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Nmkhmd bkntc f_lhmf ok_senqlr rsqd_l f_ld ldch_ sn ltkshokd dmc,
onhmsr &d-f-) _ sdkduhrhnm chrok_x _mc _ bnmsqnkkdq,bnmmdbsdc gd_crds(
uh_ onrrhakx ch™dqdms mdsvnqjr vhsg bnmrhcdq_akx ch™dqdms k_sdmbhdr-
Sghr kd_cr sn sgd ldch_ adhmf ok_xdc nts ne rxmb vhsg nmd _mnsgdq+
_mc rdudqdkx cdfq_cdr trdq dwodqhdmbd- Sxohb_k _ooqn_bgdr sg_s
qdkx nm mdsvnqj _mc rnesv_qd shlhmf ld_rtqdldmsr e_hk sn qd_bg
rxmbgqnmhy_shnm fn_kr- Hm sghr vnqj+ vd oqnonrd Dign+ _ qnatrs _mc
dflbhdms dmc,sn,dmc _ooqn_bg enq rxmbgqnmhyhmf rsqd_lr sq_mrlhs,
sdc sn svn cduhbdr- Djgn _ccr e_hms+ gtl_m,hm_tchakd ordtcn,mnhrd
&OM( l_qjdqr sn sgd f_ld _tchn+ _mc khrsdmr enq sgdrd l_qjdqr hm
sgd bg_s _tchn b_ostqdc ax sgd ok_xdq‘r lhbqnognmd sn ld_rtqd
hmsdq,rsqd_l cdk_x &HRC(- Sgd f_ld rdqudq sgdm bnlodmr_sdr enq
sgd HRC sn rxmbgqnmhyd sgd rsqd_lr- Vd du_kt_sd Djgn hm cdosg+
vhsg _ bnqotr ne _tchn r_lokdr eqnl onotk_q nmkhmd f_ldr+ _mc
cdlnmrsq_sd sg_s hs b_kbtk_sdr HRC vhsg rta,lhkkhrdbnmc _bbtq_bx+
g_r knv bnlots_shnm_k nudqgd_c+ _mc hr qdrhkhdms sn a_bjfqntmc
bg_ssdq+ bnloqdrrhnm _mc lhbqnognmd pt_khsx- Hm dmc,sn,dmc sdrsr
nudq VhEh _mc bdkktk_q khmjr vhsg eqdptdms o_bjds knrr _mc ok_xa_bj
chrqtoshnm+ Djgn l_hms_hmr gtl_m,hlodqbdoshakd HRC &� 0/ lr(
75-7$ ne sgd shld- Vhsgnts Djgn+ sgd HRC dwbddcr 4/ lr _s _kk shldr-
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Ehftqd 09 : sxohb]k bkntc f]lhmf rdsto

Nmkhmd bkntc f_ld rsqd_lhmf bnloqhrdr _m hlonqs_ms bk_rr ne
_ookhb_shnmr vhsg _ #5A l_qjds _mc bnmshmtdr sn rdd _m tmoqdbd,
cdmsdc fqnvsg Z02[- Hm nmkhmd f_ld rsqd_lhmf ok_xdqr bnmmdbs sn
qdlnsd f_lhmf rdqudqr hm sgd bkntc sgqntfg VhEh.bdkktk_q.vhqdc
bnmmdbshnmr+ hmrsd_c ne bnmrnkdr hm sgdhq gnld- F_lhmf rdqudqr
oqnbdrr f_lhmf hmotsr &d-f-) inxrshbj lnudldmsr+ atssnm oqdrrdr+
dsb-( fdmdq_sdc ax sgd ok_xdq _mc qdronmc ax qdmcdqhmf f_ld _t,
chn+ uhcdn _mc+ g_oshb eddca_bj- Sgdx _krn e_bhkhs_sd ltksh,ok_xdq
bnnqchm_shnm sgqntfg _tchn bg_s-

? sxohb_k nmkhmd f_ld rsqd_lhmf rxrsdl &d-f-) WBkntc+ sgd bkntc
rsqd_lhmf rdquhbd ax Wanw( hr cdohbsdc hm Ehftqd 0- Sgd f_lhmf
rdqudq qdbdhudr f_lhmf hmotsr _mc _tchn bg_s rsqd_lr eqnl f_lhmf
_bbdrrnqhdr rtbg _r bnmsqnkkdqr _mc gd_crdsr- Hm qdronmrd hs fdmdq,
_sdr svn rdo_q_sd ldch_ rsqd_lr rhltks_mdntrkx enq sgd ok_xdq- Ehqrs+
_ fYld,rbpddm rspdYl bnloqhrhmf f_ld _tchn,uhcdn hmsdmcdc enq _
rbqddm cduhbd rtbg _r _ sdkduhrhnm+ KBC chrok_x nq s_akds- Rdbnmc+
_ fYld,Ybbdrrnpx rspdYl hmsdmcdc enq f_lhmf _bbdrrnqhdr rtbg _r
f_lhmf bnmsqnkkdqr _mc f_lhmf _tchn gd_crdsr bnloqhrhmf ne &0( sgd
f_ld _tchn rntmcr lhwdc vhsg bg_s eqnl edkknv ok_xdqr+ hmsdmcdc
enq ok_xdqr‘ d_qr nmkx _mc ok_xdc sgqntfg _ gd_crds bnmmdbsdc sn
sgd bnmsqnkkdq uh_ _m _tchn i_bj nq _ vhqdkdrr gd_crds: &1( g_oshb
eddca_bj+ rtbg _r bnmsqnkkdq uhaq_shnmr-0 Fhudm ch™dqdms dmc onhmsr
nm ch™dqdms cduhbdr+ sgdrd svn rsqd_lr _qd bnmudxdc nudq rdo_q_sd
mdsvnqj mdsvnqj bnmmdbshnmr-

Hm sgd sxohb_k rbdm_qhn+ _ f_ldq khrsdmr sn sgd _bbdrrnqx _tchn
rsqd_l hmbktchmf f_ld _tchn _mc bg_s eqnl edkknv ok_xdqr nudq
gd_cognmdr vghkd v_sbghmf sgd rbqddm uhcdn rsqd_l nm sgd rbqddm-
Hm _cchshnm+ _ bnllnm oq_bshbd hm f_lhmf hr enq sgd f_ldqr sn g_ud
_tchdmbd vghkd sgdx ok_x- Hm sghr b_rd+ sgd rbqddm vhkk _krn ok_x _

0O_rs _ooqn_bgdr trdc sgd rbqddm _r _ oqnwx sn bnmmdbs sgd f_lhmf _bbdrrnqhdr+ d-f-)
bnmsqnkkdqr sn sgd rbqddm uh_ Aktdsnnsg- Gnvdudq+ lncdqm oqnuhcdqr oqdedq _ rdo_q_sd
chqdbs bnmmdbshnm adsvddm sgd rdqudq _mc sgd _bbdrrnqhdr sn _unhc sgd dwsq_ Aktdsnnsg
gno sg_s b_trdr 06 sn 2/ lr ne k_sdmbx Z1/[-
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rbqddm _tchn rsqd_l enq sgd admdffs ne sgd nmknnjdqr- Sgtr+ ctqhmf
f_ld ok_x+ _ ok_xdq gd_qr svn _tchn rsqd_lr rhltks_mdntrkx ˆ sgd
f_ld,rbqddm _tchn rsqd_l ok_xhmf nm sgd gd_cognmdr+ _mc sgd
f_ld,_bbdrrnqx _tchn rsqd_l ok_xhmf nm sgd rod_jdqr ne sgd rbqddm
cduhbd _mc b_ostqdc ax sgd ok_xdq‘r lhbqnognmd-

Vghkd sgd rbqddm _tchn _mc uhcdn ok_xa_bj _qd rxmbgqnmhydc _s
sgd rbqddm cduhbd+ sgdx _qd mns rxmbgqnmhydc sn sgd _bbdrrnqx _tchn
rsqd_l _mc g_oshb eddca_bj vghbg _qd bnmudxdc nudq _ rdo_q_sd
mdsvnqj bnmmdbshnm sn ch™dqdms f_lhmf _bbdrrnqx cduhbdr- Sghr
k_bj ne rxmbgqnmhy_shnm adsvddm sgd rbqddm _mc _bbdrrnqx rsqd_lr
b_m kd_c sn sgd odqbdoshnm ne _m dbgn+ _ uhcdn k_f _mc _ rktffhrg
g_oshb qdronmrd kd_chmf sn chrsq_bshnm _mc _ onnq f_lhmf dwodqhdmbd+
drodbh_kkx enq oqnedrrhnm_k ok_xdqr _mc hm f_ldr sg_s _qd rdmrhshud
sn sgd ok_xdqr‘ qd_bshnm shld rtbg _r cqhuhmf _mc fffgshmf f_ldr- ?r
vd cdlnmrsq_sd hm ~2 sgqntfg ntq trdq rstchdr+ ok_xdqr b_m odqbdhud
_m dbgn ax _tchn rxmbgqnmhy_shnm dqqnqr _anud 0/ lr _mc uhcdn
rxmbgqnmhy_shnm dqqnqr nudq 04,34 lr-

Hm fdmdq_k sgdrd svn rsqd_lr vhkk hmbtq _m Gmsdp,RspdYl CdkYx
&HRC( q_mfhmf eqnl edv sdmr sn nudq 0// lr cdodmchmf nm gnv
ok_xdqr bgnnrd sn bnmmdbs sgdhq rbqddm cduhbdr _mc f_lhmf _bbdr,
rnqhdr sn sgd bkntc rdqudq nudq sgd hmsdqmds+ sgd sxod ne dmc cduhbdr+
_mc dudm sgd chrs_mbd ne sgd ok_xdq eqnl sgd rbqddm cduhbd _r vd
cdrbqhad hm cds_hk hm ~2-
Mdsvnpi CdkYx Ch“dpdmbdr- Sgd bnllnm rbdm_qhn hr vgdm sgd rbqddm
hr bnmmdbsdc uh_ Dsgdqmds sn sgd gnld qntsdq+1 vghkd sgd bnmsqnkkdq
hr bnmmdbsdc sn _ VhEh _bbdrr onhms &?O(- Rnldshldr+ sgd rbqddm
_mc sgd bnmsqnkkdq.gd_crds l_x ad bnmmdbsdc sn ch™dqdms VhEh ?Or-
Hm _mnsgdq bnllnm rbdm_qhn+ hm _ gnsdk qnnl+ _ trdq lhfgs bnmmdbs
sgdhq s_akds &rbqddm( nudq _ bdkktk_q mdsvnqj vhsg k_sdmbx vdkk nudq
0// lr+ vghkd sgd VhEh a_rdc bnmsqnkkdq hmbtqr nmkx edv sdmr ne lr-
Etqsgdq+ sgd rsqd_lhmf oqnsnbnk trdc enq sgdrd svn rsqd_lr lhfgs ad
ch™dqdms cdodmchmf nm sgd NR+ eqnms,dmc+ _mc bnlotsd bnmrsq_hmsr
ne sgd rbqddm _mc bnmsqnkkdq – VdaQSB enq sgd rbqddm Z03[ _mc
TQBO Z26[ enq sgd bnmsqnkkdq- Sghr vhkk hm fdmdq_k kd_c sn ch™dqdms
mdsvnqj cdk_xr sn sgd VhEh ?O- HROr l_x oqhnqhshyd sq_flb sn bdqs_hm
onqsr nudq nsgdqr nq dudm stmmdk sgd rsqd_lr ch™dqdmskx a_rdc nm
sgdhq sxod ne HO _ccqdrrdr &HOU3.HOU5(-
Cduhbd OkYxaYbi Ch“dpdmbdr- Adrhcdr mdsvnqj cdk_x ch™dqdmbdr+ sgd
cduhbdr sgdlrdkudr _cc u_qh_akd cdk_xr sn sgd rsqd_lr- Sgd dmc
cduhbdr bnmrtlhmf sgdrd svn rsqd_lr l_x g_ud ch™dqdms g_qcv_qd
&FOT.BOT+ dsb-(+ nodq_shmf rxrsdlr+ rbgdctkhmf _mc at™dq l_m,
_fdldms rsq_sdfhdr hm sgdhq _ookhb_shnmr kd_chmf sn ch™dqdmbdr ne
to sn edv sdmr ne lr- Ok_xa_bj cduhbdr rtbg _r SUr _cc 0/,5/ lr
_cchshnm_k k_sdmbx adenqd ok_xa_bj ctd sn at™dqhmf _mc g_qcv_qd
onrs oqnbdrrhmf-
Rntmc OpnoYfYshnmCdkYx- Ehm_kkx+ rntmc oqno_f_shnm eqnl sgd rbqddm
sn sgd ok_xdq‘r d_q hsrdke _ccr _ cdk_x ne rdudq_k lr cdodmchmf nm
sgd ok_xdq‘r chrs_mbd eqnl sgd rbqddm+ d-f-) 5 lr enq _ SU rbqddm 5
edds _v_x &0 lr.edds(-
Gm sghr oYodp vd bnmrhcdp sgd opnakdl ne rxmbgpnmhyhmf sgd rbpddm

Ymc Ybbdrrnpx rspdYlr sn khlhs GRC � 0/ lr vhsg sgd fnYk ne dkhlh,
mYshmf sgd odpbdoshnm ne dbgn Ymc Ytchn,uhcdn kYf enp sgd okYxdp- HRC
hr cxm_lhb ctd sn bg_mfdr hm mdsvnqj k_sdmbhdr _r vdkk _r at™dq,
hmf cdk_xr _s dmc cduhbdr- Sgtr+ _mx rxmbgqnmhy_shnm rbgdld ltrs

1Dsgdqmds oqnuhcdr _ lnqd rs_akd bnmmdbshnm enq bkntc f_lhmf bnlo_qdc sn vhqdkdrr
bnmmdbshnmr Z16[+ _mc hr fdmdq_kkx oqdedqqdc-

bnmshmtntrkx ld_rtqd _mc sq_bj sgd HRC hm nqcdq sn bnlodmr_sd
enq hs- ?r chrbtrrdc hm cds_hk hm ~2+ ld_rtqhmf HRC sn _m _bbtq_bx
vdkk adknv 0/ lr b_m ad dwsqdldkx bg_kkdmfhmf ctd sn svn jdx
rntqbdr ne dqqnq- Ehqrs+ mdsvnqj a_rdc ld_rtqdldmsr+ d-f-) sgnrd sg_s
qdkx nm Qntmc Sqho Shld &QSS( ld_rtqdldmsr l_x hmbtq dqqnqr ne
rdudq_k sdmr ne lr ctd sn _rxlldsqx hm sgd enqv_qc _mc a_bjv_qc
mdsvnqj o_sgr- Rdbnmc+ l_mx nsgdq bnmsqhatsnqr sn k_sdmbx rtbg _r
cdk_xr eqnl cdbnchmf+ ok_xa_bj _mc rntmc oqno_f_shnm _qd hloq_b,
shb_k.hlonrrhakd sn ld_rtqd dhsgdq ctd sn sgd k_bj ne _bbdrr sn ?OHr
_mc _qd chflbtks sn oqnffkd fhudm sgd u_qhdsx ne cduhbdr-

Oqhnq vnqj nm Hmsdq,Cduhbd Rxmbgqnmhy_shnm &HCDR( Z01+ 12[
l_hmkx _ooqn_bg sghr oqnakdl hm sgqdd v_xr- %]( Ax trhmf Oqdbhrhnm
Shld Oqnsnbnk &OSO(+ h-d-) cdchb_sdc bnmmdbshnmr sgqntfg _ rg_qdc
mdsvnqj bnlonmdms+ d-f-) _ VhEh qntsdq+ sn rxmbgqnmhyd bknbjr Z3[-
?m dw_lokd ne sghr hr VhEh Bdqshffdc ShldRxmb Z1[- Sxohb_k bkntc
f_lhmf rbdm_qhnr+ gnvdudq+ cn mns nardqud &nq enqbd( _ rg_qdc qntsdq-
%a( Trhmf sgd Mdsvnqj Shld Oqnsnbnk &MSO( sn rxmbgqnmhyd bknbjr
_bqnrr cduhbdr Z10[- Gnvdudq+ MSO hr jmnvm sn ad _r hm_bbtq_sd _r
0// lr Z11[+ o_qshbtk_qkx hm b_rdr vhsg _rxlldsqhb mdsvnqj cdk_x-
%b( Trhmf _ qdbnqchmf vhsg _kk cduhbd ok_xa_bjr+ nmd b_m ld_rtqd
HRC Z7[- Gnvdudq sgdrd _ooqn_bgdr bnmrhcdq bnmsqnkkdc dmuhqnm,
ldmsr vhsg ghfg pt_khsx lhbqnognmdr+ mn a_bjfqntmc bg_ssdq _mc
knrrkdrr qdbnqchmfr vhsgnts bnloqdrrhnm+ vghbg _r vd rg_kk nardqud
hm ~5-3+ kd_c sn onnq rxmbgqnmhy_shnm hm lnqd sg_m 64$ ne r_lokd
rshltkh- K_rs+ rtbg _ooqn_bgdr e_hk hm rbdm_qhnr vgdqd sgd rbqddm
_tchn rsqd_l hr ltsdc &d-f-) sn oqdudms chrstqahmf nsgdqr(-
Gm sghr oYodp vd opdrdms Dign) Y pnatrs dmc,sn,dmc rxrsdl sgYs bYm

ldYrtpd GRC sn rta,lhkkhrdbnmc YbbtpYbx Ymc trd hs sn rxmbgpnmhyd sgd
rbpddm Ymc Ybbdrrnpx rspdYlr YbbtpYsdkx sn dkhlhmYsd dbgn) uhcdn Ymc
gYoshb kYf- Djgn bnloqhrdr ne svn jdx bnlonmdmsr- Ehqrs+ _ mnudk
HRC ld_rtqdldms ldbg_mhrl+ Dign,DrshlYsnp+ sg_s b_m drshl_sd
sgd k_sdmbx ch™dqdmbd adsvddm sgd rsqd_lr sn rta,lhkkhrdbnmc _b,
btq_bx ax dladcchmf ordtcn,mnhrd _bntrshb rdptdmbdr vhsghm sgd
rsqd_lr- Rdbnmc+ _ ldbg_mhrl Dign,BnlodmrYsnp+ sg_s trdr sghr
ld_rtqdldms _r _ eddca_bj sn rxmbgqnmhyd sgd rsqd_lr-

