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]��^_�`�a�bc ���acd�d �d � ��e��fg a � �b_�h b� ���aci� ^��^g����b ��h h�db��`gb�h
dcdb�� d j k d��l �b e� ^�� ��d�ac ^_�^m e_�b_�� ^��b��� ���� ��b��d _�ah �� ��b j nf
e� ��� ���� ���ac ��b���db�h �� dg^_ ������b��d �d b_� �o �db��^� �f h��ha� ^md p e�
h�� qb ��^�dd���ac _�r� b� l�����b� b_� ^���a�b� db�b� d��^� j sr�� b_�gl_ t�h��l �
h��ha�^m �� � u�b�� ��b �d � ��ac��� ��a d��^� _��h ���` a�� vwx p e� ^�� gb�a�i� d��^��a
���� ��b��d �f dcdb�� d ��h _�r� � h��ha�^m h�b�^b��� �al���b_� b_�b �d �y ^���b f�� �
a��l� dg` ^a�dd �f u�b�� ��bd j

z�bb� ��a� ��� qd dbg``��� d�b � �b_�h v{ p | p } p ~ p � p � p �� p ��x �d � ��hg^b�r�
���^_�`�a�bc l���_ l�����b��� � �b_�h e_�^_ �a�� ���b�d ��hg�h��b ��b��a��r��ld �f
�^b���d j �_�d ����� dbgh��d b_� dbg``��� d�b � �b_�h �� t��b� �a�^��b���d�b��� ��bd
e �b_ ��t��b� ^���^�b��d j z dbg``��� d�b ^��d�dbd �f b���d�b���d j �_� dbg``��� d�b
� �b_�h ���hg^�d � ��hg^�h ���^_�`�a�bc l���_ `c t���l ��ac b���d�b���d �� � ^_�d��
dbg``��� d�b j �_� � �b_�h ���d��r�d �aa b��� ���a db�b�d v|x ��h b_� �o �db��^� �f ��t��b�
b���d�b��� d��g��^�d v�x j �_�d ����� gd�d b_� h�t��b��� �f dbg``�����dd �� v|x `�^�gd�
�b �d ��� �f b_� e��m�db h�t��b���d �f dbg``�����dd j �_� e��m�� b_� h�t��b��� p b_�
d� �aa�� �d b_� ��hg^�h ���^_�`�a�bc l���_ j n� ���^b�^� p h��ha� ^m h�b�^b��� �d �fb��
_��h ���gl_ j

�_� b���d�b���d �f b_� ^���a����b �f � dbg``��� d�b ^����b ���`a� ��c h�d�`a�h
b���d�b��� �f b_� dbg``��� d�b p ��h b_��� �d �b a��db ��� ���`a�h b���d�b��� �� b_�
dbg``��� d�b b_�b ^����b `� h�d�` a�h `c b_� b���d�b���d �f b_� ^���a�� ��b v{x j ��� �
b���d�b���d � �c `� �������� b_��� � �c `� a�r� b���d�b���d b_�b ��� ��r�� t��h j z
a�bba� db���l�� h�t��b��� �f dbg``�����dd lg����b��d b_�b �� ���`a�h b���d�b��� ��
b_� dbg``��� d�b ^�� `� h�d�` a�h `c b_� b���d�b���d �f b_� ^���a�� ��b j �_�� b_�
�l����h b���d�b��� d ^�� `� h�b�^b�h ��h b_� �l�����l �_���� ���� ^�� `� �a�� ���b�h
v�x j ��a� ��� _�d �ad� ���d��b�h �� �al���b_� b_�b ^�� `� gd�h b� h�^�h� b_� b�gb_
r�ag� �f � a����� b������a a�l�^ f���ga� v��x j



��a� ��� _�d ���d��b�h b_��� �al���b_� d f�� t�h��l � dg�b�`a� dbg``��� d�b � ^���
h�h�b� a�db �al���b_� v|x p ��^��� ��b�a �al���b_� v| p ~x � ��al���b_� gd��l db���lac
^����^b�h ^�������bd� v{ p �{x� p ��h h�a�b��� �al���b_� v}x j ��b qd �ddg� � b_�b � �d
b_� d�b �f b���d�b���d p � �d b_� � �o��g� �g�`�� �f ���gb �a�^�d �f � b���d�b��� p �
�d b_� � �o��g� �f b_� � �o��g� �g�`�� �f ���gb b���d�b���d �f � �a�^� ��h b_�
� �o��g� �g�`�� �f �gb�gb b���d�b���d �f � �a�^� p ��h 	 �d b_� ��o��g� �g�`��
�f �h
 �^��b b���d�b���d �f � �a�^� j �_� ^��h�h�b� a�db �al���b_� t�hd � dbg``��� d�b
�� ^��h�h�b� a�db � � p � � �p �
 p � �� b�� � � �� �


�� � �� � �� j �_� ��^��� ��b�a �al���b_�
���hg^�d � dbg``��� d�b �� b�� � � ��� �� �� j �_� ���hg^�h d�b �d � ���� �a ��ac �� �
r��c ��db��^b�h d��d� v|x j �_� h�a�b��� �al���b_� t�hd � dbg``��� d�b e_�^_ �d � ����
��a �� b_� d��d� b_�b �� ������ dg`d�b �f �bd ���`a�h b���d�b���d ^�� `� b_� d�b �f �aa
���`a�h b���d�b���d �f ��c dbg``��� d�b j �_� dbg``��� d�b �d f�g�h �� b�� � � ��	 �� �� �
v} p ~x j �� ��� _�d ���d��b�h ��c �al���b_� b_�b e�gah t�h � dbg``��� d�b _�r��l
� � ����g� �g�`�� �f ���`a�h b���d�b���d �� ��ac��� ��a b�� � e �b_ ��d��^b b� b_�
�g�`�� �f � a�^�d ��h b���d�b���d j �g^_ d�b �d ��b ��^�dd���ac b_� `�db ^_��^� v~x `gb
�b �d h�y ^gab b� h�t�� � `�bb�� d���a� l��a j

zb �bd ` �db p b_� dbg``��� d�b � �b_�h ��hg^�d b_� ���^_�`�a�bc l���_ r��c �g^_ j
��� b_� ^a�dd�^�a dcdb�� �f � h����l �_�a�d��_��d p b_� d�i� �f b_� e_�a� ���^_�`�a�bc
l���_ �d �o�����b��a �� � j �_� dbg``��� d�b � �b_�h l�����b�d � l���_ b_� d�i� �f
e_�^_ �d �g�h��b�^ �� � v|x j

�_�d ����� ^��^��b��b�d �� b_� ��^��� ��b�a �al���b_� j �_� �al���b_� ^��b���d
���h�b��� ���db�^ ^_��^�d e_�^_ ���^b b_� �g�`�� �f ���`a�h b���d�b���d �� b_� ���
dg ab d�b j �_�d� ^_��^�d ��r�ar� ^_��d��l b_� db��b��l b���d�b��� ��h b_� ^_��^� �f �
h�d�`a��l �a�^� �b_� d^�� �l��b � j �_� ���h f�� b_� t�db ^_��^� ^�� `� �a�� ���b�h e �b_�
�gb ���^b��l b_� ^���a�o �bc �f b_� �al���b_� `c r�d�b��l �aa b_� ���`a�h b���d�b��� d p
`gb b_� a�bb�� ^_��^� ��� ���d j �_�d ����� ^������d h������b e�cd �f ^_��d��l b_�
d^�� �l��b j

�_� ��^��� ��b�a �al���b_� �d ���d��b�h �� ��^b��� { j ��^b��� � d_�e d �� �o���a�
�� e_�^_ � ��b _�d `�b_ �ob��� �ac `�h ��h � ��c ��b�� �a �� �a� �db ��b�� �a db��b�l��d
f�� ^_��d��l � d^�� �l��b j ��� � l�����a db��b�l��d f�� ^_��d��l � d^���l��b ��h be�
e�cd b� �db�� �b� b_� l��h��dd �f � l�r�� db��b�lc ��� ���d��b�h �� ��^b��� | j
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�_�d d�^b��� ���d��bd b_� ��^�����b�a �al���b_� �f v|x f�� t��b� �a�^��b���d�b��� ��bd
e �b_ ��t��b� ^���^�b��d j �_� �al���b_� h��d ��b gd� �aa ���bd �f b_� h�t��b��� �f
dbg``�����dd j n� f�^b p �b ���hg^�d d� db���lac dbg``��� d�bd b_�b �l�����l �a�� ���b���
v�x ^�gah `� �hh�h b� b_� ���^_�`�a�bc l���_ l�����b��� �al���b_� j �_�d ����� h��d
��b dbghc �l�����l �a�� ���b��� `�^�gd� h��ha� ^m h�b�^b��� �d �fb�� _��h ���gl_ j

