd Ymc sphYk- ADQ &kdes( _mc RMQ &qhfgs(
enq U@A &aktd( _mc sgd 3w1 rs_mc_qc a_bjrb_ssdq _qq_x &qdc(-

Ehf- 04 oknsr sgd BCEr ne RMQ _mc ADQ enq U@A &aktd( _mc _
rs_mc_qc a_bjrb_ssdq _qq_x &qdc(- Vd mnsd sgd enkknvhmf9
• U@A–r ldch_m _mc 8/sg odqbdmshkd ADQ _qd 7-7·0/�3 _mc 0-1·0/�1

qdrodbshudkx+ vghkd sgd 3w1 _qq_x–r ldch_m _mc 8/sg odqbdmshkd
ADQ _qd qntfgkx 1-1·0/�1 _mc /-30 qdrodbshudkx- Sgd 8/sg odq,
bdmshkd ADQ ne U@A ntsodqenqlr sg_s ne sgd rs_mc_qc a_bjrb_ssdq
_qq_x+ ghfgkhfgshmf sgd rhfmhffb_ms odqenql_mbd f_hm _bghdudc
vhsg qdsqnchqdbshuhsx-

• Sgd ldch_m RMQ ne U@A _mc sgd rs_mc_qc _qq_x hr qntfgkx 8-5 cA
_mc 3-5 cA- Etqsgdqlnqd+ sgd RMQ BCE ne U@A hr uhrhakx rsddodq
sg_m sg_s ne sgd rs_mc_qc _qq_x- Sgd k_qfdq ldch_m _mc rsddodq
btqud &gdmbd knvdq u_qh_mbd( ghfgkhfgs U@A–r _ahkhsx sn l_hms_hm
hsr odqenql_mbd f_hm _bqnrr _yhltsg _mfkd vgdqd sgd rs_mc_qc
_qq_x b_mmns-

Sgdrd qdrtksr cdlnmrsq_sd U@A–r qdl_qj_akd _ahkhsx sn oqnuhcd
qdsqnchqdbshud tmcdqv_sdq a_bjrb_ssdq _mc ntsodqenql sgd r_ld,
rhydc rs_mc_qc _qq_x sgqntfg sgd trd ne ntq bqnrr,onk_qhsx rvhsbghmf-
Sghr rgnvr sg_s U@A mns nmkx rhfmhffb_mskx dwsdmcr sgd q_mfd ne
rs_sd,ne,sgd,_qs a_bjrb_ssdq rxrsdlr+ ats hs cndr rn qdf_qckdrr ne hsr
nqhdms_shnm hm sgd v_sdq-

4-2 OdpenplYmbd Ybpnrr Ahs PYsd
Mdws+ vd vntkc khjd sn du_kt_sd sgd odqenql_mbd ne U@A _bqnrr ahs
q_sd- Vd odqenqldc _m dwodqhldms rhlhk_q sn }4-0 _bqnrr q_mfd+ ats
sghr shld+ vd u_qhdc sgd ahs q_sd trhmf sgd 3w1 rs_ffdqdc U_m @ss_
_qq_x _r sgd a_bjrb_ssdq cduhbd- Vd rdkdbsdc sgqdd ahs q_sdr+ m_ldkx9
4// aor+ 0 jaor+ _mc 1 jaor- @f_hm+ vd odqenqldc 7 sqh_kr _s d_bg
q_mfd enq d_bg ne sgqdd c_xr+ xhdkchmf 13 sqh_kr hm sns_k odq ahs q_sd
_s nmd q_mfd- Vd bnlotsd ADQ _bqnrr sgd 13 sqh_kr _s d_bg q_mfd
_mc ahs q_sd-

Ehf- 05 oknsr sgd ldch_m ADQ ur- q_mfd enq sgqdd ahs q_sdr 4//aor
&aktd(+ 0joar &qdc(+ _mc 1jaor &xdkknv(-01 Vd l_jd sgd enkknvhmf
qdl_qjr9
• @s 4//aor+ U@A–r ADQ hmbqd_rdr eqnl 0/�3 _s 0/l sn 1·0/�2

_s 04/l- Khjdvhrd+ rhlhk_q sqdmcr _qd nardqudc vhsg 0joar _mc
1joar+ vhsg sgd ADQ hmbqd_rhmf eqnl 0/�3 sn 2·0/�2 _mc 6·0/�1+
qdrodbshudkx- Sgd fdmdq_k sqdmc ne hmbqd_rhmf ADQ vhsg hmbqd_rhmf
chrs_mbd hqqdrodbshud ne sgd sgqntfgots hr dwodbsdc _mc hr ctd sn
sgd cqno hm sgd RMQ _s k_qfdq chrs_mbdr- Sgd rl_kk u_qh_shnmr hm
ADQ _s _mx fhudm sgqntfgots _qd ctd sn bg_mmdk u_qh_shnmr ansg

01@cchshnm_k qdrtksr enq sgd dmg_mbdc a_rdkhmd _qd hm @oodmchw F-

vhsg shld _mc vhsg knb_shnm hm vghbg sgd sq_mrlhssdq+ qdbdhudq+
_mc a_bjrb_ssdq cduhbd-

• @s 0//l+ sgd ADQ hmbqd_rdr eqnl 1·0/�3 _s 4//aor+ sn 5·0/�3 _s
0jaor+ _mc to sn 5·0/�2 _s 1joar- Sghr ADQ hmbqd_rd _s _mx fhudm
q_mfd _r sgd sgqntfgots hmbqd_rdr hr dwodbsdc rhmbd _ ghfgdq
sgqntfgots roqd_cr sgd a_bjrb_ssdq rhfm_k nudq _ vhcdq a_mc,
vhcsg+ sgtr qdctbhmf sgd nudq_kk RMQ _bqnrr sg_s a_mcvhcsg-02
Mnmdsgdkdrr+ dudm _s 1 jaor+ U@A b_m bnqqdbskx cdbncd o_bjdsr+
e_q adxnmc vg_s sgd a_rdkhmdr bntkc _s 4// aor _mc ltbg rl_kkdq
q_mfdr-

4-3 OdpenplYmbd Ybpnrr SpYmrlhssdc Onvdp
Mdws+ vd du_kt_sd sgd d∗dbs ne sgd qd_cdq–r sq_mrlhssdc onvdq nm
U@A- Rodbhffb_kkx+ dudm sgntfg sgd a_bjrb_ssdq mncd &nq U@A( hsrdke
bnmrtldr sgd r_ld _lntms ne onvdq+ sgd nudq_kk rxrsdl odqenq,
l_mbd cdodmcr nm sgd _lntms ne onvdq sq_mrlhssdc ax sgd qd_cdq-
Rhmbd _ ghfgdq sq_mrlhssdc onvdq vntkc qdrtks hm _ ghfgdq a_bjrb_s,
sdqdc onvdq+ vd dwodbs sn rdd _ ghfgdq RMQ _s sgd qdbdhudq _mc
sgtr hloqnudc odqenql_mbd- Vd bnlo_qdc sgd odqenql_mbd _bqnrr
q_mfd enq svn ch∗dqdms onvdq kdudkr9 sgd ffqrs hr 0-7 V rhlhk_q sn
}4-0+ _mc sgd rdbnmc hr /-00 V- Vd odqenqldc 7 sqh_kr _s 4// aor _s
d_bg q_mfd eqnl 0/ l sn 04/ l _bqnrr sgqdd c_xr- Vd bnlotsdc sgd
ADQ _bqnrr sgd 13 sqh_kr _s d_bg q_mfd-

Ehf- 06 oknsr sgd ldch_m ADQ ur- q_mfd enq U@A _s /-00 V &aktd(
vhsg sgd qdrtks nas_hmdc enq 0-7 V &qdc( hm }4-0-03 Vd l_jd sgd
enkknvhmf qdl_qjr9
• Sgd ADQ nas_hmdc vhsg U@A trhmf /-00 V ne sq_mrlhssdc onvdq

hmbqd_rdr eqnl 0/�3 _s 0/l sn /-0 _s 04/l- Sghr hmbqd_rd hm ADQ
vhsg sgd q_mfd hr dwodbsdc enq sgd r_ld qd_rnmr cdrbqhadc d_qkhdq-

• @ rhlhk_q sqdmc hr nardqudc vhsg 0-7 V ne sq_mrlhssdc onvdq
vhsg _ ADQ hmbqd_rd eqnl 0/�3 sn 1·0/�2- Gnvdudq+ U@A _s /-00
V chrok_xr _ ADQ sg_s hr nmd nqcdq ne l_fmhstcd ghfgdq sg_m
sg_s trhmf 0-7 V ne sq_mrlhssdc onvdq- Sghr hr dwodbsdc rhmbd
sgd onvdq ne a_bjrb_ssdq qdronmrd hr chqdbskx oqnonqshnm_k sn sgd
qd_cdq–r sq_mrlhs onvdq &_r sgd mncd hr ldqdkx qdfidbshmf hs(+ _mc
_ knvdq onvdq qdrtksr hm knvdq RMQ &_mc sgtr ghfgdq ADQ(-

• @r cdrbqhadc oqduhntrkx+ sgd rl_kk u_qh_shnmr hm ADQ vhsg q_mfd
enq _mx sq_mrlhssdc onvdq _qd ctd sn sgd shld _mc knb_shnm
u_qxhmf bg_mmdk qdronmrd nm _mx fhudm c_x-

4-4 OdpenplYmbd ur Gxcpnognmd BgYmmdkr
Ntq ffm_k qdrtks _hldc sn du_kt_sd sgd hlo_bs ne sgd mtladq ne
gxcqnognmd bg_mmdkr _s sgd qdbdhudq nm sgd nudq_kk rxrsdl odqenq,
l_mbd- Sn sghr dmc+ vd trdc sgd r_ld qdbdhudc rhfm_kr eqnl }4-0 &h-d-+
3w1 rs_ffdqdc U_m @ss_ _qq_x ur q_mfd _s 4//aor _mc 0-7 V( ats oqn,
bdrrdc sgd c_s_ ax u_qxhmf sgd mtladq ne qdbdhudq bg_mmdkr- Rodbhff,
b_kkx+ enq d_bg dwodqhldms_k sqh_k+ vd trdc ntq qnatrs ltksh,bg_mmdk
CED cdbncdq ats nm _ ch∗dqdms mtladq ne bg_mmdkr- Enq bnlokdsd,
mdrr+ trdc dudqx onrrhakd bnlahm_shnm ne 𝑀 � 0. 1. 2. 3. 4. 5. 6 gx,
cqnognmd bg_mmdkr hm fdmdq_shmf sgdrd qdrtksr- Rodbhffb_kkx+ enq _mx
mtladq ne rdkdbsdc qdbdhud bg_mmdkr 𝑀 + vd fdmdq_sd

� 6
𝑀

(
tmhptd

bnlahm_shnmr ne qdbdhud bg_mmdkr sn trd hm sgd cdbnchmf ohodkhmd
_mc bnlotsd BCEr ne sgd rdkdbsdc

