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AQRS r xlld s q x ˙ mc vd od q e n q l h s r pṫ ms h y ˙ s h n m ax b gn n r h mf r th s ˙ ak d f ˙ tf d , ffwh mf r - Sgd
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1 - 2 AQRS e n q ltk ˙ s h n m n e K ; 1 ∂ c R 2 r tod q f q ˙ uh s x 7
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2 - 3 Mn m, k h md ˙ q Ed xml˙ m f ˙ tf d , ffwh mf ˙ mc F˙ h n s s n , Vh s s d m ln cd k 0 5

2 - 4 Tmb n mud ms h n m˙ k f ˙ tf d ffwh mf ˙ mc =UY =mr ˙ s y 0 6

2 - 5 r ´r , f ˙ tf d ffwh mf 0 6

3 Bn ma k tr h n mr Z mc n ts k n n i 0 7

- G ms p n cta s h n m

H s h r s ˙ ms ˙ k h r h mf s n q d k ˙ s d ln cd k r vgh b g ˙ q d ˙ oo˙ q d ms k x ud q x ch Ω d q d ms - Rn ld xd ˙ q r ˙ f n +

F˙ h n s s n ˙ mc Vh s s d m+ h m Z 0 “ + b n mr h cd q d c ˙ Bgd q m, Rh ln mr ’ BR( f ˙ tf d s gd n q x h m s gq d d ch ld m,

r h n mr b n tok d c s n M ; 1 r tod q r xlld s q h b ltk s h ok d s r vgn r d r b ˙ k ˙ q b n lon md ms r ˙ q d b n n q ch ṁ s d r

n e ˙ gxod q , J˜˙ gk d q l˙ mh e n k c- Sgd ln cd k cd r b d mcr e q n l ˙ e n tq ch ld mr h n m˙ k n md h m s gd oq d r ,

d mb d n e ˙ cd e d b s ˙ mc s gd on s d ms h ˙ k h r b gn r d m s n d mg˙ mb d s gd r tod q r xlld s q x e q n l M ; 1

s n M ; 3 - Sgd b n mch s h n mr tmcd q vgh b g s gh r h r on r r h ak d ˙ q d b d q s ˙ h m q d k ˙ s h n mr ad s vd d m s gd

ln ld ms l̇ or ˙ r r n b h ˙ s d c vh s g s gd k h md ˙ q ˙ b s h n m n e s gd f ˙ tf d f q n to n m s gd gxod q , J̇̃ gk d q

l˙ mh e n k c vgh b g tmud h k ˙ r tod q ˙ k f d aq ˙ gh ccd m h m s gd ln cd k -

Sgd x ˙ q f td c s g˙ s s gd r tod q r xlld s q h b Vh k r n m k n n or b ˙ m ad b n mr s q tb s d c h m s d q lr n e s ġ s

r tod q ˙ k f d aq ˙ + ats s gd x ch c mn s d k ˙ an q ˙ s d e tq s gd q ˙ k n mf s gd r d k h md r - H m ˙ mn s gd q ȯ od q Z 1 “ +

J̇ otr s h m ˙ mc Ṙ tk h m˙ r gn vd c s ġ s Qn y ˙ mr jx, Vh s s d m s gd n q x Z 2 “ b n tok d c s n ˙ Bgd q m, Rh ln mr

f ˙ tf d ffd k c b ˙ m ad vq h s s d m ’ to s n ˙ m d w˙ b s AQRS s d q l( ˙ r ˙ Bgd q m, Rh ln mr f ˙ tf d s gd n q x

n m ˙ r tod q f q n to- H m ȯ q s h b tk ˙ q s gd x r gn vd c s gd e n k k n vh mf q d k ˙ s h n m

Bgd q m, Rh ln mr s gd n q x ∧ M′ ) r
)
f ˙ tf d ffwh mf n e e d q lh n m f ˙ tf d r xlld s q h d r

(

; ’ 0 - 0 (

s n on k n f h b ˙ k k x s vh r s d c r tod q , Bgd q m, Rh ln mr s gd n q x ∧ ′ ) RTRW l˙ s s d q ffd k cr ω
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vgd q d Bgd q m, Rh ln mr s gd n q x ∧ M′ h r ˙ Bgd q m, Rh ln mr s gd n q x n m s gd r tod q f q n to RF ’ r d d ˙ k r n Z 3 “
e n q ˙ b n lok d s d ch r b tr r h n m( ok tr ˙ f ˙ tf d , ffwh mf ˙ mc h s b ˙ m ad q d b ˙ r s h m s gd e n q l n e ˙ M ; 3

r tod q , Bgd q m, Rh ln mr s gd n q x n m s gd f q n to F ’ vgh b g h r s gd an r n mh b r taf q n to n e RF ( b n tok d c
s n M ; 3 gxod q , ltk s h ok d s r - Sgd f ˙ tf h mn r ˙ mc s gd r b ˙ k ˙ q ffd k cr n e s gd M ; 3 Bgd q m, Rh ln mr

ltk s h ok d s ˙ q d mn s cxm˙ lh b ˙ k ˙ mc s gd h q d pṫ s h n mr n e ln s h n m cd s d q lh md s gd l h m s d q lr n e s gd

r b ˙ k ˙ q r ˙ mc e d q lh n mr h m s gd gxod q , ltk s h ok d s r d b s n q - Ax h mr d q s h mf s gh r r n k ts h n m a˙ b j h m s gd

˙ b s h n m+ n md f d s r ˙ cch s h n ṁ k mn m, s q h uh ˙ k s d q lr e n q s gd on s d ms h ˙ k -

Sgd b n lok d s d r b ˙ k ˙ q on s d ms h ˙ k h m s gd k n vd q o˙ q s n e s gd b n q q d r on mcd mb d ’ 0 - 0 ( h r h mb n q ,

on q ˙ s d c h ms n s gd f ˙ tf d , ffwh mf n e s gd e d q lh n mh b r xlld s q x h mr h cd RF h m s gd tood q ȯ q s n e

s gd r ˙ ld q d k ˙ s h n m- Sgd l̇ ooh mf e q n l s gd k n vd q s n s gd tood q o˙ q s g˙ r ad d m tr d c h m Z 4 z 7 “ +

s n b n lots d r tod q r xlld s q h b Vh k r n m k n n or h m s d q lr n e s gd Bgd q m, Rh ln mr s gd n q x n m s gd

r tod q f q n to h mr s d ˙ c n e s gd r tod q r xlld s q h b Bgd q m, Rh ln mr s gd n q x-

H m s gd b n q q d r on mcd mb d ’ 0 - 0 ( s gd M ; 3 r tod q r xlld s q x h m s gd r tod q r xlld s q h b Bgd q m,

Rh ln mr ln cd k n q h f h ṁ s d r + uh ˙ ˙ s n on k n f h b ˙ k s vh r s + e q n l s gd AQRS h mu̇ q h ˙ mb d n e s gd tood q

s gd n q x h m vgh b g n mk x s gd e d q lh n mh b f ˙ tf d r xlld s q h d r ˙ q d b n u̇ q h ˙ ms k x ffwd c- H s h r h lon q ,

s ˙ ms s n d loġ r h y d s g˙ s + h m Bgd q m, Rh ln mr s gd n q h d r + s gh r h mu̇ q h ˙ mb d b n loq h r d r + ˙ o˙ q s e q n l

s gd n q ch ṁ q x AQRS ˙ mc ˙ ms h , AQRS s q ˙ mr e n q l˙ s h n mr r . ´r + ˙ k r n [ ud b s n q ¯ r xlld s q x s q ˙ mr e n q ,

l˙ s h n mr r λ . ´r λ + ˙ r e n tmc h m Z 0 4 z 0 7 “ - Sgd s vh r s d c M ; 3 vn q k c, un k tld r tod q r xlld s q x h m

s gd k n vd q , r h cd n e s gd q d k ˙ s h n m ’ 0 - 0 ( b ˙ m ad tmcd q r s n n c h m s d q lr n e s gd vgn k d r d s n e s gd r d

h mu̇ q h ˙ mb d r + ˙ r vd r g˙ k k ch r b tr r h m s gd oq d r d ms ȯ od q -

Nmd n e s gd otq on r d r n e s gh r vn q j h r s n ˙ ook x s gh r b n mr s q tb s h n m s n ˙ r od b h ff b Bgd q m,

Rh ln mr s gd n q x vgh b g cd r b q h ad r M ; 1 r tod q r xlld s q h b =cR 2 r tod q f q ˙ uh s x+ ˙ r r gn vm ax

=b gtb ˙ q q n ˙ mc Sn vmr d mc h m Z 8 “ -

H mcd d c+ r n ld xd ˙ q r ˙ f n + =b gtb ˙ q q n ˙ mc Sn vmr d mc n ar d q ud c s g˙ s + h m s gq d d ch ld m,

r h n mr + K , d ws d mcd c r tod q f q ˙ uh s x h m s gd oq d r d mb d n e ˙ md f ˙ s h ud b n r ln k n f h b ˙ k b n mr s ˙ ms b ˙ m

ad q d vq h s s d m ˙ r ˙ Bgd q m, Rh ln mr s gd n q x vgn r d f ˙ tf d ff d k cr s ˙ jd u̇ k td r h m s gd r tod q ˙ k f d aq ˙

� p o ’ j ∧ 1 ( · � p o ’ p ∧ 1 ( vgd q d j ) p ; K - Sgd an r n mh b r tȧ k f d aq ˙ h r p � ’ j ( ± p � ’ p ( ± p o ’ 1 ( ± p o ’ 1 (

˙ mc s gd f ˙ tf d ffd k cr ˙ r r n b h ˙ s d c vh s g s gd s vn p o ’ 1 ( ” r ˙ q d f h ud m h m s d q lr n e s gd uh d k ad h m

˙ mc s gd r oh m b n mmd b s h n m n e s gd s gq d d ch ld mr h n ṁ k l˙ mh e n k c- Sgd [ f q ˙ uh s h mn r ¯ ’ s gd f ˙ tf d

ff d k cr ˙ r r n b h ˙ s d c vh s g s gd e d q lh n mh b f ˙ tf d f d md q ˙ s n q r ( ˙ q d h m s gd ah e tmċ ld ms ˙ k q d oq d r d m,

s ˙ s h n mr n e RN’ j ( · Ro’ 1 ( ˙ mc. n q RN’ p ( · Ro’ 1 ( r taf q n tor - Sgd r tod q r xlld s q x h r q d ˙ k h y d c

˙ r ˙ f ˙ tf d r xlld s q x ˙ mc s gd q d e n q d s gd e d q lh n mh b b ġ q f d r ˙ q d q d k ˙ s d c s n s gd e d q lh n mh b

’ ˙ ms h b n llts h mf ( f ˙ tf d ff d k cr - Ad h mf ˙ Bgd q m, Rh ln mr s gd n q x h s cn d r mn s cd od mc n m s gd

2 , ch ld mr h n m˙ k ld s q h b n m s gd vn q k c, un k tld - Sgd k ˙ s s d q gn vd ud q d ld q f d r e q n l s gd f ˙ tf d ffw,

h mf + vh s gh m AQRS, d w˙ b s s d q lr h m s gd K˙ f q ˙ mf h ˙ m- =cR, r tod q f q ˙ uh s x h m s gq d d ch ld mr h n mr +

ad h mf ˙ Bgd q m, Rh ln mr f ˙ tf d s gd n q x n m ˙ r tod q f q n to+ h r ˙ uh ˙ ak d b n ms d ws vgd q d s n ˙ ook x s gd

q d k ˙ s h n m oq n on r d c ax Z 0 + 1 “ - Sgd r s q tb s tq d n e =b gtb ˙ q q n ˙ mc Sn vmr d mc r tod q f q ˙ uh s x e q n l

˙ l̇ s gd l̇ s h b ˙ k on h ms n e uh d v h r q d lh mh r b d ms n e s gd =AIL ln cd k Z 0 / “ + vgh b g h r ˙ ch Ωd q d mb d

n e s vn BR ˙ b s h n mr ˙ r vd k k -

H m Z 0 + 1 “ + s gd ct˙ k h s x h r ȧ r d c n m ˙ s n on k n f h b ˙ k s vh r s + vgd q d s gd s vh r s h r q d ˙ k h y d c ax

s ˙ jh mf s gd ch ˙ f n m˙ k r taf q n to n e s gd oq n ctb s n e s gd n q h f h m˙ k Kn q d ms y f q n to vh s g ˙ m Ro’ 1 (

o˙ q s n e s gd Q, r xlld s q x- Nm ˙ =cR ȧ b jf q n tmc+ h mr s d ˙ c+ s gd ˙ m˙ k n f n tr s n on k n f h b ˙ k s vh r s

h r ṁ s tq ˙ k k x q d k ˙ s d c s n s gd ’ mn m, tmh ptd ( b gn h b d n e s gd Kn q d ms y r ta˙ k f d aq ˙ h mr h cd s gd ˙ ms h , cd
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Rh s s d q h r n ld s q x p � ’ 1 . 1 ( → p o ’ 1 ( · p o ’ 1 ( - H mcd d c+ h m s gh r e q ˙ ld vn q j s gh r s n on k n f h b ˙ k s vh r s

b n q q d r on mcr s n s q ˙ ch mf s gd ˙ ms h r xlld s q h b ȯ q s n e s gd s n q r h n m σ e n q ˙ b n r ln k n f h b ˙ k b n mr s ˙ ms

Γ - Ln q d oq d b h r d k x+ s gd b gn h b d ˙ r Kn q d ms y f q n to n e n md n e s gd s vn Ro’ 1 ( e ˙ b s n q r – vgh b g

b n q q d r on mcr s n s gd tms vh r s d c s gd n q x h m s gd fi˙ s a˙ b jf q n tmc – h r gd q d ˙ r r n b h ˙ s d c vh s g ˙

mn m, u̇ mh r gh mf r o˙ b d , s h ld s n q r h n m σ ∈; / - Nm s gd n s gd q g˙ mc+ b gn n r h mf h mr s d ˙ c s gd ch ˙ f n ṁ k

r taf q n to RN’ 0 . 1 ( B ∼ RN’ 1 . 1 ( ˙ r Kn q d ms y f q n to – vgh b g b n q q d r on mcr s n s gd s n on k n f h b ˙ k k x

s vh r s d c s gd n q x h m ˙ fi̇ s a˙ b jf q n tmc – h r gd q d ˙ r r n b h ˙ s d c vh s g s gd b gn h b d n e ˙ s n q r h n mk d r r

r oh m, b n mmd b s h n m h m ˙ ȧ b jf q n tmc vh s g b n r ln k n f h b ˙ k b n mr s ˙ ms Γ ; � σ 1 ∈; / -

Sgd ff q r s r s d o s n v̇ q cr b n mr s q tb s h mf s gd r tod q , Bgd q m, Rh ln mr s gd n q x b n tok d c s n l˙ s s d q

ff d k cr e n q =b gtb ˙ q q n , Sn vmr d mc r tod q f q ˙ uh s x h r s n od q e n q l ˙ r th s ˙ ak d f ˙ tf d , ffwh mf n e s gd

e d q lh n mh b o˙ q s n e s gd r tod q , f ˙ tf d r xlld s q x- Sgd f ˙ tf d r xlld s q x ˙ s s gd pt˙ ms tl k d ud k h r

q d ok ˙ b d c ax s gd AQRS r xlld s q x ˙ mc s gd f ˙ tf d ȯ q ˙ ld s d q r ˙ q d q d ok ˙ b d c ax s gd f gn r s ffd k cr

vgh b g+ h m s gd oq d r d ms b ˙ r d h m vgh b g s gd f ˙ tf d ffwd c r xlld s q h d r ˙ q d n e e d q lh n mh b s xod + ˙ q d

b n llts h mf r b ˙ k ˙ q ff d k cr - Sn b n lok d s d s gd f ˙ tf d , ffwh mf oq n b d ctq d + n md md d cr ˙ m ˙ twh k h ˙ q x

r d b s n q + ˙ k r n jmn vm ˙ r ˙ m ˙ ms h , f gn r s r d b s n q + vgh b g+ h m s gh r b ˙ r d + b n mr h r s r n e ˙ r d s n e b n llts h mf

r b ˙ k ˙ q ff d k cr ˙ mc ˙ r d s n e e d q lh n mh b M˙ j̇ mh r gh , K˙ ts q to ff d k cr Z 1 “ - Sgd f gn r s r ˙ mc s gd ˙ ms h ,

f gn r s r ˙ q d b n llts h mf r b ˙ k ˙ q ff d k cr ad k n mf h mf s n b n mi tf ˙ s d c q d oq d r d ms ˙ s h n mr n e s gd an r n mh b

f ˙ tf d f q n to F - H m e ˙ b s s gd x s tq m n ts s n r o˙ m ˙ pt˙ s d q mh n mh b , J̇̃ gk d q l̇ mh e n k c vgh b g b ˙ q q h d r

˙ s q h , gn k n ln q ogh b ˙ b s h n m n e F - Eh ṁ k k x+ tr h mf s gd vn q j n e J̇ otr s h m ˙ mc R˙ tk h ṁ Z 1 “ + vd

s q ˙ mr k ˙ s d s gd cd f q d d r n e e q d d cn l n e s gd Bgd q m, Rh ln mr r tod q f q ˙ uh s x h m s d q lr n e s gd n md r n e ˙

r tod q , Bgd q m, Rh ln mr s gd n q x vh s g M ; 3 d ws d mcd c r tod q r xlld s q x b n tok d c s n l̇ s s d q - Sg˙ s

s gd n q x ġ r ˙ r b ˙ k ˙ q on s d ms h ˙ k + vgh b g b ˙ m ad q d k ˙ s d c s n s gd f ˙ tf d , ffwh mf n e s gd Bgd q m, Rh ln mr

n m s gd r tod q f q n to-

Ne b n tq r d + s gd q d ˙ q d r d ud q ˙ k f ˙ tf d , ffwh mf b gn h b d r ˙ mc vd vh k k d wok n q d s gd l+ on h ms h mf

n ts s gd q d k d u̇ ms e d ˙ s tq d r n e s gd b n q q d r on mch mf pt˙ ms h y d c s gd n q h d r - H m s gd AQRS e n q l̇ k h r l

s gd f ˙ tf d , ffwh mf h r b gn r d m ax ˙ cch mf s n s gd ˙ b s h n m s gd AQRS u̇ q h ˙ s h n m n e s gd f ˙ tf d , ffwh mf

e d q lh n m Φ- Sgd k ˙ s s d q ġ r s n b ˙ q q x md f ˙ s h ud f gn r s mtlad q + h s r gn tk c ad Kn q d ms y h mu̇ q h ˙ ms

