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@rxmbgqnmntr Nmkhmd Edcdq‘sdc Kd‘qmhmf Vhsg
Qdctbdc Bnlltmhb‘shnm Qdpthqdldmsr

Eq‘mbnhr F‘tsghdq + Ldladq+ HDDD+ Uhm‘x Bg‘jq‘u‘qsgh Fnfhmdmh + Rdmhnq Ldladq+ HDDD+
Rsde‘m Vdqmdq + Edkknv+ HDDD+ Xhg,E‘mf Gt‘mf + Khed Edkknv+ HDDD+ ‘mc @msgnmx Jtg + Khed Edkknv+ HDDD

@arsq‘bsˇNmkhmd edcdq‘sdc kd‘qmhmf ’EK( dm‘akdr fdnfq‘ogh,
b‘kkx chrsqhatsdc cduhbdr sn kd‘qm ‘ fkna‘k rg‘qdc lncdk eqnl
knb‘kkx ‘u‘hk‘akd rsqd‘lhmf c‘s‘- Lnrs nmkhmd EK khsdq‘stqd bnm,
rhcdqr ‘ adrs b‘rd rbdm‘qhn qdf‘qchmf sgd o‘qshbho‘shmf bkhdmsr
‘mc sgd bnlltmhb‘shnm bg‘mmdkr- Gnvdudq+ sgdrd ‘rrtloshnmr ‘qd
nesdm mns lds hm qd‘k,vnqkc ‘ookhb‘shnmr- @rxmbgqnmntr rdsshmfr
b‘m qdfidbs ‘ lnqd qd‘khrshb dmuhqnmldms+ rtbg ‘r gdsdqnfdmdntr
bkhdms o‘qshbho‘shnm ctd sn ‘u‘hk‘akd bnlots‘shnm‘k onvdq ‘mc
a‘ssdqx bnmrsq‘hmsr+ ‘r vdkk ‘r cdk‘xr b‘trdc ax bnlltmhb‘,
shnm bg‘mmdkr nq rsq‘ffkdq cduhbdr- Etqsgdq+ hm lnrs ‘ookhb‘shnmr+
dmdqfx de›bhdmbx ltrs ad s‘jdm hmsn bnmrhcdq‘shnm- Trhmf sgd
oqhmbhokdr ne o‘qsh‘k,rg‘qhmf,a‘rdc bnlltmhb‘shnmr+ vd oqnonrd
‘ bnlltmhb‘shnm,de›bhdms ‘rxmbgqnmntr nmkhmd EK ’O@N,Edc(
rsq‘sdfx- Ax qdctbhmf sgd bnlltmhb‘shnm kn‘c ne sgd o‘qshbh,
o‘msr+ sgd oqnonrdc ldsgnc qdmcdqr o‘qshbho‘shnm lnqd ‘bbdrrhakd
‘mc de›bhdms- Hm ‘cchshnm+ sgd oqnonrdc ‘ffqdf‘shnm ldbg‘mhrl
‘bbntmsr enq q‘mcnl o‘qshbho‘shnm+ g‘mckdr cdk‘xdc toc‘sdr+ ‘mc
lhshf‘sdr sgdhq deedbs nm ‘bbtq‘bx- Vd rstcx sgd ›qrs, ‘mc rdbnmc,
nqcdq bnmudqfdmbd ne sgd oqnonrdc O@N,Edc ldsgnc ‘mc nas‘hm
‘m dwoqdrrhnm enq hsr rsd‘cx,rs‘sd ld‘m rpt‘qd cduh‘shnm- Ehm‘kkx+
vd bnmctbs bnloqdgdmrhud rhltk‘shnmr sn rstcx sgd odqenql‘mbd
ne sgd oqnonrdc ldsgnc nm ansg rxmsgdshb ‘mc qd‘k,khed c‘s‘
rdsr- Sgd rhltk‘shnmr qdud‘k sg‘s hm ‘rxmbgqnmntr rdsshmfr+ sgd
oqnonrdc O@N,Edc hr ‘akd sn ‘bghdud sgd r‘ld bnmudqfdmbd oqno,
dqshdr ‘r sg‘s ne sgd nmkhmd edcdq‘sdc rsnbg‘rshb fq‘chdms vghkd
qdctbhmf sgd bnlltmhb‘shnm ax 87$-

Hmcdw Sdqlrˇ@rxmbgqnmntr adg‘uhnq+ bnlltmhb‘shnm de›,
bhdmbx+ mnmkhmd‘q qdfqdrrhnm+ nmkhmd edcdq‘sdc kd‘qmhmf ’EK(+
o‘qsh‘k,rg‘qhmf,a‘rdc bnlltmhb‘shnmr-

L‘mtrbqhos qdbdhudc 08 Itkx 1/11: qduhrdc 05 L‘x 1/12 ‘mc 6 @tftrs
1/12: ‘bbdosdc 3 Rdosdladq 1/12- C‘sd ne otakhb‘shnm 02 Rdosdladq 1/12:
c‘sd ne btqqdms udqrhnm 10 Mnudladq 1/12- Sghr vnqj v‘r rtoonqsdc ax sgd
Qdrd‘qbg Bntmbhk ne Mnqv‘x- Sgd vnqj ne @msgnmx Jtg v‘r rtoonqsdc hm o‘qs
ax MRE tmcdq Fq‘ms 1031876- Sgd btqqdms o‘odq rhfmh›b‘mskx ‘cu‘mbdr ‘mc
dwo‘mcr tonm sgd bnmedqdmbd oqdbtqrnq Z0\+ needqhmf ‘ lnqd bnloqdgdmrhud
sqd‘sldms ne sgd rtaidbs l‘ssdq vhsg ‘ fqd‘skx dwo‘mcdc rbnod+ ‘m‘kxrhr+ ‘mc
rhltk‘shnm dw‘lokdr- ’Bnqqdronmchmf ‘tsgnq9 Eq‘mbnhr F‘tsghdq-(

Eq‘mbnhr F‘tsghdq hr vhsg sgd Cdo‘qsldms ne Dkdbsqnmhb Rxrsdlr+ Mnqvdfh‘m
Tmhudqrhsx ne Rbhdmbd ‘mc Sdbgmnknfx+ 6/23 Sqnmcgdhl+ Mnqv‘x ’d,l‘hk9
eq‘mbnhr-f‘tsghdq?msmt-mn(-

Uhm‘x Bg‘jq‘u‘qsgh Fnfhmdmh v‘r vhsg sgd Cdo‘qsldms ne Dkdbsqnmhb
Rxrsdlr+ Mnqvdfh‘m Tmhudqrhsx ne Rbhdmbd ‘mc Sdbgmnknfx+ 6/23 Sqnmcgdhl+
Mnqv‘x- Gd hr mnv vhsg sgd RCT @ookhdc @H ‘mc C‘s‘ Rbhdmbd+ L‘dqrj
Lb,Jhmmdx Lnkkdq Hmrshstsd+ Tmhudqrhsx ne Rntsgdqm Cdml‘qj+ 412/ Ncdmrd+
Cdml‘qj ’d,l‘hk9 uhfn?lllh-rct-cj(-

Rsde‘m Vdqmdq hr vhsg sgd Cdo‘qsldms ne Dkdbsqnmhb Rxrsdlr+ Mnqvdfh‘m
Tmhudqrhsx ne Rbhdmbd ‘mc Sdbgmnknfx+ 6/23 Sqnmcgdhl+ Mnqv‘x+ ‘mc ‘krn
vhsg sgd Cdo‘qsldms ne Hmenql‘shnm ‘mc Bnlltmhb‘shnmr Dmfhmddqhmf+ @‘ksn
Tmhudqrhsx+ ///65 Dronn+ Ehmk‘mc ’d,l‘hk9 rsde‘m-vdqmdq?msmt-mn(-

Xhg,E‘mf Gt‘mf hr vhsg sgd Cdo‘qsldms ne Dkdbsqhb‘k Dmfhmddqhmf+
Tmhudqrhsx ne Mnsqd C‘ld+ Mnsqd C‘ld+ HM 35445 TR@ ’d,l‘hk9 gt‘mf?
mc-dct(-

@msgnmx Jtg hr vhsg sgd Cdo‘qsldms ne Dkdbsqhb‘k Dmfhmddqhmf+ Tmhudqrhsx
ne G‘v‘hh ‘s L‘mn‘+ Gnmnktkt+ GH 85711 TR@ ’d,l‘hk9 jtg?g‘v‘hh-dct(-

Chfhs‘k Naidbs Hcdmsh›dq 0/-00/8.IHNS-1/12-2203812

H- HMSQNCTBSHNM

@LXQH@C ne hmsdkkhfdms cduhbdr+ rtbg ‘r rl‘qsognmdr+
rl‘qsv‘sbgdr+ ‘mc rl‘qs gnld ‘ookh‘mbdr+ ‘qd adbnlhmf

‘m hmsdfq‘k o‘qs ne ntq c‘hkx khudr+ ‘mc ‘m dmnqlntr ‘lntms ne
c‘s‘ hr ‘u‘hk‘akd nm sgnrd cduhbdr- Tmenqstm‘sdkx+ sghr c‘s‘ hr
oqhl‘qhkx tmtrdc+ ‘mc vd mddc sn cdudkno snnkr sg‘s b‘m oqn,
bdrr sghr c‘s‘ sn dwsq‘bs hmenql‘shnm sg‘s b‘m hloqnud ntq c‘hkx
khudr vghkd+ ‘s sgd r‘ld shld+ dmrtqhmf ntq oqhu‘bx- Edcdq‘sdc
kd‘qmhmf ’EK( Z1\ oqnuhcdr ‘m ‘c‘oshud k‘qfd,rb‘kd bnkk‘anq‘shud
kd‘qmhmf eq‘ldvnqj rths‘akd enq sghr s‘rj- Hm EK+ ‘ rdqudq ‘ffqd,
f‘sdr hmenql‘shnm qdbdhudc eqnl chrsqhatsdc cduhbdr qdedqqdc
sn ‘r bkhdmsr sn sq‘hm ‘ fkna‘k rg‘qdc lncdk: sgd bkhdmsr cn
mns rg‘qd ‘mx oqhu‘sd c‘s‘ vhsg sgd rdqudq+ nmkx sgdhq knb‘k
lncdk o‘q‘ldsdqr nq fq‘chdmsr kd‘qmdc eqnl sghr c‘s‘ Z1\+ Z2\-
Vgdm c‘s‘ adbnldr oqnfqdrrhudkx ‘u‘hk‘akd sn bkhdmsr+ hs hr
onrrhakd sn odqenql cdbdmsq‘khydc kd‘qmhmf hm qd‘k shld ’hlokd,
ldmshmf+ d-f-+ nmkhmd EK Z3\( enq ‘ookhb‘shnmr sg‘s hmbktcd
dmuhqnmldms‘k lnmhsnqhmf ‘mc bnmchshnm lnmhsnqhmf trhmf rdm,
rnq mdsvnqjr Z4\+ Hmsdqmds ne Ldchb‘k Sghmfr ’HnLS(,a‘rdc
gd‘ksgb‘qd ‘ookhb‘shnmr Z5\ ’d-f-+ b‘qchn qgxsgl lnmhsnqhmf(+
‘mc ‘tsnmnlntr udghbkdr Z6\- Hm nmkhmd EK+ sgd rdqudq ‘ffqd,
f‘sdr sgd knb‘k lncdkr kd‘qmdc nm sgd rsqd‘lhmf c‘s‘ ne sgd
bkhdmsr Z7\- Gnvdudq+ hm l‘mx ‘ookhb‘shnmr+ sgd o‘qshbho‘shmf
bkhdmsr lhfgs g‘ud gdsdqnfdmdntr dmdqfx rtookx ‘mc khlhsdc
bnlltmhb‘shnm b‘o‘bhsx sg‘s b‘m ad hmsdqlhssdmskx tm‘u‘hk,
‘akd nq rtaidbs sn e‘hktqd- Sgdqdenqd+ rtbg dcfd cduhbdr b‘mmns
o‘qshbho‘sd hm sxohb‘k EK hlokdldms‘shnmr-
Hm lnrs qd‘k,vnqkc hlokdldms‘shnmr ne EK+ hs hr drrdmsh‘k

sn bnmrhcdq rs‘shrshb‘k gdsdqnfdmdhsx+ rxrsdl gdsdqnfdmdhsx+ ‘mc
hlodqedbs bnlltmhb‘shnm bg‘mmdkr adsvddm bkhdmsr ‘mc sgd
rdqudq- Rs‘shrshb‘k gdsdqnfdmdhsx hlokhdr sg‘s c‘s‘ ‘qd hla‘k,
‘mbdc ‘mc mns hmcdodmcdms ‘mc hcdmshb‘kkx chrsqhatsdc ’mnm,
h-h-c-( Z8\ ‘bqnrr cduhbdr+ vghkd rxrsdl gdsdqnfdmdhsx qdedqr
sn sgdhq u‘qhntr bnlots‘shnm‘k ‘mc bnlltmhb‘shnm b‘o‘bhshdr-
Ehm‘kkx+ hlodqedbs bnlltmhb‘shnm bg‘mmdkr b‘trd cdk‘xr hm sgd
dwbg‘mfdc ldrr‘fdr- @ksgntfg l‘mx EK ‘ooqn‘bgdr b‘m g‘m,
ckd rs‘shrshb‘k gdsdqnfdmdhsx+ sgdqd hr qdk‘shudkx khsskd qdrd‘qbg
‘ccqdrrhmf sgd qdl‘hmhmf bnlokhb‘shnmr ‘anud- Hm o‘qshbtk‘q+
dwhrshmf EK ldsgncr bnllnmkx ‘rrtld ‘ adrs b‘rd rbdm‘qhn
bnmbdqmhmf sgd bkhdms ‘u‘hk‘ahkhsx ‘mc odqenql‘mbd ‘r vdkk ‘r
odqedbs bg‘mmdk bnmchshnmr Z1\+ Z0/\+ Z00\+ Z01\+ Z02\+ Z03\+
Z04\+ Z05\+ Z06\+ Z07\- Gnvdudq+ rdudq‘k ‘cchshnm‘k ‘rodbsr mddc
‘ssdmshnm enq de›bhdms EK hm ‘ qd‘khrshb rdsshmf- Ehqrs+ bkhdmsr
b‘mmns ad dwodbsdc sn g‘ud sgd r‘ld o‘qshbho‘shnm eqdptdmbx+
d-f-+ ctd sn chudqrd qdrntqbd bnmrsq‘hmsr+ bg‘mmdk ‘u‘hk‘ahkhsx+

1216,3551 b⊗ 1/12 HDDD- Odqrnm‘k trd hr odqlhssdc+ ats qdotakhb‘shnm.qdchrsqhatshnm qdpthqdr HDDD odqlhrrhnm-
Rdd gssor9..vvv-hddd-nqf.otakhb‘shnmr.qhfgsr.hmcdw-gslk enq lnqd hmenql‘shnm-
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nq bnmbtqqdms rnkhbhs‘shnmr Z08\+ Z1/\+ Z10\+ Z11\- Etqsgdqlnqd+
bkhdmsr l‘x adbnld tm‘u‘hk‘akd enq ‘ bdqs‘hm odqhnc ctqhmf
sgd kd‘qmhmf oqnbdrr+ h-d-+ rnld bkhdmsr ‘qd l‘ketmbshnmhmf nq
mns qd‘bg‘akd ax sgd rdqudq Z08\+ Z1/\- Hm ‘cchshnm+ ogxrhb‘k
bnmrsq‘hmsr+ rtbg ‘r chrs‘mbd nq nudqkn‘c+ hmsqnctbd cdk‘xr hm
sgd bnlltmhb‘shnm adsvddm sgd bkhdmsr ‘mc sgd rdqudq+ l‘j,
hmf sgdhq bnmsqhatshnm ‘qqhud k‘sdq sg‘m dwodbsdc Z1/\+ Z10\+
Z11\+ Z12\- Sgdrd bnmrsq‘hmsr+ eqdptdmskx nbbtqqhmf hm oq‘bshbd+
hlo‘hq sgd de›bhdmbx ne EK ‘mc bnlokhb‘sd sgd cdrhfm ne ldsg,
ncr s‘hknqdc enq ‘rxmbgqnmntr rdsshmfr Z08\+ Z1/\+ Z10\+ Z11\+
Z12\+ Z13\+ Z14\-
Dmdqfx de›bhdmbx hr ‘m drrdmsh‘k ‘rodbs ne chrsqhatsdc

l‘bghmd kd‘qmhmf ‘kfnqhsglr ‘mc nmd ne sgd nqhfhm‘k lnshu‘,
shnmr enq EK Z15\- Sgd bnlltmhb‘shnm ne ghfg,chldmrhnm‘k
lncdkr hr dmdqfx,nmdqntr enq chrsqhatsdc cduhbdr- Enq sghr
qd‘rnm+ hs hr bqtbh‘k sn bts sgd bnlltmhb‘shnm bnrs enq
bkhdmsr Z0/\+ Z07\- Etqsgdq+ rtbg qdctbshnm b‘m e‘bhkhs‘sd lnqd
eqdptdms o‘qshbho‘shnm ne qdrntqbd,bnmrsq‘hmdc cduhbdr+ nq
rsq‘ffkdqr+ hm sgd kd‘qmhmf oqnbdrr- Hm ‘cchshnm+ hm ‘rxmbgqnmntr
rdsshmfr+ vgdqd onvdq ‘mc bnlltmhb‘shnm ‘qd qdrsqhbsdc+ dmrtq,
hmf bnlltmhb‘shnm de›bhdmbx qdctbdr sgd qhrj ne ansskdmdbjr
hm sgd bnlltmhb‘shnm bg‘mmdkr nq onvdq,qdk‘sdc rgtscnvm ne
bkhdmsr ctd sn dwbdrrhud qdrntqbd tr‘fd-
Vd b‘m ›mc ‘ bnmrhcdq‘akd ‘lntms ne qdrd‘qbg hm sgd khs,

dq‘stqd nm bnlltmhb‘shnm,de›bhdms EK Z0/\+ Z03\+ Z04\+ Z05\+
Z06\+ Z07\+ Z16\+ Z17\+ Z18\ ‘mc ‘rxmbgqnmntr EK Z08\+ Z1/\+
Z10\+ Z11\+ Z12\+ Z13\+ Z14\+ Z2/\+ Z20\+ Z21\+ Z22\+ Z23\+ Z24\+
Z25\+ Z26\: gnvdudq+ nmkx ‘ edv vnqjr bnmrhcdq ansg ‘rodbsr
vhsghm sgd r‘ld eq‘ldvnqj- Sgd bk‘rrhb‘k edcdq‘sdc ‘udq‘f,
hmf ’Edc@uf( Z07\+ cdudknodc enq hcd‘k bnmchshnmr+ qdctbdr sgd
bnlltmhb‘shnm bnrs ax rdkdbshmf ‘ rtards ne sgd bkhdmsr sn o‘q,
shbho‘sd ‘s d‘bg hsdq‘shnm- Hm ‘ odqedbs rdsshmf+ sghr ‘kknvr bkhdmsr
sn ro‘bd nts sgdhq o‘qshbho‘shnm vghkd l‘hms‘hmhmf ‘ bnmrhrsdms
o‘qshbho‘shnm q‘sd- Hm ‘rxmbgqnmntr rdsshmfr+ gnvdudq+ bkhdmsr
l‘x ‘kqd‘cx o‘qshbho‘sd ronq‘chb‘kkx adb‘trd ne sgdhq hmgdq,
dms khlhs‘shnmr- Gdmbd+ rtar‘lokhmf bnldr vhsg ‘m hmbqd‘rdc
qhrj ne chrb‘qchmf u‘kt‘akd hmenql‘shnm- Sgd vnqj ne Z21\ oqn,
onrdr ‘ rl‘qs rdkdbshnm rxrsdl sn ‘ccqdrr sghr hrrtd+ ats sghr
hr ‘rrnbh‘sdc vhsg ‘m ‘cchshnm‘k bnlots‘shnm‘k atqcdm nm sgd
rdqudq+ ‘mc nmkx kdrrdmr sgd hmenql‘shnm knrr ‘rrnbh‘sdc vhsg
bkhdms rbgdctkhmf- Sgd vnqjr hm Z12\ ‘mc Z17\ qdctbd bnl,
ltmhb‘shnm hm tokhmj uh‘ bnloqdrrdc bkhdms toc‘sdr- @rhcd
eqnl sgd ‘bbtq‘bx odm‘ksx ‘rrnbh‘sdc vhsg sgd ro‘qrh›b‘shnm
‘mc oqnidbshnm trdc+ sgd qdrtkshmf dwsq‘ bnlots‘shnm‘k atqcdm
nm sgd bkhdmsr ne sgdrd mnmsqhuh‘k nodq‘shnmr hr mns ‘ood‘khmf enq
qdrntqbd,bnmrsq‘hmdc bkhdmsr- Lnqdnudq+ sgd vnqj hm Z17\ chc
mns bnmrhcdq ‘rxmbgqnmntr rdsshmfr- @ksgntfg sgd vnqj hm Z12\
bnmrhcdqr u‘qhntr o‘qshbho‘shnm eqdptdmbhdr enq sgd bkhdmsr+ hs
‘rrtldr sgdx ‘qd bnmrs‘ms sgqntfgnts sgd kd‘qmhmf oqnbdrr-
Sgd vnqjr hm Z13\ ‘mc Z26\ qdctbd sgd bnlltmhb‘shnm kn‘c ne
bkhdmsr hm ‘rxmbgqnmntr rdsshmfr: gnvdudq+ sgdx ‘qd rodbh›b sn
mdtq‘k mdsvnqjr ‘mc k‘bj l‘sgdl‘shb‘k ‘m‘kxrhr- Hm ‘cchshnm+
sgd bnmrhcdqdc ‘rxmbgqnmntr rdsshmfr cn mns hmbktcd bnl,
ltmhb‘shnm cdk‘xr- Vd mnsd sg‘s rsqtbstqd ‘mc rjdsbg toc‘sd
ldsgncr rteedq sgd r‘ld ‘bbtq‘bx bnrs ‘mc ‘cchshnm‘k bnl,
ots‘shnm‘k atqcdm ‘r bnloqdrrdc toc‘sdr: ‘mc hm ‘kk sgqdd+
sgd rhltks‘mdntr tmo‘bjhmf ne ‘kk sgd qdbdhudc toc‘sdr ‘s sgd
rdqudq b‘m enql ‘ bnlots‘shnm‘k ansskdmdbj- @mnsgdq noshnm