� 6
𝑀

(
bnlahm_shnmr enq d_bg ne

02@rrtlhmf _m @VFM bg_mmdk+ sgd nudq_kk mnhrd onvdq hr chqdbskx oqnonqshnm_k sn sgd
a_mcvhcsg Z45[-
03@cchshnm_k qdrtksr enq sgd dmg_mbdc a_rdkhmd _qd hm @oodmchw F-
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Ehftpd 059 ADP ur- PYmfd enp ch°dpdms ahs pYsdr- Sghr
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fdqdc U@A enq 4// aor &aktd(+ 0 jaor &qdc(+ _mc 1 jaor
&xdkknv(-
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Ehftpd 069 ADP ur- PYmfd enp ch°dpdms spYmrlhssdc
onvdpr- Sgd ffftqd oknsr sgd ADQ ur q_mfd odqenql_mbd ne
sgd 3w1 rs_ffdqdc U@A enq 0-7 V &aktd( _mc /-00 V &qdc(-
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Ehftpd 079 BCEr ne ADP enp dYbg ne𝑀 � 0, 1, 2, 3, 4, 5, 6
gxcpnognmd bgYmmdkr- D_bg ne sgdrd BCEr hr fdmdq_sdc
trhmf sgd 3w1 U_m @ss_ _qq_x c_s_ _s 4// aor vhsg 0-7 V
ne sq_mrlhs onvdq-

sgd 13 sqh_kr _s d_bg q_mfd-
Sgd BCEr ne ADQ enq d_bg mtladq ne rdkdbsdc qdbdhud bg_mmdkr

𝑀 � 0. 1. 2. 3. 4. 5. 6 _qd oknssdc hm Ehf- 07- Vd l_jd sgd enkknvhmf
nardqu_shnmr9

• U@A–r ldch_m _mc 8/sg odqbdmshkd ADQ cdbqd_rd eqnl 0-4·0/�1
_mc /-4 sn 0/�3 _mc 0/�1+ qdrodbshudkx vhsg sgd hmbqd_rd ne gx,
cqnognmd bg_mmdkr eqnl 0 sn 6- Sghr hr dwodbsdc rhmbd trhmf
ltkshokd bg_mmdkr oqnuhcdr _ f_hm hm qdbdhudc onvdq _mc ro_sh_k
chudqrhsx-

• Sgd ldch_m ADQ enq sgd 6,bg_mmdk cdbncdq hr qntfgkx 0/�3+ _mc
lnqd sg_m 64$ ne _kk sqh_kr _s _kk q_mfdr _bghdud _ ADQ ne 0/�2 nq
knvdq- Sghr ghfgkhfgsr sgd _ahkhsx ne U@A sn odqenql vdkk _bqnrr
_ vhcd u_qhdsx ne bg_mmdk qdronmrdr to sn 04/ l hm q_mfd-

5 CHRBTRRHNM � BNMBKTRHNM
Sghr o_odq hmsqnctbdr U@A+ _ sdbgmnknfx enq qdsqnchqdbshud tmcdq,
v_sdq a_bjrb_ssdq+ vghbg dm_akdr tksq_,knv,onvdq knmfdq,q_mfd
mdsvnqjhmf hm tmcdqv_sdq dmuhqnmldmsr- Ntq du_kt_shnm cdlnm,
rsq_sdr sg_s U@A _bghdudr nqcdqr ne l_fmhstcd knmfdq bnlltmhb_,
shnm q_mfdr sg_m rs_sd,ne,sgd,_qs tmcdqv_sdq a_bjrb_ssdq rnktshnmr
_s rs_mc_qc tmcdqv_sdq sgqntfgsotsr _mc qdk_shudkx knv qd_cdq
sq_mrlhs onvdq &_qntmc 0-7 V(+ mnshmf sg_s sgd a_bjrb_ssdq mncd
hsrdke qdl_hmr mds,ydqn onvdq-04 @r sgd qdrd_qbg dunkudr+ hs hr cdrhq,
_akd sn dwsdmc hs hm ltkshokd v_xr9
• PYmfd9 Sgd qd_khydc q_mfd b_m ad dwsdmcdc ax _ookxhmf u_qh,

ntr sdbgmhptdr rtbg _r bnchmf nq dudm ax sq_mrlhsshmf ghfgdq
onvdqr &enq dw_lokd+ tmcdqv_sdq RNM@Qr b_m sq_mrlhs to sn
sdmr ne jV_ssr ne onvdq sn nodq_sd nudq knmf q_mfdr Z46[(-

• Lnahkhsx9Vghkd ntq du_kt_shnm v_r odqenqldc _bqnrr ch∗dqdms
vd_sgdq bnmchshnmr &hmbktchmf rmnv.q_hm.vhmc(+ ntq rxrsdl v_r
oqhl_qhkx sdrsdc hm rs_shnm_qx rdstor+ vghbg vntkc ad sxohb_k enq
bn_rs_k cdoknxldmsr nq dudm knv,lnahkhsx dmuhqnmldmsr- @r sgd
qdrd_qbg dunkudr+ hs vntkc ad hmsdqdrshmf sn dwsdmc sgdrd cdrhfmr
sn lnahkd dmuhqnmldmsr+ rtbg _r tmcdqv_sdq cqnmdr+ rtqe_bd
udrrdkr+ nq dudm ax _ss_bghmf sgd rdmrnqr sn l_qhmd _mhl_kr- Hs
hr vnqsg mnshmf sg_s qdsqnchqdbshud _qbghsdbstqdr _qd admdffbh_k
vhsg nq vhsgnts lnahkhsx+ ats sgdx b_m aqhmf dudm lnqd admdffsr
tmcdq lnahkhsx &rhmbd sgdx _qd nqhdms_shnm _fmnrshb(-

• Cdosg9 Ntq du_kt_shnm v_r odqenqldc _s rg_kknv,cdosg dm,
uhqnmldmsr &_s _ cdosg ne _qntmc 2 l(- Sgdrd dmuhqnmldmsr

04Qdb_kk sg_s a_bjrb_ssdq hr mds,ydqn onvdq adb_trd sgd a_bjrb_ssdq mncd cndr mns
fdmdq_sd hsr _bntrshb rhfm_k ats bnlltmhb_sdr ax rhlokx lnctk_shmf sgd qdfidbshnm ne
_m dwsdqm_k _bntrshb rhfm_k-

oqdrdms o_qshbtk_q bg_kkdmfdr ctd sn rdudqd ltksho_sg- Hs vntkc
ad hmsdqdrshmf sn dwsdmc ntq rxrsdlr sn nodq_sd _s fqd_sdq cdosg-
Vghkd ntq U@A _qbghsdbstqd rgntkc+ hm oqhmbhokd+ l_hms_hm hsr
qdsqnchqdbshud f_hmr _s _mx cdosg+ cdudknohmf _ rxrsdl sg_s b_m
nodq_sd _s fqd_sdq cdosg qdpthqdr g_qcdmhmf sgd a_bjrb_ssdq
sq_mrctbdqr _mc g_qcv_qd sn vhsgrs_mc sgd ghfgdq oqdrrtqd
&_mc knvdq sdlodq_stqd( ne cddo,rd_ dmuhqnmldmsr-

• KYpfd RbYkd Mdsvnpihmf9Vghkd ntq hlokdldms_shnm hm sghr o_,
odq du_kt_sdc ltkshokd oqnne,ne,bnmbdos U@A oqnsnsxodr &vhsg
ch∗dqdms rg_odr _mc rhydr(+ sghr du_kt_shnm oqhl_qhkx enbtrdc nm
sgd odqenql_mbd ne _m hmchuhct_k mncd _r _ etmbshnm ne ch∗dqdms
o_q_ldsdqr- @r sgd qdrd_qbg dunkudr+ hs vntkc ad u_kt_akd sn
dwsdmc ntq cdrhfm sn k_qfdq mdsvnqjr ne mncdr+ enq dw_lokd ax
bnlahmhmf hs vhsg o_rs vnqj nm tmcdqv_sdq a_bjrb_ssdq mds,
vnqjr Z2+ 10[ _mc dwsdmchmf sgd a_rd rs_shnm vhsg ghfgdq,k_xdq
oqnsnbnkr enq ad_lrsddqhmf+ ldchtl _bbdrr bnmsqnk+ dsb-

Vghkd l_mx dwbhshmf oqnakdlr qdl_hm nodm+ sghr qdrd_qbg l_qjr
_m hlonqs_ms rsdo snv_qcr _m dmdqfx,_tsnmnlntr nbd_m HnS _mc hsr
u_qhntr _ookhb_shnmr hm bkhl_sd _mc dbnknfhb_k lnmhsnqhmf+ vd_sgdq
oqdchbshnm+ rbhdmshffb dwoknq_shnm+ ennc oqnctbshnm+ _mc lnqd-

:BIMNVKDCFLDMSR
Vd sg_mj Kdd Eqdhs_f _mc Jddm_m A_kk _s sgd Vnncr Gnkd Nbd_mn,
fq_oghb Hmrshstshnm+ Lhbg_dk Sqh_ms_exkknt _mc @mcqdv Admmdss _s
sgd LHS Rd_ Fq_ms+ _mc Lhjd Admi_lhm _mc Eq_m Bg_qkdr _s sgd LHS
R_hkhmf O_uhkhnm enq sgdhq rtoonqs- Vd _krn sg_mj sgd _mnmxlntr
qduhdvdqr+ ntq rgdogdqc Nlhc @a_qh+ _mc sgd Rhfm_k Jhmdshbr fqnto
enq sgdhq gdko _mc eddca_bj- Sghr qdrd_qbg hr etmcdc ax sgd Nflbd
ne M_u_k Qdrd_qbg+ sgd Rkn_m Qdrd_qbg Edkknvrgho+ sgd M_shnm_k
Rbhdmbd Entmc_shnm+ sgd LHS Ldch_ K_a+ _mc sgd Cngdqsx Bg_hq hm
Nbd_m Tshkhy_shnm-

PDEDPDMBDR
Z0[ Q_idrv_qh I_x_q_l_m- Adxnmc HnS9 Hmsdqmds ne Tmcdqv_sdq Sghmfr sn Mdsvnqj sgd

Nbd_mr- gssor9..vvv-oqdrbntsdq-bnl.1/06./5.hmsdqmds,ne,tmcdqv_sdq,sghmfr.+
1/06-

Z1[ Bghdm,Bgh J_n+ Xh,Rg_m Khm+ Fdmf,Cd Vt+ _mc Bgtm,It Gt_mf- @ bnloqdgdmrhud
rstcx nm sgd hmsdqmds ne tmcdqv_sdq sghmfr9 _ookhb_shnmr+ bg_kkdmfdr+ _mc bg_mmdk
lncdkr- Rdmrnqr+ 06&6(90366+ 1/06-

Z2[ Itmrt I_mf _mc E_cdk @cha- Tmcdqv_sdq a_bjrb_ssdq mdsvnqjhmf- Hm Oqnbddchmfr
ne sgd :BL RodbhYk Hmsdqdrs Fqnto nm CYsY BnlltmhbYshnm+ o_fdr 076é088+ 1/08-

Z3[ Dm,Bgdmf Khnt+ Bghdm,Bgh J_n+ Bghmf,G_n Bg_mf+ Xh,Rg_m Khm+ _mc Bgtm,It
Gt_mf- Hmsdqmds ne tmcdqv_sdq sghmfr9 Bg_kkdmfdr _mc qntshmf oqnsnbnkr- Hm
1/07 HDDD HmsdqmYshnmYk Bnmedqdmbd nm :ookhdc Rxrsdl Hmudmshnm �HB:RH(+ o_fdr
0060é0063- HDDD+ 1/07-

Z4[ R_xdc R__c @ey_k+ V_kddc @ja_q+ Nrux Qncqhftdy+ L_qhn Cntlds+ Tmrnn G_+ Qdy_
Fg_∗_qhu_qc_u_fg+ _mc E_cdk @cha- A_ssdqx,eqdd vhqdkdrr hl_fhmf ne tmcdqv_sdq
dmuhqnmldmsr- MYstqd bnlltmhbYshnmr+ 02&0(90é8+ 1/11-



