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An ms d ms r

0 E ms q n ctb s h n m 0

1 Rtod q r oT b d ud q r tr r tod q f q n to lT mh e n k c 1

1 - 0 Rtod q r ô b d 1

1 - 1 Rtod q f q n to l̂ mh e n k c 3

1 - 2 Dpth û k d mb d 4

2 � 9 2 � D 9 0 r tod q f q T uh s w h m s gd s vn e q T ld vn q ir 5

3 Sgd T b s h n mr T mc s gd h q d pth uT k d mb d 8

4 Its k n n i T mc od q r od b s h ud r 0 1

= Oq n od q s h d r n e s gd r tr w OBI 0 2

, C ms q n cta s h n m

Sgq d d ch ld mr h n m̂ k r tod q f q ˆ uh s x h r n md n e s gd r h lok d r s ln cd k r n e ˆ b n mr h r s d ms d ws d mr h n m n e

f d md q ˆ k q d k ˆ s h uh s x s ĝ s h mb k tcd r e d q lh n mr ˆ mc k n b ˆ k r tod q r xlld s q x- En q s gh r q d ˆ r n m h s gˆ r

ad d m q d uh r h s d c ˆ r ˆ vn q ĵ ak d d wˆ lok d h m lˆ mx s d ws an n jr ˆ mc q d r d ˆ q b g ô od q r ’ r d d e n q d ŵ l,

ok d Z 0 “ ˆ mc Z 1 z 0 / “ - En q q d b d ms cd ud k n old ms r r d d e n q d w- Z 0 0 “ ( - H s ˆ k r n oq n uh cd r ˆ lˆ mˆ f d ˆ ak d

ln cd k n e r tod q ff d k c r tod q f q ˆ uh s x+ vh s g ˆ r tod q ff d k c ˆ b s h n m h ms d f q ˆ s d c n m r tod q r oˆ b d - 0 Sĝ s

ˆ b s h n m ’ r d d Z 0 / “ ( + r took d ld ms d c ax Z c g n b b n mr s q ˆ h ms r b n mr h r s d ms vh s g s gd Ah ˆ mb gh h cd ms h s h d r +

oq n uh cd r ˆ m n Ω, r gd k k e n q ltk ˆ s h n m n e C : 2 r tod q f q ˆ uh s x+ k n b ˆ k r tod q r xlld s q x ad h mf q d ˆ k h y d c

ˆ r ˆ ch Ωd n ln q ogh r l h m s gd e d q lh n mh b ch q d b s h n mr -

Nm s gd n s gd q ĝ mc+ s gd b n mr s q tb s h n m n e ˆ 2 c M:0 r tod q f q ˆ uh s x h m s gd q g d n mn lh b ’ ˆ - j- ˆ -

f q n t o lZ mh e n j c ( ˆ ooq n ˆ b g 1 oq n uh cd r ˆ r tod q ffd k c ˆ b s h n m vgh b g xh d k cr an s g s gd b n q q d b s r oˆ b d ,

s h ld d ptˆ s h n mr n e ln s h n m+ Z mc s gd b n mr s q ˆ h ms r n m s gd b tq û s tq d r - Sgd ˆ b s h n m h r vq h s s d m ˆ r

ˆ K̂ f q ˆ mf h ˆ m 2 , e n q l h ms d f q ˆ s d c n ud q ˆ an r n mh b r talˆ mh e n k c n e s gd b n lok d s d r tod q lˆ mh e n k c-

=r ch r b tr r d c h m Z 0 1 “ + s gd r ˆ ld ˆ b s h n m b ˆ m ad vq h s s d m ˆ r s gd h ms d f q ˆ k n ud q s gd vgn k d r tod q ,

lˆ mh e n k c n e ˆ m h ms d f q ˆ k e n q l+ tr h mf s gd On h mb ˆ q ffi d ctˆ k s gˆ s d mb n cd r s gd d lad cch mf n e s gd

2 , ch ld mr h n mˆ k an r n mh b r tal̂ mh e n k c-

=s s gd ln ld ms + gn vd ud q + s gd q d h r mn d wok h b h s ch b s h n m̂ q x ad s vd d m s gd r tod q ff d k c ˆ o,

oq n ˆ b g ˆ mc s gd f q n to lˆ mh e n k c ˆ ooq n ˆ b g-

H m s gh r oˆ od q vd ffmc ˆ aq h cf d ad s vd d m s gd s vn e n q lˆ k h r lr ax ˆ mn ud k s d b gmh ptd aˆ r d c

n m s gd h ms d f q ˆ s h n m n e h ms d f q Z j e n q lr - =r h r vd k k jmn vm+ ch Ωd q d ms h ˆ k e n q lr n m r tod q r oˆ b d

)Td ch r s h mf th r g ad s vd d m r t o d p r o O b d ] mc r t o d p lO mg e n i c - Sgd e n p ld p cd mn s d r ] fi] s an r n mh b r o] b d s h ld

vh s g ] cch s h n m] i e d p lh n mh b b n n p ch m] s d r ) vgh i d s gd i ] s s d p s gd e ti i , fid cf d c r tod p l] mh e n i c ] b b n p ch mf s n W . 2 [ -
1 e n p p d uh d vr n m s gd f p n to l] mh e n i c ] oop n ] b g r d d e n p d w- W . 4 z . 8 [ -
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b ˆ mmn s ad h ms d f q ˆ s d c n m ˆ r tod q lˆ mh e n k c NL ! m S l ( ’ vgd q d m ˆ mc i q d e d q s n s gd an r n mh b

ˆ mc e d q lh n mh b ch ld mr h n mr + q d r od b s h ud k x( r h mb d s gd q d h r mn s n o e n q l h m s gd tr tˆ k b n lok d w

n e ch Ωd q d ms h ˆ k e n q lr - H mcd d c s gd e d q lh n mh b 0 , e n q lr ad gˆ ud k h jd b n llts h mf û q h ˆ ak d r vh s g

q d r od b s s n s gd vd cf d oq n ctb s ˆ mc s gd q d e n q d s gd q d h r mn tood q an tmc s n s gd mtlad q n e

e d q lh n mh b 0 , e n q lr - Mn md s gd k d r r + n md b ˆ m d ws d mc s gd r oˆ b d n e e n q lr ax h mb k tch mf ch r s q h ats h n m,

k h jd e n q lr ’ r d d e n q d wˆ lok d Z 0 1 z 0 5 “ ( - Sgd r d b ˆ m ad h mb n q on q ˆ s d c h ms n ˆ b n mr h r s d ms ch Ωd q d ms h ˆ k

b ˆ k b tk tr vgd q d s n o e n q lr cn d wh r s + ˆ mc b ˆ m ad h ms d f q ˆ s d c n m s gd r tod q l̂ mh e n k c-

Sgd aq h cf d ad s vd d m s gd r tod q r oˆ b d ˆ b s h n m n e Z 0 + 0 / “ ˆ mc s gd f q n to, l̂ mh e n k c e n q l̂ k h r l

h r oq n uh cd c ax s gd f q n to, lˆ mh e n k c s gq d d , e n q l Kˆ f q ˆ mf h ˆ m F + vgh b g h r b k n r d c ’ h m f d md q ˆ k
c F : / vgd m ˆ twh k h ˆ q x ff d k cr ˆ q d oq d r d ms Z 0 6 “ ( - Ltk s h ok h d c ax ˆ r th s ˆ ak d b k n r d c On h mb ˆ q ffi d

ct̂ k e n q l ’ jmn vm h m s gd r s q h mf s gd n q x k h s d q ˆ s tq d ˆ r Oh b s t q d Bg Z mf h mf No d q Z s n q n q OBN(

h s ad b n ld r ˆ m h ms d f q ˆ k s n o e n q l+ ˆ mc s gd q d e n q d b ˆ m ad h ms d f q ˆ s d c n m s gd r tod q l̂ mh e n k c-

Bgn n r h mf On h mb ˆ q ffi d ct̂ k r h m s gd r ˆ ld b n gn ln k n f x b k ˆ r r cn d r mn s b gˆ mf d s gd ˆ b s h n m h e s gd

Kˆ f q ˆ mf h ˆ m h r b k n r d c-

H m ô q s h b tk ˆ q s gd q d h r ˆ b ˆ mn mh b ˆ k On h mb ˆ q ffi d ctˆ k s gˆ s oq n ctb d r s gd r s ˆ mcˆ q c r oˆ b d s h ld

ˆ b s h n m vh s g ˆ twh k h ˆ q x ff d k cr n e Z 0 + 0 / “ - =mn s gd q On h mb ˆ q ffi d ctˆ k + ch Ω d q h mf e q n l s gd ffq r s ax

ˆ s n s ˆ k cd q h û s h ud + k d ˆ cr s n ˆ m d woq d r r h n m e n q s gd ˆ b s h n m s ĝ s b n h mb h cd r vh s g s gd r tod q ffd k c

ˆ b s h n m n e Z 0 + 0 / “ - Rh mb d s gd s vn On h mb ˆ q ffi d ctˆ k r ˆ q d h m s gd r ˆ ld b n gn ln k n f x b k ˆ r r + s gd s vn

ˆ b s h n mr ˆ q d d pt̂ k -

Etq s gd q ln q d + s gd d woq d r r h n m n e s gd ˆ b s h n m vq h s s d m ˆ r s gd h ms d f q ˆ k n e ˆ Kˆ f q ˆ mf h ˆ m

s gq d d , e n q l s h ld r ˆ OBN b k ˆ q h ff d r ˆ m ˆ cch s h n mˆ k h r r td - =r q d b ˆ k k d c ˆ an ud + s gd r tod q ffd k c

e n q ltk ˆ s h n m n e r tod q f q ˆ uh s x h r q d ctmcˆ ms h m s gd r d mr d s gˆ s n md md d cr r n ld b n mr s q ˆ h ms r s n

k h lh s s gd mtlad q n e h mcd od mcd ms b n lon md ms ffd k cr - H s vn tk c ad ˆ cû ms ˆ f d n tr s n gˆ ud s gd

b n mr s q ˆ h ms r ath k s h m ch q d b s k x h ms n s gd ˆ b s h n m- Sgh r h r ˆ b gh d ud c h m s gd oq d r d ms e n q ltk ˆ s h n m9

s gd b k n r tq d n e s gd OBN h lok h d r d wˆ b s k x s gn r d b n mr s q ˆ h ms r -

Sgd ô od q h r n q f ˆ mh r d c ˆ r e n k k n vr - H m r d b s h n m 1 vd ch r b tr r s gd d pth û k d mb d ad s vd d m

r tod q r ô b d ˆ mc f q n to, lˆ mh e n k c e n q ltk ˆ s h n mr h m f d md q ˆ k s d q lr - H m r d b s h n m 2 vd oq n uh cd s gd

aˆ r h b h mf q d ch d ms r e n q s gd r tod q ffd k c ˆ mc s gd f q n to l̂ mh e n k c e n q ltk ˆ s h n mr n e C : 2 . M : 0

r tod q f q ˆ uh s x9 s gd b n mr s q ˆ h ms r + s gd Ah ˆ mb gh h cd ms h s h d r ˆ mc s gd h q r n k ts h n mr - H m r d b s h n m 3 vd

oq n ud s gd d pth û k d mb d ad s vd d m s gd f q n to l̂ mh e n k c ’ q gd n mn lh b ( e n q ltk ˆ s h n m+ s gd b n lon md ms

r ô b d s h ld ˆ b s h n m ˆ mc s gd r tod q r oˆ b d ˆ b s h n m- H m r d b s h n m 4 vd k h r s r n ld od q r od b s h ud r e n q e ts tq d

vn q j ˆ mc h m s gd ˆ ood mch b d r vd f h ud r n ld e tq s gd q cd s ˆ h k r n m s gd OBN-