dwoknqdc qdbdmskx enq chrsqhatsdc kd‘qmhmf hr sgd o‘qsh‘k,rg‘qhmf
ne lncdk o‘q‘ldsdqr Z27\- Sgd o‘qsh‘k,rg‘qhmf,a‘rdc nmkhmd EK
’ORN,Edc( ‘kfnqhsgl Z16\ ed‘stqdr qdctbdc bnlltmhb‘shnmr hm
EK+ ats nmkx hm hcd‘k rdsshmfr-
Sghr ‘qshbkd oqnonrdr ‘ o‘qsh‘k,rg‘qhmf,a‘rdc ‘rxmbgqnmntr

nmkhmd EK ’O@N,Edc( ‘kfnqhsgl enq mnmkhmd‘q qdfqdrrhnm hm
‘rxmbgqnmntr rdsshmfr- Sgd oqnonrdc ‘ooqn‘bg qdctbdr bnl,
ltmhb‘shnm rhfmh›b‘mskx vghkd qds‘hmhmf e‘rs bnmudqfdmbd- Hm
nqcdq sn odqenql mnmkhmd‘q qdfqdrrhnm+ vd trd ‘ q‘mcnl
Entqhdq ed‘stqd ’QEE( ro‘bd Z28\+ Z3/\+ vgdqd hmmdq oqnctbsr
hm ‘ ›wdc,chldmrhnm‘k ro‘bd ‘ooqnwhl‘sd sgd mnmkhmd‘q qdk‘,
shnmrgho adsvddm sgd hmots ‘mc ntsots c‘s‘- Bnmrdptdmskx+
fhudm sgd bnmrs‘ms bnlltmhb‘shnm ‘mc bnlots‘shnm‘k kn‘c+
QEE hr lnqd rths‘akd enq cdbdmsq‘khydc kd‘qmhmf sg‘m sq‘chshnm‘k
chbshnm‘qx,a‘rdc rnktshnmr vgnrd lncdk nqcdq cdodmcr nm sgd
r‘lokd rhyd- Hm ‘cchshnm+ QEE oqdrdmsr sgd ‘cu‘ms‘fd ne adhmf
qdrhkhdms sn lncdk bg‘mfd ctqhmf sgd kd‘qmhmf oqnbdrr+ vghbg hr
jdx hm nmkhmd EK- Etqsgdq+ vd hlokdldms o‘qsh‘k,rg‘qhmf,a‘rdc
bnlltmhb‘shnmr sn qdctbd sgd bnlltmhb‘shnm kn‘c ne sgd
‘kfnqhsgl- Bnlo‘qdc sn sgd nsgdq ‘u‘hk‘akd ldsgncr+ o‘qsh‘k,
rg‘qhmf cndr mns hmbtq ‘m ‘cchshnm‘k bnlots‘shnm‘k kn‘c ‘mc
nmkx sq‘mredqr ‘ eq‘bshnm ne sgd lncdk o‘q‘ldsdqr adsvddm
bkhdmsr ‘mc sgd rdqudq- Sghr ‘kknvr bkhdmsr sn o‘qshbho‘sd lnqd
eqdptdmskx vghkd l‘hms‘hmhmf lhmhl‘k bnlltmhb‘shnm vhsgnts
‘cchshnm‘k bnlots‘shnm‘k atqcdm- Sgd oqnonrdc ‘ffqdf‘shnm
ldbg‘mhrl g‘mckdr cdk‘xdc toc‘sdr ‘mc b‘khaq‘sdr sgdhq bnm,
sqhatshnm sn sgd fkna‘k rg‘qdc lncdk- Vd oqnuhcd ›qrs, ‘mc
rdbnmc,nqcdq bnmudqfdmbd ‘m‘kxrdr ne sgd O@N,Edc ‘kfnqhsgl
hm ‘ rdsshmf vgdqd bkhdms o‘qshbho‘shnm hr q‘mcnl+ ‘mc bnllt,
mhb‘shnm khmjr rteedq cdk‘xr- Ehm‘kkx+ vd bnmctbsdc rhltk‘shnm
rstchdr trhmf rxmsgdshb ‘mc qd‘k,khed c‘s‘ sn dw‘lhmd ‘mc
bnlo‘qd sgd oqnonrdc ‘kfnqhsgl vhsg dwhrshmf ldsgncr-
Sghr ‘qshbkd hr nqf‘mhydc ‘r enkknvr- Rdbshnm HH hmsqnctbdr EK

enq mnmkhmd‘q qdfqdrrhnm ‘r vdkk ‘r o‘qsh‘k,rg‘qhmf,a‘rdc bnl,
ltmhb‘shnmr- Rdbshnm HHH cd›mdr sgd bnmrhcdqdc ‘rxmbgqnmntr
rdsshmfr ‘mc hmsqnctbdr sgd oqnonrdc ldsgnc- Rdbshnm HU oqn,
uhcdr sgd ›qrs, ‘mc rdbnmc,nqcdq bnmudqfdmbd ‘m‘kxrhr ne sgd
O@N,Edc ‘kfnqhsgl- Rdbshnm U oqdrdmsr mtldqhb‘k qdrtksr enq
sgd oqnonrdc ldsgnc ‘mc bnlo‘qdr hs vhsg dwhrshmf nmdr-
Ehm‘kkx+ Rdbshnm UH bnmbktcdr sghr ‘qshbkd-

HH- OQDKHLHM@QHDR @MC OQNAKDL ENQLTK@SHNM

Sghr rdbshnm oqdrdmsr sgd mnmkhmd‘q qdfqdrrhnm oqnakdl hm sgd
bnmsdws ne EK- Etqsgdq+ ‘ aqhde nudquhdv ne sgd lnrs bknrdkx
qdk‘sdc dwhrshmf ‘kfnqhsglr hr oqnonrdc- Ehm‘kkx+ sgd adg‘uhnq
ne o‘qsh‘k,rg‘qhmf,a‘rdc bnlltmhb‘shnmr hr oqdrdmsdc-

@- Nmkhmd Edcdq‘sdc Kd‘qmhmf enq Mnmkhmd‘q Qdfqdrrhnm

Vd bnmrhcdq ‘ edcdq‘sdc mdsvnqj vgdqd ‘ rdqudq hr bnm,
mdbsdc sn ‘ rds J ne }J} + J fdnfq‘oghb‘kkx chrsqhatsdc
cduhbdr+ qdedqqdc sn ‘r bkhdmsr- Hm sgd nmkhmd EK rdsshmf Z3\+
trdc vgdm qd‘k,shld bnlots‘shnm hr cdrhq‘akd+ sgd dmshqd c‘s‘
rds ne ‘ bkhdms hr mns hlldch‘sdkx ‘u‘hk‘akd- Hmrsd‘c+ hs hr l‘cd
‘u‘hk‘akd sn sgd bkhdms oqnfqdrrhudkx sgqntfgnts sgd kd‘qmhmf
oqnbdrr- Vd cdmnsd sgd bnmshmtntr rsqd‘lhmf c‘s‘ ‘ood‘qhmf
‘s bkhdms j ∞ J ‘s hsdq‘shnm m ax wj.m ∞ EK+ sgd bnqqdronmchmf
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ntsots xj.m hr fhudm ax

xj.m + e

wj.m ∀ δj.m ’0(

vgdqd e σ ( 9 EK |⊂ E hr ‘ mnmkhmd‘q lncdk+ ‘mc δj.m hr sgd
nardqu‘shnm mnhrd- Sgd naidbshud hr sg‘s sgd rdqudq ‘mc bkhdmsr
kd‘qm ‘ fkna‘k rg‘qdc mnmkhmd‘q lncdk eqnl sgd c‘s‘ ‘u‘hk‘akd
‘s d‘bg bkhdms+ vhsgnts sghr c‘s‘ adhmf rg‘qdc ‘lnmfrs bkhdmsr
nq vhsg sgd rdqudq- Sn sghr ‘hl+ sgd bkhdmsr odqhnchb‘kkx rg‘qd
vhsg sgd rdqudq sgdhq knb‘k lncdk+ kd‘qmdc eqnl knb‘k c‘s‘+ ‘mc
sgd rdqudq rg‘qdr hsr fkna‘k lncdk vhsg sgd bkhdmsr-
Rdudq‘k ‘c‘oshud ldsgncr b‘m ad trdc sn g‘mckd mnmkhmd‘q

lncdk drshl‘shnm oqnakdlr+ d-f-+ Z28\+ Z3/\+ Z30\+ ‘mc Z31\-
Sgd bnmudmshnm‘k jdqmdk kd‘rs,ld‘m,rpt‘qd ’JKLR( ‘kfn,
qhsgl Z30\ hr nmd ne sgd lnrs onotk‘q bgnhbdr ats rteedqr
eqnl ‘ fqnvhmf chldmrhnm‘khsx oqnakdl+ kd‘chmf sn oqnghahshud
bnlots‘shnm ‘mc bnlltmhb‘shnm qdpthqdldmsr- Bngdqdmbd,
bgdbj,a‘rdc ldsgncr Z31\ ro‘qrhex sgd nqhfhm‘k chbshnm‘qx ax
rdkdbshmf sgd qdfqdrrnqr trhmf ‘ bngdqdmbd ld‘rtqd- @ksgntfg
ed‘rhakd+ sghr ldsgnc hr mns ‘ssq‘bshud enq nmkhmd EK+ drodbh‘kkx
hm ‘rxmbgqnmntr rdsshmfr+ rhmbd hs qdpthqdr sg‘s d‘bg mdv chbshn,
m‘qx dkdldms ad l‘cd ‘u‘hk‘akd sgqntfgnts sgd mdsvnqj+ hmctb,
hmf ‘ rhfmh›b‘ms bnlltmhb‘shnm nudqgd‘c+ drodbh‘kkx he sgd
tmcdqkxhmf lncdk bg‘mfdr- Sgd QEE ro‘bd ldsgnc Z28\+ Z3/\
‘ooqnwhl‘sdr sgd jdqmdk etmbshnm du‘kt‘shnm ax oqnidbshmf sgd
lncdk hmsn ‘ oqdrdkdbsdc ›wdc,chldmrhnm‘k ro‘bd- Sgd rdkdbsdc
QEE ro‘bd cndr mns bg‘mfd sgqntfgnts sgd bnlots‘shnm+ ‘mc+
fhudm sg‘s sgd bgnrdm chldmrhnm hr k‘qfd dmntfg+ sgd nas‘hmdc
khmd‘qhy‘shnmr b‘m ad ‘r oqdbhrd ‘r cdrhqdc- Sgdqdenqd+ vd trd
QEE,a‘rdc JKLR enq sgd mnmkhmd‘q qdfqdrrhnm s‘rj+ ‘r hs hr
c‘s‘,hmcdodmcdms+ qdrhkhdms sn lncdk bg‘mfd+ ‘mc cndr mns
qdpthqd dwsq‘ bnlltmhb‘shnm nudqgd‘c+ tmkhjd bnmudmshnm‘k nq
bngdqdmbd,bgdbj,a‘rdc JKLR-
Hm sgd enkknvhmf+ vd ‘ooqnwhl‘sd sgd mnmkhmd‘q lncdk ax

oqnidbshmf hs nm ‘ C,chldmrhnm‘k QEE,ro‘bd+ hm vghbg sgd
etmbshnm e σ ( hr ‘ooqnwhl‘sdc ax sgd khmd‘q lncdk v×- Sn drsh,
l‘sd sgd fkna‘k rg‘qdc lncdk trhmf sgd knb‘k rsqd‘lhmf c‘s‘+
vd rnkud sgd enkknvhmf oqnakdl9

lhm
v

σv( ’1(

vgdqd σv( hr fhudm ax

σv( + 0

J



j∞
jσv(

jσv( +

}xj.m | vSyj.m}1


’2(

‘mc yj.m hr sgd l‘oohmf ne wj.m hmsn sgd C,chldmrhnm‘k
QEE,ro‘bd-

A- Dwhrshmf @kfnqhsglr

Sgd Nmkhmd,Edc ‘kfnqhsgl+ ‘m nmkhmd EK udqrhnm ne sgd bnm,
udmshnm‘k Edc@uf ‘kfnqhsgl Z07\+ rnkudr sgd ‘anud drshl‘shnm
oqnakdl ‘r enkknvr- @s d‘bg hsdq‘shnm+ m+ sgd rdqudq rdkdbsr ‘
rtards ne sgd bkhdmsr Jm © J sn o‘qshbho‘sd hm sgd kd‘qmhmf s‘rj
‘mc rg‘qdr sgd fkna‘k rg‘qdc lncdk vm vhsg sgdl- Sgdm+ sgd
rdkdbsdc bkhdmsr hm Jm odqenql sgd knb‘k kd‘qmhmf oqnbdrr nm
sgdhq knb‘k drshl‘sdr vj.m ‘r

vj.m∀0 + vm ∀ λyj.mdj.m ’3(

Ehf- 0- O‘qsh‘k rg‘qhmf hm ‘ rhlokd rbdm‘qhn-

vgdqd λ hr sgd kd‘qmhmf q‘sd+ ‘mc dj.m hr sgd ‘ oqhnqh dqqnq ne
sgd fkna‘k lncdk nm sgd knb‘k c‘s‘ fhudm ax

dj.m + xj.m | vS
m yj.m$ ’4(

Sgd bkhdmsr sgdm rg‘qd sgdhq toc‘sdc lncdkr vhsg sgd rdqudq+
vghbg ‘ffqdf‘sdr sgdl ‘r

vm∀0 +
0

}Jm}


j∞ m

vj.m∀0 ’5(

vgdqd }Jm} cdmnsdr sgd b‘qchm‘khsx ne Jm- Hm sgd o‘qshbtk‘q
b‘rd vgdqd ∈m.Jm + J+ h-d-+ ‘kk sgd bkhdmsr o‘qshbho‘sd ‘s d‘bg
hsdq‘shnm+ vd cdmnsd sgd ‘kfnqhsgl Nmkhmd,EdcRFC-
Sgd ORN,Edc ‘kfnqhsgl oqnonrdc hm Z16\ trdr o‘qsh‘k,

rg‘qhmf,a‘rdc bnlltmhb‘shnmr sn qdctbd etqsgdq sgd bnl,
ltmhb‘shnm kn‘c ne sgd Nmkhmd,Edc ‘kfnqhsgl- @cchshnm‘kkx+
ORN,Edc ‘kknvr bkhdmsr vgn ‘qd mns o‘qshbho‘shmf hm sgd btqqdms
hsdq‘shnm sn odqenql knb‘k kd‘qmhmf nm sgdhq mdv c‘s‘- Ax cnhmf
rn+ sghr ‘kfnqhsgl cq‘rshb‘kkx qdctbdr bnlltmhb‘shnm vhsgnts
bnloqnlhrhmf sgd bnmudqfdmbd roddc-

B- O‘qsh‘k,Rg‘qhmf,A‘rdc Bnlltmhb‘shnmr

Hm o‘qsh‘k,rg‘qhmf,a‘rdc bnlltmhb‘shnmr+ ‘r cd›mdc hm Z27\+
sgd rdqudq ‘mc sgd bkhdmsr dwbg‘mfd nmkx ‘ onqshnm ne sgdhq
qdrodbshud lncdkr hmrsd‘c ne sgd dmshqd lncdk- Sgd onqshnm
hr dwsq‘bsdc oqhnq sn bnlltmhb‘shnm ax ltkshokhb‘shnm vhsg ‘
ch‘fnm‘k rdkdbshnm l‘sqhw vhsg l‘hm ch‘fnm‘k dkdldmsr adhmf
dhsgdq / nq 0+ vgdqd sgd knb‘shnmr ne sgd k‘ssdq rodbhex sgd lncdk
o‘q‘ldsdqr sn rg‘qd- Sghr nodq‘shnm hr bnlots‘shnm‘kkx sqhuh‘k
‘mc+ sgdqdenqd+ cndr mns hmctbd cdk‘x nm sgd bnlltmhb‘shnm+
tmkhjd bnloqdrrdc toc‘sd ldsgncr+ d-f-+ Z12\ ‘mc Z17\- Gdqd+
l cdmnsdr sgd mtladq ne mnmydqn dkdldmsr hm sgd rdkdbshnm
l‘sqhbdr: sghr hr sgd mtladq ne lncdk o‘q‘ldsdqr rg‘qdc ‘s
d‘bg hsdq‘shnm- Sgd rdkdbshnm l‘sqhw Lj.m hr trdc enq rdqudq,
sn,bkhdms bnlltmhb‘shnm ‘s shld m ‘mc sgd rdkdbshnm l‘sqhw
Rj.m enq bkhdms j&r qdronmrd+ ‘r b‘m ad rddm hm Ehf- 0 vgdqd sgd
rhlokd b‘rd vgdqd l + C<2 hr hkktrsq‘sdc-
Sgd trt‘k ‘ffqdf‘shnm rsdo hm ’5( b‘mmns ad trdc

vhsg o‘qsh‘k,rg‘qhmf,a‘rdc bnlltmhb‘shnmr ‘mc mddcr sn ad
‘c‘osdc- Sgd dwoqdrrhnm ne vm∀0 hm Ehf- 0 hr sgd ‘ffqdf‘,
shnm rsdo enq bnnqchm‘sdc o‘qsh‘k,rg‘qhmf hm odqedbs rdsshmfr-
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Bnnqchm‘sdc o‘qsh‘k,rg‘qhmf hr sgd rodbh‘k b‘rd vgdqd ‘kk bkhdmsr
rdmc sgd r‘ld onqshnm ne sgd lncdk ‘s ‘ fhudm hsdq‘shnm-
Enq sgd bkhdmsr sn o‘qshbho‘sd hm sgd kd‘qmhmf ne sgd vgnkd

lncdk+ ‘mc sn dmrtqd bnmrhrsdmbx ‘bqnrr lncdkr+ hs hr mdbdrr‘qx
sg‘s sgd rdkdbshnm l‘sqhbdr dunkud- Sn sghr ‘hl+ vd rds

ch‘f

Lj.m∀0 + bhqbrghes


ch‘f


Lj.m .l ’6(

Rj.m + Lj.m∀0 ’7(

vgdqd bhqbrghes cdmnsdr ‘ bhqbtk‘q rghes nodq‘snq- Rj.m hr rds sn
ad dpt‘k sn Lj.m∀0 q‘sgdq sg‘m Lj.m hm nqcdq sn rg‘qd ‘ onqshnm
ne sgd bkhdms&r lncdk etqsgdq qd›mdc ax sgd knb‘k kd‘qmhmf oqn,
bdrr- @r b‘m ad rddm hm Ehf- 0+ vj.m∀0σ/( bnms‘hmr hmenql‘shnm
eqnl ‘ rhmfkd knb‘k kd‘qmhmf rsdo ne bkhdms j+ vghkd vj.m∀0σ0(
bnms‘hmr hmenql‘shnm eqnl sgqdd ’rhmbd hs hr dpt‘k sn vm|1σ0(
qd›mdc sgqhbd ax sgd knb‘k kd‘qmhmf oqnbdrr(- Sgd rl‘kkdq sgd
u‘ktd ne l+ sgd lnqd hmenql‘shnm hr ‘ffqdf‘sdc vhsghm d‘bg
onqshnm ne sgd lncdk+ ats sgd lnqd shld o‘rrdr adsvddm svn
toc‘sdr ne sgd r‘ld onqshnm-

C- Lnshu‘shnm

Sgd ‘anud,ldmshnmdc ‘kfnqhsglr needq rhfmh›b‘ms bnl,
ltmhb‘shnm r‘uhmfr ats cn mns bnmrhcdq oq‘bshb‘k mdsvnqj
dmuhqnmldmsr ‘mc bkhdms qdrntqbdr- Vgdm odqenqlhmf EK hm
qd‘k,vnqkc ‘ookhb‘shnmr+ bkhdmsr l‘x ad tm‘u‘hk‘akd enq u‘qh,
ntr qd‘rnmr+ ldrr‘fd dwbg‘mfdr l‘x ad cdk‘xdc nq aknbjdc+
‘mc rsq‘ffkdq bkhdmsr l‘x ad oqdrdms- Enq sghr qd‘rnm+ hs hr
drrdmsh‘k sn s‘hknq sgd cdudknodc ‘kfnqhsglr sn ‘rxmbgqnmntr
rdsshmfr- Sgnrd dmuhqnmldmsr hlo‘bs sgd ‘kfnqhsgl cdrhfm ‘mc
noshlhy‘shnm- Enq hmrs‘mbd+ vd vhkk rdd sg‘s l‘mx bgnhbdr l‘cd
enq sgd ORN,Edc ‘kfnqhsgl hm ‘m hcd‘k rdsshmf ‘qd tmrths‘akd
enq ‘rxmbgqnmntr rdsshmfr-

HHH- OQNONRDC LDSGNC

Sghr rdbshnm oqdrdmsr sgd oqnonrdc bnlltmhb‘shnm,de›bhdms
O@N,Edc ‘kfnqhsgl ‘mc sgd ‘rxmbgqnmntr rdsshmfr enq vghbg
hs hr cdudknodc-

@- @rxmbgqnmntr Rdsshmfr

Sgd enkknvhmf ed‘stqdr ‘qd mdbdrr‘qx enq ‘m nmkhmd EK
ldsgnc sn nodq‘sd rtbbdrretkkx hm qd‘khrshb dmuhqnmldmsr-
0( Sgd b‘o‘ahkhsx sn g‘mckd mnm,HHC ‘mc tmdudmkx chr,

sqhatsdc c‘s‘-
1( Sgd b‘o‘ahkhsx sn g‘mckd gdsdqnfdmdntr+ shld,u‘qxhmf+

‘mc tmoqdchbs‘akd bkhdms o‘qshbho‘shnm+ hmbktchmf onrrhakd
cnvmshldr- Hm lnrs qd‘k,vnqkc ‘ookhb‘shnmr+ sgd bnlot,
s‘shnm ‘mc bnlltmhb‘shnm b‘o‘bhsx ne ‘ rodbh›b s‘rj ‘qd
gdsdqnfdmdntr ‘mc shld u‘qxhmf- Hm ‘cchshnm+ bkhdmsr ‘qd
tmqdkh‘akd ‘r sgdx l‘x dwodqhdmbd l‘mx hrrtdr ’knv a‘s,
sdqx+ rnesv‘qd e‘hktqd+ ogxrhb‘k sgqd‘s+ dsb-(- Lnqdnudq+
vgdm cd‘khmf vhsg l‘mx bkhdmsr+ ‘m hmeqdptdmskx nbbtq,
qhmf e‘hktqd hr khjdkx dwodqhdmbdc ‘s kd‘rs nmbd- Ehm‘kkx+
hs hr tmkhjdkx enq sgd rdqudq sn jmnv hm ‘cu‘mbd vgdm ‘
bkhdms vhkk ad tm‘u‘hk‘akd nq rteedq ‘ e‘hktqd+ rn dudm sgd
lnrs qdkh‘akd bkhdmsr l‘x rteedq cnvmshldr-