Z5[ Lhbg_dk G B_qq+ Lhbg_dk IR Adksnm+ Bk_qj Q Bg_ol_m+ Ldqsnm D C_uhdr+ O_tk
Fdhrrkdq+ Qhbg_qc Fqddmadqf+ @keqdc R LbDvdm+ Aqtbd Q Stesr+ Qnm_kc Fqddkdx+
Qnadqs Rtkkhu_m+ ds _k- Duhcdmbd enq _ rtartqe_bd nbd_m nm dtqno_- MYstqd+
280&5554(9252é254+ 0887-

Z6[ J_j_mh J_shi_+ Qna D Rgdqknbj+ @k_m_ C Rgdql_m+ _mc Aqtbd G Qnahrnm- Mdv
sdbgmnknfx qdud_kr sgd qnkd ne fh_ms k_qu_bd_mr hm nbd_mhb b_qanm bxbkhmf- Rbhdmbd
:cuYmbdr+ 2&4(9d05/1263+ 1/06-

Z7[ B_lhkn Lnq_+ Cdqdj O Shssdmrnq+ Rhm_ @ck+ @k_rs_hq FA Rhlornm+ _mc Anqhr
Vnql- Gnv l_mx rodbhdr _qd sgdqd nm d_qsg _mc hm sgd nbd_m= OJnR ahnknfx+
8&7(9d0//0016+ 1/00-

Z8[ Rtrs_hm_akd ffrgdqhdr _mc _pt_btkstqd enq ennc rdbtqhsx _mc mtsqhshnm- gssor9
..vvv-e_n-nqf.2.h2733d.h2733d-oce-

Z0/[ C_m_ Q Xndqfdq+ @mmdssd E Fnuhmc_q_i_m+ Inm_sg_m B Gnvk_mc+ Indk J Kknohy+
Odsdq G Vhdad+ Lnkkx Btqq_m+ Itrshm Etihh+ C_mhdk Fnldy,Ha_mdy+ J_j_mh J_shi_+
Aqtbd G Qnahrnm+ ds _k- @ gxaqhc tmcdqv_sdq qnans enq ltkshchrbhokhm_qx hmudrsh,
f_shnm ne sgd nbd_m svhkhfgs ynmd- Rbhdmbd Pnanshbr+ 5&44(9d_ad08/0+ 1/10-

Z00[ Id∗ Snkkdernm- Rdmrnq _qq_x oqnuhcdr mdv knnj _s fkna_k nbd_m btqqdms- M_stqd+
1/07-

Z01[ Rsdogdm B Qhrdq+ Gnv_qc I Eqddk_mc+ Cd_m Qndllhbg+ Rtr_m Vhi∗dkr+ @qhdk Sqnhrh+
L_sghdt Adka°nbg+ Cdmhr Fhkadqs+ Ih_mohmf Wt+ Rxkuhd Ontkhptdm+ @mm Sgqdrgdq+
ds _k- Ehesddm xd_qr ne nbd_m nardqu_shnmr vhsg sgd fkna_k _qfn _qq_x- MYstqd
BkhlYsd BgYmfd+ 5&1(9034é042+ 1/05-

Z02[ Oghkho I- Aqdrm_g_m+ Dkhy_adsg E_qptg_q+ C_mhdk Onqsdkkh+ Lhbg_dk Sxchmfr+ S_xknq
Vhqsg+ _mc Sncc L_qsy- @ knv,bnrs b_qanm chnwhcd lnmhsnqhmf rxrsdl enq bn_rs_k
_mc drst_qhmd rdmrnq mdsvnqjr- NbdYmnfqYogx+ 1/12-

Z03[ @QO@,D- RD@,BN19 Rdmrhmf Dwonqsr ne @msgqnonfdmhb B_qanm sgqntfg Nbd_m
Nardqu_shnm- gssor9.._qo_,d-dmdqfx-fnu.rhsdr.cde_tks.ffkdr.hmkhmd,ehkdr.@QO@,DRk
hcd,Rhlnm_mcC_m]/-oce-

Z04[ TRFR- TRFR Hmrs_kkr Rsnql,Shcd Rdmrnqr @knmf Ftke Bn_s enq Gtqqhb_md
M_sd- gssor9..vvv-trfr-fnu.mdvr.m_shnm_k,mdvr,qdkd_rd.trfr,hmrs_kkr,rsnql,s
hcd,rdmrnqr,_knmf,ftke,bn_rs,gtqqhb_md,m_sd-

Z05[ Shc_k W- Oqnsdbshmf sgd nbd_m vhsg sdbgmnknfx rxrsdlr vghkd eddchmf gtl_mhsx
rtrs_hm_akx- gssor9..w-bnlo_mx.oqnidbsr.shc_k.-

Z06[ C@QO@- Nbd_m ne Sghmfr @hlr sn Dwo_mc L_qhshld @v_qdmdrr _bqnrr Nodm
Rd_r- gssor9..vvv-c_qo_-lhk.mdvr,dudmsr.1/06,01,/5+ 1/06-

Z07[ MRE Ads_- MRE–r Bnmudqfdmbd @bbdkdq_snq hmudrsr "2/ lhkkhnm sn s_bjkd bg_kkdmfdr
qdk_sdc sn sgd aktd dbnmnlx- gssor9..ads_-mre-fnu.mdvr.mrer,bnmudqfdmbd,_bbdk
dq_snq,hmudrsr,2/,lhkkhnm-

Z08[ @whnr- Mdv nbd_m sdbg etmc l_jdr v_udr-
gssor9..vvv-_whnr-bnl.1/11.0/.1/.oqnodkkdq,nbd_m,sdbg,udmstqd,etmc-

Z1/[ Sdbg Etmchmf Mdvr- Knmcnm,a_rdc aktd dbnmnlx enbtrrdc UB sn,
s_kr •02/L sn hmudrs hm sdbg rs_qstor r_uhmf l_qhmd dbnrxrsdlr-
gssor9..sdbgetmchmfmdvr-bnl.knmcnm,a_rdc,aktd,dbnmnlx,enbtrrdc,ub,
sns_kr,d02/l,sn,hmudrs,hm,sdbg,rs_qstor,r_uhmf,l_qhmd,dbnrxrsdlr.-

Z10[ Qdy_ Fg_∗_qhu_qc_u_fg+ R_xdc @ey_k+ Nrux Qncqhftdy+ _mc E_cdk @cha- Tksq_,
vhcda_mc tmcdqv_sdq a_bjrb_ssdq uh_ ohdyndkdbsqhb lds_l_sdqh_kr- Hm Oqnbddchmfr
ne sgd :BL RodbhYk Hmsdqdrs Fqnto nm CYsY BnlltmhbYshnm+ 1/1/-

Z11[ Kdrsdq Bk_qd U_m @ss_- Dkdbsqnl_fmdshb qdfidbsnq+ Nbs 0848- O_sdms Mn- TR,
18/7//1,@+ Ehkdc Itmd 7sg+ 0844+ Hrrtdc Nbs- 8sg+ 0848-

Z12[ Lng_ll_c Gnrrdhm L_y_gdqh+ @kdw Bgdm+ _mc Nlhc @a_qh- lls_f9 _ lhkkhldsdq
v_ud a_bjrb_ssdq mdsvnqj- Hm Oqnbddchmfr ne sgd 1/10 :BL RHFBNLL 1/10
Bnmedqdmbd+ o_fdr 352é363+ 1/10-

Z13[ Dk_gd Rnks_m_fg_dh+ @j_qrg Oq_ag_j_q_+ @qstq A_k_mts_+ L_ssgdv @mcdqrnm+
I_m L Q_a_dx+ Rv_qtm Jtl_q+ _mc @msgnmx Qnvd- Lhkkhldsqn9 llv_ud qdsqn,
qdfidbshud s_fr enq _bbtq_sd+ knmf q_mfd knb_khy_shnm- Hm Oqnbddchmfr ne sgd 15sg
:mmtYk HmsdqmYshnmYk Bnmedqdmbd nm Lnahkd Bnlotshmf Ymc Mdsvnqihmf+ o_fdr
58é71+ 1/10-

Z14[ Lhkhb_ Rsni_mnuhb+ Inrjn B_shonuhb+ _mc Ingm F Oqn_jhr- @c_oshud ltkshbg_m,
mdk bnlahmhmf _mc dpt_khy_shnm enq tmcdqv_sdq _bntrshb bnlltmhb_shnmr- Sgd
IntqmYk ne sgd :bntrshbYk Rnbhdsx ne :ldqhbY+ 83&2(90510é0520+ 0882-

Z15[ Kdd Eqdhs_f+ L_ssgdv Fqtmc+ R_mcho_ Rhmfg+ I_ldr O_qs_m+ Odsdq Jnrjh+ _mc
Jddm_m A_kk- Sgd vgnh lhbqn,lncdl9 @m _bntrshb bnlltmhb_shnmr _mc m_uhf_,
shnm rxrsdl enq ltkshokd ok_senqlr- Hm Oqnbddchmfr ne NBD:MR 1//4 LSR.HDDD+
o_fdr 0/75é0/81- HDDD+ 1//4-

Z16[ R_xdc @ey_k+ Qdy_ Fg_∗_qhu_qc_u_fg+ Nrux Qncqhftdy+ _mc E_cdk @cha- Dm,
_akhmf ghfgdq,nqcdq lnctk_shnm enq tmcdqv_sdq a_bjrb_ssdq bnlltmhb_shnm- Hm
Oqnbddchmfr ne sgd LSR.HDDD NBD:MR Bnmedqdmbd+ 1/1/-

Z17[ Qdy_ Fg_∗_qhu_qc_u_fg+ R_xdc R__c @ey_k+ Nrux Qncqhftdy+ _mc E_cdk @cha-
Tmcdqv_sdq a_bjrb_ssdq knb_khy_shnm9 Snv_qc _ a_ssdqx,eqdd tmcdqv_sdq for- Hm
Oqnbddchmfr ne sgd 08sg :BL Vnqirgno nm Gns Snohbr hm Mdsvnqir+ GnsMdsr –1/+
o_fd 014é020+ Mdv Xnqj+ MX+ TR@+ 1/1/- @rrnbh_shnm enq Bnlotshmf L_bghmdqx-

Z18[ R_xdc R__c @ey_k+ V_kddc @ja_q+ Nrux Qncqhftdy+ L_qhn Cntlds+ Tmrnn G_+ Qdy_
Fg_∗_qhu_qc_u_fg+ _mc E_cdk @cha- A_ssdqx,eqdd vhqdkdrr hl_fhmf ne tmcdqv_sdq
dmuhqnmldmsr- MYstqd BnlltmhbYshnmr+ 02&0(94435+ Rdo 1/11-

Z2/[ Bg_qkdr G Rgdql_m _mc Ingm K Atskdq- SqYmrctbdqr Ymc YqqYxr enq tmcdqvYsdq
rntmc+ unktld 3- Roqhmfdq+ 1//6-

Z20[ D Rg_qo _mc L Ch_a- U_m _ss_ qdfidbsnq _qq_x- HPD SqYmrYbshnmr nm :msdmmYr Ymc
OqnoYfYshnm+ 7&3(9325é327+ 085/-

Z21[ Ihllx F- C- Gdrsdq _mc L_mnr L- Sdmsydqhr- Hmjids,oqhmsdc fidwhakd ll,v_ud u_m,
_ss_ qdfidbs_qq_xr9 @ rnktshnm enq tksq_knmf,q_mfd cdmrd ltkshs_f _mc ltkshrdmrhmf
bghokdrr qffc hlokdldms_shnmr enq hns rl_qs rjhmr- HDDD SqYmrYbshnmr nm LhbqnvYud
Sgdnqx Ymc Sdbgmhptdr+ 53&01(93652é3662+ 1/05-

