


j mnvm]r sg d ’bnmnql]khsx– ]mc ’bnbhqbt k]qhsx– sdqlr ne ]m
NOR rxrsdl- Snf dsg dq) sg drd svnsdqlr ]qd lhmhlhydc he sg d
svno]qshbkdr g ]u d sg d r]ld nqhdms]shnm]mc he sg ]s rg ]qdc
nqhdms]shnm hr odqodmchbt k]qsn sg d t mhsu dbsnqnfi sg ]shr
chqdbsdc]knmf sg drdo]q]shnm u dbsnq-Nmkx hmsdq]bshnmr
adsvddmo]qshbkdr sg ]s]qd md]qdrsmdhf g anqr ]qd hmbkt cdc)
vg dqd sg d rds ne md]qdrs mdhf g anqr b]mbg ]mf d nu dq shld ct d
snsg dql]k ekt bst ]shnmr-

?mNOR b]mad u hdvdc ]r ] bn]qrd,f q]hmdc qdoqdrdms],
shnm ne] u hq]kb]orhc ax g ]u hmfsg d o]qshbkd knb]shnmr
bnqqdronmcsn sg d bdmsdqrne sg d ’b]ornldqr– ne u hq]k
b]orhcr- Sg d k]ssdq ]qd chrj khj d f qnt or ne dhsg dq rhw nq ehu d
rt at mhsr sg ]s eqdpt dmskx]bs ]r sg d a]rhb at hkchmf aknbj r ne ]
b]orhc Z3 )1 3 [- Sg d nqhdms]shnm]k cdf qddr ne eqddcnl bnqqd,
ronmc snsg d mnql]kr snsg d b]ornldqr) sg d cdosg Tk ne sg d
Lnqrd onsdmsh]k snsg d b]ornldq ahmchmf dmdqf x ] edv j=R
Z1 4 )1 5 [()]mc sg d kdmf sgrb]kd Y sn sg d ch]ldsdqne ]
b]ornldq ] edv m]mnldsdqr Z1 [(-Adb]t rd sg d q]mf d ne
sg d g xcqnog nahb ]ssq]bshnm adsvddm b]ornldqrhr rg nqs
bnlo]qdc sn sg dhq ch]ldsdq)sg d chldmrhnmkdrr o]q]ldsdq
Y bg ]q]bsdqhyhmfsg d vhcsgne sg d Lnqrd onsdmsh]kmddcr

sn ad rhf mhehb]mskx k]qf dq sg ]m nmd-Vd t rdc Y − 3-510-
Mdws)H hr ] ld]rt qd ne sg d admchmfrsheemdrr ne sg d rg dkk
drshl]sdc snad hmsg d q]mf d ne 01j =R Z1 6 )1 7 [(-Ehm]kkx)

adb]t rd ] k]qf d dmdqf x odm]ksx hr j mnvm sn narsqt bssg d
qdlnu ]kne rhmf kd b]ornldqr eqnl ]rrdlakdc rg dkkr Z1 8 [)
du ]onq]shnmne o]qshbkdr eqnl sg d NOR rg dkk hr rt ooqdrrdc
ax] rnes ehwdc,]qd] bnmrsq]hms hlonrdc u h] sg d ]t f ldmsdc
K]f q]mf d lt kshokhdq ldsg ncrdd Z2 / [)Rdb-H(-

