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Otai h r gdc e np RA RR: aw Roph lfdp

Pdbdh udc 8 6c b c ha c n 0 2 � 1 , 0 2

Pduh r dc 8 JM n b e 1 1 � 1 , 0 5

:bbdosdc 8 JM u 0 5 � 1 , 0 5

Otai h r gdc 8 D r mc 5 � 1 , 0 5
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Uh Y k d S- Lh b g d k 0 0 ) 0 4 0 1 0 :k d r r Y mc q h Y ) H s Y k x
cCH R:S) On k h s d b mh b n c h Sn q h mn )

B- r n Ct b Y c d f k h :a q t y y h ) 1 3 ) H , 0 / 0 1 7 Sn q h mn ) H s Y k x
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D, lY h k 9 epc:sn-hmem-hs+ ohcspn-fpXrrh:tmhton-hs+

itapcvhX-pXucpX:onihsn-hs+ lXphn-sphfhXmsc:onihsn-hs

:ar spXbs� H m s gh r ô od q vd r s tcx r n ld oq n od q s h d r n e s gd md vk x e n tmc ?q mn k c, Ad k s q ˆ lh

fitw, aq ˆ md r n k ts h n mr s n s gd lh mh lˆ k C ; 6 r tod q f q ˆ uh s x- Sn s gh r d mc vd ff q r s r h mf k d n ts

s gd ˆ ooq n oq h ˆ s d Eq d d Ch Ωd q d ms h ˆ k ?k f d aq ˆ b n ms ˆ h mh mf an s g ˆ f ˆ tf d 2 , e n q l A Y 2 [ ˆ mc ˆ f ˆ tf d

1 , e n q l A Y 1 [ 9 s gd m vd oq d r d ms s gd b n lok d s d q gd n mn lh b oˆ q ˆ ld s q h y ˆ s h n m n e ˆ k k s gd f d md q ˆ k h y d c

b tq û s tq d r - Sgh r ˆ k k n vr tr s n h cd ms h e x s vn , aq ˆ md b n mfff tq ˆ s h n mr vh s g ?q mn k c, Ad k s q ˆ lh fitwd r

h m s gd s q ˆ mr ud q r d r oˆ b d vh s g d wˆ b s r n k ts h n mr n e r tod q f q ˆ uh s x ˆ mc s n ˆ m̂ k xy d s gd Jh k k h mf r oh mn q

d ptˆ s h n m h m s gd h q â b jf q n tmc- Vd ffmc s ĝ s s gd q d h r mn oq d r d q ud c r tod q r xlld s q x h e s gd q d ˆ q d

mn ˆ cch s h n mˆ k s q ˆ mr k ˆ s h n m̂ k Jh k k h mf ud b s n q r - Fth cd c ax s gh r oq h mb h ok d vd d wok h b h s k x b n mr s q tb s

?q mn k c, Ad k s q ˆ lh fitw s vn , aq ˆ md r s gˆ s oq d r d q ud / + 0
7 ˆ mc

0
3 n e s gd n q h f h mˆ k r tod q r xlld s q x-

Svn , aq ˆ md r vh s gn ts fitwd r ˆ q d h mr s d ˆ c AOR r s ˆ s d r ˆ mc oq d r d q ud 0
1 r tod q r xlld s q x- En q d ˆ b g

s vn , aq ˆ md r n k ts h n m vd b ˆ q d e tk k x r s tcx h s r ch r b q d s d r xlld s q x s gˆ s h r ˆ k v̂ xr f h ud m ax r n ld

ˆ ooq n oq h ˆ s d b q xr s ˆ k k n f q ˆ ogh b f q n to �- Rtb g r xlld s q x f q n tor � ˆ q d s q ˆ mr lh s s d c s n s gd

C ; 2 f ˆ tf d s gd n q h d r n m s gd aq ˆ md vn q k c, un k tld s gˆ s vn tk c n b b tq h m s gd f ˆ tf d . f q ˆ uh s x

b n q q d r on mcd mb d - Etq s gd q ln q d vd h k k tr s q ˆ s d s gd h ms q h f th mf q d k ˆ s h n m ad s vd d m f ˆ tf d fitwd r h m

s vn , aq ˆ md r n k ts h n mr ˆ mc gxod q h mr s ˆ ms n mr h m C ; 3 s n on k n f h b ˆ k r h f lˆ , ln cd k r -
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Bn ms d ms r

0 F ms q n ctb s h n m 0

1 , 9 6 s vn ) aq ] md r vh s g =q mn k c) Ad k s q ] lh fitwd r h m s gd s q ] mr ud q r d

ch q d b s h n mr 3

1 - 0 Sgd f d md q ˆ k e n q l n e ˆ 1 , aq ˆ md ˆ b s h n m h m C ; 6 4

1 - 1 Sgd s vn , aq ˆ md vh s g ?q mn k c, Ad k s q ˆ lh fitwd r 5

1 - 1 - 0 ?q mn k c, Ad k s q ˆ lh ud b s n q ffd k cr n m s gd s n q tr S 2 ˆ r fitwd r 6

1 - 2 Pd k ˆ s h n m n e s gd ?q mn k c, Ad k s q ˆ lh fitwd r vh s g gxod q h mr s ˆ ms n mr 8

2 Pgd n mn lh b , 9 6 r tod q f q ] uh s x 0 .

2 - 0 Cd ffmh s h n m n e s gd b tq û s tq d r h m s gd On h mb ˆ q ffi d b ˆ r d 0 0

2 - 1 Pgd n mn lh b oˆ q ˆ ld s d q h y ˆ s h n m n e s gd b tq û s tq d r 0 0

2 - 2 An r n mh b k ˆ f q ˆ mf h ˆ m n e C ; 6 r tod q f q ˆ uh s x 0 2

3 Sgd an r n mh b k ] f q ] mf h ] m ] mc s gd d lad cch mf n e fitw 1 ) aq ] md r h m

r tod q f q ] uh s x 0 2

3 - 0 Bn loˆ q h r n m n e lh mh l̂ k C ; 6 r tod q f q ˆ uh s x ˆ b b n q ch mf s n s gd SOu M b n m,

r s q tb s h n m vh s g s gd fitw aq ˆ md ˆ b s h n m 0 3

3 - 1 Bn loˆ q h r n m n e SOu M RTRW q tk d r vh s g s gd q gd n mn lh b r n k ts h n m n e Ah ˆ mb gh

h cd ms h s h d r 0 4

4 Sgd Jh k k h mf r oh mn q d pt] s h n m 0 5

4 - 0 Sgd r tod q r xlld s q x n e otq d 1 , aq ˆ md r 0 8

4 - 1 Sgd r tod q r xlld s q x n e fitw 1 , aq ˆ md r 1 /

5 Dw] lok d r n e fitw 1 ) aq ] md r ] mc s gd h q ´ r tod q ( ) r xlld s q h d r 1 0

5 - 0 Sgd ?q mn k c, Ad k s q ˆ lh fitw 1 , aq ˆ md vh s g n b s ˆ gd cq ˆ k r xlld s q x ˆ mc mn oq d ,

r d q ud c r tod q r xlld s q x 1 0

5 - 1 Sgd ?q mn k c, Ad k s q ˆ lh fitw 1 , aq ˆ md r vh s g an r n mh b r xlld s q x Cm Z Z T’ 0 ( ·T’ 0 ( [

ˆ mc 3 Jh k k h mf r oh mn q r 1 3

5 - 2 Sgd ?q mn k c, Ad k s q ˆ lh fitw 1 , aq ˆ md vh s g Z C 3 ⊕ R 1 [ Z T’ 0 ( an r n mh b r xlld s q x

ˆ mc 1 Jh k k h mf r oh mn q r 1 6

6 Tok h e s n e s gd lh mh l] k , 9 6 ln cd k s n , 9 0 0 r tod q f q ] uh s x 1 8

7 Bn mb k tr h n mr 2 1

= Sgd ] k f d aq ] h b a] r h r n e , 9 6 r tod q f q ] uh s x 2 2

?- 0 Or d tcn Lˆ i n q ˆ mˆ r oh mn q r h m C ; 6 2 2

?- 1 Eh d q y h cd ms h s h d r 2 3

?- 2 Sgd EC? h m s gd On h mb ˆ q ffi d b ˆ r d 2 5

?- 2 - 0 Cd ffmh s h n m n e s gd b tq û s tq d n , e n q lr 2 6
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A Bn mr s q tb s h n m n e lh mh l] k , 9 6 On h mb ] q ffi d r tod q f q ] uh s x 2 8

A- 0 Sgd Eq d d Ch Ωd q d ms h ˆ k ?k f d aq ˆ 2 8

A- 0 - 0 Ah ˆ mb gh h cd ms h s h d r 3 /

A- 1 ?mr ˆ s y e n q s gd q gd n mn lh b ô q ˆ ld s d q h y ˆ s h n m n e s gd b tq û s tq d r h m s gd On h mb ˆ q ffi d

b ˆ r d 3 /

A- 2 Bn mr s q tb s h n m n e s gd an r n mh b ˆ b s h n m n e tmf ˆ tf d c lh mh lˆ k C ; 6 r tod q f q ˆ uh s x 3 2

B Cd s ] h k d c cd q h u] s h n m n e s gd q gd n mn lh b r n k ts h n m n e Ah ] mb gh h cd ms h s h d r 3 3

B- 0 Pgd n mn lh b r n k ts h n m n e s gd Ah ˆ mb gh r e n q s gd b tq û s tq d r n e cd f q d d n ≡ 1 3 3

B- 0 - 0 Dptˆ s h n mr e q n l s gd 2 Φ r d b s n q n e s gd s n q r h n m, Ah ˆ mb gh 3 4

B- 0 - 1 Dptˆ s h n mr e q n l s gd 1 Φ , 0 U 3 4

B- 0 - 2 Dptˆ s h n mr e q n l s gd f q ˆ uh s h mn Ah ˆ mb gh ˆ s 2 Φ, k d ud k 3 5

B- 0 - 3 Dptˆ s h n m e n q b 2 e q n l s gd ch k ˆ s n m Ah ˆ mb gh 3 5

B- 0 - 4 Dptˆ s h n mr e q n l s gd 1 Φ , 0 U r d b s n q n e s gd DΓ , Ah ˆ mb gh 3 6

B- 0 - 5 Dptˆ s h n mr e q n l s gd 2 Φ , k d ud k n e s gd DΓ b tq û s tq d 3 6

B- 1 Rn k uh mf s gd Ah ˆ mb gh r e n q b tq û s tq d r n e cd f q d d n ; 2 . 3 3 6

B- 1 - 0 Dptˆ s h n mr e q n l s gd 1 Φ , 1 U r d b s n q n e s gd F Y 2 [ , Ah ˆ mb gh 3 7

B- 1 - 1 Dptˆ s h n mr e q n l s gd 2 Φ r d b s n q n e s gd F Y 3 [ , Ah ˆ mb gh 3 8

B- 1 - 2 Dptˆ s h n mr e q n l s gd 1 Φ r d b s n q n e s gd F Y 3 [ , Ah ˆ mb gh 3 8

C Bn mr s q ] h ms r n m s gd q gd n mn lh b ] b s h n m b n d flb h d ms r e q n l b n lo] q h r n m vh s g

PNT � ] mc s gd fitw aq ] md ] b s h n m 4 .

C- 0 Dlad cch mf s gd 1 , aq ˆ md r n k ts h n m h m r tod q f q ˆ uh s x 4 0

C- 0 - 0 L̂ s b gh mf vh s g s gd otq d aq ˆ md ˆ b s h n m 4 1

C- 1 Lˆ s b gh mf vh s g s gd fitw aq ˆ md ˆ b s h n m 4 1

D =twh k h ] q x h s d lr n e s gd b n mr s q tb s h n m 4 2

D- 0 C ; 6 f ˆ llˆ lˆ s q h b d r h m s gd ˆ ms h r xlld s q h b aˆ r h r 4 2

D- 0 - 0 Ô tk h l̂ s q h b d r 4 3

D- 1 C ; 6 f ˆ llˆ lˆ s q h b d r h m s gd r ok h s aˆ r h r 4 3

- E ms q n ctb s h n m

Lh mh l̂ k r tod q f q ˆ uh s x h m C ; 6 b n ms ˆ h mr 0 5 r tod q b gˆ q f d r ˆ mc h s h r tr tˆ k k x m̂ ld c M ; 1

r h mb d s gd 0 5 r tod q b ĝ q f d r ˆ q d ˆ q q ˆ mf d c h ms n ˆ ô h q n e or d tcn , Lˆ i n q ˆ mˆ r oh mn q r -

Sgd On h mb ˆ q ffi d ’ tmf ˆ tf d c( ud q r h n m n e s gd s gd n q x gˆ r ad d m b n mr s q tb s d c h mcd od mcd ms k x ax

Sn vmr d mc ˆ mc û m Mh d tvd mgth y d m h m Z 0 [ ˆ mc ax Rˆ k ˆ l ˆ mc Rd y f h m h m Z 1 [ h m s vn ch Ωd q d ms

e n q ltk ˆ s h n mr s ĝ s tr d q d r od b s h ud k x ˆ s gq d d , e n q l f ˆ tf d ffd k c A
Y 2 [
λ µ π ˆ mc ˆ s vn , e n q l f ˆ tf d

ff d k c A
Y 1 [
λµ + h m ˆ cch s h n m s n s gd f q ˆ uh s n m f λµ + s gd f q ˆ uh s h mn Φ�

∂ G λ ’ � ; 0 . ↪ ↪ ↪ . 7 + λ ; / . 0 . ↪ ↪ ↪ . 5 +

∂ ; 0 . 1 ( + s gd ch k ˆ s h mn φ�∂ + s gq d d f ˆ tf d ffd k cr ∀Γ
λ ’ Θ ; 0 . 1 . 2 ( ˆ mc s gd ch k ˆ s n m τ + s gˆ s ˆ q d

b n lln m s n an s g e n q ltk ˆ s h n mr - Eq n l s gd n m, r gd k k on h ms n e uh d v s gd mtlad q n e cd f q d d r n e

z 0 z
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e q d d cn l cd r b q h ad c ax d h s gd q A
Y 2 [
λ µ π n q A

Y 1 [
λ µ h r s gd r ˆ ld ˆ mc s gd s vn s xod r n e f ˆ tf d ff d k cr ˆ q d

d k d b s q h b , lˆ f md s h b ctˆ k s n d ˆ b g n s gd q -

Sgd f ˆ tf h mf n e s gd s gd n q x v̂ r ˆ k r n h mcd od mcd ms k x b n mr h cd q d c an s g h m Z 0 [ ˆ mc h m Z 1 [ -

Sgd b n tok h mf n e lh mh lˆ k C ; 6 r tod q f q ˆ uh s x s n m ud b s n q ltk s h ok d s r v̂ r b n mr s q tb s d c ax

Ad q f r gn d Ω d s ˆ k - h m Z 2 [ n m s gd aˆ r h r n e s gd s vn , e n q l e n q ltk ˆ s h n m ˆ mc r gn vm s n ad aˆ r d c n m

s gd tr d n e s gd b n r d s l̂ mh e n k c9

L 2 m)0 ; RN’ 0 . 0 ( · RN’ 2 . m (

RN’ 2 ( · RN’ m (
’ 0 - 0 (

ˆ r r b ˆ k ˆ q l̂ mh e n k c s gˆ s d mb n cd r s gd r oh m y d q n cd f q d d r n e e q d d cn l n e s gd s gd n q x-

H m ˆ k k s gd ptn s d c q d e d q d mb d r s gd b n mr s q tb s h n m v̂ r cn md tr h mf s gd Mn d s gd q b n tok h mf

oq n b d ctq d + to s n e n tq , e d q lh n m s d q lr h m s gd Kˆ f q ˆ mf h ˆ m ˆ mc to s n s vn , e d q lh n m ˆ mc s gq d d ,

e d q lh n m s d q lr h m s gd s q ˆ mr e n q lˆ s h n m q tk d r - Bn q q d r on mch mf k x s gd n m, r gd k k b k n r tq d n e s gd

r tod q r xlld s q x ˆ k f d aq ˆ v̂ r ˆ k r n b gd b jd c n mk x to s n r tb g s d q lr -

Sgd q d h r ˆ q d md vd c h ms d q d r s h m s gh r r tod q f q ˆ uh s x s gd n q x h m q d k ˆ s h n m vh s g s gd b k ˆ r r h ffb ˆ s h n m

n e ?q mn k c, Ad k s q ˆ lh ffd k cr Z 3 [ q d b d ms k x n as ˆ h md c ax n md n e tr + h m ˆ ch Ωd q d ms b n k k ˆ an q ˆ s h n m+

h m Z 0 8 [ - Sgd r d ffd k cr + n q h f h mˆ k k x h ms q n ctb d c ax Ad k s q ˆ lh ˆ r r n k ts h n mr n e s gd ffq r s n q cd q d ptˆ ,

s h n m s gˆ s ad ˆ q r gh r mˆ ld Z 3 [ + vd q d r gn vm s n ĝ ud gh f g q d k d û mb d h m lˆ s gd lˆ s h b ˆ k gxcq n cx,

mˆ lh b r ax ?q mn k c vgn oq n ud c ˆ e ˆ ln tr s gd n q d l ˆ b b n q ch mf s n vgh b g s gd n mk x fin vr b ˆ ô ak d

n e ˆ clh s s h mf b ĝ n s h b r s q d ˆ lk h md r ˆ q d s gd Ad k s q ˆ lh fin vr Z 4 + 5 + 7 + 8 [ - Sgh r s gd n q d l n q h f h mˆ s d c

ˆ û r s k h s d q ˆ s tq d n m s gd r n m̂ ld c ?AB, fin vr s ĝ s b n q q d r on mc s n s gd r h lok d r s r n k ts h n mr n e

Ad k s q ˆ lh d ptˆ s h n m Z 6 + 0 / z 0 7 [ - 0 Sgd Ad k s q ˆ lh ud b s n q ffd k cr k h ud n m s gq d d , ch ld mr h n m̂ k s n q h

ˆ mc h m l̂ s gd l̂ s h b ˆ k gxcq n cxmˆ lh b r ˆ q d h ms d q oq d s d c ˆ r ud k n b h s x ff d k cr n e r n ld fith c- Sgd x

b ˆ m ˆ k r n ad tr d c ˆ r b n lô b s h ff b ˆ s h n m fitwd r h m s gd s q ˆ mr ud q r d r oˆ b d s n s gd vn q k c un k tld

n e 1 , aq ˆ md r n k ts h n mr n e C ; 6 r tod q f q ˆ uh s x s gd n q x- Sgh r md v h ms d q oq d s ˆ s h n m n e Ad k s q ˆ lh

ff d k cr + i n b n r d k x cd r b q h ad c ax s gd ˆ ts gn q r ˆ r ˆ Rd ms h ld ms ˆ k In tq md x e q n l Gxcq n cxmˆ lh b r s n

Rtod q f q ˆ uh s x+ v̂ r oq n on r d c h m Z 1 / [ - H m s gh r v̂ x s gd q h b g ch r b q d s d r xlld s q h d r n e ?q mn k c,

Ad k s q ˆ lh ffd k cr s ĝ s ˆ q d mn v s tq md c e q n l fin vr h ms n fit w d r b ˆ m ad s q ˆ mr lh s s d c s n s gd s gq d d

ch ld mr h n m̂ k f ˆ tf d s gd n q h d r k h uh mf n m s gd vn q k c un k tld n e s gd s vn , aq ˆ md - ?mn s gd q h ms q h f th mf

q d k ˆ s h n m n e s gh r s xod n e 2 C, ud b s n q ffd k cr vh s g s gd s q h , g n k n ln q o g h b g x o d q h mr s Y ms n mr + m̂ ld k x

vh s g s gd h mr s ˆ ms n m b n mfff tq ˆ s h n mr n e e n tq , ch ld mr h n mˆ k r h f lˆ , ln cd k r s gˆ s ˆ q d r h mf k d c n ts ax

s gd s n on k n f h b ˆ k s vh r s + v̂ r q d b d ms k x on h ms d c h m Z 1 0 [ - Sgd h ms q h f th mf r d s n e ltk s h , r h cd c q d k ˆ ,

s h n mr h lok h d c ax ch Ωd q d ms h ms d q oq d s ˆ s h n mr n e Ad k s q ˆ lh ud b s n q ffd k cr h r f q ˆ ogh b ˆ k k x r tllˆ q h y d c

h m ff f tq d 0 vgh b g oq n uh cd r ˆ r n q s n e b n mb d os t̂ k l̂ o e n q s gd oq d r d ms oˆ od q -

H m Z 1 / [ s gd d wok h b h s b n mr s q tb s h n m n e 1 , aq ˆ md r n k ts h n mr vh s g ?q mn k c, Ad k s q ˆ lh fitwd r v̂ r

od q e n q ld c ats s gd h q d lad cch mf h m c ; 6 r tod q f q ˆ uh s x v̂ r mn s ch r b tr r d c ˆ mc vgˆ s h r s gd

ln r s q d k d û ms h r r td + mˆ ld k x s gd q d r h ctˆ k r tod q r xlld s q x s ĝ s s gd x lh f gs oq d r d q ud + v̂ r mn s

d wok n q d c- Sgh r h r s gd l̂ h m f n ˆ k n e s gd oq d r d ms oˆ od q -

Vh s g s gh r ln s h û s h n m+ vd gˆ ud ffq r s q d b n mr h cd q d c s gd b n mr s q tb s h n m n e lh mh lˆ k C ; 6

r tod q f q ˆ uh s x h m s gd ˆ ooq n ˆ b g â r d c n m Eq d d Ch Ωd q d ms h ˆ k ?k f d aq ˆ r ’ EC?( ˆ mc q gd n mn lx

0Sgd =AB fin vr g] ud ad d m ch r b n ud p d c ax Fp n ld j] h m 0 5 5 0 + p d ch r b n ud p d c ax Ad k s p ] lh T 2 [ + ] mc op n on r d c e n p

r s tcx h m gxcp n cxm] lh b r h m T 4 [ ] mc h m l] f md s n gxcp n cxm] lh b r + h m T 0 / + 0 0 [ - Etp s gd p h lon p s ] ms b n ms p h ats h n mr

n m =AB fin vr ] p d b n ms ] h md c h m p d e r - T 0 1 z 0 5 [ -

z 1 z



H
E
8
J
)
2
�
1
)
0
2
(
)
0
6

Eh f tq d 0 - Ch Ωd q d ms ˆ ook h b ˆ s h n mr n e s gd ?q mn k c, Ad k s q ˆ lh d ptˆ s h n m-

’ e n q q d uh d vr r d d Z 1 4 [ ˆ mc ˆ k r n s gd r d b n mc un k tld n e Z 1 5 [ ( - Sgd f n ˆ k h r s ĝ s n e b k ˆ q h e xh mf s gd

ˆ k f d aq ˆ h b r s q tb s tq d tmcd q k xh mf s gd s gd n q x+ s gtr oq n uh ch mf ˆ r n k h c aˆ r h r e n q s gd ˆ m̂ k xr h r n e

s gd 1 , aq ˆ md r ld ms h n md c ˆ an ud -

H m s gh r oˆ od q vd oq d r d ms s gd b n lok d s d q gd n mn lh b r n k ts h n m n e Ah ˆ mb gh h cd ms h s h d r vgh b g+

ˆ r h s h r vd k k jmn vm+ h lok h b h s k x h lok h d r s gd e d q lh n mh b ˆ mc an r n mh b ff d k c d ptˆ s h n mr n e ˆ k k s gd

ff d k cr - Sgd q d ptd r s s ĝ s s gd q gd n mn lh b ô q ˆ ld s d q h y ˆ s h n mr n e s gd 1 , e n q l b tq û s tq d F Y 2 [ ˆ mc

n e s gd 2 , e n q l b tq û s tq d F Y 3 [ r gn tk c ad b n lô s h ak d b n lok d s d k x ffwd r ˆ k k s gd b n d flb h d ms r h m

s gd q gd n mn lh b ô q ˆ ld s d q h y ˆ s h n mr ˆ mc s gd q d e n q d cd s d q lh md r ˆ k k r tod q r xlld s q x s q ˆ mr e n q lˆ ,

s h n m q tk d r h mb k tch mf gh f gd q n q cd q s d q lr h m s gd e d q lh n m ffd k cr - ?r vd r gn v+ ton m r th s ˆ ak d

q d r b ˆ k h mf r + s gd r d s q ˆ mr e n q l̂ s h n m q tk d r e tk k x b n h mb h cd vh s g s gn r d cd q h ud c ’ to s n k h md ˆ q n q cd q

h m s gd e d q lh n mr ( ax s gd ˆ ts gn q r n e Z 0 + 2 [ - Sgh r b n mr h r s d mb x b gd b j+ gˆ mc h m gˆ mc vh s g ˆ mn s gd q

h lon q s ˆ ms s d r s ˆ k q d ˆ cx n as ˆ h md c h m Z 1 / [ + h r h mr s q tld ms ˆ k h m n q cd q s n ots n tq ˆ mˆ k xr h r n m r n k h c

f q n tmcr - H m Z 1 / [ h s v̂ r r gn vm s ĝ s Ad k s q ˆ lh fitw 1 , aq ˆ md r n k ts h n mr n e ˆ an r n mh b s gd n q x vh s g

s gd r ˆ ld b n ms d ms ˆ r C ; 6 r tod q f q ˆ uh s x b ˆ m d wh r s h e Y mc n mk x h e s gd q ˆ s h n r ad s vd d m s gd

b n d flb h d ms r h m s gd ˆ b s h n m ˆ q d d ŵ b s k x s gd r ˆ ld ˆ r s gn r d cd s d q lh md c ax s gd ˆ ts gn q r n e Z 0 [ -

Sgh r k d ˆ cr s n ˆ m d wˆ b s oq d ch b s h n m n m s gd an r n mh b r tar d s n e s gd b n d flb h d ms r ˆ ood ˆ q h mf h m s gd

f d n ld s q h b k ˆ f q ˆ mf h ˆ m n e C ; 6 r tod q f q ˆ uh s x+ vgn r d d wok h b h s e n q l+ h mb k tch mf s gd e n tq , e d q lh

s d q lr + h r r s h k k tmcd q b n mr s q tb s h n m- Vd ok ˆ m s n oq d r d ms h s h m ˆ e n q s gb n lh mf oˆ od q -

Sgd h me n q l̂ s h n m ld ms h n md c ˆ an ud h r r tflb h d ms s n d lad c s gd ?q mn k c, Ad k s q ˆ lh fitw,

aq ˆ md r h ms n C ; 6 r tod q f q ˆ uh s x ˆ mc s n vq h s d cn vm s gd oq d b h r d e n q l n e s gd Jh k k h mf r o h mn q

d p t Y s h n m h m f d md q ˆ k s d q lr ˆ mc s n on k ˆ q h y d n m s gh r s xod n e aˆ b jf q n tmcr -

Sgd lˆ h m q d r tk s n e s gh r ô od q h r s gd ˆ mˆ k xr h r n e s gd r tod q r xlld s q x oq d r d q ud c ax

1 , aq ˆ md r ˆ mc fitw 1 , aq ˆ md r - Vh s gn ts fitwd r s gd 1 , aq ˆ md r oq d r d q ud 0
1 n e s gd n q h f h mˆ k r t,
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od q r xlld s q x ˆ mc s gd x ˆ k v̂ xr ˆ clh s d h f gs Jh k k h mf r oh mn q r - Vh s g ?q mn k c, Ad k s q ˆ lh fitwd r

r tod q r xlld s q x h r tr t̂ k k x b n lok d s d k x aq n jd m+ tmk d r r s gd r n k ts h n m+ ad r h cd r ch r b q d s d r xlld ,

s q h d r ĝ r ˆ k r n d ws q ˆ s q ˆ mr k ˆ s h n m̂ k Jh k k h mf ud b s n q r - Vh s g s vn s q ˆ mr k ˆ s h n mˆ k Jh k k h mf ud b s n q r

n md b ˆ m oq d r d q ud 0
3 n e s gd n q h f h m̂ k r tod q r xlld s q x+ b n q q d r on mch mf s n s gd oq d r d mb d n e e n tq

Jh k k h mf r oh mn q r - Vh s g n md s q ˆ mr k ˆ s h n m̂ k Jh k k h mf ud b s n q n md b ˆ m oq d r d q ud 0
7 n e s gd n q h f h m̂ k

r tod q r xlld s q x+ b n q q d r on mch mf s n s gd oq d r d mb d n e s vn Jh k k h mf r oh mn q r - Sgd oq d r d mb d n e s gd

s q ˆ mr k ˆ s h n mˆ k Jh k k h mf ud b s n q r h r ˆ md b d r r ˆ q x+ xd s mn s r tflb h d ms b n mch s h n m- ?b b tq ˆ s d b gn h b d r

n e s gd fitwd r ĝ ud s n ad l̂ cd vgh b g k d ˆ c s n b d q s ˆ h m oq d b h r d ch r b q d s d r xlld s q h d r h k k tr s q ˆ s d c

h m n tq vn q jd c n ts d wˆ lok d r -

Ntq ô od q h r n q f ˆ mh y d c ˆ r e n k k n vr

] ( H m r d b s h n m 1 vd q d uh d v s gd b n mr s q tb s h n m+ h ms q n ctb d c h m Z 1 / [ n e s vn , aq ˆ md r h m r d ud m ch ,

ld mr h n mr vh s g ?q mn k c, Ad k s q ˆ lh fitwd r h m s gd s q ˆ mr ud q r d r ô b d :

a( H m r d b s h n m 2 vd f h ud s gd q gd n mn lh b cd r b q h os h n m n e C ; 6 r tod q f q ˆ uh s x+ m̂ ld k x s gd

cd ffmh s h n m ˆ mc oˆ q ˆ ld s q h y ˆ s h n m n e s gd b tq û s tq d r h m r tod q r ô b d ˆ mc s gd ˆ b s h n m:

b ( H m r d b s h n m 3 vd ch r b tr r s gd d wok h b h s d lad cch mf n e s gd fitw aq ˆ md r n k ts h n mr h ms n r tod q ,

f q ˆ uh s x- Sgh r h r ˆ md b d r r ˆ q x d r r d ms h ˆ k h ms d q ld ch ˆ s d r s d o h m n q cd q s n ad ˆ ak d s n ch r b tr r

s gd q d r h ctˆ k r tod q r xlld s q x-

c( H m r d b s h n m 4 vd vq h s d s gd Jh k k h mf r oh mn q d ptˆ s h n m ˆ mc h mud r s h f ˆ s d h s r f d md q ˆ k oq n od q s h d r -

Sgd q d vd oq d r d ms s gd k n f h b n e ˆ b n lots d q h y d c ˆ k f n q h s gl cd uh r d c s n h mud r s h f ˆ s d s gd

oq d r d mb d n q ˆ ar d mb d n e Jh k k h mf r oh mn q r -

d ( H m r d b s h n m 5 vd oq d r d ms s gq d d d wok h b h s b ˆ r d r n e fitw 1 , aq ˆ md r n k ts h n mr vh s g y d q n + 03 ˆ mc
0
1

oq d r d q ud c r tod q r xlld s q x+ q d r od b s h ud k x- Vd b ˆ q d e tk k x ch r b tr r s gd ch r b q d s d r xlld s q h d r

n e s gd r d r n k ts h n mr -

e ( H m r d b s h n m 6 vd aq h d fix ch r b tr r s gd tok h e s h mf n e ?q mn k c, Ad k s q ˆ lh fitw 1 , aq ˆ md r s n C ; 0 0

r tod q f q ˆ uh s x-

f ( Rd b s h n m 7 b n ms ˆ h mr n tq b n mb k tr h n mr -

g( H m s gd ˆ ood mch b d r vd cd ffmd s gd b n mud ms h n mr ˆ mc ch r b tr r h m r n ld cd s ˆ h k s gd q gd n mn lh b

b n mr s q tb s h n m ˆ mc s gd cd q h û s h n m n e s gd oˆ q ˆ ld s q h y ˆ s h n mr n e s gd b tq û s tq d r ˆ r r n k ts h n mr

s n s gd Ah ˆ mb gh h cd ms h s h s d r - Vd ˆ k r n cd q h ud s gd b n q q d r on mcd mb d ad s vd d m s gd pt̂ ms h s h d r

h m s gh r e n q lˆ k h r l ˆ mc s gd b n q q d r on mch mf n md r h m Z 0 [ -

1 , 8 6 s vn ) aq U md r vh s g =q mn k c) Ad k s q U lh �twd r h m s gd s q U mr ud q r d

ch q d b s h n mr

H m s gh r r d b s h n m vd q d uh d v s gd b n mr s q tb s h n m n e Z 1 / [ aˆ r d c n m s gd f d md q ˆ k e n q l n e n , aq ˆ md

ˆ b s h n mr vgh b g h r cd r b q h ad c h m lˆ mx ok ˆ b d r h m s gd k h s d q ˆ s tq d ’ h m ô q s h b tk ˆ q vd q d e d q s gd

q d ˆ cd q s n b ĝ os d q 6 + Un k tld Svn n e Z 1 5 [ ˆ mc s n ˆ k k s gd oˆ od q r s gd q d b h s d c( ˆ mc vd e n b tr

n m s gd s gd b ˆ r d n ; 1 h m C ; 6 - Sgd b n mb d q m n e Z 1 / [ v̂ r s gd d k d ld ms ˆ q x 1 , aq ˆ md r n k ts h n m
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h m C ; 6 - H s v̂ r r gn vm h m Z 1 / [ s ĝ s s gh r k ˆ s s d q d wh r s r e n q ˆ k k û k td r n e s gd d won md ms h ˆ k

b n tok h mf oˆ q ˆ ld s d q ℓ cd ffmd c ad k n v- Dˆ b g û k td n e ℓ b n q q d r on mcr s n ˆ ch Ωd q d ms û k td n e

s gd ch ld mr h n mˆ k q d ctb s h n m h mû q h ˆ ms oˆ q ˆ ld s d q Γ ˆ k r n cd ffmd c ad k n v- Nauh n tr k x C ; 6

r tod q f q ˆ uh s x b n q q d r on mcr s n ˆ tmh ptd û k td n e Γ vgh b g+ ˆ r vd q d b ˆ k k h m r d b s h n m C- 0 + h r s gd

lˆ f h b Γ ; 3 e n q vgh b g s gd r n k ts h n m ad b n ld r oˆ q s h b tk ˆ q k x r h lok d ˆ mc d k d f ˆ ms ˆ mc s xoh b ˆ k k x

oq d r d q ud r n md ĝ k e n e s gd r tod q r xlld s q h d r -

Rtar d ptd ms k x+ h m Z 1 / [ + n m s gd aˆ b jf q n tmc n e s gd 1 , aq ˆ md r n k ts h n m h s v̂ r b n mr h cd q d c s gd

h mb k tr h n m n e fitwd r n e ˆ m ˆ cch s h n mˆ k s q h ok d s n e ud b s n q ffd k cr + h m s gh r v̂ x lh lh b jh mf s gd an r n mh b

ff d k c b n ms d ms n e C ; 6 r tod q f q ˆ uh s x- H m oq d r d mb d n e ˆ s n on k n f h b ˆ k h ms d q ˆ b s h n m s d q l ad s vd d m

s gd s q h ok d s n e f ˆ tf d ff d k cr ˆ mc s gd 2 , e n q l vgh b g cd ffmd r s gd 1 , aq ˆ md + h s v̂ r r gn vm s ĝ s

s gd fitwd r b ˆ m ad h ms q n ctb d c h ms n s gd e q ˆ ld vn q j n e ˆ m d wˆ b s r n k ts h n m h e s gd x ˆ q d ?q mn k c,

Ad k s q ˆ lh ud b s n q ff d k cr r ˆ s h r e xh mf Ad k s q ˆ lh d pt̂ s h n m- Sgd n mk x b n mch s h n mr e n q s gd d wh r s d mb d

n e r tb g ˆ r n k ts h n m h r Γ ; 3 ok tr ˆ oq d b h r d q d k ˆ s h n m ad s vd d m s gd b n d flb h d ms r n e s gd jh md s h b

s d q lr h m s gd k ˆ f q ˆ mf h ˆ m ˆ mc s gd b n d flb h d ms n e s gd s n on k n f h b ˆ k h ms d q ˆ b s h n m s d q l- Bk d ˆ q k x s gh r

q d k ˆ s h n m h r oq d b h r d k x r ˆ s h r ff d c ax s gd b n d flb h d ms r n e lh mh l̂ k C ; 6 r tod q f q ˆ uh s x ˆ r vd r gn v

h m s gd oq d r d ms oˆ od q -

1 - 0 Sgd f d md q ] k e n q l n e ] 1 ) aq ] md ] b s h n m h m , 9 6

H m s gd ln r s k x lh mtr ld s q h b s gˆ s vd ts h k h y d + s gd b n q q d b s e n q l n e s gd ˆ b s h n m h m C ; 6 ˆ clh s s h mf

