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rs] shb ] kkx ] ssq] b s b ] shn m r sn sg d b ] s] kx rs hm sd qe] b d + v g d qd sg d x
b ] m hm fi t d m b d N Q Q q] sd r ’ E hf t qd 3 ] ( - E n q Q t + v d ] ssqha t sd sg d
c hrb qd o ] m s o qd c hb shn m sn g hf g N b n u d q] f d + v g hb g hr b ] o st qd c
a x n t q O Y S B b ] kb t k] shn m r+ ] r c hrb t rrd c a d kn v - E n q l d s] kr sg ] s

E hf t qd 2 - T m c d qrsZ m c hm f sg d qn kd n e b Z shn m rhy d n u d q rsqn m f kx
a hm c hm f Z m c v d Z i kx a hm c hm f N P P b Z sZ kx rsr- % Z ( S g d qd Z b shn m n qc d q
hm g x c qn w hc d % W N F ( hm b qd Z rd r v hsg b Z shn m rhy d n u d q O s% o n kx ( -
S g d rd l d Z rt qd l d m sr v d qd b n m c t b sd c hm / -0 + / -1 + / -4 + Z m c 0 -/ L
d kd b sqn kx sd b n m b d m sqZ shn m r- % a ( = qqg d m ht r o kn s t rd c sn d w sqZ b s
Z o o Z qd m s Z b shu Z shn m d m d qf hd r eqn l i hm d shb b t qqd m s c d m rhsx % ai ( Z s Z
f w d c n u d qo n sd m shZ k n e η < 3 / / l U en q N P P n u d q = t % o n kx ( -

= +Z o o Z qd m s c d b qd Z rd r v hsg b Z shn m rhy d n u d q = t % o n kx ( -
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c hc m n s rg n v b ] shn m d ö d b sr ’ E hf t qd 0 d +e( + sg d hq d w o d qhl d m s] k
N Q Q o n sd m sh] k v hm c n v v ] r o n rhshu d n e o qd u hn t rkx o t a khrg d c
O Y B u ] kt d r ’ S ] a kd 0 ( + qd rt kshm f hm ] o n rhshu d kx b g ] qf d c rt qe] b d
sg ] s qd o d kr b ] shn m r eqn l sg d hm sd qe] b d ’ E hf t qd 3 a ( -4 0 +4 1

B n m rhrsd m s v hsg sg hr g x o n sg d rhr+ qd b d m s d w o d qhl d m s] k v n qj
t rd c hm rhst W ,q] x o g n sn d kd b sqn m ro d b sqn rb n o x sn b n m  ql sg d
o qd rd m b d n e b ] shn m r ] s d kd b sqn b ] s] kx shb hm sd qe] b d r m d f ] shu d n e
sg d hq O Y B + b n m b t qqd m s v hsg ] m n a rd qu ] shn m n e b ] shn m d ö d b sr en q
sg d N Q Q -3 2

S n t m c d qrs] m c v g d sg d q sg d rd d ö d b sr b n t kc a d b ] o st qd c
b n l o t s] shn m ] kkx + v d o d qen ql d c C E S b ] kb t k] shn m r n m sg d ’ 0 0 0 ( +
’ 0 / / ( + ] m c ’ 0 0 / ( rt qe] b d r n e O s+ Hq+ @ t + @ f + ] m c O c ] m c n m sg d
’ / / / 0 ( + ’ 0 / ° 0 / ( + ] m c ’ 0 / ° 0 0 ( rt qe] b d r n e Q t t rhm f sg d
rd l h] t sn m n l n t r V g dpdV t kee v n qj fi n v -4 7 @ r v d d w o d b sd c
rhl t k] shm f ] c rn qa ] sd b n u d q] f d v n t kc a d hl o n qs] m s sn
d rshl ] shm f rt qe] b d b g ] qf d + v d t rd c V g dpdV t kee sn b ] kb t k] sd
rt qe] b d O n t qa ] hw c h] f q] l r hm b kt c hm f N G ] m c N ] c rn qa ] sd r
sn c d sd ql hm d sg d qd kd u ] m s N Q Q b n u d q] f d r t m c d q d w o d qhl d m s] k
b n m c hshn m r ’ E hf t qd r R 1 2 ° R 1 7 ( - S g d m + V g dpdV t kee ] qsh b h] kkx
] o o khd c ] m d kd b sqhb  d kc ] s d ] b g N Q Q d kd l d m s] qx rsd o ] s / -7 / U
u d qrt r Q G D ] s sg d b n u d q] f d o qd c hb sd c a x sg d l d s] k r rt qe] b d
O n t qa ] hw c h] f q] l a x b g ] m f hm f sg d d w b d rr m t l a d q n e d kd b sqn m r

