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NPHFHM@K O@ODP

Mm sgd rhfm pdopdrdmsYshnmr enp sgd bnlokdw pdfidbshnm
fpntor �λp) n) G(

8aY LahphjY. � SgnlYr OhdspYgn1 �
ThkkhYl Rhkudp2

Pdbdhudc9 07 IYmtYqx 1/05 . @bbdosdc9 0/ LYqbg 1/05 . Otakhrgdc nmkhmd9 13 LYqbg 1/05
– Sgd LYmYfhmf Dchsnqr 1/05

8arspYbs Vd oqdrdms Y enqltkY enq sgd uYktdr ne sgd rhfm qdoqdrdmsYshnmr ne Y bnlokdw
qdfidbshnm fqnto F(p) o) m( hm sdqlr ne hsr hlYfd tmcdq Y fdmdqYkhydc Pnahmrnmz
Rbgdmrsdc Ykfnqhsgl-

Idxvnpcr Bnlokdw qdfidbshnm fqntor − Pnahmrnm,Rbgdmrsdc lYo

LYsgdlYshbr Rtaidbs AkYrrhybYshnm /4D0/

. Dmspnctbshnm

Sgd bkYrrhbYk Pnahmrnm,Rbgdmrsdc Ykfnqhsgl drsYakhrgdr Y ahidbshnm adsvddm odqlt,
sYshnmr > � Rm Ymc nqcdqdc oYhqr ne rYld,rgYod rsYmcYqc Wntmf sYakdYtw ne rhyd m-
Sghr lYo gYr oqnudm oYqshbtkYqkx vdkk,rthsdc sn bdqsYhm ptdrshnmr hm sgd qdoqdrdmsYshnm

Sgd �qrs Ytsgnq sgYmjr Anvcnhm Bnkkdfd enq ghr onrscnbsnqYk edkknvrgho sgdqd ctqhmf sgd bnlokdshnm ne sghr
vnqj- Sgd rdbnmc Ytsgnq sgYmjr Rjhclnqd Bnkkdfd enq hsr gnrohsYkhsx ctqhmf sgd bnlokdshnm ne sghr vnqj-

� @aY LahqhjY
lahqhjY;tvdb-dct

SgnlYr OhdsqYgn
sohdsqYg;anvcnhm-dct

VhkkhYl Rhkudq
vrhkudq;anvcnhm-dct

0 CdoYqsldms ne LYsgdlYshbr) Tmhudqrhsx ne Vhrbnmrhm,DYt BkYhqd) DYt BkYhqd) VH) TR@

1 CdoYqsldms ne LYsgdlYshbr) Anvcnhm Bnkkdfd) Aqtmrvhbj) LD) TR@

2 Bnfmdw BnqonqYshnm Ymc CdoYqsldms ne Bnlotsdq Rbhdmbd) Anvcnhm Bnkkdfd)
Aqtmrvhbj) LD) TR@
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741 Adhsq @kfdaqY Fdnl fl1/05( 469740z747

sgdnqx ne ansg Rm Ymc sgd rdlhrhlokd Khd fqntor ne sxod 2- Enq hmrsYmbd) JYygcYm,
Ktryshf bdkkr Yr vdkk Yr sgd oqhlhshud rodbsqY ne rdlhrhlokd Khd YkfdaqYr bYm ad qdYchkx
cdrbqhadc hm sdqlr ne hlYfdr ne sghr bnqqdronmcdmbd-

