
!t �Y� i�js�$BtRY$} A��b��t �Y� 1*  �kj,$t

*����8$tst� stI 1* isk Fs{BA$stU
]BtR�JZ�t{�R PB� yt%��R$Bt 3B�8ZjsR

Ak
WB�8st  j�$R��$t

� � � � � � � �
� 	 
 � � 
 � � � � � � � � � � � � � � � � � � �  ! ! " # $ ! % & ' ( ) ) * + , - . / 0 1 2 3 4 5 6 7 8 9 : 9 ; < 6 7 = 7 : = 7 8 : > 9

? @ ; = A B C D E F G C H I J K L M N K O P Q I K J R L M N S R O T U V W X Y Z Z W Z [ U \ U ] U X ^ U \ _ \ \ _ ` a b c d e f g h i j d k l m
e c d n i h h k o e p q r s q t u v w t x y r z { x s | u p w } q x s | ~ � } � � ~ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� � � � � � � � � � � � � � � � � � � � � � � � � � � �   ¡ ¢ £ �   � ¤ ¥ ¦ ¢ § ¨ © ¥ ¦ ª « ¬ ­ ® ¯ ® ° ± ¬ ² ³ ´ µ ¶ · ­ ² ¸ ¹ º » · ­ ¼ ² ½ ¬ ± ¸ ¾ ¯
¶ » ¸ ¿ À Á Â Ã Ä Å Æ Ã Ç È É Å Ç É Ç Ê Ã Â Ë Â Ë É Å É É Æ Â Ä À Á Ì À Í Ì Á Â É Â Ë É Æ É Î Ã Ï Á Â Ã Ï É Ä Ð Â Ë É Â Î Á Ï É Ì Â Ã Ñ É Ò Î Á Æ Ã É Å Â
Ê Ã Â Ë Î É Ç È É À Â Â Ä Â Ë É Î É À É Ã Ï É Î È Ä Ç Ã Â Ã Ä Å Ó

d yt��BIZ{�$Bt�

yt 7�{�$Bt x�n BP  j�$R��$t� �� sj�� >1((dH� ��P����I �B A�jBb sR ��7y�y� �Y� ��js�$BtRY$}
A��b��t �Y� n*  �kj,$t I����8$tst� PB� {B88BtTRYB� B� {B88BtT��{�$%�� $t%��R$Bt stI
�Y� {B���R}BtI$t� �sk Fs{BA$st BP �sk �Y�B�k bsR I��$%�I� qY$R R�{�$Bt bsR js���jk AsR�I Bt
st �-{�jj�t� }s}�� Ak Ws`8$ >d��EH� b$�Y st �-��tR$Bt BP Y$R ��RZj�R �B s {Z�%�I s{JZ$R$�$Bt
��B8���k� G� Ys%� R$t{� PBZtI �Ys� �Y� {B���R}BtI$t� ��RZj�R PB� �Y� 1* {sR� {st A� ZR�PZj�
<���� y I��$%� �YBR� stI ��js�� �Y�8 �B RB8� 8B�� ��{�t� ��RZj�R sABZ� �Y� �sk �Y�B���${
p���t:R PZt{�$Bt s8}j$�ZI�R > j�$R��$t� 1((dH� qY���sP���� y RYBb YBb �Y�R� ��RZj�R R$8}j$Pk
�Y� $t%��R$Bt PB�8ZjsR PB� 1�x* {B88BtTRYB�� {B88BtTB&R�� stI 9��BTB&R�� $t%��R$Bt� qY�
jsR� BP �Y�R� ��RZj�R $R }s��${Zjs�jk R$8}j�� yt sjj {sR�R� �Y$R s}}�Bs{Y I$R}�tR�R b$�Y �Y�
t��I �B {sj{Zjs�� �Y� I��$%s�$%� BP �Y� ��s%�j�$8� ��sI$�t� b$�Y ��R}�{� �B �Y� Z}}�� RZ�Ps{�
}s�s8����vs JZst�$�k I�tB��I Ak (�b(� $t��7y�y� qY$R jsR� R$8}j$h{s�$Bt BP �Y� $t%��R$Bt
PB�8ZjsR bsR tB� }��R�t��I $t �Y� n* I$R{ZRR$Bt $t �Y� ��-� stI b$jj A� �Y� RZA`�{� BP stB�Y��
RYB�� tB���

�k $t��t� $R �Ys� �Y$R A� s R�jPT{Bt�s$t�I I��$%s�$Bt� }��Ys}R RB8�bYs� �sR$�� �B PBjjBb
�Yst �Y� {B���R}BtI$t� n* {sR� $t �Y� ��-��

1 zs�$sAj�R stI q��8$tBjB�k�

7Z}}BR� �Ys� b� Ys%� st s{JZ$R$�$Bt ��B8���k b$�Y {BB�I$ts��R ? Ô �Ys� s�� PZt{�$BtR BP s
}s�s8���� �� �Ys� $R� ? Õ ) ? Ö w�D� isk ��s`�{�B�$�R s�� �B%��t�I Ak �Y� RkR��8 BP �JZs�$BtR

d



>��7y�yH�

Q?

