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qn "' q&l|& l' n��! sl $� $ rn ��|& klm �" qn " l! k&� k��� � 'nm� �t!�lp&�n &nn"
'&n��" � � |n!k�l!�" l! k&� k���u $ 	� � q� �"n�k � '�lp&k�� "l'� �!k '�m �!kl|'
�� "�o!l!p k&�  n��'k '�m �!kl|' kn � � k&� '�k nr ��� klm �" qn "' q&l|& ���n!p
kn 'nm � k��� k&�k l'  n��'k�� �||��k�" $

{&�  n��'k ��!p��p� nr �!� klm �" ��knm �kn! l' � �� "�o!lkln! � n� �! $ � �'n �
lk k� !' n�k k&�k k&� s� �|l'� u ��!p��p�' �||��k�" �� n��! klm �" ��knm �k� � �
��'n n� �! $ 	nq��� � n� �! klm �" ��knm �k� �!"  n��'k klm �" ��knm �k� &���
l!|nm�� ���� �	� �''l�� �nq� sl $� $ k&� � � � klm �" ��!p��p�' k&�k � � �||��k�"
�� n��! klm �" ��knm �k� q&l|& � � !nk �||��k���� ��  n��'k klm �" ��knm �k�
�!" �l|� �� '�u �� !� $


�'�lk� k&� l!�n���" "�o!lkln! nr  n��'k �||��k�!|� � �m�kl!�'' rn  n��'k
klm �" ��knm �k� l' "�|l"���� �
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{&� � nnr � n |��"' �� '&nq l!p k&�k rn �!� klm �" ��knm �kn! � � q� |�!
|n!'k �|k �! n��! klm �" ��knm �kn! � � '�|& k&�k �nk& �||��k k&� '�m �  n��'k
��!p��p�' � l $� $ £� s� u � £� s� � u $ + l!|� k&� � �|l'� ��!p��p� nr k& l' n� �! klm �"
��knm �kn! l' n� �! � l $� $ £ s� � u l' n� �! � lk rn��nq ' k&�k k&�  n��'k ��!p��p� nr
� l' !n!�m�k� l' k&� � �|l'� ��!p��p� nr � � l' !n!�m�k� sl $� $ £� s� u �� � l'
£ s� � u �� �u � q&l|& l' "�|l"���� $ #!� |�! l! r�|k '&nq k&�k k&� �!klm �" ��!p��p�
|n  �'�n!"l!p kn k&�  n��'k ��!p��p� �||��k�" �� � l'  �p� �� s�' l' k �� rn k&�
� �|l'� '�m �!kl|'u $

	nq��� � lk k� !' n�k k&�k "�'�lk�  n��'k!�'' �  n��'k klm �" ��!p��p�' � � !nk
|�n'�" �!"� |nm���m�!k s�!" &�!|� !nk "�k� m l!l��� ��u �#� � #�� $ �� pl�� � !�q
� nnr &� � $ �n!'l"� k&� klm �" ��knm �kn! � "��l|k�" l! ¤lp� � � � q&l|& �||��k'
sl! k&� � �|l'� '�m �!kl|'u k&� ��!p��p� £ |n!'l'kl!p nr ��� klm �" qn "' � '�|&
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k&�k k&� �!klm �" qn " nr � l' l! �� � �!" k&� � � � kqn |n!'�|�kl�� �t���!k'
�k klm �' � �!" � � '�|& k&�k k&� � � � !n  t���!k' l! k&�  �!p� �� � ! � � � � !� $ �k l'
��'� kn '�� k&�k k&�  n��'k ��!p��p� �||��k�" �� � l' ��'n £ $

{&�  n��'k |nm���m�!k nr � � "�!nk�" �� £ � |n!'l'k' nr k&� '�k nr ��� qn "' �
'�|& k&�k �lk&� k&� �!klm �" qn " nr � l' !nk l! �� � n rn ��� � kqn |n!'�|�kl��
�t���!k' � k&� � l' �k ���'k n!�  t���!k l! k&� x' ��  �!p� s� � ! � � � � !u $ �� '&nq
k&�k £ l' !nk  n��'k�� �||��k���� �� �!� klm�" ��knm �kn! $ �� |��lm k&�k � qn "
l' l! k&� �!klm �" ��!p��p� nr £ l' lk l' l! � � ¢ ¢� � ¢� ¢� � n l' nr k&� rn m �%  $
q&� � * ) ( � ! $ {&l' |��lm q l�� '&nq k&�k £ |�!!nk � �  n��'k�� �||��k�" � 'l!|�
¡�~�� � s£ u l' !n!t �p��� $ {&� n!�� l!k� �'kl!p �� k l' kn '&nq k&�k k&� � l' !n
qn " q&n'� �!klm �" qn " l' �%  $ qlk& * � ( � ! $ � ''�m � k&� � l' '�|& � qn "
� $ ��  n��'k �||��k�!|� � q� |�! o!" � qn " � � |�n'� kn � q&n'� �!klm �" qn "
l' k&� '�m � �' k&�k nr � ��k q&� � ��� �t���!k' n ||� �k "l'� �!k klm �' $ {&�! � lk
l' ��'� kn '�� k&�k k&� �t���!k' "�o!� ( � ! l!k� ���' q&l|& |�!!nk � � o ���" ��
*  t���!k' �!" &�!|� � � l' !nk l! k&� ��!p��p� � q&l|& l' � |n!k �"l|kln! $