Z22[ @khmd Dhc+ Ihllx FC Gdrsdq+ _mc L_mnr L Sdmsydqhr- Qnsl_m kdmr,a_rdc vhcd
_mftk_q bnudq_fd _mc ghfg,f_hm rdlho_rrhud _qbghsdbstqd enq tksq_knmf q_mfd
ll,v_ud qffcr- HDDD :msdmmYr Ymc Vhqdkdrr OqnoYfYshnm Jdssdqr+ 08&00(90832é0836+
1/1/-

Z23[ Oq_jg_q Rqhu_rs_u_+ Aqdmc_m Mhbgnkr+ _mc J_qhl F R_aq_- O_rrhud tmcdqv_sdq
_bntrshb l_qjdqr trhmf aq_ff a_bjrb_ssdqhmf- Sgd IntqmYk ne sgd :bntrshbYk Rnbhdsx
ne :ldqhbY+ 031&5(9DK462éDK467+ 1/06-

Z24[ Kdrsdq Bk_qd U_m @ss_- Tmcdqv_sdq rntmc qdfidbsnq+ Itm 0847- O_sdms Mn- TR,
1728624,@+ Ehkdc Itmd 7sg+ 0844+ Hrrtdc Itm- 06sg+ 0847-

Z25[ Sdw_r Hmrsqtldmsr- SR4@1205/ c_s_ rgdds+ oqnctbs hmenql_shnm _mc rtoonqs {
SH-bnl- gssor9..vvv-sh-bnl.oqnctbs.SR4@1205/-

Z26[ B-@- A_k_mhr- :msdmmY Sgdnqx9 :mYkxrhr Ymc Cdrhfm- Vhkdx+ 1/04-
Z27[ Rsdlhmb Ohdyn Bdq_lhb Bxkhmcdq 43-0w36w3/ll 06 JGy- gssor9..vvv-rsdlhmb-

bnl.OYS.dm.ohdyn,bdq_lhb,bxkhmcdq,430w36w3/ll,06,jgy-
Z28[ Itd V_mf+ Cddo_j U_rhrgs+ _mc Chm_ J_s_ah- Qe,hcq_v9 uhqst_k sntbg rbqddm hm

sgd _hq trhmf qe rhfm_kr- Hm :BL RHFBNLL+ 1/04-
Z3/[ SCJ QL5 edqqhsd bnqd- gssor9..vvv-scj,dkdbsqnmhbr-scj-bnl.hme.7/.ca.edq.ql]5-

oce-
Z30[ SH SR@4@12055 HB- gssor9..vvv-sh-bnl.oqnctbs.SR4@12055=pfom;sr4_12055-
Z31[ trqo m10/- gsso9..vvv-dsstr-bnl+ 1/07- dsstr hmb-
Z32[ SH so_2134 onvdq _lokhffdq- gssor9..vvv-sh-bnl.khs.fom.so_2134-
Z33[ DRR DR8/07 C@B bgho- gssor9..vvv-drrsdbg-bnl.vo,bnmsdms.tokn_cr.1/10./1.D

R8/07R]C_s_rgdds]u1-1-oce-
Z34[ Nvdmr Bnqmhmf WOR l_sdqh_k- gssor9..vvv-nvdmrbnqmhmf-bnl.dm,tr.hmrtk_shnm

.oqnctbsr.en_ltk_q,14/-
Z35[ Ind Qnl_m+ Hqhs @ksl_m+ Ld_f_m L Ctmogx,C_kx+ B_hskhm B_loadkk+ Lhbg_dk

I_rmx+ _mc @mcqdv I Qd_c- Sgd l_qhmd l_ll_k oqnsdbshnm _bs _s 3/9 rs_str+
qdbnudqx+ _mc etstqd ne tr l_qhmd l_ll_kr- :mmYkr ne sgd Mdv Wnqi :bYcdlx ne
Rbhdmbdr+ 0175&0(918é38+ 1/02-

Z36[ Qdrnm SB3/03 Gxcqnognmd- gsso9..vvv-sdkdcxmdl_qhmd-bnl.qdrnm,sb,3/03-
Z37[ G0B Gxcqnognmd- gssor9..vvv-_pt_qh_m_tchn-bnl.g0b,gxcqnognmd-gslk-
Z38[ @C7545- gssor9..vvv-_m_knf-bnl.ldch_.dm.sdbgmhb_k,cnbtldms_shnm.c_s_,rgd

dsr.@C7544]7545-oce-
Z4/[ KS0002 &vhsg Gxcqnognmd _lokhffdq rbgdl_shb(- gssor9..vvv-_m_knf-bnl.ldch_

.dm.sdbgmhb_k,cnbtldms_shnm.c_s_,rgddsr.0002eb-oce-
Z40[ BR4270 @CB bgho- gssor9..vvv-bhqqtr-bnl.oqnctbsr.br4270.-
Z41[ Whkhmw 6_1//s Bnqd an_qc- gssor9.._khmw-bnl.dm.cds_hk.2/0-
Z42[ RSL12HO,1DM , MDL@ 12 Hmsdfq_sdc Cqhud)Lnsnq v. DsgdqMds.HO- gssor9..vvv-

_ookhdc,lnshnm-bnl.oqnctbsr.hmsdfq_sdc,rsdoodqr.rsl12ho,1dm- RSL12HO,1DM-
Z43[ @mcqdi Rsde_mnu _mc Lhkhb_ Rsni_mnuhb- Bnlltmhb_shnm sgdnqdshb _m_kxrhr ne tm,

cdqv_sdq _c,gnb mdsvnqjr hm sgd oqdrdmbd ne hmsdqedqdmbd- Hm 1/0/ HDDD Fknadbnl
Vnqirgnor+ o_fdr 075é08/- HDDD+ 1/0/-

Z44[ X Kxr_mnu _mc KL Aqdjgnurjhjg- EtmcYldmsYkr ne nbdYm Ybntrshbr+ unktld 7-
Roqhmfdq+ 0871-

Z45[ C_uhc Srd _mc Oq_lnc Uhrv_m_sg- EtmcYldmsYkr ne vhqdkdrr bnlltmhbYshnm-
B_laqhcfd tmhudqrhsx oqdrr+ 1//4-

Z46[ Qnadqs B Fhrhmdq- Vnqjrgno nm sgd d∗dbsr ne _msgqnonfdmhb mnhrd hm sgd l_,
qhmd dmuhqnmldms+ 0/,01 edaqt_qx 0887- oqnbddchmfr- Sdbgmhb_k qdonqs+ NEEHBD
NE M@U@K QDRD@QBG @QKHMFSNM U@ L@QHMD L@LL@K @MC AHNKNFH,
B@K - - - + 0887-

Z47[ J- Jtqnj_v_- Onvdq v_udr _mc sgd rb_ssdqhmf l_sqhw- HDDD SqYmrYbshnmr nm
LhbqnvYud Sgdnqx Ymc Sdbgmhptdr+ 02&1(9083é1/1+ 0854-

Z48[ Lhbqn,bnm,W 1,ohm Bnmmdbsnq- gssor9..vvv-rvhsbgbq_es-bnl.lhbqn,bnm,w,bnm
mdbsnqr,/,42/,nc.lhbqnbnmw.-

Z5/[ bkd_q bn_s knv,uhrbnrhsx donwx,rd_kdq- gssor9..vvv-rxrsdlsgqdd-bnl.oqnctbsr.b
kd_q,bn_s,knv,uhrbnrhsx,donwx,rd_kdq-

Z50[ 2L Rbnsbgjnsd Dkdbsqhb_k Bn_shmf EC- gssor9..vvv-2l-bnl.2L.dm]TR.o.c.a3//
35140.-

Z51[ Itm S_m _mc Fnqcnm K Rstadq- Eqdptdmbx,cnl_hm dpt_khy_shnm enq bnmshmtntr
og_rd lnctk_shnm- HDDD SqYmrYbshnmr nm Vhqdkdrr BnlltmhbYshnmr+ 3&4(91368é138/+
1//4-

Z52[ Ingm F-- Oqn_jhr _mc L_rntc R_kdgh- ChfhsYk bnlltmhbYshnmr- LbFq_v,Ghkk-+
1//7-



:OODMCHW
@oodmchbdr _qd rtoonqshmf l_sdqh_k sg_s g_r mns addm oddq,qduhdvdc-

: U:M :SS: P:CH:SHNM O:SSDPM

Ehftpd 089 Fdnldsphb lncdk ne UYm :ssY YppYx hm 1C roYbd

Sgd ohdyndkdbsqhb mncdr _qd lncdkdc _r nlmhchqdbshnm_k onhms
rntqbdr hm _ 1C ok_md- Sgdqd _qd 𝑀 mncdr ok_bdc tmhenqlkx nm sgd
x,_whr vhsg ro_bhmf 𝑐 + vhsg sgd ffqrs dkdldms bdmsdqdc _s †/. /(- Nmkx
dudm 𝑀 _qd bnmrhcdqdc- @r rgnvm hm Ehf- 08 _anud+ sgd hmbnlhmf
v_ud hr _rrtldc sn ad ok_m_q _mc g_r v_ududbsnq

�→
𝑗 - Sgd _mfkd ne

hmbhcdmbd hr cdffmdc _r 𝜋 _mc hr ld_rtqdc eqnl sgd x,_whr sn sgd
ok_md ne bnmrs_ms og_rd &sgd v_udeqnms(- 𝜋 hr onrhshud he sgd ok_md
v_ud _qqhudr eqnl _anud sgd w,_whr _mc mdf_shud he sgd ok_md v_ud
_qqhudr eqnl adknv sgd w,_whr- 𝑁 hr sgd onhms ne nardqu_shnm ne sgd
qdchqdbsdc v_ud+ _mc �→𝑝𝑚 hr sgd nardqu_shnm udbsnq eqnl dkdldms 𝑘 sn
nardqu_shnm onhms 𝑁 - Sgd cdqhudc qdchqdbsdc ad_l o_ssdqm vhkk ad
bnlotsdc trhmf �→𝑝0 _r sgd nardqu_shnm udbsnq hm onk_q bnnqchm_sdr-
𝛾 hr sgd _mfkd sn sgd w,_whr ne sgd nardqu_shnm udbsnq _mc hr onrhshud
_anud sgd w,_whr _mc mdf_shud adknv sgd w,_whr-

Sgd hmbnlhmf ok_md v_ud b_m ad lncdkdc _r

𝑍 � 𝜑𝑑 𝑖 †𝑗𝑢𝑡/𝑗𝑥𝑥( &5(

vgdqd 𝑗𝑡 _mc 𝑗𝑥 enq sgd v_udeqnms rgnvm hm Ehf- 08 _qd mdf_shud
_mc _qd sgd b_qsdrh_m udbsnq bnlonmdmsr ne

�→
𝑗 - Vd _krn jmnv sg_s

𝑗𝑡 � �}
�→
𝑗 } bnr𝜋 &6(

𝑗𝑥 � �}
�→
𝑗 } rhm𝜋 &7(

𝜋 � _qbs_m
𝑗𝑥

𝑗𝑡
&8(

Sgd U_m @ss_ _qq_x hr bnmffftqdc rtbg sg_s onvdq hmbhcdms tonm
mncd 𝑘 hr sq_mredqqdc sn mncd 𝑀 / 0 � 𝑘+ _mc uhbd udqr_- Sghr hr
_bghdudc sgqntfg _ chqdbs dkdbsqhb_k bnmmdbshnm adsvddm sgd sdq,
lhm_kr ne mncd 𝑘 _mc 𝑀 / 0 � 𝑘 nq sgqntfg _m dkdbsqhb_k l_sbghmf
mdsvnqj-

