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Ld]rtqhmf cddokx uhqst]k Bnlosnm rb]ssdqhmf %CUBR( nm sgd mdtsqnm hr nmd ne sgd mdbdrr]qx rsdor sn
tmcdqrs]mc sgd rsqtbstqd ne sgd mtbkdnm hm sdqlr ne fdmdq]khydc o]qsnm chrsqhatshnmr %FOCr(- Mdtsqnm s]qfdsr
ok]x ] bnlokdldms]qx qnkd sn sq]mrudqrdkx onk]qhydc oqnsnm s]qfdsr hm sgd cdsdqlhm]shnm ne sgd FOC B- Sghr
onnqkx jmnvm ]mc onnqkx bnmrsq]hmdc FOC hr drrdmsh]k sn nas]hm sgd bnmsqhatshnm ne sgd pt]qjr ]mftk]q
lnldmstl sn sgd rohm ne sgd mtbkdnm- CUBR nm sgd mdtsqnm v]r ld]rtqdc enq sgd ehqrs shld rdkdbshmf sgd
dwbktrhud ehm]k rs]sd ax cdsdbshmf sgd mdtsqnm* trhmf sgd Ideedqrnm K]a knmfhstchm]kkx onk]qhydc dkdbsqnm
ad]l* vhsg dmdqfhdr to sn 0/-5 FdU* ]mc sgd BK;R01 cdsdbsnq- Sgd dwsq]bsdc ad]l,rohm ]rxlldsqhdr*
bnlahmdc vhsg CUBR nardqu]akdr ld]rtqdc nm sgd oqnsnm* ]kknv ] bkd]m pt]qj,ek]unq rdo]q]shnm ne sgd
hl]fhm]qx o]qsr ne sgd Bnlosnm enql e]bsnqr F ]mc -

CNH9 0/-00/2.OgxrQduKdss-022-1008/2

Tmcdqrs]mchmf sgd rsqtbstqd ne sgd mtbkdnm hm sdqlr ne
pt]qjr ]mc fktnmr* bnkkdbshudkx b]kkdc o]qsnmr* hr nmd ne sgd
l]hm bg]kkdmfdr ne g]cqnmhb ogxrhbr- Sgd enql]khrl ne
fdmdq]khydc o]qsnm chrsqhatshnmr %FOCr( Z0 7[ oqnuhcdr ]
tmhudqr]k cdrbqhoshnm ne sgd o]qsnmhb rsqtbstqd ne sgd
mtbkdnm- FOCr bnqqdk]sd o]qsnmr hm cheedqdms pt]mstl
rs]sdr* ]mc b]m ad hmsdqoqdsdc ]r sgd ro]sh]k chrsqhatshnmr
hm sgd sq]mrudqrd ok]md ne o]qsnmr b]qqxhmf ] fhudm knmfh,
stchm]k lnldmstl eq]bshnm- Sgd rhltks]mdntr jmnvkdcfd
ne knmfhstchm]k lnldmstl ]mc sq]mrudqrd onrhshnm fhudr

]bbdrr sn sgd ]mftk]q lnldmstl ne pt]qjr ]mc fktnmr
Z1*2[- Sgdqdenqd* sgd cdsdqlhm]shnm ne FOCr b]m bk]qhex sgd
rn,b]kkdc ’rohm bqhrhr“ sg]s dmrtdc eqnl sgd ld]rtqdldmsr
Z8[ rgnvhmf sg]s sgd rohmr ne sgd pt]qjr bnmsqhatsd sn nmkx
1/ 2/ ne sgd mtbkdnm r rohm-

FOCr cdqhud eqnl sgd sgdnqx ne sgd rsqnmf hmsdq]bshnm*
pt]mstl bgqnlncxm]lhbr %PBC(* ]r sgdx ]qd sgd Entqhdq
sq]mrenqlr ne mnmknb]k ]mc mnmch]fnm]k PBC nodq]snqr-
Sgdx ]qd lnrs d]rhkx ]bbdrrdc hm sgd ld]rtqdldms ne sgd
dwbktrhud kdosnoqnctbshnm ne ] ognsnm %cddokx uhqst]k
Bnlosnm rb]ssdqhmf* nq CUBR( nq ] ldrnm nm sgd mtbkdnm*
]s rteehbhdmskx k]qfdP1* vghbg hr sgd uhqst]khsx ne sgd ognsnm
dlhssdc ax sgd hmhsh]k kdosnm ZP1 ¼ ðe e Þ1* vgdqd e ]mc
e ]qd sgd lnldms] ne sgd hmhsh]k ]mc ehm]k rs]sd kdosnmr*
qdrodbshudkx[- Ehftqd 0 hkktrsq]sdr sgd kd]chmf,nqcdq ch]fq]l
enq CUBR* vgdqd PBC e]bsnqhy]shnm hr ]ookhdc* rokhsshmf
sgd oqnbdrr hmsn sgd g]qc pt]qj,ognsnm rb]ssdqhmf o]qs*
b]kbtk]akd hm odqstqa]shud pt]mstl dkdbsqncxm]lhbr* ]mc
sgd rnes mtbkdnm,rsqtbstqd o]qs- Bnmrhcdqhmf nmkx gdkhbhsx,
bnmrdquhmf oqnbdrrdr ]mc sgd pt]qj rdbsnq* sgd rnes rsqtbstqd
ne sgd mtbkdnm hr o]q]ldsqhydc ax entq FOCr enq d]bg pt]qj
ek]unq9 F F B B %sgd shkcd cdmnsdr onk]qhydc FOCr(*

)Oqdrdms ]ccqdrr9 Jhmf R]tc Tmhudqrhsx hm Qhx]cg*
R]tch ;q]ah]-

–Oqdrdms ]ccqdrr9 HMEM* Rdyhnmd ch Fdmnu]* 05035 Fdmnu]*
Hs]kx-

†Oqdrdms ]ccqdrr9 Sgnl]r Ideedqrnm M]shnm]k ;bbdkdq]snq
E]bhkhsx* Mdvonqs Mdvr* Uhqfhmh] 125/5* TR;-

Otakhrgdc ax sgd 9ldqhbZm OgxrhbZk Rnbhdsx tmcdq sgd sdqlr ne
sgd BqdZshud Bnllnmr 9ssqhatshnm 3-/ HmsdqmZshnmZk khbdmrd-
Etqsgdq chrsqhatshnm ne sghr vnqj ltrs lZhmsZhm Zssqhatshnm sn
sgd Ztsgnq r( Zmc sgd otakhrgdc Zqshbkd r shskd) intqmZk bhsZshnm)
Zmc CNH- Etmcdc ax RBN9O2-