ˆ m d k d b s q h b 1 , aq ˆ md r n k ts h n m h r s gd e n k k n vh mf n md 9

∀ 1 ap ˆ md ;

∑
c 6 wK 1 ap ˆ md

K 1 ap ˆ md ; cd s U

)
�Q Z f [ � 0

3
⋆λε⋆λε )

0

8 5
d �ZωEκλ µ π E

κλµ π

(
’ 1 - 0 (

vgd q d ℓ h r ˆ e q d d ô q ˆ ld s d q + ε cd mn s d r s gd ch k ˆ s n m ff d k c vh s g ˆ b ˆ mn mh b ˆ k k x mn q l̂ k h y d c

jh md s h b s d q l 1 ˆ mc9 2

Eκλµ π ◦ ⋆ Y κ=λ µ π [ ’ 1 - 1 (

h r s gd ffd k c, r s q d mf s g n e s gd s gq d d , e n q l = Y 2 [ vgh b g b n tok d r s n s gd vn q k c un k tld n e s gd s vn ,

aq ˆ md -

Sgd ff d k c d pt̂ s h n mr e n k k n vh mf e q n l ’ 1 - 0 ( b ˆ m ad ots h ms n s gd e n k k n vh mf b n mud mh d ms e n q l9

� b n u ε ;
ℓ

3 7
d �ZωEκλµ π E

κλµ π ’ 1 - 2 (

c >
˜
d �Zω > E Y 3 [

[
; / ’ 1 - 3 (

Ph b λ µ ;
0

3
⋆λε⋆ µ ε ) Rλµ ’ 1 - 4 (

Rλ µ ; � 0

1 3
d �Zω

)
Eλϕ ϕ ϕ E

ϕ ϕ ϕ
µ � 2

1 /
f λµ E ϕ ϕ ϕ ϕ E

ϕ ϕ ϕ ϕ

(
’ 1 - 5 (

1Mn s d s g] s h m s gd mn s ] s h n mr ] cn os d c h m s gh r o] od p ] mc h m ] k k s gd k h s d p ] s tp d n m p gd n mn lh b r tod p f p ] uh s x

s gd mn p l] k h y ] s h n m n e s gd b tp u] s tp d r b ] k ] p ] mc n e s gd Ph b b h s d mr n p h r n md g] k e n e s gd mn p l] k h y ] s h n m tr d c h m

ln r s s d ws an n jr n e Fd md p ] k Pd k ] s h uh s x- Gd mb d s gd p d k ] s h ud mn p l] k h y ] s h n m n e s gd Dh mr s d h m s d p l Q T f [ ] mc n e

s gd ch k ] s n m s d p l ϕλδϕλδ h r
0
3
] mc mn s 0

1
-

2Mn s d ] k r n s g] s h m s gd mn s ] s h n mr n e ] k k s gd k h s d p ] s tp d n m p gd n mn lh b r tod p f p ] uh s x s gd b n lon md ms r n e s gd

e n p l ∂ T a [ : c� T a�0[ ] p d cd Ωmd c vh s g r s p d mf s g n md + m] ld k x ∂�� φ φ φ �� :
0
a ∆

�
ϕ����1 φ φ φ �� ) ! g ´ � 0 ( , s d p lr

(
-
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ˆ mc s gd x ˆ clh s s gd e n k k n vh mf d ŵ b s d k d b s q h b 1 , aq ˆ md r n k ts h n m9

c q 1 ; G ’ x ( �
7
4� c ν λ ⊕ c ν µ � G ’ x (

01
4� c x H ⊕ c x I γ H I

ε ; � 1 ℓ
Γ

k n f G ’ x (

E Y 3 [ ; 3 c
)
G ’ x ( � 0 c ν λ T c ν µ T c ν π δ λµ π

[
’ 1 - 6 (

vgd q d s gd r d ud m b n n q ch mˆ s d r ĝ ud ad d m r d oˆ q ˆ s d c h ms n s vn r d s r ν λ ’ λ ; / . 0 . 1 ( r oˆ mmh mf s gd

1 , aq ˆ md vn q k c un k tld ˆ mc x H ’ H ; 2 . 3 . 4 . 5 ( r oˆ mmh mf s gd s q ˆ mr ud q r d r oˆ b d s n s gd aq ˆ md - H m

s gd ˆ an ud r n k ts h n m G ’ x ( h r ˆ mx gˆ q ln mh b e tmb s h n m k h uh mf n m s gd 3 , ch ld mr h n mˆ k s q ˆ mr ud q r d

r ô b d s n s gd aq ˆ md vgn r d ld s q h b h r ˆ r r tld c s n ad fiˆ s 9

� K 3 G ’ x ( ◦
3⋂

H 90

⋆ 1

⋆ ’ x H ( 1
G ’ x ( ; / ’ 1 - 7 (

ˆ mc s gd oˆ q ˆ ld s d q r ℓ ˆ mc Γ ˆ q d q d k ˆ s d c ax s gd b d k d aq ˆ s d c e n q ltk ˆ 9

Γ ; ℓ 1 ) 1
c ̂c

C � 1
; ℓ 1 )

0 1

4
’ 1 - 8 (

vgh b g e n k k n vr e q n l c ; 2 + ̂c ; 1 ˆ mc C ; 6 - Ogxr h b ˆ k k x c h r s gd ch ld mr h n m n e s gd d k d b s q h b

1 , aq ˆ md vn q k c un k tld + vgh k d ̂c h r s gd ch ld mr h n m n e s gd vn q k c, r gd d s r oˆ mmd c ax s gd lˆ f md s h b
r s q h mf vgh b g h r ctˆ k s n s gd 1 , aq ˆ md -

H m r d b s h n m C- 0 vd vh k k ch r b tr r s gd q d k ˆ s h n m n e s gd aq ˆ md ˆ b s h n m ’ 1 - 0 ( vh s g s gd an r n mh b

ˆ b s h n m n e lh mh l̂ k tmf ˆ tf d cC ; 6 r tod q f q ˆ uh s x ˆ mc r gn v s gˆ s s gd r od b h ffb b n d flb h d ms r n e s gd

jh md s h b s d q lr ˆ ood ˆ q h mf h m s gh r k ˆ s s d q cd s d q lh md s gd û k td n e Γ - H mcd d c s gd r tod q r xlld s q x

n e s gd ˆ b s h n m h lon r d r Γ ; 3 - H m ˆ k ˆ s d q r d b s h n m vd ch r b tr r s gd Jh k k h mf r oh mn q r ˆ clh s s d c ax

s gd r n k ts h n m ’ 1 - 6 ( -

Sgd ˆ an ud r n k ts h n m b ˆ m ad vq h s s d m ˆ k r n h m s gd b ˆ r d h m vgh b g s gd s q ˆ mr ud q r d r oˆ b d s n s gd

aq ˆ md h r r s h k k fî s ats ĝ r ˆ s n on k n f x ch Ωd q d ms e q n l K 3 - H m s gd e n k k n vh mf r d b s h n mr vd r gˆ k k
h mcd d c b n mr h cd q ˆ s q ˆ mr ud q r d r ô b d gˆ r s gd s n on k n f x n e K ) · S 2 + vgh b g h r r th s ˆ ak d e n q s gd

h ms q n ctb s h n m n e s gd ?q mn k c, Ad k s q ˆ lh fitwd r - H m s gh r b ˆ r d s gd r n k ts h n m b ˆ m r s h k k ad h ms d q oq d s d c

ˆ r ˆ 1 , aq ˆ md r h mb d + h m s gd ˆ ar d mb d n e s gd r d d ws q ˆ fitwd r + h s gˆ r s gd e n q l f h ud m ˆ an ud + h - d - n e

ˆ m d ws d mcd c s vn , ch ld mr h n m̂ k n a i d b s d k d b s q h b ˆ k k x b n tok d c s n s gd 2 , e n q l+ ˆ k s gn tf g G ’ x ( h r ˆ

gˆ q ln mh b e tmb s h n m n m K )·S 2 - Sgh r gˆ r ˆ m h lon q s ˆ ms ad ˆ q h mf n m s gd r oˆ b d , s h ld f d n ld s q x
’ h m oˆ q s h b tk ˆ q h m s gd md ˆ q , gn q h y n m k h lh s ( + vgh b g vd r ĝ k k mn s ch r b tr r gd q d - Vd r gˆ k k i tr s

aq h d fix b n lld ms n m h s ˆ s s gd d mc n e r tar d b s h n m 1 - 1 - 0 -

1 - 1 Sgd s vn ) aq ] md vh s g =q mn k c) Ad k s q ] lh fitwd r

?r ˆ md ws r s d o+ h m Z 1 / [ s gd s vn , aq ˆ md ˆ b s h n m ’ 1 - 0 ( v̂ r f d md q ˆ k h y d c h ms q n ctb h mf ˆ k r n ˆ s q h ok d s

n e n md , e n q l ff d k cr =Γ + ’ Θ ; 0 . 1 . 2 ( vgn r d ffd k c r s q d mf s gr ˆ q d cd mn s d c EΓ ◦ c=Γ - H m s gh r

v̂ x vd lh lh b s gd ffd k c, b n ms d ms n e lh mh l̂ k C ; 6 r tod q f q ˆ uh s x- Dwok h b h s k x n md ĝ r s gd md v
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an r n mh b ˆ b s h n m9

∀Ψtv
1 ap ˆ md ;

∑
c 6 wKΨtv

1 ap ˆ md

KΨtv
1 ap ˆ md ; cd s U

)
�Q Z f [ � 0

3
⋆λε⋆λε )

0

8 5
d �ZωEκλµ π E

κλµ π

)
ψ

7
d
A
1
ωEΓ

κλ E
Γ G κλ

(
� θ Eκ0 ϕ ϕ ϕ κ3 E

Γ
κ4κ5=

Γ
κ6 δ

κ0 ϕ ϕ ϕ κ6 ’ 1 - 0 / (

vgd q d s vn md v q d ˆ k oˆ q ˆ ld s d q r ψ ˆ mc θ cn ˆ ood ˆ q - Bq tb h ˆ k e n q s gd b n mr h r s d ms h mr d q s h n m n e

fitwd r h r s gd s n on k n f h b ˆ k h ms d q ˆ b s h n m s d q l vh s g b n d flb h d ms θ -

Sgd ln ch ff d c ffd k c d ptˆ s h n mr ˆ r r n b h ˆ s d c vh s g s gd md v ˆ b s h n m ’ 1 - 0 / ( b ˆ m ad vq h s s d m h m

s gd e n k k n vh mf v̂ x9

� b n u ε ;
ℓ

3 7
d �ZωEκλµ π E

κλ µ π � ψ
ℓ

7
d ZωEΓ

κλE
Γ G κλ ’ 1 - 0 0 (

c
˜
d �Zω > E Y 3 [

[
; 0 0 4 1 θ EΓ T EΓ ’ 1 - 0 1 (

c
˜
d
A
1
ω > EΓ

[
; 7

θ

ψ
E Y 3 [ T EΓ ’ 1 - 0 2 (

Ph b λ µ ;
0

3
⋆λε⋆ µ ε ) R Y 3 [λ µ ) R Y 1 [λµ ’ 1 - 0 3 (

R Y 3 [λ µ ; � 0

1 3
d �Zω

)
Eλϕ ϕ ϕ E

ϕ ϕ ϕ
µ � 2

1 /
f λµ E ϕ ϕ ϕ ϕ E

ϕ ϕ ϕ ϕ

(
’ 1 - 0 4 (

R Y 1 [λ µ ; �ψ
0

3
d
A
1
ω

)
EΓ
λϕ E

Γ G ϕ
µ � 0

0 /
f λµ E

Γ
ϕ ϕ E

Γ G ϕ ϕ
(

’ 1 - 0 5 (

H m Z 1 / [ s gd ˆ an ud d ptˆ s h n mr vd q d r n k ud c vh s g s gd r ˆ ld ˆ mr ˆ s y ˆ r h m s gd oq d uh n tr b ˆ r d e n q s gd

ld s q h b + s gd ch k ˆ s n m ˆ mc s gd 3 , e n q l+ h ms q n ctb h mf ˆ k r n ˆ mn m s q h uh ˆ k EΓ h m s gd s q ˆ mr ud q r d r oˆ b d

r ô mmd c ax s gd b n n q ch mˆ s d r x - Dwok h b h s k x+ s gd ˆ mr ˆ s y b n mr h cd q d c h m Z 1 / [ h r s gd e n k k n vh mf n md -

c q 1 ; G ’ x ( �
7
4� c ν λ ⊕ c ν µ � G ’ x (

01
4� c x H ⊕ c x I γ H I

ε ; � 1 ℓ
Γ

k n f G ’ x (

E Y 3 [ ; 3 c
)
G ’ x ( � 0 c ν λ T c ν µ T c ν π δ λµ π

[

EΓ ; c
)
UΓ

H ’ x ( c x
H
[

’ 1 - 0 6 (

1 - 1 - 0 =q mn k c) Ad k s q ] lh ud b s n q ffd k cr n m s gd s n q tr S 2 ] r fitwd r

H m n q cd q s n r n k ud s gd ˆ an ud d pt̂ s h n mr ˆ b gˆ mf d n e s n on k n f x v̂ r ots e n q v̂ q c h m Z 1 / [ - H m

s gd aq ˆ md r n k ts h n mr vh s gn ts fitwd r s gd s q ˆ mr ud q r d r ô b d s n s gd aq ˆ md un k tld v̂ r b gn r d m

fiˆ s ˆ mc mn m b n loˆ b s + mˆ ld k x K 3 - Sn h ms q n ctb d s gd fitwd r n md lˆ ms ˆ h mr h s fî s ats n md

b n loˆ b s h ffd r s gq d d n e h s r ch ld mr h n mr ax h cd ms h e xh mf s gd l vh s g s gn r d n e ˆ s gq d d , s n q tr S 2 - H m

n s gd q vn q cr n md od q e n q lr s gd q d ok ˆ b d ld ms 9

K 3 ⊃ K ) ⊕ S 2 ’ 1 - 0 7 (

Rd b n mck x+ n m s gd ˆ ar s q ˆ b s S 2 , s n q tr n md ts h k h y d r s gd fî s ld s q h b b n mr h r s d ms vh s g n b s ˆ gd cq ˆ k

r xlld s q x+ m̂ ld k x ˆ b b n q ch mf s n s gd r d s to n e Z 0 8 [ n md h cd ms h ffd r 9

S 2 → K 2

Θ b tag b
’ 1 - 0 8 (
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vgd q d Θ b tag b cd mn s d r s gd b tah b k ˆ s s h b d + h - d - s gd ˆ ad k h ˆ m f q n to n e ch r b q d s d s q ˆ mr k ˆ s h n mr n e s gd

d tb k h ch ˆ m s gq d d , b n n q ch mˆ s d r ∧ V. X. Y { + cd ffmd c ad k n v9

Θ b tag b ∈ β m0 . m1 . m2 9 ∧ V. X. Y { ⊃ ∧ V ) m 0 . X ) m 1 . Y ) m 2 { : m 0 . 1 . 2 ∞ R ’ 1 - 1 / (

Etmb s h n mr n m S 2 ˆ q d od q h n ch b e tmb s h n mr n e V. X. Y + vh s g q d r od b s s n s gd s q ˆ mr k ˆ s h n mr ’ 1 - 1 / ( -

?b b n q ch mf s n ’ 1 - 0 7 ( n md r ok h s r s gd e n tq b n n q ch m̂ s d r x H ˆ r e n k k n vr 9

x H ;

⎞
⎭

⎫ T︷ ︷ √ ︸
′ K

. V. X. Y︷ ︷ √ ︸
±S′S2

⎧
⎨

⎩ ’ 1 - 1 0 (

H m Z 0 8 [ + n md n e tr + h m ˆ ch Ωd q d ms b n k k ˆ an q ˆ s h n m+ ĝ r b k ˆ r r h ffd c ˆ mc b n mr s q tb s d c ˆ k k s gd r n k ts h n mr

n e Ad k s q ˆ lh d pt̂ s h n m9

> cX Y 0 [ ; λX Y 0 [ ’ 1 - 1 1 (

e n q n md , e n q lr X Y 0 [ cd ffmd c n ud q s gd s gq d d , s n q tr ’ 1 - 0 8 ( n ts k h mh mf s gd r s q ˆ s d f x s n b n mr s q tb s

s gd r ˆ ld r n k ts h n mr ˆ k r n h m s gd b ˆ r d n e n s gd q b q xr s ˆ k k n f q ˆ ogh b k ˆ s s h b d r k h jd + e n q h mr s ˆ mb d + s gd

gd wˆ f n m̂ k n md - Sgd r d r n k ts h n mr ˆ q d n q f ˆ mh y d c h m n q ah s r vh s g q d r od b s s n s gd b tah b k ˆ s s h b d

on h ms f q n to+ mˆ ld k x s gd 1 3 , d k d ld ms r n b s ˆ gd cq ˆ k f q n to N 1 3 ˆ mc s gd h q oˆ q ˆ ld s d q r oˆ b d

h r cd b n lon r d c h ms n h q q d ctb h ak d q d oq d r d ms ˆ s h n mr n e ˆ ooq n oq h ˆ s d r taf q n tor n e ˆ tmh ud q r ˆ k

b k ˆ r r h e xh mf f q n to vh s g 0 4 2 5 d k d ld ms r Z 0 8 [ - Tr h mf r tb g n md , e n q lr X Y 0 [ ˆ r ath k ch mf ak n b jr

e n q s gd aq ˆ md fitwd r ˆ ood ˆ q d c ud q x ˆ ood ˆ k h mf h m Z 1 / [ r h mb d h s h ms q n ctb d r s gd b n q q d r on mch mf

ch r b q d s d r xlld s q h d r h ms n s gd aq ˆ md r n k ts h n m-

Dwok h b h s k x s gd k ˆ r s n e s gd ˆ mr –ˆ s y d ’ 1 - 0 6 ( v̂ r r od b h ˆ k h y d c h m s gd e n k k n vh mf v̂ x9

EΓ ; κ c
)
d 1 νλTUΓ ’ W (

[
’ 1 - 1 2 (

UΓ ’ W ( ; D Γ∂X∂ ’ W ( ’ 1 - 1 3 (

vgd q d X∂ ’ W ( cd mn s d r ˆ â r h r n e r n k ts h n mr n e Ad k s q ˆ lh d ptˆ s h n m ’ 1 - 1 1 ( od q s ˆ h mh mf s n d h f d m,

û k td λ ˆ mc s gd d la d c c h mf lY s q h w D Γ∂ h r ˆ b n mr s ˆ ms lˆ s q h w vgh b g b n mr s q tb s r s gq d d k h md ˆ q

h mcd od mcd ms b n lah m̂ s h n mr n e r tb g ffd k cr - Etq s gd q ln q d κ h r r n ld mtld q h b ˆ k oˆ q ˆ ld s d q -

H s v̂ r r gn vm h m Z 1 / [ s ĝ s ˆ k k ff d k c d ptˆ s h n mr ’ 1 - 0 0 ( z ’ 1 - 0 5 ( ˆ q d r n k ud c h e s gd e n k k n vh mf

b n mch s h n mr ˆ q d ud q h ff d c

Γ ; 3 ⇓ ℓ ; 1

√
1

4

θ ;
ψ

2 7 3

� K !−S2 G ’ T. W ( ; � κ 1

1 3
d wo Z 1 ξ λT [ λ 1 I ’ W (

I ’ W ( ◦
2⋂

Γ90

2⋂

g 90

UΓ ’ W ( gU
Γ ’ W ( g ’ 1 - 1 4 (

Sgd ff q r s s vn b n mch s h n mr n e ’ 1 - 1 4 ( ˆ q d ˆ r od b h ff b ˆ s h n m n e s gd oˆ q ˆ ld s d q r h m s gd aq ˆ md k ˆ ,

f q ˆ mf h ˆ m- H s v̂ r ˆ k q d ˆ cx mn s d c h m Z 1 / [ s gˆ s r tb g ˆ r od b h ffb ˆ s h n m b n q q d r on mcr s n r d k d b s h mf ˆ
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an r n mh b k ˆ f q ˆ mf h ˆ m s ĝ s + to s n ffd k c q d cd ffmh s h n mr + h r d pth û k d ms s n s gd an r n mh b k ˆ f q ˆ mf h ˆ m

n e lh mh l̂ k C ; 6 r tod q f q ˆ uh s x- Sgd s gh q c d ptˆ s h n m h r s gd n mk x ch Ωd q d ms h ˆ k b n mch s h n m s gˆ s

r n k ud r s gd d ms h q d r xr s d l n e ff d k c d ptˆ s h n mr - Sgd e tmb s h n m G ’ x ( ˆ ood ˆ q h mf h m s gd ld s q h b + h m

s gd ch k ˆ s n m ˆ mc h m s gd s gq d d , e n q l A Y 2 [ md d cr s n r ˆ s h r e x ˆ h mgn ln f d md n tr Kˆ ok ˆ b d d ptˆ s h n m

vgn r d r n tq b d I ’ W ( h r d ms h q d k x cd s d q lh md c ax s gd Ad k s q ˆ lh ud b s n q ffd k cr ˆ b b n q ch mf s n s gd

e n q ltk ˆ ch r ok ˆ xd c h m s gd k ˆ r s n e d pr - ’ 1 - 1 4 ( - Sgd b n lon md ms Ḡ ’ x ( n e G ’ x ( r ˆ s h r e xh mf s gd

gn ln f d md n tr ô q s n e s gh r ch Ωd q d ms h ˆ k d pt̂ s h n m h r ˆ ĝ q ln mh b e tmb s h n m n m s gd s q ˆ mr ud q r d

r ô b d vgh b g h r cd s d q lh md c ax s gd d k d b s q h b b n tok h mf n e s gd d ws d mcd c n ai d b s s n s gd 2 , e n q l+ ˆ r

ch r b tr r d c h m 1 - 0 - Sgd q d l̂ h mh mf oˆ q s n e s gd e tmb s h n m h r cd s d q lh md c ax s gd h mgn ln f d md n tr

s d q l ˆ mc s gtr cd od mcr n m s gd ?q mn k c, Ad k s q ˆ lh fitwd r - Sgd gˆ q ln mh b e tmb s h n m Ḡ ’ x ( ĝ r

s gd f d md q ˆ k e n q l9

Ḡ ’ x ( ; 0 � T )
⋂

]

d × G ] G T b ] ’ W ( . ’ 1 - 1 5 (

vgd q d j ; ’ m 0 . m 1 . m 2 ( h r ˆ m h ms d f d q s gq d d , b n lon md ms ud b s n q ˆ mc b ] ’ W ( ˆ e tmb s h n m n m S 2

lˆ cd n e b n r h md r ˆ mc r h md r + r n k ts h n m s n s gd d pt̂ s h n m �Q 2 b ] ’ W ( ; �} j } 1 b ] ’ W ( - H m s gd

ˆ ar d mb d n e s gd ?q mn k c, Ad k s q ˆ lh fitwd r + s gh r e tmb s h n m b n lok d s d k x cd s d q lh md r s gd f d n ld s q x

n e s gd r n k ts h n m- H m s gh r b ˆ r d + vd b ˆ m b n mr h cd q + ˆ k n mf s gd k h md r n e Z 1 2 + 1 3 [ + ˆ r s ˆ b j n e h mffmh s d k x

lˆ mx 1 , aq ˆ md r b n ms h mtn tr k x ch r s q h ats d c ˆ k n mf s gd ch q d b s h n mr n e S 2 - Sgh r ˆ ln tms r h m G ’ x (

s n h ms d f q ˆ s h mf ˆ k n mf s gd s gq d d b n lô b s ch q d b s h n mr vgh b g vn tk c r h mf k d n ts n mk x s gd 0 � T

s d q l- Sgd q d r tk s h mf r n k ts h n m h r d Ωd b s h ud k x ˆ cn lˆ h m v̂ k k h m e n tq ch ld mr h n mr n as ˆ h md c ax

ud q s h b ˆ k k x q d ctb h mf s gd r d ud m, ch ld mr h n mˆ k fitw, k d r r 1 , aq ˆ md -

1 - 2 Pd k ] s h n m n e s gd =q mn k c) Ad k s q ] lh fitwd r vh s g gxod q h mr s ] ms n mr

H m s gd q d b d ms oˆ od q Z 1 0 [ s gd q d k ˆ s h n m ad s vd d m Ad k s q ˆ lh d pt̂ s h n m ’ 1 - 1 1 ( ˆ mc s gd cd ffmh mf

d ptˆ s h n m n e s q h , gn k n ln q ogh b h s x v̂ r d wok n q d c- H s v̂ r r gn vm h m s gd oˆ r s h m Z 1 1 [ s gˆ s ˆ

r th s ˆ ak d cd ffmh s h n m n e vgˆ s vd b ˆ m m̂ ld ˆ s q h , gn k n ln q ogh b lˆ o e q n l ˆ fiˆ s Gxod q J–ˆ gk d q

e n tq , ch ld mr h n mˆ k lˆ mh e n k c GH 3 s n ˆ mx Gxod q J–ˆ gk d q lˆ mh e n k c GH 3 m 9

p 9 GH 3 ⊃ GH 3 m ’ 1 - 1 6 (

mˆ s tq ˆ k k x d ld q f d r e q n l s gd s n on k n f h b ˆ k s vh r s n e ˆ m M ; 1 r tod q r xlld s q h b r h f l̂ ln cd k h m

C ; 3 - Sgd e n k k n vh mf ff q r s n q cd q ch Ω d q d ms h ˆ k d pt̂ s h n m9

p , �
2⋂

v90

Iv ⊗ p , ⊗ i v ; / . ’ 1 - 1 7 (

vgd q d Iv cd mn s d s gd s gq d d b n lok d w r s q tb s tq d r n e s gd s ˆ q f d s lˆ mh e n k c GH 3 m ˆ mc i v s gn r d
n e s gd â r d l̂ mh e n k c h r n as ˆ h md c ˆ r s gd APRS, û q h ˆ s h n m n e s gd ˆ ms h f gn r s oq n ctb d c ax s gd

s vh r s - Gd mb d e n q s g d p- ’ 1 - 1 7 ( cd ffmd r h m ˆ tmh ptd ˆ k f d aq ˆ h b v̂ x s gd h mr s Y ms n mh b lˆ or n m

vgh b g s gd e tmb s h n m̂ k h ms d f q ˆ k r gn tk c ad k n b ˆ k h y d c h m s gd s n on k n f h b ˆ k ud q r h n m n e s gd r h f lˆ ,

ln cd k - En q s gh r q d ˆ r n m s gd l̂ or r ˆ s h r e xh mf d p- ’ 1 - 1 7 ( vd q d ctaad c g x o d q h mr s Y ms n mr h m Z 1 1 [

ˆ mc h s v̂ r ˆ k r n n ar d q ud c s gˆ s s gd x ˆ q d s q h , gn k n ln q ogh b r h mb d d p- ’ 1 - 1 7 ( b ˆ m ad h ms d q oq d s d c ˆ r

s gd r s ˆ s d ld ms s ĝ s s gd x ˆ q d gn k n ln q ogh b vh s g q d r od b s s n s gd ˆ ud q ˆ f d n e s gd s gq d d b n lok d w

r s q tb s tq d r - H m Z 1 0 [ s gd â r d l̂ mh e n k c v̂ r b gn r d m s n ad K ) · S 2 vgh k d s gd s ˆ q f d s lˆ mh e n k c
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v̂ r r h lok x b gn r d m s n ad K 3 - H m s gh r v̂ x s gd d pt̂ s h n m n e s q h , gn k n ln q ogh b h s x v̂ r ˆ ook h d c

s n lˆ or 9

p 9 K ) · S 2 ⊃ K 3 ’ 1 - 1 8 (

H s v̂ r r gn vm h m Z 1 0 [ s gˆ s + tmcd q ud q x lh k c ˆ r r tlos h n mr + s gd f d md q ˆ k r n k ts h n m n e d ptˆ ,

s h n m ’ 1 - 1 7 ( h r ˆ r e n k k n vr - Kd s F ’ W ( ad ˆ f d md q h b e tmb s h n m n m s gd S 2 s n q tr + k d s X ’ W ( ad ˆ

r n k ts h n m n e Ad k s q ˆ lh d ptˆ s h n m ’ 1 - 1 1 ( b n q q d r on mch mf s n d h f d mû k td λ ˆ mc cd ffmd 9

Σ ’ T . W ( ; d � 1 λTF ’ W (

= ’ T . W ( ; d � 1 λTX ’ W ( ’ 1 - 2 / (

vgd q d T h r s gd on r h s h ud q d ˆ k û q h ˆ ak d r oˆ mmh mf K ) - Sgd m s gd h l̂ f d n e s gd on h ms ∧ T. W { ∞
K )·S 2 vh s g q d r od b s s n ˆ l̂ o p s ĝ s r ˆ s h r ffd r s gd s q h , gn k n ln q ogh b b n mr s q ˆ h ms ’ 1 - 1 7 ( h r f h ud m

ax ∧ p + . p { ∞ K 3 + vgd q d 9

p + ’ T . W ( ; � ⋆TΣ ’ T . W (

p ’ T . W ( ; √Σ ’ T . W ( ) = ’ T . W ( ’ 1 - 2 0 (

s gd n od q ˆ s n q √ q d oq d r d ms h mf s gd cd q h û s h ud r vh s g q d r od b s s n s gd s n q tr b n n q ch mˆ s d r -

Md ws + h e vd h ms d q oq d s s gd e n tq b n lon md ms r ∧ p + . p { ˆ r s gd b n lon md ms r n e ˆ f ˆ tf d 0 , e n q l
h m K � · S 2 ’ vgd q d T ⊃ �T ( + m̂ ld k x h e vd r d s 9

∀ ; p + cT ) p − cW ’ 1 - 2 1 (

vd n as ˆ h m9

∀ ; cΣ ’ T. W ( ) d � 1 λTX ’ 1 - 2 2 (

Vd q d b ˆ k k ˆ k r n s gˆ s s gh r f ˆ tf d b n mmd b s h n m r ˆ s h r ffd r ˆ r th s ˆ ak d f ˆ tf d ffwh mf ’ r d d Z 1 0 [ e n q ˆ

b n lok d s d ch r b tr r h n m( - H s ˆ ood ˆ q r b k d ˆ q k x e q n l d p- ’ 1 - 2 2 ( s gˆ s s gd e tmb s h n m Σ ’ T. W ( h r i tr s

ˆ m h q q d k d û ms f ˆ tf d s q ˆ mr e n q l̂ s h n m vgh b g ĝ r mn h mfitd mb d n m s gd f ˆ tf d ffd k c r s q d mf s gr

ˆ ood ˆ q h mf h m r tod q f q ˆ uh s x- ?ô q s e q n l h s s gd f ˆ tf d ff d k cr d ms d q h mf s gd aq ˆ md r n k ts h n mr

ˆ r fitwd r ˆ q d i tr s gxod q h mr s ˆ ms n mr h m s gd s q ˆ mr ud q r d ch q d b s h n mr s n s gd aq ˆ md + mˆ ld k x n m

K � · S 2 - Sgd q d r s q h b s h n m s n K � ⇓ K ) n m s gd r h f lˆ , ln cd k r h cd n e s gh r b n q q d r on mcd mb d h r

f q d ˆ s k x h k k tlh m̂ s d c ax h s - H mcd d c n m s gd r tod q f q ˆ uh s x r h cd T gˆ r s n ad md f ˆ s h ud h m n q cd q

s n jd d o s gd ld s q h b q d ˆ k - Bgn n r h mf s gd oˆ q ˆ ld s d q κ ˆ ooq n oq h ˆ s d k x vd b ˆ m ˆ q q ˆ mf d s gˆ s

T ; / + vgh b g h r ˆ an tmĉ q x h m s gd r h f lˆ ln cd k + b n q q d r on mcr s n ˆ ld s q h b r h mf tk ˆ q h s x h m

r tod q f q ˆ uh s x- Sgh r r h mf tk ˆ q h s x h r s gd aq ˆ md h s r d k e + r h mb d T h r mn s gh mf d k r d ats s gd ch r s ˆ mb d

e q n l s gd aq ˆ md -

2 Pgd n mn lh b , 8 6 r tod q f q U uh s x

Sgd ˆ h l n e s gh r oˆ od q h r s n d lad c s gd b n mr h cd q d c 1 , aq ˆ md r h m r tod q f q ˆ uh s x ˆ mc s n h mud r s h f ˆ s d

s gd h q r tod q r xlld s q h d r - Sn s gh r d mc h s vn tk c h m oq h mb h ok d r tflb d s n vn q j vh s g s gd Kˆ f q ˆ mf h ˆ m

ˆ mc r tod q r xlld s q x s q ˆ mr e n q l̂ s h n m k ˆ vr n e Z 0 [ - Vd ad k h d ud h s h mr s q tb s h ud + gn vd ud q + s n

cd r b q h ad s gd r ˆ ld C ; 6 r tod q f q ˆ uh s x tr h mf s gd r xr s d l̂ s h b ˆ k f d aq n , f d n ld s q h b e q ˆ ld vn q j n e

q gd n mn lx- Sgh r ˆ ooq n ˆ b g l̂ jd r s gd r xlld s q h d r n e s gd s gd n q h d r l̂ mh e d r s ˆ mc ˆ k r n oq n uh cd r
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ˆ r xr s d lˆ s h b oq n b d ctq d e n q b n lots h mf s gd gh f gd q , n q cd q e d q lh n m s d q lr ’ vgh b g+ gn vd ud q + ˆ q d

mn s q d k d û ms s n n tq oq d r d ms ˆ mˆ k xr h r ˆ mc s gtr vh k k ad cd ˆ k s vh s g h m ˆ e ts tq d vn q j( -

H m s gd s gd oq d r d ms r d b s h n m vd f h ud s gd cd ffmh s h n mr n e s gd b tq û s tq d r ˆ mc s gd h q r tod q r ô b d

oˆ q ˆ ld s q h y ˆ s h n mr r n k ts h n mr s n s gd Ah ˆ mb gh h cd ms h s h d r - H m s gd ˆ ood mch b d r vd cd r b q h ad h m cd s ˆ h k

s gd cd q h û s h n m n e s gd r d q d r tk s r s gq n tf g s gd r n k ts h n m n e s gd Ah ˆ mb gh h cd ms h s h d r h m r tod q r ô b d -

Dud ms t̂ k k x vd r gˆ k k lˆ b g s gd pt̂ ms h s h d r h m s gd q gd n mn lh b cd r b q h os h n m s n s gd b n q q d ,

r on mch mf n md r h m Z 0 [ ˆ mc r s tcx s gd r tod q r xlld s q x oq n od q s h d r n e n tq fitw, 1 , aq ˆ md r n k ts h n mr -

2 - 0 Cd ffmh s h n m n e s gd b tq u] s tq d r h m s gd On h mb ] q ffi d b ] r d

Vd tr d s gd r ˆ ld mn s ˆ s h n mr ˆ r h m Z 1 / [ - H m oˆ q s h b tk ˆ q Φ∂ ˆ mc φ∂ ˆ q d s gd s vn f q ˆ uh s h mh ˆ mc

s gd s vn ch k ˆ s h mh + q d r od b s h ud k x+ r ˆ s h r e xh mf s gd or d tcn , Lˆ i n q ˆ mˆ b n mch s h n m+ r d d ˆ ood mch w ?-

Vd ˆ k r n cd mn s d + h m s gd q gd n mn lh b b n mud ms h n mr + ax τ s gd ch k ˆ s n m+ A Y 1 [ + A Y 2 [ s gd 1 , e n q l ˆ mc

s gd 2 , e n q l+ q d r od b s h ud k x+ ˆ mc ax ∂Γ s gd s gq d d ud b s n q ff d k cr -

Sgd b tq û s tq d r ˆ r e n q lr h m r tod q r oˆ b d ˆ q d cd ffmd c ˆ r e n k k n vr 9

