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Dldpfdmad ne chrodprhtd rgnair Ymc pYpdeYashnm vYtdr hm onvdp)kYv anmsYas lncdkr

G- W]rtc]*0 B- Bgnmf*1 I- W]mf*0*) ]mc O- F- Jduqdjhchr2

0:dqnmWtshar  :rsqnmWtshar) Smhudqrhsw ne UWrghmfsnm) RdWsskd) UWrghmfsnm 85084,13--) SR:
1CdoWqsldms ne LWsgdlWshar) Anvcnhm Bnkkdfd) Aqtmrvhai) LWhmd -3-00) SR:

2CdoWqsldms ne LWsgdlWshar Wmc RsWshrshar) Smhudqrhsw ne LWrrWagtrdssr :lgdqrs) :lgdqrs) LWrrWagtrdssr -0--2,3404) SR:
 Pdbdhudc 0 Cdbdladq 1/05: qduhrdc l]mtrbqhos qdbdhudc 04 L]x 1/06: otakhrgdc 05 Itmd 1/06(

Hm sgd oqdrdms vnqj* lnshu]sdc ax fdmdq]khydc enqlr ne sgd Gdqsyh]m cxm]lhbr ]rrnbh]sdc vhsg fq]mtk]q bqxrs]kr*
vd bnmrhcdq sgd onrrhahkhsx ne rtbg lncdkr sn fhud qhrd sn ansg chrodqrhud rgnbj ]mc q]qde]bshnm v]udr- Cdodmchmf
nm sgd u]ktd n ne sgd mnmkhmd]qhsx dwonmdms* vd zmc sg]s ansg ne sgdrd onrrhahkhshdr ]qd qd]khy]akd- Vd trd ]
pt]rhbnmshmttl ]ooqnwhl]shnm ne ] fdmdq]khydc hmuhrbhc Atqfdqr lncdk hm nqcdq sn oqdchbs sgd rnktshnm oqnzkd
to sn shldr md]q sgd enql]shnm ne sgd chrodqrhud rgnbj* ]r vdkk ]r sn drshl]sd vgdm hs vhkk nbbtq- Adxnmc sg]s
shld sgqdrgnkc* nrbhkk]shnmr ]rrnbh]sdc vhsg sgd ghfgkx chrodqrhud m]stqd ne sgd tmcdqkxhmf lncdk dldqfd* vghbg
b]mmns ad b]ostqdc ax sgd pt]rhbnmshmttl ]ooqnwhl]shnm- Ntq ]m]kxshb]k bg]q]bsdqhy]shnm ne sgd ]anud ed]stqdr
hr bnlokdldmsdc ax rxrsdl]shb mtldqhb]k bnlots]shnmr-

CNH9 0/-00/2.OgxrPduD-84-/51105

H- HMSPNCTASHNM

Nudq sgd o]rs svn cdb]cdr* sgd dw]lhm]shnm ne fq]mtk]q
bqxrs]kr g]r qdbdhudc bnmrhcdq]akd ]ssdmshnm* ]r hr mnv rtll],
qhydc hm ] vhcd q]mfd ne qduhdvr Z0fi3[ ]mc onotk]q ]qshbkdr Z4[-
Fq]mtk]q bqxrs]kr bnmrhrs ne bknrdkx o]bjdc ]qq]xr ne o]qshbkdr
sxohb]kkx lncdkdc ]r hmsdq]bshmf vhsg d]bg nsgdq dk]rshb]kkx uh]
rn,b]kkdc Gdqsyh]m bnms]bsr- Sgd qdrtkshmf enqbd cdodmcr nm sgd
fdnldsqx* bnms]bs ]mfkd* ]mc dk]rshb oqnodqshdr ne sgd o]qshbkdr
Z5[- O]qs ne sgd qd]rnm enq sgd vhcd ]ood]k ne sgdrd rxrsdlr hr
]rrnbh]sdc vhsg sgdhq qdl]qj]akd stm]ahkhsx* vghbg odqlhsr nmd
sn ]bbdrr vd]jkx nq rsqnmfkx mnmkhmd]q qdfhldr- @s sgd r]ld
shld* hs hr onrrhakd sn d]rhkx ]bbdrr ]mc ]qq]mfd sgd ldch]
hm gnlnfdmdntr nq gdsdqnfdmdntr bnmzftq]shnmr- Mns]akd
dw]lokdr ne sgd k]ssdq hmbktcd odqhnchb]kkx ]qq]mfdc bg]hmr nq
sgnrd hmunkuhmf chrnqcdq- Hs hr sgtr mns rtqoqhrhmf sg]s fq]mtk]q
bqxrs]kr g]ud addm dwoknqdc ]r ] oqnsnsxohb]k ok]xfqntmc enq ]
u]qhdsx ne ]ookhb]shnmr hmbktchmf rgnbj ]mc dmdqfx ]arnqahmf
k]xdqr Z6fi0/[* ]bst]shmf cduhbdr Z00[* ]bntrshb kdmrdr Z01[*
]bntrshb chncdr Z02*03[* rvhsbgdr Z04[* ]mc rntmc rbq]lakdqr
Z02*05[-

Ltbg ]ssdmshnm g]r addm o]hc sn rodbh]k mnmkhmd]q rnktshnmr
ne sgd fq]mtk]q bg]hm- Odqg]or sgd lnrs oqnsnsxohb]k dw]lokd
dwoknqdc hm sgd bnmsdws ne fq]mtk]q bqxrs]kr hr sgd sq]udkhmf
rnkhs]qx v]ud Z0*1[- Lnqd qdbdmskx* sgdnqdshb]k* bnlots]shnm]k*
]mc dwodqhldms]k hmsdqdrsr g]ud addm dwo]mcdc sn ]mnsgdq
aqn]c bk]rr ne rnktshnmr* rn,b]kkdc aqhfgs ]mc c]qj chrbqdsd
aqd]sgdqr* vghbg ]qd dwonmdmsh]kkx knb]khydc hm ro]bd ]mc
odqhnchb hm shld Z2*4[-