OGXRHB;K QDUHDV KDSSDQR 022 1008/2 %1/13(

1008/2,1



vghbg cdodmc* hm kd]chmf,nqcdq ]mc kd]chmf,svhrs PBC*
tonm sgqdd u]qh]akdr9 u* ξ* ]mc q- u* sgd ]udq]fd o]qsnm
lnldmstl eq]bshnm* hr mns ]bbdrrhakd dwodqhldms]kkx hm sgd
CUBR oqnbdrr- uþ ξ ]mc u ξ ]qd sgd knmfhstchm]k
lnldmstl eq]bshnmr ne sgd pt]qjr* qdrodbshudkx* bnlhmf
nts eqnl ]mc fnhmf a]bj hmsn sgd mtbkdnm- q hr sgd rpt]qdc
entq,lnldmstl sq]mredq adsvddm sgd ehm]k ]mc hmhsh]k rs]sd
mtbkdnmr- Ehftqd 0 ]mc hsr b]oshnm hkktrsq]sd sgd cdehmhshnmr
ne sgd qdkdu]ms u]qh]akdr-

CUBR rg]qdr sgd r]ld ehm]k rs]sd vhsg sgd Adsgd,Gdhskdq
%AG( oqnbdrr* vgdqd ] qd]k ognsnm hr dlhssdc ax dhsgdq sgd
hmbnlhmf nq sgd rb]ssdqdc dkdbsqnm- ;s sgd bqnrr,rdbshnm
kdudk AG hr sxohb]kkx k]qfdq sg]m CUBR* ats hmenql]shnm nm
sgd k]ssdq b]m ad nas]hmdc ax dwsq]bshmf sgd CUBR,AG
hmsdqedqdmbd sdql* ]mc dwoknhshmf sgd e]bs sg]s sgd ]lokhstcd
eqnl AG b]m ad bnlotsdc- Rohm,cdodmcdms ]rxlldsqhdr*
vghbg ]s kd]chmf,svhrs cdodmc l]hmkx nm sgd hmsdqedqdmbd
sdql* b]m sgdm ad bnmmdbsdc sn khmd]q bnlahm]shnmr
ne qd]k ]mc hl]fhm]qx o]qsr ne Bnlosnm enql e]bsnqr
%BEEr* E ¼ 0F F f(* cdehmdc enq ] fdmdqhb FOC E

%E ¼ 0F B F Bf( ]r
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vgdqd H hr sgd oqhmbho]k u]ktd ne sgd hmsdfq]k* ]mc sgd sno
]mc anssnl rhfmr ]ookx* qdrodbshudkx* sn sgd tmonk]qhydc

FOCr %F* B( ]mc sn sgd onk]qhydc FOCr %F* B(- Ld]rtqhmf
FOCr hr ] bnlokdw s]rj* b]kkhmf enq ] knmf,sdql dwodq,
hldms]k oqnfq]l bnloqhrhmf sgd ld]rtqdldms ne cheedqdms
nardqu]akdr Z7*0/[- Rtbg ] cdchb]sdc dwodqhldms]k oqn,
fq]l* l]hmkx enbtrdc nm ] oqnsnm s]qfds* g]r addm b]qqhdc
nts vnqkcvhcd* hm o]qshbtk]q ]s Ideedqrnm K]a* vhsg BK;R.
BK;R01 ]mc G]kk ; Z00 1/[* ]mc ]s GDQ;vhsg GDQLDR
Z10 16[* G0 Z17 2/[* ]mc Ydtr Z20*21[ ]mc ]s BDQM vhsg
BNLO;RR Z22[* aqhmfhmf rsqnmf bnmrsq]hmsr sn sgd FOC F

]mc hmchb]shnmr nm sgd rhyd ]mc jhmdl]shb cdodmcdmbd neF-
Ld]rtqhmf CUBR nm ansg oqnsnmr ]mc mdtsqnmr hr

drrdmsh]k sn b]qqx nts sgd pt]qj,ek]unq rdo]q]shnm ne
FOCr- Lnqdnudq* sgd ad]l,rohm ]rxlldsqx %AR;* gdqd,
]esdq ]krn cdmnsdc ax >JQ vgdqd J hmchb]sdr sgd knmfhst,
chm]kkx onk]qhydc ad]l ]mc Q sgd tmonk]qhydc s]qfds( enq
CUBR nm sgd mdtsqnm hr rsqnmfkx rdmrhshud sn sgd FOC B*
vghbg hr onnqkx jmnvm ]mc bnmrsq]hmdc- B hr ne o]qshbtk]q
hmsdqdrs ]r hs dmsdqr* ]knmf vhsg F* hm Ih r rtl qtkd Z1*2[

p

X
þ0

0

XuujFpðu ξ q¼%ÞþB
pðu ξ q¼%Þ¼1Hp ð2Þ

vghbg khmjr sgd sns]k ]mftk]q lnldmstl Hp b]qqhdc ax d]bg
pt]qj p sn sgd rtl ne sgd rdbnmc lnldmsr nudq u ne sgd
FOCrF ]mc B- Hm ] ehqrs ]ooqnwhl]shnm* sgd AR; qdk]sdr sn
sgd BEEr ]r Z23[

>JQ ∝ rhmϕ ljE0Fþ ξðE0 þ E1ÞFþ eE1  ð3Þ

vgdqd ϕ hr sgd ]mfkd adsvddm sgd kdosnm rb]ssdqhmf ]mc
ognsnm oqnctbshnm ok]mdr* E0 ]mc E1 ]qd sgd Chq]b ]mc
O]tkh enql e]bsnqr* ]mc e ¼ q<3L1 vhsg L sgd mtbkdnm r
l]rr- Adb]trd ne sgd cheedqdms u]ktdr ne E0 ]mc E1 enq sgd
oqnsnm ]mc mdtsqnm* ]mc sn sgd rl]kk rhyd ne ξ* sgd AR;vhkk
ad l]hmkx rdmrhshud sn lF ne sgd oqnsnm* he sgd s]qfds hr ]
oqnsnm* ]mc sn l ne sgd mdtsqnm* he sgd s]qfds hr ] mdtsqnm-

Sgd hlonqs]mbd ne mdtsqnm s]qfdsr hm sgd CUBR
ogdmnldmnknfx v]r drs]akhrgdc ax ] ohnmddqhmf G]kk ;
dwodqhldms Z24[ sg]s v]r sgdm qdod]sdc vhsg ghfgdq rs],
shrshbr Z25[- Ansg dwodqhldmsr ld]rtqdc onk]qhydc,ad]l
bqnrr,rdbshnm cheedqdmbdr enq CUBR nee ] mdtsqnm eqnl ]
cdtsdqhtl s]qfds ax cdsdbshmf sgd rb]ssdqdc dkdbsqnm ]mc sgd
CUBR nq AG ognsnm ZdX d ðkn XÞ[ ]mc sgdm rta,
sq]bshmf c]s] s]jdm* hm sgd r]ld cdsdbshnm snonknfx* nm ]
gxcqnfdm s]qfds Zdn d ðnÞ[-

