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Sgd q d b d ms xd ˙ q r r ˙ v b q tb h ˙ k oq n f q d r r h m s gd b n mr s q tb s h n m n e s gd n q h d r n e f q ˙ uh s x h m h ms d q ˙ b s h n m

vh s g n md n q ln q d l̇ r r h ud r oh m, 1 o˙ q s h b k d r - =e s d q ˙ k n mf ptd r s + r s ˙ q s d c vh s g s gd r d lh ṁ k

o˙ od q n e Eh d q y ˙ mc Ȯ tk h Z 0 “ + jd x q d r tk s r vd q d n as ˙ h md c e n q ˙ r h mf k d + r d k e , h ms d q ˙ b s h mf l̇ r r h ud

f q ˙ uh s n m h m ˙ mn m, cxṁ lh b ˙ k a˙ b jf q n tmc h m Z 1 + 2 “ ˙ mc Z 3 “ + vgh k d r tar d ptd ms h mud r s h f ˙ s h n mr

k d c s n s gd b tq q d ms e n q ltk ˙ s h n m n e lt k s h ld s q h b s gd n q h d r + vgd q d s gd l˙ r r k d r r f q ˙ uh s n m h s r d k e

s ˙ jd r o˙ q s h m s gd cxm˙ lh b r ˙ mc ln q d s ġ m n md l˙ r r h ud f q ˙ uh s n m l˙ x ad oq d r d ms - Sgd r d

q d r tk s r vd q d ff q r s e n tmc h m s gd ld s q h b e n q ltk ˙ s h n m n e f q ˙ uh s x Z 4 z 6 “ ˙ mc k ˙ s d q d ws d mcd c s n s gd

uh d k ad h m b ˙ r d h m Z 7 “ - ’ Rd d ˙ k r n Z 8 “ e n q ˙ m d ˙ q k h d q oq n on r ˙ k - (

=k s n f d s gd q + s gd r d vn q jr oq n uh cd ˙ m d ws d mcd c b n lok d s h n m n e s gd n q h f h ṁ k Eh d q y , Ȯ tk h

oq n f q ˙ l Z 0 “ + r gn vh mf h m o˙ q s h b tk ˙ q s gd d wh r s d mb d n e b k ˙ r r d r n e s gd n q h d r cd un h c n e s gd o˙ s gn ,

k n f h b ˙ k An tk v̇ q d , Cd r d q f gn r s Z 0 / “ + k n mf ad k h d ud c s n ad tṁ un h ċ ak d h m ˙ mx cd e n q l˙ s h n m n e

f q ˙ uh s x ax ld ˙ mr n e mn m, cd q h u̇ s h ud on s d ms h ˙ k r - En q q d uh d vr ˙ mc ln q d b n lok d s d gh r s n q h b ˙ k

˙ b b n tms r r d d d - f - Z 0 0 z 0 2 “ - En q ˙ b q h s h b ˙ k od q r od b s h ud r d d Z 0 3 “ -

Sgd f n ˙ k n e s gh r vn q j h r s n h mud r s h f ˙ s d s gd M ; 0 r tod q r xlld s q h b d ws d mr h n mr n e ltk s h ,

ld s q h b f q ˙ uh s h d r - Sn s gh r otq on r d vd r ġ k k q d k x n m s gd h q uh d k ad h m e n q ltk ˙ s h n m Z 7 + 8 “ - Sn f d s gd q
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vh s g s gd r s ˙ mc˙ q c f q ˙ uh s ˙ s h n m˙ k r d k e , h ms d q ˙ b s h n m s d q lr e n q d ˙ b g n e s gd e q ˙ ld ffd k cr b n mr h cd q d c+

s gd b n mr s q tb s h n m q d k h d r n m s gd h mb k tr h n m n e ˙ cch s h n m˙ k r d k e , ˙ mc b q n r r , h ms d q ˙ b s h n mr d mb n cd c h m

s gd on s d ms h ˙ k
M∫

H ) ω ω ω H β80

S H ) ω ω ω H β
∑

δ T) ω ω ω Tβ d
T)
H ) V ω ω ω V d Tβ H β . ’ 0 - 0 (

˙ mc s gd l˙ h m b g˙ k k d mf d h r ffmch mf h s r oq n od q r tod q r xlld s q h b b n lok d s h n m- Sn s gh r d mc vd

d wok n h s s gd on vd q e tk b ˙ k b tk tr oq n uh cd c ax h ms d f q ˙ k e n q lr h m r tod q r o˙ b d + ˙ r vd ˙ q d mn v f n h mf

s n h k k tr s q ˙ s d -

H m n q cd q s n r tod q r xlld s q h y d s gd on s d ms h ˙ k h m ’ 0 - 0 ( + vd vn tk c k h jd s n oq n ln s d s gd uh d k ,

ad h mr d TH ’ t ( s n s gd b n q q d r on mch mf r tod q uh d k ad h mr D
T
H ’ t. η ( - Tme n q s tṁ s d k x+ s gd q d o˙ q ˙ l,

d s q h y ˙ s h n m h mu̇ q h ˙ mb d ˙ mc s gd oq n od q s h d r n e s gd f d n ld s q h b ˙ k ˙ ooq n ˙ b g tr d c e n q vq h s h mf ’ 0 - 0 (

b ˙ mmn s ad d lok n xd c h m s gd r ˙ ld v̇ x- Mn md s gd k d r r + s gd h ms d f q ˙ k e n q l e n q l̇ k h r l oq n uh cd r

s gd b n q q d b s f d md q ˙ k h y ˙ s h n m- =r vd cd s ˙ h k h m s gd s d ws + e n q ˙ r tod q l˙ mh e n k c s gd h ms d f q ˙ s h n m n e

ch Ωd q d ms h ˙ k e n q lr h r r tod q r d cd c ax s gd h ms d f q ˙ k n e ˙ m h ms d f q ˙ k e n q l- Sgh r h r d r r d ms h ˙ k k x ctd

s n s gd e ˙ b s s ġ s s gd e d q lh n mh b n md , e n q lr ’ r tb g ˙ r s gd e d q lh n mh b b n lon md ms r n e s gd r tod q ,

uh d k ad h mr D�
H ( ad g˙ ud d Ω d b s h ud k x ˙ r b n llts h mf u̇ q h ˙ ak d r - Sgd q d e n q d + ˙ r th s ˙ ak d ld ˙ r tq d

h r md d cd c s n g˙ ud b n mud q f d ms h ms d f q ˙ k r - = r h lok d ˙ mc ud q x b n mud mh d ms v̇ x s n ˙ b gh d ud s gh r

f n ˙ k h r s n h ms q n ctb d s gd Ch q ˙ b cd k s ˙ e tmb s h n mr γ ’ D�
H ( - Sgd oq n od q s h d r n e s gd h ms d f q ˙ k e n q lr

˙ mc s gd h q h ms d f q ˙ s h n m ˙ q d d wok ˙ h md c h m ˙ r d q h d r n e ȯ od q r Z 0 4 z 0 6 “ -

Dwok n h s h mf s gh r e n q l˙ k h r l vd ˙ q d ˙ ak d s n oq n uh cd M ; 0 r tod q r xlld s q h b d ws d mr h n mr n e

s gd h ms d q ˙ b s h n m on s d ms h ˙ k ’ 0 - 0 ( vh s g ˙ m ˙ q ah s q ˙ q x mtlad q n e uh d k ad h mr - Sgd l˙ h m q d r tk s r n e

n tq vn q j ˙ q d s gtr d mb n cd c h m s gd b n q q d r on mch mf d woq d r r h n mr ’ 3 - 0 2 ( + ’ 4 - 4 ( + ’ 5 - 6 ( ˙ mc ’ 6 - 5 (

e n q C ; 0 . 1 . 2 . 3 + q d r od b s h ud k x+ k d ˙ ch mf s n ˙ e tk k ˙ b s h n m oq h mb h ok d e n q s gd b n q q d r on mch mf

r tod q , ltk s h f q ˙ uh s x s gd n q h d r - Sn s gd otq on r d n e h k k tr s q ˙ s h n m+ vd q d on q s gd q d s gd e n q l n e s gd

s gq d d , ch ld mr h n m˙ k r tod q r xlld s q h b on s d ms h ˙ k

M∫

H ) H 1 H 2 H 3 H 480

ι Ω H ) H 1 H 2 ( Ω H 3 H 4 (

∑
DT

H ) V D a
H 1 V D b

H 2 δ b a T γ ’ D
�
H 3 ( V γ ’ Dα

H 4 ( δ α� . ’ 0 - 1 (

d r r d ms h ˙ k k x d mb n ch mf s gd l˙ h m e d ˙ s tq d r n e n tq oq n on r ˙ k - Gd q d aq ˙ b jd s r h m s gd b n d flb h d ms r

ι Ω H ) H 1 H 2 ( Ω H 3 H 4 ( ˙ q d ld ˙ ms s n h mch b ˙ s d s g˙ s s gd s vn f q n tor n e h mch b d r ˙ q d r d ȯ q ˙ s d k x r xlld s ,

q h b - L˙ r r h ud r tod q f q ˙ uh s x ln cd k r g˙ ud ad d m oq d uh n tr k x b n mr h cd q d c e q n l r d ud q ˙ k ch Ωd q d ms

od r od b s h ud r + r d d d - f - Z 0 7 z 1 7 “ - Sn s gd ad r s n e n tq jmn vk d cf d + s gd r tod q r xlld s q h y ˙ s h n m n e s gd

ltk s h ld s q h b f q ˙ uh s x s gd n q h d r n e Z 5 + 7 “ v̇ r mn s d wok n q d c r n e ˙ q -

Sgd e tk k r tod q r ȯ b d s d b gmh ptd h r h lon q s d c h m s gd oq d r d ms e q ˙ ld vn q j ˙ mc s gd q d e n q d + s n

r h mf k d n ts s gd ogxr h b ˙ k cd f q d d r n e e q d d cn l+ n md g˙ r s n h lon r d r n ld ˙ cch s h n m˙ k b n mr s q ˙ h ms r -

Sgn r d ˙ q d jmn vm ˙ r b n mu d ms h n m‘ k b n mr s q ‘ h ms r ˙ mc r d q ud s n d woq d r r s gd r oh m b n mmd b s h n m

’ vgh b g ġ r ad b n ld ˙ r tod q ffd k c vh s g ˙ ud b s n q h ˙ k ˙ mc ˙ r oh mn q h ˙ k b n lon md ms ( h m s d q lr n e s gd

r tod q uh d k ad h m+ ˙ mc s gd ud b s n q h ˙ k ȯ q s n e s gd r tod q uh d k ad h m h m s d q lr n e h s r r oh mn q h ˙ k ȯ q s - Kd s

tr r s q d r r s g˙ s tr ṫ k k x s gd ogxr h b ˙ k cd f q d d r n e e q d d cn l ˙ q d h cd ms h ffd c ax b gn n r h mf ˙ f ˙ tf d +

ffwh mf s gd r tod q ff d k c f ˙ tf d r xlld s q h d r - H m s gd oq d r d ms b n ms d ws gn vd ud q + h m ˙ ṁ k n f x vh s g

s gd otq d k x an r n mh b b ˙ r d + s gd f ˙ tf d r xlld s q x h r aq n jd m s n ˙ b n lln m ch ˙ f n m˙ k r tod q f q n to
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n e ch Ωd n ln q ogh r lr ˙ mc k n b ˙ k Kn q d ms y s q ˙ mr e n q l˙ s h n mr - Sgd q d e n q d + n mk x e n q ˙ r h mf k d b n lah ,

m˙ s h n m n e r tod q ff d k cr ˙ r th s ˙ ak d f ˙ tf d b ˙ m ad h lon r d c- Sgh r e ˙ b s q d mcd q r s gd b n lon md ms

d wo˙ mr h n m n e s gd h ms d q ˙ b s h n mr ln q d h mun k ud c h m s gd oq d r d ms b n ms d ws s ġ m h m s gd r s ˙ mċ q c

r tod q f q ˙ uh s x b ˙ r d vgd q d n md b ˙ m vn q j e q n l s gd ad f h mmh mf h m s gd vd k k , jmn vm Vd r r , Ytlh mn

f ˙ tf d - H m o˙ q s h b tk ˙ q + h m n q cd q s n oq n od q k x ˙ m˙ k xr d s gd r od b s q tl+ ˙ cch s h n m˙ k b n mch s h n mr ġ ud

s n ad e n tmc ˙ r ˙ b n mr d ptd mb d n e s gd d pṫ s h n mr n e ln s h n m-

H mcd d c+ ˙ r e n q s gd an r n mh b b ˙ r d + s gd Ah ˙ mb gh h cd ms h s h d r r ˙ s h r ffd c ax s gd jh md s h b s d q lr

r s h k k d me n q b d ˙ mtlad q n e n m, r gd k k b n mr s q ˙ h ms r - Sgd k ˙ s s d q + h m b n mi tmb s h n m vh s g s gd q d r h ct˙ k +

ch ˙ f n ṁ k f ˙ tf d r xlld s q h d r + r gn tk c d mr tq d s gd oq n o˙ f ˙ s h n m n e s gd oq n od q r tod q r xlld s q h b

ltk s h ok d s r b n ms ˙ h mh mf h m ȯ q s h b tk ˙ q s gd an r n mh b cd f q d d r n e e q d d cn l n e s gd b n q q d r on mch mf

ltk s h ld s q h b s gd n q x- Gn vd ud q + h m s gd ltk s h , uh d k ad h m e n q ltk ˙ s h n m n e Z 7 “ vgd md ud q s gd q d ˙ q d

ln q d s g˙ m s vn ch Ωd q d ms uh d k ad h m ffd k cr + s gd b n tok h mf b n d flb h d ms r S H ) ω ω ω H β ˙ q d s n ad r tai d b s

s n r od b h ff b q d r s q h b s h n mr – s ġ s vd q d b ˙ k k h m r d b s h n m 1 – h m n q cd q s n f ṫ q ˙ ms d d ˙ f ˙ h mr s s gd

˙ ood ˙ q ˙ mb d n e s gd An tk v̇ q d , Cd r d q f gn r s Z 1 8 “ - Sgtr + h m n tq e q ˙ ld vn q j+ ˙ r h lh k ˙ q ˙ m˙ k xr h r

vn tk c ad q d pth q d c s n b k ˙ q h e x s gd md d c e n q on r r h ak d b n mch s h n mr s n ad h lon r d c n m s gd r tod q ,

b n tok h mf r n e n tq on s d ms h ˙ k r + k h jd s gd ι Ω H ) H 1 H 2 ( Ω H 3 H 4 ( n e ’ 0 - 1 ( e n q s gd s gq d d , ch ld mr h n ṁ k b ˙ r d -

Vd on r s on md s n e ts tq d vn q j an s g ˙ cd s ˙ h k d c ˙ m˙ k xr h r n e s gh r h r r td ˙ mc s gd q d k ˙ s d c s ˙ r j n e

od q e n q lh mf ˙ e tk k b n lon md ms d wo˙ mr h n m n e n tq on s d ms h ˙ k r -

Bn mb d q mh mf s gd on r r h ak d r ȯ b d , s h ld a˙ b jf q n tmc u̇ b ṫ e n q n tq ln cd k r + k d s tr n ar d q ud

s g˙ s n tq b n mr s q tb s h n m vn q jr vgd s gd q n q mn s s gd [ b n r ln k n f h b ˙ k b n mr s ˙ ms ¯ s d q lr + h - d - b n ms q h ,

ats h n mr h m s gd on s d ms h ˙ k ’ 0 - 0 ( n mk x h mun k uh mf ˙ r h mf k d e q ˙ ld ff d k c+ ˙ q d h mb k tcd c- Gn vd ud q +

˙ k q d ˙ cx h m s gd otq d k x an r n mh b b ˙ r d + h m f d md q ˙ k + 0 h s h r mn s d ˙ r x s n f d s ˙ m ˙ b s t˙ k b k td n ud q

s gd ld s q h b r s q tb s tq d n e s gd r ȯ b d , s h ld gn r s h mf s gd cxṁ lh b r - H m s gh r r d mr d h s h r mn s d ˙ r x

e n q tr s n cd b k ˙ q d vgh b g jh mc n e r o˙ b d , s h ld u̇ b t˙ ˙ q d ˙ clh s s d c ax n tq r tod q f q ˙ uh s x ln cd k r

b n tok d c s n r oh m, 1 l˙ s s d q ltk s h ok d s r -

Ltk s h ld s q h b f q ˙ uh s h d r oq n uh cd ˙ md v ld b g˙ mh r l e n q l˙ r r f d md q ˙ s h n m h m s gd n q h d r q tk d c ax

˙ k n b ˙ k r xlld s q x- H m n tq n oh mh n m+ h s h r vd k k on r r h ak d s g˙ s s gd q d l˙ x ad ln q d f d md q ˙ k k d r r n mr

h m r s n q d s n tmq ˙ ud k s ġ m s gn r d ˙ k q d ˙ cx tmcd q r b q ts h mx e n q s gd b ˙ r d vgd q d r n k d k x r oh m, s vn

ff d k cr ˙ q d b n mr h cd q d c- Sgd ltk s h ld s q h b r tod q f q ˙ uh s h d r gd q d b n mr s q tb s d c ˙ q d ld ˙ ms ˙ r ˙ ff q r s

r s d o h m s gh r ch q d b s h n m- H m s gd r ˙ ld r oh q h s + ˙ r ˙ e tq s gd q ln ud s n v̇ q cr s gd h lok d ld ms ˙ s h n m

n e s gd r ˙ ld r d s n e h cd ˙ r h m n s gd q b n ms d ws r + gd q d vd ˙ k r n b n mr s q tb s s gd r tod q r xlld s q h b

d ws d mr h n mr n e ltk s h , L˙ wvd k k s gd n q h d r h m C ; 2 . 3 -

Sgd ȯ od q h r n q f ˙ mh r d c ˙ r e n k k n vr 9 r d b s h n mr 1 ˙ mc 2 b n ms ˙ h m q d uh d v l˙ s d q h ˙ k oq n uh ch mf

s gd a˙ b jf q n tmc e n q n tq b n mr s q tb s h n m- H m o˙ q s h b tk ˙ q h m r d b s h n m 1 vd aq h d fix q d uh d v s gd

a˙ r h b e d ˙ s tq d r n e ltk s h ld s q h b f q ˙ uh s h d r h m s gd uh d k ad h m e n q ltk ˙ s h n m s g˙ s ˙ q d md d cd c e n q s gd

d mr th mf ch r b tr r h n m+ vgh k d r d b s h n m 2 b n ms ˙ h mr ˙ ln q d cd s ˙ h k d c r xmn or h r n e s gd r tod q r o˙ b d

e n q ltk ˙ s h n m n e r tod q f q ˙ uh s h d r ˙ mc n e s gd b ˙ k b tk tr d wok n h s h mf h ms d f q ˙ k e n q lr - H m r d b s h n m 3

vd ch r b tr r n tq ff q r s b k ˙ r r n e ln cd k r + s gd n md , ch ld mr h n m˙ k M ; 0 ltk s h ld s q h b s gd n q h d r + vh s g

s gd od c˙ f n f h b ˙ k ˙ h l n e ˙ k k n vh mf s gd q d ˙ cd q s n f d s r n ld e ˙ lh k h ˙ q h s x vh s g n tq s d b gmh ptd r +

h m s gd r h lok d r s on r r h ak d r b d m˙ q h n - Rd b s h n mr 4 ˙ mc 5 b n ms ˙ h m ˙ cd s ˙ h k d c oq d r d ms ˙ s h n m n e n tq

ln cd k r e n q s gd b ˙ r d r n e C ; 1 ˙ mc C ; 2 + q d r od b s h ud k x+ vgh k d h m r d b s h n m 6 vd oq d r d ms n tq