hm sg d l d s] k rk] a - S g hr o n sd m sh] k v ] r rd kd b sd c a d b ] t rd
d w o d qhl d m s] kkx ] kk l d s] kr c hro k] x d c ] E ] q] c ] hb N Q Q b t qqd m s
] s / -7 / U u d qrt r Q G D - M d w s+ V g dpdV t kee b ] kb t k] sd c sg d rk] a r
b g ] m f d hm d kd b sqhb o n sd m sh] k u d qrt r R G D hm qd ro n m rd sn ] o o kx hm f
sg d  d kc -4 8 +5 / E hm ] kkx + sg d O Y S B v ] r c d sd ql hm d c a x  sshm f
sg d rd rhm f kd ,o n hm s c ] s] sn ] b n m shm t n t r o ] q] kkd k o k] sd b ] o ] b hsn q
l n c d k v g hb g b n m s] hm d c sg d O Y S B ] r ] u ] qh] a kd ’ E hf t qd 4 ] m c
E hf t qd r R 1 8 ° R 2 3 ( -5 0 F d m d q] kkx + sg d ] c rn qa ] sd b n u d q] f d
o qd c hb sd c ] s sg d O Y S B v ] r sg d r] l d ] r sg d b n u d q] f d ] s / -7 /
U u r Q G D ’ E hf t qd r R 1 2 ° R 1 7 ( - V d m n sd g d qd sg ] s sg d
b ] kb t k] sd c O Y S B c hö d qr rkhf g skx eqn l sg d O Y S B c d qhu d c eqn l
d w o d qhl d m s] k l d ] rt qd l d m sr- S g d b ] kb t k] shn m r ] kkn v t r sn
d rshl ] sd sg d o n sd m sh] k ] s v g hb g sg d l d s] k rt qe] b d hr eqd d n e
d w b d rr b g ] qf d + ] b b n t m shm f en q ] c rn qa ] sd b n u d q] f d + a t s c n d r m n s
] b b t q] sd kx b ] o st qd sg d b g ] qf d sq] m red qqd c eqn l sg d ] c rn qa ] sd sn
sg d rt qe] b d d w o d qhl d m s] kkx c t qhm f sg d b g d l hrn qo shn m o qn b d rr-
B n l o t s] shn m ] k c d s] hkr ] qd ] u ] hk] a kd hm sg d R H ’ R d b shn m R 5 ( -

E hf t qd 4 rg n v r sg d eqd d d m d qf x n e d ] b g l d s] k ] r ] et m b shn m n e
] o o khd c o n sd m sh] k v hsg c hö d qd m s ] c rn qa ] sd r o qd rd m s- S g d eqd d
d m d qf x en kkn v r sg d d w o d b sd c p t ] c q] shb a d g ] u hn q v hsg d ] b g
] c rn qa ] sd g ] u hm f ] c hö d qd m s qd ro n m rd sn sg d hm sd qe] b h] k  d kc
c d o d m c hm f n m hsr n qhd m s] shn m + c ho n kd l n l d m s+ ] m c o n k] q,
hy] a hkhsx -2 5 +3 1 +5 0 S g d l ] w hl ] n e d ] b g o ] q] a n k] + o kn ssd c ] r ]
c ] rg d c a ] q ] kn m f sg d w ,] w hr+ b n qqd ro n m c sn sg d O Y S B ] s sg ] s
d kd l d m s] qx rsd o a ] rd c n m d ] b g n e sg d qd ] b shn m hm sd ql d c h] sd r-
A d m d ] sg d ] b g o kn s ] qd hkkt rsq] shn m r n e sg d l d s] k rt qe] b d r ] s d ] b g
d kd l d m s] qx rsd o v hsg sg d rt qe] b d b n u d q] f d sd ql hm ] shn m qd st qm d c
a x V g dpdV t kee qd o qd rd m s] shu d n e N Q Q qd ] b shn m b n m c hshn m r-
E hm ] kkx + sg d d w o d qhl d m s] k N Q Q g ] ke,v ] u d o n sd m sh] k hm / -0 L
J N G hr o kn ssd c ] r ] c ] rg d c a kt d khm d sn p t ] khs] shu d kx b n l o ] qd
sg d d w o d qhl d m s] k qd rt ksr v hsg n t q l n c d k- N u d q O s’ 0 0 0 ( +
Hq’ 0 0 0 ( + Q t ’ / / / 0 ( + @ t ’ 0 0 0 ( + ] m c O c ’ 0 0 0 ( rt qe] b d r+ sg d
b ] kb t k] sd c O Y S B v ] r o n rhshu d n e sg d d w o d qhl d m s] k N Q Q
o n sd m sh] k v hm c n v ’ E hf t qd 4 ] ° c +e( - N m sg d n sg d q g ] m c + n u d q
@ f ’ 0 0 0 ( + sg d b ] kb t k] sd c O Y S B v ] r m d f ] shu d n e sg d
d w o d qhl d m s] k N Q Q o n sd m sh] k v hm c n v ’ E hf t qd 4 d ( - N t q
b n l o t s] shn m ] k l n c d k q] shn m ] khyd r sg d d w o d qhl d m s] kkx n a rd qu d c
b ] shn m d ö d b sr n u d q O s+ Hq+ Q t + ] m c @ t b ] s] kx rsr ’ E hf t qd 0 ] ° c (
] m c sg d ] a rd m b d n e b ] shn m d ö d b sr n u d q @ f ’ E hf t qd 0 d ( - @ kk O c
rt qe] b d r g ] c b ] kb t k] sd c O Y S B u ] kt d r o n rhshu d n e sg d hq N Q Q
o n sd m sh] k v hm c n v ’ E hf t qd 4 e ] m c E hf t qd R 2 3 ( c d ro hsd m n b ] shn m
d ö d b sr a d hm f d w o d qhl d m s] kkx n a rd qu d c ’ E hf t qd 0 e( - O n rrha kd
qd ] rn m r en q sg hr c hrb qd o ] m b x ] qd c hrb t rrd c k] sd q n m - N sg d qv hrd +
sg d r] l d sqd m c r en q l d s] kr v hsg ] m c v hsg n t s b ] shn m d ö d b sr v d qd
] krn n a rd qu d c n u d q ] kk n sg d q l d s] k ’ 0 / / ( + ’ 0 0 / ( + ’ 0 / ° 0 / ( + ] m c
’ 0 / ° 0 0 ( rt qe] b d r ’ E hf t qd r R 1 8 ° R 2 2 ( -

