
B n m sd m sr khr sr ` u ` hk` a kd ` s R b hd m b d C hq d b s

I n t q m ` k n e L d l a q ` m d R b hd m b d

in t p m : j g n l c o : e c / v v v c jr c u hc p a n l .jn a : sc .l c l r a h

E n t khm f l d b g ` m hr l r hm b n m r s` m s fi t w b q n r r fi n v t ksq ` ’ ksq ` shn m

@ kn m X - J hq r b g m d q ` +0 + X t ,G d m f B g d m f ` +0 + C n m ` kc Q - O ` t k` + Q n a d q s V - E hd kc a + + A d m m x C - E q d d l ` m ` +

` T m hu d qrhsx n e S d w ` r ` s : t rshm ) C d o ` qsl d m s n e B g d l hb ` k D m f hm d d qhm f ) S d w ` r L ` sd qh` kr Hm rshst sd ) B d m sd q en q D m d qf x ` m c D m u hqn m l d m s` k Q d rn t qb d r) ` m c D m u hqn m l d m s` k ` m c

V ` sd q Q d rn t qb d r D m f hm d d qhm f ) 0 / 0 / / A t qm d s Q n ` c ) A t hkc hm f 0 2 2 ) : t rshm ) S W 5 7 5 4 7 ) T R :
a T m hu d qrhsx n e N w en qc ) C d o ` qsl d m s n e D m f hm d d qhm f R b hd m b d ) O ` qj r Q n ` c ) N w en qc N W 0 2 O I ) T J

@ Q S H B K D H M E N

J d x v n qc r8

T ksq ` ’ ksq ` shn m

S g q d r g n kc fi t w

E n t khm f

B q n r r fi n v

B n m r s` m s fi t w

@ A R S Q @ B S

E n t q en t khm f l n c d kr c t d sn G d q l h` 'b n l o kd sd o n q d a kn b j hm f + hm sd q l d c h` sd o n q d a kn b j hm f + b ` j d ’ ksq ` shn m ` m c

r s` m c ` q c o n q d a kn b j hm f (+ g ` u d kn m f a d d m t r d c sn c d r b q ha d l d l a q ` m d ’ ksq ` shn m ` m c en t khm f hm b n m r s` m s sq ` m r ,

l d l a q ` m d o q d r r t q d 'Δ O ( n o d q ` shn m n e l d l a q ` m d r - @ ed v r st c hd r ` o o kx sg d r d l n c d kr sn b n m r s` m s fi t w c d ` c ,d m c

’ ksq ` shn m r x r sd l r - G n v d u d q + sg d r d l n c d kr g ` u d m n s a d d m q d o n q sd c en q b n m r s` m s fi t w b q n r r fi n v ’ ksq ` shn m + c d r o hsd

sg d eq d p t d m s t r d n e sg hr l n c d n e l d l a q ` m d n o d q ` shn m hm o q ` b shb ` k ` o o khb ` shn m r - V d q d o n q s c d q hu ` shn m n e sg d r d

l n c d kr en q b n m r s` m s fi t w b q n r r fi n v ’ ksq ` shn m - N e sg d en t q l n c d kr + b n l o kd sd o n q d a kn b j hm f ` m c r s` m c ` q c o n q d

a kn b j hm f v d q d c d d l d c hm ` o o khb ` a kd c t d sn b n m sq ` c hb shm f ` r r t l o shn m r ` m c q d kd u ` m b d + q d r o d b shu d kx - B n m r s` m s fi t w

b q n r r fi n v en t khm f d w o d q hl d m sr n e c hkt sd k` sd w a d ` c r t r o d m r hn m r ` m c r n x a d ` m n hk d l t kr hn m r v d q d b n m c t b sd c n m

b n l l d q b h` k o n kx 'd sg d q r t ken m d ( fi ` s r g d d s t ksq ` ’ ksq ` shn m l d l a q ` m d r sn d w o kn q d sg d l n c d kr ” ` a hkhshd r sn c d r b q ha d

r t b g c ` s` - @ l n c d k b n l a hm hm f hm sd q l d c h` sd o n q d a kn b j hm f ` m c b ` j d ’ ksq ` shn m ` o o d ` q d c sn f hu d sg d a d r s ` f q d d ,