SZ ◦ cU Z � ψZa T U a
︷ ︷ √ ︸

∈U A
� h

1
Φ

∂ T �ZΦ∂ ’ 2 - 0 (

PZa ◦ cψZa � ψZb T ψ b a ’ 2 - 1 (

π ∂ ◦ cΦ∂ �
0

3
ψZa �Za Φ∂

︷ ︷ √ ︸
∈Λ/

’ 2 - 2 (

DΓ ◦ c∀Γ � h
0

1
d �

0
1
τ ρ

Γ G A
∂Φ

∂ T ΦA ’ 2 - 3 (

F Y 2 [ ◦ cA Y 1 [ ) DΓ T ∀Γ� d �τ SZ T UZ

) h
0

1
d �

0
1
τ ρ

Γ G A
∂Φ

∂ T ΦA T ∀Γ� h

1
d �τΦ

∂ T �ZΦ∂ T U Z ’ 2 - 4 (

F Y 3 [ ◦ cA Y 2 [ � 0

1
d τΦ

∂ T �Za Φ∂ T U Z T U a ’ 2 - 5 (

cτ ◦ cτ ’ 2 - 6 (

Cφ∂ ◦ cφ∂ �
0

3
ψZa �Za φ∂ . ’ 2 - 7 (

vgd q d SZ h r s gd s n q r h n m 1 , e n q l+ PZa s gd r oˆ b d , s h ld b tq û s tq d 1 , e n q l+ π ∂ s gd f q ˆ uh s h mh ff d k c

r s q d mf s gr + DΓ s gd ud b s n q ff d k c r s q d mf s gr + ˆ mc F Y 2 [ . F Y 3 [ s gd 1 , e n q l ˆ mc s gd 2 , e n q l ffd k c

r s q d mf s gr + q d r od b s h ud k x-

2 - 1 Pgd n mn lh b o] q ] ld s d q h y ] s h n m n e s gd b tq u] s tq d r

Ad k n v vd f h ud + h m s gd r oh q h s n e s gd q gd n mn lh b ˆ ooq n ˆ b g+ s gd r tod q r ô b d ô q ˆ ld s q h y ˆ s h n mr

n e s gd b tq û s tq d r + r n k ts h n mr s n s gd Ah ˆ mb gh h cd ms h s h d r - Sgd x ˆ k q d ˆ cx d mb n cd ˆ k k h me n q l̂ s h n m
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ˆ an ts s gd ffd k c d pt̂ s h n mr ˆ mc r tod q r xlld s q x s q ˆ mr e n q lˆ s h n m q tk d r n e s gd s gd n q x-

SZ ; / ’ 2 - 8 (

PZa ;PZa
b c U

b T U c � h ∆Za G ∂
b Φ∂ T U b � h 8

0 /
d τ FZa b Φ∂ T �b Φ∂

� h 0
0 /
d τ F n p q Φ

∂ T �Za n p q Φ∂) h
3

4
d
0
1
τEΓ G Za ρ

Γ G A
∂Φ

∂ TΦA

) h
0

0 /
d
0
1
τEΓ

n p ρ
Γ G A

∂Φ
∂ T �Za n p ΦA ’ 2 - 0 / (

π ∂ ◦ π ∂ G Za U
Z T U a � h

�
LA

∂ �Z ) �ZMA
∂

(
ΦA T U Z

� 0 0

5 3
�i φ∂Φ

B T �iΦB �
4

0 1 7
�imφ∂Φ

B T �imΦB

� 0 4

5 3
φA ρ

Γ G A
∂ ρ

Γ G C
B Φ

B TΦC �
0

2 7 3
�n p q φA ρ

Γ G A
∂ ρ

Γ G C
B Φ

B T �n p q ΦC ’ 2 - 0 0 (

DΓ ◦ EΓ
Za U

Z T U a � 0

1
d �

0
1
τ ρ

Γ G A
∂Φ

∂
�Z φA T U Z ’ 2 - 0 1 (

c τ ; ΣZ U
Z ) Φ

∂
φ∂ ’ 2 - 0 2 (

Cφ∂ ◦CZφ∂ U
Z ) OA∂ ΦA ’ 2 - 0 3 (

vgd q d s gd lˆ s q h b d r ˆ ood ˆ q h mf h m s gd e d q lh n mh b b tq û s tq d r ˆ q d s gd e n k k n vh mf n md r 9

LA
∂ ; h

0

7
d τ γ ∂A <F) h

0

3
d
0
1
τ <DA∂ ’ 2 - 0 4 (

MA
∂ ; h

0

3 /
d τ γ ∂A <F� h

2

1 /
d
0
1
τ <DA∂ ’ 2 - 0 5 (

OA∂ ; γ ∂A

)
� h 0

4
d τ <F ) h

0

1
<Σ

(
) h

0

4
d
0
1
τ <DA∂ ’ 2 - 0 6 (

gˆ uh mf cd ffmd c

<F ◦ FZa b �Za b : <DA∂ ◦ EΓ
Za �

Za ρ
Γ G A

∂ : <Σ ◦ ΣZ �
Z ’ 2 - 0 7 (

H m ˆ cch s h n m s n s gd ˆ an ud q gd n mn lh b ô q ˆ ld s d q h y ˆ s h n mr vd h ms q n ctb d s gn r d n e s gd gh f gd q , e n q l

b tq û s tq d r + m̂ ld k x9

F Y 2 [ ◦ FZa b U Z T U a T U b )
0

1
d �τΦ

∂
�Za φ∂ T U Z T U a ’ 2 - 0 8 (

F Y 3 [ ◦ 0

0 1
d 1 τ ω Z0 ϕ ϕ ϕ Z2 a 0 ϕ ϕ ϕ a 3 FZ0Z1Z2 U a 0 T − − − T U a 3 � h 0

2
d τΦ

∂
�Za b φ∂ T U Z T U a T U b

’ 2 - 1 / (

z 0 1 z
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2 - 2 An r n mh b k ] f q ] mf h ] m n e , 9 6 r tod q f q ] uh s x

Sgd an r n mh b k ˆ f q ˆ mf h ˆ m ĝ r s gd e n q l9

Ktmf ˆ tf d cAjg m ; e 0 P
Z0Z1 T U Z2 T − − − T U Z6 δ Z0 ϕ ϕ ϕ Z6

) e 1 Σ
Z0
}
cτ�Φ

∂
φ∂

(
T U Z1 T − − − T U Z6 δ Z0 ϕ ϕ ϕ Z6

) e 2 d
τEΓ G Z0Z1

)
DΓ)

0

1
d �

0
1
τρ

Γ G A
∂Φ

∂
�ZφA T U Z

(
T U Z2 T − − − T U Z6 δ Z0 ϕ ϕ ϕ Z6

) e 3 FZa b
)
F Y 3 [ )h

0

2
d τΦ

∂
�n p q φ∂ T U n T U p T U q

(
T U Z T U a T U b

) e 4

)
F Y 2 [ � 0

1
d �τΦ

∂
�Za φ∂ T U Z T U a

(
T
)
F Y 3 [ )

0

1
d τΦ

∂ T �Za Φ∂ T U Z T U a

(

)
}
� 2 5 / e 1 ΣZΣZ � 0 1 / e 2 d

τEΓ G Za EΓ
Za � 5 e 3 d

1 τFZa b FZa b
(
Un k 6

Un k 6 ◦
0

6 ˚
δ Z0 ϕ ϕ ϕ Z6U

Z0 T − − − T U Z6 ’ 2 - 1 0 (

H m oq h mb h ok d s gd b n d flb h d ms r ˆ q d ffwd c ax s gd oq d uh n tr k x f h ud m r n k ts h n m s n s gd Ah ˆ mb gh h cd m,

s h s h d r - En q s gd r ˆ jd n e r h lok h b h s x+ h m s gd ˆ ood mch w+ s gd b n d flb h d ms r e 0 . ϕ ϕ ϕ . 4 ˆ q d ffwd c h m s gd

ˆ ood mch w C- 0 - 0 ax b n lô q h r n m s n s gd SOu M b n mr s q tb s h n m-

3 Rgd an r n mh b k U f q U mf h U m U mc s gd d lad cch mf n e �tw 1 ) aq U md r h m r tod q )

f q U uh s x

Md ws vd b n mr h cd q s gd e n q l n e s gd an r n mh b k ˆ f q ˆ mf h ˆ m n e lh mh l̂ k C ; 6 r tod q f q ˆ uh s x+ ˆ r

h s d ld q f d r e q n l s gd q gd n mn lh b b n mr s q tb s h n m ˆ mc vd ˆ ccq d r r s gd d lad cch mf n e s gd fitw

1 , aq ˆ md r cd r b q h ad c h m r d b s h n m 1 - 1 h ms n r n k ts h n mr n e r tod q f q ˆ uh s x ff d k c d ptˆ s h n mr -

?r ld ms h n md c d ˆ q k h d q + h m ˆ r d ô q ˆ s d oˆ od q vd ok ˆ m s n oq d r d ms s gd d wok h b h s cd q h û s h n m n e

s gd C ; 6 k ˆ f q ˆ mf h ˆ m ts h k h y h mf s gd q gd n mn lh b ˆ ooq n ˆ b g ˆ mc b n lok d s h mf s gd s ˆ r j vh s g s gd

h mb k tr h n m n e ˆ k k 3 , e d q lh s d q lr - Wd s + ˆ r vd r s q d r r d c r d ud q ˆ k s h ld r + s gd ff d k c d pt̂ s h n mr n e s gd

s gd n q x ˆ q d ˆ k q d ˆ cx h lok h b h s k x cd s d q lh md c ax s gd b n lok d s d r n k ts h n m n e s gd Ah ˆ mb gh h cd ms h s h d r -

H m s gd r oh q h s n e r tb g ˆ m n ar d q û s h n m vd b ˆ m ˆ k q d ˆ cx cd s d q lh md ’ to s n ˆ m n ud q ˆ k k r b ˆ k d ( ˆ k k

s gd b n d flb h d ms r e 0 . ϕ ϕ ϕ . 4 ˆ ood ˆ q h mf h m s gd an r n mh b ˆ b s h n m+ ax b n mr h cd q h mf s gd d lad cch mf n e s gd

1 , aq ˆ md r n k ts h n mr : ˆ s s gd r ˆ ld s h ld n tq d lad cch mf oq n b d ctq d oq n uh cd r ˆ b q n r r b gd b j n e

s gd q gd n mn lh b b n mr s q tb s h n m vh s g s gd Mn d s gd q b n mr s q tb s h n m n e Z 0 [ - H mcd d c vd n q f ˆ mh y d s gd

d lad cch mf oq n b d ctq d h m s gd e n k k n vh mf r s d or 9

=( Eh q r s + b n mr h cd q h mf s gd an r n mh b r tod q f q ˆ uh s x k ˆ f q ˆ mf h ˆ m ˆ r cd q h ud c h m Z 0 [ + vd d ˆ r h k x vn q j

n ts s gd q d r b ˆ k h mf r s gˆ s aq h mf h s s n s gd r s ˆ mcˆ q c fitw 1 , aq ˆ md e n q l n e d p- ’ 1 - 0 / ( -

A( Rd b n mck x+ b n lô q h mf s gd r tod q r xlld s q x s q ˆ mr e n q lˆ s h n m q tk d r cd q h ud c h m Z 0 [ vh s g s gn r d

s ĝ s e n k k n v e q n l n tq q gd n mn lh b r n k ts h n mr n e s gd Ah ˆ mb gh h cd ms h s h d r + vd vn q j n ts s gd

q d r b ˆ k h mf r s gˆ s b n mmd b s n tq mn q lˆ k h y ˆ s h n mr n e s gd r tod q f q ˆ uh s x ff d k cr vh s g s gn r d n e Z 0 [

ˆ mc n e s gd r s ˆ mcˆ q c fitw 1 , aq ˆ md e n q l n e d p- ’ 1 - 0 / ( -
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B( Eh mˆ k k x+ jmn vh mf ˆ k k q d k ˆ s h ud mn q lˆ k h y ˆ s h n mr vd cd q h ud s gd b n mr s q ˆ h ms r n m s gd b n d flb h d ms r

n e s gd q gd n mn lh b k ˆ f q ˆ mf h ˆ m md b d r r ˆ q x e n q h s r an r n mh b r d b s n q s n ad h cd ms h b ˆ k ’ to s n

q d r b ˆ k h mf r ( vh s g s gd 1 , aq ˆ md e n q l n e d p- ’ 1 - 0 / ( ˆ mc gd mb d s n s gd ˆ b s h n m n as ˆ h md c

h m Z 0 [ - Sgd ch q d b s ud q h ffb ˆ s h n m s gˆ s s gd q gd n mn lh b b n mr s q tb s h n m n e s gd ˆ b s h n m xh d k cr

oq d b h r d k x s gd r d b n d flb h d ms r e 0 . ϕ ϕ ϕ . 4 + ˆ mc s gd cd s d q lh m̂ s h n m n e s gd q d l̂ h mh mf n md r + vh k k

ad oq d r d ms d c h m ˆ e ts tq d oˆ od q -

3 - 0 Bn lo] q h r n m n e lh mh l] k , 9 6 r tod q f q ] uh s x ] b b n q ch mf s n s gd PNT � b n m)

r s q tb s h n m vh s g s gd fitw aq ] md ] b s h n m

H m s gh r r tar d b s h n m vd lˆ jd ˆ b n lô q h r n m ad s vd d m s gd ˆ b s h n m ’ 1 - 0 / ( ˆ mc s gd an r n mh b ˆ b s h n m

n e lh mh l̂ k C ; 6 r tod q f q ˆ uh s x ˆ r h s v̂ r cd q h ud c h m Z 0 [ + vgh b g+ e n q aq d uh s x vd m̂ ld SOu M -

Rh mb d s gd ˆ ts gn q r n e Z 0 [ tr d s gd Cts b g b n mud ms h n mr e n q s d mr n q b ˆ k b tk tr vh s g h l̂ f h m̂ q x

s h ld + s gd b n loˆ q h r n m n e s gd k ˆ f q ˆ mf h ˆ mr ˆ s s gd k d ud k n e r h f mr h r ch flb tk s + xd s ˆ s s gd k d ud k n e

ˆ ar n k ts d û k td r n e s gd b n d flb h d ms r h s h r on r r h ak d + ax ld ˆ mr n e r d ud q ˆ k q d r b ˆ k h mf r - Eh q r s vd

n ar d q ud s gˆ s s gd mn q lˆ k h y ˆ s h n m n e s gd Dh mr s d h m s d q l h m d p- ’ 1 ( n e SOu M h r s gd r ˆ ld + h e vd

s ˆ jd h ms n ˆ b b n tms s gd ˆ k q d ˆ cx r s q d r r d c 0
1 ch Ωd q d mb d h m s gd cd ffmh s h n m n e s gd Ph b b h s d mr n q ˆ mc

r b ˆ k ˆ q b tq û s tq d - Rd b n mck x vd mn s d s gˆ s s gd mn q lˆ k h y ˆ s h n m n e s gd ch k ˆ s n m jh md s h b s d q l h m

d p- ’ 1 ( n e SOu M + m̂ ld k x 0
1 ad b n ld r s gˆ s n e s gd ˆ b s h n m ’ 1 - 0 / ( + mˆ ld k x

0
3 h e vd cd ffmd 9

τQN r J ;
0|
1
ε ’ 3 - 0 (

? b gd b j s ĝ s s gh r h r s gd b n q q d b s h cd ms h ffb ˆ s h n m ˆ q h r d r e q n l h mr od b s h n m n e s gd ch k ˆ s n m e ˆ b s n q h m

e q n ms n e s gd s gq d d , e n q l jh md s h b s d q l- Tr h mf d p- ’ 2 ( n e SOu M + vd r d d s gˆ s ˆ b b n q ch mf s n s gh r

b n mr s q tb s h n m r tb g ˆ e ˆ b s n q h r 9

d wo

)
� 3|

4
τQN r J

[
; d wo

)
� 1
√
1

4
ε

[
’ 3 - 1 (

Sgh r b n mff q lr s gd û k td ℓ ; � 1
]

1
4 k d ˆ ch mf s n s gd lh q ˆ b tk n tr û k td Γ ; 3 n e s gd ch ,

ld mr h n m̂ k q d ctb s h n m h mû q h ˆ ms - Sgh q ck x vd b n mr h cd q s gd md b d r r ˆ q x q d r b ˆ k h mf r e n q s gd = Y 2 [

ˆ mc =Γ f ˆ tf d ff d k cr - Ŝ jh mf h ms n ˆ b b n tms s gd ch Ω d q d ms r s q d mf s gr n e s gd d ws d q h n q cd q h û s h ud r

’ r d d tmmtlad q d c d pr - n e Z 0 [ h m ad s vd d m d p- ’ 0 ( ˆ mc ’ 1 ( ( vd r d d s gˆ s h m n q cd q s n l̂ s b g s gd

mn q l̂ k h y ˆ s h n mr n e ’ 1 - 0 / ( vd ĝ ud s n cd ffmd 9

∂QN r J
κλ µ ;

0

3
|
1
=
Y 2 [
κλµ ≃ D QN r Jκλ µ π ;

0|
1
Eκλµ π

∂Γ G QN r J
λ ;

√
ψ

7
=Γ

λ ≃ D
Γ G QN r J
κλ ;

√
ψ

1
EΓ
κλ ’ 3 - 2 (

vh s g s gd r d q d cd ffmh s h n mr vd b ˆ m b ˆ k b tk ˆ s d s gd û k td n e θ ˆ b b n q ch mf s n SOu M - Vd ffmc9

0

3 7
|
1
D QN r Jλµ π ρ D

Γ G QN r J
θκ ∂Γ G QN r J

σ δ λµ π ρκθσ ;
ψ

2 7 3
Eλµ π ρE

Γ
θκ=

Γ
σ δ λµ π ρκθσ ’ 3 - 3 (

vgh b g h lok h d r 9

θ ;
ψ

2 7 3
’ 3 - 4 (
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H m s gh r v̂ x s gd an r n mh b ˆ b s h n m n e r tod q f q ˆ uh s x+ ˆ b b n q ch mf s n SOu M h r l̂ ood c h ms n s gd fitw

aq ˆ md ˆ b s h n m ’ 1 - 0 / ( ax ld ˆ mr n e s gd q d r b ˆ k h mf r ’ 3 - 3 ( ˆ mc ’ 3 - 0 ( - Sgh r r gn vr s gˆ s ?q mn k c,

Ad k s q ˆ lh fitw aq ˆ md r ˆ q d r n k ts h n mr n e lh mh lˆ k C ; 6 r tod q f q ˆ uh s x ˆ mc n e mn n s gd q s gd n q x

n e s gd r ˆ ld s xod vgh b g h r mn s r tod q r xlld s q h b -

3 - 1 Bn lo] q h r n m n e PNT � RTRX q tk d r vh s g s gd q gd n mn lh b r n k ts h n m n e Ah ] mb gh

h cd ms h s h d r

Sgd md ws r s d o h m n tq ˆ f d mĉ h r s gd b n loˆ q h r n m n e s gd r tod q r xlld s q x s q ˆ mr e n q lˆ s h n m q tk d r

cd q h ud c h m Z 0 [ vh s g s gn r d cd q h ud c e q n l n tq q gd n mn lh b r n k ts h n m n e s gd Ah ˆ mb gh h cd ms h s h d r h m

n q cd q s n ffmc s gd ˆ ooq n oq h ˆ s d q d r b ˆ k h mf r s ĝ s lˆ o n tq mn q l̂ k h y ˆ s h n mr n e s gd r tod q f q ˆ uh s x

ff d k cr h ms n s gn r d n e Z 0 [ - Bn lah mh mf s gd q d r tk s r n e s gd oq d uh n tr r d b s h n m 3 - 0 vh s g s gd b n loˆ q h r n m

d wok n q d c h m s gd oq d r d ms r d b s h n m vd ˆ q q h ud ˆ s s gd q d k ˆ s h n m ad s vd d m s gd an r n mh b r tod q f q ˆ uh s x

ff d k cr n e n tq ˆ k f d aq ˆ h b q gd n mn lh b b n mr s q tb s h n m ˆ mc s gd ffd k cr ts h k h y d c h m s gd fitw, aq ˆ md

ˆ b s h n m ’ 1 - 0 / ( + mˆ ld k x vd ˆ b gh d ud s gd cd r h q d c d lad cch mf n e fitw 1 , aq ˆ md r n k ts h n mr h ms n

r tod q f q ˆ uh s x-

Kd s tr oq n b d d c r xr s d lˆ s h b ˆ k k x- Vd r d s 9

τ ; κε ;
|
1 κτQN r J

A Y 2 [ ; σ = Y 2 [

⇒
Fκλ µ π ; σ Eκλµ π ≃ Fκλµ π ;

|
1 σ D QN r Jκλµ π ’ 3 - 5 (

Ntq f n ˆ k h r s n cd s d q lh md s gd q d r b ˆ k h mf e ˆ b s n q r κ ˆ mc σ - Sgd ffq r s h r h lld ch ˆ s d k x cd s d q lh md c

ax b n loˆ q h r n m n e s gd ch k ˆ s n m cd od mch mf r b ˆ k h mf e ˆ b s n q r h m s gd s q ˆ mr e n q l̂ s h n m q tk d r ˆ mc h s

v̂ r ˆ k q d ˆ cx ffwd c ax s gd q d pth q d ld ms ℓ ; 1
]

1
4 - Vd ĝ ud 9

κ ;

√
1

4
’ 3 - 6 (

Sn ffw s gd r d b n mc vd b n mr h cd q s gd r tod q r xlld s q x s q ˆ mr e n q lˆ s h n m q tk d r n e s gd ch k ˆ s h mn r

ch r ok ˆ xd c h m d p- ’ 3 ( n e Z 0 [ - Vd ffmc9

γ PTPXφ
QN r J
∂ ;

}
0

1
<C τQN r J )

0

1 3
|
0 /

d wo

)
1

√
1

4
τQN r J

[
�κλµ π D QN r Jκλµ π

(
δ ∂ ) DΓ

λµ s d q lr

’ 3 - 7 (

H m s gd q gd n mn lh b ˆ ooq n ˆ b g s gd r tod q r xlld s q x s q ˆ mr e n q lˆ s h n m n e s gd ch k ˆ s h mn r h r n a,

s ˆ h md c e q n l s gd q gd n mn lh b ô q ˆ ld s d q d q h y ˆ s h n m n e s gd h q b n û q h ˆ ms ch Ω d q d ms h ˆ k d mb n cd c h m

d pr - ’ A- 0 3 ( ˆ mc ’ A- 0 6 ( - Vd n as ˆ h m9

γ PTPX φ∂ ; OA∂ δ A ’ 3 - 8 (

vgh b g ĝ r s n ad b n loˆ q d c vh s g d p- ’ 3 - 7 ( - ?m ˆ ar n k ts d b n loˆ q h r n m q d pth q d r s gd q d k ˆ s h ud

mn q l̂ k h y ˆ s h n mr n e s gd ch k ˆ s h mn r φ∂ ˆ mc φQN r J∂ + s n ad f h ud m ad k n v+ ˆ k s gn tf g e n q s gd s h ld

ad h mf vd l̂ x i tr s e n b tr n m s gd q ˆ s h n n e s gd b n d flb h d ms r n e s gd <C τQN r J ˆ mc <D QN r J s d q lr -

H mcd d c s gh r q ˆ s h n h r h mcd od mcd ms e q n l s gd mn q lˆ k h y ˆ s h n m n e s gd ch k ˆ s h mn ffd k c-
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Eh q r s + q d b ˆ k k h mf s gd ctˆ k h s x q d k ˆ s h n m ’ ?- 2 / ( vh s g µ ; 0
0 1 vd ffmc9

�Z0 ϕ ϕ ϕ Z3 FZ0 ϕ ϕ ϕ Z3 ; 1 �Z0 ϕ ϕ ϕ Z2 FZ0 ϕ ϕ ϕ Z2 ; 1 <F ’ 3 - 0 / (

Rd b n mck x ts h k h y h mf s gd q d r b ˆ k h mf r ’ 3 - 5 ( ˆ mc d p- ’ 3 - 0 / ( vd b n mud q s d p- ’ 3 - 7 ( s n

γ PTPX φQN r J∂ ;

}|
4

3
<C τ )

d woτ

0 1
|
1 / σ

<F

(
δ ∂ ) DΓ

λµ s d q lr ’ 3 - 0 0 (

Bn mr h r s d mb x vh s g n tq n vm q d r tk s e q n l Ah ˆ mb gh h cd ms h s h d r q d pth q d r 9

0
0 1
|
1 + σ|
4
3

;
b 0
b 2

;
1

4
≃ σ ;

0

0 1
’ 3 - 0 1 (

H m s gh r v̂ x s gd d lad cch mf n e s gd fitw 1 , aq ˆ md r xr s d l h m n tq q gd n mn lh b e n q ltk ˆ s h n m n e C ; 6

r tod q f q ˆ uh s x h r b n lok d s k x ffwd c- ? r tllˆ q x n e s gd b n mud q r h n m s ˆ ak d h r ch r ok ˆ xd c ad k n v9

τ ;

√
1

4
ε : A Y 2 [ ;

0

0 1
= Y 2 [ : ∀Γ ; ρ=Γ ’ 3 - 0 2 (

Sgd q d ˆ r b ˆ k h mf n e s gd r tod q f q ˆ uh s x ud b s n q ffd k cr d mb n cd c h m s gd r xlan k ρ h r mn s ffwd c r n e ˆ q

r h mb d s gd mn q l̂ k h y ˆ s h n m n e s gd ud b s n q ffd k cr h r ˆ k r n ˆ ci tr s ˆ ak d h m s gd fitw, aq ˆ md k ˆ f q ˆ mf h ˆ m

ax ld ˆ mr n e s gd e q d d oˆ q ˆ ld s d q ψ -

H m ˆ ood mch w C vd r gn v s ĝ s s gd ˆ an ud b n loˆ q h r n mr h lok x s gd e n k k n vh mf oq d ch b s h n m n m

s gd b n d flb h d ms r n e s gd r tod q f q ˆ uh s x an r n mh b ˆ b s h n m9

e 1 ;
4

0 1
e 0 : e 2 ; 1 e 0 : e 3 ; � e 4 ; � 5 / e 0 ’ 3 - 0 3 (

Vgd m s gd r d q d k ˆ s h n mr ˆ q d e tk ffk k d c s gd an r n mh b ˆ b s h n m n e r tod q f q ˆ uh s x ’ A- 2 / ( h r lˆ ood c h ms n

s gd fitw, aq ˆ md ˆ b s h n m ’ 1 - 0 / ( ax ld ˆ mr n e s gd q d r b ˆ k h mf r ’ 3 - 0 2 ( + s gd b n mr s q ˆ h ms θ ; φ
2 7 3 h r

q d r od b s d c ˆ mc s gd r tod q r xlld s q x s q ˆ mr e n q lˆ s h n m q tk d r h m s gd aˆ b jf q n tmc n e ˆ mx aq ˆ md

r n k ts h n m b ˆ m ad vn q jd c n ts e q n l s gd q gd n mn lh b oˆ q ˆ ld s q h y ˆ s h n m n e s gd EC? b tq û s tq d r

r ˆ s h r e xh mf Ah ˆ mb gh h cd ms h s h d r -

En q s gd r ˆ jd n e b n lok d s d md r r vd ˆ k r n f h ud s gd ch b s h n mˆ q x e n q s gd e d q lh n mh b ffd k cr ˆ mc

s gd r tod q r xlld s q x ô q ˆ ld s d q 9

φQN r J∂ ;

√
4

1
φ∂ : χQN r J∂ ;

|
1 Φ∂ : δ QN r J∂ ;

|
1 δ ∂ . ’ 3 - 0 4 (

vgd q d vd gˆ ud q d m̂ ld c φQN r J∂ s gd r oh m n md , gˆ k e ff d k cr cd mn s d c ax κ g h m Z 0 [ -

4 Rgd Ih k k h mf r oh mn q d ptU s h n m

Kd s tr mn v b n ld s n s gd b d ms q ˆ k h r r td n e s gd oq d r d ms oˆ od q s gˆ s h r s gd ch r b tr r h n m n e oq d r d q ud c

r tod q r xlld s q h d r h m s gd â b jf q n tmc n e ?q mn k c, Ad k s q ˆ lh fitw aq ˆ md r n k ts h n mr - Vd r s ˆ q s ax

vq h s h mf s gd Jh k k h mf r oh mn q d pt̂ s h n mr h m f d md q ˆ k s d q lr -
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?b b n q ch mf s n ˆ vd k k , d r s ˆ ak h r gd c oq n b d ctq d + f h ud m ˆ b k ˆ r r h b ˆ k an r n mh b r n k ts h n m n e r tod q ,

f q ˆ uh s x+ vgd q d s gd e d q lh n m ffd k cr ˆ q d r d s s n y d q n + n md b n mr h cd q r s gd r tod q r xlld s q x û q h ˆ s h n m

n e s gd e d q lh n mr h m r tb g ˆ â b jf q n tmc ˆ mc h lon r d r s gd h q û mh r gh mf - Sgh r xh d k cr ˆ r d s n e ˆ k ,

f d aq ˆ h b ˆ mc ff q r s , n q cd q ch Ωd q d ms h ˆ k b n mr s q ˆ h ms r n m s gd r tod q r xlld s q x oˆ q ˆ ld s d q r δ ∂ - Ax

cd ffmh s h n m+ s gd mtlad q n e h mcd od mcd ms r n k ts h n mr s n r tb g d pt̂ s h n mr h r s gd mtlad q n e oq d ,

r d q ud c r tod q r xlld s q h d r ˆ mc d ˆ b g r n k ts h n m h r mˆ ld c Jh k k h mf r o h mn q -

Sgd r tod q r xlld s q x û q h ˆ s h n mr n e s gd f q ˆ uh s h mn r ˆ mc n e s gd r oh m n md , gˆ k e e d q lh n mr

’ ch k ˆ s h mn r ( ˆ q d cd s d q lh md c e q n l s gd q gd n mn lh b ô q ˆ ld s d q h y ˆ s h n mr n e s gd e d q lh n mh b b tq û ,

s tq d r ’ A- 0 0 ( + ’ A- 0 3 ( tr h mf s gd cd ffmh s h n mr ’ A- 0 4 ( + ’ A- 0 5 ( ˆ mc ’ A- 0 6 ( ˆ mc s gd ffmˆ k û k td r

n e s gd b n d flb h d ms r ch r ok ˆ xd c h m d p- ’ A- 1 6 ( - H m s gh r v̂ x+ e n q ˆ mx r tod q f q ˆ uh s x an r n mh b â b j,

f q n tmc+ vd n as ˆ h m s gd e n k k n vh mf Jh k k h mf r oh mn q d ptˆ s h n mr 9

/ ; γ χ∂ ◦ C δ ∂ � d τ
)
0

3 /
�Z <F)

0

7
<F�Z

(
U Z

︷ ︷ √ ︸
4

γ A∂ δ A � h d
π
1

)
0

3
<D v �Z �

2

1 /
�Z <D

v

(
U Z

︷ ︷ √ ︸
Λ�

ρ
v G A
∂ δ A

/ ; γ φ∂ ◦
)
d τ

4
<F)

0

1
<Σ

(

︷ ︷ √ ︸
R

γ A∂ δ A �
g d

π
1

4
<D v

︷ ︷ √ ︸
Mp

ρ
v G A
∂ δ A ↪ ’ 4 - 0 (

vgd q d 9

C δ ∂ ◦ c δ ∂ � 0

3
ψZa �Za δ ∂ ’ 4 - 1 (

h r s gd Kn q d ms y b n û q h ˆ ms cd q h û s h ud ’ ψZa ad h mf s gd r oh m b n mmd b s h n m( ˆ mc vgd q d s gd n od q ˆ s n q r

<F + <Σ ˆ mc <D v gˆ ud ad d m cd ffmd c h m d p- ’ A- 0 7 ( -

H m n q cd q s n ch r b tr r s gd Jh k k h mf d pt̂ s h n m h m ˆ f d md q ˆ k e n q l h s h r b n mud mh d ms s n ˆ cn os ˆ Jq n ,

md b jd q oq n ctb s mn s ˆ s h n m ˆ mc ots s gd b ˆ mch ĉ s d Jh k k h mf r oh mn q r ’ ?- 3 ( h ms n ˆ 0 5 , b n lon md ms

q n v ud b s n q ˆ r h s e n k k n vr 9

ω ◦

}
δ 0

δ 1

(
’ 4 - 2 (

ˆ mc q d vq h s d s gd s vn d ptˆ s h n mr ’ 4 - 0 ( h m s gd e n k k n vh mf v̂ x9

/ ; √ ω ◦ c ω ) ∆ ω ’ 4 - 3 (

/ ; Oω ’ 4 - 4 (

vgd q d s gd f d md q ˆ k h y d c b n mmd b s h n m ∆ h r ˆ n md , e n q l û k td c 0 5 · 0 5 l̂ s q h w vh s g s gd e n k k n vh mf

r s q tb s tq d 9

∆ ;

}
�)Ψ 2 Ψ 0 ) h Ψ 1

Ψ 0 � h Ψ 1 � � Ψ 2

(

� ◦ � 0

3
ψZa �Za � R ’ 4 - 5 (

h m s d q lr n e s gd oq d uh n tr k x h ms q n ctb d c n od q ˆ s n q r + vgh k d s gd 0 5 · 0 5 l̂ s q h w O h r cd ffmd c ˆ r

e n k k n vr 9

O ◦

}
R ) M 2 M 0 ) h M 1

M 0 � h M 1 R � M 2

(
’ 4 - 6 (
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Gˆ uh mf q d vq h s s d m s gd Jh k k h mf r oh mn q d ptˆ s h n mr h m s gd ln q d ˆ ar s q ˆ b s ˆ k s gn tf g ltb g ln q d

s q ˆ mr oˆ q d ms e n q l ’ 4 - 3 ( z ’ 4 - 4 ( + s gd ch r b tr r h n m n e s gd h q r n k tah k h s x ad b n ld r ltb g r h lok d q - Sgd

ff q r s n q cd q ch Ωd q d ms h ˆ k d pt̂ s h n m ’ 4 - 3 ( gˆ r ˆ m h ms d f q ˆ ah k h s x b n mch s h n m s gˆ s q d ˆ cr ˆ r e n k k n vr 9

P ω ; / ’ 4 - 7 (

vgd q d P Z ∆[ cd mn s d r s gd 1 , e n q l b tq û s tq d n e s gd f d md q ˆ k h y d c b n mmd b s h n m ’ 4 - 5 ( + mˆ ld k x9

P ; c ∆ ) ∆ T∆ ’ 4 - 8 (

Gd mb d s gd md b d r r ˆ q x b n mch s h n m e n q s gd d wh r s d mb d n e Jh k k h mf r oh mn q r h r s ĝ s an s g l̂ s q h b d r

P Z ∆[ ˆ mc O r gn tk c gˆ ud q ˆ mj r l̂ k k d q s ĝ m 0 5 h m n q cd q s n ˆ clh s ˆ mn m, s q h uh ˆ k Mtk k , Rô b d -

H mcd d c s gd l̂ wh lˆ k on r r h ak d mtlad q n e Jh k k h mf r oh mn q r h r f h ud m ax9

! n e Jh k k h mf r oh mn q r ≡ ch l
˜
Mtk k , Roˆ b d ’ P (

⋃
Mtk k , Rô b d ’ O(

[
’ 4 - 0 / (

H m d p- ’ 4 - 0 / ( s gd r h f m ≡ h r ctd s n s gd e ˆ b s s gˆ s d p- ’ 4 - 7 ( h r ˆ md b d r r ˆ q x ats h m f d md q ˆ k

mn s ˆ r tflb h d ms b n mch s h n m- Nmb d s gd b ˆ mch cˆ s d Jh k k h mf r oh mn q ĝ r ad d m q d r s q h b s d c s n s gd

r ô b d Mtk k , Rô b d ’ P (
⎟
Mtk k , Rô b d ’ O( + s gd ch Ωd q d ms h ˆ k d pt̂ s h n m ’ 4 - 3 ( gˆ r s n ad d wok h b h s k x

h ms d f q ˆ s d c ˆ mc+ oq d uh n tr d wod q h d mb d vh s g s gh r s xod n e oq n ak d l+ r tf f d r s r s gˆ s md v n ar s q tb ,

s h n mr lh f gs ˆ q h r d - Nm s gd b n ms q ˆ q x h e s gd q ˆ mj n e P h r 0 5 vd b ˆ m r ˆ e d k x b n mb k tcd s gˆ s ˆ k k

r tod q r xlld s q h d r ˆ q d aq n jd m ax s gd b n mr h cd q d c aˆ b jf q n tmc-

Gˆ uh mf ˆ ms h b h ô s d c s gh r f d md q ˆ k ch r b tr r h n m vd b n mr h cd q s gd b ˆ r d n e aq ˆ md , r n k ts h n mr ts h ,

k h y h mf s gd r ok h s â r h r n e f ˆ ll̂ l̂ s q h b d r h ms q n ctb d c h m r d b s h n m D- 1 -