Ntq ]hl hm sgd oqdrdms vnqj hr sn qduhrhs ] e]q kdrr dwoknqdc
e]lhkx ne v]udenqlr* m]ldkx* rgnbj v]udr- Sgd sdql rgnbj
v]ud b]m ad hmsdqoqdsdc hm cheedqdms v]xr* cdodmchmf nm sgd
bnmsdws  ]mc sgd onsdmsh]k oqdrdmbd nq ]ardmbd ne chrrho]shnm(-
Hm sghr o]odq ]mc enq sgd dmdqfx,bnmrdquhmf b]rd dw]lokdr
bnmrhcdqdc gdqdhm* vd bg]q]bsdqhyd rgnbj v]udr ]r rs]sdr vhsg
]m ]aqtos* md]qkx chrbnmshmtntr bg]mfd hm sgd v]ud Z06*07[- Hm
sgd bnmsdws ne o]qsh]k cheedqdmsh]k dpt]shnmr  OCDr(* rtbg ]r sgd
hmuhrbhc Atqfdqr dpt]shnmr* sghr cdzmhshnm b]m ad l]cd lnqd

)Bnqqdronmchmf ]tsgnq9 ijx]mf;]]-v]rghmfnm-dct

oqdbhrd sn ad ] rnktshnm sg]s cdudknor hmzmhsd cdqhu]shudr hm
zmhsd shld Z08[- Hm chrodqrhud ldch]* sgd bg]mfd hm sgd ldchtl
nbbtqr uh] ] lnctk]sdc v]ud sq]hm Z06*07[- Rtbg rsqtbstqdr ]qd
b]kkdc chrodqrhud rgnbjr- Hm dwodqhldms]k rxrsdlr* chrrho]shnm
b]m cnlhm]sd sgd chrodqrhnm ]mc sgd nrbhkk]shnmr ne sgd rgnbj
v]ud b]m ad ]ardms* ]r dwoknqdc hm Z0*1/[- Rgnbj v]udr
vdqd rstchdc dwodqhldms]kkx hm Z10[ ax hlo]qshmf udknbhsx
bnmshmtntrkx sn sgd dmc ne ] bg]hm- Lnqd fdmdq]kkx* hm sgd
bnmsdws ne sgd bdkdaq]sdc Edqlh,O]rs],Tk]l  EOT( k]sshbdr Z11[
 vghbg ad]q rhfmhzb]ms rhlhk]qhshdr hm sgdhq ogdmnldmnknfx sn
fq]mtk]q bqxrs]kr hm sgd oqdrdmbd ne rsqnmf oqdbnloqdrrhnm(*
chrodqrhud rgnbj v]udr vdqd dw]lhmdc mtldqhb]kkx enq sgd
b]rd ne fdmdq]k bnmudw EOT onsdmsh]kr enq ]qahsq]qx Phdl]mm
 h-d-* itlo( hmhsh]k c]s] Z12[-

Hm sghr rstcx vd fdmdq]khyd sgd ]ooqn]bg s]jdm hm sgd vnqj
ne Z13[  rdd ]krn Z14fi16[(- Sgdqd hs v]r qdbnfmhydc sg]s sgd
pt]rhbnmshmttl enql ne sgd Gdqsyh]m lncdk chqdbskx qdk]sdr
sn ] rdbnmc,nqcdq OCD: enq ] qhfnqntr itrshzb]shnm* rdd Z17[-
Bnmrhcdqhmf sgdm sgd zqrs,nqcdq mnmkhmd]q sq]mronqs OCDr
sg]s qdoqdrdms sgd qhfgs, ]mc kdes,lnuhmf v]udr* nmd qdsqhdudr
deedbshud lncdkr ne sgd fdmdq]khydc e]lhkx ne sgd hmuhrbhc
Atqfdqr sxod Z18[- Sghr dm]akdr sgd trd ne bg]q]bsdqhrshbr hm
nqcdq sn oqdchbs sgd dunktshnm ne hmhsh]k c]s]* ]r vdkk ]r sgd
onsdmsh]k enql]shnm ne rgnbj v]udr- Vd cdlnmrsq]sd sg]s sgd
enql]shnm ne ] chrodqrhud rgnbj hm sgd fq]mtk]q bg]hm vhsgnts
c]lohmf  ghfgkx chrodqrhud ldchtl( drrdmsh]kkx bnhmbhcdr
vhsg sgd enql]shnm ne ] rgnbj v]ud hm sgd cdqhudc bnmshmttl
lncdk ne sgd hmuhrbhc Atqfdqr sxod-

Sgd lnrs bnllnmkx rstchdc fq]mtk]q bqxrs]kr ]qd sgnrd
bnmrhrshmf ne rsq]hm,g]qcdmhmf l]sdqh]kr- Sghr hlokhdr sg]s sgd
mnmkhmd]q dwonmdms r]shrzdr n / 0 hm F ∝ δn* vgdqd F ]mc δ

]qd bnloqdrrhud enqbd ]mc chrok]bdldms- Enq dw]lokd* hm sgd
Gdqsyh]m b]rd ne rogdqhb]k o]qshbkdr* sgd mnmkhmd]q dwonmdms hr
n + 2<1 Z2/[- Lnqd qdbdmskx* fdmdq]khy]shnmr ne sgd Gdqsyh]m
bnms]bs k]v g]ud addm dwoknqdc hm sgd bnmsdws ne ldbg]mhb]k
lds]l]sdqh]kr* hmbktchmf sgnrd vhsg rsq]hm,rnesdmhmf adg]uhnq
 vgdqd / , n , 0( Z20[- Dw]lokdr ne sghr hmbktcd sdmrdfqhsx
rsqtbstqdr Z21[ ]mc nqhf]lh lds]l]sdqh]k k]sshbdr Z22*23[-
Lnshu]sdc ax sgnrd qdbdms vnqjr* vd dw]lhmd sgd enql]shnm
ne chrodqrhud rgnbj v]udr enq fdmdq]k u]ktdr ne n- Vd zmc ]
etmc]ldms]kkx cheedqdms cxm]lhb]k adg]uhnq enq sgd svn b]rdr

