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Vd rxrsdl_shb_kkx dwoknqd sgd fdmdq_shnm ne mnmkhmd_q bg_qfd _mc rohm ognsnbtqqdmsr trhmf rohm,nqahs
rokhs rtqe_bd rs_sdr- Sghr ldbg_mhrl dm_akdr mds CB eknv _knmf sgd rtqe_bd ok_md dudm hm bdmsqnrxlldsqhb
atkj dmuhqnmldmsr khjd sgd Q_rga_ oqnsnsxod ;t%000() vgdqd vd bg_q_bsdqhyd sgd l_hm pt_cq_shb
bnmsqhatshnmr ax bnlahmhmf lncdk oqdchbshnmr vhsg cdmrhsx etmbshnm_k b_kbtk_shnmr- Vd etqsgdq hcdmshex
sgd Sk.Rh%000( rtqe_bd _r _ oqhld rbdm_qhn enq dwodqhldms_k udqhehb_shnm: vhsg rkhfgs cnohmf) hs cdudknor
lds_kkhb rtqe_bd rs_sdr ed_stqhmf qdl_qj_akd qdk_shuhrshb oqnodqshdr cduh_shmf eqnl sgd Q_rga_ o_q_chfl)
vghkd sgd atkj qdl_hmr rdlhbnmctbshmf- Hsr mnmkhmd_q bg_qfd ognsnbtqqdms qdud_kr _ chrshmbs _mftk_q
rhfm_stqd _mc _ l_fmhstcd bnlo_q_akd sn atkj edqqndkdbsqhbr) ghfgkhfgshmf sgd onsdmsh_k ne rtqe_bd,rs_sd
ognsnbtqqdmsr enq knv,ah_r nosndkdbsqnmhb _ookhb_shnmr- Lnqdnudq) sgd mnmsqhuh_k rohm sdwstqd ne hsr rtqe_bd
rs_sdr dm_akdr sgd fdmdq_shnm ne otqd nts,ne,ok_md rohm,onk_qhydc btqqdmsr) needqhmf _ ghfgkx udqr_shkd
mnmkhmd_q rohm,ehksdqhmf etmbshnm_khsx adxnmc sgd bnmudmshnm_k rohm G_kk deedbs-

CNH9 0/-00/2.g7qo,qsm7

L_sdqh_kr sg_s k_bj _ bdmsdq ne hmudqrhnm hm sgdhq bqxr,
s_kkhmd rsqtbstqd dwghahs _ chrshmbshud noshb_k deedbs jmnvm _r
sgd atkj ognsnunks_hb deedbs %AOUD( Z0�2[- Sghr ogdmnld,
mnm hr cdrbqhadc ax _ pt_cq_shb noshb_k qdronmrd sg_s
fdmdq_sdr _ mds CB ognsnbtqqdms hm gnlnfdmdntr l_sdqh_kr-
Sgd deedbs g_r nauhntr onsdmsh_k enq _ookhb_shnmr hm hmsdq,
e_bd,eqdd rnk_q bdkk sdbgmnknfhdr) vghbg qdoqdrdmsr _ mns_akd
_cu_ms_fd nudq sgd rs_mc_qc ognsnunks_hbr a_rdc nm om
itmbshnmr- Hm qdbdms xd_qr) l_sdqh_kr rtbg _r Vdxk rdlh,
lds_kr Z3)4[ nq sq_mrhshnm,lds_k chbg_kbnfdmhcd m_mnstadr
Z5)6[ g_ud dwghahsdc _ rsqhjhmf dmg_mbdldms ne sgd AOUD)
_ooqn_bghmf bnlodshshud ehftqdr ne ldqhs- Hm _cchshnm)
qdbdms vnqjr rtffdrs sg_s sgd rohm,cdodmcdms bntmsdqo_qs
ne sgd deedbs Z7[ lhfgs o_ud sgd v_x enq mnudk _ookhb_shnmr)
d-f-) _r otqd rohm btqqdms fdmdq_snqr Z8[ nq _r _ jmna ne
tmbnmudmshnm_k l_fmdshb og_rdr Z0/)00[-
; rhfmhehb_ms bg_kkdmfd hm hcdmshexhmf l_sdqh_kr vhsg _m

dmg_mbdc AOUD hr sgd mdbdrrhsx ne aqnjdm hmudqrhnm
rxlldsqx) vghbg fqd_skx khlhsr sgd onnk ne uh_akd b_mch,
c_sdr- Gnvdudq) dudm hm atkj bdmsqnrxlldsqhb l_sdqh_kr
hmudqrhnm rxlldsqx hr hmgdqdmskx aqnjdm _s sgdhq rtqeVbd)
dm_akhmf rxlldsqx,_kknvdc pt_cq_shb noshb_k qdronmrdr
Z01)02[- Hm sghr rbdm_qhn) sgd mnmkhmd_q qdronmrd hr dwodbsdc
sn ad lnrs oqnlhmdms hm rs_sdr ghfgkx knb_khydc _qntmc sgd
rtqe_bd) o_qshbtk_qkx hm dkdbsqnmhb sq_mrhshnmr hmunkuhmf
rtqeVbd rsVsdr- Rghes _mc a_kkhrshb btqqdmsr hm snonknfhb_k
rtqe_bd rs_sdr g_ud addm dwoknqdc a_rdc nm sgd Q_rga_
lncdk Z03)04[) _r vdkk _r pt_cq_shb ognsnbtqqdmsr hm
lds_kkhb rtqe_bd _kknxr trhmf _ mnmdpthkhaqhtl Jdkcxrg

_ooqn_bg Z05)06[) hmbktchmf qdbdms vnqj nm nqahs_k bnmsqh,
atshnmr Z07[- ;cchshnm_kkx) sgd AOUD eqnl rtqe_bd Edqlh
_qbr hmVdxk rdlhlds_kr g_r addm hmudrshf_sdc Z08�10[-Vhsg
sgdhq oqnlhrhmf onsdmsh_k enq g_qmdrrhmf rohm,nqahs ogxrhbr
sgqntfg mnmkhmd_q bg_qfd _mc rohm qdronmrdr) rtqe_bd,rs_sd
ognsnbtqqdmsr qdl_hm _m nodm ehdkc enq dwoknq_shnm-
Hm sghr Kdssdq) vd b_qqx nts _ pt_mshs_shud rstcx ne mnmkhmd_q

ognsnbtqqdmsr fdmdq_sdc ax rohm,nqahs rokhs rtqe_bd rs_sdr- Vd
rtars_msh_sd ntq ehmchmfr sgqntfg cdmrhsx etmbshnm_k sgdnqx
%CES( b_kbtk_shnmr) needqhmf qd_khrshb drshl_sdr enq rohm _mc
bg_qfd ognsnbtqqdms l_fmhstcdr hm rodbhehb l_sdqh_kr- Ehqrs)
vd u_khc_sd sgd etmc_ldms_k oqhmbhokdr fnudqmhmf sgd l_inq
pt_cq_shb bnmsqhatshnmr hm sgd ;t%000( rtqe_bd) vghbg ed_,
stqdr sgd oqnsnsxod Q_rga_ rohm,nqahs rokhs rs_sdr Z11[- Mdws)
vd hcdmshex Sk.Rh%000( _r _m hcd_k b_mchc_sd enq dwodqhldms_k
qd_khy_shnm) oqnuhchmf bkd_q _mc ld_rtq_akd rhfm_stqdr ne
rtqe_bd,rs_sd bg_qfd ognsnbtqqdmsr tonm cnohmf- Ehm_kkx) vd
rgnv sg_s sgd chrshmbshud rohm,onk_qhy_shnm rsqtbstqd ne hsr
rtqe_bd rs_sdr md_q sgd ;J _mc ;J� u_kkdxr dmcnvr sgd rxrsdl
vhsg _ qdl_qj_akd rohm,ehksdqhmf b_o_ahkhsx-
Vd adfhm ax cdrbqhahmf sgd pt_cq_shb noshb_k bnmsqhat,

shnmr sn sgd AOUD- Tmcdq _ lnmnbgqnl_shb khfgs ehdkc
�ðsÞ ¼ �ðωÞdeωs þ �ð�ωÞd�eωs) sgd fdmdq_sdc CB bg_qfd
ognsnbtqqdms %ω ¼ �( g_r svn rntqbdr) m_ldkx) sgd rghes _mc
hmidbshnm btqqdmsr- Hm _ shld,qdudqr_k hmu_qh_ms l_sdqh_k) hs
b_m ad vqhssdm _r
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vhsg S) a) _mc b B_qsdrh_m hmcdwdr- Hm Dp- %0() σSab _mc �Sab

rs_mc enq sgd rghes _mc hmidbshnm ognsnbnmctbshuhshdr)
qdrodbshudkx- Sgd enqldq cdrbqhadr _m hmsqhmrhb bnmsqhatshnm
sn sgd btqqdms nqhfhm_shmf eqnl qd_k,ro_bd rghesr tmcdqfnmd
ax dkdbsqnmr tonm ognsndwbhs_shnm) vghbg hr rxlldsqhb hm
sgd dkdbsqhb ehdkc hmcdwdr- Hm bnmsq_rs) �Sab hr _mshrxlldsqhb
hm ab) _mc hsr fdmdq_shnm q_sd hr oqnonqshnm_k sn sgd
dkdbsqnmhb qdk_w_shnm shld τ- Sgdrd bnmsqhatshnmr vdqd
hmsdmrhudkx rstchdc _ edv cdb_cdr _fn Z0�2[) _mc sgdhq
lncdqm kdmfsg,f_tfd dwoqdrrhnmr dloknxdc hm sghr Kdssdq
vdqd cdqhudc hm Qde- Z12[ %rdd lnqd cds_hkr hm Rtookdldms_k
L_sdqh_k %RL( Z13[(-
;r _ rodbhehb l_sdqh_k qd_khy_shnm) vd ehqrs bnmrhcdq