Sghr Kdssdq oqdrdmsr qdrtksr enq sgd AR; ne mdtsqnm,
CUBR %mCUBR( eqnl ] cdtsdqhtl s]qfds* dX d k ðnÞ-
Sghr hr sgd ehqrs mCUBR ld]rtqdldms vhsg cdsdbshnm ne sgd
qdbnhk mdtsqnm-

Sgd dwodqhldms q]m ]s Ideedqrnm K]a hm G]kk A* trhmf
sgd k]qfd ]bbdos]mbd rodbsqnldsdq BK;R01 Z26[ ]mc sgd
knmfhstchm]kkx onk]qhydc dkdbsqnm ad]l oqnctbdc ax sgd
Bnmshmtntr Dkdbsqnm Ad]l ;bbdkdq]snq E]bhkhsx- ;m ]udq,
]fd ad]l onk]qhy]shnm ne ∼74 v]r ld]rtqdc sgqntfgnts
sgd dwodqhldms trhmf ] L`kkdq onk]qhldsdq- Sgd 4,bl,knmf

EHF- 0- Sgd ’g]mca]f“ ch]fq]l enq sgd CUBR oqnbdrr nm sgd
mtbkdnm dM d M - Sgd entq,udbsnqr ne sgd hmbnlhmf ]mc
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s] qf d s v ] r ehkkd c v hsg t m o n k] qhy d c khp t hc c d t sd qht l - S g d
d w o d qhl d m s q] m a d sv d d m E d a qt ] qx 1 / 0 8 ] m c I] m t ] qx 1 / 1 /
c t qhm f sg qd d o d qhn c r* b n kkd b shm f ] m hm sd f q] sd c kt l hm n rhsx n e
qn t f g kx 1 7 4 ea 0 - ; p t ] qsd q n e sg d c ] s] v ] r s] j d m ] s ] a d ] l
d m d qf x n e 0 / -5 F d U * ] m n sg d q p t ] qsd q ] s 0 / -1 F d U * ] m c g ] ke ] s
0 / -3 F d U - D u d m sr v hsg ] s kd ] rs n m d d kd b sqn m * n m d o g n sn m *
] m c n m d m d t sqn m v d qd rd kd b sd c en q sg d C U B R ] m ] kx rhr- S g d
d kd b sqn m r d l hssd c ] s o n k] q ] m f kd r 6 ø ≲ θ d ≲ 2 5 ø v d qd
hc d m shehd c b n l a hm hm f rhf m ] kr eqn l sg d g hf g ,sg qd rg n kc
B g d qd m j n u b n t m sd q Z2 7 [ ] m c sg d d kd b sqn l ] f m d shb b ] kn qhl ,
d sd qr %D B ; K r( Z2 8 [* ] m c sg d hq j hm d l ] shb r v d qd l d ] rt qd c a x
sg d c qhes b g ] l a d qr Z3 / [- S g d o g n sn m r v d qd hc d m shehd c ] m c
qd b n m rsqt b sd c a x sv n d kd b sqn l ] f m d shb b ] kn qhl d sd qr9 sg d
D B ; K en q 4 ø ≲ θ ≲ 2 4 ø ] m c sg d E n qv ] qc S ] f f d q Z3 0 [
en q 1 -4 ø ≲ θ ≲ 3 -4 ø- S g d m d t sqn m r v d qd hc d m shehd c ] m c sg d hq
j hm d l ] shb r qd b n m rsqt b sd c d hsg d q a x sg d D B ; K n q a x sg d
B d m sq] k M d t sqn m C d sd b sn q Z3 1 [* b n m b d hu d c ro d b hehb ] kkx en q
sg hr d w o d qhl d m s* ] m c sg d B d m sq] k S hl d n e E khf g s Z3 2 [-

Hm sg d b ] rd v g d qd l t ksho kd ehm ] k,rs] sd o ] qshb kd r n e sg d
r] l d sx o d v d qd c d sd b sd c hm ] m d u d m s* ] kk o n rrha kd b n l a h,
m ] shn m r v d qd d w ] l hm d c - S g d b g n rd m b n l a hm ] shn m v ] r sg d
n m d l hm hl hy hm f ] χ 1 ,khj d p t ] m shsx b ] kb t k] sd c t rhm f u ] qh] ,
a kd r qd k] sd c sn sg d d w b kt rhu d ehm ] k rs] sd -

S n c d sd ql hm d sg d rd kd b shn m b qhsd qh] en q sg d d w b kt rhu hsx * ]
F D ; M S ,3 L n m sd B ] qkn rhl t k] shn m n e B K ; R 0 1 v ] r t rd c
Z3 3 [- ; m d u d m s f d m d q] sn q en q hm b n g d qd m s d kd b sqn o qn c t b shn m n e
o g n sn m r n m c d t sd qht l v ] r ] c n o sd c * v g hb g o qn c t b d r d hsg d q
d X d k ðn Þ n q d X d n ðk Þ d u d m sr* o qn o n qshn m ] kkx sn
sg d hq qd k] shu d b qn rr rd b shn m r* b n l hm f eqn l sg d m C U B R n q
o qn sn m ,C U B R %o C U B R ( ] m c A G qd ] b shn m r Z3 4 [- S g d C U B R
] l o khst c d hr b ] kb t k] sd c ] b b n qc hm f sn sg d A d khsrj x ,L t kkd q,
J hqb g m d q en ql ] khrl Z3 5 [- S g d E d ql h,l n shn m c hrsqha t shn m hr
hl o kd l d m sd c u h] sg d O ] qhr o n sd m sh] k Z3 6 [-

R d u d q] k b t sr v d qd ] o o khd c hm n qc d q sn d m rt qd o qn o d q
o ] qshb kd hc d m shehb ] shn m ] m c rd kd b s sg d qd kd u ] m s j hm d l ] shb
qd f hn m en q sg d C U B R qd ] b shn m - E hc t b h] k b t sr v d qd ] o o khd c sn
qd l n u d sg d d c f d r n e sg d c d sd b sn q- S g d d kd b sqn m l n l d m st l
v ] r qd p t hqd c sn a d ] a n u d 0 F d U - N m kx m d t sqn m r v hsg
l n l d m s] ] a n u d / -2 4 F d U v d qd j d o s* hm n qc d q sn qd l n u d
ro d b s] sn q,m d t sqn m d u d m sr- S g d l hm hl t l o g n sn m d m d qf x v ] r
qd p t hqd c sn a d 1 F d U - S g d b n m d ] m f kd r en ql d c a x sg d
d kd b sqn m ] m c sg d m d t sq] kr* sg d o g n sn m n q sg d m d t sqn m %θ d *
θ d k (* v d qd qd p t hqd c sn a d a hf f d q sg ] m 4 ø sn qd l n u d q] c h] shu d
o g n sn m r o qn c t b d c a x sg d d kd b sqn m r v g hkd o ] rrhm f sg qn t f g
sg d s] qf d s ] m c c d sd b sn q l ] sd qh] kr* ] r v d kk ] r sg n rd d qqn ,
m d n t rkx qd b n m rsqt b sd c m d t sq] k b kt rsd qr hc d m shehd c ] r o g n sn m r
n q m d t sqn m r v g hkd a d hm f o ] qs n e sg d d kd b sqn m rg n v d q hm sg d
b ] kn qhl d sd q- Hl o n rhm f P 1 = 0 F d U 1 ] m c U = 1 F d U
d m rt qd c sg d ] o o khb ] a hkhsx n e sg d kd ] c hm f ,sv hrs F O C en ql ] k,
hrl ] m c l hm hl hy d c b n m sqha t shn m r eqn l m t b kd n m qd rn m ] m b d r-