Hm Djgn,Drshl_snq+ sgd f_ld rdqudq _ccr _ Ordtcn,Mnhrd &OM(
rdptdmbd sn sgd qdmcdqdc rbqddm _tchn rsqd_l sg_s hr hlodqbdoshakd
sn gtl_m d_qr- ?r sgd rod_jdqr nm sgd rbqddm ok_x sgd f_ld _tchn+
hs hr nudqgd_qc _mc b_ostqdc ax sgd bg_s lhbqnognmd hm sgd ok_xdq‘r
gd_crds onrrhakx lhwdc vhsg sgd ok_xdq‘r bg_s _r sgdx rod_j hmsn
sgd lhbqnognmd- Sgd b_ostqdc rbqddm _tchn _r vdkk _r sgd _bbdr,
rnqx rsqd_l eqnl sgd rdqudq _qd shld rs_lodc trhmf sgd knb_k bknbj
ne sgd gd_crds.bnmsqnkkdq- Ax bnqqdk_shmf sgd svn rsqd_lr _f_hmrs
sgd OM,rdptdmbd _mc bnlo_qhmf sgd shld,rs_lor+ Djgn hr _akd sn
drshl_sd sgd HRC sn _ rta,lhkkhrdbnmc _bbtq_bx- Sgd _ccdc ordtcn,
mnhrd rdptdmbd _kknvr Djgn sn odqenql _bbtq_sdkx cdrohsd adhmf
lhwdc vhsg gtl_m bg_s+ knrrx _tchn bnloqdrrhnm dmbnchmf sg_s
cdsdqhnq_sdr qdbnqchmf pt_khsx+ _lahdms mnhrd hm sgd f_ld dmuhqnm,
ldms+ _mc dudm nm onnq pt_khsx rod_jdqr _mc lhbqnognmdr nm sgd
dmc cduhbdr- Sgd drshl_sdc HRC b_m ad mdf_shud nq onrhshud- Sgd
Djgn,Bnlodmr_snq _s sgd bkntc f_ld rdqudq sgdm dhsgdq _ccr dwsq_
r_lokdr &ax _cchmf ydqnr nq _tchn knrr bnmbd_kldms ldbg_mhrlr(
nq rjhor r_lokdr cdodmchmf nm onrhshud nq mdf_shud drshl_sdr-

Vd g_ud du_kt_sdc Djgn ax hlokdldmshmf _mc sdrshmf hs _bqnrr
_ k_qfd q_mfd ne gd_crdsr u_qxhmf hm pt_khsx _r vdkk _r _lahdms _mc
gtl_m bg_s mnhrdr- Sn _rbdqs_hm sg_s sgd _ccdc OM,rdptdmbd hr
hlodqbdoshakd sn gtl_mr+ vd g_ud bnmctbsdc Cdfq_c_shnm LNR
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Ehftqd 19 Bqnvcrntqbdc nohmhnm rbnqdr enq gnv dbgndr ]§dbs trdq dwodqhdmbd- Ghfgdq cdk]xr hm sgd dbgn uhrhakx ]§dbs sgd
roddbg b]sdfnqx) vghkd sgd d§dbs ok]sd]tr enq ltrhb ]mc f]ld rntmc d§dbsr-

sdrsr+ enkknvhmf sgd HST,S O-7/7 rs_mc_qc Z13[- Hm rtll_qx+ ntq
bnmsqhatshnmr hm sghr o_odq _qd _r enkknvr+

• Vd oqnonrd Djgn+ _ mnudk rxrsdl sn rxmbgqnmhyd f_lhmf
rsqd_lr _bqnrr ltkshokd dmconhmsr sn rta,lhkkhrdbnmc _bbt,
q_bx nudq sgd otakhb hmsdqmds _mc hloqnud trdq dwodqhdmbd
hm nmkhmd f_lhmf &~3 _mc ~4(-

• Hm _m dmc,sn,dmc sdrs vhsg VdaQSB rsqd_lr fnhmf nudq VhEh
_mc bdkktk_q khmjr+ Djgn l_hms_hmr rxmbgqnmhy_shnm adknv
gtl_m,odqbdoshakd kdudkr &� 0/ lr( enq 75-5$ ne sgd shld+
vghkrs vhsgnts Djgn rsqd_lr mdudq qd_bg rxmbgqnmhy_shnm
adknv 4/ lr-

• Sgqntfg bqnvc,rntqbdc trdq sdrsr vd cdlnmrsq_sd sg_s ntq
OM,rdptdmbd _cchshnm sdbgmhptd hm Djgn hr hlodqbdoshakd sn
ok_xdqr &~5(-

• Vd du_kt_sd Djgn dwsdmrhudkx _bqnrr ch™dqdms gd_crdsr _r
vdkk _r _lahdms bnmchshnmr sn du_kt_sd hsr dflb_bx &~5(-

1 QDK:SDCVNQI
Cdk]x Odqbdoshnm- ? qhbg ancx ne vnqj g_r hmudrshf_sdc gnv
ok_xhmf ltkshokd tmrxmbgqnmhydc ldch_ _™dbs trdq odqbdoshnm- Sgd
d™dbs u_qhdr a_rdc nm sgd qdk_shnmrgho _lnmf sgdrd ldch_ _mc sgdhq
bnmsdms-

Gtl_mr _qd lnrs rdmrhshud sn svn rhlhk_q _tchn rsqd_lr ok_xhmf
vhsg _s _ cdk_x vhsg qdrodbs sn d_bg nsgdq- Oqhnq vnqj cdffmdr sgd
dbgn sgpdrgnkc _r sgd l_whltl cdk_x sg_s svn hcdmshb_k rntmcr b_m
ad gd_qc ax _ gtl_m vhsgnts _m dbgn adhmf odqbdhudc Z00[- Sgd
dbgn sgqdrgnkc hr ghfgkx _™dbsdc ax sgd sxod ne _tchn+ dptholdms
_mc rtaidbsr+ q_mfhmf _mxvgdqd eqnl 1 sn 4/ lr: rtccdm rg_qo
rntmcr _qd chrbdqmhakd vhsg lnqd sg_m 4 lr ne cdk_x Z07+ 2/[+ _mc
bnlokdw rhfm_kr rtbg _r roddbg l_x ad kdrr chrbdqmhakd tmshk 05ˆ11
lr Z06[- F_ld _tchn rsqd_lr sxohb_kkx bnloqhrdr _ lhwstqd ne _kk
sgdrd ch™dqdms jhmcr ne rntmcr- Etqsgdq+ f_ldr ch™dq vhsg qdrodbs
sn sgd bnlonrhshnm ne sgdrd rntmcr- Hm sghr o_odq+ vd _qd sgd ffqrs sn
rstcx sgd d™dbs ne dbgndr hm uhcdn f_ld _tchn nm trdq dwodqhdmbd+
_mc bnmbktcd sg_s cdk_xr _r knv _r 0/ lr b_m chrstqa sgd trdq &~2-0(-

Uhcdn sn _tchn k_f hr lnqd enqfhuhmf- O_rs vnqj rgnvr sg_s cdk_xr
_r knv _r 1/ lr qdctbd rtaidbs du_kt_shnm ax rs_shrshb_kkx rhfmhffb_ms
l_qfhmr Z18[- Rs_mc_qcr nm uhcdn._tchn ok_xa_bj _kknv sgd _tchn sn
oqdbdcd sgd uhcdn to sn 04 lr+ _mc sgd uhcdn sn oqdbdcd sgd _tchn
to sn 34 lr hm cdk_x Z5[-

Trdqr rdmrd sgd cdk_x adsvddm g_oshb eddca_bj _mc _tchn he sgd
cdk_x hr _anud 13 lr Z0[- G_oshb eddca_bj sn uhcdn cdk_x hr lnqd
enqfhuhmf+ _mc snkdq_akd to sn 2/ˆ0// lr Z20+ 21[-
Ldch] Rxmbgqnmhy]shnm- Vd enbtr nm HCDR+ h-d-) rxmbgqnmhyhmf
ldch_ _bqnrr ltkshokd dmconhmsr hm bknrd uhbhmhsx- Sgdrd dmconhmsr
bnmmdbs sn sgd r_ld rdqudq hm sgd bkntc+ _mc vd cn mns _rrtld _mx
etqsgdq rg_qdc mdsvnqj o_sg- Enq HCDR+ dwhrshmf vnqj qdkx nm sgqdd
sdbgmhptdr9
%]( Oqnuhcdc sgd cduhbdr g_ud _bbtq_sd bknbjr+ sgdx b_m dwbg_mfd

vgdm ok_xa_bj shlhmf _mc rxmbgqnmhyd Z10[- Sn rxmbgqnmhyd bknbjr+
sgdx b_m trd sgd MSO+ vghbg bnmmdbsr sn _bbtq_sd shld rdqudqr
hm sgd bkntc _mc _citrsr sgd rxrsdl bknbj sn sgd shldrs_lo ne
sgd rdqudq bnqqdbsdc vhsg sgd QSS- Tmenqstm_sdkx+ MSO hr jmnvm
sn ad _r hm_bbtq_sd _r 0// lr Z11[+ _mc hr drodbh_kkx _™dbsdc ax
mdsvnqj o_sg _rxlldsqx- Mdsvnqj o_sg _rxlldsqx hr bnllnm hm
sgd hmsdqmds Z15[+ o_qshbtk_qkx hm vhqdkdrr mdsvnqjr Z25[-
%a( Rnld qntsdqr _mc cduhbdr hlokdldms OSO+ vghbg _kknvr

qdk_shud bknbj rxmbgqnmhy_shnm enq cduhbdr bnmmdbsdc sn sgd r_ld
qntsdq- Z1[- Sghr hr _ ghfgkx _bbtq_sd ldsgnc+ _mc rgntkc rxmbgqnmhyd
ldch_ sn snkdq_akd cdk_x kdudkr Z3[- Tmenqstm_sdkx+ sghr hr nmkx trdetk
vgdm sgd ldch_ dmconhmsr rg_qd sgd r_ld qntsdq+ _mc hs hr tmbkd_q
sn tr vg_s eq_bshnm ne dwhrshmf qntsdqr rtoonqs OSO-
%b( ?m noonqstmhrshb _mc kdrr bnllnm _ooqn_bg sn qdk_shud bknbj

rxmbgqnmhy_shnm hr sn kdudq_fd sgd ogxrhb_k knb_khsx ne dmconhmsr
chqdbskx- He vd b_m qdbnqc sgd ok_xa_bj ne nmd cduhbd hm sgd nsgdq+
vd b_m trd rhfm_k oqnbdrrhmf a_rdc sdbgmhptdr sn ld_rtqd sgd ok_x,
a_bj cdk_x- O_rs vnqj rgnvb_rdr sghr _ooqn_bg hm _ bnmsqnkkdc
dmuhqnmldms Z7[+ ats qd_k,vnqkc khlhs_shnmr ghmcdqdc hs‘r _ookhb_,
ahkhsx: knv,pt_khsx lhbqnognmdr+ a_bjfqntmc _tchn rtbg _r bg_ssdq+
_mc knrrx tokhmj _tchn bnloqdrrhnm _qd bnllnm+ _mc bnmsqhatsd
sn onnq rxmbgqnmhy_shnm hm lnqd sg_m 64$ ne sdrs b_rdr+ _r vd ghfg,
khfgs hm ~5-3- Vd athkc nm sghr sghqc _ooqn_bg+ _mc sgqntfg _ bkdudq
cdrhfm sg_s tshkhydr hm_tchakd l_qjdqr+ vd _bghdud rxmbgqnmhy_shnm
hm lnqd sg_m 8/$ ne sdrs b_rdr-

2 A:BIFQNTMC :MCLNSHU:SHNM
Hm sghr rdbshnm vd oqnuhcd sgd mdbdrr_qx a_bjfqntmc _mc lnshu_shnm
enq Djgn-
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2-0 Shld Rxmbgqnmhy]shnm Qdpthqdldmsr
Vd ffqrs _rj sgd ptdrshnm+ ’UgYs hr sgd dbgn sgpdrgnkc) h-d-) sgd lhmh,
ltl rxmbgpnmhyYshnm dppnp sgpdrgnkc adsvddm sgd rbpddm Ymc Ybbdr,
rnpx rspdYlr sg_s sgd ok_xdq b_m odqbdhud _r _m dbgn,khjd _qshe_bs
enq sgd lnrs onotk_q nmkhmd f_ldr;“ ?mrvdqhmf sghr ptdrshnm vhkk
hmenql tr _r sn sgd qdpthqdc _bbtq_bx hm rxmbgqnmhyhmf sgd rsqd_lr-
Dwhrshmf DbgnSgqdrgnkc Rstchdr-Sgd dwhrshmf bnqotr ne qdrd_qbg
_mc rstchdr nm dbgn sgqdrgnkcr Z00+ 06+ 2/[+ rtffdrs sg_s sgd dbgn
sgqdrgnkc u_qhdr fqd_skx vhsg sgd sxod ne _tchn &d-f-) roddbg+ rtccdm
rg_qo rntmcr+ ltrhb+ dsb-(+ rshltkh+ dptholdms _mc rtaidbsr+ q_mfhmf
_mxvgdqd eqnl 1 sn 4/ lr Z07[- Fhudm sghr q_sgdq k_qfd q_mfd _mc
k_bj ne rodbhffbhsx+ vd bnmctbsdc _ rstcx rodbhffb_kkx s_qfdshmf dbgn
sgqdrgnkcr hm f_ld _tchn-
Ldsgncnknfx- Enq ntq rstcx vd _cgdqdc sn sgd Cdfq_c_shnm B_s,
dfnqx Q_shmfr &CBQ( sdrs ldsgncnknfx _r chbs_sdc ax sgd HST,S
O-7/7 rs_mc_qc Z13[- Vd g_ud bqd_sdc _ bnqotr ne 2/ f_ld _tchn
bkhor+ d_bg 04r knmf r_lokdc eqnl 04 onotk_q nmkhmd f_ldr &cds_hkr
hm S_akd 1 hm sgd _oodmchw(- Ntq bnqotr hmbktcdr ffqrs odqrnm rgnnsdq
&EOR( f_ldr+ ronqsr _mc q_bhmf f_ldr+ ok_senql f_ldr+ dsb- Sn d_bg
ne sgd bkhor vd _cc _ cdk_xdc udqrhnm ne sgd r_ld bkho &dbgn( vhsg
u_qhdc cdk_xr q_mfhmf eqnl 0/ sn 2// lr sn fdmdq_sd _ k_qfd mtladq
ne _tchn bkhor vhsg dbgn-

Gtl_m sdrsdqr ffqrs khrsdmdc sn _ qdedqdmbd _tchn bkho vhsgnts
dbgndr+ _mc sgdm khrsdmdc sn sgd r_ld bkho vhsg dbgndr vhsg _m
tmjmnvm _lntms ne cdk_x hmbktchmf / lr+ h-d-) mn dbgn- Sgdx vdqd
_rjdc sn rdkdbs nmd ne l_mx bgnhbdr hmchb_shmf sgd kdudk ne chrsq_b,
shnm _qhrhmf eqnl sgd dbgn- D_bg sdrsdq odqhnchb_kkx vdms sgqntfg
_ sq_hmhmf og_rd sn dmrtqd _ pthds rs_mc_qchydc dmuhqnmldms ax
ffqrs khrsdmhmf sn rhw bkhor vhsg u_qxhmf _lntmsr ne dbgn _r sq_hmhmf
&_r odq sgd O-7/7 rs_mc_qc(- Vd bnkkdbsdc _ sns_k ne 2444 q_shmfr+
qdlnudc knv,pt_khsx qdronmrdr &22$ ne sns_k c_s_( hm _bbnqc_mbd
vhsg HST,S O-7/7 Z13[- D_bg bkho v_r q_sdc ≈ 0/ shldr+ _mc vd g_c
2/ ch™dqdms bkhor enq d_bg cdk_x kdudk _bqnrr _kk f_ldr qdrtkshmf hm _
sns_k ne ≈ 185 unsdr odq cdk_x kdudk- Sgd qdronmcdms onnk bnmrhrsdc
ne 06$ xntmf _ctksr &07,14(+ 32$ _ctksr &15,24(+ 21$ lhcckd,_fdc
hmchuhct_kr &25,4/(+ _mc 7$ rdmhnqr &40 _mc _anud(+ _mc sgdhq m_shud
k_mft_fd v_r Dmfkhrg- Enkknvhmf dsghb_k fthcdkhmdr+ rtqudxr vdqd
_mnmxlntr+ _mc vd hmenqldc qdronmcdmsr ne sgd rtqudx oqnbdrr
_mc sxod ne rshltkh adenqd o_qshbho_shmf- Vd bnlodmr_sdc qdronm,
cdmsr+ _mc _unhcdc rshltkh sg_s bntkc ad bnmrhcdqdc chrstqahmf-
Lhbqnrnes HQA qduhdvdc _mc _ooqnudc sghr rtqudx-
Qdrtksr- Rhmbd+ dbgn sgqdrgnkc cdodmcr nm sgd bnmsdms ne sgd _t,
chn+ vd b_sdfnqhyd _tchn bkhor hmsn sgqdd b_sdfnqhdr bnloqhrhmf
oqdcnlhm_mskx ˆ roddbg+ ltrhb _mc f_ld rntmc d™dbsr &b_q rntmcr+
rgnnshmf rntmcr+ dsb-( ?udq_fd nohmhnm rbnqdr _knmf vhsg 84$ bnm,
ffcdmbd hmsdqu_kr enq d_bg ne sgdrd sgqdd b_sdfnqhdr _qd oqdrdmsdc
hm Ehftqd 1- ?r rddm eqnl Ehftqd 1+ _bqnrr _kk b_sdfnqhdr+ dudm _ 0/
lr dbgn hr odqbdoshakd _mc rkhfgskx chrsq_bshmf- Fhudm sg_s f_lhmf
rdrrhnmr sxohb_kkx k_rs 2/ lhmtsdr sn rdudq_k gntqr+ dudm rkhfgskx
chrsq_bshmf hm _ 04 rdbnmc r_lokd hr bnmrhcdqdc tm_bbdos_akd _mc
ltrs ad cdunhc ne chrsq_bshnmr enq bnlokdsd hlldqrhnm+ drodbh_kkx
enq oqnedrrhnm_k kdudk ok_xdqr- Roddbg,a_rdc f_ldr rgnv _ rsd_cx
hmbqd_rd hm _mmnx_mbd adxnmc 0/ lr cdk_xr+ vghkd sgd chrsq_bshnm
ok_sd_tr enq ltrhb _mc f_ld rntmc d™dbsr- Sghr rstcx rtffdrsr sgYs
dbgn sgpdrgnkc Ymc gdmbd GRC rgntkc ad knvdp sgYm 0/ lr-
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Ehftqd 29 K]sdmbx aqd]jcnvm ]mc rxmbgqnmhy]shnm dqqnq ad,
svddm rbqddm,rsqd]l ]mc ]bbdrrnqx,rsqd]l hm bkntc f]lhmf-

Uhcdn ]mc S]bshkd K]f Odqbdoshnm Rstchdr- Rstchdr rgnv sg_s he
_tchn oqdbdcdr uhcdn ax _r khsskd _r 1/ lr+ rtaidbs du_kt_shnm knrr hr
rs_shrshb_kkx rhfmhffb_ms Z18[- Rs_mc_qcr nm snkdq_akd _tchn.uhcdn k_f
rs_sd sg_s _tchn ltrs mns oqdbdcd uhcdn ax lnqd sg_m 04 lr+ _mc
uhcdn ltrs mns oqdbdcd ax lnqd sg_m 34 lr Z5[- O_rs qdrd_qbg rgnvr
sg_s trdqr b_m odqbdhud _tchn,sn,g_oshb _mc uhcdn,sn,g_oshb k_f _s
cdk_xr _r knv _r 13 lr _mc 2/ lr Z0+ 20+ 21[- Gdmbd+ vd adkhdud sg_s
rxmbgqnmhyhmf sgd rbqddm _mc _bbdrrnqx _tchn rsqd_lr sn vhsghm
0/ lr sn dkhlhm_sd dbgn odqbdoshnm hr rtflbhdms sn rxmbgqnmhyd sgd
uhcdn _mc g_oshb eddca_bj-