)Ad r h cd r r od b h T k r h s tT s h n mr ) k h id d , f , s gd b T r d n e op n on p s h n mT k aT b if p n tmcr ,
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r tod q r xlld s q h b ˙ b s h n m h m C ; 3 - Etq s gd q b n lld ms r ˙ q d oq n uh cd c h m s gd Nts k n n j- H m s gd

˙ ood mch w vd oq n on r d ˙ r d k e , b n ms ˙ h md c ch r b tr r h n m n e r tod q r xlld s q h b ltk s h , L˙ wvd k k s gd n q h d r

h m C ; 2 . 3 vgh b g l̇ x ad h ms d q d r s h mf h m h s r d k e vgh k d ˙ k r n oq n uh ch mf ˙ mh b d s d r s h mf f q n tmcr

e n q n tq e n q l˙ k h r l h m ˙ r h lok d q + xd s mn m, s q h uh ˙ k + b n ms d ws -

1 Itk s h ld s p h a f p S uh s x

H m s gh r vn q j vd b n mr h cd q s gd r tod q r xlld s q h b d ws d mr h n m n e ltk s h ld s q h b s gd n q h d r n e f q ˙ uh s x Z 5 “ +

e n b tr h mf n m s gd h q uh d k ad h m e n q ltk ˙ s h n m Z 7 “ - H m s gh r r d b s h n m vd q d b ˙ k k n mk x s gd d r r d ms h ˙ k e d ˙ s tq d r

n e s gd k ˙ s s d q s ġ s ˙ q d h mr s q tld ms ˙ k e n q n tq b n mr s q tb s h n m-

Sgd ˙ b s h n m h m C r ȯ b d , s h ld ch ld mr h n mr h mun k ud r h m f d md q ˙ k M ch Ωd q d ms n md , e n q l e q ˙ ld

ff d k cr d TH 9 ; ’ d H (
T
λ c t

λ + vgd q d H ; 0 . ω ω ω . M + ˙ mc s ˙ jd r s gd e n k k n vh mf e n q l9

R Z d 0 . ω ω ω . d M “ ;
M∫

H 80

∑
δ T) ω ω ω Tβ d

T)
H V ω ω ω V d Tβ�1

H N
Tβ�)Tβ
H

)
M∫

H ) ω ω ω H β80

S H ) ω ω ω H β
∑

δ T) ω ω ω Tβ d
T)
H ) V ω ω ω V d Tβ H β ω

’ 1 - 0 (

Ad r h cd r s gd Dh mr s d h m, B˙ q s ˙ m s d q lr e n q d ˙ b g uh d k ad h m+ ˙ cch s h n ṁ k mn m, cd q h u̇ s h ud r d k e , ˙ mc

b q n r r , h ms d q ˙ b s h n mr ˙ q d oq d r d ms + vgn r d b n tok h mf r ˙ q d o˙ q ˙ ld s q h r d c h m s d q lr n e s gd r xlld s q h b

s d mr n q S H ) ω ω ω H β - Bn mr h r s d mb x n e s gd b n mr s q tb s h n m q d pth q d r s n d me n q b d ˙ b n mr s q ˙ h ms n m s gd

oq n ctb s r n e ˙ mx s vn ch Ωd q d ms uh d k ad h mr - Cd mn s h mf s gd l ax d Tλ ˙ mc e
a
µ n md ffmcr s g˙ s s gd

e n k k n vh mf r xlld s q x b n mch s h n m h r q d pth q d c ’ r d d Z 2 / “ e n q ˙ q d k ˙ s d c ch r b tr r h n m( 9

ϵ Ta d
T
λ e

a
µ ; ϵ Ta d

T
µ e

a
λ ω ’ 1 - 1 (

H m s gd ˙ b s h n m ’ 1 - 0 ( ˙ k ln r s ˙ k k s gd k n b ˙ k r xlld s q h d r n e s gd h mch uh ct˙ k Dh mr s d h m, B˙ q s ˙ m s d q lr

˙ q d aq n jd m+ ats e n q ˙ r h mf k d r d s n e [ ch ˙ f n ṁ k ¯ ch Ωd n ln q ogh r lr ˙ mc k n b ˙ k Kn q d ms y s q ˙ mr ,

e n q l̇ s h n mr ˙ b s h mf r h ltk s ˙ md n tr k x n m ˙ k k s gd uh d k ad h mr - Vd vh k k ad h ms d q d r s d c h m s gd b ˙ r d r

n e ˙ q ah s q ˙ q x M ˙ mc C ≡ 3 - Dme n q b h mf s gd r xlld s q h b h s x b n mch s h n m ’ 1 - 1 ( q d oq d r d ms r n md n e
s gd cd k h b ˙ s d on h ms r n e s gd b n mr s q tb s h n m ˙ mc ˙ k k n vr s n e tq s gd q q d r s q h b s s gd b k ˙ r r n e ˙ k k n vd c

on s d ms h ˙ k r -

H mcd d c+ e tq s gd q q d pth q d ld ms r ˙ q d s n ad h lon r d c n m s gd b n tok h mf s d mr n q S H ) ω ω ω H β r n ˙ r

s n ˙ un h c s gd ˙ ood ˙ q ˙ mb d n e f gn r s r Z 1 8 + 2 0 + 2 1 “ - H m o˙ q s h b tk ˙ q + vgd md ud q M ≤ 2 mn ln q d

s g˙ m s vn ch Ωd q d ms uh d k ad h mr l̇ x ˙ ood ˙ q r h ltk s ˙ md n tr k x h m s gd r ˙ ld ud q s d w+ vgh k d b g˙ h mr

n e ud q s h b d r s ġ s b n mmd b s ch Ωd q d ms uh d k ad h mr r n ˙ r s n b k n r d ˙ k n n o ˙ q d ˙ k r n s n ad d wb k tcd c-

En q h mr s ˙ mb d e n q M ; 2 h m C ; 1 h s vn tk c ad h mb n mr h r s d ms s n ġ ud ˙ r tl n e ud q s h b d r n e s gd

r b gd l̇ s h b e n q l

S 0 1 d 0 V d 1 ) S 1 2 d 1 V d 2 ) S 2 0 d 2 V d 0 ω ’ 1 - 2 (

Tmcd q s gd r d b n mch s h n mr n md b ˙ m r gn v s ġ s s gd r od b s q tl n e s gd ˙ b s h n m ’ 1 - 0 ( b n loq h r d r s gd

cd f q d d r n e e q d d cn l n e n md l˙ r r k d r r r oh m, 1 o˙ q s h b k d s n f d s gd q vh s g M � 0 l˙ r r h ud r oh m, 1
o˙ q s h b k d r Z 7 + 1 8 “ -
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2 Ck d ld ms r n e r tod p f p S uh s x h m r tod p r oS a d

2 - 0 Otod p r oS a d r tod p f p S uh s x

Vd aq h d fix q d b ˙ k k r n ld a˙ r h b h mf q d ch d ms r n e r tod q f q ˙ uh s x h m r tod q r ȯ b d - Sgd q d ˙ q d r d ud q ˙ k

vd k k , jmn vm an n jr Z 2 2 z 2 5 “ + q d uh d vr Z 2 6 “ ˙ mc ȯ od q r ’ d - f - Z 2 7 z 3 / “ e n q s gd o˙ q s h b tk ˙ q b ˙ r d n e

C ; 2 ( n m s gd r tai d b s ˙ mc vd r g˙ k k mn s s q x s n ad d wġ tr s h ud - Vd i tr s k h r s r n ld a˙ r h b

e n q ltk ˙ d ˙ mc d wok ˙ h m s gd h q oq n od q s h d r h m n q cd q s n ad r d k e , b n ms ˙ h md c- Vd r ġ k k tr d s gd

ln r s k x ok tr r h f ṁ s tq d e n q s gd r o˙ b d , s h ld ld s q h b ˙ mc h lok d ld ms s gd MV, RD b n mud ms h n m e n q

e d q lh n mh b h mcd w b n ms q ˙ b s h n mr -

Fh ud m ˙ r tod q l̇ me n k c ’ r d d e n q d w˙ lok d Z 0 4 “ ˙ mc q d e d q d mb d r s gd q d h m( NL Ω m S n ( ’ vgd q d

m h r s gd an r n mh b ch ld mr h n m n e s gd a n c x l̇ mh e n k c ˙ mc n h r s gd ch ld mr h n m n e s gd e d q lh n mh b

r n t k l̇ mh e n k c( + vd ȯ q ˙ ld s q h y d ˙ mx k n b ˙ k o˙ s b g vh s g ˙ r xr s d l n e ’ r tod q r ȯ b d ( b n n q ch m˙ s d r

cd mn s d c ax WL ; ’ tl . η λ ( - Sgd h mch b d r i ; 0 . ω ω ω . m ˙ mc λ ; 0 . ω ω ω . n ˙ q d s gd b tq ud c

h mch b d r + vd b ˙ k k s gd l b n k k d b s h ud k x L. M. ω ω ω - Vd cd mn s d ax k ˙ s h m ˙ mc f q d d j k d s s d q r e q n l s gd

ff q r s g˙ k e n e s gd ˙ k oġ ad s + Z. a . b . ω ω ω ˙ mc �. α . β . ω ω ω + s gd fi˙ s h mch b d r : b tltk ˙ s h ud k x+ vd cd mn s d

s gd l ∂. A. B. ω ω ω - Nm s gd fi˙ s s ˙ mf d ms r o˙ b d vd h ms q n ctb d s gd ak n b j, ch ˙ f n m˙ k fi˙ s ld s q h b

F∂A ; ’ ϵ Ta . ψ�α ( vgd q d ϵ Ta ; ϵ a T vgh k d ψ�α ; �ψα� h r ˙ r xlok d b s h b s vn , e n q l-

Vd cd ffmd s gd r tod q uh d k ad h m ˙ mc s gd r tod q b n u̇ q h ˙ ms cd q h u̇ s h ud ˙ r

D∂ ; c WL DL
∂ . |∂ ; D∂

L/L ) Π∂d L d . ’ 2 - 0 (

vgd q d L d ” r ˙ q d s gd Kn q d my f d md q ˙ s n q r h m ˙ r th s ˙ ak d q d oq d r d ms ˙ s h n m f ˙ mc Π∂d h r s gd 0 ,

r tod q e n q l b n mmd b s h n m- En q d w˙ lok d + e n q ˙ f h ud m ud b s n q T∂ ; ’ TT . T� ( vd g˙ ud

|∂TT ; D∂
LCLTT ) Π a

∂T T a . |∂T� ; D∂
LCLT� ) Π α

∂� Tα . ’ 2 - 1 (

vh s g Π α
∂� ; 0

3 ’ β
Ta ( α

� Π∂ Z Ta [ q d k ˙ s h mf s gd Roh m’ m ( vh s g RN’ m ( - CL h r s gd r tod q cd q h u̇ s h ud

e n q L ; λ ˙ mc s gd n q ch m˙ q x cd q h u̇ s h ud h e L ; i -

=k k l̇ s q h w d k d ld ms r n e D∂
L ˙ q d r tod q ffd k cr - Sgd b n lon md ms r n e s gd r tod q uh d k ad h m

DT
L vh s g ud b s n q s ˙ mf d ms , h mcd w Z ˙ q d d woq d r r d c h m s d q lr n e s gd r oh mn q h ˙ k o˙ q s D�

L ax

h lon r h mf s ġ s ∧ |� . |α { ; 1 g |�α ’ ˙ s vn , r xlld s q h b h mcd w mn s ˙ s h n m r s ˙ mcr ˙ k r n e n q ˙ 2 C

ud b s n q ad b ˙ tr d n e T�α ; β T�αTT ( ˙ mc vd f d s

D�α
L ; D Ω �

MCMDα (
L ) D Ω �

λDα (
µ γ LΩ λµ ( ) 1 Π

β
Ω �α ( D β

L . ’ 2 - 2 (

vgd q d vd cd mn s d c ax Z Za “ s gd ˙ ms h , r xlld s q h y ˙ s h n m n e s gd h mch b d r + vgh k d ’ �α ( s gd h q r xl,

ld s q h y ˙ s h n m+ an s g vh s g vd h f gs n md - Sgd r xlan k γ LΩ λµ ( r s ˙ mcr e n q ˙ Jq n md b jd q cd k s ˙ vgh b g h r

y d q n vgd mL h r ˙ r oh mn q h ˙ k h mcd w ˙ mc d pṫ k s n s gd f ˙ ll˙ l˙ s q h w β T�α vgd mL h r ˙ ud b s n q h ˙ k

h mcd w+ r tb g s g˙ s γ LΩ λ µ ( ; γ �αλµ ;
0
1 ’ γ

�
λ γ

α
µ ) γ �µ γ

α
λ ( -

H m ˙ cch s h n m+ s gd r tod q ch Ωd n ln q ogh r lr ˙ mc s gd Kn q d ms y s q ˙ mr e n q l˙ s h n mr ˙ b s n m s gd

r tod q uh d k ad h mr ˙ r

γ D L
∂ ; D M

∂ CMJ
L �JMCMD

L
∂ � D M

∂ JNS L
NM �J A

∂ D L
A ω ’ 2 - 3 (

Sgd ȯ q ˙ ld s d q r JL ˙ mc J A
∂ ˙ q d r tod q ffd k cr + ˙ mc J α

� ; 0
3 ’ β Ta (

α
� JTa + J a

� ; / ; J α
T -

H m s gd b n ms d ws n e b n mud ms h n ṁ k r tod q f q ˙ uh s x tr h mf s gd f ˙ tf d r xlld s q h d r n md b ˙ m ffw s gd
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ch Ωd q d ms b n lon md ms r n e s gd uh d k ad h m s n ch r ok ˙ x s gd ogxr h b ˙ k ffd k cr - = ud q x tr d e tk f ˙ tf d

ffwh mf h r s gd vd k k , jmn vm Vd r r , Ytlh mn ’ VY( f ˙ tf d vgh b g h r mn s r tod q r xlld s q h b h mu̇ q h ˙ ms +

ats b k d ˙ q k x r gn vr s gd ogxr h b ˙ k b n ms d ms n e s gd s gd n q x- Gn vd ud q + ˙ r vh k k ad r d d m k ˙ s d q + h m n tq

b n ms d ws vd b ˙ mmn s h lon r d s gd VY f ˙ tf d e n q ˙ k k r tod q uh d k ad h mr -

En q n tq otq on r d r + h s h r ad s s d q s n tr d ˙ ct˙ k e n q ltk ˙ s h n m h m s d q lr n e r tod q uh d k ad h mr ˙ mc

r tod q e n q lr - Sn s ġ s d mc+ vd mn s h b d s g˙ s s gd cṫ k n e D∂
L h r cd ffmd c ˙ r

D∂ ; c WL DL
∂ . DA

LDL
∂ ; γ ∂A . DL

∂D∂
M ; γ ML . ’ 2 - 4 (

˙ mc s gd r tod q f q ˙ uh s x s q ˙ mr e n q l̇ s h n mr q d ˙ c

γ D∂ ; DA KA
∂ )|K∂ . γ ψA

∂ ; c KA
∂ ) ψA

BKB
∂ � KA

BψB
∂ . ’ 2 - 5 (

vgd q d ψA
∂ ;

� τ a
D +
+ τα

�

(
h r s gd r oh m b n mmd b s h n m q d k ˙ s d c s n Π∂d ˙ r e n k k n vr e q n l ψ a

T ; DBΠB. a
T

˙ mc vh s g ψα
� ; 0

3 ’ β
Ta ( α

�Π Z Ta [ - H m s d q lr n e D
∂ ˙ mc ψA

∂ + n md b ˙ m b n mr s q tb s s gd s n q r h n m ˙ mc

s gd b tq u̇ s tq d h m s gd tr ṫ k v̇ x9

S∂ ; c D∂ ) DAV ψA
∂ ;

0

1
DBV DA SAB

∂ .

N T
a ; c ψ T

a ) ψ b
a V ψ T

b ;
0

1
DBV DCN T

CB. a ω ’ 2 - 6 (

Sgd x r ˙ s h r e x s gd Ah ˙ mb gh h cd ms h s h d r

c S∂ ) SA V ψA
∂ ; DA VNA∂ . c N T

a )N
b
a V ψ T

b � ψ b
a VN T

b ; / ω ’ 2 - 7 (

Sgd n ud q ˙ k k mtlad q n e b n lon md ms r b n ms ˙ h md c h m D∂ ˙ mc ψ T
a k ˙ q f d k x d wb d d cr s g˙ s n e s gd

ogxr h b ˙ k cd f q d d r n e e q d d cn l- Sgd q d e n q d + h s h r b n mud mh d ms s n h lon r d b n mr s q ˙ h ms r n m r n ld

b n lon md ms r n e S∂ ˙ mc NA
∂ - Sgd x ˙ q d jmn vm ˙ r b n mu d ms h n m‘ k b n mr s q ‘ h ms r ’ r d d e n q d w˙ l,

ok d Z 2 2 + 2 4 “ ( ˙ mc s gd r n k ts h n m n e s gd Ah ˙ mb gh h cd ms h s h d r h r e tmc˙ ld ms ˙ k s n r h mf k d n ts s gd

mn m, s q h uh ˙ k b n lon md ms r e q n l s gd s d mr n q r cd ffmd c h m ’ 2 - 6 ( - H m f d md q ˙ k + s gd b n mud ms h n ṁ k

b n mr s q ˙ h ms r ˙ q d mn s d mn tf g ˙ mc r n ld ˙ cch s h n m˙ k b n mr s q ˙ h ms r g˙ ud s n ad ˙ ccd c h m gh f gd q ch ,

ld mr h n mr - En q d w˙ lok d h m C ; 3 s gd b gh q ˙ k r s q tb s tq d n e s gd s gd n q x g˙ r s n ad h lok d ld ms d c

ax r th s ˙ ak d b n mr s q ˙ h ms r n m r tod q ffd k cr ’ r d d e n q d w˙ lok d s gd s d ws an n j Z 2 5 “ vgd q d ˙ b n lok d s d

ch r b tr r h n m h r f h ud m( - = b ˙ q d e tk ch r b tr r h n m h m s gd C ; 3 b ˙ r d e n q l̇ r r h ud r tod q f q ˙ uh s h d r ˙ k n mf

s gd k h md n e s gd oq d r d ms vn q j vh k k ad f h ud m d k r d vgd q d -

Nmb d s gd Ah ˙ mb gh h cd ms h s h d r ˙ q d r n k ud c+ n md ffmcr s gd r tod q cd s d q lh ṁ ms D ; Rcd s ’ DL
∂ (

˙ mc s gd ˙ b s h n m b ˙ m ad b n mr s q tb s d c ˙ r

R ;

∑

M̸
D ̸ ’ S∂ . NA

∂ . Π( . ’ 2 - 8 (

vgd q d s gd h ms d f q ˙ k h r od q e n q ld c n ud q s gd b n n q ch ṁ s d r n e s gd r tod q r o˙ b d ’ tl . η λ ( - Sgd K̇ ,

f q ˙ mf h ˙ m ̸ h r ˙ e tmb s h n m n e s gd f ˙ tf d h mu̇ q h ˙ ms b n lah ṁ s h n mr n e s gd b tq u̇ s tq d + n e s gd s n q r h n m
˙ mc n e s gd l̇ s s d q ff d k cr Π- H m s ġ s e n q l+ h s h r ch flb tk s s n f d md q ˙ k h y d h s s n ltk s h f q ˙ uh s x ln cd k r

vh s g ch Ωd q d ms uh d k ad h mr + r h mb d n md ġ r s n f d md q ˙ k h y d s gd e n q l n e s gd r tod q cd s d q lh m˙ ms h m ˙

b k d ud q v̇ x- Sġ s f td r r vn q j b ˙ m ad ˙ un h cd c ax q d vq h s h mf s gd ˙ an ud ˙ b s h n m h m ˙ ln q d f d n ld s ,

q h b ˙ k e ˙ r gh n m+ vgh b g vd ˙ b gh d ud c d wok n h s h mf h ms d f q ˙ k e n q lr ˙ mc s gd b n q q d r on mch mf b ˙ k b tk tr -

En q s gd f d md q ˙ k s gd n q x vd q d e d q s n Z 0 5 + 0 6 “ + gd q d vd i tr s q d b ˙ k k r n ld ȧ r h b h mf q d ch d ms r -
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2 - 1 E ms d f p S k e n p lr

Fh ud m s gd r tod q l˙ mh e n k c NL Ω m S n ( ’ h m s gd e n k k n vh mf i tr s NL + e n q r h lok h b h s x( vh s g k n b ˙ k
b n n q ch ṁ s d r WL ; ’ tl . η λ ( vd b n mr h cd q h s r d ws d q h n q atmck d Φ − ’ NL ( ;

{
p Φ

Ω p ( ’ NL (
vgd q d Φ Ω p ( ’ NL ( ˙ q d s gd r o˙ b d r n e s gd ch Ωd q d ms h ˙ k e n q lr n e ˙ f h ud m cd f q d d p - Vd cd mn s d
ax c WL ; ’ c tl . c η λ ( s gd e tmċ ld ms ˙ k 0 , e n q lr - H m b n ms q ˙ r s vh s g s gd an r n mh b b n mr s q tb s h n m

s gd q d h r mn tood q an tmc e n q p + ṁ ld k x h s cn d r mn s d wh r s ˙ s n o e n q l+ ˙ mc n md b ˙ m b n mr h cd q

e n q lr n e ˙ mx cd f q d d

Φ − ’ NL ( ∈ ψ ’ W. c W ( ;

m∫

q 8+

′∫

r 8+

c tl) V − − − V c tl p V c η λ) V − − − V c η λ r ψ Z l) ω ω ω l p [ Ω λ) ω ω ω λ r ( .