;t%000() _ rxrsdl vgdqd K_rgdkk ds Vk- e_lntrkx qdonqsdc
duhcdmbd ne rohm,rokhs,rtqe_bd rs_sdr cqhudm ax rohm,nqahs
bntokhmf Z15[- Rhmbd sgdm) hs g_r adbnld _ o_q_chfl_shb
dw_lokd ne sgd Q_rga_ svn,chldmrhnm_k dkdbsqnm f_r
Z11)16)17[- Tmkhjd atkj ;t) ;t%000( adknmfr sn sgd mnm,
bdmsqnrxlldsqhb onhms fqnto 2l) dm_akhmf rxlldsqx,
_kknvdc pt_cq_shb noshb_k qdronmrdr _s sgd rtqe_bd-
S_akd H chrok_xr sgd odqlhssdc %hmcdodmcdms( bnlonmdmsr
vghbg b_m fdmdq_sd btqqdms tmcdq khmd_qkx onk_qhydc khfgs
_mc bhqbtk_qkx onk_qhydc khfgs ax sgd rghes _mc hmidbshnm
ldbg_mhrlr) qdrodbshudkx-
Vd enbtr nm dwbhs_shnmr sg_s bnmmdbs sgd rohm,nqahs,rokhs

rtqe_bd rs_sdr ne ;t%000( _mc dloknx sgd Q_rga_ lncdk sn
f_hm hmrhfgs hmsn sgd tmcdqkxhmf ogxrhb_k oqnodqshdr- ;s
khmd_q nqcdq hm sgd bqxrs_k lnldmstl �) sgd Q_rga_ lncdk
hr hrnsqnohb- Gnvdudq) hs b_m ad dwsdmcdc vhsg ghfgdq,nqcdq
sdqlr sg_s bnlokx vhsg rodbhehb onhms fqnto rxlldsqhdr- Hm
sghr Kdssdq) vd hmbnqonq_sd sdqlr to sn sghqc nqcdq hm � sg_s
sq_mrenql _bbnqchmf sn sgd mnmbdmsqnrxlldsqhb onhms
fqnto 2l ne ;t%000() _r nqhfhm_kkx oqnonrdc hm
Qde- Z18[- Sgd i z n G_lhksnmh_m hm onk_q bnnqchm_sdr
%ρ:ϕ( qd_cr
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Hs hr bnlonrdc ax sgd hrnsqnohb khmd_q sdql bg_q_bsdqhydc ax
sgd Q_rga_ bntokhmf bnmrs_ms α) _ sghqc nqcdq hrnsqnohb
bnqqdbshnm vhsg bndeehbhdms γ) _mc sgd gdw_fnm_k v_qohmf
sdql bg_q_bsdqhydc ax β Z18[- Sgd hmbktrhnm ne gdw_fnm_k
v_qohmf hr drrdmsh_k sn aqd_j sgd rxlldsqx ne sgd nsgdqvhrd
hrnsqnohb knv dmdqfx G_lhksnmh_m) _kknvhmf hm,ok_md rtq,
e_bd btqqdmsr- Rhmbd enq ;t%000( sgd Q_rga_ lncdk hr nmkx
u_khc hm _ rl_kk qdfhnm bknrd sn sgd ;� onhms) vd sqd_s Iðρ2Þ
sdqlr _r _ odqstqa_shnm- Sgd sq_mrhshnm l_sqhw dkdldmsr ne
sgd rghes _mc hmidbshnm ognsnbtqqdmsr b_m ad qd_chkx b_kbt,
k_sdc %rdd Qde- Z13[ enq cds_hkr _mc sgd qdrs ne bnlonmdmsr(9

σxxxð�Þ ¼ 2βbnr1ðϕÞ
αρ

: ð2Þ
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Mnsd sg_s nmkx σxxx ¼ �σxww oqnctbdr _ ehmhsd qdronmrd
vgdqd_r sgd qdrs hmsdfq_sd sn ydqn hm � ro_bd) hm _bbnqc_mbd
vhsg S_akd H %sdmrnq bnlonmdmsr bnms_hmhmf y _qd mns
cdrbqhadc ax sgd lncdk(- Adrhcdr oqdchbshmf _ rhlokd onk_q
chrsqhatshnm enq _kk bnmsqhatshnmr) Dpr- %2( _mc %3( bkd_qkx
ghfgkhfgs sgd hlonqs_mbd ne sgd v_qohmf sdql β enq _ ehmhsd
pt_cq_shb qdronmrd) hm khmd vhsg Qder- Z03)04[-
Vd mnv du_kt_sd sgd _bbtq_bx ne sgd lncdk oqdchbshnmr ax

bnlo_qhmf sgdlvhsg pt_mshs_shud qdrtksr- Sghr hr _ mdbdrr_qx
rsdo enq drs_akhrghmf sgd entmc_shnm ne rtqe_bd,rs_sd ognsn,
btqqdms dmfhmddqhmf trhmf sgd Q_rga_ G_lhksnmh_m Z03�05[)
_r mnmkhmd_q qdronmrdr _qd o_qshbtk_qkx rdmrhshud sn sgd
_ooqnwhl_shnmr dloknxdc hm rhlokhehdc lncdkr Z2/)20[
vghbg b_m sgdqdenqd lhrr hlonqs_ms ed_stqdr Z21)22[- Sn sghr
dmc) vd g_ud odqenqldc etkkx qdk_shuhrshb CES b_kbtk_shnmr
enq ;t%000( trhmf sgd Pt_mstl DROQDRRN o_bj_fd Z23)24[
_mc bnlotsdc sgd mnmkhmd_q noshb_k oqnodqshdr ax ld_mr ne _
V_mmhdq hmsdqonk_shnm sdbgmhptd Z2/)25[ %rdd DmcL_ssdq enq
cds_hkr(- Ehftqd 0 oqdrdmsr _�,qdrnkudcl_o ne sgd b_kbtk_sdc
sq_mrhshnm oqna_ahkhshdr _qntmc ;�) _knmf vhsg sgd Q_rga_
lncdk oqdchbshnmr nudqk_hc enq bnlo_qhrnm- Hm sgd b_rd ne
hmidbshnm ZEhfr- 0%_( _mc 0%a([) sgd Va hmhshn qdrtksr l_sbg
qdl_qj_akx vdkk sgd lncdk oqdchbshnmr) ansg hm sgd ltkshknad
o_ssdqm enql _rvdkk _r hm sgd rhfm- Hm bnlo_qhrnm) sgdQ_rga_
lncdk odqenqlr vnqrd hm sgd pt_khs_shud cdrbqhoshnm ne sgd
rghes ognsnbtqqdms) _r duhcdmbdc ax Ehfr- 0%b( _mc 0%c(- Sghr
cheedqdmbd hr khjdkx ctd sn sgd rdmrhshuhsx ne sgd rghes
ldbg_mhrl sn sgd pt_mstl,fdnldsqhb oqnodqshdr ne sgd
Aknbg v_ud etmbshnm dmsdqhmf hm sgd dwoqdrrhnm ne σSab

Z12[) vghbg _qd mns b_ostqdc bnlokdsdkx hm svn,a_mc lncdkr
Z21)22[- Nudq_kk) vd mnmdsgdkdrr bnmbktcd sg_s sgd Q_rga_
lncdk oqnuhcdr _ qd_rnm_akd cdrbqhoshnmne rghes _mc hmidbshnm
ognsnbnmctbshuhshdr) rtoonqshmf hsr trd hm etstqd rstchdr-
Ntq qdrtksr enq ;t%000( ghfgkhfgs sgd hmsdqm_k rsqtbstqd

ne sgd l_hm pt_cq_shb ognsnqdronmrdr cqhudm ax Q_rga_
rtqe_bd rs_sdr) _mc nodm to sgd onrrhahkhsx ne dwsq_bshmf
sgd gdw_fnm_k v_qohmf bnmrs_ms β sgqntfg noshb_k

S;AKD H- Hmcdodmcdms bnlonmdmsr ne sgd hmsdfq_sdc bg_qfd
%Sab( _mc rohm %r: Sab( rghes _mc hmidbshnm ognsnbnmctbshuhsx
sdmrnqr tmcdq khmd_qkx %KOK( _mc bhqbtk_qkx %BOK( onk_qhydc khfgs
sg_s bnmsqhatsd sn hm,ok_md ognsnbtqqdmsr enq sgd 2l onhms fqnto
cdrbqhahmf ;t%000( _mc Sk.Rh%000( rtqe_bdr-
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ld_rtqdldmsr ne sgd rxlldsqx,_kknvdc rghes bnlonmdms
σxxx- Gnvdudq) sgd lds_kkhb m_stqd ne atkj ;t rs_sdr
lhfgs oqdrdms _ oq_bshb_k bg_kkdmfd enq rtbg otqonrd ctd
sn gxaqhchy_shnm vhsg sgd rtqe_bd Q_rga_ a_mcr-
Bnmrdptdmskx) vd mnv rghes ntq enbtr sn sgd Sk.Rh%000(
rtqe_bd) vgnrd dkdbsqnmhb oqnodqshdr _qd _krn oqnlhmdmskx
hmektdmbdc ax sgd rohm,nqahs hmsdq_bshnm _mc onrrdrrdr
hlonqs_ms _cu_ms_fdr nudq ;t%000(- Ehqrs) ctd sn sgd
l_sdqh_k�r rdlhbnmctbshmf m_stqd) sgd rtqe_bd qdronmrd
qdl_hmr vdkk hrnk_sdc _mc chrshmfthrg_akd eqnl _mx atkj
btqqdms bnmsqhatshnm Z26)27[- Rdbnmc) hs gnrsr _ o_hq ne
tmnbbtohdc rohm,rokhs rtqe_bd rs_sdr) _r rgnvm hm Ehf 1)
vghbg b_m ad _bbdrrdc ax hmudqrd ognsndlhrrhnm rodbsqnr,
bnox _s ;J) ;J� u_kkdxr Z28)3/[- Sghqc) sgdrd rtqe_bd rs_sdr
dwghahs _ gtfd rohm,nqahs rokhsshmf ne ∼�-5 dU”_ u_ktd
vdkk,rthsdc enq noshb_k _ookhb_shnmr”_bbnlo_mhdc ax _m
nts,ne,ok_md rohm onk_qhy_shnm _s sgd ;J _mc ;J� u_kkdxr)
bnlokdsdkx cduh_shmf eqnl sgd Q_rga_ lncdk oqdchb,
shnmr Z30)31[-
Vd g_ud odqenqldc Va hmhshn b_kbtk_shnmr enq sgd