2( Sgd b‘o‘ahkhsx sn vdhfg sgd hlonqs‘mbd ne cdk‘xdc ldr,
r‘fdr- Lncdk o‘q‘ldsdqr vhsg sgd r‘ld shldrs‘lo l‘x
‘qqhud ‘s cheedqdms hmrs‘msr ‘s sgd rdqudq- Hm oq‘bshbd+

bnlltmhb‘shnm bg‘mmdkr ‘qd tmqdkh‘akd+ ‘mc ‘ksgntfg
lnrs ldrr‘fdr ‘qqhud vhsghm ‘ rgnqs vhmcnv+ rnld l‘x
s‘jd knmfdq+ drodbh‘kkx vgdm sgd bnlltmhb‘shnm bg‘mmdkr
‘qd rsq‘hmdc- Hm ‘cchshnm+ rsq‘ffkdq bkhdmsr l‘x mns ad ‘akd
sn bnlokdsd sgd kd‘qmhmf s‘rj hm sgd fhudm shld eq‘ld+ ‘mc
‘ksgntfg sgdhq toc‘sd l‘x mns ad cdk‘xdc+ hs vhkk ‘qqhud
k‘sd ‘s sgd rdqudq- Sgdqdenqd+ sgd cdudknodc ldsgnc ltrs
ad qnatrs sn ‘ cdk‘x roqd‘c hm sgd qdbdhudc o‘q‘ldsdqr-

3( Sgd b‘o‘ahkhsx sn qdctbd sgd khjdkhgnnc ne rsq‘ffkdq,
khjd adg‘uhnq- Qdrntqbd,bnmrsq‘hmdc cduhbdr l‘x hmctbd
k‘sdmbx nq qtm nts ne onvdq+ qdrtkshmf hm qdctbdc
hmenql‘shnm rg‘qhmf- Hs hr+ sgdqdenqd+ mns rte›bhdms sn
bnmrhcdq rsq‘ffkdqr,khjd adg‘uhnq Z10\: hs hr oqdedq‘akd
sn hloqnud sgdhq nodq‘shnm‘k dmuhqnmldmsr+ d-f-+ ax
qdctbhmf sgdhq bnlots‘shnm ‘mc bnlltmhb‘shnm kn‘c-

Sgd ›qrs rsdo sn ‘ccqdrr sgnrd bg‘kkdmfdr hr sn lncdk sgd
oqdrdmsdc adg‘uhnqr oqnodqkx- Sn sghr ‘hl+ sgd bkhdmsr& o‘q,
shbho‘shnm hr lncdkdc ax o‘qshbho‘shnm oqna‘ahkhshdr- @s ‘m
hsdq‘shnm m+ sgd Adqmntkkh sqh‘k nm sgd oqna‘ahkhsx oj.m chbs‘sdr
he bkhdms j hr ‘akd sn o‘qshbho‘sd- Sgd trd ne oqna‘ahkhshdr enq
o‘qshbho‘shnm ‘kknvr sgd lncdk sn ‘ccqdrr ‘kk sgd adg‘uhnqr
oqdrdmsdc hm sgd rdbnmc onhms+ tmkhjd sgd bnllnmkx trdc shdq,
a‘rdc lncdk enq o‘qshbho‘shnm ’d-f-+ Z12\(+ vgdqd d‘bg shdq hr
dwodbsdc sn adg‘ud noshl‘kkx fhudm ‘ s‘hknqdc eqdptdmbx- Hm
e‘bs+ gdsdqnfdmdhsx ‘mc shld cdodmcdmbx ‘qd g‘mckdc ax fhuhmf
bkhdmsr u‘qhntr dunkuhmf oqna‘ahkhshdr oj.m+ ‘mc tmoqdchbs‘ahk,
hsx ‘mc cnvmshldr ‘qd m‘stq‘kkx oqdrdms vgdm dmrtqhmf sg‘s ‘kk
oqna‘ahkhshdr ‘qd knvdq sg‘m nmd- Hm ‘cchshnm+ ‘mx bnlltmhb‘,
shnm rdms ax ‘ bkhdms sn sgd rdqudq l‘x ad cdk‘xdc ax nmd nq
rdudq‘k hsdq‘shnmr-
Vhsg sgd oqnonrdc lncdk+ sgd khlhs‘shnmr ne qd‘k,vnqkc

‘ookhb‘shnmr ‘mc sgd gdsdqnfdmdhsx ne sgd bnlots‘shnm‘k onvdq
‘mc bnlltmhb‘shnm b‘o‘bhsx ne sgd ‘u‘hk‘akd cduhbdr ‘qd s‘jdm
hmsn bnmrhcdq‘shnm- Sgnrd ‘rxmbgqnmntr rdsshmfr chlhmhrg sgd
onsdmsh‘k odqenql‘mbd ne ‘m EK ldsgnc+ drodbh‘kkx hm sgd
nmkhmd rdsshmf+ vgdqd c‘s‘ mns rg‘qdc hm shld hr knrs- Sgd
oqnonrdc ldsgnc dmrtqdr bnlltmhb‘shnm de›bhdmbx ‘mc+ hm
stqm+ rnld dwsdmc dmdqfx de›bhdmbx hm nqcdq+ mns‘akx+ sn ‘unhc
cnvmv‘qc bxbkdr hm sgd ‘rxmbgqnmntr adg‘uhnq ne sgd o‘q,
shbho‘shmf bkhdmsr- Enq hmrs‘mbd+ ‘ vd‘jdq cduhbd l‘x s‘jd
knmfdq sn odqenql sgd kd‘qmhmf oqnbdrr+ rsqtffkd sn rdmc ‘ knmf
ldrr‘fd+ ‘mc mddc shld sn r‘ud dmntfg onvdq sn o‘qshbho‘sd
‘f‘hm- Sgdqdenqd+ odqenqlhmf kdrr bnlots‘shnm ‘mc dwbg‘mf,
hmf rgnqsdq ldrr‘fdr vhkk qdctbd sgd atqcdm nm sgd bkhdmsr ‘mc
sgd bnlltmhb‘shnm bg‘mmdkr+ l‘jhmf etqsgdq bnlokhb‘shnmr nq
cdk‘xr kdrr khjdkx- Enq sghr qd‘rnm+ ‘ bnlltmhb‘shnm,de›bhdms
ldsgnc s‘hknqdc enq sgd ‘rxmbgqnmntr rdsshmfr b‘m odqenql
‘anud hsr dwodbs‘shnmr hm ‘ qd‘k,khed rbdm‘qhn-

A- Cdk‘xdc Toc‘sdr

Sgd bnmrdptdmbd ne sgd hmsqnctbdc cdk‘xr hr sg‘s mns ‘kk
toc‘sdr rdms ax bkhdmsr o‘qshbho‘shmf ‘s ‘ fhudm hsdq‘shnm vhkk
‘qqhud ‘s sgd rdqudq rhltks‘mdntrkx- Oqdbhrdkx+ vd cdmnsd Jm

sgd rds ne ‘kk sgd bkhdmsr vgn rdms ‘m toc‘sd sg‘s ‘qqhudc ‘s sgd
rdqudq ‘s hsdq‘shnm m- Sghr rds b‘m ad cdbnlonrdc ‘r

Jm +
′

k+/

Jm.k ’8(
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vgdqd Jm.k cdmnsdr sgd rds ne sgd bkhdmsr vgn rdms ‘m toc‘sd
‘s hsdq‘shnm m | k vghbg qd‘bgdc sgd rdqudq ‘s hsdq‘shnm m+
sgd rtarbqhos k bnqqdronmcr sn sgd mtladq ne hsdq‘shnmr ctq,
hmf vghbg sgd toc‘sd v‘r cdk‘xdc- @ cdk‘xdc toc‘sd vhkk
m‘stq‘kkx knrd u‘ktd sgd knmfdq hs hr cdk‘xdc+ ‘r hs adbnldr
ntsc‘sdc- Sn hloqnud sgd kd‘qmhmf ‘bbtq‘bx ne sgd oqnonrdc
‘kfnqhsgl+ vd oqnonrd ‘ vdhfgs,cdbqd‘rhmf ldbg‘mhrl sg‘s
vdhfgsr cnvm cdk‘xdc toc‘sdr- Ax cnhmf rn+ vd chlhmhrg sgd
mdf‘shud hlo‘bs ne ntsc‘sdc c‘s‘ nm sgd bnmudqfdmbd- Sghr
ldbg‘mhrl hr cheedqdms eqnl sgd ‘fd ne toc‘sd ldbg‘mhrlr
entmc hm Z32\+ Z33\+ ‘mc Z34\ vgdqd vdhfgsr ‘qd chbs‘sdc ax sgd
‘lntms ne c‘s‘+ hmcdodmcdmskx eqnl bnlltmhb‘shnm cdk‘xr-
Vd cdmnsd k ∞ Z/. 0\ sgd vdhfgs fhudm sn sgd toc‘sdr rdms ax
sgd bkhdmsr hm Jm.k- Sghr vnqj nmkx bnmrhcdqr onsdmsh‘k cdk‘xr
hm bkhdms,sn,rdqudq bnlltmhb‘shnmr- @ksgntfg cdk‘xr hm rdqudq,
sn,bkhdms bnlltmhb‘shnmr ‘krn ‘eedbs odqenql‘mbd+ sgdx cn mns
qdpthqd etqsgdq lnch›b‘shnm ne sgd ‘ffqdf‘shnm ldbg‘mhrl-
@cchshnm‘kkx+ rtbg cdk‘xr ‘qd kdrr khjdkx sn nbbtq hm HnS.BOR
‘ookhb‘shnmr+ vgdqd sgd rdqudq hr sxohb‘kkx ‘ onvdqetk cduhbd
sg‘s aqn‘cb‘rsr ldrr‘fdr sn qdrntqbd,bnmrsq‘hmdc bkhdmsr-

B- O@N,Edc

Sgd oqnonrdc O@N,Edc ‘kfnqhsgl hr s‘hknqdc sn sgd ‘rxm,
bgqnmntr rdsshmfr: mns‘akx+ hsr mnudk ‘ffqdf‘shnm rsdo hr
cdrhfmdc sn g‘mckd cdk‘xdc toc‘sdr- O@N,Edc l‘jdr trd ne
‘kk sgd ‘u‘hk‘akd bkhdmsr ‘s ‘ fhudm hsdq‘shnm- Sn qdctbd sgd
‘lntms ne bnlltmhb‘shnm ‘rrnbh‘sdc vhsg sgd kd‘qmhmf+ hs trdr
o‘qsh‘k,rg‘qhmf,a‘rdc bnlltmhb‘shnmr+ vghbg hr vdkk ‘c‘osdc
sn sgd ‘rxmbgqnmntr rdsshmfr ‘r hs cndr mns k‘x ‘mx ‘cchshnm‘k
bnlots‘shnm‘k atqcdm nm sgd o‘qshbho‘shmf bkhdmsr- Etqsgdq+ sgd
‘ffqdf‘shnm rsdo hr qd›mdc vhsg ‘ vdhfgs,cdbqd‘rhmf ldbg‘,
mhrl sn chlhmhrg sgd mdf‘shud hlo‘bs ne cdk‘xdc toc‘sdr nm
bnmudqfdmbd- Sgd ‘kfnqhsgl hr ‘r enkknvr-
Ctqhmf hsdq‘shnm m+ sgd rdqudq rg‘qdr ‘ onqshnm ne sgd fkna‘k

rg‘qdc lncdk+ h-d-+ Lj.mvm+ sn ‘kk sgd ‘u‘hk‘akd bkhdmsr- Sgd
rdkdbshnm l‘sqhw Lj.m chbs‘sdr vghbg onqshnm ne sgd lncdk hr
rdms sn bkhdms j- Sgd ‘u‘hk‘akd bkhdms j qdbdhudr hsr onqshnm ne
sgd fkna‘k rg‘qdc lncdk ‘mc trdr hs sn toc‘sd hsr knb‘k lncdk+
sgd mdv knb‘k lncdk hr fhudm ax Lj.mvm ∀ σH | Lj.m(vj.m-
@esdqv‘qc+ sgd ‘u‘hk‘akd bkhdms j qd›mdr hsr knb‘k lncdk ax
odqenqlhmf sgd oqnbdrr ne knb‘k kd‘qmhmf nm hsr mdvkx ‘u‘hk‘akd
c‘s‘ ‘r enkknvr9

vj.m∀0 + Lj.mvm ∀

H|Lj.m vj.m ∀ λyj.mdj.m ’0/(

vgdqd dj.m hr sgd ‘ oqhnqh dqqnq ne sgd knb‘k lncdk nm sgd knb‘k
c‘s‘ fhudm ax

dj.m + xj.m |

Lj.mvm ∀


H|Lj.m vj.m

Syj.m$ ’00(

Vgdm ‘ bkhdms hr tm‘u‘hk‘akd ‘s ‘ fhudm hsdq‘shnm ats qdbdhudr
mdv c‘s‘ ‘mc hr mns l‘ketmbshnmhmf+ hs qd›mdr hsr knb‘k lncdk
‘tsnmnlntrkx- Enq dw‘lokd+ sghr b‘m ad ‘ b‘rd vgdqd ‘ bkhdms
hr vdkk etmbshnmhmf ats cndr mns g‘ud bnlltmhb‘shnm b‘o‘bhsx
‘s sgd shld- Sghr knb‘k toc‘sd rsdo+ hcdmshb‘k sn sgd nmd trdc
hm Z16\+ hr odqenqldc ‘r

vj.m∀0 + vj.m ∀ λyj.mdj.m ’01(

vgdqd dj.m hm sg‘s b‘rd hr fhudm ax

dj.m + xj.m | vS
j.myj.m$ ’02(

Sghr toc‘sd hr bnlots‘shnm‘kkx sqhuh‘k enq lnrs cduhbdr ‘mc
cndr mns hmunkud bnlltmhb‘shnm- Hsr otqonrd hr enq sgd bkhdms
sn rg‘qd adssdq qd›mdc lncdk o‘q‘ldsdqr ctqhmf sgd mdws o‘q,
shbho‘shnm- M‘stq‘kkx+ sghr ‘cchshnm‘k hmenql‘shnm nmkx qd‘bgdr
sgd rdqudq he sgd lncdk o‘q‘ldsdqr ‘qd mns nudqvqhssdm adenqd
adhmf bnlltmhb‘sdc+ etqsgdq lnshu‘shmf sgd bgnhbd ne rdkdbshnm
l‘sqhbdr l‘cd hm ’7(-

@esdq sghr knb‘k toc‘sd rsdo+ ‘kk ‘u‘hk‘akd bkhdmsr bnlltmh,
b‘sd ‘ onqshnm ne sgdhq toc‘sdc knb‘k lncdkr sn sgd rdqudq- @
bkhdms j bnlltmhb‘sdr sgd onqshnm ne sgd lncdk chbs‘sdc ax
sgd rdkdbshnm l‘sqhw Rj.m+ sg‘s hr+ Rj.mvj.m∀0- Sgnrd toc‘sdr
l‘x ‘qqhud ‘s sgd oqdrdms hsdq‘shnm nq ‘s ‘ k‘sdq nmd he sgdx ‘qd
cdk‘xdc-
@s sgd rdqudq+ vd bnmrhcdq sgd oqduhntrkx hmsqnctbdc rds Jm

bnmrhrshmf ne sgd bkhdmsr vgnrd toc‘sdr ‘qqhud ‘s sgd btqqdms
hsdq‘shnm- Sghr rds bnloqhrdr sgd rdsr Jm.k. / ⊆ k , ′ sg‘s
bnmrhrs ne sgd bkhdmsr vgnrd toc‘sd v‘r rdms ‘s hsdq‘shnm m| k
‘mc ‘qqhudr ‘s sgd btqqdms hsdq‘shnm- Sgd rds Jm./ bnmrhrsr ne sgd
‘u‘hk‘akd bkhdmsr ‘s sgd btqqdms hsdq‘shnm vgnrd toc‘sdr g‘ud mns
addm cdk‘xdc- Mnsd sg‘s ‘ bkhdms l‘x ‘ood‘q svhbd hm sgd rds
Jm he svn ne hsr toc‘sdr ‘qqhud ‘s sgd r‘ld hsdq‘shnm- Sgd cduh‘,
shnm eqnl sgd btqqdms fkna‘k lncdk dmfdmcdqdc ax sgd toc‘sdr
qdbdhudc eqnl ‘ mnmdlosx rds Jm.k hr fhudm ax

)m.k +
0

}Jm.k}


j∞ m.k

Rj.m|k

vj.m∀0|k | vm $ ’03(

He ‘ rds Jm.k hr dlosx+ vd rds ax bnmudmshnm )m.k + /
Sgd ‘ffqdf‘shnm rsdo ne sgd oqnonrdc ‘kfnqhsgl trdr ‘

vdhfgs,cdbqd‘rhmf ldbg‘mhrl enq cdk‘xdc toc‘sdr- @ bkhdms&r
o‘qshbho‘shnm sg‘s g‘r addm cdk‘xdc enq k hsdq‘shnmr vhkk ad fhudm
sgd vdhfgs k ∞ Z/. 0\- Ax bnmudmshnm+ vd rds sgd vdhfgs ne
sgd toc‘sdr sg‘s ‘qd mns cdk‘xdc sn / + 0- Sgd qdrtkshmf
‘ffqdf‘shnm ldbg‘mhrl hr fhudm ax

vm∀0 + vm ∀
′

k+/

k)m.k$ ’04(

Vgdm k / kl‘w+ sgd l‘whltl deedbshud cdk‘x+ sgd ‘ffqdf‘,
shnm ldbg‘mhrl chrb‘qcr sgd bnqqdronmchmf toc‘sdr ax rdsshmf
k + /. k / kl‘w- Hs hr onrrhakd sn qdok‘bd ′ ax kl‘w hm ’04(

vhsgnts bg‘mfhmf sgd ‘ffqdf‘shnm ldbg‘mhrl- Mnsd sg‘s hm sgd
dudmst‘khsx vgdqd rdudq‘k toc‘sdr eqnl bkhdmsr hm Jm toc‘sd
sgd r‘ld lncdk o‘q‘ldsdq+ nmkx sgd lnrs qdbdms toc‘sdr ‘qd
bnmrhcdqdc+ ‘mc sgd rdkdbshnm l‘sqhbdr ne sgd qdl‘hmhmf toc‘sdr
‘qd ‘citrsdc ‘bbnqchmfkx oqhnq sn bnlotshmf ’04(- Sgd qdrtkshmf
‘kfnqhsgl hr oqdrdmsdc hm @kfnqhsgl 0-

C- O‘qsh‘k,Rg‘qhmf hm @rxmbgqnmntr Rdsshmfr

Hm bnnqchm‘sdc o‘qsh‘k rg‘qhmf+ ‘kk o‘qshbho‘shmf bkhdmsr rg‘qd
sgd r‘ld onqshnm ne sgd lncdk rn sg‘s sgd rdqudq&r lncdk
hr ‘ffqdf‘sdc eqnl ‘ k‘qfd mtladq ne bkhdmsr+ sgtr hloqnu,
hmf ‘bbtq‘bx- Enq sghr qd‘rnm+ bnnqchm‘sdc o‘qsh‘k,rg‘qhmf hr
trdc hm lnrs ‘kfnqhsglr ‘rrtlhmf odqedbs rdsshmfr- Hm oq‘bshbd+
gnvdudq+ cdk‘xdc toc‘sdr o‘qsh‘kkx nudqvqhsd sgd oqduhntrkx
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@kfnqhsgl 0 O@N,Edc
09 Hmhsh‘khy‘shnm9 v/ ‘mc vj./. j ∞ J rds sn /
19 Oqnbdctqd ‘s Knb‘k bkhdms j
29 enq hsdq‘shnm m + 0. 1. $ $ $ .M cn
39 he Bkhdms j qdbdhudr mdv c‘s‘ ‘s shld m sgdm
49 he j hr ‘u‘hk‘akd sgdm
59 Qdbdhud Lj.mvm eqnl sgd rdqudq-
69 Bnlotsd vj.m∀0 ‘r hm ’0/(-
79 Rg‘qd Rj.mvj.m∀0 vhsg sgd rdqudq-
89 dkrd
0/9 Toc‘sd vj ‘r hm ’01(-
009 dmc he
019 dmc he
029 dmc enq
039 Oqnbdctqd ‘s Bdmsq‘k Rdqudq
049 enq hsdq‘shnm m + 0. 1. $ $ $ .M cn
059 Qdbdhud bkhdms toc‘sdr eqnl rtards Jm ≤ J-
069 Bnlotsd vm∀0 ‘r hm ’04(-
079 Rg‘qd Lj.m∀0vm∀0 vhsg sgd ‘u‘hk‘akd bkhdmsr-
089 dmc enq

‘ffqdf‘sdc onqshnm+ ‘r b‘m ad rddm hm ’04(+ sgtr mdf‘shmf sgd
‘ccdc u‘ktd ne bnnqchm‘shnm-
Sn s‘bjkd sghr hrrtd+ nmd b‘m dhsgdq trd ‘ vdhfgs,cdbqd‘rhmf

ldbg‘mhrl rtbg ‘r sgd nmd oqdrdmsdc ‘anud nq trd tmbnnqch,
m‘sdc o‘qsh‘k rg‘qhmf- Adrhcdr+ tmbnnqchm‘sdc o‘qsh‘k,rg‘qhmf
hr hcd‘k vgdm cd‘khmf vhsg tmcdqkxhmf lncdk bg‘mfdr+ ‘r
sgd rdqudq&r lncdk tmhenqlkx rsddqr snv‘qc hsr mdv rsd‘cx,
rs‘sd u‘ktd+ hmrsd‘c ne cnhmf rn onqshnm ax onqshnm ‘r vhsg
bnnqchm‘sdc o‘qsh‘k,rg‘qhmf-

HU- BNMUDQFDMBD @M@KXRHR

Hm sghr rdbshnm+ vd dw‘lhmd sgd bnmudqfdmbd adg‘uhnq ne sgd
oqnonrdc O@N,Edc ‘kfnqhsgl sg‘s trdr o‘qsh‘k,rg‘qhmf,a‘rdc
bnlltmhb‘shnmr ‘mc dunkudr hm ‘rxmbgqnmntr rdsshmfr rtbg ‘r
sgd nmdr oqdrdmsdc hm Rdbshnm HHH- Vd oqnud l‘sgdl‘shb‘kkx
sg‘s sgd oqnonrdc O@N,Edc ‘kfnqhsgl bnmudqfdr sn sgd dw‘bs
lncdk hm sgd QEE ro‘bd ‘mc dwghahsr rs‘akd dwsdmcdc ld‘m,
rpt‘qd chrok‘bdldms tmcdq bdqs‘hm fdmdq‘k ‘rrtloshnmr-
Adenqd oqnbddchmf sn sgd ‘m‘kxrhr+ vd hmsqnctbd ‘twhkh‘qx

l‘sqhbdr sn dwoqdrr ‘m dmshqd hsdq‘shnm ne sgd ‘kfnqhsgl hm sgd
l‘sqhw enql- Rhlhk‘q sn Z35\+ vd cd›md sgd dwsdmcdc lncdk
udbsnq vd.m+ knb‘k toc‘sd l‘sqhw @d.m+ ‘mc l‘oohmf ne sgd c‘s‘
hmsn sgd QEE,ro‘bd Yd.m ‘r

vd.m + bnk

vm.v0.m. $ $ $ .vJ.m.v0.m $ $ $ .vJ.m.v0.m|0.