’ 2 - 0 / (

vgd q d s gd b n d flb h d ms r ψ Z l) ω ω ω l p [ Ω λ) ω ω ω λ r ( ’ t
l . η λ ( ˙ q d e tmb s h n mr n m s gd r tod q l̇ mh e n k c NL - =r

e n q vg˙ s b n mb d q mr s gd e tmb s h n mr n e s gd e d q lh n mh b b n n q ch m˙ s d r η λ + s gd x ˙ q d d ˙ r h k x d wȯ mcd c

h m on k xmn lh ˙ k d woq d r r h n mr ˙ mc s gd h q b n d flb h d ms r ˙ q d e tmb s h n mr n e tl n mk x- Sgd cd f q d d n e s gd

e n q l h r q ) r -

Sgd b n mud ms h n ṁ k ch Ωd q d ms h ˙ k e n q lr ˙ r h m ’ 2 - 0 / ( ˙ q d mn s r th s ˙ ak d s n oq n uh cd ˙ m h ms d f q ˙ ,

s h n m s gd n q x n m r tod q l˙ mh e n k cr - =r g˙ r ad d m on h ms d c n ts ax u̇ q h n tr ˙ ts gn q r Z 0 5 + 0 6 + 3 0 z 3 5 “ +

s gd ˙ ar d mb d n e ˙ s n o e n q l oq d ud ms r ˙ ld ˙ mh mf e tk cd ffmh s h n m n e s gd h ms d f q ˙ s h n m s gd n q x- Sgh r

b ˙ m ad d ˙ r h k x r d d m ax n ar d q uh mf s ġ s c η λ) V c η λ1 ; c η λ1 V c η λ) vgh b g h lok h d r s g˙ s ˙ mx

on vd q r n e c η � ˙ q d ˙ clh r r h ak d -

Mn md s gd k d r r + vd b ˙ m ˙ cn os ˙ ch Ωd q d ms on h ms n e uh d v- H mr s d ˙ c n e d wo˙ mch mf ˙ f d md q h b

e n q l ψ ’ W. c W ( h m c η + vd b n mr h cd q h s ˙ r ˙ ch r s q h ats h n m ˙ b s h mf n m ˙ r o˙ b d n e s d r s e tmb s h n mr n e

c η � - H m ȯ q s h b tk ˙ q + vd r g˙ k k l˙ jd tr d n e b n lo˙ b s , r toon q s ch r s q h ats h n mr f d md q ˙ s d c ax s gd

Ch q ˙ b cd k s ˙ e tmb s h n mr γ ’ c η λ ( ˙ mc s gd h q cd q h u̇ s h ud r -

Ax r n ld r h lok d oq n od q s h d r n e s gd Ch q ˙ b cd k s ˙ e tmb s h n mr n md b ˙ m d ˙ r h k x d r s ˙ ak h r g

γ ’ c η � ( V γ ’ c η α ( ; � γ ’ c η α ( V γ ’ c η � ( ω ’ 2 - 0 0 (

Sgd q d e n q d + s gd oq n ctb s n e s gd Ch q ˙ b cd k s ˙ e tmb s h n mr n e ˙ k k ch Ωd q d ms h ˙ k r c η λ + f h ud m ax⊕l
j 80 γ ’ c η

� d ( + r d q ud r ˙ r ˙ s n o e n q l- Sgd m+ vd b ˙ m d wo˙ mc ˙ f d md q h b e n q l h m s d q lr n e

s gd oq n ctb s n e Ch q ˙ b cd k s ˙ e tmb s h n mr -

ψ ’ W. c W ( ;

n∫

r 8+

γ ’ c η λ) ( V − − − V γ ’ c η λ r ( ψ Z λ r ω ω ω λ) [ ’ W. c W ( ’ 2 - 0 1 (

vgd q d s gd b n d flb h d ms r ψ Z λ) ω ω ω λ r [ ’ W. c W ( ˙ q d r tod q e n q lr - Ne b n tq r d + s gd b n n q ch ṁ s d r c η
λ s g˙ s

lh f gs ˙ ood ˙ q h m s gd b n d flb h d ms r ˙ q d n mk x s gn r d vgh b g ˙ q d h mcd od mcd ms n e s gn r d b n ms ˙ h md c s gd

Ch q ˙ b cd k s ˙ e tmb s h n mr + n s gd q vh r d s gd d woq d r r h n m u̇ mh r gd r - En q lr n e s xod ’ 2 - 0 1 ( ˙ q d cd mn s d c

˙ r h ms d f q ‘ k e n q lr -

Sgd m+ vd b ˙ m cd ffmd s gd h ms d f q ˙ s h n m h m s gd r tod q l̇ mh e n k c ax oh b jh mf s gd gh f gd r s on vd q

h m s gd Ch q ˙ b cd k s ˙ e tmb s h n mr ’ h m ˙ m˙ k n f x vh s g s gd Ad q d y h m h ms d f q ˙ k e n q s q ˙ ch s h n ṁ k e n q lr (

∑

� − Ω M̸ (
ψ ’ W. c W ( ;

∑

M̸
δ Z l) ω ω ω ll [ δ Z λ) ω ω ω λn [ ψ Z ll ω ω ω l) [ Z λn ω ω ω λ) [ ’ t. η ( ’ 2 - 0 2 (
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vgd q d s gd h ms d f q ˙ k n ud q NL h r s gd tr t˙ k Ph d l˙ mm, Kd ad r f td h ms d f q ˙ k n ud q s gd b n n q ch m˙ s d r

tl ˙ mc Ad q d y h m h ms d f q ˙ k n ud q s gd b n n q ch m˙ s d r η λ -

Sgd h ms d f q ˙ k e n q lr ˙ q d b ġ q ˙ b s d q h y d c ax s vn cd f q d d r 9 s gd e n q l cd f q d d ˙ mc s gd oh b s tq d

cd f q d d - Sgh r s d q lh mn k n f x h r s ˙ jd m e q n l Rs q h mf Sgd n q x vgd q d s gd h ms d f q ˙ k e n q lr ˙ q d b n m,

r s q tb s d c tr h mf s gd Oh b s tq d Bg˙ mf h mf Nod q ˙ s n q r ˙ mc s gd oh b s tq d ld ˙ r tq d r s gd mtlad q n e

cd k s ˙ e tmb s h n mr n e s gd r tod q f gn r s γ ’ β ( ’ r d d e n q d w˙ lok d Z 3 6 “ ( - Sgd aq h cf d ad s vd d m s gd s vn

k ˙ mf t˙ f d r v̇ r d r s ˙ ak h r gd c r n ld xd ˙ q r ˙ f n ax Ad k n on k r jx Z 3 7 + 3 8 “ ˙ mc q d b d ms k x Vh s s d m g˙ r

oq n uh cd c ˙ b n lok d s d ch b s h n ṁ q x Z 3 5 + 4 0 “ - Sgd ffq r s n e s gd s vn cd f q d d r b n tms r s gd tr ṫ k e n q l

cd f q d d + ats vh s g s gd oq n uh r n s ġ s vd b ˙ m ˙ k r n ˙ clh s cd q h u̇ s h ud r n e Ch q ˙ b cd k s ˙ e tmb s h n mr

γ α� γ • ’ c η � ( × θ � γ ’ c η
α ( ’ vgd q d θ � h r s gd b n ms q ˙ b s h n m vh s g q d r od b s s n s gd r tod q ud b s n q ff d k c /� +

s g˙ s h r θ � ;
/

/c η � ˙ mc mn r tll̇ s h n m n e k h jd h mch b d r h r h lok h d c- Mn s d s ġ s θ � h r ˙ b n llts h mf

ch Ωd q d ms h ˙ k n od q ˙ s n q θ � θ α ; θ α θ � ( ˙ mc s g˙ s d Ωd b s h ud k x q d ctb d r s gd e n q l cd f q d d ax n md tmh s -

Sgd r d b n mc cd f q d d b n tms r s gd mtlad q n e Ch q ˙ b cd k s ˙ e tmb s h n mr ’ h mcd od mcd ms k x+ vgd s gd q n q

mn s s gd x ˙ q d ch Ωd q d ms h ˙ s d c( - Mn s h b d s ġ s s gd q d h r mn k h lh s n m s gd mtlad q n e cd q h u̇ s h ud r n m ˙

Ch q ˙ b cd k s ˙ e tmb s h n m+ ats s gd q d h r ˙ k h lh s n m s gd mtlad q n e cd k s ˙ e tmb s h n mr s ġ s b n q q d r on mcr

s n n + h - d - s n s gd ch ld mr h n m n e s gd e d q lh n mh b r tar ȯ b d n e NL - Sgd B˙ q s ˙ m b ˙ k b tk tr b ˙ m ad
d ws d mcd c d ˙ r h k x s n s gh r md v r d s n e e n q lr + ˙ r d wok ˙ h md c h m Z 3 7 z 4 / “ -

H m s gd b ˙ r d n e b tq ud c r tod q l˙ mh e n k c s gd r ˙ ld b n mr s q tb s h n m ˙ ook h d r ax q d , d woq d r r h mf s gd

n md e n q lr c tl ˙ mc c η λ h m s d q lr n e r tod q uh d k ad h mr DL
∂ ˙ r e n k k n vr

D� ; c tlD�
l ) c η

λD�
λ . ’ 2 - 0 3 (

DT ; c tlDT
l ) c η

λDT
λ . ’ 2 - 0 4 (

vgd q d s gd b n d flb h d ms r D�
l . ω ω ω . D

T
λ ˙ q d e tmb s h n mr n e s gd r tod q b n n q ch ṁ s d r W -

Vh s g s gh r md v e n q l̇ k h r l+ vd b ˙ m ffm˙ k k x b n mr s q tb s s gd ˙ b s h n mr h m s gd r ˙ ld v̇ x ˙ r h m

f d md q ˙ k q d k ˙ s h uh s x+ ṁ ld k x tr h mf ch Ωd q d ms h ˙ k e n q lr - H m s gd oq d r d ms b ˙ r d + vd g˙ ud s n h ms d f q ˙ s d

h ms d f q ˙ k e n q lr n e s gd s xod ψ Ω m S n ( ’ D∂ . S∂ . NA
∂ . Π( + d woq d r r d c h m s d q lr n e s gd r tod q uh d k ad h mr +

s n q r h n m+ b tq u̇ s tq d ˙ mc l̇ s s d q ffd k cr Π - Sgd x ltr s g˙ ud e n q l cd f q d d m d pt˙ k s n s gd an r n mh b

ch ld mr h n m n e s gd r ȯ b d ˙ mc s gd x ltr s ġ ud oh b s tq d mtlad q n d pṫ k s n s gd e d q lh n mh b ch ,

ld mr h n m n e s gd r tod q l˙ mh e n k c- En q d ẇ lok d + e n q C ; 2 + M ; 0 r tod q f q ˙ uh s x vd md d c s gd

h ms d f q ˙ k e n q l ψ Ω 2 S 1 ( + vgh k d e n q C ; 3 + M ; 1 + vd md d c ψ Ω 3 S 5 ( ˙ mc s gd m s gd ˙ b s h n m h r

R Ω m S n ( ;

∑

� − Ω M̸ (
ψ Ω m S n ( ’ D∂ . S∂ . NA

∂ . Π( ω ’ 2 - 0 5 (

En q d w˙ lok d s gd un k tld ’ b n r ln k n f h b ˙ k b n mr s ˙ ms ( s d q l h m C ; 2 + M ; 0 h r f h ud m ax s gd

h ms d f q ˙ k s n o e n q l
∑

� − Ω M̸ (
DT V D a V D b δ b a T γ ’ D

� ( γ ’ Dα ( δ α� ;

∑

M̸
Rcd s ’ D ( . ’ 2 - 0 6 (

vgd q d Rcd s ’ D ( h r s gd r tod q cd s d q lh ṁ ms n e s gd r tod q l˙ s q h w DL
∂ ’ W ( - Sgd q - g- r - h r s n ad

tmcd q r s n n c ˙ r ˙ an ud - Sgd h ms d f q ˙ mc h m s gd k - g- r - h r s gd b n q q d b s s n o e n q l e n q s gd C ; 2

r tod q l̇ mh e n k c e n q tmd ws d mcd c r tod q r xlld s q x-

H m s d q lr n e s gd h ms d f q ˙ k e n q lr + vd ˙ ts n l˙ s h b ˙ k k x ġ ud h mu̇ q h ˙ mb d tmcd q r tod q ch Ωd n ,

ln q ogh r lr vgh b g b n ms ˙ h m ˙ k r n k n b ˙ k r tod q r xlld s q x s q ˙ mr e n q l̇ s h n mr -
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3 � : - 8 S vS p l� to d wd p a h r d

H m n q cd q s n f d s ˙ b pṫ h ms d c vh s g s gd e n q l˙ k h r l h m ˙ r h lok d b n ms d ws + vd r s ˙ q s ax b n mr h cd q h mf

s gd n md , ch ld mr h n ṁ k b ˙ r d -

H m C ; 0 s gd q d h r mn ogxr h b ˙ k f q ˙ uh s x ˙ mc s gd n mk x h mu̇ q h ˙ ms ˙ b s h n m s ġ s b ˙ m ad

b n mr s q tb s d c h r n e s gd e n q l

R 0 C Z d “ ; f

∑

̸)

d ’ 3 - 0 (

vgd q d d h r s gd d h mad h m s h ld r ˙ b n mr s ˙ ms f ’ vgh b g lh f gs ad uh d vd c ˙ r ˙ b n r ln k n f h b ˙ k b n m,

r s ˙ ms ( - Sgd f d md q ˙ k h y ˙ s h n m s n ltk s h , d h mad h m h r r s q ˙ h f ge n q v̇ q c+ ats q ˙ s gd q s q h uh ˙ k r h mb d vd

b ˙ m g˙ ud

R 0 C Z ∧ d H { “ ;
∫

H

f H

∑

̸)

d H ω ’ 3 - 1 (

Gd q d vd ġ ud h ms q n ctb d c ltk s h ok d d h mad h mr d ˙ b g vh s g h s r n vm b n tok h mf b n mr s ˙ ms f H h m s gd

r ˙ ld r oh q h s ˙ r e n q ltk s h f q ˙ uh s x- Gn vd ud q + s gd q d h r mn on r r h ah k d h ms d q ˙ b s h n m s d q l vh s gn ts

cd q h u̇ s h ud r s g˙ s b ˙ m ad ˙ ccd c- Rn + s gd q d h r mn f d md q ˙ k h y ˙ s h n m ˙ k n mf s gd k h md r n e s gd ltk s h ,

f q ˙ uh s x- Nm s gd b n ms q ˙ q x+ n md , ch ld mr h n m˙ k r tod q f q ˙ uh s x q d pth q d r ˙ m h ms d f q ˙ k n ud q ˙ r tod q ,

l˙ mh e n k c vgh b g g˙ r n md an r n mh b b n n q ch ṁ s d ˙ mc n md e d q lh n mh b b n n q ch m˙ s d ˙ mc s ġ s ˙ k k n vr

tr s n b n mr s q tb s mn m, s q h uh ˙ k h ms d q ˙ b s h n m s d q lr - Eh q r s vd ch r b tr r otq d r tod q f q ˙ uh s x+ s gd m vd

ch r b tr r h s r ltk s h ld s q h b d ws d mr h n m-

Sgd r tod q f q ˙ uh s x h r cd r b q h ad c ax ld ˙ mr n e ˙ r tod q uh d k ad h m D∂ cd b n lon r d c h ms n

D s ; D s
t ’ t. η ( c t) D

s
η ’ t. η ( c η . D δ ; D δ

t ’ t. η ( c t) D
δ
η ’ t. η ( c η . ’ 3 - 2 (

vgd q d D s
t ’ t. η ( . D

s
η ’ t. η ( . D

δ
t ’ t. η ( ˙ mc D

δ
η ’ t. η ( ˙ q d r tod q ff d k cr n e s gd b n n q ch m˙ s d r ’ t. η ( - Vd

cd mn s d ax s . ϵ s gd fi˙ s h mch b d r - Sgd r tod q ff d k cr b ˙ m ad b ˙ r s h ms n ˙ r tod q l˙ s q h w n e s gd e n q l

D ;

}
D s
t ’ t. η ( D

s
η ’ t. η (

D δ
t ’ t. η ( D

δ
η ’ t. η (

(
ω ’ 3 - 3 (

=r h r vd k k , jmn vm+ n md , ch ld mr h n m˙ k f q ˙ uh s x g˙ r mn oq n o˙ f ˙ s h mf cd f q d d r n e e q d d cn l vgh k d

1 , e n q lr ˙ mc gh f gd q e n q lr u̇ mh r g- H m s gd b ˙ r d n e r tod q f q ˙ uh s x+ ctd s n s gd e d q lh n mh b n md ,

e n q l+ s gd q d ˙ q d mn m, u̇ mh r gh mf s vn , e n q lr + r tb g ˙ r c η V c η - H m ˙ cch s h n m+ vd mn s d s g˙ s s gd q d
˙ q d s n n l˙ mx r tod q ffd k cr s n cd r b q h ad s gd [ ogxr h b ˙ k ¯ cd f q d d r n e e q d d cn l e n q n md , ch ld mr h n m˙ k

r tod q f q ˙ uh s x- Sgd k ˙ s s d q ˙ q d s gd d h ma d h m ˙ mc s gd f q ‘ u h s h mn ˙ mc b ˙ m ad cd r b q h ad c ax ˙ r h mf k d

r tod q ff d k c —D ; d ’ t ( ) g η χ ’ t ( - Sn q d ctb d s gd mtlad q n e h mcd od mcd ms r tod q ffd k cr vd h lon r d

r n ld b n mr s q ˙ h ms r - Sgd x ˙ q d s gd tr t˙ k s n q r h n mk d r r b n mr s q ˙ h ms r n e s gd e n q l

c D s ; � g D δ V D δ . c D δ ; / ω ’ 3 - 4 (

Rn k uh mf s gd r d b n mr s q ˙ h ms r n md f d s r

D s ; ’ D δ
η (
1 ’ c t� g η c η ( ) c J . D δ ; D δ

η c η ) g CD
δ
η ’ c t� g η c η ( . ’ 3 - 5 (

vgd q d c t � g η c η h r s gd r tod q , k h md d k d ld ms ’ ˙ - j- ˙ - fi˙ s r tod q , uh d k ad h m( ˙ mc C ; / η ) g η /t
r ˙ s h r ff d r C 1 ; 0