˙ mc+ r h mb d ˙ s s gh r r s ˙ f d vd ˙ q d f ˙ tf d , ffwh mf n mk x s gd e d q lh n mh b f ˙ tf d r xlld s q h d r + h s g˙ r s n

ad f ˙ tf d h mu̇ q h ˙ ms tmcd q s gd an r n mh b r xlld s q h d r -

H m o˙ q s h b tk ˙ q + vd on h ms n ts s ġ s + ˙ ln mf s gd on r r h ak d f ˙ tf d , ffwh mf b gn h b d r + s gd q d h r ˙ m

tmb n mud ms h n ṁ k n md + vgn r d cd f q d d r n e e q d d cn l b n q q d r on mc s n ˙ oq n o˙ f ˙ s h mf l̇ r r h ud Ch q ˙ b

r oh mn q + vgh b g q d oq n ctb d r s gd ff d k c b n ms d ms n e s gd ln cd k cd r b q h ad c ax =k u̇ q d y + U̇ k d my td k ˙

˙ mc Y˙ md k k h Z 0 0 + 0 1 “ + s n ad q d e d q q d c s n h m s gd r d ptd k ˙ r =UY ln cd k - Sgd k ˙ s s d q h r ȧ r d c n m ˙ m

K ; 1 r tod q f q n to ˙ mc oq n uh cd r ˙ ogd mn ld mn k n f h b ˙ k cd r b q h os h n m n e f q ˙ ogd md - H m s g˙ s b ˙ r d +

˙ s gq d d ch ld mr h n ṁ k Bgd q m, Rh ln mr s gd n q x vh s g NRo’ 1 ∧ 1 ( f ˙ tf d f q n to+ ˙ mc s gd e d q lh n mh b

0 , e n q lr χ�G + G ; 0 . 1 + h m s gd ah e tmc˙ ld ms ˙ k n e s gd Ro’ 1 ( ·RN’ 1 ( f q n to ˙ q d vq h s s d m h m s d q lr
n e r oh m, 0 , 1 ffd k cr φ�G s gq n tf g n e s gd =mr ˙ s y 9

χ�G ; g d g ’ β g (
�
α φ

α
G . ’ 0 - 1 (

vgd q d d g + g ; / . 0 . 1 + ˙ q d s gd uh d k ad h m 0 , e n q lr n e s gd s gq d d ch ld mr h n m˙ k r o˙ b d s h ld ˙ mc β g

˙ q d s gd b n q q d r on mch mf f ˙ ll̇ l̇ s q h b d r - Rh mb d d g ˙ mc φα
G n mk x d ms d q s gd ˙ b s h n m s gq n tf g

s gd ˙ an ud =mr ˙ s y + s gd s gd n q x h r h mu̇ q h ˙ ms tmcd q s gd k n b ˙ k q d r b ˙ k h mf r xlld s q x Z 0 0 “ 9 d g ⊂
ι ’ s ( d g . φα

G ⊂ +
δ � r ( φ

α
G + ι ’ s ( ad h mf ˙ q d ˙ k e tmb s h n m- Sgd Ro’ 1 ( , b n mmd b s h n m h r h cd ms h ff d c vh s g
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s gd Kn q d ms y n md ψℓ a + ˙ mc ˙ r ȯ b d , s h ld s n q r h n m S g ; A d g h r ˙ k k n vd c e n q - Ax r th s ˙ ak x ffwh mf

s gd k n b ˙ k q d r b ˙ k h mf r xlld s q x n e d g + S g b ˙ m ad l˙ cd b n mr s ˙ ms n e s gd e n q l9

S g ; A d g • c d g ) ψ g i S d i ; σ δ g i j d
i S d j . ’ 0 - 2 (

σ ad h mf ˙ ch ld mr h n me tk b n mr s ˙ ms -

Sgd =mr ˙ s y ’ 0 - 1 ( ˙ ln tms r s n r d s s h mf s gd r oh m, 2 , 1 b n lon md ms n e s gd f q ˙ uh s h mn ffd k cr s n

y d q n + jd d oh mf gn vd ud q ˙ mn m, y d q n r oh m, 0 , 1 b n lon md ms - =r ˙ b n mr d ptd mb d n e s gh r b gn h b d + s gd

n q h f h ṁ k Bgd q m, Rh ln mr s gd n q x xh d k cr ˙ m d Ωd b s h ud ln cd k cd r b q h ah mf ˙ oq n o˙ f ˙ s h mf l̇ r r h ud

r oh m, 0 , 1 Ch q ˙ b ffd k c φ� ; φ�+ ) g φ
�
1 + vgn r d l˙ r r h r q d k ˙ s d c s n s gd r o˙ b d s h ld s n q r h n m σ - Sgh r

ln cd k h r r th s d c s n cd r b q h ad f q ˙ ogd md h m s gd oq d r d mb d n e r o˙ b d , s h ld b tq u̇ s tq d ˙ mc s n q r h n m-

H m Z 0 2 “ s gd ln cd k n e Z 0 0 “ h r d lad ccd c h m r tod q f q ˙ uh s x- Eh q r s n e ˙ k k h s h r d lad ccd c h m

∂ c R 2 r tod q f q ˙ uh s x ax h cd ms h e xh mf h s r f ˙ tf d r tod q f q n to vh s g s gd NRo’ 1 ∧ 1 ( , e ˙ b s n q n e s gd
r tod q , ∂ c R 2 r xlld s q x NRo’ 1 ∧ 1 ( · RN’ 1 . 0 ( - Sgd A ; 2 r tod q f q ˙ uh s x h r s gd m b ġ q ˙ b s d q h y d c

˙ r s gd an tmc˙ q x s gd n q x n e ˙ m ∂c R 3 r tod q f q ˙ uh s x vh s g K ; 1 r tod q r xlld s q x Z 0 3 “ - H m s gh r

gn k n f q ˙ ogh b b n q q d r on mcd mb d + ˙ m ˙ ooq n oq h ˙ s d ȯ q ˙ ld s q h y ˙ s h n m n e s gd ∂ c R 3 r ȯ b d h r b gn r d m+

vgh b g b n q q d r on mcr s n ˙ m ∂ c R 2 , r k h b h mf n e s gd r ˙ ld r ȯ b d - Etq s gd q ln q d + ax b gn n r h mf r th s ˙ ak d

an tmċ q x b n mch s h n mr e n q s gd e n tq , ch ld mr h n m˙ k ffd k cr + s gd ln cd k n e Z 0 0 “ h r q d s q h d ud c ˙ s s gd

∂ c R 2 an tmc˙ q x- H m s gh r oh b s tq d s gd r oh m, 0 , 1 ffd k c φ� + vgh b g n tf gs s n cd r b q h ad s gd b n k k d b s h ud

d k d b s q n m ln cd r h m s gd f q ˙ ogd md + n q h f h ṁ s d r e q n l s gd p “ c h “ k b n lon md ms n e s gd A ; 3 f q ˙ u,

h s h mn ffd k c ’ h - d - s gd b n lon md ms n e s gd f q ˙ uh s h mn 0 , e n q l ˙ k n mf s gd ch q d b s h n m od q od mch b tk ˙ q s n

s gd an tmc˙ q x( + ˙ mc s gd s n q r h n m o˙ q ˙ ld s d q σ + vgh b g ad ġ ud r ˙ r ˙ l̇ r r s d q l e n q s gd r oh mn q

φ + h r ṁ s tq ˙ k k x q d k ˙ s d c s n s gd b tq u̇ s tq d n e s gd ∂ c R 2 r o˙ b d s h ld - Gn vd ud q + vgh k d h m s gd =UY

ln cd k n e Z 0 0 + 0 1 “ s gd oq d r d mb d n e ˙ b n r ln k n f h b ˙ k b n mr s ˙ ms + vh s g s gd b n q q d r on mch mf d mg˙ mb d ,

ld ms n e s gd f ˙ tf d r xlld s q x s n NRo’ 1 ∧ 1 ( · RN’ 0 . 1 ( + h r n os h n ṁ k + s gh r h r mn s s gd b ˙ r d h e

n md ˙ h lr s n h cd ms h e x s gd BR ln cd k vh s g C;2 r tod q f q ˙ uh s x+ r h mb d s gd =b gtb ˙ q q n , Sn vmr d mc

l˙ o Z 8 “ + n m vgh b g s gd h cd ms h ff b ˙ s h n m h m Z 0 2 “ h r a˙ r d c+ q d pth q d r ˙ mn m, u̇ mh r gh mf b n r ln k n f h b ˙ k

b n mr s ˙ ms + vgh b g h mctb d r ˙ mn m, u̇ mh r gh mf l˙ r r s d q l e n q s gd Ch q ˙ b r oh mn q φ -

H m an s g s gd b n mr s q tb s h n mr h m Z 0 0 “ ˙ mc Z 0 2 “ + s gd b n mch s h n m ’ 0 - 1 ( h r ots ax g˙ mc- =m

h lon q s ˙ ms f n ˙ k n e s gd oq d r d ms o˙ od q h r s n q d s q h d ud h s cxm˙ lh b ˙ k k x vh s gh m ˙ b n u̇ q h ˙ ms AQRS,

pṫ ms h y d c r d s s h mf - =r r ˙ h c ˙ an ud + ax ˙ K˙ mc˙ t, s xod f ˙ tf d , ffwh mf n e s gd ’ f ˙ tf d ( r tod q r xl,

ld s q x+ vd ˙ q d ˙ ak d s n r d d s ġ s s gd q d h r n md l˙ r r k d r r Ch q ˙ b r oh mn q oq n o˙ f ˙ s h mf - Gn vd ud q + s n

b n lo˙ q d h s vh s g s gd =mr ˙ s y ’ 0 - 1 ( e n q s gd b ˙ r d n e ˙ l˙ r r h ud r oh mn q + ˙ r h s h r s gd b ˙ r d h m Z 0 2 “ + vd

g˙ ud s n ln ch e x s gd f ˙ tf d , ffwh mf s d q l ax ˙ cch mf ˙ ffq r s n q cd q ch Ωd q d ms h ˙ k ˙ mc ˙ un q s h b h s x s d q l

s n s gd ˙ b s h n m- Ax ˙ r h lok d ˙ m˙ k xr h r n e s gd pt˙ cq ˙ s h b ȯ q s n e s gd ˙ b s h n m+ h s h r s gd m d ˙ r x s n

r gn v s ġ s s gd Ch q ˙ b r oh mn q g˙ r ˙ mn m, u̇ mh r gh mf l̇ r r q d k ˙ s d c s n s gd b n r ln k n f h b ˙ k b n mr s ˙ ms -

=mn s gd q n ts b n ld n e n tq ˙ ṁ k xr h r h r s gd r s tcx n e s gd r xlld s q x oq n od q s h d r n e s gd pṫ m,

s tl ln cd k n m s gd k n vd q , r h cd n e s gd q d k ˙ s h n m h m ’ 0 - 0 ( - H m o˙ q s h b tk ˙ q vd ffmc+ ˙ s k d ˙ r s e n q

s gd b n mud ms h n ṁ k K˙ mċ t f ˙ tf d , ffwh mf + s ġ s s gd pt˙ ms tl BR, s gd n q x d wgh ah s r ˙ q h f h c M ; 3

vn q k c, un k tld r tod q r xlld s q x n m ∂c R 2 + vgh b g b n loq h r d r + ad r h cd r s gd AQRS r xlld s q x+ ˙ k r n

˙ m d ld q f h mf [ ud b s n q ¯ , r tod q r xlld s q x Z 0 4 z 0 7 “ - Vd r g˙ k k d wo˙ mc n m s gh r o˙ q s h b tk ˙ q h r r td h m

˙ e n q s gb n lh mf ȯ od q Z 0 8 “ -

Sgd ȯ od q h r n q f ˙ mh y d c ˙ r e n k k n vr 9 h m r d b s h n m 1 vd cd ffmd s gd b k ˙ r r h b ˙ k r xlld s q h d r

n e s gd A ; 2 Bgd q m, Rh ln mr r tod q f q ˙ uh s x ˙ mc h s r AQRS r xlld s q h d r - H m o˙ q s h b tk ˙ q h m
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r tar d b s h n m 1 - 0 vd q d b ˙ k k s gd a˙ r h b e ˙ b s r ˙ an ts s gq d d ch ld mr h n ṁ k =cR K , d ws d mcd c r tod q ,

f q ˙ uh s x- H m r tar d b s h n m 1 - 1 vd q d uh d v h s r h ms d q oq d s ˙ s h n m ˙ r cd r b q h ah mf s gd f q ˙ ogd md h m s gd

=UY =mr ˙ s y - H m r tar d b s h n m 1 - 2 + vd oq d r d ms s gd AQRS e n q ltk ˙ s h n m- H m r tar d b s h n mr 1 - 3

˙ mc 1 - 4 + s gd r d b n mċ q x AQRS r xlld s q x ´r h r ch r b tr r d c ˙ r vd k k ˙ r s gd [ ud b s n q ¯ AQRS r xl,

ld s q x s q ˙ mr e n q l˙ s h n mr r λ . ´r λ - H m r d b s h n m 2 + vd ffm˙ k k x pt˙ ms h y d s gd ln cd k ax b n mr h cd q h mf

ch Ωd q d ms s xod r n e f ˙ tf d , ffwh mf 9 0 ( ˙ b n mud ms h n ṁ k f ˙ tf d , ffwh mf k d ˙ ch mf s n ˙ l˙ r r k d r r Ch q ˙ b

r oh mn q ’ K˙ mċ t f ˙ tf d , ffwh mf ( ˙ mc xh d k ch mf ˙ cṫ k M ; 3 r tod q r xlld s q h b ln cd k + 1 ( K̇ mc˙ t

f ˙ tf d , ffwh mf vh s g ˙ cch s h n ṁ k mn m, k h md ˙ q s d q lr s n q d oq n ctb d s gd r b ˙ k ˙ q on s d ms h ˙ k h m s gd ct˙ k

s gd n q x+ 2 ( ˙ m ˙ cch s h n ṁ k s d q l ’ M˙ j̇ mh r gh , K̇ ts q to s d q l( s n ˙ k k n v e n q l˙ r r cd e n q l˙ s h n mr n e

s gd ln cd k + 3 ( ˙ m r ´r f ˙ tf d , ffwh mf ȧ r d c n m s gd oq d r d mb d n e ˙ r d b n mc˙ q x AQRS r xlld s q x ´r

˙ mc+ ffṁ k k x+ 4 ( ˙ m tmb n mud ms h n ṁ k f ˙ tf d , ffwh mf + vgh b g q d oq n ctb d r s gd =UY =mr ˙ s y vh s g ˙

mn m, u̇ mh r gh mf l˙ r r -

Vd b n mb k tcd vh s g s gd r tll̇ q x ˙ mc vh s g s gd e ts tq d od q r od b s h ud r -

1 C42 A fi d ws d mcd c Agd p mfi Rh ln mr r tod p f p S uh s x

1 - 0 AZ r h a e Z a s r

Vd ffq r s q d b ˙ k k r n ld a˙ r h b e ˙ b s r ˙ an ts A ; 2 r tod q f q ˙ uh s x vh s g md f ˙ s h ud b n r ln k n f h b ˙ k

b n mr s ˙ ms - =r h r vd k k , jmn vm e q n l s gd vn q j n e =b gtb ˙ q q n ˙ mc Sn vmr d mc Z 8 “ + K , d ws d mcd c

C;2 r tod q f q ˙ uh s x n m ∂ c R 2 b ˙ m ad e n q ltk ˙ s d c h m s d q lr n e ˙ Bgd q m, Rh ln mr f ˙ tf d s gd n q x-

Ln q d oq d b h r d k x+ h m s gd ˙ ar d mb d n e mn m, s q h uh ˙ k an tmċ q x b n mch s h n mr + h s b ˙ m ad q d ogq ˙ r d c ˙ r s gd

ch Ωd q d mb d n e s vn Bgd q m, Rh ln mr K˙ f q ˙ mf h ˙ mr + ˙ r r n b h ˙ s d c+ q d r od b s h ud k x+ vh s g s gd r tod q f q n tor

E) ; NRo’ j ∧ 1 ( ˙ mc E� ; NRo’ p ∧ 1 ( + vh s g j ) p ; K ’ ˙ mc an r n mh b ȯ q s r RN’ j ( · Ro’ 1 ( � )(

˙ mc RN’ p ( · Ro’ 1 ( � � ( + q d r od b s h ud k x( 9

GRSCG= ; G � D) (
AR � G � D� (

AR ω ’ 1 - 0 (

Sgd f ˙ tf d b n mmd b s h n mr n e s gd s vn BR s gd n q h d r ˙ q d

̸ � )( ;
0

1
ψ x ı� )( C x ı )∂ G I

� )( Q G I ) ´J � S G χ � )(
� S G ’ 1 - 1 (

̸ � � ( ;
0

1
ψ] x ]ı

� � ( C ] x ]ı )∂
ˆG Î
� � ( Q ˆG Î )

´J �̂ S ˆG χ � � (

�̂ S ˆG ω ’ 1 - 2 (

Gd q d C x ı ’ x . ı ; / . 0 . 1 ( + C ] x ]ı ’ ] x . ]ı ; / . 0 . 1 ( ˙ q d s gd f d md q ˙ s n q r n e p � ’ 0 . 1 ( � )( ≥ p o ’ 1 ( � )( ˙ mc

p � ’ 0 . 1 ( � � ( ≥ p o ’ 1 ( � � ( + q d r od b s h ud k x+ Q G I ’ G . I ; 0 . − − − j ( + Q ˆG Î ’ ˆG . Î ; 0 . − − − p ( ˙ q d s gd

f d md q ˙ s n q r n e RN’ j ( ˙ mc RN’ p ( + q d r od b s h ud k x+ vgh k d J � S G + J �̂ S ˆG ’ � ; 0 . 1 ∞ Ro’ 1 ( � )( + �̂ ;