Ehf t qd 0lhcckd( rg nvr sg d lhmhlt l dmdqf xrs]sd ne ]m
K Þ 21 NOR enq sg d b]rd sg ]s H;Tk hr k]qf d bnlo]qdc sn
nmd-Sg d rg dkkg ]r hbnr]g dcq]krxlldsqx vhsg sg d svdku d
akt d chrj r hmchb]shmfsg d ehu d,enkc rxlldsqx rhsdr ne sg d
hbnr]g dcqnm enq ]bst ]kb]orhcr)sg drd chrj r vnt kc bnqqd,
ronmc snodms]ldqhb oqnsdhmb]ornldqr vg hkd sg d qdl]hmhmf
1 / qdc chrj r vnt kc bnqqdronmc sng dw]ldqhb b]ornldqr(-
Sg hr rsqt bst qd rg nt kc ad bnlo]qdc snsg ]s ne sg d ’R Þ 2–
hbnr]g dcq]k o]ssdqmZ3 [ ne sg d 2 1b]ornldqr ne sg d b]orhc ne
sg d Bnvod] Bg knqnshb Lnsskd u hqt r Z1 2 [ rg nvmhmsg d qhf g s
ne Ehf -0 -

Mdws) vd b]qqhdc nt s Aqnvmh]mCxm]lhbr rhlt k]shnmr ne
K Þ 61 NOR rxrsdlr t rhmf bnlot s]shnm]kldsg ncr chr,
bt rrdc et qsg dq hmsg d Rt ookdldms]k L]sdqh]k Z2 / [Rdb-H(-
Sg d og ]rd adg ]u hnq v]r cdsdqlhmdc hm sdqlr ne sg d svn
sg dqlncxm]lhb o]q]ldsdqr α 0 Þ j =R;T k ) ] chldmrhnm,
kdrr ld]rt qd ne sdlodq]st qd hm t mhsr ne sg d cdosgTk ne
sg d o]hq hmsdq]bshnm) ]mc β Þ 11Tk N1;þ2H½ ] chldmrhnm,
kdrr ld]rt qd ne sg d hmu dqrd nesg d admchmfrsheemdrrH
N ≈ YK0;1 hr sg d rg dkkq]cht r(-Hm bnmshmt t l sg dnqx β hr

j mnvm ]r sg dEäook,u nm JÖqlÖm Eu J(mt ladq Z2 8 [-
Enq cheedqdmsu ]kt dr ne sg drd svn o]q]ldsdqr vd dmbnt m,
sdqdcnqcdqdc)lnksdm) at bj kdc)]mc bnkk]orhmfrg dkkr-
Qdoqdrdms]shu d qd]khy]shnmr ]qd rg nvmhmEhf r-1 ]mc 2 -

Sg d cdf qdd ne ekt hchsx ne ] rg dkk v]r lnmhsnqdc t rhmf]
cxm]lhb]k ldsg nc a]rdc nmoknsr ne sg d ld]mrpt ]qd ne sg d

o]qshbkd rdo]q]shnmrt 1þs½h − irfþs½ r i þs½i1h ]r ] et mb,
shnmne shld s) ]u dq]f dc nu dq ]kk o]hqr þf: i½ ne o]qshbkdr sg ]s
vdqd md]qdrs mdhf g anqr hmsg d hmhsh]k bnmehf t q]shnmZ3 / [- Enq
sg d oqdrdms b]rd) he hmsg d knmfshld khlhs t 1þs½h r]st q]sdc
nm]u dq]f d( sn] bnmrs]ms u ]kt d lt bgrl]kkdq sg ]mN1 sg dm

sg d rg dkk v]r ]rrhf mdc snad hm] rnkhc rs]sd- He) nmsg d nsg dq
g ]mc)t 1þs½h hmbqd]rdr khmd]qkxhmshld t mshk hs qd]bg dr N1”
vg hbghr bnmrhrsdms vhsgo]qshbkd cheet rhnm”sg dmsg d rg dkk
v]r ]rrhf mdc snad hm] ekt hc rs]sd-Ehm]kkx)vg dmoknsr ne
t 1þs½hrg nvdc ] q]mcnl rdpt dmbd ne ]ksdqm]shmfshld

