
 



 

 

��  �����	
� ���   �����	� ��� �� �� �� ����  

 
  

  

  

  

�����	�� � !"	� #$�� �%��&'	�� ��	(��	�� �#$�	�� �#�)��	�  

������ �	
��� �� ������� �	
��� �� ������� �	
��� �� ������� �	
��� �� �        

  

*	��" +� *	, !���	� ��	-"  

  

  

  

 

 



�����	�  

 

��������������������

�����	�  

 ����� ,�	
���� ,������� ,����� ,� ���� ��
��� ������ ,��
��  �! "# ��$ %& �� ��' "# ,��(

 )� �(� ) �� �*+�� ,�( ,-�. %& /012 "#� ,�( /1#
 ,�(�� � ��3� � 4��5 �� �*+�� ,�( 62! ) ��7� ��
 8��79$ :*�3; "#� ,�$��<�� �(= >�� ��0� �� ><

��$ �#� ,� 4?@A 4��0; :0�� ,"2�(� B�2 C�: 
E FG�H I(��  �J*& :II ����� ���	
���� �HHHHHHHH ,

 ,�*�(K�#� ,�*�L7� ,F%M(� B�*
# N�O9$ �*�& P�Q�$
 "# I(-R�$ ,�*01&� ,�*A �; :L7� ,�*MS�MT�

I�(�� U��L(�V 
 I7�� ����W	;� ��	2	X; "# � 4?@A ��
��� �Y�
 Z&  N�$ "$� �� �3� "$ K2K�(� �3� I#%�(� B�#[� ��\�+

>�R� ]�-	
(� E �;�W - ��V 



�����	�  

 

��� ,� 4A �3# /�0X(� /��(� �J. /�O �� ^_�� 
 ��$� `��7 E �$ a��
�2 ��� ,:2	L(� �*W�( � 4M(�T�
 ?T ����3� ��9& ;��(� c*��� "# /A �$ Z
�2� ,`�d
 )� ,/�A�(� :��� ��37 �.� ,^�#_# B	A�� ,^�e#
 :0�� �� ><� ,:�f�(� g�(� ��$ )� F�Y )� ^�7

�� ��5 ���3� >� ��79$ :*�3; "#� �$��<�� ,�(= >
"2�(� B�2 C�V 

����� 
 ������ ����� ��� ��� � ���� ! !�"#$%& 

  



./&	� �	(��  

 

��0� 1���	� :./&	� #�)��  

�'� �����: C��; �� ^�Y ,h���(� :�  )* ++,� -� )
-. )/ +
 )0 12
 34+5 )* +6)7 -8 -9 :; -< -= >- +? * +67 :@ -�1A -= )* 1& 1� :6-B1A C� -D -E -< -F-A-� -<

 3� G/ -H -�%13I� -= )* 16 G*7+8 -9 GJ7 +� -�  � ijk V ^�Y� ,:l m-� ,�
 a3�(�� :II CKL>< 4>@ 4M� ,OP78� *@E�. Q9R �S5

*�B78� � C�BT
 4>@ 45= , :;�78�HH
IRH V IAn(�$ m��0& ,�

F	
�o�� ?p��iqkV 
 ,h���(� ILS%o� "#� ,h��@(� "7 �� "# F%M(��

; �� ^�YC�� :�  -I� 34+5 >- UV-. > -� :Q+W3	�� -X -9 -4�U8 -�1� 1Y-Z -H+L� -
 -= 
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr 

[� \��]� ,�^�Z�� ���� :�$_` 
[# \ ,��9E�� a5 Q9�E�� �^>bM^ �
c� d>^ ,e>H	�� d>Z@ ,*8f
 Yb�2.#!�$g" ,

 *D�^�"_�` 
[_ \�hi� : ,���� J
 R>��� d>^ ,jkc� /^l ,m�En� O��o � ��>6	��_!g$ 4>f�= ,