N t q l n c d k ] b b t q] sd kx o qd c hb sd c sg ] s b ] shn m d ö d b sr rg n t kc a d
n a rd qu d c n u d q @ t . B ] m c @ t ’ o n kx ( ’ E hf t qd 4 c ( c d ro hsd
V g dpdV t kee qd st qm hm f ] a ] qd rt qe] b d sd ql hm ] shn m n u d q
@ t ’ 0 0 0 ( ] m c @ t ’ 0 0 / ( ’ E hf t qd R 1 5 ] +b ( - S g hr rt f f d rsr sg ] s
g hf g θ N G hr m n s ] qd p t hqd l d m s sn n a rd qu d b ] shn m d ö d b sr+ ] m c
sg ] s b ] shn m r o qhl ] qx qn kd hm l d c h] shm f N Q Q b ] s] kx rhr hr m n s rhsd
a kn b j hm f - Hm rsd ] c + n t q D @ +] o o ] qd m s qd rt ksr ’ E hf t qd 2 a ( rt f f d rs sg ] s
hm b qd ] rhm f b ] shn m rhyd kn v d qr sg d a ] qqhd q en q N 1 ] c rn qo shn m ’ d p
0 ] ( n u d q @ t a x l n c hex hm f sg d hm sd qe] b h] k d kd b sqhb  d kc rsqd m f sg -
S g hr hr rt o o n qsd c a x o qhn q l hb qn j hm d shb l n c d khm f rst c hd r
v g hb g rg n v sg ] s rsqn m f m d f ] shu d  d kc r rs] a hkhyd N 1 n q N N G -
@ r N 1 ] c rn qo shn m ’ d p 0 ] ( hr sg d rn kd j hm d shb ] kkx qd kd u ] m s rsd o
n u d q @ t rt qe] b d r+ sg hr o qd c hb sd c ] m hm b qd ] rd hm N Q Q q] sd r-3 1

V g hkd V g dpdV t kee o qd c hb sd c ] 0 . 7 l n m n k] x d q N G sd ql h,
m ] shn m n u d q @ t ’ 0 / / ( ’ E hf t qd R 1 5 a ( + b n m rhrsd m s v hsg o qhn q
rst c hd r+5 0 ] kk sg qd d @ t e] b d sr rst c hd c g ] c b ] kb t k] sd c O Y S B
u ] kt d r o n rhshu d n e sg d d w o d qhl d m s] k N Q Q o n sd m sh] k v hm c n v

S Z a kd 0 - B n l o Z qhrn m a d sv d d m D w o d qhl d m sZ k F Z ke,V Z u d
O n sd m shZ kr+ = u Z hkZ a kd K hsd qZ st qd O X B U Z kt d r+ Z m c O X S B
U Z kt d r n e O s+ Hq+ = t + = f + O c % 0 0 0 ( + Z m c P t % / / / 0 ( R t qeZ b d rE

B ] s] kx rs
G ] ke,v ] u d U
’ u r R G D ( K hsd q] st qd O Y B ’ u r R G D (

N t q O Y S B ’ u r
R G D (

O s. B / -0 0 : B ] shn m
d ö d b s

/ -1 6 :4 0 / -1 :4 1 O qd c hb sr b ] shn m
d ö d b s

/ -8 1 : O qd c hb sr
b ] shn m d ö d b s

O s’ o n kx ( / -/ 2 1 : B ] shn m
d ö d b s

/ -1 6 :4 0 / -1 :4 1 O qd c hb sr b ] shn m
d ö d b s

/ -8 1 : O qd c hb sr
b ] shn m d ö d b s

Hq. B ° / -/ 3 7 :
B ] shn m d ö d b s

° / -/ 1 :4 0 / -0 2 :4 0 O qd c hb sr
b ] shn m d ö d b s

/ -5 7 : O qd c hb sr
b ] shn m d ö d b s

Q t . B / -/ 2 2 : B ] shn m
d ö d b s

° / -3 7 :5 3 O qd c hb sr m n b ] shn m
d ö d b s

/ -2 / : O qd c hb sr
b ] shn m d ö d b s

@ t ’ o n kx ( / -/ 0 1 : B ] shn m
d ö d b s

/ -4 0 :4 0 / -4 / :4 1 O qd c hb sr b ] shn m
d ö d b s

/ -2 2 : O qd c hb sr
b ] shn m d ö d b s

@ f ’ o n kx ( ° / -0 0 : M n
b ] shn m d ö d b s

° / -3 4 :4 0 ° / -6 / :4 0 ° / -5 / :4 1

O qd c hb sr m n b ] shn m d ö d b s
° / -2 8 : O qd c hb sr

m n b ] shn m
d ö d b s

O c ’ o n kx ( / -/ 7 8 : M n
b ] shn m d ö d b s

/ -1 0 :4 3 O qd c hb sr b ] shn m d ö d b s / -4 7 : O qd c hb sr
b ] shn m d ö d b s

W Hm d ] b g s] a kd d m sqx v d m n sd he b ] shn m d ö d b sr v d qd d w o d qhl d m s] kkx
n a rd qu d c ] m c he O Y B . O Y S B u ] kt d r v n t kc o qd c hb s b ] shn m d ö d b sr-