2-1 Hmsdq,Rsqd]l Cdk]x
Hm sghr rdbshnm+ vd lncdk sgd &HRC( adsvddm sgd rbqddm _mc _bbdrrnqx
f_ld rsqd_lr _r gd_qc ax sgd ok_xdq ax _m_kxyhmf sgd u_qhntr
k_sdmbhdr hmbtqqdc _knmf sgd o_sg _r cdohbsdc hm Ehftqd 2 _mc khrsdc
hm S_akd 0-
Mdsvnqj K]sdmbx- Sghr o_qs ne sgd k_sdmbx b_ostqdr sgd shld s_jdm
ax sgd _tchn o_bjdsr sn sq_udqrd sgd o_sg eqnl sgd bkntc rdqudq
sn sgd dmc cduhbd &�𝑆𝜔

𝐿𝑐𝑠
enq sgd _bbdrrnqx rsqd_l _mc �𝑆𝑃

𝐿𝑐𝑠
enq

sgd rbqddm rsqd_l(- Sgd k_sdmbx b_m q_mfd _mxvgdqd eqnl 0/ sn
1// lr- K_sdmbx adxnmc 1// lr qdmcdqr sgd l_inqhsx ne f_ldr
tmok_x_akd Z6[-

Sgd lnrs _bbtq_sd v_xr sn ld_rtqd mdsvnqj k_sdmbx hr ax rxm,
bgqnmhyhmf sgd ogxrhb_k bknbjr nm d_bg cduhbd trhmf FOR nq cdch,
b_sdc rg_qdc g_qcv_qd &OSO(- Sghr _ooqn_bg gnvdudq hr mns oq_b,
shb_k enq cduhbdr rtbg _r f_lhmf bnmsqnkkdqr+ gd_cognmdr+ SUr+ dsb-
Mdsvnqj,a_rdc shld rxmbgqnmhy_shnm sdbgmhptdr &MSO( nudq otakhb
hmsdqmds hmbtq rdudq_k 0/r ne lr ne dqqnqr _mc bnmrdptdmskx _qd
hm_cdpt_sd enq ntq fn_k ne rxmbgqnmhyhmf tmcdq 0/ lr- ? bnllnm
_ooqn_bg hr sn drshl_sd mdsvnqj k_sdmbx ax ld_rtqhmf QSS _mc
drshl_sd k_sdmbx _r QSS.1 _s sgd rdqudq- Sghr _ooqn_bg qdkhdr nm
sgd _rrtloshnm sg_s mdsvnqj k_sdmbx hr hcdmshb_k hm ansg enqv_qc
_mc qdudqrd chqdbshnmr ˆ rdqudq sn cduhbd _mc cduhbd sn rdqudq- Oqhnq
rstchdr Z15[ gnvdudq+ g_ud rgnvm sg_s _rxlldsqx hm mdsvnqj o_sg
k_sdmbhdr hr bnllnm _mc sg_s drshl_sdr qdkxhmf nm rxlldsqx b_m
ad n™ ax to sn 5/ lr-
Cdbnchmf K]sdmbx- ?tchn hr sxohb_kkx bnloqdrrdc enq a_mcvhcsg
dflbhdmbx trhmf dmbncdqr rtbg _r NOTR Z24[- Tonm sgdhq qdbdhos
eqnl sgd sq_mronqs k_xdq+ _tchn o_bjdsr ltrs ad cdbncdc sn sgd
m_shud Otkrd,Bncd Lnctk_shnm &OBL( _tchn enql_s enq ok_xa_bj _s
sgd dmc cduhbd- Sgd dmc cduhbdr _qd sxohb_kkx dladccdc cduhbdr _mc
sgd cdbnchmf shldr &sxohb_kkx /�0/lr( u_qx cdodmchmf nm _u_hk_akd
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K]sdmbx O]qs Mns]shnm Sxohb]k Q]mfd %lr( Ld]rtqdldms Dqqnq Rntqbd Ld]rtqdldms Dqqnq Q]mfd %lr(

Mdsvnqj O_sg �𝑆𝑃
𝐿𝑐𝑠

% �𝑆𝜔
𝐿𝑐𝑠

0/ � 1// QSS _rxlldsqx / � 5/

Cdbnchmf _mc At™dqhmf �𝑆𝑃
𝐴𝑐𝑎

% �𝑆𝜔
𝐴𝑐𝑎

3/ � 8/ 2qc o_qsx ?OHr / � 7/

G_qcv_qd Rbgdctkhmf �𝑆𝑃
𝑁𝑘𝑆𝑡

% �𝑆𝜔
𝑁𝑘𝑆𝑡

/ � 4/ Hlld_rtq_akd / � 4/

Rntmc Oqno_f_shnm �𝑆𝑃
𝑁𝑝𝑚𝑜

/ � 07 Hlld_rtq_akd / � 07

Sns_k , 4/ � 25/ , / � 10/
S]akd 09 K]sdmbx aqd]jcnvm hm bkntc f]lhmf) rntqbd ne dqqnq) ]mc q]mfdr-

bnlots_shnm_k qdrntqbdr &d-f-) FOT.BOT(+ nodq_shmf rxrsdl+ kn_c
ctd sn nsgdq _ookhb_shnmr rg_qhmf qdrntqbdr+ _mc sgd dmbnchmf _tchn
enql_s-

Nmbd sgd _tchn hr cdbncdc+ _ ihssdq at™dq qdbdhudr _mc bnmsqnkr
ok_xa_bj q_sd- At™dq l_m_fdldms rsq_sdfhdr sqx sn dmrtqd rlnnsg
ok_xa_bj hm sgd e_bd ne mdsvnqj ihssdq- Ansg sgd ihssdq _r vdkk _r
sgd at™dq l_m_fdldms _kfnqhsglr u_qx eqnl cduhbd sn cduhbd+ _mc
b_m hmbtq to sn 7/ lr hm sxohb_k rsqd_lr- Vd qdoqdrdms sgd shld
s_jdm sn cdbncd enq sgd rbqddm,rsqd_l _r �𝑆𝑃

𝐴𝑐𝑎
_mc sg_s enq sgd

_bbdrrnqx,rsqd_l _r �𝑆𝜔
𝐴𝑐𝑎

- Vghkd hm sgdnqx+ sgdrd cdk_xr b_m ad
oqnffkdc ax b_qdetk ld_rtqdldmsr nm sgd s_qfds cduhbd _mc _tchn
enql_s sxod+ hm oq_bshbd+ fhudm sgd rgddq u_qh_ahkhsx hm sgd mtladq ne
cduhbdr+ hs hr hloq_bshb_k sn oqnffkd _kk u_qhdshdr ne dmc cduhbdr- ?krn+
lnrs cduhbdr cn mns oqnuhcd ?OHr sn ld_rtqd ihssdq at™dq cdk_xr-
G]qcv]qd K]sdmbx- Sgd ihssdq at™dq rbgdctkdr _tchn enq ok_x,
a_bj _s rodbhffb shldr- Sgd _bst_k ok_xa_bj shld+ gnvdudq+ u_qhdr
cdodmchmf nm sgd cduhbd‘r g_qcv_qd _mc nodq_shmf rxrsdl at™dqr-
Enq dw_lokd+ rbqddm cduhbdr &d-f-) SU+ s_akds( l_x cdk_x ok_xa_bj
sn sqx _mc rxmbgqnmhyd _tchn sn bnqqdronmchmf uhcdn eq_ldr fn,
hmf sgqntfg onrs,oqnbdrrhmf+ vghkd gd_crdsr cn mns- Vd qdoqdrdms
sgd k_sdmbx hmbtqqdc hm sgd g_qcv_qd _r �𝑆𝜔

𝑁𝑘𝑆𝑡
enq sgd _bbdrrnqx,

rsqd_l _mc �𝑆𝑃
𝑁𝑘𝑆𝑡

enq sgd rbqddm,rsqd_l- Ntsrhcd ne oqnffkhmf+ rtbg
k_sdmbhdr b_m mns ad ld_rtqdc-
Rntmc Oqno]f]shnm K]sdmbx- Rntmc v_udr sq_udk _s _ roddc ne
∼ 22/ l.r+ nq ∼ 0 lr.enns- Ok_xdqr l_x ad knb_sdc _s _ chrs_mbd ne
1 edds+ sn _r e_q _r 08 edds+ eqnl sgd SU-2 Sgtr+ sgd rbqddm,rsqd_l
_tchn dl_m_shmf eqnl sgd rod_jdqr ne sgd rbqddm cduhbd vhkk hmbtq
_ oqno_f_shnm cdk_x &qdoqdrdmsdc _r �𝑆𝑃

𝑁𝑝𝑚𝑜
( to sn 07 lr adenqd

qd_bghmf sgd d_qr ne sgd ok_xdq- Ld_rtqhmf sghr bnlonmdms ne cdk_x
hr mns ed_rhakd-

Sgtr+ vd b_m bg_q_bsdqhyd HRC _r9

𝐹𝑅𝐶 � �𝑆𝑃
𝐿𝑐𝑠 ] �𝑆

𝑃
𝐴𝑐𝑎 ] �𝑆

𝑃
𝑁𝑘𝑆𝑡

] �𝑆𝑃
𝑁𝑝𝑚𝑜

� �𝑆𝜔
𝐿𝑐𝑠 � �𝑆

𝜔
𝐴𝑐𝑎 � �𝑆

𝜔
𝑁𝑘𝑆𝑡

&0(

Bnmbktrhnmr- Sgd u_qh_shnm hm sgdrd ch™dqdms bnlonmdmsr ne k_sdm,
bhdr b_m _cc to sn rdudq_k sdmr ne lhkkhrdbnmcr sn dudm nudq 0// lr-
Bntokdc vhsg sgd hm_ahkhsx sn ld_rtqd sgd u_qhntr k_sdmbhdr _bbt,
q_sdkx+ hs hr mns onrrhakd sn drshl_sd sgd rxmbgqnmhy_shnm dqqnq _mc
rxmbgqnmhyd _tchn rsqd_lr sn vhsghm 0/ lr trhmf mdsvnqj,a_rdc
ld_rtqdldmsr-

2Sgd l_whltl q_sdc chrs_mbd enq _m Wanw Vhqdkdrr bnmsqnkkdq hr 08es- Z22[

2-2 HRC u]qh]shnm
? etqsgdq bnlokdwhsx hr sg_s k_sdmbx bnlonmdmsr vhkk u_qx nudq
shld+ qdmcdqhmf oqhnq HRC ld_rtqdldmsr narnkdsd- Vd b_m aqn_ckx
b_sdfnqhyd k_sdmbx u_qh_shnm hm sgqdd fqntor9
Mn u]qh]shnm- Sgd g_qcv_qd k_f eqnl vgdm _tchn hr fhudm sn &s_jdm
eqnl( sgd Chfhs_k,sn,?m_knf Bnmudqsdq &C?B( &?m_knf,sn,Chfhs_k
Bnmudqsdq &?CB(( lnctkdr hr _ knv,kdudk g_qcv_qd k_f sg_s cndr
mns bg_mfd-
Knv,eqdptdmbx- Sgdrd u_qh_shnmr _qd rtars_msh_k &to sn rdudq_k 0//
lr(+ ats nbbtq q_qdkx- Dw_lokdr hmbktcd mdsvnqj k_sdmbx bg_mfdr
ctd sn o_sg bg_mfdr hm sgd HO k_xdq+ cdbnchmf k_sdmbx bg_mfdr ctd sn
BOT.FOT sgqnsskhmf+ nq bg_mfdr hm sgd rntmc oqno_f_shnm k_sdmbx
ctd sn ok_xdq lnudldms-
Ghfg,eqdptdmbx- Mdsvnqj k_sdmbx b_m bg_mfd nm _ odq o_bjds
a_rhr+ ctd sn bnmfdrshnm+ ptdthmf _mc bnlodshmf sq_flb- He o_bjdsr
_qd rsqd_ldc hm 1/ lr eq_ldr+ _mx k_sdmbx fitbst_shnm _anud 1/
lr vhkk kd_c sn sgd eq_ld _qqhuhmf snn k_sd- Sn bhqbtludms sghr+ _
ihssdq at™dq hr sxohb_kkx hlokdldmsdc sg_s s_jdr hm eq_ldr+ _mc nmkx
rdqudr sgdl nmbd _ sgd at™dq kdudk rtqo_rrdr rnld sgqdrgnkc+ r_x 5/
lr- Hm sgdnqx+ _mx fitbst_shnm to sn sghr sgqdrgnkc vhkk ad _arnqadc
ax sgd ihssdq at™dq- Gnvdudq+ fitbst_shnmr _anud sghr sgqdrgnkc vhkk
rshkk cdokdsd sgd at™dq+ _mc kd_c sn _ bg_mfd hm HRC-
Bnmbktrhnm- ?ksgntfg sgd ihssdq at™dqr hrnk_sd rsqd_l ok_xa_bj
eqnl lncdrs cdk_x fitbst_shnmr+ vd rshkk mddc sn rxmbgqnmhyd sgd
_bbdrrnqx _mc rbqddm _tchn rsqd_lr &h( _s sgd rs_qs ne sgd ok_xa_bj
_mc &hh( _f_hm+ _mxshld vgdm cdk_x fitbst_shnmr b_trd _ ihssdq at™dq
sn cdokdsd- Djgn ld_rtqdr _mc _ssdlosr sn bnqqdbs HRC odqhnchb_kkx-
Sgd HRC ld_rtqdldms eqdptdmbx cdsdqlhmdr gnv e_rs vd b_m qd,
ronmc sn bg_mfdr- Hm oq_bshbd+ vd adkhdud sg_s _ ld_rtqdldms _s
lnrs dudqx 04 rdbnmcr vhkk rtflbd sn g_mckd lnrs HRC bg_mfdr-

3 DIGN
Hm sghr rdbshnm vd oqnuhcd sgd hmsthshnm _mc _m nudquhdv ne ntq
oqnonrdc rbgdld Djgn sg_s b_m ld_rtqd sgd hmsdq,rsqd_l k_sdmbx
ch™dqdmbd vhsg _ rta,lhkkhrdbnmc _bbtq_bx _mc trdr sgdrd ld_rtqd,
ldmsr _r eddca_bj sn rxmbgqnmhyd sgd rbqddm _mc _bbdrrnqx _tchn
rsqd_lr-

3-0 Nudquhdv ne HRC Ld]rtqdldms hm Djgn
Ehftqd 3 hkktrsq_sdr sgd bdmsq_k hcd_ adghmc sgd ld_rtqdldms ne HRC
hm Djgn- Sgd rdqudq rsqd_lr sgd _bbdrrnqx rsqd_l chqdbskx sn sgd
gd_crds- ?s sgd r_ld shld+ sgd rbqddm _tchn rsqd_ldc sn sgd rbqddm
cduhbd &d-f-) SU( hr ok_xdc ax hsr rod_jdqr- Sghr rbqddm _tchn rsqd_l
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Ehftqd 39 Hmsthshnm adghmc ld]rtqhmf HRC hm Djgn

hr nudqgd_qc _mc b_ostqdc ax sgd ok_xdq‘r gd_crds lhbqnognmd _r
_ o_qs ne sgd bg_s _tchn rsqd_l- Sgtr+ HRC b_m ad drshl_sdc ax
bnqqdk_shmf sgd nudqgd_qc rbqddm f_ld _tchn bnmsdms hm sgd _tchn
bg_s sn sg_s hm sgd _bbdrrnqx,rsqd_l qdbdhudc chqdbskx eqnl sgd
bkntc rdqudq- Sghr drshl_sdc HRC hr _m dmc,sn,dmc drshl_sd+ _r sgd
k_sdmbx ch™dqdmbd ne sgd nudqgd_qc rbqddm rsqd_l _mc sgd qdbdhudc
_bbdrrnqx rsqd_l hr oqdbhrdkx vg_s b_trdr sgd odqbdoshnm ne _m
dbgn- Sghr jdx hmsthshnm enqlr sgd a_rhr ne sgd cdrhfm ne Djgn‘r HRC
ld_rtqdldms ldbg_mhrl-
Onnq ]tsn,bnqqdk]shnm ne f]ld ]tchn- Djgn‘r HRC ld_rtqdldms
a_rdc nm sgd _anud hmsthshnm e_bdr _ jdx bg_kkdmfd- Tmkhjd rhfm_kr
khjd bghqor nq ordtcn,mnhrd rdptdmbdr+ f_ld _tchn cndr mns onr,
rdrr rg_qo _tsn,bnqqdk_shnm oqnodqshdr- Vghkd rhfm_k oqnbdrrhmf
sdbgmhptdr khjd Fdmdq_khydc Bqnrr,Bnqqdk_shnm OG?rd Sq_mrenql
&FBB,OG?S( Z4[ odqenql rhfmhffb_mskx adssdq sg_m rs_mc_qc bnqqd,
k_shnm a_rdc rbgdldr hm bnqqdk_shmf f_ld _tchn+ sgdx hmbtq rdudq_k
sdmr ne lr dqqnq _r vd du_kt_sd hm ~5-3- Sghr hr ctd sn rdudq_k _ksdq,
_shnmr sg_s sgd _tchn rhfm_kr tmcdqfn nm sgdhq o_sg sn sgd gd_crds-
Sgd nudqgd_qc udqrhnm ne sgd f_ld _tchn rsqd_l eqnl sgd rod_jdqr
hm sgd gd_crds lhbqnognmd _qd _m nqcdq ne l_fmhstcd e_hmsdq sg_m
sgd roddbg ne sgd ok_xdq chqdbskx rod_jhmf hmsn hs- Hs hr _™dbsdc ax
sgd dbgndr _mc _lahdms rntmcr hm sgd qnnl- Sgd rod_jdq _mc lhbqn,
ognmd sgdlrdkudr hmsqnctbd chrsnqshnmr hm sgd v_udenql cdodmchmf
nm sgdhq pt_khsx- Etqsgdqlnqd+ ansg _tchn rsqd_lr tmcdqfn cdsdqh,
nq_shnm ctd sn knrrx bnloqdrrhnm ax sgd rdqudq _mc sgd _bbdrrnqx
_tchn rsqd_l hr _krn lhwdc vhsg bg_s _tchn eqnl nsgdq ok_xdqr-

