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Rl_kk rtodqbnmctbshmf hrk_mcr b_m dwghahs bg_qfd pt_mshy_shnm* vgdqd Bntknla hmsdq_bshnmr bnlodsd
vhsg Bnnodq o_hqhmf- Trhmf rb_mmhmf stmmdkhmf rodbsqnrbnox* vd oqnad sghr hmsdqok_x ax ld_rtqhmf sgd
bg_qfhmf dmdqfx �CB( _mc sgd o_hqhmf dmdqfx ��( ne hmchuhct_k Oa m_mnhrk_mcr- Adknv _ bqhshb_k hrk_mc rhyd*
vgdqd CB = �* vd nardqud _ bqnrrnudq adsvddm dudm _mc ncc o_qhsx fqntmc rs_sdr- Ax _ookxhmf bnmsqnkkdc
unks_fd otkrdr* vd bnmshmtntrkx stmd sgd hrk_mc�r dkdbsqnrs_shb onsdmsh_k _mc l_o sgd etkk bg_qfd,o_qhsx
k_mcrb_od- Sgdrd qdrtksr cdlnmrsq_sd stm_akd rtodqbnmctbshmf fqntmc rs_sdr* needqhmf _ onsdmsh_k ok_senql
enq ptahs cdrhfm _mc bnmsqnk-

CNH9 0/-00/2.ujvq,l76u

Rhmfkd,dkdbsqnm stmmdkhmf sgqntfg _ lds_kkhb m_mno_qshbkd
b_o_bhshudkx bntokdc sn svn dkdbsqncdr hmunkudr _ Bntknla
bg_qfhmf dmdqfx* CB* cdsdqlhmdc ax sgd b_o_bhs_mbd ne sgd
itmbshnmr- Hm rteehbhdmskx rl_kk rxrsdlr* CB b_m dwbddc sgd
sgdql_k dmdqfx* l_jhmf hs dwodqhldms_kkx ld_rtq_akd Z0�5[-
Sghr dmdqfx a_qqhdq fhudr qhrd sn rdptdmsh_k dkdbsqnm stmmdkhmf
_mc tmcdqkhdr sgd nodq_shnm ne rhmfkd,dkdbsqnm sq_mrhrsnqr
�RDSr( Z3*6[- Hm bnmsq_rs sn sgd qdotkrhud m_stqd ne Bntknla
hmsdq_bshnmr* rtodqbnmctbshmf bnqqdk_shnmr hmsqnctbd _m
deedbshud _ssq_bshud hmsdq_bshnm* bg_q_bsdqhydc ax sgd rtodq,
bnmctbshmf f_o �* vghbg e_unqr sgd enql_shnm ne _ Bnnodq,
o_hq fqntmc rs_sd Z6�00[- Vgdm rtbg bnqqdk_shnmr _qd oqdrdms*
_r hm _ rtodqbnmctbshmf RDS* sgd bnlodshshnm adsvddm CB

_mc � etmc_ldms_kkx lnchehdr sgd rs_mc_qc RDS qdronmrd sn
_ f_sd unks_fd* kd_chmf sn _ sq_mrhshnm eqnl rhmfkd,dkdbsqnm sn
_ svn,dkdbsqnm odqhnchb adg_uhnq Z8*01*02[-

@ o_qshbtk_qkx qhbg qdfhld dldqfdr vgdm sgd bg_qfhmf
dmdqfx CB _mc sgd rtodqbnmctbshmf f_o � adbnld bnl,
o_q_akd _mc bnlodsd hm rdsshmf sgd fqntmc,rs_sd o_qhsx- Nm
nmd g_mc* o_hqhmf bnqqdk_shnmr vd_jdm _r sgd ld_m kdudk
ro_bhmf hmbqd_rdr Z5*03[: nm sgd nsgdq* knb_khydc Bnnodq
o_hqr qdl_hm oqnsdbsdc ax _ o_qhsx f_o lnctk_sdc ax sgd
bnlahmdc deedbsr ne CB _mc � Z04[- Gnvdudq* rhmbd ansg
ldbg_mhrlr kd_c sn _ f_o hm sgd cdmrhsx ne rs_sdr* chrdm,
s_mfkhmf sgdhq qdrodbshud qnkdr adbnldr dwodqhldms_kkx
bg_kkdmfhmf- Qdrnkuhmf sghr bnlodshshnm hr drrdmsh_k enq

tmcdqrs_mchmf sgd aqd_jcnvm ne rtodqbnmctbshuhsx Z04[
_mc sgd dldqfdmbd ne hmrtk_shmf og_rdr hm m_mnrb_kd
rxrsdlr Z05*06[-

Gdqd vd cdlnmrsq_sd etkk dkdbsqnrs_shb bnmsqnk nudq sgd
o_qhsx ne sgd rtodqbnmctbshmf fqntmc rs_sd hm hmchuhct_k Oa
hrk_mcr nm fq_ogdmd- Trhmf rb_mmhmf stmmdkhmf rodbsqnr,
bnox �RSR(* vd _bbdrr sgd qdfhld vgdqd o_hqhmf _mc
bg_qfhmf dmdqfhdr _qd bnlo_q_akd* _mc rgnv sg_s dudm,
o_qhsx _mc ncc,o_qhsx rtodqbnmctbshmf rs_sdr b_m bndwhrs
_mc ad qdudqrhakx stmdc uh_ f_shmf onsdmsh_kr- Sgd rtodq,
bnmctbshmf f_o hmbqd_rdr vhsg cdbqd_rhmf hrk_mc rhyd*
rhfm_khmf sgd nmrds ne Bntknla aknbj_cd- Ax sq_bjhmf
sgd f_o dunktshnm tmcdq l_fmdshb ehdkc* vd chrdms_mfkd sgd
bnmsqhatshnmr ne o_hqhmf ��( _mc bg_qfhmf dmdqfx �CB(* _mc
hcdmshex _ bqhshb_k q_chtr adknv vghbg CB = �- Hm sghr
qdfhld* ncc,o_qhsx fqntmc rs_sdr dldqfd vgdm _m dwbdrr
bg_qfd ne c hr _ccdc sn sgd hrk_mc- Vd hmctbd rtbg
sq_mrhshnmr ax _ookxhmf unks_fd otkrdr vhsg sgd RSL sho*
deedbshudkx f_shmf sgd hrk_mcr onsdmsh_k _r hm sgqdd,sdqlhm_k
fdnldsqhdr- Sgdrd ncc,o_qhsx rs_sdr dwghahs _ bg_q_bsdqhrshb
l_fmdshb,ehdkc,hmctbdc qdnodmhmf ne sgd f_o* dm_akhmf sgdhq
hcdmshehb_shnm- Sgd cdlnmrsq_sdc bnmsqnk nudq �* CB* _mc
sgd knb_k onsdmsh_k nodmr mdv qntsdr sn dmfhmddq o_qhsx,
a_rdc rtodqbnmctbshmf cduhbdr _mc oqnad sgd aqd_jcnvm ne
Bnnodq o_hqhmf _s sgd m_mnrb_kd-