0 . 1 ∞ Ro’ 1 ( � � ( ( ˙ q d s gd ’ L˙ i n q ˙ m˙ ( e d q lh n mh b f d md q ˙ s n q r n e s gd s vn r tod q f q n tor -
+ Eh ṁ k k x+

ψ � − ( + ∂ � − ( + χ � − ( cd mn s d s gd b n q q d r on mch mf f ˙ tf d b n mmd b s h n mr + s gd k ˙ r s ad h mf ˙ r r n b h ˙ s d c

vh s g L˙ i n q ˙ ṁ r oh mn q 0 , e n q lr -

Sgd q d k ˙ s h n m ad s vd d m s gd s n on k n f h b ˙ k BR s gd n q x ˙ mc C;2 K , d ws d mcd c r tod q f q ˙ uh s x

’ vgh b g cn d r mn s g˙ ud k n b ˙ k oq n o˙ f ˙ s h mf cd f q d d r n e e q d d cn l( vh s g ∂ c R 2 q ˙ ch tr V + h r e n tmc

+Td cd mn s d vh s g ] a] q s gd ] ci n h ms e d q lh n m3 fiJ ⃝ J L A + A ad h mf s gd b g] q f d b n mi tf ] s h n m l] s q h w-
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ax h ms q n ctb h mf s gd ffd k cr 9

ψ g i ;
0

1

)
ψ x ı� )( ) ψ] x ]ı

� � (

(
’ 1 - 3 (

D j ;
V

3

�
ψ � )( x ı � ψ � � ( ] x ]ı

(
δ g i j ’ 1 - 4 (

vgd q d ψ g i h r h cd ms h ffd c vh s g s gd ’ s n q r h n mk d r r ( r oh m b n mmd b s h n m n e s gd Kn q d ms y ˙ k f d aq ˙ 9

p � ’ 0 . 1 ( B ∼ p � ’ 1 . 1 ( ; p � ’ 0 . 1 ( � )( · p � ’ 0 . 1 ( � � (

˙ mc D g ˙ r s gd an r n mh b b n lon md ms r n e s gd r tod q uh d k ad h m n e s gd K , d ws d mcd c r tod q r o˙ b d - Mn s d

s g˙ s + h m d pr - ’ 1 - 3 ( ˙ mc ’ 1 - 4 ( + s gd h cd ms h ffb ˙ s h n m n e s gd h mch b d r x . ı . ω ω ω ˙ mc ] x . ]ı . ω ω ω vh s g s gd

˙ mgn k n mn lh b Kn q d ms y h mch b d r g . i . ω ω ω h r tmcd q r s n n c h m s gd cd ffmh s h n m n e s gd r oh m b n mmd b s h n m

˙ mc cq d h ad h m n e A ; 2 r tod q f q ˙ uh s x- Sgh r b n q q d r on mcr s n s gd e ˙ b s s g˙ s s gd r tod q f q ˙ u,

h s x K˙ f q ˙ mf h ˙ m d wgh ah s r l̇ mh e d r s h mu̇ q h ˙ mb d vh s g q d r od b s s n s gd ch ˙ f n ṁ k Kn q d ms y f q n to

RN’ 0 . 1 ( B ∼ RN’ 1 . 1 ( -

Qd b d ms k x+ r n ld n e tr q d b n mr h cd q d c+ h m Z 0 2 “ + s gd =b gtb ˙ q q n , Sn vmr d mc s gd n q x Z 8 “ ˙ mc s gd

b n q q d r on mcd mb d ’ 1 - 0 ( e n q s gd r od b h ˙ k b ˙ r d K ; j ; 1 + p ; / - H m o˙ q s h b tk ˙ q + s gd ffd k c d pṫ s h n mr

n e s gd K ; 1 ∂c R 2 r tod q f q ˙ uh s x vd q d e n tmc ˙ r ˙ r xlos n s h b an tmc˙ q x b n mch s h n mr n m s gd r t,

od q f q ˙ uh s x ffd k c, r s q d mf s gr n e K ; 1 ∂c R 3 otq d r tod q f q ˙ uh s x+ ˙ k n mf s gd k h md r ch r b tr r d c h m Z 0 3 “ -

H m s ġ s e q ˙ ld vn q j+ NRo’ 1 ∧ 3 ( , h mu̇ q h ˙ ms Md tl˙ mm b n mch s h n mr ˙ q d q d b n ud q d c n m s gd an tmc,

˙ q x ˙ r b n mr h r s d mb x b n mch s h n mr e n q r tod q r xlld s q x n e s gd e tk k ˙ b s h n m- =m K ; j ; 1 ∂c R 2

cd r b q h os h n m n e s gn r d Md tl˙ mm b n mch s h n mr v̇ r e n tmc+ h m Z 0 2 “ + e n q ˙ m ˙ r xlos n s h b an tmc˙ q x

k n b ˙ s d c ˙ s q ⊂ ⇒ ˙ r ˙ o˙ q s h b tk ˙ q ˙ r xlos n s h b k h lh s + h mr oh q d c ax s gd r n , b ˙ k k d c [ tk s q ˙ r oh mmh mf

k h lh s ¯ Z 1 / “ h m s gd Ed Ω d q l˙ m, Fq ˙ ġ l o˙ q ˙ ld s q h y ˙ s h n m n e s gd A ; 3 r tod q ffd k cr -

Sgd q d r tk s h mf K ; j ; 1 + A ; 2 r tod q f q ˙ uh s x K˙ f q ˙ mf h ˙ m q d ˙ cr 9

G � 2 ( ;

)
N g i � 0

2 V 1
D g D i � 0

1 V
χ́ G β

g i χ G

(
D j δ g i j �

0

1 V
∂ c ∂) 1 χ́ G

)
Aχ G �

0

1 V
δ G I ∂χI

(
.

’ 1 - 5 (

vgd q d g . i . ω ω ω ; / . 0 . 1 ∞ RN’ 0 . 1 ( B ∼ RN’ 1 . 1 ( + G . I ; 0 . 1 ∞ RN’ 1 ( - ’ Sgd RN’ 1 ( q d od ˙ s d c

h mch b d r ˙ q d ld ˙ ms s n ad r tlld c n ud q + h mcd od mcd ms k x n e s gd h q on r h s h n m( - H s r d pt˙ s h n mr

n e ln s h n m ˙ q d d ˙ r h k x vq h s s d m+ tr h mf ’ 1 - 3 ( + ’ 1 - 4 ( + ˙ r s gd NRo’ 1 ∧ 1 ( � )( · RN’ 0 . 1 ( � � ( L˙ tq ,

d q , Ḃ q s ˙ m d pṫ s h n mr 9

N x ı
� )( ;

h

V
χ́ G S β j χ G δ

x ı j .

A � )( χ G ;
0

1 V
∂ S δ G IχI .

c ∂ ; δ G I χ́ G S χI .

N] x ]ı
� � ( ; / . ’ 1 - 6 (

vgd q d 9

N x ı� )( • c ψ x ı� )( ) ψ x j� )( S ψ � )( j
ı . N] x ]ı

� � ( • c ψ] x ]ı
� � ( ) ψ] x ]j

� � ( S ψ � � ( ]j
]ı . ∂ G I

� )( ; δ G I∂ ω ’ 1 - 7 (
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1 - 1 = ln cd k e n p f p Z ogd md e p n l C92 r tod p f p Z uh s x

Sgd ˙ h l n e s gd ˙ m˙ k xr h r h m Z 0 2 “ v̇ r s n l˙ jd b n ms ˙ b s vh s g s gd q d r tk s r n e Z 0 0 “ + vgd q d s gd A ; 2

Bgd q m, Rh ln mr s gd n q x n e s gd r tod q f q n to NRo’ 1 ∧ 1 ( � )( v̇ r b n mr h cd q d c+ ˙ r r tlh mf gn vd ud q ˙

od b tk h ˙ q =mr ˙ s y e n q s gd n cc b n lon md ms n e s gd f ˙ tf d b n mmd b s h n m 0 , e n q l9

χ�G ; h ’ β g (
�
α φ

α
G d
g ω ’ 1 - 8 (

Gd q d + d g . β g ˙ q d + q d r od b s h ud k x+ s gd cq d h ad h m ˙ mc ˙ r d s n e f ˙ ll˙ l̇ s q h b d r n m s gd A ; 2 vn q k c,

un k tld vgd q d s gd Bgd q m, Rh ln mr s gd n q x h r cd ffmd c- Vh s g s gd ˙ r r tlos h n m ’ 1 - 8 ( + s gd BR

K˙ f q ˙ mf h ˙ m s tq mr n ts s n cd r b q h ad s gd k n b ˙ k cxm˙ lh b r n e s gd r oh m, 0 . 1 ffd k c φ • φ G 9+ ) h φ G 91 -

Ln q d oq d b h r d k x+ φ h r ˙ Ch q ˙ b r oh mn q r ˙ s h r e xh mf h m f d md q ˙ k s gd l̇ r r h ud Ch q ˙ b d pt˙ s h n m+ vh s g

l˙ r r f h ud m h m s d q lr n e s gd b n ms n q r h n m σ ; +
5 δ
g i j ’ Ad U g ( i j [ - En q mn m, y d q n σ + ˙ r ch r b tr r d c

h m Z 0 0 “ + s gd b n ms n q r h n m b ˙ m ad r d s s n y d q n ax ˙ q d cd ffmh s h n m n e s gd r oh m b n mmd b s h n m+ ˙ mc vh s g

s g˙ s b gn h b d s gd a˙ b jf q n tmc r o˙ b d , s h ld s tq mr n ts s n ad ∂ c R 2 + vh s g b n r ln k n f h b ˙ k b n mr s ˙ ms

� σ 1 + ˙ mc s gd vn q k c, un k tld r xlld s q x h r d mġ mb d c s n RN’ 1 . 1 ( ± - 1

H m Z 0 2 “ h s v̇ r r gn vm s g˙ s + h m s gd b ˙ r d n e b n ms n q r h n m σ ; � +
V + s gd ln cd k n e Z 0 0 “ b ˙ m

ad q d b n ud q d c ˙ s s gd ˙ r xlos n s h b an tmċ q x n e ∂c R 3 + K ; 1 r tod q f q ˙ uh s x- H s b n q q d r on mcr s n

h lon r h mf h m ˙ mn m, s q h uh ˙ k v̇ x s gd b n mch s h n m s g˙ s h m A ; 3 r tod q f q ˙ uh s x oq n i d b s r n ts s gd

r oh m, 0 . 1 o˙ q s n e s gd f q ˙ uh s h mn ffd k c9

� ]λΦ ]λ G ; / ≃ β λχλG ; � β k χ k G ; 2 h φ G ∈; / ’ 1 - 0 / (

vgd q d � . Φ cd mn s d A ; 3 f ˙ ll˙ , l˙ s q h b d r ˙ mc f q ˙ uh s h mn + q d r od b s h ud k x+ ]λ ; ’ λ . q ( ; / . 0 . 1 . 2

ad h mf gn k n mn lh b vn q k c h mch b d r -

Sgd =mr ˙ s y ’ 1 - 8 ( n e Z 0 0 “ + h m k h f gs n e h s r q d k ˙ s h n m vh s g r tod q f q ˙ uh s x h m A ; 2 Z 8 “ ˙ mc h m

A ; 3 Z 0 2 “ + h r q d l̇ q j̇ ak d h m r d ud q ˙ k q d r od b s r 9

⊗ H s h ms q n ctb d r h m s gd s n on k n f h b ˙ k Bgd q m, Rh ln mr K˙ f q ˙ mf h ˙ m ˙ cd od mcd mb d n m s gd r o˙ b d ,

s h ld a˙ b jf q n tmc ˙ mc ˙ k n b ˙ k cxṁ lh b r e n q s gd r oh mn q φ -

⊗ H s h lok h d r s ġ s s gd q ˙ ch ˙ k b n lon md ms n e s gd A ; 3 f q ˙ uh s h mn h r mn s r tooq d r d c h m s gd

˙ r xlos n s h b k h lh s -

⊗ H s ˙ k r n h lok h d r ˙ mn m, s q h uh ˙ k q d k ˙ s h n m ad s vd d m s gd vn q k c, un k tld cq d h ad h m d g ˙ mc s gd

an r n mh b o˙ q s n e s gd r tod q , cq d h ad h m D g + vgh b g h r ch r b tr r d c h m cd s ˙ h k h m Z 0 2 “ -

Vgd m vq h s h mf s gd =mr ˙ s y ’ 1 - 8 ( + ˙ b k d ˙ q ch r s h mb s h n m ġ r s n ad l˙ cd ad s vd d m s gd s ˙ q f d s r o˙ b d

pṫ ms h s h d r + vgh b g ˙ q d b n mmd b s h n mr n e s gd r tod q ˙ k f d aq ˙ + ˙ mc s gd vn q k c, un k tld pṫ ms h s h d r d g +

φ + ˙ mc s gd vn q k c, un k tld Kn q d ms y b n mmd b s h n m- H s h r ˙ ooq n oq h ˙ s d + s gd q d e n q d + s n h ms q n ctb d ˙

ch Ωd q d ms mn s ˙ s h n m e n q s gd r oh mn q h ˙ k h mcd w n m s gd vn q k c, un k tld + cd mn s h mf h s ax [ oq h ld c̄

f q d d j k d s s d q r - =b b n q ch mf k x+ d p- ’ 1 - 8 ( vh k k s gd m ad vq h s s d m+ h m s gd e n k k n vh mf + ˙ r 9

χ�G ; h ’ β g (
�
α ∗ φ

α ∗

G d
g ω ’ 1 - 0 0 (

1Gd q d ] mc h m s gd e n k k n vh mf + vd r g] k k ch r s h mf th r g ax ] oq h ld pt] ms h s h d r q d e d q q d c s n s gd vn q k c, un k tld e q n l

s gd ] m] k n f n tr pt] ms h s h d r n m s gd s ] q f d s r o] b d -
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H m s gh r d woq d r r h n m h s h r l̇ mh e d r s s ġ s ’ β g (
�
α ∗ h r ˙ m h ms d q s vh md q ad s vd d m s gd r oh mn q q d oq d ,

r d ms ˙ s h n m n e s gd s ˙ q f d s r o˙ b d + k ˙ ad k d c ax � + ˙ mc s gd n md n m s gd vn q k c, un k tld + k ˙ ad k d c ax

α ± - =m h cd ms h ffb ˙ s h n m ad s vd d m s gd Kn q d ms y f q n tor n m s gd s ˙ q f d s r o˙ b d ˙ mc n m s gd vn q k c,

un k tld h r h lok h b h s - H m fi̇ s r o˙ b d + s gh r h cd ms h ffb ˙ s h n m vn tk c ad tṁ lah f tn tr - Gn vd ud q + h m

s gd =b gtb ˙ q q n , Sn vmr d mc ln cd k ˙ md f ˙ s h ud b n r ln k n f h b ˙ k b n mr s ˙ ms h r oq d r d ms n m s gd s ˙ q f d s

r ȯ b d + ˙ mc s gh r m˙ s tq ˙ k k x h mctb d r s gd r ˙ ld ˙ ms h , cd Rh s s d q f d n ld s q x ˙ k r n n m s gd vn q k c,

un k tld - Sgh r ˙ k k n vr ltk s h ok d b gn h b d r e n q s gd h cd ms h ffb ˙ s h n m n e s gd s vn Kn q d ms y f q n tor h mr h cd

s gd s vn RN’ 1 . 1 ( ∂c R 2 r xlld s q x f q n tor + vgh b g+ ctd s n s gd mn m s q h uh ˙ k q d k ˙ s h n mr gh o ad s vd d m

s gd D g ˙ mc d g + ˙ q d ch r s h mb s -

Vd b ˙ m h cd ms h e x s gd Kn q d ms y f q n to+ an s g h m s gd s ˙ q f d s r o˙ b d ˙ mc h m s gd vn q k c,

un k tld + vh s g s gd ch ˙ f n m˙ k RK’ 1 ( B ∼ RN’ 1 . 1 ( + vgh b g h r ˙ r r n b h ˙ s d c vh s g ˙ Qh d l˙ mmh ˙ m

r oh m, b n mmd b s h n m- =k s d q m˙ s h ud k x+ vd b ˙ m h cd ms h e x s gd b n lln m Kn q d ms y f q n to vh s g n md n e

s gd s vn RK’ 1 ( − e ˙ b s n q r - Sgd b n q q d r on mch mf r oh m, b n mmd b s h n m h r s n q r h n me tk : s gh r h r s gd b gn h b d

l˙ cd h m Z 0 2 “ - H m s gh r k ˙ s s d q b ˙ r d + s gd RK’ 1 ( ∼ RN’ 1 . 1 ( e ˙ b s n q vgh b g h r mn s h cd ms h ffd c vh s g

s gd Kn q d ms y f q n to b ˙ m ad h ms d q oq d s d c ˙ r ˙ m h ms d q ṁ k r xlld s q x+ ˙ r r n b h ˙ s d c vh s g md v r oh mn ,

q h ˙ k h mch b d r 9 �̂ h m s gd s ˙ q f d s r ȯ b d ˙ mc �̂ ± n m s gd vn q k c, un k tld - Sgh r n ar d q u̇ s h n m vh k k ad

q d k d u̇ ms e n q s gd ch r b tr r h n m h m s gd md ws r d b s h n mr -

H m s gd e n q s gb n lh mf r d b s h n m+ vd vh k k r gn v s ġ s s gd b n mch s h n m ’ 1 - 8 ( + vh s g ˙ k k h s r od b tk h ˙ q

oq n od q s h d r ch r b tr r d c ˙ an ud + b ˙ m ad ṁ s tq ˙ k k x q d oq n ctb d c ˙ r ˙ ’ mn m, r s ˙ mċ q c( f ˙ tf d , ffwh mf

n e s gd f ˙ tf d c r tod q r xlld s q x n e s gd Bgd q m, Rh ln mr s gd n q x+ n q d pth u̇ k d ms k x+ h m k h f gs n e s gd

b n q q d r on mcd mb d h m ’ 1 - 0 ( + n e A ; 2 r tod q f q ˙ uh s x- H m s gd e n k k n vh mf vd ˙ q d f n h mf s n q d e n q ltk ˙ s d

s gd s gd n q x h m ˙ AQRS b n u̇ q h ˙ ms e q ˙ ld vn q j h m n q cd q s n r d s to s gd f ˙ tf d , ffwh mf oq n od q k x-

1 - 2 AORS e n p ltk Z s h n m n e A 9 1 �SN � r tod p f p Z uh s x

H m s gd e n k k n vh mf vd vh k k ffmc tr d e tk s n jd d o l˙ mh e d r s n mk x s gd Kn q d ms y r ta˙ k f d aq ˙ p o ’ 1 ( B ≥
p � ’ 0 . 1 ( B ∼ p � ’ 0 . 1 ( � )( · p � ’ 0 . 1 ( � � ( + ˙ r ch r b tr r d c ˙ an ud - Sn s gh r ˙ h l vd h ms q n ctb d s gd

p � ’ 0 . 1 ( B , b n u̇ q h ˙ ms mn s ˙ s h n mr e n q s gd p � ’ 0 . 1 ( � )( · p � ’ 0 . 1 ( � � ( r oh m b n mmd b s h n mr 9

ψ�α− • 0

1
β �αg i

)
ψ g i × 0

V
D j δ

g i j

(
’ 1 - 0 1 (

˙ mc e n q s gd b n q q d r on mch mf ffd k c r s q d mf s gr N�α
− ; c ψ�α− � +

1 ψ
�β
− δ β γ S ψ γ α

− - Eq n l mn v n m s gd

h cd ms h ffb ˙ s h n m n e s gd r oh mn q h mch b d r � ; �̂ ; 0 . 1 ∞ Ro’ 1 ( B h r tmcd q r s n n c- H m ˙ cch s h n m+ vd

q d r b ˙ k d s gd ff d k cr ˙ r e n k k n vr 9 χ ⊂
]

V
1 χ ˙ mc ∂ ⊂ V ∂ -

Sgd d pt˙ s h n mr n e ln s h n m s gd m q d ˙ c9

N�α
) ; � g χ�G S χα

G . ’ Aχ ( �G ;
0

1
∂ S δ G Iχ

�
I . c ∂ ; � g 0

1
δ G I δ �αχ

�
G S χα

I .