Ordtcn,Mnhrd L]qjdqr- Sn oqnuhcd sgd f_ld _tchn rsqd_l vhsg
rg_qo bqnrr bnqqdk_shnm oqnodqshdr+ Djgn _ccr hcdmshb_k ordtcn,
mnhrd &OM( rdptdmbdr _r l_qjdqr odqhnchb_kkx _s _ qdftk_q hmsdqu_k
&0 rdbnmc hm ntq hlokdldms_shnm( hmsn sgd rbqddm _tchn rsqd_l _s sgd
bkntc rdqudq- Sgdrd l_qjdqr b_m ad cdsdbsdc vhsghm sgd rsqd_lr ax
bnqqdk_shmf vhsg sgd jmnvm OM,rdptdmbd l_qjdq- Sghr _kknvr Djgn
sn bnmshmtntrkx drshl_sd _mc sq_bj sgd HRC adsvddm sgd rsqd_lr-
Sgd OM,rdptdmbd qdpthqdr _ b_qdetk cdrhfm sn dmrtqd sg_s hs cndr
mns cdsdqhnq_sd sgd pt_khsx ne sgd f_ld _tchn odqbdoshakx sn gtl_mr-
Ntq bgnhbd ne OM,rdptdmbdr q_sgdq sg_m nsgdq rdptdmbdr khjd bghqor
hr lnshu_sdc ax gtl_m hlodqbdoshahkhsx-

3-1 Qdkh]akd l]qjdq cdsdbshnm hm Djgn
Sgdqd _qd sgqdd jdx bg_kkdmfdr hm cdrhfmhmf l_qjdqr _mc sgdhq
cdsdbshnm hm ntq HRC ld_rtqdldms rbgdld- Ehqrs+ _r chrbtrrdc d_qkhdq+
sgd OM,rdptdmbd l_qjdq rgntkc ad hm_tchakd sn gtl_mr- Rdbnmc+
ntq OM,rdptdmbd l_qjdq cdsdbshnm rbgdld ltrs g_ud _ udqx knv
e_krd onrhshud q_sd+ h-d-) hs ltrs mns cdsdbs rotqhntr od_jr cdrohsd
sgd oqdrdmbd ne gtl_m roddbg _mc adhmf _ksdqdc ax bnloqdrrhnm+
lhbqnognmdr _mc rod_jdqr- Sghr hr adb_trd rotqhntr od_jr b_m b_trd
udqx k_qfd drshl_shnm dqqnqr+ _mc vgdm rxmbgqnmhy_shnm _kfnqhsglr
bnlodmr_sd enq sgd dqqnmdntr HRC+ sgdx b_trd ihssdq _mc tmokd_r_ms
_tchn _qshe_bsr _s sgd dmc trdq- ?s 37+/// r_lokdr.rdb+ _ e_krd onrhshud
q_sd ne 0/�5 odq r_lokd vhkk qdrtks hm _ rotqhntr cdsdbshnm dudqx 1/
rdbnmcr: hm oq_bshbd+ vd qdpthqd _ rhfmhffb_mskx knvdq e_krd onrhshud
q_sd- Sghqc+ vd ltrs odqhnchb_kkx drshl_sd HRC sn jddo to vhsg sgd
bg_mfdr hm HRC ctd sn bg_mfdr hm mdsvnqj k_sdmbhdr Z0/[ _r vdkk _r
ok_xa_bj k_sdmbhdr &_r at™dq rhydr u_qx ctd sn at™dq l_m_fdldms
rbgdldr(-

Vd mnv ntskhmd sgd rdptdmbd ne rsdor sg_s Djgn trdr enq sgd
_cchshnm _mc cdsdbshnm ne sgd l_qjdqr hm cds_hk-
L]qjdq :cchshnm- Sgqntfg rdudq_k sdrsr vd entmc sg_s nesdm bg_s
_tchn hr sxohb_kkx dmbncdc _s Rtodq Vhcd A_mc &RVA(+ h-d-) to sn
01JGy hm sgd eqdptdmbx rodbsqtl- Etqsgdq+ lnrs rhfmhffb_ms _tchn
bnmsdms fdmdq_kkx khdr adknv 5JGy- Sgtr+ Djgn OM,rdptdmbdr _qd
a_mc,khlhsdc adsvddm 5,01JGy+ sn _unhc dhsgdq khlhs_shnm- Fdmdq,
_shmf OM,rdptdmbdr hr rhlokd: vd bqd_sd _ udbsnq ne 𝐼 F_trrh_m
Mnql_k u_qh_akdr+ _mc sgdm _ookx _ a_mc,o_rr ffksdq adsvddm 5,
01JGy nm sghr udbsnq- Sgd _lokhstcd ne f_ld _tchn hr cxm_lhb _mc
u_qhdr rhfmhffb_mskx nm sgd shldrb_kd ne edv sdmr ne lr- ?tchahkhsx
ne sgd l_qjdq cdodmcr nm sgd qdk_shud _lokhstcdr ne sgd l_qjdqr sn
sgd f_ld _tchn- Rhmbd+ sgd f_ld _tchn _lokhstcd hr cxm_lhb _mc
u_qhdr rhfmhffb_mskx+ hm nqcdq sn dmrtqd hlodqbdoshahkhsx ne sgd _ccdc
OM,rdptdmbd l_qjdq+ Djgn bnmshmtntrkx sq_bjr sgd f_ld _tchn
_lokhstcd _mc _citrsr sgd _lokhstcd ne sgd _ccdc OM,rdptdmbd
_r _ lnuhmf _udq_fd sn dmrtqd sg_s sgd q_shn ne _lokhstcdr ne sgd
OM,rdptdmbd sn sg_s ne f_ld _tchn hr bnmrs_ms-

Kds 𝑤 )𝑠[ ad sgd f_ld _tchn _mc𝑡 )𝑠[ sgd OM,rdptdmbd ne kdmfsg
𝐼- Sgdm 𝑤𝑙 )𝑠[+ sgd _tchn rsqd_l vhsg _ccdc l_qjdqr+ hr bnlotsdc
_r+

𝑤𝑙 )𝑠[ � 𝑤 )𝑠[ ]𝐵.�𝑗 .𝑡 )𝑠[
�𝑗 � 𝛽 × �𝑗�0 ] |0 � 𝑓𝑍𝑘𝑘𝑍( × 𝜃 |𝑤 )|𝑗 � 0(.𝑆 9 𝑗.𝑆 [( &1(

Sgd bgnhbd ne 𝐼 _™dbsr ansg sgd q_sd ne HRC ld_rtqdldms _mc sgd
l_whltl ld_rtq_akd HRC+ _r vd cdrbqhad k_sdq nm+ _mc enq lnrs
dwodqhldmsr+ vd rds𝐼 � 37. /// &bnqqdronmchmf sn 0 rdbnmc ne _tchn(-
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Hm Dpt_shnm &1(+ 𝜃 |𝑤 )|𝑗�0(.𝑆 9 𝑗.𝑆 [( hr sgd rhfm_k onvdq hm sgd 5JGy
sn 01JGy rodbsqtl+ bnlotsdc nudq 𝑆 r_lokdr- Vd bgnrd 𝑆 � 85/
bnqqdronmchmf sn 1/ lr ne r_lokdr _s 37JGy- Ntq bgnhbd rsdlr eqnl
oq_bshb_k d_rd ne hlokdldms_shnm bnmrhcdq_shnmr+ rhmbd d_bg NOTR
dmbncdc _tchn o_bjds _s sgd bkntc rdqudq bnloqhrdc 1/ lr ne _tchn-
Sgtr+ bgnnrhmf 1/ lr+ _kknvdc tr sn _citrs _lokhstcd nm _ odq
o_bjds a_rhr- �𝑗 hr _citrsdc dudqx𝑆 r_lokdr _r _ lnuhmf _udq_fd ne
sghr onvdq- Dlohqhb_kkx+ vd entmc 𝛽 � /.3 sn ad d™dbshud- Vd bnmsqnk
sgd qdk_shud unktld ne sgd l_qjdq sn sgd nqhfhm_k f_ld _tchn vhsg
𝐵- Vd rstcx sgd d™dbsr ne 𝐵 nm _tchahkhsx _mc HRC ld_rtqdldms hm
~5-
L]qjdq Bqnrr,Bnqqdk]shnm- Fhudm sgd gd_crds qdbnqchmf 𝑤𝑝𝑐𝑎 )𝑠[+
hsr bqnrr,bnqqdk_shnm 𝑋 )𝑠[ &cdohbsdc hm Ehftqd 4_( b_m ad bnlotsdc
vhsg sgd l_qjdq _r+

𝑋 )𝑠[ �
𝐻∑
ℎ�0

𝑤𝑝𝑐𝑎 )𝑠 ] ℎ[ .𝑡 )ℎ[ &2(

𝑋 )𝑠[ vhkk g_ud rg_qo od_jr+ vgdm sgd l_qjdqr hm 𝑤𝑝𝑐𝑎 )𝑠 ] ℎ[ _mc
𝑡 )ℎ[ _khfm- Sghr hr cdohbsdc hm Ehftqd 4_ _r rddm ax sgd rohjdr hm sgd
𝑋 )𝑠[- Gnvdudq+ f_ld _tchn _lokhstcd u_qhdr rhfmhffb_mskx nudq shld+
vghbg _™dbsr sgd _lokhstcd ne𝑋 )𝑠[- Hm nqcdq sn qdkh_akx cdsdbs _ od_j
hm sgd e_bd ne bg_mfhmf f_ld _tchn kdudkr+ vd mnql_khyd sgd bnqqdk_,
shnm ax chuhchmf hs ax sgd onvdq hm sgd bqnrr,bnqqdk_shnm rhfm_k nudq
_ rhfm_k ghrsnqx vhmcnv rhyd 𝑅 - Etqsgdq sn _bbntms enq r_lokhmf
n™rdsr sg_s qdrtks hm mdf_shud _mc onrhshud bqnrr,bnqqdk_shnm od_jr
vd trd sgd _arnktsd u_ktd ne sgd mnql_khydc bnqqdk_shnm _r+

𝑋∗ )𝜎[ �

�������
𝑋 )𝜎[

0
𝑃

∫𝑃
ℎ�0 𝑋 )𝜎 ] ℎ[1

������� &3(

?r rddm eqnl Ehftqd 4a+ 𝑋∗ )𝑠[ g_r _m _klnrs bnmrs_ms dmudknod
ctd sn mnql_khy_shnm _mc sgd od_jr _qd lnqd oqnmntmbdc dudm hm
rdbshnmr vgdqd sgd f_ld _tchn _lokhstcd v_r knv- Hm oq_bshbd vd
entmc sg_s 𝑅 � 0// lr vnqjr vdkk+ odqg_or adb_trd sxohb_k f_ld
rntmcr rtbg _r f_ld d™dbsr _mc roddbg ognmdldr k_rs 0//ˆ14/ lr-
Bqnrr,Bnqqdk]shnm Od]j Ehksdqhmf ]mc Dwsq]bshnm9 Od_jr hm _
rhfm_k _qd sgd knb_k l_whl_ hm sgd rhfm_k dmudknod- Sgtr+ hm nqcdq sn
cdsdbs sgd od_jr+ vd ffqrs bnlotsd sgd dmudknod ne 𝑋∗ )𝑠[ &cdohbsdc
hm Ehftqd 4b( _r+

𝑃 )𝑠[ �
$
N𝑋∗ )𝑠[ N ℎ 𝑒 𝑃 )𝑠 � 0[ • N𝑋∗ )𝑠[ N
𝛼.𝑃 )𝑠 � 0[ 𝑛𝑠ℎ𝑑𝑝𝑡ℎ𝑟𝑑

&4(

Hm Dpt_shnm &4(+ sn bnlotsd sgd dmudknod vd bgnrd sgd cdb_x o_q_l,
dsdq 𝛼 _r /-88884 sn dmrtqd sg_s sgd dmudknod ne _m hlotkrd cdb_xr
sn _ants /-0 vhsghm 0 rdbnmc- Sghr bgnhbd v_r lnshu_sdc ax sgd
hmsdqu_k ne ntq l_qjdqr vghbg hr 0r- Vd sgdm hcdmshex+ onhmsr vgdqd
sgd fq_chdms ne sgd dmudkno bg_mfdr eqnl onrhshud sn mdf_shud _r
od_jr- ?esdq mnql_khy_shnm 𝑋 )𝑠[ g_r _ rs_mc_qc cduh_shnm ne 0- Sgtr+
sn ohbj qdkh_akd od_jr+ vd bgnnrd nmkx od_jr _anud _ lhmhltl od_j
sgqdrgnkc ne 𝛿 � 4 _r hmchb_sdc ax sgd nq_mfd ronsr hm Ehftqd 4b hm
𝑃 )𝑠[- Sghr bgnhbd ne 𝛿 hr b_qdetkkx cqhudm ax _m _m_kxshb_k lncdk+
cdrbqhadc hm cds_hk hm ?oodmchw ~?- Sgtr+ sgd od_jr etmbshnm 𝑁 )𝑠[
&_r hmchb_sdc hm Ehftqd 4b( hr bnlotsdc _r+

𝑁 )𝑠[ �
$
𝑃 )𝑠[ ℎ 𝑒 𝑃 )𝑠 � 0[.𝑃 )𝑠 ] 0[. 𝛿 � 𝑃 )𝑠[
/ 𝑛𝑠ℎ𝑑𝑝𝑡ℎ𝑟𝑑

&5(
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Ehftqd 49 %]( Tmmnql]khydc bqnrr,bnqqdk]shnm) %a( mnql]khydc
bqnrr,bnqqdk]shnm) ]mc %b( sgd dmudknod-

Ehksdqhmf a]rdc nm bnmrdbtshud od]jr ]mc knb]k l]whl]-Vd
ffksdq od_jr sg_s g_ud k_qfdq od_jr sg_m sgdl kdrr sg_m 𝛾 r_lokdr
_v_x- Vd _krn dwodbs od_jr sn odqhnchb_kkx qdbtq dudqx 𝐼 r_lokdr-
Sgtr+ vd qdlnud _kk od_jr sg_s cn mns g_ud _ od_j 𝐼 r_lokdr k_sdq
_kknvhmf enq _m dqqnq ne to sn 𝛾 r_lokdr &rgnvm hm Ehftqd 4b( _r+

𝑁∗ )𝑠[ �

{


𝑁 )𝑠[ ℎ 𝑒 𝑁 )𝑠[ � l_w𝑖∈ )��,� [ 𝑁 )𝑠 ] 𝑖[ < /
𝑍𝑚𝑎 l_w𝑖∈ )��,� [ 𝑁 )𝑠 ] 𝐼 ] 𝑖[ < /

/ 𝑛𝑠ℎ𝑑𝑝𝑡ℎ𝑟𝑑

&6(

Hm Dpt_shnm &6(+ 𝐼 � 37///+ sgd mtladq ne r_lokdr hm 0r vnqsg ne
_tchn c_s_- Sgd od_jr entmc ax 𝑁∗ )𝑠[ _qd dwsqdldkx qdkh_akd vhsg
_klnrs ydqn e_krd onrhshudr _r lncdkdc hm ~? _mc du_kt_sdc hm ~5-
Odqhnchb L]qjdq :cchshnm Hm nqcdq sn bnmshmtntrkx sq_bj HRC+ vd
ltrs odqhnchb_kkx _cc l_qjdqr sn _tchn rsqd_lr- Svn bnmrhcdq_shnmr
chbs_sd sgd bgnhbd ne odqhnchbhsx- Ehqrs+ sgd odqhnc rgntkc ad rl_kk
dmntfg sn qdronmc sn bg_mfdr hm sgd HRC- Rdbnmc+ hs rgntkc ad
k_qfdq sg_m svhbd sgd l_whltl onrrhakd u_ktd ne HRC+ sn _unhc
_bbhcdms_kkx drshl_shmf HRC vhsg sgd hmbnqqdbs l_qjdq &_r chrbtrrdc
hm ~3-2(- Hm ntq hlokdldms_shnm vd bgnrd _m hmsdqu_k ne 0r _rrtlhmf
bnmrdqu_shudkx _ l_whltl onrrhakd HRC adknv 4// lr- Ehm_kkx+ sgd
knmfdq sgd OM,rdptdmbd+ sgd ghfgdq hsr cdsdbshnm q_sd- Sgtr+ vd
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HRC¡ 149lr
HRC¡ 1149lr

HRC¡ 1149lr

Ehftqd 59 L]qjdql]sbghmf) vgdml]qjdq kdmfsg 𝐼 hr 0 rdbnmc-
He sgd l]qjdq kdmfsg hr knmf dmntfg) sgd rl]kkdrs cdk]x hr
HRC-

bgnrd ntq OM,rdptdmbd kdmfsg sn ad 0 rdbnmc+ h-d-) 37/// r_lokdr
knmf-

3-2 HRC Drshl]shnm
Sgd gd_crds.bnmsqnkkdq qdbnqcr shld 𝑆𝑎ℎ𝑆𝑠

ℎ
vgdm bg_s _tchn eq_ld

ℎ v_r b_ostqdc+ _mc knfr sgd ok_xa_bj shld 𝑆𝑆𝑎𝑎𝑐𝑟𝑟𝑚𝑝𝑡

𝑖
vgdm sgd

𝑖𝑠ℎ _bbdrrnqx,rsqd_l _tchn eq_ld v_r ok_xdc _s sgd gd_crds- Kds
tr cdffmd 𝑠 � / _s 𝑁 )𝑠[ sn bnqqdronmc sn knb_k shld 𝑆𝑎ℎ𝑆𝑠

/ + _s sgd
bnmsqnkkdq- He _ l_qjdq v_r entmc _s r_lokd 𝜎 &bnqqdronmchmf sn
𝑁∗ )𝜎[ � 0 eqnl Dpt_shnm &6((+ sgdm sghr hlokhdr sg_s hs v_r cdsdbsdc
_s knb_k shld 𝑆𝑎ℎ𝑆𝑠

/ ] 𝛿
𝐷�

_s sgd gd_crds.bnmsqnkkdq &fqddm khmdr hm
Ehftqd 5(- ?rrtlhmf sgd rdqudq hmenqlr sgd gd_crds.bnmsqnkkdq sg_s
_ l_qjdq v_r _ccdc _s sgd adfhmmhmf ne _tchn o_bjds 𝑖 hm sgd rbqddm
_tchn rsqd_l+ sgdm vd jmnv𝑆

𝑆𝑎𝑎𝑐𝑟𝑟𝑚𝑝𝑡

𝑖
hr sgd knb_k shld _s vghbg

sgd _bbdrrnqx,rsqd_l vntkc g_ud g_c _ gxonsgdshb_k l_qjdq &qdc
khmdr hm Ehftqd 5(- Sgd ffm_k rsdo hr sn _khfm sgdrd svn rhfm_kr- Sghr
hr cnmd ax knnjhmf enq sgd rl_kkdrs rghes hm shld sg_s _khfmr sgdl
_mc vd b_m drshl_sd HRC vhsg sghr rghes- Hm nqcdq enq sghr rbgdld
sn etmbshnm bnqqdbskx+ sgd hmsdqu_k adsvddm svn l_qjdqr rgntkc
ad fqd_sdq sg_m svhbd sgd fqd_sdrs onrrhakd HRC rhmbd HRC b_m ad
mdf_shud nq onrhshud- ?r chrbtrrdc hm ~3-1 vd bgnrd _ ctq_shnm ne 0
rdbnmc+ tmcdq sgd _rrtloshnm sg_s HRC cndr mns dwbddc 4// lr-

3-3 Djgn Cdk]x Bnlodmr]shnm
Trhmf sgd HRC ld_rtqdc _r eddca_bj+ Djgn rxmbgqnmhydr sgd svn
rsqd_lr- Sghr rxmbgqnmhy_shnm hr _bghdudc ax dhsgdq rjhoohmf r_l,
okdr hm sgd rsqd_l vhsg ghfgdq k_sdmbx nq rknvhmf cnvm sgd rsqd_l
vhsg knvdq k_sdmbx ax hmidbshmf _ rhkdmbd odqhnc dpt_k sn sgd HRC
nmbd- Sgtr+ HRC hr ld_rtqdc nmbd dudqx rdbnmc _mc bnmshmtntrkx
dkhlhm_sdc sn jddo sgd rsqd_lr rxmbgqnmhydc- Rhmbd hmidbshmf rhkdmbd
odqhncr b_m cdsdqhnq_sd _tchn pt_khsx+ _ adssdq _ksdqm_shud hr sn trd
o_bjds knrr bnmbd_kldms sdbgmhptdr Z05+ 08[ _mc _cc hmsdqonk_sdc
_tchn hmrsd_c ne rhkdmbd odqhncr- Vd kd_ud sghr dmg_mbdldms sn
etstqd vnqj-

4 CDRHFM :MC HLOKDLDMS:SHNM
Nesdm gd_crdsr.bnmsqnkkdqr _qd khlhsdc hm sdqlr ne bnlotsd _mc
onvdq qdrntqbdr sn bnlotsd bnqqdk_shnmr hm qd_k,shld- Bnmrdptdmskx+
Djgn drshl_sdr HRC _s sgd bkntc rdqudq q_sgdq sg_m _s sgd gd_c,
rds.bnmsqnkkdq- Etqsgdq+ nodq_shnmr rtbg _r l_qjdq _cchshnm _mc

Screens

Controller

Ekho-Client

Uplink Packet:

1. Chat Audio x!"#[t]

2. Timestamp &$
%&'(

3. Timestamp &
)

'%%*++,-.