l d m s v hsg sg d d w o d q hl d m s` k c ` s` - A d kn v sg d sg q d r g n kc fi t w + a n sg sg d hm sd q l d c h` sd o n q d a kn b j hm f l n c d k ` m c sg d

b n l a hm d c l n c d k ’ s sg d c ` s` v d kk- @ r o d q l d ` sd fi t w ` o o q n ` b g d c ` m c o ` r r d c sg d sg q d r g n kc fi t w + sg d b n l a hm d c

l n c d k v ` r q d p t hq d c en q ` b b t q ` sd ’ sr - A ` r d c n m sg hr n a r d q u ` shn m + ` o g x r hb ` k hm sd q o q d s` shn m n e sg d sg q d r g n kc fi t w hr

o q n o n r d c 9 sg d sg q d r g n kc fi t w hr sg d fi t w a d kn v v g hb g b ` j d a t hkc t o hr m d f khf ha kd ` m c ` a n u d v g hb g b ` j d ’ ksq ` shn m

a d b n l d r sg d c n l hm ` m s en t khm f l d b g ` m hr l -

. Hm sq n c t b shn m

L n c d khm f l d l a q ` m d en t khm f g ` r o k` x d c ` m hm sd f q ` k o ` q s hm ` c u ` m ,

b hm f n t q t m c d q r s` m c hm f n e l d l a q ` m d r d o ` q ` shn m o q n b d r r d r - G d q l h`

c d u d kn o d c d p t ` shn m r sn c d r b q ha d en t q c hr shm b s en t khm f l d b g ` m hr l r hm

b n m r s` m s o q d r r t q d c d ` c ,d m c ’ ksq ` shn m 'C D E (9 b n l o kd sd o n q d a kn b j hm f +

hm sd q l d c h` sd o n q d a kn b j hm f + r s` m c ` q c o n q d a kn b j hm f + ` m c b ` j d ’ ksq ` ,

shn m Z 0 [ - A n v d m t r d c sg d r d l n c d kr sn hc d m shex sg d c n l hm ` m s en t khm f

l d b g ` m hr l ` s c h d q d m s r s` f d r n e l hb q n ’ ksq ` shn m l d l a q ` m d en t khm f

c t q hm f A R @ ’ ksq ` shn m Z 1 [ - G n ` m c Y x c m d x b n l a hm d c sg d o n q d a kn b j hm f

` m c b ` j d ’ ksq ` shn m l d b g ` m hr l r sn ` b b t q ` sd kx c d r b q ha d a n u hm d r d q t l

` ka t l hm 'A R @ ( o q n sd hm en t khm f c t q hm f l hb q n ’ ksq ` shn m Z 2 [ - E hd kc d s ` k-

et q sg d q c d u d kn o d c G d q l h` &r a ` r hb l n c d kr sn hm b kt c d ` en t k` m s q d l n u ` k

sd q l ` o o khb ` a kd hm b q n r r fi n v 'W E K N V ( ’ ksq ` shn m Z 3 +4 [ - G k` u ` b d j ` m c

A n t b g d s c d u d kn o d c d p t ` shn m r en q sg d b n l o kd sd + hm sd q l d c h` sd ` m c r s` m ,

c ` q c o n q d a kn b j hm f l d b g ` m hr l r en q b n m r s` m s fi t w c d ` c ,d m c ’ ksq ` ,

shn m Z 5 [ - S g d r d l n c d kr v d q d ` o o khd c sn A R @ l hb q n ’ ksq ` shn m d w o d q hl d m sr +

` m c sg d hm sd q l d c h` sd o n q d a kn b j hm f l n c d k f ` u d sg d a d r s ` f q d d l d m s v hsg

d w o d q hl d m s` k c ` s` - G n ` m c Y x c m d x ` kr n c d u d kn o d c ` b n l a hm d c l n c d k

en q o n q d a kn b j hm f ` m c b ` j d ’ ksq ` shn m hm b n m r s` m s fi t w c d ` c ,d m c l hb q n ,