Vd ˆ cn os s gd h mcd w b n mud ms h n m ’ D- 4 ( ˆ mc vd r tllˆ q h y d s gd fitw, aq ˆ md r n k ts h n m ˆ r

e n k k n vr 9

τ ; � 1

4
k n f Z G [ : G ; G ’ x ( ’ 4 - 0 0 (

U Z ; G�
0
4 c ν Z ’ 4 - 0 1 (

U N ; G
2
0+ c x N : x N ◦ ∧ T. V. X. Y { ’ 4 - 0 2 (

A Y 2 [ ;
0

0 1
G� 0

0

2 ˚
δ Za b c ν

Z T c ν a T c ν b ’ 4 - 0 3 (

∀Γ ;
0

1
|
1
ψ κ d woZ 1 ξ λT [ UΓ ’ 4 - 0 4 (

vgd q d s gd h mgn ln f d md n tr gˆ q ln mh b e tmb s h n m G ’ T. V. X. Y ( r ˆ s h r ffd r d p- ’ 1 - 1 4 ( - ?mn s gd q

d r r d ms h ˆ k h mf q d ch d ms s ĝ s vd md d c h r s gd r oh m, b n mmd b s h n m- En q s gh r k ˆ s s d q vd d ˆ r h k x ffmc9

ψZa ; / ’ 4 - 0 5 (

ψ
Z
N ; � 0

4
c ν ZG�

2
1⋆NG ’ 4 - 0 6 (

ψNP ;
2

0 /
G� 0

�
c x N ⋆PG � c x P ⋆NG

(
’ 4 - 0 7 (

Md ws k d s tr ˆ mˆ k xy d s gd r s q tb s tq d n e s gd ˆ k f d aq ˆ h b lˆ s q h w n od q ˆ s n q r d ms d q h mf s gd cd ffmh s h n m

n e s gd oq n i d b s n q O ˆ mc n e s gd b n mmd b s h n m ∆- Kd s tr ad f h m vh s g s gd r s q tb s tq d n e s gd n od q ˆ s n q
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R- Vd ffmc9

R ; 0 1 − 1 ⊕ ]R

]R ; � 1

4

{

⎠⎠⎠⎪

/ / ⋆0F)g ⋆3F
F02.0+

h ¯ ⋆1F)g ⋆2F (
F02.0+

/ / h ¯ ⋆1F� g ⋆2F (
F02.0+

⋆0F� g ⋆3F
F02.0+

/ / / /

/ / / /

⎛

⎜⎜⎜⎝
’ 4 - 0 8 (

Nm s gd n s gd q ĝ mc s gd n od q ˆ s n q r Ψv ĝ ud s gd e n k k n vh mf r s q tb s tq d 9

Ψv ; 0 1 − 1 ⊕ ]Ψv ’ 4 - 1 / (

]Ψv ; κ

{

⎠⎠⎠⎪

�v Av / /

Bv Cv / /

/ / / /

/ / / /

⎛

⎜⎜⎜⎝
’ 4 - 1 0 (

s gd oˆ q ˆ ld s d q κ b n q q d r on mch mf s n s gˆ s h m e q n ms n e Ad k s q ˆ lh ud b s n q ffd k cr ’ r d d d p- ’ 4 - 0 4 ( ( + r n

s gˆ s κ ; / ld ˆ mr otq d aq ˆ md r vh s gn ts fitwd r + ˆ mc s gd r od b h ffb e n q l n e s gd r tal̂ s q h b d r

Gv ;

}
�v Av

Bv Cv

(
’ 4 - 1 1 (

cd od mcr n m s gd r od b h ffb e n q l n e s gd b gn r d m Ad k s q ˆ lh ffd k c-

Sgd r d h me n q lˆ s h n mr ˆ q d r tflb h d ms s n b n mb k tcd s gˆ s s gd q ˆ mj n e s gd 0 5 · 0 5 lˆ s q h w O

h r ˆ k v̂ xr 7 an s g h m oq d r d mb d ˆ mc h m ˆ ar d mb d n e fitwd r + mˆ ld k x an s g vh s g κ ∋; / ˆ mc vh s g

κ ; / -

4 - 0 Sgd r tod q r xlld s q x n e otq d 1 ) aq ] md r

H e vd cn mn s h ms q n ctb d ?q mn k c, Ad k s q ˆ lh fitwd r vd ĝ ud 1 , aq ˆ md r n k ts h n mr n e s gd e n q l ’ 4 - 0 0 ( z

’ 4 - 0 3 ( + vgd q d G h r ˆ gˆ q ln mh b e tmb s h n m n m K )⊕S 2 ˆ mc κ ; / - H m s gˆ s b ˆ r d s gd Mtk k , Roˆ b d

n e O h r r h lok x f h ud m ax s gn r d δ 0 . 1 h m d p- ’ ?- 3 ( vgd q d ˆ k k s gd η g ˆ q d r d s s n y d q n - Md ws vd b ˆ m

ud q h e x s ĝ s

Mtk k , Roˆ b d ’ O( ∼ Mtk k , Rô b d ’ P ( ’ 4 - 1 2 (

Sgh r r tf f d r s r s ĝ s s gd q d lh f gs ad 7 Jh k k h mf r oh mn q r - H mcd d c l̂ jh mf s gd e n k k n vh mf q d ok ˆ b d ,

ld ms h m d p- ’ ?- 3 ( 9

η g ; / : ν g ; G ’ x (
0
0+ φ g ’ g ; . 0 ↪ ↪ ↪ . 7 ( ’ 4 - 1 3 (

vgd q d φ g ˆ q d b n mr s ˆ ms ˆ ms h b n llts h mf r oh mn q r vd b ˆ m d ˆ r h k x ud q h e x s gˆ s s gd b n q q d r on mch mf

ω cd ffmd c h m ’ 4 - 2 ( r ˆ s h r ffd r an s g d pr - ’ 4 - 3 ( ˆ mc ’ 4 - 4 ( e n q ˆ mx b gn h b d n e s gd gˆ q ln mh b e tmb s h n m

G - Sgd q d e n q d vd b n ld s n s gd b n mb k tr h n m s ĝ s s gd otq d 1 , aq ˆ md r cd r b q h ad c ˆ an ud oq d r d q ud

7 r tod q r xlld s q x b gˆ q f d r + m̂ ld k x s gd x ˆ q d AOR r s ˆ s d r aq d ˆ jh mf 0
1 n e s gd r tod q r xlld s q x

b ĝ q f d r ˆ mc oq d r d q uh mf s gd n s gd q ĝ k e -

z 0 8 z
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4 - 1 Sgd r tod q r xlld s q x n e fitw 1 ) aq ] md r

Vgd m vd s tq m n m ?q mn k c, Ad k s q ˆ lh fitwd r + s gh mf r ad b n ld ltb g ln q d b n lok h b ˆ s d c r h mb d s gd

b tq û s tq d lˆ s q h w P gˆ r mn k n mf d q ˆ tmh ud q r ˆ k e n q l ˆ mc h s r r s q tb s tq d b q h s h b ˆ k k x cd od mcr n m

s gd b gn h b d n e s gd ud b s n q ff d k c s q h ok d s U - ? oq h n q h h s h r ax mn ld ˆ mr b k d ˆ q vgd s gd q fitw,

aq ˆ md r oq d r d q uh mf ˆ mx r tod q r xlld s q x b ˆ m d wh r s n q ˆ mx n e s gd l md b d r r ˆ q h k x aq d ˆ jr ˆ k k s gd

r tod q r xlld s q h d r - H m n q cd q s n cd b h cd s gh r b q tb h ˆ k on h ms vd gˆ ud b n mr h cd q d c l̂ mx d wok h b h s

r n k ts h n mr + h m ô q s h b tk ˆ q s gn r d ˆ k q d ˆ cx oq d r d ms d c h m Z 1 / [ - Ax ld ˆ mr n e ˆ r od b h ˆ k k x cd ud k n od c

b n cd vd ĝ ud b n mr s q tb s d c s gd b n q q d r on mch mf 1 , e n q l P ˆ mc s gd m+ r h mb d h s r e n q l h r h m ˆ k k b ˆ r d r

s n n ltb g h mun k ud c e n q ˆ mx ˆ mˆ k xs h b ˆ k r s tcx vd gˆ ud q d r n q s d c s n mtld q h b ˆ k b ˆ k b tk ˆ s h n mr - ?m

ˆ k f n q h s gl â r d c n m q ˆ mcn l mtlad q f d md q ˆ s h n m oq n ad r s gd q ˆ mj n e ˆ k k s gd 0 5 · 0 5 , lˆ s q h b d r
P H
I G Za n as ˆ h md c ax d woˆ mch mf s gd b tq û s tq d n e s gd f d md q ˆ k h y d c r oh mn q b n mmd b s h n m P H

I ˆ k n mf

s gd uh d k ad h m9

P H
I ; P H

I G Za U
Z T U a ’ 4 - 1 4 (

Rh mb d vd ˆ q d h m 6 , ch ld mr h n mr + e n q d ˆ b g q ˆ mcn lk x b gn r d m on h ms h m K ) · S 2 vd n as ˆ h m ˆ r d s

n e 1 0 l̂ s q h b d r ˆ mc s gd lˆ wh ltl q ˆ mj ch r ok ˆ xd c ax s gh r r d s h r s gd q ˆ mj n e s gd b tq û s tq d

1 , e n q l- H e s gh r q ˆ mj h r 0 5 vd b n mb k tcd s ĝ s s gd q d b ˆ mmn s ad ˆ mx Jh k k h mf r oh mn q r ˆ mc s ĝ s

r tod q r xlld s q x h r b n lok d s d k x aq n jd m- Nm s gd n s gd q gˆ mc+ h e s gd l̂ wh lˆ k q ˆ mj h r k d r r s ĝ m

0 5 e n q ˆ k k s gd 1 0 lˆ s q h b d r ld ms h n md c h m d p- ’ 4 - 1 4 ( h m ˆ b n mud mh d ms k x ˆ lok d r d s n e q ˆ mcn l

on h ms r + s gh r h r ˆ r s q n mf h mch b ˆ s h n m s gˆ s s gd b tq û s tq d ĝ r ˆ mn m û mh r gh mf Mtk k , Roˆ b d ˆ mc

n md b ˆ m ˆ s s d los s n b ˆ k b tk ˆ s d h s r e n q l ˆ mˆ k xs h b ˆ k k x- Sgd q d r tk s n e s gh r mtld q h b ˆ k h mud r s h f ˆ s h n m

v̂ r s gd e n k k n vh mf - ?k k s gd ln cd k r b n mr h cd q d c h m Z 1 / [ ˆ mc r d ud q ˆ k n s gd q r s gˆ s vd gˆ ud s d r s d c

aq d ˆ j r tod q r xlld s q x d ms h q d k x+ k d ˆ ch mf s n s gd b n mb k tr h n m s gˆ s h s h r f d md q h b ˆ k k x ud q x ĝ q c ˆ mc

tmk h jd k x s n gh s ˆ b ˆ r d vgd q d Jh k k h mf ud b s n q r cn d wh r s - ?b s tˆ k k x vd vd q d r s q n mf k x s d los d c

s n ˆ r r tld s ĝ s fitw, aq ˆ md aq d ˆ j ˆ k k r tod q r xlld s q h d r ˆ k v̂ xr - Wd s + ax ld ˆ mr n e r d ud q ˆ k

s q h ˆ k r ˆ mc ax r n ld d ctb ˆ s d c f td r r + vd vd q d ˆ ak d s n oq n ctb d b n tms d q d ŵ lok d r n e ˆ m ?q mn k c,

Ad k s q ˆ lh fitw, aq ˆ md vgh b g q d r od b s h ud k x oq d r d q ud r 0
3 ˆ mc

0
7 n e s gd n q h f h mˆ k r tod q r xlld s q x-

?r vd d logˆ r h y d ad k n v s gd oq d r d mb d n e Jh k k h mf r oh mn q r h r d ms ˆ mf k d c vh s g s gd oq d r d mb d n e

ˆ cch s h n m̂ k s q ˆ mr k ˆ s h n mˆ k Jh k k h mf ud b s n q r s gˆ s ˆ q d h mr s d ˆ c ˆ ar d ms h m f d md q h b fitw, aq ˆ md r -

Ad b ˆ tr d n e s gd q d k ˆ s h n m ad s vd d m s gd ?q mn k c, Ad k s q ˆ lh fitw, aq ˆ md r ˆ mc s gd gxcq n cx,

mˆ lh b ˆ k ln cd k r Z 4 z 0 7 [ vgd q d s gd r ˆ ld s gq d d , ch ld mr h n m̂ k ud b s n q ffd k cr ˆ q d tr d c ˆ r fin vr

’ h - d - ud k n b h s x ffd k cr n e ˆ fith c( h s h r h ms d q d r s h mf s n r s q d r r vgˆ s e n k k n vr -

?b b n q ch mf s n ?q mn k c Sgd n q d l Z 4 + 5 [ s gˆ s n e r ˆ s h r e xh mf Ad k s q ˆ lh d ptˆ s h n m h r ˆ md b d r ,

r ˆ q x xd s mn s r tflb h d ms b n mch s h n m e n q ˆ r s ˆ s h n mˆ q x fin v s n ˆ clh s b ĝ n s h b r s q d ˆ l, k h md r - H m

oˆ q s h b tk ˆ q h e s gd q d ˆ q d ˆ cch s h n mˆ k b n ms h mtn tr r xlld s q h d r n e s gd ud b s n q ffd k c+ s gh r h ms q n ctb d r

d ws q ˆ b n mr d q ud c b ĝ q f d r s ĝ s b ˆ m k d ˆ c s n h ms d f q ˆ ah k h s x ˆ mc aˆ q s gd d wh r s d mb d n e ˆ mx b ĝ n r -

Etq s gd q ln q d h e s gd h ms d f q ˆ k b tq ud r n e s gd ud b s n q ffd k c ˆ q d ˆ k k ok ˆ m̂ q + s gh r ˆ k r n h mgh ah s r b ĝ n s h b

ad gˆ uh n q n m ud q x f d md q ˆ k f q n tmcr - Sgd r n m̂ ld c ∂AB , fin vr Z 0 / z 0 7 [ n as ˆ h md c e q n l ˆ ô q ,

s h b tk ˆ q s q tmb ˆ s h n m n e s gd f d md q ˆ k r n k ts h n m n e Ad k s q ˆ lh d pt̂ s h n m vh s g s gd k n vd r s d h f d mû k td

λ ; 0 vd q d d ws d mr h ud k x r s tch d c h m s gd k h s d q ˆ s tq d n m lˆ s gd lˆ s h b ˆ k gxcq n cxmˆ lh b r r h mb d

s gd x gˆ ud h ms d q d r s h mf ˆ mc gd k oe tk ch r b q d s d r xlld s q h d r ats mn b n ms h mtn tr n md r -

Eq n l n tq ˆ mˆ k xr h r n e s gd Jh k k h mf r oh mn q d ptˆ s h n m h s d ld q f d r s gˆ s h m n q cd q s n ĝ ud Jh k k h mf

r oh mn q r s gd fitw 1 , aq ˆ md ĝ r s n ĝ ud r n ld ˆ cch s h n m̂ k s q ˆ mr k ˆ s h n m̂ k Jh k k h mf ud b s n q r n m s gd

z 1 / z
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s n q tr S 2 - H m ô q s h b tk ˆ q vh s g s vn s q ˆ mr k ˆ s h n mˆ k Jh k k h mf ud b s n q r vd n as ˆ h m ˆ fitw 1 , aq ˆ md

s gˆ s oq d r d q ud r 0
3 n e s gd r tod q r xlld s q x+ vh s g n md ˆ cch s h n mˆ k Jh k k h mf ud b s n q vd n as ˆ h m ˆ fitw

1 , aq ˆ md s gˆ s oq d r d q ud r 0
7 n e s gd r tod q r xlld s q x+ vgh k d s gd q d ptd r s n e s gq d d s q ˆ mr k ˆ s h n m̂ k

Jh k k h mf ud b s n q r r tooq d r r d r ˆ k k s gd fitwd r ˆ mc oq d r d q ud r 0
1 n e s gd n q h f h mˆ k r tod q r xlld s q x ’ s gd

lˆ wh lˆ k û k td e n q AOR r s ˆ s d r ( -

Rh mb d s gd ˆ ms h b n llts ˆ s n q n e r oh mn q b ĝ q f d r oq n ctb d r s q ˆ mr k ˆ s h n mr + h s h r q ˆ s gd q m̂ s t,

q ˆ k s ĝ s s gd d wh r s d mb d n e Jh k k h mf r oh mn q r h lok h d r ˆ cch s h n mˆ k Jh k k h mf ud b s n q r + ad r h cd r s gn r d

ˆ r r n b h ˆ s d c vh s g s gd b n me n q l̂ k k x fî s aq ˆ md , vn q k c, r gd d s - Eq n l s gd on h ms n e uh d v n e s gd

b n q q d r on mcd mb d ad s vd d m r tod q f q ˆ uh s x fitw 1 , aq ˆ md r ˆ mc gxcq n , ln cd k r h s h r q d k d û ms s gˆ s

r tod q r xlld s q x d wb k tcd r b ĝ n s h b r s q d ˆ l, k h md r ˆ mc uh b d , ud q r ˆ -

Etq s gd q ln q d h s h r ud q x ltb g h ms d q d r s h mf s n ˆ m̂ k xy d s gd 1 , aq ˆ md r n k ts h n mr e q n l s gd

on h ms n e uh d v n e ch r b q d s d . b n ms h mtn tr r xlld s q h d r - Vh s g i tr s ˆ ch r b q d s d f q n to n e r xlld s q h d r

� vd aq d ˆ j ˆ k k r tod q r xlld s q h d r - Vgd m vd oq d r d q ud r n ld r tod q r xlld s q x+ h m ˆ cch s h n m s n

T’ 0 ( n q T’ 0 ( 1 ’ q d r od b s h ud k x b n q q d r on mch mf s n s gd 0
7 ˆ mc 0

3 b ˆ r d ( + vd ĝ ud r n ld q d r h ctˆ k

ch r b q d s d r xlld s q x � s ĝ s h s h r pth s d q d k d û ms s n r h mf k d n ts - H mcd d c � h r s q ˆ mr lh s s d c s n s gd

f ˆ tf d s gd n q x n m s gd aq ˆ md vn q k c, un k tld ˆ mc s gd b n lon r h s d n od q ˆ s n q r h m s gd f ˆ tf d . f q ˆ uh s x

b n q q d r on mcd mb d gˆ ud s n ad n q f ˆ mh y d c h ms n h q q d ctb h ak d q d oq d r d ms ˆ s h n mr n e r tb g ˆ �-

H m s gd md ws r d b s h n m vd oq d r d ms ˆ e d v d wˆ lok d r n e fitw 1 , aq ˆ md r vh s g ˆ mc vh s gn ts

r tod q r xlld s q x vgd q d ˆ k k r tb g r xlld s q h d r ˆ q d b ˆ q d e tk k x ˆ mˆ k xr d c-

5 DwU lok d r n e �tw 1 ) aq U md r U mc s gd h q ´ r tod q ( ) r xlld s q h d r

H m s gh r r d b s h n m vd oq d r d ms i tr s s gq d d d wok h b h s d wˆ lok d r n e ?q mn k c, Ad k s q ˆ lh fitw 1 , aq ˆ md r + n md

vh s g mn oq d r d q ud c r tod q r xlld s q x+ n md vh s g 0
3 + s gd k ˆ r s vh s g

0
1 - Vd ˆ cun b ˆ s d s gd q d k ˆ s h n m

n e oq d r d q ud c r tod q r xlld s q x vh s g s gd oq d r d mb d n e d ws q ˆ s q ˆ mr k ˆ s h n mˆ k Jh k k h mf ud b s n q r ˆ mc

vd b ˆ q d e tk k x ˆ mˆ k xy d s gd ch r b q d s d r xlld s q h d r n e d ˆ b g n e s gd b n mr h cd q d c aq ˆ md r -

5 - 0 Sgd =q mn k c) Ad k s q ] lh fitw 1 ) aq ] md vh s g n b s ] gd cq ] k r xlld s q x ] mc mn oq d )

r d q ud c r tod q r xlld s q x

H m Z 1 / [ h s v̂ r oq d r d ms d c s gd b ˆ r d n e s gd 1 , aq ˆ md r n k ts h n m vgd q d s gd s q h ok d s n e ?q mn k c,

Ad k s q ˆ lh ff d k cr r ô mr ˆ m h q q d ctb h ak d s q h , ch ld mr h n mˆ k q d oq d r d ms ˆ s h n m n e ˆ q ˆ s gd q k ˆ q f d ch r b q d s d

f q n to+ m̂ ld k x s gd h q q d ctb h ak d q d oq d r d ms ˆ s h n m C 0 1 n e s gd f q n to FE 0 8 1 cd r b q h ad c an s g h m Z 0 8 [

ˆ mc Z 1 / [ - H m s gd oq d r d ms r d b s h n m vd q d b n mr h cd q s gˆ s r n k ts h n m e q n l ˆ ch Ωd q d ms r s ˆ mcon h ms

ˆ mc vd cd b n cd h s r r xlld s q h d r h m ˆ ln q d d wok h b h s v̂ x+ ln q d n ud q r gn vh mf s ĝ s h s aq d ˆ jr ˆ k k

r tod q r xlld s q h d r -

Sgd s q h ok d s n e ud b s n q ffd k cr s ĝ s vd v̂ ms s n b n mr h cd q h r s gd e n k k n vh mf n md 9

T ’ W ( ;

⎞
⎬⎭

⎬⎫

U 0 ; 1 cV b n r ’ 1 ξY ( � 1 cX r h m’ 1 ξY (

U 1 ; 1 cV b n r ’ 1 ξX ( ) 1 cY r h m’ 1 ξX (

U 2 ; 1 cX b n r ’ 1 ξV ( � 1 cY r h m’ 1 ξV (

’ 5 - 0 (

?mx k h md ˆ q b n lah mˆ s h n m n e s gd r d ud b s n q ff d k cr e n q lr s gd b d k d aq ˆ s d c ∂AB , fin v n e Gxcq n cx,

mˆ lh b r Z 0 / z 0 7 [ -

z 1 0 z
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Rh mb d s gd b n lon md ms r n e s gd ud b s n q ff d k c cd od mc n m ˆ k k s gd s gq d d b n n q ch mˆ s d r V. X. Y

vd gˆ ud mn b n ms h mtn tr s q ˆ mr k ˆ s h n m r xlld s q x n m s gd s gq d d , s n q tr ˆ mc s gd q d ˆ q d mn e tq s gd q

s q ˆ mr k ˆ s h n mˆ k Jh k k h mf ud b s n q r ad r h cd r s gn r d b n q q d r on mch mf s n s gd b n me n q l̂ k k x fî s ch q d b s h n mr

n e s gd 1 , aq ˆ md vn q k c, un k tld 9

ν Z ⊃ ν Z ) b Z ’ 5 - 1 (

Sgd q d h r gn vd ud q ˆ q d r h ctˆ k f k n aˆ k h r n ld s q x e n q lh mf ˆ R 1 · R 1 f q n to- Sgd q d ˆ cd q b ˆ m d ˆ r h k x
ud q h e x s gˆ s s gd e n k k n vh mf s gq d d r tar s h s ts h n mr k d ˆ ud d ˆ b g n e s gd s gq d d n md , e n q lr h m d p- ’ 5 - 0 (

h mû q h ˆ ms 9
S 0 9

]
V ⊃ �V � 0

1 . X ⊃ �X � 0
1 . Y ⊃ Y ) 0

1

{

S 1 9
]
V ⊃ �V. X ⊃ X ) 0

1 . Y ⊃ �Y � 0
1

{

S 2 9
]
V ⊃ V ) 0

1 . X ⊃ �X. Y ⊃ �Y
{ ’ 5 - 2 (

Dˆ b g n e s gd ˆ an ud s q ˆ mr k ˆ s h n mr r ptˆ q d r s n s gd h cd ms h s x+ r h mb d h s b n q q d r on mcr s n r n ld h ms d f q ˆ k

r gh e s n e s gd b n n q ch m̂ s d r V. X. Y vgh b g+ n m s gd S 2 s n q tr ld ˆ mr mn r gh e s - H m ˆ cch s h n m s n

s gd r d s q ˆ mr k ˆ s h n mˆ k r xlld s q h d r + s gd r tod q f q ˆ uh s x r n k ts h n m f d md q ˆ s d c ax s gd ud b s n q ff d k c

r xr s d l ’ 5 - 0 ( gˆ r ˆ ud q x h ms d q d r s h mf r xlld s q x9

� ; N 1 3 ⊕ R 1 ’ 5 - 3 (

Sgd n b s ˆ gd cq ˆ k f q n to N 1 3 + vgh b g h r h r n ln q ogh b s n s gd r xlld s q h b f q n to R 3 + h r n md n e s gd

d wb d os h n m̂ k ffmh s d r taf q n tor n e RN’ 2 ( - ?ar s q ˆ b s k x h s b ˆ m ad cd r b q h ad c ax s vn f d md q ˆ s n q r

ˆ mc s gq d d q d k ˆ s h n mr 9

N 1 3 ;
}
S . R } S 2 ; 0 . R 1 ; 0 . ’ R S( 3 ; 0

(
’ 5 - 4 (

?m d wok h b h s q d oq d r d ms ˆ s h n m ax ld ˆ mr n e n q s gn f n m̂ k h ms d f d q û k td c 2 · 2 lˆ s q h b d r vh s g tmh s

cd s d q lh mˆ ms h r s gd e n k k n vh mf n md 9

CZ S[ ;

{

⎠⎪
/ / 0

� 0 / /

/ � 0 /

⎛

⎜⎝ : CZ R[ ;

{

⎠⎪
� 0 / /

/ / � 0
/ � 0 /

⎛

⎜⎝ ’ 5 - 5 (

Sgd l̂ o C q d ˆ k h y d r ˆ m h lld q r h n m n e s gd n b s ˆ gd cq ˆ k f q n to h ms n s gd f q n to RN’ 2 ( 9

C 9 N 1 3 ϕ⊃ RN’ 2 ( ’ 5 - 6 (

H e vd ˆ cc s gd lˆ s q h w9

CZ Y[ ;

{

⎠⎪
� 0 / /

/ � 0 /

/ / � 0

⎛

⎜⎝ ’ 5 - 7 (

vgh b g ĝ r cd s d q lh m̂ ms � 0 ˆ mc b n llts d r vh s g an s g CZ S[ ˆ mc CZ R[ 9

Z CZ S[ . CZ Y[ [ ; Z CZ R[ . CZ Y[ [ ; / ’ 5 - 8 (

vd q d ˆ k h y d ˆ gn ln ln q ogh b d lad cch mf 9

C 9 N 1 3 · R 1 ϕ⊃ N’ 2 ( ’ 5 - 0 / (

z 1 1 z
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Sgd b k ˆ h ld c r xlld s q x n e s gd r tod q f q ˆ uh s x 1 , aq ˆ md r n k ts h n m tmcd q s gd f q n to ’ 5 - 3 ( r s d lr

e q n l s gd e n k k n vh mf h cd ms h s h d r s ĝ s s gd q d ˆ cd q b ˆ m d ˆ r h k x ud q h e x9

T ’ SW ( ; CZ S[ − T ’ W (

T ’ RW ( ; CZ R[ − T ’ W (

T ’ WW ( ; CZ Y[ − T ’ W ( ’ 5 - 0 0 (

vgd q d s gd ˆ b s h n m n e s gd s gq d d f d md q ˆ s n q r n m s gd s n q tr b n n q ch mˆ s d r h r cd ffmd c ad k n v9

SW ;

]
2

3
� X. Y )

0

3
. �V � 0

1

{

RW ;

]
V )

0

1
. X )

0

1
. Y )

0

1

{

WW ;

]
0

1
� X. V. Y � 2

3

{
’ 5 - 0 1 (

H s h r h lon q s ˆ ms s n r s q d r r s ĝ s s gd s gq d d s q ˆ mr e n q lˆ s h n mr ’ 5 - 0 1 ( ˆ q d cd ffmd c ln ctk n ˆ mx

ˆ cch s h n m̂ k s q ˆ mr e n q lˆ s h n m n e s gd R 1 · R 1 f q n to f d md q ˆ s d c ax s gd s q ˆ mr k ˆ s h n mr ’ 5 - 2 ( vgh b g
k d ˆ ud s gd ud b s n q ff d k cr ’ 5 - 0 ( h mû q h ˆ ms - Eq n l ˆ f q n to s gd n q d s h b ˆ k on h ms n e uh d v s gd f q n to

FE 0 8 1 ld ms h n md c h m Z 1 / [ ˆ mc Z 0 8 [ h r s gd r d lh ch q d b s oq n ctb s 9

FE 0 8 1 ≤ � Z ’ R 1 · R 1 ( ’ 5 - 0 2 (

an s g � ˆ mc ’ R 1 · R 1 ( ad h mf h mû q h ˆ ms r taf q n tor - Vd b ˆ m k n n j ˆ s s gd lˆ o C ˆ r ˆ gn ln ,

ln q ogh b ˆ k d lad cch mf 9

C 9 FE 0 8 1 ϕ⊃ N’ 2 (

jd q Z C [ ≤ R 1 · R 1 ’ 5 - 0 3 (

s gd jd q md k n e s gd gn ln ln q ogh r l ad h mf s gd mn q l̂ k r taf q n to f d md q ˆ s d c ax s gd s q ˆ mr k ˆ ,

s h n mr ’ 5 - 2 ( - Sgh r v̂ x n e s gh mjh mf r gn vr s gˆ s s gd r tod q f q ˆ uh s x fitw 1 , aq ˆ md r n k ts h n m f d md q ,

ˆ s d c ax s gd s q h ok d s n e Ad k s q ˆ lh ff d k cr ’ 5 - 0 ( ĝ r s gd k ˆ q f d ch r b q d s d r xlld s q x FE 0 8 1 - H mcd d c

h s r tflb d r s n ts h k h y d s gd f k n aˆ k N’ 2 ( r xlld s q x n e r tod q f q ˆ uh s x ˆ mc vd b ˆ m r d s 9

̸ β ∞ FE 0 8 1 9 T ’ W ( ≡ ◦ CZ β [ � 0 T ’ β W ( ; T ’ W ( ’ 5 - 0 4 (

ˆ k k s gd n s gd q ffd k cr + ch k ˆ s n m+ ld s q h b ˆ mc 2 , e n q l+ ad h mf ˆ k q d ˆ cx h mû q h ˆ ms -

H mcd d c s gd h mgn ln f d md n tr gˆ q ln mh b e tmb s h n m oq n ctb d c ax s gd b gn h b d ’ 5 - 0 ( h r s gd e n k ,

k n vh mf n md 9

G ’ x ( ; 0 � 0

7
κ 1 d 3 νT ’ 5 - 0 5 (

ˆ mc ˆ k k s gd n s gd q an r n mh b ffd k cr e n k k n v e q n l d pr - ’ 4 - 0 0 ( z ’ 4 - 0 4 ( -

Kn b ˆ k h y d c n m s gh r r n k ts h n m s gd oq n i d b s n q O ĝ r r s h k k q ˆ mj 7 - Sgd ch Ωd q d mb d vh s g s gd otq d

aq ˆ md b ˆ r d h r i tr s s gd e n k k n vh mf - H m s gd d h f gs mtk k , ud b s n q r n e O+ s gd oˆ q ˆ ld s d q r η g + h mr s d ˆ c n e

ad h mf ots s n y d q n + ˆ q d e n q b d c s n ad on h ms , cd od mcd ms k h md ˆ q b n lah mˆ s h n mr n e s gd ν g - Gd mb d s gd

ch k ˆ s h mn r tod q r xlld s q x s q ˆ mr e n q l̂ s h n m q tk d b ˆ m ad mtk k h ffd c ax d h f gs h mcd od mcd ms r oh mn q r

z 1 2 z
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Eh f tq d 1 - Nm s gd k d e s s gd ok n s n e n md ˆ q ah s q ˆ q h k x b gn r d m ud b s n q ff d k c h m s gd Ad k s q ˆ lh r oˆ b d cd ffmd c

ax d p- ’ 5 - 0 ( - Nm s gd q h f gs s gd ok n s r n e r n ld n e h s r h ms d f q ˆ k b tq ud r h m s gd 2 , s n q tr q d oq d r d ms d c ˆ r ˆ

b tad vh s g h cd ms h ff d c n oon r h s d e ˆ b d r -

ˆ k r n h m s gh r b ˆ r d - Gn vd ud q + s gd r h s t̂ s h n m h r cq ˆ l̂ s h b ˆ k k x ch Ωd q d ms ˆ s s gd k d ud k n e s gd f q ˆ uh s h mn

s q ˆ mr e n q l̂ s h n m q tk d - ?r n tq b n lots d q b n cd cd ln mr s q ˆ s d r + h m ˆ mx q ˆ mcn lk x b gn r d m on h ms +

s gd q ˆ mj n e s gd b tq û s tq d P h r ˆ k v̂ xr 0 5 vgh b g aˆ q r s gd d wh r s d mb d n e ˆ mx Jh k k h mf r oh mn q r -

Sgh r aq ˆ md r n k ts h n m gˆ r ˆ k ˆ q f d ch r b q d s d r xlld s q x ats aq d ˆ jr ˆ k k r tod q r xlld s q h d r -

H m n q cd q s n f d s ˆ uh r t̂ k ˆ ooq d b h ˆ s h n m n e s gd ch Ωd q d mb d ad s vd d m Ad k s q ˆ lh ffd k cr s ĝ s k d ˆ c

s n mn m, r tod q r xlld s q h b ˆ mc s n r tod q r xlld s q h b 1 , aq ˆ md r vd ĝ ud oq n ctb d c r n ld ok n s r - H m

ff f tq d 1 xn t r d d s gd ok n s n e ˆ m ˆ q ah s q ˆ q h k x b gn r d m ud b s n q ffd k c h m s gd s gq d d , ch ld mr h n m̂ k ud b s n q

r ô b d r oˆ mmd c ax ’ 5 - 0 ( - Nm s gd q h f gs r h cd ˆ ok n s n e r n ld n e h s r r s q d ˆ lk h md r + mˆ ld k x n e h s r

h ms d f q ˆ k b tq ud r + h r r gn vm-

5 - 1 Sgd =q mn k c) Ad k s q ] lh fitw 1 ) aq ] md r vh s g an r n mh b r xlld s q x ≤� Z
)
T´ 0 ( �

T́ 0 (
[
] mc 3 Jh k k h mf r oh mn q r

Sgd md ws d wˆ lok d vd b n mr h cd q h r ˆ fitw 1 , aq ˆ md s ĝ s oq d r d q ud r 0 < 3 n e s gd n q h f h mˆ k r tod q ,

r xlld s q x+ m̂ ld k x on r r d r r d r 3 Jh k k h mf r oh mn q r - ?r ch r b tr r d c ˆ an ud n m f d md q ˆ k f q n tmcr vd

ˆ r od b s h m s gh r b ˆ r d s vn s q ˆ mr k ˆ s h n m̂ k Jh k k h mf ud b s n q r - Sgh r ld ˆ mr s gˆ s d p- ’ 5 - 0 2 ( cd ffmh mf

s gd b n lok d s d an r n mh b f q n to n e s gd oq d uh n tr k x b n mr h cd q d c r n k ts h n m h r q d ok ˆ b d c ax9

Fan r n mg b ≤ � Z Z T’ 0 ( ·T’ 0 ( [ ’ 5 - 0 6 (

s gd s vn T’ 0 ( # r ad h mf s gd b n ms h mtn tr s q ˆ mr k ˆ s h n m f q n tor f d md q ˆ s d c ax s gd s vn ˆ cch s h n m̂ k

Jh k k h mf ud b s n q r - Sgd ptd r s h n m q d l̂ h mr 9 vĝ s h r s gd ch r b q d s d f q n to � h m s gh r b ˆ r d = Vd r gn v

s gˆ s tr h mf ˆ b tah b ln ld ms tl k ˆ s s h b d s gd ˆ mr vd q h r 9

� ; C 3 ’ 5 - 0 7 (

vgd q d C 3 cd mn s d r ˆ ch gd cq ˆ k f q n to- Sgd q d h r ˆ k r n ˆ r d b n mc r n k ts h n m aˆ r d c n m s gd gd ŵ f n mˆ k

k ˆ s s h b d vgh b g xh d k cr 9

� ; C 5 ’ 5 - 0 8 (

z 1 3 z



H
E
8
J
)
2
�
1
)
0
2
(
)
0
6

Sn r d d s gh r k d s tr b n mr h cd q s gd s vn b ˆ r d r s n f d s gd q 9

T Y 3 [ ’ W ( ;

⎞
⎬⎭

⎬⎫

U 0 ; cV b n r ’ 1 ξY ( � cX r h m’ 1 ξY (

U 1 ; � cX b n r ’ 1 ξY ( � cV r h m’ 1 ξY (

U 2 ; /

’ 5 - 1 / (

T Y 5 [ ’ W ( ;