D w b kt r hu hsx b t sr v d qd ] o o khd c sn r d kd b s sg d d k ðn Þ
ehm ] k r s] sd v g hkd l hm hl hy hm f sg d a ] b j f qn t m c b n l hm f
eqn l o ] qsh] kkx qd b n m r sqt b sd c π % c d b ] x r eqn l sg d
d X d k π % ðn Þ qd ] b shn m * v g d qd n m kx n m d n e sg d sv n
o g n sn m r eqn l sg d π % c d b ] x v ] r qd b n m r sqt b sd c ] m c sg d

d u d m s o ] r r d c sg d C U B R r d kd b shn m b t sr - B t sr n m sg d
l hr r hm f l ] r r d r n e W hm sg d d k d k W ] m c d k d k W
qd ] b shn m r * ] m c n m sg d l hr r hm f l n l d m st l n e W hm d X
d k W v d qd hl o n r d c ZgL L 1

W ðd k d k W Þg ; % -0 F d U 1 *
gL L 1

W ð d k d k W Þg ; 1 -4 F d U 1 * N W ðd X d k W Þ ;
% -2 4 F d U [- ; et qsg d q b t s v ] r hl o n r d c n m ϕ
% 0 -4 ø ; ϕ ; % -6 4 ø(* sg d c heed qd m b d a d sv d d m sg d sv n
v ] x r n e b n l o t shm f sg d ] m f kd ϕ a d sv d d m sg d kd o sn m hb ] m c
g ] c qn m hb o k] m d r %t r hm f sg d m t b kd n m ] m c sg d u hqst ] k o g n sn m
] m c t r hm f sg d u hqst ] k ] m c sg d qd ] k o g n sn m (- ; r hl hk] q b t s
v ] r ] o o khd c n m q %g qg ; % -4 F d U 1 ( sg d c heed qd m b d
a d sv d d m sg d sv n v ] x r sn b n l o t sd q* t r hm f d hsg d q sg d
r b ] ssd qd c m t b kd n m n q sg d u hqst ] k ] m c qd ] k o g n sn m - E hm ] kkx * ]
b t s n m θ W * sg d b n m d ] m f kd a d sv d d m sg d c d sd b sd c ] m c sg d

l hr r hm f o ] qshb kd W hm d k d k W * v ] r ] o o khd c %θ W ; 2 ø(-
E hf t qd 1 r g n v r sg d r p t ] qd c l hr r hm f l ] r r n e W hm d X
d k W ] m c sg d l hr r hm f l n l d m st l N W en q sg d c ] s] ] m c sg d
r hl t k] shn m r en q C U B R ] m c en q π % * ] esd q g ] u hm f ] o o khd c sg d
d w b kt r hu hsx b t sr - S g d c ] s] r shkk b n m s] hm r n l d a ] b j f qn t m c
eqn l o ] qsh] kkx qd b n m r sqt b sd c π % c d b ] x r -

A d b ] t rd n e hm d eehb hd m b hd r hm sg d B d m sq] k S q] b j d q Z3 7 [*
rn l d o qn sn m r v d qd l hrhc d m shehd c ] r m d t sqn m r- S g hr a ] b j ,
f qn t m c v ] r qd c t b d c t rhm f ] l t kshu ] qh] sd ] m ] kx rhr sd b g m hp t d
%a n n rsd c c d b hrhn m sqd d ( Z3 8 [( sg ] s qd khd c n m kn v ,kd u d k
ed ] st qd r eqn l sg d B d m sq] k M d t sqn m C d sd b sn q ] m c sg d
B d m sq] k S hl d n e E khf g s* ] m c n m ϕ - S g d qd l ] hm hm f
b n m s] l hm ] shn m eqn l o qn sn m r sn sg d m d t sqn m r] l o kd v ] r
d rshl ] sd c sn a d ∼ 4 ] m c rt a sq] b sd c hm sg d b n l o t s] shn m n e
sg d A R ; - N u d q] kk* 6 6 4 7 / d u d m sr qd l ] hm d c ] esd q ] kk rd kd b ,
shn m r v d qd ] o o khd c - E hf t qd 2 rg n v r sg d j hm d l ] shb b n u d q] f d
hm P 1 ] m c u A n e sg d rd kd b sd c d u d m sr-

S g d π % b n m s] l hm ] shn m sn sg d C U B R r] l o kd v ] r d u ] kt ,
] sd c ] m c rt a sq] b sd c Z4 / [- E hqrs* sg d q] shn * eqn l rhl t k] shn m r*
n e o ] qsh] kkx qd b n m rsqt b sd c d k π % ð0 Þ d u d m sr o ] rrhm f sg d
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rd kd b shn m b qhsd qh] en q sg d C U B R o qn b d rr sn et kkx qd b n m ,
rsqt b sd c d k π % d u d m sr v ] r b n l o t sd c - L t ksho kx hm f sg hr q] shn
a x sg d m t l a d q n e qd b n m rsqt b sd c d k π % d u d m sr hm sg d c ] s]
x hd kc r sg d m t l a d q n e d k π % ð0 Þ d u d m sr- S g hr m t l a d q v ] r
sg d m rt a sq] b sd c eqn l sg d x hd kc n e C U B R d u d m s b ] m c hc ] sd r hm
d ] b g j hm d l ] shb a hm ] m c g d khb hsx rs] sd - S g d π % b n m s] l hm ] shn m
q] m f d r eqn l 0 / sn 3 4 c d o d m c hm f n m sg d j hm d l ] shb r-

S g d A R ; hr n a s] hm d c en q d ] b g j hm d l ] shb a hm ] r

> J Q ¼
0

N

M þ M

M þ þ M
ð 4 Þ

v g d qd N hr sg d ] u d q] f d a d ] l o n k] qhy ] shn m ] m c M þ ð Þ hr sg d
x hd kc n e C U B R d u d m sr en q o n rhshu d %m d f ] shu d ( a d ] l g d khb hsx
] esd q π % rt a sq] b shn m - Q ] c h] shu d b n qqd b shn m r v d qd d rshl ] sd c
] b b n qc hm f sn Q d e- Z4 0 [ ] m c en t m c sn a d m d f khf ha kd -