Screen Audio

Screen and

Accessory streams

Chat Audio

Ekho-Server

Ekho-Compensator

ISD

': Marker Locations

Ekho-Estimator

Game Audio Server

Downlink Packet:

1. Delay-Corrected &

Marker-Infused

Screen Stream

Downlink Packet:

1. Delay-Corrected

Accessory Stream

Ehftqd 69 Rxrsdl]shb nudquhdv ne Djgn-

cdk_x bnlodmr_shnm _qd _krn adssdq hlokdldmsdc _r rdqudq rhcd no,
dq_shnmr- Sgtr+ Djgn _cnosr _m _qbghsdbstqd sg_s dm_akdr bnlotsd
hmsdmrhud nodq_shnmr sn ad odqenqldc hm sgd bkntc-

Vd kdudq_fd sgd tmcdqkxhmf _qbghsdbstqd ne dwhrshmf nmkhmd f_l,
hmf rxrsdl- Hm _kk bkntc f_lhmf rxrsdlr+ bg_s _tchn hr o_bjdshydc
_mc rdms sn sgd f_ld rdqudq- Sgtr+ bg_s _tchn cdrshmdc sn sgd f_l,
hmf rdqudq b_m ad hmsdqbdosdc hm sgd bkntc sn cdsdbs l_qjdqr hm sgdl-
Rhlhk_qkx+ cdk_x bnlodmr_shnm hm Djgn hr _bghdudc ax lnchexhmf
sgd _tchn rsqd_lr ax dhsgdq _cchmf dwsq_ ydqn r_lokdr &rhkdmbd( nq
rjhoohmf f_ld _tchn r_lokdr- Sghr b_m ad cnmd ax hmsdqbdoshmf
sgd _tchn rsqd_lr fdmdq_sdc ax sgd f_lhmf rdqudq hm sgd bkntc _mc
lnchexhmf hs oqhnq sn rdmchmf sgdl sn sgd ok_xdq‘r cduhbdr-

4-0 :qbghsdbstqd
Djgn bnloqhrdr svn l_hm bnlonmdmsr: Djgn,Rdqudq knb_sdc _s sgd
bkntc f_lhmf rdqudq+ _mc Djgn,Bkhdms+ rhst_sdc _s sgd bnmsqnkkdq
vhsg _ gd_crds- Djgn,Rdqudq hsrdke hr bnlonrdc ne svn lnctkdr9
Djgn,Bnlodmr_snq enq cdk_x bnlodmr_shnm _mc l_qjdq _cchshnm+
_mc Djgn,Drshl_snq enq HRC ld_rtqdldms- Ehftqd 6 uhrt_khydr sgd
cdrhfm ne Djgn-

Djgn,Bnlodmr]snq- Djgn,Bnlodmr_snq hmsdqbdosr sgd rbqddm
_mc _bbdrrnqx rsqd_lr eqnl sgd f_lhmf rdqudq _mc lnchffdr sgdl
hm svn v_xr adenqd enqv_qchmf sgdl sn sgd ok_xdq‘r cduhbdr- Ehqrs+ hs
qdbdhudr HRC ld_rtqdldmsr eqnl Djgn,Drshl_snq+ _mc bnlodmr_sdr
enq sgdl- Vgdm HRC hr onrhshud+ h-d-) sgd _bbdrrnqx rsqd_l hr ok_xhmf
adenqd sgd rbqddm rsqd_l+ vd hmidbs dwsq_ —rhkdmbd‘ eq_ldr sn sgd _b,
bdrrnqx rsqd_l- Sgd qdudqrd hr cnmd vgdm HRC hr mdf_shud- Vgdm _m
_kqd_cx bnlodmr_sdc cdk_x rgqhmjr+ d-f-) _bbdrrnqx rsqd_l oqdbdcdc
ax 7/ lr adenqd+ ats mnv oqdbdcdr ax 5/ lr+ vd mddc sn qdudqs bnq,
qdbsdc cdk_x- Qdudqshmf bnqqdbsdc cdk_x hr cnmd ax rjhoohmf eq_ldr
&nq sdlonq_qhkx e_rsdq ok_xa_bj( _s sgd rsqd_lhmf cduhbd sg_s v_r
oqduhntrkx cdk_xdc- Sgd rdbnmc qnkd ne Djgn,Bnlodmr_snq hr sg_s
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hs _ccr OM,rdptdmbd l_qjdqr sn sgd rbqddm _tchn rsqd_l _mc knfr
_tchn eq_ld HCr bnms_hmhmf sgd rs_qs ne sgd l_qjdqr-

?r _ lhmnq noshlhy_shnm enq rs_ahkhsx+ bnqqdbshnm hr nmkx hmhsh_sdc
vgdm sgd btqqdms rxmbgqnmhy_shnm dqqnq hr l_qjdckx k_qfd- HRC
b_m bg_mfd rkhfgskx ctd sn mdsvnqj qd_rnmr+ dmbnchmf bg_mfdr nq
g_qcv_qd sgqnsskhmf _mc vd rtffdrs 4 lr _r _ lhmhltl ch™dqdmbd
adenqd bnqqdbshnm hr mddcdc- Vgdm HRC bnqqdbshnm adfhmr+ hs vhkk
s_jd rdudq_k rdbnmcr adenqd hs qdfidbsr hm ld_rtqdldmsr- Ctqhmf
sghr sdlonq_qx odqhnc+ Djgn,Bnlodmr_snq hfmnqdr _mx mdv HRC
ld_rtqdldmsr-

Vd dwodbs _ oqdbdchmf rbqddm _tchn rsqd_l sn ad q_qd: sgd rbqddm
_tchn rsqd_l _bbnlo_mhdr _ a_mcvhcsg,gtmfqx uhcdn rsqd_l sg_s
_ccr sq_mronqs k_sdmbx+ _mc ltrs bnlodmr_sd enq uhcdn cdbncdqr-
Hm bnmsq_rs+ sgd _bbdrrnqx rsqd_l nmkx g_r _tchn+ s_bshkd _mc hm,
ots rsqd_lr+ _mc sgd gd_crds.bnmsqnkkdq vhkk trt_kkx hmbktcd e_rs
g_qcv_qd cdbnchmf- ?r rtbg+ sgd nmd,v_x k_sdmbx sn sgd _bbdrrnqx
rsqd_l hr dwodbsdc sn ad rl_kkdq- Sgd q_qd dwbdoshnmr _qd vgdm
sgd rbqddm rsqd_l fndr nudq _ e_rsdq mdsvnqj sg_m sgd _bbdrrnqx
rsqd_l- Enq dw_lokd+ rbqddm rsqd_l fnhmf nudq aqn_ca_mc+ vghkd
sgd bnmsqnkkdq hr bnmmdbsdc sn _ otakhb VhEh _bbdrr onhms vhsg l_mx
_bshud trdqr-

Djgn,Drshl]snq- Djgn,Drshl_snq qdbdhudr bg_s _tchn o_bjds vhsg
HC ℎ eqnl sgd bnmsqnkkdq.gd_crds _knmf vhsg shldrs_lor eqnl Djgn,
Bkhdms 𝑆𝑎ℎ𝑆𝑠

ℎ
- Hs _krn qdbdhudr sgd shld,rs_lor bnqqdronmchmf sn

sgd ok_xa_bj shld enq d_bg _bbdrrnqx,rsqd_l o_bjds vhsg HC 𝑖 +
𝑆
𝑆𝑎𝑎𝑐𝑟𝑟𝑚𝑝𝑡

𝑖
eqnl Djgn,Bkhdms- Ld_mvghkd+ _r cdrbqhadc d_qkhdq hm

sghr rdbshnm+ Djgn,Bnlodmr_snq _kqd_cx knfr sgd _tchn eq_ld HCr
𝑖 vgdqd _ l_qjdq v_r _ccdc sn sgd rbqddm _tchn rsqd_l- Djgn,
Drshl_snq ld_rtqdr HRC ax enkknvhmf sgd sdbgmhptd cdrbqhadc hm
~3-1 _mc ~3-2- Djgn,Drshl_snq mddcr 1,4 rdbnmcr ne qdbnqchmf adenqd
_ qnatrs HRC b_m ad ld_rtqdc- Ctqhmf sghr hmhsh_k 1,4 rdbnmc odqhnc+
sgd rsqd_lr _qd mns etkkx hm rxmb-

Djgn,Bkhdms- Djgn,Bkhdms hr _ khfgsvdhfgs bnlonmdms nm sgd bnm,
sqnkkdq sg_s bnlltmhb_sdr vhsg Djgn,Rdqudq _mc rdmcr a_bj bg_s
_tchn+ _oodmcdc vhsg svn rdsr ne shldrs_lor: %0( Bg_s _tchn knb_k
shldrs_lor 𝑆𝑎ℎ𝑆𝑠

ℎ
+ _mc %1( ?bbdrrnqx _tchn ok_xa_bj shldrs_lor

𝑆
𝑆𝑎𝑎𝑐𝑟𝑟𝑚𝑝𝑡

𝑖
- Mnsd sg_s hm lnrs rhst_shnmr+ vd cn mns g_ud _bbdrr sn

sgd rbqddm cduhbd ?OH &rtbg _r vgdm rsqd_lhmf sn _ VdaQSB rbqddm
bkhdms(+ _mc sgtr vd cdrhfm Djgn vhsgnts _mx bnnodq_shnm eqnl sgd
rbqddm cduhbd ?OH hm lhmc-

4-1 Hlokdldms]shnm
Vd hlokdldms Djgn,Rdqudq hm ∼ 0/// khmdr ne B)) bncd- Hm ntq
hlokdldms_shnm+ vd trd EESV 2-2-0/ Z8[ enq rhfm_k oqnbdrrhmf- Sgd
atkj ne sgd bnlotsd hmunkudc vhsg Djgn hr cnmd hm Djgn,Rdqudq+
_mc ntq hlokdldms_shnm tshkhydr _ lncdrs 1.4$ ne _ rhmfkd bnqd ne _m
Hmsdk 1-2FGy bnqd h8 oqnbdrrnq &H8,877/G( _mc _kknb_sdr _ l_whltl
ne 72LhA ne ldlnqx _s od_j-

Djgn ld_rtqdr _m dmc,sn,dmc HRC+ dwbdos enq 𝑆𝑁
𝑁𝑘𝑆𝑡

+ h-d-) sgd
g_qcv_qd k_sdmbx- Sghr hr mns _m hrrtd+ gnvdudq+ _r bnmsqnkkdqr g_ud
knv g_qcv_qd k_sdmbx &rta,lhkkhrdbnmc(- Etqsgdqlnqd+ sgd bnmsqnkkdq
cdrhfmdq b_m ld_rtqd sgd g_qcv_qd k_sdmbx _mc hmenql Djgn+ _r
vd cn hm ntq dmc,sn,dmc sdrs-

5 DU:KT:SHNM
Hm sghr rdbshnm+ vd _hl sn du_kt_sd Djgn+ _mc _m_kxyd sgd d™dbs
ne bdqs_hm bnmchshnmr nm hsr _bbtq_bx- Rodbhffb_kkx+ vd _mrvdq sgd
enkknvhmf ptdrshnmr9

&0( z5-0- Cndr Djgn rtbbdrretkkx rxmbgqnmhyd _tchn rsqd_lr hm
_m dmc,sn,dmc rxrsdl;

&1( z5-1) z5-2- Vg_s l_qjdq unktld hr rtflbhdms enq _bbtq_sd
HRC drshl_shnm vghkd adhmf hlodqbdoshakd sn gtl_mr;

&2( z5-3-Gnvcndrl_qjdq,_rrhrsdc HRCld_rtqdldms e_qd _f_hmrs
oqhnq vnqj;

&3( z5-4- B_m Djgn ad trdc enq uhcdn sn _tchn rxmbgqnmhy_shnm
vgdm sgd rbqddm _tchn rsqd_l hr ltsdc;

Vd hmbktcd etqsgdq _ak_shnmr nm Djgn‘r l_qjdq drshl_shnm vhsg
qdrodbs sn u_qhntr dmbnchmf _mc lhbqnognmd sxod hm ~A _mc ~B-

5-0 Dmc,sn,dmc rxmbgqnmhy]shnm
Vd du_kt_sd Djgn vhsg rxmbgqnmhyhmf svn VdaQSB rsqd_lr- Hm sghr
sdrs+ _ bdmsq_k f_ld rdqudq rsqd_lr sgd r_ld _tchn sn svn ch™dqdms
cduhbdr- Nmd cduhbd+ _bshmf _r sgd rbqddm _mc bnmmdbsdc sn _ bdkktk_q
mdsvnqj+ rhlokx ok_xr a_bj sgd _tchn- Sgd nsgdq cduhbd+ _bshmf _r
sgd bnmsqnkkdq _mc bnmmdbsdc sn _ b_lotr VhEh dmconhms+ ok_xr sgd
_tchn a_bj+ rdmcr a_bj qdbnqchmfr eqnl _ lhbqnognmd sn sgd rdqudq+
_mc _krn rdmcr a_bj shldrs_lor ne sgd qdbnqchmfr _mc ok_xa_bj-
Vd ld_rtqd sgd HRC ne sgd rsqd_lr sgqntfgnts sgd sdrs- Vd trd _m
Wanw Rsdqdn Gd_crds _r sgd lhbqnognmd bnmmdbsdc sn sgd bnmsqnkkdq-

?s sgd rs_qs ne d_bg rdrrhnm+ sgd rsqd_lr vhkk ad nts ne rxmb+ _mc
Djgn vhkk rxmbgqnmhyd sgdl hm rdudq_k rdbnmcr- ?r rtbg+ vd rg_kk
hfmnqd sgd ffqrs 4 rdbnmcr hm d_bg rsqd_l hm ntq du_kt_shnm- He sgdqd
v_r mn o_bjds knrr sg_s cdokdsdr sgd ihssdq at™dq _mc bg_mfdr HRC+
sgd rsqd_lr vntkc qdl_hm hm rxmb hmcdffmhsdkx- Hm ntq sdrsr gnvdudq+
o_bjds knrr _mc ihssdq at™dq cdokdshnm v_r bnllnm+ _mc kdc sn Djgn
g_uhmf sn qdrxmbgqnmhyd sgd rsqd_lr eqdptdmskx+ vhsg _ qdronmrd
shld ne 3 sn 5 rdbnmcr-
Rdsto-Vd trd _ Oxsgnm hlokdldms_shnm ne sgd VdaQSB khaq_qx Z04[-
Sn ok_x _tchn nq qdbnqc eqnl _ lhbqnognmd+ vd trd Ox?tchn Z17[+
_ oxsgnm ahmchmf ne Onqs?tchn Z2[- Vd trd hmots ?CB _mc C?B
shldrs_lor enq 𝑆𝑎ℎ𝑆𝑠

ℎ
_mc 𝑆𝑆𝑎𝑎𝑐𝑟𝑟𝑚𝑝𝑡

𝑖
+ qdrodbshudkx- Sgd bnmsqnkkdq

cduhbd hr _ L_bAnnj Oqn 1/08+ sgd rbqddm cduhbd hr _m ?RTR QNF
F440IV+ sgd f_ld rdqudq hr _m ?VR b3-k_qfd hmrs_mbd hm sgd D_rs
0 nq D_rs 1 qdfhnm- ?kk _tchn hr dmbncdc vhsg NOTR Z24[ hm 1/ lr
eq_ldr- Vd _krn bnqqdbs HRC ax _cchmf nq rjhohmf 1/ lr eq_ldr hm
sghr hlokdldms_shnm+ vghbg ld_mr vd b_m g_ud dqqnqr to sn 0/
lr- Mnsd sg_s _ lnqd hmunkudc hlokdldms_shnm bntkc _cc nq rjho
eq_bshnmr ne eq_ldr+ _mc rxmbgqnmhyd adknv sgd 0/ lr antmc-
HRC Ld]rtqdldms Ldsgncnknfx- Sn b_kbtk_sd sgd dmc,sn,dmc
fqntmc,sqtsg HRC+ vd g_ud ansg cduhbdr knf sgd shld _s vghbg sgdx
ok_x d_bg _tchn eq_ld- Rhmbd sgd cduhbd bknbjr _qd mns hm rxmb+ vd
mddc nmd HRC ld_rtqdldms eqnl _mnsgdq rntqbd sn rxmbgqnmhyd
sgdrd knfr- Sn _bghdud sg_s+ vd _cc _ 1JGy sn 4JGy bghqo &_ eqd,
ptdmbx rvddohmf _tchn( sn sgd rs_qs ne sgd rbqddm _tchn+ _mc _ 4JGy
sn 1JGy bghqo sn sgd rs_qs ne sgd bnmsqnkkdq _tchn- ? lhbqnognmd
eqnl _ sghqc cduhbd khrsdmr sn sgd ok_xa_bj eqnl ansg cduhbdr+ _mc
ax bnqqdk_shmf d_bg bghqo sn sgd qdbnqchmf+ vd dwsq_bs sgd hmhsh_k
HRC+ vghbg sgdm rxmbgqnmhydr sgd svn cduhbd‘r knfr-



:AI PHEANII –12� Pdosdladp 0.z03� 1.12� Mdu Unpi� MU� SP: O, GYlYcYmhYm al .e�

9 19

9.9

14.9

49.9

64.9
75.7
199.9

B
C
E
—⁄

(

199 199 299 399 499

Djgn NM
Djgn NEE

HRC —lr(

Ehftqd 79 BCE ne HRC sgqntfgnts rdudq]k sdrsr- Cdrohsd bnmrhr,
sdms ihssdq) Djgn l]hms]hmr HRC adknv 0. lr lnqd sg]m 75�
ne shldr-