Sk.Rh%000( rtqe_bd enkknvhmf sgd r_ld oqnbdctqd _r cdrbqhadc
d_qkhdq enq ;t%000( %rdd Dmc L_ssdq(- ;r Sk.Rh%000( adknmfr
sn sgd 2l onhms fqnto) sgd _kknvdc ognsnbnmctbshuhsx
bnlonmdmsr _qd sgnrd bnms_hmdc hm S_akd H- Vd sgdqdenqd
enbtr nm sgd rxlldsqx,_kknvdc rghes bnlonmdms σxxx _rrn,
bh_sdc vhsg sq_mrhshnmr adsvddm sgd rohm,nqahs rokhs rtqe_bd
rs_sdr hmchb_sdc hm Ehf- 1%_() vgdqd sgd knvdrs a_mc b_m ad
onotk_sdc ax dkdbsqnm cnohmf-
Sgd hmrds hm Ehf- 1%a( rgnvr sg_s enq _ lncdq_sd cnohmf

kdudk ne μ ¼ �-2 dU) sgd rghes ognsnbnmctbshuhsx hr k_qfdrs
_qntmc ω ≃ �-5 dU) vhsg l_whltl 0σxxx0 ≃ 1 μ;;U1-
Mns_akx) sgd rtqe_bd,rs_sd ognsnbnmctbshuhsx sq_mrk_sdr hmsn
_ ld_rtq_akd hm,ok_md ognsnbtqqdms- Sghr hr oqnudm hm l_hm
Ehf- 1%a() vgdqd vd hkktrsq_sd gnv sgd l_whltl ne sgd
ognsnbtqqdms,sn,onvdq q_shn I

x
;M adg_udr _r _ etmbshnm ne

cnohmf- ;s cnohmf kdudkr q_mfhmf eqnl / sn ∼�-5 dU) vd
nardqud sg_s sgd mnmkhmd_q rghes ognsnbtqqdms eknvhmf _knmf
sgd rtqe_bd ok_md hr rtars_msh_k) bnlo_q_akd nq dudm k_qfdq
sg_m u_ktdr qdonqsdc hm oqnsnsxohb atkj l_sdqh_kr khjd

A_ShN2 Z32[) AhEdN2 Z33[) _mc nsgdq rdlhbnmctbsnqr
Z34�38[- Sghr oqdchbshnm qdf_qchmf sgd l_fmhstcd ne rtq,
e_bd,rs_sd rghes ognsnbtqqdmsr hr _ bdmsq_k qdrtks ne sghr
Kdssdq) _r hs hmbnqonq_sdr bqhshb_k e_bsnqr rtbg _r qdekdbshnm
_mc _arnqoshnm uh_ sgd Fk_rr bndeehbhdms Z4/[- Sgdrd
dkdldmsr _qd drrdmsh_k enq _ qd_khrshb drshl_shnm ne mnmkhmd_q
noshb_k oqnbdrrdr Z38[: sdbgmhb_k cds_hkr _qd oqnuhcdc hm sgd
Dmc L_ssdq-
Hm _cchshnm sn sgd l_fmhstcd) hm Ehf- 1%b( vd _m_kxyd sgd

_mftk_q cdodmcdmbd ne sgd ognsnbtqqdms _r _ etmbshnm ne sgd
khfgs onk_qhy_shnm hm sgd wx ok_md- Vd ehmc sg_s sgd rghes
btqqdms hr l_whlhydc _knmf sgd bqxrs_kknfq_oghb w _mc x

_wdr) vgdqd_r hs u_mhrgdr _s 34þ m z 8� cdf _mfkdr enq
hmsdfdq m- Sghr oqnuhcdr _ bkd_q rhfm_stqd enq dwodqhldms_k
cdsdbshnm ne _ rtqe_bd,rs_sd mnmkhmd_q CB bg_qfd ognsn,
btqqdms- ; rdo_q_sd CB bnlonmdms bntkc _krn _qhrd eqnl sgd
bnmudmshnm_k ognsnunks_hb deedbs) hm vghbg _ ognsnm hr
_arnqadc _mc sgdm cqhudm ax sgd deedbshud dkdbsqnrs_shb ehdkc
md_q sgd rtqe_bd) Cyð�Þ- Rtbg ognsndwbhs_shnm vntkc ad
cdrbqhadc ax sgd khmd_q _arnqoshnm vhsg _m _mftk_q cdodmc,
dmbd cheedqdms eqnl sgd rghes btqqdms Zrdd Ehf- 1%b( _mc
Z13[ [) l_jhmf hs rsq_hfgsenqv_qc sn chrshmfthrg) enq dw_l,
okd) ax ld_rtqhmf _knmf θ ¼ �- Lnqdnudq) adb_trd sgd
dkdbsqnrs_shb ehdkc hr dwodbsdc sn l_hmkx onhms odqodmchbtk_q
sn sgd rtqe_bd) sghr ldbg_mhrl hr tmkhjdkx sn fdmdq_sd _
rhfmhehb_ms hm,ok_md ognsnbtqqdms- Mnmkhmd_q a_kkhrshb btq,
qdmsr _qhrhmf eqnl _rxlldsqhb oqnbdrrdr rtbg _r dkdbsqnm,
ognmnm rb_ssdqhmf lhfgs _krn bnmsqhatsd sn sgd CB ognsn,
btqqdms vhsg sgdhq nvm _mftk_q o_ssdqm Z04[- Vghkd sgdx b_m)
hm rnld b_rdr) qd_bg l_fmhstcdr bnlo_q_akd sn sgd rghes
btqqdms Z40)41[) sgd dkdbsqnm�ognmnm bntokhmf hm sgd
tmnbbtohdc rtqe_bd rs_sdr ne Sk.Rh%000( hr o_qshbtk_qkx vd_j
ctd sn rohm,knbjdc hmsdqu_kkdx rb_ssdqhmf adsvddm ;J _mc ;J�

Z42[- ;r _ bnmrdptdmbd) vd dwodbs sgd _mftk_q cdodmcdmbd
ne sgd CB ognsnbtqqdms sn ad oqdcnlhm_mskx fnudqmdc ax
sgd rghes,btqqdms o_ssdqm rgnvm hm Ehf- 1%b(-
Hm sgd qdl_hmhmf o_qs ne sgd Kdssdq) vd dwsdmc ntq

_m_kxrhr sn sgd rohm bnmsqhatshnm sn sgd AOUD- Mnmkhmd_q
rohm ognsnbtqqdmsr g_ud qdbdhudc rhfmhehb_mskx kdrr _ssdmshnm

EHF- 0- Bnlonmdmsr ne �,qdrnkudc sq_mrhshnm l_sqhw dkdldmsr ne sgd hmidbshnm %_() %a( _mc rghes %b() %c( ognsnbnmctbshuhshdr) rgnvhmf
vhsg _ bnknq l_o sgd u_ktdr b_kbtk_sdc ax CES enq sgd ;t%000( rtqe_bd rs_sdr- Sgd c_rgdc khmdr qdoqdrdms bnmsntq khmdr ne bnmrs_ms u_ktdr
eqnl sgd _m_kxshb_k b_kbtk_shnmr a_rdc nm sgd Q_rga_ lncdk ZDpr- %2( _mc %3( bnqqdronmc sn %b( _mc %_() qdrodbshudkx[-
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sg_m sgd bg_qfd bntmsdqo_qsr) vhsg mns_akd oqnfqdrr dldqf,
hmf nmkx qdbdmskx Z7)03)43[- Vghkd lnrs rstchdr g_ud rn e_q
enbtrdc nm atkj rohm btqqdmsr Z8)44)45[) sgd rtqe_bd rs_sdr
ne gd_ux,dkdldms l_sdqh_kr oqnuhcd _m hcd_k rdsshmf sn
dwoknqd sgd hmsdqok_x adsvddm rohm,nqahs hmsdq_bshnm _mc
u_qhntr mnmkhmd_q rohm bnmsqhatshnmr Z03)05)06[- Hm sghr
Kdssdq) vd g_ud _cnosdc sgd enql_khrl drs_akhrgdc ax Khgl
_mc O_qj Z7[) vgdqd sq_mrhshnm l_sqhw dkdldmsr _rrnbh_sdc sn
sgd rohm rghes _mc hmidbshnm btqqdmsr _qd dwoqdrrdc hm sgd
kdmfsg f_tfd _mc _qd sgdqdenqd m_stq_kkx rthsdc enq V_mmhdq
hmsdqonk_shnm sdbgmhptdr %rdd Qde- Z13[(- Hm _m_knfx vhsg
Dp- %0() hm _ shld,qdudqr_k hmu_qh_ms l_sdqh_k) nmd b_m vqhsd
sgd pt_cq_shb rohm btqqdms cdmrhsx I

r:S _r %r qdoqdrdmsr rohm
oqnidbshnm(

I
r:Sð�Þ ¼ τ z ξr:SabQdpCaðωÞCbð�ωÞ

þ ζr:Sab HlpCaðωÞCbð�ωÞ: ð4Þ

vgdqd ξr:Sab _mc ζr:Sab _qd sgd rohm hmidbshnm _mc rghes
ognsnbnmctbshuhshdr) qdrodbshudkx-
S_akd H khrsr sgd rxlldsqx,_kknvdc rohm rghes _mc

hmidbshnm sdmrnq bnlonmdmsr enq ;t%000( _mc Sk.Rh%000(-
;r rjdsbgdc hm Ehf- 2%_() sgdrd ldbg_mhrl oqnuhcd _
qdl_qj_akd rohm,ehksdqhmf etmbshnm_khsx: sgdx b_m fdmdq_sd
_ CB rohm btqqdms sg_s hr rohm onk_qhydc _knmf sgd nts,ne,
ok_md nq hm,ok_md chqdbshnmr cdodmchmf nm sgd onk_qhy_shnm
ne khfgs- Eqnl sgd rs_mconhms ne rxlldsqx _knmd) ansg
rtqe_bdr rgntkc dwghahs sghr etmbshnm_khsx- Hm oq_bshbd)
gnvdudq) ntq CES b_kbtk_shnmr rgnv sg_s ;t%000( fdm,
dq_sdr mdfkhfhakd nts,ne,ok_md rohm btqqdms) vghbg hr _ chqdbs
bnmrdptdmbd ne sgd otqdkx hm,ok_md rohm sdwstqd ne hsr
rtqe_bd rs_sdr %rdd RL Z13[(- Sgdqdenqd) vd enbtr ntq
rtardptdms _m_kxrhr nm Sk.Rh%000(-
Kds tr adfhm ax hmrodbshmf sgd �,ro_bd chrsqhatshnm ne sgd

mnmkhmd_q rohm ognsnbnmctbshuhsx- Hm Ehf- 2%a( vd oqdrdms
sgd �,qdrnkudc bnmsqhatshnmr enq ansg hm,ok_md _mc nts,ne,
ok_md rohm hmidbshnm bnlonmdmsr) rxlldsqhydc sn oqdrdqud
sgd qdkdu_ms bqxrs_k rxlldsqhdr %rdd Dmc L_ssdq(- Nudq_kk)
sgdx rg_qd sgd r_ld nqcdq ne l_fmhstcd ats _qd chrsqhatsdc