{&� ��n�� m �|&�!l'm nr '�!"q l|&l!p �  ���k�" ���!k l! �! l!k� ��� n!� �!lk
�q�� r nm � ��l nr |n!'�|�kl�� ���!k' � p l��' � q�� kn m �l!k�l! |n�!k� ' $ �
'lm l�� m �|&�!l'm l' �'�" kn �!|n"� |n!op� �kln!' nr � {� l!p m �|&l!� l! �#� � �
q&� � k&� ��k&n ' '&nq k&�k �  n��'k klm �" ��knm �kn! |�! �||��k ��� q  n!p
|n!op� �kln! '����!|�' nr � {� l!p m �|&l!� � m ��l!p �!l�� '��lk� nr  n��'k klm �"
��knm �k� �!"�|l"���� $

{� !l!p kn k&� !nkln!' "�o!�" l! k&� ��'k '��'�|kln! � k&� ��!p��p�' "�o!�"
��  n��'k ��knm �k� � � |�n'�" �!"� l!�� '� "lp lkl��kln! �� !� $ 	nq��� � �!�l��
 �p��� klm �" ��!p��p�' � |&�|�l!p q&�k&� k&�  n��'k ��!p��p� nr � klm �" ��t
knm �kn! l' |�n'�" �!"� "lplkl��kln! l' �!"�|l"���� �� !� $

� �'n � l! '&� � |n!k �'k kn k&� � �|l'� '�m �!kl|' nr klm �" ��knm �k� � lk k� !'
n�k k&�k k&� "l'| �k�tklm � ��!p��p� �||��k�" ��  n��'k klm �" ��knm �k� !��"
!nk ��  �p��� $ {&�k l' � k&� � � �  n��'k klm �" ��knm�k� � '�|& k&�k � s£� s� uu
l' !nk  �p� �� $ �n!'����!k��� k&� � � � klm �" ��!p��p�' k&�k |�! �� �||��k�" ��
klm�" ��knm�k� �!"� k&�  n��'k '�m �!kl|' q&l|& |�!!nk � � �||��k�" �� klm �"
��knm �k� �!"� k&� � �|l'� '�m�!kl|' s�!" �l|� �� '�u $

{&� !n! �p��� lk� nr � s£� s� uu '��m ' kn  �!"� "lplkl��kln! k�|&!l���' l!��t
��l|���� rn |&�|�l!p l!|��'ln! nr  n��'k klm �" ��knm �k� $ �! r�|k � k&� "�|l"��l�lk�
'k�k�' nr k&� l!k�p �� ��!p��p� �m�kl!�'' �!"� k&�  n��'k '�m�!kl|' sl $� $ p l��!



�! ��knm �kn! � � kn |&�|� q&�k&� � s£� s� uu �� �u l' !nk �!nq! $ � �'n � l!k n"�|t
l!p lm� �|l'ln! �'l!p l!o!lk�'lm �� |�n |� " lrk s �|��� k&� "�o!lkln! nr � � r nm
+�|kln! # $� u �' � q�� nr "�o!l!p '�m �!kl|' � �!" lk'  ���kln!'&l� kn k&�  n��'k
'�m�!kl|' &�' !nk � ��! 'k�"l�" $

� �
 � /.2� 3923:� � /.0��9/.
#!� ��� n�|& kn p�k � mn � k �|k���� '�� |��'' l' kn  �'k l|k k&�  �'n� |�' � klm �"
��knm �kn! |�! �'� $ {&� n lp l!�� � nnr '&nq l!p k&�k l!|��'ln! nr klm �" ��knm �k�
l' �!"�|l"���� ��'n '&nq�" k&�k klm �" ��knm�k� q lk& kqn |�n |�' �� ��"�  �!"� '
k&� l!|��'ln! � n���m �!"�|l"���� �#� $