Cdrbqhoshnm ne sgd rxrsdl�Vd trdc fq_ogdmd fqnvm nm
_ RhB rhmfkd bqxrs_k Z07*08[ _r _ rtarsq_sd* _mc cdonrhsdc _
∼0 LK _lntms ne kd_c _s qnnl sdlodq_stqd _mc tmcdq
tksq_ghfg u_bttl- Kd_c enqlr ek_s* sgqddenkc rxlldsqhb
hrk_mcr Z1/�11[ ZEhf- 0�_([* kxhmf hm chqdbs bnms_bs vhsg
fq_ogdmd Z12*13[* vhsg deedbshud q_chh qdee ¼ ð_qd_<��0<1

eqnl 4 ml sn lnqd sg_m 3/ ml* _mc gdhfgsr �e( eqnl 2
sn 04 ml-

)Sgdrd _tsgnqr bnmsqhatsdc dpt_kkx sn sghr vnqj-
–Bnms_bs _tsgnq9 rsde_mn-sqhuhmh=fl_hk-bnl
†Bnms_bs _tsgnq9 inm-nqsty_q-_=fl_hk-bnl
zBnms_bs _tsgnq9 ih-o_rbt_k=m_mnftmd-dt
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@s sgd a_rd sdlodq_stqd ne ntq RSL �0-1 J Z14[(* hrk_mcr
vhsg qdee = 2� ml rgnv _ rtodqbnmctbshmf fqntmc rs_sd
rhlhk_q sn atkj kd_c* rhlhk_q sn oqduhntr vnqjr Z10*11[-
Cheedqdmsh_k bnmctbs_mbd �cH<cS( rodbsq_ nm sgdrd hrk_mcr
Zd-f-* aktd btqud hm Ehf- 0�a([ chrok_x _ ABR,khjd f_o vhsg
rxlldsqhb bngdqdmbd od_jr-Vd trd Oa,bn_sdc rtodqbnmctbs,
hmf shor vhsg�r ∼ 0-2 ldU sn dmg_mbd ntq dmdqfx qdrnktshnm-
Sgd bngdqdmbd od_jr _ood_q _s�þ �r ∼ 1-5 ldU* qdrtkshmf
hm _� ≈ 0-2 ldU enq sgd hrk_mc* bknrd sn sgd atkj u_ktd ne kd_c
��Oa ¼ 0-24 ldU(- Hm bnmsq_rs* rl_kkdq hrk_mcr dwghahs rhf,
mhehb_mskx k_qfdq rodbsq_k f_or* _r rgnvm hm Ehf- 0�a( enq _m
qdee ∼ 10-6 ml hrk_mc* vhsg _ f_o ne ∼2-4 ldU- Sgd k_qfdq
f_o hr bnmrhrsdms vhsg sgd dwhrsdmbd ne _ bg_qfhmf dmdqfx CB

ctd sn Bntknla deedbsr Z15*16[-
Sn _bbntms enq Bntknla aknbj_cd deedbsr hm sgd dkdb,

sqnmhb sq_mronqs sgqntfg rl_kk rtodqbnmctbshmf hrk_mcr* vd
trd sgd cntakd,a_qqhdq stmmdkhmf itmbshnm �CASI( lncdk
rjdsbgdc hm Ehf- 0�b(- Sgd Oa hrk_mcr _qd b_o_bhshudkx
bntokdc sn sgd rtodqbnmctbshmf sho _mc sgd oqnwhlhshydc
fq_ogdmd r_lokd* _mc sgdhq G_lhksnmh_m bnms_hmr sgd svn
l_hm dmdqfx rb_kdr CB _mc � Z6*7*00*17[9

�G ¼ �GR þ �GB� ð0�

�GR ¼ 0 � ð�0� �m

1
�� ð1�

�GB ¼ ð �m � n�<c�1

1B
c
1 ¼ CBð �m � n�<c�1� ð2�

vgdqd �GR _bbntmsr enq sgd rtodqbnmctbshmf o_hqhmf* �GB

bnmrhcdqr sgd deedbs ne bg_qfhmf sgd hrk_mc* _mc B ¼ B0 þ
B1 hr sgd rtl ne sho,hrk_mc _mc hrk_mc,r_lokd itmbshnm
b_o_bhs_mbdr- Sgd etkk CASI lncdk hmbktcdr sgd stmmdkhmf
G_lhksnmh_m eqnl sgd hrk_mc sn sgd rtodqbnmctbshmf dkdbsqn,
cdr �rdd Rtookdldms_k L_sdqh_k enq _cchshnm_k cds_hkr Z18[(-
Sgd rtodqbnmctbshmf o_hqhmf sdql �GR _ccr sgd dmdqfx bnrs
ne _ pt_rho_qshbkd dwbhs_shnm � nmkx enq _m ncc mtladq ne
dkdbsqnmr hm sgd hrk_mc Z01*02*33�35[- Hm RSL B0 ≪ B1*
Z13*36*37[* sgdqdenqd sgd bg_qfhmf dmdqfx CB ∼ c

1
<1B1

cdodmcr l_hmkx nm sgd hrk_mc,rtarsq_sd b_o_bhs_mbd- Sgd
l_fmhstcd ne CB hr fdmdq_kkx mdfkhfhakd enq k_qfd hrk_mcr*
ats adbnldr rhy_akd _r B1 cdbqd_rdr enq rl_kk hrk_mcr- Hm
sghr b_rd* bg_mfdr ne sgd hmsdfdq bg_qfd hm sgd hrk_mc �m tonm
dkdbsqnm sq_mredq g_ud _m dmdqfx bnrs CB- Sghr u_ktd b_m ad
stmdc ax _m dkdbsqnrs_shb f_sd onsdmsh_k SE* qdoqdrdmsdc hm
Dp- �2( _r _ qdrhct_k �eq_bshnm_k( bg_qfd n� ¼ SEBE Z7[-

Sgd dhfdmu_ktdr ne Dp- �0( hm Ehf- 0�c( cdrbqhad o_q_ankhb
a_mcr Cmðn�� rghesdc hm n� ax nmd dkdldms_qx bg_qfd c-
Rtodqbnmctbshmf o_hqhmf q_hrdr sgd o_q_ank_r enq ncc
bg_qfd rs_sdr �nq_mfd( ax � qdk_shud sn dudm nmdr �aktd(-
@s n� ¼ �* dwbhshmf _ pt_rho_qshbkd hm sgd hrk_mc qdpthqdr
ansg sgd o_hqhmf dmdqfx � _mc sgd bg_qfhmf dmdqfx CB* rn
sgd rodbsq_k f_o qdekdbsr sgdhq bnlahmdc deedbs Z05[- @r ansg
cdodmc nm hrk_mc rhyd* rdo_q_shmf sgdhq bnmsqhatshnmr hr
mnmsqhuh_k-

�)(

�b( �c(

�a(

EHF- 0- �_( RSL hl_fd ne Oa hrk_mcr nm fq_ogdmd- �a( RSR
nm _ k_qfd �qdee ¼ 28-1 ml* e ¼ 3-1 ml* aktd( _mc rl_kk
�qdee ¼ 10-6 ml* e ¼ 03-0 ml* nq_mfd( hrk_mc l_qjdc hm sgd
hmrdsr- Sgd bnmctbs_mbd hr mnql_khydc sn EI * sgd mnql_k rs_sd
bnmctbs_mbd- @ ehmhsd CB b_trdr _ k_qfdq f_o hm sgd rl_kkdq hrk_mc-
�b( CASI bhqbths lncdkhmf sgd sho,hrk_mc,r_lokd fdnldsqx-
�c( Dhfdmrs_sdr ne sgd CASI G_lhksnmh_m* c_rgdc khmdr enq
CB ¼ �* hm aktd sgd dudm rs_sdr _mc nq_mfd sgd ncc rs_sdr-
RSR = Q ; 0/ L Ω: RSL = U ; 3// lU* H ; 1/ o@-

�)(

�a( �c(

�b(

EHF- 1- �_( Dunktshnm ne sgd rodbsq_k f_o vhsg _m nts,ne,ok_md
l_fmdshb ehdkc nm _ qdee ¼ 04-8 ml* e ¼ 04-4 ml hrk_mc- Sgd
c_rgdc khmd l_qjr sgd cH<cS rodbsqtl ne sgd a_qd Bntknla f_o
hm sgd hmrds- �a( F_o u_ktdr �aktd cnsr( dwsq_bsdc ax CASI ehsr sn
o_mdk �_(: sgd nq_mfd btqud qdrtksr eqnl sgd lncdk hm Rtookd,
ldms_k L_sdqh_k Z18[ sg_s b_ostqdr sgd rdptdmsh_k bknrhmf ne sgd sho
_mc r_lokd f_or* xhdkchmf CB _s ghfg ehdkcr- �b( Dwsq_bsdc u_ktdr
ne � _mc CB _r _ etmbshnm ne hrk_mc rhyd* vhsg bqnrrhmf _s
qV ∼ 01 ml- �c( CASI dhfdmrs_sdr enq CB = � _mc CB ; � _r _
etmbhnm ne sgd qdrhct_k bg_qfd n�- Enq CB = � �qdee ; 01 ml(* _m
ncc o_qhsx fqntmc rs_sd �FR( dldqfdr _qntmc n� ∼c-
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Vd _ccqdrr sghr ax _ookxhmf _m dwsdqm_k l_fmdshb ehdkc >