Q� � ) 1	w?D� ) 1	w?DU+, ? ) ? � w�D PB� � � ) (,

wdD

Q�

Q� � ) r1	w?D
U�w?D

�
�
w?D

, � ) Rw� � D PB� � � ) (3

yt �Y�R� �JZs�$BtR� b� ZR� ? ) w? � , ? � D� b$�Y ? � A�$t� %���${sj stI IBbtbs�I� G� I�}s��
P�B8 �Y� ZRZsj ��B}YkR${sj {Bt%�t�$Bt BP ZR$t� ? � B� F PB� �Y� %���${sj %s�$sAj� $t B�I�� �B
A� sAj� �B ZR� RZ88s�$Bt {Bt%�t�$Bt 8B�� �sR$jk A�jBb� qY� R{sj� Ps{�B� 1	w?D I�ht�R �Y�
}s��${Zjs� {YB${� BP � 	 � �Y� �Ztt$t� }s�s8���� sjBt� �Y� �sk� PB� �-s8}j�� PB� 1	w?D ) �w?D�
� 	 $R s�{ j�t��Y� bY$j� PB� 1	w?D ) �

	
w?D� � 	 A�{B8�R ��s%�j�$8�� *$8�tR$Btsj stsjkR$R

BP �Y� }�BIZ{�� � 	 	 $R �sR$jk IBt� Ak ZR$t� �Y� I$&���t�$sj �JZs�$Bt PB� ?� G� ,tBb �Ys�
�Y� I$8�tR$BtR BP U+ s�� �$8�\j�t��Y� bY$j� �Y� I$8�tR$Bt BP ? $R j�t��Y� qYs� j�sIR ZR �B
{Bt{jZI� �Ys� �Y� I$8�tR$BtR BP � 
 	 s�� j�t��Y



\�$8�� y� $R �sRk �Y�t �B {Y�{, �Y� {BtR$R��t{k

BP I$8�tR$BtR BP � 
 stI 	 R�}s�s��jk PB� �Y� �-s8}j�R {$��I�
qY� PZt{�$Bt� Rw� � D $t wdD I�ht�R �Y� $t$�$sj I$��{�$Bt sjBt� �Y� �sk� 3$tsjjk� +w?, ? � w�DD

$R �Y� ��s%�j�$8� sjBt� �Y� �sk� PB� bY${Y �Y� �B%��t$t� }�BAj�8 $R

Q+

Q� 
 ) 1	

� 
 w?D , +w? � w�D, ? � w�DD ) (3 w1D

3B� �$�Y�� BP �Y� {YB${�R BP {B88BtTRYB� B� {B88BtT��{�$%�� �Y�  �kj,$t I����8$tst� $R
I�ht�I Ak

Iw?, �D ) I��

����
�

�

(�

(�

� ���
� , wnD

stI �Y� �sk Fs{BA$st $R I�ht�I Ak

Ow� � , � � D ) I��
������
�

Q?

Q� �
Q?

Q� �

� �����
� 3 w;D

3B� �Y� {B88BtTRYB� {sR�� �Y� �skR BP $t����R� s�� �YBR� P�B8 �Y� R�� BP ��{�$%��R s�
? � w�D �B ?� bY$j� PB� �Y� {B88BtT��{�$%�� {sR�� �Y� �skR BP $t����R� }�B}s�s�� P�B8 �Y� R�� BP

1



RBZ�{�R s� ? � w�D �B ?� 3B� �Y� 9��BTB&R�� {sR�� �Y� �B�sj ��s%�j�$8� $R �b${� + � sR $� $R I�ht�I
Y���� ]BtR�JZ�t�jk� �Y� �$�Y� R$I� BP wnD 8ZR� A� 8Zj�$}j$�I Ak ;� qYs� $R�

I � � ) ;I3 wxD

G� b$jj sjRB Ys%� B{{sR$Bt �B I$&���t�$s�� + b$�Y ��R}�{� �B ? � stI �Y���PB�� b� I�ht�
U � � +w?, ? � w�DD ) � � w?, ? � w�DD wED

stI BAR��%� �Ys�
� � w?, ? � w�DD ) rRw� � D3 w�D

n i�js�$t� I �B O�

G� s�� tBb }��}s��I �B }��R�t� �Y� PZtIs8�t�sj I��$%s�$Bt BP �Y� ��js�$BtRY$} A��b��t �Y�
 �kj,$t I����8$tst� stI �Y� �sk Fs{BA$st� N�� ZR A��$t Ak �-s8$t$t� �Y� �TI��$%s�$%� $t
wnD� G� R��

(� �
(�

)
(

(�

(+

(?� ) (? 	 