N�α
� ; / . ’ 1 - 0 2 (

vgd q d s gd Kn q d ms y b n u̇ q h ˙ ms cd q h u̇ s h ud h r Aχ�G ; c χ�G )
+
1 ’ ψ) (

�
αχ

α
G -

2

2Sgd RN’ 1 ( h mch b d r C . I. ξ ξ ξ ] q d k n vd q d c ] mc q ] h r d c vh s g ] Iq n md b jd q cd k s ] + vgh b g h r f d md q ] k k x n lh s s d c-

Td ] k v] xr ] r r tld s g] s q d od ] s d c h mch b d r ] q d r tlld c n ud q + h mcd od mcd ms k x n e s gd h q on r h s h n m- =r e ] q ] r cn tak d s

RK’ 1 . � ( , h mch b d r ] q d b n mb d q md c+ s gd x ] q d q ] h r d c ] mc k n vd q d c ax s gd δ r xlan k + tr h mf s gd [ LC, RT¯ b n mud ms h n m3
λ � : λ α δ

α� . λ � : δ �α λ
α - =r e n q s gd r h f m] s tq d n e r o] b d , s h ld ld s q h b + vd tr d ln r s k x lh mtr b n mud ms h n m+ ] r

h m W 0 2 “ - Eh m] k k x e n q s gd b n mi tf ] s h n m n e Fq ] r r l] mm mtlad q r vd tr d s gd b n mud ms h n m3 ’ λ ϵ ( − : ϵ − λ − -
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Sgd r tod q r xlld s q x s q ˙ mr e n q l̇ s h n mr b ˙ m ad b ˙ r s h m s gd e n k k n vh mf v̇ x

γ ψ�α� ; / .

γ ψ�α) ; � 1 g δ � �G χα (
G .

γ ∂ ; � g δ G I δ �α δ �G χ
α
I .

γ χ�G ; A δ �G �
0

1
∂δ G I δ

�
I • | δ �G ω ’ 1 - 0 3 (

Sgd r tod q r xlld s q x ȯ q ˙ ld s d q δ �G h r ˙ k n b ˙ k e d q lh n mh b q d ˙ k ȯ q ˙ ld s d q - =k s gn tf g vd ˙ q d

h ms d q d r s d c h m s gd pṫ ms h y ˙ s h n m n e s gd e tk k f ˙ tf d r xlld s q x+ vgh b g q d pth q d r s gd f ˙ tf d , ffwh mf

n e s gd e tk k r tod q ˙ k f d aq ˙ + h m s gd oq d r d ms ȯ od q vd n mk x e n b tr n m s gd f d md q ˙ s n q r ˙ r r n b h ˙ s d c

vh s g s gd r tod q b ġ q f d r - Sgd b n q q d r on mch mf f gn r s r vh k k ad h ms d q oq d s d c ˙ r r b ˙ k ˙ q ffd k cr h m s gd

cṫ k oh b s tq d - Sgd f ˙ tf d , ffwh mf n e s gd q d r s n e s gd f ˙ tf d r xlld s q x h r od q e n q ld c ˙ k n mf s gd

b n mud ms h n m˙ k oq n b d ctq d -

H e vd oq n ln s d s gd k n b ˙ k r tod q r xlld s q x ȯ q ˙ ld s d q δ �G s n ˙ pṫ ms tl ffd k c+ h s ad b n ld r ˙

f gn r s ffd k c s g˙ s vd cd mn s d ax τ�G - Mn s d s g˙ s + r h mb d τ
�
G h r s gd f gn r s ff d k c n e s gd r tod q r xlld s q x+

h s ġ r n oon r h s d r s ˙ s h r s h b r ˙ mc+ s gd q d e n q d + h s h r ˙ b n llts h mf r b ˙ k ˙ q ffd k c- Nm s gd n s gd q g˙ mc+

h s b ˙ q q h d r ˙ on r h s h ud f gn r s b ġ q f d vh s g q d r od b s s n ˙ b n q q d r on mch mf T’ 0 ( f q n to- Sgd m+ τ�G h r

h ms q h mr h b ˙ k k x b n lok d w+ ats ˙ ood ˙ q r n mk x gn k n ln q ogh b ˙ k k x h m s gd ˙ b s h n m-

Vd b ˙ m s q ˙ mr k ˙ s d ’ 1 - 0 3 ( h ms n AQRS s q ˙ mr e n q l̇ s h n m q tk d r 9

r ψ�α� ; / .

r ψ�α) ; � 1 g τ � �G χ
α (
G .

r ∂ ; � g δ G I δ �ατ�G χ
α
I .

r χ�G ; Aτ�G �
0

1
∂δ G Iτ

�
I • |τ�G .

r τ�G ; / . ’ 1 - 0 4 (

vgd q d vd r d s s gd AQRS s q ˙ mr e n q l n e s gd f gn r s ffd k c τ�G s n y d q n + r h mb d vd ˙ q d n mk x cd ˙ k h mf

vh s g e d q lh n mh b f ˙ tf d r xlld s q h d r -

Kd s tr ˙ k r n b gd b j s gd mh k on s d mb x n e s gd AQRS s q ˙ mr e n q l˙ s h n mr - Ax h ms q n ctb h mf s gd

s vn b n lon r h s d ff d k cr ’ n md e n q d ˙ b g an r n mh b f d md q ˙ s n q n e s gd r tod q f q n to+ m˙ ld k x Ro’ 1 (

˙ mc RN’ 1 ( (

λ
� �α (
) ; �τ�G τ

α
G . λ)U G I [ ; � δ �ατ�G τ

α
I ; δ G I λ) . ’ 1 - 0 5 (

’ s gd mn s ˙ s h n m h r ˙ cn os d c e q n l Z 1 “ vgd q d λ
� �α (
) ˙ mc λ) cd mn s d s gd gn k n ln q ogh b ln ld ms

l˙ or n e s gd ˙ b s h n m n e s gd f ˙ tf d f q n to Ro’ 1 ( · RN’ 1 ( n m s gd ud b s n q r o˙ b d n e s gd f gn r s

ff d k cr τ�G ( vd ffmc

r 1 ψ�α� ; / .

r 1 ψ�α) ; g |λ
� �α (
) .

r 1 ∂ ; g |λ) .

r 1 χ�G ;
g

1
λ)
G Iχ

�
I )

g

1
λ) S � �α ( δ αβ χ

β
G .

r 1 τ�G ; / ω ’ 1 - 0 6 (
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Mn s d s ġ s s gd ˙ an ud AQRS s q ˙ mr e n q l˙ s h n mr ˙ q d mn s mh k on s d ms ’ d wb d os s gn r d n m ψ� ˙ mc

n m τ�G ( + ats s gd x xh d k c an r n mh b f ˙ tf d s q ˙ mr e n q l˙ s h n mr n e s gd Kh d ˙ k f d aq ˙ � p o ’ 1 ∧ 1 ( � )( vh s g

k n b ˙ k ȯ q ˙ ld s d q r � g λ � �α (
) ˙ mc � g λ) - = mh k on s d ms AQRS r xlld s q x h r ˙ s s ˙ h m˙ ak d ax ˙ cch mf

s gd f gn r s r ℓ � �α ( ˙ mc ℓ n e s gd an r n mh b r xlld s q x Ro’ 1 ( ·RN’ 1 ( - Sġ s e n k k n vr s gd b n mud ms h n ṁ k

oq n b d ctq d ˙ mc vd q d e d q s n s gd u̇ r s k h s d q ˙ s tq d n m s gd r tai d b s + r d d e n q h mr s ˙ mb d Z 1 “ - En q s gd

otq on r d n e s gd oq d r d ms o˙ od q + vd cn mn s md d c s n cd r b q h ad s gh r r d b s n q ˙ mc s gd q d e n q d vd n lh s h s -

Sn r d s to s gd f ˙ tf d , ffwh mf + n md md d cr ˙ k r n r n ld AQRS cn tak d s r 3 vgh b g s q ˙ mr e n q l h m

s gd b n mi tf ˙ s d q d oq d r d ms ˙ s h n m vh s g q d r od b s s n χ�G ˙ mc τ�G - Sn s gh r ˙ h l vd h ms q n ctb d s gd r d s

’ τ́ G� . ´ϵ
G
� ( +

4 vh s g s gd AQRS s q ˙ me n q l̇ s h n mr 9

r τ́ G� ; ´ϵ G� . r ´ϵ G� ;
g

1
’ λ)
G Iτ�I ) λ) S � γ α ( δ � γ τα G ( ω ’ 1 - 0 7 (

Nmd b ˙ m ud q h e x s g˙ s + ˙ b s h mf s vh b d vh s g s gd AQRS ch Ωd q d ms h ˙ k r n m s gd k ˙ s s d q ffd k cr + n md

g˙ r ˙ f ˙ h m mh k on s d mb x to s n f ˙ tf d s q ˙ mr e n q l˙ s h n mr ’ ˙ r h m d p- ’ 1 - 0 6 ( ( - Vh s g s gd ˙ ms h , f gn r s

ff d k cr τ́ G� + vd b ˙ m cd ffmd s gd ln ld ms l̇ or q d k ˙ s d c s n s gd J˜˙ gk d q r s q tb s tq d J ; c τ�G S c τ́ G�
˙ r e n k k n vr 9

λ�α2 ; �τ́ � �
G τ

α (
G . λ 2 S G I ; �τ�U G τ́

α
I [ δ �α . ’ 1 - 0 8 (

vgd q d + ˙ f ˙ h m+ s gd mn s ˙ s h n m h r ˙ cn os d c e n q l Z 1 “ - H m ˙ cch s h n m s n s gd gn k n ln q ogh b ln ld ms

l˙ or f h ud m h m ’ 1 - 0 5 ( + vd b ˙ m ˙ k r n h ms q n ctb d s gd ˙ ms h , gn k n ln q ogh b ln ld ms l̇ or 9

λ
� �α (
� ; � τ́�G τ́

α
G . λ�S U G I [ ; � δ �ατ́�G τ́

α
I ; δ G I λ� ω ’ 1 - 1 / (

Sgd q d h r ˙ gxod q , J˜˙ gk d q r s q tb s tq d tmcd q k xh mf s gd ˙ an ud q d k ˙ s h n mr ’ 1 - 0 5 ( + ’ 1 - 0 8 ( + ’ 1 - 1 / ( -

H mcd d c+ s gd r b ˙ k ˙ q an r n mh b f gn r s ffd k cr τ ˙ mc τ́ h ms q n ctb d c e n q s gd f ˙ tf d , ffwh mf g˙ ud ˙ ṁ s tq ˙ k

h ms d q oq d s ˙ s h n m ˙ r b n n q ch m˙ s d r n m ˙ gxod q , J̇̃ k gd q l˙ mh e n k c+ ˙ r d log˙ r h y d c h m Z 1 “ + vgd q d s gd

RT’ 1 ( r xlld s q x ˙ r r n b h ˙ s d c vh s g s gd gxod q , J̇̃ gk d q r s q tb s tq d b ˙ m ad l̇ cd l˙ mh e d r s ax

˙ q q ˙ mf h mf τ�G ˙ mc τ́ G� h m s gd e n k k n vh mf cn tak d s Σ
� S ,
G + ∂ ; 0 . 1 9

Σ
� S +
G ; τ�G . Σ

� S 1
G ; � δ �ατ́α G ω ’ 1 - 1 0 (

Gd q d ∂ k ˙ ad k r s gd d h f d mud b s n q r n e s gd T’ 0 ( f d md q ˙ s n q g˙ uh mf d h f d mu̇ k td r × g n m s gd f gn r s

˙ mc ˙ ms h , f gn r s ffd k c+ q d r od b s h ud k x- Sgd gxod q , J˜˙ gk d q r s q tb s tq d h r cd r b q h ad c ax s gd e n k k n vh mf

s q h ok d s n e b k n r d c 2 , e n q lr Ψ,A ; ΨA, 9

Ψ,A ; δ �α c Σ
�,
G S c ΣαA

G ω ’ 1 - 1 1 (

Vd r ġ k k ˙ k r n cd mn s d ax Ψ ; Ψ + + ; δ �α c τ
�
G S c τ

α
G ˙ mc Ψ ; Ψ 1 1 ; δ �α c τ́

�
G S c τ́

α
G s gd

gn k n ln q ogh b ˙ mc ˙ ms h , gn k n ln q ogh b r s q tb s tq d r + q d r od b s h ud k x- Sgd J̇̃ gk d q e n q l J h ms q n ctb d c

d ˙ q k h d q + n m s gd n s gd q ġ mc+ b n h mb h cd r vh s g s gd q d l̇ h mh mf b n lon md ms n e Ψ,A 9 J ; Ψ + 1 -

H m s d q lr n e Ψ,A + s gd s q h gn k n ln q ogh b ln ld ms l˙ or + ˙ r r n b h ˙ s d c vh s g s gd f d md q ˙ s n q r n e

Ro’ 1 ( · RN’ 1 ( r xlld s q x f q n to+ ˙ q d cd ffmd c ˙ r e n k k n vr 9

η L � �α ( Ψ,A ; � c λ,A S � �α ( . η L A IΨ
,A ; � c λ,AG I . ’ 1 - 1 2 (

3= APRS cn tak d s h r b n gn ln k n f h b ] k k x s q h uh ] k ] mc s gh r h lok h d r s g] s ] k k n ar d q u] ak d r ] q d h mcd od mcd ms n e h s -
4Ad v] q d 3 s gd a] q n ud q s gd Φ d k cr h m s gd APRS, d w] b s r d b s n q cd mn s d r s gd ] ms h , f gn r s r d b s n q -
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T � �α ( . T G I ad h mf s gd Jh k k h mf ud b s n q r f d md q ˙ s h mf Ro’ 1 ( ˙ mc RN’ 1 ( + q d r od b s h ud k x-
5 Sgd d wok h b h s

e n q l n e s gd s q h gn k n ln q ogh b ln ld ms l̇ or h r q d ˙ ch k x b n lots d c s n ad 9

λ,A S � �α ( ; �Σ � � S ,
G Σ

α ( A
G . λ,AG I ; � δ �αΣ

� S ,
U G Σ

α S A
I [ ; δ G Iλ

,A ω ’ 1 - 1 3 (

H m o˙ q s h b tk ˙ q + vh s g q d e d q d mb d s n s gd ˙ an ud cd ffmh s h n m+ vd g˙ ud s gd e n k k n vh mf h cd ms h ffb ˙ s h n mr 9

λ + + S � �α ( ; λ
� �α (
) : λ 1 1 S � �α ( ; δ �β δ αγ λ� � β γ ( : λ + 1 S � �α ( ; λ

� �α (
2 :

λ + + ; λ) : λ 1 1 ; λ� : λ + 1 ; λ 2 ω ’ 1 - 1 4 (

H m ˙ cch s h n m+ s gd ln ld ms l˙ or r ˙ s h r e x s gd b n mch s h n m9 6

λ
� �α (
) λ) S � �α ( ) 1 λ 1

) ; / . ’ 1 - 1 5 (

s g˙ s h r b q tb h ˙ k e n q s gd b k n r tq d n e s gd r tod q ˙ k f d aq ˙ n e � p o ’ 1 ∧ 1 ( -
Sgd AQRS h mu̇ q h ˙ ms ˙ b s h n m h r 9

G � 2 ( ; G � 2 (
) � G � 2 (

� . ’ 1 - 1 6 (

vgd q d

G � 2 (
) ;

0

1

)
ψ�α) S c ψ) . �α �

0

2
ψ��

∗
) S ψ) . � ∗ α ∗ S ψα ∗ α

)

(
� 1 g δ �αχ

�G |χα
G �∂ S c ∂ .

|χ�G ;

)
γ �α c )

0

1
ψ�α

(
χα
G �

0

1
δ G I∂ S χ�I .