U ] qhn t r rn t qb d r n e rx rsd l ] shb t m b d qs] hm sx n m sg d A R ;
v d qd rst c hd c - S n n a s] hm sg d rx rsd l ] shb t m b d qs] hm sx c t d sn
sg d b t s n m sg d a n n rsd c c d b hrhn m sqd d b k] rrhehd q sn qd l n u d sg d
o qn sn m b n m s] l hm ] shn m ] m c n m sg d d w b kt rhu hsx b t sr* u ] qh] shn m r
] qn t m c d ] b g b g n rd m b t s v d qd l ] c d * ] m c sg d c heed qd m b d r
a d sv d d m sg d qd rt kshm f A R ; r v d qd s] j d m ] r sg d rx rsd l ] shb
t m b d qs] hm sx - S g d rx rsd l ] shb t m b d qs] hm sx n m sg d a d ] l
o n k] qhy ] shn m v ] r sg d rs] m c ] qc c d u h] shn m n e sg d o n k] qhy ] shn m
l d ] rt qd c a x sg d L ` kkd q o n k] qhl d sd q- S g d rx rsd l ] shb
t m b d qs] hm sx rsd l l hm f eqn l sg d l d qf hm f n e c ] s] rd sr v hsg
c heed qd m s a d ] l d m d qf x v ] r d u ] kt ] sd c v hsg ] F O C ,a ] rd c
l n c d k b n l o t shm f sg d A R ; rsd l l hm f eqn l sg d hm sd qed qd m b d
n e C U B R ] m c A G - S g d rx rsd l ] shb t m b d qs] hm sx hm c t b d c a x
sg d π % rt a sq] b shn m l d sg n c v ] r d rshl ] sd c t rhm f ] c heed qd m s
l d sg n c * qd kx hm f n m sg d rs] shrshb ] k t m en kc hm f Z4 1 [ n e rhf m ] k
] m c a ] b j f qn t m c b n m sqha t shn m r sn sg d L L 1

d k W r o d b sqt l

%E hf - 1 * kd es(* ] m c b n l o ] qhm f sg d n a s] hm d c A R ; r hm d ] b g
j hm d l ] shb a hm - S g d sn s] k rx rsd l ] shb t m b d qs] hm sx v ] r b n l ,
o t sd c a x rt l l hm f ] kk b n m sqha t shn m r hm p t ] c q] st qd - Hs hr* n m
] u d q] f d * ∼ % -% 0 * ] m c k] qf d kx c n l hm ] sd c a x sg d t m b d qs] hm sx
n m sg d d w b kt rhu hsx b t sr-

S g d A R ; * v g hb g v ] r d w sq] b sd c hm a hm r n e d hsg d q P 1 * u A *
n q q* hr o kn ssd c ] r ] et m b shn m n e ϕ hm E hf - 3 - Hs g ] r sg d
d w o d b sd c rhm t rn hc ] k rg ] o d ] qhrhm f eqn l sg d C U B R ,A G
hm sd qed qd m b d * ] m c hr ehssd c a x sg d et m b shn m > J Q ð8 % øÞ rhm ϕ -
Hsr ] l o khst c d hr n m sg d n qc d q n e ] ed v o d qb d m s* ] a n t s ] e] b sn q
n e 3 rl ] kkd q sg ] m sg d o C U B R ] l o khst c d l d ] rt qd c ] s sg d rd
r] l d j hm d l ] shb r Z1 / [- S g d rx rsd l ] shb t m b d qs] hm sx hr rl ] kkd q
sg ] m sg d rs] shrshb ] k n m d hm l n rs b ] rd r-

E hf t qd 4 rg n v r sg d ] l o khst c d > J Q ð8 % øÞ n e sg d rhm ϕ ehsr
sn sg d A R ; ] r ] et m b shn m n e P 1 %kd es(* u A %l hc c kd (* ] m c

q %qhf g s(- S g d c ] s] ] qd b n l o ] qd c sn o qd c hb shn m r en q C U B R
n m ] eqd d m d t sqn m n e sg d U ] m c d qg ] d f g d m ,F t hb g n m ,F t hc ] k
l n c d k Z4 2 [ en q c heed qd m s u ] kt d r n e sg d p t ] qj sn s] k ] m f t k] q
l n l d m s] H t ] m c H X - S g d U F F l n c d k t rd r c n t a kd
c hrsqha t shn m r Z0 *3 [ sn o ] q] l d sqhy d sg d ðu ξ Þ c d o d m c d m b d
n e sg d F O C r* ] m c Q d f f d o g d m n l d m n kn f x en q sg d hq q
c d o d m c d m b d - S g d l n c d k b t qu d r ] qd n a s] hm d c ] s sg d ] u d q] f d
j hm d l ] shb r en q P 1 * u A * ] m c q* ] m c rd sshm f ϕ ] s 8 / ø- S g d
u ] kt d r n e H t ] m c H X v d qd u ] qhd c hm ] f qhc n e rsd o / -/ 1 4 ] m c
q] m f d  0 * ] m c sg d χ 1 n e d ] b g n a s] hm d c l n c d k b t qu d v hsg sg d
c ] s] o n hm sr v ] r b n l o t sd c - S g qd d n e sg d b t qu d r x hd kc hm f sg d
a d rs χ 1 ] qd qd s] hm d c en q E hf - 4 - B n m rhc d qhm f χ 1 u ] kt d r v hsg hm
2 σ eqn l sg d l hm hl t l * hm sg d U F F eq] l d v n qj sg d c ] s]
e] u n q X p t ] qj ] m f t k] q l n l d m s] % ; H X ; % -1 * v g hkd m n
b n m rsq] hm sr b ] m a d hl o n rd c n m H t - S g d l n c d k c n d r m n s
qd o qn c t b d sg d j hm d l ] shb c d o d m c d m b d n e > J Q ð8 % øÞ* o qd c hb s,
hm f rsd d o d q u ] qh] shn m r* hm o ] qshb t k] q en q q* sg ] m sg n rd
c hro k] x d c a x sg d c ] s] -