¤n klm �" ��knm �k� q lk& n!� |�n|� � &nq��� � �  �|�!k  �'��k '&nq ' k&�k
|&�|�l!p l!|��'ln! sl $� $ |&�|�l!p lr £ s� u � £ s� uu l' "�|l"�� �� q&�! � &�' n! ��
n!� |�n|� ��#� $ {&� � nnr l' ��'�" n! k�|&!l���' �'�" kn 'n��� � n���m ' n! ��� ��~�
p ��&' ��l! kn k&n'� �'�" kn 'n��� � n���m ' l!�n��l!p |n�� ��l�lk� l! #�k l !�k' $

{&� ���� ��#� ��'n '&nq ' k&�k k&� � n���m nr |&�|�l!p q&�k&� £ s� u � £ s� u
l' "�|l"���� lr k&� n!�� |n!'k�!k k&�k ����� ' l! k&� p�� "' nr � l' � $ {&� � nnr
pn�' �� '&nq l!p k&�k � |�! �� "�k� m l!l��" $ {&� �''�!|� nr k&� l"�� l' k&l' �
�n!'l"� k&�  �pln! ��knm�kn! rn � $ {&� n!�� l!rn m �kln! q� !��" kn m �l!k�l!
l' q&�k&� ��|& |�n |� l' � n p ��k� k&�! �� k&� n "� l!p nr r �|kln!�� �� k' nr
|�n |�' !��" !nk � �  �|n "�" �' �!�  �pln! &�' �k mn'k n!� klm �" '�||�''n sk&�
n!� q lk& ��� � |�n |� p ��k� k&�! �u $ , 'l!p !nq � |�n |� � q� |�! 'lm���k� � '��'�k
|n!'k �|kln! n! k&�  �pln! ��knm �kn! �!" k� ! lk l!kn � klm �" ��knm �kn! q&� �
k&� |�n |� l'  �'�k n! ��� � ���!k �!" l' �'�" kn |&�|� q&�k&� �!� �mn�!k nr
klm � &�' ����'�" 'l!|� k&� ��'k ���!k $

�</0�/4 �� � ���� �� � ' �x�w�� x� v� �vy ��  �   ���� ~�x ~�� �� }¡~x� }~} � }��
� � �� �~� �� £ s� u � £ s� u � �z ��v��}�w� �� � �x�z �x~ � }�� }�� � �w}��w�� z� �~v� �z
}�� ��~� �� �

! � ¡z�z x�w� x�� vwxvy � x�
! � ¡z�z  ¡}��z ���xw� ��  ~� � vx�z~}�~ � x�w� �

{&� ��n��  �'��k' � � k&� n! �� �!nq! "�|l"��l�lk�  �'��k' l! k&l' |�k�pn �$
�! r�|k � k&� rn��nq l!p  ���	�kln!' nr k&�'�  �'k l|kln!' n! � pl��! ��knm �kn! � �
 �!"� ' k&� �!l�� '��lk� � n� ��m �!"�|l"�� �� ��#� �

! � &�' kqn |�n |�' �!" � n!�t���!k ���&���k � n 
! � &�' kqn |�n |�' �!" �'�' � 'l!p�� !n!t�� n |n!'k�!k l! k&� p�� "' � n 
! � &�' � 'l!p�� �n |�kln! �!" � n!�t���!k ���&���k � n 
! � &�' � 'l!p�� �n |�kln! �!" �'�' � 'l!p�� !n!t�� n |n!'k�!k l! k&� p�� "' $

� �� *�/:2 � +0 9� ��204 ,2,
{&� �''�!kl�� � nq� nr !n!"�k� m l!l'm l! klm �" ��knm�k� �l�' l! lk' ��l�lk� kn
 �'�k |�n |�' !n!"�k� m l! l'kl|����� �' q l�� � �|nm � |��� ��k� l! k& l' '��'�|kln! $
{&� |��'' nr ����~���vx����  }¡~x� }~} �� � � � klm �" ��knm �k� q lk& � o	�" '�k nr



|�n |�' � � |�n |� 
= rn ��|& � � � � q&� � 
= p�k'  �'�k ��� � klm � � n ||� ' $ {&� �
� � !n �t������" 'q lk|&�' $ ���!kt �|n "l!p ��knm �k� k&�' &��� 'q lk|&�' ������"
s� � � u l! 'k��" nr s� � � � &u � �' lk l' lm��l|lk �� �''�m �" k&�k & � �
= � $