G � 2 (
� ;

0

1

)
ψ�α� S c ψ� . �α �

0

2
δ �αψ

�� ∗
� S ψ� . � ∗ α ∗ S ψα ∗ α

�

(
ω ’ 1 - 1 7 (

Sgd ffq r s oh d b d G � 2 (
) h r s gd Bgd q m, Rh ln mr ˙ b s h n m q d k ˙ s d c s n s gd r tod q ˙ k f d aq ˙ � p o ’ 1 ∧ 1 ( + vgh k d

s gd r d b n mc oh d b d G � 2 (
� h r q d k ˙ s d c s n s gd an r n mh b ˙ k f d aq ˙ p � ’ 0 . 1 ( -

1 - 3 = r d a n mcZ p x AORS r xlld s p x

Eq n l Z 2 “ + s q xh mf s n tmcd q r s ˙ mc s gd n q h f h m n e s gd vn q k c, un k tld r tod q r xlld s q x+ vd k d ˙ q m s g˙ s

s gd q d h r ˙ r d b n mc˙ q x AQRS r xlld s q x+ s ġ s vd cd mn s d ax ´r - H s h r n as ˙ h md c ax d wb ġ mf h mf

s gd q n k d n e s gd f gn r s ff d k c τ�G vh s g s g˙ s n e s gd ˙ ms h , f gn r s τ́
G
� + ˙ r e n k k n vr 9

´r ψ�α� ; / .

´r ψ�α) ; � 1 g τ́ � �
G χ

α (
G .

´r ∂ ; � g δ �α δ G I τ́�G χ
α
I .

´r χ�G ; Aτ́�G �
0

1
∂δ G I τ́

�
I • |τ́�G .

´r τ́ G� ; / ω ’ 1 - 1 8 (

5 H m n tq mn s ] s h n mr 3

β O]� 1( �
β ξ
A :

0

1
ϵ � �α ( ’ J

� �α ( ( β ξ
A :

0

1
ϵ � �α ( δ

β � ��
α ( ξ
A . β ON� 1( �

�ξ
A :

0

1
ϵJK ’ JJK (

�ξ
A : � 0

1
ϵJK β A S J�

�ξ
K [ ξ

6Sgd r xlld s q h b b n tok d n e h mch b d r �α h r k n vd q d c ax s gd B] q s ] m, Ih k k h mf ld s q h b d � �α ( � βγ ( : δ � � β δ γ ( α -
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Sgd Bgd q m, Rh ln mr ˙ b s h n m ˙ mc s gd e d q lh n mh b s d q lr ˙ q d h mu̇ q h ˙ ms tmcd q s gh r AQRS r xlld s q x

h m s gd r ˙ ld v̇ x ˙ r s gd x ˙ q d h mu̇ q h ˙ ms tmcd q s gd AQRS r xlld s q x r - Itr s ˙ r h m s gd k ˙ s s d q

b ˙ r d + s gd mh k on s d mb x n e s gd ´r , AQRS s q ˙ mr e n q l˙ s h n mr h r r ˙ s h r ffd c to s n f ˙ tf d s q ˙ mr e n q l˙ s h n mr +

vh s g o˙ q ˙ ld s d q r � g λ�� �α ( ˙ mc � g λ
� - Sgd ˙ m˙ k xr h r h r od q e n q ld c ˙ k n mf s gd r ˙ ld k h md r ˙ r

h m ’ 1 - 0 6 ( - Sgd h mch b d r h m λ�� �α ( ˙ ood ˙ q h m s gd k n vd q on r h s h n m+ ats s gd x b ˙ m ad q ˙ h r d c ax s gd

B˙ q s ˙ m, Jh k k h mf ld s q h b n e s gd r tod q ˙ k f d aq ˙ 9 λ�α ; � δ � β δ αγ λ β γ -

H m ˙ cch s h n m+ s gd ´r s q ˙ mr e n q l˙ s h n m n e τ�G h r

´r τ�G ; � ´ϵ �G . ´r ´ϵ �G ; �
g

1
’ λ� δ G Iτ

�
I ) λ

� �α (
� δ αβ τ

β
G ( ω ’ 1 - 2 / (

=f ˙ h m+ ax b n lots h mf s gd mh k on s d mb x n e s gh r md v AQRS ch Ωd q d ms h ˙ k ´r + vd r d d s ġ s d pr - ’ 1 - 1 8 (

˙ mc ’ 1 - 2 / ( b k n r d n m f ˙ tf d s q ˙ mr e n q l̇ s h n mr ’ s gd r tod q f ˙ tf d s q ˙ mr e n q l˙ s h n mr h mctb d c ax s gd

r tod q f q n to Nr o’ 1 . 1 ( ( vh s g ȯ q ˙ ld s d q r � g λ� . � g λ�� �α ( - H m n q cd q s n b gd b j s gd mh k on s d mb x+

s gd b n mch s h n mr b n mi tf ˙ s d c s n s gn r d h m ’ 1 - 1 5 ( ˙ q d tr d c-

Sgd s vn AQRS r xlld s q h d r g˙ ud s n ad b n lo˙ s h ah k d - Sn s gh r ˙ h l vd md d c s n b gd b j s gd

˙ ms h b n llts ˙ s h n m q d k ˙ s h n mr ad s vd d m s gd l- H s h r d ˙ r x s n r gn v s ġ s vd g˙ ud

0

1
’ r ´r ) ´r r ( ; � g

1
λ�α2 γ � �α ( � g λ 2 γ . ’ 1 - 2 0 (

vgd q d γ ˙ mc γ � �α ( ˙ q d s gd f d md q ˙ s n q r n e s gd f ˙ tf d r xlld s q h d r RN’ 1 ( ˙ mc Ro’ 1 ( n e s gd

r tod q f q n to ˙ mc λ
� �α (
2 . λ 2 ˙ q d s gd ln ld ms l˙ or q d k ˙ s d c s n J˜˙ gk d q r s q tb s tq d J + h ms q n ctb d c

h m ’ 1 - 0 8 ( - Sgh r ld ˙ mr s g˙ s s gd ˙ ms h b n llts ˙ s h n m n e s gd s vn AQRS s q ˙ mr e n q l̇ s h n mr xh d k cr ˙

f ˙ tf d s q ˙ mr e n q l̇ s h n m vh s g ȯ q ˙ ld s d q r � g λ�α2 . � g λ 2 + ˙ mc s gd q d e n q d s gd x ˙ ms h b n llts d n mk x

vgd m ˙ b s h mf n m f ˙ tf d , h mu̇ q h ˙ ms pṫ ms h s h d r -

1 - 4 Ud a s n p AORS r xlld s p x

Ad e n q d d ms d q h mf h ms n s gd cd s ˙ h k n e s gd f ˙ tf d ffwh mf + vgh b g vh k k ad s gd r tai d b s n e md ws r d b s h n m+

k d s tr b k ˙ q h e x gd q d vgd q d s gd vn q k c, un k tld r tod q r xlld s q x n m s gd f ˙ tf d ffwd c s gd n q x b n ld r

e q n l- Dud m s gn tf g ˙ f d md q ˙ k ch r b tr r h n m n e s g˙ s h r r td e n q ˙ k k on r r h ak d f ˙ tf d r vh k k cd r d q ud ˙

k n mf d q vn q j Z 0 8 “ + k d s tr n ar d q ud s ġ s + h m s gd AQRS, f ˙ tf d ffwh mf n e Bgd q m, Rh ln mr s gd n q h d r +

r tod q r xlld s q x d ld q f d r h m ˙ ud q x h ms d q d r s h mf v̇ x- H mcd d c+ s gd ˙ b s h n m cd od mcr ton m s gd

vn q k c, un k tld ld s q h b n mk x s gq n tf g s gd f ˙ tf d , ffwh mf s d q l- Sgd k ˙ s s d q + ˙ r vd r g˙ k k ch r b tr r h m

s gd md ws r d b s h n m+ h r AQRS d ẇ b s ˙ mc g˙ r s gd f d md q ˙ k e n q l
)
r Φ+ vgd q d Φ h r s gd r n , b ˙ k k d c

f “ t f d , ffw h mf e d p lh n m + ṁ ld k x ˙ e d q lh n mh b e tmb s h n m n e s gd ffd k cr vgh b g d mb n cd r s gd f ˙ tf d

ffwh mf - Sgd q d e n q d + s gd vn q k c, un k tld d md q f x, ln ld ms tl s d mr n q r ˙ s h r ffd r s gd d pt˙ s h n m Z 0 4 z 0 7 “

γ R

γ e λµ
• Sλµ ; r �λµ ’ 1 - 2 1 (

vgd q d �λµ h r s gd u̇ q h ˙ s h n m n e s gd f ˙ tf d , ffwh mf e d q lh n m Φ vh s g q d r od b s s n s gd vn q k c, un k tld

ld s q h b e λµ - H s b ˙ m ad oq n ud m s ġ s s gd b n mr d q u̇ s h n m n e �λµ ’ to s n ˙ r th s ˙ ak d q d cd ffmh s h n m n e

Sλµ ( e n k k n vr e q n l s gd e n k k n vh mf d pt˙ s h n m9

⋆λ�λµ ; γ µ ∂
�α
λ

γ R

γ ∂�α
λ

) γ µ ∂λ . U G I [
γ R

γ ∂λ. U G I [
) γ µ χ

�
λ. G

γ R

γ χ�λ. G
) γ µ ´ϵ

G
�

γ R

γ ´ϵ G�
) γ µ τ

�
G

γ R

γ τ�G
) γ µ τ́

G
�

γ R

γ τ́ G�
’ 1 - 2 2 (
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vgh b g h lok h d r s gd d wh r s d mb d n e ˙ q h f h c ud b s n q AQRS, r xlld s q x γ µ - Sgd e n q l n e s gd ff d k c

u̇ q h ˙ s h n mr + vgn r d d wok h b h s q d ˙ k h y ˙ s h n m cd od mcr n m s gd f ˙ tf d , ffwh mf b n mr h cd q d c+ b ˙ m ad q d ˙ c

n Ω e q n l s gd u̇ q h n tr s d q lr γ µ ∂
�α
λ . ω ω ω . γ µ τ́

G
� -

Ln q d n ud q + ˙ e tq s gd q ud b s n q AQRS, r xlld s q x s q ˙ mr e n q l˙ s h n m ´γ λ k d ˙ ud r h mu̇ q h ˙ ms s gd

f ˙ tf d , ffwd c Bgd q m, Rh ln mr k ˙ f q ˙ mf h ˙ m+ ˙ r h s b ˙ m ad b gd b jd c e n q s gd K̇ tmc˙ t f ˙ tf d ,

ffwh mf ’ 2 - 5 ( + vgh b g vh k k ad ch r b tr r d c h m r d b s h n m 2 - 1 : h m e ˙ b s + h s b ˙ m ad q d vq h s s d m h m s d q lr

n e s gd ´r ˙ r e n k k n vr
)
r Φ ;

)
´r Φ́ vgd q d s gd f gn r s τ�G ˙ mc s gd ˙ ms h , f gn r s τ́

�
G ˙ q d d wb ġ mf d c+

ats s gh r h lok h d r s gd d wh r s d mb d n e ˙ e tq s gd q ud b s n q AQRS, r xlld s q x+ ´γ λ - Vd r g˙ k k cd mn s d ax

r λ . ´r λ s gd ˙ ar s q ˙ b s f d md q ˙ s n q r n e γ λ . ´γ λ + q d r od b s h ud k x-

=k k s gd r xlld s q h d r ˙ q d q d b n lah md c h ms n ˙ m M ; 3 r tod q r xlld s q x e n q ltk ˙ s h n m Z 0 6 “ +

s n ad b n lȯ q d c vh s g s gd s vh r s d c ud q r h n m n e s gd M ; 3 r tod q r xlld s q x n e s gd ct˙ k ln cd k -

H mcd d c+ s gd r b ˙ k ˙ q r tod q r xlld s q h d r q d oq d r d ms d c ax s gd AQRS n od q ˙ s n q r r ˙ mc ´r ˙ mc s gd

ud b s n q r tod q r xlld s q h d r r µ ˙ mc ´r µ ˙ q d m˙ s tq ˙ k k x b n lah md c h m s gd M ; 3 r tod q r xlld s q x

ld ms h n md c d ˙ q k h d q - Vd r ġ k k d k ˙ an q ˙ s d e tq s gd q n m s gh r ˙ s s gd d mc n e r tad b s - 2 - 0 -

2 DS tf d fi �wh mf a gn h a d r

2 - 0 Bn tms h mf n e C- N- D- ¯ r

Ad e n q d ch r b tr r h mf s gd f ˙ tf d , ffwh mf + h s h r b n mud mh d ms s n b n tms s gd n Ω, r gd k k cd f q d d r n e e q d d cn l-

Sgh r vh k k b k ˙ q h e x s gd b n q q d r on mcd mb d + n ts k h md c h m s gd H ms q n ctb s h n m+ ad s vd d m s gd =b gtb ˙ q q n ,

Sn vmr d mc ln cd k Z 8 “ ˙ mc ˙ m M ; 3 vn q k c, un k tld r tod q r xlld s q h b Bgd q m, Rh ln mr s gd n q x

b n tok d c s n l̇ s s d q + ˙ m˙ k n f n tr s n s gd ln cd k ch r b tr r d c h m Z 0 “ - H m s gd b n tms h mf + md f ˙ s h ud

c- n - e - ” r ld ˙ m f ˙ tf d r xlld s q h d r -

Vd ġ ud s gd f ˙ tf d ff d k cr ψ
� �α (
− . λ + d ˙ b g n e s gd l ġ uh mf ’ 2 · 2 � 2 ( c- n - e - ” r + s gd e d q lh n mh b

f ˙ tf d ff d k cr χ�G . λ + vh s g ’ 1 · 1 · 2 � 1 · 1 ( ˙ mc s gd RN’ 1 ( f ˙ tf d ffd k c ∂λ vh s g ’ 2 � 0 (

c- n - e - ” r - Vd mn s d s ġ s + h m s gd r tod q r xlld s q h b r d b s n q + s gd an r n mh b c- n - e - ” r ’ 5 ) 1 ( l˙ s b g s gd

e d q lh n mh b n md r -

H m ˙ cch s h n m+ vd mn s d s ġ s χ�G . λ h r ˙ 0 , e n q l b ˙ q q xh mf n md h mcd w h m s gd Ro’ 1 ( e tmc˙ ld ms ˙ k

q d oq d r d ms ˙ s h n m ˙ mc n md h mcd w h m s gd RN’ 1 ( Q, r xlld s q x ud b s n q q d oq d r d ms ˙ s h n m n e s gd an r n mh b

r xlld s q x h m s gd f ˙ tf d r tod q f q n to- Sgd q d e n q d + ˙ s ff q r s r h f gs h s cn d r mn s g˙ ud s gd e d ˙ s tq d r

n e ˙ Q˙ q h s ˙ , Rb gvh mf d q ff d k c n m s gd vn q k c, un k tld - Sgd h ms d q oq d s ˙ s h n m ˙ r ˙ f q ˙ uh s h mn e n k k n vr

e q n l s gd h cd ms h ff b ˙ s h n m n e s gd r taf q n to Ro’ 1 ( ≥ RN’ 0 . 1 ( n e s gd f ˙ tf d r tod q f q n to vh s g s gd

vn q k c, un k tld RN’ 0 . 1 ( ± Kn q d ms y f q n to-

H m s gd =UY ln cd k Z 0 0 “ + s gd ˙ ts gn q r h ms q n ctb d ˙ r oh mn q / , e n q l φα ∗

G ˙ r h m d p- ’ 1 - 0 0 ( +

vgd q d s gd h mcd w α ± h r ˙ s q tk x r oh mn q h ˙ k h mcd w n m s gd vn q k c, un k tld + ˙ mc β �α
∗

g ˙ q d s gd Ch q ˙ b

l˙ s q h b d r vgh b g h ms d q s vh md ad s vd d m s gd f ˙ tf d RN’ 0 . 1 ( f q n to ˙ mc s gd vn q k c, un k tld Kn q d ms y

RN’ 0 . 1 ( ±K f q n to+ ˙ r ch r b tr r d c h m r d b s h n m 1 - 1 - Sgd l˙ s q h w d gλ h r s gd 2 c cq d h ad h m+ ˙ r r n b h ˙ s d c

vh s g s gd ˙ ci n h ms q d oq d r d ms ˙ s h n m n e s gd ch ˙ f n m˙ k r taf q n to Ro’ 1 ( ±B ∼ RN’ 1 . 1 ( ± n e s gd vn q k c,

un k tld h r n ld s q x f q n to-

Gn vd ud q + h s vn tk c ad cd r h cd q ˙ ak d s n cd q h ud ’ 1 - 0 0 ( h m s d q lr n e ˙ f ˙ tf d r xlld s q x n e

s gd ln cd k ’ vgh b g ˙ b s t˙ k k x q d ctb d r s gd n Ω, r gd k k cd f q d d r n e e q d d cn l e q n l 7 cn vm s n 3 ( - Sn

s gh r d mc+ k d s tr n ar d q ud s g˙ s s gd e d k cr χ�G ˙ q d e d q lh n mh b 0 , e n q lr + s gd q d e n q d s gd h q b n lon md ms r

χ�G . λ ˙ q d e d q lh n mh b c- n - e - ” r - H m s gd f gn r s r d b s n q vd h ms q n ctb d s gd M˙ j̇ mh r gh , K˙ ts q to ffd k cr
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´ϵ G� md d cd c e n q s gd f ˙ tf d , ffwh mf n e s gd e d q lh n mh b f ˙ tf d r xlld s q x- Sgd s n s ˙ k ˙ ln tms n e

e d q lh n mh b cd f q d d r n e e q d d cn l h r s gd m 1 · 1 · 2 e n q χ�G . λ +
7 ˙ mc 1 · 1 e n q ´ϵ G� -