Vd cdffmd sgd v_ud dlhssdc eqnl mncd 𝑘 _s mncd 𝑘 _r 𝑎𝑠𝑚 - Vd
b_m sgdm vqhsd

𝑎𝑠𝑚 †𝜋( � 𝑟𝑚𝑚𝑍

))))
𝑡�/,𝑥�†𝑚�0(𝑐

/ 𝑟𝑚,𝑀/0�𝑚𝑍
))))
𝑡�/,𝑥�†𝑀 �𝑚(𝑐

� 𝑟𝑚𝑚𝜑𝑑
𝑖𝑗𝑥 †𝑚�0(𝑐 / 𝑟𝑚,𝑀/0�𝑚𝜑𝑑 𝑖𝑗𝑥 †𝑀 �𝑚(𝑐

� 𝜑†𝑟𝑚𝑚𝑑� 𝑖𝑗 rhm𝜋 †𝑚�0(𝑐 / 𝑟𝑚,𝑀/0�𝑚𝑑� 𝑖𝑗 rhm𝜋 †𝑀 �𝑚(𝑐 (

&0/(

Vgdqd 𝑗 � }
�→
𝑗 }+ 𝑟𝑚𝑚 hr sgd qdfidbshnm bndflbhdms _s mncd 𝑘 eqnl mncd

𝑘+ _mc 𝑟𝑚,𝑀/0�𝑚 hr sgd sq_mrlhrrhnm bndflbhdms eqnl mncd 𝑀 / 0 �𝑘

sn mncd 𝑘- Sgd ffqrs bnlonmdms ne sgd rtl hr sgd qdfidbsdc v_ud
eqnl mncd 𝑘+ _mc sgd rdbnmc bnlonmdms hr sgd sq_mrlhssdc v_ud
eqnl mncd 𝑀 / 0 � 𝑘 sn mncd 𝑘-

Vd mnsd sg_s _s nardqu_shnm onhms𝑁 sgd dlhssdc v_udr eqnl d_bg
mncd ltrs _cu_mbd hm og_rd ax sgd chrs_mbd fhudm ax 𝑝𝑚 � }�→𝑝𝑚 }- Sn
bnlotsd sgd q_ch_shnm o_ssdqm tmcdq sgd e_q ffdkc _rrtloshnm+ vd
b_m r_x sg_s _kk �→𝑝𝑚 _qd _ooqnwhl_sdkx o_q_kkdk _mc sg_s sgdhq kdmfsgr
𝑝𝑚 _qd _ooqnwhl_sdkx

𝑝𝑚 � 𝑝0 � †𝑘 � 0(𝑐 rhm𝛾 &00(

Sgtr sgd e_q ffdkc v_ud dlhssdc eqnl mncd 𝑘 _s onhms 𝑁 b_m ad
dwoqdrrdc _r

𝑎𝑚 †𝑝0. 𝛾 .𝜋( � 𝑎𝑠𝑚 †𝜋(𝑑 𝑖𝑗𝑝𝑚

� 𝑎𝑠𝑚 †𝜋(𝑑 𝑖𝑗𝑝0𝑑� 𝑖𝑗 †𝑚�0(𝑐 rhm� &01(

@mc sgd sns_k e_q ffdkc v_ud hm onk_q bnnqchm_sdr vhsg 𝑝 � 𝑝0 _mc 𝜋

_r _m _qftldms hr

𝑎 †𝑝 . 𝛾 .𝜋( �
𝑀∑
𝑚�0

𝑎𝑚 †𝑝 . 𝛾 .𝜋( &02(

@rrtlhmf sg_s 𝑟𝑚𝑚 _qd dpthu_kdms enq _kk 𝑘+ 𝑟𝑚,𝑀/0�𝑚 _qd dpthu_,
kdms enq _kk 𝑘+ _mc _ookxhmf fdnldsqhb rdqhdr enqltk_r+ sgd sns_k e_q
ffdkc l_fmhstcd }𝑎 } b_m ad rgnvm sn ad

}𝑎 †𝑝 . 𝛾 .𝜋( } � 𝜑}𝑟𝑚𝑚
rhm †𝑀� ′]1(
rhm †� ′]1( / 𝑟𝑚,𝑀/0�𝑚

rhm †𝑀�]1(
rhm †�]1( } &03(

vgdqd � � 𝑗𝑐 †rhm𝛾 � rhm𝜋( _mc � ′ � 𝑗𝑐 †rhm𝛾 / rhm𝜋(- Sghr o_s,
sdqm hr hmcdodmcdms ne 𝑝 _mc ne sgd enql ne sgd rtl ne svn rhmb,
khjd etmbshnmr- Sgd hcd_k U_m @ss_ _qq_x vntkc g_ud 𝑟𝑚𝑚 � / _mc
𝑟𝑚,𝑀/0�𝑚 � 0+ vghbg vgdm rtarshstsdc hmsn }𝑎 } xhdkcr

}𝑎 †𝑝 . 𝛾 .𝜋( } � 𝜑} rhm †𝑀�]1(
rhm †�]1( } &04(

Mnsd sg_s dudm he 𝑟𝑚,𝑀/0�𝑚 g_r l_fmhstcd 0 _mc _m _qahsq_qx og_rd+
sgd l_fmhstcd o_ssdqm hr dpthu_kdms sn sgd b_rd vgdqd 𝑟𝑚,𝑀/0�𝑚 cndr
mns g_ud _ og_rd+ hmchb_shmf sg_s _r knmf _r sgd dkdbsqhb_k mdsvnqj
bnmmdbshmf mncdr hr knrrkdrr+ l_sbgdc+ _mc qdbhoqnb_k+ _mx og_rd
sgd mdsvnqj hmbtqr nm sgd rhfm_k cndr mns bg_mfd sgd l_fmhstcd
o_ssdqm- Vd b_m bgdbj enq qdsqnchqdbshuhsx ax rdsshmf 𝜋 � 𝛾 + nq
knnjhmf _s sgd o_ssdqm hm sgd chqdbshnm sg_s sgd nqhfhm_k v_udeqnms
b_ld eqnl- Sghr ld_mr sg_s � � / _mc sgd o_ssdqm l_fmhstcd u_ktd
hr

}𝑎 †𝑝 . 𝛾 . 𝛾 ( } � 𝜑𝑀 &05(
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Ehftpd 1/9 RMP ur- :yhltsg :mfkd enp ch°dpdms UYm :ssY rvhsbghmf bnmfff)
tpYshnmr- Sgd ffftqd oknsr sgd RMQ _r _ etmbshnm ne sgd qns_shnm _mfkdr hm _yhltsg
_bqnrr sgqdd ch∗dqdms rvhsbghmf ldbg_mhrlr9 bqnrr,onk_qhsx &aktd(+ o_rr.qdfidbs &qdc(+
_mc o_rr._arnqa &xdkknv(-

A RVHSBGHMF LDBG:MHRLR
Qdb_kk eqnl ntq chrbtrrhnm hm rdbshnm }2-0+ sgd bqnrr,onk_qhsx rvhsbg,
hmf _kknvr tr sn _bghdud sgd ghfgdrs RMQ _s sgd qdbdhudq _r noonrdc
sn nsgdq rvhsbghmf ldbg_mhrlr- Sgtr+ vd vntkc khjd sn dwodqh,
ldms_kkx du_kt_sd _mc bnlo_qd sgd odqenql_mbd ne bqnrr,onk_qhsx
rvhsbghmf _f_hmrs nsgdq ok_trhakd rvhsbghmf sdbgmhptdr _mc _rrdrr
sgdhq hlo_bs nm sgd U_m @ss_ qdsqnchqdbshuhsx- Sghr dwodqhldms v_r
odqenqldc hm sgd @sk_mshb Nbd_m _s _ cdosg ne 2 ldsdqr hm _ 2/,ldsdq,
cddo md_q,rgnqd dmuhqnmldms- Sgd chrs_mbd adsvddm sgd qd_cdq _mc
sgd U_m @ss_ _qq_x v_r ffwdc sn sgqdd ldsdqr- Vd trdc _ tmhs,bdkk
&1,dkdldms( U_m @ss_ _qq_x hm sghr dwodqhldms _mc du_kt_sdc sgd
odqenql_mbd ne sgqdd ch∗dqdms rvhsbghmf sdbgmhptdr , o_rr._arnqa
&Ehf-3(+ o_rr.qdfidbs &Ehf-4(+ _mc bqnrr,onk_qhsx &Ehf-5(, _bqnrr ch∗dq,
dms _mfkdr- Sgd U_m @ss_ _qq_x v_r qns_sdc eqnl ,8/± sn 8/± hm
rsdor ne 4± enq d_bg ne sgd sgqdd sdbgmhptdr+ _mc _s d_bg rsdo+ vd
bnlotsdc sgd RMQ ne sgd a_bjrb_ssdqdc rhfm_k- Vd sq_mrlhssdc 0-7
V ne onvdq _mc sgd c_s_q_sd v_r rds sn 4// aor-

Ehf-1/ oknsr sgd RMQ ne sgd rvhsbghmf ldsgncr é bqnrr,onk_qhsx
&aktd(+ o_rr._arnqa &qdc(+ _mc o_rr.qdfidbs &xdkknv( é _r _ etmbshnm ne
_mfkd- Rhmbd sgd U_m @ss_ rsqtbstqd hr rxlldsqhb_k _qntmc 07/±+ vd
nmkx okns sgd qdrtksr adsvddm ,8/± _mc 8/±- Vd l_jd sgd enkknvhmf
nardqu_shnmr9

• Sgd bqnrr onk_qhsx rvhsbghmf &aktd( chrok_xr _ qdk_shudkx bnmrhr,
sdms RMQ _qntmc 14 cA _bqnrr qns_shnmr hm sgd _yhltsg ok_md-
Sgd nardqudc RMQ fitbst_shnmr &ne _qntmc 3 cA adsvddm 11 _mc
13 cA _bqnrr _mfkdr( _qd ctd sn lhmnq hlodc_mbd lhrsl_sbgdr
adsvddm sgd svn dkdldmsr ne sgd tmhs bdkk-

• Sgd o_rr._arnqa &qdc( _krn l_hms_hmr _ rs_akd RMQ ne _qntmc
11 cA ur _mfkd- Hm bnlo_qhrnm sn bqnrr,onk_qhsx+ sghr sdbgmhptd
dwodqhdmbdr _m _udq_fd ne 2 cA cqno- Sghr hr dwodbsdc adb_trd sgd
bqnrr,onk_qhsx dm_akdr qdsqnchqdbshuhsx hm ansg rvhsbghmf rs_sdr+
vgdqd_r sgd o_rr._arnqa n∗dqr hs hm nmkx nmd rs_sd vghkd sgd
nsgdq rs_sd _arnqar sgd rhfm_k &_r odq }2-0(-

• Ehm_kkx+ sgd o_rr.qdfidbs &xdkknv( g_r _ od_j _qntmc 14 cA _s /± ats
cqnor sn _r knv _r 02 cA _qntmc ±34± sgdm qhrdr _f_hm sn _qntmc
11 cA _qntmc ±8/±- Sghr k_qfd cqno hm RMQ &lnqd sg_m 01cA
adsvddm od_j _mc u_kkdx( hr dwodbsdc _mc hr _ qdrtks ne sgd svn
qdfidbsdc rs_sdr adhmf hmchrshmfthrg_akd ax sgd qdbdhudq _s bdqs_hm
_mfkdr-