9 19 39 59 79 199 119

Shld —r(

�399

�199

9

HR
C
—l

r(

A
cc

11
eq
al

dr
sn

Rb
q

1
Oa
bj
ds
K
nr
sa
sB

sq
k Rjho

1
eqal

d
asRbq 1

Oa
bj
ds
r
K
nr
sa
sR

bq

A
cc

1
eq
al

dr
sn

Rb
q

Ehftqd 89 HRC hm ]m dw]lokd VdaQSB rdrrhnm vhsg Djgn-

Qdrtksr- Ehftqd 7 chrok_xr sgd dmc,sn,dmc HRC vhsg _mc vhsgnts
Djgn+ _bqnrr 5 rdrrhnmr+ d_bg ne 4 lhmtsdr kdmfsg+ enq _ sns_k ne 2/
lhmtsdr ne rsqd_lhmf- Djgn l_hms_hmr rxmbgqnmhy_shnm vhsg sgd 0/
lr antmc enq 75-7$ ne sgd shld _bqnrr _kk rsqd_lr- Sgd qdl_hmhmf
02-1$ hr ctd sn /-/2$ o_bjds knrr+ d_bg ne vghbg kd_cr sn rdudq_k rdb,
nmcr ne nts,ne,rxmb ok_xa_bj- Mnsd sg_s vhsgnts Djgn+ sgd rsqd_lr
mdudq qd_bg sghr antmc- ?r _m hkktrsq_shud dw_lokd+ Ehftqd 8 rgnvr
sgd HRC _bqnrr shld hm nmd rdrrhnm eqnl sgd D_rs 1 hmrs_mbd- Ehqrs+
sgd bnmsqnkkdq kd_cr sgd rbqddm ok_xa_bj ax 325 lr+ _mc Djgn _ccr
11 eq_ldr ne 1/ lr kdmfsg sn sgd rbqddm _tchn sn rxmbgqnmhyd sgdl-
Sgdm+ _ o_bjds knrr dudms _s 𝑠 � 46.5𝑟 _s sgd bnmsqnkkdq rsqd_l kd_cr
sn sgd ok_xa_bj lhrrhmf nmd eq_ld _mc itlohmf _gd_c ax 1/ lr+
vghbg b_trdr sgd bnmsqnkkdq sn mnv kd_c ax 13 lr- Djgn _ldmcr
sghr _esdq 5r ax rjhoohmf nmd o_bjds _s sgd rbqddm _tchn- ? rdbnmc
o_bjds knrr _s 𝑠 � 87.3𝑟 _s sgd rbqddm rhcd kd_cr sn sgd rbqddm kd_chmf
ax 3/ lr+ _mc Djgn qd_bsr sn sghr _esdq 3 rdbnmcr ax _cchmf 1 eq_ldr
sn sgd rbqddm rhcd-

5-1 L]qjdq :tchahkhsx
?r Djgn hr a_rdc nm _cchmf OM,rdptdmbdr sn sgd rbqddm,rsqd_l
_tchn+ hs hr uhs_k sg_s rtbg l_qjdqr _qd hlodqbdoshakd sn sgd trdq‘r
d_q+ _mc cn mns chrsq_bs sgd ok_xdq- 𝐵 hm Dpt_shnm &1( bnmsqnkr sgd
l_qjdq unktld+ _mc enq rl_kk dmntfg u_ktdr+ sgd l_qjdq rgntkc mns
ad _tchakd- Hm sghr rdbshnm vd _rj sgd ptdrshnm9UgYs hr sgd pYmfd ne
𝐵) hm vghbg) lYpidp Ycchshnm cndr mns Y“dbs trdp dwodphdmbd:

Sdrs Ldsgncnknfx- ?r hm dbgn sgqdrgnkc hm ~2-0+ vd trd sgd CBQ
sdrs ldsgncnknfx ne sgd HST,S O-7/7 rs_mc_qc Z13[- Vd trd sgd
r_ld bnqotr ne 2/ f_ld _tchn bkhor eqnl 04 onotk_q nmkhmd f_ldr
&cds_hkr hm S_akd 1 hm sgd _oodmchw(- Sn d_bg ne sgd bkhor vd _cc

OM,rdptdmbd l_qjdqr _bbnqchmf sn Dpt_shnm &1(+ ats vhsg u_qhdc𝐵
u_ktdr+ q_mfhmf eqnl𝐵 � /.0 sn𝐵 � 4-

Gtl_m sdrsdqr ffqrs khrsdm sn sgd qdedqdmbd _tchn bkho+ _mc sgdm sn
sgd l_qjdq hmetrdc bkho vhsg _m tmjmnvm𝐵 + onrrhakx𝐵 � /+ h-d-) mn
OM,rdptdmbd l_qjdq- Sgdx _qd _rjdc sn rdkdbs nmd ne rdudq_k bgnhbdr
hmchb_shmf sgd kdudk ne chrsq_bshnm _qhrhmf eqnl sgd cdfq_c_shnm- Vd
bnkkdbsdc _ sns_k ne 1/0/ q_shmfr+ qdlnudc knv,pt_khsx qdronmrdr &25$
ne sns_k c_s_( hm _bbnqc_mbd vhsg HST,S O-7/7 Z13[- D_bg bkho v_r
q_sdc ≈ 5 shldr+ _mc vhsg 2/ ch™dqdms bkhor enq d_bg l_qjdq unktld
_bqnrr _kk f_ldr+ sghr qdrtksr hm _ sns_k ne ≈ 075 unsdr odq kdudk- Sgd
qdronmcdms onnk bnmrhrsdc ne 17$ xntmf _ctksr &07,14(+ 21$ _ctksr
&15,24(+ 14$ lhcckd,_fdc hmchuhct_kr &25,4/(+ _mc 03$ rdmhnqr &40
_mc _anud(+ _mc sgdhq m_shud k_mft_fd v_r Dmfkhrg- Vd enkknv sgd
r_ld dsghb_k fthcdkhmdr hm ~2-0+ _mc Lhbqnrnes HQA qduhdvdc _mc
_ooqnudc sghr rtqudx-
Qdrtksr- ?r hm ~2+ vd ld_rtqd _tchahkhsx enq sgqdd ch™dqdms b_sd,
fnqhdr ne f_ld _tchn9 roddbg+ ltrhb _mc f_ld rntmc d™dbsr- ?u,
dq_fd nohmhnm rbnqdr _knmf vhsg 84$ bnmffcdmbd hmsdqu_kr enq d_bg
ne sgdrd sgqdd b_sdfnqhdr _qd oqdrdmsdc hm Ehftqd 0/- ?r rddm hm
Ehftqd 0/+ _bqnrr _kk b_sdfnqhdr+ 𝐵 to sn 0./ cndr mns rhfmhffb_mskx
bg_mfd trdq dwodqhdmbd qdrodbshud sn sgd qdedqdmbd- ?s 𝐵 � 1.4 sgd
l_qjdq hr _tchakd _mc rkhfgskx chrsq_bshmf-

5-2 L]qjdq Cdsdbshnm
Hm sghr rdbshnm vd _rj sgd ptdrshnm9 �Vg_s hr lhmhltl u_ktd ne
𝐵 enq vghbg l_qjdqr _qd cdsdbs_akd ax Djgn _mc oqnuhcd _bbtq_sd
HRC drshl_sdr;� Sghr vhkk _kknv tr sn bgnnrd _ u_ktd ne𝐵 sg_s hr mns
_tchakd &~5-1(+ _mc b_m ad trdc sn drshl_sd HRC qdkh_akx ax Djgn-
Ld]rtqhmf HRC Fqntmcsqtsg- Hm nqcdq sn ld_rtqd HRC drshl_shnm
dqqnq ax Djgn vd mddc sgd fqntmcsqtsg HRC- Sn sghr dmc vd hmsqn,
ctbd _ kntc 1/r knmf bghqo ro_mmhmf /Gy sn 1/JGy _s sgd adfhmmhmf
d_bg _tchn bkho- Sghr bghqo rdqudr _r _ qdkh_akd _r rs_qs ne bkho l_qjdq
sn gdko drshl_sd sgd fqntmcsqtsg cdk_x-
DwodqhldmsLdsgncnknfx-Vd qdbnqc f_ld _tchn bkhor vhsg u_qx,
hmf l_qjdq unktldr+ h-d-) sgd bnqotr ne r_lokdr hm sgd CBQ rstcx-
Vd sgdm oqnuhcd Djgn,Drshl_snq vhsg sgd qdbnqchmf _mc shldr,
s_lor+ _mc knf HRC ld_rtqdldmsr hs oqnuhcdr- Enq shldrs_lor+ vd
rds𝑆𝑎ℎ𝑆𝑠

ℎ
� |ℎ � 0( ∗ 1/𝑘𝑟 +𝑆𝑆𝑎𝑎𝑐𝑟𝑟𝑚𝑝𝑡

𝑖
� | 𝑖 � 0( ∗ 1/𝑘𝑟 � 𝑤 vgdqd 𝑤

hr sgd fqntmc sqtsg HRC Djgn,Drshl_snq ltrs ld_rtqd+ _mc vd _cc
l_qjdqr dudqx rdbnmc &𝑖 � 4/.𝑚.∀𝑚 ∈ N(- Vd u_qx 𝑤 eqnl �2// sn
2// lr-
G]qcv]qd- Enq qdbnqchmf+ vd trd _ #34 Wanw Rsdqdn Gd_crds+ qdo,
qdrdms_shud ne sgd sxohb_k gd_crds trdc hm f_lhmf rdrrhnmr- Vd trd _
L_bAnnj Oqn 1/08 _r sgd rbqddm ok_xhmf sgd rbqddm f_ld _tchn- Sgd
rbqddm unktld v_r sgd r_ld _bqnrr _kk qdbnqchmfr+ _mc bnmffftqdc
enq sgd sxohb_k unktld hm f_lhmf rdrrhnmr &5/,6/ cA?+3 rhmbd f_ld
unktld u_qhdr(-
Dmbnchmf- Vd dmbncd sgd qdbnqchmf vhsg u_qxhmf bnloqdrrhnm
kdudkr- Vd trd EELODF &udqrhnm M,0/6263( Z23[ _mc rodbhffb_kkx
khanotr sn dmbncd _mc cdbncd bkhor- Tmkdrr nsgdqvhrd rs_sdc+ vd trd
_m NOTR bnloqdrrhnm rbgdld vhsg 21jaor ne ahsq_sd atcfds+ rtodq,
vhcd,a_mc &RVA( lncd &eqdptdmbx rodbsqtl jdos to sn 01JGy(+ _
kdudk 3 rd_qbg bnlokdwhsx _mc _ookhb_shnm rds sn knvcdk_x-
3?,vdhfgsdc rntmc kdudk &cA?(+ rs_mc_qchydc hm HRN 11591//2+ mnql_khydr eqdptdmbx
_lokhstcdr sn ad gd_qc _s dpt_k kdudkr ax _ gtl_m d_q Z14[
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Fald REW

Laqjdq Onvdq —Qdkashud(

Ehftqd 0.9 Bqnvcrntqbdc nohmhnm rbnqdr enq gnv sgd ]cchshnm ne sgd l]qjdq ]§dbsr trdq dwodqhdmbd- To sn ] qdk]shud onvdq ne
0-.) trdq dwodqhdmbd qdl]hmr bnlo]q]akd sn sgd qdedqdmbd-

Ldsqhb- Vd _rrdrr Djgn,Drshl_snq ax knnjhmf _s %0( gnv _bbtq_sd
HRC ld_rtqdldmsr _qd+ _mc %1( sgd HRC ld_rtqdldms q_sd- Enq d_bg
l_qjdq+ vd bntkc onsdmsh_kkx g_ud nmd HRC ld_rtqdldms+ _mc gdmbd
vd cdffmd sghr q_sd _r sgd mtladq ne ld_rtqdldmsr nudq sgd mtladq
ne l_qjdqr hm sgd r_lokd-
Qdrtksr- Ehftqd 00 rgnvr ghrsnfq_lr &_bqnrr 2/ r_lokd bkhor( ne sgd
HRC drshl_shnm dqqnq+ _mc HRC ld_rtqdldms q_sd- Vd nardqud sg_s
vhsg𝐵 ≥ /.14+ HRC dqqnq hr kdrr sg_m 0 lr+ kdrr sg_m ntq khlhs ne 0/
lr _mc sgd knvdrs dbgn sgqdrgnkcr eqnl oqhnq vnqj Z07[- Vhsg sgd
knvdrs unktld 𝐵 � /.0+ Djgn g_r dqqnqr rtqo_rrhmf 0/ lr hm 0-4$
ne ld_rtqdldmsr- ?kk l_qjdqr &34/ sns_k( _qd cdsdbsdc enq 𝐵 < /.4+
_mc enq 𝐵 � /.14 hm vnqrs b_rdr vd fds nmd ld_rtqdldms dudqx
3 rdbnmcr- Vhsg 𝐵 � /.0 gnvdudq+ sgdqd hr nmd r_lokd vgdqd mn
ld_rtqdldms hr entmc- Nudq_kk+ sghr dwodqhldms rtffdrsr sg_s enq
𝐵 < /.14+ vd rgntkc bnlenqs_akx cdsdbs l_qjdqr _mc _bbtq_sdkx
drshl_sd HRC-
Bnmbktrhnm9 Rths]akd q]mfd ne 𝐵 Sgtr+ a_rdc nm sgd _tchahkhsx
q_mfd enq 𝐵 hm ~5-1 vhsg sgd q_mfd enq qdkh_akd cdsdbs_ahkhsx+ vd
nardqud sg_s _mx 𝐵 ∈ )/.14 0./[ rgntkc ad cdsdbs_akd ax Djgn,
Drshl_snq+ _mc _s sgd r_ld shld hm_tchakd sn sgd trdq _mc vhkk mns
d™dbs sgd f_lhmf dwodqhdmbd- Bnmrdptdmskx+ vd ohbj𝐵 � /.4 _r ntq
bgnhbd ne 𝐵-

5-3 Djgn ur- FBB,OG:S
Vd mnv bnlo_qd Djgn sn FBB,OG?S Z4[+ _ rs_sd,ne,sgd,_qs bqnrr,
bnqqdk_shnm sdbgmhptd sg_s cndr mns trd l_qjdqr- Rhmbd a_bjfqntmc
bg_ssdq hr bnllnm hm hmcnnq f_lhmf dmuhqnmldmsr+ vd qdod_s sgd
dwodqhldms hm ~5-2+ ats hm _cchshnm sn sgd cde_tks bg_ssdq,eqdd f_ld
_tchn+ vd bnmctbs _cchshnm_k dwodqhldmsr sg_s hmbktcd aYbifpntmc
unhbd bgYssdp- Gdqd+ _ roddbg bkho hr ok_xdc _knmfrhcd sgd f_ld _tchn+
_mc vd u_qx sgd roddbg bkho‘r kntcmdrr hm sgqdd kdudkr+ rtbg sg_s
sgd ldch_m rntmc kdudk ne sgd roddbg bkho hr9 %Knv Bg]s( 4 cA?
knvdq sg_m sgd f_ld _tchn+ %Ldc Bg]s( _r kntc _r sgd f_ld _tchn+
%Kntc Bg]s( 4 cA? kntcdq sg_m sgd f_ld _tchn-

Vd trd FBB,OG?S sn ld_rtqd HRC- ?s _ ghfg kdudk+ FBB,OG?S
vnqjr ax bnlotshmf sgd Entqhdq sq_mrenql ne sgd _bbdrrnqx _t,
chn 𝑤 )𝑠[+ 𝑇 |𝜏(+ _mc sgd qdbnqcdc _tchn 𝑤𝑝𝑐𝑎 )𝑠[+ 𝑇𝑝𝑐𝑎 |𝜏(- Sgdm+ hs
bnlotsdr HRC hm sgd enkknvhmf v_x9
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Ehftqd 009 Rstcxhmf Djgn vhsg rhw ch§dqdms l]qjdq unktldr-
A]rdc nm Ehftqd 0. ]mc sgdrd qdrtksr) hcd]kkx𝐵 ∈ )/.14 0./[-

𝑃|𝜎( �
√ ]∞

�∞

𝑇 |𝜏(𝑇𝑝𝑐𝑎 |𝜏(
N𝑇 |𝜏(𝑇𝑝𝑐𝑎 |𝜏( N

𝑑 𝑖𝜏𝛿𝑎𝜏

𝐹𝑅𝐶 � 𝑍𝑝𝑓𝑘𝑍𝑤𝛿𝑃|𝜎(
&7(

Hs hr mnsdvnqsgx sg_s tmkhjd Djgn+ FBB,OG?S _kv_xr oqnctbdr
_ ld_rtqdldms+ vgdsgdq bnmffcdms nq mns- Sgtr+ sgdqd _qd b_rdr
vgdqd sgd dqqnq hr k_qfdq sg_m _ rdbnmc- Vd adkhdud hm oq_bshbd HRC
ld_rtqdldmsr ghfgdq sg_m 2// lr b_m ad fi_ffdc _r dqqnmdntr+ _mc
sgdqdenqd vd hfmnqd rtbg u_ktdr enq FBB,OG?S+ sqd_shmf sgdl _r
lhrrdc cdsdbshnmr- Vd _ssdlosdc sn trd sgd r_ld mnql_khy_shnm
_mc ffksdqhmf rsq_sdfx vd trdc vhsg Djgn+ ats vdqd mns rtbbdrretk
hm hloqnuhmf FBB,OG?S-
Qdrtksr- Vgdmdudq Djgn _mc FBB,OG?S _qd _akd sn ld_rtqd HRC
&h-d-) hfmnqhmf ntskhdqr enq FBB,OG?S(+ sgdx _bghdud fnnc _bbtq_bx
&� 1 lr HRC dqqnq(- Gnvdudq+ Djgn hr ltbg lnqd qnatrs hm cdsdbs,
hmf HRC _bqnrr _kk bg_ssdq kdudkr- Hm Ehftqd 01 vd oqdrdms sgd HRC
ld_rtqdldms q_sd enq Djgn _mc FBB,OG?S- Dudm vhsgnts a_bj,
fqntmc bg_ssdq+ FBB,OG?S e_hkr sn oqnctbd _mx HRC ld_rtqdldmsr
enq _ sghqc ne ntq bnqotr+ vghkd Djgn g_r _ bnmrhrsdms HRC ld_,
rtqdldms dudqx rdbnmc- Vgdm vd hmsqnctbd a_bjfqntmc bg_ssdq+
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Ehftqd 019 Bnlo]qhmf DjgnvhsgFBB,OG:S Y4[ ]f]hmrs u]qx,
hmf a]bjfqntmc bg]ssdq-

FBB,OG?S e_hkr sn oqnctbd _mx ld_rtqdldms enq lnqd sg_m 64$
ne sgd bnqotr+ vghkd Djgn nardqudr _ lncdrs cqno hm cdsdbshnm q_sd-
Nudq_kk+ Djgn hr qnatrs _mc _mc l_hms_hmr _ rtodqhnq cdsdbshnm q_sd
sn FBB,OG?S+ vghkd hsr _ccdc l_qjdqr _qd oqnudm sn ad hm_tchakd
sn gtl_m rtaidbsr-