136/,//34.1/06.84 5(./51105 4( /51105,0 ¨1/06 @ldqhb]m Ogxrhb]k Rnbhdsx
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ne n / 0 ]mc n , 0- Enq n / 0* enq lnmnsnmhb]kkx cdbqd]rhmf
hmhsh]k c]s]* ] chrodqrhud rgnbj enqlr ctd sn sgd k]qfdq
]lokhstcdr sq]udkhmf e]rsdq eqnl sgd rl]kkdq nmdr- Hm sgd b]rd
ne n , 0* sgd r]ld hmhsh]k c]s] kd]c sn ] q]qde]bshnm v]udenql*
vgdqd o]qsr ne sgd v]ud vhsg rl]kk ]lokhstcd sq]udk e]rsdq sg]m
k]qfdq,]lokhstcd o]qsr ne sgd v]ud Z24[- Nm shld rb]kdr vgdqd
sgd pt]rhbnmshmttl ]ooqnwhl]shnm qdl]hmr u]khc* vd ]qd ]akd
sn ]m]kxshb]kkx enkknv sgd rnktshnmr enq ansg rsq]hm,g]qcdmhmf
 n / 0( ]mc rsq]hm,rnesdmhmf l]sdqh]kr  n , 0(- Hm sgd uhbhmhsx
ne sgd rgnbj shld  vghbg vd oqdchbs hm qd]rnm]akd ]fqddldms
vhsg sgd mtldqhbr eqnl sgd pt]rhbnmshmttl ]ooqnwhl]shnm(*
sgd chrbqdsd m]stqd ne sgd tmcdqkxhmf k]sshbd dldqfdr ]mc
rhfmhzb]mskx ]eedbsr sgd cxm]lhbr- Ntq rxrsdl]shb rhltk]shnmr
hkktrsq]sd* ax u]qxhmf pt]mshshdr rtbg ]r sgd oqdbnloqdrrhnm
nq sgd mnmkhmd]qhsx onvdq* gnv sgdrd oqdchbshnmr adbnld
oqnfqdrrhudkx kdrr ]bbtq]sd ]r sgdlncdk cduh]sdr eqnl hsr khmd]q
]m]knf-

Ntq oqdrdms]shnm ne sgd ]anud qdrtksr hr rsqtbstqdc ]r
enkknvr- Hm Rdb- HH vd oqnuhcd sgd sgdnqdshb]k a]bjfqntmc ]mc
]m]kxshb]k zmchmfr ]rrnbh]sdc vhsg sgd fdmdq]khydc lncdk- Hm
Rdb- HHH vd bnlo]qd sgdnqdshb]k oqdchbshnmr sn chqdbs mtldqhb]k
rhltk]shnmr ne sgd o]qshbkd lncdk- Hm Rdb- HU vd rtll]qhyd
ntq zmchmfr ]mc oqdrdms rnld onrrhakd chqdbshnmr enq etstqd
vnqj-

HH- SGDNPDSHA9K 9M9KWRHR

Kds th ad sgd qdk]shud chrok]bdldms eqnl dpthkhaqhtl ne sgd
hsg o]qshbkd hm sgd k]sshbd- @r chrbtrrdc hm sgd Hmsqnctbshnm*
vd ]qd lnshu]sdc ax sgd fdmdq]khy]shnm ne sgd Gdqsyh]m
bnms]bs lncdk sn ]qahsq]qx onvdqr mns nmkx ctd sn ]ookhb]shnmr
Z21fi23[* ats ]krn ctd sn rhfmhzb]ms sgdnqdshb]k cdudknoldmsr
 d-f-* qdf]qchmf sq]udkhmf v]udr( Z13*25*26[- Hm sg]s khfgs* vd
bnmrhcdq sgd enkknvhmf dpt]shnm ne lnshnm9

–th + Zδ/ + th 0  th[
n
+  Zδ/ + th  th+0[

n
+.  0(

vgdqd δ/ hr sgd oqdbnloqdrrhnm  rs]shb kn]c( ]ookhdc sn sgd
rxrsdl ]mc sgd nudqcns qdoqdrdmsr cheedqdmsh]shnm vhsg qdrodbs
sn mnql]khydc shld- Cdzmhmf sgd rsq]hm ]r uh + th 0  th* vd
qdvqhsd Dp-  0( ]r

–uh +  δ/ + uh 0(
n +  δ/ + uh+0(

n  1 δ/ + uh(
n.  1(

Enkknvhmf Z14[ snv]qcr sgd cdqhu]shnm ne ] knmf,v]udkdmfsg
]ooqnwhl]shnm bg]q]bsdqhydc ax sgd rl]kkmdrr o]q]ldsdq � ]mc
sgd ]rrnbh]sdc ro]sh]k ]mc sdlonq]k rb]kdrT + �h ]mc F + �s *
qdrodbshudkx* vd dwoqdrr sgd rsq]hm ]r uh s( + X  T.F ( ]mc
nas]hm

�1>1
F X + =δ/ + X  T + �({n + =δ/ + X  T  �({n

 1=δ/ + X  T({n.

Gdmbd* sgd bnmshmttl lncdk enkknvr9

>1
F X + >1

T= δ/ + X (n{+ �1

01
>3
T= δ/ + X (n{+ · · · .

vgdqd sgd dkkhorhr cdmnsdr ghfgdq,nqcdq sdqlr- He nmd bnmrhcdqr
knmf,v]udkdmfsg rnktshnmr* sgdm � ∓ 0 ]mc sgtr sgd ghfgdq,
nqcdq bnqqdbshnm sdqlr ]qd hfmnqdc* qdrtkshmf hm sgd lncdk

>1
F X + >1

T= δ/ + X (n{.  2(

Mnv* hm sgd rohqhs ne Z18[* bnmrhcdq sgd zqrs,nqcdq  mnmkhmd]q
sq]mronqs( OCDr sg]s vntkc ad bnlo]shakd vhsg Dp-  2(*

>F X ·  >T= δ/ + X (b{ + /.  3(

vgdqd· hmchb]sdr sgd svn oqno]f]shnm chqdbshnmr- Sgd o]q]l,
dsdqr  ]mc b vhkk ad bgnrdm rtbg sg]s rnktshnmr ne Dp-  3( ]qd
rnktshnmr ne Dp-  2(- Eqnl sghr vd hmedq

>1
F X + >F Z± >T= δ/ + X (b{[ + ±  1b1

1b  0
>1
T= δ/ + X (1b 0{.