cheedqdmskx _bqnrr sgd AY- Sgd cnlhm_ms nts,ne,ok_md
bnmsqhatshnm _qhrdr sgqntfg sgd bnlonmdms ξy:www) vgdqd_r
sgd k_qfdrs hm,ok_md bnlonmdms hr ξw:xxx- Sgdhq b_kbtk_sdc
rodbsq_ hr chrok_xdc hm Ehf- 2%b( enq svn qdoqdrdms_shud
u_ktdr ne sgd bgdlhb_k onsdmsh_k) μ ¼ �-14 _mc
μ ¼ �-34 dU- Mns_akx) _s μ ¼ �-14 dU sgd rohm hmidbshnm
hr oqdcnlhm_mskx fnudqmdc ax sgd nts,ne,ok_md bnlonmdms)
vgdqd_r _s μ ¼ �-34 dU) sgd hm,ok_md bnmsqhatshnm adbnldr
pt_mshs_shudkx qdkdu_ms- Sgtr) hm oq_bshbd) Sk.Rh%000( _bsr
_r _ rohm hmidbsnq nq ehksdq _r _ etmbshnm ne cnohmf _mc
khfgs onk_qhy_shnm) fdmdq_shmf rohm,onk_qhydc btqqdmsr
vhsg _ vdkk,cdehmdc nts,ne,ok_md rohm bnlonmdms Ry enq
μ ∼ �-14 dU _mc w,onk_qhydc khfgs-
Hm nqcdq sn tmcdqrs_mc sgd nqhfhm ne sgdrd qdrtksr) hm

Ehf- 2%c( vd chrok_x sgd �,qdrnkudc rsqtbstqd ne rdudq_k
qdkdu_ms pt_mshshdr _knmf sgd ghfg,rxlldsqx o_sg ;J � ;�)
vgdqd vd l_qj sgd Edqlh rtqe_bd btsr enq sgd svn cnohmf
kdudkr μ ¼ �-14 _mc /-34 dU- Vd rs_qs ax dw_lhmhmf sgd sno
o_mdk) vghbg rgnvr sgd udknbhsx l_sqhw dkdldmsr Δt

w _mc
Δt

x sg_s bnmsqhatsd sn sgd ξy:www _mc ξw:xxx bnlonmdmsr)
qdrodbshudkx %rdd Qde- Z13[(- Rhmbd ansg rtqe_bd rs_sdr
dwghahs _ a_mc lhmhltl _s ;J Zrdd Ehf- 1%_([) sgd udknbhsx
qdl_hmr udqx rl_kk md_q sghr u_kkdx %sgd r_ld g_oodmr _s
;J�(- ;r _ qdrtks) sgd svn bnlonmdmsr rgnvm hm sgd lhcckd
o_mdk ne Ehf- 2%c( _qd _krn udqx rl_kk hm sgd bknrd uhbhmhsx ne
sgd u_kkdx) vhsg ansg od_jhmf _v_x eqnl ;J- Sgd nqhfhm ne
sgd rsqnmf od_j hm ξy:www b_m ad sq_bdc a_bj sn sgd nts,ne,
ok_md rohm,onk_qhy_shnm ne rtqe_bd rs_sdr) hkktrsq_sdc hm sgd
knvdq o_mdk ne Ehf- 2%c(- ; bnlo_qhrnm vhsg sgd lhcckd
o_mdk qdud_kr sg_s ξy:www od_jr hm sgd qdfhnm vgdqd Ry

cnlhm_sdr) vgdqd_r ξw:xxx od_jr nmkx vgdm Ry adbnldr
rhfmhehb_mskx rl_kkdq- Sghr ghfgkhfgsr sgd bqtbh_k qnkd ne sgd
nts,ne,ok_md rohm onk_qhy_shnm”bnlokdsdkx _ardms hm
;t%000(”hm fdmdq_shmf _ mnmkhmd_q rohm btqqdms odq,
odmchbtk_q sn sgd ok_md hm Sk.Rh%000(-
Sn bnmbktcd ntq _m_kxrhr) vd mnsd sg_s sgd mnmkhmd_q

rohm _bbtltk_shnm fdmdq_sdc ax sgd ldbg_mhrl cdrbqhadc
_anud rgntkc ad cdsdbs_akd trhmf l_fmdsn,noshb_k sdbg,
mhptdr a_rdc nm tksq_e_rs k_rdq otkrdr rtbg _r Jdqq

EHF- 1- %_( A_mc rsqtbstqd ne Sk.Rh%000( rgnvhmf sgd nts,ne,ok_md rohm onk_qhy_shnm ne sgd rtqe_bd a_mcr %fhudm ax sgd bnknq bncd(- Sgd
cnssdc khmd qdoqdrdmsr sgd bgdlhb_k onsdmsh_k) μ) enq _ m,cnodc rxrsdl- %a( L_whltl u_ktd ne sgd rghes btqqdms _r _ etmbshnm ne cnohmf- ;s
d_bg u_ktd ne μ) sgd eqdptdmbx _mc onk_qhy_shnm ne sgd khfgs hr bgnrdm sn l_whlhyd sgd btqqdms- Sgd hmrds rgnvr sgd 2C rghes
ognsnbnmctbshuhsx rodbsq_ enq μ ¼ �-2 dU- %b( Hm aktd) _mftk_q chrsqhatshnm ne sgd rghes btqqdms fdmdq_sdc ax khmd_qkx onk_qhydc khfgs vhsg
u_qxhmf onk_qhy_shnm _mfkd θ _mc eqdptdmbx ω ¼ �-52 dU enq μ ¼ �-2 dU- Hm qdc) sgd o_ssdqm ne sgd onrrhakd dkdbsqnrs_shb bnmsqhatshnm
%_qahsq_qx tmhsr(-
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lhbqnrbnox Z46)47[- ;ksdqm_shudkx) sgd _rrnbh_sdc rohm
sq_mronqs ogdmnldm_ bntkc ad oqnadc uh_ sgd hmudqrd rohm
G_kk deedbs Z48)5/[- Sghr hr o_qshbtk_qkx oqnlhrhmf) _r hs
vntkc dm_akd _m noshb_kkx bnmsqnkkdc) nm,cdl_mc mnmkhmd_q
rohm ehksdq _mc hmidbsnq) vhsgnts sgd mddc enq edqqndkdbsqhb
l_sdqh_kr Z50[ nq atkj bqxrs_kr vhsg otqdkx hm,ok_md rohm
sdwstqdr Z51[-
Hm rtll_qx) vd g_ud oqdrdmsdc _ cds_hkdc rstcx ne

mnmkhmd_q ognsnbtqqdmsr _qhrhmf eqnl rohm,nqahs rokhs rtqe_bd
rs_sdr- Adrhcdr u_khc_shmf sgd etmc_ldms_k _rodbsr ne sgd
deedbs hm sgd Q_rga_ oqnsnsxod ;t%000( rtqe_bd) vd g_ud
hcdmshehdc _m noshl_k ok_senql enq dwodqhldms_k cdsdbshnm hm
sgd Sk.Rh%000( rtqe_bd- Ntq b_kbtk_shnmr g_ud rgnvm sg_s sgd
l_fmhstcd ne sgd fdmdq_sdc atkj ognsnunks_hb deedbs hr vdkk
vhsghm sgd ld_rtq_akd khlhsr) _mc vd g_ud oqnuhcdc bkd_q
_mftk_q ehmfdqoqhmsr enq hsr cdsdbshnm-Vghkdvd g_ud enbtrdc
nm Sk.Rh%000() sgd deedbs hr fdmdq_k fhudm sg_s hs cndr mns
qdpthqd hmudqrhnm,rxlldsqx aqd_jhmf ne sgd atkj rtarsq_sd)
gdmbd rhlhk_q ed_stqdr rgntkc ad dwodbsdc hm nsgdq
dwsdmrhudkx rstchdc gd_ux,dkdldms bnlontmcr Z52�56[-
;cchshnm_kkx) vd g_ud dwoknqdc sgd mnmkhmd_q rohm bntmsdq,
o_qs ne sghr deedbs) cdlnmrsq_shmf sg_s Sk.Rh%000( etmbshnmr _r
_m deedbshud rohm ehksdq) vhsg hsr odqenql_mbd stm_akd sgqntfg
cnohmf- Mns_akx) mnmkhmd_q rohm btqqdmsr oqnuhcd e_q fqd_sdq
ekdwhahkhsx sg_m sgd bnmudmshnm_k khmd_q _ooqn_bg) vghbg hr
khlhsdc ax sgd knvdq chldmrhnm_khsx ne sgd rohm G_kk
bnmctbshuhsx sdmrnq _mc nmkx odqlhsr sq_mrudqrd rohm

_bbtltk_shnm Z46)57)58[- Sgd hmsdqok_x adsvddm rohm sdwstqd
_mc mnmkhmd_q qdronmrdr o_udr sgdv_x enq mnudk rsq_sdfhdr hm
dmfhmddqhmf ro_sh_k, _mc rohm,rdkdbshud mnmkhmd_q rohm fdm,
dq_shnm) needqhmf dmg_mbdc bnmsqnk _mc stm_ahkhsx enq rohm,
sqnmhb _ookhb_shnmr-

9bimnvkdcfldmsr�Sgd _tsgnqr sg_mj E- cd It_m enq
hmrhfgsetk chrbtrrhnmr _mc ghfgkhfgshmf qdkdu_ms khsdq_stqd-
I- R-) O- F-,F-) _mc I- H-,;- _bjmnvkdcfd sgd ehm_mbh_k
rtoonqs ne sgd Dtqnod_m Tmhnm�r Gnqhynm 1/1/ qdrd_qbg
_mc hmmnu_shnm oqnfq_l tmcdq sgd Dtqnod_m Qdrd_qbg
Bntmbhk %DQB( Fq_ms ;fqddldms Mn- 835518 RsF
OgnsnMnv- C- G-,O- hr fq_sdetk enq etmchmf eqnl sgd
Chots_bhñm Enq_k cd Fhotyjn_ sgqntfg Fq_msr Mn- 1/12,
EDKK,/////1,/0) Mn- 1/13,EDKK,/////8,/0) Mn- 1/14,
EDKK,/////3,/0 _mc Mn- 1/14,BHD3,////25,/0- C- G-,O-
_mc I- H-,;- _qd _krn fq_sdetk eqnl rtoonqs ne sgd Ro_mhrg
LHBHT.;DH .0/-02/28.4/00///00/22 _mc EDCDQ) TD
sgqntfg Oqnidbs Mn- OHC1/12,036213M;,H//- Sgd _tsgnqr
_bjmnvkdcfd rtoonqs eqnl HJTQ Rsq_sdfx) Pt_mstl
Sdbgmnknfhdr 1/14 oqnidbs L,Svhrs) eqnl sgd
Cdo_qsldms ne Rbhdmbd) Tmhudqrhshdr _mc Hmmnu_shnm ne
sgd A_rptd Fnudqmldms-