_mc lnmhsnqhmf sgd dunktshnm ne sgd rtodqbnmctbshmf f_o- @r
rgnvm hm Ehf- 1�_( enq _m hrk_mc vhsg deedbshud q_chtr
qdee ¼ 04-8 ml* ansg sgd sho _mc hrk_mc rtodqbnmctbshmf
f_or fq_ct_kkx bknrd vhsg hmbqd_rhmf >* vghkd CB qdl_hmr
ehdkc,hmcdodmcdms- Sgd dwsq_bsdc f_o _mc sgd sgdnqdshb_k ehs
_ood_q hm Ehf- 1�a( �cds_hkr ne sgd ehs hm Rtookdldms_k
L_sdqh_k Z18[(- Rs_qshmf eqnl _ ydqn,ehdkc f_o ne 1-5 lU*
sgd sho f_o ��r( bknrdr ehqrs _s _ bqhshb_k ehdkc ne >

sho
V ∼ �-7 S

�udqhehdc ax ld_rtqdldmsr nm atkj,khjd hrk_mcr(* enkknvdc ax
sgd hrk_mc f_o ��( _s >

hrk_mc
V ∼ 0-4 S �cds_hkr hm Rtookdldms_k

L_sdqh_k Z18[(- Sgtr* sgd qdl_hmhmf f_o nardqudc _s ghfgdq
ehdkcr Zhmrds ne Ehf- 1�_([ bnqqdronmcr dwbktrhudkx sn sgd
bg_qfhmf dmdqfx CB Z38[-

Sn qdud_k sgd rhyd cdodmcdmbd ne CB _mc �* vd _ookhdc
sghr oqnbdctqd sn 07 hrk_mcr vhsg qdee eqnl 0/ ml sn 24 ml-
@r rgnvm hm Ehf- 1�b(* CB hr mdfkhfhakd enq k_qfd hrk_mcr ats
hmbqd_rdr rhfmhehb_mskx vhsg cdbqd_rhmf hrk_mc rhyd- Sghr
cdodmcdmbd nqhfhm_sdr eqnl sgd b_o_bhs_mbd ne sgd hrk_mc,
fq_ogdmd hmsdqe_bd* rodbhehb_kkx B1 ∝ q

1
dee-

Hm bnmsq_rs* sgd rtodqbnmctbshmf f_o ��( ne sgd hrk_mcr
cdbqd_rdr _r sgd hrk_mc rhyd rgqhmjr* qdekdbshmf vd_jdmdc
rtodqbnmctbshmf bnqqdk_shnmr ctd sn sgd hmbqd_rhmf ld_m
kdudk rdo_q_shnm �δ( _qhrhmf eqnl bnmehmdldms Z16[ �lnqd
cds_hkr _ants δ hm Rtookdldms_k L_sdqh_k Z18[(- Sgd okns hm
Ehf- 1�b( ntskhmd _ sq_mrhshnm sn _ qdfhld vgdqd sgd bg_qfhmf
dmdqfx dwbddcr � enq hrk_mc rhydr adknv sgd bqhshb_k q_chtr
qV ∼ 01 ml- Hm sghr qdfhld* fqntmc rs_sdr vhsg ncc dkdbsqnm

mtladq �nmd dwsq_ pt_rho_qshbkd( adbnld _bbdrrhakd enq _m
dwbdrr bg_qfd bknrd sn n� ¼ c hm sgd hrk_mc* _r cdohbsdc hm
sgd CASI lncdk ne Ehf- 1�c( Z3*33[-

InbVkkx fVshmf sgd Na hrkVmcr vhsg unksVfd otkrdr�Hm
bnmsq_rs sn sxohb_k o_qshbkd,gnkd rxlldsqhb rodbsq_ ne
rtodqbnmctbsnqr* hrk_mcr vhsg deedbshud q_chtr qdee ;

14 ml eqdptdmskx dwghahs bngdqdmbd cH<cS od_jr vhsg
ah_r,_rxlldsqhb onrhshnmr _mc hmsdmrhshdr Zd-f-* _r hm sgd
rodbsqtl ne Ehf- 2�_([- Rtbg _rxlldsqhb rodbsq_ nqhfhm_sd
eqnl _ ehmhsd dkdbsqnrs_shb f_sd onsdmsh_k SE* vghbg dmsdqr _r
_ mnmydqn eq_bshnm_k qdrhct_k bg_qfd n� hm sgd CASI lncdk
ne Dp- �2( Z4[- @r rgnvm hm sgd ch_fq_l ne Ehf 2�a(* hm sgd
oqdrdmbd ne Bntknla deedbsr* cduh_shnmr eqnl sgd rxl,
ldsqhb b_rd �n� ¼ �( kd_c sn tmdpt_k dmdqfx bnrsr enq
_cchmf �� �m ¼ þ0(* dwbhs_shnm k_adkdc α* nq qdlnuhmf _m
dkdbsqnm �� �m ¼ �0(* dwbhs_shnm k_adkdc �α- Sghr hla_k_mbd
rghesr sgd bngdqdmbd od_jr cdodmchmf nm sgd ah_r onk_qhsx*
qdud_khmf athks,hm dkdbsqnrs_shb onsdmsh_kr _s sgd hrk_mc�
fq_ogdmd hmsdqe_bd-

Bnmsqnkk_akx f_shmf rtqe_bd,rtoonqsdc naidbsr g_r knmf
addm _ bg_kkdmfd hm RSL dwodqhldmsr Z4/[- Hm sgd
Oa.fq_ogdmd rxrsdl* vd bntkc bnmsqnkk_akx lnchex sgd
dwbdrr bg_qfd n� ne rl_kk hrk_mcr ax _ookxhmf bnmsqnkkdc
ah_r otkrdr vhsg sgd RSL sho Z40[- @r rgnvm hm Ehf- 2�_(
�toodq o_mdk(* qdod_sdc ah_r otkrdr _s hmbqd_rhmf unks_fd
_lokhstcd* ro_mmhmf hm sgd q_mfd eqnl 2 U sn �2 U* hmctbd
qdoqnctbhakd bg_mfdr hm sgd rodbsq_k rg_od* _rrnbh_sdc sn
fq_ct_k u_qh_shnmr ne sgd qdrhct_k bg_qfd n� ax lnqd sg_m