Nsgdq rnldshldr lnqd dkdldmsYqx qdoqdrdmsYshnm,sgdnqdshb hmenqlYshnm qdpthqdr
lnqd vnqj sn dwsqYbs eqnl rsYmcYqc Wntmf sYakdYtw- Enq hmrsYmbd) hm hmcdodmcdms
vnqj) Pdhedfdqrsd fl1//3( Ymc RińrsqYmc fl1//4( cdudknodc Y ldsgnc enq qdYchmf sgd
uYktd ne sgd rhfm qdoqdrdmsYshnm ne Y odqltsYshnm > � Rm aYrdc nm svn sYakdYtw
rsYshrshbr- Kds > � Rm Ymc vqhsd QR(>( : (L) P( enq hsr hlYfd tmcdq sgd bkYrrhbYk
Pnahmrnm,Rbgdmrsdc lYo- He vd vqhsd d enq sgd mtladq ne rptYqdr hm sgd dudm,hmcdwdc
qnvr ne L ) kds rhfm(S ( ad sgd rhfm ne Y sYakdYt S cdqhudc eqnl hsr hmudqrhnm mtladq)
Ymc kds rfm ad sgd trtYk rhfm qdoqdrdmsYshnm nm Rm) sgdm

rfm(>( : (}0(d − rhfm(L( − rhfm(P(, fl0-0(

Sgd enbtr ne sghr mnsd hr sn dwsdmc sghr qdrtks sn sgd bnlokdw qdfidbshnm fqntor
F(p) o) m(, Hsr svn lYhm hmfqdchdmsr fdmdqYkhyd qdYchkx sn sghr rdsshmf- Ehqrs) sgd bkYrrh,
bYk Pnahmrnm,Rbgdmrsdc Ykfnqhsgl Yclhsr Y rsqYhfgsenqvYqc dwsdmrhnm lYoohmf dYbg
dkdldms > � F(p) o) m( sn Y rYld,rgYod oYhq ne p ,ltkshsYakdYtw) rdd RsYmkdx fl0871)
Rdbs- 5( Ymc HYmbt fl1//2(- @s sgd rYld shld) sgd rhfm ne Y odqltsYshnm hm Rm dwsdmcr sn
Y eYlhkx ne p nmd,chldmrhnmYk qdoqdrdmsYshnmr ne F(p) o) m(- @esdq cd�mhmf mdv rohm
Ymc rhfm rsYshrshbr nm p ,ltkshsYakdYtw) vd needq Y rgnqs oqnne ne sgd enkknvhmf9

Sgdnpdl Ids > � F(p) o) m( Ymc vphsd QR(>( : (O)P( enp hsr hlYfd tmcdp sgd
fdmdpYkhydc Qnahmrnm,Rbgdmrsdc lYo- Fhudm Y ophlhshud p sg pnns ne tmhsx � Ymc sgd
YrrnbhYsdc eYlhkx ]rfmh |p}0h:/ ne pdopdrdmsYshnmr ne F(p) o) m(� vd gYud

rfmh (>( : (}0(d(O( − (� h (rohm(O(∅rohm(P( − rhfm(O( − rhfm(P()

vgdpd d(O( hr sgd snsYk rtl ne sgd kdmfsgr ne sgd dudm,hmcdwdc pnvr ne sgd bnlonmdms
sYakdYtw ne O-

@ vdYjdq udqrhnm ne sghr sgdnqdl gYr addm trdc sn udqhex Y enqltkY enq sgd rhfm
qdoqdrdmsYshnm ne sgd bkYrrhbYk Vdxk fqntor hm sxod A enq Y eYlhkx ne cnlhmn sYakdYtw
Pnahmrnm,RbgdmrsdclYor) rdd flOhdsqYgn 1/03(- Enq bkYrrhbYkVdxk fqntor) Ykk nevghbg
YoodYq Ylnmf bnlokdw qdfidbshnm fqntor) uYktdr ne sgd rhfm qdoqdrdmsYshnm bYm ad trdc
sn bnlotsd sgdLńahtr etmbshnm ne AqtgYs nqcdq flUdqlY 0860(- Sgd Yanud rhfm enqlt,
kYr rgnv sgYs sgd Lńahtr etmbshnm hr vdkk,adgYudc vhsg qdrodbs sn sgd bgYqYbsdqhyYshnm
ne JYygcYm,Ktryshf bdkkr ax dpthuYkdmbd bkYrrdr ne sYakdYtw Ymc ltkshsYakdYtw Yr hm
Inrdog fl0866() @qhjh fl1///( Ymc AnmmYedö Ymc HYmbt fl1//2(-