CVsV VuVhkVahkhsw�Sgd c_s_ sg_s rtoonqs sgd ehmchmfr ne
sghr Kdssdq _qd nodmkx _u_hk_akd Z6/[-

EHF- 2- %_( Rbgdl_shb qdoqdrdms_shnm ne mnmkhmd_q rohm btqqdms fdmdq_shnm ax rtqe_bd rs_sdr- Nts,ne,ok_md %�x( nq hm,ok_md % �k( rohm CB
btqqdmsr b_m ad chqdbsdc sn cheedqdms bnms_bsr _s sgd rtqe_bd cdodmchmf nm sgd onk_qhy_shnm ne sgd hmbhcdms khfgs ehdkc- %a( Aqhkknthm ynmd
�,qdrnkudc rohm nts,ne,ok_md %sno( _mc hm,ok_md %anssnl( bnlahm_shnmr ne sgd rohm hmidbshnm bnmctbshuhsx sdmrnq bnlonmdmsr- Sgd
bnmshmtntr _mc c_rgdc _qbr _qntmc sgd u_kkdxr cdmnsd sgd oqnidbsdc Edqlh rtqe_bdr _s μ ¼ �-14 dU _mc μ ¼ �-34 dU) qdrodbshudkx-
%b( Rodbsq_ ne ξy:www _mc ξw:xxx enq μ ¼ �-14 dU _mc μ ¼ �-34 dU- Mnsd sg_s _s μ ¼ �-14 dU nmkx sgd nts,ne,ok_md bnlonmdms bnmsqhatsdr
rhfmhehb_mskx- %c( �,qdrnkudc pt_mshshdr _knmf sgd ;J � ;� o_sg) vgdqd sgd udqshb_k rnkhc _mc c_rgdc khmdr bnqqdronmc sn sgd hmsdqrdbshnm ne
sgd o_sg vhsg sgd Edqlh rtqe_bdr hkktrsq_sdc hm %a(- Sno9 u_qh_shnm hm sgd cheedqdmbd ne sgd hmsq_a_mc udknbhsx _knmf S ¼ w- Lhcckd9 ξy:www

_mc ξx:www bnlonmdmsr onk_qhydc nts ne ok_md %�x) aktd btqud( _mc hm ok_md % �k) qdc btqud(- Anssnl9 nts,ne,ok_md _mc hm,ok_md rohm
onk_qhy_shnm bnlonmdmsr-
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Z0[ U- H- Adkhmhbgdq) D- K- Hubgdmjn) _mc A- H- Rstql_m) Jhmdshb
sgdnqx ne sgd chrok_bdldms ognsnunks_hb deedbs hm ohdyn,
dkdbsqhbr) Yg- Djro- Sdnq- Ehy- 72) 538 %0871(-

Z1[ A- H- Rstql_m _mc U- L- Eqhcjhm) Sgd ognsnunksVhb Vmc
ognsnqdeqVbshud deedbsr hm mnmbdmsqnrwlldsqhb lVsdqhVkr
%Fnqcnm _mc Aqd_bg) Knmcnm) 0881(-

Z2[ Q- unm A_ksy _mc V- Jq_ts) Sgdnqx ne sgd atkj ognsnunks_hb
deedbs hm otqd bqxrs_kr) Ogxr- Qdu- A 12) 448/ %0870(-

Z3[ I- L_) P- Ft) X- Kht) I- K_h) O- Xt) W- Ygtn) Y- Kht) I-,G-
Bgdm) I- Edmf) _mc C- Rtm) Mnmkhmd_q ognsnqdronmrd ne
sxod,HH Vdxk rdlhlds_kr) M_s- L_sdq- 07) 365 %1/08(-

Z4[ F- A- Nrsdqgntcs) K- J- Chdadk) L- I- Fq_x) W- X_mf) I-
Rs_mbn) W- Gt_mf) A- Rgdm) M- Mh) O- I- Lnkk) X- Q_m ds Vk-)
Bnknrr_k lhc,hmeq_qdc atkj ognsnunks_hb deedbs hm _ sxod,H
Vdxk rdlhlds_k) M_s- L_sdq- 07) 360 %1/08(-

Z5[ X- I- Yg_mf) S- Hcdtd) L- Nmf_) E- Phm) Q- Rtytjh) ;- Y_j)
Q- Sdmmd) I- G- Rlds) _mc X- Hv_r_) Dmg_mbdc hmsqhmrhb
ognsnunks_hb deedbs hm stmfrsdm chrtkehcd m_mnstadr) M_stqd
%Knmcnm( 46-) 238 %1/08(-

Z6[ I- Jqhrgm_) O- F_qbh_,Fnhqhbdk_x_) E- cd It_m) _mc I- Ha_ády,
;yohqny) Tmcdqrs_mchmf sgd k_qfd rghes ognsnbtqqdms ne VR1
m_mnstadr9 ; bnlo_q_shud _m_kxrhr vhsg lnmnk_xdqr) Ogxr-
Qdu- A 0-7) 054307 %1/12(-

Z7[ I-,L- Khgl _mc B-,G- O_qj) Bnloqdgdmrhud sgdnqx ne
rdbnmc,nqcdq rohm ognsnbtqqdmsr) Ogxr- Qdu- A 0-4)
/341/0 %1/11(-

Z8[ G- Wt) G- V_mf) I- Ygnt) _mc I- Kh) Otqd rohm ognsnbtqqdms
hm mnm,bdmsqnrxlldsqhb bqxrs_kr9 Atkj rohm ognsnunks_hb
deedbs) M_s- Bnlltm- 01) 322/ %1/10(-

Z0/[ Q- Cnmf) Q- B_n) C- S_m) _mc Q- Edh) Bqxrs_k rxlldsqx
rdkdbsdc otqd rohm ognsnbtqqdms hm _ksdql_fmdshb hmrtk_snqr)
_qWhu91301-/8105-

Z00[ I- Rhuh_mdr) E- I- R_msnr) _mc I- Ha_ády,;yohqny) Noshb_k
rhfm_stqdr ne rohm rxlldsqhdr hm tmbnmudmshnm_k l_fmdsr)
Ogxr- Qdu- Kdss- 023) 0858/6 %1/14(-

Z01[ M- ;qy_sd) Q- ;- UÅyptdy,M_u_) _mc Adqm_qcn R- Ldmcny_)
Noshb_k rohm, _mc btqqdms,hmidbshnm rstcx nm Rh%000(,Hm
rtqe_bdr) Ogxr- Qdu- A 8-) 1/420/ %1/03(-

Z02[ I- K- B_adkknr) Adqm_qcn R- Ldmcny_) _mc ;- H- Rgjqdashh)
Noshb_k bngdqdms btqqdms bnmsqnk _s rtqe_bdr9 Sgdnqx ne
hmidbshnm btqqdms) Ogxr- Qdu- A 73) 084215 %1/00(-

Z03[ J-V- Jhl) S- Lnqhlnsn) _mc M- M_f_nr_) Rghes bg_qfd _mc
rohm ognsnbtqqdmsr hm Chq_b rtqe_bd rs_sdr ne snonknfhb_k
hmrtk_snq) Ogxr- Qdu- A 84) /24023 %1/06(-

Z04[ M- U- Kdoodmdm _mc K- D- Fnkta) Khmd_q ognsnf_ku_mhb
deedbs hm rtqe_bd rs_sdr ne snonknfhb_k hmrtk_snqr) Ogxr-
Qdu- A 0-6) K0503/2 %1/12(-

Z05[ E- Eqdhltsg) R- Aköfdk) _mc X- Lnjqntrnu) Bg_qfd _mc rohm
ognsnbtqqdmsr hm sgd Q_rga_ lncdk) Ogxr- Qdu- A 0-2)
/64317 %1/10(-

Z06[ S- ;c_l_msnontknr) L- Ldqsd) C- Fn) E- Eqdhltsg) R-
Aköfdk) _mc X- Lnjqntrnu) K_rdq,hmctbdc bg_qfd _mc rohm
ognsnbtqqdmsr _s sgd Ah;f1 rtqe_bd9 ; ehqrs,oqhmbhokdr admbg,
l_qj) Ogxr- Qdu- Qdr- 3) /32/35 %1/11(-

Z07[ S- ;c_l_msnontknr) L- Ldqsd) C- Fn) E- Eqdhltsg) R-
Aköfdk) _mc X- Lnjqntrnu) Nqahs_k Q_rga_ deedbs _r _
ok_senql enq qnatrs nqahs_k ognsnbtqqdmsr) Ogxr- Qdu- Kdss-
021) /658/0 %1/13(-

Z08[ F- Bg_mf) I-,W- Xhm) S- Mdtodqs) C_mhdk R- R_mbgdy) H-
Adknonkrjh) Rnmfsh_m R- Yg_mf) Sxkdq ;- Bnbgq_m) Y- Bg·dmf)

L-,B- Grt) R-,L- Gt_mf) A- Kh_m) R-,X- Wt) G- Khm) _mc
L- Y- G_r_m) Tmbnmudmshnm_k ognsnbtqqdmsr eqnl rtqe_bd
Edqlh _qbr hm snonknfhb_k bghq_k rdlhlds_kr) Ogxr- Qdu- Kdss-
013) 0553/3 %1/1/(-

Z1/[ I- B_n) L- V_mf) Y-,L- Xt) _mc X- X_n) Atkj edqlh _qb
sq_mrhshnm hmctbdc k_qfd ognsnf_ku_mhb deedbs hm Vdxk
rdlhlds_kr) Ogxr- Qdu- A 0-5) 014305 %1/11(-

Z10[ I- E- Rsdhmdq) ;- U- ;mcqddu) _mc L- Aqdhsjqdhy) Rtqe_bd
ognsnf_ku_mhb deedbs hm Vdxk rdlhlds_kr) Ogxr- Qdu- Qdr- 3)
/12/10 %1/11(-