’ ksq ` shn m ` m c t r d c hs sn c d r b q ha d A R @ o q n sd hm en t khm f Z 6 [ - A n ksn m d s ` k-

c d u d kn o d c ’ u d c h d q d m s b n l a hm d c l n c d kr en q b n m r s` m s o q d r r t q d ` m c

b n m r s` m s fi t w c d ` c ,d m c ’ ksq ` shn m + d ` b g hm b n q o n q ` shm f sv n en t khm f l d ,

b g ` m hr l r Z 7 [ - @ b n l a hm d c b n l o kd sd o n q d a kn b j hm f ` m c b ` j d ’ ksq ` shn m

l n c d k o q n u hc d c sg d a d r s ` f q d d l d m s v hsg q d r t ksr eq n l hl l t m n f kn a t khm

F 'Hf F ( ` m c A R @ ’ ksq ` shn m d w o d q hl d m sr - G n v d u d q + sg hr l n c d k v ` r m n s

` a kd sn hc d m shex sg d r d ` r sg d ` b st ` k en t khm f l d b g ` m hr l r - S g d r d l n c d kr

c n m n s ` b b n t m s en q o n r r ha kd en t k` m s q d l n u ` k c t d sn b q n r r fi n v r g d ` q hm f

en q b d r + ` m c sg d q d en q d b ` m m n s c d r b q ha d b n m r s` m s fi t w b q n r r fi n v ’ ksq ` shn m -

L n c d khm f n e en t khm f l d b g ` m hr l r hm b n m r s` m s fi t w b q n r r fi n v ’ ksq ` shn m hr

r b ` q b d + c d r o hsd sg d e` b s sg ` s l ` m x o q ` b shb ` k l d l a q ` m d r d o ` q ` shn m r ` q d

b n m c t b sd c hm sg hr e` r g hn m Z 8 [ -

S g hr r st c x o q d r d m sr ` q d ,c d u d kn o l d m s n e G d q l h` &r d p t ` shn m r sn c d ,

r b q ha d b n m r s` m s fi t w b q n r r fi n v ¨ ksq ` shn m - D w o d q hl d m s` k q d r t ksr en q

b n m r s` m s fi t w b q n r r fi n v t ksq ` ’ ksq ` shn m 'T E ( n e ` k` sd w a d ` c r t r o d m r hn m +

s` j d m sn a d ` q hf hc en t k` m s+ v d q d b n l o ` q d c sn sg d l n c d kr + ` m c ` o o khb ,

` a hkhsx n e sg d l n c d kr hr c hr b t r r d c - @ c c hshn m ` kkx + ` r n x a d ` m n hk,hm ,v ` sd q

d l t kr hn m v ` r t r d c sn q d o q d r d m s c d en q l ` a kd en t k` m sr - @ l n c d k

g sso r 9. . c n h-n q f . 0 / -0 / 0 5 . i-l d l r b h-1 / 0 7 -0 1 -/ / 0

Q d b d hu d c 0 1 R d o sd l a d q 1 / 0 7 : Q d b d hu d c hm q d u hr d c en q l 1 8 M n u d l a d q 1 / 0 7 : @ b b d o sd c 0 C d b d l a d q 1 / 0 7

B n q q d r o n m c hm f ` t sg n q r -

D ,l ` hk ` c c qd rrd r8 q n a d q s-’ d kc > d m f -n w -` b -t j 'Q -V - E hd kc (+ eq d d l ` m > b g d -t sd w ` r -d c t 'A -C - E q d d l ` m (-
0 B n ,’ q r s ` t sg n q r -

E n s o m V i n e J d l a o V m d P b hd m b d 4 6 3  1 / 0 8 ( 5 4 © 6 4

9 u V hiV a id n m ihm d / 5 B d b d l a d o 1 / 0 7

/ 2 6 5 )6 2 7 7 . y 1 / 0 7 M s a ihr f d c a v D ir d u hd o A - -



b n l a hm hm f hm sd q l d c h` sd o n q d a kn b j hm f ` m c b ` j d ’ ksq ` shn m v ` r t r d c sn

l n c d k sg d o q n f q d r r hn m n e en t khm f hm sg d r d d w o d q hl d m sr -