=k k s gd n Ω, r gd k k e d q lh n mh b c- n - e - ” r h m n tq f ˙ tf d , ffwd c ln cd k b ˙ m ad ˙ q q ˙ mf d c h ms n ˙ r h mf k d

r oh mn q ff d k c n e s gd e n q l Γ�G . � ∗ α ∗ f h ud m ax

Γ�G � ∗ α ∗ ; g β λ� ∗ α ∗ χ
�
λ. G �

0

1
δ � ∗ α ∗ ´ϵ �G . ’ 2 - 0 (

vgd q d � ± ˙ mc α ± an s g q d e d q s n s gd ch ˙ f n ṁ k vn q k c, un k tld r xlld s q x Ro’ 1 ( ±B ∼ RN’ 1 . 1 ( ± -

Sgh r h r s gd ˙ ṁ k n f td h m n tq r d s s h mf n e s gd s n on k n f h b ˙ k s vh r s vgh b g v̇ r r gn vm h m Z 1 “ s n q d k ˙ s d

s gd F˙ h n s s n , Vh s s d m ln cd k Z 0 “ vh s g ˙ f ˙ tf d c ud q r h n m n e s gd Qn y ˙ mr jx, Vh s s d m n md Z 2 “ - Nm

s gd n s gd q g˙ mc+ vd b ˙ m od q e n q l ˙ ch Ωd q d ms s vh r s h mf h m n q cd q s n l̇ jd b n ms ˙ b s vh s g s gd

=UY ln cd k ˙ mc s n h cd ms h e x h s r e d q lh n mh b cd f q d d r n e e q d d cn l h m s gd oq d r d ms b n ms d ws - Sgh r h r

˙ b gh d ud c ax cd b n lon r h mf Γ�G � ∗ α ∗ vh s g q d r od b s s n s gd ch ˙ f n ṁ k r taf q n to n e s gd s ˙ q f d s r ȯ b d

Ro’ 1 ( ’ vgh b g s gd h mcd w � q d e d q r s n ( ˙ mc n e s gd vn q k c, un k tld Ro’ 1 ( ±B + s gd e d q lh n mh b c- n - e - ” r

Γ�G . � ∗ α ∗ + r n ˙ r s n n as ˙ h m

Γ�G � ∗ α ∗ ; g ’ β λ ( �� ∗ φλα ∗ . G � 1 γ �� ∗ φ G α ∗ ω ’ 2 - 1 (

Nm s gd q h f gs ġ mc r h cd s gd ff d k c φλα ∗ . G h r h cd ms h ffd c vh s g s gd vn q k c, un k tld f q ˙ uh s h mn + vgh k d

φ G α ∗ b n ms ˙ h mr s gd =UY e d q lh n mh b cd f q d d r n e e q d d cn l-

Sgd e tk k vn q k c, un k tld h r n ld s q x RN’ 1 . 1 ( ± b ˙ m ad l̇ cd l̇ mh e d r s ax oq n ln s h mf Γ�G � ∗ α ∗

s n ˙ m n a i d b s h m s gd ’ 0 , 1 . 0 , 1 . 0 , 1 ( n e Ro’ 1 ( · Ro’ 1 ( ±) · Ro’ 1 ( ±� 9

Γ�G � ∗ α ∗ �⊂ Γ�
G � ∗ α̂ ∗ ’ 2 - 2 (

vgd q d vd q d b ˙ k k s ġ s � ± ˙ mc α̂ ± q d e d q s n s gd f q n tor Ro’ 1 ( ±) ˙ mc Ro’ 1 ( ±� + q d r od b s h ud k x-

Sgd n m, r gd k k ˙ m˙ k xr h r h r ch flb tk s r h mb d s gd q d ˙ q d mn k n b ˙ k cd f q d d r n e e q d d cn l- H m ˙ cch s h n m+

h m s gd oq d uh n tr r d b s h n mr vd h ms q n ctb d c s gd f gn r s ffd k cr τ�G . τ́
G
� + s g˙ s ˙ q d r b ˙ k ˙ q an r n mh b cd f q d d r

n e e q d d cn l+ vgh b g ˙ q d h ms d q oq d s d c ˙ r s gd r b ˙ k ˙ q r tod q o˙ q s md q r n e Γ�G � ∗ α ∗ - =r ch r b tr r d c d ˙ q k h d q +

s gd x m˙ s tq ˙ k k x ȯ q ˙ ld s q h r d ˙ gxod q , J̇̃ gk d q l˙ mh e n k c-

Vd b ˙ m s gd m f q n to s gd c- n - e - ” r ˙ r e n k k n vr 9 s gd f ˙ tf d ffd k cr ψ
� �α (
− ˙ mc ∂ e n q s gd f ˙ tf d

f q n to Ro’ 1 ( · Ro’ 1 ( · RN’ 1 ( ˙ q d cd r b q h ad c ax ˙ Bgd q m, Rh ln mr f ˙ tf d s gd n q x+ vgh k d s gd

n s gd q ffd k cr τ. τ́ ˙ mc Γ ath k c to ˙ m M ; 3 gxod q ltk s h ok d s b g˙ q f d c vh s g q d r od b s s n s gd

f ˙ tf d ffd k cr - Sgd b gn h b d n e ˙ r th s ˙ ak d on s d ms h ˙ k ˙ k k n vr s n q d b ˙ r s s gd ln cd k h ms n ˙ M ; 3

r tod q , Bgd q m, Rh ln mr s gd n q x- Sgd b n q q d r on mch mf M ; 3 r tod q r xlld s q x o˙ q ˙ ld s d q g˙ r s gd

e n k k n vh mf r s q tb s tq d 9 δ �
∗ �̂ ∗ , + vgd q d s gd RT’ 1 ( f q n to ˙ b s r n m s gd h mcd w ∂ Z 0 8 “ - =r ch r b tr r d c

h m r d b s h n m 1 + s gh r d ld q f h mf r tod q r xlld s q x h r q d k ˙ s d c+ uh ˙ s gd s n on k n f h b ˙ k s vh r s ch r b tr r d c

˙ an ud + s n s gd r b ˙ k ˙ q ˙ mc ud b s n q AQRS pt˙ ms tl r xlld s q h d r n e s gd ln cd k 9 r . ´r . r λ . ´r λ -

Sgh r b ˙ m ad r d d m ax cd b n lon r h mf s gd b n q q d r on mch mf r tod q r xlld s q x o˙ q ˙ ld s d q r δ �
∗ �̂ ∗ ,

vh s g q d r od b s s n Ro’ 1 ( ±B · RT’ 1 ( 9

δ �
∗ �̂ ∗ , ; g ’ β g ( �

∗ �̂ ∗
δ ,g ) δ �

∗ �̂ ∗
δ , . ’ 2 - 3 (

vgd q d δ ,9+ . δ ,91 b n q q d r on mc s n r ˙ mc ´r AQRS r xlld s q h d r ˙ mc δ ,9+
g . δ ,91

g b n q q d r on mc s n

ud b s n q r tod q r xlld s q h d r r λ ˙ mc ´r λ -

7 H mcd d c+ h m s gd APRS, h mu] q h ] ms f ] tf d , Φwd c ] b s h n m+ ] k k c- n - e - ” r ] q d oq n o] f ] s h mf -
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2 - 1 IZ mcZ t f Z tf d ’ �vh mf Z mc � 9 3 r tod p r xlld s p x

Sgd f ˙ tf d , ffwd c K˙ f q ˙ mf h ˙ m ’ n mk x e n q s gd e d q lh n mh b f ˙ tf d r xlld s q x( g˙ r s gd f d md q ˙ k e n q l

G ; G � 2 ( ) G f ρ e ρ . G f ρ e ρ ; r
)
τ́ G�D�

G ’ ψ) . χ
�
G . ∂ . τ

�
G (
(
. R ;

∫

G2

G . ’ 2 - 4 (

vgd q d Φ ; τ́ G�Dℓ
G ’ ψ) . χ

�
G . ∂ . τ

�
G ( h r jmn vm ˙ r s gd f “ t f d , ffw h mf e d p lh n m vgh b g d mb n cd r s gd

f ˙ tf d , ffwh mf ˙ mc cd od mcr ton m s gd f ˙ tf d ffd k cr ’ ψ) . χ
�
G . ∂ ( ˙ mc on r r h ak x ˙ k r n n m s gd f gn r s

ff d k c τ�G -

Kd s tr ch r b tr r s gd f ˙ tf d , ffwh mf h m cd s ˙ h k - =r ˙ k q d ˙ cx ld ms h n md c h m s gd h ms q n ctb s h n m+ vd

cn mn s h ms q n ctb d gd q d s gd f gn r s r e n q s gd an r n mh b o˙ q s n e s gd f ˙ tf d r xlld s q x+ r h mb d vd ˙ q d

n mk x h ms d q d r s d c h m s gd f ˙ tf d , ffwh mf n e s gd n cc o˙ q s n e s gd r tod q ˙ k f d aq ˙ - Sgd f ˙ tf d , ffwh mf

n e s gd d ud m o˙ q s n e s gd f ˙ tf d ˙ k f d aq ˙ b ˙ m ad cn md ˙ b b n q ch mf s n s gd r s ˙ mc˙ q c oq n b d ctq d -

Kd s tr r s ˙ q s vh s g ˙ f ˙ tf d , ffwh mf + jmn vm ˙ k r n ˙ r K˙ mc˙ t f ˙ tf d e wh mf + n e s gd e n k k n vh mf

e n q l ’ to s n s n s ˙ k cd q h u̇ s h ud r (

R, ; 1

∫
r
)
τ́ G�| > χ�G

(
; � 1

∫ )
|τ�G S > |τ́ G� ) χ�G S > | ´ϵ G�

(
’ 2 - 5 (

) 1

∫ )
� g τI � �χ

α (
I τ́ G� > χα G �

0

1
δ JKτ β

Jχ γ
K δ β γ τ́

G
� δ

I
G > χ�I

(
ω

Sgd Gn cf d cṫ k > h r md d cd c s n vq h s d s gd f ˙ tf d ffwd c ˙ b s h n m n m ˙ mx s gq d d ch ld mr h n ṁ k

l˙ mh e n k c+ f h ud m ˙ ld s q h b n m h s - H m o˙ q s h b tk ˙ q + vd ġ ud 9 χ�G S > χ
α
I ; χ�λ. G e

λµ χα
µ . IT

� 2 ( + vgd q d

e λµ h r s gd h mud q r d ld s q h b n m s gd vn q k c, un k tld L � 2 ( + vgn r d un k tld e n q l h r T � 2 ( ; > 0 -

Mn s h b d s ġ s ˙ vn q k c, un k tld ld s q h b h r md d cd c n mk x h m s gd f ˙ tf d , ffwh mf s d q l ˙ mc h s h r mn s

oq d r d ms h m s gd f ˙ tf d , h mu̇ q h ˙ ms ˙ b s h n m G � 2 ( -

Sgd ff q r s s d q l h m ’ 2 - 5 ( h r ˙ m tr t˙ k jh md s h b s d q l e n q b n lok d w an r n mh b ff d k cr τ�G . τ́
G
� - Sgd

r d b n mc s d q l b n ms ˙ h mr ˙ ffq r s , n q cd q k h md ˙ q ch Ωd q d ms h ˙ k n od q ˙ s n q n m ´ϵ G� vgh b g+ s n f d s gd q vh s g

s gd f q ˙ uh s h mn ffd k c d pt˙ s h n m e q n l d p- ’ 1 - 1 7 ( + k d ˙ cr s n ˙ m h mud q s h ak d v̇ ud n od q ˙ s n q - Sgd k ˙ r s

s d q l oq n ctb d r ˙ m h ms d q ˙ b s h n m ad s vd d m χ ˙ mc s gd f gn r s ffd k cr τ ˙ mc τ́ - Mn s h b d s ġ s s gd

f gn r s ff d k cr h m s gd oq d r d ms b ˙ r d ˙ q d an r n mh b b n llts h mf ffd k cr + s gd q d e n q d s gd jh md s h b s d q l

k d ˙ cr s n ˙ on r h s h ud cd ffmh s d ld s q h b e n q s gd Gh k ad q s r ȯ b d -

Mn v+ vd b gd b j s ġ s s gd f ˙ tf d , ffwh mf ffwd r s gd e d q lh n mh b f ˙ tf d r xlld s q x ˙ mc vd r s tcx

s gd v̇ ud n od q ˙ s n q h m s gd e d q lh n mh b r d b s n q - H m n q cd q s n r h lok h e x s gd ch r b tr r h n m+ vd md f k d b s

e n q s gd s h ld ad h mf s gd h ms d q ˙ b s h n mr ˙ ln mf f gn r s ffd k cr ’ τ�G . τ́
G
� ( -

Sgd e q d d d pṫ s h n mr e n q χ�G ˙ mc e n q ´ϵ G� q d ˙ c

1 δ �α|χα
G ) > | ´ϵ G � ; / . | > χ�G ; / ω ’ 2 - 6 (

Vd q d , vq h s d s gd r d d pt˙ s h n mr h m b n lon md ms r ˙ r e n k k n vr

δ λ µ ν δ �α| µ χ
�
ν . G )|λ ´ϵ G � ; / . |λχ�λ. G ; / ω ’ 2 - 7 (

Sgd r d b n mc d pt˙ s h n m h r s gd tr ṫ k K˙ mċ t, Kn q d ms y f ˙ tf d , ffwh mf e n q s gd f q ˙ uh s h mn -

Ax r s ˙ mċ q c l̇ mh otk ˙ s h n mr + tr h mf s gd Bk h Ωn q c ˙ k f d aq ˙ n m s gd vn q k c, un k tld ˙ mc s gd

f ˙ tf d , ffwh mf b n mch s h n m+ vd g˙ ud

1 ’ β λ ( �α|λ ’ β µ χ µ . G (
α ) ’ β λ (

α
� |λ ´ϵ Gα ; ∈|

)
1 δ �α ’ ∈χα

G ( ) ´ϵ G�

(
; / ’ 2 - 8 (
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e n q l vgh b g vd f d s s gd e n k k n vh mf b n lah m˙ s h n m

´ϵ G� ; � 1 ’ ∈χ G ( � ) µ G� ’ 2 - 0 / (

vgd q d µ G� h r ˙ r n k ts h n m n e s gd l˙ r r k d r r Ch q ˙ b d pt˙ s h n m ∈⋆µ G� ; / - Gn vd ud q + h s h r on r r h ak d s n

e tq s gd q ln ch e x s gd f ˙ tf d , ffwh mf h m n q cd q s n h ms q n ctb d ˙ l˙ r r s d q l e n q s gd Ch q ˙ b ffd k c-

2 - 2 Dd xmlZ m f Z tf d �vh mf Z mc lZ r r cd e n p lZ s h n mr

Sgd Ed xml˙ m f ˙ tf d , ffwh mf ˙ k r n q d pth q d r s gd h ms q n ctb s h n m n e s gd Ṁ j̇ mh r gh , K̇ ts q to ˙ twh k h ˙ q x

ff d k c ´ϵ � - H s b ˙ m ad ˙ ccd c s n s gd f ˙ tf d , ffwh mf ˙ r e n k k n vr

RA ; 1

∫
r
)
α ´ϵ G� δ

�ατ́α . G

(
T � 2 (

; 1

∫
α
)
τ́ G� ’ λ) . G I ’ τ ( δ

�α ) λ�α) ’ τ ( γ G I ( τ́
I
α ) ´ϵ G� δ

�α ´ϵ α . G

(
T � 2 (

; 1

∫
α
)
λ α
2 . � λ γ

2 . β δ �β δ
αγ ) λ G

2 . J λ J
2 . G ) ´ϵ G� δ

�α ´ϵ α . G

(
T � 2 ( ω ’ 2 - 0 0 (

Gd q d s gd ff q r s s vn s d q lr h m s gd k ˙ r s k h md ˙ q d on s d ms h ˙ k s d q lr e n q s gd an r n mh b f gn r s ff d k cr

’ τ . τ́ ( + vgh k d s gd s gh q c n md h r ˙ l̇ r r s d q l e n q ´ϵ - Vd tr d c s gd cd ffmh s h n m n e λ 2 s n r h lok h e x

s gd d woq d r r h n m ˙ mc α h r ˙ f ˙ tf d , ffwh mf o˙ q ˙ ld s d q -

Sgd e n q l n e s gd on s d ms h ˙ k f d md q ˙ s d c ax s gd oq d r d ms f ˙ tf d , ffwh mf h r r h lh k ˙ q s n s gd l˙ r r

cd e n q l˙ s h n mr n e s gd F˙ h n s s n , Vh s s d m ln cd k ch r b tr r d c h m Z 1 0 + 1 1 “ - =r ld ms h n md c h m s gd

H ms q n ctb s h n m+ s gd ln cd k vd ˙ q d b n mr h cd q h mf ad ˙ q r q d r d lak ˙ mb d vh s g s gd =AIL ln cd k Z 0 / “

h m s g˙ s h s h r cd r b q h ad c ax s gd ch Ω d q d mb d n e s vn Bgd q m, Rh ln mr - Gn vd ud q + ˙ r h r ˙ oo˙ q d ms

e q n l ’ 2 - 0 0 ( + s gd AQRS u̇ q h ˙ s h n m n e s gh r f ˙ tf d , ffwh mf s d q l b ˙ mmn s f d md q ˙ s d gh f gd q on vd q r

n e τ ˙ mc τ́ vgh b g b n tk c q d oq n ctb d s gd r d ws h b r b ˙ k ˙ q on s d ms h ˙ k n e =AIL ln cd k r -

Sgd f ˙ tf d , ffwh mf oq n ctb d r ˙ ´ϵ 1 s d q l+ vgh b g r d q ud r ˙ r s gd M˙ j̇ mh r gh , K˙ ts q to s d q l+

ln ch e xh mf s gd pt˙ cq ˙ s h b ȯ q s n e s gd χ� ´ϵ r xr s d l+ vgn r d d pt˙ s h n mr n e ln s h n m vd q d ch r b tr r d c
h m s gd oq d uh n tr r d b s h n m-