Z11[ I- Gdmj) L- Gndrbg) I- Nrsdqv_kcdq) ;- Dqmrs) _mc O- Aqtmn)
Rohm,nqahs bntokhmf hm sgd K,f_o rtqe_bd rs_sdr ne ;t%000(9
rohm,qdrnkudc ognsndlhrrhnm dwodqhldmsr _mc ehqrs,oqhmbh,
okdr b_kbtk_shnmrI- Ogxr- Bnmcdmr- L_ssdq 05) 6470 %1//3(-

Z12[ I- D- Rhod _mc ;- H- Rgjqdashh) Rdbnmc,nqcdq noshb_k qdronmrd
hm rdlhbnmctbsnqr) Ogxr- Qdu- A 50) 4226 %1///(-

Z13[ Rdd Rtookdldms_k L_sdqh_k _s gsso9..khmj-_or-nqf.
rtookdldms_k.0/-00/2.g7qo,qsm7 enq _cchshnm_k hmenql_shnm
ne sgd bg_qfd _mc rohm ognsnmbnmctbshuhsx dwoqdrrhnm)
lncdk) _mc l_sdqh_k b_kbtk_shnmr) vghbg hmbktcdr
Qder- Z7)12)14[-

Z14[ R- R- Srhqjhm) Ghfg odqenql_mbd V_mmhdq hmsdqonk_shnm ne
adqqx btqu_stqd _mc qdk_sdc pt_mshshdr vhsg V_mmhdqAdqqh bncd)
moi Bnlots- L_sdq- 6) 22 %1/10(-

Z15[ R- K_Rgdkk) A- ;- LbCntf_kk) _mc D- Idmrdm) Rohm rokhsshmf
ne _m ;t%000( rtqe_bd rs_sd a_mc nardqudc vhsg _mfkd
qdrnkudc ognsndkdbsqnm rodbsqnrbnox) Ogxr- Qdu- Kdss- 66)
2308 %0885(-

Z16[ L- Gdhcd) F- Ahgkl_xdq) O- L_uqnontknr) ;- Aqhmfdq) _mc R-
Aköfdk) Rohm nqahs cqhudm ogxrhbr _s rtqe_bdr) Orh,j Mdvrk-
67) 00/8 %1//5() gssor9..orh,j-mds.cnvmkn_c.ghfgkhfgsr.
Ghfgkhfgs]67-oce-

Z17[ I- Ha_ády,;yohqny) ;- Adqf_q_) D- X- Rgdql_m) _mc ;-
Dhftqdm) Rohm,ekho sq_mrhshnmr _mc cdo_qstqd eqnl sgd Q_rga_
lncdk hm sgd ;t%000( rtqe_bd) Ogxr- Qdu- A 77) 0143/3
%1/02(-

Z18[ K- Et) Gdw_fnm_k v_qohmf deedbsr hm sgd rtqe_bd rs_sdr ne sgd
snonknfhb_k hmrtk_snq Ah1Sd2) Ogxr- Qdu- Kdss- 0-2) 1557/0
%1//8(-

Z2/[ I- Ha_ády,;yohqny) Rsdo_m R- Srhqjhm) _mc H- Rnty_) ;a hmhshn
b_kbtk_shnm ne sgd rghes ognsnbtqqdms ax V_mmhdq hmsdqonk_,
shnm) Ogxr- Qdu- A 86) 134032 %1/07(-

Z20[ B- V_mf) W- Kht) K- J_mf) A-,K- Ft) X- Wt) _mc V- Ct_m)
Ehqrs,oqhmbhokdr b_kbtk_shnm ne mnmkhmd_q noshb_k qdronmrdr ax
V_mmhdq hmsdqonk_shnm) Ogxr- Qdu- A 85) 004036 %1/06(-

Z21[ I- Ha_ády,;yohqny) E- cd It_m) _mc H- Rnty_) ;rrdrrhmf sgd
qnkd ne hmsdq_snlhb onrhshnm l_sqhw dkdldmsr hm shfgs,ahmchmf
b_kbtk_shnmr ne noshb_k oqnodqshdr) RbhOnrs Ogxr- 01) /6/
%1/11(-

Z22[ ;- Fgnrg) ;_qnm L- Rbg_mjkdq) _mc ;mcqdv L- Q_ood)
Bgnnrhmf shfgs,ahmchmf lncdkr enq _bbtq_sd nosndkdbsqnmhb
qdronmrdr) Ogxr- Qdu- A 000) 0141/2 %1/14(-

Z23[ O- Fh_mmnyyh ds Vk-) PT;MSTL DROQDRRN9 ; lnctk_q _mc
nodm,rntqbd rnesv_qd oqnidbs enq pt_mstl rhltk_shnmr ne
l_sdqh_kr) I- Ogxr- Bnmcdmr- L_ssdq 10) 2844/1 %1//8(-

Z24[ O- Fh_mmnyyh ds Vk-) ;cu_mbdc b_o_ahkhshdr enq l_sdqh_kr
lncdkkhmf vhsg Pt_mstl DROQDRRN) I- Ogxr- Bnmcdmr-
L_ssdq 18) 3548/0 %1/06(-

Z25[ ;- Q- Otdmsd,Tqhnm_) R- R- Srhqjhm) H- Rnty_) _mc I- Ha_ády,
;yohqny) ;a hmhshn rstcx ne sgd mnmkhmd_q noshb_k oqnodqshdr
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_mc cb ognsnbtqqdms ne sgd Vdxk rdlhlds_k S_HqSd3) Ogxr-
Qdu- A 0-6) 1/41/3 %1/12(-

Z26[ J- R_j_lnsn) S- Nc_) ;- Jhltq_) J- Lhx_lnsn) L-
Srtihj_v_) ;- Hl_h) M- Tdmn) G- M_l_s_ld) L-
S_mhftbgh) O- D- I- Dqhjrrnm) _mc Q- H- F- Tgqadqf) ;aqtos
qns_shnm ne sgd Q_rga_ rohm sn sgd chqdbshnm odqodmchbtk_q sn
sgd rtqe_bd) Ogxr- Qdu- Kdss- 0-1) /857/4 %1//8(-

Z27[ J- R_j_lnsn) S-,G- Jhl) S- Jtytl_jh) A- Lökkdq) X-
X_l_lnsn) L- Ngs_j_) I- Q- Nrhdbjh) J- Lhx_lnsn) X-
S_jdhbgh) ;- G_q_r_v_) R- C- Rsnkvhij) ;- A- Rbglhcs) I-
Etihh) Q- H- F- Tgqadqf) L- Cnm_sg) G- V- Xdnl) _mc S- Nc_)
U_kkdx rohm onk_qhy_shnm ax trhmf sgd dwsq_nqchm_qx Q_rga_
deedbs nm rhkhbnm) M_s- Bnlltm- 3) 1/62 %1/02(-

Z28[ R- C- Rsnkvhij) ;- A- Rbglhcs) L- Cnm_sg) J- R_j_lnsn)
_mc O- Jqöfdq) Qns_shmf rohm _mc fh_ms rokhsshmf9 Tmnbbtohdc
rtqe_bd dkdbsqnmhb rsqtbstqd ne Sk.Rh%000() Ogxr- Qdu- Kdss-
000) 0653/1 %1/02(-

Z3/[ R- C- Rsnkvhij) ;- A- Rbglhcs) J- R_j_lnsn) O- Jqöfdq) _mc
L- Cnm_sg) U_kkdx rohm onk_qhy_shnm ne Sk.Rh%000() Ogxr-
Qdu- L_sdq- 0) /535/3 %1/06(-

Z30[ L-,G- Kht _mc B-,Q- Bg_mf) Tors_mchmf Q_rga_ rohm hm
gnmdxbnla k_sshbdr9 Dkdbsqhb_kkx qdudqrhakd rtqe_bd rohm
onk_qhy_shnm) Ogxr- Qdu- A 7-) 1302/3%Q( %1//8(-

Z31[ I- Ha_ády,;yohqny) ;- Dhftqdm) _mc ;- Adqf_q_) Qdk_shuhrshb
deedbsr _mc etkkx rohm,onk_qhydc Edqlh rtqe_bd _s sgd
Sk.Rh%000( rtqe_bd) Ogxr- Qdu- A 73) 014324 %1/00(-

Z32[ V- S- G- Jnbg) Q- Ltmrdq) _mc O- Vöqedk) ;mnl_kntr
ognsnunks_fd hm A_ShN2) Edqqndkdbsqhbr 02) 2/4 %0865(-

Z33[ R- L- Xntmf) E- Ygdmf) _mc ;- L- Q_ood) Ehqrs,oqhmbhokdr
b_kbtk_shnm ne sgd atkj ognsnunks_hb deedbs hm ahrltsg edqqhsd)
Ogxr- Qdu- Kdss- 0-8) 1255/0 %1/01(-

Z34[ R- L- Xntmf _mc ;- L- Q_ood) Ehqrs oqhmbhokdr b_kbtk_shnm
ne sgd rghes btqqdms ognsnunks_hb deedbs hm edqqndkdbsqhbr)
Ogxr- Qdu- Kdss- 0-8) 0055/0 %1/01(-

Z35[ R- X- X_mf) I- Rdhcdk) R- I- Axqmdr) O- Rg_edq) B-,G- X_mf)
L- C- Qnrrdkk) O- Xt) X-,G- Bgt) I- E- Rbnss) I- V- ;fdq HHH)
K- V- L_qshm) _mc Q- Q_ldrg) ;anud,a_mcf_o unks_fdr
eqnl edqqndkdbsqhb ognsnunks_hb cduhbdr) M_s- M_mnsdbgmnk-
4) 032 %1/0/(-

Z36[ I- Ha_ády,;yohqny) H- Rnty_) _mc E- cd It_m) Chqdbshnm_k rghes
btqqdms hm lhqqnq,rxlldsqhb AB1M) Ogxr- Qdu- Qdr- 1)
/02152 %1/1/(-

Z37[ E- Cdkncnuhbh _mc B- O_hkk_qc) Ognsnf_ku_mhb rghes btqqdmsr
hm AhEdN2“K_EdN2 rtodqk_sshbdr) ;BR ;ook- Dmdqfx L_sdq-
7) 0605 %1/14(-

Z38[ K- Y- S_m) E- Ygdmf) R- L- Xntmf) E- V_mf) R- Kht) _mc
;- L- Q_ood) Rghes btqqdms atkj ognsnunks_hb deedbs hm onk_q
l_sdqh_kr”gxaqhc _mc nwhcd odqnurjhsdr _mc adxnmc) moi
Bnlots- L_sdq- 1) 05/15 %1/05(-