(�

(
�
+

(?� (? 
 

wMD

)
Q? � �
Q�

(� � �
(?� , 7 ) d, 13

yt �Y$R �JZs�$Bt stI A�jBb� b� RZ8 B%�� ��}�s��I $tI${�R P�B8 d �B 1�
qY� ,�k �B ��js�$t� I �B s �sk Fs{BA$st $R �B �j$8$ts�� Bt� BP �Y� {B8}Bt�t�R BP � � Ak

ZR$t� �Y� �$,Btsj �JZs�$BtU

� � � ) �
db� � w? � Dr � �� � , w�D

stI �Y�t b�$�$t�
(� � �
(?� ) r� � �

� � � (� � �
(?� 3 wd(D

 k ZR$t� �Y$R ��RZj� stI �Y� jsR� �-}��RR$Bt $t wMD� b� htI �Ys�

(�

(�
) U� � � � Q? � �

Q�
r � � �

� � � Q? � �
Q� � ) U� � �

� �  ! � �  Q? � �
Q�

r � � � Q? �  
Q� �

wddD

)
U� � �
� �  � � d z )

U� " #
� " $ M� % M &&&&&

Q? ' w�D
Q�

&&&&& {BR� )
U� ( )
� ( * +++++

Q? ( w�D
Q� +++++

{BR�

�w? ( w�DD 3

n



<���� $t �Y� h�R� �JZsj$�k $t �Y� R�{BtI j$t�� b� Ys%� ��{B�t$9�I �Y� Z}bs�I tB�8sj �B �Y�
s{JZ$R$�$Bt RZ�Ps{� sR

z ) � rQ? � �
Q�

,
Q? � �
Q� � 3 wd1D

yt �Y� t�-� �-}��RR$Bt� b� Ys%� $t��BIZ{�I �Y� s{Z�� st�j� � A��b��t �Y$R %�{�B� stI � � � yt
�Y� jsR� �-}��RR$Bt� b� Ys%� $I�t�$h�I �Y� 8s�t$�ZI� BP � � sR db�w? � w�DD�

i��Z�t$t� �B wnD� b� R�� �Ys� �Y� R�{BtI stI �Y$�I Ps{�B�R $t �Y� �$�Y�8BR� �JZsj$�k $t
wddD R$8}jk A�{B8� 8Zj�$}j$��R BP �Y� R�{BtI �Bb stI b� {st b�$��

I )
d

� � � �����
Q? � w�D

Q� �����
{BR�

�w? � w�DD I�� � U+
U� � 	 


wdnD

)
d

� � � �����
Q? � w�D

Q� �����
{BR�

�w? � w�DD (w+, � � 	 D
(w? 	 , ? � D 3

G� Ys%� �s,�t {s�� sABZ� �Y� R$�tR $t I� G� t��I �B ,tBb �Y�R� R$�tR PB� �Y� 1�x* {B88BtT
B&R�� $t%��R$Bt PB�8Zjs� bY��� b� ZR� �Y� sARBjZ�� %sjZ� BP �Y� RZ8 BP �Y� {B88BtTRYB� stI
{B88BtT��{�$%��  �kj,$t I����8$tst�R� 7�� �JZs�$Bt wnnD� A�jBb� qYs� ��RZj� I�}�tIR Bt
�Y� ��js�$%� R$�tR BP �Y� �bB sRRB{$s��I  �kj,$t I����8$tst�R�

i�{sjj �Ys� b� b$jj Zj�$8s��jk ZR� I $t st $t����s�$Bt b$�Y ��R}�{� �B � �B BA�s$t s
��4�{�$%$�k PZt{�$Bt� G� ��8s�, �Ys� ����� Q? �

Q�

����� Q� ) QX, wd;D

b$�Y X A�$t� s�{j�t��Y sjBt� �Y� s{JZ$R$�$Bt RZ�Ps{�� qYZR� �Y� $t����s�$Bt $R ��sjjk $tI�}�tT
I�t� BP �Y� }s�s8����$9s�$Bt BP �Y� s{JZ$R$�$Bt {Z�%� bY��Y�� PB� 9��BTB&R��� {B88BtTRYB�
B� {B88BtT��{�$%��� bY��� �Y�  �kj,$t I����8$tst� s}}�s�$t� sR s Ps{�B� $t �Y� $t%��R$Bt
PB�8Zjs $R BP �Y� �k}� b� s�� I$R{ZRR$t� Y���� qY� ��RZj� $R RB8�bYs� 8B�� {B8}j${s��I PB�
�Y� {B88BtTB&R�� {sR�� bY���� sR tB��I� �Y� PB�8Zjs $t%Bj%�R s RZ8 BP �bB I����8$tst�R
stI� Y�t{� �bB I��$%s�$%�R BP �Y� PB�8 wd;D� ts8�jk� Q? 
 bQ� $t Bt� ���8 stI Q?� bQ� $t �Y�
B�Y���

N�� ZR tBb �Z�t �B �Y� R�{BtI Ps{�B� $t wdnD stI BAR��%� �Ys��
(w+, � � � D
(w? � , ? � D � � � ) (w? � , ? � D

(w+, � � � D ) r(w? � , ? � D
(w+, R � D 3 wdxD

qY� �$�Y� R$I� Y��� $R s �sk Fs{BA$st b$�Y ��R}�{� �B s }s��${Zjs� }s�s8����$9s�$Bt� ts8�jk
+ stI R � � WBb� b� t��I Btjk ��js�� �Y$R ��RZj� �B �Y� ��t��sj }s�s8����$9s�$Bt $t ���8R BP

;



� � stI � � � qB IB �Y$R� b� ��}�s��Ijk ZR� �Y� {Ys$t �Zj� PB� Fs{BA$stR sR b�jj sR �Y� �sk
�JZs�$BtR� wdD stI w1D� qY���PB��� b� b�$��

(w? � , ? � D
(w+, R � D )

(w? � , ? � D
(w� � , R � D (w� � , R � D

(w+, R � D ) (w? � , ? � D
(w� � , R � D �

Q+

Q� � � � �
)

(w? � , ? � D
(w� � , R � D �

�
w?D

1	

)
(w? � , ? � D
(w� � , � � D (w� � , � � D

(w� � , R � D �
�
w?D

1	
)

(w? � , ? � D
(w� � , � � D �

QR �
Q� � � � �

�
�
w?D

1	
wdED

) rOw� � , � � D �
QR �
Q� � � � �

�
�
w?D

1	
3

yt �Y� h�R� �JZs�$Bt b� Ys%� ��}js{�I �Y� %s�$sAj� + Ak �Y� %s�$sAj� � � � ZR$t� �Y� {Ys$t �Zj�
PB� I����8$tst�R� qY� R�{BtI Ps{�B� Y��� $R st B�I$ts�k I��$%s�$%� bY${Y j�sIR �B �Y� �Y$�I
�JZsj$�k� WBb �Y� �sk �JZs�$Bt w1D PB� + j�sIR �B �Y� PBZ��Y �JZsj$�k� yt �Y� h�R� �-}��RR$Bt
$t �Y� R�{BtI j$t�� b� Ys%� ��}js{�I �Y� %s�$sAj� R � $t �Y� Fs{BA$st BP �Y� jsR� �-}��RR$Bt
Ak �Y� %s�$sAj� � � � qY� t�-� �JZsj$�k s�s$t ��{B�t$9�R �Y� R�{BtI Fs{BA$st BP �Y� }��%$BZR
�-}��RR$Bt sR st B�I$ts�k I��$%s�$%�� 3$tsjjk� �Y� h�R� Ps{�B� BP �Y� �Y$R jsR� �-}��RR$Bt $R
R��t �B A� �Y� t��s�$%� BP s �sk Fs{BA$st BP ? b$�Y ��R}�{� �B �Y� ��t��sj �sk }s�s8����R� ��

WBb� {B8A$t$t� wdxD stI wdED� b� {st b�$��

(w+, � � � D
(w? � , ? � D ) 1	

� � w?D QR �
Q� � dO 3 wd�D

qY$R ��RZj� {st tBb A� ZR�I $t wdnD �B BA�s$t �Y� ��js�$BtRY$} A��b��t I stI O U

I )
d

R � � �����
Q? �
Q� �����

{BR�

�w? � D 1	

� � w?D QR �
Q� � dO 3 wdMD

Vjj BP �Y� Ps{�B�R Bt �Y� �$�Y� I�}�tI Bt �Y� ��B8���k BP �Y� s{JZ$R$�$Bt RZ�Ps{� stI �Y�
%s�$sAj�R BP �Y� �sk �JZs�$BtR� qYZR� I {st A� {B8}Z��I b$�YBZ� I����8$t$t� �Y� I��$%s�$%�
BP � b$�Y ��R}�{� �B �� qY$R $R �Y� sI%st�s�� BP Ws`8$:R >d��EH ��RZj�� 3Z��Y��� Ak ��js�$t� I
�B O � b� {st �-}��RR I $t ���8R BP �Y� s8}j$�ZI� sjBt� �Y� �skR� 7$t{� Ps{�B�R BP s8}j$�ZI�
sj��sIk s}}�s� $t �Y� $t%��R$Bt PB�8ZjsR� �Y$R b$jj sjjBb ZR �B {s��k BZ� %s�$BZR JZB�$�t�R
�Ys� b$jj R$�t$h{st�jk R$8}j$Pk �YBR� $t%��R$Bt PB�8Zjs�

; i�js�$BtRY$} A��b��t I stI p���t:R 3Zt{�$Bt V8T

}j$�ZI�R�

W�-� b� R�� IBbt �Y� ��js�$BtRY$}R A��b��t I stI �Y� 1* stI 1�x* p���t:R PZt{�$Bt s8T
}j$�ZI�R� <���� b� ��jk Bt ��RZj�R BP  j�$R��$t >1((dH�

x



;�d I stI 1* p���t:R PZt{�$Bt s8}j$�ZI��

eJZs�$Bt wnMD BP  j�$R��$t >1((dH {st A� ��b�$���t $t �Y� {Z���t� tB�s�$Bt sR

\ �
�

� )
1	

MO M

�����
(R

(� �

�����
�w? � D
M$

)
1	

O

�����
(R

(� �

�����
�w? � D
M$

R�twOD, wd�D

B�� �JZ$%sj�t�jk�
1	

O
)

M$\
�� 	

�����
(R

(� �

����� �w? � D
R�twOD3 w1(D

WBb� Ak ZR$t� �Y$R ��RZj� $t wdMD� b� htI �Ys�

I )
M$\

�� 	 {BR� R�twOD

R � �
�
w?D�

�
w? � D

�����
(R

(� �

�����

QR �
Q� �

�����
Q? �
Q�

����� 3 w1dD

G� R�� Y��� �Ys� �Y� htsj ��RZj� IB�R tB� I�}�tI Bt �Y� {YB${� BP 1	� qYs� $R �B A�
�-}�{��IU �Y$R ��RZj� $R s ��js�$BtRY$} s8Bt� �j�8�t�R BP �Y� s{JZ$R$�$Bt ��B8���k stI �Y�
�skR� stI RYBZjI tB� I�}�tI Bt �Y� }s�s8����R �Ys� s�� {YBR�t �B I�R{�$A� �Y�8� qY�
Btjk ��8tst� BP �Y� }s�s8����$9s�$Bt $R �Y� I��$%s�$%� b$�Y ��R}�{� �B � stI �Ys� YsR A��t
�-}js$t�I $t wd;D�

;�1 I stI 1�x* p���t:R PZt{�$Bt s8}j$�ZI��

yt 1�x*� �Y� 8BR� R�tR$Aj� {YB${� BP }s�s8����� � 
 $R �Y� I$} st�j� BP �Y� �sk� qYZR� j�� ZR
R}�{$sj$9� �B �Ys� {sR�� qYs� $R�

R )
d

�w? � D
wR$t � 
 , {BR � 
 D,

QR

Q� 

)

d

�w? � D
w{BR � 
 , r R$t � 
 D3 w11D

3B� �Y$R {YB${�� tB�� �Ys�
d

R �
QR 

Q� 


) d,

bY${Y R$8}j$h�R wdMD� VjRB� R$t{� b� Ys%� sjRB R��t �Ys� �Y� {YB${� BP 1	 IB�R tB� �t��� $t�B
�Y� htsj ��RZj�� b� 8s,� �Y� {Bt%�t$�t� {YB${�� 1	 ) d� qY�t� � � YsR A��t ��sI$�$Btsjjk
I�tB��I Ak �� b$�Y

Q?

Q�
) �,

E



$t �Y� �sk �JZs�$BtR wdD� qY$R }s�s8���� YsR �Y� I$8�tR$BtR BP j�t��Y
�
b�$8� stI $R sjRB �Y�

Ps{�B� �Ys� $R ��sI$�$Btsjjk ZR�I �B I�R{�$A� �Y� BZ�TBPT}jst� ��B8���${sj R}��sI$t� BP �Y�
1�x* s8}j$�ZI�� ]BtR�JZ�t�jk� wdMD tBb A�{B8�R

I )

����� Q? �
Q�

����� {BR�

�w? � D d

�
�
w?D

d

O
3 w1nD

qY� ��js�$BtRY$} A��b��t O stI �Y� 1�x* s8}j$�ZI� $R �$%�t $t �JZs�$Bt w1�D BP  j�$R��$t�
>1((dH� yt �Y� {Z���t� tB�s�$Bt �Ys� ��RZj� j�sIR �B

d

MO M )
R�twOD

O
) dE$

�
�\

�� � � � , w1;D

RB �Ys� �Y� }��%$BZR �JZs�$Bt A�{B8�R

I )
dE$

�
�\

�� � � � {BR�

�w? � D� �
w?D

					 (? �
(�

					 R�twOD3 w1xD

i�RZj� w1nD 8$�Y� s{�Zsjjk A� 8B�� ZR�PZj PB� {B8}Z�s�$Bt� qY� ��sRBt $R �Y� s}}�s�st{�
BP �Y� �-��s Ps{�B� BP � $t �Y� jsR� ��RZj�� y�R Btjk �Bj� $R �B {B8}�tRs�� PB� s I$%$R$Bt Ak �
$t �Y� ��}��R�t�s�$Bt BP \