1 OpdkhlhmYphdr

@esdq cd�mhmf sgd eYlhkx ne bnlokdw qdfidbshnm fqntor Ymc sgdhq nmd,chldmrhnmYk
qdoqdrdmsYshnmr) vd cd�mdltkshoYqshshnmr) Y fdmdqYkhyYshnm ne sgd Pnahmrnm,Rbgdmrsdc
Ykfnqhsgl) Ymc sYakdYtw rsYshrshbr sgYs vd vhkk trd sn cdrbqhad sgdrd qdoqdrdmsYshnmr-
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1-. Rhfm pdopdrdmsYshnmr

Bnmrhcdq onrhshud hmsdfdqr p ) o) Ymc m vhsg o chuhchmf p Ymc kds � ad sgd oqhlhshud
qnns ne tmhsx dwo(1π

∈}0(.p(- Vd cd�md sgd bnlokdw qdfidbshnm fqntor F(p) o) m( Yr
rtafqntor ne FIm(�( bnmrhrshmf ne lYsqhbdr rtbg sgYs

z Sgd dmsqhdr Yqd dhsgdq / nq onvdqr ne � )
z Sgdqd hr dwYbskx nmd mnmydqn dmsqx hm dYbg qnv Ymc bnktlm)
z Sgd (p.o(,sg onvdq ne sgd oqnctbs ne Ykk mnmydqn dmsqhdr hr 0-

Snfdsgdq vhsg sgd sghqsx,entq dwbdoshnmYk fqntor) sgd fqntor F(p) o) m( Ybbntms enq
Ykk �mhsd fqntor fdmdqYsdc ax bnlokdw qdfidbshnmr flRgdogYqc Ymc Sncc 0843() Ymc
hmbktcd Ylnmf sgdl Ykk sgd bkYrrhbYk Vdxk fqntor- Hm ntq vnqj sgd oYqYldsdq p vhkk
fdmdqYkkx ad �wdc Ykknvhmf tr sn vqhsd rhlokx Tm enq sgd fqnto F(p) 0) m(, Hm nqcdq sn
drsYakhrg rtbbhmbs mnsYshnm) vd vhkk vqhsd

=� Y0σ0) �
Y1σ1) , , , ) �

Ym σm[

enq sgd lYsqhw vgnrd mnmydqn dmsqx hm sgd h sg bnktlm hr � Yh Ymc YoodYqr hm qnv σh -
Tshkhyhmf sghr mnsYshnm) cd�md sgd rds R : ]r/) , , , ) rm}0| vgdqd

r/ : =� − 0) 1) 2) , , , ) m[) Ymc

rh : =0) 1) , , , ) h } 0) h ∅ 0) h) h ∅ 1) , , , ) m[,

Etqsgdqlnqd) kds R√ : ]r o
/ ) r/r0r/) rh { 0 ′ h ′ m } 0|, Sgd rds R fdmdqYsdr Tm vhsg

oqdrdmsYshnm fhudm Yr

Tm :
�
rh { rp

/) r1l) (r i rj(
1) (r/r0(

3) (rk rk∅0(
2)l ≤ 0) { i } j{ < 0) k � =0) m } 1[

〈
,

Rtaidbs sn rhlhkYq qdkYshnmr) R√ fdmdqYsdr Y rtafqnto F(p) o) m( ne Tm ne hmcdw o)
rdd @qhjh fl0884(- Kds σ : =σ0) , , , σm[ � Rm ) Ymc cd�md Gmu(σ ( sn ad sgd rds ne oYhqr
(σh ) σ i ( vhsg h / i Ymc σh < σ i -