��b qd l �r� d�� � ���a�� ����c h�t��b���d t�db j �_� ��e�� d�b �b_� d�b �f dg`d�bd�
�f d�b ! �d h���b�h `c {" j �_� d�b �f ���b��a fg�^b���d f��� d�b ! b� d�b # �d
$% & ! ' # � () (* ( + �,) - * . / % 0 ,) - + . / % � 1 * 2 + 3 j �_� d�b �f fg�^b���d
f��� d�b ! b� d�b # p h���b�h `c �! 4 # � p �d
$% & ! ' # � �() (* (+ �,) - * . / % 0 ,) - + . / % � 1 * 2 + �0

�() / ! 5* / # ,) - * . / % �3�
�� b_��� �d �ae�cd �� ���bc fg�^b��� f��� �� ���bc d�b b� ��c d�b `gb b_��� �d ��
fg�^b��� f��� � ������bc d�b b� �� ���bc d�b j �_� d�b �f ��bg��a �g�`��d p ��^agh��l



� p �d h���b�h `c � j � �d � f��� �a ��t��b� �g�`�� j �� h���b�d � � $� 3 j ] �a�b���
� �d �ob��h�h `c h�t���l � � � ��h (� / � � � � j zhh�b��� ��h dg`b��^b��� ���
�ob��h�h `c h�t���l (� / � � � � 2 � p ��h (� / � � � � 2 � j
��	
���

 �� z �a�^��b���d�b��� ��b �d � d�obg� a� ,� - � - � -� -� -�� . d� b_�b � ��h
� ��� d�bd p � � � 2 � p � & �� '� � � �� ' � � p � / �� 4 �� � p � / �� 4 �� � $�3�� p
�� / �� 4 �� � p ��h ( � / � � � ��� � � ��� j � �d b_� d�b �f � a�^�d p � �d b_�
d�b �f b���d�b���d p � �d b_� d�b �f ��^d p � �d b_� ^���^�bc fg�^b��� p � �d b_� ��^
e��l_b fg�^b��� p ��h �� �d b_� ���b��a � ��m��l j nf ) / � � � p b_�� b_� d�b �f ���gb
�a�� ��bd �f ) �d �) 2 $* � ,* - ) . / � 3 p ��h b_� d�b �f �gb�gb �a�� ��bd �f ) �d
) � 2 $* � ,) - * . / � 3 j � �d �ob��h�h b� ���� ' � � � �� ' � �� 4 � � `c h�t���l
� �) - * � 2 � e_�� ,) - * . �/ � j $� / �� 4 �� � � ( � / � � ��� � � ���3 �d b_� d�b �f
� ��m��ld �f b_� ��b j �_� ��b �d t� �b� �f ��h ��ac �f � � � �d t��b� j u a�^� � _�d ��
��t��b� ^���^�bc �f ��h ��ac �f � ��� 2 � j �_� ��b �d � ��b e �b_ ��t��b� ^���^�b��d �f
��h ��ac �f ��^_ �a�^� _�d �� ��t��b� ^���^�bcj

nf � �d � �a�^� �f � ��b ��h � �d � � ��m��l �f b_� ��b p b_�� � ��� �d ^�aa�h b_�
�g�`�� �f b�m��d �� � �b � j nf ��^_ �a�^� _�d �� ��t��b� ^���^�bcp b_�� b_� d�b �f
� ��m��ld �f b_� ��b �d d���ac �� 4 �� � j
��	
���

 � � ��b ,� - � - � -� -� -�� . `� � �a�^��b���d�b��� ��b j ����d�b��� � �d ���
�`a�h �b � ��m��l � �� v�. f�� d_��b � �f ��h ��ac �f ( � / �� � ��� � � �� - �� ��h
( � / �� � ��� � � ��� � � �� - �� j ����d�b��� � ^�� `� t��h f��� ���m��l � b�
� ��m��l � � �� v�.� � f�� d_��b � �f ��h ��ac �f � v�. ��h ( � / � � � ��� 2 � ��� �
� �� - �� � � �� - �� j ����d�b��� � �d h�d�` a�h �b � ��m��l � �f ��h ��ac �f � �d ��b ���
�`a�h �b � j u a�^� � �d � h�d�`a��l �a�^� �f b���d�b��� � �b � ��m��l � �f ��h ��ac �f
� ���  � �� - �� �� � ��� ! � ��� � � �� - �� j z ���b��a fg�^b��� " f��� �� 4 �� � ' �
b� � �d � d^�� �l��b l�����b�� �f b_� ��b �f ��h ��ac �f f�� ��^_ ���m��l � ��h ��^_
h�d�`a�h b���d�b��� � �b � p " �� - �� �d � h�d�`a��l �a�^� �f � �b � j