S g d rd m rhshu hsx n e sg d B K ; R 0 1 m C U B R A R ; sn B E E r*
hm o ] qshb t k] q sn l * v ] r sd rsd c a x hm b kt c hm f hs hm ] ehs n e
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B E E r a x sg d n t so t s n e m d t q] k m d sv n qj r ] r ] m d eed b shu d
o ] q] l d sqhy ] shn m * rd qu hm f ] r t m a h] rd c hm sd qo n k] shn m
et m b shn m Z4 3 [- G d qd * u ] kt d r ] s m d sv n qj hm o t sr qd o qd rd m s
sg d j hm d l ] shb ] k u ] qh] a kd r u A * P 1 * ] m c q* ] m c u ] kt d r ] s
n t so t sr qd o qd rd m s sg d hl ] f hm ] qx ] m c qd ] k o ] qsr n e sg d t o ] m c
c n v m p t ] qj b n m sqha t shn m r sn B E E r- S g d m d sv n qj r v d qd
sq] hm d c n m 1 / / L n m sd B ] qkn qd o khb ] r n e sg d d w o d qhl d m s] k
c ] s] * v g hb g d m rt qd c sg ] s t m b d qs] hm sx n e sg d qd rt kshm f B E E r
hr e] hsg et kkx o qn o ] f ] sd c eqn l sg d d w o d qhl d m s] k l d ] rt qd ,
l d m sr- E hf t qd 5 rg n v r sg d t o ] m c c n v m p t ] qj l F ] m c

l B E E r* d w sq] b sd c a x ehsr sn n kc B K ; R Z0 5 *0 6 [ ] m c
G D Q L D R Z1 4 *1 6 [ o qn sn m c ] s] * sn qd b d m s B K ; R 0 1 o qn sn m

c ] s] Z1 / [ ] m c sn sg d m d t sqn m c ] s] qd o n qsd c g d qd - M n sd sg ] s
sg d G ] kk ; m C U B R c ] s] v d qd m n s hm b kt c d c hm sg hr rst c x hm
n qc d q sn ] rrd rr sg d hl o ] b s n e sg d o qd rd m s c ] s] ] kn m d - V g hkd
sg d hm b kt rhn m n e sg d B K ; R 0 1 m C U B R c ] s] ] kkn v r sg d ek] u n q
rd o ] q] shn m n e l F * sg d l ] hm m d v qd rt ks hr sg d ek] u n q
rd o ] q] shn m n e l - S g d r] l d B E E d w sq] b shn m l d sg n c v ] r
o qd u hn t rkx t rd c sn ] ssd l o s ek] u n q rd o ] q] shn m n e sg d B E E r n e
F ] m c B Z4 4 [ a x b n l a hm hm f o C U B R c ] s] ] m c sg d G ] kk ;
m C U B R qd rt ksr Z2 5 [- V g hkd o qn l hrhm f qd rt ksr v d qd n a s] hm d c
en q ℜ d F ] m c l F * sg d rd o ] q] shn m v ] r m n s o n rrha kd en q
sg d B E E r n e B - S g d rl ] kk rx rsd l ] shb t m b d qs] hm shd r n e sg d
B K ; R 0 1 m C U B R c ] s] * n a s] hm d c l ] hm kx sg ] m j r sn sg d
c d sd b shn m n e sg d m d t sqn m * ] m c sg d hq v hc d j hm d l ] shb b n u d q] f d
o qn u hc d sg d m d b d rr] qx rd m rhshu hsx en q sg d ek] u n q rd o ] q] shn m
n e l -

S g d B K ; R 0 1 m C U B R c ] s] qd o qd r d m s ] m hl o n qs] m s r sd o
sn v ] qc sg d t m c d qr s] m c hm f n e sg d b n m sqha t shn m n e sg d
] m f t k] q l n l d m st l n e sg d p t ] qj r sn sg d r o hm n e sg d
m t b kd n m u h] I h r r t l qt kd * n e v g hb g sg d F O C B hr ] m
d r r d m sh] k* x d s o n n qkx j m n v m * hm f qd c hd m s- S g d et st qd
hm b qd ] r d hm r s] shr shb r n e sg d m C U B R c ] s] r d s* v g hb g
v hkk a d ] b g hd u d c a n sg a x t o f q] c d r n e sg d B K ; R 0 1
qd b n m r sqt b shn m r n esv ] qd ] m c a x ] c c hshn m ] k c ] s] * v hkk ] kkn v
a d ssd q o qd b hr hn m ] m c en t q,c hl d m r hn m ] k a hm m hm f en q sg d
A R ; * ] m c sg t r ] l n qd ] b b t q] sd l ] o o hm f n e l - ; m
n m f n hm f ] m ] kx r hr n e sg hr r ] l d c ] s] r d s ] hl r sn d w sq] b s b qn r r
r d b shn m r en q m C U B R * v g hb g ] qd r d m r hshu d sn ℜ d -
E t qsg d ql n qd * B K ; R 0 1 qd b d m skx b n l o kd sd c ] m d w o d qhl d m s
v hsg ] kn m f hst c hm ] kkx o n k] qhy d c c d t sd qht l s] qf d s* v g hb g
v hkk x hd kc s] qf d s,r o hm ] r x l l d sqhd r ] m c c n t a kd ,r o hm ] r x l ,
l d sqhd r en q m C U B R - S g d r d n a r d qu ] a kd r * b n l a hm d c v hsg
sg d t m o n k] qhy d c ,s] qf d s n m d r * v hkk b n m sqha t sd sn b n m r sq] hm
l n qd B E E r n e sg d m d t sqn m * g d m b d sn o qn f qd r r hm sg d ek] u n q
r d o ] q] shn m n e ] kk en t q F O C r * ] m c * b n m r d p t d m skx * sn c d d o d m
n t q t m c d qr s] m c hm f n e sg d o qn o d qshd r n e sg d m t b kd n m r hm
sd ql r n e sg d hq d kd l d m s] qx b n m r shst d m sr -

9 b j m n v kd c f l d m sr‘ V d sg ] m j u d qx l t b g sg d rs] ee n e sg d
; b b d kd q] sn q ] m c sg d O g x rhb r C hu hrhn m r ] s Id eed qrn m K ] a en q
l ] j hm f sg d d w o d qhl d m s o n rrha kd - S g hr v n qj v ] r rt o o n qsd c
hm o ] qs a x sg d T -R - C d o ] qsl d m s n e D m d qf x %C N D ( ] m c
M ] shn m ] k R b hd m b d E n t m c ] shn m %M R E (* sg d Hs] kh] m Hrshst sn
M ] y hn m ] kd c h E hrhb ] M t b kd ] qd %HM E M (* sg d E qd m b g B d m sqd
M ] shn m ] k c d k] Q d b g d qb g d R b hd m shehp t d %B M Q R (* sg d E qd m b g
B n l l hrr] qh] s z] k D m d qf hd ; sn l hp t d %B D ; (* sg d R b n sshrg
T m hu d qrhshd r O g x rhb r ; kkh] m b d %R T O ; (* sg d M ] shn m ] k
Q d rd ] qb g E n t m c ] shn m n e J n qd ] %M Q E (* sg d T J R b hd m b d
] m c S d b g m n kn f x E ] b hkhshd r B n t m b hk %R S E B (* sg d B g hkd ] m
; f d m b h] M ] b hn m ] k c d Hm u d rshf ] b hn m x C d r] qqn kkn %; M HC (*
] m c sg d B qn ] sh] m R b hd m b d E n t m c ] shn m - S g hr v n qj v ] r
rt o o n qsd c ] r v d kk a x sg d D T G n qhy n m 1 / 1 / Q d rd ] qb g
] m c Hm m n u ] shn m O qn f q] l t m c d q sg d R S Q N M F ,1 / 1 / F q] m s
; f qd d l d m s M n - 7 1 3 / 8 2 ] m c sg d L ] qhd R j kn c n v rj ] ,B t qhd
F q] m s ; f qd d l d m s M n - 0 / 0 / / 2 3 5 / - S g d R n t sg d ] rsd qm