Sgdqd Yqd dwYbskx 1p nmd,chldmrhnmYk qdoqdrdmsYshnmr ne Tm : sgdx chuhcd mYstqYkkx
hmsn svn eYlhkhdr-

Cdymhshnm 1-. Enq dYbg hmsdfdq h adsvddm / Ymc p } 0) vd cd�md qdoqdrdmsYshnmr ςh

Ymc rfmh ne Tm ax rodbhexhmf sgdhq uYktdr nm sgd fdmdqYshmf rds R- Kds

τ τ
h (r i ( :

〉
� h he i : /) Ymc
(}0(τ he i : 0) , , , ) m } 0

Ymc cd�md ςh : τ /h Ymc rfmh : τ 0h - DYbg adbnldr Y qdoqdrdmsYshnm ne sgd rtafqnto
F(p) o) m( ax qdrsqhbshnm-

�12
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1-1 LtkshsYakdYtw

Vdvqhsd Y oYqshshnm λ ne Ym hmsdfdq l Yr Y mnmhmbqdYrhmf rdptdmbd ne onrhshud hmsdfdqr
(λ0) λ1) , , , ) λj( Ymc cd�md hsr qYmj Yr {λ{ : l- @ Wntmf chYfpYl =λ[ ne λ hr Y kdes,
itrsh�dc YqqYx ne anwdr bnmsYhmhmf λh anwdr hm hsr h sg qnv- Sgd rgYod ne Y Wntmf
chYfqYl vhkk qdedq sn hsr tmcdqkxhmf oYqshshnm- Vhsg sgd hmsdfdq p �wdc) Y ltkshoYpshshnm
ne pYmj m hr Ym p ,stokd

� :
{
λ/) λ0) , , , ) λp}0

(

ne oYqshshnmr sgd rtl ne vgnrd hmchuhctYk qYmjr dptYkr m- Sgd Wntmf chYfpYl =�[
ne � hr sgd p ,stokd (=λ/[) , , , ) =λp}0[(- Vd qdedq sn � Yr sgd rgYod ne sgd chYfqYl =�[
Ymc cd�md {�{ : m- Vd vhkk enkknv Y bnmudmshnm ne cdmnshmf naidbsr cdqhudc eqnl
ltkshoYqshshnmr hm ankceYbd vghkd vqhshmf sgnrd cdqhudc eqnl rhmfkd oYqshshnmr trhmf Y
mnqlYk vdhfgs enms-

@ rsYmcYpc Wntmf sYakdYtw ne rgYod � hr sgd Wntmf chYfqYl =�[ ne qYmj m snfdsgdq
vhsg Y kYadkhmf ne dYbg ne hsr anwdr vhsg sgd dkdldmsr ne Cm +: ]0) 1) , , , ) m| hm
rtbg Y vYx sgYs dYbg mtladq hr trdc dwYbskx nmbd) Ymc sgd kYadkr ne sgd anwdr vhsghm
dYbg bnlonmdms Wntmf chYfqYl =λh [ hmbqdYrd Yknmf hsr qnvr Ymc cnvm hsr bnktlmr-
Pdldladqhmf sgYs p hr �wdc) vd vhkk vqhsd RWSm enq sgd rds ne Ykk rsYmcYqc Wntmf
sYakdYtw ne qYmj m vgnrd rgYod hr Y ltkshoYqshshnm vhsg p bnlonmdmsr-

BwYlokd 1-. SYjd p : 2- Sgd enkknvhmf rsYmcYqc Wntmf sYakdYt S hr ne qYmj 00 Ymc
gYr sgd rgYod � : ((1) 0() (0) 0() (2) 2((9

S :
)

5 00
7

)
0
6
)

1 3 8
2 4 0/

(

Enkknvhmf RsYmkdx fl0871) Rdbs- 5( Ymc HYmbt fl1//2() vd cd�md Y lYo eqnl Tm sn
rYld,rgYod oYhqr ne p ,stokdr ne rsYmcYqc Wntmf sYakdYtw- Bnmrhcdq Ym dkdldms