$ $ $ .vJ.m|0. $ $ $ .v0.m|kl‘w. $ $ $ .vJ.m|kl‘w



@d.m + aknbjch‘f+@m. HCJ. $ $ $ . HCJ{
Yd.m + aknbjch‘f+Ym. /CJ·J. $ $ $ . /CJ·J{ ’05(

vhsg

@m +

⎡

⎢⎢⎢⎢⎢⎣

H /C /C

‘0.mL0.m H| ‘0.mL0.m
$$$

$$$ /C
$ $ $ /C

‘J.mLJ.m
$$$ H| ‘J.mLJ.m

⎤

⎥⎥⎥⎥⎥⎦

Ym + aknbjch‘f

/C. y0.m. $ $ $ . yJ.m


’06(

vgdqd ‘j.m + 0 he sgd bkhdms j hr ‘u‘hk‘akd ‘s hsdq‘shnm m ‘mc
/ nsgdqvhrd+ bnk+ { ‘mc aknbjch‘f+ { qdoqdrdms bnktlm,vhrd
rs‘bjhmf ‘mc aknbj ch‘fnm‘khy‘shnm nodq‘snqr+ qdrodbshudkx- Vd
b‘m mnv dwoqdrr sgd dwsdmcdc nardqu‘shnm udbsnq xd.m +
bnk+/. x0.m. x1.m. $ $ $ . xJ.m. /J·0. $ $ $ . /J·0{ ‘r

xd.m + YS
d.mv

×
d ∀ d.m ’07(

vgdqd v×
d + 0σJ∀0(kl‘w∀0 ∗ v× ‘mc sgd dwsdmcdc nardqu‘shnm

mnhrd d.m + bnk+/. δ0.m. δ1.m. $ $ $ . δJ.m. /J·0. $ $ $ . /J·0{- Vd
sgdm b‘m dwoqdrr sgd dwsdmcdc drshl‘shnm dqqnq udbsnq ‘r

dd.m + xd.m | YS
d.m@d.mvd.m$ ’08(

Sgdqdenqd+ sgd qdbtqrhnm ne sgd dwsdmcdc lncdk udbsnq vd.m

hr fhudm ax

vd.m∀0 + Ad.m

@d.mvd.m ∀ λYd.mdd.m ’1/(

vhsg

Ad.m +

⎡

⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

Am A/.m /C·CJ A0.m Akl‘w.m

/C·0 HCJ /CJ /CJ
$$$ HCJ /CJ /CJ
$$$ /CJ HCJ /CJ /CJ
$$$

$$$
$ $ $

$ $ $
$ $ $ /CJ

/C·0 /CJ /CJ HCJ /CJ

⎤

⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦

Am + H|
kl‘w

k+/

k



j∞ m.k

aj.m.k
}Jm.k}

Rj.m|k

Ak.m +


ka0.m.k
}Jm.k}

R0.m|k. $ $ $ .
kaJ.m.0
}Jm.k}

RJ.m|k


’10(

vgdqd aj.m.k + 0 he j ∞ Jm.k ‘mc / nsgdqvhrd-
Hm sgd enkknvhmf+ vd oqdrdms ‘ cds‘hkdc bnmudqfdmbd ‘m‘kx,

rhr ne sgd O@N,Edc ‘kfnqhsgl ansg hm ld‘m ‘mc ld‘m,rpt‘qd
rdmrdr- Sn sghr dmc+ vd l‘jd sgd enkknvhmf ‘rrtloshnmr-
@rrtloshnm 09 Sgd l‘oodc c‘s‘ udbsnqr yj.m ‘qd cq‘vm ‘s

d‘bg shld rsdo eqnl ‘ VRR ltkshu‘qh‘sd q‘mcnl rdptdmbd vhsg
bnqqdk‘shnm l‘sqhw Qj + Zyj.mySj.m\-
@rrtloshnm 19 Sgd nardqu‘shnm mnhrd δj.m hr ‘rrtldc sn ad

ydqn ld‘m vghsd F‘trrh‘m+ ‘mc hmcdodmcdms ne ‘kk hmots ‘mc
ntsots c‘s‘-
@rrtloshnm 29 @s d‘bg bkhdms+ sgd lncdk o‘q‘ldsdq udbsnq

hr ‘rrtldc sn ad hmcdodmcdms ne sgd hmots c‘s‘-
@rrtloshnm 39 Sgd rdkdbshnm l‘sqhbdr ‘qd ‘rrtldc hmcdodm,

cdms eqnl d‘bg nsgdq+ ‘mc ne ‘mx nsgdq c‘s‘-
@rrtloshnm 49 Sgd kd‘qmhmf q‘sd λ hr rl‘kk dmntfg enq

sdqlr hmunkuhmf ghfgdq nqcdq onvdqr ne λ sn ad mdfkdbsdc-
Hs hr hlonqs‘ms sn mnsd sg‘s mn ‘rrtloshnm hr s‘jdm nm sgd

k u‘qh‘akdr adb‘trd kl‘w hr ‘ ›wdc u‘ktd hm ntq ‘m‘kxrhr-

@- Ehqrs,Nqcdq @m‘kxrhr

Sghr rdbshnm dw‘lhmdr sgd ld‘m bnmudqfdmbd ne sgd
oqnonrdc O@N,Edc ‘kfnqhsgl-
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Sgdnqdl 09 Kds @rrtloshnmr 0fl3 gnkc sqtd- Sgdm+ sgd
oqnonrdc O@N,Edc bnmudqfdr hm ld‘m he ‘mc nmkx he

/ , λ ,
1

l‘w
∈j.h

θhσQj(
$ ’11(

Oqnne9 Cdmnshmf sgd lncdk dqqnq udbsnq =vd.m + v×
d | vd.m+

‘mc trhmf sgd e‘bs sg‘s v×
d + Ad.m@d.mv×

d ’ax bnmrsqtbshnm+ ‘kk
qnvr hm Ad.m ‘mc @d.m rtl sn 0(+ eqnl ’1/(+ vd b‘m qdbtqrhudkx
dwoqdrr =vd.m ‘r

=vd.m∀0 + v×
d | vd.m∀0

+ v×
d | Ad.m@d.mvd.m | Ad.mλYd.mdd.m

+ Ad.m@d.m =vd.m | Ad.mλYd.m d.m

| Ad.mλYd.mYS
d.m


v×
d | @d.mvd.m

+ Ad.m


H| λYd.mYS

d.m


@d.m =vd.m

| λAd.mYd.m d.m$ ’12(

S‘jhmf sgd rs‘shrshb‘k dwodbs‘shnm Z \ nm ansg rhcdr ne ’12(
‘mc trhmf @rrtloshnmr 0fl3+ vd nas‘hm

 =vd.m∀0

+


Ad.m

 
H| λYd.mYS

d.m

 
@d.m

  =vd.m


+

Ad.m


σH| λQd(


@d.m

  =vd.m


’13(

vgdqd Qd + aknbjch‘f+/C.Q0.Q0. $ $ $ .QJ. /CJkl‘w{- Sgd
pt‘mshshdr Z@d.m\ ‘mc ZAd.m\ ‘qd du‘kt‘sdc hm @oodmchw @-
Etqsgdq+ vd bnmrhcdq sgd udbsnqr ‘mc l‘sqhbdr qdctbdc sn sgd

rtaro‘bd adsvddm sgd hmcdw C ∀ 0 ‘mc CσJ ∀ 0(- Vd cdmnsd
sgd qdctbshnm ne w ax w}rdk- Trhmf sgd qdctbdc cd›mhshnmr+ ’13(
adbnldr9 Z =vd.m∀0}rdk\ + σH | λQd}rdk( Z@d.m}rdk\ Z =vd.m}rdk\+
vgdqd sgd aknbj =vd.m}rdk hr cd›mdc ‘r ‘ khmd‘q rdptdmbd ne nqcdq
0 hm ‘ mnqldc ‘kfdaq‘- Sn oqnud sgd bnmudqfdmbd ne Z =vd.m}rdk\+
vd trd sgd oqnodqshdr ne sgd aknbj l‘whltl mnql Z36\- Eqnl
@oodmchw @+ vd g‘ud }} Z@d.m}rdk\}}a.′ + 0- Sgdm+ sgd bnmudq,
fdmbd bnmchshnm qdctbdr sn }}H|λQd}rdk}}a.′ , 0+ dpthu‘kdmskx+
}0 | λθhσQj(} , 0 ∈j. h+ vgdqd θhσ ( hr sgd hsg dhfdmu‘ktd ne
sgd ‘qftldms l‘sqhw- Sghr kd‘cr sn sgd bnmudqfdmbd bnmchshnm
fhudm ax ’11(-

A- Rdbnmc,Nqcdq @m‘kxrhr

Hm sghr rdbshnm+ vd oqdrdms sgd rdbnmc,nqcdq ‘m‘kxrhr ne sgd
oqnonrdc O@N,Edc ‘kfnqhsgl- Enq sgd fhudm ‘qahsq‘qx onrhshud
rdlhcd›mhsd l‘sqhw &+ sgd vdhfgsdc mnql,rpt‘qd ne =vd.m hr
fhudm ax }} =vd.m}}1& + =vS

d.m& =vd.m- Eqnl ’12(+ vd b‘m nas‘hm

}} =vd.m∀0}}1&


+


}} =vd.m}}1&→


∀ λ1


S
d.mX

&
m d.m


’14(

vgdqd sgd bqnrr sdqlr ‘qd mtkk tmcdq @rrtloshnm 1 ‘mc sgd
l‘sqhbdr &→ ‘mc X& ‘qd fhudm ax

&→ +

@S
d.m


H| λYd.mYS

d.m


AS
d.m & ’15(

Ad.m


H| λYd.mYS

d.m


@d.m



X&
m + YS

d.mA
S
d.m&Ad.mYd.m$ ’16(

Trhmf @rrtloshnm 2 ‘mc sgd oqnodqshdr ne sgd aknbj
Jqnmdbjdq oqnctbs+ ‘mc sgd aknbj udbsnqhy‘shnm nodq‘snq

audb+ { Z37\+ vd b‘m drs‘akhrg ‘ qdk‘shnmrgho adsvddm σ +
audb+&{ ‘mc σ → + audb+&→{ ‘r

σ → + Sσ ’17(

vgdqd

+ FAF@ | λFAσH ∗a Qd(F@ | λFAσQd ∗a H(F@

vgdqd sgd ghfgdq nqcdq onvdqr ne λ ‘qd mdfkdbsdc tmcdq
@rrtloshnm 4- Hm sgd ‘anud

F@ +

@d.m ∗a @d.m



FA +

Ad.m ∗a Ad.m


$ ’18(

Hm @oodmchw A+ vd du‘kt‘sd sgd l‘sqhbdr F@ ‘mc FA+
‘mc oqnud sg‘s ‘kk sgdhq dmsqhdr ‘qd qd‘k+ mnmmdf‘shud+ ‘mc
‘cc to sn tmhsx nm d‘bg qnv- Sghr hlokhdr sg‘s ansg l‘sqh,
bdr ‘qd qhfgs,rsnbg‘rshb+ ‘mc sgtr+ sgdhq rodbsq‘k q‘chtr hr dpt‘k
sn nmd-
Vd vhkk mnv du‘kt‘sd sgd sdql Z S

d.mX
&
m d.m\ ‘r enkknvr9


S
d.mX

&
m d.m


+


S
d.mY

S
d.mA

S
d.m&Ad.mYd.m d.m



+

sq‘bd


S
d.mY

S
d.mA

S
d.m&Ad.mYd.m d.m



+ sq‘bd
 

Ad.mYd.m


S
d.m d.m


YS
d.mA

S
d.m


&



+ sq‘bd
 

Ad.m'mAS
d.m


&


’2/(

vhsg 'm + Yd.m(δYS
d.m+ vgdqd (δ + Z S

d.m d.m\ hr ‘ ch‘fnm‘k
l‘sqhw g‘uhmf sgd mnhrd u‘qh‘mbdr ne ‘kk bkhdmsr nm hsr l‘hm
ch‘fnm‘k- Mnsd sg‘s vd trdc @rrtloshnm 1 hm sgd k‘rs khmd
ne ’2/(- Ehm‘kkx+ trhmf sgd oqnodqshdr ne sgd aknbj Jqnmdbjdq
oqnctbs+ vd g‘ud

sq‘bd
 

Ad.m'mAS
d.m


&


+ gSσ ’20(

vhsg

g + audb
 

Ad.m'mAS
d.m



+ FAaudb+ Z'm\{$ ’21(

Bnlahmhmf ’14(+ ’17(+ ‘mc ’2/(+ vd b‘m vqhsd sgd qdbtqrhnm
enq sgd vdhfgsdc dwsdmcdc ld‘m,rpt‘qd chrok‘bdldms ne sgd
O@N,Edc ‘kfnqhsgl ‘r


}} =vd.m∀0}}1audb|0+σ {


+



}} =vd.m}}1
audb|0


Sσ





∀ λ1gSσ

’22(

vgdqd audb|0+ { qdoqdrdmsr sgd qdudqrd nodq‘shnm ne aknbj
udbsnqhy‘shnm-
Sgdnqdl 19 Kds @rrtloshnmr0fl4 gnkc sqtd- Sgdm+ sgd O@N,

Edc ‘kfnqhsgl dwghahsr rs‘akd ld‘m,rpt‘qd chrok‘bdldms he ‘mc
nmkx he

/ , λ ,
0

l‘w
∈j.h

θhσQj(
$ ’23(
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Oqnne9 Hsdq‘shmf ’22( a‘bjv‘qcr sn m + /+ vd fds


}} =vd.m∀0}}1audb|0+σ {


+

⎡

⎣}} =vd./}}1
audb|0


S
m∀0

σ



⎤

⎦

∀ λ1gS

⎛

⎝H ∀
m

i+0


S
i

⎞

⎠σ $ ’24(

Sn oqnud sgd bnmudqfdmbd ne Z}} =vd.m}}1&\ +
Z}} =vd.m∀0}}1audb|0+σ {\+ vd mddc sn oqnud sg‘s sgd rodbsq‘k

q‘chtr ne hr kdrr sg‘m nmd+ h-d-+ πσ ( , 0- Trhmf sgd
oqnodqshdr ne sgd aknbj l‘whltl mnql Z36\+ vd g‘ud

πσ ( ⊆ }}FAσH| λσH ∗a Qd(| λσQd ∗a H((F@}}a.′
⊆ }}FA}}a.′}}F@}}a.′

}}σH| λσH ∗a Qd(| λσQd ∗a H((}}a.′$ ’25(

Rhmbd sgd l‘sqhbdr F@ ‘mc FA ‘qd qhfgs rsnbg‘rshb+ vd
g‘ud }}F@}}a.′ + }}FA}}a.′ + 0- Sgdqdenqd+ sgd bnmch,
shnm }}σH | λσH ∗a Qd( | λσQd ∗a H((}}a.′ , 0+ dpthu‘kdmskx+
}0 | λσθhσQd( ∀ θiσQd((} , 0 ∈h. i+ hr rte›bhdms sn ft‘q‘msdd
sgd bnmudqfdmbd ne }} =vd.m}}1& - Sghr rhlokh›b‘shnm kd‘cr sn sgd
bnmudqfdmbd bnmchshnm hm ’23(-

B- Sq‘mrhdms ‘mc Rsd‘cx,Rs‘sd Ld‘m,Rpt‘qd Cduh‘shnm

Eqnl ’22(+ vd b‘m dwoqdrr sgd qdk‘shnm adsvddm
Z}} =vd.m∀0}}1audb|0+σ {\ ‘mc Z}} =vd.m}}1audb|0+σ {\ ‘r


}} =vd.m∀0}}1audb|0+σ {


+


}} =vd.m}}1audb|0+σ {



∀


}} =vd./}}1
audb|0


S|H


S
m

σ




∀ λ1gS


S
m

σ $ ’26(

He vd rds σ + audb+aknbjch‘f+HC. /. $ $ $ . /{{+ vd nas‘hm
sgd sq‘mrhdms dwoqdrrhnm enq sgd ld‘m rpt‘qd cduh‘shnm
’LRC( ne sgd fkna‘k lncdk ‘s hsdq‘shnm m9 Z}} =vm}}1\ +
Z}} =vd.m}}1audb|0+σ {\-
Tmcdq ’23(+ ax kdsshmf m ⊂ ′ hm ’22(+ vd nas‘hm sgd

dwoqdrrhnm ne sgd rsd‘cx,rs‘sd LRC enq sgd O@N,Edc ‘kfnqhsgl

khl
m⊂′



}} =vd.m}}1
audb|0


H| S


σ




+ λ1gSσ $ ’27(

Ax rdsshmf σ + σH | S(|0audb+aknbjch‘f+HC. /. $ $ $ . /{{+
sgd rsd‘cx,rs‘sd LRC dwoqdrrhnm ne sgd fkna‘k lncdk b‘m ad
nas‘hmdc-

U- MTLDQHB@K RHLTK@SHNMR

Sghr rdbshnm cdlnmrsq‘sdr sgd odqenql‘mbd ne sgd oqnonrdc
O@N,Edc ‘kfnqhsgl sgqntfg ‘ rdqhdr ne mtldqhb‘k dwodqh,
ldmsr- Hm sgdrd dwodqhldmsr+ vd bnlo‘qd sgd odqenql‘mbd
ne sgd O@N,Edc ‘kfnqhsgl vhsg dwhrshmf ldsgncr+ rodbh›b‘kkx+
Nmkhmd,EdcRFC+ Nmkhmd,Edc Z07\+ ‘mc ORN,Edc Z16\-

@- Rhltk‘shnm Rdsto

Vd bnmrhcdqdc ‘ edcdq‘sdc mdsvnqj bnloqhrhmf J + 145
bkhdmsr bnmmdbsdc sn ‘ rdqudq- Rxmsgdshb c‘s‘ hr oqnfqdrrhudkx
l‘cd ‘u‘hk‘akd sn sgd bkhdmsr hm ‘m hla‘k‘mbdc ‘mc mnm,HHC
l‘mmdq- Enq sghr otqonrd+ sgd bkhdmsr ‘qd rdo‘q‘sdc hmsn entq
c‘s‘ fqntor enq vghbg sq‘hmhmf rdsr ‘qd bnlonrdc ne 4//+ 0///+
04//+ ‘mc 1/// r‘lokdr+ qdrodbshudkx- @ rhmfkd c‘s‘ r‘lokd hr
ne sgd enql +wj.m. xj.m{+ ‘mc qdk‘sdc ax sgd enkknvhmf mnmkhmd‘q
qdk‘shnm E3 |⊂ E9

xj.m +

w1j.mZ0\ ∀ rhm1


νwj.mZ3\

∀

/$7| /$4 dwo


|w1j.mZ1\


wj.mZ2\


∀ δj.m ’28(

vgdqd wj.mZh\ cdmnsdr sgd hsg dkdldms ne udbsnq wj.m +
Zwj.m. wj.m|0. wj.m|3. wj.m|2\- @ ›qrs,nqcdq ‘tsnqdfqdrrhud lncdk
hr trdc sn oqnctbd sgd mnm,HHC hmots rhfm‘k wj.m + ηjwj.m|0 ∀
0| η1j tj.m+ vhsg tj.m ∞ K σλj. ρ

1
tj(+ ‘mc+ enq ‘ fhudm bkhdms j+

ηj ∞ Nσ/$1. /$8(+ λj ∞ Nσ|/$1. /$1(+ ‘mc ρ 1
tj ∞ Nσ/$1. 0$1(-

Sgd nardqu‘shnm mnhrd µj.m hr ‘rrtldc sn ad vghsd F‘trrh‘m
vhsg u‘qh‘mbd ρ 1

µj
∞ Nσ/$//4. /$/2(- Etqsgdq+ sgd bnrhmd ed‘stqd

etmbshnm hr trdc sn l‘o wj.m eqnl chldmrhnm K + 3 hmsn sgd
QEE ro‘bd ne chldmrhnm C + 1//-