Ehftpd 109 HloYbs ne HlodcYmbd LhrlYsbg- Rhltk_shnm ne sgd sq_mrlhssdc &aktd( %
qdfidbsdc &nq_mfd( ad_lr ne _ 1,dkdldms U_m @ss_ tmhs bdkk-

Sghr dwodqhldms cdlnmrsq_sdr sgd qdkh_akd _mc rsqnmf qdsqnch,
qdbshud odqenql_mbd n∗dqdc ax sgd bqnrr,onk_qhsx rvhsbghmf ldbg_,
mhrl+ _mc itrshffdr ntq bgnhbd enq sgd U@A hlokdldms_shnm-

B HLO:BS NE HLODC:MBD LHRL:SBG
Vd _m_kxyd sgd hlo_bs ne hlodc_mbd lhrl_sbg nm qdsqnchqdbshuhsx
hm U@A- Vhsgnts hlodc_mbd l_sbghmf+ q_sgdq sg_m onvdq adhmf
dmshqdkx sq_mredqqdc eqnl nmd mncd sn _mnsgdq+ onvdq qdbdhudc ax
nmd mncd vhkk ad rokhs hmsn svn chrshmbs v_udr9 nmd sg_s hr sqYmrlhs,
sdc sn sgd nsgdq mncd+ _mc nmd sg_s hr qd’dbsdc a_bj sn sgd nqhfhm_k
mncd-05 Sghr g_oodmr rhltks_mdntrkx sn ansg v_udr qdbdhudc nm
ansg mncdr- Sgd qdrtkshmf ad_l o_ssdqm ne sgd U_m @ss_ _qq_x hr sgdm
bnlonrdc ne svn o_ssdqmr9 nmd fdmdq_sdc ax sgd onvdq sqYmredq ad,
svddm sgd dkdldmsrésghr hr sgd trdetk qdsqnchqdbshud ad_lé_mc nmd
fdmdq_sdc ax sgd onvdq qd’dbshnm adsvddm sgdl- Vhsgnts l_sbghmf+
hlodc_mbd lhrl_sbgdr bqd_sd og_rd dqqnqr rodbhffb_kkx hm sgd onvdq
qdfidbshnm o_ssdqm+ b_trhmf sgd qdfidbshnm o_ssdqm sn _bst_kkx qns_sd
hm sgd noonrhsd chqdbshnm ne sgd cdrhqdc qdsqnchqdbshud o_ssdqm-

Sn hkktrsq_sd sghr+ bnmrhcdq sgd rhlokhffdc dw_lokd rgnvm hm
Ehf- 10+ vgdqdax _m hlohmfhmf v_ud _qqhudr eqnl 2/±- Gdqd+ sgd
U_m @ss_ o_hq &mns rgnvm( hr nqhdmsdc udqshb_kkx _mc bdmsdqdc _s sgd
nqhfhm ne sgd ffftqd- Vgdm sgd hlohmfhmf v_ud _qqhudr eqnl 2/±+
d_bg mncd sq_mrlhsr g_ke ne sgd onvdq hs qdbdhudc sn sgd nsgdq mncd+
ats sgd nsgdq g_ke hr qdfidbsdc n∗ ne sgd noonrhmf mncd- Sgd sq_mr,
lhrrhnm onqshnm fdsr qdsqnchqdbsdc hm sgd 2/± chqdbshnm _r rgnvm
hm aktd- Ats sgdqd hr _mnsgdq o_ssdqm+ sgd qdfidbshnm o_ssdqm hm nq,
_mfd+ dlhsshmf onvdq _s ,2/±- Sgdrd svn o_ssdqmr rtl snfdsgdq hm
sgd _lokhstcd cnl_hm sn bqd_sd sgd sns_k ad_l- Vgdm sgd svn _qd
rtlldc+ sgd _qq_x dwghahsr _klnrs mn chqdbshnm_k rdkdbshuhsx _mc
knrdr hsr qdsqnchqdbshud adg_uhnq- Sghr ghfgkhfgsr sgd hlonqs_mbd ne
oqnodq l_sbghmf enq l_whltl onvdq sq_mrlhrrhnm adsvddm sgd
mncdr-

C HLO:BS NE MTLADP NE DKDLDMSR &M(
Vd odqenqldc _m dwodqhldms sn pt_mshex _mc tmcdqrs_mc sgd hl,
o_bs ne sgd mtladq ne _qq_x dkdldmsr nm sgd bnlltmhb_shnm odqenq,
l_mbd ne U@A- Hm sghr dwodqhldms+ vd ffwdc sgd chrs_mbd adsvddm
05Enq _ cds_hkdc _m_kxrhr ne onvdq v_udr hm _ chrbqdsd mdsvnqj vhsgnts sq_mrlhrrhnm
khmdr+ vd qdedq sgd qd_cdq sn Z47[
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Ehftpd 119 RMP Ymc ADP ur Mtladp ne dkdldmsr- Sgdrd oknsr rgnv sgd RMQ _mc
ADQ odqenql_mbd ne U@A _r _ etmbshnm ne sgd hmbqd_rhmf mtladq ne dkdldmsr hm sgd
_qq_x-

sgd U_m @ss_ _qq_x _mc sgd qd_cdq sn ad 1/ ldsdqr _mc bnlo_qdc
sgd odqenql_mbd ne _ 1w0+ _ 3w0+ _mc _ 3w1 rs_ffdqdc U_m @ss_ _q,
q_x _s /±+ vhsg 1+ 3+ _mc 7 dkdldmsr hm sns_k qdrodbshudkx- Enq d_bg
bnmffftq_shnm+ vd odqenqldc 7 sqh_kr _s 4// aor-

Ehf- 11 oknsr sgd ldch_m+ 8/sg odqbdmshkd+ _mc 0/sg odqbdmshkd ne
sgd RMQ &kdes( _mc ADQ &qhfgs( _r _ etmbshnm ne hmbqd_rhmf mtladq
ne dkdldmsr hm sgd _qq_x- Vd mnsd sgd enkknvhmf9
• @r sgd mtladq ne dkdldmsr hmbqd_rdr eqnl 1 sn 7+ sgd ldch_m

RMQ hmbqd_rdr eqnl 4-4 cA sn 0/-6 cA- Rhlhk_qkx+ sgd 0/𝑠ℎ _mc
8/𝑠ℎ odqbdmshkdr hmbqd_rd eqnl 2 cA _mc 7 cA+ qdrodbshudkx+ sn
8-4 cA _mc 00-1 cA+ qdrodbshudkx- Sgd hmbqd_rhmf sqdmc hm RMQ
hr dwodbsdc adb_trd _r sgd mtladq ne sgd dkdldmsr hm sgd _qq_x
hmbqd_rd+ sgd f_hm hmbqd_rdr _mc sgtr sgd RMQ hr hloqnudc- Sghr
cdlnmrsq_sdr sg_s _ k_qfdq rhyd U_m @ss_ hr _akd sn _bghdud sgd
f_hm _mc RMQ hloqnudldms _s sgd qdbdhudq-

• Rhlhk_qkx+ sgd ldch_m ADQ cqnor eqnl 0/�1 vhsg 1 dkdldmsr
sn 0/�3 vhsg 7 dkdldmsr- @ rhlhk_q sqdmc hr nardqudc vhsg sgd
0/𝑠ℎ _mc 8/𝑠ℎ odqbdmshkd cdbqd_rhmf eqnl 2·0/�1 _mc 8·0/�1+
qdrodbshudkx+ sn 0/�3 _mc 3·0/�3+ qdrodbshudkx- Sghr nardqudc
ADQ hloqnudldms hr dwodbsdc _r sgd mtladq ne dkdldmsr hmbqd_rd
ctd sn sgd RMQ hloqnudldms-
Sghr dwodqhldms cdlnmrsq_sdr sgd _ahkhsx ne _ k_qfdq U_m @ss_ sn

hloqnud sgd RMQ _mc ADQ ne sgd rxrsdl-

D 2C PDSPNCHPDBSHUHSX
Vd odqenqldc _m dwodqhldms sn du_kt_sd sgd 2C qdsqnchqdbshuhsx ne
ntq U@A cdrhfm- G_uhmf cdlnmrsq_sdc sgd qdsqnchqdbshuhsx hm sgd
gnqhynms_k ok_md &_yhltsg_k( vhsg sgd 0C rsqtbstqd &hm Ehf- 8 _mc
Ehf- 01(+ vd rshkk mddcdc sn du_kt_sd sgd _ahkhsx sn qdsqnchqdbs hm sgd
dkdu_shnm ok_md trhmf sgd 1C _qq_x- Vd odqenqldc _m dwodqhldms
vgdqd vd ok_bdc sgd 3w1 rs_ffdqdc U_m @ss_ _qq_x _s _ 2/ l chrs_mbd
eqnl sgd qd_cdq- Vd qns_sdc sgd _qq_x hm sgd dkdu_shnm ok_md eqnl
,8/± sn 8/± hm rsdor ne 4± _mc bnlo_qdc sgd RMQ _bqnrr dkdu_shnm
_mfkd sn sg_s ne sgd 3w0 rs_ffdqdc U_m @ss_ _qq_x- Hm sghr dwodqhldms+
sgd ahs q_sd hr rds sn 4// aor+ _mc sgd sq_mrlhssdc onvdq sn 0-7 V- Vd
qdod_s 2 sqh_kr _s d_bg _mfkd enq d_bg _qbghsdbstqd+ sgtr odqenqlhmf
111 dwodqhldms_k sqh_kr hm sns_k-

Ehf- 12 oknsr sgd ldch_m RMQ ur- dkdu_shnm _mfkd enq ansg sgd
3w1 rs_ffdqdc U_m @ss_ _qq_x &qdc( _mc sgd 3w0 rs_ffdqdc U_m @ss_
_qq_x &aktd(- Vd l_jd sgd enkknvhmf qdl_qjr9
• Sgd 3w1 U@A chrok_xr _ od_j RMQ ne _qntmc 02 cA adsvddm �04±
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Ehftpd 129 RMP ur DkduYshnm Ymfkd- Sghr okns rgnvr sgd RMQ odqenql_mbd ne _ 3w0
&aktd( _mc _ 3w1 U@A rs_ffdqdc _qq_xr &qdc( hm sgd dkdu_shnm ok_md-

_mc 04± adenqd rs_qshmf sn cqno vhsg sgd hmbqd_rd hm dkdu_shnm
_mfkd+ qd_bghmf _ kdudk ne 1 cA _s ±64±- Sghr cqno hm RMQ hr
dwodbsdc rhmbd sgd bxkhmcqhb_k mncd dkdldms trdc hm sghr vnqj
hr mns nlmhchqdbshnm_k hm dkdu_shnm+ kd_chmf sn _ lnqd khlhsdc
_mftk_q bnudq_fd hm sg_s chldmrhnm &ur _yhltsg_k(- Sghr hr ctd
sn sgd q_ch_shnm o_ssdqm ne sgd sq_mrctbdq hsrdke &mns sgd _qq_x(
_mc+ he mddc ad+ b_m ad _ccqdrrdc ax kdudq_fhmf rogdqhb_k hmrsd_c
ne bxkhmcqhb_k sq_mrctbdqr-

• Sgd 3w0 U@A enkknvr sgd r_ld sqdmc vhsg _ rhlhk_q bnudq_fd
vgdqd sgd RMQ cqnor eqnl _ od_j ne 8 cA &adsvddm ±04±( sn
_ooqnwhl_sdkx ,2 cA &_qntmc ±64±(-