1 ∧ C. C { ; g /t - J h r ˙ m tmd r r d ms h ˙ k d w˙ b s s d q l+ vgh b g b ˙ m ad f ˙ tf d c ˙ v̇ x
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ax ˙ Kn q d ms y s q ˙ mr e n q l̇ s h n m- Mn s d s g˙ s s gd r tod q uh d k ad h mr D σ ˙ mc D δ cd od mc ton m ˙

r h mf k d r tod q ffd k c D δ
η vgn r d b n lon md ms r ˙ q d s n ad h cd ms h ff d c vh s g s gd d h mad h m ˙ mc vh s g s gd

f q ˙ uh s h mn - Sn ad s s d q ˙ b gh d ud r tb g h cd ms h ff b ˙ s h n m+ n md lh f gs r d s —D ; ’ D δ
η (
1 ˙ mc b ġ mf d s gd

b n d flb h d ms r n e D δ ˙ b b n q ch mf k x- ’ En q e tq s gd q cd s ˙ h k r r d d Z 4 1 “ ˙ mc q d e d q d mb d r s gd q d h m- (

H m s d q lr n e s gd r d h mf q d ch d ms r + vd b ˙ m d ˙ r h k x b n mr s q tb s ˙ pṫ ms h s x vgh b g h r h mu̇ q h ˙ ms

tmcd q r tod q , ch Ωd n ln q ogh r lr n m s gd r tod q k h md ’ o˙ q ˙ ld s q h y d c ax ’ t. η ( ( ax tr h mf s gd h ms d f q ˙ k

e n q lr - Ad h mf s gd r tod q l˙ mh e n k c ˙ ’ 0 } 0 ( , l̇ mh e n k c+ vd b n mr h cd q s gd h ms d f q ˙ k

R 0 C Z D “ ;

∑

̸ � ) • )(
D s γ ’ D δ ( ω ’ 3 - 6 (

Sgd ’ 0 } 0 ( , h ms d f q ˙ k e n q l D s γ ’ D δ ( h r b k n r d c+ r h mb d c
�
D s γ ’ D δ (

(
; � g D δ V D δ γ ’ D δ ( ; / ’ ad ,

b ˙ tr d n e s gd ch r s q h ats h n ṁ k k ˙ v t γ ’ t ( ; / ( - H s h r mn s d w˙ b s ˙ mc h s h r f ˙ tf d h mu̇ q h ˙ ms - Sgh r

b ˙ m ad b gd b jd c ax od q e n q lh mf ˙ u̇ q h ˙ s h n m vh s g s gd s q ˙ mr e n q l̇ s h n m k ˙ v

γ D∂ ; |∂∆) DAKA
∂ . ’ 3 - 7 (

vgd q d ∆ ’ t. η ( h r ˙ r tod q ffd k c vgh b g g˙ r s gd e n k k n vh mf d wȯ mr h n m ∆ ; µ ’ t ( ) g η δ ’ t ( vgd q d

µ ’ t ( h r s gd k n b ˙ k q d o˙ q ˙ ld s q h y ˙ s h n m ȯ q ˙ ld s d q ˙ mc δ ’ t ( h r s gd k n b ˙ k r tod q r xlld s q x o˙ q ˙ l,

d s d q - Sgd ȯ q ˙ ld s d q r KA
∂ ˙ q d s gd k n b ˙ k Kn q d ms y s q ˙ mr e n q l˙ s h n m o˙ q ˙ ld s d q r K ⇒ RK’ 0 } 0 (

’ r taf q n to n e FK’ 0 } 0 ( vgh b g oq d r d q ud r s gd Ad q d y h mh ˙ m( -
Ax b n lots h mf s gd h ms d f q ˙ k n e D s γ ’ D δ ( vd f d s

∑

̸ � ) • )(
D s γ ’ D δ ( ;

∑

̸ � ) • )(
’ D s

t c t) D
s
η c η ( γ ’ D

δ
t c t) D

δ
η c η (

;

∑

̸ � ) • )(
’ D s

t c t) D
s
η c η (

0

D δ
η

γ

)
c η )

D δ
t

D δ
η

c t

(

;

∑

Ω t S η (

)
D s
t � D s

η

D δ
t

D δ
η

(
D δ

η
� 0
;

∑

Ω t S η (
Rcd s ’ D ( . ’ 3 - 8 (

vgd q d Rcd s ’ D ( ; ’ D s
tD

δ
η � D s

η D
δ
t ( , ’ D

δ
η (
1 h r s gd Ad q d y h mh ˙ m ’ r tod q , cd s d q lh ṁ ms ( - Sgd h ms d ,

f q ˙ k
∏
Ω t S η ( cd mn s d r s gd Kd ad r f td . Ph d l̇ mm h ms d f q ˙ k n ud q s gd b n n q ch m˙ s d t ˙ mc s gd Ad q d y h m

h ms d f q ˙ k n ud q η -

Tr h mf s gd r tod q ff d k c s q ˙ mr e n q l̇ s h n m ’ 3 - 7 ( + n md b ˙ m ˙ q q ˙ mf d D∂ s n ad s q h ˙ mf tk ˙ q + r d s s h mf

D δ
t s n y d q n - Sgh r r h lok h ffd r s gd b n lots ˙ s h n m s n

∑

̸ � ) • )(
D s γ ’ D δ ( ;

∑

Ω t S η (
D s
t ’ D

δ
η (
� 0 ;

∑

t
’ D δ

η . + D
s
t. 0 � D s

t. + D
δ
η . 0 ( ’ D

δ
η . + (

� 1 . ’ 3 - 0 / (

vgd q d s gd h ms d f q ˙ s h n m n m η g˙ r ad d m od q e n q ld c- Sgd d woq d r r h n mr D s
t. + . D

s
t. 0 ˙ q d s gd ff q r s ˙ mc

s gd r d b n mc b n lon md ms n e s gd r tod q ffd k c D s
t ’ t. η ( ˙ mc d pth u̇ k d ms k x D

δ
η . + + D

δ
η . 0 e n q D

δ
η - Sgd

ffṁ k d woq d r r h n m s tq mr n ts s n ad e d q lh n mh b ad b ˙ tr d n e s gd od b tk h ˙ q h s x n e s gd n md , ch ld mr n m˙ k

b ˙ r d - Rh mb d vd cn mn s ˙ r r h f m ˙ mx ogxr h b ˙ k h ms d q oq d s ˙ s h n m s n s gd ˙ b s h n m ’ 3 - 6 ( vd cn mn s vn q q x

˙ an ts s gh r e ˙ b s - Vd tr d h s i tr s e n q l̇ s s d q n e h k k tr s q ˙ s h n m-

Kd s tr mn v b n mr h cd q ltk s h ok d r tod q uh d k ad h mr D∂
H vgd q d H ; 0 . ω ω ω . M - Sgd x g˙ ud s gd

r ˙ ld r s q tb s tq d ˙ r h m ’ 3 - 2 ( +

D s
H ; ’ D H (

s
t ’ t. η ( c t) ’ D H (

s
η ’ t. η ( c η . D δ

H ; ’ D H (
δ
t ’ t. η ( c t) ’ D H (

δ
η ’ t. η ( c η . ’ 3 - 0 0 (
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˙ mc e n q d ˙ b g n e s gd l vd b ˙ m cd q h ud s gd Ad q d y h mh ˙ m Rcd s ’ D H ( r ˙ s h r e xh mf ˙ k k q d pth q d c oq n od q ,

s h d r - Vd g˙ ud s n q d b ˙ k k s g˙ s + d ud m s gn tf g s gd q d ˙ q d r d ud q ˙ k r tod q uh d k ad h mr + s gd q d h r n mk x n md

r tod q f q n to n e ch Ωd n ln q ogh r lr k d ˙ uh mf h mu̇ q h ˙ ms s gd ˙ b s h n m+ vgh b g h r s gd ch ˙ f n ṁ k n md 9

γ D H
∂ ; |∂∆) D H

AKA
∂ . ’ 3 - 0 1 (

vgd q d s gd ȯ q ˙ ld s d q r ∆ ˙ mc KA
∂ ˙ q d h m b n lln m s n ˙ k k D∂

H - Mn md s gd k d r r + vd b ˙ m b n mr h cd q

˙ md v h mu̇ q h ˙ ms d woq d r r h n m n e s gd e n q l

R 0 C Z ∧ D H { “ ;
∫

H

f H

∑

̸ � ) • )(
D s
H γ ’ D

δ
H ( )

∫

H ∞8I
ι H I

∑

̸ � ) • )(
D s
H γ ’ D

δ
I ( ω ’ 3 - 0 2 (

Sgd ffq r s s d q l h r s gd r tl n e M s d q lr n e s gd e n q l ’ 3 - 0 / ( - Sgd b n tok h mf r f H ˙ q d b n mr s ˙ ms ˙ mc

s gd x b ˙ m ad b gn r d m h mcd od mcd ms k x- Sgd r d b n mc s d q l lh wd r s gd ch Ωd q d ms s xod r n e r tod q uh d k ,

ad h mr ˙ mc s gd b n mr s ˙ ms r ι H I ˙ q d s ˙ jd m s n ad f d md q h b - Sgd x o˙ q ˙ ld s q h y d s gd lh wh mf n e s gd

ch Ωd q d ms r tod q uh d k ad h mr - Sgd b n lots ˙ s h n m n e s gd ffq r s s d q l f h ud r s gd r tod q cd s d q lh ṁ ms ˙ r

˙ an ud + vgh k d s gd r d b n mc s d q l oq n ctb d r ˙ md v s xod n e b n ms q h ats h n m9

R 0 C Z ∧ D H { “ ;
∫

H

f H

∑

Ω t S η (
Rcd s ’ D H (

)
∫

H ∞8I
ι H I

∑

Ω t S η (

�
’ D H (

s
t ’ DI (

δ
η � ’ D H (

s
η ’ DI (

δ
t

( �
’ DI (

δ
η

( � 1
ω ’ 3 - 0 3 (

Sgd d woq d r r h n m h m s gd r d b n mc s d q l h r mn s r xlld s q h b h m H ˙ mc I - Sgd q d l̇ h mh mf h ms d f q ˙ k r

˙ q d s gd Kd ad r f td , Ph d l̇ mm h ms d f q ˙ k n ud q t ˙ mc s gd Ad q d y h m h ms d f q ˙ k n ud q η - Tr h mf k n b ˙ k

Kn q d ms y r xlld s q x KA
∂ n md b ˙ m r d s ˙ r h mf k d r tod q ffd k c s n ˙ ch ˙ f n ṁ k e n q l+ vgh b g r k h f gs k x

r h lok h ff d r s gd b n lots ˙ s h n m- Sgd r d b n mc s d q l h r ˙ f d md q ˙ k h y ˙ s h n m n e s gd r tod q cd s d q lh m˙ ms

n e s gd ff q r s s d q l- H s h r i tr s ˙ l˙ s s d q n e ȯ s h d mb d s n b n lots d s gd r tod q ffd k c d wȯ mr h n m n e s gd

r d b n mc s d q l s n ch r ok ˙ x ˙ k k b n tok h mf r ad s vd d m s gd uh d k ad h mr ˙ mc s gd f q ˙ uh s h mn r vh s g ch Ωd q d ms

fi˙ un tq r -

H m n q cd q s n aq h mf ˙ k k b n lots ˙ s h n mr s n s gd ffṁ k r s d o+ vd ˙ ṁ k xy d s gd b ˙ r d n e s vn r t,

od q uh d k ad h mr + D∂ ˙ mc E∂ + h m r n ld cd s ˙ h k - Vh s g s gd r d r tod q ffd k cr vd b ˙ m b n mr s q tb s s gd

e n k k n vh mf ˙ b s h n m

R 0 C Z D. E “ ; f 0

∑
D s γ ’ D δ ( ) f 1

∑
E s γ ’ E δ ( ) ι Ω 0 S + (

∑
E s γ ’ D δ ( ) ι Ω + S 0 (

∑
D s γ ’ E δ ( ω ’ 3 - 0 4 (

Vd h lon r d n m an s g r tod q uh d k ad h mr s gd b n mud ms h n m˙ k b n mr s q ˙ h ms r + e n q vgh b g vd g˙ ud s gd

d wok h b h s r n k ts h n m

)
D s ; D 1 ’ c t� g η c η ( .

D δ ; Dc η ) g CD ’ c t� g η c η ( ; ’ D � η / η D ( c η ) ’ g / η D � η /tD ( c t .
)
E s ; E 1 ’ c t� g c η η ( .

E δ ; ’ E � η / η E ( c η ) ’ g / η E � η /tE ( c t ω
’ 3 - 0 5 (
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Vgd q d C h r s gd ˙ k q d ˙ cx h ms q n ctb d c r tod q r xlld s q h b cd q h u̇ s h ud C ; / η ) g η /t + D ˙ mc E ˙ q d

r tod q ff d k cr - Vd mn v vq h s d

D ’ t. η ( ; d ’ t ( ) g η χ ’ t ( . E ’ t. η ( ; e ’ t ( ) g η σ ’ t ( ω ’ 3 - 0 6 (

H m s d q lr n e s gd r d b n lon md ms ff d k cr + s gd r tod q uh d k ad h mr ˙ q d f h ud m ax

D s
t ; d 1 ) 1 g η d χ . D s

η ; � g η d 1 . D δ
t ; �χ � η /t d . D δ

η ; d . ’ 3 - 0 7 (

˙ mc ˙ m˙ k n f n tr k x e n q E + vh s g d → e + χ → σ - Sgd q d ˙ q d n mk x s vn h mcd od mcd ms s d q lr h m s gd

˙ b s h n m s ġ s vd ltr s b ˙ k b tk ˙ s d + r h mb d s gd n s gd q r b ˙ m ad n as ˙ h md c ax s gd r tar s h s ts h n m ˙ an ud 9

D s γ ’ D δ ( ;
D s
tD

δ
η � D s

η D
δ
t

’ D δ
η (
1

;
d 2 ) g η d 1 χ

d 1
. ’ 3 - 0 8 (

D s γ ’ E δ ( ;
D s
tE

δ
η � E δ

tD s
η

’ E δ
η (
1

;
d 1 e ) g η ’ 1 d χ e � d 1 σ (

e 1
ω ’ 3 - 1 / (

Ad q d y h m h ms d f q ˙ s h n m f h ud r tr s gd ˙ b s h n m n m s gd k h md h m s d q lr n e b n lon md ms ff d k cr 9

� g R Z D. E “ ; f 0

∑
χ c t) f 1

∑
σc t) ι Ω + S 0 (

∑ )
1 d χ

e
� d 1 σ

e 1

(
c t) ι Ω 0 S + (

∑ )
1 e σ

d
� e 1 χ

d 1

(
c t ω

’ 3 - 1 0 (

Eq n l s gd q d r tk s h mf d pt˙ s h n mr n e ln s h n m e n q s gd f q ˙ uh s h mh n md b ˙ m cd ctb d s g˙ s s gd d h mad h mr

˙ q d s n ad oq n on q s h n ṁ k + vgh b g h lok h d r n md q d k ˙ s h n m e n q s gd e q d d o˙ q ˙ ld s d q r n e s gd s gd n q x-

Sgd d pṫ s h n mr e n q s gd e q ˙ ld ff d k cr + n m s gd n s gd q ġ mc+ h lok x oq n on q s h n ṁ k h s x n e s gd f q ˙ uh s h mh

vh s g mn ˙ cch s h n m˙ k b n mch s h n mr n m s gd ȯ q ˙ ld s d q r - Sgd r n k ts h n mr s n s gd ffd k c d pṫ s h n mr b ˙ m

ad d wok h b h s k x b n lots d c ˙ mc q d ˙ c

E s ; t 1 D s . E δ ; tD δ ω ’ 3 - 1 1 (

4 � : 1

Sgd ff q r s mn m, s q h uh ˙ k d w˙ lok d e q n l s gd an r n mh b on h ms n e uh d v h r s vn , ch ld mr h n ṁ k ltk s h f q ˙ u,

h s x+ vgn r d ˙ b s h n m h r

R 1 C Z ∧ d H { “ ;
∫

H

f H

∑

̸1

δ Ta N
Ta
H )

∫

H I

S H I
∑

̸1

δ Ta d
T
H V d aI ω ’ 4 - 0 (

En q l̇ k k x+ s gd r od b s q tl b n loq h r d r ˙ r h mf k d l˙ r r k d r r f q ˙ uh s n m ˙ mc M � 0 l̇ r r h ud f q ˙ uh s n mr :

gn vd ud q + h mC ; 1 mn md n e s gd l b ˙ q q h d r oq n ȯ f ˙ s h mf cd f q d d r n e e q d d cn l ’ vh s gn ts b n tok h mf s n

l˙ s s d q ( - Sgd oq d r d ms ln cd k h r ˙ mxv̇ x h mr s q tb s h ud e n q tr r h mb d h s r r tod q r xlld s q h b d ws d mr h n m

ch r ok ˙ xr h m mt b d r d ud q ˙ k e d ˙ s tq d r n e h s r gh f gd q , ch ld mr h n ṁ k b n tms d q o˙ q s r - Vd ˙ r r tld s g˙ s

s gd uh d k ad h mr q d r od b s s gd r xlld s q h b h s x b n mch s h n m

d TH V d aI ϵ Ta ; / . ’ 4 - 1 (

˙ mc s ġ s s gd b n tok h mf b n mr s ˙ ms r S H I r ˙ s h r e x s gd b n mr s q ˙ h ms r q d pth q d c s n d mr tq d s gd ˙ ar d mb d

n e s gd AC f gn r s Z 1 8 “ -

z 0 1 z
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H m n q cd q s n b n mr s q tb s ˙ m ˙ b s h n m e n q M ; ’ 0 . 0 ( r tod q f q ˙ uh s x+ vd g˙ ud s n oq n ln s d ˙ f ˙ h m

s gd uh d k ad h mr s n r tod q , uh d k ad h mr + ˙ b b n q ch mf s n s gd f d md q ˙ k oq n b d ctq d f h ud m h m r d b s h n m 2 - 0 - Sgd

r tod q f q ˙ uh s x ltk s h ok d s b n loq h r d r s gd ffd k cr ’ d T
l . χ

�
l . ∂ ( vgh b g b n q q d r on mc s n s gd f q ˙ uh s n m+

s gd f q ˙ uh s h mn ˙ mc ˙ m ˙ twh k h ˙ q x ff d k c- Sn d woq d r r s gd uh d k ad h mr h m s d q lr n e s gd ogxr h b ˙ k ffd k cr +

vd ġ ud s n h lon r d s gd b n mud ms h n ṁ k b n mr s q ˙ h ms r - Vd vh k k b n mr h cd q s gd r tod q f q ˙ uh s x ln cd k

n e Gn vd Z 4 2 “ + e n q vgh b g n md ffmcr + h m s gd Vd r r , Ytlh mn f ˙ tf d Z 4 3 “ cd ffmd c ax

η �Dl
� ; / . η �Dλ

� ; η λ . ’ 4 - 2 (

s gd e n k k n vh mf b n lon md ms d wȯ mr h n m9

D T
l ; d T

l ) 1 g ’ η β
Tχl ( ) ’ ∂ d

T
l (

η 1

1
.

D �
l ; χ�l �

0

1
]ψl ’ η β

2 ( � )
g

1
∂ ’ η β l (

� �
)
2

1
∂χ�l ) g ’ ]ξβ l β

2 ( �
(
η 1

1
.

D T
λ ; g ’ η β T ( λ .