 ,R>��� ;�� ,���� d>^ ,��h	
 /^l d�����"!"p"T���Z��= , ,q>b�P8� r>
s�t" �
�ED /^l Q	'�� �hi�= ,_!g ` ,�7�7A /^l �E���� eu=#!#t −_�` 



./&	� �	(��  

 

 CK7+8 )f-A �� 1�:8 -� -= +Y)7 -8 -9 ��U8 -< ��1	 -
w -/� +03�� ���� ijk V �$� ^�Y
I�(��(� :II�� F%< : F%<� ,ILS%o� ��� ��0� �s��t
ILS%o� :h���(�HH iuk  V ]�3� "$� ^�Y�	���� �� ��� :II��0M2 :
��A v wnx2HH

 iqkV 
/�Y�: �
���)� ILS%o� F%<�,Iy	(� �� F%< ��V 

^�R� ^�X(� U��M(��izk VC��; �� ^�Y :�  -F+x%-�=1.
 )�� 1* 1& -F+x%-�=1. -= G�- )y -� -= )*+ :? 3� / :
 Gr� -�-8 -< )* +6)7 -8 -9 -4= 1E-Z )6 ����i{k V

Iy � �� "# h��t :*�0� ,�i|k }~�& , >� Iy	(�
F	2��o� ��X2 }~�(�� ���0M(�i�kV 

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr 
[� \��]� ,d���c� ���� :gp` 
[# \ *D� m�En� ;WD ,Y^ > C
=�z > C{8�
 |�>}W��"t~t ` 
[_ \ *D� m�En� ;WD ,Y^ > C
=�z > C{8�
 |�>}W��"t~t` 
[" \�hi� :s j�@ /^l *7h��� 4w�{�� �TA�$tp ��7�9 /^l JZ��� e���= ,  

_!## −##~` 
[g \ ������{W����]� , :�gt` 
[p \s j�@ /^l ,*7h��� 4w�{�� jfTA�_g` 
[t \ ��7�9 /^l JZ��� e���_!##  ������ EW9 �>
� /
 �	��� �0& ����= ,= 



./&	� �	(��  

 

�Y�0\o� "#� ,h��@(� �� "# F%M(�& : ,ILS%o�
"��� ,��[�� : ,h���(�� ,-��(�� ,m�A	(�� ,B��X(�

B��l�� ?~(� "# F%M(�� ,��3�(�� :��3�(�ijkV 
���� � �����=:  ^��&�� ^��Y� ��� � F-�3�
��
# ,I<�MH I#�0�# ,:�0�(�$ I���H ,?3L�(�$ I�

h���(� >� �l��+) F%< P����iukV 
 h���( 4��� � �M& ,h��- /L( 4��� P��A F%M(�&
 F%M(� C� P0X�& ,h���( 4��� P��A �� ,��MH
 6(� E 	#R�� ,I3���o� "# h���(� �$� �*��$ �o I���(�

 � m�(� E F%M(� :�� �0�� ��9& ,U �X�# )� ��# :*
2
I���o� F%M(�iqk Vh��- �*0A F%M(�&: 

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr = 
 J^��� �=��� X9 ����{A �>	k. �>^ /^�#!_g` 

[� \�hi� :/^l d���� 4>f�  R>��� ;�� ,�>7�� d>^ ,��h	
�"!"pg` 
[# \�hi� : �
�ED /^l Q	'��_!g jWH�� e���= ,_!g �b���� ����
 � �>�i�= ,

 ���� /
_!gs q>b�P8� r>T���Z��= ,�t"` 
[_ \�hi� : ,�7�7A /^� ���� �7�� �E���� eu# !_$ −_�` 



./&	� �	(��  

 

���f
 �>9R:  �0W "# a���(� Z
�2 �# �0� �.�
 ��7� �� "# ��W��� �0�� ,� }�A �� ,Z
�

^�Xo� ��0$V 
�R>W9 �>9R=: I��M(� ^��R�$ U��@(� �0� �.� :