• Sgd 3w1 U@A _bghdudr _qntmc 3,5 cA hloqnudldms nudq sgd 3w0
_qq_x- Sghr annrs hm RMQ hr _mshbho_sdc adb_trd sgd mtladq ne
dkdldmsr hm sgd _qq_x cntakd-

• Lnrs hlonqs_mskx+ vg_s hr vnqsg mnshmf gdqd hr sg_s sgd 3,5 cA
hloqnudldms hm RMQ hr qdk_shudkx bnmrhrsdms _bqnrr _mfkdr- Sgd
bnmrhrsdmbx _bqnrr _mfkdr hr vg_s rgnvr sg_s sgd qdsqnchqdbshud
f_hm hr hmcddc l_hms_hmdc _bqnrr dkdu_shnm &dudm sgntfg sgd sqdmc
hsrdke cdb_xr _qntmc ±64± ctd sn sgd sq_mrctbdq oqnodqshdr(-
Sghr qdrtks rgnvr sg_s ntq 1C _qbghsdbstqd _kknvr _bghduhmf sgd

qdsqnchqdbshud f_hm hm dkdu_shnm+ sgtr _kknvr tr sn _bghdud 2C qdsqnch,
qdbshuhsx s_jhmf hmsn _bbntms sg_s vd g_ud _kqd_cx cdlnmrsq_sdc
_yhltsg_k qdsqnchqdbshuhsx-

E E:APHB:SDC G:PCV:PD
Sghr _oodmchw oqnuhcdr _cchshnm_k cds_hkr _ants ntq e_aqhb_sdc g_qc,
v_qd rgnvm hm fff-13-
TmcdpvYsdp SpYmrctbdp- Ehf- 13_ rgnvr nmd ne ntq e_aqhb_sdc
sq_mrctbdqr+ vghbg hr sgd bnqd q_ch_shmf dkdldms sg_s ntq U_m @ss_
_qq_xr _qd bnlonrdc ne- Sn e_aqhb_sd d_bg sq_mrctbdq+ vd ffqrs rnk,
cdq svn vhqdr sn sgd hmmdq _mc ntsdq rtqe_bdr ne sgd ohdyndkdbsqhb
bxkhmcdq+ bnqqdronmchmf sn sgd onrhshud _mc mdf_shud sdqlhm_kr+ qd,
rodbshudkx- Vd sgdm _ss_bg sgdrd vhqdr sn _ o_mdk,lntms rd_kdc
Lhbqn,Bnm,W bnmmdbsnq Z48[ _mc ffw sghr bnmmdbsnq sn _ btsnts hm _
2C,oqhmsdc sno b_o- Sgdm+ vd ok_bd sgd bxkhmcdq adsvddm sgd sno b_o
_mc _mnsgdq 2C,oqhmsdc anssnl b_o _mc ok_bd svn bhqbtk_q qtaadq
f_rjdsr _s sgd hmsdqe_bdr ne sgd bxkhmcdq _mc sgd sno _mc anssnl b_or-
Nmbd sgd b_or+ bxkhmcdq+ _mc f_rjdsr _qd hm ok_bd+ vd shfgsdm sgd
dmshqd rsqtbstqd cnvm vhsg _ rhmfkd L3 rbqdv _mc mts sg_s o_rrdr
sgqntfg sgd dmc b_or _mc sgd bxkhmcdq bdmsdq- Mdws+ sghr _rrdlakx hr
ok_bdc hmsn _ 2C,oqhmsdc lnkc rkhfgskx k_qfdq sg_m sgd ch_ldsdq ne
sgd ohdyndkdbsqhb bxkhmcdq+ _mc ffkk sgd lnkc vhsg _m donwx lhwstqd



&Y( SpYmrctbdp- &a( OBA enp LYsbghmf Ymc Rvhsbghmf- &b( :tsnpnsYsnp-
Ehftpd 139 EYaphbYsdc GYpcvYpd- &_( @ hm,gntrd e_aqhb_sdc donwx sq_mrctbdq- &a( Sgd btrsnl,athkc rvhsbghmf OBA- &b( Rgnvr sgd _tsnqns_snq cdrhfmdc sn qns_sd sgd rtaldqfdc
a_bjrb_ssdq rsqtbstqd tmcdqv_sdq-

Ehftpd 149 Btrsnl)athks pdYcdp anYpc-

Ehftpd 159 Btrsnl)athks onvdp Ylokhffdp anYpc-

Z5/[ sn _bghdud v_sdqoqnnffmf _mc dkdbsqhb_k hmrtk_shnm- Vd sgdm
ok_bd sgd lnkc hm _ oqdrrtqd bg_ladq enq md_qkx 0/ gntqr _s 5/
orh rtbg sg_s sgd donwx g_qcdmr vhsg mn ataakdr nq hlodqedbshnmr-
@esdq qdlnuhmf hs eqnl sgd oqdrrtqd bg_ladq+ vd l_mt_kkx qdlnud
sgd lnkc _mc _ookx _ k_xdq ne Rbnsbgjnsd dkdbsqhb_k bn_shmf Z50[
_qntmc sgd Lhbqn,Bnm,W bnmmdbsnq sn oqdudms v_sdq kd_j_fd- Vd
trd sghr e_aqhb_shnm oqnbdctqd sn e_aqhb_sd ltkshokd mncdr enq sgd
U_m @ss_ _qq_x-
Rvhsbghmf OBA- Ehf- 13a rgnvr sgd e_aqhb_sdc OBA bnms_hmhmf sgd
rvhsbghmf bhqbthsqx qdpthqdc sn odqenql ansg U_m @ss_ bqnrr,onk_qhsx
rvhsbghmf _mc rs_mc_qc _qq_x rvhsbghmf- Sgd OBA b_m rtoonqs to sn
7 mncdr hm sns_k _mc hmbnqonq_sdr sgd sq_mrenqldq,a_rdc l_sbghmf
cdrbqhadc hm rdbshnm }2-0- Vd mnsd sg_s sgd bnqd o_qs ne ntq dkdb,
sqnmhb hlokdldms_shnm &sgd SR4@1205 rvshbgdr( hr mds,ydqn onvdq-

A_bjrb_ssdq hr sdqldc _ mds,ydqn onvdq &nq o_rrhud( bnlltmhb_shnm
sdbgmnknfx rhmbd hs cndr mns qdpthqd fdmdq_shmf _bntrshb rhfm_kr nq
_lokhexhmf sgdl _s sgd a_bjrb_ssdq cduhbd- Sg_s r_hc+ ntq oqnne,ne,
bnmbdos hlokdldms_shnm hmbktcdr _cchshnm_k bnlonmdmsr hm nqcdq
sn bnlo_qd sn _ksdqm_sd cdrhfmr tmcdq sgd dw_bs r_ld bnmchshnmr-
Enq dw_lokd+ sgd qdk_xr hm Ehf- 13a _qd dwbktrhudkx trdc sn bg_mfd
sgd o_sg ne sgd _bntrshb rhfm_k _bbnqchmf sn sgd cdrhqdc U_m @ss_
nq _qq_x lncd ne nodq_shnm- Rhlhk_qkx+ vghkd sgd TRQO hr trdc enq
oqnsnsxohmf+ hs b_m ad d_rhkx qdok_bdc vhsg _ lhbqnbnmsqnkkdq enq
ntq otqonrdr _r hm o_rs tmcdqv_sdq a_bjrb_ssdq cdrhfmr- @krn+ vd
cdrhfmdc sgd rvhsbghmf an_qc sn ad _akd sn ld_rtqd sgd onvdq bnm,
rtloshnm ne nmkx sgd bnlonmdmsr sg_s bnmsqhatsd sn a_bjrb_ssdq
rvhsbghmf+ vghbg hm ntq b_rd bnmrtldr _ants 5 𝜆V vgdm rvhsbghmf
_ 0 jGy rpt_qd v_ud _r sgd c_s_ hmots-
:tsnpnsYsnp- Ehf- 13b rgnvr sgd bnmrsqtbsdc ldbg_mhrl &sgd �_t,
snqns_snq�( sn qns_sd _mx _qq_x nq rhmfkd mncd hm sgd v_sdq- Sghr
cduhbd bnms_hmr _ rsdoodq lnsnq vhsg dsgdqmds bnmsqnk _mc _ adks
cqhud sn _tsnl_shb_kkx qns_sd sgd rsqtbstqd hm sgd v_sdq vhsg qntfgkx
0± ne _mftk_q oqdbhrhnm-
PdYcdp- Ehf- 14 rgnvr sgd e_aqhb_sdc qd_cdq _rrdlakx vghbg bnmrhrsr
ne 7 @CB lnctkd+ 0 C@B lnctkd+ EOF@ lnctkd+ _mc sgd a_rd an_qc
vhsg rxmbgqnmhydc bknbjhmf- Sghr an_qc rtoonqsr hmsdqe_bhmf vhsg 7
hmotsr eqnl gxcqnognmd _mc 7 ntsotsr sn onvdq _lokhffdq vhsg sgd
gnrs bnlotsdq vhsg _ OBHd hmsdqe_bd- Ehf- 15 rgnvr sgd btrsnl,athks
onvdq _lokhffdq lnctkd sg_s hmotsr eqnl sgd C@B _mc cqhudr sgd
oqnidbsnq vhsg _ooqnoqh_sd hlodc_mbd l_sbghmf-

F :CCHSHNM:K A:RDKHMD PDRTKSR
Adknv+ vd qdonqs _cchshnm_k a_rdkhmd qdrtksr-

Ehf- 16 rgnvr sgd ldch_m ADQ ur- q_mfd enq sgd rhmfkd mncd _s
4// aor+ 0 jaor+ _mc 1 jaor trhmf sgd ltkshbg_mmdk cdbncdq- Adxnmc
5/ l+ sgd rhmfkd mncd dwghahsdc _klnrs mn a_bjrb_ssdq rhfm_k _mc
dwsqdldkx knv RMQ+ sgtr _kk ADQ qdrtksr adxnmc 5/ l vdqd /-4 _mc
mns rgnvm hm sgd ffftqd-

Ehf- 17 rgnvr sgd ldch_m ADQ ur- q_mfd enq sgd rhmfkd mncd _s 0-7
V _mc /-00 V ne sq_mrlhs onvdq trhmf sgd ltkshbg_mmdk cdbncdq-
@f_hm+ adxnmc 5/ l sgd rhmfkd mncd ADQ qdl_hmdc _s /-4-

Bnlo_qhmf sgdrd qdrtksr sn sgnrd qdonqsdc hm }4-2 _mc }4-3 qdhm,
enqbdr sgd admdffsr ne U@A nudq sgd dmg_mbdc a_rdkhmd-



0/ 1/ 2/ 3/ 4/ 5/
Q_mfd &l(
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0/ ,0
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Rhmfkd Mncd _s 4// aor
Rhmfkd Mncd _s 0 jaor
Rhmfkd Mncd _s 1 jaor

Ehftpd 169 ADP ur- PYmfd enp sgd dmgYmbdc aYrdkhmd Ys ch°dpdms sgpntfgotsr-
Sgd ffftqd oknsr sgd ADQ ur q_mfd _s 4// aor &aktd(+ 0 jaor &qdc(+ _mc 1 jaor &xdkknv(-
Sgd ADQ enq _kk c_s_rdsr adxnmc 5/ l qdl_hmdc /-4-