hmsdqu ]krne r]st q]shnm ]mckhmd]qf qnvsg enq] f hu dm
rhlt k]shnm qt m vhsgcq]rshb u ]qh]shnmr adsvddm cheedqdms
qt mr sg dm sg d rg dkkv]r ]rrhf mdc sn ad hm ] ekt hc,rnkhc
bndwhrsdmbd rs]sd- Dw]lokdr ne sg drd sg qdd b]rdr ]qd rg nvm
hmEhf -1 enq β Þ 0 -5-Hmsg d knv,sdlodq]st qd rnkhc rs]sd)
vhsgα 0 Þ -0) sg d rg dkkrg ]od hr rog dqhb]kvg hkd hm sg d
bndwhrsdmbd qdf hld) vhsgα 0 Þ -6) rhf mhehb]ms k]qf d,rb]kd
rg ]od ekt bst ]shnmr]qd u hrhakd-Sg do]qshbkd]qq]x rshkk
l]hms]hmr knb]konrhshnm]knqcdqat ssg hr g ]r k]qf dkx chr,
]ood]qdc enq α0 Þ 0-5 ekt hc rs]sd(-

EHF- 1 - Oknsrne sg dld]m rpt ]qd t 1þs½hne sg do]qshbkd
chrok]bdldmsr ]r ] et mbshnm ne shld enq Eu J mt ladq β Þ 0 -5
]mc sg qddcheedqdmssdlodq]st qdrα 0- Sg qddrdo]q]sd rhlt ,
k]shnm qt mr ]qd rg nvm hm d]bgb]rd nq]mf d)akt d)]mc f qddm
qdrodbshu dkx(- Anssnl9 enq knv sdlodq]st qdrα 0 Þ -0() t 1þs½h
qd]bg dr ] bnmrs]msu ]kt d ]esdq] rg nqssq]mrhdmsnqcdqdc rnkhc
rs]sd(- Sno9 enq g hf gsdlodq]st qdrα 0 Þ 0-5() t 1þs½h hr oqnonq,
shnm]k snshld enq sg d sg qdd qt mr) hmchb]shmfcheet rhnm ekt hc rs]sd(-
Lhcckd9enqhmsdqldch]sdsdlodq]st qdr α 0 Þ -6( sg dld]m
rpt ]qd chrok]bdldmsr bt qu dr ]ksdqm]sd adsvddm hmsdqu ]kr vg dqd
t 1þs½h rsd]chkxhmbqd]rdr hmshld ]mc hmsdqu ]kr vg dqd hs hr qnt f g kx

bnmrs]msekt hc,rnkhc bndwhrsdmbd(- Sg d akt d bt qu d hr o]qshshnmdc hm
sg hrl]mmdq-Rm]org nsrnm sg d qhf g sbnqqdronmcsn sg d ehm]k
bnmehf t q]shnmr enq sg d rhlt k]shnm qt mr hmakt d bnknq-
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?bbnqchmf snSRDS) β cdsdqlhmdr sg d f qnt mc,rs]sd rg ]od
ne ] sg hmdk]rshb rg dkk Z2 8 [ rt bgsg ]s enq β kdrr sg ]m] bqhshb]k
u ]kt d β= sg d ’at bj khmfsg qdrg nkc–( sg ]s hr hmsg d q]mf d ne
0 1“0 2) sg d rg dkkg ]r ]m ]ooqnwhl]sdkx rog dqhb]krg ]od
Zrt bg]r sg d rog dqhb]krg ]od ne Ehf -1 anssnl([ vg hkd enq
β ]anu d sg ]ssg qdrg nkc)sg d f qnt mc,rs]sd rg ]od hr ]ooqn,
whl]sdkx onkxg dcq]kZrt bg]r sg d hbnr]g dcq]krg ]od ne
Ehf -2 anssnl([- ?r hmchb]sdc hm sg d og ]rd okns)vd ehmc
] at bj khmfsg qdrg nkc]qnt mcβ= ∼ 64- Sg dchrbqdo]mbx
adsvddmsg d bnlot sdc ]mc oqdchbsdc u ]kt dr ne sg d at bj khmf
sg qdrg nkc) vg hbgg ]r addmmnsdc adenqd Z3 4 [) hr ] ld]rt qd
ne sg d hlonqs]mbd ne chrbqdsdmdrr deedbsr- Sn]ookxSRDS sn
ldkshmf )nmd b]mbnlahmd hsvhsgsg d Khmcdl]mmldkshmf
bqhsdqhnm KLB() vg hbgrs]sdr sg ]s ldkshmf nbbt qr vg dmsg d
qlr ne sg d ekt bst ]shnmr ne o]qshbkd chrok]bdldmsr dwbddcr ]
bdqs]hmeq]bshnmne sg d dpt hkhaqht l hmsdqo]qshbkd ro]bhmfY-
Sg d KLB hr j mnvm sn vnqj vdkk enqldkshmf nm ek]s
svn,chldmrhnm]k rt qe]bdr Z3 / [-Hmsg d qdf hld ne g ]qlnmhb
ekt bst ]shnmr) sg d ld]mrpt ]qdt 1h ne sg d hm,ok]md ekt bst ],
shnmr]mc sg dld]m rpt ]qd e1h ne sg dnt s,ne,ok]md
ekt bst ]shnmr b]mad rg nvmsng ]u d sg d rb]khmfenql t 1h Þ
þj=R;V½Bt