 �J. /�& "�& ,-��(�� ,m�A	(�� ,-��X(�� ,B��X(� "#
& ��-�3�(� ,�( 	
�2 �� ^��� ��0$ �30�� ,�$  ��- �X

 ;F-�3� h��-� ,I(_# h��- �*0A F%M(� �� 6(J$ �3�&
�0A 6(� >� �l��+)ijkV 

������ �

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr 
[� \�hi� : ,����8� ,�^>b� Ji��
= �>9E�� �=u s�$ −�� e�� E7P�� �Z�= ,

 s ,E7��Z�� d>Z@� $ /^ E�� �
��8� ,E7��Z�� d>Z@ X9 E7T�� ��{��= ,
 ,��7���� ��><� !��t ` X9 ����{A �>	k. �>^ /^� �>
� /
 �	��� �0& ����=
 ,J^��� �=���� !"�$` 



./&	� �	(��  

 

��3	� 1���	� :./&	� #$�  

I3W�� F%M(� : /A >� ,I#R� m���� ,I�(�� ,U��L(�$
 ,h�
�(�� �S��� )� ,/Y�� �(�$ :0#d>ZH�� >
. ^�X&  ��

C��; :� -I� �= 1E1W )�-7+� l+5 �= 1� +
1. > -
 -= -�> -T-	 1� -/� :E�� 1Y-� -� +�+8) 1�  
 +� -�:7 -{)�� 1/�+R -F+� -S -= -�> -@ 3��� ��1A )� 1� -= -�� 3��� �� 1�7 +{ 1� -= ����ijk V �(�Y�

C��; :�  )�� -X -9 )�-i> -@ -�-� 3��� 34+5%> CA� 1D )� 3
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 )� ä3� �w�¤3 x2 �� ,h��3�R� ZS�! ���
# a.� ,¡ R��
F%M(�$V 
�$− �E�Z�>^ �i� 1D� �(�X$ :�  3X -< l -= -̄ 3E -< �-� 

*  3a -�-A -= -d 30 -@ /+H-� -= ����[�\ � ©�W F?@A F%M(� ªS�MT� ,
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr 

[� \4>Z�]� ,�
>7{�� ���� :_� −_#` 



./&	� �	(��  

 

�.?�$ ]�X; )ijkV 
������ �

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr 
[� \�hi� : ,�7�7A /^� ���� �7�� �E���� eu#! t −~� /^l JZ��� e���= ,

 ,��7�9#! t` 



�	(��  ./&	�  

 

:��'	� 1���	� :./&	�  !�" #$� 
 � 4�7�W �*A	; "�& ,	
A I��	
o� F%M(� «	;

 ¬>< �(� ,:0�(� /.� m��9$ nA� � 4	
A 	
A � �W�(ijk ,
# �#� )� � �W� �X��2 �.� ,IQ� Q0L(�$ F%M(� «	; "

 �� :0�(� /.� ^��Y� "# ���M(�� ,	
L2 ��9& ,�.��O
 /�3� >� �*�# F?@A I(-R ;B%�[� "# 	® nA� �	
A

`_2 �#  �M�T)�: 
j− C��; �� ^�Y :�  -4 )� -9 )E1� -= ½̄ > -� / -9 1� -� )H1� -� )� -�

7+B-Z )f-� �-� +R� 1P Uf�� -a+5 -4�1� *  )* 16 1{ -& )�-A )* 1& 1�> -�)̂ -. C� -� +�> -2
 -4�1+�> -� )* 1& -= +R� 1P Uf�� -a+5 -4 )� -9 )E 1� ��1i> -@ )E -D -= G�3�+S ����[#\ V �J.�

 "2J(� �X&��o��  �
L(� Z# F%M(� « �; �� >� ^�2
 "# ����A �(� ,I�S�Y ���0o� ��� ��� :. �*° cX3;