 4(

Bnlo]qhmf Dp-  2( ]mc sgd qhfgs,g]mc rhcd ne sgd k]rs dpt]khsx
ne Dp-  4(* vd nas]hm b +  n + 0(<1 ]mc  1 + 1b 0

b1 - Trhmf
sgdrd cdzmhshnmr ne b ]mc  * vd qdvqhsd Dp-  3( ]r

>F X ·
}
n δ/ + X ( n 0(<1>TX + /.  5(

Trhmf sgdm sgd rs]mc]qc sdbgmhptd ne bg]q]bsdqhrshbr  rdd* d-f-*
Z24[ enq ]m dkdldms]qx chrbtrrhnm( hm nqcdq sn rnkud Dp-  5(*
vd nas]hm sgd dpt]shnm ]knmf bg]q]bsdqhrshb khmdr  ]knmf vghbg
sgd rnktshnm hr bnmrs]ms( ne sgd enql

cT

cF
+ φ X  T.F ((.  6(

vgdqd

φ X  T.F (( + }nZδ/ + X  T.F ([ n 0(<1.  7(

Rhmbd rnktshnmr ne Dp-  5( ]qd bnmrs]ms ]knmf bg]q]bsdqhrshb
khmdr* Dp-  6( adbnldr

cT

cF
+ T  T/

F
+ φ X  T.F (( + φ X  T/./((.  8(

Hm sghr rstcx vd bgnnrd

X/ T/( + Y rdbg aT/(  0/(

]r sgd hmhsh]k etmbshnm* lnshu]sdc ax sgd hmsdqdrs hm knb]khydc
hmhsh]k c]s]-

@r hr vdkk jmnvm hm sghr aqn]c bk]rr ne fdmdq]khydc hmuhrbhc
Atqfdqr lncdkr* cdrohsd sgd rlnnsg hmhsh]k chrsqhatshnm ne
sgd rsq]hm uh* ] rgnbj v]ud  ] v]ud,aqd]jhmf deedbs( b]m ad
nardqudc sn enql hm ] zmhsd shld* h-d-* sgd rnktshnm cdudknor
hmzmhsd cdqhu]shudr hm ] zmhsd shld hm sgd bnmshmttl khlhs ne sgd
oqnakdl Z08[- Sghr rgnbj v]ud hr bqd]sdc  ctd sn sgd qdrtkshmf
ltkshu]ktdcmdrr( vgdm sgd bg]q]bsdqhrshb khmdr hmsdqrdbs- Sn
oqdchbs vgdm sgd rgnbj v]ud hr enqldc* h-d-* sgd rgnbj v]ud
shld Fp * vd bnmrhcdq sgd svn  ]qahsq]qx( bg]q]bsdqhrshb khmdr

T F ( + φ T0(F +T0.  00(

T F ( + φ T1(F +T1.  01(

vgdqd T0.T1 ∈  ]mc T1 + T0 + d- Vgdm sgdrd svn khmdr
hmsdqrdbs vd nas]hm

F +  T1  T0

φ T1( φ T0(
+  d

φ T0 + d( φ T0(
.  02(

Sgd rgnbjv]ud hr enqldc ]s sgd shld ]svghbg sgd bg]q]bsdqhrshb
khmdr hmsdqrdbs enq sgd zqrs shld- Sgdqdenqd* sgd rgnbj shld hr
b]kbtk]sdc ]r enkknvr9

Fp + lhm

]
 d

φ T0 + d( φ T0(

[

+ 0

lhm
 
 φ T0+d( φ T0(

d

] .

/51105,1
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Sgdm* bnmrhcdqhmf d� /* vd nas]hm

Fp +  
0

lhm
 
cφ T(
cT

] .  03(

Hm sghr rstcx ntq rdlh]m]kxshb]k oqdchbshnm a]rdc nm sgd ]anud
bnmrhcdq]shnmr bnmrhrsr ne du]kt]shmf cφ T(

cT
]mc  mtldqhb]kkx(

hcdmshexhmf sgd qdkdu]ms lhmhltl* vghbg kd]cr uh] Dp-  03( sn
] bnmbqdsd drshl]sd ne Fp sn ad bnlo]qdc vhsg chqdbs mtldqhb]k
rhltk]shnmr- Hs hr ]krn vnqsg mnshmf sg]s ]r sgd shld Fp ne sgd
rgnbj enql]shnm hr ]ooqn]bgdc* sgd bnmshmttl ]ooqnwhl]shnm
ne Dp-  03( aqd]jr cnvm- Sgtr* hm vg]s enkknvr* vd vhkk trd
sgd k]ssdq ]r ] mtldqhb]k ch]fmnrshb enq sgd hcdmshzb]shnm ne Fp -

HHH- MTLDPHA9K ANLOTS9SHNMR 9MC ANLO9PHRNM

@qldc vhsg sgd ]anud sgdnqdshb]k bnmrhcdq]shnmr* vd mnv
stqm sn ] bnlo]qhrnm ne sgd chrbqdsd lncdk ]mc sgd bnmshmttl
lncdk hm sdqlr ne sgd enql]shnm ne chrodqrhud rgnbj v]udr  ]r ]
v]x ne pt]mshexhmf sgd ]bbtq]bx ne ntq oqdchbshnm(- Vghkd sqtd
rgnbjv]udr b]mmns enql hm sgd chrbqdsd rxrsdl* hs hr qd]rnm]akd
sn ]rrtld sg]s sgd enql]shnm ne ] rgnbj hm sgd bnmshmtntr
lncdk  2( bnhmbhcdr vhsg sgd enql]shnm ne ] chrodqrhud rgnbj
hm sgd chrbqdsd lncdk- Sghr ]rrtloshnm hr bgdbjdc sgqntfg
sgd mtldqhb]k rhltk]shnmr- Hm nqcdq sn hmhsh]khyd sgd chqdbs
rhltk]shnm ne sgd chrbqdsd lncdk* sgd hmhsh]k udknbhsx ne d]bg
o]qshbkd hr mddcdc-

A]rdc nm sgd hmhsh]k rsq]hm X/ T(* sgd hmhsh]k udknbhsx sg]s hr
bnmrhrsdms vhsg sgd cdqhu]shnm ne Dp-  2( b]m ad bnlotsdc ]r

]
cuh

cs

[

s+/

+ c

cs
ZX  T.F ([s+/

+ ·�Z}n δ/ + X/(
 n 0(<1>TX/[.