nf ��^_ �a�^� _�d �� ��t��b� ^���^�bcp b_�� b_� �gb�gb �a�^�d �f � b���d�b��� h�
��b ���^b b_� ���`a�h��dd �f b_� b���d�b��� j # �t��b��� { h��d ��b h�t�� � d^�� �l��b
l�����b�� b� ` � � fg�^b��� `�^�gd� � ^�� `� ���bcj
��	
���

 $ � ��b ,� - � - � -� -� -�� . `� � �a�^��b���d�b��� ��b j ��b % `� b_� d�b
�f � ��m��ld �f b_� ��b j ]�a�b��� v. 2 $,� -� �. / % ' % � 5� / � � v�.� �3 j
�_� ��&�o �r��b���d�b�r� ^a�dg�� �f v. �d h���b�h `c v.' j ( ��m��l � � �d ���^_�`a�
f��� ���m��l � �f ��h ��ac �f � v.'� � j �_� ���^_�`�a�bc l���_ �f b_� ��b �d �
���� ,) -* . d� b_�b b_� d�b �f r��b�^�d ) 2 $� � �� v.'� 3 p ��h b_� d�b �f �hl�d
* 2 $,� - � -� �. / ) ' � ' ) � � v�.� � 3 j
��	
���

 + � ��b ,� - � - � -� -� -�� . `� � �a�^��b���d�b��� ��b j ��b % `� b_� d�b
�f � ��m��ld �f b_� ��b p ��h � , � fg�^b��� f��� % b� {- j ]�a�b���
v.-. 2 $,� -� �. / % '% � 5� / �, �� � � v�.� �3 j �_� ��&�o �r��b���d�b�r� ^a�dg��
�f v.-. �d h���b�h `c v.'-. j �_� � , ����^_�`�a�bc l���_ �f b_� ��b �d � ���� ,) -* . d�
b_�b b_� d�b �f r��b�^�d ) 2 $� � �� v.'-. � 3 p ��h b_� d�b �f �hl�d
* 2 $,� - � -� �. / ) ' � ' ) � � / �, �� � 0 � v�.� � 3 j

���� ��e �� p ��ac t��b� �a�^��b���d�b��� ��bd e �b_ ��t��b� ^���^�b��d e �aa ` �
^��d�h���h j



��	
���

 � � ��b ,� - � - � -� -� -�� . `� � t��b� � a�^��b���d�b��� ��b e �b_ ��t��b�
^���^�b��d j �g�^b���d * � p * � p * � ��h * � f��� �� 4 �� � ' � ' � b� {- ��� h�t��h
�d f� aa�e d � ��b � / �� 4 �� � p � / � p ��h � / � j
* � �� - � - �� 2 $�� / � � � � ��� � � �� - �� � 0 � ��� - �� ! � �� - �� �3 p
* � �� - � - �� 2 $�� / �� � � �� - ��� ! � ��� - ���

�� �� - �� ! � �� - �� 0 � �� - ��� ! � ��� � � �� - �� � � �� - ���3-
* � �� - � - �� 2 $�� / � � � � ��� � � �� - �� � 0 �� ��� - �� ! � �� - ����

� ��� - �� ! � �� - ���3- ��h
* � �� - � - �� 2 $�� / �� � � �� - �� � ! � ��� - ��3 j

��	
���

 � � ��b ,� - � - � -� -� -�� . `� � t��b� � a�^��b���d�b��� ��b e �b_ ��t��b�
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�`a� f��� b_� ���b��a � ��m��l ��h f�� ��^_ b���d�b��� � b_�b �d ���`a�h �b �m p b_� d�b
�f ���`a�h b���d�b���d �� * '�� �� -�m - �� �d $�3 p ��h b_� d�b �f ���` a�h b���d�b���d ��
* '�� �� -�m - �� �d $�3 j z d � ^��d��g��^� p b_� ��^��� ��b�a �al���b_� ���b�� �i�h �� ��b�
���hg^�d b_� � �l���_ j
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��^b��� � dgll�dbd b_��� db��b�l��d f�� ^_��d��l � d^�� �l��b l�����b�� j �^��� l��b
l�����b�� � dgll�dbd �`d�agb� ��h����l e �b_ ��d� �^b b� �h��b�bc �g�`��d p � dgll�dbd