D �
λ ; γ �λ

)
0 � 0

1
∂

(
η 1

1
. ’ 4 - 3 (

vgd q d ]ψT ; ψT � g δ a b ’ χ b β Tχ a ( h r s gd b n u̇ q h ˙ ms e n q l n e s gd r oh m b n mmd b s h n m ˙ mc ψT ;

δ lm/l d
T
m + vgh k d ]ξλ ; δ mlClχm. λ ) g ∂ ’ β

2 χ ( λ -

Sn od q e n q l s gd d ws d mr h n m s n ltk s h , r tod q f q ˙ uh s x+ vd b n mr h cd q ˙ f ˙ h m ltk s h , uh d k ad h mr ˙ mc

vq h s d s gd b n q q d r on mch mf h ms d q ˙ b s h n m on s d ms h ˙ k ˙ r e n k k n vr

Rθ Z ∧ D H { “ ;
∫

Ω H I ( Ω JK (

ι Ω H I ( Ω JK (

∑

̸ � 1 • 1(
DT
H V D a

I δ a T γ ’ D
�
J ( γ ’ D

α
K ( δ α� ω ’ 4 - 4 (

Sgd h ms d f q ˙ k h r od q e n q ld c n m s gd r tod q l˙ mh e n k c ˙ mc s gd b n lah m˙ s h n m ˙ ood ˙ q h mf h m s gd

h ms d f q ˙ k h r ˙ ’ 1 } 1 ( , h ms d f q ˙ k e n q l-
Kd s tr r s q d r r n mb d ln q d s ġ s + ˙ r e n q s gd an r n mh b r d s s h mf + ˙ cch s h n m˙ k b n mch s h n mr n m s gd

b n d flb h d ms r ι Ω H I ( Ω JK ( l̇ x ad q d pth q d c s n d mr tq d b n mr h r s d mb x n e s gd s gd n q x- Vd k d ˙ ud ˙ b k n r d q

r b q ts h mx n e s gh r on h ms s n e ts tq d vn q j-

Sn b n lots d s gd h ms d f q ˙ k n ud q s gd c η ” r n md md d cr h m f d md q ˙ k s gd e n k k n vh mf d wȯ mr h n m n e

s gd e d q lh n mh b uh d k ad h m9

γ ’ D�
J ( γ ’ D

α
K ( δ α� ; γ ’ c tlD�

J. l) c η
λD�

J. λ ( γ ’ c t
mDα

K. m) c η
µ Dα

K. µ ( δ α�

; γ
} �
c η λ) c tlDα

J. l ’ DJ (
� 0 λ
α

(
D�
J. λ

(
γ
} �
c η µ ) c tmD β

K. m ’ DK (
� 0 µ
β

(
Dα
K. µ

(
δ α�

;
γ
�
c η λ) c tlDJ. l

� ’ DJ (
� 0 λ
�

(
γ
�
c η µ ) c tmDK. m

α ’ DJ (
� 0 µ
α

(
δ µ λ

δ µ λD�
J. λD

α
K. µ δ α�

ω ’ 4 - 5 (

En q s gd r ˙ jd n e r h lok h b h s x+ vd r g˙ k k q d r s q h b s n tq r d k ud r ˙ f ˙ h m s n s gd b ˙ r d n e s vn r tod q uh d k ad h mr

cd mn s d c ˙ r

D∂
0 × D∂ . D∂

1 × E∂ ω ’ 4 - 6 (
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Ax r h lok d h mr od b s h n m+ vd r d d s g˙ s s gd q d ˙ q d 8 h mcd od mcd ms b n tok h mf r n e s gd e n q l

̸ 0 ; ι Ω 0 0 ( Ω 0 0 ( DT V D a δ a T γ ’ D
� ( γ ’ Dα ( δ α� .

̸ 1 ; ι Ω 0 0 ( Ω 0 1 ( DT V D a δ a T γ ’ D
� ( γ ’ E α ( δ α� .

̸ 2 ; ι Ω 0 0 ( Ω 1 1 ( DT V D a δ a T γ ’ E
� ( γ ’ E α ( δ α� . ’ 4 - 7 (

̸ 3 ; ι Ω 0 1 ( Ω 0 0 ( DT V E a δ a T γ ’ D� ( γ ’ Dα ( δ α� .

̸ 4 ; ι Ω 0 1 ( Ω 0 1 ( DT V E a δ a T γ ’ D� ( γ ’ E α ( δ α� ω

’ =k k n s gd q b n tok h mf r n as ˙ h m ax d wb ġ mf h mf D → E - ( H s h r tr d e tk s n gh f gk h f gs ˙ e d v e tmċ ,

ld ms ˙ k ath k ch mf ak n b jr

’ L 0 (
T
l ;

�
DT
l � D�

l ’ D (
� 0 λ
� DT

λ

(
. ’ L 2 (

T
l ;

�
DT
l � D�

l ’ E (
� 0 λ
� E Tλ

(
. ’ 4 - 8 (

’ L 1 (
T
l ;

�
E Tl � E�l ’ E (

� 0 λ
� E Tλ

(
. ’ L 3 (

T
l ;

�
E Tl � E�l ’ D (

� 0 λ
� DT

λ

(
. ’ 4 - 0 / (

h m s d q lr n e vgh b g s gd f d md q h b ud q s d w vh k k g˙ ud s gd e n q l

S ≥ δ ml ’ L g ( l
T ’ L i ( m

a δ a T
δ µ λD H λ

�DI µ
α δ α�

ω ’ 4 - 0 0 (

H s h r h lon q s ˙ ms s n r s q d r r s g˙ s h m n tq b n ms d ws vd b ˙ mmn s h lon r d s gd VY f ˙ tf d n m an s g uh d k ,

ad h mr + r h mb d s gd h ms d q ˙ b s h n m s d q l d wok h b h s k x aq d ˙ jr s gd s vn r d o˙ q ˙ s d r tod q ch Ωd n ln q ogh r l

˙ mc k n b ˙ k Kn q d ms y h mu̇ q h ˙ mb d r n e s gd jh md s h b r d b s n q s n s gd r h mf k d ch ˙ f n m˙ k n md - =r ˙ b n m,

r d ptd mb d + n md b ˙ m h lon r d s gd VY f ˙ tf d n mk x n m n md n e s gd s vn r tod q uh d k ad h mr - ’ Sgh r h r

˙ b s ṫ k k x b q tb h ˙ k h m 3 C+ r h mb d h m s g˙ s b ˙ r d s gd l˙ r r h ud ltk s h ok d s r g˙ ud ˙ ch Ωd q d ms ffd k c b n ms d ms

s g˙ m s gd l̇ r r k d r r n md r + r d d ˙ ood mch w =- 1 - ( Gn vd ud q + h s l̇ x r s h k k ad n e h ms d q d r s s n b n mr h cd q

˙ o˙ q s h ˙ k b n lon md ms d wȯ mr h n m n e s gd s vn uh d k ad h mr + ˙ r h e s gd VY f ˙ tf d b n tk c ad h lon r d c

n m an s g- H m s gh r e ˙ r gh n m h s vh k k ad on r r h ak d s n vq h s d d wok h b h s k x ˙ s k d ˙ r s o˙ q s n e s gd b n tok h mf r

˙ ln mf s gd b n lon md ms ff d k cr n e s gd q d r tk s h mf s gd n q x+ vh s g s gd oq n uh r n s g˙ s s gd b n q q d r on mc,

h mf K̇ f q ˙ mf h ˙ m vn tk c mn s ad s gd b n lok d s d n md ˙ mc s g˙ s ˙ cch s h n m˙ k b n ms q h ats h n mr r gn tk c ad

˙ k r n h mb k tcd c+ s n ad cd s d q lh md c ax s gd d wok h b h s r n k ts h n m n e s gd b n mud ms h n m˙ k b n mr s q ˙ h ms r -

Jd d oh mf s gh r b ˙ ud ˙ s h m lh mc+ vd b ˙ m q d r n q s s n ’ 4 - 2 ( ˙ mc r d d s g˙ s h s ffwd r s gd η ; /

b n lon md ms n e D�
λ - Vd ltr s s gd m h m s gh r ȯ q s h ˙ k ˙ m˙ k xr h r b n mr h cd q s gd ud q s h b d r vgh b g ġ ud

h m s gd cd mn lh m˙ s n q n mk x s gd ffq r s uh d k ad h m9 s gd n s gd q r vh k k mn s ˙ clh s r tb g ˙ m d ˙ r x r ok h s s h mf

h ms n ˙ VY o˙ q s ok tr ˙ b n q q d b s h n m s d q l- Vd vh k k cd mn s d s gd ltk s h ok d s cd r b q h ad c ax DL
∂

ax ’ d l
T . χl

� . ∂ ( ˙ mc s gd n md cd r b q h ad c ax EL
∂ ax ’ e l

T . σl
T . A ( - Kd s tr mn v s tq m s n

s gd d wok h b h s d u̇ k ṫ s h n m n e s gd ud q s h b d r h m s d q lr n e ’ o˙ q s n e s gd ( b n lon md ms ffd k cr 9 ˙ e s d q

h ms d f q ˙ s h mf n ts s gd γ ’ c η ( s gd x s ˙ jd s gd e n q l

S Ω 0 0 S 0 0 ( ;
δ ml ’ L 0 ( l

T ’ L 0 ( m
a δ a T

δ µ λD�
λD

α
µ δ α�

. S Ω 0 0 S 0 1 ( ;
δ ml ’ L 0 ( l

T ’ L 2 ( m
a δ a T

δ µ λD�
λD

α
µ δ α�

. ’ 4 - 0 1 (

S Ω 1 1 S 0 0 ( ;
δ ml ’ L 3 ( l

T ’ L 3 ( m
a δ a T

δ µ λD�
λD

α
µ δ α�

. S Ω 0 1 S 0 0 ( ;
δ ml ’ L 0 ( l

T ’ L 3 ( m
a δ a T

δ µ λD�
λD

α
µ δ α�

ω ’ 4 - 0 2 (

z 0 3 z



H
E
9
J
)
6
�
1
)
0
4
(
)
4
2

Sgd m+ tr h mf s gd d wo˙ mr h n m h m b n lon md ms r ’ 4 - 3 ( ˙ mc h ms d f q ˙ s h mf n ts s gd η , b n n q ch m˙ s d r + vd

˙ q q h ud ˙ s s gd t , r o˙ b d K˙ f q ˙ mf h ˙ m cd mr h s x s d q lr

̸ Ω 0 0 S 0 0 ( ;
)
d ∂) δ lm ’ χl β

2 χm (
[
. ’ 4 - 0 3 (

̸ Ω 0 0 S 0 1 ( ;

)
d

1
’ 2 ∂)A ( � 0

1
A�) 1 δ lm ’ χl β

2 χm ( � δ lm ’ χl β
2 σm (

[
. ’ 4 - 0 4 (

̸ Ω 1 1 S 0 0 ( ;
)
e ’ 1 A )∂ ( �∂�

[
) δ lm ’ χl β

2 χm ) 3 σl β
2 σm � 3 χl β 2 σm ( . ’ 4 - 0 5 (

̸ Ω 0 1 S 0 0 ( ;
0

1
’ ∂�A ( � )∂d ) 1 δ lm ’ χl β

2 σm ( � δ lm ’ χl β
2 χm ( . ’ 4 - 0 6 (

vgd q d vd ġ ud cd ffmd c � × d Tl e
a
m δ Ta δ

lm - Vd b ˙ m ˙ k r n h ms q n ctb d s gd f q ˙ uh s h mn n md , e n q l

χ × χl c t
l + ˙ mc vq h s d s gh r o˙ q s n e s gd ˙ b s h n m h m ˙ ln q d b n lȯ b s mn s ˙ s h n m9

R
Ω =W(
θ ;

∑

̸
α Ω 0 0 S 0 0 (

)
d T V d a δ Ta ) χ V β 2 χ

[

) α Ω 0 0 S 1 1 (

]
0

1

)
’ 2 ∂)A ( d T V d a �Ad T V e a

[
δ Ta ) 1 χ V β 2 χ � χ V β 2 σ

{

) α Ω 1 1 S 0 0 (
] )
e T V e a ’ 1 A )∂( �∂e T V d a

[
δ Ta ) χ V β 2 χ ) 3 σ V β 2 σ� 3 χ V β 2 σ

{

) α Ω 0 1 S 0 0 (

])
0

1
’ ∂�A ( d T V e a )∂d T V d a

[
δ Ta ) 1 χ V β 2 σ� χ V β 2 χ

{
ω ’ 4 - 0 7 (

Sn q d h s d q ˙ s d + k d s tr r s q d r r ˙ f ˙ h m s ġ s s gh r h r mn s s gd e tk k on s d ms h ˙ k + ats n mk x s gd o˙ q s vgh b g

b ˙ m ad d u̇ k ṫ s d c e q n l s gd b n lon md ms d wȯ mr h n m n e s gd r tod q ffd k cr h m ˙ vn tk c, ad cn tak d

VY f ˙ tf d + vgh b g n md h r mn s ˙ b s t˙ k k x ˙ k k n vd c s n h lon r d h m s gh r b n ms d ws -

5 � : 2

Ood a s p tl S mc r tod p �d k cr - Ad e n q d ch r b tr r h mf s gd ˙ b s h n m ˙ mc s gd h ms d q ˙ b s h n m s d q lr h s h r

b n mud mh d ms s n ch r b tr r s gd r s q tb s tq d n e s gd C ; 2 . M ; 0 r tod q f q ˙ uh s x h m r tod q r o˙ b d - Sgd

r tod q uh d k ad h mr DL
∂ ’ n q s gd h q h mud q r d r D∂

L ( ˙ q d s gd e tmc˙ ld ms ˙ k ff d k cr n e r tod q f q ˙ uh s x-

Gn vd ud q + s gd x b n ms ˙ h m s n n l̇ mx h mcd od mcd ms b n lon md ms r - H m C ; 2 + ch Ωd q d ms k x e q n l

s gd s vn , ch ld mr h n ṁ k b ˙ r d + s gd l˙ r r h ud ltk s h ok d s oq n ȯ f ˙ s d r - H s h r s gd m ld ˙ mh mf e tk + ad e n q d

ch r ok ˙ xh mf s gd ˙ b s h n m h m s gh r b ˙ r d + s n oq n b d d c vh s g ˙ b n tms h mf n e s gd cd f q d d r n e e q d d cn l+ r n

˙ r s n g˙ ud ˙ m h cd ˙ n e gn v s gd x ˙ q d n q f ˙ mh y d c- Sgd b n tms h mf f n d r ˙ r e n k k n vr 9 s gd h mch b d r ∂

˙ mc L q tm n ud q 4 u̇ k td r d ˙ b g ’ 2 e n q s gd an r n mh b h mch b d r ˙ mc 1 e n q s gd e d q lh n mh b n md r ( + ˙ mc

vd ġ ud s n ltk s h ok x s gd l ax s gd mtlad q n e b n lon md ms ffd k cr 9

DL
∂ ’ t. η ( ; DL

∂ ’ t ( ) η λDλL
∂ ’ t ( )

η 1

1
]DL

∂ ’ t ( ω ’ 5 - 0 (

Sgd m vd g˙ ud 1 4 · ’ 1 } 1 ( ; ’ 4 / } 4 / ( + vgd q d ’ 4 / } 4 / ( cd mn s d r 4 / an r n mh b cd f q d d r n e e q d d cn l ˙ mc
4 / e d q lh n mh b cd f q d d r n e e q d d cn l d mb n cd c h m DL

∂ ’ t ( . ]DL
∂ ’ t ( ˙ mc DλL

∂ ’ t ( + q d r od b s h ud k x-

H m ˙ cch s h n m+ vd ġ ud s n q d b ˙ k k s ġ s vd g˙ ud s n b n mr h cd q ˙ k r n s gd r oh m b n mmd b s h n m ψTa n e

RN’ 0 . 1 ( vgh b g h r ˙ r tod q ffd k c vh s g 2 · ’ 1 } 1 ( ; ’ 5 } 5 ( cn e ” r - H m s d q lr n e s gd r d r tod q ff d k cr +
vd b n mr s q tb s s gd r tod q s n q r h n m S∂ ˙ mc s gd b tq u̇ s tq d n e s gd r oh m, b n mmd b s h n m NTa + vgn r d
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b n lon md ms d wȯ mr h n mr k n n j

S T ; D a V D b S b a
T ) Dα V D b S b α

T ) Dα V D β S β α
T .

S� ; D a V D b S b a
� ) Dα V D b S b α

� ) Dα V D β S β α
� .

N a
T ; D b V D c N b c . a

T ) D β V D c N c β . a
T ) D β V D γ N γ β . a

T . ’ 5 - 1 (

vgh k d h m s d q lr n e s gd r tod q uh d k ad h mr s gd x b ˙ m ad vq h s s d m ˙ r e n k k n vr 9

S T ; c DT ) D a V ψ a
T . S� ; c D� ) Dα V ψα

� . N a
T ; c ψ a

T ) ψ a
b V ψ b

T ω ’ 5 - 2 (

H lon r h mf s gd b n mr s q ˙ h ms r n md n as ˙ h mr

S�α
T ; 1 g ’ β T ( �α . Sαβ

� ; / . N β γ . a
T ; / . ’ 5 - 3 (

vgd q d vd ġ ud r d s s n ˙ b n mr s ˙ ms ’ s gd k ˙ r s s vn ˙ q d r d s s n y d q n ( ˙ k k s n q r h n m b n lon md ms r ˙ k n mf

s gd e d q lh n mh b ch q d b s h n mr - Sgd k ˙ r s b n mch s h n m b ˙ m ad r tar s h s ts d c ax S a b
T ; / -

Sgd ˙ an ud b n mch s h n mr h lok x s ġ s s gd ˙ ms h b n llts ˙ s n q n e s gd r tod q cd q h u̇ s h ud r |� d pt˙ k r

s gd fi̇ s b ˙ r d ∧ |� . |α { ; 1 g ’ β T ( �α|T - =r ˙ b n mr d ptd mb d n e s gd r d b n mr s q ˙ h ms r s gd h mud q r d

uh d k ad h m DL
T ˙ mc ψTa b ˙ q d d woq d r r d c h m s d q lr n e D

L
� ˙ mc ψTa� - =r h m s gd otq d k x an r n mh b

r d s s h mf + vd vn tk c k h jd s n ffw b n lok d s d k x s gd r oh m, b n mmd b s h n m ψTa� h m s d q lr n e s gd q d l̇ h mh mf

uh d k ad h mr DL
� - Sgh r b ˙ m ad ˙ b gh d ud c ax h lon r h mf s gd e tq s gd q b n mr s q ˙ h ms

Sα b
T ; / ω ’ 5 - 4 (

Sgtr + vd ˙ q d k d e s vh s g s gd tmb n r s q ˙ h md c r tod q ff d k c DL
� + vgh b g ġ r 4 · 1 · ’ 1 } 1 ( ; ’ 1 / } 1 / ( -

Sgh r r tod q ffd k c h r r tai d b s s n f ˙ tf d s q ˙ mr e n q l̇ s h n mr ˙ mc Kn q d ms y s q ˙ mr e n q l̇ s h n mr

γ D�
L ; D�

MCMJ
L �JMCMD�

L � D�
MJNSNM

L �J α
� Dα

L . ’ 5 - 5 (

vgd q d JL ˙ mc J α
� ˙ q d r tod q ffd k cr - Sgd x q d ln ud 4 · ’ 1 } 1 ( ; ’ 0 / } 0 / ( ˙ mc 2 · ’ 1 } 1 ( ; ’ 5 } 5 (

n Ω, r gd k k cd f q d d r n e e q d d cn l- Sgh r ld ˙ mr s ġ s tr h mf s gd r d f ˙ tf d r xlld s q h d r vd b ˙ m q d ln ud