⎞
⎬⎬⎭

⎬⎬⎫

U 0 ; cV b n r
}
3 νV|
2

(
� cX r h m

}
3 νV|
2

(

U 1 ; � cX b n r
}
3 νV|
2

(
� cV r h m

}
3 νV|
2

(

U 2 ; /

’ 5 - 1 0 (

?ar s q ˆ b s k x s gd ch gd cq ˆ k f q n to Cm b ˆ m ad cd r b q h ad c ax s vn f d md q ˆ s n q r ˆ mc s gq d d q d k ˆ s h n mr 9

Cm ;
}
? . A } ?m ; 0 . A 1 ; 0 . ’ A ?( 1 ; 0

(
’ 5 - 1 1 (

?m d wok h b h s q d oq d r d ms ˆ s h n m ax ld ˆ mr n e n q s gn f n m̂ k h ms d f d q û k td c 2 · 2 lˆ s q h b d r vh s g tmh s

cd s d q lh mˆ ms h r s gd e n k k n vh mf n md 9

C 3 9 CZ ? 3 [ ;

{

⎠⎪
/ 0 /

� 0 / /
/ / 0

⎛

⎜⎝ : CZ A[ ;

{

⎠⎪
� 0 / /

/ 0 /

/ / � 0

⎛

⎜⎝

C 5 9 CZ ? 5 [ ;

{

⎠⎪

0
1

|
2
1 /

�
|
2
1

0
1 /

/ / 0

⎛

⎜⎝ : CZ A[ ;

{

⎠⎪
� 0 / /

/ 0 /

/ / � 0

⎛

⎜⎝

’ 5 - 1 2 (

Sgd l̂ o C q d ˆ k h y d r ˆ m h lld q r h n m n e s gd s vn ch gd cq ˆ k f q n tor h ms n s gd f q n to RN’ 2 ( 9

C 9 C 3 . 5 ϕ⊃ RN’ 2 ( ’ 5 - 1 3 (

Sgd b k ˆ h ld c r xlld s q x n e s gd r tod q f q ˆ uh s x 1 , aq ˆ md r n k ts h n m tmcd q s gd f q n to ’ 5 - 3 ( r s d lr

e q n l s gd e n k k n vh mf h cd ms h s h d r 9

T Y 3 . 5 [

}
CZ ?� 03 . 5 [ − W

(
; CZ ? 3 . 5 [ − T Y 3 . 5 [ ’ W (

T Y 3 . 5 [

�
CZ A� 0 [ − W

(
; CZ A[ − T Y 3 . 5 [ ’ W ( ’ 5 - 1 4 (

vgd q d s gd ˆ b s h n m n e s gd s vn f d md q ˆ s n q r n m s gd s n q tr b n n q ch m̂ s d h r f h ud m+ s gh r s h ld + ax

r s ˆ mĉ q c l̂ s q h w ltk s h ok h b ˆ s h n m- Gd mb d + i tr s ˆ r h m s gd oq d uh n tr b ˆ r d + s gd b n lok d s d r d lh ch q d b s

oq n ctb s f q n to9

Fan r n mg b ; C 3 . 5 Z ’ TU ’ 0 ( ·TX ’ 0 ( ( ’ 5 - 1 5 (

h r ˆ m h r n ld s q x f q n to e n q s gd r tod q f q ˆ uh s x r n k ts h n m r h mb d s gd lˆ s q h b d r CZ ?[ ˆ mc CZ A[ ˆ q d

n q s gn f n m̂ k ˆ mc N’ 2 ( h r ˆ f k n â k r xlld s q x n e s gd r tod q f q ˆ uh s x k ˆ f q ˆ mf h ˆ m-

Sgd h mgn ln f d md n tr gˆ q ln mh b e tmb s h n mr e n q s gd r d aq ˆ md , r n k ts h n mr ˆ q d s gd e n k k n vh mf n md r 9

G 3 ’ x ( ; 0 � 0
3 7 κ

1 d 3 νT

G 5 ’ x ( ; 0 � 0
3 7 κ

1 d
7µ′
2
T ’ 5 - 1 6 (

ˆ mc s gd q d r s n e s gd r n k ts h n m h r n as ˆ h md c e q n l d pr - ’ 4 - 0 0 ( z ’ 4 - 0 4 ( -
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Eh f tq d 2 - Nm s gd k d e s s gd ok n s n e n md ˆ q ah s q ˆ q h k x b gn r d m ud b s n q ff d k c h m s gd Ad k s q ˆ lh r oˆ b d cd ffmd c

ax d p- ’ 5 - 1 / ( - Nm s gd q h f gs s gd ok n s r n e r n ld n e h s r h ms d f q ˆ k b tq ud r h m s gd 2 , s n q tr q d oq d r d ms d c ˆ r ˆ

b tad vh s g h cd ms h ffd c n oon r h s d e ˆ b d r - H s h r d uh cd ms e q n l s gd oh b s tq d s ĝ s ˆ k k s gd h ms d f q ˆ k b tq ud r ˆ q d

ok ˆ mˆ q - Sgh r ˆ b n mr d ptd mb d n e s gd s vn Jh k k h mf ud b s n q r h m s gd V ˆ mc X ch q d b s h n mr -

Bˆ k b tk ˆ s h mf s gd P b tq û s tq d ˆ r r n b h ˆ s d c vh s g s gh r r n k ts h n m vd ffmc s gˆ s h m ˆ mx on h ms s gd

q ˆ mj n e h s r 1 0 uh d k ad h m b n lon md ms r h r an tmcd c e q n l ˆ an ud ax 0 1 - H mcd d c+ vh s g k h s s k d d Ωn q s +

vd ffmc ˆ r d s n e 3 mtk k ud b s n q r vgh b g r tq oq h r h mf k x ˆ q d mtk k , ud b s n q r ˆ k r n n e s gd l̂ s q h w O- H m

s gh r e n tq ch ld mr h n mˆ k r tar oˆ b d s gd Jh k k h mf r oh mn q d ptˆ s h n m h r d ˆ r h k x h ms d f q ˆ s d c ax s ˆ jh mf

ˆ k k s gd mn m û mh r gh mf b n lon md ms r oq n on q s h n mˆ k s n G
0
0+ vgd q d G h r s gd h mgn ln f d md n tr

gˆ q ln mh b e tmb s h n m- Eh mˆ k k x vd ˆ q q h ud ˆ s s gd e n k k n vh mf d wok h b h s e n q l n e 3 h mch od mcd ms Jh k k h mf

r oh mn q r 9

δ 0 ; G 3 . 5 ’ x (
0
0+

{

⎠⎠⎠⎠⎠⎠⎠⎠⎠⎠⎠⎠⎪

/

φ 3
/

/

/

φ 2
/

/

⎛

⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎝

: δ 1 ; G 3 . 5 ’ x (
0
0+

{

⎠⎠⎠⎠⎠⎠⎠⎠⎠⎠⎠⎠⎪

φ 1
/

/

/

φ 0
/

/

/

⎛

⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎝

’ 5 - 1 7 (

Sgd b n mr h cd q d c fitw, aq ˆ md r n k ts h n m oq d r d q ud r 0
3 n e s gd n q h f h mˆ k r tod q r xlld s q x-

H m s gd r oh q h s n e b n loˆ q h r n m vh s g s gd oq d uh n tr b ˆ r d s ĝ s aq d ˆ jr ˆ k k r tod q r xlld s q h d r +

h m fff tq d 2 vd ĝ ud ch r ok ˆ xd c s gd ok n s n e ˆ m ˆ q ah s q ˆ q x ud b s n q ffd k c h m s gd s vn , ch ld mr h n mˆ k

ud b s n q r oˆ b d cd ffmd c ax d p- ’ 5 - 1 / ( - Sgd s vn Jh k k h mf ud b s n q r h m s gd V ˆ mc X ch q d b s h n mr h lok x

s gˆ s s gd h ms d f q ˆ k b tq ud r ˆ q d ˆ k v̂ xr ok ˆ m̂ q e n q ˆ mx d k d ld ms n e s gh r ud b s n q r ô b d ˆ mc s gh r h r

pth s d d uh cd ms e q n l s gd fff tq d -

? k ˆ r s b n lld ms n m s gh r r n k ts h n m b n mb d q mr ˆ ptd r s h n m s gˆ s lh f gs ˆ q h r d h m q d k ˆ s h n m vh s g

s gd r s q tb s tq d n e d ptˆ s h n mr ’ 5 - 1 / ( ˆ mc ’ 5 - 1 0 ( - Nmd lh f gs ˆ r j vgx vd r gn tk c mn s b n mr h cd q

n s gd q ch gd cq ˆ k f q n tor vh s g m ∋; 3 . 5 - H mcd d c h s r tflb d r s n vq h s d s gd r ˆ ld e n q ltk ˆ d vh s g ˆ

ch Ωd q d ms ˆ mf k d mˆ ld k x9

b n r

)
3 ξ|
2
Y

[
⊃ b n r

)
1 ξ|
l
Y

[
’ 5 - 1 8 (
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Sgd ˆ mr vd q vgx s gd q d ok ˆ b d ld ms ’ 5 - 1 8 ( h r f d md q h b ˆ k k x e n q ah ccd m b n ld r e q n l b k ˆ r r h b ˆ k q d r tk s r

n e b q xr s ˆ k k n f q ˆ ogx- Sgd b n n q ch m̂ s d r V. X. Y ˆ q d r toon r d c s n r ô m ˆ s n q tr K 2 < Θ ˆ mc h m s gd

oq d r d ms b ˆ r d h s r tflb d r s n b n mr h cd q s gd ok ˆ mˆ q oq n i d b s h n m n e s gd k ˆ s s h b d Θ vgh b g oq n ctb d r ˆ

s d r r d k k ˆ s h n m n e s gd ok ˆ md - Gd mb d s gd b n mr h cd q d c ch gd cq ˆ k f q n to ltr s ad h m s gd k h r s n e s gd r n

mˆ ld c VY k k OY o d q On h ms Fq n t o r vgh b g h r ffmh s d - Ad r h cd r C 3 ˆ mc C 5 vd lh f gs r s h k k gˆ ud
C 2 ˆ mc C 1 - Vd ĝ ud mn s d wok h b h s k x b n mr s q tb s d c s gd b n q q d r on mch mf r tod q f q ˆ uh s x r n k ts h n mr

ats h s h r q ˆ s gd q b k d ˆ q s ĝ s s gd x ˆ q d an tmc s n ad b n lok d s d k x ˆ mˆ k n f n tr -

5 - 2 Sgd =q mn k c) Ad k s q ] lh fitw 1 ) aq ] md vh s g Y ≤ 3 × R 1 [ Z T´ 0 ( an r n mh b r xlld s q x
] mc 1 Jh k k h mf r oh mn q r

Sgd md ws d wˆ lok d vd b n mr h cd q h r ˆ fitw 1 , aq ˆ md s ĝ s oq d r d q ud r 0 < 7 n e s gd n q h f h mˆ k r tod q r xl,

ld s q x+ m̂ ld k x on r r d r r d r 1 Jh k k h mf r oh mn q r - Nm f d md q ˆ k f q n tmcr h m s gh r b ˆ r d vd d wod b s i tr s

n md ˆ cch s h n mˆ k Jh k k h mf ud b s n q - Sgh r ld ˆ mr s ĝ s d pr - ’ 5 - 0 2 ( ˆ mc ’ 5 - 0 6 ( cd ffmh mf s gd b n lok d s d

an r n mh b f q n tor n e s gd oq d uh n tr k x b n mr h cd q d c r n k ts h n mr r gn tk c mn v ad q d ok ˆ b d c ax9

Fan r n mg b ≤ � Z T’ 0 ( ’ 5 - 2 / (

s gd T’ 0 ( e ˆ b s n q ad h mf s gd b n ms h mtn tr s q ˆ mr k ˆ s h n m f q n to f d md q ˆ s d c ax s gd tmh ptd ˆ cch s h n mˆ k

Jh k k h mf ud b s n q - Sgd ptd r s h n m h r s gd r ˆ ld ˆ r h m s gd oq d uh n tr b ˆ r d 9 vgˆ s h r s gd ch r b q d s d f q n to

� gd q d = Vd r gn v s gˆ s tr h mf ˆ b tah b ln ld ms tl k ˆ s s h b d s gd ˆ mr vd q h r 9

� ; C 3 · R 1 ’ 5 - 2 0 (

vgd q d C 3 cd mn s d r n mb d ˆ f ˆ h m s gd ch gd cq ˆ k f q n to- Sn r d d s gh r k d s tr b n mr h cd q s gd e n k k n vh mf
s q h ok d s n e Ad k s q ˆ lh ud b s n q ff d k cr 9

⋂T ’ W ( ;

⎞
⎬⎭

⎬⎫

U 0 ; cV b n r ’ 1 ξY ( � cX r h m’ 1 ξY (

U 1 ; cV b n r ’ 1 ξX ( ) cV r h m’ 1 ξY ( ) cY r h m’ 1 ξX ( ) cX b n r ’ 1 ξY (

U 2 ; cV r h m’ 1 ξX ( � cY b n r ’ 1 ξX (

’ 5 - 2 1 (

?ar s q ˆ b s k x s gd ch gd cq ˆ k f q n to Cm h r cd r b q h ad c h m d p- ’ 5 - 1 1 ( - H m s gh r b ˆ r d + q d k d û ms s n tr

h r s gd e n k k n vh mf q d oq d r d ms ˆ s h n m ax ld ˆ mr n e n q s gn f n mˆ k h ms d f d q û k td c 2 · 2 l̂ s q h b d r vh s g

tmh s cd s d q lh m̂ ms 9

C 3 9 CZ ?[ ;

{

⎠⎪
/ / � 0
/ 0 /

0 / /

⎛

⎜⎝ : CZ A[ ;

{

⎠⎪
� 0 / /

/ � 0 /
/ / 0

⎛

⎜⎝ ’ 5 - 2 2 (

Sgd l̂ o C q d ˆ k h y d r ˆ m h lld q r h n m n e s gd ch gd cq ˆ k f q n to C 3 h ms n s gd f q n to RN’ 2 ( 9

C 9 C 3 ϕ⊃ RN’ 2 ( ’ 5 - 2 3 (

H e vd ˆ cc s gd lˆ s q h w9

CZ Y[ ;

{

⎠⎪
� 0 / /

/ � 0 /

/ / � 0

⎛

⎜⎝ ’ 5 - 2 4 (
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vgh b g ĝ r cd s d q lh m̂ ms � 0 ˆ mc b n llts d r vh s g an s g CZ ?[ ˆ mc CZ A[ 9

Z CZ ?[ . CZ Y[ [ ; Z CZ A[ . CZ Y[ [ ; / ’ 5 - 2 5 (

vd q d ˆ k h y d ˆ gn ln ln q ogh b d lad cch mf 9

C 9 C 3 · R 1 ϕ⊃ N’ 2 ( ’ 5 - 2 6 (

Sgd b k ˆ h ld c r xlld s q x n e s gd r tod q f q ˆ uh s x 1 , aq ˆ md r n k ts h n m tmcd q s gd f q n to ’ 5 - 2 0 ( r s d lr

e q n l s gd e n k k n vh mf h cd ms h s h d r s ĝ s s gd q d ˆ cd q b ˆ m d ˆ r h k x ud q h e x9

⋂T ’ �W ( ; CZ ?[ − ⋂T ’ W (

⋂T ’ AW ( ; CZ A[ − ⋂T ’ W (

⋂T ’ WW ( ; CZ Y[ − ⋂T ’ W ( ’ 5 - 2 7 (

vgd q d s gd ˆ b s h n m n e s gd s gq d d f d md q ˆ s n q r n m s gd s n q tr b n n q ch mˆ s d h r cd ffmd c ad k n v9

�W ;

]
V.

0

3
� Y. X � 2

3

{

AW ; ∧ �V. �X. Y {

WW ;

]
V. X )

0

1
. Y )

0

1

{
’ 5 - 2 8 (

Gd mb d + i tr s ˆ r h m s gd oq d uh n tr b ˆ r d + s gd b n lok d s d r d lh ch q d b s oq n ctb s f q n to ’ 5 - 2 / ( h r ˆ m

h r n ld s q x f q n to e n q s gd r tod q f q ˆ uh s x r n k ts h n m r h mb d s gd lˆ s q h b d r CZ ?[ ˆ mc CZ A[ + CZ Y[ ˆ q d

n q s gn f n m̂ k ˆ mc N’ 2 ( h r ˆ f k n â k r xlld s q x n e s gd r tod q f q ˆ uh s x k ˆ f q ˆ mf h ˆ m-

Sgd h mgn ln f d md n tr ĝ q ln mh b e tmb s h n m e n q s gh r aq ˆ md , r n k ts h n m h r s gd e n k k n vh mf n md 9

]G ’ x ( ; 0 � 0

8 5
κ 1 d 3 νT ’ 3 � 1 r h m Z 1 ξ ’ X � Y ( [ ) 1 r h m Z 1 ξ ’ X ) Y ( [ ( ’ 5 - 3 / (

ˆ mc s gd q d r s n e s gd r n k ts h n m h r n as ˆ h md c e q n l d pr - ’ 4 - 0 0 ( z ’ 4 - 0 4 ( -

Bˆ k b tk ˆ s h mf s gd P b tq û s tq d ˆ r r n b h ˆ s d c vh s g s gh r r n k ts h n m vd ffmc s gˆ s h m ˆ mx on h ms s gd

q ˆ mj n e h s r 1 0 uh d k ad h m b n lon md ms r h r an tmcd c e q n l ˆ an ud ax 0 3 - H mcd d c+ vh s g k h s s k d d Ωn q s +

vd ffmc ˆ r d s n e 1 mtk k ud b s n q r vgh b g lh q ˆ b tk n tr k x ˆ q d mtk k , ud b s n q r ˆ k r n n e s gd l̂ s q h w O- H m

r tb g s vn , ch ld mr h n mˆ k r tar ô b d s gd Jh k k h mf r oh mn q d ptˆ s h n m h r d ˆ r h k x h ms d f q ˆ s d c ax s ˆ jh mf ˆ k k

s gd mn m û mh r gh mf b n lon md ms r oq n on q s h n mˆ k s n ]G
0
0+ ’ x ( vgd q d ]G ’ x ( h r s gd h mgn ln f d md n tr

gˆ q ln mh b e tmb s h n m ’ 5 - 3 / ( - Eh mˆ k k x vd ˆ q q h ud ˆ s s gd e n k k n vh mf d wok h b h s e n q l n e s gd s vn k h md ˆ q k x

h mcd od mcd ms Jh k k h mf r oh mn q r 9

δ 0 ; ]G
0
0+ ’ x (

{

⎠⎠⎠⎠⎠⎠⎠⎠⎠⎠⎠⎠⎪

g φ 1
/

/

/

g φ 0
/

/

/

⎛

⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎝

: δ 1 ; ]G
0
0+ ’ x (

{

⎠⎠⎠⎠⎠⎠⎠⎠⎠⎠⎠⎠⎪

/

φ 1
/

/

/

φ 0
/

/

⎛

⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎝

’ 5 - 3 0 (

H m b n mb k tr h n m s gd b n mr h cd q d c fitw, aq ˆ md r n k ts h n m oq d r d q ud r 0
7 n e s gd n q h f h mˆ k r tod q r xlld s q x-
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Eh f tq d 3 - Nm s gd k d e s s gd ok n s n e n md ˆ q ah s q ˆ q h k x b gn r d m ud b s n q ff d k c h m s gd Ad k s q ˆ lh r oˆ b d cd ffmd c

ax d p- ’ 5 - 2 1 ( - Nm s gd q h f gs s gd ok n s r n e r n ld n e h s r h ms d f q ˆ k b tq ud r h m s gd 2 , s n q tr q d oq d r d ms d c ˆ r ˆ

b tad vh s g h cd ms h ff d c n oon r h s d e ˆ b d r -

H m s gd r oh q h s n e b n lô q h r n m vh s g s gd oq d uh n tr b ˆ r d s ĝ s aq d ˆ jr ˆ k k r tod q r xlld s q h d r + h m

ff f tq d 3 vd ĝ ud ch r ok ˆ xd c s gd ok n s n e ˆ m ˆ q ah s q ˆ q x ud b s n q ffd k c h m s gd s gq d d , ch ld mr h n m̂ k ud b ,

s n q r oˆ b d cd ffmd c ax d p- ’ 5 - 2 1 ( - Sgd Jh k k h mf ud b s n q h m s gd ch q d b s h n m V h r uh r tˆ k k x ˆ ooq d b h ˆ s d c

ax s gd r ĝ od n e s gd ud b s n q ff d k c ok n s -

Kd s tr ffmˆ k k x b n lld ms n m s gd r s q tb s tq d n e s gd h mgn ln f d md n tr ĝ q ln mh b e tmb s h n m ’ 5 - 3 / ( -

En q s gd ffq r s s h ld ˆ ln mf s gd b n mr h cd q d c d wˆ lok d r s gh r k ˆ s s d q gˆ r ˆ mn m s q h uh ˆ k cd od mcd mb d

n m s gd S 2 s n q tr b n n q ch m̂ s d r - Nauh n tr k x h s gˆ r s n ad ˆ e tmb s h n m h mû q h ˆ ms tmcd q s gd ˆ b s h n m

n e s gd f q n to ’ 5 - 2 / ( - H mû q h ˆ mb d tmcd q s gd b n ms h mtn tr s q ˆ mr k ˆ s h n m n e s gd b n n q ch m̂ s d V ˆ q d

f t̂ q ˆ ms d d c ax s gd e ˆ b s s ĝ s ]G ’ x ( cn d r mn s cd od mc n m V - Sgd h mû q h ˆ mb d tmcd q s gd ch r b q d s d

oˆ q s ’ 5 - 2 0 ( + vgn r d ˆ b s h n m n m s gd s n q tr h r cd ffmd c h m d p- ’ 5 - 2 8 ( h r ˆ oq h n q h k d r r n auh n tr + xd s h s

h r h mcd d c s q td + ˆ r h s b ˆ m ad ud q h ffd c ax d wok h b h s b ˆ k b tk ˆ s h n m-

H m fff tq d 4 vd oq d r d ms ˆ uh r tˆ k h y ˆ s h n m n e s gh r ch gd cq ˆ k r xlld s q h b e tmb s h n m-

6 Tok h e s n e s gd lh mh lU k , 8 6 ln cd k s n , 8 - - r tod q f q U uh s x

H m s gh r r d b s h n m vd h k k tr s q ˆ s d gn v s gd lh mh lˆ k tmf ˆ tf d c C ; 6 ln cd k + vh s g mn ud b s n q

ltk s h ok d s r + h r d lad ccd c+ ˆ r ˆ b n mr h r s d ms s q tmb ˆ s h n m+ h m d k d ud m, ch ld mr h n mˆ k r tod q f q ˆ uh s x-

Bn mr h cd q s gd k ˆ s s d q s gd n q x b n lô b s h ffd c n m ˆ 3 , s n q tr S 3 + vgh b g xh d k cr s gd lˆ wh lˆ k r d ud m

ch ld mr h n m̂ k r tod q f q ˆ uh s x+ ˆ mc vq h s d s gd RN’ 3 ( r xlld s q x n e s gd h ms d q mˆ k l̂ mh e n k c ˆ r 9

RN’ 3 ( ; RN’ 2 ( ) · RN’ 2 ( � - Sgd lh mh lˆ k C ; 6 r tod q f q ˆ uh s x vh s g mn ud b s n q ltk s h ok d s r

cd r b q h ad r s g d s q t mb Y s h n m n e s g d lY w h lY k d k d u d m c h ld mr h n mY k s g d n q x s n s g d RN’ 2 ( � , r h mf k d s r -

Sgh r b n q q d r on mcr s n ˆ m n q ah e n k c q d ctb s h n m e q n l C ; 0 0 ˆ mc h s h r ˆ b n mr h r s d ms s q tmb ˆ s h n m n e

s gd d k d ud m ch ld mr h n m̂ k r tod q f q ˆ uh s x-

Sn r gn v s gh r k d s tr oq n ud s ĝ s s gd oq n i d b s h n m n m s gd ch ld mr h n m̂ k k x q d ctb d c s gd n q x

xh d k cr s gd q h f gs ff d k c b n ms d ms ˆ mc ˆ ln tms n e r tod q r xlld s q x- Ad h mf ˆ q d r s q h b s h n m s n r h mf k d s r

vh s g q d r od b s s n ˆ r xlld s q x f q n to n e s gd l̂ wh lˆ k C ; 6 ln cd k + h s h r b n mr h r s d ms - Kd s tr
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Eh f tq d 4 - Uh r tˆ k h y ˆ s h n m n e s gd h mgn ln f d md n tr gˆ q ln mh b e tmb s h n m ]G ’ x ( cd ffmd c ax d p- ’ 5 - 3 / ( - Sgd

e tmb s h n m ]G cn d r mn s cd od mc n m V - H s cd od mcr n mk x n m T. X. Y - Sn uh r t̂ k h y d h s vd ĝ ud ok n s s d c s gd

s vn ˆ q f tld ms e tmb s h n m G ’ T� . X . Y ( cd ffmd c n ud q s gd r ptˆ q d X. Y + e n q û q h n tr û k td r n e s gd b n mr s ˆ ms

oˆ q ˆ ld s d q T� - Vgd m T� ; / vd ĝ ud s gd ln r s n r b h k k ˆ s h mf r tq e ˆ b d - ?r T� ⊃ �∝ s gd r tq e ˆ b d ok n s

ˆ ooq n ˆ b gd r s gˆ s n e ˆ b n mr s ˆ ms ˆ mc s gh r b n q q d r on mcr s n s gd ˆ r xlos n s h b fiˆ s md r r n e s gd r tod q f q ˆ uh s x

r n k ts h n m- Mn s d s gˆ s vd gˆ ud ˆ k r n ffwd c n md q d e d q d mb d û k td n e s gd ô q ˆ ld s d q κ + d wok h b h s k x κ ;
|
5 -

cd mn s d ax gˆ s s d c h mch b d r s gd C ; 0 0 n md r + r n s ĝ s

Ph f h c h mch b d r 9 ]ℓ ; / . ↪ ↪ ↪ . 0 / : ]ℓ ; ’ ℓ. j ( : ℓ ; / . ↪ ↪ ↪ . 5 : j ; 0 . 1 . 2 . 3 .

Bn n q ch m̂ s d h mch b d r 9 ]λ ; / . ↪ ↪ ↪ . 0 / : ]λ ; ’ λ. � ( : λ ; / . ↪ ↪ ↪ . 5 : � ; 0 . 1 . 2 . 3 .

Sgd RN’ 3 ( ; RN’ 2 ( ) · RN’ 2 ( � ud b s n q ˆ mc r oh mn q , q d oq d r d ms ˆ s h n mr + ˆ r tr tˆ k + q d ˆ c9

U� ∞
)
0

1
.
0

1

(
: ν ∞

)
0

1
. .

(
)

)
. .
0

1

(
↪ ’ 6 - 0 (

Pd r s q h b s h mf s n s gd RN’ 2 ( � , r h mf k d s r + ˆ k k s d mr n q r vh s g ˆ m n cc mtlad q n e j. m h ms d q mˆ k h mch b d r

ˆ q d oq n i d b s d c n ts vgh k d r oh mn q r ˆ q d ĝ k ud c- H m ô q s h b tk ˆ q s gd ln ctk h n e s gd h ms d q mˆ k ld s q h b

n m S 3 ˆ q d e q n y d m s n s gd n q h f h m n e FK’ 3 . K ( < RN’ 3 ( + d wb d os s gd cd s d q lh m̂ ms n e s gd h ms d q mˆ k

uh d k ad h m+ vgh b g h r RN’ 3 ( , h mû q h ˆ ms ˆ mc b n q q d r on mcr s n s gd ch k ˆ s n m- ?e s d q s gd oq n i d b s h n m s gd

h ms d q mˆ k uh d q ad h m s gd q d e n q d q d ˆ cr 9

U�
i ; d �

4
01

τ γ i� ↪ ’ 6 - 1 (

Ax s gd r ˆ ld s n jd m s gd Jˆ k ty ˆ , Jk d h m ud b s n q r A�λ ˆ q d s q tmb ˆ s d c n ts -

Sgd s n q n h ĉ k ch ld mr h n m̂ k q d ctb s h n m n e s gd 2 , e n q l xh d k cr 9

]B
Y 2 [
]λ ]µ ]π ⊃ A Y 2 [

λµ π . B
Y 1 [
λµ � . B

Y 0 [
λ�α . B

Y + [
�αβ ↪ ’ 6 - 2 (

Ton m s q tmb ˆ s h n m s n s gd RN’ 2 ( � , r h mf k d s r + s gd n mk x r tq uh uh mf ffd k cr ˆ q d s gd 2 , e n q l A
Y 2 [
λ µ π ˆ mc

s gd oq n i d b s h n m n e s gd ud b s n q ffd k cr B
Y 0 [
λ�α n m s gd ˆ ci n h ms q d oq d r d ms ˆ s h n m n e RN’ 2 ( ) - Sgh r
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oq n i d b s h n m h r d Ωd b s d c ax q d r s q h b s h mf s n s gd b n lon md ms r n e B
Y 0 [
�α ◦ B Y 0 [

λ�α c w
λ ˆ k n mf s gd aˆ r h r

ψ ¯ )( Γ n e r d k e , ctˆ k 1 , e n q lr n m s gd h ms d q m̂ k S 3 9

B
Y 0 [
�α } op n i ⇔ ∀Γ ψ

¯ )( Γ
�α : > N3ψ

¯ )( Γ ; ψ ¯ )( Γ : c ψ ¯ )( Γ ; / ↪ ’ 6 - 3 (

vgd q d r tll̂ s h n m n ud q s gd q d od ˆ s d c Θ h mcd w h r tmcd q r s n n c ˆ mc

ψ ¯ )( Γ ; I
¯ )( Γ
�α c x � T c x α .

IΓ ad h mf s gd RN’ 2 ( ) f d md q ˆ s n q r 9

I ¯ )( 0 ;

{

⎠⎠⎠⎪

/ 0
1 / /

� 0
1 / / /

/ / / 0
1

/ / � 0
1 /

⎛

⎜⎜⎜⎝
: I ¯ )( 1 ;

{

⎠⎠⎠⎪

/ / � 0
1 /

/ / / 0
1

0
1 / / /

/ � 0
1 / /

⎛

⎜⎜⎜⎝
: I ¯ )( 2 ;

{

⎠⎠⎠⎪

/ / / 0
1

/ / 0
1 /

/ � 0
1 / /

� 0
1 / / /

⎛

⎜⎜⎜⎝
↪

’ 6 - 4 (

Sgd s gq d d b n lon md ms r ∀Γ ◦ ∀Γ
λ c w

λ ˆ q d s gd s gq d d ud b s n q ffd k cr n e s gd r d ud m, ch ld mr h n mˆ k

lh mh l̂ k ln cd k - Sgd ch ld mr h n m̂ k k x q d ctb d c d k d ud m, ch ld mr h n m̂ k r h w, e n q l xh d k cr s gd e n k k n vh mf

r d ud m, ch ld mr h n m̂ k ffd k cr 9

]B Y 5 [ �⊃ B Y 5 [ . B Y 4 [
� . B

Y 3 [
�α . B

Y 2 [
�αβ . B

Y 1 [
�0α0�1α1

↪ ’ 6 - 5 (

Ton m s q tmb ˆ s h n m+ s gd n mk x r tq uh uh mf ff d k cr ˆ q d ˆ s vn , e n q l A Y 1 [ + ct̂ k s n s gq d d , e n q l A Y 2 [ + ˆ mc

s gd s gq d d 3 , e n q lr ∀ Y 3 [ Γ ct̂ k s n s gd ud b s n q ffd k cr + cd ffmd c ˆ r e n k k n vr 9

A Y 1 [ ⇔ 0

3
B
Y 1 [
�0α0�1α1

I ¯ )( Γ G �0α0I ¯ )( Γ G �1α1 : ∀ Y 3 [ Γ ⇔ 0

1
B
Y 3 [
�α I

¯ )( Γ G �α ↪ ’ 6 - 6 (

Eq n l s gd ˆ an ud cd ffmh s h n mr ˆ mc s gd e n q l n e s gd ffd k c r s q d mf s g n e s gd d k d ud m ch ld mr h n m̂ k

r h w, e n q l+ vd ffmc s gd b n q q d b s d woq d r r h n m n e s gd ffd k c r s q d mf s g n e A Y 1 [ 9

]E Y 6 [ ◦ c ]B Y 5 [ ) ]E Y 3 [ T ]B Y 2 [ ) ↪ ↪ ↪ ⊃ F Y 2 [ ; c A Y 1 [ ) DΓ T∀Γ ) ↪ ↪ ↪ ’ 6 - 7 (

Eh m̂ k k x k d s tr b n mr h cd q s gd e d q lh n mh b r d b s n q - Sgd C ; 0 0 f q ˆ uh s h mn xh d k cr 9

]Φ ⊃ Φ∂ . Φ∂ ⊕ . Φ∂� . Φ∂ ⊕ � .

Φ∂ ∞
)
0

1
. .

(
. Φ∂ ⊕ ∞

)
. .
0

1

(
.

Φ∂� ∞
)
0

1
. .

(
⊕
)
0

1
.
0

1

(
;

)
. ) 0 .

0

1

(
: Φ∂ ⊕ � ∞

)
. .
0

1

(
⊕
)
0

1
.
0

1

(
;

)
0

1
. . ) 0

(

’ 6 - 8 (

Sgd oq n i d b s h n m r h mf k d r n ts s gd C ; 6 f q ˆ uh s h mn ffd k c Φ∂ ˆ mc s gd r oh mn q r φ∂ n q h f h m̂ s h mf

e q n l s gd
�
Ω
1 . .