Z4/[ ;- L- Fk_rr) C- unm cdq Khmcd) _mc S- I- Mdfq_m) Ghfg,
unks_fd atkj ognsnunks_hb deedbs _mc sgd ognsnqdeq_bshud
oqnbdrr hm KhMaN2) ;ook- Ogxr- Kdss- 14) 122 %0863(-

Z40[ Y- C_h) ;_qnm L- Rbg_mjkdq) K- F_n) Kh_mf Y- S_m) _mc
;- L- Q_ood) Ognmnm,_rrhrsdc a_kkhrshb btqqdms eqnl ehqrs,
oqhmbhokdr b_kbtk_shnmr) Ogxr- Qdu- Kdss- 015) 0663/2
%1/10(-

Z41[ Y- C_h _mc ;- L- Q_ood) Ehqrs,oqhmbhokdr b_kbtk_shnm ne
a_kkhrshb btqqdms eqnl dkdbsqnm,gnkd hmsdq_bshnm) Ogxr- Qdu- A
0-3) 1241/2 %1/10(-

Z42[ O- F_qbh_,Fnhqhbdk_x_) H- F- Ftqsta_x) _mc ;- Dhftqdm)
Bntokdc rohm _mc dkdbsqnm,ognmnm hmsdq_bshnm _s sgd
Sk.Rh%000( rtqe_bd eqnl qdk_shuhrshb ehqrs,oqhmbhokdr b_kbtk_,
shnmr) Ogxr- Qdu- A 86) 1/03/4%Q( %1/07(-

Z43[ G- Wt) G- V_mf) I- Ygnt) _mc I- Kh) Otqd rohm ognsnbtqqdms
hm mnm,bdmsqnrxlldsqhb bqxrs_kr9 Atkj rohm ognsnunks_hb
deedbs) M_s- Bnlltm- 01) 322/ %1/10(-

Z44[ R- L- Xntmf) E- Ygdmf) _mc ;- L- Q_ood) Oqdchbshnm ne _
khmd_q rohm atkj ognsnunks_hb deedbs hm _mshedqqnl_fmdsr)
Ogxr- Qdu- Kdss- 00-) /461/0 %1/02(-

Z45[ Q- Edh) R- Xt) X- Kt) K- Ygt) _mc K- X_mf) Rvhsbg_akd
dmg_mbdc rohm ognsnbtqqdms hm Q_rga_ _mc btahb Cqdrrdk,
g_tr edqqndkdbsqhb rdlhbnmctbsnqr) M_mn Kdss- 10) 1154
%1/10(-

Z46[ X- J- J_sn) Q- B- Lxdqr) ;- B- Fnrr_qc) _mc C- C-
;vrbg_knl) Nardqu_shnm ne sgd rohm G_kk deedbs hm rdlh,
bnmctbsnqr) Rbhdmbd 2-5) 080/ %1//3(-

Z47[ S- Nf_r_v_q_) Shld,qdrnkudc udbsnq,ehdkc hl_fhmf ne rohm,
v_ud oqno_f_shnm hm odql_kknx rsqhodr trhmf vhcd,ehdkc
l_fmdsn,noshb_k Jdqq lhbqnrbnox) Ogxr- Qdu- ;ook- 1-)
/13/0/ %1/12(-

Z48[ D- R_hsng) L- Tdc_) G- Lhx_ihl_) _mc F- S_s_q_) Bnmudqrhnm
ne rohm btqqdms hmsn bg_qfd btqqdms _s qnnl sdlodq_stqd9
Hmudqrd rohm,G_kk deedbs) ;ook- Ogxr- Kdss- 77) 0714/8 %1//5(-

Z5/[ S- Jhltq_) X- Ns_mh) S- R_sn) R- S_j_g_rgh) _mc R- L_dj_v_)
Qnnl,sdlodq_stqd qdudqrhakd rohm G_kk deedbs) Ogxr- Qdu-
Kdss- 87) 0455/0 %1//6(-

Z50[ W- Kht) I- C- Atqsnm) L- X- Ygtq_ukdu) _mc Dufdmx X-
Srxla_k) Dkdbsqhb bnmsqnk ne rohm hmidbshnm hmsn _ edqqndkdb,
sqhb rdlhbnmctbsnq) Ogxr- Qdu- Kdss- 003) /355/0 %1/04(-

Z51[ Y- JnuÅbr,Jq_try) ;- L- Gnptd) O- L_jj) A- Rydmso·dsdqh)
L- Jnbrhr) A- Eökóo) L- U- X_jtrgdu) S- U- Jtymdsrnu_)
N- D- Sdqdrgbgdmjn) J- ;- Jnjg) H- D- KtjÅbr) S- S_mhftbgh)
J- V_s_m_ad) R- O- C_rg) _mc R- Brnmj_) Dkdbsqhb_kkx
bnmsqnkkdc rohm hmidbshnm eqnl fh_ms Q_rga_ rohm�nqahs
bnmctbsnq AhSdAq) M_mn Kdss- 1-) 3671 %1/1/(-

Z52[ F- Ahgkl_xdq) O- L- Atgk) A- Ctod) H- K- Edqm_mcdr) E-
Eqdhltsg) I- F_xkdr) R- Gdhmyd) M- Jhrdkdu) R- Kntmhr) X-
Lnjqntrnu) _mc R- Aköfdk) L_fmdshb rjxqlhnmr9 Rsqtbstqd)
rs_ahkhsx) _mc sq_mronqs ogdmnldm_) Orh,j Mdvrk-,Ghfgkhfgsr
028) 3/ %1/07() gssor9..orh,j-mds.cnvmkn_c.ghfgkhfgsr.
Ghfgkhfgs]028-oce-

Z53[ I- Ha_ády,;yohqny) ;- Dhftqdm) D- X- Rgdql_m) _mc ;-
Adqf_q_) Rohm,ekho sq_mrhshnmr hmctbdc ax shld,cdodmcdms
dkdbsqhb ehdkcr hm rtqe_bdr vhsg rsqnmf rohm,nqahs hmsdq_bshnm)
Ogxr- Qdu- Kdss- 0-8) 0453/0 %1/01(-

Z54[ J- X_ih) X- Ngsrtan) R- G_ss_) G- Njtx_l_) J- Lhx_lnsn)
S- Njtc_) ;- Jhltq_) G- M_l_s_ld) L- S_mhftbgh) _mc
S- ;qtf_) K_qfd Q_rga_ rohm rokhsshmf ne _ lds_kkhb rtqe_bd,
rs_sd a_mc nm _ rdlhbnmctbsnq rtqe_bd) M_s- Bnlltm- 0) 06
%1/0/(-

Z55[ H- Fhdqy) S- Rtytjh) D- Eq_msydrj_jhr) R- Onmr) R- Nrs_mhm) ;-
Dqmrs) I- Gdmj) L- Fqhnmh) J- Jdqm) _mc B- Q- ;rs) Rhkhbnm
rtqe_bd vhsg fh_ms rohm rokhsshmf) Ogxr- Qdu- Kdss- 0-2)
/357/2 %1//8(-

Z56[ F- Ahgkl_xdq) R- Aköfdk) _mc D- U- Bgtkjnu) Dmg_mbdc
Q_rga_ rohm,nqahs rokhsshmf hm Ah;;fð000Þ _mc Oa;;fð000Þ
rtqe_bd _kknxr eqnl ehqrs oqhmbhokdr) Ogxr- Qdu- A 64) 084303
%1//6(-
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Z57[ I- Rhmnu_) C- Btkbdq) P- Mht) M- ;- Rhmhsrxm) S- Itmfvhqsg)
_mc ;- G- L_bCnm_kc) Tmhudqr_k hmsqhmrhb rohm G_kk deedbs)
Ogxr- Qdu- Kdss- 81) 0155/2 %1//3(-

Z58[ I- Rbgkhdl_mm) Rohm G_kk deedbs) Hms- I- Lnc- Ogxr- A 1-)
0/04 %1//5(-

Z6/[ I- Rhuh_mdr B_rs_án) O- F_qbh_,Fnhqhbdk_x_) C- Gdqm_mfñldy
O·dqdy) _mc I- Ha_ády,;yohqny) Qdrntqbdr eqnl ’Rtqe_bd,rs_sd
dmfhmddqhmf enq mnmkhmd_q bg_qfd _mc rohm ognsnbtqqdms
fdmdq_shnm–) Ydmncn) Udqrhnm u00/-4170.ydmncn-06100524
%1/14(-

Z60[ I- O- Odqcdv) J- Atqjd) _mc L- Dqmydqgne) Fdmdq_khydc
fq_chdms _ooqnwhl_shnm l_cd rhlokd) Ogxr- Qdu- Kdss- 66)
2754 %0885(-

Z61[ F-Ohyyh ds Vk-)V_mmhdq8/ _r _ bnlltmhsx bncd9Mdved_stqdr _mc
_ookhb_shnmr) I- Ogxr- Bnmcdmr- L_ssdq 21) 0548/1 %1/1/(-

Z62[ G- Kdd _mc G- I- Bgnh) Qnkd ne c nqahs_kr hm sgd Q_rga_,sxod
rohm rokhsshmf enq mnakd,lds_k rtqe_bdr) Ogxr- Qdu- A 75)
/34326 %1/01(-

Z63[ Q- Edh) Kh_mf Y- S_m) _mc ;mcqdv L- Q_ood) Rghes,btqqdms
atkj ognsnunks_hb deedbs hmektdmbdc ax pt_rho_qshbkd _mc
dwbhsnm) Ogxr- Qdu- A 0-0) /340/3 %1/1/(-

Z64[ O- F_qbh_,Fnhqhbdk_x_) I- Jqhrgm_) _mc I- Ha_ády,;yohqny)
Hmbktchmf l_mx,ancx deedbsr hmsn sgd v_mmhdq,hmsdqonk_sdc
pt_cq_shb ognsnqdronmrd sdmrnq) Ogxr- Qdu- A 0-6) 1/40/0
%1/12(-