S g d sg q d r g n kc fi t w 'S E ( v ` r c d ’ m d c a x E hd kc ` m c O d ` q b d ` r – t r d et k

sn c hr shm f t hr g a d sv d d m q d f hn m r n e kn v en t khm f ` m c g hf g en t khm f a n sg hm

c hq d b s,fi n v ` m c b q n r r fi n v r x r sd l r “ Z 0 / [ - S g t r e` q + sg d S E g ` r a d d m

t r d et k ` r ` sn n k sn b g ` q ` b sd q hy d ` m c b n l o ` q d sg d en t khm f q d r hr s` m b d n e

c h d q d m s l d l a q ` m d r + a t s hs g ` r m n s a d d m c d ’ m d c hm o g x r hb ` k

sd q l r Z 0 0 – 0 2 [ - A ` r d c n m sg d o q n o n r d c l n c d kr + ` o g x r hb ` k hm sd q o q d s` shn m

n e sg d S E hr r t f f d r sd c + v g hb g b k` q h’ d r sg d sq ` m r hshn m a d sv d d m c h d q d m s

en t khm f l d b g ` m hr l r n b b t q q hm f ` s sg d sho o hm f o n hm s a d sv d d m r kn v ` m c

q ` o hc en t khm f -

1 S g d n q d shb ` k a ` b j f q n t m c

1 -0 - L d l a q` m d n o d q` shm f l n c d r

E hksq ` shn m hm ` l d l a q ` m d r x r sd l hr n esd m b ` sd f n q hy d c ` r d hsg d q c d ` c ,

d m c n q b q n r r fi n v Z 0 3 [ - Hm c d ` c ,d m c ’ ksq ` shn m 'b e-+ E hf - 0 ` (+ sg d ed d c fi n v

hr o d q o d m c hb t k` q sn sg d l d l a q ` m d r t q e` b d - Q d id b sd c en t k` m sr ` b b t l t ,

k` sd n m n q m d ` q sg d l d l a q ` m d r t q e` b d + ` m c g ` u d m n o ` sg sn d w hs sg d

r x r sd l 'g d m b d – c d ` c ,d m c “ (- Hm b q n r r fi n v ’ ksq ` shn m 'b e-+ E hf - 0 a (+ sg d ed d c

fi n v hr s` m f d m sh` k sn sg d l d l a q ` m d r t q e` b d - B n m r d p t d m skx + sg d r g d ` q

fi n v b ` m sq ` m r o n q s q d id b sd c en t k` m sr n t s n e sg d r x r sd l + l hshf ` shm f

en t khm f ` m c b n m b d m sq ` shn m o n k` q hy ` shn m Z 0 3 [ - S x o hb ` kkx + d hsg d q sq ` m r ,

l d l a q ` m d o q d r r t q d n q o d q l d ` sd fi t w ` q d g d kc b n m r s` m s- S g d q d en q d + l n r s

l d l a q ` m d n o d q ` shn m r e` kk hm sn n m d n e en t q b ` sd f n q hd r 9

0 - b n m r s` m s Δ O c d ` c ,d m c ’ ksq ` shn m + 1 - b n m r s` m s Δ O b q n r r fi n v ’ ksq ` ,

shn m + 2 - b n m r s` m s fi t w c d ` c ,d m c ’ ksq ` shn m + n q 3 - b n m r s` m s fi t w b q n r r fi n v

’ ksq ` shn m -

1 -1 - E n t khm f l d b g ` m hrl r

G d q l h` &r en t khm f l n c d kr g ` u d r d u d q ` k et m c ` l d m s` k ` r r t l o shn m r 9

0 - b n m r s` m s o q d r r t q d c d ` c ,d m c ’ ksq ` shn m + 1 - l d l a q ` m d o n q d r ` q d b x ,

khm c q hb ` k+ o ` q ` kkd k sn d ` b g n sg d q + ` m c t m hen q l hm c h` l d sd q + ` m c 2 - en t k` m s

o ` q shb kd r ` q d t m hen q l + m n m ,c d en q l ` a kd r o g d q d r Z 0 [ - S g d r d ` r r t l o shn m r

d m ` a kd ` r hl o kd l ` sg d l ` shb ` k c d r b q ho shn m n e en t q c hr shm b s en t khm f l d ,

b g ` m hr l r - D ` b g l d b g ` m hr l g ` r hsr n v m t m hp t d ` r r t l o shn m r hm ` c c hshn m

sn sg n r d n t skhm d c ` a n u d - B n l o kd sd o n qd a kn b j hm f 'b e-+ E hf - 1 ` ( ` r r t l d r

sg ` s en t khm f hr ` r t q e` b d o g d m n l d m n m + v g d q d en t k` m s o ` q shb kd r c d o n r hs