E hf t qd 3 - O qn o n rd c rb g d l d en q sg d O X S B o qd c hb shm f b Z shn m d z d b sr
en q sg d n w x f d m qd c t b shn m qd Z b shn m - % Z ( N u d q l d sZ k rt qeZ b d r v g d qd
sg d N P P n b b t qr m d f Z shu d n e sg d O X S B + sg d m d f Z shu d rt qeZ b d b g Z qf d
c d m rhsx % ° σ ( Z kkn v r b Z shn m r sn Z b b t l t kZ sd m d Z q sg d rt qeZ b d sn
l d c hZ sd sg d d kd b sq hb f d kc d w o d q hd m b d c a x N P P q d Z b shn m
hm sd ql d c hZ sd r- % a ( N u d q l d sZ k rt qeZ b d r v g d qd sg d N P P n b b t qr
o n rhshu d n e sg d O X S B + sg d o n rhshu d rt qeZ b d b g Z qf d c d m rhsx % ) σ (
o qd u d m sr b Z shn m r eqn l Z b b t l t kZ shm f Z s sg d rt qeZ b d + qd rt kshm f hm Z
kn v b Z shn m b n m b d m sqZ shn m Z m c m n b Z shn m d z d b s-
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’ E hf t qd 4 c ] m c E hf t qd R 2 1 ( - E t qsg d ql n qd + b ] shn m d ö d b sr v d qd
m n s d w o d qhl d m s] kkx n a rd qu d c n u d q O c c d ro hsd V g dpdV t kee
qd st qm hm f ] m N G sd ql hm ] sd c rt qe] b d n u d q ] kk sg qd d e] b d sr
’ E hf t qd R 1 7 ( + et qsg d q rt f f d rshm f sg ] s g hf g θ N G c n d r m n s
f d m d q] kkx o qd c hb s v g d sg d q b ] shn m d ö d b sr v hkk a d n a rd qu d c - S g d
hm fi t d m b d n e b ] shn m r n m N Q Q qd ] b shn m q] sd r hr sg t r l n qd
b n m rhrsd m s v hsg ]  d kc d ö d b s sg ] m o qhn q l n c d kr sg ] s ] ssqha t sd
N Q Q b ] shn m r en ql hm f rhsd ,a kn b j hm f b n l o kd w d r v hsg ] c rn qa d c
N Q Q qd ] b shn m hm sd ql d c h] sd r-

Hm n t q o qn o n rd c l d b g ] m hrl + sg d qd k] shn m rg ho a d sv d d m sg d
O Y S B ] m c sg d d w o d qhl d m s] k o n sd m sh] k v g d qd sg d N Q Q n b b t qr
rg n t kc f n u d qm sg d d l d qf d m b d n e b ] shn m d ö d b sr- S g d g ] ke,v ] u d
o n sd m sh] kr eqn l n t q d w o d qhl d m sr hm / -0 L J N G d kd b sqn kx sd r ] qd

b n l o ] qd c sn n t q b ] kb t k] sd c O Y S B u ] kt d r en q sg d b kn rd ,o ] b j d c
rt qe] b d r ] m c sn ] u ] hk] a kd khsd q] st qd O Y B u ] kt d r hm S ] a kd 0 - S g d
r] l d b n l o ] qhrn m r ] qd ] u ] hk] a kd en q sg d ’ 0 / / ( ] m c ’ 0 0 / ( n q
’ 0 / ° 0 / ( ] m c ’ 0 / ° 0 0 ( rt qe] b d r hm sg d R H ’ R d b shn m R 0 1 + S ] a kd r
R 0 ] m c R 1 ( - S g d rsqn m f kx a hm c hm f l d s] kr ’ O s+ Hq+ Q t + ] m c O c (
g ] u d b ] kb t k] sd c O Y S B u ] kt d r rhf m h b ] m skx l n qd o n rhshu d sg ] m
sg d khsd q] st qd O Y B u ] kt d r- S g hr rg hes khj d kx n b b t qr a d b ] t rd sg d rd
qd ] b shu d l d s] k rt qe] b d r g ] u d ] g hf g N G n q N b n u d q] f d t m c d q
N Q Q b n m c hshn m r- R o d b h b ] kkx ] c rn qa d c n w x f d m hm sd ql d c h] sd r
v hsg c q] v d kd b sqn m r eqn l sg d l d s] k rt qe] b d + kd ] c hm f sn ]
rhf m h b ] m s n ö rd s a d sv d d m O Y B ] m c O Y S B u ] kt d r-5 0 E n q sg d Q t
b ] s] kx rs+ ] b b n t m shm f en q sg d ro d b h b ] c rn qo shn m n e N hm sg d
O Y S B b ] kb t k] shn m r ] kkn v d c sg d l n c d k sn o qn o d qkx o qd c hb s

E hf t qd 4 - O X S B b Z kb t kZ shn m r en q l d sZ k b kn rd ,o Z b i d c rt qeZ b d r Z s d Z b g N P P d kd l d m sZ qx rsd o - N u d q % Z ( O s% 0 0 0 ( + % a ( Hq% 0 0 0 ( + % b ( P t % / / / 0 ( + % c (
= t % 0 0 0 ( + Z m c % e( O c % 0 0 0 ( + sg d O X S B en q Z kk N P P hm sd ql d c hZ sd r % b n kn qd c c Z rg d c a Z qr( Z qd o n rhshu d n e sg d d w o d qhl d m sZ k N P P g Z ke,v Z u d
o n sd m shZ kr % c Z rg d c a kt d u d qshb Z k khm d r( - N u d q % d ( = f % 0 0 0 ( + sg d O X S B r en q Z kk N P P d kd l d m sZ qx rsd o r Z qd m d f Z shu d n e sg d N P P g Z ke,v Z u d
o n sd m shZ k- A d m d Z sg d Z b g o kn s Z qd hkkt rsqZ shn m r n e sg d l d sZ k rt qeZ b d r v hsg Z c rn qa Z sd b n u d qZ f d qd o qd rd m sZ shu d n e N P P d w o d qhl d m sZ k b n m c hshn m r
sg Z s sg d b Z kb t kZ shn m r v d qd o d qen ql d c n m -
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b ] shn m d ö d b sr b n l o ] qd c sn sg d O Y B u ] kt d eqn l sg d khsd q] st qd -
V d ] j kx a hm c hm f l d s] kr ’ @ t ] m c @ f ( g ] u d b ] kb t k] sd c O Y S B
u ] kt d r sg ] s ] qd b kn rd q sn sg d O Y B u ] kt d r eqn l sg d khsd q] st qd
a d b ] t rd sg d rd rt qe] b d r ] qd eqd d n e rhf m h b ] m s b n u d q] f d r n e
] c rn qa ] sd r+ v g hb g ] ksd q sg d rt qe] b d b g ] qf d n e sg d l d s] k- V d
b ] kb t k] sd c O Y B u ] kt d r n e b n l o kd sd kx a ] qd l d s] k rt qe] b d r ] m c
b n l o ] qd c sg d l sn n t q O Y S B u ] kt d r ’ S ] a kd r R 2 ° R 4 ( - N sg d q
sg ] m sg d Q t b ] s] kx rs+ b ] kb t k] shm f sg d O Y S B ] b b n t m shm f en q
ro d b h b ] c rn qo shn m c hc m n s b g ] m f d sg d o qd c hb shn m n e v g d sg d q
b ] shn m d ö d b sr v n t kc a d n a rd qu d c b n l o ] qd c sn t rhm f n t q
b ] kb t k] sd c O Y B - E hm ] kkx + v d b n l o ] qd c n t q O Y B ] m c O Y S B
u ] kt d r eqn l S ] a kd r R 2 ° R 4 v hsg ] u ] hk] a kd khsd q] st qd l d s] k v n qj
et m b shn m u ] kt d r ’ E hf t qd R 2 4 ( -5 1 S g d khm d ] q qd k] shn m rg ho
a d sv d d m sg d O Y B ] m c v n qj et m b shn m ’ E hf t qd R 2 4 ] ( ] f qd d r
v d kk v hsg o qhn q qd o n qsr-5 2 Hm b kt c hm f N G n q N b n u d q] f d
rkhf g skx hm b qd ] rd r sg d O Y B + ] m c sg hr n ö rd s a d sv d d m sg d O Y S B
] m c O Y B v ] r f qd ] sd q en q l n qd n w n o g hkhb l d s] kr ’ O s+ Hq+ Q t + ] m c
O c ( sg ] m en q m n a kd l d s] kr ’ @ t ] m c @ f ( ’ E hf t qd R 2 4 a ( -