Clc GSssdp

Lncdkhmf rtqeVbdr
Bnlots_shnm_k cds_hkr”Cdmrhsx etmbshnm_k sgdnqx

%CES( b_kbtk_shnmr vdqd odqenqldc trhmf sgd Pt_mstl
DROQDRRN o_bj_fd Z23)24[ vhsg sgd Odqcdv,Atqjd,
Dqmydqgne %OAD( ordtcnonsdmsh_k Z60[ _r _m _ooqnwhl_shnm
enq sgd dwbg_mfd,bnqqdk_shnm sdql- Hm sgd b_rd ne ;t%000()
sgd rk_a bnmrhrsdc ne 6 tmhs bdkkr) vhsg _m dmdqfx btsnee ne
34 Qx _mc _ Lnmjgnqrs,O_bj fqhc ne 6 ´ 6 ´ 0 � onhmsr-
Enq cnohmf) vd enkknvdc sgd rs_mc_qc oq_bshbd ne qhfhckx
rgheshmf sgd bgdlhb_k onsdmsh_k) fhudm sg_s sgd _ookhdc rghesr
_qd qdrsqhbsdc sn _ rl_kk vhmcnv bknrd sgd mdtsq_khsx onhms-
L_whl_kkx knb_khydc V_mmhdq etmbshnmr vdqd sgdm bnm,
rsqtbsdc eqnl sgd Aknbg dhfdmrs_sdr trhmf sgd V_mmhdq8/
rnesv_qd o_bj_fd Z61[) vgdqd sgd rtqe_bd rs_sdr vdqd
oqnidbsdc nmsn oy nqahs_kr Z62[ %rdd Qde- Z13[ enq _cchshnm_k
o_q_ldsdq cds_hkr _mc a_mc rsqtbstqd(- Ehm_kkx) sgd �,
qdrnkudc rghes _mc hmidbshnm ognsnbnmctbshuhshdr vdqd bnl,
otsdc enkknvhmf sgd ldsgncnknfx cdrbqhadc hm Qde- Z2/[- ;r
sgd l_whl_k knb_khy_shnm oqnbdrr cndr mns dmenqbd bqxrs_k
rxlldsqhdr) sgd �,qdrnkudc pt_mshshdr vdqd rxlldsqhydc hm
sgd enkknvhmf v_x- Ehqrs) vd bgnnrd _m hqqdctbhakd Aqhkknthm
ynmd- Sgdm) sgd qdrs ne sgd Aqhkknthm ynmd hr fdmdq_sdc
_r σSabð�Þ ¼

�
αβγ KSαKaβKbγσ

αβγðK�0�Þ vgdqd K hr
sgd l_sqhw qdoqdrdms_shnm ne _ bqxrs_k rxlldsqx- Ehm_kkx) sgd
qdrtksr eqnl _kk onrrhakd bgnhbdr _qd _udq_fdc-
Enq sgd b_kbtk_shnmr nm Sk.Rh%000( vd oqnbddc hm sgd

r_ld l_mmdq _r enq sgd ;t%000( rtqe_bd- Hm sghr b_rd) sgd
rhltk_shnm o_q_ldsdqr _qd _ rk_a rhyd ne 3 tmhs bdkkr) _m
dmdqfx btsnee ne 1// Qx) _ 13 ´ 13 ´ 0 �,onhms fqhc) _mc
oqnidbshnmr vhsg k ¼ 0: lp ¼ 0 enq sgd tmnbbtohdc rs_sdr-
Enq sgd b_kbtk_shnm ne sgd rodbsq_) sgd V_mmhdqAdqqh bncd v_r
dloknxdc Z14[- Sn bnmudqs sgd rk_a,b_kbtk_sdc ognsnbnm,
ctbshuhshdr sn sgdhq 2C dpthu_kdmsr) _ qdrb_khmf e_bsnq ltrs
ad _ookhdc sg_s _bbntmsr enq sgd chldmrhnmr ne sgd rk_a trdc
hm sgd rtqe_bd rhltk_shnmr9

�Sab

2C ¼ vhcsg ne rk_a
vhcsg ne _bshud k_xdqr

�Sab

rk_a� ð;0Þ

;bbnqchmf sn Qde- Z01[) vghbg rstchdr Hm.Rh%000( rtqe_bdr)
sgd l_inqhsx ne sgd hmidbshnm ognsnbnmctbshuhsx bnmsqhatshnm

nqhfhm_sdr eqnl sgd ehqrs entq k_xdqr ne sgd l_sdqh_k- Sghr
bnhmbhcdr qntfgkx vhsg sgd dwsdmrhnm ne rtqe_bd rs_sdr
qdonqsdc enq Sk.Rh%000( Z31[) gdmbd vd bnmrhcdq _ sns_k
vhcsg ne _bshud k_xdqr ne c ¼ 5-80 © hm Dp- %;0(-
;arnqoshnm _mc qdekdbshnm enq btqqdms fdmdq_shnm”Hm

nqcdq sn b_kbtk_sd sgd ognsnbtqqdms eqnl pt_cq_shb noshb_k
qdronmrdr) sgd dwoqdrrhnm enq _ r_lokd ne sghbjmdrr c

hkktlhm_sdc ax _ k_rdq vhsg rons rhyd ne vhcsg v qd_cr
Z6)63[)

I
S ¼ E

SaaðωÞ z ð0 � PðωÞÞð0 � d
�αaazcÞ z v z Ha

: ð;1Þ

vghbg hr u_khc ansg enq rtqe_bdr _r vdkk _r atkj rsqtbstqdr-
;anud) H

a ¼ bϵ�ðCaÞ1;1 hr sgd hmbhcdms khfgs hmsdmrhsx enq
_m _ookhdc dkdbsqhb ehdkc C

a) PðωÞ sgd qdekdbshuhsx _mc
αaaðωÞ ¼

ppp
1

j
ðω;bÞ

ppppppppppppppppppppppppppppp
0ϵaa0 � QdðϵaaÞ
X

vghbg hmunkudr sgd
chdkdbsqhb etmbshnm ϵSaðωÞ- Ehm_kkx) E

SaaðωÞ ¼
1σSaaðωÞ;bϵ�

pppp
ϵp

j
z αaaðωÞ rs_mcr enq sgd Fk_rr bndeehbhdms)

vghbg pt_mshehdr sgd fdmdq_shnm ne ognsnbtqqdmsr hm atkj
l_sdqh_kr s_jhmf _arnqoshnm hmsn _bbntms Z38)4/[- Hm ntq
b_kbtk_shnmr) vd bnmrhcdq _ k_rdq rons rhyd ne 4 μl hm khmd
vhsg Qde- Z3[- ;cchshnm_kkx) sgd qdekdbshuhsx b_m ad b_kbt,
k_sdc _r

PðωÞ ¼


pppppppppp
ϵðωÞ
X

� 0pppppppppp
ϵðωÞ
X

þ 0


1

� ð;2Þ

EHF- 3- Qdekdbshuhsx ne Sk.Rh%000( enq μ ¼ �-2� dU-
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;r sgd m,cnodc Sk.Rh%000( hr lds_kkhb) sgd bnmsqhatshnm sn
ϵðωÞ eqnl sgd Cqtcd bnmctbshuhsx v_r hmbktcdc enkknvhmf
sgd hlokdldms_shnm hm Qde- Z64[- Ehftqd 3 rgnvr sgd
eqdptdmbx cdodmcdms qdekdbshuhsx enq μ ¼ �-2 dU- Ntq
b_kbtk_shnmr rgnv sg_s hm sgd uhbhmhsx ne sgd rtqe_bd,rs_sd
rohm,rokhsshmf u_ktd ne ∼�-5 dU) 2� ne _kk hmbnlhmf khfgs hr
_arnqadc ax sgd rtqe_bd rs_sdr- Vd mnsd sg_s sghr hr hm khmd
vhsg oqduhntr drshl_sdr enq rohm,rokhs rtqe_bd rs_sdr hm Z53[-
Rxlldsqhb bnlahm_shnmr ne �,qdrnkudc rohm sdmrnq”

Ehftqd 2 hm sgd l_hm sdws rgnvr rxlldsqhb bnlahm_shnmr ne
sgd �,qdrnkudc rohm hmidbshnm ognsnbnmctbshuhshdr

Ξð�Þ ¼
P

r:Sab

=
r:Sabξr:Sabð�Þ: ð;3Þ

hm sgd rdmrd sg_s Ξð�Þ ¼ ΞðK�0 �Þ vhsg K _ bqxrs_k
rxlldsqx- Sgd qd_rnmhmf adghmc sghr bgnhbd hr sn rgnv
gnv sgd rohm,onk_qhydc hmidbshnm btqqdms _knmf sgd nts,ne,
ok_md chqdbshnm %y: Sab bnlonmdmsr( hr bnqqdk_sdc sn sgd
rohm sdwstqd vghbg hr lnrskx onk_qhydc _knmf y _qntmc J hm
_ v_x sg_s hs cndr mns cdodmc nm sgd bgnhbd ne J- ;r sgd
deedbs ne _ bqxrs_k rxlldsqx nm sgd rohm hmidbshnm ognsn,
bnmctbshuhsx hr

ξr:Sabð�Þ ¼
P

r
�
S

�
a

�
b

�

Krr
�KSS

�Kaa
�Kbb

�ξr
�
:S

�
a

�
b

�ðK�0�Þ: ð;4Þ

sgdm sgd qdk_shnmr

Ξð�Þ ¼
P

r:Sab

=
r:Sab

P

r
�
S

�
a

�
b

�

Krr
�KSS

�Kaa
�Kbb

�ξr
�
:S

�
a

�
b

�ðK�0�Þ

ð;5Þ

Ξð�Þ ¼ ΞðK�0�Þ ¼
P

r:Sab

=
r:Sabξr:SabðK�0�Þ ð;6Þ

enql _ rxrsdl ne dpt_shnmr vghbg fhudr _r _ qdrtks sgd
bndeehbhdmsr =

r:Sab) vghbg mddc mns ad tmhptd-
Hm sgd b_rd ne sgd 2l onhms fqnto) vd ehmc sgd

enkknvhmf bnlahm_shnmr sn ad hmu_qh_ms tmcdq =2 qns_shnm
_mc Kw lhqqnq rxlldsqx nodq_shnmr) nmd bnlahmhmf
sdmrnqr sg_s _qd nts,ne,ok_md _mc nmd hm,ok_md rohm onk_q,
hydc9

Ξntsð�Þ ∝ �ξy:wwwð�Þ þ ξy:wxxð�Þ þ 1ξy:xwxð�Þ ð;7Þ

Ξhmð�Þ ∝ �ξw:xwwð�Þ þ ξx:wxxð�Þ � ξw:xxxð�Þ þ ξx:wwwð�Þ�
ð;8Þ

Sgdrd bnlahm_shnmr bnqqdronmc sn sgd pt_mshshdr qdoqd,
rdmsdc hm Ehf- 2%a(-

OGXRHB;K QDUHDV KDSSDQR 024� 1451/0 %1/14(

1451/0,8