1 Rtod q r oT a d ud q r tr r tod q f q n to lT mh e n k c

Vd v̂ ms s n e n q ltk ˆ s d C : 2 M : 0 r tod q f q ˆ uh s x h m s vn e q ˆ ld vn q jr + mˆ ld k x h m s gd f q n to,

lˆ mh e n k c ˆ ooq n ˆ b g ˆ mc s gd r tod q r ô b d ˆ ooq n ˆ b g- Kd s tr ff q r s b k ˆ q h e x vgˆ s vd ld ˆ m ax

r tod q r xlld s q h b Z b s h n m h m s gd s vn e q ˆ ld vn q jr -

1 , 0 Rtod q r oT b d

Eh q r s + vd oˆ q ˆ ld s q h y d s gd r tod q r ô b d � ! 2 S 1 ( vh s g ˆ r d s n e b n n q ch m̂ s d r ’ rC . η � ( vh s g ℓ : 0 . 1 . 2

ˆ mc � : 0 . 1 - Sgd r ˆ ld r d s n e b n n q ch m̂ s d r vh k k ad ˆ k r n tr d c s n oˆ q ˆ ld s q h y d ˆ k n b ˆ k oˆ s b g n e

ˆ r tod q lˆ mh e n k c NL ! 2 S 1 ( -
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H m s gd b ˆ r d n e r tod q r ô b d ’ r d d e n q d wˆ lok d s gd s d ws an n j Z 0 “ ( + s gd K̂ f q ˆ mf h ˆ m h r ˆ

r tod q ff d k c D ’ r. η ( + ˆ k n b ˆ k e tmb s h n m̂ k n e s gd r tod q ffd k cr σ ’ r. η ( n e s gd s gd n q x- = r tod q ff d k c

b ˆ m ad d woˆ mcd c h m h s r b n lon md ms r σ ) . σ 0 ε � . σ 1

σ ’ r. η ( : σ ) ’ r ( ) σ 0 ε � ’ r ( η
� ) σ 1 ’ r (

η 1

1
. ’ 1 - 0 (

vh s g η 1 − δ �α η
� η α ˆ mc s gd b n lon md ms r ˆ q d h cd ms h ffd c vh s g s gd ogxr h b ˆ k cd f q d d r n e e q d d cn l-

= f d md q h b r tod q ffd k c lh f gs ˆ k r n b n ms ˆ h m r n ld ˆ twh k h ˆ q x ffd k cr s n b n lok d s d s gd r od b s q tl r n

s gˆ s s gd q d h r ˆ l̂ s b g ad s vd d m n Ω, r gd k k an r n mh b ˆ mc e d q lh n mh b cd f q d d r n e e q d d cn l-

Sgd r t o d q r o Z b d Z b s h n m h r s gd e tmb s h n m̂ k

R r tr u Z σ “ :

∑
Z c 2 rc 1 η “ D ’ r. η ( ’ 1 - 1 (

vgd q d s gd r xlan k Z c 2 rc 1 η “ q d e d q r s n s gd h ms d f q ˆ s h n m û q h ˆ ak d r - Sgd h ms d f q ˆ s h n m n ud q s gd η ” r

h r f h ud m ax s gd Ad q d y h m h ms d f q ˆ k - Û q xh mf s gd ˆ b s h n m tmcd q ˆ m h mffmh s d r h l̂ k cd e n q lˆ s h n m n e

s gd r tod q ffd k cr σ + vd n as ˆ h m s gd r tod q ffd k c d ptˆ s h n mr n e ln s h n m- H m s gd b ˆ r d n e r tod q f q ˆ uh s x+

s gd r tod q ffd k cr σ d ms d q h mf ’ 1 - 1 ( ˆ q d r tai d b s s n b n mr s q ˆ h ms r + ˆ mc s gd h q û q h ˆ s h n mr ĝ ud s n ad

b n loˆ s h ak d vh s g s gd r d b n mr s q ˆ h ms r - Fh ud m ’ 1 - 1 ( + n md b ˆ m b n lots d s gd Ad q d y h m h ms d f q ˆ k ax

d woˆ mch mf s gd ˆ b s h n m h m on vd q r n e η ˆ mc s gd m r d k d b s h mf s gd gh f gd r s s d q l

R r tr u Z σ “ :

∑
Z c 2 r “ C 1 D ’ r. η (

��
ϵ 5)

’ 1 - 2 (

vgh b g h r s gd b n lo n md ms Z b s h n m vq h s s d m h m s d q lr n e s gd ogxr h b ˆ k ffd k cr - Sgd r tod q cd q h û s h ud

h r cd ffmd c ˆ r C� : /� ) ’ ˇη α
C ( �/C vgd q d ’ /C . /� ( ˆ q d s gd n q ch mˆ q x cd q h û s h ud r vh s g q d r od b s

s n ’ rC . η � ( - H m ˆ cch s h n m+ C 1 : δ �αC�Cα -

Sgd r tod q r xlld s q x n e s gd ˆ b s h n m h r d ˆ r h k x b gd b jd c9 r h mb d D ’ r. η ( h r ˆ r tod q ff d k c+ h s r
r tod q r xlld s q x û q h ˆ s h n m h r r h lok x

γ D ’ r. η ( : δ �P�D ’ r. η ( . ’ 1 - 3 (

P� ad h mf s gd r tod q r xlld s q x f d md q ˆ s n q r ˆ s h r e xh mf s gd ˆ k f d aq ˆ ∧ P� . Pα { : 1 f α C�α/C vgd q d

α C�α ˆ q d s gd Ch q ˆ b l̂ s q h b d r e n q C : 2 - Sgd r tod q r xlld s q x f d md q ˆ s n q h r cd ffmd c ˆ r P� :

/� � ’ ˇη α C ( �/C
Sgd oq n od q s x ’ 1 - 3 ( e n k k n vr e q n l s gd e ˆ b s s ĝ s D ’ r. η ( h r ath k s n ts n e r tod q ff d k cr σ + s gd h q

cd q h û s h ud /C ˆ mc r tod q cd q h û s h ud C� ˆ mc oq n ctb s r s gd q d n e -

H m s gd b ˆ r d n e q h f h c r tod q r xlld s q x+ s gd ˆ b s h n m h r h mû q h ˆ ms ad b ˆ tr d s gd û q h ˆ s h n m n e s gd

Kˆ f q ˆ mf h ˆ m h r ˆ s n s ˆ k cd q h û s h ud -

H m s gd b ˆ r d n e k n b ˆ k r tod q r xlld s q x+ n md md d cr s n h lon r d s gd û mh r gh mf n e P�D ’ r. η ( : / -

Sgd q d ˆ q d r d ud q ˆ k ˆ cû ms ˆ f d r h m ĝ uh mf ˆ r tod q r ô b d ˆ b s h n m ˆ r h m ’ 1 - 1 ( - H s h r s gd

ln r s d b n mn lh b ˆ k ˆ mc b n lô b s v̂ x s n cd r b q h ad s gd b n lok d s d ˆ b s h n m e n q ˆ k k ogxr h b ˆ k cd f q d d r

n e e q d d cn l n e r tod q f q ˆ uh s x+ h s d mb n cd r ˆ k k r xlld s q h d r + h s oq n uh cd r ˆ on vd q e tk pt̂ ms h y ˆ s h n m

s d b gmh ptd + jmn vm ˆ r r t o d q f q Z o g ld s gn c+ vgh b g lh mh lh r d r s gd ˆ ln tms n e Ed xl̂ mm ch ˆ f q ˆ lr

md d cd c e n q ˆ r h mf k d r b ˆ s s d q h mf ˆ lok h s tcd - Sgd r tod q r xlld s q x b ˆ mb d k k ˆ s h n mr ˆ mc s gd mn m,

q d mn q l̂ k h y ˆ s h n m s gd n q d lr ˆ q d ln r s k x lˆ mh e d r s -
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Sgd l̂ h m cq ˆ vâ b j n e ’ 1 - 1 ( h r s gd k ˆ b j n e ˆ e tk k x f d n ld s q h b ˆ k h ms d q oq d s ˆ s h n m+ r h mb d h s

b ˆ mmn s ad tmcd q r s n n c ˆ r ˆ m h ms d f q ˆ k n e ˆ ch Ωd q d ms h ˆ k e n q l n m ˆ lˆ mh e n k c- Sgd d woq d r r h n m

e n q s gd r tod q ff d k c ˆ b s h n m h r tr t̂ k k x ch b s ˆ s d c ax r b ˆ k h mf oq n od q s h d r ˆ mc Kn q d ms y b n û q h ˆ mb d +

ats h s h r mn s ud q x h ms th s h ud ˆ mc e n q b n mr s q ˆ h md c r tod q ffd k cr h s cn d r mn s ˆ k v̂ xr d wh r s - H m s ĝ s

q d r od b s s gd f q n to, lˆ mh e n k c ˆ ooq n ˆ b g r d d lr s n n ud q b n ld s gd r d oq n ak d lr -

1 , 1 Rtod q f q n to lT mh e n k c

Sgd k n f h b n e s gh r ˆ ooq n ˆ b g h r ˆ k f d aq ˆ h b 9 n md r s ˆ q s r e q n l ˆ r tod q ˆ k f d aq ˆ + ˆ mc s n d ˆ b g f d m,

d q ˆ s n q S/ b n q q d r on mcr ˆ n md , e n q l ’ uh d k ad h m( ffd k c ρ/ n m s gd r tod q f q n to lˆ mh e n k c E - Sgd

uh d k ad h m r ˆ s h r ffd r s gd Bˆ q s ˆ m, Lˆ tq d q d ptˆ s h n mr 9

c ρ/ )
0

1
B/

ABρ
A S ρB : / ’ 1 - 4 (

Sgd ffd k cr n e s gd s gd n q x ˆ q d h cd ms h ffd c vh s g s gd û q h n tr b n lon md ms r n e s gd uh d k ad h m ρ/ +

k ˆ ad k k d c ax s gd ˆ ci n h ms h mcd w : - En q s gd ffd k cr s n ad b n ld cxm̂ lh b ˆ k + s gd x ltr s ad ˆ k k n vd c

s n cd ud k n o ˆ mn my d q n b tq û s tq d + s ĝ s h r s n r ˆ x s gd q h f gs , ĝ mc r h cd n e s gd B̂ q s ˆ m, L̂ tq d q

d ptˆ s h n mr ltr s ad mn mû mh r gh mf h m f d md q ˆ k - Sgh r h r ˆ b gh d ud c ax b n mr h cd q h mf cd e n q lˆ s h n mr

n e s gd r tod q f q n to l̂ mh e n k c+ h - d - ˆ [ r n e s ! r tod q f q n to lˆ mh e n k c –E -