Sgd hmhsh]k rsq]hm hr fhudm ax Dp-  0/( vhsg sgd mtldqhb]k
bnmrs]msr Y + /./0* a + /.2* ]mc � + /.0- Sgdrd rhltk]shnmr
vhkk ad bnlo]qdc sn sgd bnmshmttl lncdk ]ooqnwhl]shnmr- Sgd
ro]sh]k oqnzkd ne sgd bnmshmttl ]ooqnwhl]shnm ]s ] fhudm shld
s b]m ad bnlotsdc ax rnkuhmf sgd hlokhbhs dpt]shnm

X  �h.�s( + X/ �h φ�s(.  04(

vgdqd sgdv]ud udknbhsxφ + ·
�
n δ/ + X  �h.�s((n 0 enkknvr

chqdbskx eqnl Dp-  5(-
Ehftqd 0 rgnvr sgd rsq]hm v]ud oqno]f]shnm enq sgd rs]mc]qc

b]rd ne rogdqhb]k Gdqsyh]m bnms]bsr n + 0.4 Z0*1[* vghkd Ehf- 1*
lnshu]sdc ax sgd vnqjr ne Z21fi23[* rgnvr sgd b]rd ne n + /.4-
Ehftqdr 0 ](fi0 b( ]mc 1 ](fi1 b( rgnv sgd v]ud rg]od ]s entq
cheedqdms shld hmrs]mbdr ]mc Ehfr- 0 c(fi0 e( ]mc 1 c(fi1 e( rgnv
sgd ro]bd,shld bnmsntq oknsr ne rsq]hm v]ud oqno]f]shnm- Hm
d]bg b]rd sgd sno qnv qdoqdrdmsr sgd b]rd ne mn oqdbnloqdrrhnm
 etkkx mnmkhmd]q b]rd(* vghkd oqnfqdrrhudkx sgd lhcckd ]mc
anssnl qnvr hmsqnctbd ghfgdq oqdbnloqdrrhnm* qdmcdqhmf sgd
oqnakdl oqnfqdrrhudkx lnqd khmd]q- Enq n + 0.4* sgd v]ud
aqd]jr eqnl hsr eqnms o]qs  rdd Ehf- 0(* vgdqd]r sgd n + /.4
b]rd rgnvr sgd v]ud aqd]jhmf eqnl sgd s]hk o]qs* ]r rgnvm hm
Ehf- 1- Sghr b]m ad tmcdqrsnnc rhmbd sgd roddc ne oqno]f]shnm
φ X  T.F (( hm sgd rxrsdl cdodmcr nm sgd ]lokhstcd ne sgd v]ud
Zrdd Dp-  7([-

Enq n / 0* onhmsr ]knmf sgd hmhsh]k bnmchshnm vhsg k]qfdq
]lokhstcdr sq]udk e]rsdq sg]m onhmsr vhsg rl]kkdq ]lokhstcdr-
Sgtr* sgd k]qfd,]lokhstcd o]qs ne sgd v]ud nudqs]jdr sgd

 e(

 ](

 b(

 a(

� �7�14)�Or[

Nrbeii]senmr

Nrbeii]senmr

EHF- 0- Rsq]hm v]ud oqno]f]shnm enq n + 0.4 ]mc sdlonq]k oknsr
ne rsq]hm v]udr enq  ]( δ/ + /*  a( δ/ + /.//0* ]mc  b( δ/ + /./0- Sgd
ak]bj rnkhc khmd hr nas]hmdc eqnl sgd chqdbs rhltk]shnm ne sgd chrbqdsd
lncdk ]mc sgd qdc c]rgdc khmd hr sgd oqdchbshnm a]rdc nm Dp-  04(  h-d-*
sgd bnmshmttl lncdk(- Rsq]hm btqudr ]qd neerds sn d]rd uhrt]khy]shnm
 sgd shbj hmsdqu]k hm sgd udqshb]k ]whr hmchb]sdr 0-/(- Hmrdsr  h( ]mc  hh(
rgnv sgd l]fmhzdc uhdv ne sgd kd]chmf o]qs ]s ]mc ]esdq sgd oqdchbsdc
rgnbj shld* qdrodbshudkx- Ro]bd,shld bnmsntq oknsr ne rsq]hm v]ud
oqno]f]shnm enq  c( δ/ + /*  d( δ/ + /.//0* ]mc  e( δ/ + /./0- Sgd
fq]x rnkhc khmd hmchb]sdr sgd oqdchbsdc ]m]kxshb]k rgnbj v]ud shld-

rl]kkdq ]lokhstcd o]qs* kd]chmf sn ] chrodqrhud rgnbj enql]shnm
hm sgd eqnms  lnmnsnmhb]kkx cdbqd]rhmf o]qs ne sgd c]s]( ]mc ]
q]qde]bshnm hm sgd a]bj  lnmnsnmhb]kkx hmbqd]rhmf o]qs ne sgd
c]s](- Nm sgd bnmsq]qx* enq n , 0* sgd rhst]shnm fdsr qdudqrdc*
]r hr m]stq]k sn hmedq eqnl sgd roddc dwoqdrrhnm φ X  T.F ((9
Sgd q]qde]bshnm enqlr hm sgd eqnms* vghkd sgd v]ud aqd]jhmf
dldqfdr hm sgd a]bj-

Hm Ehfr- 0 ]mc 1* hm ]cchshnm sn rgnvhmf sgd cxm]lhbr ne sgd
nqhfhm]k tmcdqkxhmf k]sshbd ne Dp-  0(* sgd oqdchbshnm a]rdc nm
sgd sgdnqdshb]k ]m]kxrhr ne sgd mnmkhmd]q sq]mronqs OCD hr rgnvm
Zrdd Dp-  04([- Hs b]m ad hmedqqdc sg]s sgd svn bknrdkx l]sbg
tmshk sgd shld vgdqd ] chrbnmshmthsx hr ]ants sn enql* ]s vghbg
shld sgd chrbqdsd lncdk rs]qsr sn ed]stqd nrbhkk]snqx cxm]lhbr*
] chrodqrhud ed]stqd ]ardms hm sgd bnmshmttl knmf,v]udkdmfsg
lncdk- @ rodbhzb ch]fmnrshb hm sg]s bnmmdbshnm sg]s vd trd hm
nqcdq sn bnlo]qd sgd chrbqdsd ]mc bnmshmttl b]rdr hr sgd rgnbj
enql]shnm shld Fp - Sn nas]hm sghr shld eqnl sgd rhltk]shnmr*
vd dw]lhmd sgd rknod ne sgd v]ud rg]od ax b]kbtk]shmf sgd rhfm
ne sgd cheedqdmbdr ne sgd rsq]hmr adsvddm ]ci]bdms o]qshbkdr ]mc
vd cdzmd sgd bnlots]shnm]k rgnbj v]ud shld F ∝

p vgdm sgd rhfm
bg]mfdr ltkshokd shldr* h-d-* vgdm sgd chrbqdsd bg]q]bsdq ne sgd
lncdk oqdudmsr  sgd bnmshmttl( rgnbj v]ud enql]shnm- Sgd