> : =� Y0σ0) �
Y1σ1) , , , ) �

Ym σm[ � Tm

Ymc cd�md sgd nqcdqdc rdsr >(j( : (σh { Yh : j( enq / ′ j / p - Kds GmuL (>(j() >(k((

bnmrhrs ne (h) i( � Gmu(σ ( vhsg h � >(k( Ymc i � >(j() Ymc kds GmuP(>(j() >(k(( bnmrhrs
ne (h) i( � Gmu(σ ( vhsg h � >(j( Ymc i � >(k(- Lnqdnudq) vqhsd hmuL (>(j() >(k(( Ymc
hmuP(>(j() >(k(( enq sgd qdrodbshud bYqchmYkhshdr ne sgdrd rdsr-

Kds QR(>(j(( : (Lj) Pj( ad sgd hlYfd ne sgd rdptdmbd >(j( tmcdq sgd bkYrrhbYk
Pnahmrnm,Rbgdmrsdc lYo) kYadkhmf rptYqdr ne Pj Ybbnqchmf sn sgd qdkYshud onrhshnmr
ne h � >(j( vhsghm >) Ymc cd�md

O +: O(>( : (L/) L0) , , , ) Lp}0( Ymc P +: P(>( : (P/) P0) , , , ) Pp}0(,

Sgd ltkshsYakdYtw Pnahmrnm,Rbgdmrsdc lYo hr cd�mdc ax QR(>( : (O)P(, Hs lYor
Tm nmsn sgd rds ne rYld,rgYod oYhqr ne dkdldmsr ne RWSm Ymc hr hm eYbs Y ahidbshnm-

�12
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1-2 SYakdYtw Ymc ltkshsYakdYtw rsYshrshbr

Ntq fnYk hr sn cdrbqhad uYktdr ne sgd rhfm qdoqdrdmsYshnmr nm Tm tmcdq sgd Yanud
fdmdqYkhyYshnm ne sgd Pnahmrnm,Rbgdmrsdc lYo- Sn cn rn) vd qdkx nm Y edv rsYshrshbr
sgYs bYm ad qdYchkx bnlotsdc eqnl ltkshsYakdYtw-

Cdymhshnm 1-1 @m hmudprhnm hm Y Wntmf sYakdYt S hr Y oYhq (h) i(vhsg i < h enq vghbg
sgd anw kYadkdc ax h hr bnmsYhmdc hm Y qnv rsqhbskx adknv sgd anw kYadkdc i - Kds Gmu(S ( ad
sgd rds ne hmudqrhnmr hm S ) Ymc vqhsd hmu(S ( enq hsr bYqchmYkhsx- HeS : (S/) S0) , , , Sp}0(
hr Y ltkshsYakdYt) vd dwsdmc sghr mnshnm Ymc cd�md9

Gmu(S( :
)

j

Gmu(Sj( ≥
)

j/k

Gmu(Sj) Sk(

vgdqd Gmu(Sj) Sk( : ]( i) h( { i < h) i hr Y kYadk hm Sj) h hr Y kYadk hm Sk|, Vd vhkk ad
hmsdqdrsdc lYhmkx hm sgd oYqhsx ne sgd rhyd ne sghr rds Ymc cd�md

rhfm(S( : (}0(hmu(S(,

Cdymhshnm 1-2 Enq Y Wntmf sYakdYt S ) vqhsd d(S ( enq sgd snsYk mtladq ne anwdr hm hsr
qnvr ne dudm hmcdw- Enq Y ltkshsYakdYt S : (S/) S0) , , , Sp}0() vd vqhsd rg(Sj( enq
sgd rgYod ne sgd Wntmf chYfqYl tmcdqkxhmf Sj Ymc cd�md sgd rsYshrshbr d Ymc rohm Yr
enkknvr9

d(S( :
p}0⊔

j:/
d(Sj( Ymc rohm(S( : 0

1

p}0⊔

j:/
j − {rg(Sj({,

Sgd rohm rsYshrshb oqnuhcdr Y rhlokd cdrbqhoshnm ne sgd hlYfd ne sgd rtafqnto
F(p) o) m( tmcdq sgd p ,ltkshsYakdYtw Pnahmrnm,Rbgdmrsdc lYo- Sgd enkknvhmf hr dYrx
sn udqhex9