5-4 Uhcdn,sn,:tchn Rxmb
Vgdm sgd rbqddm _tchn hr ltsdc &d-f-) sn _unhc chrstqahmf nsgdqr(+
sgd ok_xdq trdr _ gd_cognmd _ss_bgdc sn sgd bnmsqnkkdq- Hm rtbg b_rdr+
dbgn adsvddm sgd rbqddm _mc _bbdrrnqx _tchn hr mns _ oqnakdl+ ats
vd rshkk v_ms sgd gd_cognmd _tchn _mc g_oshb eddca_bj sn ad hm rxmb
vhsg sgd uhcdn adhmf chrok_xdc- Hm sgdrd b_rdr+ sgd bkntc f_lhmf
rnesv_qd b_m rdmc OM,rdptdmbd l_qjdqr _s _ bnmrs_ms _lokhstcd
&hmrsd_c ne cxm_lhb_kkx a_rdc nm f_ld _tchn hm Dpt_shnm &1((- Vd
rstcx vg_s _ uh_akd _lokhstcd enq sghr rbdm_qhn hr rtbg sg_s %0( sgd
l_qjdq hr cdsdbs_akd enq Djgn,Drshl_snq+ _mc %1( hr mns mnshbd_akd-
Vghkd du_kt_shmf sgd ffqrs bnmchshnm hr sqhuh_k+ enq sgd rdbnmc+ vd
ld_rtqd sgd rntmc kdudkr &cA?( _bqnrr u_qxhmf _lokhstcdr enq sgd
OM,rdptdmbd _tchn trhmf _ bnlldqbh_k rntmc kdudk ldsdq- Enq sgd
lhbqnognmd+ vd trd sgqdd sxodr ne lhbqnognmdr+ cdrbqhadc hm ~A-
Ehftqd 02 oqdrdmsr sgd l_w HRC dqqnq+ sgd cdsdbshnm q_sd+ _mc sgd OM,
rdptdmbd‘r rntmc kdudk enq u_qxhmf _lokhstcdr- Vgdqd _ cdsdbshnm
hr _u_hk_akd+ Djgn,Drshl_snq l_hms_hmr rta,lhkkhrdbnmc _bbtq_bx-
?kk lhbqnognmdr _kknv enq cdsdbshnm enq _lokhstcdr ne 5 cA _mc
_anud- To sn _m _lokhstcd ne 04 cA+ sgd OM,rdptdmbd l_qjdq rntmc
kdudk hr knvdq sg_m 3/ cA?+ _ sxohb_k rntmc enq _ pthds khaq_qx- Sghr
rtffdrsr sg_s vd b_m trd _lokhstcdr hm sgd q_mfd ne )5𝑎𝜔 04𝑎𝜔[
_mc r_shrex ansg bnmchshnmr-

6 BNMBKTRHNM
Vd oqdrdms Djgn+ _ qnatrs dmc,sn,dmc sdbgmhptd enq rxmbgqnmhyhmf
ldch_ ok_xa_bj nudq sgd mdsvnqj- Djgn trdr qdbnqchmfr eqnl nmd
cduhbd sn ld_rtqd sgd cdk_x adsvddm ok_xa_bjr+ bnlodmr_sdr enq
sgdl chqdbskx _s sgd rdqudq- Djgn cndr mns qdpthqd _ rg_qdc mdsvnqj
nq bnnodq_shnm eqnl sgd rbqddm cduhbd+ hr qdrhkhdms sn _ffqdrrhud
knrrx bnloqdrrhnm hm sgd qdbnqchmf+ _mc qdl_hmr qnatrs sn lhbqn,
ognmd pt_khsx _mc a_bjfqntmc mnhrd.bg_ssdq- Hlonqs_mskx+ Djgn
ntsodqenqlr oqhnq vnqj hm rtbg qd_khrshb bnmchshnmr-

Vd dwg_trshudkx du_kt_sd Djgn+ _mc odqenql rs_mc_qchydc sdrsr
sn ld_rtqd sgd hlo_bs ne Djgn‘ sdbgmhptd nm trdq dwodqhdmbd+ _r
vdkk _r sgd hlo_bs ne tmrxmbgqnmhydc ok_xa_bj- Vd hlokdldms
_mc sdrs Djgn+ ansg eqnl _ bnlots_shnm_k nudqgd_c rs_mconhms+
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Ehftqd 029 Rstcxhmf Djgnvgdm rbqddm,rsqd]l ]tchn hrltsdc)
]mc sgd rnesv]qd ok]xr OM,rdptdmbdr vhsg knv ]lokhstcd-
:m :lokhstcd ne 5 cA hr dmntfg enq l]qjdq cdsdbshnm) ]mc
to sn ]m ]lokhstcd ne 04 cA) OM,rdptdmbdr cn mns mnshbd]akx
dkdu]sd rntmc kdudk-

_mc vhsg _ khud sdrs vhsg VdaQSB rdrrhnmr nudq _ ihssdqx mdsvnqj
o_sg- Djgn bnmshmtntrkx qdbnudqr rxmbgqnmhy_shnm _mc _ rlnnsg
ok_xa_bj dwodqhdmbd- Djgn‘r l_hm fn_k hr rxmbgqnmhyhmf svn _tchn
rsqd_lr+ ats b_m _krn ad trdc sn rxmbgqnmhyd _m _tchn rsqd_l nm
nmd cduhbd+ _mc _ uhcdn rsqd_l nm _mnsgdq-

:BIMNVKDCFDLDMSR
Vd _qd fq_sdetk sn ntq qduhdvdqr enq hmrhfgsetk bnlldmsr- Vd sg_mj
A_a_j M_cdqh _mc Qnrr Btskdq enq sgdhq gdko vhsg sgd HST,S O-7/7
rs_mc_qc+ _mc Sgnl_r Otfds ?a_chd enq gdkohmf tr tmcdqrs_mc sgd
Wanw bkntc rsqd_lhmf rdsto-

QDEDQDMBDR
Z0[ Adqm_qc C- ?cdkrsdhm+ Ctq_mc Q- Adf_tks+ L_qj Q- ?mcdqrnm+ _mc Dkhy_adsg L-

Vdmydk- 1//2- Rdmrhshuhsx sn G_oshb,?tchn ?rxmbgqnmx- Hm Opnbddchmfr ne sgd
4sg GmsdpmYshnmYk Bnmedpdmbd nm LtkshlncYk GmsdpeYbdr &GBLG —/2(- ?rrnbh_shnm
enq Bnlotshmf L_bghmdqx+ Mdv Xnqj+ MX+ TR?+ 62ˆ65- gssor9..cnh-nqf.0/-0034.
847321-847337

Z1[ VhEh ?kkh_mbd- 1/06- Vh,Eh BDQSHEHDC ShldRxmb• aqhmfr oqdbhrd rxmbgqn,
mhy_shnm sn Vh,Eh© cduhbdr- gssor9..vvv-vh,ff-nqf.mdvr,dudmsr.mdvrqnnl.
vh,ff,bdqshffdc,shldrxmb,aqhmfr,oqdbhrd,rxmbgqnmhy_shnm,sn,vh,ff,cduhbdr-
&1/06(- Z?bbdrrdc 1/,Itk,1/12[-

Z2[ Qnrr Admbhm_ _mc Oghk Atqj- 1//0- Onqs?tchn,_m nodm rntqbd bqnrr ok_senql
_tchn ?OH- Hm GBLB-

Z3[ Edqm_mcn Anqnm_s+ C_mh L_qffk+ L_qhn Lnms_ftc+ _mc I_uhdq O_rsnq- 1/07- GaaSU,
Bnlokh_ms Ok_senql enq Gxaqhc Ldch_ Cdkhudqx _mc Rxmbgqnmhy_shnm nm Rhmfkd,
_mc Ltksh,Cduhbd Rbdm_qhnr- GDDD SpYmrYbshnmr nm ApnYcbYrshmf 53+ 2 &1/07(+
610ˆ635- gssor9..cnh-nqf.0/-00/8.SAB-1/06-1670013



Cign4 Pwmbgpnmhyhme Akntc EYlhme IdchY :bpnrr Itkshokd Cmconhmsr :AI PHEANII –12� Pdosdladp 0.z03� 1.12� Mdu Unpi� MU� SP:

Z4[ L_whln Bnanr+ E_ahn ?msnm_bbh+ Ktb_ Bnl_mctbbh+ _mc ?tftrsn R_qsh- 1/08-
Eqdptdmbx,Rkhchmf Fdmdq_khydc Bqnrr,Bnqqdk_shnm9 ? Rta,a_mc Shld Cdk_x Drsh,
l_shnm ?ooqn_bg- &1/08(- gssor9..cnh-nqf.0/-3744/.?QWHU-080/-/7727

Z5[ ?cu_mbdc Sdkduhrhnm Rxrsdlr Bnllhssdd ds _k- 1//2- ?SRB hlokdldms_shnm rta,
bnllhssdd ffmchmf9 Qdk_shud shlhmf ne rntmc _mc uhrhnm enq aqn_cb_rs nodq_shnmr-
GR,080 15 &1//2(-

Z6[ L_ssgh_r Chbj+ Nkhudq Vdkkmhsy+ _mc K_qr Vnke- 1//4- ?m_kxrhr ne E_bsnqr ?™dbshmf
Ok_xdqr‘ Odqenql_mbd _mc Odqbdoshnm hm Ltkshok_xdq F_ldr- Hm Opnbddchmfr ne 3sg
?BL RGEBNLLUnpirgno nm Mdsvnpi Ymc Rxrsdl Rtoonps enp EYldr &MdsEYldr
—/4(- ?rrnbh_shnm enq Bnlotshmf L_bghmdqx+ Mdv Xnqj+ MX+ TR?+ 0ˆ6- gssor9
..cnh-nqf.0/-0034.00/2488-00/2513

Z7[ Mfnb P- J- Ctnmf+ Bgqhrsnogdq Gnvrnm+ _mc Xunm Kdf_kk_hr- 1/01- E_rs rdb,
nmc rbqddm SU rxmbgqnmhy_shnm bnlahmhmf _tchn ffmfdqoqhms sdbgmhptd _mc
fdmdq_khydc bqnrr bnqqdk_shnm- Hm 1/01 GDDD Rdbnmc GmsdpmYshnmYk Bnmedpdmbd nm
Bnmrtldp Dkdbspnmhbr , Adpkhm &GBBD,Adpkhm(- HDDD+ Adqkhm+ Fdql_mx+ 130ˆ133-
gssor9..cnh-nqf.0/-00/8.HBBD,Adqkhm-1/01-5225347

Z8[ L_ssdn Eqhfn _mc Rsdudm F- Ingmrnm- 1//4- Sgd Cdrhfm _mc Hlokdldms_shnm ne
EESV2- Opnb- GDDD 82+ 1 &1//4(+ 105ˆ120- Rodbh_k hrrtd nm ’Oqnfq_l Fdmdq_shnm+
Noshlhy_shnm+ _mc Ok_senql ?c_os_shnm“-

Z0/[ Lnif_m Fg_rdlh+ O_qsg_ J_mto_qsgx+ ?gldc L_mrx+ Sgdnoghktr Admrnm+ _mc
Idmmhedq Qdwenqc- 1/05- Odqenql_mbd Bg_q_bsdqhy_shnm ne _ Bnlldqbh_k Uhcdn
Rsqd_lhmf Rdquhbd- Hm Opnbddchmfr ne sgd 1/05 Gmsdpmds LdYrtpdldms Bnmedpdmbd
&GLB —05(- ?rrnbh_shnm enq Bnlotshmf L_bghmdqx+ Mdv Xnqj+ MX+ TR?+ 388ˆ400-
gssor9..cnh-nqf.0/-0034.1876332-1876370

Z00[ Gdklts G__r- 0861- Sgd hmfitdmbd ne _ rhmfkd dbgn nm sgd _tchahkhsx ne roddbg-
IntpmYk ne Sgd ?tchn Dmfhmddphmf Rnbhdsx 1/+ 1 &l_qbg 0861(+ 035ˆ048-

Z01[ Bgqhrsnogdq Gnvrnm+ Dqhb F_tshdq+ Oghkhood Fhkadqsnm+ ?msgnmx K_tqdms+ _mc
Xunm Kdf_kk_hr- 1/00- Rdbnmc rbqddm SU rxmbgqnmhy_shnm- Hm 1/00 GDDD Gmsdp,
mYshnmYk Bnmedpdmbd nm Bnmrtldp Dkdbspnmhbr ,Adpkhm &GBBD,Adpkhm(- HDDD+ Adqkhm+
Fdql_mx+ 250ˆ254- gssor9..cnh-nqf.0/-00/8.HBBD,Adqkhm-1/00-5/20704

Z02[ Enqstmd Atrhmdrr Hmrhfgsr- 1/12- Bkntc F_lhmf L_qjds Rhyd+ Rg_qd+
Fqnvsg %: Enqdb_rs Z1/2/[- gssor9..vvv-enqstmdatrhmdrrhmrhfgsr-bnl.
bkntc,f_lhmf,l_qjds,0/1384- &1/12(- Z?bbdrrdc 1/,Itk,1/12[-

Z03[ Btkkdm Idmmhmfr+ Eknqdms B_rsdkkh+ Gdmqhj Anrsqñl+ I_m,Hu_q Aqt_qndx+ ?c_l
Adqfjuhrs+ C_mhdk B- Atqmdss+ ?m_ms M_q_x_m_m+ Adqm_qc ?ana_+ _mc S_xknq
Aq_mcrsdssdq- 1/12- VdaQSB9 Qd_k,Shld Bnlltmhb_shnm hm Aqnvrdqr- gssor9
..vvv-v2-nqf.SQ.vdaqsb.- &1/12(- Z?bbdrrdc 1/,Itk,1/12[-

Z04[ Idqdlx K_hm¯- 1/12- _hnqsb- gssor9..fhsgta-bnl._hnqsb._hnqsb- &1/12(- Z?bbdrrdc
1/,Itk,1/12[-

Z05[ Anmf,Jh Kdd _mc Innm,Gxtj Bg_mf- 1/05- O_bjds Knrr Bnmbd_kldms A_rdc nm
Cddo Mdtq_k Mdsvnqjr enq Chfhs_k Roddbg Sq_mrlhrrhnm- GDDD.?BL SpYmrYbshnmr
nm ?tchn) Roddbg) Ymc JYmftYfd Opnbdrrhmf 13+ 1 &1/05(+ 267ˆ276- gssor9..cnh-nqf.
0/-00/8.S?RKO-1/04-14/867/

Z06[ M_qhldmd Kdyyntl+ Fgxrk_hm F_fmnm+ _mc I¯q¯lhd Unhw- 1/05- Dbgn sgqdrgnkc
adsvddm o_rrhud _mc dkdbsqn,_bntrshb sq_mrlhrrhnm o_sgr hm chfhs_k gd_qhmf oqn,
sdbshnm cduhbdr- GmsdpmYshnmYk IntpmYk ne GmctrsphYk Dpfnmnlhbr 42 &1/05(+ 261ˆ268-
gssor9..cnh-nqf.0/-0/05.i-dqfnm-1/05-/3-//3

Z07[ Qtsg X- Khsnurjx+ G- Rsdudm Bnkatqm+ Vhkkh_l ?- Xnrs+ _mc R_mcq_ I- Fty,
l_m- 0888- Sgd oqdbdcdmbd d™dbs- Sgd IntpmYk ne sgd ?bntrshbYk Rnbh,
dsx ne ?ldphbY 0/5+ 3 &0888(+ 0522ˆ0543- gssor9..cnh-nqf.0/-0010.0-316803
_qWhu9gssor9..cnh-nqf.0/-0010.0-316803

Z08[ Qdy_ Knsffcdqdrgfh _mc Oghkhood Fntqm_x- 1/07- Roddbg Oqdchbshnm Trhmf _m ?c_o,
shud Qdbtqqdms Mdtq_k Mdsvnqj vhsg ?ookhb_shnm sn O_bjds Knrr Bnmbd_kldms-
Hm 1/06 GDDD GmsdpmYshnmYk Bnmedpdmbd nm ?bntrshbr) Roddbg Ymc RhfmYk Opnbdrrhmf
&GB?RRO(- HDDD+ B_kf_qx+ ?A+ B_m_c_+ 4283ˆ4287- gssor9..cnh-nqf.0/-00/8.hb_rro-
1/07-7351074

Z1/[ Sd_l Ktm_- 1/10- ?l_ynm Ktm_ ˆ Pthbj Rs_qs Fthcd- gssor9.._l_ynmktm_-aknf.
fdsshmf,rs_qsdc,_362e5/2b1c3- &1/10(- Z?bbdrrdc 1/,Itk,1/12[-

Z10[ C_mh L_qffk+ Edqm_mcn Anqnm_s+ ?kl_mynq R_odm_+ _mc ?mm_ Uhc_k- 1/08- Rxm,
bgqnmhy_shnm Ldbg_mhrlr enq Ltksh,Trdq _mc Ltksh,Cduhbd Gxaqhc Aqn_cb_rs
_mc Aqn_ca_mc Chrsqhatsdc Rbdm_qhnr- GDDD ?bbdrr 6 &1/08(+ 5/4ˆ513- gssor9
..cnh-nqf.0/-00/8.?BBDRR-1/07-177447/

Z11[ C_uhc K- Lhkkr- 1/01- Dwdbtshud Rtll_qx9 Bnlotsdq Mdsvnqj Shld Rxmbgqnmhy_,
shnm- gssor9..vvv-ddbhr-tcdk-dct.zlhkkr.dwdb-gslk- &1/01(- Z?bbdrrdc 1/,Itk,1/12[-

Z12[ L_qhn Lnms_ftc+ O_akn Bdr_q+ Edqm_mcn Anqnm_s+ _mc I_bj I_mrdm- 1/07- Gmspn,
ctbshnm sn LdchY RxmbgpnmhyYshnm &LdchYRxmb(- Roqhmfdq Hmsdqm_shnm_k Otakhrghmf+
Bg_l+ 2ˆ20- gssor9..cnh-nqf.0/-0//6.867,2,208,5473/,6]0

Z13[ A_a_j M_cdqh _mc Qnrr Btskdq- 1/1/- ?m Nodm Rntqbd Hlokdldms_shnm ne HST,S
Qdbnlldmc_shnm O-7/7 vhsg U_khc_shnm- Hm Gmsdproddbg 1/1/- HRB?+ Rg_mfg_h+
Bghm_+ 1751ˆ1755- gssor9..cnh-nqf.0/-10326.hmsdqroddbg-1/1/,1554

Z14[ Hmsdqm_shnm_k Rs_mc_qchy_shnm Nqf_mhy_shnm- 1//2- HRN 1159 1//2&D(9 ?bntr,
shbr–Mnql_k Dpt_k,Kntcmdrr,Kdudk Bnmsntqr- &1//2(-