�� � � � � !t �Y� B�Y�� YstI� w1nDI�}�tI�I Bt s }s��${Zjs� {YB${� BP
� 
 A�{sZR� b� R�� 1	 ) d� qB ��R�B�� $�R ��t��sj$�k� b� t��I Btjk ��T$t��BIZ{� �Y� Ps{�B� BP
1	 $t �Y� tZ8��s�B� BP �Y� �$�Y� R$I��

x 1�x* yt%��R$Bt 3B�8ZjsR�

G� tBb �-}jB$� �Y� ��RZj�R I��$%�I Y��� �B b�$�� IBbt PB�8ZjsR PB� �Y� ��4�{�$%$�k # �B�sjjk
$t ���8R BP �sk �Y�B���${ p���t:R PZt{�$Bt s8}j$�ZI�R B� p���t:R PZt{�$Bt Fs{BA$stR� �s�Y��
�Yst $t ���8R BP �Y�  �kj,$t I����8$tst� stI s8}j$�ZI�R� G� R�s�� P�B8 �Y� ��t��sj 1�x*
$t%��R$Bt PB�8Zjs $t ��7y�y� �JZs�$Bt wE�1�MDU

#wrD )
d

>1$H
� � 
 �

Q�
MIwr, �DM

\wr, ? � D\wr, ?� w�DDMU � >+wr, ? � D L +wr, ?� w�DHM S
� � L ��
S

� � �� ;wr, �D3 w1ED

yt �Y$R �JZs�$Bt

;wr, �D )
d

1$ � � M�MQ�� � � � � � � � �  ! " # $ % & ' ( ) * + , , - . / 0 1 2 3 4 5 6 7 8 9 : ; < = > ? @ A ? B C D ` E w?F w�D, ? G , �D3 w1�D

<���� � H stI �I s�� �Y� ��V< $tI${�R sRRB{$s��I b$�Y �Y� �skR P�B8 r �B ? J stI ?K w�D�
��R}�{�$%�jk� es{Y {BZt�R �Y� tZ8A�� BP {sZR�${R Bt �Y� ��s`�{�B�k A��b��t �Y� $t$�$sj }B$t�

�



stI �Y� htsj }B$t�� qYZR� �Y� I$R�$t{� {YB${�R BP }YsR� RY$P� s�$R� P�B8 �Y� {YB${�R� (�d�1�n�
b$�Y �Y� js���� �bB 8���jk }�BIZ{$t� �Y� t��s�$%�R BP �Y� PB�8�� �bB� qYZR� bY���� $t
�Y� sAR�t{� BP {sZR�${R b� 8$�Y� Ys%� �B {B8}Z�� Btjk �Y� ��stRPB�8 {B���R}BtI$t� �B �Y�
{YB${�� (� $� $R tBb t�{�RRs�k �B {B8}Z�� �Y� 3BZ�$�� ��stRPB�8 sRRB{$s��I b$�Y �Y� {YB${��
d� sR b�jj� qY� ��RZj� PB� � ) d $R `ZR� �Y� <$jA��� ��stRPB�8 BP �Y� ��RZj� PB� � ) (� qY�
sII$�$Bt BP �Y� ��V< $tI${�R $R s P�s�Z�� tB� I$R{ZRR�I $t ��7y�y�

x�d ]B88BtTRYB� $t%��R$Bt�

G� tBb R}�{$sj$9� �Y� sAB%� PB�8Zjs �B {B88BtTRYB� $t%��R$Bt qY� �B�sj  �kj,$t I����8$T
tst� PB� �Y$R {sR� {st A� {B8}Z��I P�B8 ��7y�y� �JZs�$Bt wE�n��D� b$�Y I � ) ( A�{sZR�
�Y� RYB�}B$t� $R h-�I stI tB� s PZt{�$Bt BP �� qY� ��RZj� $R

MIwr, �DM ) 1{BR
�

�MI� wr, �DM3 w1MD

<���� � $R �Y� YsjP st�j� A��b��t �Y� ��s%�j�$8� ��sI$�t�R� +wr, ? � D stI +wr, ?� w�D� I� $R Bt�
BP �Y� {YB${�R BP �Y�  �kj,$t I����8$tst� I$R{ZRR�I $t �Y� }��%$BZR R�{�$Bt� bY�t b� 8s,�
�Y� $I�t�$h{s�$Bt� ? � w�D ) ?� w�D� 3Z��Y��� $� bsR RYBbt $t ��7y�y �Ys�

MU � >+wr, ? � D L +wr, ?� w�DHM ) 1{BR �

�wrD
3 w1�D

WBb� w1ED {st A� ��b�$���t sR

#wrD )
�wrD

>1$H
� � � 	

Q�
{BR �MI� wr, �DM

\wr, ? � D\wr, ?� w�DD
S

� � L ��
S

� � �� ;w+wr, �D, �D3 wn(D

G� {st ZR� w1xD $t �Y$R jsR� ��RZj� �B �j$8$ts�� I� � qY�t� b� htI �Ys�
#wrD )

M

�wrD 
 $

1 � �����
Q?