’ 0 5 } 0 5 ( cd f q d d r n e e q d d cn l e q n l s gd tmb n r s q ˙ h md c D�L + k d ˙ uh mf ’ 3 } 3 ( tmffwd c ȯ q ˙ ld s d q r -
Sgd r d ˙ q d h mcd d c s gd n Ω, r gd k k cd f q d r r n e e q d d cn l e n q ˙ l˙ r r k d r r f q ˙ uh s x ltk s h ok d s 9 2 e n q s gd

f q ˙ uh s n m+ 0 e n q ˙ m ˙ twh k h ˙ q x ff d k c ˙ mc 3 e d q lh n mr n e s gd f q ˙ uh s h mn - Nm, r gd k k + s gd ˙ twh k h ˙ q x

ff d k c h r r d s s n y d q n + s gd f q ˙ uh s n m h r f ˙ tf d c ˙ v̇ x ˙ r vd k k ˙ r s gd f q ˙ uh s h mn r - ’ Rd d Z 2 2 “ - (

=r vd ch r b tr r d c+ vgd m ln uh mf s n ltk s h f q ˙ uh s x+ vh s g r tod q uh d k ad h mr D H . �
L + n md b ˙ mmn s

tr d s gd f ˙ tf d r xlld s q h d r ˙ r ˙ an ud r h mb d s gd x ˙ q d aq n jd m s n s gd ch ˙ f n m˙ k r taf q n to- Sgh r

ld ˙ mr s g˙ s vd b ˙ m tr d s gd tmaq n jd m f ˙ tf d r xlld s q x e n q n md n e s gd r tod q uh d k ad h mr + vgh k d

e n q s gd q d l̇ h mh mf n md r vd g˙ ud s n cd ˙ k vh s g ˙ k k s gd b n lon md ms r - Kd s tr ˙ ṁ k xy d h m cd s ˙ h k

gn v s gd cd f q d d r n e e q d d cn l ˙ q d n q f ˙ mh y d c e n q s gd n s gd q r tod q uh d k ad h mr + e n q vgh b g vd b ˙ mmn s

d lok n x ˙ mx f ˙ tf d r xlld s q h d r -

=e s d q h lon r h mf s gd b n mud ms h n ṁ k b n mr s q ˙ h ms r + s gd x g˙ ud ’ 1 / } 1 / ( tmb n mr s q ˙ h md c b n l,
on md ms r d ˙ b g- Gn vd ud q + s gd aq d ˙ jh mf n e n md k n b ˙ k Kn q d ms y r xlld s q x f h ud r tr 2 · ’ 1 } 1 (
b n mr s q ˙ h ms r + vgh k d s gd aq d ˙ jh mf n e n md r tod q ch Ωd n ln q ogh r l f q n to f h ud tr 4 · ’ 1 } 1 ( b n m,
r s q ˙ h ms r - ’ H m s gd an r n mh b b ˙ r d + s gd r d vn tk c e n k k n v q d r od b s h ud k x e q n l s gd r xlld s q h b h s x n e s gd
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Dh mr s d h m s d mr n q h m s gd ˙ mgn k n mn lh b a˙ r h r ˙ mc e q n l h s r ˙ r r n b h ˙ s d c Ah ˙ mb gh h cd ms h s x- ( Sgtr vd

d mc to ˙ r ad e n q d vh s g ’ 3 } 3 ( n Ω, r gd k k cd f q d d r n e e q d d cn l+ ats s gd r d b ˙ mmn s ad f ˙ tf d c ˙ v̇ x-
H m e ˙ b s + s gd x ˙ q d n q f ˙ mh y d c ch Ωd q d ms k x vh s g q d r od b s s n s gd l̇ r r k d r r b ˙ r d + r h mb d s gd an r n mh b

cn e r ˙ q d 1 ) 0 ) 0 vgd q d s gd ffq r s 1 ˙ q d s gd ogxr h b ˙ k on k ˙ q h y ˙ s h n mr n e s gd l̇ r r h ud f q ˙ uh s n m+

n md h r s gd ˙ twh k h ˙ q x ffd k c ˙ mc s gd k ˙ r s n md h r s gd An tk v̇ q d , Cd r d q f gn r s - Nm s gd n s gd q r h cd +

s gd l̇ r r h ud P˙ q h s ˙ , Rb gvh mf d q d pt˙ s h n m cn d r mn s g˙ k ud s gd e d q lh n mh b b n lon md ms r vgh b g ˙ q d

n q f ˙ mh y d c h ms n ˙ l˙ r r h ud f q ˙ uh s h mn ’ 1 ( ˙ mc s gd s vn cd f q d d r n e e q d d cn l n e ˙ r b ˙ k ˙ q l̇ r r h ud

r tod q ff d k cr - Sgd r b ˙ k ˙ q ltk s h ok d s h r s gd AC r tod q ltk s h ok d s s ġ s f d s r q d ln ud c ax b gn n r h mf

˙ r th s ˙ ak d h ms d q ˙ b s h n m s d q l-

=a s h n m- Sgd ˙ b s h n m e n q ltk s h f q ˙ uh s x h m s gq d d ch ld mr h n mr h r f h ud m ax ’ 1 - 0 ( + vh s g C ; 2 -

Sgd r od b s q tl b n loq h r d r n md l˙ r r k d r r f q ˙ uh s n m ’ vgh b g h m C ; 2 g˙ r mn oq n o˙ f ˙ s h mf cd f q d d r

n e e q d d cn l( ˙ mc M � 0 l̇ r r h ud f q ˙ uh s n mr ’ vgh b g cd r b q h ad s vn cd f q d d r n e e q d d cn l d ˙ b g( -

Ad r h cd r s gd jh md s h b s d q lr + s gd q d k d u̇ ms s d q lr ˙ e s d q r tod q r xlld s q h y ˙ s h n m ˙ q d b n ms ˙ h md c

h m s gd b n tok h mf r ˙ ln mf s gd ch Ωd q d ms r d b s n q r d mb n cd c h m s gd on s d ms h ˙ k

Rθ Z ∧ D H { “ ;
M∫

H ) H 1 H 2 H 3 H 480

ι Ω H ) H 1 H 2 ( Ω H 3 H 4 (

∑
DT
H ) V D

a
H 1 V D

b
H 2 δ b a T γ ’ D

�
H 3 ( V γ ’ Dα

H 4
( δ α� ω ’ 5 - 6 (

=r ˙ k q d ˙ cx ld ms h n md c e n q s gd s vn , ch ld mr h n ṁ k b ˙ r d + k d s tr r s q d r r s ġ s ˙ cch s h n m˙ k b n tok h mf r

d ms d q s gd cd r b q h os h n m+ S H ) H 1 H 2 ∼ ι Ω H ) H 1 H 2 ( Ω H 3 H 4 ( + r h mb d ˙ k r n s gd f q ˙ uh s h mn r lh f gs ġ ud ch Ω d q d ms

b n tok h mf r ad s vd d m ch Ωd q d ms r d b s n q r -

Vd b ˙ m r h lok h e x n tq d woq d r r h n mr ax n ar d q uh mf s g˙ s

γ ’ D�
H ( V γ ’ D

α
I ( δ α�; γ ’ c tlD�

H . l) c η
λD�

H . λ ( V γ ’ c tmDα
I. m) c η

µ D�
I. µ ( δ α� ’ 5 - 7 (

;
0

δ µ λD�
H λD

α
I µ δ α�

γ
�
c η λ) c tlDα

H . l ’ D H (
� 0 λ
α

(
V γ

�
c η µ ) c tmD β

I. m ’ DI (
� 0 µ
β

(
δ µ λ .

r n s ġ s h mr d q s h mf ’ 5 - 7 ( h ms n s gd ˙ b s h n m vd f d s s gd e n k k n vh mf q d r tk s ’ gd q d vd ch r ok ˙ x n mk x s gd

b ˙ r d vgd m H 3 ; H 4 + e n q r h lok h b h s x( 9

Rθ Z ∧ D H { “ ;
M∫

H ) H 1 H 2 H 380

ι Ω H ) H 1 H 2 ( Ω H 3 H 3 (

∑
δ n ml

�
DT
H )l � D�

H 3 . l ’ D H 3 (
� 0 λ
� DT

H ) . λ

(

·
�
D a
H 1m � Dα

H 3 . m
’ D H 3 (

� 0 µ
α D a

H 1 . µ

( �
D b
H 2 n � D β

H 3 . n
’ D H 3 (

� 0 ν
β D b

H 2 . ν

(
δ b a T

·
�
cd s ’ D H 3 (

λ
�

( � 0
c 2 tγ ’ c η � ( γ ’ c η α ( δ α� ω ’ 5 - 8 (

Sgh r e n q ltk ˙ h r s gd b n q q d b s f d md q ˙ k h y ˙ s h n m n e s gd an r n mh b e n q ltk ˙ r e n q s gd b n tok h mf ad s vd d m

s gd uh d k ad h mr - H s q d l̇ h mr s n b n lots d s gd Ad q d y h m h ms d f q ˙ k ax d wȯ mch mf s gd h ms d f q ˙ mc s n η 1 -

En q H 3 ∋; H 4 + n m s gd n s gd q g˙ mc+ s gd d woq d r r h n m ltr s ad r xlld s q h y d c tmcd q s gd d wb ġ mf d

n e H 3 ˙ mc H 4 ˙ mc h s h r b n mud mh d ms s n h ms q n ctb d s gd e n k k n vh mf e n q ltk ˙ d

FT
H . l ’ I. J ( ;

�
D�
I. l ’ DI (

� 0 . 0
� DT

H . 0 ) D
�
J. l ’ DJ (

� 0 . 1
� DT

H . 1

(
.

G ’ I. J ( ; δ µ λD�
IλD

α
Jµ δ α� . ’ 5 - 0 / (
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s gd m vd ġ ud

Rθ Z ∧ D H { “ ;
M∫

H ) H 1 H 2 H 3 H 480

ι Ω H ) H 1 H 2 ( Ω H 3 H 4 (

∑
δ n ml

�
DT
H )l �FT

H ) . l ’ H 3 . H 4 (
(

·
�
D a
H 1m �F a

H 1 . m ’ H 3 . H 4 (
( �
D b
H 2 n �F b

H 2 . n ’ H 3 . H 4 (
(
δ b a T

· 0

G ’ H 3 . H 4 (
c 2 tγ ’ c η � ( γ ’ c η α ( δ α� ω ’ 5 - 0 0 (

H s q d ctb d r s n s gd ˙ an ud d woq d r r h n m vgd m H 3 ; H 4 - Sgd h ms d f q ˙ k n ud q s gd Fq ˙ r r l˙ m b n n q ch ,

m˙ s d r η λ b ˙ m ad d ˙ r h k x od q e n q ld c ax d wo˙ mch mf s gd h ms d f q ˙ mc s n s gd on vd q η 1 - Sgd h ms d f q ˙ k

n e γ ’ c η ( b ˙ m ad r s q ˙ h f gs e n q v̇ q ck x cn md -

6 � : 3

Mn v vd ln ud s n e n tq , ch ld mr h n ṁ k b ˙ r d - H m s gh r ch ld mr h n m vd ġ ud s n e ˙ b d ˙ ch Ωd q d ms

oq n ak d l ctd s n b gh q ˙ k h s x- Sgd r tod q uh d k ad h mr ˙ q d cd b n lon r d c h ms n s gd ud b s n q ˙ mc s gd

r oh mn q h ˙ k b n lon md ms r ˙ r e n k k n vr

D∂ ; ’ D� ]� . D� . Ď ]� ( . ’ 6 - 0 (

vgd q d s gd h mch b d r � ˙ mc �̂ q tm n ud q � ; 0 . 1 ˙ mc �̂ ; 0 . 1 - Vd ˙ k r n tr d s gd mn s ˙ s h n m

Z ; ’ �. �̂ ( - Sgd s gq d d s xod r n e h ms d f q ˙ k e n q lr vgh b g ˙ q d q d k d u̇ ms h m s gd oq d r d ms b n ms d ws

˙ q d s gd ’ 3 } 1 . 1 ( , h ms d f q ˙ k e n q l ’ vgd q d ’ 1 . 1 ( r s ˙ mcr e n q s gd mn m, b gh q ˙ k q d oq d r d ms ˙ s h n m( ˙ mc s gd
s vn b gh q ˙ k h ms d f q ˙ k e n q lr ’ 3 } 1 . / ( ˙ mc ’ 3 } / . 1 ( - H m s d q lr n e s gd r d h mf q d ch d ms r vd g˙ ud

R Ω 3 S 1 . 1 ( ;

∑

� Ω M̸ (
DT V D a V D b V D c δ c b a T γ ’ D

� ( V γ ’ Dα ( δ α� γ ’ Ď
]� ( V γ ’ Ď

]α ( δ ]α ]�

;

∑

M̸
Rcd s ’ D ( ω ’ 6 - 1 (

=e s d q ˙ ud q x k d mf s gx b n lots ˙ s h n m h s b ˙ m ad r gn vm s ġ s R Ω 3 S 1 . 1 ( b n ms ˙ h mr s gd Gh k ad q s , Dh mr s d h m

s d q l+ s gd Ṗ q h s ˙ , Rb gvh mf d q s d q l ˙ mc s gd ˙ twh k h ˙ q x ffd k cr - H ms d f q ˙ s h mf n ud q s gd Fq ˙ r r l˙ mm

u̇ q h ˙ ak d r k d ˙ cr s n r d b n mc cd q h u̇ s h ud r n e s gd K̇ f q ˙ mf h ˙ m- Nm s gd n s gd q r h cd s n b n mr s q tb s s gd

b n r ln k n f h b ˙ k s d q lr vd md d c s gd b gh q ˙ k un k tld e n q lr

R Ω 3 S 1 . + ( ;

∑

� Ω M̸ ( b

DT V D a V D b V D c δ c b a T γ ’ D
� ( V γ ’ Dα ( δ α� .

R Ω 3 S + . 1 ( ;

∑

� Ω M̸ ( b

DT V D a V D b V D c δ c b a T γ ’ Ď
]� ( V γ ’ Ď

]α ( δ ]α ]� ω ’ 6 - 2 (

Sgd an r n mh b uh d k ah d mr DT + vgh b g+ h m oq h mb h ok d + ˙ q d mn s b gh q ˙ k + ˙ q d s ˙ jd m ˙ r DT ’ tl . η λ . / ( e n q

s gd b gh q ˙ k ld ˙ r tq d ˙ mc DT ’ tl . / . ˇη ]λ ( e n q s gd ˙ ms h , b gh q ˙ k - Sgd mn s ˙ s h n m Φ’ NL ( b h mch b ˙ s d r
s g˙ s vd b n mr h cd q s gd r tod q l˙ mh e n k c vh s g η λ ; / n q ˇη ]λ ; / - Sgh r b ˙ m ˙ k r n ad ˙ b gh d ud c+ h m

s gd k ˙ mf t˙ f d n e h ms d f q ˙ k e n q lr + ax h ms d f q ˙ s h mf n ud q s gd e tk k r tod q l˙ mh e n k c vh s g s gd e n k k n vh mf
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h ms d f q ˙ k e n q lr

R Ω 3 S 1 . + ( ;

∑

� Ω M̸ (
DT V D a V D b V D c δ c b a T γ ’ D

� ( V γ ’ Dα ( δ α� V � Ω + S + . 1 ( .

R Ω 3 S + . 1 ( ;

∑

� Ω M̸ (
DT V D a V D b V D c δ c b a T γ ’ Ď

]� ( V γ ’ Ď
]α ( δ ]α ]� V �

Ω + S 1 . + ( . ’ 6 - 3 (

vgd q d s gd n od q ˙ s n q r

� Ω + S + . 1 ( ; ˇη ]λ ˇη ]µ δ ]µ ]λ γ ’ c ˇη
]ν ( γ ’ c ˇη ]ρ ( δ ]ρ ]ν . � Ω + S 1 . + ( ; η λ η µ δ µ λ γ ’ c η

ν ( γ ’ c η ρ ( δ ρν . ’ 6 - 4 (

˙ q d jmn vm ˙ r OBN ’ Oh b s tq d Bġ mf h mf Nod q ˙ s n q r ( ˙ mc s gd x oq n i d b s s gd un k tld e n q l n m s gd

b gh q ˙ k r tar o˙ b d - Sgd x ˙ q d b k n r d c ˙ mc h mu̇ q h ˙ ms - 1

Sgd e tmb s h n ṁ k r ’ 6 - 3 ( ˙ q d mn s r d ȯ q ˙ s d k x q d ˙ k + ats n mk x ˙ b n lah m˙ s h n m n e s gd l h r - H ms d ,

f q ˙ s h mf n mk x n m s gd b gh q ˙ k r tar ȯ b d + ˙ s s gd an r n mh b k d ud k k d ˙ cr s n b n r ln k n f h b ˙ k s d q lr - Sgd q d ,

e n q d + s gd f d md q ˙ k h y ˙ s h n m s n ltk s h , r tod q uh d k ad h mr h r r s q ˙ h f gs e n q v̇ q c- Vd oq n ln s d D∂ ∼ D∂
H

vh s g H ; 0 . ω ω ω . M ˙ mc s gd q d e n q d s gd md v h ms d q ˙ b s h n mr s d q lr ˙ q d f h ud m ax

R Ω 3 S 1 . + ( ;
∫

D. H . I. J. K. L

ι Ω DH IJ ( Ω KL (

∑

� Ω M̸ ( b

DT
DVD a

H VD b
IVD c

J δ c b a T γ ’ D
�
K ( V γ ’ D

α
L ( δ α� ’ 6 - 5 (

s n f d s gd q vh s g s gd b n q q d r on mch mf d woq d r r h n m e n q R Ω 3 S + . 1 ( - =r ˙ k q d ˙ cx ld ms h n md c+ s gd b n tok h mf r

ι Ω H IKJ ( Ω KL ( ˙ q d s n r ˙ s h r e x ’ ˙ s k d ˙ r s ( s gd b n mch s h n mr d mr tq h mf b n mr h r s d mb x n e s gd b n q q d r on mc,

h mf an r n mh b s gd n q x Z 1 8 “ -

Pd ˙ ch mf n Ω s gd b n tok h mf r ˙ ln mf ogxr h b ˙ k ffd k cr e q n l s gd e tk k ˙ b s h n m+

R 3 C Z ∧ D H { “ ; R Ω 3 S 1 . 1 ( ) R Ω 3 S 1 . + ( ) R Ω 3 S + . 1 ( . ’ 6 - 6 (

h r q ˙ s gd q b tlad q r n ld + ats h m oq h mb h ok d h s b ˙ m ad cn md ax s gd tr ṫ k ld ˙ mr + ffwh mf s gd

Vd r r , Ytlh mn f ˙ tf d e n q ˙ r h mf k d b n lah m˙ s h n m n e r tod q uh d k ad h mr ˙ mc d wo˙ mch mf s gd q d r s h m

b n lon md ms r - Vd vn tk c k h jd s n ld ms h n m s ġ s h m s gd e n tq , ch ld mr h n m˙ k b ˙ r d + n md b ˙ m r n k ud

s gd r tod q f q ˙ uh s x b n mr s q ˙ h ms r r d k d b s h mf ˙ r h mf k d oq d on s d ms h ˙ k ’ r d d e n q d w˙ lok d Z 2 2 “ (

G� ]� ; ∂� ]� ) η αφα� ]� ) ˇη
]αφ̌ ]α� ]� ) η 1 A� ]� ) ˇη

1 Ǎ� ]� ) η α ˇη
]α f ]αα� ]� ) ω ω ω . ’ 6 - 7 (

vgd q d s gd k n vd q b n lon md ms r ˙ q d ˙ ar d ms h m s gd Vd r r , Ytlh mn f ˙ tf d + ats s gd x ok ˙ x ˙ e tm,

c˙ ld ms ˙ k q n k d h m b n lok d s h mf s gd r tod q ltk s h ok d s r n e s gd l̇ r r h ud f q ˙ uh s n mr ˙ mc f q ˙ uh s h mn r -

Sgd gh f gd q b n lon md ms r oq n uh cd s gd tr t˙ k f q ˙ uh s h mn r s n f d s gd q vh s g r n ld ˙ twh k h ˙ q x ff d k cr -