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr 
[� \�hi� : �
���� ��Kf� ,���� 4>@��^ �8�ZA ��6
 �^�b�^ 4��2� �T±

s �>^ /^� I� EW9 /^ ������EW9t_` 
[# \4>Z�]� ,*8{�� ���� :"#− "_` 



./&	� �	(��  

 

�A -��(�$ :l w�±�xR ��0o� ��0�0( w�±�x�V 
u ^�Y�  r� :�  G�-	7 +& -� )�-W -f -@ -K+^ ½� )T-i U; 1@ *  l+5

 +� +�-7)�� -d> -� )<-. *  -�> -f-Z -� ½r>3	 -b +� -4�1� *  )�� +/ -9% -� +
 +� )P 1� 
*  -� -{ -� +� )* 1H -H-8 -� > -
*  )�� -/ +
 1F-i ) -� ��1�> -D% -�:8 -� 1� *  ) -� -=

 -�+H )f+ )�� 1*+�)B1i 1F-i *  )�� -J -
 1�� 1}-i >3	 1@ -=% -� +�+L> -} * 
 +/� :E�� +� )�-7+^ 1d :0 -H1i >3	 1@ -= ����[�\ V �#	�o� "# F%M(� « ��&

C��; �� ^�Y �Y� ,	X� E �L(�(� :�  )�� 34+5% -� +
 +� )P 1�
 ½� 1� 1� -= ½�� -� +� *  )* +6 +&� 1b 1= -X -9 +�>3	�� +� -4�1W -� )f1� -� )� -�
 -� 3� -
 �� 1D= 1S -� -{ ���� [#\V 

q−  �� ^�Y��  :�  )� 1� -Aw -= -�-� 3��� )�� 1
> -D-. -= )��1̂ > -A 4+M -�
 ½� )� -{+� +r>-�]� 1; :� -T1i -= +/� :E�� +� )* 1H1i� -� )2+M -� -�> -@ 3���  

 -4� 1�-8 )� -� ���� [_\ VF%M(� /�
$ ��#e�0( :² ¬�T� �0�&V 

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr 
[� \r>�]� ,�kE�� ���� :_ − "p` 
[# \4>Z�]� ,��{�� ���� :"t− " ` 
[_ \��]� ,�^�Z�� ���� :��` 



�	(��  ./&	�  

 

z−  	$�W "�� ^�Y : �� ^��  P���� ^�X2 :
II��� �^����� ��A �TH��= ���� �^= ;bHHHHHHHH

[�\V 
{ −^�Y,��$� "� F�2	$ "$ �� �3� "��:  �� ^��  ^�Y

�:II�T@ E{� >6@�A /��,����� *6	7^= >		7^ |0�� E6���HHHHHHHH
[#\V 

| −  ��X+ "$ �� �3� "��� ^�Y:II U��<� ��A
 ��5� F%M(� ?¥ 	
A �A	; ^��R� "# �4��+ ��	2 )HH

[_\ V 
�−  �Y� F%M(� « �; 	
A >� I$��M(� m��� cL7

:0�(� /.� "# �7�� ?¥izkV 
³−  	
L2 F%M(� « �; �� I���; "$� B�#[� 	A��

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr 
[� \,����� ��A /
 X9 �TH�� *�� ¯�¬5 4>7  ̂d>^,4K�� d>Z@,*8f
�! p *D�^,tp` 
[# \�A � �>b >
 d>̂ ,4K�� d>Z@,|0
��� Yb�2. ,����� ��!�" *D�^,#p#� ,

 ,����� ��>A � *Hn� d>̂ ,����� d>Z@,QL>f	��=�!#_� d>̂ ,�
>D� d>Z@,Yb>
 / �̂=,
 *D�^,����� ��A /�7� �>b >
�$t~ ,QW&0�� Y{��== Y��<= *@>n�=,�!p ,t` 

[_ \ ,����� ��A � �>b >
 d>^ ,4K�� d>Z@ ,|0
����!�" *D�^ ,#p##` 
[" \�hi� : ,��� /^l X���#!#"# ,#"_s ,*7{�� /^l ����� d>Z@= ,#p ,