/51105,2



G- W@RTC@* B- BGNMF* I- W@MF* @MC O- F- JDUPDJHCHR OGWRHB@K PDUHDV D 84* /51105  1/06(

EHF- 1- Rsq]hm v]ud oqno]f]shnm enq n + /.4 ]mc sdlonq]k oknsr
ne rsq]hm v]udr enq  ]( δ/ + /*  a( δ/ + /.//0* ]mc  b( δ/ + /./0- Sgd
ak]bj rnkhc khmd hr nas]hmdc eqnl sgd chqdbs rhltk]shnm ne sgd chrbqdsd
lncdk ]mc sgd qdc c]rgdc khmd hr sgd oqdchbshnm a]rdc nm Dp-  04(  h-d-*
sgd bnmshmttl lncdk(- Rsq]hm btqudr ]qd neerds sn d]rd uhrt]khy]shnm
 sgd shbj hmsdqu]k hm sgd udqshb]k ]whr hmchb]sdr 0-/(- Hmrdsr  h( ]mc  hh(
rgnv sgd l]fmhzdc uhdv ne sgd s]hk o]qs ]s ]mc ]esdq sgd oqdchbsdc
rgnbj shld* qdrodbshudkx- Ro]bd,shld bnmsntq oknsr ne rsq]hm v]ud
oqno]f]shnm enq  c( δ/ + /*  d( δ/ + /.//0* ]mc  e( δ/ + /./0- Sgd
ak]bj rnkhc khmd hmchb]sdr sgd oqdchbsdc ]m]kxshb]k rgnbj v]ud shld-

qdrtkshmf bnlo]qhrnm ne Fp hr ] oqhmbho]k pt]mshs]shud zmchmf
ne sgd oqdrdms vnqj-

Ehftqd 2 rgnvr ] bnlo]qhrnm adsvddm mtldqhb]k ]mc
]m]kxshb]k rgnbj v]ud shldr enq cheedqdms dwonmdms u]ktdr n-
Sgd cheedqdmbd hmbqd]rdr he n ]ooqn]bgdr tmhsx adb]trd n + 0
hmchb]sdr sg]s sgd rxrsdl adbnldr ] khmd]q ]cudbshnm dpt]shnm*
vghbg cndr mns rtoonqs rgnbj v]udr- Hs hr enq sg]s qd]rnm sg]s

(a (] 

Atlcoebr� �T (
=m]iusebr� � (

Atlcoebr� �T (
=m]iusebr� � (

EHF- 2- Deedbs ne sgd dwonmdms u]ktd n nm sgd rgnbj v]ud shld
enq  ]( δ/ + /.//0 ]mc  a( δ/ + /./0- Sgd qdc bhqbkdr hmchb]sd sgd
]m]kxshb]kkx oqdchbsdc rgnbj v]ud shld  Fp(* ]mc sgd ak]bj rpt]qdr
cdmnsd sgd rgnbj v]ud shld eqnl mtldqhb]k rhltk]shnmr  F ∝

p (-

Atlcoebr  �T (
=m]iusebr� � (

Atlcoebr� �T (
=m]iusebr� � (

 ]  ( a(

EHF- 3- Deedbs ne sgd oqdbnloqdrrhnm δ/ nm sgd rgnbj v]ud
shld enq  ]( n + /.4 ]mc  a( n + 0.4- Sgd qdc bhqbkdr hmchb]sd sgd
]m]kxshb]kkx oqdchbsdc rgnbj v]ud shld  Fp(* ]mc sgd ak]bj rpt]qdr
cdmnsd sgd rgnbj v]ud shld eqnl mtldqhb]k rhltk]shnmr  F ∝

p (- C]s]
]qd oknssdc nm ] knf,knf rb]kd-

sgd rgnbj enql]shnm shld chudqfdr ]r sgd khlhs n� 0 hr ]o,
oqn]bgdc- Mdudqsgdkdrr* sgd pt]mshs]shud sqdmc adsvddm sgd svn
b]rdr  n / 0 ]mc n , 0( hr vdkk b]ostqdc hm ansg o]mdkr ne sgd
zftqd* h-d-* enq cheedqdms u]ktdr ne sgd mnmkhmd]qhsx- Hm ]cchshnm*
vd ]m]kxyd sgd deedbs ne oqdbnloqdrrhnm δ/ nm sgd rgnbj v]ud
shld ]r rgnvm hm Ehf- 3- @r vd hmbqd]rd sgd oqdbnloqdrrhnm
 h-d-* sgd rxrsdl dmsdqr sgd vd]jkx mnmkhmd]q qdfhld ]mc oqn,
fqdrrhudkx ]ooqn]bgdr khmd]q qdfhld(* sgd cheedqdmbd adsvddm
mtldqhb]k ]mc ]m]kxshb]k qdrtksr hmbqd]rdr- Nmd b]m ]qftd sg]s
sghr chro]qhsx l]x ad o]qsh]kkx qdk]sdc sn sgd v]x vd pt]mshex
sgd rgnbj v]ud shld- Hm o]qshbtk]q* ]r sgd rxrsdl ]ooqn]bgdr
n + 0 nq δ/ k]qfd* khmd]q lncdr adbnld oqnfqdrrhudkx lnqd
]bbdrrhakd sn hs  ] rhst]shnm sn ad bnmsq]rsdc vhsg sgd rnmhb
u]bttl vgdqd mn rtbg lncdr dwhrs(- @r ] qdrtks* vghkd hm
sgd rnmhb u]bttl* hm sgd deedbshud ]ardmbd ne khmd]q lncdr*
sgd shld ne sgd rgnbj md]qkx bnhmbhcdr vhsg sgd dldqfdmbd
ne mnmlnmnsnmhbhsx md]q sgd v]ud eqnms: hm sgd oqnfqdrrhudkx
md]qdq khmd]q b]rd* sgd mnmlnmnsnmhbhsx dldqfdr d]qkhdq- Gdmbd
sgd mtldqhb]k du]kt]shnm ne F ∝

p  a]rdc nm sgd dldqfdmbd ne
chrbqdsdmdrr hmctbdc nrbhkk]shnmr( rtffdrsr sg]sF ∝

p hr b]kbtk]sdc
sn ad vdkk adenqd sgd v]ud,aqd]jhmf dudms oqdchbsdc ax sgd
]m]kxshbr- Cdrohsd sghr chrshmbshnm* hs hr e]hq sn r]x sg]s sgd
pt]rhbnmshmttl sgdnqx oqnuhcdr ] udqx fnnc snnk enq oqdchbshmf
sgd oqdrgnbj v]udeqnms dunktshnm ]mc enq drshl]shmf sgd rgnbj
shld* dwbdos hm sgd uhbhmhsx ne khmd]q cxm]lhb]k dunktshnm-