≃ þβ½ ]mce1h Þ þj=R;V½Be
≃ þβ½)qdrodbshu dkx-

Sg d rb]khmfet mbshnmr Bt
≃ þβ½ ]mc Be≃ þβ½ ]qd chrbt rrdc hm

sg d Rt ookdldms]kL]sdqh]kZ2 / [)Rdb-HH-Enql]kkx)SRDS
sg dnqx bnqqdronmcr sn sg d khlhsne o]qshbkd rg dkkr vhsgK
k]qf d ]mc Y rl]kk at s vhsg ehwdc q]cht r N ≈ YK0;1 - Sn
hmbkt cd chrbqdsdmdrr deedbsr)vd dwo]mcdc sg d sg qdd chr,
ok]bdldms ehdkcr hmsdqlr ne ] rdqhdr ne rog dqhb]k g ]qlnmhbr
X :k ]mc cdl]mcdc sg ]s sg d sns]k mt ladq ne nt s,ne,ok]md
lncdr H þ l]w ½ Þ þ l]w ¼ 0½1”vhsg l]w sg d l]whlt l
u ]kt d ne sg d pt ]mst l mt ladq”dpt ]kr sg d mt ladq K ne
o]qshbkdr lhmt r svn Z3 5 [-Enq ] rg dkkne K Þ 61 o]qshbkdr

l]w Þ 6 ]mc l]w Þ 7 ]qd qd]rnm]akd bg nhbdrrhmbd 6 1hr
hm sg d hmsdqu ]kadsvddm71 ]mc 81(- Sg d bnqqdbsdc rb]khmf
et mbshnmg ]r sg d r]ld l]sg dl]shb]k enql ]r sg d SRDS b]rd
at shshr k]qf dq ax ]m nu dq]kkbnmrs]msrb]kd e]bsnq hm sg d
q]mf d ne0 / 0 / / )cdodmchmfnm sg d u ]kt d nel]w 9 chr,
bqdsdmdrr rsqnmf kx ]lokhehdr sg d deedbsr ne sg dql]k ekt bst ],
shnmr-Sg d qdrt kshmfKLB ldkshmf sdlodq]st qdr Rk þβ½ Þ
Rk B t

Kþ ½;pBtKþβ½ ¼ BeK þβ½ð]qd oknssdc hm Ehf -3 nq]mf d
khmd( vhsg sg d ldkshmf sdlodq]st qd Rk enq β Þ sqd]sdc ]r ]
ehsshmf o]q]ldsdq Z3 6 [- Sg d qdrt kshmf ehs hr qd]rnm]akd enq sg d
q]mf d ne β u ]kt dr nu dq vg hbgldkshmfv]r nardqu dc-