2 - 3 Ln m’ k h md Z p Dd xmlZ m f Z tf d ’ �vh mf Z mc FZ h n s s n ’ Vh s s d m ln cd k

Nmd b ˙ m ˙ cc e tq s gd q h ms d q ˙ b s h n m s d q lr ax h ms q n ctb h mf ˙ ln q d f d md q ˙ k f ˙ tf d , ffwh mf oh d b d n e

s gd e n q l

R ±A ;

∫
r
)
´ϵ G�T

�α
G I ’ τ ( τ́

I
α

(
T � 2 (

;

∫ )
τ́J� τ́Iα ’ λ

G
) . JT

�α
G I ) λ �

) . β T
β α
G I ( ) ´ϵ G�T

�α
G I ´ϵ Iα

(
T � 2 ( . ’ 2 - 0 1 (

vgd q d T �α
G I h r ˙ f d md q h b s d mr n q ath k s n ts n e s gd τ ” r - =r b ˙ m ad mn s h b d c+ s gh r ˙ cch s h n ṁ k s d q l

ln ch ffd r s gd ˙ b s h n m ax mn m, pṫ cq ˙ s h b s d q lr ˙ mc h s h r q d r on mr h ak d n e s gd f d md q ˙ s h n m n e s gd

r b ˙ k ˙ q on s d ms h ˙ k - =r ch r b tr r d c h m Z 1 “ + ˙ r th s ˙ ak d b gn h b d n e T �α
G I ’ τ ( ’ b n lo˙ s h ak d vh s g s gd

an r n mh b f ˙ tf d h mu̇ q h ˙ mb d n e s gd ln cd k ( k d ˙ cr s n s gd r b ˙ k ˙ q on s d ms h ˙ k n e s gd cṫ k s gd n q x ˙ mc

s gd b n tok h mf vh s g s gd e d q lh n mr -
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2 - 4 Tma n mud ms h n mZ k f Z tf d �vh mf Z mc =UW =mr Z s y

Kd s tr mn v ˙ cc ˙ md v s d q l s n s gd d pt˙ s h n mr n e ln s h n m ˙ mc q d b n lots d s gd v̇ ud n od q ˙ s n q -

H m ȯ q s h b tk ˙ q + vd vh k k cd q h ud s gd =UY =mr ˙ s y e n q ˙ l̇ r r h ud Ch q ˙ b r oh mn q ax ˙ r th s ˙ ak d b gn h b d

n e s gd f ˙ tf d , ffwh mf ȯ q ˙ ld s d q r - Sgd b n q q d r on mch mf pṫ cq ˙ s h b o˙ q s n e s gd K˙ f q ˙ mf h ˙ m h r

G ; 1 δ �α δ
λµ ν χ�λ . G | µ χ

α
ν . G ) ´ϵ G� ’ |λχ�λ. G � 1 g α ’ β g ( �αχ

α
g . G ( ) 1 αδ �α ´ϵ G� ´ϵ α . G ’ 2 - 0 2 (

vgd q d s gd k ˙ r s s d q l h r s gd tr t˙ k pt˙ cq ˙ s h b s d q l h m s gd M˙ j̇ mh r gh , K˙ ts q to ffd k c ´ϵ G� -
8

Sgd md v d pt˙ s h n mr n e ln s h n m ˙ q d

3 δ λµ ν | µ χ
�
ν . G � 1 |λ ´ϵ �G ) 3 g αβ λ. �α ´ϵ

α
G ; / .

|λχ�λ. G � 1 g α ’ β λχλ. G (
� ) 1 αδ �α ´ϵ Gα ; / ω ’ 2 - 0 3 (

L̇ mh otk ˙ s h mf s gn r d d pt˙ s h n mr ˙ r ˙ an ud + vd ffm˙ k k x ffmc s gd l˙ r r h ud Ch q ˙ b d pṫ s h n m e n q s gd

b n lah ṁ s h n m φ G ; � +
3 ’ g ∈χ G ) +

1 ´ϵ G ( vgh b g r gn tk c ad h cd ms h ffd c vh s g s gd =UY Ch q ˙ b r oh mn q -

Eh m˙ k k x+ vd b ˙ m vq h s d cn vm s gd b n lok d s d t mb n mu d ms h n m“ k f ˙ tf d , ffwh mf n e s gd BR ˙ b s h n m

vh s g s gh r ˙ cch s h n m˙ k oh d b d ˙ r e n k k n vr

R, ;

∫
r
)
χ�G S > |τ́ G� ) χ�G S > d ℓ β αℓ . �τ́ Gα

(

;

∫ ∫
|τ�G S > |τ́ G� ) χ�G S > | ´ϵ G� ) χ�G S >

)
δ �αχ

� α
J ϵ JKτ

β (
K τ́ Gβ ) ϵ G Iχ β

U I δ β ατ
α
J [ τ́

J
�

(

)|τ�G S > d g β
α
g . �τ́

G
α ) χ�G S > d g β

α
g . � ´ϵ

G
α

[
ω ’ 2 - 0 4 (

Mn ˙ cch s h n ṁ k s d q l h r oq n ctb d c ax s gd AQRS u̇ q h ˙ s h n m n e s gd r d b n mc s d q l n e s gd f ˙ tf d ,

ffwh mf - H m ˙ cch s h n m+ mn AQRS u̇ q h ˙ s h n m h r q d pth q d c e n q s gd 2 c uh d k ad h m d g - Sgd md v s d q l

k d ˙ ch mf s n s gd tmb n mud ms h n m˙ k f ˙ tf d , ffwh mf ˙ mc s n s gd h cd ms h ffb ˙ s h n m n e n tq e d q lh n mh b ffd k cr

vh s g s gd =UY =mr ˙ s y ln ch ff d r s gd jh md s h b s d q l n e s gd an r n mh b f gn r s ffd k cr ’ uh d vd c ˙ r b n n q ,

ch m˙ s d r n e ˙ gxod q , J˜˙ gk d q l˙ mh e n k c( ax ˙ un q s h b h s x s d q l h mun k uh mf ˙ ffq r s n q cd q ch Ωd q d ms h ˙ k -

2 - 5 d fid ’ f Z tf d �vh mf

Eh ṁ k k x+ k d s tr b n ld s n s gd k ˙ r s d ẇ lok d n e f ˙ tf d , ffwh mf s ġ s b ˙ m ad b n mr s q tb s d c- Fh ud m

s gd e ˙ b s s g˙ s s gd q d ˙ q d s vn AQRS r xlld s q h d r + h mr s d ˙ c n e vq h s h mf s gd f ˙ tf d , ffwh mf ˙ r s gd

r , u̇ q h ˙ s h n m n e Φ+ n md b ˙ m b n mr s q tb s s gd f ˙ tf d , ffwh mf ˙ r e n k k n vr

G f ρ e ρ ; r ´r Λ ’ 2 - 0 5 (

vgd q d Λ g˙ r mn f gn r s b ġ q f d + h s h r Kn q d ms y h mu̇ q h ˙ ms ˙ mc h s ltr s ˙ k r n ad f ˙ tf d h mu̇ q h ˙ ms

tmcd q s gd an r n mh b r taf q n to n e s gd r tod q f q n to NRo’ 1 ∧ 1 ( - Rh mb d r ˙ mc ´r ˙ q d mh k on s d ms + s gd

s n s ˙ k ˙ b s h n m R vh k k ad r ˙ mc ´r h mu̇ q h ˙ ms - =b s h mf vh s g r + h s h r s q h uh ˙ k k x y d q n + vgh k d s n b gd b j

s gd ´r , h mu̇ q h ˙ mb d + vd ġ ud s n ˙ ms h b n llts d ´r vh s g r ˙ mc s ġ s b ˙ m ad cn md ˙ s s gd oq h b d n e

8 H m s gd b ] r d n e tr t] k f ] tf d r xlld s q x s gd ] r r n b h ] s d c APRS r xlld s q x h r k ⋆ : ≡ b . k b : � +
1
W b . b “ . k fib :

V . k V : . vgd q d V h r s gd L] j] mh r gh , K] ts q to Φ d k c- Sgd m+ s gd f ] tf d , Φwh mf K] f q ] mf h ] m h r k Sq ’ fib c , ⋆) +
1
λ fib V ( :

Sq ’ V c , ⋆) +
1
λ V 1 ( �Sq ’ fib c , ≡ b ( - Sgd d pt] s h n mr n e ln s h n m e n q V h r V : � +

δ
c , ⋆ vgh b g h lok h d r s g] s f ] tf d , Φwh mf

e n q ⋆ -
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˙ f ˙ tf d s q ˙ mr e n q l˙ s h n m h m s gd r taf q n to- Gn vd ud q + ad h mf Λ f ˙ tf d h mu̇ q h ˙ ms + s gh r f ˙ tf d

s q ˙ mr e n q l̇ s h n m h r h md Ωd b s h ud ˙ mc mh k on s d mb x n e ´r cn d r s gd q d r s -

Sgd K˙ mċ t f ˙ tf d , ffwh mf ok tr mn m, k h md ˙ q s d q lr ’ 2 - 5 ( z ’ 2 - 0 1 ( b ˙ m ad vq h s s d m ˙ r e n k k n vr

G f ρ e ρ ; r ´r
)
χ�G δ �α ϵ

G I S > χα
I ) ´ϵ G� δ

�α ´ϵ Gα > 0
(
ω ’ 2 - 0 6 (

Mn s h b d s g˙ s s gn r d s d q lr ˙ q d f ˙ tf d h mu̇ q h ˙ ms tmcd q s gd an r n mh b f ˙ tf d r xlld s q h d r n e s gd

r tod q f q n to RN’ 1 ( ˙ mc Ro’ 1 ( ˙ mc+ s gd q d e n q d + ˙ r on h ms d c n ts d ˙ q k h d q + s gd n q cd q n e r ˙ mc ´r h m

e q n ms n e s gd o˙ q d ms gd r h r h r h q q d k d u̇ ms - Vd g˙ ud l˙ cd d wok h b h s s gd b n ms q ˙ b s h n m n e s gd h mch b d r -

Tr h mf s gd oq d r d ms e q ˙ ld vn q j+ vd b ˙ m q d vq h s d s gd tmb n mud ms h n m˙ k f ˙ tf d , ffwh mf h m ˙

r h lh k ˙ q v̇ x ax n ar d q uh mf s ġ s r h mb d s gd f q n to Ro’ 1 ( h r s gd r oh m f q n to ˙ r r n b h ˙ s d c vh s g

RN’ 0 . 1 ( ’ s gd Kn q d ms y f q n to n e s gd vn q k c, un k tld ( + vd b ˙ m tr d s gd h ms d q s vh md q r β �αg ’ n q d ud m

ad s s d q � �
g α ; g δ �β β

β α
g ( s n d ws d mc s gd ˙ an ud f ˙ tf d , ffwh mf s d q l ˙ r e n k k n vr

G f ρ e ρ ; r ´r
)
χ�G δ �α S > χ

α
G ) ´ϵ G� δ

�α ´ϵ α S G > 0 ) α χ�G S > d g �
α

g � ´ϵ Gα

(
’ 2 - 0 7 (

vgd q d d g h r s gd vn q cun k tld uh d k ad h m ˙ mc > d g h r s gd vn q k c, un k tld Gn cf d ct˙ k ˙ mc α h r

s gd f ˙ tf d , ffwh mf ȯ q ˙ ld s d q ch r b tr r d c h m s gd oq d uh n tr r d b s h n m- Sgh r ad ˙ ts h e tk r s q tb s tq d

b n ms ˙ h mr ˙ k k on r r h ah k d pṫ cq ˙ s h b s d q lr vq h s s d m h m s d q lr n e n mk x s gd e d q lh n mh b ffd k cr n e s gd

s gd n q x+ m˙ ld k x χ�G ˙ mc ´ϵ G� - Sgd x ˙ q d f ˙ tf d h mu̇ q h ˙ ms tmcd q s gd an r n mh b r xlld s q h d r n e s gd

r tod q f q n to s n f d s gd q vh s g s gd Kn q d ms y s q ˙ mr e n q l˙ s h n mr n m s gd fi̇ s h mcd w n e d g -

Sn b n mb k tcd + vd n ar d q ud s g˙ s vd b ˙ m ˙ cc ˙ e tq s gd q s d q l h m n q cd q s n ath k c ˙ pt˙ cq ˙ s h b

s d q l+ n e s gd e n q l

r ´r
)
∂ � �α ( β g �α S > d g

(
’ 2 - 0 8 (

vgh b g b ˙ q q h d r y d q n f gn r s mtlad q ˙ mc h r ˙ 2 , e n q l- H s h r l̇ mh e d r s k x Kn q d ms y h mu̇ q h ˙ ms ˙ mc h s r

u̇ q h ˙ s h n m f h ud r

r
)
χ� S τ́α ’ β g ( �α > d

g
(
; |τ� S τ́α ’ β g ( �α > d

g � χ� S ´ϵ α ’ β g ( �α > d g ω ’ 2 - 1 / (

Sgd ffq r s s d q l h r ˙ uh r b n r h s x s d q l ln ch e xh mf s gd pṫ cq ˙ s h b o˙ q s n e s gd ˙ b s h n m e n q s gd r b ˙ k ˙ q

ff d k cr - Sgd r d b n mc s d q l h r ˙ m n Ω, ch ˙ f n m˙ k l̇ r r s d q l e n q s gd e d q lh n mr -

Sgd q d e n q d + ˙ k r n h m s gd oq d r d ms e n q ltk ˙ s h n m+ s gd q d ˙ q d ˙ s k d ˙ r s s vn r tod q b ġ q f d r h m s gd

f ˙ ld ˙ mc ȯ q s n e s gd r tod q r xlld s q x h r oq d r d q ud c- Vd k d ˙ ud e tq s gd q b n mr h cd q ˙ s h n m h m ˙

e n q s gb n lh mf ln q d cd s ˙ h k d c vn q j Z 0 8 “ -

3 An ma k tr h n mr S mc n ts k n n i

H m s gd oq d r d ms vn q j+ vd g˙ ud b n mr h cd q d c ch Ωd q d ms v̇ xr n e pt˙ ms h y h mf Bgd q m, Rh ln mr r t,

od q f q ˙ uh s x q d ud ˙ k h mf h lon q s ˙ ms e d ˙ s tq d r n e s gd r ˙ ld s gd n q x- Sgh r h r ˙ b gh d ud c ax ˙ ook xh mf

s gd ˙ m˙ k xr h r n e J˙ otr s h m ˙ mc Ṙ tk h m˙ Z 1 “ s n s gh r o˙ q s h b tk ˙ q Bgd q m, Rh ln mr s gd n q x cd r b q h ah mf

otq d A ; 2 r tod q f q ˙ uh s x n m ˙ m =cR 2 a˙ b jf q n tmc-

Sgd mn ud k e d ˙ s tq d vgh b g b ġ q ˙ b s d q h y d r n tq r d s s h mf h r h mcd d c s gd oq d r d mb d n e ˙ b tq ud c

a˙ b jf q n tmc vh s g md f ˙ s h ud b n r ln k n f h b ˙ k b n mr s ˙ ms - H m s gh r e q ˙ ld vn q j an s g s gd e d q lh n mh b

cd f q d d r n e e q d d cn l n e s gd =UY ln cd k Z 0 0 “ ˙ mc s gd s n on k n f h b ˙ k s vh r s n e Z 1 “ ffmc ˙ m˙ s tq ˙ k
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h ms d q oq d s ˙ s h n m+ s gd k ˙ s s d q ad h mf q d k ˙ s d c s n s gd b gn h b d n e s gd Kn q d ms y Ro’ 1 ( vn q k c un k tld

r oh m b n mmd b s h n m vh s gh m s gd RN’ 1 . 1 ( h r n ld s q x f q n to n e r ȯ b d , s h ld -

Ntq ˙ ṁ k xr h r k d c tr s n b n mr h cd q ch Ωd q d ms b gn h b d r n e s gd f ˙ tf d ffwh mf n e s gd e d q lh n mh b

r xlld s q h d r - Sgd q d r tk s h mf ln cd k r d wgh ah s r n ld ˙ ln tms n e r tod q r xlld s q x+ vgh b g d ld q f d r

e q n l s gd AQRS pṫ ms h y ˙ s h n m- Sgd tk s h l˙ s d f n ˙ k + vgh b g vh k k ad s ˙ b jk d c h m ˙ e n q s gb n lh mf

vn q j Z 0 8 “ + h r s gd r s tcx n e s gd r tod q r xlld s q x ˙ r r n b h ˙ s d c vh s g s gd ch Ω d q d ms f ˙ tf d , ffwh mf

b gn h b d r - H m s gh r q d r od b s k d s tr r tll̇ q h y d s gd q d r tk s r 9

0 - K˙ mċ t F˙ tf d Eh wh mf 9 s gh r h r ˙ b gh d ud c ax r d s s h mf s n y d q n s gd M˙ j̇ mh r gh , K˙ ts q to s d q lr

n e s gd f ˙ tf d , ffwh mf ’ 2 - 0 0 ( ˙ mc mn m, k h md ˙ q f ˙ tf d ffwh mf s d q lr ’ 2 - 0 1 ( - Sgd ln cd k ġ r ˙

l̇ mh e d r s M ; 3 r tod q r xlld s q x ˙ r ˙ q d r tk s n e ˙ b n lah m˙ s h n m n e AQRS r xlld s q h d r ’ r

˙ mc ´r ( ˙ mc n e s gd ud b s n q r tod q r xlld s q h d r -

1 - J˙ otr s h m, Ṙ tk h m˙ Ḟ tf d Eh wh mf 9 ˙ cch mf s gd mn m, k h md ˙ q s d q lr ’ 2 - 0 1 ( - Sgn r d s d q lr