n m sn t m n a r sq t b sd c r t q e` b d ` q d ` r 'b n l o kd sd kx a kn b j hm f sg d o n q d r hm sg d

b n u d q d c ` q d ` (+ a t s c n m n s c d o n r hs n m sn o n e d ` b g n sg d q Z 0 [ - Hm sd ql d c h` sd

o n qd a kn b j hm f 'b e-+ E hf - 1 a ( hr r hl hk` q sn b n l o kd sd o n q d a kn b j hm f + a t s

o ` q shb kd r ` q d o d q l hssd c sn c d o n r hs n m sn o n e d ` b g n sg d q - D ` b g en t k` m s g ` r

` o q n a ` a hkhsx sn d hsg d q c d o n r hs n m ` m t m n a r sq t b sd c ` q d ` n e sg d l d l a q ` m d

n q c d o n r hs n m sn ` o q d u hn t r kx c d o n r hsd c en t k` m s o ` q shb kd Z 0 [ - S g d n u d q ` kk

’ ksd q l ` r r sq ` m r ed q q d r hr s` m b d hr c d ’ m d c ` r sg d r t l n e sg d l d l a q ` m d

q d r hr s` m b d ` m c sg d b ` j d q d r hr s` m b d + v g d q d sg d b ` j d hr sg d k` x d q r n e

o ` q shb kd r c d o n r hsd c n m sg d l d l a q ` m d r t q e` b d - Hm g hr c d q hu ` shn m n e

b n l o kd sd ` m c hm sd q l d c h` sd o n q d a kn b j hm f + G d q l h` ` r r t l d c m d f khf ha kd

b ` j d f q n v sg + ` ssq ha t shm f o d q l d ` sd fi t w c d b khm d sn ` q d c t b shn m hm n o d m

o n q d ` q d ` + r n n u d q ` kk ’ ksd q l ` r r sq ` m r ed q q d r hr s` m b d v ` r s` j d m sn a d

b n m r s` m s Z 0 [ - Hm b ` j d ¨ ksq` shn m 'b e-+ E hf - 1 b (+ en t k` m sr b n l o kd sd kx b n u d q `

l d l a q ` m d r t q e` b d hm r d u d q ` k k` x d q r - Hm sg hr b ` r d + sg d b ` j d b n u d q r sg d

d m shq d l d l a q ` m d r t q e` b d ` q d ` + ` m c sg d n u d q ` kk ’ ksd q l ` r r sq ` m r ed q q d ,

r hr s` m b d hm b q d ` r d r hm o q n o n q shn m sn sg d b ` j d k` x d q sg hb j m d r r Z 0 [ - E hm ` kkx +

rs` m c ` qc o n qd a kn b j hm f 'b e-+ E hf - 1 c ( hr et m c ` l d m s` kkx c h d q d m s+ ` r r t l hm f

sg ` s a kn b j hm f n b b t q r n m kx hm r hc d sg d o n q d r + v g d q d c d o n r hsd c o ` q shb kd r

q d c t b d sg d o n q d c h` l d sd q Z 0 [ -

2 L n c d k c d u d kn o l d m s

S g d d p t ` shn m r c d q hu d c a d kn v ` q d ` o o q n o q h` sd en q b n m r s` m s fi t w

b q n r r fi n v ’ ksq ` shn m - Hm b q n r r fi n v ’ ksq ` shn m + r g d ` q en q b d eq n l sg d ed d c

fi n v l ` x q d l n u d en t k` m sr eq n l sg d l d l a q ` m d r t q e` b d Z 0 4 [ - S g d q d en q d +

` en t k` m s q d l n u ` k sd q l hr hm b n q o n q ` sd c hm sg d r t q e` b d en t khm f l d b g ` m ,

hr l r 'h-d -) b n l o kd sd o n q d a kn b j hm f + hm sd q l d c h` sd o n q d a kn b j hm f + ` m c b ` j d

’ ksq ` shn m (- R s` m c ` q c o n q d a kn b j hm f hr m n s ` r t q e` b d o g d m n l d m n m + r n

` c c hshn m n e b q n r r fi n v r g n t kc m n s `  d b s sg hr en t khm f l d b g ` m hr l Z 3 [ -