�)( �a( �b(

EHF- 2- �_( �anssnl( Cheedqdmsh_k bnmctbs_mbd nm _ Oa hrk_mc vhsg qdee ¼ 15-7 ml* e ¼ 03-2 ml* _mc n� ∼ �-64c- Vd k_adk α sgd
cnlhm_ms qdrnm_mbdr nbbtqqhmf _s _rxlldsqhb dmdqfx onrhshnmr- �sno( Dwbdrr bg_qfd cdodmcdmbd l_o ne sgd hrk_mc* nas_hmdc ax
bnmrdbtshud ah_r otkrhmf- D_bg cH<cS rodbsqtl hr ld_rtqdc _esdq _ ah_r otkrd adsvddm 0 _mc 2U vhsg eddca_bj nee _s H ¼ 4�� o@*
ld_rtqhmf sq_mrhdms btqqdmsr ne to sn 0// m@- �a( �anssnl( Dhfdmrs_sdr ne sgd CASI G_lhksnmh_m cdodmchmf nm sgd dkdbsqnm mtladq �m
_mc nm sgd dwbdrr bg_qfd n�- @qntmc n� ¼ �* vd hmchb_sd vhsg udqshb_k _qqnvr sgd sq_mrhshnmr α uhrhakd hm sgd cH<cS ne o_mdk �_(- Bknrd
sn n� ¼ �c* sgd fqntmc rs_sd onotk_shnm hr _ lhwstqd ne �m ¼ ���1 _mc sgd β sq_mrhshnmr adbnld onrrhakd- �sno( B_kbtk_sdc cH<cS vhsg
sgd CASI lncdk _r _ etmbshnm ne sgd dwbdrr bg_qfd* n�* vhsg o_q_ldsdqr9 � ¼ �r ¼ 0-24 lU* Γ ¼ Γr ¼ 7� tU* B0 ≈ �* B1 ¼ 37� _E*
N0 ¼ 0���  N1* S ; 0-2 J- Svn qdfhnmr _qd ghfgkhfgsdc sn bnlo_qd vhsg sgd bnqqdronmchmf dwodqhldms_k l_or- �b( �anssnl( Cheedqdmsh_k
bnmctbs_mbd nm _ Oa hrk_mc vhsg qdee ¼ 04 ml* e ¼ 3-0 ml* _s n� ∼ c* rgnvhmf rxlldsqhb dwbhs_shnmr k_adkdc α _mc β- �sno( Dwbdrr
bg_qfd cdodmcdmbd l_o ne sgd hrk_mc _qntmc sgd onhms n� ∼ c _bpthqdc rhlhk_qkx sn sgd nmd hm o_mdk �_(-
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nmd dkdbsqnm bg_qfd �rdd Rtookdldms_k L_sdqh_k enq cds_hkr
Z18[(- Trhmf sghr f_shmf ldsgnc* vd _bpthqdc f_sd,
cdodmcdms rodbsq_k l_or bnudqhmf cheedqdms qdfhnmr ne
_bbtltk_sdc bg_qfd hm sgd hrk_mcr- Sgd rodbsq_k l_o hm
Ehf- 2�_( rgnvr bngdqdmbd od_jr ne _ rl_kk hrk_mc rgheshmf
l_qjdckx _esdq otkrdr* vhsg tmlnchehdc rtodqbnmctbshmf
f_o vhcsg- Sghr oqnudr sg_s sgd hrk_mc�r rodbsq_k _rxlldsqx
_qhrdr eqnl _ mds knb_k f_shmf n�* vghbg hr lnchehdc _esdq
d_bg unks_fd otkrd hm sgd vhmcnv ∼ c-

Sgd rodbsq_k l_o hm Ehf- 2�b(* rgnvhmf entq cH<cS od_jr
vhsg u_qxhmf hmsdmrhsx _mc onrhshnm* hmchb_sdr sg_s sgd hrk_mc
hr md_q _m ncc u_ktd ne qdrhct_k bg_qfd- Sghr adg_uhnq hr
vdkk b_ostqdc ax sgd CASI lncdk hm Ehf- 2�a(* vghbg
oqdchbsr _ cdfdmdq_bx ne sgd �m ¼ � _mc �m ¼ �1 fqntmc
rs_sdr _s n� ¼ �c* _r vdkk _r o_qshbkd,gnkd rxlldsqhb
dwbhs_shnmr sn sgd �m ¼ �0 _mc sgd �m ¼ �2 rs_sdr- Eqnl
sgd �m ¼ �1 fqntmc rs_sd* _m _cchshnm_k dkdbsqnm �gnkd(
dwbhs_shnm k_adkdc β sn �m ¼ �0 �nq �β sn �m ¼ �2( adbnldr
mnv _bbdrrhakd* _bbntmshmf enq _ rdbnmc o_hq ne dwbhs_shnm
od_jr bknrd sn n� ¼ �c- Sgd rhltks_mdntr nardqu_shnm ne α
_mc β bngdqdmbd od_jr vhsg fq_ct_kkx bg_mfhmf _lokhstcd
_qntmc sgd bqnrrhmf ne sgd cdfdmdq_bx onhms hr _ssqhatsdc sn
sgdql_k onotk_shnm ne ansg dudm,o_qhsx fqntmc rs_sdr �rdd
Rtookdldms_k L_sdqh_k Z18[(- Sghr _fqddldms dm_akdr _
chqdbs _mc _bbtq_sd cdsdqlhm_shnm ne ncc qdrhct_k bg_qfd
rs_sdr hm hrk_mcr _mc bnmehqlr sgd odqrhrsdmbd ne sgdhq o_hqdc
fqntmc rs_sdr enq rhydr _anud sgd bqhshb_k deedbshud q_chtr qV-

InbVk lVoohmf ne sgd fqntmc rsVsd bgVqfd�@r hs g_r
addm oqduhntrkx rgnvm Z10[* kd_c hrk_mcr b_m ad qdonrh,
shnmdc _qntmc sgd fq_ogdmd rtqe_bd sgqntfg k_sdq_k l_mhot,
k_shnm vhsg sgd RSL sho- @esdq sgdhq lnudldms* vd nesdm
nardqud bg_mfdr nq dudm qdudqr_kr ne rodbsq_k _rxlldsqx
�rdd Rtookdldms_k L_sdqh_k Z18[(* khjdkx ctd sn knb_khydc
bg_qfdr nq athks,hm onsdmsh_k fq_chdmsr hm sgd rtarsq_sd
Z4/*40[- Sghr rtffdrsr sg_s sgd hrk_mc�r qdrhct_k bg_qfd hr
rdmrhshud sn u_qh_shnmr ne sgd dkdbsqnrs_shb k_mcrb_od ne sgd
rtqe_bd _mc bntkc ad trdc _r _ rdmrnq enq onhms bg_qfdr-

Ehftqd 3 hkktrsq_sdr sghr bnmbdos enq _ qdee ∼ 10-1 ml
hrk_mc vhsg fqntmc rs_sd _s sgd sq_mrhshnm adsvddm �m ¼ � _mc
�m ¼ �1* _r cdsdqlhmdc ax hsr rodbsqtl hm Ehf- 3�a(- Svn
cH<cS od_jr _s onrhshud _mc mdf_shud ah_r _qd bnmrhrsdms
vhsg _ qdrhct_k bg_qfd ne n� ∼ �c- Gnvdudq* _r rgnvm hm
sgd rodbsq_k oqnehkd hm Ehf- 3�b(* sgd hmsdmrhsx �_mc* vd_jkx*
sgd _khfmldms( ne sgd entq od_jr bg_mfdr vhsg sgd onrhshnm
_knmf sgd bdmsdq ne sgd hrk_mc- Sghr dunktshnm qdrdlakd sgd
rodbsq_k bg_mfdr vhsg n� rgnvm hm Ehf- 2�b(* sgtr rtf,
fdrshmf _m hmgnlnfdmdntr dkdbsqnrs_shb onsdmsh_k _s sgd
hrk_mc,fq_ogdmd hmsdqe_bd-

Sn l_o sgd onsdmsh_k k_mcrb_od* vd ld_rtqdc sgd ro_sh_k
chrsqhatshnm ne sgd entq rodbsq_k od_jr α _mc β _bqnrr sgd
hrk_mc trhmf _ fqhc ne RSR ld_rtqdldmsr Zvhsghm sgd c_rgdc
sqh_mfkd hm Ehf- 3�_([- Sgd q_ch_k chrsqhatshnm ne od_j
_lokhstcdr rgnvm hm Ehf- 3�c( rtffdrsr sgd oqdrdmbd ne _
onhms bg_qfd md_q nmd ne sgd hrk_mc�r bnqmdqr- Sgd β
sq_mrhshnmr* qdoqdrdmshmf dwbhs_shnmr eqnl sgd fqntmc rs_sd

vhsg _ Bnnodq o_hq kdrr ��1c � �c _mc �1c � �2c(* _qd
rsqnmfdrs snv_qc sgd toodq qhfgs bnqmdq _mc e_cd snv_qc sgd
bdmsdq- Hm bnmsq_rs* α od_jr* bnqqdronmchmf sn sgd � � c

_mc � � �c sq_mrhshnmr* _qd lnqd hmsdmrd md_q sgd kdes
dcfd- Sgd oqdcnlhm_mbd ne sgd n ¼ �1c fqntmc rs_sd
�β dwbhs_shnmr( hm sgd qhfgs bnqmdq khjdkx qdrtksr eqnl
sgd knb_khy_shnm ne _ mdf_shud onhms bg_qfd hm sghr qdfhnm-
Rtbg rs_shb bg_qfd otcckdr _qd bnllnm hm fq_ogdmd nm
hmrtk_shmf rtarsq_sdr _mc b_m ad bqd_sdc* mdtsq_khydc* nq
qdudqrdc ax _ookxhmf RSL unks_fd otkrdr Z4/[- Gdqd* sgdhq
ehdkc _bsr _r _ knb_k f_sd* stmhmf sgd hrk_mc�r qdrhct_k bg_qfd-