Q� �����

Q�

�w?
 w�DD\wr, ?
 w�DD
\wr, ? � D {BR � {BR�
 � ��

� � � � � L �� ;w+wr, �D, �D3 wndD

Vj���ts�$%�jk� b� {st ZR� w1;D� B� w1nD Bt �Y� }��%$BZR �JZs�$Bt� �B b�$�� IBbt st $t%��R$Bt
$t ���8R BP �Y� 1; �sk Fs{BA$stR BP �YBR� �s�j$�� �JZs�$BtR� sR PBjjBbR�

#wrD )
M

�wrD � $

1 � �����
Q?�
Q� �����

Q�

�w?� w�DD ���� MO � M
MO� M{BR � {BR�� � � � L �� ;w+wr, �D, �D3 wn1D

M



x�1 ]B88BtTB&R�� $t%��R$Bt�

G� ZR� w1ED s�s$t �B I�%�jB} �Y� PB�8ZjsR PB� {B88BtTB&R�� $t%��R$Bt� VR sAB%�� �Y�  �kj,$t
I����8$tst� PB� �Y$R {sR� $R sjRB �$%�t Ak ��7y�y �JZs�$Bt wE�n��D� WBb� YBb�%��� AB�Y I �
stI I� s�� tBt9��B� qYZR�

MIwr, �DM ) 1 {BR
�

�MI � wr, �D LI� wr, �DM3 wnnD

y� $R $t �Y$R s}}j${s�$Bt �Ys� b� Ys%� �B }sk s���t�$Bt �B �Y� ��js�$%� R$�tR BP �Y� �bB R�}s�s��
 �kj,$t I����8$tst�R� qYZR� b� ZR� w1nD PB� �s{Y BPI � stII� � AZ� ZR� �Y� 8$IIj� �-}��RR$Bt
$t w1;D PB� dbO � qY� ��RZj� $R

#wrD )
M

�wrD

�
$

1 � {BR � Q�

\wr, ? � D\wr, ?� DS
� � L ��
S

� � �� ;w+wr, �D, �D

d �����
� � \

�
wr, ? � D {BR� �

�w? � D �����
Q? �
Q�

����� R�twO � D L �� \
�
wr, ?� D {BR��

�w?� D �����
Q?�
Q�

����� R�twO� D �����wn;D
)

M

�wrD

�
$

1 � {BR � Q�

S
� � L ��
S

� � �� ;w+wr, �D, �D

d �����
� � \wr, ? � D {BR� �

\wr, ?� D�w? � D �����
Q? �
Q�

����� R�twO � D L �� \wr, ?� D {BR��
\wr, ? � D�w?� D �����

Q?�
Q�

����� R�twO� D ����� 3

qY$R jsR� ��RZj� {st sjRB A� b�$���t �B�sjjk $t ���8R BP �Y� Fs{BA$stR� �Y�8R�j%�R� qYs�
$R�

#wrD )
M

�wrD

�
$

1 � {BR � Q� � � � L �� ;w+wr, �D, �D

wnxD

d ������
���	 MO� M
MO � M

{BR� �
�w? � D �����

Q? �
Q�

����� R�twO � D L ���	 MO � M
MO� M

{BR��
�w?� D �����

Q?�
Q�

����� R�twO� D ������
3

3$tsjjk� $P �Y$R ��RZj� $R R}�{$sj$9�I �B s YB�$9Bt�sj s{JZ$R$�$Bt j$t� stI s {BtR�st� bs%�
R}��I � 
 Bt �Ys� j$t�� �Y$R ��RZj� A�{B8�R

#wrD )
M

�wrD� 
 �
$

1 � {BR � Q� � � � L �� ;w+wr, �D, �D

�



wnED

d ������
���� MO� M
MO � M {BR� � R�twO � D L ���� MO � M

MO� M {BR�� R�twO� D ������
3

x�n ���BTB&R���

qY� }��%$BZR ��RZj�R $R ��sI$jk R}�{$sj$9�I �B 9��BTB&R�� 1�x* $t%��R$Bt� G� t��I Btjk R�� sjj
RZAR{�$}� / JZst�$�$�R �JZsj �B �Y�$� {B���R}BtI$t� RZAR{�$}� X {BZt���}s��R stI R�� {BR � ) d�
qYZR� wnxD $R ��}js{�I Ak