@ b b t q] sd kx d rshl ] shm f sg d O Y S B n e sq] m rhshn m l d s] k rt qe] b d r
v hsg b n l o t s] shn m ] k l d sg n c r hr b g ] kkd m f hm f -4 1 +5 / +5 4 +5 5 T rhm f
hl o khb hs rn ku ] shn m l n c d kr+ ] r v d g ] u d c n m d hm sg hr v n qj +
hm sqn c t b d r hm ] b b t q] b hd r+ o ] qshb t k] qkx en q l d s] kr v hsg v n qj
et m b shn m r d w b d d c hm f ∼ 4 -4 d U rt b g ] r O s+ Hq+ ] m c O c - S g d rd
qd ] b shu d l d s] kr rsqn m f kx ] c rn qa v ] sd q+ b ] t rhm f ] f qd ] sd q
d kd b sqn m qd c hrsqha t shn m ] m c k] qf d q c hö d qd m b d a d sv d d m sg d
l d s] k r v n qj et m b shn m ] m c O Y B -5 6 B n m shm t t l rn ku ] shn m
l n c d kr ] qd m n s ] a kd sn ] b b t q] sd kx ] b b n t m s en q ro d b h b
] c rn qo shn m n e v ] sd q+ b ] t rhm f ] m n u d qd rshl ] shn m n e sg d O Y B
a x ∼ / -3 / U en q qd ] b shu d l d s] kr b n l o ] qd c sn m n a kd
l d s] kr-4 1 +5 1 +5 4 G d qd + he sg d b ] kb t k] sd c O Y S B u ] kt d r en q O s ] m c
Hq v d qd kn v d qd c a x / -3 / U + b ] shn m d ö d b sr v n t kc rshkk a d
b n qqd b skx o qd c hb sd c ] b qn rr ] kk sg qd d O s ] m c Hq rt qe] b d
sd ql hm ] shn m r- E n q O c + kn v d qhm f hsr b ] kb t k] sd c O Y S B a x / -3 /
U v n t kc qd rt ks hm ] O Y S B b kn rd q sn d w o d qhl d m s] k O Y B u ] kt d r-
T rhm f sg hr O Y S B + v d v n t kc o qd c hb s b ] shn m d ö d b sr sn a d
n a rd qu d c n u d q O c ’ 0 0 0 ( a t s m n s n u d q O c ’ 0 / / ( ] m c O c ’ 0 0 / ( -
Hm sd qd rshm f kx + sg hr d w ] b s e] b d s c d o d m c d m b d hr n a rd qu d c hm rst c hd r
n u d q O c rhm f kd ,b qx rs] k rt qe] b d r-0 4 S g d ] a rd m b d n e b ] shn m d ö d b sr
hm n t q o n kx b qx rs] kkhm d O c c ] s] l ] x qd fi d b s ] b shu hsx eqn l ’ 0 / / (
n q ’ 0 0 / ( sd ql hm ] shn m r n q kd rr g hf g kx b n n qc hm ] sd c O c rhsd r-
N u d q] kk+ n t q b n m shm t t l rn ku d m s b ] kb t k] shn m r v d qd ] a kd sn
b ] o st qd m d ] qkx ] kk n e sg d n a rd qu d c d w o d qhl d m s] k sqd m c r v g hkd
] kkn v hm f t r sn t m c d qrs] m c sg d hm fi t d m b d n e ] c rn qa ] sd b n u d q] f d -