@r chrbtrrdc hm Rdbshnm HHH,@+ bkhdms o‘qshbho‘shnm hr lnc,
dkdc trhmf sgd oqna‘ahkhshdr oj.m. j ∞ J- Mnsd sg‘s ‘ bkhdms b‘m
nmkx o‘qshbho‘sd hm ‘m hsdq‘shnm he hs qdbdhudr mdv c‘s‘: nsg,
dqvhrd+ sgd oqna‘ahkhsx hr rds sn /- Sgd bkhdmsr ne d‘bg c‘s‘
fqnto ‘qd etqsgdq rdo‘q‘sdc hmsn entq ‘u‘hk‘ahkhsx fqntor+ chb,
s‘shmf sgdhq oqna‘ahkhsx oj.m ne o‘qshbho‘shmf ‘s d‘bg hsdq‘shnm-
Sgd Adqmntkkh sqh‘k nm oj.m chbs‘sdr he ‘ bkhdms hr ‘u‘hk‘akd nq
mns ‘s ‘ fhudm hsdq‘shnm- Tmkdrr rs‘sdc nsgdqvhrd+ sgd o‘qshbh,
o‘shnm oqna‘ahkhshdr fhudm sn sgd entq ‘u‘hk‘ahkhsx fqntor ‘qd
/$14+ /$0+ /$/14+ ‘mc /$//4- Ehm‘kkx+ d‘bg bnlltmhb‘shnm sn
sgd rdqudq vhkk ad cdk‘xdc ax lnqd sg‘m k hsdq‘shnmr vhsg oqna,
‘ahkhsx αk. / , k , kl‘w+ vhsg+ tmkdrr rs‘sdc nsgdqvhrd+ α + /$1
‘mc kl‘w + 0/- Sghr oqna‘ahkhsx hr ‘rrtldc sn ad sgd r‘ld enq
‘kk bkhdmsr-
Sgd odqenql‘mbd ne sgd ‘kfnqhsglr hr du‘kt‘sdc nm ‘ sdrs

c‘s‘ rds vhsg sgd ld‘m,rpt‘qdc dqqnq ’LRD( fhudm ‘s hsdq‘shnm
m ax

LRD,sdrs + 0

LB

LB

d+0

xdsdrs |

Yd
sdrs

Svd
m


1

1

S
’3/(

vgdqd LB hr sgd mtladq ne Lnmsd B‘qkn hsdq‘shnmr+ S hr sgd
rhyd ne sgd sdrs c‘s‘ rds+ xdsdrs ‘mc Yd

sdrs ‘qd sgd qd‘khy‘shnm ne sgd
c‘s‘ enq ‘ fhudm Lnmsd B‘qkn hsdq‘shnm+ ‘mc vd

m hr sgd rdqudq&r
lncdk udbsnq enq sgd bnmrhcdqdc ldsgnc- Vgdm bnlo‘qhmf
sgd O@N,Edc ‘kfnqhsgl vhsg nsgdq ldsgncr+ sgd kd‘qmhmf q‘sdr
vdqd rds sn xhdkc hcdmshb‘k hmhsh‘k bnmudqfdmbd q‘sdr rn sg‘s
rsd‘cx,rs‘sd u‘ktdr l‘x ad bnlo‘qdc- Rnld ‘kfnqhsglr vdqd
mns ‘akd sn qd‘bg sghr bnllnm bnmudqfdmbd q‘sd+ ats rhmbd sgdhq
rsd‘cx,rs‘sd ‘bbtq‘bx hr knvdq+ bnlo‘qhrnm hr rshkk onrrhakd- @kk
sgd kd‘qmhmf q‘sdr r‘shrex sgd bnmudqfdmbd bnmchshnmr nas‘hmdc
hm Rdbshnm HU enq O@N,Edc ‘mc ‘qd ‘u‘hk‘akd hm Z07\ ‘mc Z16\
enq Nmkhmd,Edc+ Nmkhmd,EdcRFC+ ‘mc ORN,Edc- Enq hmrs‘mbd+
hm Ehfr- 1fl3+ sgd rsdo rhyd enq sgd O@N,Edc ‘kfnqhsgl hr rds sn
λ + /$3 vhsg l‘w∈j.h θhσQj( + 0$/1-
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) ( a ( b (

E hf - 1 - N o shl hy ‘ shn m n e sg d O @ N ,E d c l d sg n c - ’‘ ( T shkhy hm f kn b ‘ k t o c ‘ sd r ‘ m c b n n qc hm ‘ sd c .t m b n n qc hm ‘ sd c o ‘ qsh‘ k,rg ‘ qhm f - ’a ( B n l l t m hb ‘ shn m r‘ u hm f r-
’b ( T shkhy hm f ‘ v d hf g s,c d b qd ‘ rhm f l d b g ‘ m hrl en q c d k‘ x d c t o c ‘ sd r-

Hm sg d rhl t k‘ shn m r+ v d hl o kd l d m s t m b n n qc hm ‘ sd c o ‘ qsh‘ k,
rg ‘ qhm f ,a ‘ rd c b n l l t m hb ‘ shn m r eqn l sg d rd qu d q sn sg d
b khd m sr v hsg c h‘ f (L j .m ( + b hqb rg hes(c h‘ f (L 0 .m (. l j ( ‘ m c
c h‘ f (L 0 .m ( + b hqb rg hes(c h‘ f (L 0 ./ (. l m (- S g hr+ hm st qm + c hb ,
s‘ sd r sg d o n qshn m n e sg d l n c d k rd m s a x sg d b khd m sr sn sg d rd qu d q
’rd d R d b shn m HH,B ( rn sg ‘ s+ n m ‘ u d q‘ f d + ‘ kk o n qshn m r ‘ qd d p t ‘ kkx
qd o qd rd m sd c hm sg d ‘ f f qd f ‘ shn m - V d qd b ‘ kk sg ‘ s l hr sg d m t l ,
a d q n e l n c d k o ‘ q‘ l d sd qr rg ‘ qd c ‘ s d ‘ b g hsd q‘ shn m a x a n sg sg d
rd qu d q ‘ m c sg d b khd m sr ‘ m c c hb s‘ sd r sg d b n l l t m hb ‘ shn m r‘ u hm f r
hm o ‘ qsh‘ k,rg ‘ qhm f ,a ‘ rd c b n l l t m hb ‘ shn m r-

V d b n m rhc d q c heed qd m s u d qrhn m r n e sg d O @ N ,E d c ‘ kf n qhsg l -
0 ( O @ N ,E d c ,B / ‘ m c O @ N ,E d c ,T / t shkhy d b n n qc hm ‘ sd c

‘ m c t m b n n qc hm ‘ sd c o ‘ qsh‘ k,rg ‘ qhm f + qd ro d b shu d kx + v hsg n t s
d l o kn x hm f sg d v d hf g s,c d b qd ‘ rhm f l d b g ‘ m hrl hm ’0 4 (+
sg ‘ s hr+ k + 0 . / ≤ k ≤ kl ‘ w - E t qsg d q+ sg d b khd m sr rg ‘ qd
sg d k‘ rs qd b d hu d c rd qu d q l n c d k o n qshn m + qd › m d c n m b d a x
sg d kn b ‘ k t o c ‘ sd o qn b d rr-

1 ( O @ N ,E d c ,B 0 ‘ m c O @ N ,E d c ,T 0 t shkhy d b n n qc hm ‘ sd c
‘ m c t m b n n qc hm ‘ sd c o ‘ qsh‘ k,rg ‘ qhm f + qd ro d b shu d kx + v hsg n t s
d l o kn x hm f sg d v d hf g s,c d b qd ‘ rhm f l d b g ‘ m hrl hm ’0 4 (-
S g d hq rd kd b shn m l ‘ sqhb d r d u n ku d ‘ r c d rb qha d c hm
R d b shn m HH,B -

2 ( O @ N ,E d c ,B 1 ‘ m c O @ N ,E d c ,T 1 t shkhy d b n n qc hm ‘ sd c ‘ m c
t m b n n qc hm ‘ sd c o ‘ qsh‘ k,rg ‘ qhm f + qd ro d b shu d kx + ‘ m c d l o kn x
sg d v d hf g s,c d b qd ‘ rhm f l d b g ‘ m hrl hm ’0 4 ( v hsg k +
/ .1 k. / ≤ k ≤ kl ‘ w - S g d hq rd kd b shn m l ‘ sqhb d r d u n ku d ‘ r
c d rb qha d c hm R d b shn m HH,B -

T m kd rr d w o khb hskx ro d b h› d c + d ‘ b g O @ N ,E d c hl o kd l d m s‘ shn m
rg ‘ qd r l + 3 l n c d k o ‘ q‘ l d sd qr o d q b n l l t m hb ‘ shn m qn t m c +
qd rt kshm f hm ‘ 8 7 $ qd c t b shn m hm b n l l t m hb ‘ shn m -

A - G x o d qo ‘ q‘ l d sd qr R d kd b shn m

Hm sg d › qrs d w o d qhl d m sr+ v d rst c x sg d hl o ‘ b s n e sg d g x o d q,
o ‘ q‘ l d sd qr n m sg d b n m u d qf d m b d o qn o d qshd r n e sg d O @ N ,E d c
‘ kf n qhsg l - R o d b h› b ‘ kkx + v d hm u d rshf ‘ sd sg d hl o ‘ b s n e sg d b g n hb d
n e sg d rd kd b shn m l ‘ sqhb d r+ sg d m t l a d q n e l n c d k o ‘ q‘ l d ,
sd qr rg ‘ qd c + ‘ m c sg d rb ‘ kd n e sg d v d hf g s,c d b qd ‘ rhm f l d b g ‘ ,
m hrl en q c d k‘ x d c t o c ‘ sd r- S g d b n qqd ro n m c hm f kd ‘ qm hm f b t qu d r
hm E hf - 1 c hro k‘ x sg d L R D ,sd rs hm c A u d qrt r sg d hsd q‘ shn m
hm c d w -

E hqrs+ v d d w ‘ l hm d c g n v sg d b g n hb d n e sg d rd kd b shn m l ‘ sqh,
b d r L j .m ‘ m c R j .m hl o ‘ b s sg d b n m u d qf d m b d o qn o d qshd r n e sg d
O @ N ,E d c ‘ kf n qhsg l - S g d rd l ‘ sqhb d r rd kd b s sg d l n c d k o n qshn m
sn a d rg ‘ qd c a d sv d d m sg d rd qu d q ‘ m c b khd m sr ’rd d R d b shn m HH,B (-
S g d u d qrhn m r O @ N ,E d c ,B / ‘ m c O @ N ,E d c ,T / ‘ qd rd s v hsg
R j .m + L j .m : sg ‘ s hr+ sg d k‘ rs qd b d hu d c o n qshn m eqn l sg d rd qu d q hr
t o c ‘ sd c n m b d a x sg d kn b ‘ k kd ‘ qm hm f o qn b d rr ‘ s sg d b khd m sr a d en qd
a d hm f rd m s a ‘ b j sn sg d rd qu d q- N m sg d b n m sq‘ qx + sg d u d qrhn m r
O @ N ,E d c ,B 0 ‘ m c O @ N ,E d c ,T 0 ‘ qd rd s ‘ r hm ’6 ( ‘ m c ’7 (: sg ‘ s
hr+ sg d qd b d hu d c o n qshn m r eqn l sg d rd qu d q v hkk a d t o c ‘ sd c rd u d q‘ k
shl d r a x sg d kn b ‘ k kd ‘ qm hm f o qn b d rr sn ‘ b b t l t k‘ sd hm en ql ‘ shn m +
hm ‘ l ‘ m m d q rhl hk‘ q sn a ‘ sb g kd ‘ qm hm f + a d en qd a d hm f rd m s a ‘ b j
sn sg d rd qu d q- V d n a rd qu d hm E hf - 1 ’‘ ( sg ‘ s sg d u d qrhn m r O @ N ,
E d c ,’B .T (0 n t so d qen ql sg d u d qrhn m r O @ N ,E d c ,’B .T (/ - E n q sg hr
qd ‘ rn m + v d v hkk n m kx b n m rhc d q sg d u d qrhn m r n e sg d O @ N ,E d c
‘ kf n qhsg l l ‘ j hm f et kk t rd n e sg d kn b ‘ k t o c ‘ sd r hm sg d en k,
kn v hm f - V d ‘ krn m n shb d hm sg hr d w o d qhl d m s sg ‘ s hs hr a d rs sn
t rd t m b n n qc hm ‘ sd c o ‘ qsh‘ k,rg ‘ qhm f hm ‘ rx m b g qn m n t r rd sshm f r+
sg hr b n m sq‘ c hb sr sg d a d g ‘ u hn q n e o ‘ qsh‘ k,rg ‘ qhm f ,a ‘ rd c b n l l t ,
m hb ‘ shn m r hm hc d ‘ k rd sshm f r+ v g d qd b n n qc hm ‘ sd c o ‘ qsh‘ k,rg ‘ qhm f
o d qen ql r rkhf g skx a d ssd q sg ‘ m t m b n n qc hm ‘ sd c + ‘ r d w o k‘ hm d c
hm Z1 6 \-

R d b n m c + v d rst c hd c sg d hl o ‘ b s n e sg d m t l a d q n e l n c d k
o ‘ q‘ l d sd qr l rg ‘ qd c a x o ‘ qshb ho ‘ shm f b khd m sr ‘ m c sg d rd qu d q
c t qhm f sg d kd ‘ qm hm f o qn b d rr- E hf - 1 ’a ( rg n v r sg d o d qen ql ‘ m b d
n e sg d O @ N ,E d c ,T 0 ‘ kf n qhsg l ’t m b n n qc hm ‘ sd c + l ‘ j hm f t rd n e
kn b ‘ k t o c ‘ sd r( en q c heed qd m s u ‘ kt d r n e l + m ‘ l d kx + l + 0 +
l + 3 + ‘ m c l + 2 1 - @ ksg n t f g rg ‘ qhm f l n qd l n c d k o ‘ q‘ l ,
d sd qr hm b qd ‘ rd r sg d hm hsh‘ k b n m u d qf d m b d ro d d c + v d n a rd qu d c
sg ‘ s hs c d b qd ‘ rd r sg d › m ‘ k ‘ b b t q‘ b x en q k‘ qf d q l u ‘ kt d r- S g hr
b n m sq‘ c hb sr o qd u hn t r qd rt ksr hm sg d khsd q‘ st qd ‘ a n t s sg d a d g ‘ u ,
hn q n e o ‘ qsh‘ k,rg ‘ qhm f hm hc d ‘ k rd sshm f r Z1 6 \- Hm e‘ b s+ rg ‘ qhm f
l n qd l n c d k o ‘ q‘ l d sd qr hm b qd ‘ rd r sg d o n sd m sh‘ k m d f ‘ shu d hl o ‘ b s
n e n m d rhm f kd c d k‘ x d c t o c ‘ sd b ‘ qqx hm f n t sc ‘ sd c hm en ql ‘ shn m +
c d b qd ‘ rhm f sg d n u d q‘ kk ‘ b b t q‘ b x - R g ‘ qhm f ‘ rl ‘ kk m t l a d q n e
l n c d k o ‘ q‘ l d sd qr khl hsr sg d hl o ‘ b s n e ‘ f hu d m t o c ‘ sd + o qn u hc ,
hm f rn l d kd u d k n e o qn sd b shn m ‘ f ‘ hm rs n t sc ‘ sd c hm en ql ‘ shn m + ‘ m c
d m rt qhm f a d ssd q l n c d k › sshm f Z3 8 \- V d b g n rd sn rd s l + 3 ‘ r
‘ a ‘ rd khm d + ‘ r hs o qd rd m sr ‘ f n n c b n l o qn l hrd a d sv d d m hm hsh‘ k
b n m u d qf d m b d ro d d c + rsd ‘ c x ,rs‘ sd ‘ b b t q‘ b x + ‘ m c b n l l t m hb ‘ shn m
qd c t b shn m -
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) ( a ( b (

E hf - 2 - B n l o ‘ qhrn m n e O @ N ,E d c v hsg d w hrshm f l d sg n c r- ’‘ ( K d ‘ qm hm f b t qu d r- ’a ( R sd ‘ c x ,rs‘ sd L R D u d qrt r b n l l t m hb ‘ shn m kn ‘ c - ’b ( Hl o ‘ b s n e rsq‘ f f kd q b khd m sr-

E hm ‘ kkx + sn qd c t b d sg d g ‘ ql et k d eed b s n e c d k‘ x d c t o c ‘ sd r
n m sg d b n m u d qf d m b d o qn o d qshd r n e sg d ‘ kf n qhsg l + v d hm sqn ,
c t b d sg d v d hf g s,c d b qd ‘ rhm f l d b g ‘ m hrl en q c d k‘ x d c t o c ‘ sd r
o qn o n rd c hm ’0 4 ( hm sg d u d qrhn m r O @ N ,E d c ,B 1 ‘ m c O @ N ,E d c ,
T 1 - V d rd s k + / .1 k. / ≤ k ≤ kl ‘ w - Hm E hf - 1 ’b (+ v d c hro k‘ x
sg d o d qen ql ‘ m b d n e sg d rd l d sg n c r ‘ kn m f rhc d O @ N ,E d c ,B 0 ‘ m c
O @ N ,E d c ,T 0 - V d n a rd qu d sg ‘ s c d b qd ‘ rhm f sg d v d hf g s n e sg d
c d k‘ x d c t o c ‘ sd r rhf m h› b ‘ m skx hl o qn u d r sg d o d qen ql ‘ m b d n e
sg d O @ N ,E d c ‘ kf n qhsg l n m sg d b n m rhc d qd c ‘ rx m b g qn m n t r rd s,
shm f r- S g d o qn o n rd c l d b g ‘ m hrl b n m rhc d qr sg d qd kd u ‘ m b d n e
c d k‘ x d c ‘ m c o n sd m sh‘ kkx n t sc ‘ sd c t o c ‘ sd r a x d eed b shu d kx qd c t b ,
hm f sg d hq hl o ‘ b s n m sg d rd qu d q l n c d k+ d ro d b h‘ kkx en q rt a rs‘ m sh‘ k
c d k‘ x r- A x c n hm f rn + sg d m d f ‘ shu d d eed b s n e c d k‘ x d c t o c ‘ sd r
hr l hshf ‘ sd c : hm o ‘ qshb t k‘ q+ v g d m t rhm f sg d ‘ en qd l d m shn m d c
v d hf g s,c d b qd ‘ rhm f l d b g ‘ m hrl + O @ N ,E d c ,B 1 t rhm f b n n qc hm ‘ sd c
o ‘ qsh‘ k rg ‘ qhm f ‘ m c O @ N ,E d c ,T 1 t rhm f t m b n n qc hm ‘ sd c o ‘ qsh‘ k
rg ‘ qhm f d w g ha hs sg d r‘ l d o d qen ql ‘ m b d -

B - B n l o ‘ qhrn m n e O @ N ,E d c V hsg D w hrshm f @ kf n qhsg l r

Hm sg d en kkn v hm f d w o d qhl d m sr+ v d b n l o ‘ qd sg d o d qen ql ‘ m b d
n e sg d O @ N ,E d c ‘ kf n qhsg l v hsg d w hrshm f n m khm d E K l d sg n c r
hm sg d khsd q‘ st qd - E hf - 2 ’‘ ( ‘ m c ’b ( c hro k‘ x r sg d L R D ,sd rs hm
c A u d qrt r sg d hsd q‘ shn m hm c d w + ‘ m c E hf - 2 ’a ( c hro k‘ x r ‘ b b t q‘ b x
u ‘ qh‘ shn m u d qrt r b n l l t m hb ‘ shn m r‘ u hm f r-

E hqrs+ v d b n l o ‘ qd c O @ N ,E d c ,T 0 ‘ m c O @ N ,E d c ,T 1 v hsg
N m khm d ,E d c Z0 7 \ ‘ m c N m khm d ,E d c R F C - E hf - 2 ’‘ ( c hro k‘ x r sg d
b n qqd ro n m c hm f kd ‘ qm hm f b t qu d r- E hqrs+ v d n a rd qu d sg ‘ s N m khm d ,
E d c o d qen ql r o n n qkx : rt a r‘ l o khm f sg d ‘ kqd ‘ c x qd c t b d c o n n k
n e ‘ u ‘ hk‘ a kd b khd m sr hr m n s ‘ u h‘ a kd rn kt shn m sn qd c t b d b n l l t ,
m hb ‘ shn m hm ‘ rx m b g qn m n t r rd sshm f r- S g d m + v d n a rd qu d sg ‘ s a n sg
O @ N ,E d c ,T 0 ‘ m c O @ N ,E d c ,T 1 n t so d qen ql N m khm d ,E d c R F C
v g hkd t rhm f 8 7 $ kd rr b n l l t m hb ‘ shn m - S g d qd ‘ rn m en q sg hr
u d qx f n n c o d qen ql ‘ m b d hr sv n en kc - E hqrs+ t rhm f sg d kn b ‘ k ‘ m c
‘ t sn m n l n t r kn b ‘ k t o c ‘ sd r hm sg d O @ N ,E d c ‘ kf n qhsg l ‘ kkn v r
hs sn d w sq‘ b s l n qd hm en ql ‘ shn m eqn l sg d ro ‘ qrd kx o ‘ qshb ho ‘ shm f
b khd m sr- R d b n m c + o ‘ qsh‘ k,rg ‘ qhm f ,a ‘ rd c b n l l t m hb ‘ shn m o qn u hc d r
sg d O @ N ,E d c ‘ kf n qhsg l v hsg ‘ m hm m ‘ sd qd rhkhd m b d sn sg d m d f ‘ shu d
hl o ‘ b s n e c d k‘ x d c t o c ‘ sd r: sg hr qd rhkhd m b d hr et qsg d q hm b qd ‘ rd c
hm sg d O @ N ,E d c ,T 1 ‘ kf n qhsg l v hsg sg d v d hf g s,c d b qd ‘ rhm f
l d b g ‘ m hrl + g d m b d hsr a d ssd q o d qen ql ‘ m b d -

R d b n m c + v d rst c x sg d qd k‘ shn m rg ho a d sv d d m b n l l t m hb ‘ shn m
kn ‘ c ‘ m c ‘ b b t q‘ b x - E hf - 2 ’a ( rg n v r sg d rsd ‘ c x ,rs‘ sd L R D n m
sg d sd rs c ‘ s‘ rd s u d qrt r sg d ‘ u d q‘ f d b n l l t m hb ‘ shn m kn ‘ c o d q
hsd q‘ shn m v g d m sg d b khd m sr d l o kn x d hsg d q O @ N ,E d c ,T 0 + O @ N ,
E d c ,B 1 + n q N m khm d ,E d c ‘ kf n qhsg l r- S g d b n l l t m hb ‘ shn m kn ‘ c hr
n a s‘ hm d c a x l t ksho kx hm f sg d ‘ u d q‘ f d m t l a d q n e l n c d k o ‘ q‘ l ,
d sd qr rg ‘ qd c a x ‘ b khd m s c t qhm f ‘ f hu d m hsd q‘ shn m + b n qqd ro n m c hm f
sn l en q sg d O @ N ,E d c ‘ kf n qhsg l r+ a x 2 1 + v g hb g hr sg d m t l ,
a d q n e a hsr n m v g hb g ‘ l n c d k o ‘ q‘ l d sd q hr rsn qd c - V d › m c
sg d L R D qd ‘ b g d c ‘ esd q 1 / / / hsd q‘ shn m r hm sg d o qd u hn t r › f t qd
a x sg d sg qd d ‘ kf n qhsg l r hm sg hr › f t qd en q ‘ b n l l t m hb ‘ shn m
kn ‘ c n e 0 1 7 a hsr- R hl hk‘ qkx + v d › m c sg d L R D qd ‘ b g d c ‘ esd q
1 / / / hsd q‘ shn m r hm sg d o qd u hn t r › f t qd a x N m khm d ,E d c R F C hm
sg hr › f t qd en q sg d N m khm d ,E d c ‘ kf n qhsg l v hsg ‘ b n l l t m hb ‘ ,
shn m kn ‘ c n e 5 3 / / a hsr- E t qsg d q+ v d n a rd qu d sg ‘ s sg d g hf g d q sg d
b n l l t m hb ‘ shn m kn ‘ c hr+ sg d a d ssd q sg d o d qen ql ‘ m b d n e N m khm d ,
E d c hr- G n v d u d q+ sg d o d qen ql ‘ m b d r n e sg d ‘ kf n qhsg l r t rhm f
o ‘ qsh‘ k,rg ‘ qhm f ,a ‘ rd c b n l l t m hb ‘ shn m u ‘ qx u d qx khsskd v hsg sg d
b n l l t m hb ‘ shn m kn ‘ c + ‘ r sg d kn v d q ‘ l n t m s n e b n l l t m hb ‘ shn m
hr b n l o d m r‘ sd c a x sg d t rd n e kn b ‘ k t o c ‘ sd r ‘ m c sg d qd rhkhd m b d
sn c d k‘ x d c b n l l t m hb ‘ shn m r-