�! ���!kt �|n "l!p ��knm�kn! � |�! �� ��'l�� "�k� m l!l��" $ ¤ l 'k � q� |�!
k �!'rn m � kn �! ��knm �kn! � '�|& k&�k lr � l' k&� '�k nr p�� "' �'�" n! k&�
k �!'lkln!' � k&�! � l' �m l!lm ��� l! k&� '�!'� k&�k rn �!� kqn p�� "' � �!" � �
l! � � k&� � l' !n |�n |� �����kln! k&�k '�kl'o�' �nk& � �!" � � $ {&�! � q� |�! "n
� '��'�k |n!'k �|kln! n! k& l' ��knm �kn! $ ��k � � �� � � � � � � �
 � �  $ {&�! � q�
|�! ��l�" � "�k� m l!l'kl| ���!k  �|n "l!p ��knm �kn! � � �#� � �� � � � � �
 � � � 
q&� � rn �!� ( � � � � � � � � � � � s( � � � � � ( �u � � � q&� � ( � � �� � � � � �� �
( ¢s� � � � � � � �u � � � $ {&� '�k � |n!k�l!' k&� '�k' ( � � '�|& k&�k ( & � � �� � $
�k l' ��'� kn '�� k&�k � l' "�k� m l!l'kl| �!" �||��k' k&� '�m � ��!p��p� �' �
"n�' $ �nk� k&�k � 'lm l�� |n!'k �|kln! r�l�' rn klm �" ��knm�k� 'l!|� rn � '�k
( � k&� � |n��" � � kqn 'k�k�' � � � � � ( qlk& �"p�' s� � � � & � � � u �!" s� � � � � &� � � �� u �
q&� � & �� &� $

�! ���!kt �|n "l!p ��knm�kn! �k �!� �nl!k n! k&� l!��k qn " &�' �||�'' kn
� |�n |� 
= � rn ��|& � � � � q&n'� ����� l' k&� klm � k&�k &�' ����'�" 'l!|� k&�
��'k �t���!k $ � ���~ vwxvy }¡~x� }~} � � �! �	k�!'ln! l! q&l|& k&� ��knm�kn! ��'n
&�' �||�'' kn � ' �x' � �v� |�n |�  = srn ��|& � � � u q&n'� ����� �k �!� �nl!k l'
k&� klm � k&�k m�'k ����'� ��rn � k&� !�	k �t���!k &����!' $ ¤n � �	�m��� � l! k&�
klm �" qn " s� � � ¢� u s � � ¢�u s� � � ¢�u s � � � � u s� � � ¢��u � q&�!  ��"l!p k&� k& l " ���!k
l! k&� qn " � k&� |�n |� 
= � � ¢� �!"  = � � ¢#� $

#�'� �� k&�k � n�&�|� |�n |�' �"" kn k&� �	� �''l��!�'' � k&� ��!p��p� nr
klm �" qn "' '�|& k&�k k&� �!klm �" qn " l' l! ��  �!" k&� � l' 'nm � � ���!k
n!� klm � �!lk ��rn �  � l' !nk �||��k�" �� �!� ���!k  �|n "l!p ��knm �kn! � n 
���! �!� "�k� m l!l'kl| klm �" ��knm�kn! � ��k |�! ��'l�� � � �||��k�" �� �! ���!k
|�n |� ��knm �kn! $ ¤n ��� � ���!k |�n |� ��knm �kn! � q� |�! |n!'k �|k � s!n!"�t
k� m l! l'kl|u klm �" ��knm �kn! k&�k �||��k' k&� '�m � ��!p��p� $ ���!kt �|n "l!p
|�n|�' 
= "n !nk |��'� �!� � n���m � nr |n� '� � �' q� |�!  �'�k k&� |�n |� 
= �k
��|& �t���!k $ {n &�!"�� � n�&�|� |�n|�' l' mn � k l|��$ {&� klm �" ��knm �kn!
'lm���k�' k&� ���!kt|�n |� ��knm �kn! � �!" lr �k �! ���!k � p�� " "�m�!"'  � � � �
k&�! q� |�! k��� k&� �|kln! �!" �n'k�n!� k&� |&�|�l!p nr k&l' |n!'k �l!k $ �� "n
k&l' ��  �'�kkl!p � !�q |�n |� 	! 
�� �!" |&�|� �k k&� !�	k  t���!k k&�k 	! 
 �� � �
&n�"' $ �r q� m ��k �!nk&� k �!'lkln! ��rn � k&� !�	k  t���!k q&l|& ��'n "�m �!"'
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