= r xr s d l̂ s h b oq n b d ctq d Z 0 6 z 0 8 “ k d ˆ cr s n s gd b n mr s q tb s h n m n e c , e n q l k ˆ f q ˆ mf h ˆ mr + vgn r d

q d r s q h b s h n m s n ˆ c , ch ld mr h n mˆ k an r n mh b l̂ mh e n k c q d oq n ctb d r s gd c , ch ld mr h n mˆ k r ô b d s h ld

r tod q f q ˆ uh s x k ˆ f q ˆ mf h ˆ mr - Sgd k n b ˆ k r xlld s q h d r n e s gd s gd n q x ˆ q d s gd r tod q ch Ω d n ln q ogh r lr

n m –E + ˆ mc h mb k tcd s gd r tod q r xlld s q h d r ˆ r ch Ωd n ln q ogh r lr h m s gd e d q lh n mh b ch q d b s h n mr n e
–E - H m s gh r q d r od b s r tod q r xlld s q x s q ˆ mr e n q lˆ s h n mr ĝ ud ˆ f d n ld s q h b h ms d q oq d s ˆ s h n m r h lh k ˆ q

s n s gd n md h m s gd r tod q ff d k c ˆ ooq n ˆ b g-

Sgd r tod q uh d k ad h m ffd k c ρ/ h r ˆ 0 , r tod q e n q l k h uh mf h m –E - Sgd b n n q ch mˆ s d r n e –E ˆ q d

s gd r oˆ b d s h ld b n n q ch mˆ s d r rθ + b n q q d r on mch mf s xoh b ˆ k k x s n s gd s q ˆ mr k ˆ s h n m r taf q n to n e E +

Fq ˆ r r lˆ mm b n n q ch m̂ s d r η � + b n q q d r on mch mf s n s gd e d q lh n mh b f d md q ˆ s n q r n e E + ˆ mc n s gd q

b n n q ch m̂ s d r b n q q d r on mch mf s n f ˆ tf d ch q d b s h n mr - Ch Ωd n ln q ogh r lr h m s gd r d k ˆ r s b n n q ch mˆ s d r

oq n ctb d f ˆ tf d s q ˆ mr e n q lˆ s h n mr + ˆ mc s gd cd od mcd mb d n e s gd ff d k cr n m s gd r d b n n q ch mˆ s d r b ˆ m

ad q d ln ud c uh ˆ ˆ ffmh s d f ˆ tf d s q ˆ mr e n q lˆ s h n m- =s s gd d mc n e s gd f ˆ ld ˆ k k ff d k cr cd od mc n m

r ˆ mc η -

Rs h k k n md ĝ r ˆ f q d ˆ s q d ctmĉ mb x+ r h mb d ρ/ h r d wô mcd c ˆ r ˆ r tod q r oˆ b d 0 , e n q l ˆ r

ρ/ ’ r. η ( : ρ/ ’ r. η ( C c r
C ) ρ/ ’ r. η ( � c η

� ’ 1 - 5 (

Sxoh b ˆ k k x s gd ff d k cr n md v̂ ms r s n q d s ˆ h m ˆ r cxmˆ lh b ˆ k ff d k cr h m s gh r e n q ltk ˆ s h n m ˆ q d

f h ud m ax ρ/ ’ r. η : / ( - H m n s gd q vn q cr n md ĝ r s n d k h lh mˆ s d s gd d ws q ˆ cd f q d d r n e e q d d cn l

ctd s n s gd η cd od mcd mb d ˆ mc s n s gd c η b n lon md ms r -

Sgd û q h ˆ s h n m̂ k oq h mb h ok d h mun k ud r û q h ˆ s h n mr n e s gd ffd k cr + ˆ mc û q h ˆ s h n mr n e s gd d lad c,

ch mf h m –E n e s gd an r n mh b r talˆ mh e n k c- Sgd q d r tk s h mf d ptˆ s h n mr xh d k c s gd tr tˆ k r ô b d s h ld

ff d k c d pt̂ s h n mr + s n f d s gd q vh s g s gd b n mr s q ˆ h ms r md d cd c s n q d ln ud s gd q d ctmcˆ ms cd f q d d r n e

e q d d cn l ’ [ q gd n mn lh b b n mr s q ˆ h ms r ! ( -
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H m s d q lr n e s gd r d h mf q d ch d ms r + s gd C : 2 + M : 0 q g d n mn lh b Z b s h n m h r cd ffmd c ˆ r s gd

h ms d f q ˆ k n ud q ˆ an r n mh b r talˆ mh e n k cL ! 2 ( n e s gd r tod q lˆ mh e n k c NL ! 2 S 1 ( ˆ r e n k k n vr

R o ea h Z ρ. L ! 2 ( “ :

∑

′ � 2( −M′ � 2 � 1(
F ! 2 ( ’ r. η . c r. c η ( ’ 1 - 6 (

ˆ mc cd od mcr n m s gd r tod q e n q lr ρ ˆ mc n m s gd d lad cch mf n e L ! 2 ( h ms n s gd r tod q l̂ mh e n k c

NL ! 2 S 1 ( - Bĝ mf h mf s gd d lad cch mf b n q q d r on mcr s n ˆ ch Ωd n ln q ogh r l ˆ mc h s b ˆ m ad b n l,

od mr ˆ s d c ax ˆ b gˆ mf d n e s gd Kˆ f q ˆ mf h ˆ m F ! 2 ( ’ r. η . c r. c η ( + f d md q ˆ s d c ax ˆ Kh d cd q h û s h ud -
Sgd q d e n q d s gd û q h ˆ s h n m̂ k d ptˆ s h n mr b ˆ m ad n as ˆ h md c ax û q xh mf s gd ffd k cr e n q ˆ m ˆ q ah s q ˆ q x

d lad cch mf + ˆ mc b n mr h cd q h mf s gd q d r tk s h mf d ptˆ s h n mr ˆ r 1 , e n q l d pt̂ s h n mr n m s gd vgn k d r t,

od q r ô b d - Oq n i d b s h n mr n e s gd r d d ptˆ s h n mr h m s gd e d q lh n mh b ch q d b s h n mr ’ c η ch q d b s h n mr ( xh d k c

s gd q gd n mn lh b b n mr s q ˆ h ms r + md b d r r ˆ q x s n q d ln ud tmv̂ ms d c cd f q d d r n e e q d d cn l- Sgd b n q q d b s

b n lon md ms ˆ b s h n m h r q d s q h d ud c ax r d s s h mf η : / ˆ mc c η : / ’ r d d s gd s d ws an n j Z 0 6 “ ( -

Sgd r tod q r xlld s q x n e s gd ˆ b s h n m h r d woq d r r d c ˆ r ˆ ch Ωd n ln q ogh r l h m s gd e d q lh n mh b

ch q d b s h n mr n e s gd r tod q l̂ mh e n k c ˆ mc s gd q d e n q d s gd û q h ˆ s h n m n e F ! 2 ( h r f h ud m ax

γ F ! 2 ( : V δ F ! 2 ( : c ’ θ δ F ! 2 ( ( ) θ δ c F ! 2 ( ε ’ 1 - 7 (

H e s gd Kˆ f q ˆ mf h ˆ m r ˆ s h r ff d r

θ δ c F ! 2 ( : / ’ 1 - 8 (

s gd û q h ˆ s h n m n e F ! 2 ( h r ˆ s n s ˆ k cd q h û s h ud ˆ mc s gd ˆ b s h n m h r h mû q h ˆ ms - Bn mch s h n m ’ 1 - 8 ( h r h m
e ˆ b s d pth û k d ms s n s gd q gd n mn lh b b n mr s q ˆ h ms r ld ms h n md c ˆ an ud -

Sgd e n q l n e F ! 2 ( ĝ r ˆ ch q d b s b n q q d r on mcd mb d vh s g s gd b n lon md ms ˆ b s h n m+ s n vgh b g h s

q d ctb d r ˆ e s d q r d s s h mf η : / ˆ mc c η : / - H s h r k d r r b n lô b s s gˆ m s gd r tod q ff d k c e n q ltk ˆ s h n m+

ats ln q d s q ˆ mr oˆ q d ms k x q d k ˆ s d c s n s gd b n lon md ms ˆ b s h n m-

Vd gˆ ud ˆ q f td c s gˆ s s gd k n b ˆ k r xlld s q h d r n e s gd f q n to lˆ mh e n k c ˆ b s h n m ˆ q d s gd ch Ω d n ,

ln q ogh r lr n m s gd r tod q f q n to l̂ mh e n k c- Sgh r b d q s ˆ h mk x gn k cr s q td h e n md b n mr h cd q r ˆ f q n to

lˆ mh e n k c ˆ b s h n m q d r tk s h mf e q n l s gd h ms d f q ˆ s h n m n e ˆ s n o e n q l n m –E - Rh mb d s gd ô r s k h s d q ˆ ,

s tq d n m f q n to lˆ mh e n k c ˆ b s h n mr e n q r tod q f q ˆ uh s x lˆ jd r k h s s k d q d e d q d mb d s n r tod q h ms d f q ˆ s h n m

s gd n q x+ s gh r on h ms ĝ r md d cd c r n ld b k ˆ q h ff b ˆ s h n m+ q d on q s d c h m Z 0 1 + 1 / “ + ˆ mc h mun k ud r On h mb ˆ q ffi d

ct̂ k r ˆ mc h ms d f q ˆ k s n o e n q lr -

1 , 2 Dpth uT k d mb d

Sgd b n lon md ms ˆ b s h n m n as ˆ h md c h m s gd s vn e n q ltk ˆ s h n mr ltr s ad s gd r ˆ ld n q + ˆ s k d ˆ r s +

q d k ˆ s d c ax ff d k c q d cd ffmh s h n mr - Sgd q d e n q d s gd q d ltr s d wh r s ˆ ln s g d q ˆ b s h n m vgh b g h ms d q on k ˆ s d r

ad s vd d m s gd s vn e n q ltk ˆ s h n mr - Sgh r ˆ b s h n m h r s gd q gd n mn lh b ˆ b s h n m- Sgd v̂ x s n h ms d f q ˆ s d

ˆ 2 , e n q l n m ˆ r talˆ mh e n k c n e ˆ ah f f d q lˆ mh e n k c h r ax b n mr s q tb s h mf ˆ On h mb ˆ q ffi d ctˆ k n e s ĝ s

r tal̂ mh e n k c+ ˆ mc cd mn s h mf h s ax R ! ) S 1 ( s gd r tod q r xlld s q h b ˆ b s h n m h r f h ud m ax

R r tr u Z σ “ :

∑

M′ � 2 � 1(
F ! 2 S ) ( S R ! ) S 1 ( ’ 1 - 0 / (

vgd q d F ! 2 S ) ( h r s gd q gd n mn lh b K̂ f q ˆ mf h ˆ m tr d c h m ’ 1 - 6 ( ˆ mc s gd h ms d f q ˆ s h n m h r n m s gd b n l,

ok d s d r tod q lˆ mh e n k c- Sgd On h mb ˆ q ffi d ct̂ k ’ ˆ k r n jmn vm ˆ r OBN( k n b ˆ k h y d r s gd e tk k r tod q lˆ m,

h e n k c s n s gd r talˆ mh e n k c- H ms d f q ˆ s h n m n m r tod q lˆ mh e n k cr h r ch r b tr r d c h m r d ud q ˆ k oˆ od q r ’ r d d
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e n q d wˆ lok d Z 0 1 “ e n q s gd cd ffmh s h n m n e s gd On h mb ˆ q ffi d ctˆ k n m r tod q l̂ mh e n k cr ( - Nmk x s gd h ms d ,

f q ˆ k e n q lr b ˆ m ad h ms d f q ˆ s d c- Sgd b n lok d w n e ch Ωd q d ms h ˆ k e n q lr n m ˆ r tod q lˆ mh e n k c b n ms ˆ h mr

s gd or d tcn , e n q lr vgh b g ˆ q d on k xmn lh ˆ k r h m c rC . c η � . γ ! n ( ’ c η � ( ’ vgd q d γ ! q ( ˆ q d q , cd q h û s h ud r

n e s gd cd k s ˆ e tmb s h n m( - Sgd x ˆ q d b gˆ q ˆ b s d q h y d c ax s vn mtlad q r ’ n } p ( 9 s gd e n q l c d f q d d o