?bbnqchmfsn SRDS)dk]rshb rg dkkr vhsgk]qf d β rg nt kc
t mcdqf n] bnkk]ord sq]mrhshnm vhsghmbqd]rhmfsdlodq]st qd
Z3 74 / [-Og xrhb]kkx)sg hr hr ct d sn sg d e]bssg ]sbqt lokdc
rg dkkr g ]u d ] lt bgk]qf dq bnmehf t q]shnm]k ro]bd enq rg ]od
ekt bst ]shnmr sg ]m md]qkx( rog dqhb]k rg dkkr rnsg dhq dmsqnoxhr
lt bg k]qf dq ]r vdkk) vg hkd sg d u nkt ld ne ] bqt lokdc rg dkk
vhsg ehwdc ]qd] hr bnqqdronmchmf kxqdct bdc- Enq k]qf dq β) sg d
dmsg ]kohb bnrs ne bqt lokhmfsg d rt qe]bd hr chlhmhrg dc rn]
bqt lokhmfnq bnkk]ord sq]mrhshnm hr sn ad dwodbsdc-Sg d
bnkk]ord ne ] rg dkk qdpt hqdr nu dqbnlhmf ] eqdd dmdqf xa]qqhdq
sg ]s ]bbnqchmfsnSRDS u ]mhrg dr vg dmj=Rβ0;1 ;γ hr ]ant s

0 1 f qddmc]rg dc khmd hmEhf - 3Z3 8 )4 / [(- Enq sg d bqt lokhmf
nq bnkk]ord sq]mrhshnm sg ]svd nardqu dc qdc rs]qr()rnkhc
rg dkkrat smnskhpt hc rg dkkr( qnt f g kx nadxdc sg hr rb]khmf
qdk]shnm dwbdossg ]ssg d u ]kt d nej =Rβ0;1 ;γ g ]c sn ad
cdbqd]rdc ax] e]bsnq ne ]ant s 0 /ot qokd khmd hmEhf - 3 (- Vd
hmsdqoqdssg hr ]r ] chrbqdsdmdrr deedbsrhlhk]q sn sg d nmd
dmbnt msdqdc enq sg d ldkshmfsq]mrhshnm- Hmsg d q]mf d ne β ≈
0 2 0 3 sg d ehssdc sg hm,rg dkk dk]rshbhsxsg dnqx ot qokd khmd(
oqnu hcdr ] qd]rnm]akd drshl]sd enq sg d bnkk]ord sq]mrhshnm-
Rl]kk chrbqdo]mbhdr vhsgsg d lnkdbt k]qcxm]lhbr rhlt ,
k]shnm qdc rs]qr( ]qd ]ssqhat sdc snsg dql]kkx]bshu ]sdc drb]od
du dmsr nu dq sg d dmdqf xa]qqhdq Z4 / [- Sg hr hr qdekdbsdc hmsg d
lhcckd o]mdk ne Ehf -2 )vg dqd rg dkk u nkt ldr dwg hahs k]qf d
ekt bst ]shnmr) vhsgrnld rg dkkr t mcdqf nhmf] ehqrs,nqcdq,khj d
bnkk]ord sq]mrhshnm akt d shld sq]bd()vg hkd nsg dqrg dkkr
qdl]hmdc rs]akd nu dqsg d rhlt k]sdc shld hmsdqu ]k-Hm sg d
q]mf d ne β ≈ 01“0 2 sg dqd hr ] lt bgk]qf dq chrbqdo]mbx
adsvddm sg d sg hm,rg dkkdk]rshbhsx ]mc lnkdbt k]q cxm]lhbr
rhlt k]shnmr- Enq sg drd u ]kt dr ne β sg d bnkk]ord sq]mrhshnmhr
hmsg d r]ld q]mf d ]r sg d ldkshmfsq]mrhshnm-Sg d t mant mc
chrknb]shnm o]hqrsg ]s]qd enqlhmf ct qhmfldkshmf l]x
rhf mhehb]mskx ]eedbssg d bnkk]ord sq]mrhshnm ]mc sg hr deedbs
hr mns b]ost qdc hmsg d SRDS-