D w o khb hs rn ku d m s b ] kb t k] shn m r g ] u d ] krn a d d m b n m rhc d qd c sn
b ] kb t k] sd sg d O Y B n e l d s] k rt qe] b d r- A d x n m c sg d rhf m h b ] m s
hm b qd ] rd hm b n l o t s] shn m ] k b n rs+ t rd n e ] m d w o khb hs rn ku d m s l ] x
m n s hm b qd ] rd sg d ] b b t q] b x n e O Y B b ] kb t k] shn m r5 7 ] m c hm sqn c t b d r
] c c hshn m ] k t m b d qs] hm sx c t d sn sg d c h b t ksx hm o qn o d qkx
d p t hkha q] shm f sg d rn ku d m s. u ] b t t l ] m c rn ku d m s. b ] s] kx rs hm sd q,
e] b d r-5 8 D u d m en q v d kk rst c hd c rt qe] b d r rt b g ] r O s’ 0 0 0 ( + O Y B
u ] kt d r b ] kb t k] sd c t rhm f W a hm hshn l n kd b t k] q c x m ] l hb r rhl t ,
k] shn m r u ] qx eqn l / -1 sn / -5 U u d qrt r R G D -4 1 +6 / ° 6 1 @ ksd qm ] shu d kx +
b n qqd k] shn m r a d sv d d m c d rb qho sn qr rt b g ] r v ] sd q n q N G a hm c hm f
d m d qf hd r b ] m a d t rd c sn d rshl ] sd O Y B u ] kt d r sn ] u n hc g ] u hm f sn
c n b n rskx W a hm hshn l n kd b t k] q c x m ] l hb r b ] kb t k] shn m r-5 3 +5 6 Hc d ] kkx +
d w o d qhl d m s] kkx l d ] rt qhm f sg d O Y S B en q l d s] kr t m c d q N Q Q
qd ] b shn m b n m c hshn m r v n t kc o qn u hc d sg d l n rs ] b b t q] b x -4 5 +6 2 ° 6 5

Q d f ] qc kd rr n e sg d l n c d k t rd c sn d w o k] hm b ] shn m rhyd d ö d b sr+
sg d d kd b sqn b g d l hb ] k b n m c hshn m r m d d c sn a d e] u n q] a kd sn o qn u hc d
] c qhu hm f en qb d sn a qhm f ] kj ] kh l d s] k b ] shn m r sn sg d b ] s] kx rs
rt qe] b d ’ E hf t qd 3 ] ( - S n r] shrex sg hr d kd b sqn rs] shb qd p t hqd l d m s+
sg d qd ] b shn m m d d c r sn n b b t q m d f ] shu d n e sg d l d s] k r O Y S B - V d
c d l n m rsq] sd c sg hr o qhm b ho kd a x b n l o ] qhm f O s+ Hq+ Q t + ] m c @ t

b ] s] kx rsr ’ E hf t qd 0 ] ° c ( v g n rd N Q Q n o d q] shm f o n sd m sh] kr v d qd
m d f ] shu d n e sg d hq b ] kb t k] sd c O Y S B u ] kt d r ’ E hf t qd 4 ] ° c ( v hsg
sg d @ f b ] s] kx rs ’ E hf t qd 0 d ( v g n rd N Q Q n o d q] shm f o n sd m sh] k
v ] r o n rhshu d n e hsr b ] kb t k] sd c O Y S B u ] kt d ’ E hf t qd 4 d ( - V d
g x o n sg d rhyd sg d qd u d qr] k n e rt qe] b d b g ] qf d en q @ f v n t kc qd o d k
b ] shn m r eqn l sg d rt qe] b d ] m c d khl hm ] sd b ] shn m rhyd c d o d m c d m b d
’ E hf t qd 3 a ( -4 / E t qsg d ql n qd + sn n a rd qu d b ] shn m d ö d b sr+ sg d
qd ] b shn m l t rs hm u n ku d qd ] b shn m hm sd ql d c h] sd r v hsg rhf m h b ] m s
c ho n kd l n l d m sr n q o n k] qhy ] a hkhshd r- V d g ] u d o qd u hn t rkx
n a rd qu d c sg d ] a rd m b d n e b ] shn m d ö d b sr en q n sg d q qd ] b shn m r
t m c d q b n m c hshn m r v g d m sg d qd ] b shn m n b b t qr m d f ] shu d n e sg d
l d s] k r O Y B -5 G n v d u d q+ sg d rd l d b g ] m hrl r hm u n ku d hm sd ql d c h,
] sd r sg ] s c n m n s g ] u d rhf m h b ] m s rt qe] b d c ho n kd l n l d m sr-