˙ q d md d cd c s n q d oq n ctb d s gd r b ˙ k ˙ q on s d ms h ˙ k n e s gd ct˙ k s gd n q x- H m s gd cṫ k oh b s tq d +

s gd s gd n q x r s h k k ch r ok ˙ xr ˙ m M ; 3 r tod q r xlld s q x+ s gn tf g q d ˙ k h r d c h m ˙ mn m, k h md ˙ q

v̇ x- Sg˙ s r tod q r xlld s q x h r ˙ l̇ mh e d r s ˙ s h n m n e s gd AQRS r xlld s q h d r n e s gd n q h f h m˙ k

Bgd q m, Rh ln mr r tod q f q ˙ uh s x ˙ mc n e s gd ud b s n q r tod q r xlld s q h r + vgh b g gn vd ud q ˙ q d

mn s d uh cd ms h m s gd s vh r s d c ud q r h n m ctd s n s gd mn m, k h md ˙ q h s h d r - Sgh r k d ˙ cr s n ˙ m n od m

oq n ak d l9 s n r gn v s ġ s s gd BR r tod q f q ˙ uh s x vh s g s gh r o˙ q s h b tk ˙ q f ˙ tf d , ffwh mf ˙ clh s r

˙ e n q ltk ˙ s h n m vh s g ˙ l˙ mh e d r s mn m, k h md ˙ q ud b s n q r tod q r xlld s q x-

2 - F˙ tf d Eh wh mf vh s g L˙ r r Sd q lr 9 h m n q cd q s n q d oq n ctb d s gd cd e n q l̇ s h n mr ch r b tr r d c

h m Z 1 0 z 1 2 “ n md ġ r s n b ġ mf d s gd f ˙ tf d , ffwh mf ˙ cch mf ˙ md v M˙ j̇ mh r gh , K˙ ts q to s d q l-

H s r AQRS u̇ q h ˙ s h n m k d ˙ cr s n s gd d wod b s d c s d q lr -

3 - Tmb n mud ms h n ṁ k F˙ tf d Eh wh mf 9 ˙ r r gn vm h m s gd s d ws + s gd b gn h b d n e ˙ ȯ q s h b tk ˙ q f ˙ tf d ,

ffwh mf vh s g ˙ un q s h b h s x s d q l+ ton m h cd ms h ffb ˙ s h n m n e s gd vn q k c, un k tld Kn q d ms y f q n to

vh s g s gd RN’ 0 . 1 ( s ˙ q f d s f ˙ tf d r xlld s q x+ k d ˙ cr s n s gd =UY =mr ˙ s y ˙ mc s n s gd h ms d q ,

oq d s ˙ s h n m n e s gd f q ˙ uh s h mn h m s d q lr n e s gd f q ˙ ogd md e d q lh n m- H s h r s n ad d wok n q d c gn v

ltb g n e s gd r tod q r xlld s q x r tq uh ud r h m s gd oq d r d ms b n ms d ws -

4 - r ´r F˙ tf d , Eh wh mf 9 b gn n r h mf s gh r e n q l n e s gd f ˙ tf d , ffwh mf s gd q d ˙ q d k d r r cd e n q l̇ s h n mr

˙ k k n vd c h m s gd K̇ f q ˙ mf h ˙ m: mn md s gd k d r r an s g s gd AQRS ˙ mc s gd r d b n mċ q x AQRS

r xlld s q x ˙ q d oq d r d ms - H m ˙ cch s h n m+ s gd un q s h b h s x s d q l ch r b tr r d c h m s gd oq d uh n tr

h s d l h r h ms q n ctb d c ax r th s ˙ ak d s d q lr b n lah mh mf s gd f ˙ tf d ffd k c ˙ mc s gd vn q k c, un k tld

cq d h ad h m- H s vn tk c ad ud q x h ms d q d r s h mf s n d wok n q d s gd b n mr d ptd mb d r n e s gh r b gn h b d -

Sgd oq d r d ms ˙ m˙ k xr h r o˙ ud r s gd v̇ x s n e tq s gd q h mud r s h f ˙ s h n m h m ch Ωd q d ms ch q d b s h n mr 9 s gd cd ,

s ˙ h k d c r s tcx n e s gd r tod q r xlld s q h b oq n od q s h d r n e s gd pt˙ ms tl cṫ k ln cd k r n q h f h m˙ s h mf e q n l

ch Ωd q d ms f ˙ tf d , ffwh mf r : s gd f d md q ˙ k h y ˙ s h n m n e s gd oq d r d ms ˙ m˙ k xr h r s n f d md q h b K , d ws d mcd c

∂ c R 2 r tod q f q ˙ uh s h d r : s gd h mud r s h f ˙ s h n m n e s gd gn k n f q ˙ ogh b A ; 3 cṫ k r s n s gd r d ln cd k r - =r

e n q s gd k ˙ s s d q n a i d b s h ud + ˙ ṁ s tq ˙ k b ˙ mch ċ s d vn tk c ad s gd l̇ wh l̇ k A ; 3 r tod q f q ˙ uh s x

q d ˙ k h y d c n m s gd M ; 3 ∂ c R 3 u̇ b ttl Z 1 3 + 1 4 “ + vgh b g cd r b q h ad r ˙ b k ˙ r r n e Sxod H H A İ mtr

r n k ts h n mr Z 1 5 + 1 6 “ -
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=r ˙ b n mb k tch mf q d l˙ q j9 vd ġ ud r gn vm s g˙ s s gd K , d ws d mcd c C;2 r tod q f q ˙ uh s x b ˙ m

ad q d e n q ltk ˙ s d c h m s d q lr n e vn q k cun k tld r tod q r xlld s q h b ln cd k r b n tok d c s n l̇ s s d q - Sgh r

lh f gs ad tr d e tk e n q b n lots ˙ s h n m n e h ms d q d r s h mf n ar d q u̇ ak d r h m an s g r h cd r n e s gh r cṫ k h s x- Vd

k d ˙ ud s gh r s n e tq s gd q h mud r s h f ˙ s h n mr -

=a imn vk d cf ld ms r

Vd s g˙ mj K- B˙ r s d k k ˙ mh + Q- C” =tq h ˙ + O- Eq ` d + Q- Nk d ˙ + R- Od m˙ s h + C- Rd lh m˙ q ˙ ˙ mc I- Ẏ md k k h

e n q tr d e tk ch r b tr r h n mr n m r d ud q ˙ k h r r td r n e s gd oq d r d ms vn q j-

Nod m =a a d r r - Sgh r ˙ 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 ˙ 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 ˙ mx tr d + ch r s q h ats h n m ˙ mc q d oq n ctb s h n m h m

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

Id e d p d ma d r

Z 0 “ C- F˙ h n s s n ˙ mc D- Vh s s d m+ I “ mt r Bn mfff t p “ s h n mr ) Bg d p m, Rh ln mr Bn t o k h mf r ) :mc Sg d

s g d s “ , :mf k d h m K ; 3 Rt o d p W“ mf , Lh k k r Sg d n p x + I GDO . 5 ’ 1 / 0 / ( / 8 6 Z Xp@hu9/7/3-18/6 “

Z 9 IROH PC “ -

Z 1 “ =- J˙ otr s h m ˙ mc M- Ṙ tk h m˙ + Bg d p m, Rh ln mr , Pn y “ mr i x , Vh s s d m s n o n k n f h b “ k ffd k c s g d n p x + Mt b k -

Og x r - A 7 1 2 ’ 1 / / 8 ( 3 / 2 Z Xp@hu9/8/3-0336“ Z 9 IROH PC “ -

Z 2 “ K- Qn y ˙ mr jx ˙ mc D- Vh s s d m+ Gx o d p Jz“ g k d p f d n ld s p x “ mc h mu “ p h “ ms r n e s g p d d l“ mh e n k c r + Rd k d b s “

L“ s g - 2 ’ 0 8 8 6 ( 3 / 0 Z gdo�sg.8501105“ Z 9 IROH PC “ -

Z 3 “ U- Lh jg˙ xk n u ˙ mc D- Vh s s d m+ Ap “ md r :mc Rt o d p f p n t o r + Bn llt m- L“ s g - Og x r - 2 3 . ’ 1 / 0 4 (

5 8 8 Z Xp@hu9030/-0064“ Z 9 IROH PC “ -

Z 4 “ M- Cq tjjd q ˙ mc C- Sq ˙ mb ˙ md k k h + : r t o d p l“ s p h w ln c d k e n p K ; 5 r t o d p Bg d p m, Rh ln mr , l“ s s d p

s g d n p x + I GDO . 1 ’ 1 / 0 / ( / 4 7 Z Xp@hu9/801-2//5“ Z 9 IROH PC “ -

Z 5 “ L- L˙ q h —mn + Kd b s t p d r n m k n b “ k h y “ s h n m “ mc l“ s p h w ln c d k r h m r t o d p r x lld s p h b

Bg d p m, Rh ln mr , l“ s s d p s g d n p h d r + I - Og x r - = 3 3 ’ 1 / 0 0 ( 3 5 2 / / 0 Z Xp@hu900/3-/672“ Z 9 IROH PC “ -

Z 6 “ =- L˙ tq h + G- Ntẋ mf + R- Od m˙ s h + I- , A- Vt ˙ mc I- Yg˙ mf + AOR Vh k r n m k n n o r h m M ≡ 1

r t o d p b n me n p l“ k Bg d p m, Rh ln mr , l“ s s d p s g d n p h d r + I GDO 0 0 ’ 1 / 0 7 ( 0 3 4 Z Xp@hu907/7-/0286 “

Z 9 IROH PC “ -

Z 7 “ L- R- Ah ˙ mb gh + K- Fq h f tn k n + =- L̇ tq h + R- Od ṁ s h ˙ mc C- Rd lh m˙ q ˙ + : l“ s p h w ln c d k e n p s g d

k “ s h s t c d Vh k r n m k n n o h m :AI L s g d n p x + I GDO . 7 ’ 1 / 0 7 ( / 5 / Z Xp@hu907/1-/6631 “ Z 9 IROH PC “ -

Z 8 “ =- =b gtb ˙ q q n ˙ mc O- J- Sn vmr d mc+ : Bg d p m, Rh ln mr :b s h n m e n p Sg p d d , Ch ld mr h n m“ k

“ ms h , c d Rh s s d p Rt o d p f p “ u h s x Sg d n p h d r + Og x r - Kd s s - A 0 7 . ’ 0 8 7 5 ( 7 8 Z 9 IROH PC “ -

Z 0 / “ N- =g˙ q n mx+ N- Ad q f l˙ m+ C- K- İ Ωd q h r ˙ mc I- L̇ k c˙ b d ṁ + K ; 5 r t o d p b n me n p l“ k

Bg d p m, Rh ln mr , l“ s s d p s g d n p h d r ) L1 , a p “ md r “ mc s g d h p f p “ u h s x c t “ k r + I GDO 0 . ’ 1 / / 7 ( / 8 0

Z Xp@hu9/7/5-0107“ Z 9 IROH PC “ -

Z 0 0 “ O- C- =k u̇ q d y + L- U̇ k d my td k ˙ ˙ mc I- Y˙ md k k h + Rt o d p r x lld s p x n e “ c h �d p d ms i h mc + I GDO . 3

’ 1 / 0 1 ( / 4 7 Z Xp@hu900/8-2833“ Z 9 IROH PC “ -

Z 0 1 “ =- Ftd u̇ q ˙ + O- Ȯ h r ˙ mc I- Y˙ md k k h + Cx m“ lh b “ k Bn ms d ms r n e Tmb n mu d ms h n m“ k Rt o d p r x lld s p x +

I GDO . 7 ’ 1 / 0 5 ( / 7 4 Z Xp@hu905/5-/4128 “ Z 9 IROH PC “ -

z 1 / z
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Z 0 2 “ K- =mcq h ˙ mn on k h + A- K- Bd q b gh ˙ h + Q- C” =tq h ˙ ˙ mc L- Sq h f h ˙ ms d + Tmb n mu d ms h n m“ k r t o d p r x lld s p x

“ s s g d a n t mc “ p x n e :c R� r t o d p f p “ u h s x + I GDO . 3 ’ 1 / 0 7 ( / / 6 Z Xp@hu907/0-/7/70“ Z 9 IROH PC “ -

Z 0 3 “ K- =mcq h ˙ mn on k h ˙ mc Q- C” =tq h ˙ + K ; 0 “ mc K ; 1 o t p d r t o d p f p “ u h s h d r n m “ l“ mh e n k c vh s g

a n t mc “ p x + I GDO . 7 ’ 1 / 0 3 ( / 0 1 Z Xp@hu903/4-1/0/“ Z 9 IROH PC “ -

Z 0 4 “ E- Cd k ctb + B- Ktb b gd r h + N- Oh f td s ˙ mc R- O- Rn q d k k ˙ + Dw “ b s Rb “ k d H mu “ p h “ mb d n e s g d

Bg d p m, Rh ln mr Sg d n p x h m s g d K“ mc “ t F“ t f d + Mt b k - Og x r - A 2 3 5 ’ 0 8 8 / ( 2 0 2 Z 9 IROH PC “ -

Z 0 5 “ K- B- P- Uh k ˙ q + N- R- Ud ms tq ˙ + B- =- F- Ṙ r ˙ jh ˙ mc R- O- Rn q d k k ˙ + :k f d a p “ h b b g “ p “ b s d p h y “ s h n m n e

u d b s n p r t o d p r x lld s p x h m s n o n k n f h b “ k ffd k c s g d n p h d r + I - L“ s g - Og x r - 2 8 ’ 0 8 8 7 ( 7 3 7

Z gdo�sg.86/5022“ Z 9 IROH PC “ -

Z 0 6 “ N- L- Cd k Bh l˙ + J- K˙ mcr s d h md q ˙ mc L- Rb gvd c˙ + Svh r s d c K ; 3 RTRW “ k f d a p “ h m s n o n k n f h b “ k

ln c d k r n e Rb g v“ p y s x o d + Og x r - Kd s s - A 3 2 8 ’ 0 8 8 7 ( 1 7 8 Z gdo�sg.87/5026“ Z 9 IROH PC “ -

Z 0 7 “ E- Fh d q d r + I- Fq h lr s q to+ S- Oh r ˙ q ˙ mc L- Rb gvd c˙ + Ud b s n p r t o d p r x lld s p x h m s n o n k n f h b “ k ff d k c

s g d n p h d r + I GDO . 5 ’ 1 / / / ( / 0 7 Z gdo�sg.///1056“ Z 9 IROH PC “ -

Z 0 8 “ K- =mcq h ˙ mn on k h + A- K- Bd q b gh ˙ h + O- =- Fq ˙ r r h ˙ mc L- Sq h f h ˙ ms d + h m oq d o˙ q ˙ s h n m-

Z 1 / “ L- L- Ḃ k c˙ q d k k h + Q- Dlȯ q ˙ m ˙ mc L- I- Qn cq h f td y + Ak “ b i Ph mf r h m ” :ms h ( , c d Rh s s d p r o “ b d +

I GDO 0 0 ’ 1 / / 7 ( / 0 0 Z Xp@hu9/7/5-0843“ Z 9 IROH PC “ -

Z 1 0 “ J- Gn r n lh b gh + J- , L- Kd d + R- Kd d + R- Kd d ˙ mc I- Ȯ q j+ K ; 4 . 5 Rt o d p b n me n p l“ k Bg d p m, Rh ln mr

Sg d n p h d r “ mc L1 , a p “ md r n m Np a h e n k c r + I GDO . 8 ’ 1 / / 7 ( / / 1 Z Xp@hu9/7/5-3866“ Z 9 IROH PC “ -

Z 1 1 “ D- Jn g+ R- Kd d ˙ mc R- Kd d + Sn o n k n f h b “ k Bg d p m, Rh ln mr µ , ln c d k + I GDO . 8 ’ 1 / / 8 ( 0 1 1

Z Xp@hu9/8/6-0530“ Z 9 IROH PC “ -

Z 1 2 “ J- Gn r n lh b gh + J- , L- Kd d + R- Kd d + R- Kd d ˙ mc I- Ȯ q j+ K ; 3 Rt o d p b n me n p l“ k Bg d p m, Rh ln mr

Sg d n p h d r vh s g Gx o d p “ mc Svh r s d c Gx o d p Lt k s h o k d s r + I GDO . 6 ’ 1 / / 7 ( / 8 0 Z Xp@hu9/7/4-2551“

Z 9 IROH PC “ -

Z 1 3 “ =- Ḟ k k d q ˙ s h + G- R˙ ls k d ad m ˙ mc L- Sq h f h ˙ ms d + Sg d M / 1 r t o d p r x lld s p h b :c R u “ b t “ h m

l“ w h l“ k r t o d p f p “ u h s x + I GDO 0 1 ’ 1 / 0 3 ( 0 6 3 Z Xp@hu9030/-/600“ Z 9 IROH PC “ -

Z 1 4 “ F- H mud q r n + G- R˙ ls k d ad m ˙ mc L- Sq h f h ˙ ms d + Sx o d H H r t o d p f p “ u h s x n p h f h m n e c x n mh b f “ t f h mf r +

Og x r - Pd u - C 8 4 ’ 1 / 0 6 ( / 5 5 / 1 / Z Xp@hu90501-/4012“ Z 9 IROH PC “ -

Z 1 5 “ D- C” Gn jd q + I- Dr s d r ˙ mc L- Fts od q k d + Dw “ b s g “ k e , AOR Sx o d H H A h ms d p e “ b d r n k t s h n mr - H - Kn b “ k

r n k t s h n m “ mc r t o d p r x lld s p h b I “ mt r + I GDO . 5 ’ 1 / / 6 ( / 1 0 Z Xp@hu9/6/4-//11“ Z 9 IROH PC “ -

Z 1 6 “ D- C” Gn jd q + I- Dr s d r ˙ mc L- Fts od q k d + Dw “ b s g “ k e , AOR Sx o d H H A h ms d p e “ b d r n k t s h n mr - H H - Ek t w

r n k t s h n mr “ mc lt k s h , I “ mt r + I GDO . 5 ’ 1 / / 6 ( / 1 1 Z Xp@hu9/6/4-//13“ Z 9 IROH PC “ -

z 1 0 z