ˆ mc s gd o h b s t q d mt la d q p vgd q d s gd k ˆ s s d q b n tms r s gd mtlad q n e cd k s ˆ e tmb s h n mr - H m f d md q ˆ k

’ n } p ( , e n q lr ˆ q d h ms d f q ˆ k e n q lr n m NL ! n S p ( + ˆ mc b ˆ m ad h ms d f q ˆ s d c n m s gh r r tod q l̂ mh e n k c-

Sgd h ms d f q ˆ k e n q lr n e NL ! 2 S 1 ( ˆ q d s gn r d vh s g ’ 2 } 1 ( ˆ mc s gd x b ˆ m ad h ms d f q ˆ s d c n m NL ! 2 S 1 ( -

Sgtr s gd Kˆ f q ˆ mf h ˆ m F ! 2 S ) ( S R ! ) S 1 ( h r ˆ m h ms d f q ˆ k e n q l+ ath k s ˆ r s gd oq n ctb s n e s gd q gd n ,

mn lh b ˆ b s h n m F ! 2 S ) ( + vgh b g h r ˆ ’ 2 } / ( , r tod q e n q l ’ b n mr s q tb s d c ˆ r ch r b tr r d c ˆ an ud ( + ˆ mc s gd

On h mb ˆ q ffi d ctˆ k . OBN R ! ) S 1 ( + vgh b g h r ˆ ’ / } 1 ( , e n q l-
Sgd On h mb ˆ q ffi d ctˆ k . OBN R ! ) S 1 ( h r b k n r d c ˆ mc mn s d wˆ b s ’ h s ad k n mf r s n s gd b n gn ln k n f x

b k ˆ r r G ! ) S 1 ( ’ c . NL ! 2 S 1 ( ( ( + ˆ mc h s r û q h ˆ s h n m tmcd q s gd b gˆ mf d n e s gd d lad cch mf n e L ! 2 ( h ms n

NL ! 2 S 1 ( h r c , d wˆ b s 9

γ R ! ) S 1 ( : c Ξ ! � 0 S 1 ( ’ 1 - 0 0 (

vgd q d Ξ ! � 0 S 1 ( h r ˆ m h ms d f q ˆ k e n q l vh s g md f ˆ s h ud e n q l cd f q d d ’ cd q h û s h ud r n e s gd cd k s ˆ e tmb ,

s h n mr ˆ b s ˆ r md f ˆ s h ud cd f q d d e n q lr 9 e n q d wˆ lok d c η γ ⊂ ’ c η ( : � γ ’ c η ( ( - Sgd m+ ˆ mx û q h ˆ s h n m
n e s gd d lad cch mf h r h md Ωd b s h ud h e F ! 2 S ) ( h r b k n r d c ’ s gd ˆ b s h n m cn d r mn s cd od mc n m s gd d l,
ad cch mf ( - =k r n + h e s vn R ” r ˆ q d q d k ˆ s d c ax c , d wˆ b s s d q lr + m̂ ld k x h e s gd x ad k n mf s n s gd r ˆ ld

b n gn ln k n f x b k ˆ r r + s gd b n q q d r on mch mf ˆ b s h n mr ˆ q d d pth û k d ms -

Vd oq n on r d s gd s vn ch Ωd q d ms b gn h b d r

R ! ) S 1 (
r s : η 1 γ ’ c η ( . R ! ) S 1 (

r tr u : T C S T a α �αCa θ � θ α γ
1 ’ φ ( . ’ 1 - 0 1 (

vgd q d ’ T C . φ� ( ˆ q d s gd b n lon md ms r n e s gd r tod q uh d k ad h m D/ - θ � h r s gd cd q h û s h ud n e s gd

cd k s ˆ e tmb s h n m vh s g q d r od b s s n h s r ˆ q f tld ms ˆ mc γ 1 ’ φ ( : δ �α γ ’ φ
� ( S γ ’ φα ( - H mr d q s h mf s gd

ff q r s OBN R ! ) S 1 (
r s vd oq n i d b s s gd Kˆ f q ˆ mf h ˆ m s n F ! 2 S ) ( ’ r. / . c r. / ( xh d k ch mf s gd b n lon md ms

ˆ b s h n m- Sgd r d b n mc b gn h b d k d ˆ cr s n s gd r tod q r ô b d ˆ b s h n m h m ’ 1 - 1 ( - Sgd lˆ h m f n ˆ k n e s gd

oq d r d ms vn q j h r s n oq n ud s gh r d pth û k d mb d -

H m ˆ q d k ˆ s d c vn q j Z 1 0 “ + s gd d pth û k d mb d n e s gd ch Ωd q d ms e n q ltk ˆ s h n mr n e M : 0 r tod q

Bgd q m, Rh ln mr s gd n q x gˆ r ad d m r s tch d c- Sgd fiˆ s ud q r h n m n e R ! ) S 1 (
r tr u h r ch r b tr r d c ˆ mc h s r

oq n od q s h d r ˆ q d cd r b q h ad c h m s gˆ s oˆ od q -

2 � 5 2 � D 5 , r tod q f q T uh s w h m s gd s vn e q T ld vn q ir

Sgd s gd n q x b n ms ˆ h mr ˆ uh d k ad h m 0 , e n q l T C vh s g 2 n Ω, r gd k k cd f q d d r n e e q d d cn l ’ c ’ c � 0 ( , 1
h m c ch ld mr h n mr ( + ˆ mc ˆ f q ˆ uh s h mn φ� vh s g 3 n Ω, r gd k k cd f q d d r n e e q d d cn l ’ ’ c � 0 ( 1 S c , 1 [ h m c
ch ld mr h n mr e n q L̂ i n q ˆ mˆ n q Vd xk ( - Sgd lh r l̂ s b g b ˆ m ad b tq d c ax ˆ m d ws q ˆ an r n mh b c- n - e - +

gd q d oq n uh cd c ax ˆ an r n mh b 1 , e n q l ˆ twh k h ˆ q x ff d k c ∂ - =r q d b ˆ k k d c+ s gd f q n to, f d n ld s q h b

oq n b d ctq d s n ath k c r tod q f q ˆ uh s x ˆ b s h n mr r s ˆ q s r e q n l ˆ r tod q ˆ k f d aq ˆ - H m s gd b ˆ r d ˆ s ĝ mc

s gd r tod q ˆ k f d aq ˆ h r s gd r tod q On h mb ˆ q ffi d ˆ k f d aq ˆ + f d md q ˆ s d c ax OC . HCa ˆ mc P� ’ s gd s q ˆ mr k ˆ ,

s h n m f d md q ˆ s n q r + s gd Kn q d ms y f d md q ˆ s n q r ˆ mc s gd r tod q r xlld s q x b ĝ q f d r ( - Sgd r s q tb s tq d

b n mr s ˆ ms r n e s gd r tod q ˆ k f d aq ˆ ˆ q d d mb n cd c h m s gd B̂ q s ˆ m, Lˆ tq d q d pt̂ s h n mr

c ρ/ )
0

1
B/

ABρ
A S ρB : / ’ 2 - 0 (
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vgd q d s gd k d e s , h mû q h ˆ ms n md , e n q lr ρ/ ˆ q d ˆ b n s ˆ mf d ms ’ uh d k ad h m( â r h r + ctˆ k s n s gd s ˆ mf d ms

ud b s n q r n m s gd r tod q f q n to lˆ mh e n k c E - H m s gd oq d r d ms b ˆ r d s gd b n s ˆ mf d ms aˆ r h r h r f h ud m

ax s gd uh d k ad h m T C + s gd r oh m b n mmd b s h n m ψCa ˆ mc s gd f q ˆ uh s h mn φ� - Sgd ˆ k f d aq ˆ h r e tq s gd q

d ws d mcd c vh s g ˆ 1 , e n q l ∂ h m n q cd q s n lˆ s b g s gd cd f q d d r n e e q d d cn l ’ ˆ mc s gtr ad b n ld r ˆ

Eq d d Ch �d q d ms h Z j :j f d a q Z ’ EC=( + r d d e n q d w- Z 0 6 “ ( -

Sgd f d md q ˆ k h y d c B̂ q s ˆ m, Lˆ tq d q d ptˆ s h n mr n e s gd EC= xh d k c s gd cd ffmh s h n mr n e s gd

Kn q d ms y b tq û s tq d + s gd s n q r h n m+ s gd f q ˆ uh s h mn ffd k c r s q d mf s g ˆ mc s gd 1 , e n q l ff d k c r s q d mf s g9

QCa : c ψCa � ψCb ψ
b a ’ 2 - 1 (

QC : c T C � ψCa T
a � f

1
φ̌α Cφ − →T C � f

1
φ̌α Cφ ’ 2 - 2 (

ξ : c φ � 0

3
ψCa α Ca φ − →φ ’ 2 - 3 (

G : c ∂ � f

1
φ̌α Cφ T C ’ 2 - 4 (

vgd q d → h r s gd Kn q d ms y b n û q h ˆ ms cd q h û s h ud + ˆ mc d ws d q h n q oq n ctb s r ad s vd d m e n q lr ˆ q d

tmcd q r s n n c- Sgd Bˆ q s ˆ m, L̂ tq d q d pt̂ s h n mr ˆ q d h mû q h ˆ ms tmcd q q d r b ˆ k h mf r

ψCa ≡ ι ) ψCa . T C ≡ ιT C . φ ≡ ι
)
1φ . ∂ ≡ ι 1 ∂ ’ 2 - 5 (

Ŝ jh mf d ws d q h n q cd q h û s h ud r n e an s g r h cd r xh d k cr s gd Ah ˆ mb gh h cd ms h s h d r 9

→QCa : / ’ 2 - 6 (

→QC )QCa T
a � f φ̌α C ξ : / ’ 2 - 7 (

→ ξ )
0

3
QCa α Ca φ : / ’ 2 - 8 (

c G � f φ̌α C ξ T C )
f

1
φ̌α Cφ QC : / ’ 2 - 0 / (

h mû q h ˆ ms tmcd q s gd q d r b ˆ k h mf r ’ 2 - 5 ( -

=r d wok ˆ h md c ˆ an ud + s gd q d ctmĉ mb x h ms q n ctb d c ax oq n ln s h mf d ˆ b g ogxr h b ˆ k ff d k c s n

ˆ r tod q ffd k c gˆ r s n ad s ˆ ld c ax h lon r h mf r n ld ˆ k f d aq ˆ h b b n mr s q ˆ h ms r n m s gd b tq û s tq d

oˆ q ˆ ld s q h y ˆ s h n mr - Sgd x ˆ q d jmn vm ˆ r b n mu d ms h n mZ j b n mr s q Z h ms r h m s gd r tod q r oˆ b d k ˆ mf tˆ f d