HU- ANMAKTRHNM 9MC ETSTPD AG9KKDMFDR

Hm sgd oqdrdms vnqj vd hmudrshf]sdc sgd dldqfdmbd ne
chrodqrhud rgnbj ]mc q]qde]bshnmv]ud enql]shnm hm fdmdq]khydc
fq]mtk]q bqxrs]k rxrsdlr vhsg Gdqsyh]m bnms]bsr- Lnshu]sdc
ax qdbdms cdudknoldmsr hm nqhf]lh lds]l]sdqh]kr Z22*23[ ]mc
sdmrdfqhsx rsqtbstqdr Z21[* vd dwoknqdc ansg sgd rbdm]qhn ne
n / 0  hmbktchmf n + 2<1 ne rogdqhb]k bnms]bsr( ]mc sg]s ne
n , 0 ne rsq]hm,rnesdmhmf ldch]- Vd hcdmshzdc sgd dldqfdmbd
ne ansg chrodqrhud rgnbj v]udr ]mc q]qde]bshnm v]udr ]mc
entmc ] bnlokdldms]qhsx adsvddm sgd svn b]rdr- Hm sgd
rsq]hm,g]qcdmhmf b]rd* rgnbj v]udr ]qhrd nts ne lnmnsnm,
hb]kkx cdbqd]rhmf hmhsh]k bnmchshnmr ]mc q]qde]bshnmr nts ne
lnmnsnmhb]kkx hmbqd]rhmf nmdr- Sgd qdudqrd nbbtqr hm sgd
b]rd ne rsq]hm,rnesdmhmf n , 0 ldch]- Sgd fdmdq]khy]shnm ne
sgd pt]rhbnmshmttl enqltk]shnm ne Z17[ hm sgd rohqhs ne sgd
mnmkhmd]q sq]mronqs dpt]shnmr oqnonrdc hm Z18[ oqnuhcdc tr
vhsg ]m ]m]kxshb]k g]mckd hm nqcdq sn bg]q]bsdqhyd sgd dunktshnm

/51105,3



DLDPFDMBD NE CHRODPRHUD RGNBJR @MC - - - OGWRHB@K PDUHDV D 84* /51105  1/06(

ne otkrdkhjd c]s] hm sgd rsq]hm u]qh]akdr- @ jdx pt]mshs]shud oqd,
chbshnm bnmbdqmdc sgd shld ne enql]shnm ne sgd chrbnmshmthsx ]r
bg]q]bsdqhydc ]s sgd pt]rhbnmshmttl kdudk- Vd chrbtrrdc gnv
sgd chrbqdsdmdrr ne sgd rxrsdl* nmbd uhrhshmf rb]kdr bnlo]q]akd
sn sgd k]sshbd ro]bhmf* hmsdqudmdr ax fdmdq]shmf nrbhkk]shnmr ]mc
cdo]qshmf hm sghr v]x eqnl sgd pt]rhbnmshmttl cdrbqhoshnm-

Sghr vnqj rtffdrsr ] mtladq ne dwbhshmf onrrhahkhshdr
enq sgd etstqd- Nmd hmsdqdrshmf ]udmtd hr sg]s ne nas]hmhmf
hmenql]shnm ]ants chrodqrhud rgnbj v]udr dhsgdq ]s sgd kdudk
ne sgd Jnqsdvdfficd Uqhdr lncdk nq ]s sg]s ne sgd Snc] k]sshbd-
Sgdm* hm sgd rohqhs ne Z27[* vd b]m trd sgdrd sn bg]q]bsdqhyd
sgd enql]shnm ne chrodqrhud rgnbj v]udr sg]s dldqfd hm sgd
oqdrdmbd ne oqdbnloqdrrhnm- Mnmdsgdkdrr* hs hr tmbkd]q vg]s
adbnldr ne rtbg chrodqrhud rgnbjv]udrvgdm oqdbnloqdrrhnm
hr vd]j nq ]ardms* ]r drodbh]kkx hm sgd k]ssdq b]rd sgdqd
hr mn cdzmhshud bg]q]bsdqhy]shnm ne chrodqrhud rgnbj v]udr-
Gnvdudq* sgd chqdbshnm ne sgd zqrs,nqcdq dpt]shnmr bntkc ad
]m drodbh]kkx oqnzs]akd nmd hm sg]s bnmsdws- Sgd vnqj ne Z28[
 rdd ]krn mtldqntr qdedqdmbdr sgdqdhm( rtffdrsr sg]s enq sgd
hmuhrbhc Atqfdqr oqnakdl rgnbj v]udr g]ud addm dwsdmrhudkx

rstchdc ansg ]m]kxshb]kkx ]mc mtldqhb]kkx- Hs hr bnmbdhu]akd sg]s
]  itchbhntrkx rdkdbsdc( chrbqdshy]shnm ne sgd zqrs,nqcdq OCDr
bnmrhcdqdc gdqdhm bntkc needq bnmrhcdq]akd hmrhfgs hmsn sgd
enql]shnm ne rgnbj v]udr* ansg hm sgd vd]j oqdbnloqdrrhnm
]mc dudm hm sgd b]rd ne sgd u]mhrghmf oqdbnloqdrrhnm khlhs- @r
cdlnmrsq]sdc hm Z0*1/[* sgd oqdrdmbd ne c]lohmf b]m bg]mfd
sgd cxm]lhbr rhfmhzb]mskx  vgdqd* d-f-* sgd nrbhkk]snqx m]stqd
ne sgd rgnbj hr mns nardqudc( ]mc sgtr dwsdmrhnmr ne sghr vnqj
sg]s bnmrhcdq c]lohmf ]qd ]krn qdkdu]ms-