Sgd cntakx od_jdc f_oodc rodbsqtl hr _ g_kkl_qj ne sgd
odqrhrsdmbd ne _ rtodqbnmctbshmf �o_hqdc( fqntmc rs_sd hm
rl_kk hrk_mcr vhsg dkdbsqnrs_shb onsdmsh_kr md_q sgd n� ¼ c

onhms- @r rgnvm hm sgd CASI rhltk_shnmr hm Ehfr- 4�_( _mc
4�a(* sgd rdo_q_shnm adsvddm sgd svn dwbhs_shnmr hmbqd_rdr
vhsg CB* h-d-* hmudqrdkx vhsg hrk_mc rhyd* _mc sgd ntsdq od_j
chr_ood_qr _s sgd bqnrrhmf CB ¼ �- Sghr l_qjr sgd sq_m,
rhshnm sn _m ncc,o_qhsx fqntmc rs_sd enq n� ¼ c* bg_q_b,
sdqhydc ax _ rhmfkd f_o ne vhcsg CB � �- Hm sghr qdfhld* sgd
qdl_mdms dkdbsqnm o_hqhmf o_qsh_kkx bnlodmr_sdr enq
Bntknla bnqqdk_shnmr- @ chrshmbshud adg_uhnq ne rtbg
ncc,o_qhsx rs_sd hr sgd dunktshnm ne hsr f_o vhsg l_fmdshb
ehdkc G Z41[- @r rtodqbnmctbshuhsx hr rtooqdrrdc* sgd f_o
vhcdmr tmshk sgd a_qd Bntknla aknbj_cd f_o dldqfdr Zqhfgs
rhcd ne Ehf- 4�a([-

Sghr odbtkh_q adg_uhnq hr cdlnmrsq_sdc hm Ehfr- 4�b( _mc
4�c( enq _m hrk_mc vhsg qdee ¼ 8-4 ml* rl_kkdq sg_m sgd

�)(

�c(

�b(

�a(

EHF- 3- �_( Snonfq_oghb hl_fd ne _m hrk_mc vhsg qdee ¼
10-1 ml* e ¼ 06-6 ml- �a( Ld_rtqdc cH<cS rodbsqtl nm sgd
hrk_mc vhsg sgd rxlldsqhb qdrnm_mbd k_adkdc α _mc β
hmchb_shmf n� ∼ c- �b( Ro_sh_k cdodmcdmbd ne sgd KCNR _knmf
sgd ak_bj c_rgdc khmd hm o_mdk �_(- �c( Bnmrs_ms dmdqfx btsr _s α
_mc β ne _ rodbsq_k fqhc _bpthqdc nudq _ sqh_mftk_q qdfhnm nm sgd
hrk_mc hm o_mdk �_(- Sgd q_ch_k c_rgdc khmd hmchb_sdr sgd rg_od ne
sgd bg_qfd otcckd hmctbdc hm fq_ogdmd* vghbg lnctk_sdr knb_kkx
sgd dwbdrr bg_qfd-
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bqhshb_k q_chtr qV ∼ 01mh eqnl Ehf- 1�b(* _mc rodbsq_k f_o
ne 2-7 lU* bnmrhrsdms vhsg CB = �- Sghr hrk_mc bntkc khd
md_q dhsgdq n� ¼ � nq n� ¼ c* bnqqdronmchmf sn _m dudm nq
ncc fqntmc rs_sd* qdrodbshudkx* _r rgnvm hm Ehf- 1�c(-
Ehftqd 4�c( cdlnmrsq_sdr sg_s sghr hrk_mc khdr* hm e_bs* hm
_m ncc bg_qfd fqntmc rs_sd ax oknsshmf sgd dunktshnm ne sgd
rodbsq_k f_o vhsg >- Sgd f_o bknrdr hmhsh_kkx vhsg > ctd sn
sgd rtooqdrrhnm ne sgd sho�r rtodqbnmctbshuhsx* vgdqd_r sgd
rtardptdms qdnodmhmf _s ghfgdq ehdkcr cdlnmrsq_sdr
sgd qd_ood_q_mbd ne sgd k_qfdq Bntknla aknbj_cd f_o _r
sgd hrk_mc�r rtodqbnmctbshuhsx hr ptdmbgdc- Sghr hr sgd
rhfm_stqd ne _m ncc o_qhsx fqntmc rs_sd rs_ahkhydc hm sgd
hrk_mc vhsghm _ q_mfd ne n

ncc
� ¼ 0 � �<CB _qntmc n�  c*

_r rgnvm hm Ehf- 1�c(- Hm bnmsq_rs* enq k_qfdq hrk_mcr Zd-f-*
Ehf- 1�a([ sgd f_o qdl_hmr bnmrs_ms vhsg ehdkc* _r CB ; �
_mc n� ¼ �* vghbg rs_ahkhydr _m dudm fqntmc rs_sd-

Bnmbktrhnmr�Hm rtll_qx* vd g_ud rgnvm sg_s rtodq,
bnmctbshmf bnqqdk_shnmr bnlodsd vhsg Bntknla aknbj_cd
hm kd_c hrk_mcr vhsg q_chtr _lntmshmf sn sdmr ne m_mn,
ldsdqr- Sghr hmsdqok_x ne hmsdq_bshnmr hr cdsdbsdc _r vhcdq
f_or hm sgd cdmrhsx ne rs_sdr ld_rtqdc vhsg rb_mmhmf
stmmdkhmf rodbsqnrbnox- Vd trdc _ l_fmdshb ehdkc sn
chrdms_mfkd sgd cheedqdms qnkdr ne dkdbsqnmhb o_hqhmf _mc
Bntknla deedbsr hm sgd f_o _mc entmc _ bqhshb_k deedbshud

q_chtr _lntmshmf sn 01 ml adknv vghbg Bntknla aknbj,
_cd cnlhm_sdr _mc dudm,ncc o_qhsx fqntmc rs_sdr bndwhrs
_mc b_m ad stmdc vhsg dkdbsqnrs_shb f_shmf- Hm ntq vnqj* vd
ro_mmdc _ vhcd q_mfd ne Bntknla aknbj_cd _mc rtodq,
bnmctbshmf o_hqhmf hmsdq_bshnmr bnmsqnkkdc ax sgd rhyd ne sgd
o_qshbkd* _mc stmdc f_shmf onsdmsh_k ax _ookxhmf unks_fd
otkrdr- Sghr _kknvdc tr sn oqnuhcd _ bnmuhmbhmf ohbstqd ne
sgd cnlhm_ms qnkd ne Bntknla aknbj_cd hm sgd cdrsqtbshnm
ne rtodqbnmctbshuhsx hm rl_kk bktrsdqr- Hm bnlahm_shnm vhsg
CASI lncdk* vd rgnv sg_s rl_kkdq bktrsdqr b_m rs_ahkhyd
ncc,bg_qfd,o_qhsx rtodqbnmctbshmf fqntmc rs_sdr- Sgd
stm_ahkhsx ne sghr udqr_shkd ok_senql hr hcd_k enq dwoknqhmf
sgd cdrhfm oqhmbhokdr ne �,itmbshnm rtodqbnmctbshmf cduh,
bdr* vhsg _ oqnlhrhmf qnkd hm sgd qd_khy_shnm ne snonknfhb_k
ptahsr Z33*42�44[-