ˆ mc ˆ r q g d n mn lh b o Z q Z ld s q h y Z s h n mr h m s gd f q n to, l̂ mh e n k c ˆ ooq n ˆ b g- Vd tr d s gd e n k k n vh mf

oˆ q ˆ ld s q h y ˆ s h n mr

QCa : QCa b c T
b T c ) ˇη Ca b φ T b ) a 0 d φ̌α Ca φ ’ 2 - 0 0 (

QC : / ’ 2 - 0 1 (

ξ : ξ Ca T
CT a ) a 1 d α Cφ T C ’ 2 - 0 2 (

G : d T CT a T b δ Ca b ’ 2 - 0 3 (

c d : /C d T
C ) φ̌Λ ’ 2 - 0 4 (

vh s g

ˇη Ca b ε � : a 2 ’ ˇξ
S C
b α a [ ( � ) a 3 ’ ˇξ

Ca α b ( � Λ� : a 4 δ Ca b ’ α C ξ a b ( � ’ 2 - 0 5 (
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Sgd b n d flb h d ms r a 0 . a 1 . a 2 . a 3 . a 4 ˆ q d ffwd c ax s gd Ah ˆ mb gh h cd ms h s h d r s n s gd û k td r 9

a 0 :
2 f

1
. a 1 :

2

1
. a 2 : 1 f . a 3 : � f . a 4 : �

f

2 ¯
’ 2 - 0 6 (

Sgd T T T b n lon md ms d n e G r b ˆ k d r ˆ r d ≡ ι� 0 d + ˆ mc h r h cd ms h ffd c vh s g s gd ˆ twh k h ˆ q x

r b ˆ k ˆ q r tod q ffd k c n e s gd r tod q r ô b d ˆ ooq n ˆ b g n e q d e Z 0 / “ - Mn s d s gˆ s + s gˆ mjr s n s gd oq d r d mb d

n e s gd ˆ twh k h ˆ q x ff d k c+ s gd Ah ˆ mb gh h cd ms h s h d r cn mn s h lok x d pt̂ s h n mr n e ln s h n m e n q s gd

r ô b d s h ld b n lon md ms r n e s gd b tq û s tq d r - Sn b n lô q d vh s g s gd r tod q r oˆ b d ˆ ooq n ˆ b g ˆ mc

s gd r tod q r ô b d ˆ b s h n m+ vd gˆ ud s n b k ˆ q h e x s gd q n k d n e s gd r tod q ffd k c d -

Sgd r tod q r oˆ b d e n q ltk ˆ s h n m n e r tod q f q ˆ uh s x h m C : 2 e n k k n vr ˆ ch Ω d q d ms ô s g+ ˆ mc

b n mr h cd q r s gd r tod q uh d k ad h m D/ ˆ mc s gd r oh m b n mmd b s h n m ψ/A ˆ r e tmĉ ld ms ˆ k ffd k cr + vh s g

=:̂ + � - Sgd h mcd w n e s gd r tod q uh d k ad h m mn v q tmr n mk x n m s gd r tod q r ô b d ch q d b s h n mr + ˆ mc

D/ b n ms ˆ h mr s gd ffd k cr n e s gd q gd n mn lh b ˆ ooq n ˆ b g ˆ r DC : T C + D� : φ� -

=f ˆ h m s gd q d h r ˆ gtf d q d ctmcˆ mb x h m s gˆ s e n q ltk ˆ s h n m+ ˆ mc n md gˆ r s n h lon r d r n ld

b n mr s q ˆ h ms r - Eh q r s + n md h lon r d r s gd r n j c d q h mf b n mr s q ˆ h ms n m s gd r oh m b n mmd b s h n m

ψ/A :

)
ψCa /

/ 0
3 ’ α

Ca ( �αψCa

(
. ’ 2 - 0 7 (

vgd q d s gd n Ω , ch ˆ f n mˆ k oh d b d r ˆ q d r d s s n y d q n ˆ mc s gd r oh mn q h ˆ k oˆ q s n e s gd b n mmd b s h n m h r

q d k ˆ s d c s n s gd Kn q d ms y r oh m b n mmd b s h n m- =r ˆ b n mr d ptd mb d s gd r tod q b tq û s tq d

Q/A : c ψ/A � ψ/B S ψBA ’ 2 - 0 8 (

gˆ r mn mû mh r gh mf b n lon md ms r QCa + Q�α : 0
3 ’ α Ca (

�
αQ

Ca vh s g

QCa : QCaq r D
q S D r )QCaq ρD

q S Dρ )QCaξ ρD
ξ S Dρ . ’ 2 - 1 / (

Sgd r tod q ffd k cr QCaq r . Q
Ca
q ρ ˆ mc Q

Ca
ξ ρ b n q q d r on mc s n s gd ˆ mˆ k n f n tr s d q lr h m ’ 2 - 0 0 ( - Rh lh k ˆ q k x+

n md b n mr h cd q r s gd r tod q s n q r h n m

S/ : c D/ � ψ/A S DA ’ 2 - 1 0 (

vgh b g ĝ r s gd e n k k n vh mf d woˆ mr h n m n m s gd r tod q uh d k ad h m â r h r

S C : S Cq r D
q S D r ) S Cq ρD

q S Dρ ) S Cξ ρD
ξ S Dρ .

S� : S�q r D
q S D r ) S�q ρD

q S Dρ ) S�ξ ρD
ξ S Dρ ε ’ 2 - 1 1 (

Sn q d ctb d s gd h mcd od mcd ms b n lon md ms r + n md h lon r d r s gd b n mu d ms h n mZ j b n mr s q Z h ms r

S Cξ ρ :
0

1
f α Cξ ρ . S Cq ρ : / . S�ξ ρ : / . S�q ρ : 1 f ’ α q (

�
ρQ . ’ 2 - 1 2 (

Sgd Ah ˆ mb gh h cd ms h s h d r s gd m h lok x QCaξ ρ : / ˆ mc S Cq r : δ Cq r Q + vgd q d Q h r ˆ r tod q ffd k c

b n ms ˆ h mh mf s gd r b ˆ k ˆ q ˆ twh k h ˆ q x ff d k c ˆ r ffq r s b n lon md ms + s gd f q ˆ uh s h mn b tq û s tq d ˆ r lh wd c

b n lon md ms + ˆ mc s gd Ph b b h r b ˆ k ˆ q ˆ r η 1 b n lon md ms - Sgd r n k ts h n m e n q s gd n s gd q b n lon md ms r

b ˆ m ad e n tmc h m Z 0 / + 1 1 “ - Sgd r tod q s n q r h n m S C ch Ω d q r e q n l QC cd ffmd c h m ’ 2 - 2 ( ax ˆ s d q l

ah k h md ˆ q h m e d q lh n mr + ˆ mc s gh r q d fid b s r h ms n s gd ff q r s b n mr s q ˆ h ms f h ud m ˆ an ud -
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Tr h mf s gd r d b n mr s q ˆ h ms r + n md ffmcr s gˆ s s gd n mk x h mcd od mcd ms n Ω , r gd k k cd f q d d r n e e q d d cn l

’ uh d k ad h m+ f q ˆ uh s h mn ˆ mc r b ˆ k ˆ q ˆ twh k h ˆ q x ff d k c( ˆ q d b n ms ˆ h md c h m s gd b n lon md ms r D�
θ ˆ mc D

�
l

n e s gd r tod q e n q l d wô mr h n m D� : D�
θ c η

θ ) D�
l c r

l - Tr h mf s gd f ˆ tf d r xlld s q h d r + n md b ˆ m

h cd ms h e x s gd ogxr h b ˆ k ˆ mc ˆ twh k h ˆ q x ff d k cr -

Bn lô q h mf s gd ˆ mˆ k xr h r h m s gd r tod q r oˆ b d ˆ mc s gd ˆ mˆ k xr h r h m s gd q gd n mn lh b ˆ ooq n ˆ b g+

vd ffmc s gˆ s s gd ˆ twh k h ˆ q x r tod q ffd k c d gˆ r s n ad h cd ms h ffd c vh s g Q - H mcd d c vd n ar d q ud s ĝ s +

ax ˆ b gˆ mf d n e s gd r oh m b n mmd b s h n m+ n md b ˆ m r d s s n y d q n s gd k ˆ r s s d q l h m s gd ô q ˆ ld s q h y ˆ s h n m

n e s gd b tq û s tq d QCa h m ’ 2 - 0 0 ( + mˆ ld k x QCaξ ρ : / - Sgh r b gˆ mf d h m s gd r oh m b n mmd b s h n m

oq n ctb d r ˆ b ĝ mf d n e QC h m ’ 2 - 0 1 ( r tb g s ĝ s QCq r : δ Cq r d - Bn lô q h mf vh s g s gd b n mr s q ˆ h ms

S Cq r : δ Cq r Q n e s gd r tod q ff d k c ˆ ooq n ˆ b g n md ffmcr d : Q -

3 Sgd T a s h n mr T mc s gd h q d pth uT k d ma d

Sn tmb n ud q s gd q d k ˆ s h n m ad s vd d m s gd r tod q r oˆ b d ˆ b s h n m ’ 1 - 1 ( + s gd q gd n mn lh b ˆ b s h n m ’ 1 - 6 (

ˆ mc s gd b n lon md ms ˆ b s h n m+ vd ĝ ud s n ch r b tr r s gd l h m s gd b n q q d r on mch mf e q ˆ ld vn q jr -

Vh s g s gd tr tˆ k f q n to, f d n ld s q h b ˆ k ld s gn cr + s gd ˆ b s h n m h r cd s d q lh md c ˆ r h m ’ 1 - 6 ( ˆ mc

s gd K̂ f q ˆ mf h ˆ m F ! 2 ( q d ˆ cr

F ! 2 ( : QCa T b δ Ca b ) 1 f φ̌ξ ) �

)
d G � 0

1
d 1 T CT a T b δ Ca b

(
’ 3 - 0 (

Sgh r ˆ b s h n m h r n as ˆ h md c ax s ˆ jh mf e n q s gd Kˆ f q ˆ mf h ˆ m F ! 2 ( s gd ln r s f d md q ˆ k Kn q d ms y r b ˆ k ˆ q
2 , e n q l+ f h ud m h m s d q lr n e s gd b tq û s tq d r ˆ mc 0 , e n q l ffd k cr ’ b n s ˆ mf d ms â r h r n e –E ( + h mû q h ˆ ms

tmcd q s gd q d r b ˆ k h mf r ch r b tr r d c ˆ an ud + ˆ mc s gd m q d pth q h mf s ĝ s s gd û q h ˆ s h n m̂ k d pt̂ s h n mr

ˆ clh s s gd û mh r gh mf b tq û s tq d r r n k ts h n m

QCa : QC : ξ : G : d : / . ’ 3 - 1 (

ˆ mc ˆ k r n h lok x s gd b n mr s q ˆ h ms r + ˆ q h r h mf e q n l s gd γ ψCa ˆ mc γ d û q h ˆ s h n mr 9