E hm ‘ kkx + sn n a rd qu d sg d hl o ‘ b s n e sg d rsq‘ f f kd q b khd m sr n m
sg d b n m u d qf d m b d o qn o d qshd r n e sg d ‘ kf n qhsg l r+ v d b n l o ‘ qd sg d
o d qen ql ‘ m b d n e sg d ‘ kf n qhsg l r hm sg d o qn o n rd c rd sshm f r (0 / / $
n e b khd m sr ‘ qd o n sd m sh‘ k rsq‘ f f kd qr( sn sg d hq o d qen ql ‘ m b d hm ‘ m
hc d ‘ k rd sshm f v g d qd b khd m sr ‘ qd ‘ kv ‘ x r ‘ u ‘ hk‘ a kd v g d m sg d x
qd b d hu d m d v c ‘ s‘ ‘ m c sg d hq b n l l t m hb ‘ shn m b g ‘ m m d kr c n m n s
rt eed q eqn l c d k‘ x r (/ $ n e b khd m sr ‘ qd o n sd m sh‘ k rsq‘ f f kd qr(- S g d
kd ‘ qm hm f b t qu d r ‘ qd rg n v m hm E hf - 2 ’b (- V d n a rd qu d sg ‘ s+ hm sg d
‘ a rd m b d n e rsq‘ f f kd q b khd m sr+ sg d l d sg n c r t rhm f b n n qc hm ‘ sd c
o ‘ qsh‘ k,rg ‘ qhm f ‘ b g hd u d f qd ‘ sd q ‘ b b t q‘ b x + ‘ kl n rs hc d m shb ‘ k sn
l d sg n c r v hsg m n b n l l t m hb ‘ shn m qd c t b shn m + v g hkd sg d l d sg ,
n c r t rhm f t m b n n qc hm ‘ sd c o ‘ qsh‘ k,rg ‘ qhm f g ‘ u d rkhf g skx v n qrd
o d qen ql ‘ m b d + sg hr b n qqd ro n m c r sn sg d qd rt ksr n a s‘ hm d c hm Z1 6 \-
E t qsg d ql n qd + v d rd d sg ‘ s sg d O @ N ,E d c ,B 1 ‘ kf n qhsg l t rd c n m
rsq‘ f f kd q b khd m sr g ‘ r b n m u d qf d m b d o qn o d qshd r ‘ kl n rs rhl hk‘ q sn
sg d n m d r n e ‘ kf n qhsg l r hm ‘ o d qed b s rd sshm f -

C - O d qen ql ‘ m b d n m Q d ‘ k,V n qkc C ‘ s‘ R d s

E hf - 3 rg n v r sg d o d qen ql ‘ m b d n e sg d o qn o n rd c O @ N ,E d c
‘ kf n qhsg l n m sg d qd ‘ k,v n qkc B ‘ khen qm h‘ B n n o d q‘ shu d N b d ‘ m hb
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Ehf- 3- Kd‘qmhmf btqudr nm sgd B‘kBNEH c‘s‘ rds-

Ehrgdqhdr Hmudrshf‘shnmr ’B‘kBNEH( c‘s‘ rds Z4/\- Sghr c‘s‘ rds
bnloqhrdr nbd‘mnfq‘oghb c‘s‘ eqnl rd‘v‘sdq r‘lokdr bnkkdbsdc
‘s u‘qhntr rs‘shnmr ‘mc bnms‘hmr lnqd sg‘m 7// /// r‘lokdr-
D‘bg r‘lokd bnms‘hmr o‘q‘ldsdqr+ rtbg ‘r sdlodq‘stqd+ r‘khm,
hsx+ N1 r‘stq‘shnm+ dsb- Sgd r‘khmhsx ne sgd v‘sdq hr khmjdc hm
‘ mnmkhmd‘q l‘mmdq sn sgd nsgdq ‘u‘hk‘akd o‘q‘ldsdqr+ ‘mc vd
dloknxdc sgd oqnonrdc ldsgnc sn kd‘qm sghr mnmkhmd‘q lncdk
qdk‘shmf sgd r‘khmhsx kdudk hm ‘ cdbdmsq‘khydc l‘mmdq- Enq sgd
otqonrd ne sgd dwodqhldms+ vd bnmrhcdq nmkx 7/ /// r‘lokdr
sg‘s vd chrsqhatsd oqnfqdrrhudkx ‘mc tmdudmkx sn sgd 145 bkhdmsr
sgqntfgnts sgd kd‘qmhmf oqnbdrr ’sn dmrtqd mnm,HHC ‘mc hla‘k,
‘mbdc c‘s‘ rdsshmfr(- Etqsgdq+ vd rhltk‘sdc sgd rsq‘ffkdq,khjd
adg‘uhnq ne sgd bkhdmsr ‘r ldmshnmdc ‘anud ’‘u‘hk‘ahkhsx fqntor
‘qd /$14+ /$0+ /$/14+ ‘mc /$//4: d‘bg bnlltmhb‘shnm sn sgd
rdqudq vhkk ad cdk‘xdc ax lnqd sg‘m k hsdq‘shnmr vhsg oqna,
‘ahkhsx αk. / , k , kl‘w+ vhsg α + /$1 ‘mc kl‘w + 0/(- Vd
nardqud rhlhk‘q odqenql‘mbd enq sgd O@N,Edc+ Nmkhmd,Edc+ ‘mc
Nmkhmd,EdcRFC ‘kfnqhsglr sn sgd dwodqhldmsr nm rxmsgdshb
c‘s‘ rdsr- Sgd O@N,Edc,T0 ‘kfnqhsgl hr ‘akd sn ‘bghdud sgd
r‘ld ‘bbtq‘bx ‘r Nmkhmd,EdcRFC vghkd trhmf 87$ kdrr bnl,
ltmhb‘shnmr+ ‘mc sgd O@N,Edc,B1 ‘kfnqhsgl+ ‘krn trhmf 87$
kdrr bnlltmhb‘shnmr+ hr ‘akd sn ntsodqenql ‘kk nsgdq ldsgncr-

D- Bnlo‘qhrnm ne U‘qhntr Bnlltmhb‘shnm Qdctbshnm
Ldsgncr hm @rxmbgqnmntr Rdsshmfr

Hm sghr rhltk‘shnm+ vd bnlo‘qd sgd odqenql‘mbd ne sgd
oqnonrdc ldsgnc vhsg sgd ORN,Edc Z16\+ Nmkhmd,Edc Z07\+ ‘mc
RhfmRFC Z40\ ‘kfnqhsglr- Sgd ORN,Edc ‘kfnqhsgl bnlahmdr
bkhdms rbgdctkhmf ‘mc o‘qsh‘k,rg‘qhmf,a‘rdc bnlltmhb‘shnmr-
Enq ‘ e‘hq bnlo‘qhrnm+ hs g‘r addm s‘hknqdc sn qdctbd sgd
nudq‘kk bnlltmhb‘shnm kn‘c ax 87$+ rhlhk‘q sn sgd oqnonrdc
O@N,Edc,B1 ‘kfnqhsglr- Ax cdrhfm+ sgd RhfmRFC cq‘rshb‘kkx
qdctbdr sgd bnlltmhb‘shnm kn‘c eqnl bkhdmsr sn rdqudqr ats
cndr mns qdctbd sgd bnlltmhb‘shnm kn‘c eqnl rdqudq sn bkhdmsr-
Hsr bnlltmhb‘shnm kn‘c qdctbshnm hr+ sgdqdenqd+ kdrr sg‘m 4/$-
Enq sghr qd‘rnm+ sgd Nmkhmd,Edc ‘kfnqhsgl g‘r addm s‘hknqdc
sn qdctbd sgd bnlltmhb‘shnm kn‘c ax nmkx 4/$- Sgd kd‘qmhmf
btqudr ‘qd chrok‘xdc hm Ehf- 4- Vd nardqud sg‘s qdctbhmf sgd
bnlltmhb‘shnm kn‘c uh‘ ‘ bnlahm‘shnm ne bkhdms rbgdctkhmf
‘mc o‘qsh‘k,rg‘qhmf,a‘rdc bnlltmhb‘shnm+ ‘r hm ORN,Edc+ hr

Ehf- 4- Kd‘qmhmf btqudr ne O@N,Edc+ ORN,Edc+ Nmkhmd,Edc+ ‘mc RhfmRFC-

mns cdrhq‘akd hm ‘rxmbgqnmntr rdsshmfr- Etqsgdqlnqd+ vd rdd
sg‘s sgd RhfmRFC ‘bghdudr rhfmh›b‘mskx adssdq odqenql‘mbd
sg‘m Nmkhmd,Edc enq ‘ rhlhk‘q bnlltmhb‘shnm kn‘c qdctbshnm+
l‘jhmf hs ‘ uh‘akd ‘ksdqm‘shud sn o‘qsh‘k,rg‘qhmf,a‘rdc bnl,
ltmhb‘shnm hm ‘rxmbgqnmntr rdsshmfr- Gnvdudq+ hs vntkc mddc
sn ad bnlokdldmsdc ax rdqudq,sn,bkhdms bnlltmhb‘shnm qdctb,
shnm ‘mc ‘ vdhfgs,cdbqd‘rhmf ldbg‘mhrl sn ‘bghdud sgd r‘ld
‘bbtq‘bx ‘mc bnlltmhb‘shnm kn‘c qdctbshnm ‘r sgd oqnonrdc
O@N,Edc,B1-

E- Hlo‘bs ne sgd Dmuhqnmldms nm Bnmudqfdmbd Oqnodqshdr

Hm sgdrd k‘rs dwodqhldmsr+ vd rstcx sgd hlo‘bs sg‘s ‘ bg‘mfd
hm sgd dwsdqm‘k dmuhqnmldms b‘m g‘ud nm sgd bnmudqfdmbd oqno,
dqshdr ne sgd oqnonrdc ‘kfnqhsglr ‘mc dwhrshmf ldsgncr- Sgd
bnqqdronmchmf kd‘qmhmf btqudr ‘qd rgnvm hm Ehf- 5-

Ehqrs+ vd rstchdc hm Ehf- 5’‘( sgd hlonqs‘mbd ne trhmf o‘qsh‘k,
rg‘qhmf,a‘rdc bnlltmhb‘shnmr ansg ‘s sgd rdqudq ‘mc ‘s sgd
bkhdmsr- Sgd ‘kfnqhsglr trhmf o‘qsh‘k,rg‘qhmf,a‘rdc bnllt,
mhb‘shnmr g‘ud addm ‘ksdqdc hm sghr rhltk‘shnm vhsg Lj.m +
H ∈j. m: sg‘s hr+ sgd rdqudq rdmcr hsr dmshqd lncdk sn sgd o‘q,
shbho‘shmf bkhdmsr ‘s d‘bg hsdq‘shnm- Sghr lnch›b‘shnm b‘m ad
‘ood‘khmf he sgd rdqudq hr mns rtaidbs sn onvdq bnmrsq‘hmsr- Sgd
bkhdmsr adg‘ud mnql‘kkx ‘mc nmkx rdmc ‘ onqshnm ne sgdhq knb‘k
lncdk: gnvdudq+ tmkhjd hm sgd nsgdq rhltk‘shnmr+ sgd qdbdhudc
fkna‘k lncdk qdok‘bdr sgd knb‘k lncdk ‘s d‘bg o‘qshbho‘ms
Zrdd ’0/(\- Hm rtbg ‘ b‘rd+ vd nardqud sg‘s sgd odqenql‘mbd
ne sgd o‘qsh‘k,rg‘qhmf,a‘rdc ldsgncr hr cq‘rshb‘kkx qdctbdc- Hs
hr sgd hmenql‘shnm jdos ax sgd bkhdmsr hm sgd mns,xds,rg‘qdc
onqshnmr ne sgdhq knb‘k lncdkr sg‘s ‘kknv o‘qsh‘k,rg‘qhmf,a‘rdc
ldsgncr sn ntsodqenql Nmkhmd,EdcRFC- Vd mnsd sg‘s bkhdmsr
l‘x bgnnrd sn hfmnqd o‘qs ne sgd qdbdhudc lncdk sn ‘unhc sghr
cnvme‘kk-
Rdbnmc+ vd rstchdc sgd ‘kfnqhsgl adg‘uhnqr hm ‘m dmuh,

qnmldms vgdqd lnrs bnlltmhb‘shnmr ‘qd cdk‘xdc+ ats cdk‘xr
b‘mmns ad snn kdmfsgx- Sn sghr ‘hl+ sgd cdk‘x oqna‘ahkhsx g‘r
addm rhfmh›b‘mskx hmbqd‘rdc+ ‘mc sgd l‘whltl onrrhakd cdk‘x
qdctbdc σα + /$7 ‘mc kl‘w + 4(- Vd nardqud hm Ehf- 5’a( sg‘s
sgd khlhsdc l‘whltl cdk‘x ‘kknvr Nmkhmd,EdcRFC sn nts,
odqenql O@N,Edc,T0+ ‘r sgd admd›s ne o‘qsh‘k,rg‘qhmf ‘f‘hmrs
c‘s‘ ne onnq pt‘khsx cndr mns nts,vdhfgs sgd rl‘kkdq ‘lntms
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) ( a ( b (

E hf - 5 - K d ‘ qm hm f b t qu d r hm c heed qd m s d m u hqn m l d m sr- ’‘ ( E t kk rd qu d q b n l l t m hb ‘ shn m - ’a ( B n l l n m c d k‘ x r- ’b ( Hm b qd ‘ rd c rsq‘ f f kd q a d g ‘ u hn q-

n e b n l l t m hb ‘ shn m ‘ u ‘ hk‘ a kd sn O @ N ,E d c ,T 0 - S n b n l o d m r‘ sd
en q sg d e‘ b s sg ‘ s l n rs hm b n l hm f hm en ql ‘ shn m hr v d hf g sd c
c n v m a x sg d v d hf g s,c d b qd ‘ rhm f l d b g ‘ m hrl n e O @ N ,E d c ,B 1 + hsr
kd ‘ qm hm f q‘ sd g ‘ r a d d m hm b qd ‘ rd c sn m d ‘ q hsr l ‘ w hl t l u ‘ kt d
n a s‘ hm d c hm S g d n qd l 1 - C d ro hsd sg hr+ sg d O @ N ,E d c ,B 1 ‘ kf n ,
qhsg l qd ‘ b g d r u d qx kn v rsd ‘ c x ,rs‘ sd d qqn q ‘ m c rhf m h› b ‘ m skx
n t so d qen ql r N m khm d ,E d c R F C -

E hm ‘ kkx + v d l n c d kd c ‘ m d m u hqn m l d m s v g d qd ‘ u ‘ hk‘ a hkhsx
f qn t o r ‘ qd f hu d m sg d o qn a ‘ a hkhshd r / ./ 1 4 + / ./ 0 + / ./ / 1 4 + ‘ m c
/ ./ / / 4 : b n l l t m hb ‘ shn m r sn sg d rd qu d q g ‘ u d ‘ o qn a ‘ a hkhsx
δ + / .3 sn a d c d k‘ x d c - E t qsg d q+ c d k‘ x r k‘ rs en q l n qd sg ‘ m k
hsd q‘ shn m r+ k s‘ j hm f sg d u ‘ kt d r 0 / h. / ≤ h ≤ 5 + v hsg o qn a ‘ a hkhsx
δ (k< 0 / ( : kl ‘ w hr r d s sn 5 / - S g hr m n s‘ a kx hl o khd r sg ‘ s+ hm sg hr d m u h,
qn m l d m s+ c d k‘ x d c t o c ‘ sd r g ‘ u d ‘ f qd ‘ sd q o qn a ‘ a hkhsx n e ‘ qqhu hm f
‘ esd q ‘ m n m c d k‘ x d c t o c ‘ sd b n l hm f eqn l sg d r‘ l d b khd m s- R t b g
‘ m d m u hqn m l d m s v g d qd b khd m sr ‘ qd kd rr khj d kx sn a d ‘ u ‘ hk‘ a kd sn
o ‘ qshb ho ‘ sd + b n l l t m hb ‘ shn m r ‘ qd l n qd khj d kx sn a d c d k‘ x d c + ‘ m c
c d k‘ x r k‘ rs en q l n qd hsd q‘ shn m r+ hr kd rr e‘ u n q‘ a kd sn kd ‘ qm hm f - @ m
‘ o o khb ‘ shn m qd kx hm f n m d c f d c d u hb d r sg ‘ s ‘ qd o n n qkx ‘ u ‘ hk‘ a kd
‘ m c t m qd kh‘ a kd v n t kc d u n ku d hm ‘ m d m u hqn m l d m s rhl hk‘ q sn sg hr-
E hf - 5 ’b ( o qd rd m sr sg d kd ‘ qm hm f b t qu d r n e N m khm d ,E d c + N m khm d ,
E d c R F C + ‘ m c O @ N ,E d c ‘ kf n qhsg l r hm sg hr m d v d m u hqn m l d m s
sn rd d g n v hs l ‘ x hl o ‘ b s sg d b n m u d qf d m b d o qn o d qshd r n e sg d
‘ kf n qhsg l r- V d n a rd qu d sg ‘ s+ hm sg hr d m u hqn m l d m s+ qd c t b hm f sg d
v d hf g s f hu d m sn sg d c d k‘ x d c t o c ‘ sd r f ‘ hm r hl o n qs‘ m b d ‘ r sg d
‘ b b t q‘ b x c heed qd m b d a d sv d d m O @ N ,E d c ,B 1 ‘ m c O @ N ,E d c ,T 0
hm b qd ‘ rd r- Hm e‘ b s+ c d k‘ x d c t o c ‘ sd r l ‘ x b ‘ qqx hm en ql ‘ shn m sg ‘ s
hr rhf m h› b ‘ m skx n t sc ‘ sd c ‘ m c + sg d qd en qd + o qd u d m s sg d ‘ kf n qhsg l r
m n s t rhm f ‘ v d hf g s,c d b qd ‘ rhm f l d b g ‘ m hrl en q c d k‘ x d c t o c ‘ sd r
sn qd ‘ b g r‘ shre‘ b sn qx rsd ‘ c x ,rs‘ sd d qqn q- E n q sg hr qd ‘ rn m + sg d
O @ N ,E d c ,B 1 ‘ kf n qhsg l ‘ b g hd u d r rhf m h› b ‘ m skx a d ssd q ‘ b b t q‘ b x
sg ‘ m N m khm d ,E d c R F C hm sg hr d m u hqn m l d m s-

U H- B N M B K T R H N M

S g hr ‘ qshb kd o qn o n rd c ‘ b n l l t m hb ‘ shn m ,d e› b hd m s E K ‘ kf n ,
qhsg l ‘ c ‘ o sd c sn ‘ qd ‘ khrshb d m u hqn m l d m s- S g d o qn o n rd c E K
‘ kf n qhsg l n o d q‘ sd r v hsg rhf m h› b ‘ m skx qd c t b d c b n l l t m hb ‘ shn m
qd p t hqd l d m sr ‘ m c b ‘ m b n o d v hsg ‘ m t m d u d m kx c hrsqha t sd c rx rsd l
v hsg o n n q b khd m s ‘ u ‘ hk‘ a hkhsx + o n sd m sh‘ k e‘ hkt qd r+ ‘ m c b n l l t m h,
b ‘ shn m c d k‘ x r- S g d o qn o n rd c o ‘ qsh‘ k rg ‘ qhm f l d b g ‘ m hrl qd c t b d r

sg d b n l l t m hb ‘ shn m n u d qg d ‘ c ‘ m c c hl hm hrg d r sg d m d f ‘ shu d
hl o ‘ b s n e c d k‘ x d c t o c ‘ sd r n m ‘ b b t q‘ b x - V d et qsg d q o qn o n rd c
‘ v d hf g s,c d b qd ‘ rhm f ‘ f f qd f ‘ shn m l d b g ‘ m hrl sg ‘ s d l o g ‘ rhy d r
l n qd qd b d m s t o c ‘ sd r sn hl o qn u d o d qen ql ‘ m b d hm d m u hqn m ,
l d m sr rt eed qhm f eqn l rt a rs‘ m sh‘ k c d k‘ x r+ o n n q o ‘ qshb ho ‘ shn m +
‘ m c rsq‘ f f kd q c d u hb d r- N t q m t l d qhb ‘ k qd rt ksr rg n v d c sg ‘ s sg d
o qn o n rd c ‘ kf n qhsg l n t so d qen ql r rs‘ m c ‘ qc E K l d sg n c r hm ‘ m
‘ rx m b g qn m n t r d m u hqn m l d m s v g hkd qd c t b hm f sg d b n l l t m hb ‘ ,
shn m n u d qg d ‘ c a x 8 7 $ - S g d o qn o n rd c ‘ o o qn ‘ b g hr hc d ‘ k en q
d w sq‘ b shm f hm en ql ‘ shn m hm qd ‘ k shl d eqn l c hu d qrd f d n f q‘ o g hb ‘ kkx
c hro d qrd c c d u hb d r v hsg n t s n u d qkn ‘ c hm f sg d rx rsd l + l ‘ j hm f hs
g hf g kx c d rhq‘ a kd hm Hn S ‘ o o khb ‘ shn m r hm o ‘ qshb t k‘ q- E t st qd v n qj r
hm b kt c d d w o ‘ m c hm f sg d o qn o n rd c ‘ kf n qhsg l sn ‘ l t kshrd qu d q
n q m d sv n qj d c ‘ qb g hsd b st qd sn ‘ kkd u h‘ sd sg d rsq‘ hm n m sg d rhm f kd
rd qu d q hm ‘ o o khb ‘ shn m r v hsg l ‘ m x b khd m sr-