8bimnvkdcfldmsr�Vd _bjmnvkdcfd ehm_mbh_k rtoonqs
eqnl LBHM.@DH.0/-02/28.4/00///00/22 _mc eqnl sgd
Dtqnod_m Qdfhnm_k Cdudknoldms Etmc �DQCE( sgntfg
Fq_msr Mn- OHC1/11,03/734NAB50* Mn- OHC1/12,
037114MA,B20* Mn- SDC1/10,02/181A,B31 _mc
Mn- BDW1/1/,//0/27,L* _mc OgC rbgnk_qrgho
OQD1/11,0/1776 �J- U-(* eqnl sgd HJTQ Rsq_sdfx ne sgd
Cdo_qsldms ne Dctb_shnm ne sgd A_rptd Fnudqmldms* _mc
eqnl sgd DT Gnqhynm Dtqnod oqnfq_l sgqntfg DQB,@cF
BNMROHQ@ �Fq_ms @fqddldms Mn- 0/0/86582( _mc
oqnidbs INRDOGHMD ZFq_ms @fqddldms Mn- 0/002/113(-
I- N- _bjmnvkdcfdr sgd rbgnk_qrgho OQD]1/10]0]/24/
eqnl sgd A_rptd Fnudqmldms- A- U- _bjmnvkdcfdr sgd
OgC rbgnk_qrgho EOT11./2564 eqnl Ro_mhrg Lhmhrsdqhn
cd Tmhudqrhc_cdr-

CVsV VuVhkVahkhsx�Sgd c_s_ sg_s rtoonqs sgd ehmchmfr ne
sghr _qshbkd _qd nodmkx _u_hk_akd Z33[* dla_qfn odqhncr
l_x _ookx-

Z0[ O- V- @mcdqrnm* Sgdnqx ne chqsx rtodqbnmctbsnqr* I- Ogxr-
Bgdl- Rnkhcr 00* 15 �0848(-

Z1[ @- K- Deqnr _mc A- H- Rgjknurjhh* Bntknla f_o _mc knv
sdlodq_stqd bnmctbshuhsx ne chrnqcdqdc rxrsdlr* I- Ogxr- B
7* K38 �0864(-

Z2[ J- J- Khjg_qdu* Bnqqdk_sdc chrbqdsd sq_mredq ne rhmfkd dkdb,
sqnmr hm tksq_rl_kk stmmdk itmbshnmr* HAL I- Qdr- Cdu- 21*
033 �0877(-

Z3[ G- Fq_adqs _mc L- G- Cdunqds* dcr-* Rhmfkd BgVqfd Stmmdk,
hmf* M@SN @RH Rdqhdr* Unk- 183 �Roqhmfdq* Anrsnm* L@*
0881(-

Z4[ @- D- G_mm_ _mc L- Shmjg_l* U_qh_shnm ne sgd Bntknla
rs_hqb_rd hm _ svn,itmbshnm rxrsdl ax eq_bshnm_k dkdbsqnm
bg_qfd* Ogxr- Qdu- A 33* 4808 �0880(-

Z5[ R- Uk_hb* R- Onmr* S- Yg_mf* @- @rrntkhmd* @- Yhlldqr* B-
C_uhc* F- Qnc_qx* I-,B- Fhq_qc* C- Qnchsbgdu* _mc G- @tahm*
Rtodqbnmctbshmf o_qhsx deedbs _bqnrr sgd @mcdqrnm khlhs*
M_s- Bnlltm- 7* 03438 �1/06(-

Z6[ A- K- @k�srgtkdq* O- @- Kdd* _mc Q- @- Vdaa* Ldrnrbnohb
NgdmnldmV hm Rnkhcr* Lncdqm Oqnakdlr hm Bnmcdmrdc

�)(

�a(

�c(

�b(

EHF- 4- �_( B_kbtk_sdc KCNR l_o u_qxhmf sgd dwbdrr bg_qfd-
Sgd dudm o_qhsx fqntmc rs_sd qdfhnm vhsg CB ; � hr rdo_q_sdc ax
_ c_rgdc khmd eqnl sgd ncc o_qhsx fqntmc rs_sd qdfhnm vhsg
CB = �- �o_q_ldsdqr9 � ¼ �-54 lU* �r ¼ 0-24 lU*
Γ ¼ Γr ¼ 07� tU* B0 ≈ �* B1 eqnl 05// _E sn 15 _E*
N0 ¼ 0���  N1* S ¼ 0-2 J( �a( Fqntmc _mc dwbhsdc rs_sdr
hmbqd_rd sgd bg_qfhmf dmdqfx- Hm sgd qhfgs o_qs ne sgd rbgdld*
vd rjdsbg sgd deedbs ne sgd l_fmdshb ehdkc* vghbg* hm _m ncc o_qhsx
fqntmc rs_sd* nodmr sgd dmdqfx f_o- �b( Rodbsqtl nm _ hrk_mc vhsg
qdee ¼ 8-4 ml* e ¼ 1-6 ml* vhsg f_o ∼2-7 lU- �c( L_fmdshb
ehdkc cdodmcdmbd ne sgd KCNR ld_rtqdc nm sgd r_ld hrk_mc- Sgd
nq_mfd cnsr _qd ehsr ne sgd f_o l_fmhstcd* vghbg hmhsh_kkx
cdbqd_rdr* ctd sn sgd bknrhmf ne �r _mc hmbqd_rdr _s ghfgdq ehdkcr*
hmchb_shmf _m ncc o_qhsx fqntmc rs_sd- Sgd _rxlldsqhb nodmhmf hr
ctd sn _ rkhfgs rghes eqnl sgd n� ¼ c onhms-
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L_ssdq Rbhdmbdr Mn- u- 2/ �Mnqsg Gnkk_mc Rnkd chrsqhatsnqr
enq sgd TR@ _mc B_m_c_* Dkrduhdq Rbhdmbd* @lrsdqc_l*
Mdv Xnqj* 0880(-

Z7[ F-,K- Hmfnkc _mc Xt- U- M_y_qnu* Bg_qfd stmmdkhmf q_sdr hm
tksq_rl_kk itmbshnmr* hm Rhmfkd BgVqfd Stmmdkhmf* Unk- 183*
dchsdc ax G- Fq_adqs _mc L- G- Cdunqds �Roqhmfdq* Anrsnm*
L@* 0881(* oo- 10�0/6-

Z8[ C- U- @udqhm _mc J- J- Khjg_qdu* Bntknla aknbj_cd
ne rhmfkd,dkdbsqnm stmmdkhmf* _mc bngdqdms nrbhkk_shnmr hm
rl_kk stmmdk itmbshnmr* I- Knv Sdlo- Ogxr- 51* 234 �0875(-

Z0/[ A- u_m Gdbj* Q- L- Ktsbgxm* _mc K- H- Fk_yl_m* Bnmctbs,
_mbd ne _ oqnwhlhshydc m_mnvhqd hm sgd Bntknla aknbj_cd
qdfhld* Ogxr- Qdu- A 82* 124320 �1/05(-

Z00[ S- Chssqhbg* dc-* PtVmstl SqVmronqs Vmc ChrrhoVshnm
�Vhkdx,UBG* Vdhmgdhl: Mdv Xnqj* 0887(-

Z01[ J- @- L_suddu* L- Fhrrdkeáks* K- H- Fk_yl_m* L- Inmrnm* _mc
Q- H- Rgdjgsdq* O_qhsx,hmctbdc rtooqdrrhnm ne sgd Bntknla
aknbj_cd ne Inrdogrnm stmmdkhmf* Ogxr- Qdu- Kdss- 6,* 183/
�0882(-

Z02[ J- @- L_suddu* K- H- Fk_yl_m* _mc Q- H- Rgdjgsdq* Deedbsr ne
bg_qfd o_qhsx hm stmmdkhmf sgqntfg _ rtodqbnmctbshmf fq_hm*
Lnc- Ogxr- Kdss- A ,7* 0//6 �0883(-

Z03[ I- unm Cdkes* @- C- Y_hjhm* C- R- Fnktadu* _mc V- Shbgx*
O_qhsx,_eedbsdc rtodqbnmctbshuhsx hm tksq_rl_kk lds_kkhb
fq_hmr* Ogxr- Qdu- Kdss- 66* 2078 �0885(-

Z04[ A- R_b§do§d* L- Edhfdk�l_m* _mc S- L- Jk_ovhij* Pt_mstl
aqd_jcnvm ne rtodqbnmctbshuhsx hm knv,chldmrhnm_k l_sd,
qh_kr* M_s- Ogxr- 05* 623 �1/1/(-