(
, b n lon md ms n e Φ∂ ⊕ � 9

φ∂ ⇔ ’ β � ( ∂
∂ ⊕

Φ∂ ⊕ � ↪ ’ 6 - 0 / (
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Nm s gd r d ud m, s n q tr S 6 ; S 2 · S 3 + oq n ctb s n e s gd S 2 h m s gd r d ud m, ch ld mr h n mˆ k r oˆ b d , s h ld

ˆ mc s gd h ms d q mˆ k S 3 + vd b ˆ m vq h s d s gd Dmf k d q s d p t Y s h n m e n q 2 , e n q lr X Y 2 [ cd ffmd c n m S 6 9

> N4 c X
Y 2 [ ; λX Y 2 [ ↪ ’ 6 - 0 0 (

Ton m q d r s q h b s h mf s n 2 , e n q lr n e s gd s xod X Y 2 [ ; X Y 0 [ Γ ’ W ( T ψ ¯ )( Γ + s gd Dmf k d q s d ptˆ s h n m

q d ctb d r s n s gd ?q mn k c, Ad k s q ˆ lh n md b n mr h cd q d c h m s gd oq d r d ms oˆ od q 9

> N4 c ’ X
Y 0 [ ΓTψ ¯ )( Γ ( ; > N2 c X

Y 0 [ ΓT > N3ψ ¯ )( Γ ; λX Y 0 [ ΓTψ ¯ )( Γ ⇓ > N2 c X
Y 0 [ Γ ; λX Y 0 [ Γ ↪

’ 6 - 0 1 (

Sgd ch b s h n m̂ q x cd ffmd c h m s gd oq d r d ms r d b s h n m ˆ k k n vr s n tok h e s ˆ mx r n k ts h n m s n s gd lh mh l̂ k

C ; 6 r tod q f q ˆ uh s x+ vh s g mn ud b s n q ltk s h ok d s r + s n d k d ud m ch ld mr h n mr + h mb k tch mf s gd ?q mn k c,

Ad k s q ˆ lh 1 , aq ˆ md r d ws d mr h ud k x ch r b tr r d c h m s gd oq d uh n tr r d b s h n mr + vgh b g cd r b q h ad L 1 , aq ˆ md r

vh s g fitwd r -

7 Bn mb k tr h n mr

Sgd l̂ h m q d r tk s n e s gd oq d r d ms oˆ od q h r s gd ˆ mˆ k xr h r s gd r tod q r xlld s q x oq n od q s h d r n e

s gd ?q mn k c, Ad k s q ˆ lh fitw 1 , aq ˆ md r r th s ˆ ak x d lad ccd c h m r tod q f q ˆ uh s x- Sgh r q d pth q d c s gd

r s tcx n e s gd Jh k k h mf r oh mn q d pt̂ s h n m n m s gd b n q q d r on mch mf aˆ b jf q n tmc ˆ mc n e h s r r n k ts h n mr -

H mr s q tld ms ˆ k s n s gh r h mud r s h f ˆ s h n m v̂ r s gd f d n ld s q h b q d b n mr s q tb s h n m n e lh mh l̂ k C ; 6 r t,

od q f q ˆ uh s x h m s d q lr n e Eq d d Ch Ω d q d ms h ˆ k ?k f d aq ˆ r ˆ mc q gd n mn lx- H mcd d c vd ĝ ud b n lok d s d k x

r n k ud c Ah ˆ mb gh h cd ms h s h d r + ffwh mf s gd oq d b h r d e n q l n e s gd r tod q r xlld s q x s q ˆ mr e n q l̂ s h n m q tk d r

s n ˆ k k n q cd q r h m s gd an r n m ˆ mc h mb k tch mf gh f gd q n q cd q s d q lr h m s gd e d q lh n m ff d k cr -

Vd ĝ ud ˆ k r n oq d r d ms d c e n tq d wok h b h s d wˆ lok d r n e r n k ts h n mr

0 - Nmd r n k ts h n m vh s g mn r tod q r xlld s q x ˆ mc ˆ ch r b q d s d r xlld s q x

Fan r n mg b ; ’ N 1 3 · R 1 (︷ ︷ √ ︸
�

Z Z R 1 · R 1 [︷ ︷ √ ︸
s q ˆ mr k -

’ 7 - 0 (

vgd q d N 1 3 cd mn s d r s gd n b s ˆ gd cq ˆ k f q n to-

1 - Nmd r n k ts h n m vh s g 3 Jh k k h mf r oh mn q r ˆ mc ˆ ch r b q d s d r xlld s q x9

Fan r n mg b ; C 3︷ ︷ √ ︸
�

Z Z T’ 0 ( ·T’ 0 ( [︷ ︷ √ ︸
s q ˆ mr k -

’ 7 - 1 (

vgd q d C 3 cd mn s d r s gd ch gd cq ˆ k f q n to n e h mcd w 3 -

2 - Nmd r n k ts h n m vh s g 3 Jh k k h mf r oh mn q r ˆ mc ˆ ch r b q d s d r xlld s q x9

Fan r n mg b ; C 5︷ ︷ √ ︸
�

Z Z T’ 0 ( ·T’ 0 ( [︷ ︷ √ ︸
s q ˆ mr k -

’ 7 - 2 (

vgd q d C 5 cd mn s d r s gd ch gd cq ˆ k f q n to n e h mcd w 5 - ’ Vd ĝ ud ˆ k r n ˆ cun b ˆ s d c s ĝ s r h lh k ˆ q

r n k ts h n mr r gn tk c d wh r s e n q C 1 ˆ mc C 2 ( -
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3 - Nmd r n k ts h n m vh s g 1 Jh k k h mf r oh mn q r ˆ mc ˆ ch r b q d s d r xlld s q x

Fan r n mg b ; ’ C 3 · R 1 (︷ ︷ √ ︸
�

Z T’ 0 (︷ ︷ √ ︸
s q ˆ mr k -

’ 7 - 3 (

vgd q d N 1 3 cd mn s d r s gd n b s ˆ gd cq ˆ k f q n to-

Sgd od q r od b s h ud r n e e tq s gd q h mud r s h f ˆ s h n mr â r d c n m s gd q d r tk s r vd gˆ ud ˆ b gh d ud c r n e ˆ q ˆ q d

s gq d d , e n k c-

=( Nm s gd n md gˆ mc vd ok ˆ m s n b n lok d s d n tq f d n ld s q h b ˆ k q d b n mr s q tb s h n m n e lh mh lˆ k C ; 6

r tod q f q ˆ uh s x+ b n tok d c s n ˆ f d md q h b mtlad q n e ud b s n q ff d k cr ˆ mc h mb k tch mf gh f gd q n q cd q

s d q lr h m s gd e d q lh n m ff d k cr + n as ˆ h mh mf s gd ˆ b s h n m ˆ mc ˆ e s d q s gˆ s r s tcxh mf s gd f ˆ tf h mf r

n e s gd s gd n q x ts h k h y h mf s gd ld s gn c n e s gd d lad cch mf s d mr n q Z 1 6 + 1 7 + 2 1 [ -

A( ? e tk k x, fid cf d c r d ˆ q b g n e r tod q r xlld s q h b fitw 1 , aq ˆ md r r gn tk c ad ˆ s s d los d c b n mr h cd q h mf

ˆ k k s gd b q xr s ˆ k k n f q ˆ ogh b k ˆ s s h b d r ˆ mc ˆ k k s gd h q On h ms Fq n tor - ?m ˆ lah s h n tr ˆ h l vn tk c

ad s n d r s ˆ ak h r g ln q d r s q h mf d ms ˆ oq h n q h b n mch s h n mr e n q s gd d wh r s d mb d n e Jh k k h mf r oh mn q r -

B( Eh mˆ k k x h s vn tk c ad h ms d q d r s h mf s n r s tcx ln q d f d md q ˆ k L 1 , aq ˆ md r h m s gd d k d ud m, ch ld m,

r h n mˆ k r tod q f q ˆ uh s x b gˆ q ˆ b s d q h y d c ax fitwd r vgh b g ˆ q d r n k ts h n mr s n s gd Dmf k d q s d pt̂ ,

s h n m ’ 6 - 0 0 ( -

=b imn vk d cf ld ms r

Vd ˆ q d f q ˆ s d e tk s n K- ?mcq h ˆ mn on k h ˆ mc P- C# ?tq h ˆ e n q s gd h q b n ms q h ats h n mr s n s gd d ˆ q k x

r s ˆ f d r n e s gd vn q j ˆ mc e n q d mk h f gs d mh mf ch r b tr r h n mr - Nmd n e tr ’ O- E- ( h r oˆ q s h b tk ˆ q k x f q ˆ s d e tk

s n gh r e q h d mc ˆ mc b n k k ˆ an q ˆ s n q ?- Rn q h m e n q l̂ mx h lon q s ˆ ms ch r b tr r h n mr ctq h mf s gd vgn k d

cd ud k n old ms n e s gh r q d r d ˆ q b g oq n i d b s -

= Rgd U k f d aq U h b aU r h r n e , 8 6 r tod q f q U uh s x

H m s gd oq d r d ms r d b s h n m vd b k ˆ q h e x s gd ˆ k f d aq ˆ h b aˆ r h r n e lh mh lˆ k C ; 6 r tod q f q ˆ uh s x h m

s d q lr n e Eq d d Ch Ωd q d ms h ˆ k ?k f d aq ˆ r + oq d oˆ q h mf s gd r s ˆ f d e n q h s r d w mn un q d b n mr s q tb s h n m h m

s gd q gd n mn lh b ˆ ooq n ˆ b g-

=- 0 Or d tcn K] i n q ] m] r oh mn q r h m , 9 6

Sgd lˆ h m oq n od q s x n e s gd Bk h Ωn q c ˆ k f d aq ˆ h m C ; 6 vh s g Lh mjn vr jh r h f mˆ s tq d ’ r d d d p- ’ D- 0 ( (

h r s ĝ s s gd q d h r n mk x n md s xod n e b n mi tf ˆ s h n m lˆ s q h w+ mˆ ld k x A � ’ r d d Z 1 4 + 1 5 [ ( ˆ mc s ĝ s s gh r

k ˆ s s d q h r r xlld s q h b 9

A � �Z A � 0� ; ��QZ : A � ; A Q� : A 1� ; 0 7 − 7 ’ ?- 0 (

Sgh r ad h mf s gd b ˆ r d n md b ˆ m ˆ k v̂ xr b gn n r d ˆ aˆ r h r vgd q d A � h r i tr s s gd h cd ms h s x lˆ s q h w

h m d h f gs , ch ld mr h n mr ˆ mc s gd f ˆ ll̂ , lˆ s q h b d r ˆ q d ˆ k k ˆ ms h r xlld s q h b ˆ r cd r b q h ad c h m ˆ o,

od mch w D- 0 Gd mb d s gd q d ˆ q d mn Lˆ i n q ˆ mˆ r oh mn q r ats + i tr s ˆ r h m c ; 4 + vd b ˆ m h ms q n ctb d
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cn tak d s r n e or d tcn , L̂ i n q ˆ mˆ f q ˆ uh s h mn n md , e n q lr - Lh mh l̂ k C ; 6 r tod q f q ˆ uh s x b n q q d ,

r on mcr s n s gd b ˆ r d vgd q d vd ĝ ud i tr s n md r tb g cn tak d s s gˆ s vd mˆ ld Φ∂ ’ ∂ ; 0 . 1 ( 9

Φ b
∂ ◦ ’ Φ

∂
( Q ; ��+ Φ ,

∂ ; δ ∂A Φ∂ ’ ?- 1 (

?m d wok h b h s r n k ts h n m n e s gd or d tcn , L̂ i n q ˆ mˆ b n mr s q ˆ h ms h m s gd f ˆ ll̂ lˆ s q h w aˆ r h r cd r b q h ad c

h m ˆ ood mch w D- 0 h r r gn vm ad k n v9

Φ 0 ;

{

⎠⎠⎠⎠⎠⎠⎠⎠⎠⎠⎠⎠⎪

� 0 ) g α 0
� 1 ) g α 1
� 2 ) g α 2
� 3 ) g α 3
� 4 ) g α 4
� 5 ) g α 5
� 6 ) g α 6
� 7 ) g α 7

⎛

⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎝

: Φ 1 ;

{

⎠⎠⎠⎠⎠⎠⎠⎠⎠⎠⎠⎠⎪

� g � 6 � α 6
� g � 2 � α 2
g � 1 ) α 1
� g � 7 � α 7
g � 5 ) α 5
� g � 4 � α 4
g � 0 ) α 0
g � 3 ) α 3

⎛

⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎝

’ ?- 2 (

vgd q d � 0 . ϕ ϕ ϕ . 7 ˆ mc α 0 . ϕ ϕ ϕ . 7 ˆ q d q d ˆ k b n lon md ms r - Sgh r d wok h b h s k x r gn vr s gˆ s lh mh lˆ k C ; 6

r tod q f q ˆ uh s x h r â r d c n m ˆ r tod q ˆ k f d aq ˆ vh s g 0 5 r tod q b gˆ q f d r + i tr s n md gˆ k e n e s gd lˆ wh ,

ltl 2 1 -

Vgd m vd ch r b tr r Jh k k h mf r oh mn q r e n q s gd 1 , aq ˆ md r n k ts h n mr vd ts h k h y d ˆ mn s gd q f ˆ llˆ

lˆ s q h w â r h r vd k k ˆ ĉ os d c s n s gd r ok h s n e 6 , ch ld mr h n mr h m 2 ) 3 - Rtb g ˆ â r h r h r cd r b q h ad c

h m ˆ ood mch w D- 1 - Sgd d wok h b h s e n q l n e ˆ ô h q n e or d tcn , Lˆ i n q ˆ m̂ r oh mn q r h m s gh r aˆ r h r h r

oq n uh cd c gd q d ad k n v9

δ 0 ;

{

⎠⎠⎠⎠⎠⎠⎠⎠⎠⎠⎠⎠⎪

ν 0 � g ν 1
ν 2 ) g ν 3
η 0 � g η 5
η 1 ) g η 4
ν 4 � g ν 5
ν 6 ) g ν 7
η 2 � g η 7
η 3 ) g η 6

⎛

⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎝

: δ 1 ;

{

⎠⎠⎠⎠⎠⎠⎠⎠⎠⎠⎠⎠⎪

ν 3 ) g ν 2
ν 1 � g ν 0
η 4 ) g η 1
η 5 � g η 0
ν 7 ) g ν 6
ν 5 � g ν 4
η 6 ) g η 3
η 7 � g η 2

⎛

⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎝

’ ?- 3 (

vgd q d ν 0 . ↪ ↪ ↪ . ν 7 ˆ mc η 0 . ↪ ↪ ↪ . η 7 ˆ q d s vn n b s d s r n e q d ˆ k ˆ ms h b n llts h mf oˆ q ˆ ld s d q r - Sgd

oˆ q s h b tk ˆ q e n q l n e s gh r ô q ˆ ld s d q h y ˆ s h n m h r ˆ k q d ˆ cx ˆ ĉ os d c s n s gd oq n i d b s h n m s gˆ s vh k k ad

d me n q b d c ax s gd r oh m n md , gˆ k e e d q lh n m s q ˆ mr e n q lˆ s h n m q tk d r h m s gd Jh k k h mf r oh mn q d ptˆ s h n m-

Sgh r oq n i d b s h n m vh k k r h lok x cd k d s d s gd d h f gs oˆ q ˆ ld s d q r η -

=- 1 Eh d q y h cd ms h s h d r

?r tr tˆ k + s gd b n q d n e ˆ mx r tod q f q ˆ uh s x b n mr s q tb s h n m h r oq n uh cd c ax s gd 3 , Φ ˆ mc 2 , Φ Eh d q y

h cd ms h s h d r - H mcd d c e q n l s gd 3 , Φ Eh d q y h cd ms h s h d r n md n as ˆ h mr s gd ˆ û h k ˆ ak d Bgd û k k d x b n b xb k d r

s gˆ s f h ud q h r d s n s gd Eq d d , Ch Ωd q d ms h ˆ k ?k f d aq ˆ d ws d mr h n m n e s gd r tod q On h mb ˆ q ffi d ˆ k f d aq ˆ - Sgh r

k ˆ s s d q d mb n cd r s gd n , e n q l f ˆ tf d ff d k cr s gˆ s b n lok d s d s gd f q ˆ uh s ˆ s h n mˆ k ltk s h ok d s - Nm s gd

n s gd q gˆ mc 2 , Φ Eh d q y ˆ q d b q tb h ˆ k h m s gd b n mr s q tb s h n m n e ˆ q gd n mn lh b oˆ q ˆ ld s d q h y ˆ s h n m n e

s gd b tq û s tq d vgh b g r n k ud r Ah ˆ mb gh h cd ms h s h d r -
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Sgd ff q r s r s d o h m s gh r ˆ mˆ k xr h r h r oq n uh cd c ax b n tms h mf s gd 1 , Φ h mcd od mcd ms b n lon md ms r

ˆ mc ˆ q q ˆ mf h mf s gd l h ms n ˆ b n lok d s d r d s n e an r n mh b , b tq q d ms r - H m s gh r b ˆ r d + r h mb d vd gˆ ud

0 5 , r tod q b gˆ q f d r + s gd mtlad q n e h mcd od mcd ms b n lon md ms r n e s gd r xlld s q h b vd cf d oq n ctb s h r

! n e b n lon md ms r n e Φ�
∂ T Φα

A ;
0

1
0 5 · 0 6 ; 0 2 5 ’ ?- 4 (

H ms q n ctb h mf s gd s gq d d Ô tk h l̂ s q h b d r ρ
Γ G ∂

A ’ Θ ; 0 . 1 . 2 + ∂ . A ; 0 . 1 ( ˆ b b n q ch mf s n s gd

b n mud ms h n mr n e ˆ ood mch w D- 0 - 0 vd b ˆ m ch r s q h ats d s gd 0 2 5 b n lon md ms r h m s gd e n k k n vh mf d w,

gˆ tr s h ud r d s n e e d q lh n mh b b tq q d ms r 9

m̂ ld b tq q d ms ! n e b n lon md ms r

IZ ; h Φ
∂ T �ZΦ∂ 6

IZa ; Φ
∂ T �Za Φ∂ 1 0

IΓ ; h ρ
Γ G A

∂Φ
∂ T ΦA 2

IΓn p q ; ρ
Γ G A

∂Φ
∂ T �n p q ΦA 0 / 4

0 2 5

Sgd e ˆ b s n q r h ĝ ud ad d m ok ˆ b d c h m s gd ˆ an ud e n q ltk ˆ d h m r tb g ˆ v̂ x ˆ r s n l̂ jd s gd b n q q d ,

r on mch mf e d q lh n m b tq q d ms r q d ˆ k - Sgd q d ˆ q d s vn e tmcˆ ld ms ˆ k 3 , Φ Eh d q y h cd ms h s h d r s gˆ s lh f gs

ad cd ctb d c ax ld ˆ mr n e f q n to s gd n q x+ b n tms h mf s gd mtlad q n e r h mf k d s q d oq d r d ms ˆ s h n mr s gˆ s

ˆ ood ˆ q h m s gd r xlld s q h b oq n ctb s n e 3 , Φ ats vgh b g vd gˆ ud r h lok x ud q h ff d c vh s g ˆ b n lots d q

oq n f q ˆ lld ax ch q d b s d û k tˆ s h n m- Sgd x ˆ q d s gd e n k k n vh mf n md r 9

IZ T IZ ; )IΓ T IΓ ’ ?- 5 (

IZa T IZ ; / ’ ?- 6 (

Sgd ˆ an ud s vn h cd ms h s h d r ˆ q d s gd â r h r e n q s gd d wh r s d mb d n e s vn ch r s h mb s EC?r an s g ˆ ak d

s n cd r b q h ad s gd cd f q d d r n e e q d d cn l n e s gd C ; 6 f q ˆ uh s n m ltk s h ok d s h m s gd On h mb ˆ q ffi d b ˆ r d -

?r vd vh k k h k k tr s q ˆ s d ad k n v s gd EC? ˆ r r n b h ˆ s d c vh s g h cd ms h s x ’ ?- 5 ( h r s gd n md h lok h b h s k x

b gn r d m ax Ad q f r gn d Ω d s ˆ k - h m s gd h q b n mr s q tb s h n m n e s gd lh mh lˆ k s gd n q x h m Z 2 [ - Sgd EC?

ˆ r r n b h ˆ s d c vh s g s gd r d b n mc h cd ms h s x h r ˆ r r n b h ˆ s d c vh s g s gd e n q ltk ˆ s h n m n e Z 0 [ h m s d q lr n e ˆ

f ˆ tf d s gq d d , e n q l A Y 2 [ -

Ad r h cd r s gd ˆ an ud 3 , Φ Eh d q y h cd ms h s h d r s gd q d ˆ q d ˆ k r n r n ld 2 , Φ n md r s gˆ s ˆ q d pth s d

q d k d û ms h m s gd r tod q f q ˆ uh s x b n mr s q tb s h n m-

Sgd â r h b 2 , Φ Eh d q y h cd ms h s x h r s gd n md ad k n v ˆ mc h s h r q d k ˆ s d c vh s g s gd b k n r tq d n e s gd

ˆ ms h cd Rh s s d q r tod q ˆ k f d aq ˆ - Kd s tr cd ffmd s gd e n k k n vh mf s gq d d r s q tb s tq d r 9

Λ
¯ 0 (
∂ ; �ZΦ∂ T Φ

A T �ZΦA

Λ
¯ 1 (
∂ ; �Za Φ∂ T Φ

A T �Za ΦA

Λ
¯ + (
∂ ; h ρ

Γ G A
∂ΦA T h ρ

Γ G C
B Φ

B T ΦC ’ ?- 7 (

Ax d wok h b h s d û k tˆ s h n m n q ax ln q d k d mf s gx f q n to s gd n q d s h b ˆ k ld s gn cr n md b ˆ m oq n ud s gˆ s s gd

e n k k n vh mf k h md ˆ q b n lah mˆ s h n m û mh r gd r h cd ms h b ˆ k k x h e ˆ mc n mk x h e s gd gd q d ld ms h n md c b n mch s h n m
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n m s gd b n d flb h d ms r h r r ˆ s h r ffd c9

λΛ
¯ 0 (
∂ ) µ Λ

¯ 1 (
∂ ) π Λ

¯ + (
∂ ; /

h Ω⇓ λ ) 5 µ ) π ; / ’ ?- 8 (

?mn s gd q h lon q s ˆ ms Eh d q y h cd ms h s x vgh b g vd vh k k tr d h m s gd r n k ts h n m n e s gd Ah ˆ mb gh h cd ms h s h d r

h r n as ˆ h md c ˆ r e n k k n vr - Cd ffmd s gd e n k k n vh mf r s q tb s tq d r 9

Π
¯ 0 (
a ; Φ

∂
�a �n φ∂ T Φ

B T � n ΦB

Π
¯ 1 (
a ; Φ

∂
�a �n p φ∂ T Φ

B T �n p ΦB

Π
¯ 2 (
a ; h ρ

Γ G ∂
A Φ

A
� a φ∂ T h ρ

Γ G C
B T Φ

B T ΦC

Π
¯ 3 (
a ; h ρ

Γ G ∂
A Φ

A
� a � n p q φ∂ T h ρ

Γ G C
B T Φ

B T �n p q ΦC ’ ?- 0 / (

vgd q d φ∂ h r ˆ f d md q h b ’ ˆ ms h b n llts h mf ( or d tcn , Lˆ i n q ˆ mˆ r oh m 0
1 y d q n , e n q l-

Ax d wok h b h s d û k t̂ s h n m vd ffmc s ĝ s s gd k h md ˆ q b n lah m̂ s h n m9

Z a ◦ f 0 Π
¯ 0 (
a ) f 1 Π

¯ 1 (
a ) f 2 Π

¯ 2 (
a ) f 3 Π

¯ 3 (
a ’ ?- 0 0 (

û mh r gd r h e ˆ mc n mk x h e 9

Z a ; /
h Ω⇓ f 2 ;

0

5
’ � 4 f 0 � 0 3 f 1 ( : f 3 ;

0

2 5
’ 1 f 1 � f 0 ( ’ ?- 0 1 (

=- 2 Sgd EC= h m s gd On h mb ] q ffi d b ] r d

Sgd On h mb ˆ q ffi d ˆ k f d aq ˆ + vgh b g vd cd mn s d Z p o ’ 1 . 5 } 1 ( + ĝ r s vn Bgd û k k d x b n b xb k d r q d r od b s h ud k x

n e cd f q d d 2 ˆ mc 3 s gˆ s vd r gn v ad k n v9

� Y 2 [ ; � h 0
1
ρ
Γ G ∂

A Φ
A T Φ∂ T ∀Γ )

h

1
Φ

∂ T �ZΦ∂ T U Z ’ ?- 0 2 (

� Y 3 [ ;
0

1
Φ

∂ T �Za Φ∂ T U Z T U a ’ ?- 0 3 (

Sgd ff q r s b n b xb k d h r b k n r d c ’ c � Y 2 [ ; / ( ˆ r ˆ b n mr d ptd mb d n e s gd e tmĉ ld ms ˆ k Eh d q y h cd m,

s h s x ’ ?- 5 ( - Sgd r d b n mc b n b xb k d h r b k n r d c ’ c � Y 3 [ ; / ( ˆ r ˆ b n mr d ptd mb d n e s gd e tmĉ ld ms ˆ k

Eh d q y h cd ms h s x ’ ?- 5 ( -

Sgd ln r s f d md q ˆ k EC? h r n as ˆ h md c ax ˆ ci n h mh mf s n s gd r d s n e 0 , e n q lr U Z . ψZa . ∀Γ . Φ∂

ˆ 1 , e n q l A Y 1 [ ˆ mc ˆ 2 , e n q l A Y 2 [ ˆ mc ax d mk ˆ q f h mf s gd r d s n e s gd r tod q On h mb ˆ q ffi d b tq û s tq d r

h m s gd e n k k n vh mf v̂ x9
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=- 2 - 0 Cd ffmh s h n m n e s gd b tq u] s tq d c ) e n q lr

SZ ◦ cU Z � ψZa T U a
︷ ︷ √ ︸

∈U A
� h

1
Φ

∂ T �ZΦ∂ ’ ?- 0 4 (

PZa ◦ cψZa � ψZb T ψ b a ’ ?- 0 5 (

π ∂ ◦ cΦ∂ �
0

3
ψZa �Za Φ∂

︷ ︷ √ ︸
∈Λ/

’ ?- 0 6 (

DΓ ◦ c∀Γ � h
0

1
d �

0
1
τ ρ

Γ G A
∂Φ

∂ T ΦA ’ ?- 0 7 (

F Y 2 [ ◦ cA Y 1 [ ) DΓ T ∀Γ� p d � γ τ SZ T UZ

) h
0

1
d �

0
1
τ ρ

Γ G A
∂Φ

∂ T ΦA T ∀Γ� h

1
d � γ τΦ

∂ T �ZΦ∂ T U Z ’ ?- 0 8 (

F Y 3 [ ◦ cA Y 2 [ � 0

1
d � δ τΦ

∂ T �Za Φ∂ T U Z T U a ’ ?- 1 / (

cτ ◦ cτ ’ ?- 1 0 (

Cφ∂ ◦ cφ∂ �
0

3
ψZa �Za φ∂ ’ ?- 1 1 (

vgd q d p . γ . η ˆ q d mtld q h b ˆ k oˆ q ˆ ld s d q r -

Rn ld b n lld ms r ˆ q d h m n q cd q h m q d k ˆ s h n m vh s g s gd ˆ an ud cd ffmh s h n mr - Sgd aˆ r h r e n q

s gd b n mr s q tb s h n m n e ˆ mx EC? h r oq n uh cd c ax s gd s vn e tmcˆ ld ms ˆ k r s q tb s tq ˆ k s gd n q d lr ax

Rtk k h û m e n q vgn r d ch r b tr r h n m vd q d e d q s gd q d ˆ cd q s n Z 1 5 [ - Sgd y d q n s g n q cd q r s d o h r oq n uh cd c

ax s gd lh mh l̂ k ˆ k f d aq ˆ vgh b g+ ˆ r r s ˆ s d c ax s gd r d b n mc n e Rtk k h û m# r s gd n q d lr + q d pth q d r ˆ

Bgd û k k d x b n gn ln k n f x b k ˆ r r n e s gd r tod q ˆ k f d aq ˆ cd ffmd c ax s gd Lˆ tq d q Bˆ q s ˆ m d pt̂ s h n mr -

H m s gd oq d r d ms b ˆ r d s gd lh mh lˆ k EC? h r r h lok x f h ud m ax9

Sgd lh mh lh l] k EC=-

/ ; cU Z � ψZa T U a � h

1
Φ

∂ T �ZΦ∂ ’ ?- 1 2 (

/ ; cψZa � ψZb T ψ b a ’ ?- 1 3 (

/ ; cΦ∂ �
0

3
ψZa �Za Φ∂ ’ ?- 1 4 (

/ ; c ]∀Γ � h

1
ρ
Γ G A

∂Φ
∂ T ΦA ’ ?- 1 5 (

/ ; cA Y 1 [ � � Y 2 [ ’ ?- 1 6 (

/ ; cA Y 2 [ � � Y 3 [ ’ ?- 1 7 (

vgd q d s gd b n gn ln k n f x b k ˆ r r d r � Y 2 . 3 [ vd q d r h mf k d c n ts ˆ an ud h m d pr - ’ ?- 0 2 ( z ’ ?- 0 3 ( - Sgd

s q ˆ mr h s h n m e q n l s gd lh mh l̂ k EC? s n s gd b n lok d s d n md d mb n cd c h m d pr - ’ ?- 0 4 ( z ’ ?- 1 1 ( h r

q d k ˆ s d c s n Rtk k h û m# r ffq r s s gd n q d l r s ˆ s h mf s ĝ s s gd ln r s f d md q ˆ k EC? h r s gd r d lh ch q d b s r tl

n e ˆ b n ms q ˆ b s h ak d EC? vh s g ˆ lh mh lˆ k n md - ?r h s v̂ r n ar d q ud c lˆ mx xd ˆ q r ˆ f n ax n md n e tr

h m Z 1 8 [ + s gh r lˆ s gd l̂ s h b ˆ k s gd n q d l gˆ r ˆ cd d o ld ˆ mh mf q d k ˆ s h ud s n s gd f ˆ tf h mf n e ˆ k f d aq ˆ r 9

0 - Sgd b n ms q Y b s h a k d f d md q Y s n q r Ψ∂ ¯ n )0 ( n e ˆ mx f h ud m EC? ˆ q d s n ad ogxr h b ˆ k k x h cd ms h ff d c

vh s g s gd b t q u Y s t q d r -
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1 - Sgd Lˆ tq d q Bˆ q s ˆ m d ptˆ s h n mr s gˆ s ad f h m vh s g cΨ∂ ¯ n )0 ( ˆ q d s gd Ah Y mb g h h c d ms h s h d r -

2 - Sgd ˆ k f d aq ˆ vgh b g h r f ˆ tf d c h r s gd lh mh lˆ k r taˆ k f d aq ˆ -

3 - Sgd Lˆ tq d q B̂ q s ˆ m d pt̂ s h n mr n e s gd lh mh lˆ k r tâ k f d aq ˆ ˆ q d b n mr h r s d ms k x n as ˆ h md c

ax s gn r d n e s gd e tk k ˆ k f d aq ˆ ax r d s s h mf ˆ k k b n ms q ˆ b s h ak d f d md q ˆ s n q r s n y d q n -

Vgd m ˆ lh mh lˆ k EC? b n ms ˆ h mr n mk x n md , e n q lr + mˆ ld k x vgd m h s cd r b q h ad r ˆ m n q ch m̂ q x

Kh d ’ r tod q ( , ˆ k f d aq ˆ + h s r b n q q d r on mch mf c d b n ms q Y b s d c f Y t f d c ud q r h n m h r tmh ptd k x cd s d q lh md c-

H mcd d c s gd b n ms q ˆ b s h ak d f d md q ˆ s n q r + h - d - s gd b tq û s tq d r + ˆ q d h ms q n ctb d c cd e n q lh mf s gd L̂ tq d q

Bˆ q s ˆ m d ptˆ s h n mr ax ld ˆ mr n e md v 1 , e n q lr s ĝ s q d ok ˆ b d s gd / n m s gd k d e s gˆ mc r h cd - H mr s d ˆ c

vgd m s gd lh mh lˆ k EC? h r oq n od q + m̂ ld k x vgd m h s b n ms ˆ h mr n , e n q lr vh s g n / 0 + s gd f ˆ tf h mf

h r mn s tmh ptd - Sgd b n ms q ˆ b s h ak d f d md q ˆ s n q r + mˆ ld k x s gd b tq û s tq d r + b ˆ m ad h ms q n ctb d c

mn s n mk x n m s gd k d e s , gˆ mc r h cd n e s gd f d md q ˆ k h y d c Lˆ tq d q Bˆ q s ˆ m d ptˆ s h n mr + ats ˆ k r n h m

ˆ ooq n oq h ˆ s d b n lah m̂ s h n mr n m s gd q h f gs gˆ mc r h cd - Sgh r h mun k ud r s gd ˆ ood ˆ q ˆ mb d n e md v

b n d flb h d ms r s gˆ s gˆ ud s n ad r d k d b s d c ax s gd tr d n e n s gd q oq h mb h ok d r - Sgh r h r vgˆ s gˆ ood mr

h m s gd b ˆ r d tmcd q b n mr h cd q ˆ s h n m- Sgd q d ˆ q d s gq d d ln ch ffb ˆ s h n mr h mun k ud c h m s gd f ˆ tf h mf

oq n b d ctq d s gˆ s k d ˆ cr e q n l d pr - ’ ?- 1 2 ( z ’ ?- 1 7 ( s n d pr - ’ ?- 0 4 ( z ’ ?- 1 1 ( -

Sgd ffq r s ln ch ffb ˆ s h n m b n q q d r on mcr s n s gd h ms q n ctb s h n m n e s gd ch k ˆ s n m ffd k c τ vgh b g vd

jmn v r gn tk c ad s gd q d r h mb d h s h r b n loq h r d c h m s gd f q ˆ uh s n m ltk s h ok d s - Sgh r h r s q h uh ˆ k k x cn md

ax q d r b ˆ k h mf s gd ff d k c ]∀Γ ⊃ d wo
)
0
1 τ
[
∀Γ - Sgd mn q lˆ k h y ˆ s h n m n e s gd ch k ˆ s n m h r ˆ q ah s q ˆ q h k x

ffwd c ˆ s s gh r k d ud k h m s gd otq d ’ r tod q ( Kh d ˆ k f d aq ˆ r tar d b s n q : s gd m ˆ q d k ˆ s h ud b n d flb h d ms s n ad

k ˆ s d q ffwd c ax Ah ˆ mb gh b n mr h r s d mb x n e s gd q gd n mn lh b oˆ q ˆ ld s d q h y ˆ s h n mr gˆ r s n ad h ms q n ctb d c

h m s gd b tq û s tq d r n e s gd A Y 1 . 2 [ , e n q lr - Rtb g b n d flb h d ms ĝ r ad d m mˆ ld c γ -

Sgd r d b n mc ln ch ff b ˆ s h n m h r oq d b h r d k x q d k ˆ s d c vh s g s gd h ms q n ctb s h n m n e b tq û s tq d s d q lr

h m s gd cd ffmh s h n m n e s gd F Y 2 [ , b tq û s tq d - Ŝ jh mf h ms n ˆ b b n tms Kn q d ms y h mû q h ˆ mb d ˆ mc r b ˆ k d

ch ld mr h n mr vd vq h s d 9

F Y 2 [ ◦ cA Y 1 [ ) �DΓ T ∀Γ� p d �τ SZ T UZ

) h
0

1
d �

0
1
τ ρ

Γ G A
∂Φ

∂ T ΦA T ∀Γ� h

1
d � γ τΦ

∂ T �ZΦ∂ T U Z ’ ?- 1 8 (

vgh b g ˆ s τ ; / ˆ mc ˆ s y d q n , b tq û s tq d r q d ctb d r s n d p- ’ ?- 1 6 ( - Sgd b n d flb h d ms � h r ffwd c

s n � ; 0 ax s gd q d pth q d ld ms s ĝ s h m s gd Ah ˆ mb gh h cd ms h s h d r cn mn s ˆ ood ˆ q ˆ mx aˆ q d ∀Γ

ff d k cr + n m s gd n s gd q gˆ mc s gd b n d flb h d ms p r gn tk c ad ffwd c k ˆ s d q ax s gd q d pth q d ld ms s ĝ s s gd

Ah ˆ mb gh h cd ms h s h d r ˆ clh s ˆ b n mr h r s d ms q gd n mn lh b r n k ts h n m- H m s gh r q d r od b s vd r gn tk c q d lh mc

n tq r d k ud r s ĝ s e q n l s gd ogxr h b ˆ k on h ms n e uh d v+ s gd f q ˆ uh s n m ltk s h ok d s i tr s b n ms ˆ h mr s gd

cd f q d d r n e e q d d cn l n e ˆ 1 , e n q l+ n q h m ˆ ctˆ k e n q ltk ˆ s h n m n e ˆ 2 , e n q l- Gd mb d + vgd m vq h s h mf

s gd ˆ mr ˆ s y e n q s gd q gd n mn lh b oˆ q ˆ ld s d q h y ˆ s h n m n e s gd EC? b tq û s tq d r h m ’ ?- 0 8 ( z ’ ?- 1 / ( + vd

r gn tk c vq h s d s gd h q h mmd q b n lon md ms r h m s gd e n k k n vh mf v̂ x9

F Y 2 [ ; FZ0Z1Z2 U Z0 T U Z1 T U Z2 ) n ts d q oˆ q s

F Y 3 [ ; µ d ¯ 0 � δ ( τ ω a 0 ϕ ϕ ϕ a 2Z0 ϕ ϕ ϕ Z3 F a 0 ϕ ϕ ϕ a 2 U Z0 T U Z1 T U Z2 T U Z3 ) n ts d q oˆ q s ’ ?- 2 / (

?r vd ˆ q d f n h mf s n r d d s gd ô q ˆ ld s d q η vh k k q d lˆ h m ˆ e q d d ô q ˆ ld s d q to s n s gd ud q x d mc h m

s gd r n k ts h n mr n e Ah ˆ mb gh h cd ms h s h d r ˆ mc h s vh k k ad ffwd c n mk x ˆ s s gd k d ud k n e s gd Kˆ f q ˆ mf h ˆ m+
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q d pth q h mf s ĝ s s gh r k ˆ s s d q h mb k tcd r s gd e n k k n vh mf s n on k n f h b ˆ k s d q l9

K ⊂ F Y 3 [ TF Y 2 [ ’ ?- 2 0 (

vh s g mn e ˆ b s n q h m e q n ms vgh b g cd od mcr n m s gd ch k ˆ s n m- H s vh k k ad oˆ q s h b tk ˆ q k x q d v̂ q ch mf

s gˆ s r tb g ˆ b n mch s h n m vh k k r d s s gd n s gd q b n d flb h d ms r s n s gd û k td r ts h k h y d c h m Z 2 [ ˆ mc Z 0 [ +

vgh b g b n mr s h s ts d r ˆ ud q x on vd q e tk b gd b j n m s gd b n mr h r s d mb x n e n tq r n k ts h n m n e s gd Ah ˆ mb gh

h cd ms h s h d r - H s r gn tk c ˆ k r n ad mn s d c s gˆ s ˆ s s gd otq d k x an r n mh b k d ud k s gd ˆ an ud s d q l q d ctb d r

s n s gd e n k k n vh mf 9

F Y 3 [ TF Y 2 [ an r n mh b k h lh s;≃ cA Y 2 [ T cA Y 1 [ ) cA Y 2 [ T DΓ T ∀Γ

; �A Y 2 [ T DΓ T DΓ ) c ’ r n ld s gh mf ( ’ ?- 2 1 (

mˆ ld k x+ to s n ˆ s n s ˆ k ch ud q f d mb d s gd s d q l ’ ?- 2 0 ( h r s gd s n on k n f h b ˆ k s d q l vgn r d oq d r d mb d v̂ r