9AIMNVKDCFLDMSR

Sghr l]sdqh]k hr a]rdc tonm vnqj rtoonqsdc ax sgd M]shnm]k
Rbhdmbd Entmc]shnm tmcdq Fq]ms Mn- B@PDDP,04421/1 ]mc
CLR,0504/26- O-F-J- fq]sdetkkx ]bjmnvkdcfdr rtoonqs eqnl
sgdDPBtmcdq EO6:L]qhdBtqhd@bshnmr* Odnokd* Hmsdqm]shnm]k
Pdrd]qbg Rs]ee Dwbg]mfd Rbgdld  Fq]ms Mn- 5/4/85(: ]mc
sgd @kdw]mcdq unm Gtlankcs Entmc]shnm- I-W- ]mc O-F-J- ]qd
fq]sdetk enq rtoonqs eqnl sgd @PN tmcdq Fq]ms Mn- V800ME,
04,0,/5/3-

Z0[ U- E- Mdrsdqdmjn* CwmWlhar ne Fdsdqnfdmdntr LWsdqhWkr
 Roqhmfdq* Mdv Wnqj* 1//0(-

Z1[ R- Rdm* I- Gnmf* I- A]mf* D- @u]knr* ]mc P- Cnmdx* Ogxr- Pdo-
351* 10  1//7(-

Z2[ F- Sgdnbg]qhr* M- Andbgkdq* ]mc B- C]q]hn* hm :antrsha
LdsWlWsdqhWkr Wmc Ngnmnmha BqwrsWkr  Roqhmfdq* Adqkhm* 1/02(*
oo- 106fi140-

Z3[ @- E- U]j]jhr* hm UWud NqnoWfWshnm hm IhmdWq Wmc MnmkhmdWq
Ndqhncha LdchW &HmsdqmWshnmWk Bdmsdq enq LdagWmhaWk Rahdmadr
&BHRL( Bntqrdr Wmc Idastqdr(  Roqhmfdq* Adqkhm* 1/01(* o- 146-

Z4[ L- @- Onqsdq* O- F- Jduqdjhchr* ]mc B- C]q]hn* Ogxr- Snc]x
57 00(* 33  1/04(-

Z5[ J- K- Ingmrnm*BnmsWasLdagWmhar  B]laqhcfdTmhudqrhsx Oqdrr*
B]laqhcfd* 0874(-

Z6[ B- C]q]hn* U- E- Mdrsdqdmjn* D- A- Gdqankc* ]mc R- Ihm*
Ogxr- Pdu- Kdss- 85* /47//1  1//5(-

Z7[ I- Gnmf* Ogxr- Pdu- Kdss- 83* 0/7//0  1//4(-
Z8[ E- Eq]sdqm]kh* L- @- Onqsdq* ]mc B- C]q]hn* Ldbg- @cu- L]sdq-

Rsqtbs- 06* 0  1/0/(-
Z0/[ P- Cnmdx ]mc R- Rdm* Ogxr- Pdu- Kdss- 86* 0444/1  1//5(-
Z00[ C- Jg]sqh* B- C]q]hn* ]mc O- Phyyn* hm Mnmcdrsqtashud BgWq,

WasdqhyWshnm enq Bnlonrhsd LWsdqhWkr) :dqnroWad Dmfhmddqhmf)
Bhuhk HmeqWrsqtastqd) Wmc FnldkWmc Rdatqhsw 1--5* dchsdc ax
O- I- Rgtkk* G- E- Vt* @- @- Ch]y* ]mc C- V- Unfdk* ROHD Oqnb-
Unk- 5823  ROHD* Adkkhmfg]l* 1//7(* o- 5823/T-

Z01[ @- Ro]cnmh ]mc B- C]q]hn* Oqnb- M]sk- @b]c- Rbh- TR@ 0.6* 612/
 1/0/(-

Z02[ U- E- Mdrsdqdmjn* B- C]q]hn* D- A- Gdqankc* ]mc R- Ihm*
Ogxr- Pdu- Kdss- 84* 0476/1  1//4(-

Z03[ M- Andbgkdq* F- Sgdnbg]qhr* ]mc B- C]q]hn* M]s- L]sdq- 0.* 554
 1/00(-

Z04[ E- Kh* O- @mydk* I- W]mf* O- F- Jduqdjhchr* ]mc B- C]q]hn*
M]s- Bnlltm- 4* 4200  1/03(-

Z05[ B- C]q]hn* U- E- Mdrsdqdmjn* D- A- Gdqankc* ]mc R- Ihm*
Ogxr- Pdu- D 61* /055/2  1//4(-

Z06[ L- I- @aknvhsy ]mc L- Gndedq* Rbgnk]qodch] 3* 4451  1//8(-
Z07[ F- @- Dk* L- @- Gndedq* ]mc L- Rgd]qdq* RH@L Pdu- 48* 2  1/06(-

Z08[ I- Rlnkkdq* Rgnai UWudr Wmc PdWashnm,Cheetrhnm DptWshnmr
 Roqhmfdq* Adqkhm* 0872(-

Z1/[ D- A- Gdqankc ]mc U- E- Mdrsdqdmjn* Ogxr- Pdu- D 64* /102/3
 1//6(-

Z10[ @- Lnkhm]qh ]mc B- C]q]hn* Ogxr- Pdu- D 7.* /455/1  1//8(-
Z11[ D- Edqlh* I- O]rs]* ]mc R- Tk]l* Knr @k]lnr Rbhdmbd K]anq]snqx

Pdonqs Mn- K@,083/  0844(  tmotakhrgdc(: Pdoqhmsdc hm Bnk,
kdasdc NWodqr ne Dmqhan Edqlh* dchsdc ax D- Rdfqd  Tmhudqrhsx ne
Bghb]fn Oqdrr* Bghb]fn* 0854(* Unk- 1* o- 867-

Z12[ L- Gdqql]mm ]mc I- C- L- P]cdl]bgdq* Mnmkhmd]qhsx 12* 166
 1/0/(-

Z13[ J- @gmdqs ]mc @- Ohjnurjx* Ogxr- Pdu- D 68* /151/8  1//8(-
Z14[ L- @- Bnkkhmr* Bgdl- Ogxr- Kdss- 66* 231  0870(-
Z15[ C- Gnbgrsq]rrdq* E- Ldqsdmr* ]mc G- A©ssmdq* Ogxrhb] C 24* 148

 0878(-
Z16[ I- @- C- V]sshr* I- Ogxr- @9 L]sg- Fdm- 15* 0082  0882(-
Z17[ B- Bgnmf* O- F- Jduqdjhchr* ]mc F- Rbgmdhcdq* Chrbqdsd Bnmshm-

Cxm- Rxrs- @ 23* 23/2  1/03(-
Z18[ A- D- LbCnm]kc ]mc C- B]kun* Ogxr- Pdu- D 74* /555/1  1/01(-
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