Z05[ R- B- F_mftkh* U- U_�mn* R- Jdyhkdahdjd* I- K- K_cn* _mc O-
Khkidqnsg* Bnmehmdldms,dmfhmddqdc rtodqbnmctbsnq sn bnq,
qdk_sdc,hmrtk_snq sq_mrhshnm hm _ u_m cdq V__kr lnmnk_xdq*
M_mn Kdss- 11* 0734 �1/11(-

Z06[ B- B_qahkkds* U- Bgdqjdy* L- @- Rjunqsrnu* L- U-
Edhfdk�l_m* E- Cdanmsqhccdq* K- A- Hneed* U- R- Rsnkx_qnu*
J- Hkhm* L- Rhdfdk* C- Qnchsbgdu* S- Bqdm* _mc B- Aqtm*
Rodbsqnrbnohb duhcdmbd enq rsqnmf bnqqdk_shnmr adsvddm
knb_k rtodqbnmctbshmf f_o _mc knb_k @ksrgtkdq,@qnmnu
cdmrhsx ne rs_sdr rtooqdrrhnm hm tksq_sghm MaM ehklr* Ogxr-
Qdu- A 0,1* /134/3 �1/1/(-

Z07[ C- A_c_lh* W,q_x rstchdr ne fq_oghsd enqldc ax cdbnl,
onrhmf rhkhbnm b_qahcd* B_qanm 2* 42 �0854(-

Z08[ J- R- Mnunrdknu* @- J- Fdhl* R- U- Lnqnynu* C- Ih_mf* X-
Yg_mf* R- U- Ctanmnr* H- U- Fqhfnqhdu_* _mc @- @- Ehqrnu*
Dkdbsqhb ehdkc deedbs hm _snlhb_kkx sghm b_qanm ehklr* Rbhdmbd
2,5* 555 �1//3(-

Z1/[ D- Bnqs§dr,cdk Qån* I- K- K_cn* U- Bgdqjdy* O- L_kkds* I-,X-
Udthkkdm* I- B- Btdu_r* I- L- Fñldy,Qncqåftdy* I-
EdqmÇmcdy,Qnrrhdq* _mc H- Aqhgtdf_* Nardqu_shnm ne Xt�
Rgha_�Qtrhmnu rs_sdr hm rtodqbnmctbshmf fq_ogdmd* @cu-
L_sdq- 22* 1//7002 �1/10(-

Z10[ D- Bnqs§dr,cdk Qån* Rsde_mn- Sqhuhmh* I- H- O_rbt_k* U- Bgdqjdy*
O- L_kkds* I-,X- Udthkkdm* It_m- B- Btdu_r* _mc H- Aqhgtdf_*
Rg_ohmf fq_ogdmd rtodqbnmctbshuhsx vhsg m_mnldsdq oqd,
bhrhnm* Rl_kk 1,* 12/7328 �1/13(-

Z11[ R- Sqhuhmh* S- Jnjjdkdq* I- Nqsty_q* D- Bnqs§dr,cdk Qån* A-
Uhí_,A_trÇ* O- L_kkds* I-,X- Udthkkdm* I- B- Btdu_r* H-
Aqhgtdf_* E- R- Adqfdqds* _mc I- H- O_rbt_k* Eqnl knb_k sn

bnkkdbshud rtodqbnmctbshuhsx hm oqnwhlhshydc fq_ogdmd*
M_mn Kdss- �1/14(* 0/-0/10._br-m_mnkdss-4b/2376-

Z12[ A- Q_bglhknvhsy* G- Yg_n* Y- Qdm* G- Kh* J- G- Sgnl_r* I-
L_q_mfnk_* R- F_n* I- Rbgmddknbg* Q- Ygnmf* F- Ft*
B- Ekhmcs* _mc H- Ydkijnuhb* Bntknla aknbj_cd deedbsr hm
_ snonknfhb_k hmrtk_snq fqnvm nm _ ghfg,Sb btoq_sd rtodq,
bnmctbsnq* moi Pt_mstl L_sdq- 4* 61 �1/1/(-

Z13[ K- Rdqqhdq,F_qbh_* I- B- Btdu_r* S- Bqdm* B- Aqtm* U-
Bgdqjdy* E- Cdanmsqhccdq* C- Enjhm* E- R- Adqfdqds* _mc
C- Qnchsbgdu* Rb_mmhmf stmmdkhmf rodbsqnrbnox rstcx ne sgd
oqnwhlhsx deedbs hm _ chrnqcdqdc svn,chldmrhnm_k lds_k*
Ogxr- Qdu- Kdss- 00,* 046//2 �1/02(-

Z14[ RODBR Intkd�Sgnlrnm RSL-
Z15[ B- Aqtm* J- G- Lökkdq* H-,On Gnmf* E- O_ssgdx* B- Ekhmcs* _mc

V-,C- Rbgmdhcdq* Cxm_lhb_k Bntknla aknbj_cd nardqudc
hm m_mnrhydc dkdbsqhb_k bnms_bsr* Ogxr- Qdu- Kdss- 0,7*
0157/1 �1/01(-

Z16[ Q-,E- V_mf* X-,K- Whnmf* G- X_m* W- Gt* L- Nr_c_* C- Kh*
G- X- Gv_mf* B-,K- Rnmf* W-,B- L_* _mc P-,J- Wtd*
Nardqu_shnm ne Bntknla aknbj_cd _mc Bntknla rs_hqb_rdr
hm rtodqbnmctbshmf Oq /-7 Rq /-1 MhN 1 ehklr* Ogxr- Qdu- A
0,6* 004300 �1/12(-

Z17[ L- G- Cdunqds* C- Drsdud* G- Fq_adqs* F-,K- Hmfnkc* G-
Onsghdq* _mc B- Tqahm_* Deedbs ne sgd dkdbsqnl_fmdshb
dmuhqnmldms nm sgd Bntknla aknbj_cd hm tksq_rl_kk stmmdk
itmbshnmr* Ogxr- Qdu- Kdss- 53* 0713 �088/(-

Z18[ Rdd Rtookdldms_k L_sdqh_k _s gsso9..khmj-_or-nqf.
rtookdldms_k.0/-00/2.ujvq,l76u enq cds_hkr nm sgd lncdk
_mc _cchshnm_k c_s_* vghbg hmbktcdr Qder- Z2/�32[-

Z2/[ V- Mnqhl_srt _mc L- Jtrtmnjh* Dohs_wh_k fq_ogdmd nm
RhB///09 @cu_mbdr _mc odqrodbshudr* Ogxr- Bgdl- Bgdl-
Ogxr- 05* 24/0 �1/03(-

Z20[ I- F- Qncqhfn* G- Rtcdqnv* _mc R- Uhdhq_* Nm sgd trd ne
RSL rtodqbnmctbshmf shor _s udqx knv sdlodq_stqdr* Dtq-
Ogxr- I- A 3,* 372 �1//3(-

Z21[ L- Shmjg_l* Hmsqnctbshnm sn Rtodqbnmctbshuhsx* Hmsdqm_shnm_k
Rdqhdr hm Otqd _mc @ookhdc Ogxrhbr �LbFq_v Ghkk* Mdv Xnqj*
0885(-

Z22[ L- @ll_m* Q- Vhkjhmr* D- Adm,I_bna* O- C- L_jdq* _mc
Q- B- I_jkduhb* @m_kxshb rnktshnm enq sgd btqqdms,unks_fd
bg_q_bsdqhrshb ne svn ldrnrbnohb stmmdk itmbshnmr bntokdc hm
rdqhdr* Ogxr- Qdu- A 32* 0035 �0880(-

Z23[ O- F- Cd Fdmmdr _mc L- Shmjg_l* L_fmdshb adg_uhnq ne
udqx rl_kk rtodqbnmctbshmf o_qshbkdr* Ogxrhbr �Knmf Hrk_mc
Bhsx* M-X-( 0* 0/6 �0853(-