Hm sg hr rst c x + v d hm u d rshf ] sd c sg d d ö d b sr n e ] kj ] kh b ] shn m rhyd
n m sg d ] b shu hsx n e sq] m rhshn m l d s] k b ] s] kx rsr en q sg d n w x f d m
qd c t b shn m qd ] b shn m hm ] kj ] khm d b n m c hshn m r- N Q Q qd ] b shn m q] sd r
hm b qd ] rd c v hsg b ] shn m rhyd ’ K h) ; M ] ) ; J ) ; B r) ( n u d q rd u d q] k
o n kx b qx rs] kkhm d ’ O s’ o n kx ( ] m c @ t ’ o n kx ( ( ] m c b ] qa n m ,rt o o n qsd c
m ] m n o ] qshb kd ’ O s. B + Hq. B + Q t . B + ] m c @ t . B ( b ] s] kx rsr- N u d q
rsqn m f kx a hm c hm f b ] s] kx rsr+ v g n rd q] sd r ] qd khl hsd c a x N Q Q
o qn c t b s c d rn qo shn m + N Q Q q] sd r hm b qd ] rd c v hsg ] kj ] kh l d s] k
b ] shn m rhyd c t d sn c d b qd ] rd c N G o n hrn m hm f - N u d q v d ] j kx
a hm c hm f b ] s] kx rsr+ v g n rd q] sd r ] qd khl hsd c a x N 1 ] c rn qo shn m +
hm b qd ] rhm f b ] shn m rhyd c d b qd ] rd c ] o o ] qd m s ] b shu ] shn m a ] qqhd qr-
V d o qn o n rd sg ] s v g d m sg d N Q Q n b b t qr m d f ] shu d n e sg d O Y S B +
sg d m d f ] shu d kx b g ] qf d c rt qe] b d ] kkn v r b ] shn m r sn ] b b t l t k] sd hm
sg d c n t a kd k] x d q ] m c hm fi t d m b d qd ] b shn m q] sd r- N m sg d n sg d q
g ] m c + n u d q o n kx b qx rs] kkhm d ] m c b ] qa n m ,rt o o n qsd c m ] m n o ] qshb kd
@ f ] m c O c b ] s] kx rsr+ sg d b g n hb d n e ] kj ] kh l d s] k b ] shn m g ] c m n
d ö d b s n m N Q Q q] sd r- V d ] ssqha t sd sg hr sn sg d N Q Q n b b t qqhm f
o n rhshu d n e sg d rd l d s] kr O Y S B + o qd u d m shm f b ] shn m r eqn l
] b b t l t k] shm f ] s sg d b ] s] kx rs rt qe] b d - S g hr g x o n sg d rhr v ] r
rt o o n qsd c a x C E S b ] kb t k] shn m r v g hb g d rshl ] sd c sg d O Y S B +
] b b n t m shm f en q ro d b h b ] c rn qo shn m n e N Q Q hm sd ql d c h] sd r sn
l hl hb d w o d qhl d m s] k b n m c hshn m r- V d g x o n sg d rhyd sg ] s sqd m c r
v hsg b ] shn m rhyd c d o d m c n m sg d hm sd qe] b h] k b ] shn m b n m b d m sq] shn m +
v hsg k] qf d q+ v d ] j kx rn ku ] sd c b ] shn m r l n qd qd ] c hkx ] o o qn ] b g hm f
sg d d kd b sqn c d rt qe] b d - S ] j d m sn f d sg d q+ sg hr rst c x et qsg d qr sv n
j d x b qhsd qh] en q d kd b sqn b ] s] kx shb qd ] b shn m l d b g ] m hrl r sn rg n v
b ] shn m d ö d b sr9 sg d x l t rs hm u n ku d qd ] b shn m hm sd ql d c h] sd r sg ] s ] qd
 d kc ,rd m rhshu d ] m c l t rs n b b t q m d f ] shu d n e sg d l d s] k r O Y S B hm
n qc d q en q b ] shn m r sn a d o qd rd m s ] s sg d hm sd qe] b d -

C d u d kn o hm f et m c ] l d m s] k o qhm b ho kd r sn q] shn m ] kkx hm fi t d m b d
sg d o d qen ql ] m b d n e d kd b sqn b ] s] kx rsr sg qn t f g d kd b sqn kx sd
d m f hm d d qhm f hr j d x sn ] c u ] m b hm f sg d o d qen ql ] m b d n e d kd b sqn ,
b g d l hb ] k rx rsd l r- S g qn t f g sg hr v n qj + v d g n o d sn g ] u d
b n m sqha t sd c sn sg hr t m c d qrs] m c hm f - S g hr v n qj b n t kc g d ko
hc d m shex n o o n qst m hshd r hm v g hb g ] kj ] kh l d s] k b ] shn m r b ] m a d t rd c
sn d m g ] m b d d kd b sqn b ] s] kx shb q] sd r hm o q] b shb ] k c d u hb d r-
B n m shm t d c d w o d qhl d m s] k rst c hd r sg ] s t rd j hm d shb n q ro d b sqn ,
rb n o hb sd b g m hp t d r sn t m c d qrs] m c d kd b sqn b g d l hb ] k qd ] b shn m
l d b g ] m hrl r ] m c sg d rsqt b st qd n e d kd b sqn b g d l hb ] k hm sd qe] b d r
v n t kc a d n e f qd ] s u ] kt d -6 6 ° 7 2 B n l a hm hm f sg d rd rst c hd r v hsg
] c u ] m b d c b n l o t s] shn m ] k l n c d kr b ] m g d ko et qsg d q sg d  d kc n e
d kd b sqn b ] s] kx rhr-7 3
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)r y R t o o n pshm f Hm en pl Z shn m

S g d R t o o n qshm f Hm en ql ] shn m hr ] u ] hk] a kd eqd d n e b g ] qf d ] s
g sso r9. . o t a r-] b r-n qf . c n h. 0 / -0 / 1 0 . ] b rd m d qf x kd ss-3 b / 0 7 8 6 -

D w o d qhl d m s] k c d s] hkr qd f ] qc hm f d kd b sqn c d . d kd b sqn kx sd
o qd o q] shn m + d kd b sqn b g d l hb ] k l d ] rt qd l d m sr+ j hm d shb ] m ] k,
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x rhr+ sg d n qd shb ] k b ] kb t k] shn m r+ ] c c hshn m ] k d w o d qhl d m s] k
J n t sd b j x ° K d u hb g rd kd b shu hsx ] m ] kx rhr+ N Q Q q] sd c ] s] +
a d m b g l ] qj b n l o ] qhrn m r+ S ] ed k ] m c N Q Q q] sd ] m ] kx rhr+
] m c C E S rhl t k] shn m qd rt ksr ’ O C E (
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B n ppd r o n m c hm f : t sg n p

En Y p t hl M d rY ra n ° L bJ dssW C do W psl dm s n e B g dl hbW k
D m fhm ddphm f T m hu dprhsx n e S dw W r W s ; t rshm ; t rshm S dw W r
6 7 6 0 1 T m hsdc R sW sdr9 n qb hc -n qf . / / / / ,/ / / 0 ,5 2 6 3 ,8 7 6 6 :
D l ] hk9 qd r] rb n ? t sd w ] r-d c t

: t sg n pr

EY v S A d l c d q ° L bJ dssW C do W psl dm s n e B g dl hbW k
D m fhm ddphm f T m hu dprhsx n e S dw W r W s ; t rshm ; t rshm S dw W r
6 7 6 0 1 T m hsdc R sW sdr

M n g Y l V t qh R Y l ro d t q ° C do W psl dm s n e B g dl hbW k D m fhm ddphm f
B W pm dfhd L dkkn m T m hu dprhsx O hssra t pfg O dm m rx ku W m hW 0 4 1 0 2
T m hsdc R sW sdr9 n qb hc -n qf . / / / / ,/ / / 1 ,4 4 7 2 ,7 8 1 1