ˆ cun b ˆ s d c ax s gd ˆ ts gn q r n e Z 0 [ - Etq s gd q ln q d + ˆ r vd gˆ ud ˆ k q d ˆ cx r s q d r r d c h m r d b s h n m 1 - 1 + s gd

s d q l ’ ?- 2 1 ( h r s gd b q tb h ˆ k n md e n q s gd d wh r s d mb d n e fitw 1 , aq ˆ md r vh s g ?q mn k c, Ad k s q ˆ lh fitwd r +

vgn r d b n d flb h d ms h r s n ad oq d b h r d k x s ĝ s n md ffwd c ax r tod q r xlld s q x h m s gd r tod q f q ˆ uh s x

k ˆ f q ˆ mf h ˆ m- Gd mb d vd b ˆ m r ˆ x s ĝ s ?q mn k c, Ad k s q ˆ lh fitw aq ˆ md r ˆ q d ˆ ch q d b s b n mr d ptd mb d

n e s gd EC? r s q tb s tq d ˆ m̂ k xr d c h m s gd oq d r d ms r d b s h n m-

A Bn mr s q tb s h n m n e lh mh lU k , 8 6 Kn h mb U q ffi d r tod q f q U uh s x

H m s gh r r d b s h n m vd od q e n q l s gd b n mr s q tb s h n m d w mn u n n e lh mh lˆ k C ; 6 r tod q f q ˆ uh s x tr h mf

s gd q gd n mn lh b ˆ ooq n ˆ b g-

?r h s h r r s ˆ mĉ q c h m r tb g ˆ m ˆ ooq n ˆ b g vd ad f h m vh s g s gd Eq d d Ch Ω d q d ms h ˆ k ?k f d aq ˆ ˆ mc

vh s g h s r ˆ r r n b h ˆ s d c Ah ˆ mb gh h cd ms h s h d r s gˆ s vd r n k ud h m s n s n vh s g ˆ q gd n mn lh b oˆ q ˆ ld s d q h y ˆ ,

s h n m n e ˆ k k s gd n , e n q l b tq û s tq d r - Rtb g q gd n mn lh b oˆ q ˆ ld s d q h y ˆ s h n m ˆ k q d ˆ cx h lok h d r s gd ff d k c

d ptˆ s h n mr s ĝ s b ˆ m ad vn q jd c n ts e q n l h s vh s g r n ld b ˆ q d - ?k s d q m̂ s h ud k x n md b ˆ m b n mr s q tb s

s gd ˆ b s h n m vgn r d b n mr h r s d mb x vh s g s gd q gd n mn lh b oˆ q ˆ ld s d q h y ˆ s h n mr ˆ k q d ˆ cx cd s d q lh md c

e q n l s gd Ah ˆ mb gh h cd ms h s h d r h lon r d r b n mr s q ˆ h ms r n m s gd q d k ˆ s h ud b n d flb h d ms r n e h s r s d q lr ˆ ak d

s n ffw s gd l b n lok d s k x- H m s gh r v̂ x s gd ffd k c d ptˆ s h n mr n e s gd s gd n q x b ˆ m ad vn q jd c n ts e q n l

s gd ˆ b s h n m ˆ r vd k k -

A- 0 Sgd Eq d d Ch Ω d q d ms h ] k =k f d aq ]

Vd ad f h m ax vq h s h mf s gd b n lok d s d e n q l n e s gd Ah ˆ mb gh h cd ms h s h d r e n q s gd On h mb ˆ q ffi d EC?

b n loq h r h mf an s g s gd s gq d d , e n q l ˆ mc s gd s vn , e n q l b tq û s tq d r - Md ws vd vh k k r n k ud s gd Ah ˆ mb gh

h cd ms h s h d r q gd n mn lh b ˆ k k x r gn vh mf s ĝ s ˆ b n mr h r s d ms r n k ts h n m cn d r h mcd d c d wh r s vh s g tmh ptd k x

ffwd c ô q ˆ ld s d q r -
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A- 0 - 0 Ah ] mb gh h cd ms h s h d r

Eq n l s gd b tq û s tq d r cd ffmd c h m d pr - ’ ?- 0 4 ( z ’ ?- 1 1 ( + ax d ws d q h n q ch Ωd q d ms h ˆ s h n mr vd n as ˆ h m

s gd e n k k n vh mf Ah ˆ mb gh h cd ms h s h d r 9

CSZ ; �PZa T U a ) h Φ
∂ T �Z π ∂ ; / ’ H e SZ ; / ( ’ A- 0 (

CPZa ; / ’ A- 1 (

C π ∂ ; � 0

3
PZa T �Za Φ∂ ’ A- 2 (

cDΓ ; h
0

3
d �

0
1
τ cτ T Φ

∂ T ρ
Γ G A
∂ ΦA ) h d �

0
1
τΦ

∂ T ρ
Γ G A
∂ π A ’ A- 3 (

cF Y 2 [ ; � p d � γ τPZa T UZ T U a � p d � γ τ SZ T SZ ) DΓ T DΓ ) p d � γ τ c τ T SZ T UZ

� h ’ p ) 0 (

1
d � γ τ SZ T Φ

∂ T �ZΦ∂ )h
γ

1
d � γ τ cτ TΦ

∂ T �ZΦ∂ T U Z

) h d �
0
1
τΦ

∂ T ρ
Γ G A
∂ ΦA T DΓ� h ’ p � 0 ( d � γ τΦ

∂ T �Z π ∂ T U Z ’ A- 4 (

cF Y 3 [ ; � d � δ τΦ
∂ T �Za Φ∂ T SZ T U a )

η

1
d � δ τ cτ TΦ

∂ T �Za Φ∂ T U Z T U a

) d � δ τΦ
∂ T �Za π ∂ T U Z T U a ’ A- 5 (

ˆ mc

c cτ ; / ’ A- 6 (

CCφ∂ ; � 0

3
PZa T �Za φ∂ ’ A- 7 (

Kd s tr mn v s tq m s n r s tcx s gd q gd n mn lh b r n k ts h n m n e s gd Ah ˆ mb gh h cd ms h s h d r -

A- 1 =mr ] s y e n q s gd q gd n mn lh b o] q ] ld s d q h y ] s h n m n e s gd b tq u] s tq d r h m s gd

On h mb ] q ffi d b ] r d

Eh q r s n e ˆ k k k d s tr vq h s d ˆ b n lok d s d q gd n mn lh b ˆ mr ˆ s y e n q s gd b tq û s tq d oˆ q ˆ ld s d q h y ˆ s h n mr -

Vd ad f h m ax vq h s h mf ˆ q gd n mn lh b oˆ q ˆ ld s d q h y ˆ s h n m n e ˆ k k s gd b tq û s tq d r e n q s gd e n q lr n e

cd f q d d n ≡ 0 s gˆ s b n q q d r on mc s n ˆ r s ˆ mĉ q c r tod q ˆ k f d aq ˆ d mk ˆ q f d c vh s g s gd ch k ˆ s n m ˆ mc s gd

ch k ˆ s h mn y d q n , e n q lr - H m r tb g ˆ q gd n mn lh b ô q ˆ ld s d q h y ˆ s h n m vd h ms q n ctb d ˆ k r n ˆ s gq d d , h mcd w

ˆ ms h r xlld s q h b s d mr n q FZa b vgh b g k ˆ s d q b ˆ m ad h cd ms h ff d c vh s g s gd r oˆ b d , s h ld b n lon md ms r n e
d h s gd q s gd s gq d d , e n q l n q s gd e n tq , e n q l b tq û s tq d - Dwok h b h s k x vd r d s 9

SZ ; / ’ A- 8 (

PZa ;PZa
b c U

b T U c � h ∆Za G ∂
b Φ∂ T U b � h κ 0 d γ τ FZa b Φ

∂ T �b Φ∂

� h κ 1 d γ τ F n p q Φ
∂ T �Za n p q Φ∂� h λ 0 d

0
1
τEΓ G Za ρ

Γ G A
∂Φ

∂ TΦA

� h λ 1 d
0
1
τEΓ

n p ρ
Γ G A

∂Φ
∂ T �Za n p ΦA ’ A- 0 / (

π ∂ ◦ π ∂ G Za U
Z T U a � h

�
LA

∂ �Z ) �ZMA
∂

(
ΦA T U Z

) f 0 �i φ∂Φ
B T �iΦB ) f 1 �imφ∂Φ

B T �imΦB

� f 2 φA ρ
Γ G A

∂ ρ
Γ G C

B Φ
B TΦC � f 3 �n p q φA ρ

Γ G A
∂ ρ

Γ G C
B Φ

B T �n p q ΦC ’ A- 0 0 (
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DΓ ◦ EΓ
Za U

Z T U a ) ℓ 0 d
� 0
1
τ ρ

Γ G A
∂Φ

∂
�Z φA T U Z ’ A- 0 1 (

c τ ; ΣZ U
Z ) Φ

∂
φ∂ ’ A- 0 2 (

Cφ∂ ◦CZφ∂ U
Z ) OA∂ ΦA ’ A- 0 3 (

vgd q d ∆
Za G ∂
b h r ˆ r oh mn q , s d mr n q k h md ˆ q h m s gd f q ˆ uh s h mn ffd k c r s q d mf s g π ∂ G Za ˆ mc vgd q d s gd

lˆ s q h b d r ˆ ood ˆ q h mf h m s gd e d q lh n mh b b tq û s tq d r ˆ q d s gd e n k k n vh mf n md r 9

LA
∂ ; γ ∂A

}
� h a 0 d γ τ <F ) h θ 0 <Σ

(
) h c 0 d

0
1
τ <DA∂ ’ A- 0 4 (

MA
∂ ; γ ∂A

}
� h a 1 d γ τ <F ) h θ 1 <Σ

(
) h c 1 d

0
1
τ <DA∂ ’ A- 0 5 (

OA∂ ; γ ∂A

}
� h b 0 d γ τ <F ) h b 2 <Σ

(
) h b 1 d

0
1
τ <DA∂ ’ A- 0 6 (

gˆ uh mf cd ffmd c

<F ◦ FZa b �Za b : <DA∂ ◦ EΓ
Za �

Za ρ
Γ G A

∂ : <Σ ◦ ΣZ �
Z ’ A- 0 7 (

Sgd ˆ an ud ô q ˆ ld q h y ˆ s h n m h mun k ud r s gd e n k k n vh mf r d s n e 0 8 mtld q h b ˆ k b n d flb h d ms r 9 3

b n d ΩFg d ; ∧ ℓ 0 . a 0 . a 1 . c 0 . c 1 . b 0 . b 1 . b 2 . θ 0 . θ 1 . f 0 . f 1 . f 2 . f 3 . κ 0 . κ 1 . λ 0 . λ 1 . γ { ’ A- 0 8 (

H m ˆ cch s h n m s n s gd ˆ an ud q gd n mn lh b ô q ˆ ld s d q h y ˆ s h n mr vd h ms q n ctb d s gn r d n e s gd gh f gd q , e n q l

b tq û s tq d r + m̂ ld k x9

F Y 2 [ ◦ FZa b U Z T U a T U b � ℓ 1 d
� γ τΦ

∂
�Za φ∂ T U Z T U a ’ A- 1 / (

F Y 3 [ ◦ µ d ¯ 0 � δ ( τ ω Z0 ϕ ϕ ϕ Z2 a 0 ϕ ϕ ϕ a 3 FZ0Z1Z2 U a 0 T − − − T U a 3 � h s d � δ τΦ
∂
�Za b φ∂ T U Z T U a T U b

’ A- 1 0 (

H e vd b n mr h cd q s gd EC? s gˆ s b n loq h r d r n mk x s gd s gq d d , e n q l b tq û s tq d s gd s n s ˆ k r d s n e

mtld q h b ˆ k b n d flb h d ms r s n ad cd s d q lh md c h r f h ud m ax9

b n d ΩDB=2 ; b n d ΩFg d
∫

∧ ℓ 1 . p {︷ ︷ √ ︸
b n d Ω�2

’ A- 1 1 (

H e h mr s d ˆ c vd b n mr h cd q s gd EC? s ĝ s b n loq h r d r n mk x s gd e n tq , e n q l b tq û s tq d + s gd s n s ˆ k r d s

n e mtld q h b ˆ k b n d flb h d ms r s n ad cd s d q lh md c h r f h ud m ax9

b n d ΩDB=3 ; b n d ΩFg d
∫

∧ s. µ . η {︷ ︷ √ ︸
b n d Ω�3

’ A- 1 2 (

H m s gd ffq r s b ˆ r d s gd s n s ˆ k mtlad q n e b n d flb h d ms r s n ad ffwd c h r 1 0 + vgh k d h m s gd r d b n mc h r 1 1 -

3=b s t] k k x s gd k ] r s b n d flb h d ms � h r ] k p d ] cx b n ms ] h md c h m s gd EC= b n lop h r h mf d h s gd p s gd s gp d d , e n p l n p s gd

e n tp , e n p l b tp u] s tp d - Gn vd ud p vgd m vd b n mr h cd p n mk x s gd b tp u] s tp d r n e s gd b tp u] s tp d r n e cd f p d d g ⃝ 1 + s gd m

g h r r n ld o] p ] ld s d p ] ood ] p h mf n mk x h m s gd p gd n mn lh b o] p ] ld s d p h y ] s h n mr -
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H m n q cd q e n q s gd s gq d d , e n q l ˆ mc e n tq , e n q l b tq û s tq d r s n b n d wh r s vd r gn tk c ad ˆ ak d s n

cd s d q lh md b n mr h r s d ms k x ˆ r d s n e 1 3 oˆ q ˆ ld s d q r 9

b n d ΩDB=2−3 ; b n d ΩFg d
∫

∧ ℓ 1 . p . µ . s. η {︷ ︷ √ ︸
b n d Ω�2−�2

’ A- 1 3 (

H m ˆ ood mch w B vd r gn v s ĝ s an s g r n k ts h n mr ˆ q d ˆ û h k ˆ ak d e n q s gd r d s r n e 1 0 ˆ mc 1 1 ô q ˆ ld s d q r +

q d r od b s h ud k x vh s g ˆ q d r h ctˆ k e q d d cn l n e n md ô q ˆ ld s d q - Sgd r n k ts h n m e n q s gd r d s n e 1 3

oˆ q ˆ ld s d q r h r ˆ k r n ˆ û h k ˆ ak d ˆ mc ffwd r ˆ k k oˆ q ˆ ld s d q r h m e tmb s h n m n e ˆ q d r h ctˆ k n md s gˆ s vd

b gn n r d s n ad η - Sgd q d r tk s n as ˆ h md c h m ˆ ood mch w B- 1 h r ch r ok ˆ xd c h m d p- ’ B- 1 4 ( ˆ mc h s h r

q d od ˆ s d c gd q d e n q s gd q d ˆ cd q # r b n mud mh d mb d 9

ℓ 0 ; � 0
1 : ℓ 1 ; � 0

1 : a 0 ; � 0
7

a 1 ; 1 δ )0
1 3 � 0 5 δ : b 0 ; 0

2 � 1 δ : b 1 ; 0
2 � 1 δ

b 2 ; 0
1 : c 0 ;

0
3 : c 1 ;

0 � 1 δ
7 δ � 0 1

f 0 ; 0
5 3 ’ 0 3 η ) 2 ( : f 1 ; 0

0 1 7 ’ 1 η � 2 ( : f 2 ; 0
5 3 ’ 0 � 0 3 η (

f 3 ; 0
2 7 3 ’ � 1 η � 0 ( : θ 0 ; / : θ 1 ; /

κ 0 ;
2
1 )

2
1 δ � 2 : κ 1 ;

0
5 � 3 δ : λ 0 ;

0
2 � 1 δ � 0

λ 1 ;
0

3 δ � 5 : γ ; 0 : s ; � δ
2

p ; 0 : µ ; 0
0 1 : η ; η

?r tr tˆ k s gd r n k ts h n m h r ltk s h ok x b gd b jd c r h mb d s gd b n mr s q ˆ h ms r ˆ q d l̂ mx ln q d s gˆ m s gd

oˆ q ˆ ld s d q r s ĝ s b ˆ m ad ffwd c-

?r vd ˆ mmn tmb d c ad e n q d s gd k ˆ r s oˆ q ˆ ld s d q b ˆ m ad ffwd c q d pth q h mf s gˆ s s gd s d q l ’ ?- 2 0 (

b ˆ m ˆ ood ˆ q h m s gd K̂ f q ˆ mf h ˆ m vh s gn ts ch k ˆ s n m e ˆ b s n q h m e q n ms - En q s gh r s n ad on r r h ak d h s h r

md b d r r ˆ q x s gˆ s ˆ e s d q r tar s h s ts h mf s gd q gd n mn lh b ô q ˆ ld s d q h y ˆ s h n m+ s gd otq d r ô b d s h ld oˆ q s

n e s gd s d q l ’ ?- 2 0 ( r gn tk c ad oq n on q s h n mˆ k s n s gd jh md s h b s d q l n e s gd A Y 1 [ , e n q l+ m̂ ld k x9

d 1 τ FZa b FZa b U Z0 T − − − T U Z6 δ Z0 ϕ ϕ ϕ Z6 ’ A- 1 4 (

Sgh r h lld ch ˆ s d k x ffwd r s gd û k td

η ; � 0 ’ A- 1 5 (

H mr d q s h mf r tb g ˆ û k td h ms n d p- ’ B- 1 4 ( vd n as ˆ h m s gd e n k k n vh mf ffm̂ k û k td r n e s gd b n d flb h d ms r 9

ℓ 0 ; � 0
1 : ℓ 1 ; � 0

1 : a 0 ; � 0
7

a 1 ; � 0
3 + : b 0 ; 0

4 : b 1 ; 0
4

b 2 ; 0
1 : c 0 ;

0
3 : c 1 ; � 2

1 +

f 0 ; � 0 0
5 3 : f 1 ; � 4

0 1 7 : f 2 ; 0 4
5 3

f 3 ; 0
2 7 3 : θ 0 ; / : θ 1 ; /

κ 0 ;
8
0 + : κ 1 ;

0
0 + : λ 0 ; � 3

4

λ 1 ; � 0
0 + : γ ; 0 : s ; 0

2

p ; 0 : µ ; 0
0 1 : η ; � 0

’ A- 1 6 (

H s h r d ws q d ld k x mh b d ˆ mc q d ˆ r r tq h mf s gˆ s s gd b n mch s h n m ’ A- 1 5 ( xh d k cr s gd r ˆ ld q d r tk s ˆ r s gd

b n mch s h n m ’ B- 0 8 ( vgh b g f t̂ q ˆ ms d d r b n loˆ s h ah k h s x vh s g s gd b n d flb h d ms r cd s d q lh md c h m Z 2 [ ax
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ld ˆ mr n e s gd Mn d s gd q b n tok h mf b n mr s q tb s h n m- Sgh r b n lok d s d k x h mcd od mcd ms cd s d q lh mˆ s h n m n e

s gd r tod q r xlld s q x s q ˆ mr e n q l̂ s h n m q tk d r b n mffq lr s gd q d e n q d e q n l ˆ otq d ˆ k f d aq ˆ h b uh d von h ms

s gd Mn d s gd q b n tok h mf b ˆ k b tk ˆ s h n mr n e an s g oˆ od q Z 2 [ ˆ mc oˆ od q Z 0 [ -

H s h r mn v ˆ ptd r s h n m n e b n mr s q tb s h mf s gd f d n ld s q h b ˆ k ˆ b s h n m b n mr h r s d ms vh s g s gh r q gd n ,

mn lh b ô q ˆ ld s d q h y ˆ s h n m- Sgh r vh k k ad ˆ b b n lok h r gd c+ to s n e n tq e d q lh n mh b s d q lr ˆ mc e n q ˆ

f d md q h b mtlad q n e ud b s n q ltk s h ok d s r + d k r d vgd q d - En q s gd otq on r d n e s gd oq d r d ms vn q j+ h s

r tflb d r s n cd ffmd s gd oq d b h r d ch b s h n m̂ q x ad s vd d m s gd ff d k cr ˆ mc ô q ˆ ld s d q r n m n tq q gd n mn lh b

e n q ltk ˆ s h n m ˆ mc s gn r d h m Z 0 [ -

A- 2 Bn mr s q tb s h n m n e s gd an r n mh b ] b s h n m n e tmf ] tf d c lh mh l] k , 9 6 r tod q )

f q ] uh s x

En k k n vh mf s gd r s ˆ mĉ q c oq n b d ctq d r n e s gd q gd n mn lh b ˆ ooq n ˆ b g vd b n mr h cd q ˆ m ˆ mr ˆ s y e n q

s gd ˆ b s h n m h m s d q lr n e ch Ωd q d ms h ˆ k e n q lr k h uh mf h m r tod q r oˆ b d 9

∀tmf ˆ tf d c

C ; 6 RTFP? ;

∑
Ktmf ˆ tf d cs n s ’ A- 1 7 (

Ktmf ˆ tf d cs n s ; Ktmf ˆ tf d cAjg m ) Ktmf ˆ tf d cEjg m ) Ktmf ˆ tf d cL̂ tk g ) Ktmf ˆ tf d c3 e d p lg ’ A- 1 8 (

vgd q d Ktmf ˆ tf d cAjg m h r s gd an r n mh b K̂ f q ˆ mf h ˆ m b n ms ˆ h mh mf s gd jh md s h b s d q lr n e s gd an r n mh b

ff d k cr ˆ mc s gd Bgd q m, Rh ln mr s d q l+ Ktmf ˆ tf d cEjg m h r s gd jh md s h b Kˆ f q ˆ mf h ˆ m e n q s gd e d q lh n mh b

ff d k cr vgh k d s gd k ˆ r s s vn s d q lr cd r b q h ad s gd Ô tk h h ms d q ˆ b s h n mr ˆ mc s gd pt̂ q s h b s d q lr h m s gd

e d q lh n m ff d k cr - En q s gd r b n od n e s gd oq d r d ms vn q j+ vd r ĝ k k ad n mk x h ms d q d r s d c h m Ktmf ˆ tf d cAjg m

vgh b g ĝ r s gd f d md q ˆ k e n q l9

Ktmf ˆ tf d cAjg m ; e 0 P
Z0Z1 T U Z2 T − − − T U Z6 δ Z0 ϕ ϕ ϕ Z6

) e 1 Σ
Z0
}
cτ�Φ

∂
φ∂

(
T U Z1 T − − − T U Z6 δ Z0 ϕ ϕ ϕ Z6

) e 2 d
τEΓ G Z0Z1

}
DΓ�ℓ 0 d �

0
1
τρ

Γ G A
∂Φ

∂
�Z φA T U Z

(
T U Z2 T − − − T U Z6 δ Z0 ϕ ϕ ϕ Z6

) e 3 FZa b
}
F Y 3 [ )h s d τΦ

∂
�n p q φ∂ T U n T U p T U q

(
T U Z T U a T U b

) e 4

)
F Y 2 [ )ℓ 1 d

�τΦ
∂
�Za φ∂ T U Z T U a

(
T
)
F Y 3 [ )

0

1
d τΦ

∂ T �Za Φ∂ T U Z T U a

(

)
}
� 2 5 / e 1 ΣZΣZ � 0 1 / e 2 d

τEΓ G Za EΓ
Za � 5 e 3 d

1 τ FZa b FZa b
(
Un k 6

Un k 6 ◦
0

6 ˚
δ Z0 ϕ ϕ ϕ Z6 U

Z0 T − − − T U Z6 ’ A- 2 / (

Sgd b n d flb h d ms r ℓ 0 . ℓ 1 . s ˆ ood ˆ q h mf h m s gd ˆ an ud ˆ b s h n m ˆ q d s gn r d ch r ok ˆ xd c h m s gd q gd n ,

mn lh b ô q ˆ ld s d q h y ˆ s h n m n e s gd b tq û s tq d r ˆ mc gˆ ud ˆ k q d ˆ cx ad d m cd s d q lh md c s gq n tf g s gd

r n k ts h n m n e s gd Ah ˆ mb gh h cd ms h s h d r - ?k k s gd b n d flb h d ms r ô q ˆ ld s q h y h mf Ktmf ˆ tf d cs n s + h mb k tch mf

e 0 . ↪ ↪ ↪ . e 4 h m s gd an r n mh b K̂ f q ˆ mf h ˆ m+ gˆ ud s n ad ffwd c ax b n mr h cd q h mf s gd ff d k c d ptˆ s h n mr

e q n l ∀tmf ˆ tf d c

C ; 6 RTFP? ˆ r ch Ωd q d ms h ˆ k e n q l d pt̂ s h n mr h m r tod q r ô b d s gˆ s r gn tk c ad r ˆ s h r ff d c

ton m q d ok ˆ b d ld ms n e s gd oq d uh n tr k x cd s d q lh md c Ah ˆ mb gh h cd ms h s h d r -

Rn ld n ar d q û s h n mr b ˆ m ad h lld ch ˆ s d k x lˆ cd - Eh q r s n e ˆ k k k d s tr mn s d s gˆ s h m ˆ r h lh k ˆ q

v̂ x s n s gd b ˆ r d n e s gd q gd n mn lh b e n q ltk ˆ s h n m n e C ; 0 0 r tod q f q ˆ uh s x Z 2 0 [ h m s gd k ˆ f q ˆ mf h ˆ m
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vd ĝ ud an s g s gd b tq û s tq d F Y 3 [ ˆ mc s gd b tq û s tq d F Y 2 [ + xd s s gd r d b n mc ˆ ood ˆ q r n mk x h m s gd

s n on k n f h b ˆ k s d q l F Y 3 [ TF Y 2 [ ×ln q d ĝ uh mf b n d flb h d ms e 4 - Sgd b n d flb h d ms e 4 ltr s ad d ptˆ k

s n � e 3 9 h m s gh r v̂ x vgd m vd û q x s gd Kˆ f q ˆ mf h ˆ m h m γ A Y 2 [ vd n as ˆ h m9

e 3

}
c
˜
FZa b U Z T U a T U b � ℓ 1 d

�τΦ
∂
�Za φ∂ T U Z T U a

[
� cF Y 2 [

(
; / ’ A- 2 0 (

vgh b g h r mn s gh mf d k r d ats s gd r s ˆ s d ld ms s gˆ s s gd q gd n mn lh b oˆ q ˆ ld s d q h y ˆ s h n m ’ A- 1 / ( r ˆ s h r ffd r

s gd Ah ˆ mb gh h cd ms h s x ’ A- 4 ( vh s g s gd ˆ k q d ˆ cx cd s d q lh md c b n d flb h d ms r ’ A- 1 6 ( - ?s s gd r ˆ ld

s h ld s gd û q h ˆ s h n m n e s gd K̂ f q ˆ mf h ˆ m h m γ A Y 1 [ xh d k cr 9

e 4 c

)
F Y 3 [ )

0

1
d τΦ

∂ T �Za Φ∂ T U Z T U a

[
; / ’ A- 2 1 (

vgh b g ton m s gd r tar s h s ts h n m n e s gd q gd n mn lh b oˆ q ˆ ld s d q h y ˆ s h n mr h r h cd ms h b ˆ k k x r ˆ s h r ff d c-

H mcd d c

F Y 3 [ )
0

1
d τΦ

∂ T �Za Φ∂ T U Z T U a ; cA Y 2 [ ≃ c 1 A Y 2 [ ; / ’ A- 2 2 (

Sgh r ld ˆ mr s ĝ s A Y 2 [ d ms d q r s gd Kˆ f q ˆ mf h ˆ m n mk x s gq n tf g ˆ s n s ˆ k cd q h û s h ud s d q l-

B Cd s U h k d c cd q h uU s h n m n e s gd q gd n mn lh b r n k ts h n m n e Ah U mb gh h cd ms h s h d r

H m s gh r ˆ ood mch w vd oq d r d ms s gd cd s ˆ h k d c cd q h û s h n m n e s gd tmh ptd q gd n mn lh b r n k ts h n m n e

Ah ˆ mb gh h cd ms h s h d r n e s gd q d k d û ms Eq d d Ch Ω d q d ms h ˆ k ?k f d aq ˆ - Sgd cd s d q lh m̂ s h n m n e s gd 1 3

b n d flb h d ms r ld ms h n md c h m ˆ ood mch w A h r s gd ˆ ar n k ts d b n q d n e s gd r tod q f q ˆ uh s x s gd n q x- Sgd r d

mtlad q r cd b h cd s gd d wok h b h s e n q l n e s gd r tod q r xlld s q x s q ˆ mr e n q l̂ s h n m q tk d r ˆ mc h lok h b h s k x

cd s d q lh md s gd ffd k c d ptˆ s h n mr n e r tod q f q ˆ uh s x+ gd mb d h s r b k ˆ r r h b ˆ k cxmˆ lh b r - Vd ˆ k q d ˆ cx

r s q d r r d c s ĝ s s gd ud q x d wh r s d mb d n e ?q mn k c, Ad k s q ˆ lh fitw aq ˆ md r b q h s h b ˆ k k x cd od mcr n m s gd

oq d b h r d mtld q h b ˆ k û k td r n e s gd k ˆ f q ˆ mf h ˆ m b n d flb h d ms r vgh b g n m s gd h q s tq m cd od mc+ h m ˆ
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B- 0 Pgd n mn lh b r n k ts h n m n e s gd Ah ] mb gh r e n q s gd b tq u] s tq d r n e cd f q d d c ⊗ 1
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∂� a ) � a MA
∂

(
ΦA TΦ

B T �a ΦB
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xh d k cr s gd e n k k n vh mf q d r tk s 9
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2
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H mr d q s h mf s gd q gd n mn lh b oˆ q ˆ ld s d q h y ˆ s h n mr ’ A- 8 ( z ’ A- 0 3 ( h ms n s gd Ah ˆ mb gh h cd ms h s x ’ A- 3 ( ˆ mc
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ld ms h n md c ˆ s s gd ad f h mmh mf n e s gh r r tar d b s h n m

B- 0 - 5 Dpt] s h n mr e q n l s gd 2 Σ) k d ud k n e s gd �� b tq u] s tq d
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b n mr h r s d ms ˆ mc ˆ clh s s gd b n lln m r n k ts h n m9

f 0 ; � 0 0
5 3

’ B- 0 8 (

H m s gh r v̂ x vd ĝ ud q d b n mr s q tb s d c s gd e n q ltk ˆ s h n m ax Ad q f r gn d Ω d s ˆ k - n e lh mh lˆ k C ; 6

r tod q f q ˆ uh s x+ ats vd ĝ ud ˆ k r n k d ˆ q md c s gˆ s h s ˆ clh s r ˆ mn m s q h uh ˆ k cd e n q l̂ s h n m d mb n cd c h m

s gd oˆ q ˆ ld s d q f 0 - Nauh n tr k x s gd ô q ˆ ld s d q f 0 b n tk c mn s ad r d d m ax s gd ˆ ts gn q r n e Z 2 [ r h mb d

s gd x ch c mn s b n mr h cd q pt̂ cq ˆ s h b e d q lh n m s d q lr h m s gd s q ˆ mr e n q lˆ s h n m q tk d r n e s gd e d q lh n mr

ˆ mc h lok h b h s k x ffwd c ˆ b gn h b d n e f 0 ˆ cn os h mf ˆ b d q s ˆ h m q d k ˆ s h ud r s q d mf s g n e s gd jh md s h b s d q lr

h m s gd k ˆ f q ˆ mf h ˆ m-

B- 1 - 1 Dpt] s h n mr e q n l s gd 2 Σ r d b s n q n e s gd F X 3 [ ) Ah ] mb gh

H m s gd b ˆ r d vd ts h k h y d s gd 2 , e n q l e n q ltk ˆ s h n m vd gˆ ud s n r ˆ s h r e x ˆ k r n s gd Ah ˆ mb gh h cd ms h s x n e

s gd F Y 3 [ , b tq û s tq d - Sgh r k ˆ s s d q gˆ r ˆ 2 Φ, r d b s n q s ĝ s ch Ωd q d ms k x e q n l s gd b ˆ r d n e s gd 1 , e n q l

h r mn s h cd ms h b ˆ k k x r ˆ s h r ffd c ax s gd r n k ts h n m n e s n q r h n m, Ah ˆ mb gh d ptˆ s h n m- Sgh r r d b s n q xh d k cr

s gd e n k k n vh mf d pt̂ s h n m9

/ ; d � δ τ
)
Φ

∂ T �Za π
Y ΛΛ [
∂ � 2

1
sΦ

∂ T �Za b φ∂ TΦ
A T �b ΦA

)
η

1
Φ

∂ T φ∂ TΦ
A T �Za ΦA

(
T U Z T U a ’ B- 1 / (

vgh b g h lon r d r s gd e n k k n vh mf s vn b n mr s q ˆ h ms r n m s gd b n d flb h d ms r 9

5

6
� 0 1 s � 0 1 7

6
f 0 ; /

5

6
) 0 1 η � 0 1 7

6
f 0 ; / ’ B- 1 0 (

vgh b g ˆ q d r n k ud c ax s gd e n k k n vh mf b n mch s h n mr 9

s ; � η

2
: f 0 ;

0

5 3
’ 2 ) 0 3 η ( ’ B- 1 1 (

B- 1 - 2 Dpt] s h n mr e q n l s gd 1 Σ r d b s n q n e s gd F X 3 [ ) Ah ] mb gh

?s s gh r on h ms vd ĝ ud r s h k k s n b n mr h cd q s gd 1 Φ r d b s n q n e s gd F Y 3 [ , Ah ˆ mb gh vgh b g xh d k cr s gd

e n k k n vh mf d ptˆ s h n m9

/ ; � 1 µ d ¯ 0 � δ ( τ ω n p q Za b c F n p q Φ
∂ T �c Φ∂ T U Z T U a T U b

� g d � δ τΦ∂ T
�
�Za LA

∂ �b ) �Za b MA
∂

(
ΦA T U Z T U a T U b

� h s d � δ τΦ∂ T �Za b OA∂ΦA T U Z T U a T U b ) δ
1 d
� δ τΣ b Φ

∂ T �Za Φ∂ T U Z T U a T U b

’ B- 1 2 (

H s h r ud q x ltb g q d ˆ r r tq h mf s ĝ s ˆ k k s gd n s gd q r s q tb s tq d r b ˆ mb d k h cd ms h b ˆ k k x h m d p- ’ B- 1 2 ( ton m

s gd tr d n e s gd b n d flb h d ms r s gˆ s vd gˆ ud ˆ k q d ˆ cx cd s d q lh md c ˆ mc s gˆ s s gn r d h mun k uh mf F n p q

b ˆ mb d k ˆ k r n h cd ms h b ˆ k k x ton m ffwh mf s gd e n k k n vh mf û k td e n q s gd ô q ˆ ld s d q µ 9

µ ;
0

0 1
’ B- 1 3 (
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H m s gh r v̂ x vd gˆ ud b n lok d s d k x r n k ud c h m ˆ q gd n mn lh b v̂ x s gd Ah ˆ mb gh h cd ms h s h d r h mun k uh mf

an s g s gd s gq d d , e n q l ˆ mc s gd e n tq , e n q l b tq û s tq d r vgn r d r oˆ b d , s h ld ff d k c r s q d mf s gr ˆ q d ctˆ k

s n d ˆ b g n s gd q - ?k s n f d s gd q vd gˆ ud e n tmc s gd e n k k n vh mf r d s n e b n d flb h d ms r oˆ q ˆ ld s d q h y d c ax

s gd r h mf k d oˆ q ˆ ld s d q s gd s ˆ 9

ℓ 0 ; � 0
1 : ℓ 1 ; � 0

1 : a 0 ; � 0
7

a 1 ; 1 δ )0
1 3 � 0 5 δ : b 0 ; 0

2 � 1 δ : b 1 ; 0
2 � 1 δ

b 2 ; 0
1 : c 0 ;

0
3 : c 1 ;

0 � 1 δ
7 δ � 0 1

f 0 ; 0
5 3 ’ 0 3 η ) 2 ( : f 1 ; 0

0 1 7 ’ 1 η � 2 ( : f 2 ; 0
5 3 ’ 0 � 0 3 η (

f 3 ; 0
2 7 3 ’ � 1 η � 0 ( : θ 0 ; / : θ 1 ; /

κ 0 ;
2
1 )

2
1 δ � 2 : κ 1 ;