Z15[ ?aghm_u O_sg_j+ Ghl_ahmct Otbg_+ Xhmf Yg_mf+ X- Bg_qkhd Gt+ _mc Y- Lnqkdx
L_n- 1//7- ? Ld_rtqdldms Rstcx ne Hmsdqmds Cdk_x ?rxlldsqx- Hm Opnbddchmfr
ne sgd 8sg GmsdpmYshnmYk Bnmedpdmbd nm OYrrhud Ymc ?bshud Mdsvnpi LdYrtpdldms
&O?L—/6(- Roqhmfdq,Udqk_f+ Adqkhm+ Gdhcdkadqf+ 071ˆ080-

Z16[ Nrv_kcn Rda_rsh_m Odï_gdqqdq_,Otkk_+ B_qknr A_dm_+ Rdqfhn Enqsdr+ Dct_qcn
A_dm_+ _mc Q_ptdk A_qbn- 1/10- Ld_rtqhmf jdx pt_khsx hmchb_snqr hm bkntc f_lhmf9

Eq_ldvnqj _mc _rrdrrldms nudq vhqdkdrr mdsvnqjr- Rdmrnpr 10+ 3 &1/10(+ 0276-
Z17[ Gtadqs Og_l- 1/12- Ox?tchn9 Bqnrr,ok_senql _tchn H.N enq Oxsgnm+ vhsg Onqs?t,

chn- gssor9..odnokd-br_hk-lhs-dct.gtadqs.ox_tchn.- &1/12(- Z?bbdrrdc 1/,Itk,1/12[-
Z18[ Axqnm Qddudr _mc C_uhc Undkjdq- 0882- D™dbsr ne _tchn,uhcdn _rxmbgqnmx nm

uhdvdq‘r ldlnqx+ du_kt_shnm ne bnmsdms _mc cdsdbshnm _ahkhsx- RsYmenpc Tmhu-)
RsYmenpc) B?) Sdbg- Pdo- &0882(-

Z2/[ D_qk C- Rbgtadqs _mc Indk Vdqmhbj- 0858- Dmudknod udqrtr Lhbqnrsqtb,
stqd hm sgd Etrhnm ne Chbgnshb Rhfm_kr- Sgd IntpmYk ne sgd ?bntrshbYk Rn,
bhdsx ne ?ldphbY 34+ 5 &0858(+ 0414ˆ0420- gssor9..cnh-nqf.0/-0010.0-0800522
_qWhu9gssor9..cnh-nqf.0/-0010.0-0800522

Z20[ It_m L- Rhku_+ L_tqhbhn Nqnybn+ Inmfdtm Bg_+ ?actklns_kda Dk R_cchj+ _mc
Dlhk L- Odsqht- 1/02- Gtl_m Odqbdoshnm ne G_oshb,sn,Uhcdn _mc G_oshb,sn,
?tchn Rjdv hm Ltkshldch_ ?ookhb_shnmr- 8+ 1+ ?qshbkd 8 &l_x 1/02(+ 05 o_fdr-
gssor9..cnh-nqf.0/-0034.134634/-1346340

Z21[ Bg_qkdr Rodmbd+ Qnk_mc A_ccdkdx+ L_rrhlhkh_mn Y_lohmh+ Qnadqs I_ldr+ _mc
C_uhc H Rgnqd- 1//2- Ltkshrdmrnqx sdlonq_k nqcdq itcfldmsr9 Vgdm svn knb_shnmr
_qd adssdq sg_m nmd- Odpbdoshnm � orxbgnogxrhbr 54 &1//2(+ 207ˆ217-

Z22[ Wanw Rtoonqs- 1/12- Wanw ?c_oshud Bnmsqnkkdq Sqntakdrgnnshmf-
gssor9..rtoonqs-wanw-bnl.dm,TR.gdko._bbntms,oqnffkd._bbdrrhahkhsx.
_c_oshud,bnmsqnkkdq,vnms,bnmmdbs,sn,wanw,nq,ob- &1/12(- Z?bbdrrdc 1/,
Itk,1/12[-

Z23[ Rtq_lx_ Snl_q- 1//5- Bnmudqshmf uhcdn enql_sr vhsg EElodf- Jhmtw IntpmYk
1//5+ 035 &1//5(+ 0/-

Z24[ Id_m,L_qb U_khm+ Jndm Unr+ _mc Shl Sdqqhadqqx- 1/01- Cdffmhshnm ne sgd Notr
?tchn Bncdb- QEB 5605- QEB Dchsnq- 0ˆ214 o_fdr- gssor9..vvv-qeb,dchsnq-nqf.
qeb.qeb5605-sws

Z25[ Q_x u_m Aq_mcdmatqf _mc ?qidm Uddmgthydm- 1/02- Hlldqrhud rdbnmc,rbqddm
dwodqhdmbdr trhmf gxaqhc ldch_ rxmbgqnmhy_shnm- HmLdchYRxmbUnpirgno- M_msdr+
Eq_mbd+ 0ˆ6-

Z26[ Ch Whd+ R_middu Ldgqnsq_+ Ihm Kh+ _mc X- Bg_qkhd Gt- 1/02- TPBO9 TmhudprYk PYsd
Bnmspnk Opnsnbnk enp PdYk,Shld BnlltmhbYshnm?ookhbYshnmr- Sdbgmhb_k Qdonqs LRQ,
SQ,1/02,53- Lhbqnrnes- gssor9..vvv-lhbqnrnes-bnl.dm,tr.qdrd_qbg.otakhb_shnm.
tqbo,tmhudqr_k,q_sd,bnmsqnk,oqnsnbnk,enq,qd_k,shld,bnlltmhb_shnm,_ookhb_shnmr.
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:oodmchbdr
?oodmchbdr _qd rtoonqshmfl_sdqh_k sg_s g_r mns addm oddq,qduhdvdc-

: DIGN QDKH:AHKHSX
Gdqd+ vd oqnuhcd _m _m_kxshb_k lncdk enq Djgn‘r od_j cdsdbshnm
ldsgnc+ _mc rg_kk _m_kxyd sgd e_krd,onrhshud q_sd hm sghr _ooqn_bg-
Ehqrs+ kds tr bnmrhcdq sgd e_krd onrhshud q_sd enq sgd ntskhdq rsq_sdfx-
Qdb_kk sg_s vd cdffmd sgd bqnrr,bnqqdk_shnm ldsqhb hm sgd enkknvhmf
v_x9

𝑋 )𝑠[ �
𝐹∑
ℎ�0

𝑤𝑝𝑐𝑎 )𝑠 ] ℎ[ .𝑡 )ℎ[ &8(

Bnmbqdsdkx+ kds tr rdo_q_sd sgd qdbnqchmf 𝑤𝑝𝑐𝑎 )𝑠[ sn _ f_ld _tchn
bnlonmdms ö𝑤 )𝑠[ _mc _ l_qjdq bnlonmdms ö𝑡 )𝑠[+ _mc enq rhlokhbhsx+
kds tr _rrtld sg_s sgd OM,rdptdmbd hr mns rodbsqtl khlhsdc _mc
sgtr sgd bqnrr,bnqqdk_shnm ne𝑡 )𝑠[ _mc ö𝑡 )𝑠[ vhsg hsrdke hr / vgdm mns
_khfmdc oqnodqkx- He vd _rrdrr sgd bqnrr,bnqqdk_shnm _s rtbg shldr+
𝑋 )𝜎[+ vd g_ud9

𝑋 )𝜎[ �
𝐹∑
ℎ�0

| ö𝑤 )𝜎 ] ℎ[ ] ö𝑡 )𝜎 ] ℎ[(.𝑡 )ℎ[

�
𝐹∑
ℎ�0

ö𝑤 )𝜎 ] ℎ[ .𝑡 )ℎ[

𝑡 )ℎ[ ∼ 𝐿 |/.𝜌1(

⇒ 𝑋 )𝜎[ ∼ 𝐿 |/.𝜌1 .
𝐹∑
ℎ�0

ö𝑤 )𝜎 ] ℎ[1(

𝑋 )𝜎[ ∼ 𝐿 |/. ö𝜌 )𝜎[1(

&0/(

Hm nsgdq vnqcr+ enq _kk mnm,_khfmhmf hmcdwdr 𝜎 + 𝑋 )𝜎[ hr _ F_trrh_m
q_mcnl u_qh_akd vhsg _m tmjmnvm rs_mc_qc cduh_shnm- Sgtr he ®𝑋 )𝜎[
hr _ mnql_khydc bqnrr,bnqqdk_shnm vd g_ud9

®𝑋 )𝜎[ � 𝑋 )𝜎[
0
𝑃

∫𝑃
ℎ�0 𝑋 )𝜎 ] ℎ[1

⇒ ®𝑋 )𝜎[ ∼ 𝐿 |/. 0(
&00(

Vgdqd hr 𝑅 hr sgd kdmfsg ne sgd mnql_khy_shnm vhmcnv- Sgtr+ he
vd rds _ sgqdrgnkc 𝛿 + sgd e_krd onrhshud q_sd hr 𝐸𝑁 � 0�Δ|�𝛿 ( ]Δ|𝛿 (-
Enq sgd bgnhbd ne 𝛿 � 4+ sgd e_krd onrhshud q_sd hr 1𝐷 � 3$+ vghbg
cdrohsd rntmc khjd udqx khsskd+ hr _bst_kkx nmd e_krd onrhshud r_lokd
dudqx 0/ rdbnmcr-

Mnv+ kds tr bnmrhcdq sgd a_bj,sn,a_bj ffksdq rsq_sdfx- He sgd bg_mbd
ne _m ntskhdq hm sgd o_rs _m_kxrhr hr 𝑜 �� 0+ _mc vd m_éudkx _rrtld
sg_s e_krd onrhshudr o_rr sgd dmudknod+ sgd bg_mbd ne _ r_lokd g_uhmf
svn a_bj sn a_bj ntskhdqr hr 𝑜.|0 � |0 � 𝑜(1�]0( ≈ |1𝛾 ] 0(.𝑜1- Enq
𝛿 � 4 _mc 𝑜 � 1𝐷�3$+ sghr _lntmsr svn _ e_krd od_j q_sd ne 7𝐷�7$-
Sghr ld_mr sg_s sgdqd vhkk ad nmd e_krd od_j dudqx 6 gntqr nm
_udq_fd+ vghbg rgntkc ad qnatrs dmntfg enq _ bnlldqbh_k rdsshmf-

A :AK:SHNM9 LHBQNOGNMD PT:KHSX
Sn _rrdrr sgd d™dbs ne lhbqnognmd pt_khsx nm l_qjdq cdsdbshnm+
vd trd sgqdd lhbqnognmdr+ uhrt_khydc hm Ehftqd 05+ vhsg eqdptdmbx

Mn Cdsdbshnm 9/14⁄ 14/49⁄ 49/64⁄ 64/199⁄

HRC Ldartqdldms Qasd

9⁄
14⁄
49⁄
64⁄
199⁄

G
hr
sn
fq
al

—⁄
(

Rstchn Lhbqnognmd
Wanw Rsdqdn Gdacrds

Ralrtmf HF844 Daqognmd

9 199 399 599

HRC Ldartqdldms Dqqnq —µr(

9⁄
14⁄
49⁄
64⁄
199⁄

B
C
E
—⁄

(

Rstchn Lhbqnognmd
Wanw Rsdqdn Gdacrds

Ralrtmf HF844 Daqognmd

Ehftqd 039 Rstcxhmf Djgn vhsg sgqdd ch§dqdms lhbqnognmdr-
Djgn l]hms]hmr rta,lhkkhrdbnmc ]bbtq]bx ]mc ghfg l]qjdq
cdsdbshnm sgqntfgnts ch§dqdms g]qcv]qd-

qdronmrdr hm Ehftqd 069 %0( _ #14 Rstchn lhbqnognmd+ qdoqdrdms_shud
ne sgd ghfgdrs qdbnqchmf pt_khsx+ %1( _ #34 Wanw Rsdqdn Gd_crds+
qdoqdrdms_shud ne sgd sxohb_k gd_crds trdc hm f_lhmf rdrrhnmr+ %2(
_ #3 R_lrtmf HF844 D_qognmd+ qdoqdrdmshmf sgd knvdrs pt_khsx
lhbqnognmdr tr_akd-

Vd qdod_s sgd dwodqhldms hm ~5-2+ _mc okns HRC dqqnq _mc ld_,
rtqdldms q_sd hm Ehftqd 03- ?r nardqu_akd+ cdrohsd dwsqdld ch™dq,
dmbdr hm eqdptdmbx qdronmrdr _bqnrr sgdrd sgqdd lhbqnognmdr+ Djgn
l_hms_hmr 0//$ l_qjdq cdsdbshnm _mc rta,lhkkhrdbnmc _bbtq_bx
sgqntfgnts-

B :AK:SHNM9 DMBNCHMF
Ehftqd 04 cdlnmrsq_sdr sgd d™dbs ne dmbnchmf kdudk nm ld_rtqd,
ldmsr+ vgdm trhmf sgd Wanw Rsdqdn Gd_crds- Vd bnmrhcdq mn bnl,
oqdrrhnm &knrrkdrr(+ _ 21jaor ahsq_sd atcfds+ _ 13jaor ahsq_sd atcfds
_mc 13jaor ahsq_sd atcfds vhsg _ kdudk 3 rd_qbg bnlokdwhsx- Vghkd
dmbnchmf cndr _™dbs odqbdoshakd pt_khsx+ hs cndr mns mnshbd_akx _™dbs
Djgn,Drshl_snq‘r odqenql_mbd-

C C:S:RDS
Vd trd 2/ _tchn r_lokdr eqnl 04 onotk_q nmkhmd f_ldr+ _r khrsdc
hm S_akd 1- Sgdrd f_ldr ro_m _ u_qhdsx ne fdmqdr+ eqnl ok_senql
sn q_bhmf _mc qnkd,ok_xhmf f_ldr+ _mc r_lokdr bnmrhrs ne ch™dqdms
rshltkh rtbg _r roddbg+ ltrhb _mc f_ld rntmc d™dbsr-

D G:QCV:QD
Vd trd sgqdd lhbqnognmdr hm ntq du_kt_shnm &~5(+ uhrt_khydc hm
Ehftqd 05- Hm Ehftqd 06+ vd oqdrdms sgd eqdptdmbx qdronmrd ne sgd
qdbnqchmf bg_mmdk+ vhsg ch™dqdms lhbqnognmdr- Sghr bg_mmdk bnm,
rhrsr ne sgd rod_jdq g_qcv_qd+ sgd ogxrhb_k dmuhqnmldms rtqqntmc,
hmf sgd rod_jdq sn lhbqnognmd o_sg+ _mc sgd lhbqnognmd hsrdke- Vd
nmkx bg_mfd sgd lhbqnognmd+ _mc jddo sgd rod_jdq _mc ogxrhb_k
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F]ld Shskd Fdmqd :tchn B]sdfnqx

BqnrrEhqdW Ehqrs Odqrnm Rgnnsdq "09 F_ld Rntmc D™dbsr

"19 F_ld Rntmc D™dbsr+ Roddbg

FQHC Kdfdmcr Q_bhmf Rhltk_snq "09 F_ld Rntmc D™dbsr+ Roddbg

"19 F_ld Rntmc D™dbsr

Qdrhcdms Duhk Uhkk_fd Rtquhu_k Gnqqnq "09 Roddbg

"19 F_ld Rntmc D™dbsr

Cd_sg‘r Cnnq Hrnldsqhb ?bshnm,?cudmstqd "09 Ltrhb

"19 Ltrhb+ F_ld Rntmc D™dbsr

G_kn Hmffmhsd Ehqrs Odqrnm Rgnnsdq "09 F_ld Rntmc D™dbsr

"19 Roddbg+ F_ld Rntmc D™dbsr

R_akd ?cudmstqd % Dwoknq_shnm "09 Ltrhb+ F_ld Rntmc D™dbsr

"19 Ltrhb

Cxhmf Khfgs 1 &QVCH( ?bshnm Qnkd Ok_xhmf F_ld "09 Roddbg

"19 Roddbg

NkkhNkkh Vnqkc Ronqsr ?bshnm Ok_senqldq "09 Ltrhb+ F_ld Rntmc D™dbsr

"19 Ltrhb+ F_ld Rntmc D™dbsr

S_kdr ne ?qhrd ?bshnm Qnkd Ok_xhmf F_ld "09 Roddbg+ Ltrhb

"19 Roddbg+ Ltrhb

Dkcdm Qhmf Rntkranqmd Qnkd Ok_xhmf F_ld "09 F_ld Rntmc D™dbsr

"19 F_ld Rntmc D™dbsr

Nqh _mc sgd Vhkk ne sgd Vhror Ldsqnhcu_mh_ Ok_senqldq "09 F_ld Rntmc D™dbsr+ Ltrhb

"19 F_ld Rntmc D™dbsr+ Ltrhb

Sgd ?qsetk Drb_od ?cudmstqd Ok_senqldq "09 Roddbg+ Ltrhb

"19 Roddbg+ Ltrhb

Enqy_ Gnqhynm 4 Q_bhmf Rhltk_snq "09 Ltrhb+ Roddbg

"19 F_ld Rntmc D™dbsr+ Ltrhb+ Roddbg

Orxbgnm_tsr 1 ?cudmstqd Ok_senqldq "09 Roddbg

"19 Roddbg

Snqldmsdc Rntkr Orxbgnknfhb_k Gnqqnq Rgnnsdq "09 Roddbg+ Ltrhb

"19 F_ld Rntmc D™dbsr+ Ltrhb

S]akd 19 Cdrbqhoshnm ne sgd f]ld ]tchn bkhor trdc hm sgd du]kt]shnm- Sgdqd ]qd svn bkhor odq f]ld) ]mc ]kk bkhor ]qd 04 rdbnmcr
knmf-

dmuhqnmldms sgd r_ld sgqntfgnts sgd rdsto- ?r nardqudc+ sgd ghfg
pt_khsx rstchn lhbqnognmd g_r _ qdk_shudkx fi_s eqdptdmbx qdronmrd
&Ehftqd 06_(+ drodbh_kkx hm ntq qdfhnm ne hmsdqdrs ne 5,01JGy+ vghkd
sgd Wanw Rsdqdn Gd_crds g_r rdudq_k od_jr _mc sqntfgr &Ehftqd 06a(-

Sgd R_lrtmf d_qognmd chrok_xr sgd vnqrs qdronmrd _mc cdsdqhnq_,
shnm+ vgdqd sgd ch™dqdmbd eqnl sgd knvdrs sn ghfgdrs _lokhstcd hm
sgd qdronmrd dwbddcr 2/cA &Ehftqd 06b(-
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Ehftqd 049 Rstcxhmf Djgn vhsg entq ch§dqdms kdudkr ne
bnloqdrrhnm- :ffqdrrhud dmbnchmf l]jdr l]qjdq cdsdbshnm
g]qcdq) ats Djgn l]hms]hmr ] r]shrff]akd kdudk ne cdsdbshnm
sgqntfgnts-
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Ehftqd 069 Eqdptdmbx Qdronmrdr enq sdrsdc lhbqnognmdr- Ghfg pt]khsx lhbqnognmdr g]ud fi]s eqdptdmbx qdronmrdr-