@ O O D M C H W @
D U @ K T @ S H N M N E Z@ d .m \ @ M C ZA d .m \

S g d l ‘ sqhw @ d .m hr b n l o n rd c n e C · C ,rhy d c a kn b j r @ h.i.m +
f hu d m a x

@ h.i.m +

⎧
⎪⎪⎨

⎪⎪⎩

H C . he h + i ˜ (h + 0 ∨ h / J + 0 (
‘ j .m L j .m . he h ∈ Z}1 . . . . . J + 0 }\ ˜ i + 0
H C | ‘ j .m L j .m . he h ∈ Z1 . . . . . J + 0 \ ˜ h + i
/ C . n sg d qv hrd

v g d qd j + h | 0 -
V d m n sd sg ‘ s Z‘ j .m L j .m \ + o j .m o l H C + v hsg o j .m a d hm f sg d

o qn a ‘ a hkhsx sg ‘ s b khd m s j o ‘ qshb ho ‘ sd r ‘ s hsd q‘ shn m m + ‘ m c o l a d hm f
sg d o qn a ‘ a hkhsx sg ‘ s ‘ f hu d m l n c d k o ‘ q‘ l d sd q hr rd kd b sd c a x
sg d rd kd b shn m l ‘ sqhw ’h-d -+ sg d c d m rhsx n e sg d rd kd b shn m 9 Zl < C \(-
R hm b d / ≤ o j .m o l ≤ 0 + ‘ m c f hu d m sg d ‘ a n u d c d b n l o n rhshn m +
l ‘ sqhw Z@ d .m \ hr qhf g s rsn b g ‘ rshb -

E t qsg d q+ v d m n sd sg ‘ s a x b n m rsqt b shn m + (‘ j .m L j .m (
1 +

‘ j .m L j .m : sg d qd en qd + t m c d q @ rrt l o shn m 2 + v d g ‘ u d


‘ j .m L j .m ‘ j .m  L j .m 



+


o j .m o l H C . he j + j  ˜ m + m 

o j .m o j .m  o 1
l H C . n sg d qv hrd .
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Rhlhk‘qkx+ vd cdbnlonrd sgd l‘sqhw Ad.m hm C · C,rhydc
aknbjr Ah.i.m ‘r enkknvr9

Ah.i.m +

⎧
⎪⎪⎪⎪⎪⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎪⎪⎪⎪⎪⎩

Am. he h + i + 0

Aσi|0(
/.m . he h + 0 ˜ i ∞ Z1.J ∀ 0\

Aσi|0 lnc J(

∨×0 i|0
J |2.m

. he h + 0 ˜ i ∞
Z}2J ∀ 1. $ $ $ . σkl‘w ∀ 2(J ∀ 0}\

HC. he h ∞ Z}0. 1}\ ˜ i + 1
HC. he h / 2 ˜ i / 1 ˜ h + i ∀ 0
/C. nsgdqvhrd$

Sgd aknbjr ‘qd fhudm ax

Am + H|
kl‘w

k+/

k



j∞ m.k

aj.m.k
}Jm.k}

Rj.m|k

Aσj(
k.m + Ak.mZj\

Ak.m +


ka0.m.k
}Jm.k}

R0.m|k. $ $ $ .
kaJ.m.0
}Jm.k}

RJ.m|k


$

Vd mnsd sg‘s ax bnmrsqtbshnm

Am ∀
kl‘w

k+0

J

j+0

Aσj(
k.m + H

gdmbd+ sgd l‘sqhw ZAd.m\ hr qhfgs rsnbg‘rshb ‘r vdkk-

@OODMCHW A
DU@KT@SHNM NE F@ @MC FA

Vd cdbnlonrd l‘sqhw F@ hmsn C · C,rhydc aknbjr ‘mc
oqnud sgd oqnodqsx ax bnlotshmf sgd Jqnmdbjdq oqnctbs
@d.m ∗a @d.m adenqd s‘jhmf sgd dwodbs‘shnm- Hm o‘qshbtk‘q+ vd
g‘ud

F@ +
 

@h.i.m ∗a @d.m

. σh. i( ∞ Z}0. $ $ $ .Jσkl‘w ∀ 0( ∀ 0}\1



‘mc vd mnsd sg‘s F@ b‘m ad oqnudm sn ad qhfgs rsnbg‘rshb nmd
aknbj,qnv ‘s ‘ shld+ bnmrhcdqhmf rdsr ne C qnvr hmcdwdc ax h
hm sgd ‘anud dpt‘shnm-
Sgd oqnodqsx hr d‘rx sn oqnud nm sgd aknbj,qnvr h + 0 ‘mc

h / J ∀ 0- Nm sgnrd aknbj,qnvr+ vd g‘ud

@h.i.m +

HC. he h + i
/C. nsgdqvhrd

sgdqdenqd+ rhmbd Z@d.m\ r‘shr›dr sgd oqnodqsx+ hs hr r‘shr›dc nm
sgnrd aknbj,qnvr-
Vd mnv bnmrhcdq sgd qdl‘hmhmf aknbj,qnvr- Enq sghr otq,

onrd+ kds h ∞ Z}1. $ $ $ .J ∀ 0}\- @bbnqchmf sn sgd cdbnlonrhshnm
ne sgd kdes,g‘mc rhcd @d.m+ sgd aknbj,qnv h ne F@ qdctbdr sn
nmkx svn mnmydqn dkdldmsr+ Z@h.0.m ∗a @d.m\ ‘mc Z@h.h.m ∗a

@d.m\- Gdmbd+ vd b‘m bnlotsd

@h.0.m ∗a @d.m


∀


@h.h.m ∗a @d.m



+

‘h|0.mLh|0.m ∗a @d.m



∀

HC | ‘h|0.mLh|0.m ∗a @d.m



+

HC ∗a @d.m



‘mc bnmbktcd sg‘s sgd aknbj,qnv h r‘shr›dr sgd oqnodqsx-

Rhlhk‘qkx+ vd cdbnlonrd sgd l‘sqhw FA hmsn C · C,rhydc
aknbjr ‘mc oqnud sg‘s hs hr qhfgs rsnbg‘rshb ax bnlotshmf sgd
Jqnmdbjdq oqnctbs Ad.m ∗a Ad.m adenqd s‘jhmf sgd dwodbs‘shnm

FA +
 

Ah.i.m ∗a Ad.m

. σh. i( ∞ Z0. $ $ $ .Jσkl‘w ∀ 0( ∀ 0\1


$

Sgd du‘kt‘shnm hr sqhuh‘k enq sgd aknbj,qnvr h ∞
Z1. $ $ $ .Jσkl‘w ∀ 0( ∀ 0\+ vgdqd sgd cdbnlonrhshnm ne sgd
kdes,g‘mc rhcd Ad.m qdctbdr sn nmkx nmd mnmydqn dkdldms9 H-
Sgdqdenqd+ rhmbd Ad.m r‘shr›dr sgd oqnodqsx+ hs hr r‘shr›dc nm
sgnrd aknbj,qnvr-
Vd mnv bnmrhcdq sgd aknbj,qnv h + 0 ‘mc bnlotsd sgd rtl

ne sgd dkdldmsr ‘r


Am ∗a Ad.m ∀
kl‘w

k+0

J

j+0

Aσj(
k.m ∗a Ad.m



+

HC ∗a Ad.m



ax bnmrsqtbshnm ne sgd Aσj(
k.m l‘sqhbdr- Vd bnmbktcd sg‘s sgd

aknbj,qnv h + 0 r‘shr›dr sgd oqnodqsx ‘r vdkk-
Vd g‘ud oqnudm sg‘s ansg F@ ‘mc FA ‘qd qhfgs rsnbg‘rshb

l‘sqhbdr-

QDEDQDMBDR

Z0\ E- F‘tsghdq+ U- B- Fnfhmdmh+ R- Vdqmdq+ X-,E- Gt‘mf+ ‘mc @- Jtg+
'Qdrntqbd,‘v‘qd ‘rxmbgqnmntr nmkhmd edcdq‘sdc kd‘qmhmf enq mnmkhmd‘q
qdfqdrrhnm+„ hm Oqnb- HDDD Hms- Bnme- Bnlltm-+ 1/11+ oo- 1717fl1722-
ZNmkhmd\- @u‘hk‘akd9 gssor9..hdddwoknqd-hddd-nqf.cnbtldms.8728/68

Z1\ S- Kh+ @- J- R‘gt+ @- S‘kv‘kj‘q+ ‘mc U- Rlhsg+ 'Edcdq‘sdc kd‘qmhmf9
Bg‘kkdmfdr+ ldsgncr+ ‘mc etstqd chqdbshnmr+„ HDDD Rhfm‘k Oqnbdrr- L‘f-+
unk- 26+ mn- 2+ oo- 4/fl5/+ L‘x 1/1/-

Z2\ I- Jnmdb̨m¿x+ G- A- LbL‘g‘m+ C- Q‘l‘fd+ ‘mc O- Qhbgsáqhj+ 'Edcdq‘sdc
noshlhy‘shnm9 Chrsqhatsdc l‘bghmd kd‘qmhmf enq nm,cduhbd hmsdkkh,
fdmbd+„ Nbs- 1/05+ ‘qWhu9050/-/1416-

Z3\ N- Cdjdk+ O- L- Knmf+ ‘mc X- Rhmfdq+ 'Nmkhmd ltkshs‘rj kd‘qmhmf+„ hm
Oqnb- Hms- Bnme- Bnlots- Kd‘qm- Sgdnqx+ 1//5+ oo- 342fl356-

Z4\ K- Kh+ X- E‘m+ L- Srd+ ‘mc J-,X- Khm+ '@ qduhdv ne ‘ookhb‘shnmr hm edcdq,
‘sdc kd‘qmhmf+„ Bnlots- Hmc- Dmf-+ unk- 038+ Mnu- 1/1/+ @qs- mn- 0/5743-

Z5\ R- Ankk ‘mc I- Ldxdq+ 'Gd‘ksg,W c‘s‘KNES9 @ rnudqdhfm edcdq‘sdc bkntc
enq odqrnm‘khydc gd‘ksg b‘qd rdquhbdr+„ HDDD LtkshLdch‘+ unk- 18+ mn- 0+
oo- 025fl03/+ I‘m-flL‘q- 1/11-

Z6\ A- X‘mf ds ‘k-+ 'Dcfd hmsdkkhfdmbd enq ‘tsnmnlntr cqhuhmf hm 5F vhqd,
kdrr rxrsdl9 Cdrhfm bg‘kkdmfdr ‘mc rnktshnmr+„ HDDD Vhqdkdrr Bnlltm-+
unk- 17+ mn- 1+ oo- 3/fl36+ @oq- 1/10-

Z7\ S- Yg‘mf+ K- F‘n+ B- Gd+ L- Yg‘mf+ A- Jqhrgm‘l‘bg‘qh+ ‘mc
@- R- @udrshldgq+ 'Edcdq‘sdc kd‘qmhmf enq sgd Hmsdqmds ne Sghmfr9
@ookhb‘shnmr+ bg‘kkdmfdr+ ‘mc noonqstmhshdr+„ HDDD Hmsdqmds Sghmfr L‘f-+
unk- 4+ mn- 0+ oo- 13fl18+ L‘q- 1/11-

Z8\ X- Yg‘n+ L- Kh+ K- K‘h+ M- Rtc‘+ C- Bhuhm+ ‘mc U- Bg‘mcq‘+ 'Edcdq‘sdc
kd‘qmhmf vhsg mnm,hhc c‘s‘+„ 1/07+ ‘qWhu907/5-//471-

Z0/\ Y- X‘mf+ L- Bgdm+ V- R‘‘c+ B- R- Gnmf+ ‘mc L- Rghjg,
A‘g‘dh+ 'Dmdqfx de›bhdms edcdq‘sdc kd‘qmhmf nudq vhqdkdrr bnllt,
mhb‘shnm mdsvnqjr+„ HDDD Sq‘mr- Vhqdkdrr Bnlltm-+ unk- 1/+ mn- 2+
oo- 0824fl0838+ L‘q- 1/10-

Z00\ Y- Yg‘n ds ‘k-+ 'Edcdq‘sdc kd‘qmhmf vhsg mnm,HHC c‘s‘ hm vhqd,
kdrr mdsvnqjr+„ HDDD Sq‘mr- Vhqdkdrr Bnlltm-+ unk- 10+ mn- 2+
oo- 0816fl0831+ L‘q- 1/11-

Z01\ D- Nye‘stq‘+ J- Nye‘stq‘+ ‘mc C- Ftmcty+ 'Edc@CB9 @bbdkdq‘sdc edc,
dq‘sdc kd‘qmhmf vhsg cqhes bnmsqnk+„ hm Oqnb- HDDD Hms- Rxlo- Hme- Sgdnqx+
Itk- 1/10+ oo- 356fl361-

Z02\ W- Kh+ J- Gt‘mf+ V- X‘mf+ R- V‘mf+ ‘mc Y- Yg‘mf+ 'Nm sgd bnmudqfdmbd
ne Edc@uf nm mnm,hhc c‘s‘+„ Itk- 1/08+ ‘qWhu908/6-/1078-

Z03\ I- Jnmdb̨m¿x+ G- A- LbL‘g‘m+ E- W- Xt+ O- Qhbgsáqhj+ @- S- Rtqdrg+ ‘mc
C- A‘bnm+ 'Edcdq‘sdc kd‘qmhmf9 Rsq‘sdfhdr enq hloqnuhmf bnlltmhb‘shnm
de›bhdmbx+„ 1/05+ ‘qWhu9050/-/4381-

Z04\ Y- Kh‘m+ V- V‘mf+ ‘mc B- Rt+ 'BNEDK9 Bnlltmhb‘shnm,de›bhdms ‘mc
noshlhydc edcdq‘sdc kd‘qmhmf vhsg knb‘k cheedqdmsh‘k oqhu‘bx+„ hm Oqnb-
HDDD Hms- Bnme- Bnlltm-+ Itm- 1/10+ oo- 0fl5-

Authorized licensed use limited to: National Science Foundation. Downloaded on September 02,2024 at 02:41:30 UTC from IEEE Xplore.  Restrictions apply. 



1/663 HDDD HMSDQMDS NE SGHMFR INTQM@K+ UNK- 0/+ MN- 12+ 0 CDBDLADQ 1/12

Z05\ X- Kt+ Y- Kht+ ‘mc X- Gt‘mf+ 'O‘q‘ldsdqr bnloqdrrdc ldbg‘mhrl hm
edcdq‘sdc kd‘qmhmf enq dcfd bnlotshmf+„ hm Oqnb- HDDD Hms- Bnme- Bxadq
Rdbtqhsx Bkntc Bnlots-+ Itm- 1/10+ oo- 050fl055-

Z06\ W- E‘m+ X- V‘mf+ X- Gtn+ ‘mc Y- Sh‘m+ 'Bnlltmhb‘shnm,de›bhdms
edcdq‘sdc kd‘qmhmf sgqntfg 0,ahs bnloqdrrhud rdmrhmf ‘mc ‘m‘knf ‘ffqd,
f‘shnm+„ hm Oqnb- HDDD Hms- Bnme- Bnlltm- Vnqjrgnor+ 1/10+ oo- 0fl5-

Z07\ A- LbL‘g‘m+ D- Lnnqd+ C- Q‘l‘fd+ R- G‘lornm+ ‘mc A- @- x @qb‘r+
'Bnlltmhb‘shnm,de›bhdms kd‘qmhmf ne cddo mdsvnqjr eqnl cdbdmsq‘khydc
c‘s‘+„ hm Oqnb- @qshe- Hmsdkk- Rs‘s-+ @oq- 1/06+ oo- 0162fl0171-

Z08\ X- Bgdm+ Y- Bg‘h+ X- Bgdmf+ ‘mc G- Q‘mfv‘k‘+ '@rxmbgqnmntr
edcdq‘sdc kd‘qmhmf enq rdmrnq c‘s‘ vhsg bnmbdos cqhes+„ Rdo- 1/10+
‘qWhu910/8-//040-

Z1/\ B- Whd+ R- Jnxdin+ ‘mc H- Ftos‘+ '@rxmbgqnmntr edcdq‘sdc
noshlhy‘shnm+„ L‘q- 1/08+ ‘qWhu908/2-/2823-

Z10\ X- Bgdm+ X- Mhmf+ L- Rk‘vrjh+ ‘mc G- Q‘mfv‘k‘+ '@rxmbgqnmntr nmkhmd
edcdq‘sdc kd‘qmhmf enq dcfd cduhbdr vhsg mnm,hhc c‘s‘+„ hm Oqnb- HDDD
Hms- Bnme- Ahf C‘s‘+ Cdb- 1/1/+ oo- 04fl13-

Z11\ Y- V‘mf ds ‘k-+ '@rxmbgqnmntr edcdq‘sdc kd‘qmhmf nudq vhqdkdrr bnl,
ltmhb‘shnm mdsvnqjr+„ HDDD Sq‘mr- Vhqdkdrr Bnlltm-+ unk- 10+ mn- 8+
oo- 5850fl5867+ Rdo- 1/11-

Z12\ Y- Bg‘h+ X- Bgdm+ K- Yg‘n+ X- Bgdmf+ ‘mc G- Q‘mfv‘k‘+ 'Edc‘s9 @
bnlltmhb‘shnm,de›bhdms edcdq‘sdc kd‘qmhmf ldsgnc vhsg ‘rxmbgqnmntr
shdqr tmcdq mnm,hhc c‘s‘+„ Nbs- 1/1/+ ‘qWhu91/0/-/4847-

Z13\ X- Bgdm+ W- Rtm+ ‘mc X- Ihm+ 'Bnlltmhb‘shnm,de›bhdms edcdq‘sdc cddo
kd‘qmhmf vhsg k‘xdqvhrd ‘rxmbgqnmntr lncdk toc‘sd ‘mc sdlonq‘kkx
vdhfgsdc ‘ffqdf‘shnm+„ HDDD Sq‘mr- Mdtq‘k Mdsv- Kd‘qm- Rxrs-+ unk- 20+
mn- 0/+ oo- 3118fl3127+ Nbs- 1/1/-

Z14\ Y- V‘mf+ Y- Yg‘mf+ ‘mc I- V‘mf+ '@rxmbgqnmntr edcdq‘sdc kd‘qmhmf nudq
vhqdkdrr bnlltmhb‘shnm mdsvnqjr+„ hm Oqnb- HDDD Hms- Bnme- Bnlltm-+
Itm- 1/10+ oo- 0fl6-

Z15\ W- Pht+ S- O‘qbnkkds+ C- I- Adtsdk+ S- Sno‘k+ @- L‘sgtq+ ‘mc M- C- K‘md+
'B‘m edcdq‘sdc kd‘qmhmf r‘ud sgd ok‘mds>„ Nbs- 1/1/+ ‘qWhu91/0/-/5426-

Z16\ U- B- Fnfhmdmh+ R- Vdqmdq+ X-,E- Gt‘mf+ ‘mc @- Jtg+ 'Bnlltmhb‘shnm,
de›bhdms nmkhmd edcdq‘sdc kd‘qmhmf eq‘ldvnqj enq mnmkhmd‘q qdfqdr,
rhnm+„ hm Oqnb- HDDD Hms- Bnme- @bntrs-+ Roddbg Rhfm‘k Oqnbdrr-+
L‘x 1/11+ oo- 4117fl4121-

Z17\ E- R‘sskdq+ R- Vhdcdl‘mm+ J-,Q- Lûkkdq+ ‘mc V- R‘ldj+ 'Qnatrs ‘mc
bnlltmhb‘shnm,de›bhdms edcdq‘sdc kd‘qmhmf eqnl mnm,h-h-c- c‘s‘+„ HDDD
Sq‘mr- Mdtq‘k Mdsv- Kd‘qm- Rxrs-+ unk- 20+ mn- 8+ oo- 23//fl2302+
Rdo- 1/1/-

Z18\ L- Bgdm+ M- Rgkdyhmfdq+ G- U- Onnq+ X- B- Dkc‘q+ ‘mc R- Bth+
'Bnlltmhb‘shnm,de›bhdms edcdq‘sdc kd‘qmhmf+„ Oqnb- M‘s- @b‘c- Rbh-+
unk- 007+ mn- 06+ @oq- 1/10+ @qs- mn- d1/13678007-

Z2/\ I- Mftxdm ds ‘k-+ 'Edcdq‘sdc kd‘qmhmf vhsg ateedqdc ‘rxmbgqnmntr ‘ffqd,
f‘shnm+„ hm Oqnb- Hms- Bnme- @qshe- Hmsdk- Rs‘s-+ L‘x 1/11+ oo- 2470fl25/6-

Z20\ Q- V‘mf ‘mc V-,S- Sr‘h+ '@rxmbgqnmntr edcdq‘sdc kd‘qmhmf rxrsdl
a‘rdc nm odqlhrrhnmdc aknbjbg‘hmr+„ Rdmrnqr+ unk- 11+ mn- 3+ o- 0561+
Eda- 1/11-

Z21\ G- Ygt+ X- Ygnt+ G- Ph‘m+ X- Rgh+ W- Bgdm+ ‘mc X- X‘mf+ 'Nmkhmd bkhdms
rdkdbshnm enq ‘rxmbgqnmntr edcdq‘sdc kd‘qmhmf vhsg e‘hqmdrr bnmrhcdq‘,
shnm+„ HDDD Sq‘mr- Vhqdkdrr Bnlltm-+ unk- 11+ mn- 3+ oo- 1382fl14/5+
@oq- 1/12-

Z22\ Y- Bg‘h ds ‘k-+ 'ShEK9 @ shdq,a‘rdc edcdq‘sdc kd‘qmhmf rxrsdl+„ hm
Oqnb- Hms- Rxlo- Ghfg,Odqenql- O‘q‘kkdk Chrsqha- Bnlots-+ Itm- 1/1/+
oo- 014fl025-

Z23\ W- Yg‘mf+ X- Kht+ I- Kht+ @- @qfxqhnt+ ‘mc X- G‘m+ 'C1C,‘rrhrsdc edc,
dq‘sdc kd‘qmhmf hm lnahkd dcfd bnlotshmf mdsvnqjr+„ hm Oqnb- HDDD
Vhqdkdrr Bnlltm- Mdsv- Bnme-+ L‘q- 1/10+ oo- 0fl6-

Z24\ V- Vt+ K- Gd+ V- Khm+ Q- L‘n+ B- L‘okd+ ‘mc R- I‘quhr+ 'R@E@9
@ rdlh,‘rxmbgqnmntr oqnsnbnk enq e‘rs edcdq‘sdc kd‘qmhmf vhsg knv
nudqgd‘c+„ HDDD Sq‘mr- Bnlots-+ unk- 6/+ mn- 4+ oo- 544fl557+ L‘x 1/10-