Z24[ I- Odqdmannl* O- Vxcdq* _mc E- Ldhdq* Dkdbsqnmhb oqn,
odqshdr ne rl_kk lds_kkhb o_qshbkdr* Ogxr- Qdo- 67* 062 �0870(-

Z25[ B- S- Ak_bj* C- B- Q_kog* _mc L- Shmjg_l* Rodbsqnrbnox ne
sgd rtodqbnmctbshmf f_o hm hmchuhct_k m_mnldsdq,rb_kd
_ktlhmtl o_qshbkdr* Ogxr- Qdu- Kdss- 65* 577 �0885(-

Z26[ K- Rbgmdhcdq* O- Adbj* I- Vhdad* _mc Q- Vhdrdmc_mfdq*
@snlhb,rb_kd rohm,onk_qhy_shnm l_or trhmf etmbshnm_khydc
rtodqbnmctbshmf oqnadr* Rbh- @cu- 6* d_ac62/1 �1/10(-

Z27[ Q- B- Cxmdr* U- M_q_x_m_ltqsh* _mc I- O- F_qmn* Chqdbs
ld_rtqdldms ne pt_rho_qshbkd,khedshld aqn_cdmhmf hm _
rsqnmf,bntokdc rtodqbnmctbsnq* Ogxr- Qdu- Kdss- 30* 04/8
�0867(-
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Z28[ I- Unm Cdkes* Rtodqbnmctbshuhsx hm tksq_rl_kk lds_kkhb
fq_hmr* @mm- Ogxr- �Adqkhm( 402* 108 �1//0(-

Z3/[ F- Rhdqq_* I- Ctjdkrjx* F- F- Ctrrdk* I- unm Cdkes* _mc E-
Aq_tm* Dw_bs rstcx ne sgd deedbs ne kdudk rs_shrshbr hm
tksq_rl_kk rtodqbnmctbshmf fq_hmr* Ogxr- Qdu- A 50*
Q0078/ �1///(-

Z30[ E- Aq_tm _mc I- unm Cdkes* Ehwdc, M rtodqbnmctbshuhsx9 Sgd
bqnrrnudq eqnl sgd atkj sn sgd edv,dkdbsqnm khlhs* Ogxr- Qdu-
Kdss- 70* 3601 �0887(-

Z31[ L- Qtax* A- V- Gdhmqhbg* I- H- O_rbt_k* _mc J- I- Eq_mjd*
Dwodqhldms_k cdlnmrsq_shnm ne _ svn,a_mc rtodqbnmctbshmf
rs_sd enq kd_c trhmf rb_mmhmf stmmdkhmf rodbsqnrbnox* Ogxr-
Qdu- Kdss- 003* 046//0 �1/04(-

Z32[ C- U- @udqhm _mc Xt- U- M_y_qnu* Rhmfkd,dkdbsqnm bg_qfhmf ne
_ rtodqbnmctbshmf hrk_mc* Ogxr- Qdu- Kdss- 58* 0882 �0881(-

Z33[ R- Sqhuhmh* @u_hk_akd c_s_ _ss_bgdc sn sgd otakhb_shnm9 Knb_k
bnmsqnk ne o_qhsx _mc bg_qfd hm m_mnrb_kd rtodqbnmctbshmf
kd_c hrk_mcr* 0/-4170.ydmncn-06240124* �1/14(-

Z34[ S- L- Dhkdr* I- L- L_qshmhr* _mc L- G- Cdunqds* Dudm,ncc
_rxlldsqx ne _ rtodqbnmctbsnq qdud_kdc ax sgd Bntknla
aknbj_cd ne @mcqddu qdekdbshnm* Ogxr- Qdu- Kdss- 6,* 0751
�0882(-

Z35[ I- L- Gdqfdmqnsgdq* L- S- Stnlhmdm* _mc L- Shmjg_l*
Bg_qfd sq_mronqs ax @mcqddu qdekdbshnm sgqntfg _ ldrn,
rbnohb rtodqbnmctbshmf hrk_mc* Ogxr- Qdu- Kdss- 61* 0631
�0883(-

Z36[ B- Q- @rs* A- Iábj* I- Rdmjohdk* L- Dksrbgj_* L- Dsyjnqm* I-
@mjdqgnkc* _mc J- Jdqm* Rdmrhmf sgd pt_mstl khlhs hm
rb_mmhmf stmmdkkhmf rodbsqnrbnox* M_s- Bnlltm- 6* 02//8
�1/05(-

Z37[ I- Rdmjohdk* I- B- Jkóbjmdq* L- Dsyjnqm* R- C_la_bg* A-
Jta_k_* V- Adkyhf* @- K- Xdx_sh* I- B- Btdu_r* E- O_tkx* I-

@mjdqgnkc* B- Q- @rs* _mc J- Jdqm* Cxm_lhb_k Bntknla
aknbj_cd _r _ knb_k oqnad enq pt_mstl sq_mronqs* Ogxr- Qdu-
Kdss- 013* 0457/2 �1/1/(-

Z38[ X- Xt_m* W- V_mf* B- Rnmf* K- V_mf* J- Gd* W- L_* G- X_n*
V- Kh* _mc P-,J- Wtd* Nardqu_shnm ne Bntknla f_o _mc
dmg_mbdc rtodqbnmctbshmf f_o hm m_mn,rhydc Oa hrk_mcr
fqnvm nm RqShN2* Bghm- Ogxr- Kdss- 26* /063/1 �1/1/(-

Z4/[ U- V- Aq_q* Q- Cdbjdq* G-,L- Rnknv_m* X- V_mf* K-
L_rdq_sh* J- S- Bg_m* G- Kdd* ©- N- Fhqhs* @- Ydssk* R- F-
Knthd* L- K- Bngdm* _mc L- E- Bqnllhd* F_sd,bnmsqnkkdc
hnmhy_shnm _mc rbqddmhmf ne bna_ks _c_snlr nm _ fq_ogdmd
rtqe_bd* M_s- Ogxr- 6* 32 �1/00(-

Z40[ H-,O- Gnmf* B- Aqtm* L- Ohudss_* E- O_ssgdx* _mc V-,C-
Rbgmdhcdq* Bntknla aknbj_cd ogdmnldm_ nardqudc hm
rtoonqsdc lds_kkhb m_mnhrk_mcr* Eqnms- Ogxr- 0* 02 �1/02(-

Z41[ I- Rgdm* R- Gddcs* E- Anqrnh* A- u_m Gdbj* R- F_yhadfnuhb*
Q- K- L- No gds Udkc* C- B_q* I- @- Knf_m* L- Odmcg_qj_q*
R- I- I- Q_l_jdqr* F- V_mf* C- Wt* C- Antl_m* @-
Fdqdrch* B- I- O_klrsq´l* D- O- @- L- A_jjdqr* _mc
K- O- Jntvdmgnudm* O_qhsx sq_mrhshnmr hm sgd rtodqbnmctbs,
hmf fqntmc rs_sd ne gxaqhc HmRa�@k Bntknla hrk_mcr* M_s-
Bnlltm- 8* 37/0 �1/07(-

Z42[ R- L- @kaqdbgs* @- O- Ghffhmansg_l* L- L_crdm* E-
Jtdlldsg* S- R- Idrodqrdm* I- Mxfäqc* O- Jqnfrsqto* _mc
B- L- L_qbtr* Dwonmdmsh_k oqnsdbshnm ne ydqn lncdr hm
L_inq_m_ hrk_mcr* M_stqd �Knmcnm( 420* 1/5 �1/05(-

Z43[ R- Oktffd* @- Q_rltrrdm* Q- Dffdq* _mc J- Ekdmradqf*
L_inq_m_ anw ptahsr* Mdv I- Ogxr- 08* /01//0 �1/06(-

Z44[ Q- L- Ktsbgxm* D- O- @- L- A_jjdqr* K- O- Jntvdmgnudm* O-
Jqnfrsqto* B- L- L_qbtr* _mc X- Nqdf* L_inq_m_ ydqn
lncdr hm rtodqbnmctbsnq�rdlhbnmctbsnq gdsdqnrsqtbstqdr*
M_s- Qdu- L_sdq- 2* 41 �1/07(-
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