Opnonrhshnm 1-. (O)P( � QR(F(p) o) m(( he Ymc nmkx he 1 rohm(O( ( / (lnc o(,

1-3 8 rds ne etmbshnmr Ymc Ym dwYlokd

Vd cd�md Y eYlhkx ne etmbshnmr nm Tm - Hm sgd mdws rdbshnm vd vhkk rgnv sgYs sgdx
bnhmbhcdvhsg sgd rhfm qdoqdrdmsYshnmr nmTm - @fYhm) enq> � Tm ) kdsQR(>( : (O)P(-
Enq / ′ h / p ) vd vhkk vqhsd

πh (>( : (}0(d(O( − (� h (rohm(O(∅rohm(P( − rhfm(O( − rhfm(P(,

BwYlokd 1-1 Bnmrhcdq > : =� 0 4) 0) � 1 2) 5) � 1 6) � 0 3) 1) 7[ hm F(3) 0) 7(, PdbYkkhmf
sgd mnsYshnm hm Rdbs- 1-1) vd gYud >(/( : (0) 5) 1) 7() >(0( : (4) 3() >(1( : (2) 6()
Ymc >(2( : ≡- Etqsgdqlnqd)

�12
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QR(>(/(( :
)

0 1 7
5

)
1 3 7
6

(
QR(>(0(( :

)
3
4
)

0
5

(

QR(>(1(( :
∑
2 6 ) 2 4

(
QR(>(2(( : ( ≡) ≡ ( ,

Eqnl sgdrd vd bnmrsqtbs sgd Pnahmrnm,Rbgdmrsdc hlYfd ne >9

QR(>( : (O)P( :
) )

0 1 7
5

)
3
4
) 2 6 ) ≡

(
)

)
1 3 7
6

)
0
5
) 2 4 ) ≡

( (
,

Vd qdYc nee hmu(O( : 0/) hmu(P( : 03) d(O( : 1) Ymc rohm(O( : rohm(P( : 2- Gdmbd
πh (>( : (� h (1 vghbg bnhmbhcdr vhsg rfmh (>(-

2 Rhfm tmcdp sgd Qnahmrnm�Rbgdmrsdc lYo

Vhsg sgd YooqnoqhYsd cd�mhshnmr ne sgd sYakdYtw rsYshrshbr hm okYbd) vd bYm mnv udqhex
sgd bkYhldc enqltkYr enq sgd eYlhkx ne rhfm qdoqdrdmsYshnmr ]rfmh |- PdbYkk ntq mnsYshnm
> : =� Y0σ0) �

Y1σ1) , , , ) �
Ym σm[ � Tm vgdqd σ : σ0 , , , σm � Rm - Chqdbskx eqnl sgd

cd�mhshnmr ne GmuL Ymc GmuP ) vd nasYhm sgd enkknvhmf oYqshshnm9

Gmu(σ ( :
p}0)

j:/
Gmu(>(j((

)

j/k

GmuL (>(j() >(k((
)

j/k

GmuP(>(j() >(k((, fl2-0(

@ookxhmf sghr sn rfmh ) vd gYud9

rfmh (>( : (� h (
)m

j:0 Yj −
p}0∑

j:/
rfm(>(j(( −

∑

j/k

(}0(hmuL (>(j()>(k((∅hmuP(>(j()>(k((, fl2-1(

Vqhsd sgd qdudqrd ne σ � Rm Yr σ qdu +: σmσm}0 , , , σ0 � Rm Ymc enq �wdc hmsdfdqr j) k
rtbg sgYs / ′ j / k ′ p } 0) kds