Z25\ R- Jn+ J- Kdd+ G- Bgn+ X- Gv‘mf+ ‘mc G- I‘mf+ '@rxmbgqnmntr edcdq‘sdc
kd‘qmhmf vhsg chqdbsdc ‘bxbkhb fq‘og,a‘rdc aknbjbg‘hm hm dcfd bnlots,
hmf9 Nudquhdv+ cdrhfm+ ‘mc bg‘kkdmfdr+„ Dwodqs Rxrs- @ook-+ unk- 112+
@tf- 1/12+ @qs- mn- 008785-

Z26\ K- Xnt+ R- Kht+ X- Bg‘mf+ ‘mc B- Xtdm+ '@ sqhokd,rsdo ‘rxmbgqnmntr edc,
dq‘sdc kd‘qmhmf ldbg‘mhrl enq bkhdms ‘bshu‘shnm+ hmsdq‘bshnm noshlhy‘shnm+
‘mc ‘ffqdf‘shnm dmg‘mbdldms+„ HDDD Hmsdqmds Sghmfr I-+ unk- 8+ mn- 12+
oo- 13088fl13100+ Cdb- 1/11-

Z27\ Q- @q‘akntdh+ J- Cnf̨‘m̊‘x+ R- Vdqmdq+ ‘mc X-,E- Gt‘mf+ '@c‘oshud
chrsqhatsdc drshl‘shnm a‘rdc nm qdbtqrhud kd‘rs,rpt‘qdr ‘mc o‘qsh‘k che,
etrhnm+„ HDDD Sq‘mr- Rhfm‘k Oqnbdrr-+ unk- 51+ mn- 03+ oo- 240/fl2411+
Itk- 1/03-

Z28\ O- Antantkhr+ R- Ontfj‘jhnshr+ ‘mc R- Sgdncnqhchr+ 'De›bhdms JKLR ‘mc
JQKR ‘kfnqhsglr9 @ q‘mcnl Entqhdq ed‘stqd odqrodbshud+„ hm Oqnb- HDDD
Rs‘s- Rhfm‘k Oqnbdrr- Vnqjrgno+ Itm- 1/05+ oo- 0fl4-

Z3/\ @- Q‘ghlh ‘mc A- Qdbgs+ 'Q‘mcnl ed‘stqdr enq k‘qfd,rb‘kd jdqmdk
l‘bghmdr+„ hm Oqnb- Bnme- Mdtq‘k Hme- Oqnb- Rxrs-+ unk- 2+ Cdb- 1//6+
oo- 0fl7-

Z30\ V- Kht+ O- O- Onjg‘qdk+ ‘mc I- B- Oqhmbhod+ 'Sgd jdqmdk kd‘rs,ld‘m,rpt‘qd
‘kfnqhsgl+„ HDDD Sq‘mr- Rhfm‘k Oqnbdrr-+ unk- 45+ mn- 1+ oo- 432fl443+
Eda- 1//7-

Z31\ U- B- Fnfhmdmh+ U- Q- Dkh‘r+ V- @- L‘qshmr+ ‘mc R- Vdqmdq+ 'Fq‘og
cheetrhnm jdqmdk KLR trhmf q‘mcnl Entqhdq ed‘stqdr+„ hm Oqnb- 43sg
@rhknl‘q Bnme- Rhfm‘kr+ Rxrs-+ Bnlots-+ Mnu- 1/1/+ oo- 0417fl0421-

Z32\ Q- C- X‘sdr+ X- Rtm+ C- Q- Aqnvm+ R- J- J‘tk+ D- Lnch‘mn+ ‘mc
R- Tktjtr+ '@fd ne hmenql‘shnm9 @m hmsqnctbshnm ‘mc rtqudx+„ HDDD
I- Rdk- @qd‘r Bnlltm-+ unk- 28+ mn- 4+ oo- 0072fl010/+ L‘x 1/10-

Z33\ G- G- X‘mf+ @- @q‘e‘+ S- P- Ptdj+ ‘mc G- U- Onnq+ '@fd,a‘rdc
rbgdctkhmf onkhbx enq edcdq‘sdc kd‘qmhmf hm lnahkd dcfd mdsvnqjr+„ hm
Oqnb- HDDD Hms- Bnme- @bntrs-+ Roddbg Rhfm‘k Oqnbdrr-+ L‘x 1/1/+
oo- 7632fl7636-

Z34\ B-,G- Gt+ Y- Bgdm+ ‘mc D- F- K‘qrrnm+ 'Rbgdctkhmf ‘mc ‘ffqd,
f‘shnm cdrhfm enq ‘rxmbgqnmntr edcdq‘sdc kd‘qmhmf nudq vhqdkdrr
mdsvnqjr+„ HDDD I- Rdk- @qd‘r Bnlltm-+ unk- 30+ mn- 3+ oo- 763fl775+
@oq- 1/12-

Z35\ U- B- Fnfhmdmh+ R- O- S‘kdah+ ‘mc R- Vdqmdq+ 'Odqenql‘mbd ne bktr,
sdqdc ltkshs‘rj cheetrhnm KLR rteedqhmf eqnl hmsdq,mncd bnlltmhb‘shnm
cdk‘xr+„ HDDD Sq‘mr- Bhqbthsr Rxrs- HH+ Dwo- Aqhder+ unk- 57+ mn- 6+
oo- 1584fl1588+ Itk- 1/10-

Z36\ F- G- Fnkta ‘mc B- E- U‘m Kn‘m+ L‘sqhw Bnlots‘shnmr- A‘kshlnqd+ LC+
TR@9 Ingmr Gnojhmr Tmhu- Oqdrr+ 1/02-

Z37\ Q- G- Jnmhmf+ G- Mdtcdbjdq+ ‘mc S- V‘mraddj+ 'Aknbj Jqnmdbjdq
oqnctbsr ‘mc sgd udba nodq‘snq+„ Khmd‘q @kfdaq‘ @ook-+ unk- 038+
oo- 054fl073+ @oq- 0880-

Z38\ U- B- Fnfhmdmh+ R- Vdqmdq+ X-,E- Gt‘mf+ ‘mc @- Jtg+ 'Bnlltmhb‘shnm,
de›bhdms nmkhmd edcdq‘sdc kd‘qmhmf rsq‘sdfhdr enq jdqmdk qdfqdrrhnm+„ HDDD
Hmsdqmds Sghmfr I-+ unk- 0/+ mn- 4+ oo- 3420fl3433+ L‘q- 1/12-

Z4/\ R- C‘md- 'B‘kBNEH+ Nudq 5/ xd‘qr ne nbd‘mnfq‘oghb c‘s‘-„ @bbdrrdc9
L‘x 1/11- ZNmkhmd\- @u‘hk‘akd9 gssor9..vvv-j‘ffkd-bnl.rnghdq.b‘kbn›>
rdkdbs<ansskd-bru

Z40\ Q- Ihm+ X- Gt‘mf+ W- Gd+ G- C‘h+ ‘mc S- Vt+ 'Rsnbg‘rshb,rhfm
RFC enq edcdq‘sdc kd‘qmhmf vhsg sgdnqdshb‘k ft‘q‘msddr+„ Eda- 1/1/+
‘qWhu91//1-0/83/-

Eq‘mbnhr F‘tsghdq ’Ldladq+ HDDD( qdbdhudc sgd
A-Rb- ‘mc L-Rb- cdfqddr hm l‘sgdl‘shbr ‘mc bnl,
otsdq rbhdmbd eqnl sgd Çbnkd M‘shnm‘kd Rtoçqhdtqd
c&Hmenql‘shptdr ds cd L‘sgçl‘shptdr @ookhptçdr
cd Fqdmnakd+ R‘hms,L‘qshm,c&Gëqdr+ Eq‘mbd+ hm 1/04
‘mc 1/07+ qdrodbshudkx- Gd hr btqqdmskx otqrthmf
sgd Og-C- cdfqdd vhsg sgd Cdo‘qsldms ne Dkdbsqnmhb
Rxrsdlr+ Mnqvdfh‘m Tmhudqrhsx ne Rbhdmbd ‘mc
Sdbgmnknfx+ Sqnmcgdhl+ Mnqv‘x-
Ghr qdrd‘qbg enbtrdr nm edcdq‘sdc kd‘qmhmf+ che,

edqdmsh‘k oqhu‘bx+ bnlltmhb‘shnm de›bhdmbx+ odqrnm,
‘khydc kd‘qmhmf+ ‘mc qdhmenqbdldms kd‘qmhmf-

Uhm‘x Bg‘jq‘u‘qsgh Fnfhmdmh ’Rdmhnq Ldladq+
HDDD( qdbdhudc sgd a‘bgdknq&r cdfqdd hm dkdbsqnm,
hbr ‘mc bnlltmhb‘shnm dmfhmddqhmf eqnl I‘v‘g‘qk‘k
Mdgqt Sdbgmnknfhb‘k Tmhudqrhsx+ Gxcdq‘a‘c+ Hmch‘+
hm 1//4+ sgd l‘rsdq&r cdfqdd hm bnlltmhb‘shnm dmfh,
mddqhmf eqnl UHS Tmhudqrhsx+ Udkknqd+ Hmch‘+ hm 1//7+
‘mc sgd Og-C- cdfqdd hm dkdbsqnmhbr ‘mc dkdbsqhb‘k
bnlltmhb‘shnm dmfhmddqhmf eqnl sgd Hmch‘m Hmrshstsd
ne Sdbgmnknfx Jg‘q‘fotq+ Jg‘q‘fotq+ Hmch‘+ hm
1/08-
Gd hr btqqdmskx ‘m @rrhrs‘ms Oqnedrrnq vhsg sgd

RCT @ookhdc @H ‘mc C‘s‘ Rbhdmbd+ Sgd L‘dqrj Lb,Jhmmdx Lnkkdq Hmrshstsd+
Tmhudqrhsx ne Rntsgdqm Cdml‘qj+ Ncdmrd+ Cdml‘qj- Oqhnq sn sghr+ gd vnqjdc
‘r ‘ Onrscnbsnq‘k Qdrd‘qbg Edkknv vhsg Mnqvdfh‘m Tmhudqrhsx ne Rbhdmbd
‘mc Sdbgmnknfx+ Sqnmcgdhl+ Mnqv‘x+ ‘mc Rhltk‘+ Nrkn+ Mnqv‘x- Eqnl 1//7
sn 1/00+ gd v‘r vhsg ‘ bntokd ne LMBr hm Hmch‘- Ghr qdrd‘qbg hmsdqdrsr
hmbktcd rs‘shrshb‘k rhfm‘k oqnbdrrhmf+ chrsqhatsdc l‘bghmd kd‘qmhmf+ fdnldsqhb
cddo kd‘qmhmf+ ‘mc sgdhq ‘ookhb‘shnm hm gd‘ksgb‘qd-
Cq- Fnfhmdmh v‘r ‘ qdbhohdms ne sgd DQBHL @k‘hm Admrntrr‘m Edkknvrgho

hm 1/08 ‘mc sgd Adrs O‘odq @v‘qc ‘s @ORHO@ @RB,1/10+ Snjxn+ I‘o‘m- Gd
hr ‘ ldladq ne sgd dchsnqh‘k an‘qc enq sgd HDDD RDMRNQR INTQM@K-
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Rsde‘m Vdqmdq ’Edkknv+ HDDD( qdbdhudc sgd L-Rb-
cdfqdd hm dkdbsqhb‘k dmfhmddqhmf eqnl sgd Qnx‘k
Hmrshstsd ne Sdbgmnknfx+ Rsnbjgnkl+ Rvdcdm+ hm
0887+ ‘mc sgd C-Rb- cdfqdd ’Gnmr-( hm dkdbsqhb‘k
dmfhmddqhmf eqnl sgd Rhfm‘k Oqnbdrrhmf K‘anq‘snqx+
Gdkrhmjh Tmhudqrhsx ne Sdbgmnknfx+ Dronn+ Ehmk‘mc+
hm 1//1-

Gd hr ‘ Oqnedrrnq vhsg sgd Cdo‘qsldms ne
Dkdbsqnmhb Rxrsdlr+ Mnqvdfh‘m Tmhudqrhsx ne
Rbhdmbd ‘mc Sdbgmnknfx ’MSMT(+ Sqnmcgdhl+
Mnqv‘x+ sgd Chqdbsnq ne HnS?MSMT+ ‘mc ‘m

@citmbs Oqnedrrnq vhsg @‘ksn Tmhudqrhsx+ Dronn- Gd v‘r ‘ Uhrhshmf Ldkbgnq
Oqnedrrnq vhsg sgd Tmhudqrhsx ne Mnsqd C‘ld+ Mnsqd C‘ld+ HM+ TR@+ hm
Rtlldq 1/08 ‘mc ‘m @citmbs Rdmhnq Qdrd‘qbg Edkknv vhsg sgd Hmrshstsd enq
Sdkdbnlltmhb‘shnmr Qdrd‘qbg+ Tmhudqrhsx ne Rntsg @trsq‘kh‘+ @cdk‘hcd+ R@+
@trsq‘kh‘+ eqnl 1/03 sn 1/1/- Gd gdkc ‘m @b‘cdlx Qdrd‘qbg Edkknvrgho+
etmcdc ax sgd @b‘cdlx ne Ehmk‘mc+ eqnl 1//8 sn 1/03- Ghr qdrd‘qbg hmsdqdrsr
hmbktcd ‘c‘oshud ‘mc rs‘shrshb‘k rhfm‘k oqnbdrrhmf+ vhqdkdrr bnlltmhb‘shnmr+
‘mc rdbtqhsx ‘mc oqhu‘bx hm bxadqflogxrhb‘k rxrsdlr-

Oqne- Vdqmdq hr ‘ ldladq ne sgd dchsnqh‘k an‘qc enq sgd DTQ@RHO Intqm‘k
nm @cu‘mbdr hm Rhfm‘k Oqnbdrrhmf ‘mc sgd HDDD SQ@MR@BSHNMR NM

RHFM@K @MC HMENQL@SHNM OQNBDRRHMF NUDQ MDSVNQJR-

Xhg,E‘mf Gt‘mf ’Khed Edkknv+ HDDD( qdbdhudc sgd
A-R-D-D- cdfqdd eqnl M‘shnm‘k S‘hv‘m Tmhudqrhsx+
Mdv S‘hodh Bhsx+ S‘hv‘m+ hm 0865+ sgd L-R-D-D-
cdfqdd eqnl sgd Tmhudqrhsx ne Mnsqd C‘ld+ Mnsqd
C‘ld+ HM+ TR@+ hm 087/+ ‘mc sgd L-@- ‘mc Og-C-
cdfqddr eqnl Oqhmbdsnm Tmhudqrhsx+ Oqhmbdsnm+ MI+
TR@+ hm 0870 ‘mc 0871+ qdrodbshudkx-

Gd hr ‘ Oqnedrrnq ne Dkdbsqhb‘k Dmfhmddqhmf ‘mc
‘ Rodbh‘k @cuhrnq sn sgd Cd‘m ne sgd Bnkkdfd
ne Dmfhmddqhmf+ Tmhudqrhsx ne Mnsqd C‘ld+ vgdqd
gd v‘r sgd Bg‘hq ne sgd Dkdbsqhb‘k Dmfhmddqhmf

Cdo‘qsldms eqnl 0887 sn 1//5 ‘mc ‘ Rdmhnq @rrnbh‘sd Cd‘m enq Dctb‘shnm ‘mc
Tmcdqfq‘ct‘sd Oqnfq‘lr vhsg sgd Bnkkdfd ne Dmfhmddqhmf eqnl 1/02 sn 1/12-
Hm Roqhmf 0882+ gd qdbdhudc sgd Snrgha‘ Edkknvrgho ‘mc v‘r ‘ Snrgha‘ Uhrhshmf
Oqnedrrnq vhsg V‘rdc‘ Tmhudqrhsx+ Snjxn+ I‘o‘m- Eqnl @oqhk sn Itkx 1//6+
gd v‘r ‘ Uhrhshmf Oqnedrrnq vhsg Ltmhbg Tmhudqrhsx ne Sdbgmnknfx+ Ltmhbg+
Fdql‘mx- Hm E‘kk 1//6+ gd v‘r ‘v‘qcdc sgd Etkaqhfgs,Mnjh‘ Rbgnk‘qrgho enq
kdbstqdr.qdrd‘qbg vhsg Gdkrhmjh Tmhudqrhsx ne Sdbgmnknfx+ Dronn+ Ehmk‘mc-
Gd v‘r ‘oonhmsdc ‘r ‘m Gnmnq‘qx Oqnedrrnq vhsg sgd Bnkkdfd ne Dkdbsqhb‘k
Dmfhmddqhmf ‘mc Bnlotsdq Rbhdmbd+ M‘shnm‘k Bgh‘n Stmf Tmhudqrhsx+ Grhmbgt+
S‘hv‘m+ hm 1/03- Ghr qdrd‘qbg khdr hm sgd ‘qd‘ ne rs‘shrshb‘k ‘mc ‘c‘oshud rhfm‘k
oqnbdrrhmf ‘mc dloknxr oqhmbhokdr hm l‘sgdl‘shb‘k rs‘shrshbr sn rnkud rhfm‘k
cdsdbshnm ‘mc drshl‘shnm oqnakdlr sg‘s ‘qhrd hm u‘qhntr ‘ookhb‘shnmr+ hmbktc,
hmf vhqdkdrr bnlltmhb‘shnmr+ chrsqhatsdc rdmrnq mdsvnqjr+ ‘mc rl‘qs dkdbsqhb
onvdq fqhc-

Cq- Gt‘mf qdbdhudc sgd Fnkcdm Itahkdd Ldc‘k ne sgd HDDD Bhqbthsr ‘mc
Rxrsdlr Rnbhdsx hm 0888- @s sgd Tmhudqrhsx ne Mnsqd C‘ld+ gd qdbdhudc
sgd Oqdrhcdmsh‘k @v‘qc hm 1//2+ sgd Dkdbsqhb‘k Dmfhmddqhmf Cdo‘qsldms&r
Ntsrs‘mchmf Sd‘bgdq @v‘qc hm 0883 ‘mc hm 1/00+ sgd Qdu- Dcltmc O- Inxbd+
BRB @v‘qc enq Dwbdkkdmbd hm Tmcdqfq‘ct‘sd Sd‘bghmf hm 1/00+ ‘mc sgd
Dmfhmddqhmf Bnkkdfd&r Ntsrs‘mchmf Sd‘bgdq ne sgd Xd‘q @v‘qc hm 1/02- Gd
‘krn rdqudc ‘r sgd Uhbd Oqdrhcdms eqnl 0886 sn 0887 ‘mc v‘r ‘ Chrshmfthrgdc
Kdbstqdq enq sgd r‘ld rnbhdsx eqnl 1/// sn 1//0- Gd rdqudc ‘r sgd Kd‘c Ftdrs
Dchsnq enq ‘ Rodbh‘k Hrrtd nm Rhfm‘k Oqnbdrrhmf hm Rl‘qs Dkdbsqhb Onvdq Fqhc
ne sgd HDDD INTQM@K NE RDKDBSDC SNOHBR HM RHFM@K OQNBDRRHMF hm
Cdbdladq 1/03- Gd hr ‘ Edkknv ne @@@R-

@msgnmx Jtg ’Khed Edkknv+ HDDD( qdbdhudc sgd
A-R- cdfqdd hm dkdbsqhb‘k dmfhmddqhmf ‘mc bnlotsdq
rbhdmbd eqnl sgd Tmhudqrhsx ne B‘khenqmh‘ ‘s
Adqjdkdx+ Adqjdkdx+ B@+ TR@+ hm 0868+ sgd L-R-
cdfqdd hm dkdbsqhb‘k dmfhmddqhmf eqnl Rs‘menqc
Tmhudqrhsx+ Rs‘menqc+ B@+ TR@+ hm 087/+ ‘mc
sgd Og-C- cdfqdd hm dkdbsqhb‘k dmfhmddqhmf eqnl
Oqhmbdsnm Tmhudqrhsx+ Oqhmbdsnm+ MI+ TR@+ hm 0876-
Gd oqduhntrkx vnqjdc vhsg @S%S Adkk

K‘anq‘snqhdr+ Ltqq‘x Ghkk+ MI+ TR@+ ‘mc g‘r addm
nm sgd e‘btksx vhsg sgd Cdo‘qsldms ne Dkdbsqhb‘k

‘mc Bnlotsdq Dmfhmddqhmf+ Tmhudqrhsx ne G‘v‘hh ‘s L‘mn‘+ Gnmnktkt+ GH+
TR@+ rhmbd 0875+ vgdqd gd hr btqqdmskx ‘ Oqnedrrnq ‘mc oqduhntrkx rdqudc ‘r
sgd Cdo‘qsldms Bg‘hq- Gd hr btqqdmskx rdquhmf ‘r ‘ Oqnfq‘l Chqdbsnq enq MRE
hm sgd Dkdbsqhb‘k+ Bnlltmhb‘shnmr+ ‘mc Bxadq Rxrsdlr Chuhrhnm vnqjhmf hm
sgd Dmdqfx+ Onvdq+ Bnmsqnk+ ‘mc Mdsvnqj Fqnto- Ghr qdrd‘qbg hr hm sgd ‘qd‘
ne mdtq‘k mdsvnqjr ‘mc l‘bghmd kd‘qmhmf+ ‘c‘oshud rhfm‘k oqnbdrrhmf+ rdmrnq
mdsvnqjr+ ‘mc qdmdv‘akd dmdqfx ‘mc rl‘qs fqhc ‘ookhb‘shnmr-
Oqne- Jtg vnm ‘ M‘shnm‘k Rbhdmbd Entmc‘shnm ’MRE( Oqdrhcdmsh‘k Xntmf

Hmudrshf‘snq @v‘qc- Gd oqduhntrkx rdqudc enq sgd HDDD Rhfm‘k Oqnbdrrhmf
Rnbhdsx nm sgd An‘qc ne Fnudqmnqr ‘r ‘ Qdfhnm‘k Chqdbsnq,‘s,K‘qfd Qdfhnmr
0fl5+ ‘r ‘ Rdmhnq Dchsnq enq sgd HDDD INTQM@K NE RDKDBSDC SNOHBR HM

RHFM@K OQNBDRRHMF+ ‘mc ‘r ‘ ldladq ne sgd @v‘qcr An‘qc- Gd oqduhntrkx
‘krn rdqudc ‘r sgd Oqdrhcdms ne sgd @rh‘flO‘bh›b Rhfm‘k ‘mc Hmenql‘shnm
Oqnbdrrhmf @rrnbh‘shnm-
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