E HF - 5 - D w sq] b shn m n e t o %t * b n ] qrd q qd c rg ] c hm f ( ] m c c n v m %X *
ehm d q a kt d rg ] c hm f ( p t ] qj b n m sqha t shn m r sn l F %sn o ( ] m c l
%a n ssn l ( ] r ] et m b shn m n e q %kd es ] m c l hc c kd ( ] m c ξ %qhf g s(- S g d
kd esl n rs b n kt l m rg n v r sg d d w sq] b shn m n e sg d sv n B E E r v hsg n t s sg d
B K ; R 0 1 m C U B R c ] s] * v g hb g ] qd hm rsd ] c hm b kt c d c hm sg d n sg d q
sv n b n kt l m r-
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E HF - 4 - S g d rhm ϕ ] l o khst c d n e > J Q en q m C U B R ] r ] et m b shn m n e
P 1 %kd es(* u A %l hc c kd (* ] m c q %qhf g s(- S g d %qd c n m khm d ( a ] m c r
qd o qd rd m s sg d rx rsd l ] shb t m b d qs] hm shd r - S g d U F F l n c d k Z4 2 [
o qd c hb shn m r en q sg qd d n e sg d b n l a hm ] shn m r n e H t ] m c H X x hd kc hm f sg d
a d rs χ 1 ] qd b n l o ] qd c sn sg d c ] s] 9 rn khc a k] b j khm d en q H t ¼ % -2 4
H X ¼ % -% 4 * c ] rg d c ,c n ssd c qd c khm d en q H t ¼ % -1 H X ¼ % -0 4 * ] m c
a kt d c n ssd c khm d en q H t ¼ % -3 4 H X ¼ % -1 -
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Tmhudqrhshdr Qdrd]qbg ;rrnbh]shnm %RTQ;( nodq]sdr sgd
Sgnl]r Ideedqrnm M]shnm]k ;bbdkdq]snq E]bhkhsx enq sgd T-R-
Cdo]qsldms ne Dmdqfx tmcdq Bnmsq]bs Mn- CD,;B/4,
/5NQ12066-

Z0[ C- Lñkkdq* C- Qna]rbghj* A- Fdxdq* E-,L- Chssdr* ]mc I-
Gnqdirh* Enqsrbgq- Ogxr- 31* 0/0 %0883(-

Z1[ W- Ih* Ogxr- Qdu- Kdss- 67* 50/ %0886(-
Z2[ W- Ih* Ogxr- Qdu- C 44* 6003 %0886(-
Z3[ ;- U- Q]cxtrgjhm* Ogxr- Kdss- A 27,* 306 %0885(: Ogxr- Qdu-

C 45* 4413 %0886(-
Z4[ I- B- Bnkkhmr* K- Eq]mjetqs* ]mc L- Rsqhjl]m* Ogxr- Qdu- C

45* 1871 %0886(-
Z5[ J- Fndjd* L- U- Onkx]jnu* ]mc L- U]mcdqg]dfgdm* Oqnf-

O]qs- Mtbk- Ogxr- 36* 3/0 %1//0(-
Z6[ L- Chdgk* Ogxr- Qdo- 277* 30 %1//2(-
Z7[ ;- U- Adkhsrjx ]mc ;- U- Q]cxtrgjhm* Ogxr- Qdo- 307* 0

%1//4(-
Z8[ I- ;rgl]m ds Zk-* Ogxr- Kdss- A 1,5* 253 %0877(-

Z0/[ L- Fthc]k* Dtq- Ogxr- I- ; 26* 208 %1//7(-
Z00[ R- Rsdo]mx]m ds Zk- %BK;R Bnkk]anq]shnm(* Ogxr- Qdu- Kdss-

76* 071//1 %1//0(-
Z01[ B- Ltäny B]l]bgn ds Zk- %G]kk ; Bnkk]anq]shnm(* Ogxr-

Qdu- Kdss- 86* 151//1 %1//5(-
Z02[ E-,W- Fhqnc ds Zk- %BK;R Bnkk]anq]shnm(* Ogxr- Qdu- Kdss-

0,,* 051//1 %1//7(-
Z03[ R- Bgdm ds Zk- %BK;R Bnkk]anq]shnm(* Ogxr- Qdu- Kdss- 86*

/61//1 %1//5(-
Z04[ D- Rdcdq ds Zk- %BK;R Bnkk]anq]shnm(* Ogxr- Qdu- Kdss- 003*

/21//0 %1/04(-
Z05[ R- Ohr]mn ds Zk- %BK;R Bnkk]anq]shnm(* Ogxr- Qdu- C 80*

/41/03 %1/04(-
Z06[ G- R- In ds Zk- %BK;R Bnkk]anq]shnm(* Ogxr- Qdu- Kdss- 004*

101//2 %1/04(-
Z07[ L- Cdetqmd ds Zk- %G]kk ; Bnkk]anq]shnm(* Ogxr- Qdu- B 81*

/441/1 %1/04(-
Z08[ L Cdetqmd ds Zk- %G]kk ; Bnkk]anq]shnm(* M]s- Bnlltm- 7*

03/7 %1/06(-
Z1/[ F- Bgqhrsh]dmr ds Zk- %BK;R Bnkk]anq]shnm(* Ogxr- Qdu- Kdss-

02,* 1008/1 %1/12(-
Z10[ ;- ;hq]odsh]m ds Zk- %GDQLDR Bnkk]anq]shnm(* Ogxr- Qdu-

Kdss- 76* 071//0 %1//0(-
Z11[ ;- ;hq]odsh]m ds Zk- %GDQLDR Bnkk]anq]shnm(* Ogxr- Qdu- C

64* /000/2 %1//6(-
Z12[ ;- ;hq]odsh]m ds Zk- %GDQLDR Bnkk]anq]shnm(* I- Ghfg

Dmdqfx Ogxr- /5 %1//7( /55: Ogxr- Kdss- A 6,3* 04 %1/00(-
Z13[ ;- ;hq]odsh]m ds Zk- %GDQLDR Bnkk]anq]shnm(* I- Ghfg

Dmdqfx Ogxr- 00 %1//8( /72-
Z14[ ;- ;hq]odsh]m ds Zk- %GDQLDR Bnkk]anq]shnm(* I- Ghfg