?r ]m dw]lokd g nv sg d og ]rd oknsEhf -3 bnt kc ad
]ookhdc sn u hq]kb]orhcr) vd bnlo]qdc sg d K Þ 61 NOR
vhsgvg ]s hr j mnvm ]ant ssg d og ]rd oqnodqshdr neu hq]k
b]orhcr g ]u hmf6 1b]ornldqr- Hs rg nt kc ad mnsdc sg ]s nt q
og ]rd oknsbnqqdronmcr sn dlosx u hq]kb]orhcr) vg hkd sg d
deedbs ne nrlnshb oqdrrt qd ct d snsg d o]bj ]f dc CM? vnt kc
hmbqd]rd ansgsg d ldkshmf]mc bnkk]ord sdlodq]st qdr ct d sn
sg d rt ooqdrrhnmne q]ch]k ekt bst ]shnmr ]r chrbt rrdc hmZ3 8 [-
Hm sg d B]ro]q,Jkt fbk]rrhehb]shnm neb]orhcr) hbnr]g dcq]k
rg dkkr vhsg6 1b]ornldqr ]qd j mnvm]r ’R Þ 6– rsqt bst qdr
Z3 [-Ldchb]kkx hlonqs]msR Þ 6 u hqt rdr]qd sg d g t l]m
onkxnl] ]mc o]ohkknl] t mdmu dknodcdccnt akd,rsq]mcdc
CM? u hqt rdr) vg hbgansgg ]u d ] ch]ldsdq ne ]ant s 4 /ml
Z4 0 [- Adb]t rd sg d onkxnl] ]mc o]ohkknl] b]orhcr ]qd pt hsd
rog dqhb]k)sg d u ]kt d ne β rg nt kc)enq sg drd svn b]rdr)khd
adknv sg d at bj khmfsg qdrg nkc hm Ehf -3 -Hm bnmsq]rs)svn
enqlr ne sg db]orhc ne sg dR Þ 6 sg dqlnrs]akdCM?
a]bsdqhnog ]f d O1 2 ,3 4vhsgch]ldsdqr ne 5 5]mc 7 1ml
]qd) qdrodbshu dkx) vd]j kx]mc rsqnmf kxonkxg dcq]k Z4 1 [- Sg hr
oqnf qdrrhnmne R Þ 6 rg ]odr rsq]cckhmf sg d at bj khmf sg qdrg ,
nkc bnt kc ad t mcdqrsnnc vhsg hm SRDS ax mnshmfsg ]sβ
rb]kdr ]r sg d rpt ]qd nesg d rg dkkch]ldsdq-?bbnqchmfsn
Ehf -3 )hm sg d qdkdu ]msqdf hld ne α 0 ∼ 0 Z4 )5 [)b]orhcr
rg nt kc ad q]sg dqt mrs]akd hm sg hr o]qsne sg d og ]rd okns9
oqnmd ansgsn ldkshmf ]mc bnkk]ord-Hm ]bst ]khsx sg drd
u hqt rdr ]qd j mnvmsnad pt hsd rs]akd at s sg hr hr adb]t rd ne ]
onrs,]rrdlakxlUst pUshnmopnbdrr) ct qhmf vg hbg sg d b]orhc
rt at mhsr ]qd khmj dc snf dsg dq axbnu ]kdms anmcr- Sg d hmhsh]k
oqnb]orhcr ne sg d R Þ 6 u hqt rdr) vg hbg]qd mns xds anmcdc
snf dsg dq)rshkkbnt kc ad sg dqlncxm]lhb]kkx t mrs]akd-
Hmsdqdrshmf kx)sg d ]rrdlakx ne sg d oqnb]orhcr neog ]f dr
sxohb]kkxs]j dr ok]bd nm] oqdenqldc rog dqhb]k rbUeenkc sg ]s
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Z2 1 [V- J]arbg ) ? rnkt shnmenq sg d adrs qns]shnmsnqdk]sd svnrdsr
ne u dbsnqr)?bs] Bqxrs]kknf q-? 2 1 )8 1 10 8 6 5 (-