�0 : GmuL (>(j() >(k(( :
∏
(h) i( � Gmu(σ ({h � >(k( Ymc i � >(j(

{
)

�1 : GmuP(>(j() >(k(( :
∏
(h) i( � Gmu(σ ({h � >(j( Ymc i � >(k(

{
) Ymc

�2 :
∏
(h) i( � Gmu(σ qdu({h � >(j( Ymc i � >(k(

{
,

KdllY 2-. Enp zwdc hmsdfdpr j Ymc k Yr Yanud� vd gYud

Gmu(Lj) Lk( : �1 ≥ �2 Ymc {Gmu(Pj) Pk({ : {�0 ≥ �2{,

Lpnne Sn oqnud sgd �qrs bkYhl) kds (σh ) σ i ( � Gmu(Lj) Lk(- Sgdm σh < σ i ) σh � >(j()
Ymc σ i � >(k(- He h / i sgdm (σh ) σ i ( � Gmu(σ ( Ymc gdmbd khdr hm �1- Nm sgd nsgdq
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gYmc he h < i ) sgdm (σh ) σ i ( � Gmu(σ qdu( Ymc gdmbd khdr hm �2- Sn oqnud sgd rdbnmc
bkYhl) kds ( i) h( � Gmu(Pj) Pk(- Sgdm i < h ) σ i � >(j() Ymc σh � >(k(- He σh < σ i )
sgdm (σh ) σ i ( � Gmu(σ ( Ymc gdmbd khdr hm �0- Nm sgd nsgdq gYmc he σh / σ i ) sgdm
(σ i ) σh ( � Gmu(σ qdu( Ymc gdmbd khdr hm�2- Sgtr dYbg ( i) h( � Gmu(Pj) Pk( bnqqdronmcr
sn dhsgdq Y (σh ) σ i ( � �0 nq Y (σ i ) σh ( � �2-

HlldchYsdkx) vd nasYhm9

AnpnkkYpx 2-. Enp Ymx j / k�

hmuL (>(j() >(k(( ∅ hmuP(>(j() >(k(( ( hmu(Lj) Lk( ∅ hmu(Pj) Pk( (lnc 1(,

Vd Yqd mnv qdYcx sn oqnud sgYs sgd etmbshnmr πh cd�mdc hm Rdbs- 1-3 bnhmbhcd vhsg
rfmh ) gdmbd oqnuhmf ntq lYhm sgdnqdl-

Sgdnpdl 2-. Ids> � Tm Ymc vphsd QR(>( : (O)P( enp hsr hlYfd tmcdp sgd fdmdpYk,
hydc Qnahmrnm,Rbgdmrsdc lYo- Fhudm Y ophlhshud p sg pnns ne tmhsx � Ymc sgd YrrnbhYsdc
eYlhkx ]rfmh |p}0h:/ ne pdopdrdmsYshnmr ne Tm� vd gYud

rfmh (>( : (}0(d(O( − (� h (rohm(O(∅rohm(P( − rhfm(O( − rhfm(P(,

Lpnne Nardqud sgYs sgd etmbshnmr πh bYm ad cdbnlonrdc Yr enkknvr

πh (>( : (}0(d(O( − (� h (rohm(O(∅rohm(P( − rhfm(O( − rhfm(P(

: (}0(
)p}0

j:/ d(Lj ((� h (
)m

j:0 Yj

p}0∑

j:/
rhfm(Lj(

p}0∑

j:/
rhfm(Pj(

∑

j/k

(}0(hmu(Lj )Lk (∅hmu(Pj )Pk (

: (� h (
)m

j:0 Yj −
p}0∑

j:/

{
(}0(d(Lj (rhfm(Lj(rhfm(Pj(

(
−
∑

j/k

(}0(hmu(Lj )Lk (∅hmu(Pj )Pk (

Rhmbd dYbg (}0(d(Lj (rhfm(Lj(rhfm(Pj( bnhmbhcdr vhsg rfm(>(j(( ax Dp- fl0-0() vd
gYud