Vd on r s on md r tb g ˙ b n lok d s d ˙ ṁ k xr h r s n ˙ e n q s gb n lh mf o˙ od q -

7 Mts k n n i

H m s gh r vn q j vd oq n on r d c r tod q r xlld s q h b d ws d mr h n mr n e ltk s h ld s q h b s gd n q h d r n e f q ˙ uh s x h m

C ; 0 . 1 . 2 ˙ mc 3 d wok n h s h mf h ms d f q ˙ k ltk s h e n q l b ˙ k b tk tr -

1= b gh p T k r tod p Φ d k c � h m s gd b tp ud c r tod p r oT b d h r cd Φmd c vh s g p d r od b s s n s gd b gh p T k ld T r tp d T r e n k k n vr

ϵD ⃝ ϵ a ⃝ ϵ b ⃝ ϵc δ cb a D � fi ϵ
� ( ⃝ � fi ϵα ( δ α� ⃝ E � : . ,

z 0 8 z



H
E
9
J
)
6
�
1
)
0
4
(
)
4
2

Bn mr h r s d mb x n e s gd b n mr s q tb s h n m h r r tf f d r s d c n m s gd ȧ r h r n e s gd b n q q d r on mcd mb d n e n tq

an r n mh b r d b s n q r vh s g s gn r d n e r s ˙ mċ q c ltk s h ld s q h b f q ˙ uh s h d r + ˙ k r n s ˙ jh mf h ms n ˙ b b n tms s gd

n m, r gd k k b n mch s h n mr d me n q b d c ax s gd Ah ˙ mb gh h cd ms h s h d r r ˙ s h r ffd c ax s gd r tod q f q ˙ uh s x jh md s h b

s d q lr - Nm s gd n s gd q g˙ mc+ ˙ ln q d cd s ˙ h k d c ˙ ṁ k xr h r n e s gd b n mch s h n mr s n ad h lon r d c n m n tq

s d mr n q b n tok h mf r + on r r h ak x s n ad ˙ b gh d ud c ax od q e n q lh mf s gd b n lon md ms d wȯ mr h n m n e n tq

K˙ f q ˙ mf h ˙ mr + h r b d q s ˙ h mk x ctd ˙ mc h r k d e s s n e ts tq d vn q j-

Nmd h r r td h m s gh r q d f ˙ q c b n mb d q mr r d k d b s h mf ˙ oq n od q r d s n e r tod q r o˙ b d b n mr s q ˙ h ms r s n ad

h lon r d c n m n tq r tod q ff d k cr - Bn mud ms h n ṁ k b n mr s q ˙ h ms r q d oq d r d ms s gd r s ˙ mc˙ q c n os h n m+ s gn tf g

on r r h ak x mn s s gd n mk x n md - =k s d q ṁ s h ud r d s r n e r tod q r ȯ b d b n mr s q ˙ h ms r l̇ x ad b n mr h r s d ms k x

d me n q b d c ˙ mc on r r h ak x ad ad s s d q r th s d c s n s gd r s q tb s tq d n e s gd b n q q d r on mch mf ln cd k r -

Bn mb d q mh mf ˙ cch s h n m˙ k ch q d b s h n mr e n q e tq s gd q h mud r s h f ˙ s h n mr + h s vn tk c ad h ms d q d r s h mf s n

d wok n q d vgd s gd q ȯ q s k x l̇ r r k d r r ltk s h ld s q h b s gd n q h d r Z 4 4 “ l˙ x ad d lad ccd c h m ˙ r tod q r xl,

ld s q h b b n ms d ws ˙ k n mf s gd k h md r s ġ s vd oq d r d ms d c h m s gh r vn q j- Ln q d n ud q + h s h r s ˙ ms ˙ k h y h mf

s n d muh r ˙ f d s gd on r r h ah k h s x n e h lok d ld ms h mf md v ld b ġ mh r lr e n q r tod q r xlld s q x aq d ˙ jh mf

vh s gh m s gd e q ˙ ld vn q j n e s gd r tod q , ltk s h f q ˙ uh s x s gd n q h d r gd q d b n mr s q tb s d c-

=a imn vk d cf ld ms r

Vd ˙ q d ud q x f q ˙ s d e tk s n F- F˙ a˙ c˙ cy d e n q h mr oh q h mf ch r b tr r h n mr ˙ s s gd d ˙ q k x r s ˙ f d r n e s gh r

oq n i d b s - Vd vn tk c k h jd s n s ġ mj W- =jq ˙ lh + K- Ḃ r s d k k ˙ mh + P- B˙ s d m˙ b b h + L- On q q ˙ s h ˙ mc

=- Rb glh cs , L˙ x e n q ch r b tr r h n mr ˙ mc b n lld ms r - Sgd vn q j n e C- E- v̇ r r toon q s d c h m o˙ q s

ax Rb tn k ˙ Mn q l˙ k d Rtod q h n q d ˙ mc H MEM ’ H - R- Rs d ff ( + ˙ mc ax s gd Ltmh b g H mr s h s ts d e n q =r s q n ,

˙ mc Ȯ q s h b k d Ogxr h b r ’ LH =OO( n e s gd CEF b k tr s d q n e d wb d k k d mb d [ Nq h f h m ˙ mc Rs q tb s tq d n e

s gd Tmh ud q r d ¯ - O- =- F- h r f q ˙ s d e tk s n Rb tn k ˙ Mn q l̇ k d Rtod q h n q d n e Oh r ˙ e n q gn r oh s ˙ k h s x ctq h mf

r d ud q ˙ k r s ˙ f d r n e s gd oq d r d ms oq n i d b s -

= Rtod p ltk s h � IS wvd k k s gd n p x

=- 0 � : 2

H m s gd oq d r d ms ˙ ood mch w vd ch r b tr r ˙ r h lok d d w˙ lok d r n ˙ r s n b k ˙ q h e x r n ld cd s ˙ h k r n e s gd

r tod q f q ˙ uh s x b n mr s q tb s h n m- En q s ġ s vd b n mr h cd q s gd e n k k n vh mf r d s to9 s vn f ˙ tf d r tod q ltk ,

s h ok d s r h m s gd r tod q ffd k c e n q l̇ k h r l h m C ; 2 - = f ˙ tf d r tod q ltk s h ok d s h r cd r b q h ad c ax ˙

r tod q ff d k c n e s gd e n k k n vh mf e n q l

∂ ; ∂T ’ t. η ( Λ
T )∂� ’ t. η ( χ

� . ’ =- 0 (

vgd q d ∂T ’ t. η ( . ∂� ’ t. η ( ˙ q d s gd lr d k ud r r tod q ffd k cr ˙ mc D
∂ ; ’ ΛT . χ� ( ;

�
c tT ) g

1 η β
T c η +

c η �
(
- Sgd q d k ˙ s h n m ad s vd d m r oh mn q h ˙ k h mch b d r ˙ mc ud b s n q h ˙ k h mch b d r h r s gd tr ṫ k n md 9 ∂�α ;

β T�α∂T - Vd b n lots d s gd ffd k c r s q d mf s g ˙ mc vd f d s

E ; /T∂ a Λ
T VΛ a ) ’ C�∂ a � / a ∂� ( χ

� VΛT )

)
C�∂α )

g

1
β T�α∂T

(
χ� V χα . ’ =- 1 (

vgd q d vd tr d c s gd b n u̇ q h ˙ ms d woq d r r h n mr D∂ ; ’ ΛT . χ� ( ˙ mc s gd b n u̇ q h ˙ ms cd q h u̇ s h ud r

’ /T . C� ( - Sgd ffd k c r s q d mf s g E r ˙ s h r ffd r s gd Ah ˙ mb gh h cd ms h s h d r - H lon r h mf s gd b n mud ms h n m˙ k

z 1 / z



H
E
9
J
)
6
�
1
)
0
4
(
)
4
2

b n mr s q ˙ h ms r ’ s n q d ctb d s gd mtlad q n e h mcd od mcd ms b n lon md ms r (

E�α ;

)
C Ω �∂α ( )

g

1
β T�α∂T

(
; / ’ =- 2 (

n md q d k ˙ s d r s gd ud b s n q h ˙ k o˙ q s n e s gd b n mmd b s h n m s n s gd r oh mn q h ˙ k ȯ q s - Sgd b n mmd b s h n m h r

cd ffmd c to s n s gd f ˙ tf d s q ˙ mr e n q l˙ s h n mr

γ ∂� ; C�Π’ t. η ( ;↔ γ ∂T ; /TΠ’ t. η ( ω ’ =- 3 (

Sgd Ah ˙ mb gh h cd ms h s h d r ˙ q d f ˙ tf d h mu̇ q h ˙ ms ’ h m s gd ˙ ad k h ˙ m b ˙ r d + ˙ mc f ˙ tf d b n u̇ q h ˙ ms h m s gd

mn m, ˙ ad k h ˙ m b ˙ r d ( + ats h lon r h mf s gd b n mud ms h n m˙ k b n mr s q ˙ h ms ’ =- 2 ( + s gd x k d ˙ c s n

ET� ; β T�αV
α . C�V� ; / .

ETa ;
0

3
’ β Ta (

�
αC�V

α . C�ETa ; ’ β Z T/ a [V ( � . ’ =- 4 (

vgd q d V� h r s gd r oh mn q h ˙ k ffd k c r s q d mf s g ’ vgn r d ffq r s b n lon md ms h r s gd f k th mn ffd k c( ˙ mc

h s b ˙ m ad vq h s s d m h m s d q lr n e s gd r oh mn q h ˙ k b n mmd b s h n m ∂� ˙ r V
� ; CαC�∂α - F˙ tf d

h mu̇ q h ˙ mb d e n k k n vr e q n l s gd h cd ms h s x CαC�Cα ; / -

Tr h mf s gd f ˙ tf d r xlld s q x n md b ˙ m h lon r d s gd VY f ˙ tf d 9

η �∂� ’ t. η ( ; / ω ’ =- 5 (

Ax cd b n lon r h mf s gd r oh mn q h ˙ k b n mmd b s h n m ∂� ; ψ� ’ t ( ) Z�α ’ t ( η
α ) ι� ’ t (

η 1

1 ’ vgh b g b n tms r

’ 3 } 3 ( b n lon md ms r ( ˙ mc ax ˙ k r n cd b n lon r h mf s gd f ˙ tf d o˙ q ˙ ld s d q Π’ t. η ( ; σ) ϵ � η
�)ξ η 1

1 +

vd ġ ud s gd f ˙ tf d s q ˙ mr e n q l˙ s h n mr

γ ψ� ; ϵ � . γ Z�α ; β T�α/Tσ) δ �αξ . γ ι� ; �
0

1
’ β T ( α�/T ϵ α . ’ =- 6 (

vgh b g b ˙ m ad tr d c s n h lon r d ’ =- 5 ( k d ˙ ch mf s n

ψ� ; / . δ �αZ�α ; / . ’ =- 7 (

˙ mc s gd an r n mh b f ˙ tf d r xlld s q x ȯ q ˙ ld s q h y d c ax σ - Sgd q d l̇ h mh mf ogxr h b ˙ k cd f q d d r n e

e q d d cn l ˙ q d Z Ω �α ( ˙ mc ι� - H m s d q lr n e f ˙ tf d h mu̇ q h ˙ ms pt˙ ms h s h d r + s gd ˙ b s h n m e n q ˙ r h mf k d

f ˙ tf d r tod q ltk s h ok d s h r

R ; e

∑
V� δ

�αVα ’ =- 8 (

vgd q d e h r s gd b n tok h mf b n mr s ˙ ms ˙ mc s gd h ms d f q ˙ k h r od q e n q ld c n ud q s gd r tod q r o˙ b d - Nmd

l˙ x d ud m ˙ cc ˙ Bgd q m, Rh ln mr s d q l-

Mn v vd vn tk c k h jd s n b n mr h cd q r d ud q ˙ k f ˙ tf d ltk s h ok d s r n e s gd s xod ch r b tr r d c ˙ an ud

˙ mc b n mr s q tb s ˙ l˙ r r h ud d ws d mr h n m n e s gd b n q q d r on mch mf s gd n q x h m s gd r oh q h s n e vg˙ s vd

ch c h m s gd l˙ h m an cx n e s gd o˙ od q - Sn s gh r d mc+ k d s tr b n mr h cd q s gd r od b h ffb b ˙ r d n e s vn

f ˙ tf d ltk s h ok d s r V H
� vh s g H ; ’ 0 . 1 ( + s n ad f h m vh s g vh s gn ts h lon r h mf s gd VY b n mch s h n m+

ats r s h k k d me n q b h mf s gd b n mud ms h n m˙ k b n mr s q ˙ h ms r E H�α ; / e n q d ˙ b g ltk s h ok d s - Sgd r n k ts h n m n e
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s gd Ah ˙ mb gh h cd ms h s h d r k d ˙ cr s n V H
� ; CαC�∂

H
α vgh b g ˙ q d f ˙ tf d h mu̇ q h ˙ ms tmcd q r d ȯ q ˙ s d

f ˙ tf d r xlld s q h d r γ ∂ H
� ; C�Π

H - Vd b n mr h cd q s gd e n k k n vh mf ˙ b s h n m9

R ;
1∫

H 80

e H

∑
V H
� δ
�αV H

α )i
1

∑
’ ∂ 0 �∂ 1 ( � δ

�α ’ ∂0 �∂ 1 ( α . ’ =- 0 / (

vgd q d s n s gd f ˙ tf d h mu̇ q h ˙ ms jh md s h b s d q lr vd ˙ ccd c ˙ mn m, cd q h u̇ s h ud l˙ r r s d q l e n q s gd

b n lah ṁ s h n m ’ ∂ 0 �∂ 1 ( � - Sgd k ˙ s s d q d wok h b h s k x aq d ˙ jr s gd f ˙ tf d r xlld s q x s n s gd ch ˙ f n m˙ k

b n lah ṁ s h n m Π ; Π 0 ; Π 1 - Sgd d pt˙ s h n mr n e ln s h n m ˙ q d

C�CαV
0
� )i

1 ’ ∂ 0 �∂ 1 ( α ; / . C�CαV
1
� �i1 ’ ∂ 0 �∂ 1 ( α ; / ω ’ =- 0 0 (

Rh mb d s gd r d d pṫ s h n mr ˙ q d k h md ˙ q h m s gd f ˙ tf d ffd k cr + h s h r d ˙ r x s n b n mr s q tb s s gd l̇ r r h ud ˙ mc

l˙ r r k d r r b n lah ṁ s h n mr - Kd s tr r s q d r r s ġ s h m s gd b ˙ r d n e mn m, ˙ ad k h ˙ m ffd k cr s gd q d h r mn v̇ x

s n ġ ud ˙ ȧ r h r vgd q d an s g s gd l˙ r r s d q l ˙ mc s gd h ms d q ˙ b s h n mr ˙ q d ch ˙ f n m˙ k - Ln q d un d q + h s

h r b k d ˙ q s g˙ s vd b ˙ m h lon r d n mk x n md VY b n mch s h n m+ d - f -

η � ’ ∂ 0 )∂ 1 ( � ; / ω ’ =- 0 1 (

Kd s tr l˙ jd r n ld b n lld ms r - H m s gd ltk s h ok d s r ∂ H
� vd ġ ud r d ud q ˙ k b n lon md ms r + m˙ ld k x

∂ H
� ; ψ H� ’ t ( ) Z

H
�α ’ t ( η

α ) ι H� ’ t (
η 1

1
. ’ =- 0 2 (

vh s g ’ 3 } 3 ( · 1 n ud q ˙ k k b n lon md ms r - Sgd VY b n mch s h n m ’ =- 0 1 ( cd k d s d r s gd b n lon md ms r ψ)�
˙ mc Z)�α δ

�α - Sgd m+ vd ˙ q d k d e s vh s g ι�� ˙ mc Z
�
�α δ

�α ˙ mc vh s g s gd n s gd q b n lon md ms r � HΩ �α (
˙ mc ι H� - Sgd b n tms h mf n e cd f q d d r n e e q d d cn l f n d r ˙ r e n k k n vr 9 vd g˙ ud ’ 1 } 1 ( cn e ” r ’ q d b ˙ k k h mf
s g˙ s s gd VY f ˙ tf d e n q s gd [ )¯ b n lah m˙ s h n m cn d r mn s b n mr s q ˙ h m s gd b n mud ms h n m˙ k L̇ wvd k k

f ˙ tf d r xlld s q x( ˙ mc ’ 3 } 3 ( cn e ” r e n q s gd [ � ¯ b n lah m˙ s h n m- Sgh r h lok h d r s ġ s vd g˙ ud s gd
b n q q d b s cd f q d d r n e e q d d cn l e n q ˙ l̇ r r k d r r ˙ mc ˙ l˙ r r h ud ltk s h ok d s - H mcd d c ax ˙ m˙ k xy h mf h m

cd s ˙ h k s gd l̇ r r s d q l vd r d d s ġ s e n q s gd an r n mh b b n lon md ms vd g˙ ud n mk x s gd s vn s d q lr

Rf˙ r r , am r ; i1

∑
c 2 t

�
Z� Ω �α ( Z�Ω �α ( ) Z

� Z �α [ Z�Z �α [
(
ω ’ =- 0 3 (

Sgd ff q r s n md h r q d r on mr h ak d e n q f h uh mf ˙ l˙ r r s n s gd b n lah m˙ s h n m Z�Ω �α ( + vgh k d s gd r d b n mc

s d q l h lok h d r ˙ m ˙ k f d aq ˙ h b d pt˙ s h n m n e ln s h n m ’ s gd jh md s h b s d q lr + ad h mf f ˙ tf d h mu̇ q h ˙ ms + cn

mn s ġ ud ˙ mx s d q l cd od mch mf n m s gd ˙ ms h r xlld s q h b ȯ q s n e Z�α ( ˙ mc h s xh d k cr Z
�
Z �α [ ; / - Rn +

s gd ˙ cch s h n ṁ k cd f q d d r n e e q d d cn l e n q s gd l˙ r r h ud b n lah ṁ s h n m b n ld e q n l s gd r xlld s q h b

b n lon md ms r n e Z�Ω �α ( r h mb d s gd f ˙ tf d r xlld s q x h r ˙ ar d ms + ˙ mc s gd l˙ r r s d q l h lok h d r s g˙ s

s gd b n mmd b s h n m h r ch ud q f d mb d k d r r - Sgd q d e n q d + n m, r gd k k vd ġ ud n md cd f q d d n e e q d d cn l b n lh mf

e q n l s gd l˙ r r k d r r f ˙ tf d ffd k c Z)Ω �α ( ˙ mc s vn cd f q d d r n e e q d d cn l e q n l s gd l̇ r r h ud n md -

H m n q cd q s n q d r od b s r tod q r xlld s q x vd ltr s g˙ ud s gd b n q q d r on mch mf e d q lh n mr - En q s ġ s

vd g˙ ud n md cd f q d d n e e q d d cn l e q n l ι)� ’ n m, r gd k k ( ˙ mc s vn cd f q d d r n e e q d d cn l e q n l ψ�� ˙ mc

ι�� e n q s gd l˙ r r h ud ltk s h ok d s - H s h r h mr s q tb s h ud s gd r gn v gn v s gd ˙ b s h n m cd r b q h ad r s gd l- Ax

b n lots h mf s gd K˙ f q ˙ mf h ˙ m vd g˙ ud

̸ e b o f ;
0

1
’ ι 0 ) ∋/ψ 0 ( P ∋/ ’ ι 0 ) ∋/ψ 0 (

)
0

1
’ ι 1 ) ∋/ψ 1 ( P ∋/ ’ ι 1 ) ∋/ψ 1 ( )i1 ’ ψ 0 � ψ 1 ( P ’ ι 0 � ι 1 ( ’ =- 0 4 (
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Ax tr h mf s gd f ˙ tf d r xlld s q x vd r d s ψ 0� ; / ˙ mc vd cd ffmd
]ι 1 ; ’ ι 1 ) ∋/ψ 1 ( - Sġ s k d ˙ cr s n