Z2 2 [U- L- Adc]mnu )F- U- F]chx]j ) ]mc X- D-Knynu hj )Nm ]
lnchehdc Khmcdl]mm,khj d bqhsdqhnm enq1 C ldkshmf )Og xr-
Kdss-0 , 8 )1 7 80 8 7 4 (-

Z2 3 [Sg d BF?K Oqnidbs)BE:J Trdp Umc Qdedpdmbd LUmt Uk)
3 sgdc- BF?K Dchsnqh]kAn]qc)1 / 0 8 (-

Z2 4 [U- Anqqdkkh)E- B]y]kr) ]mc I- L- Lnqu ]m)Nm sg d ]mf t k]q
cdedbs ne sqh]mf t k]shnmr ]mc sg d onhmsvhrd ]ooqnwhl]shnmne
bt qu ]st qdr)Bnlot s- ?hcdc Fdnl- Cdr- 1 , )2 0 81 / / 2 (-

Z2 5 [?- Q- Rhmf g ) Rst cx ne ydqn]mc ehmhsd sdlodq]st qd qdronmrd
ne chrbqdsd cdenql]akd rt qe]bdr) Og -C- sg drhr) TBK?) 1 / 0 7 -

Z2 6 [J- Rg ndl]j d) ?mhl]shmf qns]shnmvhsg pt ]sdqmhnmbt qu dr) hm
:BL RHEEQ:OG Bnlot sdp EpUog hbr?BL) Mdv Xnqj )
0 8 7 4 ()Unk-0 8 )oo- 1 3 41 4 3 -

Z2 7 [Y- Yg ]mf )G- S-C]u hr)]mc C- L- Jqnkk)Rb]khmfadg ]u hnq
ne rdke,]u nhchmfsdsg dqdc u drhbkdr)Og xr-Qdu -D 3 7 )Q5 4 0
0 8 8 2 (-

Z2 8 [I- Khcl]q) K- Lhqmx)]mc C- Q-Mdkrnm)Uhqt r rg ]odr ]mc
at bj khmfsq]mrhshnmr hm rog dqhb]krg dkkr)Og xr-Qdu -D 5 7 )
/ 4 0 8 0 /1 / / 2 (-

Z3 / [G-,G- u nm Fqömadqf )O-Jdhl) J- Y]g m)]mc F- L]qds)
Dk]rshbAdg ]u hnqne ] Svn,Chldmrhnm]kBqxrs]k Md]q
Ldkshmf )Og xr-Qdu -Kdss-8 2 )1 4 4 6 / 21 / / 3 (-

Z3 0 [E- Bhq]j ) L- Nqshy) ]mc O- Rbg qäcdq) Rt achu hrhnmrt qe]bdr9 ?
mdv o]q]chf l enq sg hm,rg dkkehmhsd,dkdldms]m]kxrhr)Hms-I-
Mt ldq- Ldsg ncr Dmf -3 6 )1 / 2 81 / / / (-

Z3 1 [E-Edmf]mc V- R-Jkt f ) Ehmhsd dkdldmslncdkhmfne khohc
ahk]xdq ldlaq]mdr)I- Bnlot s- Og xr-1 1 , )2 8 31 / / 5 (-

Z3 2 [Mnsd sg ]srg ]od ekt bst ]shnmr ]kv]xr g ]u d sn cdbqd]rd sg d
u nkt ld ne rg dkkr) adb]t rd sg d ]qd] ne rg dkkr v]r j dos ehwdc-

Z3 3 [G- R- Rdt mf ]mc C- Q- Mdkrnm)Cdedbsrhm ekdwhakd
ldlaq]mdr vhsg bqxrs]kkhmd nqcdq)Og xr-Qdu -? 2 7 )0 / / 4
0 8 7 7 (-