0
5 � 3 δ : λ 0 ;

0
2 � 1 δ � 0

λ 1 ;
0

3 δ � 5 : γ ; 0 : s ; � δ
2

p ; 0 : µ ; 0
0 1 : η ; η

Sgd r n k ts h n m ˆ r tr tˆ k h r ltk s h ok x b gd b jd c r h mb d s gd b n mr s q ˆ h ms r ˆ q d l̂ mx ln q d s gˆ m s gd

oˆ q ˆ ld s d q r s ĝ s b ˆ m ad ffwd c-

C Bn mr s q U h ms r n m s gd q gd n mn lh b U b s h n m b n d flb h d ms r e q n l b n loU q h r n m

vh s g PNT � U mc s gd �tw aq U md U b s h n m

Vd ĝ ud r gn vm s ĝ s s gd r d b n mc n q cd q an r n mh b k ˆ f q ˆ mf h ˆ m n e Z 0 [ h r h cd ms h b ˆ k + ˆ e s d q ˆ ooq n oq h ,

ˆ s d q d r b ˆ k h mf r s n s gd fitw, aq ˆ md k ˆ f q ˆ mf h ˆ m ’ 1 - 0 / ( - Nm s gd n s gd q gˆ mc s gd r tod q r xlld s q x

s q ˆ mr e n q l̂ s h n mr n e Z 0 [ ˆ f q d d + ˆ e s d q ˆ ooq n oq h ˆ s d q d r b ˆ k h mf r + vh s g s gn r d h r r th mf e q n l s gd q gd n ,

mn lh b ô q ˆ ld s d q h y ˆ s h n m n e s gd Ah ˆ mb gh h cd ms h s h d r oq d r d ms d c h m s gd oq d uh n tr r d b s h n mr - Dq f n

s gd an r n mh b r d b s n q n e s gd ˆ b s h n m n e C ; 6 r tod q f q ˆ uh s x r s q d ˆ lh mf e q n l s gd q gd n mn lh b ˆ o,

oq n ˆ b g ltr s l̂ o+ ˆ e s d q s gd q d r b ˆ k h mf r ’ 3 - 0 2 ( + h ms n s gd fitw, aq ˆ md k ˆ f q ˆ mf h ˆ m ’ 1 - 0 / ( - Sgh r

gˆ ood mr h e b d q s ˆ h m q d k ˆ s h n mr n m s gd b n d flb h d ms r e g n e s gd an r n mh b ˆ b s h n m ’ A- 2 / ( ˆ q d r ˆ s h r ff d c-

H m s gd oq d r d ms r d b s h n m vd cd q h ud s gd r d b n mr s q ˆ h ms r on r s on mh mf s n ˆ e n q s gb n lh mf otak h b ˆ s h n m

s gd h q ud q h ff b ˆ s h n m vh s gh m s gd e tk k cd s d q lh mˆ s h n m n e ˆ k k s gd b n d flb h d ms r n e s gd e tk k q gd n mn lb

ˆ b s h n m-

Ch r b ˆ q ch mf s gd f q ˆ uh s h mn 0 , e n q lr ˆ mc s gd ch k ˆ s h mn φ s gd ˆ b s h n m Ktmf ˆ tf d cAjg m q d ctb d r s n 9

Ktmf ˆ tf d cAn r d ; e 0 P
Z0Z1 T U Z2 T − − − T U Z6 δ Z0 ϕ ϕ ϕ Z6

) e 1 Σ
Z0 cτ T U Z1 T − − − T U Z6 δ Z0 ϕ ϕ ϕ Z6

) e 2 d
τEΓ G Z0Z1 DΓ T U Z2 T − − − T U Z6 δ Z0 ϕ ϕ ϕ Z6

) e 3 FZa b F Y 3 [ T U Z T U a T U b ) e 4 F
Y 2 [ TF Y 3 [

)
}
� 2 5 / e 1 ΣZΣZ � 0 1 / e 2 d

τEΓ G Za EΓ
Za � 5 e 3 d

1 τ FZa b FZa b
(
Un k 6

Un k 6 ◦ 0

6 ˚
δ Z0 ϕ ϕ ϕ Z6 U

Z0 T − − − T U Z6 ’ C- 0 (

Dk h lh m̂ s h mf s gd ˆ twh k h ˆ q x ff d k cr s gˆ s q d ˆ k h y d s gd ffq r s n q cd q e n q lˆ k h r l vd b ˆ m q d vq h s d s gd

r d b n mc n q cd q e n q l n e s gd ˆ an ud k ˆ f q ˆ mf h ˆ m vgh b g q d ˆ cr ˆ r e n k k n vr 9

Jtmf ˆ tf d cAn r d ; cd s U
}
1 3 / e 0 Q Z f [ ) 2 5 / e 1 ⋆

λτ⋆λτ ) 5 e 3 d
� 1 τ Fκλµ π Fκλ µ π

) 0 1 / e 2 d
0
1
τEΓ G λµ EΓ

λµ

(
c 6 w ) e 4 F

Y 3 [ TF Y 2 [ ’ C- 1 (
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vgd q d Fκλµ π ˆ q d s gd gn k n mn lh b b n lon md ms r n e s gd ffd k c b tq û s tq d F Y 3 [ 9

F Y 3 [ ◦ cA Y 2 [ ; Fκλµ π c wκ T c wλ T c w µ T c w π ’ C- 2 (

Sgd ˆ mgn k n mn lh b b n lon md ms r n e s gd r ˆ ld s d mr n q vh s g fî s h mch b d r h r q d k ˆ s d c s n FZa b ax s gd
ˆ k q d ˆ cx d r s ˆ ak h r gd c q d k ˆ s h n m9

FZ0Z1Z2Z3 ;
0

0 1
d 1 τ δ Z0Z1Z2Z3 n p q F n p q ’ C- 3 (

?m ˆ k s d q m̂ s h ud v̂ x n e vq h s h mf s gd r ˆ ld k ˆ f q ˆ mf h ˆ m vgh b g h r pth s d b n mud mh d ms vgh k d cd ˆ k h mf

vh s g s gd d pt̂ s h n m n e ln s h n m h r s gd e n k k n vh mf n md 9

Jtmf ˆ tf d cAn r d ; cd s U ’ 1 3 / e 0 P Z f [ ) 2 5 / e 1 ⋆
λτ⋆λτ ( c

6 w

)
0

3
e 3 d

� 1 τF Y 3 [ T > F Y 3 [ ) e 4 F
Y 3 [ TF Y 2 [ ) 5 / e 2 d

τ DΓ T > DΓ ’ C- 4 (

Pd b ˆ k k h mf s ĝ s F Y 2 [ ; cA Y 2 [ ) DΓ T∀Γ s gd ffd k c d ptˆ s h n mr e n q s gd n md , e n q lr ∀Γ ˆ mc s gd

s gq d d e n q l A Y 2 [ b ˆ m ad q d r od b s h ud k x vq h s s d m ˆ r e n k k n vr 9 4

c > DΓ ;
e 4
5 / e 2

DΓ TF Y 3 [ ’ C- 5 (

c >
˜
d � 1 τ > F Y 3 [

[
; 1 DΓ T DΓ ’ C- 6 (

vgh k d s gd d pt̂ s h n m e n q s gd ch k ˆ s n m s ˆ jd r s gd e n k k n vh mf e n q l9

�τUn k 6 ; � e 3
0 3 3 / e 1

d � 1 τF Y 3 [ T > F Y 3 [ )
e 2
0 1 e 1

d τ DΓ T > DΓ ’ C- 7 (

Sgd Dh mr s d h m d ptˆ s h n m e n q s gd ld s q h b b ˆ m ad ffmˆ k k x vq h s s d m ˆ r e n k k n vr 9
)
Ph b λµ �

0

1
f λ µ P

(
; S τ

λµ ) S Dλµ

S τ
λ µ ; � 2

1

e 1
e 0

)
⋆λτ⋆ µ τ �

0

1
f λµ ⋆

π τ⋆ π τ

(
’ C- 8 (

S Dλ µ ; � 0

0 /

e 3
e 0

)
Fλϕ ϕ ϕ F ϕ ϕ ϕ

µ � 0

7
f λµ F ϕ ϕ ϕ ϕ F ϕ ϕ ϕ ϕ

(
’ C- 0 / (

vgd q d s gd cn s r cd mn s d r ˆ s tq ˆ s d c h mch b d r -

C- 0 Dlad cch mf s gd 1 ) aq ] md r n k ts h n m h m r tod q f q ] uh s x

H m n q cd q s n d lad c s gd s vn aq ˆ md r n k ts h n m ch r b tr r d c h m r d b s h n m 1 h ms n lh mh lˆ k C ; 6

r tod q f q ˆ uh s x n md ĝ r s n aq h mf + ax ld ˆ mr n e ffd k c q d cd ffmh s h n mr + s gd k ˆ f q ˆ mf h ˆ m ’ C- 4 ( s n s gd

r s ˆ mĉ q c e n q l n e ’ 1 - 0 ( n q d ud m ’ 1 - 0 / ( h e vd v̂ ms s n r vh s b g n m ?q mn k c, Ad k s q ˆ lh fitwd r - Kd s

tr ch uh cd s gd s ˆ r j h m s vn ô q s r - Eh q r s vd r gn v s ĝ s vd b ˆ m ˆ k v̂ xr d lad c s gd aq ˆ md r n k ts h n m

vh s gn ts fitwd r + md ws vd b n mr h cd q s gd d lad cch mf n e s gd fitw aq ˆ md r n k ts h n m ˆ mc vd vn q j

n ts s gd b n mch s h n m n m s gd k ˆ f q ˆ mf h ˆ m b n d flb h d ms r s ĝ s gˆ r s n ad r ˆ s h r ffd c h m n q cd q e n q r tb g

ˆ m d lad cch mf s n ad e d ˆ r h ak d -

4Gd p d vd tr d s gd ] op h n p h h me n p l] s h n m s g] s R 4 : � R 3 -
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C- 0 - 0 K] s b gh mf vh s g s gd otq d aq ] md ] b s h n m

Sgd ff q r s s gh mf s n cn h m n q cd q s n b n lô q d ’ C- 4 ( vh s g ’ 1 - 0 ( h r s n s q tmb ˆ s d s gd f ˆ tf d ffd k cr ∀Γ

ax r d s s h mf s gd l s n y d q n + vgh b g h r ˆ b n mr h r s d ms n od q ˆ s h n m h m s gd ff d k c d ptˆ s h n mr ’ C- 5 ( + ’ C- 6 (

ˆ mc ’ C- 7 ( - Rd b n mck x vd r d s s gd b n d flb h d ms n e s gd Dh mr s d h m s d q l s n s gd e n k k n vh mf û k td 9

e 0 ; � 0

4 ˚ 1 ˚
; � 0

1 3 /
’ C- 0 0 (

Sgh r h r ˆ k v̂ xr on r r h ak d r h mb d s gd n ud q ˆ k k b n mr s ˆ ms h m e q n ms n e s gd k ˆ f q ˆ mf h ˆ m h r ˆ e q d d ô ,

q ˆ ld s d q ˆ mc r tod q r xlld s q x ffwd r ˆ k k s gd n s gd q b n d flb h d ms r h m s d q lr n e e 0 - H m s gd r d ptd k

s gd n s gd q b n d flb h d ms r ]e 1 . ]e 2 . ]e 3 ˆ q d ld ˆ ms s n ˆ s s ˆ h m s gd û k td oq d ch b s d c ax r tod q r xlld s q x

vgd m s gd Dh mr s d h m s d q l h r b ˆ mn mh b ˆ k k x mn q l̂ k h y d c ˆ r h m d ptˆ s h n m ’ C- 0 0 ( 9 5

]e 1 ;
e 1

� 1 3 / e 0
: ]e 2 ;

e 2
� 1 3 / e 0

: ]e 3 ;
e 3

� 1 3 / e 0
’ C- 0 1 (

Sgd r d b n mc ˆ mc s gh q c r s d or b n mr h r s r n e ˆ q d r b ˆ k h mf n e s gd ch k ˆ s n m ˆ mc n e s gd F Y 3 [ , e n q l- Vd

ts h k h y d s gd h cd ms h ffb ˆ s h n mr oq n uh cd c ax d p- ’ 3 - 0 2 ( + vh s g s gd q d ptd r s s ĝ s ˆ e s d q q d r b ˆ k h mf s gd

jh md s h b s d q lr ad b n ld b ˆ mn mh b ˆ k mˆ ld k x9

5 ]e 3 σ
1 ;

0

1 3
]e 3 ;

0

8 5
: 2 5 / ]e 1 κ

1 ; 2 5 / ]e 1
1

4
; � 0

3
’ C- 0 2 (

Sgd b n mr h r s d mb x n e s gd ˆ an ud d pt̂ s h n mr h lok h d r s gˆ s vgd m e 0 h r md f ˆ s h ud + e 1 , / r gn tk c

ˆ k r n ad md f ˆ s h ud ˆ mc e 3 / / r gn tk c h mr s d ˆ c ad on r h s h ud - Sgh r q d pth q d ld ms + ˆ k s gn tf g vd

gˆ ud mn s xd s ffwd c s gd b n d flb h d ms r ax r tod q r xlld s q x+ r gn tk c ad h m ˆ mx v̂ x q d r od b s d c+ r h mb d

h s b n q q d r on mcr s n on r h s h uh s x n e s gd d md q f x h m s gd ln r s k x lh mtr b n mud ms h n mr e n q s gd ld s q h b

r h f m̂ s tq d - H m s gh r v̂ x vd ffmc9

]e 3 ;
0

3
’ C- 0 3 (

]e 1 ; � 0

4 6 5
’ C- 0 4 (

C- 1 K] s b gh mf vh s g s gd fitw aq ] md ] b s h n m

H m n q cd q e n q s gd fitw aq ˆ md ˆ b s h n m ’ 1 - 0 / ( s n lˆ s b g s gd an r n mh b ˆ b s h n m n e r tod q f q ˆ uh s x e tq s gd q

b n mch s h n mr gˆ ud s n ad r ˆ s h r ff d c ax s gd ˆ b s h n m b n d flb h d ms r - Vd oq d r d ms k x cd q h ud s gd l- Eh q r s

vd b n mr h cd q s gd q d r b ˆ k h mf md b d r r ˆ q x s n aq h mf s gd jh md s h b s d q l n e s gd f ˆ tf d ffd k cr ∀λ s n s gd

mn q l̂ k h y ˆ s h n m tr d c h m d p- ’ 1 - 0 / ( - Pd e d q q h mf s n d p- ’ 3 - 0 2 ( vd r d d s ĝ s s gd md b d r r ˆ q x q d r b ˆ k h mf

h r f h ud m ax9

ρ 1 ; � e 0
3 e 2

ψ ’ C- 0 5 (

Sgd m vd b ˆ m d û k t̂ s d + h m s d q lr n e e 4 s gd û k td n e s gd ô q ˆ ld s d q θ ˆ ood ˆ q h mf h m s gd k ˆ ,

f q ˆ mf h ˆ m ’ 1 - 0 / ( - Vd ffmc s gd b n mch s h n m9

θ ;
e 4

1 3 / e 0
σ ρ 1 ;

ψ

2 7 3
’ C- 0 6 (

5En p s gd p d ] cd p mn s e ] lh k h ] p vh s g s gd p gd n mn lx ] oop n ] b g8 ok d ] r d p d ld lad p s g] s gd p d s gd b tp u] s tp d

1 , e n p l h r mn p l] k h y d c s n r s p d mf s g n md r n s g] s s gd r b ] k ] p b tp u] s tp d ] mc s gd Ph b b h s d mr n p s g] s vd ts h k h y d ] p d

0 . 1 n e s gn r d ts h k h y d c h m s p ] ch s h n m] k s d mr n p b ] k b tk tr ] mc r s ] mc] p c Pd k ] s h uh s x s d ws an n jr -
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Ts h k h y h mf σ ; 0
0 1 + s gd h cd ms h ffb ˆ s h n m ’ C- 0 5 ( ˆ mc9

e 4 ; � e 3 ;
0

3
· ’ 1 3 / e 0 ( ’ C- 0 7 (

vd f d s 9

e 2 ; 1 e 0 ≃ ]e 2 ; � 0

0 1 /
’ C- 0 8 (

D =twh k h U q x h s d lr n e s gd b n mr s q tb s h n m

H m s gh r ô od q vd ts h k h y d s vn ch Ωd q d ms â r h r n e f ˆ llˆ l̂ s q h b d r h m C ; 6 - Nmd aˆ r h r +

s gd ˆ ms h r xlld s q h b n md r h r s gd ad r s r th s d c s n b gd b j h cd ms h s h d r h m s gd f d md q ˆ k q gd n mn lh b

b n mr s q tb s h n m n e s gd s gd n q x- Sgd r d b n mc â r h r + s gd r ok h s n md + h r h mr s d ˆ c vd k k , ˆ cˆ os d c s n

aq ˆ md r n k ts h n mr ˆ mc h s h r ad r s , r th s d c e n q s gd ˆ mˆ k xr h r n e Jh k k h mf r oh mn q d ptˆ s h n mr -

D- 0 , 9 6 f ] ll] l] s q h b d r h m s gd ] ms h r xlld s q h b a] r h r

?r ld ms h n md c h m s gd l̂ h m s d ws s gd f ˆ llˆ lˆ s q h b d r h m C ; 6 Lh mjn vr jh r h f mˆ s tq d vh s g

ln r s k x lh mtr ld s q h b 9

∧ �Z . �a { ; 1 ϵ Za 0 7 − 7 : ϵ Za ; ch ˆ f ∧ ) . � . � . � . � . � . �{ ’ D- 0 (

ˆ q d ˆ k k ˆ ms h r xlld s q h b �QZ ; ��Z ˆ mc ˆ clh s B� ; 0 7 − 7 ˆ r b gˆ q f d b n mi tf ˆ s h n m lˆ s q h w- ?
b n mud mh d ms d wok h b h s q d oq d r d ms ˆ s h n m h r s gd e n k k n vh mf n md 9

�� ;

{

⎠⎠⎠⎠⎠⎠⎠⎠⎠⎠⎠⎪

/ / / / / / g /

/ / g / / / / /

/ � g / / / / / /

/ / / / / / / g

/ / / / / � g / /
/ / / / g / / /

� g / / / / / / /

/ / / � g / / / /

⎛

⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎝

: �0 ;

{

⎠⎠⎠⎠⎠⎠⎠⎠⎠⎠⎠⎪

/ 0 / / / / / /

� 0 / / / / / / /

/ / / / / / 0 /

/ / / / � 0 / / /

/ / / 0 / / / /

/ / / / / / / 0

/ / � 0 / / / / /

/ / / / / � 0 / /

⎛

⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎝

�1 ;

{

⎠⎠⎠⎠⎠⎠⎠⎠⎠⎠⎠⎪

/ / / / / / / � 0
/ / / / / � 0 / /
/ / / / 0 / / /

/ / / / / / 0 /

/ / � 0 / / / / /

/ 0 / / / / / /

/ / / � 0 / / / /

0 / / / / / / /

⎛

⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎝

: �2 ;

{

⎠⎠⎠⎠⎠⎠⎠⎠⎠⎠⎠⎪

/ / / / 0 / / /

/ / / � 0 / / / /

/ / / / / / / 0

/ 0 / / / / / /

� 0 / / / / / / /

/ / / / / / � 0 /
/ / / / / 0 / /

/ / � 0 / / / / /

⎛

⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎝

’ D- 1 (
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�3 ;

{

⎠⎠⎠⎠⎠⎠⎠⎠⎠⎠⎠⎪

/ / / 0 / / / /

/ / / / 0 / / /

/ / / / / 0 / /

� 0 / / / / / / /

/ � 0 / / / / / /

/ / � 0 / / / / /
/ / / / / / / � 0
/ / / / / / 0 /

⎛

⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎝

: �4 ;

{

⎠⎠⎠⎠⎠⎠⎠⎠⎠⎠⎠⎪

/ / / / / � 0 / /

/ / / / / / / 0

/ / / 0 / / / /

/ / � 0 / / / / /

/ / / / / / � 0 /
0 / / / / / / /

/ / / / 0 / / /

/ � 0 / / / / / /

⎛

⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎝

�5 ;

{

⎠⎠⎠⎠⎠⎠⎠⎠⎠⎠⎠⎪

/ / � 0 / / / / /

/ / / / / / 0 /

0 / / / / / / /

/ / / / / 0 / /

/ / / / / / / 0

/ / / � 0 / / / /

/ � 0 / / / / / /

/ / / / � 0 / / /

⎛

⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎝

:

’ D- 2 (

D- 0 - 0 O] tk h l] s q h b d r

Vd ˆ k r n r od k k n ts s gd d wok h b h s e n q l n e s gd s gq d d Ô tk h l̂ s q h b d r s gˆ s vd tr d h m n tq b n m,

r s q tb s h n m9

ρΓ90 . 1 . 2 9 ρ 0 ;

}
/ 0

0 /

(
: ρ 1 ;

}
/ � g
g /

(
: ρ 2 ;

}
0 /

/ � 0

(
’ D- 3 (

D- 1 , 9 6 f ] ll] l] s q h b d r h m s gd r ok h s a] r h r

Sgd f ˆ llˆ lˆ s q h b d r h m s gd r ok h s aˆ r h r ˆ q d cd uh r d c s n ad vd k k , ˆ cˆ os d c s n s gd 1 , aq ˆ md

r n k ts h n mr - Sn s gh r d Ωd b s vd r ok h s s gd r d ud m, ch ld mr h n mˆ k fî s h mch b d r ˆ b b n q ch mf s n s gd e n k k n vh mf

mn s ˆ s h n mr 9

ℓ. a . b . ↪ ↪ ↪ ;

]
ℓ́. ´ a . ´b . ↪ ↪ ↪ ; ´0 . ´1 . ´2 aq ˆ md vn q k c un k tld ch q d b s h n mr

N. P. Q. ↪ ↪ ↪ ; 0 . 1 . 2 . 3 ch q d b s h n mr s q ˆ mr ud q r d s n s gd aq ˆ md
’ D- 4 (

Md ws vd vq h s d s gd 6 , ch ld mr h n mˆ k 7 · 7 f ˆ ll̂ lˆ s q h b d r ˆ r s gd e n k k n vh mf s d mr n q oq n ctb s r

� flZ ; β flZ ⊕ σ 4

�N ; 0 1 − 1 ⊕ σ N ’ D- 5 (

vgd q d

∧ β flZ . β fl a { ; 1 ϵ flZfl a : ϵ ; ch ˆ f ’ ) . � . � (
∧ σ N . σ P { ; � 1 γ NP
∧ σ 4 . σ P { ; / ’ D- 6 (

Dwok h b h s k x+ h m s d q lr n e s gd Ô tk h lˆ s q h b d r + vd b ˆ m r d s 9

β fl0 ; ρ 1 : β fl1 ; h ρ 0 : β fl2 ; h ρ 2 ’ D- 7 (
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ˆ mc

σ 0 ; h ρ 0 ⊕ 0 1 − 1
σ 0 ) g ; h ρ 0 ⊕ ρ g : ’ g ; 0 . 1 . 2 (

σ 4 ; ρ 2 ⊕ 0 1 − 1 ’ D- 8 (

H m s gh r aˆ r h r s gd b ĝ q f d b n mi tf ˆ s h n m lˆ s q h w h r mn s s gd h cd ms h s x lˆ s q h w+ q ˆ s gd q h s h r s gd

e n k k n vh mf r xlld s q h b l̂ s q h w9

B ; h ρ 1 ⊕ B 3 ’ D- 0 / (

B 3 ; ρ 2 ⊕ h ρ 1 ’ D- 0 0 (

Mod 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 mb d r

Z 0 [ O- J- Sn vmr d mc ˆ mc O- û m Mh d tvd mgth y d m+ FY t f d c r d u d m, c h ld mr h n mY k r t o d q f q Y u h s x + Og x r -

Kd s s - A 0 1 4 ’ 0 8 7 2 ( 3 0 Z 8 IROH PD [ -

Z 1 [ ?- Rˆ k ˆ l ˆ mc D- Rd y f h m+ RN’ 3 ( FY t f h mf n e M ; 1 Rt o d q f q Y u h s x h m Rd u d m, c h ld mr h n mr + Og x r -

Kd s s - A 0 1 5 ’ 0 8 7 2 ( 1 8 4 Z 8 IROH PD [ -

Z 2 [ D- Ad q f r gn d Ω+ H - F- Jn g ˆ mc D- Rd y f h m+ WY mf , Lh k k r . Dh mr s d h m Rt o d q f q Y u h s x h m

Rd u d m, c h ld mr h n mr + Og x r - Qd u - C 2 1 ’ 0 8 7 4 ( 0 2 4 2 Z 8 IROH PD [ -

Z 3 [ D- Ad k s q ˆ lh + No d q d lY s d lY s h b g d 3 ’ 0 7 7 8 ( 2 / 3 -

Z 4 [ U- H - ?q mn k c+ Rt q k Y f ` d n l̀d s q h d c h �̀d q d ms h d k k d c d r f q n t o d r c d Kh d c d c h ld mr h n m h mffmh d d s r d r

Y o o k h b Y s h n mr flY k ´ g x c q n c x mY lh p t d c d r fit h c d r o Y q e Y h s r + :mmY k d r H mr s - En t q h d q 0 5 ’ 0 8 5 5 ( 2 0 8 -

Z 5 [ U- H - ?q mn k c ˆ mc A- ?- Jgd r h m+ Sn o n k n f h b Y k Ld s g n c r h m Gx c q n c x mY lh b r + Roq h mf d q , Ud q k ˆ f ’ 0 8 8 7 ( -

Z 6 [ L- Gffi d mn m+ Rt q k Y s n o n k n f h d c d r k h f md r c d b n t q Y ms c Y mr t m b Y r o Y q s h b t k h d q + Bn lo s - Qd mc - Gd a c -

Rd Y mb d r :b Y c - Rb h - = 1 5 1 ’ 0 8 5 5 ( 2 0 1 - 1 5 1 ’ 0 8 5 5 ( 2 0 1 , 2 0 3

Z 7 [ I- Ds mxq d + P- Fgq h r s + Bn ms Y b s s n o n k n f x Y mc g x c q n c x mY lh b r 9 H - Ad k s q Y lh ffd k c r Y mc s g d Rd h e d q s

b n mi d b s t q d + Mn mk h md Y q h s x 0 2 ’ 1 / / / ( 3 3 0 -

Z 8 [ P- Fgq h r s + Nm s g d b n ms Y b s f d n ld s q x Y mc s n o n k n f x n e h c d Y k fit h c r + h m GY mc a n n j n e LY s g d lY s h b Y k

Ek t h c Cx mY lh b r - Un k t ld H U + Dk r d uh d q ’ 1 / / 6 ( + oo- 0 z 2 7 -

Z 0 / [ R- Bgh k cq d r r + Bn mr s q t b s h n m n e r s d Y c x , r s Y s d g x c q n lY f md s h b c x mY ln r - H - Ro Y s h Y k k x o d q h n c h b ff d k c r +

q d on q s LE, 4 2 + Bn tq ˆ ms H mr s h s ts d n e Lˆ s gd l̂ s h b ˆ k Rb h d mb d r ’ 0 8 5 6 ( -

Z 0 0 [ R- Bgh k cq d r r Md v r n k t s h n mr n e s g d j h md lY s h b c x mY ln o q n a k d l + I - LY s g - Og x r - 0 0 ’ 0 8 6 / ( 2 / 5 2 -

Z 0 1 [ S- Cn laq d + T- Eq h r b g+ I- L- Fq d d md + L- Gd mn m+ ?- Ld gq ˆ mc ?- L- Rn v̂ q c+ Bg Y n s h b

r s q d Y lk h md r h m s g d :AB fin vr + I - Ek t h c Ld b g - 0 5 6 ’ 0 8 7 5 ( 2 4 2 -

Z 0 2 [ N- H - An f n x̂ uk d mr jh i + H mffmh s d e Y lh k h d r n e d w Y b s o d q h n c h b r n k t s h n mr s n s g d MY u h d q , Rs n j d r

d p t Y s h n mr + Ln r b n v LY s g - I - 2 ’ 1 / / 2 ( 1 5 2 -

Z 0 3 [ N- An f n x̂ uk d mr jh i ˆ mc A- Etb gr r s d h md q + Dw Y b s MRD r n k t s h n mr vh s g b q x r s Y k k n f q Y o g h b

r x lld s q h d r Y mc mn s q Y mr e d q n e d md q f x s g q n t f g s g d r o d b s q t l + I - Fd n l- Og x r - 4 3 ’ 1 / / 4 ( 2 1 3 -
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Z 0 4 [ U- H - ?q mn k c+ Nm s g d d u n k t s h n m n e Y lY f md s h b e d k c t mc d q s g d Y b s h n m n e s q Y mr o n q s Y mc c h �t r h n m +

h m Uk Y c h lh q H - :q mn k c 9 Bn k k d b s d c Vn q j r - Un k t ld H H 9 Gx c q n c x mY lh b r ) Ah e t q b Y s h n m Sg d n q x ) Y mc

:k f d a q Y h b Fd n ld s q x 0 7 5 4 z 0 7 6 1 + ?- A- Fh ud ms ˆ k + A- ?- Jgd r h m+ ?- M- Û q b gd mjn + U- ?- Û r r h k h d u

ˆ mc N- Ŵ - Uh q n d cr - + Roq h mf d q , Ud q k ˆ f Ad q k h m Gd h cd k ad q f 1 / 0 3 + oo- 3 / 4 z 3 0 8 Z n q h f h mˆ k k x

otak h r gd c h m Rn ld Oq n a k d lr h m Ln c d q m :mY k x r h r ’ h m Ptr r h ˆ m( H y c- LFT+ Ln r b n v Ptr r h ˆ

’ 0 8 7 3 ( + oo- 7 z 1 0 [ -

Z 0 5 [ F- D- L̂ q r g+ En q b d , Eq d d LY f md s h b Eh d k c r 9 Rn k t s h n mr ) Sn o n k n f x Y mc :o o k h b Y s h n mr + Vn q k c

Rb h d ms h ffb + Rh mf ˆ on q d ’ 0 8 8 5 ( -

Z 0 6 [ R- Bgh k cq d r r ˆ mc ?- C- Fh k ad q s + Rs q d s b g ) s vh r s ) e n k c 9 s g d e Y r s c x mY ln + Roq h mf d q , Ud q k ˆ f ’ 0 8 8 4 ( -

Z 0 7 [ R- D- In md r ˆ mc ?- C- Fh k ad q s + Cx mY ln Y b s h n m h m s g d :AB fin vr t r h mf r x lld s q h d r + Fd n o g x r -

:r s q n o g x r - Ek t h c Cx mY lh b r 0 . 7 ’ 1 / 0 3 ( 7 2 -

Z 0 8 [ O- Eq ffi d ˆ mc ?- R- Rn q h m+ Bk Y r r h ffb Y s h n m n e :q mn k c , Ad k s q Y lh Ek n vr Y mc s g d h q Gh c c d m Rx lld s q h d r +

Og x r - OY q s - Mt b k - 3 5 ’ 1 / 0 4 ( 3 8 6 Z Xp@hu904/0-/35/3 [ Z 8 IROH PD [ -

Z 1 / [ O- Eq ffi d ˆ mc ?- R- Rn q h m+ 1 , a q Y md r vh s g :q mn k c , Ad k s q Y lh Ek t w d r e q n l Lh mh lY k C ; 6

Rt o d q f q Y u h s x + En q s r b g - Og x r - 5 2 ’ 1 / 0 4 ( 3 0 0 Z Xp@hu904/3-/57/1 [ Z 8 IROH PD [ -

Z 1 0 [ O- Eq ffi d + O- ?- Fq ˆ r r h ˆ mc ?- R- Rn q h m+ Gx o d q h mr s Y ms n mr ) s g d Ad k s q Y lh Dp t Y s h n m Y mc

Sq h g n k n ln q o g h b LY o r + En q s r b g - Og x r - 5 3 ’ 1 / 0 5 ( 0 4 0 Z Xp@hu904/8-/8/45[ Z 8 IROH PD [ -

Z 1 1 [ C- ?mr d k lh ˆ mc O- Eq ffi d + Sn o n k n f h b Y k s vh r s h m e n t q , c h ld mr h n mr ) Q , c t Y k h s x Y mc g x o d q h mr s Y ms n mr +

Mt b k - Og x r - A 3 . 3 ’ 0 8 8 2 ( 1 7 7 Z gco�sg.8100010[ Z 8 IROH PD [ -

Z 1 2 [ G- K–t+ B- M- On od ˆ mc J- R- Rs d k k d + Ud q s h b Y k u d q r t r c h Y f n mY k c h ld mr h n mY k q d c t b s h n m e n q

o , a q Y md r + Mt b k - Og x r - A 3 7 0 ’ 0 8 8 5 ( 2 0 2 Z gco�sg.85/4/71[ Z 8 IROH PD [ -

Z 1 3 [ O- L- Bn vĉ k k + G- K–t+ B- M- On od + J- R- Rs d k k d ˆ mc O- J- Sn vmr d mc+ Cn lY h m vY k k r h m lY r r h u d

r t o d q f q Y u h s h d r + Mt b k - Og x r - A 3 7 5 ’ 0 8 8 6 ( 3 8 Z gco�sg.85/7062[ Z 8 IROH PD [ -

Z 1 4 [ K- B̂ r s d k k ˆ mh + P- C# ?tq h ˆ ˆ mc O- Eq ffi d d cr - + Rt o d q f q Y u h s x Y mc Rs q h mf Sg d n q x 9 Y f d n ld s q h b

o d q r o d b s h u d + Vn q k c Rb h d ms h ff b ’ 0 8 8 / ( -

Z 1 5 [ O- Eq ffi d Fq Y u h s x 9 Y Fd n ld s q h b Y k Bn t q r d - Un k t ld Nmd Y mc Svn + Roq h mf d q ’ 1 / 0 2 ( -

Z 1 6 [ E- Bn q cˆ q n + O- Eq ffi d + K- Ftˆ k s h d q h + O- Sd q ln mh ˆ ˆ mc L- Sq h f h ˆ ms d + M ; 7 f Y t f h mf r q d u h r h s d c 9 :m

Dw g Y t r s h u d b k Y r r h ffb Y s h n m + Mt b k - Og x r - A 4 2 1 ’ 0 8 8 7 ( 1 3 4 Z gco�sg.87/3/45[ Z 8 IROH PD [ -

Z 1 7 [ A- cd Vh s + G- Rˆ ls k d ad m ˆ mc L- Sq h f h ˆ ms d + Nm KY f q Y mf h Y mr Y mc f Y t f h mf r n e lY w h lY k

r t o d q f q Y u h s h d r + Mt b k - Og x r - A 5 4 4 ’ 1 / / 2 ( 8 2 Z gco�sg./101128[ Z 8 IROH PD [ -

Z 1 8 [ O- Eq ffi d + Bn lld ms r n m s g d Rh w H mc d w Og n s n m h m C ; 0 0 Rt o d q f q Y u h s x Y mc s g d FY t f h mf n e Eq d d

Ch �d q d ms h Y k :k f d a q Y r + Bk Y r r - Pt Y ms - Fq Y u - 0 ’ 0 8 7 3 ( K7 0 Z 8 IROH PD [ -

Z 2 / [ B- Bgd û k k d x ˆ mc R- Dh k d mad q f + Bn g n ln k n f x Sg d n q x n e Kh d Fq n t o r Y mc Kh d :k f d a q Y r +

Sq ˆ mr ˆ b s h n mr n e s gd ?ld q h b ˆ m L̂ s gd lˆ s h b ˆ k Rn b h d s x Sq Y mr - :l- LY s g - Rn b - 5 2 ’ 0 8 3 7 ( 7 4 -

Z 2 0 [ P- C# ?tq h ˆ ˆ mc O- Eq ffi d + Fd n ld s q h b Rt o d q f q Y u h s x h m C ; 0 0 Y mc H s r Gh c c d m Rt o d q f q n t o + Mt b k -

Og x r - A 1 . 0 ’ 0 8 7 1 ( 0 / 0 Z Dq q Y s t l h a h c - A 1 . 5 ’ 0 8 7 1 ( 3 8 5 [ Z 8 IROH PD [ -

Z 2 1 [ F- Ch ah s d s s n + I- I- Ed q m ffiˆ mcd y , Ld k f ˆ q d i n ˆ mc C- Lˆ q ptffi d r + :k k f Y t f h mf r Y mc r s Y a k d c d Rh s s d q h m

C ; 6 g Y k e , lY w h lY k r t o d q f q Y u h s x + I GDO 0 0 ’ 1 / 0 4 ( / 2 6 Z Xp@hu904/5-/0183[ Z 8 IROH PD [ -

z 4 5 z