̸ e b o f ;
0

1
’ ι 0 ) ∋/ψ 0 ( P ∋/ ’ ι 0 ) ∋/ψ 0 (

)
0

1
’ ]ι 1 ( P ∋/ ’ ]ι 1 ( �i1 ’ ψ 1 ( P ’ ι 0 � ]ι 1 ( �i 1 ’ ψ 1 ( P ∋/ψ 1 ’ =- 0 5 (

Ax b n lots h mf s gd d pṫ s h n mr n e ln s h n m+ vd f d s

∋/ι 0 )i1 ψ 1 ; / . ∋/ ]ι 1 �i 1 ψ 1 ; / . ∋/ψ 1 ) 0
1
’ ι 0 � ]ι 1 ( ; / ’ =- 0 6 (

˙ mc ffṁ k k x ax ch ˙ f n ṁ k h y h mf s gd l̇ r r d h f d mr s ˙ s d r + vd f d s

∋/ ’ ι 0 ) ]ι 1 ( ; / . 0

1
∋/ ’ ι 0 � ]ι 1 ( )i1 ψ 1 ; / . ∋/ψ 1 ) 0

1
’ ι 0 � ]ι 1 ( ; / . ’ =- 0 7 (

vgd q d s gd [ )¯ b n lah m˙ s h n m ˙ ood ˙ q r s n ad l˙ r r k d r r ˙ mc s gd [ � ¯ b n lah ṁ s h n m s gd l˙ r r h ud
n md r - Sgh r b n mff q lr s ġ s ˙ s s gd k d ud k n e d pt˙ s h n mr n e ln s h n m vd g˙ ud s gd b n q q d b s l˙ r r

r od b s q tl-

=- 1 � : 3

Kd s tr b n mr h cd q s gd e n tq , ch ld mr h n m˙ k b ˙ r d - Ntq f ˙ tf d b n mmd b s h n m h r mn v cd b n lon r d c h ms n

s gd e n k k n vh mf oh d b d r

∂ ; ∂TΛ
T )∂�χ

� )∂ ]�χ̌
]� . ’ =- 0 8 (

vgd q d ∂T + ∂� + ∂ ]� ˙ q d r tod q ffd k cr - Bn lots h mf s gd ffd k c r s q d mf s g vd ġ ud r d ud q ˙ k s d q lr

E ; ETa Λ
T VΛ a ) ETαΛ

T V χα ) ET ]αΛ
T V χ̌

]α

) E�αχ
� V χα ) E� ]αχ

� V χ̌
]α ) E ]�αχ̌

]� V χα ) E ]� ]αχ̌
]� V χ̌

]α ’ =- 1 / (

˙ mc+ n e b n tq r d + s gd x r ˙ s h r e x s gd Ah ˙ mb gh h cd ms h s h d r ’ r d d d - f - Z 2 4 “ ( - Ax h lon r h mf s gd b n mud m,

s h n m˙ k b n mr s q ˙ h ms r

E�α ; E� ]α ; E ]�α ; E ]� ]α ; / . ’ =- 1 0 (

vd b ˙ m r n k ud s gd Ah ˙ mb gh h cd ms h s h d r ˙ r e n k k n vr

ETα ; β Tα ]αV̌
]α . ET ]α ; β Tα ]αV

α . ’ =- 1 1 (

vh s g s gd b n mr s q ˙ h ms r

Č ]�V
α ; / . C�V̌

]α ; / . C�V� � Č ]�V̌
]� ; / ω ’ =- 1 2 (

Sgd r tod q ff d k cr V� ˙ mc V̌ ]� ˙ q d b gh q ˙ k ˙ mc ˙ ms h , b gh q ˙ k + q d r od b s h ud k x- Sgd b n mr s q ˙ h ms r ’ =- 1 2 (

˙ q d r n k ud c ax s gd d pt˙ s h n mr

V� ; Č 1 C�T. V̌ ]� ; C 1 Č ]�T. ’ =- 1 3 (

vgd q d T h r ˙ q d ˙ k tmb n mr s q ˙ h md c r tod q ffd k c- Sgd b n lon md ms r n e T ˙ q d

T ’ t. η . ˇη ( ; B) η �φ�)φ̌ ]� ˇη
]�)L η 1 )Ľ ˇη 1 ) η �Z� ]� ˇη

]�) η � ˇη 1 ι�)ι̌ ]� ˇη
]� η 1 )C η 1 ˇη 1 ω ’ =- 1 4 (
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Sgd oq d on s d ms h ˙ k T h r cd ffmd c to s n f ˙ tf d r xlld s q h d r γ T ; ∆ ) ∆̌ + vgd q d ∆ ˙ mc ∆̌ ˙ q d

˙ b gh q ˙ k ˙ mc ˙ m ˙ ms h b gh q ˙ k r tod q ffd k cr - Tr h mf s gd f ˙ tf d r xlld s q h d r + n md b ˙ m q d ln ud s gd

k n vd r s b n lon md ms r ’ B. φ� . φ̌ ]� . L. Ľ ( ots s h mf s gd r tod q ffd k c h m s gd Vd r r , Ytlh mn f ˙ tf d -

Sgd q d l˙ h mh mf b n lon md ms r ’ Z� ]� . ι� . ι̌ ]� . C ( ˙ q d s gd ogxr h b ˙ k ffd k cr - Mn v+ vd b n mr h cd q s vn

f ˙ tf d oq d on s d ms h ˙ k r T H vh s g H ; 0 . 1 ˙ mc vd vq h s d s gd e n k k n vh mf ˙ b s h n m

R 3 C ;
∫

H

e H

∑
c 3 tc 1 η c 1 ˇη ’ C�T H Č 1 C�T

H ) Č ]�T
H C 1 Č ]�T H (

)i1

∑
c 3 tc 1 η c 1 ˇη ’ T 0 � T 1 ( 1 ω ’ =- 1 5 (

Sgd ffq r s k h md h r f ˙ tf d h mu̇ q h ˙ ms tmcd q an s g f ˙ tf d r xlld s q h d r γ T H ; ∆ H )∆̌ H vgh k d s gd l˙ r r

s d q l h r h mu̇ q h ˙ ms n mk x tmcd q s gd ch ˙ f n m˙ k r taf q n to- Sgd ˙ b s h n m r h ltk ˙ s d r s gd ltk s h f q ˙ uh s x

˙ b s h n m vgd q d s gd l˙ r r s d q l ġ r mn cd q h u̇ s h ud b n tok h mf r - Gn vd ud q + ax r s tcxh mf s gd l̇ r r

s d q l h s h r d ˙ r x s n r gn v gn v s gd ˙ cch s h n m˙ k cd f q d d r n e e q d d cn l d ms d q s gd f ˙ ld - Vd b ˙ m

b gn n r d s gd VY f ˙ tf d e n q s gd b n lah m˙ s h n m T ) r h mb d vd ˙ q d k d e s vh s g n mk x s gd ch ˙ f n m˙ k

r taf q n to- Sgd q d e n q d + e q n l s gd l̇ r r s d q l n md f d s r s gd ˙ cch s h n m˙ k oq n ȯ f ˙ s h mf cd f q d d r n e

e q d d cn l ’ m˙ ld k x+ B. φ� . φ̌ ]� ( - Nm, r gd k k + s gd cd f q d d r n e e q d d cn l b n h mb h cd vh s g ˙ l˙ r r k d r r

r tod q ltk s h ok d s ˙ mc ˙ l˙ r r h ud r tod q ltk s h ok d s - H s h r h ms d q d r s h mf s n mn s d s g˙ s h m C ; 2 s gd q d

˙ q d mn cd q h u̇ s h ud r h m s gd l̇ r r s d q l+ r h mb d vd cn mn s vh r g s gd ˙ cch s h n m˙ k r b ˙ k ˙ q ff d k c Z�Z �α [
s n oq n ȯ f ˙ s d - Sgd lh r r h mf cd f q d d n e e q d d cn l e n q s gd l̇ r r h ud ltk s h ok d s h r b n ms ˙ h md c h m s gd

r xlld s q h b ȯ q s Z�Ω �α ( - Nm s gd n s gd q ġ mc+ h m C ; 3 + vd cn md d c s gd ˙ cch s h n ṁ k r b ˙ k ˙ q

oq n ȯ f ˙ s h mf cd f q d d n e e q d d cn l+ ˙ mc h mcd d c s gd l˙ r r s d q l b n ms ˙ h mr s gd jh md s h b s d q l e n q h s -

Mod m =a a d r r - Sgh r ˙ q s h b k d h r ch r s q h ats d c tmcd q s gd s d q lr n e s gd Bq d ˙ s h ud Bn lln mr

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

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

Od e d p d ma d r

Z 0 “ L- Eh d q y ˙ mc V- Ȯ tk h + Nm q d k ‘ s h u h r s h b v‘ u d d p t ‘ s h n mr e n q o ‘ q s h b k d r n e ‘ q a h s q ‘ q x r o h m h m ‘ m

d k d b s q n l‘ f md s h b ffd k c + Oq n b - Qn x - Rn b - Jn mc - = 0 6 2 ’ 0 8 2 8 ( 1 0 0 Z 5 IROE PC “ -

Z 1 “ B- cd Pg˙ l ˙ mc F- F˙ ȧ c˙ cy d + Fd md q ‘ k h y ‘ s h n m n e s g d Eh d q y , O‘ t k h ‘ b s h n m +

Og x r - Qd u - C 7 1 ’ 1 / 0 / ( / 3 3 / 1 / Z Xp@hu90//6-/332“ Z 5 IROE PC “ -

Z 2 “ B- cd Pg˙ l+ F- Ḟ a˙ ċ cy d ˙ mc =- I- Sn k k d x+ Qd r t ll‘ s h n m n e l‘ r r h u d f q ‘ u h s x +

Og x r - Qd u - Jd s s - 0 . 5 ’ 1 / 0 0 ( 1 2 0 0 / 0 Z Xp@hu90/00-0121“ Z 5 IROE PC “ -

Z 3 “ R- E- Ġ r r ˙ m ˙ mc P- =- Pn r d m+ Qd r n k u h mf s g d f g n r s o q n a k d l h m mn m, k h md ‘ q l‘ r r h u d f q ‘ u h s x +

Og x r - Qd u - Jd s s - 0 . 7 ’ 1 / 0 1 ( / 3 0 0 / 0 Z Xp@hu900/5-2233“ Z 5 IROE PC “ -

Z 4 “ R- E- Ġ r r ˙ m+ P- =- Pn r d m ˙ mc =- Rb glh cs , L˙ x+ Fg n r s , e q d d l‘ r r h u d f q ‘ u h s x vh s g ‘ f d md q ‘ k

q d e d q d mb d ld s q h b + I GDO . 1 ’ 1 / 0 1 ( / 1 5 Z Xp@hu900/8-212/ “ Z 5 IROE PC “ -

Z 5 “ R- E- Ġ r r ˙ m ˙ mc P- =- Pn r d m+ Ah ld s q h b f q ‘ u h s x e q n l f g n r s , e q d d l‘ r r h u d f q ‘ u h s x +

I GDO . 1 ’ 1 / 0 1 ( 0 1 5 Z Xp@hu900/8-2404“ Z 5 IROE PC “ -

Z 6 “ R- E- Ġ r r ˙ m ˙ mc P- =- Pn r d m+ Bn mffq l‘ s h n m n e s g d r d b n mc ‘ q x b n mr s q ‘ h ms ‘ mc ‘ a r d mb d n e f g n r s

h m l‘ r r h u d f q ‘ u h s x ‘ mc a h ld s q h b f q ‘ u h s x + I GDO . 3 ’ 1 / 0 1 ( 0 1 2 Z Xp@hu90000-1/6/“ Z 5 IROE PC “ -
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Z 7 “ J- Gh ms d q ah b gk d q ˙ mc P- =- Pn r d m+ H ms d q ‘ b s h mf r o h m, 1 ffd k c r + I GDO . 6 ’ 1 / 0 1 ( / 3 6

Z Xp@hu901/2-4672“ Z 5 IROE PC “ -

Z 8 “ R- Fq n n s Mh aad k h mj+ L- Od k n r n ˙ mc L- Rd ws n m+ Mn mk h md ‘ q o q n o d q s h d r n e u h d k a d h m l‘ r r h u d

f q ‘ u h s x + Dt q - Og x r - I - B 4 0 ’ 1 / / 6 ( 6 3 0 Z gdo�sg./50/058“ Z 5 IROE PC “ -

Z 0 / “ C- F- An tk v̇ q d ˙ mc R- Cd r d q + B‘ m f q ‘ u h s ‘ s h n m g ‘ u d ‘ ffmh s d q ‘ mf d : +

Og x r - Qd u - C 5 ’ 0 8 6 1 ( 2 2 5 7 Z 5 IROE PC “ -

Z 0 0 “ J- Gh ms d q ah b gk d q + Sg d n q d s h b ‘ k ‘ r o d b s r n e l‘ r r h u d f q ‘ u h s x + Qd u - Ln c - Og x r - 7 3 ’ 1 / 0 1 ( 5 6 0

Z Xp@hu900/4-2624“ Z 5 IROE PC “ -

Z 0 1 “ B- cd Pg˙ l+ L‘ r r h u d f q ‘ u h s x + Jh u h mf Qd u - Qd k - 0 6 ’ 1 / 0 3 ( 6 Z Xp@hu903/0-3062“ Z 5 IROE PC “ -

Z 0 2 “ =- Rb glh cs , L˙ x ˙ mc L- un m Rs q ˙ tr r + Qd b d ms c d u d k n o ld ms r h m a h ld s q h b s g d n q x +

I - Og x r - = 3 8 ’ 1 / 0 5 ( 0 7 2 / / 0 Z Xp@hu90401-///10 “ Z 5 IROE PC “ -

Z 0 3 “ R- Cd r d q + L- R˙ mcn q ˙ ˙ mc =- V̇ k cq n m+ Mn b n mr h r s d ms a h ld s q h b f q ‘ u h s x : +

Og x r - Qd u - C 7 7 ’ 1 / 0 2 ( / 7 0 4 / 0 Z Xp@hu902/5-/536“ Z 5 IROE PC “ -

Z 0 4 “ P- B˙ s d ṁ b b h + L- Cd ad q ṁ q ch + O- =- Fq ˙ r r h ˙ mc C- L̇ s d r r h + A‘ k ‘ mb d c r t o d q o q n i d b s h u d u ‘ q h d s h d r +

I - Fd n l- Og x r - 4 8 ’ 1 / / 8 ( 0 2 5 2 Z Xp@hu9/6/6-3135“ Z 5 IROE PC “ -

Z 0 5 “ P- B˙ s d m˙ b b h + L- Cd ad q ṁ q ch + O- =- Fq ˙ r r h ˙ mc C- L˙ s d r r h + B̀d b g ‘ mc c d Qg ‘ l b n g n ln k n f x n e

h ms d f q ‘ k e n q lr + I - Fd n l- Og x r - 5 1 ’ 1 / 0 1 ( 7 8 / Z Xp@hu90//2-14/5“ Z 5 IROE PC “ -

Z 0 6 “ K- Ḃ r s d k k ˙ mh + P- Ḃ s d ṁ b b h ˙ mc O- =- Fq ˙ r r h + Sg d f d n ld s q x n e r t o d q l‘ mh e n k c r ‘ mc md v

r t o d q r x lld s q h b ‘ b s h n mr + Mt b k - Og x r - A 7 8 8 ’ 1 / 0 4 ( 0 0 1 Z Xp@hu904/2-/6775“ Z 5 IROE PC “ -

Z 0 7 “ =- G- Bġ lr d cch md + L‘ r r h u d r t o d q f q ‘ u h s x e q n l r o n ms ‘ md n t r k x a q d ‘ j h mf n q s g n r x lo k d b s h b f ‘ t f d

r x lld s q x + ?mm‘ k r Og x r - 0 0 2 ’ 0 8 6 7 ( 1 0 8 Z 5 IROE PC “ -

Z 0 8 “ R- Cd r d q ˙ mc I- G- J̇ x+ Sn o n k n f h b ‘ k k x l‘ r r h u d r t o d q f q ‘ u h s x + Og x r - Jd s s - A 0 1 . ’ 0 8 7 2 ( 8 6

Z 5 IROE PC “ -

Z 1 / “ R- Cd r d q + Bn r ln k n f h b ‘ k s n o n k n f h b ‘ k r t o d q f q ‘ u h s x + h m Pt ‘ ms t l s g d n q x n e f q ‘ u h s x +

R- L- Bgq h r s d mr d m d c- ’ 0 8 7 1 ( + oo- 2 6 3 z 2 7 0 Z 5 IROE PC “ -

Z 1 0 “ O- R- Gn vd + M- C- K˙ lad q s ˙ mc O- B- Vd r s + ? md v l‘ r r h u d s x o d H H ? r t o d q f q ‘ u h s x e q n l

b n lo ‘ b s h ffb ‘ s h n m + Og x r - Jd s s - A 3 0 5 ’ 0 8 8 7 ( 2 / 2 Z gdo�sg.86/6028“ Z 5 IROE PC “ -

Z 1 1 “ M- J̇ k n od q ˙ mc P- B- Lxd q r + Sg d n c c r s n q x n e l‘ r r h u d r t o d q f q ‘ u h s x + I GDO . 4 ’ 0 8 8 8 ( / 0 /

Z gdo�sg.88/0/34“ Z 5 IROE PC “ -

Z 1 2 “ H - Rb gṁ jd matq f ˙ mc O- B- Vd r s + L‘ r r h u d H H ? r t o d q f q ‘ u h s x ‘ r ‘ mn mk h md ‘ q q d ‘ k h y ‘ s h n m +

Og x r - Jd s s - A 4 3 . ’ 1 / / 1 ( 0 2 6 Z gdo�sg./1/31/6“ Z 5 IROE PC “ -

Z 1 3 “ F- V- Fh aan mr + B- M- On od ˙ mc D- Rd y f h m+ Sg d f d md q ‘ k r t o d q r x lld s q h b r n k t s h n m n e

s n o n k n f h b ‘ k k x l‘ r r h u d r t o d q f q ‘ u h s x + Bk ‘ r r - Pt ‘ ms - Fq ‘ u - 1 4 ’ 1 / / 7 ( 1 / 4 / / 4 Z Xp@hu9/7/6-1502“

Z 5 IROE PC “ -

Z 1 4 “ P- =mcq h mf ˙ d s ˙ k - + L‘ r r h u d 2 C r t o d q f q ‘ u h s x + Bk ‘ r r - Pt ‘ ms - Fq ‘ u - 1 6 ’ 1 / 0 / ( / 1 4 / 0 /

Z Xp@hu9/8/6-3547“ Z 5 IROE PC “ -

Z 1 5 “ D- =- Ad q f r gn d Ω+ N- Gn gl+ I- Pn r r d d k + D- Rd y f h m ˙ mc O- J- Sn vmr d mc+ Ln q d n m l‘ r r h u d 2 C

r t o d q f q ‘ u h s x + Bk ‘ r r - Pt ‘ ms - Fq ‘ u - 1 7 ’ 1 / 0 0 ( / 0 4 / / 1 Z Xp@hu90//4-2841“ Z 5 IROE PC “ -

Z 1 6 “ N- L˙ k ˙ d a+ Rt o d q r x lld s q h y h mf l‘ r r h u d f q ‘ u h s x + Og x r - Qd u - C 7 7 ’ 1 / 0 2 ( / 1 4 / / 1

Z Xp@hu902/2-247/“ Z 5 IROE PC “ -
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Z 1 7 “ R- L- Jty d mjn + I- Mn u̇ j ˙ mc F- Ṡ q s ˙ f k h mn , L̇ y y tb b gd k k h + Gh f g d q c d q h u ‘ s h u d b n t o k h mf r ‘ mc
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