#wrD )
dE

S
$

�wrD � �����
Q? �
Q� �����

Q�

S
� {BR�

�w? � w�DD;w+wr, �D, �D3 wn�D

yt �Y$R {sR�� �Y� PB�8Zjs PB� ;w+wr, �D, �D $t w1�D sjRB R$8}j$h�R� A�{B8$t�

;w+wr, �D, �D )
d

1$ � 	 M�MQ�� 
 � � 
 � � � � � � � � � � � � � 
 � � � � � � � � � ` � w? � w�D, �D3 wnMD

qYs� $R� �Y� RZ8 BP �Y� ��s%�j�$8�R stI �Y� RZ8 BP ��V< $tI${�R `ZR� IBZAj� $t �Y$R {sR��
]BtR�JZ�t�jk �Y� Btjk {Yst�� sR s ��RZj� BP }YsR� RY$P�R �Y�BZ�Y {sZR�${R $R s }BRR$Aj� 8$tZR
R$�t bY�t � $R BII�

3$tsjjk� �Y� R}�{$sj$9s�$Bt BP wn�D �B s YB�$9Bt�sj s{JZ$R$�$Bt RZ�Ps{� b$�Y s {BtR�st� bs%�
R}��I � � � ��IZ{�R �B

#wrD )
dE

S
$

�wrD� � � Q? � S
� {BR�;w+wr, ? � D, ? � D, wn�D

b$�Y ; s�s$t �$%�t Ak wnMD�

E 7Z88s�k stI ]Bt{jZR$BtR�

G� Ys%� I��$%�I �Y� AsR${ ��js�$BtRY$} A��b��t �Y� 1*  �kj,$t I����8$tst� stI �Y� 1*
�sk Fs{BA$st� qY�t� b� ��b�B�� �YBR� ��RZj�R $t ���8R BP �Y� 1* stI 1�x* �sk �Y�B���${
s8}j$�ZI�R� 3BjjBb$t� �Ys�� 1�x* $t%��R$Bt PB�8ZjsR b��� ��{sR� $t ���8R BP �Y� 1�x* s8T
}j$�ZI� stI sjRB $t ���8R BP �Y� 1* Fs{BA$st� qY$R bsR IBt� PB� �Y� {sR�R BP {B88BtTRYB��
{B88BtTB&R�� stI 9��BTB&R�� s{JZ$R$�$Bt ��B8���$�R� qY� 9��BTB&R�� PB�8ZjsR �Z�t BZ� �B
A� }s��${Zjs�jk R$8}j�� tB� $t%Bj%$t� stI �sk Fs{BA$st B� s8}j$�ZI� {sj{Zjs�$Bt s� sjj� qYs�
��RZj� ��JZ$��R Btjk �Y� ��s%�j�$8�� ��B8���${sj R}��sI$t� Ps{�B� �� stI �Y� st�j� A��b��t
�Y� ��sI$�t� stI �Y� tB�8sj �B s{JZ$R$�$Bt RZ�Ps{��

d(



qY�R� ��RZj�R sjj I$R}�tR� b$�Y �Y� t��I �B {sj{Zjs�� �Y� I��$%s�$%� BP �Y� ��sI$�t� BP �Y�
��s%�j�$8� b$�Y ��R}�{� �B �Y� }s�s8���� � �Ys� I�ht�R �Y� s{JZ$R$�$Bt ��B8���k� yt �Ys�
���s�I� �Y�R� s�� R$8}j�� PB�8ZjsR �Yst b��� B�$�$tsjjk R�s��I $t ��7y�y stI RYBZjI }�B%�
�sR$�� �B {BI�� �%�t PB� Y����B��t�BZR 8�I$s�

i�P���t{�R

 j�$R��$t� W�� 1((d� 7{sj� Ps{�B� PB� �sk �Y�B���${ p���t:R PZt{�$Bt s8}j$�ZI�RU qY$R %BjZ8�
stI ��7y�y b�A }s��� {b}�8$t�R��IZ\88R$8$�

 j�$R��$t� W�� F� �� ]BY�t stI F� G� 7�B{,b�jj� F��� 1((d� �s�Y�8s�${R BP �Zj�$I$8�tR$Btsj

7�$R8${ y8s�$t�� �$��s�$Bt stI yt%��R$Bt U 7}�$t���Tz��js�� W�b OB�,�

Ws`8$� V�� d��E� ]jBR�I PB�8 RBjZ�$BtR PB� �Y� ��B8���${sj R}��sI$t� $t $tYB8B��t�BZR
8�I$s� p�B}YkR${R Ed� tB� n� ddM�udd���

dd