QC : / . G : d δ Ca b T
CT a T b ε ’ 3 - 2 (

Sgd q d lˆ h mh mf ô q ˆ ld s d q � h r ffwd c ax q d pth q h mf s gd b k n r tq d n e F ! 2 ( + h - d - c F ! 2 ( : / - Sgh r

xh d k cr � : 5 + ˆ mc d mr tq d r s gd n Ω, r gd k k b k n r tq d n e s gd r tod q r xlld s q x s q ˆ mr e n q l̂ s h n mr f h ud m

ad k n v- Sgd ˆ b s h n m h r h mû q h ˆ ms tmcd q n Ω, r gd k k r tod q r xlld s q x s q ˆ mr e n q lˆ s h n mr vgh b g ˆ q d

d ˆ r h k x b n lots d c ax s ˆ jh mf s gd Kh d cd q h û s h ud n e s gd ffd k cr ˆ k n mf s gd e d q lh n mh b ch q d b s h n mr

’ s ˆ mf d ms ud b s n q r ct̂ k s n φ� ( 9

γ σ T
C : � f φ̌α C ω ’ 3 - 3 (

γ σ φ : → ω ’ 3 - 4 (

γ ψCa : ˇη Ca b ω T
b � 2 f d φ̌α Ca ω ’ 3 - 5 (

γ σ ∂ : � f φ̌α C ω T C ’ 3 - 6 (

γ σ d : / ’ 3 - 7 (

ˆ mc b k n r d n m ˆ k k s gd ff d k cr vh s gn ts md d c n e h lon r h mf s gd ffd k c d pt̂ s h n mr -
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Û q xh mf ψCa + T C + φ + ∂ ˆ mc d k d ˆ cr s n s gd d ptˆ s h n mr n e ln s h n m9

QC : / ’ 3 - 8 (

QCa : 8 d 1 T CT a )
2 f

1
d φ̌α Ca φ ’ 3 - 0 / (

ξ :
2

1
α Cφ T C ’ 3 - 0 0 (

c d : / ’ 3 - 0 1 (

G : d T CT a T b δ Ca b ’ 3 - 0 2 (

Mn s h b d s ĝ s s gd d pt̂ s h n mr n e ln s h n m ˆ q d n as ˆ h md c e q n l s gd q gd n mn lh b ˆ b s h n m oq h mb h ok d

’ ˆ r d wok ˆ h md c h m s gd s d ws an n j Z 0 6 “ ( + ax û q xh mf s gd ˆ b s h n m jd d oh mf s gd r tal̂ mh e n k c ffwd c-

Sgd x ˆ q d 1 , e n q l d pt̂ s h n mr ˆ mc b ˆ m ad d woˆ mcd c n m s gd aˆ r h r T C . φ� -

Kd s tr ln ud s n s gd r tod q r ô b d ˆ b s h n m- =r vd gˆ ud r d d m h m s gd oq d uh n tr r d b s h n m+ ˆ e s d q

h lon r h mf s gd b n mr s q ˆ h ms r vd ˆ q d k d e s vh s g ˆ r tod q ff d k c Q vgh b g b n ms ˆ h mr s gd ˆ twh k h ˆ q x ff d k c+

s gd Ph b b h r b ˆ k ˆ q ˆ mc s gd Pˆ q h s ˆ , Rb gvh mf d q s d q l- Sn ath k c s gd ˆ b s h n m vd s gd q d e n q d b n mr h cd q

s gd d woq d r r h n m

D ’ r. η ( : Q Rcd s ’ D ( ’ 3 - 0 3 (

vgd q d Rcd s ’ D ( h r s gd r tod q cd s d q lh m̂ ms n e s gd r tod q uh d k ad h m D/ - Sgd d woq d r r h n m h m D ’ r. η (
h r ˆ r tod q ffd k c ˆ mc s q ˆ mr e n q lr ˆ r ch r b tr r d c h m r d b s h n m 1 - Ax d woˆ mch mf ˆ s s gd r d b n mc n q ,

cd q h m η ” r + n md b ˆ m q d s q h d ud s gd b n lon md ms ˆ b s h n m- Gn vd ud q + s gd b n lots ˆ s h n m h r q ˆ s gd q

b tlad q r n ld ˆ k q d ˆ cx h m s gd oq d r d ms r h lok h ffd c b n ms d ws - = ad s s d q v̂ x s n cd q h ud s gd b n lon ,

md ms ˆ b s h n m e q n l ’ 3 - 0 3 ( h r s gd tr d n e s gd d b s n o j Z r lh b h ms d f q ˆ s h n m s gd n q x Z 1 2 z 1 5 “ - Vd q d e d q

s n Z 0 + 0 / “ e n q ˆ b n lok d s d ch r b tr r h n m ˆ mc e n q s gd d ptˆ s h n mr n e ln s h n m h m r tod q r oˆ b d -

Eh mˆ k k x+ vd ˆ q d q d ˆ cx s n ch r b tr r s gd q d k ˆ s h n m ad s vd d m s gd s vn ˆ b s h n mr - =r d wok ˆ h md c

h m s gd h ms q n ctb s h n m+ s gd ln s g d q s gd n q x h ms d q on k ˆ s h mf ad s vd d m s gd q gd n mn lh b ˆ b s h n m+ s gd

r tod q r ô b d ˆ b s h n m ˆ mc s gd b n lon md ms ˆ b s h n m h r cd r b q h ad c ax s gd r tod q h ms d f q ˆ k 9

RG= :

∑

M′ � 2 � 1(
F ! 2 S ) ( S R ! ) S 1 ( ’ 3 - 0 4 (

vgd q d s gd K̂ f q ˆ mf h ˆ m F ! 2 S ) ( h r s gd q gd n mn lh b ˆ b s h n m f h ud m h m ’ 3 - 0 ( - H s h r ˆ ’ 2 } / ( , e n q l ˆ mc

h s h r b k n r d c ad b ˆ tr d n e s gd ô q ˆ ld s q h y ˆ s h n mr ’ 2 - 0 0 ( z ’ 2 - 0 4 ( - 2 Sgd b gn h b d n e s gd On h mb ˆ q ffi d

ct̂ k . OBN R ! ) S 1 ( ˆ k k n vr tr s n h ms d q on k ˆ s d ad s vd d m s gd b n lon md ms ˆ b s h n m ˆ mc s gd r tod q ,

r ô b d ˆ b s h n m-

Sn q d s q h d ud s gd tr t̂ k r oˆ b d s h ld ˆ b s h n m n md b gn n r d r e n q s gd On h mb ˆ q ffi d ct̂ k . OBN s gd

e n k k n vh mf ’ / } 1 ( , e n q l9
R ! ) S 1 (
r s : δ �α η

� η α δ β γ γ ’ c η
β ( γ ’ c η γ ( ’ 3 - 0 5 (

H s h r b k n r d c ˆ mc mn s d ŵ b s + ˆ mc h s h r ˆ m d k d ld ms n e s gd b n gn ln k n f x G ! ) S 1 ( ’ c . NL ! 2 S 1 ( ( -

Sgd h ms d f q ˆ s h n m n ud q s gd c η ” r h r od q e n q ld c ax h ms d f q ˆ s h mf n m s gd Ch q ˆ b cd k s ˆ e tmb s h n mr +

2Sgd cd od mcd mb d n e s gd �d i cr n m s gd f ] tf d fl In p d ms y ( b n n p ch m] s d r e ] b s n p h y d r ) ] mc p d ctb d r s n ] lti s h oi h b ] ,

s h ud e ] b s n p h m e p n ms n e s gd h ms d f p ] i n ud p s gd r tod p r o] b d -
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s gˆ s h lon r d r c η : / - Ad q d y h m h ms d f q ˆ s h n m h m ’ 3 - 0 4 ( xh d k cr ˆ m n q ch m̂ q x r oˆ b d s h ld ˆ b s h n m+

h ms d f q ˆ s d c n mL ! 2 ( 9

RG= :

∑

′ � 2(

F ! 2 S ) ( ’ η : / . c η : / ( ’ 3 - 0 6 (

vgd q d ˆ k k e n q lr cd od mc n mk x n m r ad b ˆ tr d n e s gd s vn η ” r h m R ! ) S 1 (
r s - Mn s h b d s gˆ s s gd r t,

od q r xlld s q x û q h ˆ s h n m n e R ! ) S 1 (
r s h r mn s y d q n + ats h r d wˆ b s + ˆ mc s gd q d e n q d s gd h ms d f q ˆ mc h r

r tod q r xlld s q h b n mk x to s n ˆ s n s ˆ k cd q h û s h ud -

Sgd ˆ b s h n m ’ 3 - 0 4 ( cd od mcr h m f d md q ˆ k n m s gd b gn h b d n e s gd an r n mh b L 2 r talˆ mh e n k c-

Sgh r b gn h b d h r d mb n cd c h m s gd On h mb ˆ q ffi d ctˆ k . OBN R ! ) S 1 (
r s - Û q xh mf s gd r talˆ mh e n k c uh ˆ ˆ

ch Ωd n ln q ogh r l h m s gd η ch q d b s h n mr b n q q d r on mcr s n ˆ û q h ˆ s h n m n e R ! ) S 1 (
r s f h ud m ax ˆ m d wˆ b s

e n q l+ r h mb d s gd Kh d cd q h û s h ud F δ : f δ c ) c f δ ˆ ook h d c n m R
! ) S 1 (
r s xh d k cr c ’ f δ R

! ) S 1 (
r s ( - Sgd m s gd

û q h ˆ s h n m n e s gd ˆ b s h n m ctd s n s gd û q h ˆ s h n m n e s gd r tal̂ mh e n k c h r 9

γ RG= :

∑

M′2 � 1
F ! 2 S ) ( S c ’ f δ R ! ) S 1 (

r s ( ’ 3 - 0 7 (

H ms d f q ˆ s h mf ax oˆ q s r ˆ mc mn s h mf s gˆ s / : f δ ’ c F ! 2 S ) ( S R ! ) S 1 (
r s ( r h mb d c F ! 2 S ) ( S R ! ) S 1 (

r s : /

’ ad b ˆ tr d h s d wb d d cr s gd lˆ wh lˆ k q ˆ mj n e ˆ m h ms d f q ˆ k e n q l( + vd ffmc s gˆ s γ RG= : / h e

f δ c F ! 2 S ) ( : / ’ 3 - 0 8 (

=mn s gd q On h mb ˆ q ffi d ctˆ k b ˆ m ad b gn r d m ˆ r e n k k n vr

R ! ) S 1 (
r tr u : T CT a α �αCa f � f α γ

1 ’ φ ( ’ 3 - 1 / (

vh s g

f � − γ

γ φ�
. γ 1 ’ φ ( − δ β γ γ ’ φ

β ( γ ’ φ γ ( ’ 3 - 1 0 (

Vd oq n ud h m s gd ˆ ood mch w s ĝ s R ! ) S 1 (
r tr u h r b n mmd b s d c s n s gd On h mb ˆ q ffi d ct̂ k . OBN h m ’ 3 - 0 5 ( ax

ˆ η , ch Ωd n ln q ogh r l- Sgd q d e n q d s gd h q ch Ω d q d mb d h r d wˆ b s ’ r h mb d ˆ Kh d cd q h û s h ud ˆ b s h mf n m ˆ

b k n r d c e n q l f h ud r ˆ m d wˆ b s e n q l( + ˆ mc vd ffmc s gd d pth û k d mb d 9

RG= :