Z3 4 [?- Q- Rhmf g )K- D-Odqnssh)Q- E-Aqt hmrl]) I- Qt cmhbj ) ]mc
V- R-Jkt f ) Fqnt mc rs]sd hmrs]ahkhshdr ne oqnsdhm rg dkkr ]qd
dkhlhm]sdc ax at bj khmf )RnesL]ssdq 0 2 )7 2 / / 1 / 0 6 (-

Z3 5 [Sg d sns]k mt ladq ne cdf qddr ne eqddcnl hr 2K5) adb]t rd
sq]mrk]shnm]mc qns]shnm]qd oqdu dmsdc-

Z3 6 [Enq rl]kk β) sg d rb]khmfet mbshnmBe
Kþβ½ hr oqnonqshnm]k snβ

vg hkd BtKþβ½hr bnmrs]ms-Sg d qdct bshnm nesg d ldkshmf
sdlodq]st qd vhsghmbqd]rhmfβ hr sg t rcnlhm]sdc ax sg d
nt s,ne,ok]md ekt bst ]shnmr-

Z3 7 [I- O]t knrd)F- ?- Ukhdf dmsg ]qs)F- Fnloodq) ]mc C- Q-
Mdkrnm) Ekt bst ]shmfrg dkkr t mcdq oqdrrt qd) Oqnb- M]sk- ?b]c-
Rbh-T-R-?- 0 , 8 )0 8 4 4 01 / 0 1 (-

Z3 8 [?- Jn lqki ]mc C- Q- Mdkrnm) Rs]shrshb]k Ldbg ]mhbr ne Sg hm
Rog dqhb]kRg dkkr)Og xr-Qdu -W 6 )/ 0 0 / / 11 / 0 6 (-

Z4 / [K- A]t lf ]qsdm ]mc I- Jhdqedkc)At bj khmfne sg dql]kkx
ekt bst ]shmfrog dqhb]krg dkkr9O]q]ldsdq qdmnql]khy]shnm
]mc sg dql]kkx ]bshu ]sdc a]qqhdq bqnrrhmf )Og xr-Qdu -D 8 6 )
/ 4 1 7 / 01 / 0 7 (-

Z4 0 [C- L- Adkm]o) M- G- Nkrnm) M- L- Bk]cdk) V- V- Mdvbnla)
I- B- Aqnvm)I- V- Jqdhcdq)M- C- Bg qhrsdmrdm)]mc S- R-
A]j dq) Bnmrdqu dced]st qdrhm o]ohkknl]u hqt r]mc onkx,
nl]u hqt r b]orhcr)I- Lnk- Ahnk-1 4 8 )1 3 80 8 8 5 (-

Z4 1 [N- V- A]xehdkc)D- Jkhlt j ) C- B- Vhmj kdq)D- K-Gdrj dsg )
L- Bg dbg hj )M- Bg dmf )D- B- Cxj dl]m) K- Lhm]j g hm)
M- ?- Q]mrnm)J- Rdu dqhmnudsUk,)Bqxn,dl rsqt bst qd ]mc
hm u hsqn cm]o]bj ]f hmf ne ] sg dqlnog hkhbu hqt rvhsg
rt odqrhydcs Þ 6 b]orhcr) Oqnb-M]sk-?b]c- Rbh-T-R-?-
0 0 5 )2 4 4 51 / 0 8 (-

Bnppdbshnm9Sg d oqdu hnt rkx ot akhrg dc Ehf t qd 1v]r bnmu dqsdc
hloqnodqkx ct qhmfsg d oqnct bshnm oqnbdrr ]mc hsr qdmchshnm g ]r
addmbnqqdbsdc-

OGXRHB?K QDUHDV KDSSDQR 0 1 30 4 7 0 / 01 / 1 / (

0 4 7 0 / 0 ,5
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