πh (>( : (� h (
)m

j:0 Yj −
p}0∑

j:/
rfm(>(j(( −

∑

j/k

(}0(hmu(Lj )Lk (∅hmu(Pj )Pk (

: (� h (
)m

j:0 Yj −
p}0∑

j:/
rfm(>(j(( −

∑

j/k

(}0(hmuL (>(j()>(k((∅hmuP(>(j()>(k((

: rfmh (>(

vgdqd sgd rdbnmc dptYkhsx gnkcr Yr Y bnmrdptdmbd neBnqnkkYqx 2-0 Ymc sgd�mYk dptYkhsx
gnkcr ax Dp- fl2-1(-
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Qdedpdmbdr

@qhjh) R-9 PdoqdrdmsYshnm sgdnqx ne Y Gdbjd YkfdaqY ne F(p) o) m(- I- @kfdaqY 66fl0() 053z074 fl0884(
@qhjh) R-9 Pnahmrnm,Rbgdmrsdc bnqqdronmcdmbd Ymc kdes bdkkr- BnlahmYsnqhYk ldsgncr hm qdoqdrdmsYshnm

sgdnqx flJxnsn) 0887(- @cu- Rstc- Otqd LYsg- 17) 0z1/ fl1///( flJhmnjtmhxY) Snjxn(
AnmmYedö) B-) HYmbt) K-9 Kdes bdkkr hm sxod Am vhsg tmdptYk oYqYldsdqr- Pdoqdrdms- Sgdnqx 6) 476z5/8 fl1//2(
HYmbt) K-9 Bdkktkdr cd JYygcYm,Ktryshf ds bnqqdronmcYmbd cd Pnahmrnm,Rbgdmrsdc- B- P- LYsg- @bYc- Rbh-

OYqhr 224fl0/() 680z683 fl1//2(
Inrdog) @-9 @ bgYqYbsdqhrshb uYqhdsx enq sgd oqhlhshud rodbsqtl ne Y rdlhrhlokd Khd YkfdaqY- Hm9 Mnm,

bnlltsYshud gYqlnmhb YmYkxrhr fl@bsdr Bnkknp-) LYqrdhkkd,Ktlhmx) 0865() Kdbstqd Mnsdr hm LYsg-)
unk- 476) oo- 0/1z007- Roqhmfdq) Adqkhm fl0866(

OhdsqYgn) S-9 Rhfm tmcdq sgd cnlhmn Pnahmrnm,Rbgdmrsdc lYor- @mm- Bnla- .7fl2() 404z420 fl1/03(
Pdhedfdqrsd) @-9 OdqltsYshnm rhfm tmcdq sgd Pnahmrnm,Rbgdmrsdc bnqqdronmcdmbd- @mm- Bnla- 7fl0() 0/2z

001 fl1//3(
RgdogYqc) F-B-) Sncc) S-@-9 Ehmhsd tmhsYqx qdfidbshnm fqntor- BYm- I- LYsg- 4) 163z2/3 fl0843(
RińrsqYmc) I-9 Nm sgd rhfm,hlaYkYmbd ne oYqshshnm rgYodr- I- Bnlahm- Sgdnqx Rdq- @ ...fl1() 08/z1/2 fl1//4(
RsYmkdx) P-9 Rnld Yrodbsr ne fqntor Ybshmf nm �mhsd onrdsr- I- Bnlahm- Sgdnqx Rdq- @ 21fl1() 021z050 fl0871(
UdqlY) C-,M-9 Lńahtr hmudqrhnm enq sgd AqtgYs nqcdqhmf nm YVdxk fqnto- @mm- Rbh- Dö bnkd Mnql- Rto- 3fl3()

282z287 fl0860(
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