∑

M′ � 2 � 1(
F ! 2 S ) ( S R ! ) S 1 (

r s :

∑

M′ � 2 � 1(
F ! 2 S ) ( S R ! ) S 1 (

r tr u ’ 3 - 1 1 (

r h mb d c F ! 2 S ) ( : / - Sgd b gn h b d n e R ! ) S 1 (
r tr u h r ˆ k r n ch b s ˆ s d c ax Gn cf d ct̂ k h s x9 h mcd d c h s h r s gd

Gn cf d ctˆ k n e s gd ’ 2 } / ( , e n q l9
φ̌α CφT

C ’ 3 - 1 2 (

vgh b g h r b k n r d c ’ ax s gd 2 c Eh d q y h cd ms h s x( ˆ mc mn s d wˆ b s - Rh mb d Gn cf d ctˆ k h s x lˆ or ’ 2 } / ( ,
b n gn ln k n f x b k ˆ r r d r h ms n ’ / } 1 ( , b n gn ln k n f x b k ˆ r r d r Z 1 6 “ vd jmn v ˆ oq h n q h s gˆ s R ! ) S 1 (

r tr u h r b k n r d c

ˆ mc mn s d ŵ b s + ˆ mc e tk ffk k r s gd q d pth q d ld ms r e n q ˆ On h mb ˆ q ffi d ctˆ k -

Bn lots h mf mn v s gd s d q l vh s g R ) S 1
r tr u + vd r d d s gˆ s n mk x s gd ffq r s s vn s d q lr n e F ! 2 S ) (

b n ms q h ats d + ˆ mc tr h mf s gd b tq û s tq d oˆ q ˆ ld s q h y ˆ s h n mr e n q QCa ˆ mc ξ n md ffmcr 9

RG= : 5 f

∑

′ � 2 � 1(
d δ Ca b T

CT a T b γ 1 ’ φ ( : 5 f

∑
Z c 2 rc 1 η “ d Rcd s ’ D ( ’ 3 - 1 3 (
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vgd q d D : ’ T C . φ� ( h r s gd r tod q uh d k ad h m h m r tod q r ô b d ˆ mc vd ĝ ud tr d c

Un k ! 2 S 1 ( : δ Ca b T
C S T a S T b S γ 1 ’ φ ( : Rcd s ’ D ( c 2 rγ 1 ’ c η ( ’ 3 - 1 4 (

Pd b ˆ k k h mf s gˆ s d h r h cd ms h ff d c vh s g s gd r b ˆ k ˆ q r tod q ffd k c Q vd ffmˆ k k x b n mb k tcd s gˆ s s gd s vn

ˆ b s h n mr ˆ q d h mcd d c d pth û k d ms - 3

Sgd oq d r d ms e n q ltk ˆ s h n m od q lh s r ˆ k r n s gd h ms q n ctb s h n m n e ˆ b n r ln k n f h b ˆ k b n mr s ˆ ms s d q l-

Sgh r h r ˆ b gh d ud c ax r gh e s h mf s gd r tod q ffd k c d ax ˆ b n mr s ˆ ms s d q l d ≡ d )
|
� n q d pth û k d ms k x+

h m s gd r tod q r ô b d e q ˆ ld vn q j+ ax r gh e s h mf s gd r tod q ff d k c Q - Sgd q d r tk s h r s gˆ s s gd ˆ b s h n m

ˆ b pth q d r ˆ md v s d q l oq n on q s h n mˆ k s n s gd un k tld e n q l Un k ! 2 S 1 ( - H s h r h ms d q d r s h mf s n mn s h b d

s gˆ s s gh r md v s d q l

Ξ ! 2 S 1 ( :
∣ |

�Ď α CDD
C � 5 f � δ Ca b DCD a D b

(
. ’ 3 - 1 5 (

h r b k n r d c tr h mf s gd q gd n mn lh b ô q ˆ ld s q h y ˆ s h n mr ’ 2 - 0 0 ( z ’ 2 - 0 4 ( -

H m b n mb k tr h n m+ s gd f q n to, l̂ mh e n k c q gd n mn lh b Kˆ f q ˆ mf h ˆ m F ! 2 S ) ( + h ms d f q ˆ s d c n m r tod q ,
r ô b d + xh d k cr an s g s gd tr t̂ k r ô b d s h ld C : 2 ˆ mc M : 0 r tod q f q ˆ uh s x ˆ b s h n m+ ˆ mc h s r

r tod q r ô b d ud q r h n m- Sgd d r r d ms h ˆ k h mf q d ch d ms r n e s gd oq n n e ˆ q d On h mb ˆ q ffi d ct̂ k r ch Ωd q h mf

ax ˆ s n s ˆ k cd q h û s h ud + ˆ mc s gd q gd n mn lh b b n mr s q ˆ h ms r vh s g s gd ˆ twh k h ˆ q x ff d k c s gˆ s d mr tq d

c F ! 2 S ) ( : / -

4 Its k n n i T mc od q r od a s h ud r

Vh s g s gd oq d r d ms vn q j+ vd ĝ ud d r s ˆ ak h r gd c ˆ oq d b h r d l̂ s gd lˆ s h b ˆ k q d k ˆ s h n m ad s vd d m s vn

ch Ωd q d ms r tod q r ô b d e n q ltk ˆ s h n mr n e r tod q f q ˆ uh s x- Vd ĝ ud tr d c s gd M : 0 . C : 2 r tod q ,

f q ˆ uh s x e n q r h lok h b h s x- Mn md s gd k d r r + s gd oq d r d ms e n q ltk ˆ s h n m h r ˆ ook h b ˆ ak d s n ˆ mx r tod q f q ˆ u,

h s x ln cd k ˆ mc h m ô q s h b tk ˆ q s n M : 0 . 1 . 3 . ε ε ε C : 3 r tod q f q ˆ uh s x ˆ mc gh f gd q ch ld mr h n mˆ k

ln cd k r - Sgd lˆ s gd l̂ s h b ˆ k e q ˆ ld vn q j od q lh s r s n d wok n q d ch Ωd q d ms b gn h b d r n e OBN h ms d q ,

on k ˆ s h mf ch Ωd q d ms r tod q r ô b d e n q ltk ˆ s h n mr - =m h lon q s ˆ ms q d lˆ q j9 s gd d pth û k d mb d ad s vd d m

s gd ch Ωd q d ms e n q ltk ˆ s h n mr gn k cr ad b ˆ tr d s gd Kˆ f q ˆ mf h ˆ m F ! 2 S ) ( h r b k n r d c+ ˆ mc s gh r h r ˆ b n m,
r d ptd mb d n e s gd d wh r s d mb d n e s gd ˆ twh k h ˆ q x ff d k cr e n q s gd ln cd k ˆ s gˆ mc+ h - d - s gd d wh r s d mb d n e

ˆ m n Ω, r gd k k e n q ltk ˆ s h n m n e s gd s gd n q x- Sgh r ˆ f q d d r vh s g s gd b n lln m ad k h d e ˆ an ts s gd d wh r ,

s d mb d n e ˆ m ˆ b s h n m oq h mb h ok d h m r tod q r oˆ b d - Mn s d gn vd ud q s gˆ s s gd q gd n mn lh b e n q ltk ˆ s h n m

n e r tod q f q ˆ uh s x ln cd k r ’ r tb g ˆ r e n q d wˆ lok d C : 0 0 ˆ mc C : 0 / M : 1 r tod q f q ˆ uh s h d r (

h r ˆ û h k ˆ ak d d ud m h m ˆ ar d mb d n e ˆ twh k h ˆ q x ffd k cr ˆ mc h s vn tk c b d q s ˆ h mk x ad h ms d q d r s h mf s n s d r s

s gd oq d r d ms ˆ m̂ k xr h r n m r tb g ln cd k r -

=r ˆ ffm̂ k b n lld ms vd n ar d q ud s gˆ s s gd e n q l F ! 2 S ) ( S R ! ) S 1 ( h r h ms d f q ˆ ak d n m s gd r tod q ,

lˆ mh e n k c NL ! 2 S 1 ( + ats h r cd ffmh s d k x mn s s gd n mk x n md - Nmd b ˆ m vn mcd q vgd s gd q h s vn tk c ad

on r r h ak d s n b n mr s q tb s ˆ r tod q f q ˆ uh s x ˆ b s h n m ˆ r ˆ mn m, e ˆ b s n q h y d c ’ 2 } 1 ( h ms d f q ˆ k e n q l

RG= :

∑

M′ � 2 � 1(
F ! 2 S 1 ( ’ 4 - 0 (

vgd q d F ! 2 S 1 ( :
) 1

i 5) F ! 2 S i ( S R ! ) S 1 � i ( - H mcd d c+ h s b ˆ m ad r gn vm s gˆ s h m M : 0 C : 2 b ˆ r d +

s gd q d d wh r s r r tb g ˆ on r r h ah k h s x ˆ mc h s vh k k ad ch r b tr r d c r d ô q ˆ s d k x-

3Sgd p d i ] s h n m ad s vd d m h ms d f p ] i e n p lr ] mc r tod p r o] b d e n p lti ] s h n m g] r ] i r n ad d m tr d c s n e n p lti ] s d l] r r h ud

r tod p f p ] uh s x h m s gd lti s h uh d i ad h m e n p lti ] s h n m h m W 1 7 [ -
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=a imn vk d cf ld ms r

Vd vn tk c k h jd s n s gˆ mj B- Lˆ b b ˆ e d q q h + C- Eq ˆ mb h ˆ + E- Cd k Ln ms d + O- Eq ffi d ˆ mc L- On q q ˆ s h e n q

tr d e tk ch r b tr r h n mr ˆ mc q d l̂ q jr -

= Oq n od q s h d r n e s gd r tr w OAI

Bk n r tq d , Sgd b k n r tq d n e R ! ) S 1 (
r tr u l̂ x ad h me d q q d c ax Gn cf d ctˆ k h s x vh s g s gd b n gn ln k n f x

b k ˆ r r φ̌α CφT
C - H m s gh r ˆ ood mch w vd oq n ud h s ch q d b s k x- Vd tr d gd q d s gd r tod q r oˆ b d mn s ˆ s h n mr

e n q s gd r tod q uh d k ad h m DC : T C . D� : φ� - Vd b gd b j s ĝ s + ax tr h mf s gd b n mud ms h n m̂ k

r tod q f q ˆ uh s x b n mr s q ˆ h ms r + s gd OBN

R ! ) S 1 ( : DC S D a ’ α Ca (
�α θ � θ α γ

1 ’ D ( ’ =- 0 (

h r b k n r d c ˆ mc mn s d wˆ b s vgd q d γ 1 ’ D ( − δ ξ ρ γ ’ D
ξ ( γ ’ Dρ ( -

H s h r h mû q h ˆ ms tmcd q Kn q d ms y r xlld s q x r h mb d ˆ k k s ˆ mf d ms h mch b d r ˆ q d b n ms q ˆ b s d c vh s g