 ,��7�9 /^l ,J	{Zf�� R�� X9 JZ��� e���=#!# ` 



./&	� �	(��  

 

��W� F��( nAR� 	
L(�ijkV 
´ −  :�X(� "$� B�#[� - ��� −  �� �y  −  "# 	@A�

nAR� 	
L(� F%M(� « �; 	
A >� 4%�(- "2��� ��t�iukV 
) ,J(� U��M(�� � 4X0~# F%M(� « �; �� ,��& 6+ 
IµG(� I(-R� �Jl 	&�AiqkV 

j¶−  :�X(� "$� B�#[� ^�Y−  �� �y − :II Q̂ - �Y�
F%M(� « �; 	
A >� : m���� ,I�(�� U��L(�

I$��M(�HH
izkV 

�����

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr 
[� \�hi� : �7�7A /^l ,�E���� eu#! � −~"` 
[# \�hi� :s *7{�� /^l ����� d>Z@�t−#p ` Q	k�= 4w�{�� /
 ��R. ��9 �@S E{�

�� �>�5= �	f�� /
 C�7�R �9�^>��` 
[_ \ � :TH1� Y� �To= Y�=� I� ¤ED �>^ /^� I� EW9 /^ ������ EW9 �>
� >	}7� ����

>?�b= E�¾ � ��= ,r>D=c� ��^ � >6@�A ��= ����� ��>A `�hi�= : �T±
s I� Yy� Y� ,���� 4>@��^ �8�ZA ��6
 �^�b�^ 4��2�t#` 

[" \ s ,����� d>Z@�t` 



�	(��  ./&	�  

 

:���	� 1���	� :./&	� ��5  

��H	��= �>��T�� /9 �6	A  %C��; �� ^�Y ; :�  1;)A�
> -
  � -6)	 -A -�� 3��� 34+5 -�� 3��� +*+D-. -= +d>-Z+H)�� -/ +
 -F)7-�+5 -Q +�=1.

 )�� -= �> -� )� -T)�� +/ -9%+I� 1� )@ +0-� -= +� -H	 1�1I� -= 1 -© )@-.  > -
 1*-8 )� -� 
 -4�1�-	 )�-A ����[�\V 
# − ;�AR>6��� E�^ �K9c� ;��. "$ �� �3� �2��

 -��#� ^�Y : �� ^��  P(_�� :� ,� ?/1&� /��(
^�Y :II>6ZD�� �����HHHHHHHH ^�Y :P0Y :^�Y ? Q,� :t :II ��^

/�E�����HHHHHHHH ^�Y:P0Y:^�Y ? Q,� :t :III� ;7W� � R>6��HHHHHHHH
[#\V 

_− ;>�>B�� ;f'A  	$�W �2��� ^�Y : ^��  ^�Y
 ��� :II d>^ X9 ½��o ½�µ ;��@ ���� r��8��� ;�


rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr 
[� \	��� ������]� ,r�WH :"g` 
[# \Y789 �TZ
 : QW	�� ���= d>^ ,E7��Z�� d>Z@ ,|�>}W������  ,C��9 �����  

 !#pg *D�^ ,tg_" a>�A I>^ 4K�� 4�@ 4>7^ d>^ ,4K�� d>Z@ ,*8f
= ,
 ,�K9c� ;��.�! ~ *D�^ , g` 



./&	� �	(��  

 

r��
 �� ��� ;@ Y	
 ;fZ'� *@E�.HHHHHHHH
[�\V 

"− ;r>x7f�� � �THA  F	2	. �� �2���  ^��  ��
 ��� ^�Y :II ,����� a5 �����= ,���� r��8���

 �W	Zb� �S5 ,/6	7^ >
 r��TH
 4>�
� a5 4>�
�=
�L>WH��HHHHHHHH

[#\V 
g− ;��2]�= >7iE�� � >6W�>�� ��i  ���3� �2��

 	�� "$�	���� �� ���  a3�(� "�� & � 4#�2 F%M(� 	A� ���^�X :
II ��� �>Pi= > Ci>&�^= � C��i Y� �i>@ >6789 ¿�>� /


 l= 4>&�^ l= ,��i Y� /H� � >6789 ¿�>¥ � /
= ,�
>7{��
 ,4>
>&= ,4�9��= ,4=�>D J
 �
>7{�� ��� 4>@= ,�>Pi

�82 /^ ��.=HHHHHHHH
[_\V 

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr 
[�\�� Y^ ��¡ ����� a5 À�� d>^ ,����� J���
= Eb>f�� d>Z@ ,*8f
 >�>B

 ,r>b�E�� Y^ J��A=�!"p_ *D�^ ,pp ` 
[#\ a5 4>�
�= ����� a5 �����= ���� r��8��� d>^ ,��>6B�� d>Z@ ,*8f


 ,�L>WH�� �W	Zb� >
 /6	7^ >� r��TH
 4>�
��!#$~ *D�^ ,#__` 
[_ \ ,E	f�� � Ey. �>
� Yb�2.#!�p~, Q
��E��= ,#!_$� |�0	�� �>
� �>D= ,

o��� � ,O7&���= O7�!""$ :IIIIIIIIE7b R>	�M^ Ey. ��=�HHHHHHHH` 



�	(��  ./&	�  

 

 ,	�+R� 6(�# �� �2�7 E�� :II��i �����HHHHHHHH
[�\ ;

 F�2	$ �2����  a3�(� "�� ��� ^�Y :II � �L> 3��� �^
�
>7{�� ��� �>Z�� ��	�>^ Eb>f�� a5 *8h��HHHHHHHH

[#\V 
p− ;>�>B�� ¨¥= ,r>b�E�� >? I� J���  �2��

 �� ^��  C�# ��$�t�  a3�(� "�� �( ^�Y ��� :II  F789
 I� F��� l5 C�EP� I EPfA l FiM� ,R�Pf�� ���H^

�x7B2 >? F	9 3̈ �= ,�b�R >?HHHHHHHH
[_\V 

t −  QW	�� �{��^ �	�� ��2R d>W�. *h9. /
����; 
 a�0�R� ��A "$ I��$  �2��� ^�Y : Z# P�$� P�A

 �� ^�� �¸ ^�X& ,��W�7� �S���$ ���;_& , :II ); -�HHHHHHHH 
P0X&:^�Y,I��� E 6�X&�	# 6(_�� :IIF�S jo =.?HHHHHHHH 

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr 
[� \ ,������ ;�� d>^ ,��>6B�� d>Z@ ,*8f
�!#$_ *D�^ ,##_` 
[#\ *D�^ ,����� a5 À�� � �>b >
 d>^ ,����� d>Z@ ,R=�R �^.gp� ,|0
���= ,

 *D�^ ,�9K�� � �PT��= �>���� ;�� � �>b >
 d>^ ,����� d>Z@##_ ,
c� Y��<= ,�j�H�� �E&���� �7^>��� �>H�
 � q>W��!##"` 

[_ \,Y789 mn�= R�Pf�� ;�� d>^,����� d>Z@,*8f
 Yb�2.�!#g_ *D�^,"  ` 



./&	� �	(��  

 

P0Y :^�Y,«�� �.:IIR�Pf�� ���H^ FfTi X9 Q	9��HHHHHHHH [�\V 
 − �� r>b�E�� J��A= r>	fn� Y^ OZHA >67�5 À

�2�~p� �¹�;  F	2	. �� �2��� ^�Y : �� ^��  ^�Y
� :II ;I� r�7^ /
 �7^ a5 ��
 *k ,YZ7^ � � 36BA /


 >Á�E�5 �>A -�)B -2 �i>@ ,I� �L��� /
 ����� Â{7�
�b�R J��A §�2c�= ,�x7B2 Ü ±HHHHHHHH
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