. l e d i D U Y iid r ° L bJ dssW C do W psl dm s n e B g dl hbW k
D m fhm ddphm f T m hu dprhsx n e S dw W r W s ; t rshm ; t rshm S dw W r
6 7 6 0 1 T m hsdc R sW sdr

. iv rrY J T u n c ha g ° L bJ dssW C do W psl dm s n e B g dl hbW k
D m fhm ddphm f T m hu dprhsx n e S dw W r W s ; t rshm ; t rshm S dw W r
6 7 6 0 1 T m hsdc R sW sdr9 n qb hc -n qf . / / / 8 ,/ / / 1 ,4 4 2 8 ,7 5 4 2

B d ihY E K hiihqn l ° L bJ dssW C do W psl dm s n e B g dl hbW k
D m fhm ddphm f T m hu dprhsx n e S dw W r W s ; t rshm ; t rshm S dw W r
6 7 6 0 1 T m hsdc R sW sdr9 C do W psl dm s n e B g dl hrspx T m hu dprhsx
n e S dw W r W s ; t rshm ; t rshm S dw W r 6 7 6 0 1 T m hsdc R sW sdr9

n qb hc -n qf . / / / / ,/ / / 1 ,7 6 2 6 ,3 4 0 W
En g l M J hsa g hl ° C do W psl dm s n e B g dl hbW k D m fhm ddphm f

B W pm dfhd L dkkn m T m hu dprhsx O hssra t pfg O dm m rx ku W m hW 0 4 1 0 2
T m hsdc R sW sdr9 n qb hc -n qf . / / / / ,/ / / 2 ,1 5 1 4 ,8 1 2 1

B n l o kd sd b n m s] b s hm en ql ] shn m hr ] u ] hk] a kd ] s9
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I-S -A - c d rhf m d c d w o d qhl d m sr+ b n kkd b sd c sg d c ] s] + ] m c v qn sd sg d
] qshb kd - Q -X -R - o d qen ql d c ] kk b n l o t s] shn m ] k b ] kb t k] shn m r- @ -D -U -
] m c @ -J -T - ] rrhrsd c v hsg b n kkd b shm f d w o d qhl d m s] k c ] s] - I-Q -J -
f t hc d c sg d sg d n qd shb ] k v n qj - I-Q - b n m b d o st ] khyd c ] m c f t hc d c sg d
v n qj - @ kk ] t sg n qr b n m sqha t sd c sn sg d c hrb t rrhn m + qd u hd v + ] m c
d c hshm f n e sg d l ] m t rb qho s-

M n sd r

S g d ] t sg n qr c d b k] qd m n b n l o d shm f  m ] m b h] k hm sd qd rs-
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V d sg ] m j C q- C - C ] u hd r en q ] rrhrs] m b d v hsg f q] o g hb c d rhf m ] m c
R - L - I- G d ö d qm ] m en q ] rrhrs] m b d v hsg c d rhf m hm f o qd khl hm ] qx
d w o d qhl d m sr- I-S -A - f q] sd et kkx ] b j m n v kd c f d r rt o o n qs n e sg d
M ] shn m ] k R b hd m b d E n t m c ] shn m F q] c t ] sd Q d rd ] qb g E d kkn v rg ho
O qn f q] l ’ M R E F Q E O ( t m c d q F q] m s M n r- C F D ,0 5 0 / 3 / 2 ] m c
C F D ,1 0 2 6 3 1 / - @ -J -T - f q] sd et kkx ] b j m n v kd c f d r rt o o n qs eqn l
sg d M ] shn m ] k R b hd m b d E n t m c ] shn m sg qn t f g sg d B d m sd q en q
C x m ] l hb r ] m c B n m sqn k n e L ] sd qh] kr9 ] m M R E L Q R D B t m c d q
B n n o d q] shu d @ f qd d l d m s M n - C L Q ,1 2 / 7 7 0 6 - I-Q - ] m c C -I-L -
f q] sd et kkx ] b j m n v kd c f d rt o o n qs eqn l sg d V d kb g E n t m c ] shn m
t m c d q F q] m s M n r- E ,1 / 6 5 ] m c E ,0 7 3 7 + qd ro d b shu d kx - Q -X -R - ] m c
I-Q -J - f q] sd et kkx ] b j m n v kd c f d rt o o n qs eqn l sg d @ ql x Q d rd ] qb g
N  b d ’ @ Q N ( o qn id b s @ v ] qc V 8 0 0 M E 1 / 0 / 0 7 7 -
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’ 0 ( N qd kk] + L - I-: Q n l ß m ,K d rg j n u + X -: A qt rg d ss+ E - Q - D l d qf hm f
N o o n qst m hshd r en q D kd b sqn b g d l hb ] k O qn b d rrhm f sn D m ] a kd R t rs] hm ] a kd
B g d l hb ] k L ] m t e] b st qhm f - B t pp- N o hm - B g dl - D m f- 1 / 0 7 + 1 . + 0 4 8 ° 0 5 6 -
’ 1 ( R d g + Y - V -: J ha rf ] ] qc + I-: C hb j d m r+ B - E -: B g n qj d m c n qee+ H-:

M Ø qrj n u + I- J -: I] q] l hkkn + S - E - B n l a hm hm f S g d n qx ] m c D w o d qhl d m s hm
D kd b sqn b ] s] kx rhr9 Hm rhf g sr hm sn L ] sd qh] kr C d rhf m - R bhdm bd 1 / 0 6 + 2 4 4 +
M n - d ] ] c 3 8 8 7 -
’ 2 ( M Ø qrj n u + I- J -: A khf ] ] qc + S -: Q n rrl d hrk+ I-: B g qhrsd m rd m + B - G -
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