Kn q d ms y h mû q h ˆ ms s d mr n q r - H s h r ˆ k r n b k n r d c- Sn oq n ud h s + vd n ar d q ud

c
∣
DC S D a ’ α Ca (

�α θ � θ α ’ δ ξ ρ γ ’ D
ξ ( γ ’ Dρ ( (

(

: 1
∣
S C S D a ’ α Ca (

�α θ � θ α ’ δ ξ ρ γ ’ D
ξ ( γ ’ Dρ ( (

(

)1
∣
DC S D a ’ α Ca (

�α θ � θ α ’ δ ξ ρ θ β γ ’ D
ξ ( S S β S γ ’ Dρ ( (

(
’ =- 1 (

Vd d woˆ mc s gd s n q r h n m S/ h m s gd uh d k ad h m aˆ r h r 9 S/ : S/ABD
A S DB ˆ mc vd n as ˆ h m e n q

s gd ffq r s s d q l9

S C S D a ’ α Ca (
�α θ � θ α ’ δ ξ ρ γ ’ D

ξ ( γ ’ Dρ ( (

: ’ S Cb c D
b S D c ) S Cγ β D

γ S D β ( S D a ’ α Ca (
�α θ � θ α ’ δ ξ ρ γ ’ D

ξ ( γ ’ Dρ ( (

: ’ Q δ Cb c D
b S D c ) 1 f α Cγ β D

γ S D β ( S D a ’ α Ca (
�α θ � θ α ’ δ ξ ρ γ ’ D

ξ ( γ ’ Dρ ( ( ’ =- 2 (

vgd q d vd gˆ ud tr d c s gd oˆ q ˆ ld s q h y ˆ s h n m n e s gd s n q r h n m- Ctd s n ˆ ms h r xlld s q h y ˆ s h n m+ vd b ˆ m

q d b ˆ r s s gd ffq r s s d q l ˆ r e n k k n vr

Q δ Cb c δ
b c a D 2 ’ α Ca (

�α θ � θ α ’ δ ξ ρ γ ’ D
ξ ( γ ’ Dρ ( ( : / ’ =- 3 (

vgd q d D 2 : 0
2 fl δ Ca b D

C S D a S D b + δ Cb c δ
b c a : ϵ Ca + ˆ mc s gd s d q l û mh r gd r ad b ˆ tr d n e s gd

ˆ ms h r xlld s q x n e α Ca - Sgd r d b n mc s d q l h m ’ =- 2 ( b ˆ m ad vq h s s d m ˆ r

1 f α Cγ β ’ α Ca (
�α θ �D

γ S θ αD
β S D a δ ξ ρ γ ’ D

ξ ( γ ’ Dρ ( : / ’ =- 4 (

vgd q d vd gˆ ud tr d c θ �D
α : γ α

� ax cd ffmh s h n m-

Kd s r s tcx s gd r d b n mc oh d b d h m ’ =- 1 (

DC S D a ’ α Ca (
�α θ � θ α

∫
δ ξ ρ θ β γ ’ D

ξ ( S
∣
S β
b c D

b S D c ) S β
b γ D

b S D γ
(
S γ ’ Dρ (

[

: DC S D a S D b S β
b γ ’ α Ca (

�α δ ξ ρ θ � θ α

∫
θ β γ ’ D

ξ ( S D γ S γ ’ Dρ (
[

: δ Ca b S β
b γ ’ α Ca (

�α δ ξ ρ θ � θ α

∫
θ β γ ’ D

ξ ( S D γ S γ ’ Dρ (
[
D 2

: Q δ Ca b ’ α b (
β
γ ’ α Ca (

�α δ ξ ρ θ � θ α

∫
θ β γ ’ D

ξ ( S D γ S γ ’ Dρ (
[
D 2 : /
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vgd q d vd ĝ ud tr d c S β
b γ : Q ’ α b ( β γ + s gd e ˆ b s s gˆ s θ � θ α θ β h r s n s ˆ k k x r xlld s q h b vh s g q d r od b s

s n s gd r oh mn q h ˆ k h mch b d r + ˆ mc s gd Eh d q y h cd ms h s x h m C : 2 -

Pd k T s h n m ad s vd d m R � ) � 0 (
2 s T mc R � ) � 0 (

2 t2 u , Sgd q d ˆ q d s vn v̂ xr s n b n lots d s gd ch Ω d q d mb d

ad s vd d m R ! ) S 1 (
r s ˆ mc R ! ) S 1 (

r tr u - Sgd ffq r s tr d r s gd e ˆ b s s gˆ s s gd x ˆ q d + e q n l s gd l̂ s gd l̂ s h b ˆ k on h ms

n e uh d v+ s gd On h mb ˆ q ffi d ct̂ k r n e d lad cch mf r n e ˆ r talˆ mh e n k cL ! 2 ( h ms n NL ! 2 S 1 ( - Sgd q d e n q d +

h e s gd s vn d lad cch mf r f h ud r s vn r talˆ mh e n k cr h m s gd r ˆ ld gn ln k n f x b k ˆ r r s gd b n q q d r on mch mf

On h mb ˆ q ffi d ct̂ k r ad k n mf r s n s gd r ˆ ld b n gn ln k n f x b k ˆ r r - Sgtr + s gd ch Ωd q d mb d h r c , d wˆ b s - Sgd

r d b n mc v̂ x s n ud q h e x s gh r h r s n n ar d q ud s ĝ s s gd û q h ˆ s h n m tmcd q ˆ ch Ωd n ln q ogh r l λ ’ h m s gd

r tod q l̂ mh e n k c( n e s gd OBN h r c , d ŵ b s

γ R ! ) S 1 ( : F µ R ! ) S 1 ( : c
∣
θ µ R ! ) S 1 (

(
’ =- 5 (

Sgd q d e n q d + vd b ˆ m q d k ˆ s d s vn OBN” r ax h mffmh s d r h lˆ k b gˆ mf d r n e s gd â b jf q n tmc- Vh s g s gˆ s

vd b ˆ m q d k ˆ s d R ! ) S 1 (
r tr u vh s g s gd fî s n md

R ! ) S 1 (
r tr u , �] s : T C S T a ’ α Ca (

�α θ � θ α γ
1 ’ φ ( ’ =- 6 (

vgd q d T C : c r� ) 0
1 f
ˇη α C c η ˆ mc φ� : c η � -

Sgd fiˆ s B̂ q s ˆ m, Lˆ tq d q d pt̂ s h n mr h lld ch ˆ s d k x h lok x s gˆ s c T C : f
1 c
ˇη α C c η + c φ : /

ˆ mc s gd q d e n q d

c R ! ) S 1 (
r r , d i Cs : f φ̌α Cφ S T a ’ α Ca (

�α θ � θ α γ
1 ’ φ (

: f θ � θ α ’ φ̌α
Cφ ( S T a ’ α Ca (

�α γ 1 ’ φ (

: 1 f α C�α ’ α Ca (
�αT a γ 1 ’ φ ( : / ’ =- 7 (

H s h r lˆ mh e d r s k x h mû q h ˆ ms tmcd q r tod q r xlld s q x+ ˆ mc r ˆ s h r ffd r ˆ m h ms d q d r s h mf d ptˆ s h n m-

H m C : 2 + vh s g M : 0 vd ĝ ud s gd e n k k n vh mf Bgd û k k d x, Dh k d mad q f b n gn ln k n f x b k ˆ r r

q d oq d r d ms ˆ s h ud

ψ ! 2 S ) ( : φ̌α CφT
C . ’ =- 8 (

vgh b g h r r tod q r xlld s q h b ’ h s h r vq h s s d m h m s d q lr n e r tod q r xlld s q h b û q h ˆ ak d r ( ˆ mc h r b k n r d c9

c ψ ! 2 S ) ( : / ax tr h mf s gd Eh d q y h cd ms h s h d r - Mn v vd b ˆ m b n mr s q tb s ˆ ’ 2 } 1 ( e n q l ˆ r e n k k n vr

R ! ) S 1 (
r r , d i Cs S ψ ! 2 S ) ( : T C S T a ’ α Ca (

�α θ � θ α γ
1 ’ φ ( S T b φ̌α b φ

: δ Ca b T
C S T a S T b δ �α γ ’ φ

� ( γ ’ φα ( : Un k ! 2 S 1 ( . ’ =- 0 / (

vgh b g h r s gd un k tld e n q l n e s gd r tod q l̂ mh e n k c NL ! 2 S 1 ( - H m s gh r r d mr d + s gd OBN R ! ) S 1 (
r tr u , �] s

h r s gd Gn cf d ctˆ k s n s gd Bgd û k k d x, Dh k d mad q f b n gn ln k n f x b k ˆ r r ’ =- 8 ( - Dwoˆ mch mf s gd fiˆ s

an r n mh b uh d k ad h mr T C ˆ mc tr h mf s gd cd q h û s h ud n m s gd Ch q ˆ b cd k s ˆ e tmb s h n mr + vd b ˆ m q d vq h s d

R ! ) S 1 (
r tr u , �] s ˆ r e n k k n vr

R ! ) S 1 (
r tr u , �] s : c

∫
Ξ ! � 0 S 1 (

[
) R ! ) S 1 (

r s ’ =- 0 0 (
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vgd q d Ξ ! � 0 S 1 ( h r ˆ ’ � 0 } 1 ( e n q l h m s gd r oˆ b d n e h ms d f q ˆ k e n q lr - Sgh r oq n ud r s ĝ s s gd ch e ,

e d q d mb d ad s vd d m s gd r tod q r xlld s q h b fiˆ s OBN ˆ mc s gd r ô b d s h ld OBN h r ˆ m d wˆ b s s d q l-

Sgd ch Ωd q d mb d ad s vd d m fî s ˆ mc b tq ud c r tod q r xlld s q h b OBN” r h r ˆ f ˆ h m c , d wˆ b s ’ r h mb d h s

h r oq n ctb d c uh ˆ ˆ ch Ωd n ln q ogh r l( + r n s ĝ s R ! ) S 1 (
r s ˆ mc R ! ) S 1 (

r tr u h mcd d c ad k n mf s n s gd r ˆ ld

b n gn ln k n f x b k ˆ r r -

Iod m =b b d r r , Sgh r ˆ q s h b k d h r ch r s q h ats d c tmcd q s gd s d q lr n e s gd Bq d ˆ s h ud Bn lln mr

=s s q h ats h n m Kh b d mr d ’ BB, AW 3 - / ( + vgh b g od q lh s r ˆ mx tr d + ch r s q h ats h n m ˆ mc q d oq n ctb s h n m h m

ˆ mx ld ch tl+ oq n uh cd c s gd n q h f h m̂ k ˆ ts gn q ’ r ( ˆ mc r n tq b d ˆ q d b q d ch s d c-

Pd e d q d ma d r

Z 0 “ R- I- F̂ s d r Iq - + L- S- Fq h r ˆ q t+ L- Pn ´ b d j ˆ mc V- Rh d f d k + Rt o d q r o Z b d n q n md s g n t r Z mc Z mc n md

j d r r n mr h m r t o d q r x lld s q x + Eq n ms - Og x r - 4 7 ’ 0 8 7 2 ( 0 Z gdo�sg./0/71//“ Z 4 IROE PC “ -

Z 1 “ O- û m Mh d tvd mgth y d m+ C : 2 b n me n q lZ j r t o d q f q Z u h s x Z mc Bg d q m, Rh ln mr s d q lr + Og x r - Pd u - C

2 1 ’ 0 8 7 4 ( 7 6 1 Z 4 IROE PC “ -

Z 2 “ A- L- Ytomh j ˆ mc C- F- Ô j+ Rt o d q ffd j c e n q lt j Z s h n m n e s g d r h lo j d r s s g q d d , c h ld mr h n mZ j f Z t f d
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