Dmdqfx Ogxr- /5 %1/0/( /08-
Z15[ ;- ;hq]odsh]m ds Zk- %GDQLDR Bnkk]anq]shnm(* Ogxr- Kdss- A

6,3* 04 %1/00(-
Z16[ ;- ;hq]odsh]m ds Zk- %GDQLDR Bnkk]anq]shnm(* I- Ghfg

Dmdqfx Ogxr- /6 %1/01( /21-
Z17[ E- C- ;]qnm ds Zk- %G0 Bnkk]anq]shnm(* Ogxr- Kdss- A 548* 685

%1//7(-
Z18[ ;- ;js]r ds Zk- %G0 Bnkk]anq]shnm(* Dtq- Ogxr- I- B 33* 0

%1//4(-

Z2/[ B- ;cknee ds Zk- %G0 Bnkk]anq]shnm(* Ogxr- Kdss- A 406* 36
%1//0(-

Z20[ R- Bgdj]mnu ds Zk- %YDTR Bnkk]anq]shnm(* I- Ghfg Dmdqfx
Ogxr- /4 %1//8( 0/7-

Z21[ R- Bgdj]mnu ds Zk- %YDTR Bnkk]anq]shnm(* Ogxr- Kdss- A 462*
35 %1//2(-

Z22[ Q- ;jgtmyx]mnu ds Zk- %BNLO;RR(* Ogxr- Kdss- A 682* 077
%1/08(: 7,,* 024018D %1/1/(-

Z23[ L- Fthc]k* G- Lnts]qcd* ]mc L- U]mcdqg]dfgdm* Qdo- Oqnf-
Ogxr- 65* /551/1 %1/02(-

Z24[ L- L]ynty ds Zk- %G]kk ; Bnkk]anq]shnm(* Ogxr- Qdu- Kdss-
88* 1314/0 %1//6(-

Z25[ L- Adm]kh ds Zk- %G]kk ; Bnkk]anq]shnm(* M]s- Ogxr- 05* 080
%1/1/(-

Z26[ U- C- Atqjdqs ds Zk- %BK;R Bnkk]anq]shnm(* Mtbk- Hmrsqtl-
Ldsgncr Ogxr- Qdr-* Rdbs- ; 848* 052308 %1/1/(-

Z27[ X- F- Rg]q]ah]m ds Zk-* Mtbk- Hmrsqtl- Ldsgncr Ogxr- Qdr-*
Rdbs- ; 857* 052713 %1/1/(-

Z28[ F- ;rqx]m ds Zk-* Mtbk- Hmrsqtl- Ldsgncr Ogxr- Qdr-*
Rdbs- ; 848* 052314 %1/1/(-

Z3/[ L- C- Ldrs]xdq ds Zk-* Mtbk- Hmrsqtl- Ldsgncr Ogxr- Qdr-*
Rdbs- ; 848* 052407 %1/1/(-

Z30[ ;- ;bjdq ds Zk-* Mtbk- Hmrsqtl- Ldsgncr Ogxr- Qdr-*
Rdbs- ; 848* 052364 %1/1/(-

Z31[ O- Bg]s]fmnm ds Zk-* Mtbk- Hmrsqtl- Ldsgncr Ogxr- Qdr-*
Rdbs- ; 848* 052330 %1/1/(-

Z32[ C- R- B]ql]m* F- ;rqx]m* U- A]stqhm* K- Bk]qj* Q- Cd Uhs]*
V- Jhl* A- Lhkkdq* ]mc B- Vhffhmr* Mtbk- Hmrsqtl- Ldsgncr
Ogxr- Qdr-* Rdbs- ; 85,* 052515 %1/1/(-

Z33[ L- Tmf]qn ds Zk-* Mtbk- Hmrsqtl- Ldsgncr Ogxr- Qdr-*
Rdbs- ; 848* 052311 %1/1/(-

Z34[ ;- Dk ;knth ]mc D- Untshdq %oqhu]sd bnlltmhb]shnm(-
Z35[ ;- U- Adkhsrjx* C- Lñkkdq* ]mc ;- Jhqbgmdq* Mtbk- Ogxr-

A518* 212 %1//1(-
Z36[ L- K]bnlad* A- Knhrd]t* I- L- Qhbg]qc* Q- UhmgL]t* I-

Bnmsd* O- Ohqdr* ]mc Q- cdSntqqdhk* Ogxr- Qdu- B 10* 750
%087/(-

Z37[ ;- ;bjdq ds Zk-* Mtbk- Hmrsqtl- Ldsgncr Ogxr- Qdr-*
Rdbs- ; 846* 052310 %1/1/(: L- ;- ;msnmhnkh ds Zk-* Mtbk-
Hmrsqtl- Ldsgncr Ogxr- Qdr-* Rdbs- ; 851* 052680
%1/1/(-

Z38[ X- Bn]cnt* 9qshehbhZk Hmsdkkhfdmbd enq Ghfg Dmdqfx Ogxrhbr*
dchsdc ax O- B]k]ehtq]* C- Qntrrd]t* ]mc J- Sdq]n %Vnqkc
Rbhdmshehb Otakhrghmf* Rhmf]onqd* 1/11(* oo- 8 47-

Z4/[ Rdd Rtookdldms]k L]sdqh]k ]s gsso9..khmj-]or-nqf.rtookdldms]k.
0/-00/2.OgxrQduKdss-022-1008/2 enq cds]hkr nm sgd o]qsh]kkx
qdbnmrsqtbsdc π% a]bjfqntmc ]mc hsr ]rrnbh]sdc rxrsdl]shb-

Z40[ H- ;jtrgduhbg ]mc ;- Hkxhbgdu* Ogxr- Qdu- C 87* /02//4
%1/07(-

Z41[ L- Ohuj ]mc E- Q- Kd Chadqcdq* Mtbk- Hmrsqtl- Ldsgncr
Ogxr- Qdr-* Rdbs- ; 444* 245 %1//4(-

Z42[ L- U]mcdqg]dfgdm* O- ;- L- Fthbgnm* ]mc L- Fthc]k* Ogxr-
Qdu- C 5,* /83/06 %0888(: L- Fthc]k* L- U- Onkx]jnu* ;- U-
Q]cxtrgjhm* ]mc L- U]mcdqg]dfgdm* Ogxr- Qdu- C 61*
/43/02 %1//4(-

Z43[ J- Jtldqh jh* C- Lñkkdq* ]mc ;- Rbg°edq* I- Ghfg Dmdqfx
Ogxr- /6 %1/00( /62-

Z44[ L- Čth * J- Jtldqh jh* ]mc ;- Rbg°edq* Ogxr- Qdu- Kdss-
014* 121//4 %1/1/(-

OGXRHB;K QDUHDV KDSSDQR 022 1008/2 %1/13(

1008/2,6