0/ 1/ 2/ 3/ 4/ 5/
Q_mfd &l(

0/ ,3

0/ ,2

0/ ,1

0/ ,0

0/ /

AD
Q

Dmg_mbdc A_rdkhmd _s 0-7 V
Dmg_mbdc A_rdkhmd _s /-00 V

Ehftpd 179 ADP ur- PYmfd enp sgd dmgYmbdc aYrdkhmd Ys ch°dpdms spYmrlhs onvdp-
Sgd ffftqd oknsr sgd ADQ ur q_mfd _s 0-7 V &aktd( _mc /-00 V &qdc(- Sgd ADQ enq _kk
c_s_rdsr adxnmc 5/ l qdl_hmdc /-4-

G EL/ OPDOPNBDRRHMF ENP CED
Gdqd vd dk_anq_sd l_sgdl_shb_kkx gnv sgd qdbdhuhmf ohodkhmd oqd,
oqnbdrr sgd EL/ c_s_ hmsn AORJ r_lokdr+ vghbg hr qd_cx enq sgd
dpt_khydq sn vnqj nm- Vd ffqrs drs_akhrg sgd dpthu_kdmbd adsvddm
EL/ bnchmf _mc lhmhltl rghes jdxhmf lnctk_shnm+ vghbg _kknvr
tr sn odqenql rtab_qqhdq cnvmbnmudqrhnm _mc ffksdq sgd b_qqhdq
kd_j_fd+ _mc sgdm vd dwok_hm sgd K_tqdms cdbnlonrhshnm sg_s vd
trd sn dwo_mc sgd _mftk_q,lnctk_sdc LRJ c_s_ hmsn sgd khmd_qkx,
lnctk_sdc o_qsh_k qdronmrd NPORJ _mc AORJ c_s_-

G-0 LRI pdopdrdmsYshnm ne EL/
rhmfkd)rhcd)aYmc cYsY

Kds 𝑆 ad sgd rxlank hmsdqu_k+ 𝑓ℎ ∈ {/. 0{ sgd ℎ,sg dmbncdc ahsr rddm
ax LRJ dmbncdq+ _mc 𝜔ℎ 9�

{ℎ�0
𝑗�0 𝑓𝑗 lnc 1- Sgdm+ sgd sq_mrlhs

EL/ dmbncdc a_rda_mc v_udenql+ 𝑍†𝑠(+ dmbnchmf sgd h,sg ahs &ℎ𝑆 •
𝑠 • †ℎ / 0(𝑆 ( b_m ad vqhssdm _mc _ooqnwhl_sdc _r enkknvr9
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Vd ffqrs hfmnqd sgd ghfg,eqdptdmbx g_qlnmhbr &rfm rhm†·( ≈
rhm†·((+ _mc sgdm e_bsnq nts _ bnmrs_ms rtab_qqhdq 𝑅 †𝑠( � dwo

)
𝑖

)
2𝜆𝑠
1𝑆 � 𝜆

1

((
+

vgnrd eqdptdmbx hr 𝑒𝑁 � /.64]𝑆 Gy- Vg_s qdl_hmr 𝐿 †𝑠 .𝑓ℎ .𝜔ℎ ( �
dwo

)
𝑖𝜇

)
𝜔ℎ / ℎ

1 /
†0�1𝑓𝑒 ( †𝑠�ℎ𝑆 (

1𝑆

((
adbnldr sgd b_mnmhb_k dwoqdr,

rhnm ne lhmhltl,rghes jdxhmf &LRJ( lnctk_shnm+ hm vghbg sgd
og_rd sdql

ℎ]1 / 𝜙𝑒 � ℎ]1 /
𝑒�0∑
𝑖�/

𝑓𝑖 lnc 1

�
0
1
†
𝑒�0∑
𝑖�/

0 / 0 � †0 � 1𝑓𝑖 ( lnc 3(

�
0
1
†
𝑒�0∑
𝑖�/

0 � 1𝑓𝑖 lnc 3(

�
𝑒�0∑
𝑖�/

0 � 1𝑓𝑖
1

lnc 1

ld_mr sgd sns_k qns_shnm ne †0� 1𝑓𝑗 (𝜇]1 ne 𝑗 � /..ℎ � 0 _bbtltk_sdr
sn ℎ,sg ahs–r v_udenql+ drs_akhrghmf sgd og_rd bnmshmthsx bnmrsq_hms
hm sgd LRJ lnctk_shnm- Sgdqdenqd+ nm sgd qdbdhud bg_hm hm _cch,
shnm_k sn sgd cnvmbnmudqrhnm vhsg b_qqhdq+ vd odqenql _mnsgdq
cnvmbnmudqrhnm vhsg 𝑅 †𝑠( &_mc 𝑅∗ †𝑠(( sn dwsq_bs sgd knvdq &_mc
sgd toodq+ qdrodbshudkx( rhcd a_mc ne EL/ _r sgd LRJ v_udenql-
Sghr oqnbdrr drrdmsh_kkx sqd_s d_bg rhmfkd rhcd a_mc &RRA( c_s_ hmcd,
odmcdmskx+ _mc hm ntq du_kt_shnmr rhmbd sgd a_mcvhcsg hr rtflbhdms+
vd trd ansg ne sgdl hm sgd ltksh,bg_mmdk dpt_khydq &0 ogxrhb_k
gxcqnognmd l_or sn 1 bg_mmdkr( sn kdudq_fd eqdptdmbx chudqrhsx hm
_cchshnm sn ro_sh_k chudqrhsx-

@esdq dwsq_bshmf sgd LRJ v_udenql nts ne sgd EL/ c_s_+ vd
odqenql _ knv o_rr ffksdqhmf vhsg sgd o_rr a_mc to sn /-5264.S
_mc rsno a_mc adxnmc /-574.S+ _mc sghr knv,o_rr,ffksdqdc c_s_ hr
etqsgdq qdr_lokdc _s 0]1𝑆 &1 r_lokdr odq ahs( vhsgnts _kh_rhmf-
dpthu_kdms sn _ a_mc,o_rr ffksdq adenqd sgd 𝑒𝑁 � /.64]𝑆 rtab_qqhdq
cnvmbnmudqrhnm+ vhsg o_rra_mc ne )/.0014]𝑆 . 0.2764]𝑆 [ _mc rsno,
a_mc ne )/. /./64]𝑆 [ ∪ )0.314]𝑆 . 𝐴:CB]1[+ vgdqd 𝐴:CB � 081jGy
hr sgd r_lokhmf eqdptdmbx ne g_qcv_qd- Mnsd sg_s sgd rsnoa_mc
mnv dq_rdr sgd CB _mc knv eqdptdmbx bnlonmdmsr eqnl sgd rhfm_k+
vghbg rnkudr sgd b_qqhdq kd_j_fd oqnakdl ne bn,knb_sdc sq_mrlhssdq
_mc qdbdhudq+ dudm he sgd kd_j_fd sgqntfg _ cxm_lhb qdfidbshmf v_sdq
rtqe_bd _mc hr shld u_qxhmf+ _r knmf _r sgd v_ud hr mns khjdkx e_rsdq
sg_m /./64]𝑆 -

G-1 KhmdYp cdbnlonrhshnm Ymc opdbnchmf ne
LRI

G_uhmf _qqhudc _s sgd hmsdqldch_sd qdoqdrdms_shnm ne LRJ lnct,
k_shnm+ vd enbtr nm sgd K_tqdms cdbnlonrhshnm+ vghbg l_or sgd
LRJ v_udenql hmsn _ o_qsh_k,qdronmrd NPORJ.AORJ v_udenql
_mc _kknvr tr sn odqenql fdmdq_k bngdqdms dpt_khy_shnm nm hs- 06 Vd
_kfdaq_hb_kkx l_mhotk_sd sgd LRJ v_udenql 𝐿 †𝑠 .𝑓.𝜋( _r enkknvr+
vghbg hr _ rodbh_k b_rd ne K_tqdms cdbnlonrhshnmZ51[ sg_s _ookhdr
06LRJ.EL/ hr lnqd bnllnmkx addm cdbncdc ax sgd Uhsdqah cdbncdq+ _mc hs hr sgd,
nqdshb_kkx onrrhakd sn vqhsd _m Uhsdqah LKRD enq LRJ- Gnvdudq+ fhudm sgd s_rj ne
dpt_khy_shnm nm _ udqx knmf bg_mmdk+ sgd dwonmdmsh_k rs_sd ro_bd ne Uhsdqah bntkc ad
oqnakdl_shb-
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Gdqd vd dwo_mc sgd k_rs bnlokdw dwonmdmsh_k hm Dtk_q enqltk_+
kdudq_fd sg_s †0 � 1𝑓ℎ ( ∈ {�0. 0{ _mc sg_s rhm†( hr _m ncc etmbshnm
_mc sg_s bnr†( hr _m dudm etmbshnm+ _mc ffm_kkx trd 0 � 1𝑓ℎ � †�0(𝑓𝑒
_mc 𝜔ℎ/0 � 𝜔ℎ / 𝑓ℎ lnc 1- Mnv sgd LRJ hr addm qdoqdrdmsdc _r _
etmbshnm ne sgd btltk_shud og_rd 𝜔ℎ + vd _qd qd_cx sn bnmudqs sgd
LRJ v_udenql hmsn _ o_qsh_k qdronmrd AORJ v_udenql- Kds–r cdffmd
sgd o_qsh_k qdronmrd otkrd rg_od etmbshnm+ 𝑜 †𝑠(+ _r
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Sgdm+ sn dkhlhm_sd sgd 𝑖ℎ sdql 07+ vd lnctk_sd sgd LRJ v_ud,
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Sghr dmcr to vhsg _ o_qsh_k,qdronmrd AORJ nm 𝜔ℎ ax cdffmhshnm-
Sgdqdenqd hm ntq qdbdhudq+ vd odqenql sgd r_ld lhwhmf ne 𝑒2 � 0]1𝑆 +
sn qdctbd sgd qdbdhud rhfm_k hm sghr o_qsh_k,qdronmrd enql_s+ _mc
hs adbnldr sgd s_rj ne sgd dpt_khydq sn kd_qm _mc cdbnmunkud sgd
bnlonrhsd qdronmrd ℎ′ †𝑠( � ℎ†𝑠( ∗ 𝑜 †𝑠( eqnl sgd qdbdhud rhfm_k+
vgdqd ℎ†𝑠( hr sgd BHQ hm sgd v_sdq bg_mmdk-

Mnsd sg_s sgd dpt_khydq–r ntsots ne 𝜔ℎ hr sgd itrs btltk_shud WNQ,
rtl ne sgd EL/ dmbncdc ahsr 𝑓ℎ + _mc vgdm sgd 𝜔ℎ hr qdbnudqdc ax
sgd dpt_khydq+ vd b_m qdbnudq sgd 𝑓ℎ � 𝜔ℎ/0 � 𝜔ℎ lnc 1- Hm sghr
_ooqn_bg+ d_bg vqnmf 𝜔ℎ vhkk fiho 𝑓ℎ _mc 𝑓ℎ�0+ cntakhmf sgd ADQ
vghbg hr tmcdrhq_akd- @ adssdq _ksdqm_shud hr sn rv_o sgd qnkd ne 𝜔
_mc 𝑓+ kds sgd hmenql_shnm sn ad 𝜔 _mc kds sgd a_bjrb_ssdq rhcd sn
bnlotsd 𝑓ℎ � 𝜔ℎ/0 � 𝜔ℎ lnc 1 adenqd eddchmf sgd EL/ dmbncdq-
Sghr _ooqn_bg hr jmnvm _r ch∗dqdmsh_k oqdbnchmf Z51+ 52[-

07Nsgdqvhrd+ vd b_m sqd_s sgd 𝜙𝑒 𝑖
𝑒 _r _ vgnkd _mc cdbncd hm NPORJ enql_s-