S g d c d q hu ` shn m a d kn v b kn r d kx en kkn v r G d q l h` &r l n c d k c d u d kn o l d m s

en q b n m r s` m s Δ O c d ` c ,d m c ’ ksq ` shn m ` m c E hd kc d s ` k-”r l n c h’ b ` shn m sn

hm b kt c d ` b q n r r fi n v en t k` m s q d l n u ` k sd q l Z 0 +4 [ - @ c it r sl d m sr ` q d l ` c d

en q b n m r s` m s fi t w n o d q ` shn m - B n m r s` m s fi t w q d ed q r sn sg d sn s` k o d q l d ` sd

fi t w sg q n t f g sg d l d l a q ` m d - @ r sg d l d l a q ` m d en t kr + sg d n o d m o n q d ` q d `

c d b q d ` r d r + b ` t r hm f sg d kn b ` k fi t w sg q n t f g r n l d o n q d r sn c d b q d ` r d + v g hkd

M n l d m b k` st q d

` T m n a r sq t b sd c l d l a q ` m d r t q e` b d ` q d ` Z l 1 [

A O ` q shb kd q d r t r o d m r hn m q ` sd Z r − 0 [

B U n kt l d n e r n khc o ` q shb kd r q d s` hm d c o d q t m hs ’ ksq ` sd u n kt l d

B o N q f ` m hb b ` q a n m b n m b d m sq ` shn m hm sg d o d q l d ` sd Z l f . K [

B e N q f ` m hb b ` q a n m b n m b d m sq ` shn m hm sg d ed d c Z l f . K [

I O d q l d ` sd fi t w Z l . r [

J i B n m r s` m s c d o d m c hm f n m en t khm f l d b g ` m hr l 9 i ; h 'hm sd q ,

l d c h` sd (+ r 'r s` m c ` q c (+ b 'b ` j d (

K O n q d kd m f sg 'l d l a q ` m d sg hb j m d r r ( Z l [

l L ` r r q ` shn n e v d s sn c q x b ` j d

m R sd o m t l a d q hm fi t w r sd o o hm f d w o d q hl d m s

M M t l a d q n e l d l a q ` m d o n q d r

Δ O S q ` m r l d l a q ` m d o q d r r t q d Z M . l 1 [

P U n kt l d sq hb fi n v q ` sd Z l 2 . r [

Q N u d q ` kk ’ ksd q q d r hr s` m b d Z l − 0 [

q O n q d q ` c ht r Z l [

r L ` r r eq ` b shn m n e r n khc r hm sg d en t khm f r n kt shn m

R Q ` sd n e d q n r hn m n e b ` j d o d q t m hs ` q d ` Z j f . 'l 1 r ([

s E hksq ` shn m shl d Z r [
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sg d fi n v sg q n t f g n sg d q r hm b q d ` r d r sn b n l o d m r ` sd - G n v d u d q + ` s ` kk shl d r
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shbkd+ hr oqnonqshnm`k sn sgd hmrs`ms`mdntr tmnarsqtbsdc ldlaq`md

rtqe`bd `qd` Z0[- Sgd q`sd ne bg`mfd ne tmnarsqtbsdc ldlaq`md rtqe`bd
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v g hb g hr sg d shl d c d o d m c d m b d n e Δ O en q r s` m c ` q c o n q d a kn b j hm f -

R s` m c ` q c o n q d a kn b j hm f n b b t q r hm r hc d sg d o n q d r + r n hs hr m n s hm fi t ,

d m b d c a x b q n r r fi n v hm c t b d c en q b d r - B n m r d p t d m skx + D p - '1 3 ( hr u ` khc en q

a n sg W E K N V ` m c C D E n o d q ` shn m r - Hm D p - '1 3 (+ J K so a hr ` kv ` x r o n r hshu d -

S g d q d en q d + v g d m J K so a hr a d sv d d m / ` m c 0 + sg d c d m n l hm ` sn q v hkk a d

r l ` kkd q sg ` m 0 ` m c ` q hr d hm Δ O v hsg shl d hr o q d c hb sd c - V g d m J K so a +

` kk sg d o n q d r g ` u d a d d m a kn b j d c + ` m c Δ O hm b q d ` r d r sn hm ’ m hsx -

R hl hk` q sn b n l o kd sd o n q d a kn b j hm f + ` a q d ` j c n v m n e sg d b n m r s` m s fi t w
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