l�r��l � ��� ^�dd ^��b��a �a�^� b_� _�l_�db ������bcp ��h � dgll�dbd l�r��l � g���g�
^_���^b���db�^ ���gb � a�^� b_� _�l_�db ������bcj z aa b_�d� db��b�l��d ��� to�h ��h��
db��b�l��d �� b_� d��d� b_�b �ae�cd b_� t�db ��dd�`a� �ab����b�r� �� � to�h a�db �d
^_�d�� j

��� � db��b�l��d e��m e �b_�gb m��e a�hl� �f b_� ��h�aa�h dcdb�� j ��� �f dg^_
db��b�l��d � ���� �i�d b_� �g�`�� �f dg^_ ���`a�h ����h��b� dg^^�dd��d �f � r��b�o
b_�b ��� ��b �� ��c db���lac ^����^b�h ^�������b �a���hc f�g�h �� b_� h�� ��h��^c
l���_ j �� b_� d�^��h ������bc a�r�a p �b � �� �� �i�d b_� �g�`�� �f �aa ����h��b� dg^^�d�
d��d �f b_� r��b�o b_�b ��� ��b �� ��c db���lac ^����^b�h ^�������b �a���hc f�g�h j
�� b_� b_ ��h ������bc a�r�a p �b � ���� �i�d b_� �g�`�� �f b_�d� ����h��b� dg^^�dd��d
�f b_� r��b�o b_�b _�r� ��b ` ��� r�d�b�h c�b j

z �d�gh�����h�� d^���l��b l�����b�� �d ���`�`ac f�� f��� ��b�� �a �f b_� ���
^��� ��b�a �al���b_� �d �d ��db�`a� �d �� ��^b��� � j �� b_� �b_�� _��h p �b �d �fb��
gd�fga b� ^������ � l�r�� db��b�lc b� � �d�gh�����h�� db��b�lc b� d�� _�e l��h b_�
db��b�lc �d j

�_� h�a�b��� �al���b_� ^�� `� gd�h b� �db�� �b� _�e l��h b_� ��^��� ��b�a �a�
l���b_� ^�gah `� �r�� b_�gl_ b_� h�a�b��� �al���b_� ��c d�� �b�� �d ���hg^� �
dbg``��� d�b ^��b�����l ���� ���`a�h b���d�b��� d b_�� � dbg``��� d�b ���hg^�h `c
b_� ��^��� ��b�a �al���b_� j �_� ^_��^� �f �� ���`a�h b���d�b��� b� ` � h�a�b�h �d � ����
h�b��� ���db�^ f�^b�� v} p ~x j n� b_� ^�d� �f b_� ��b �f ��^b��� � p b_� ���h�b��� �� �d�
h��d ��b ���^b b_� �g�`�� �f ���`a�h b���d�b���d �� b_� ���hg^�h dbg``��� d�b j
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�_� ��^��� ��b�a �al���b_� f�� ^���gb��l dbg``��� d�bd f�� t��b� �a�^��b���d�b���
��bd e �b_ ��t��b� ^���^�b��d � �c ���hg^� dbg``��� d�bd b_�b ^��b��� g���^�dd���ac
� ��c ���`a�h b���d�b���d `�^�gd� b_� �al���b_� ^��b���d ���h�b��� ���db�^ ^_��^�d j
�_� ���h f�� ^_��d��l b_� db��b��l b���d�b��� ^�� `� �a�� ���b�h e �b_�gb ���^b��l b_�
^���a�o�bc �f b_� �al���b_� `c r�d�b ��l �aa b_� ���`a�h b���d�b���d j �_�� b_� ^_��^�
�f � h�d�`a��l �a�^� �b_� d^�� �l��b� �d b_� �� ac ���h�b��� ���db�^ f�^b�� b_�b ���^bd
b_� �g�`�� �f ���`a�h b���d�b��� �� b_� ��dgab d�b �f b_� �al���b_� j

�_� ^��d�h���h �o���a� dgll�dbd b_��� to�h ��h�� db��b�l��d f�� ^_��d��l � d^�� ��
l��b � �`d�agb� ��h����l e �b_ ��d��^b b� �h��b�bc �g�`��d p l�r ��l � ��� ^�dd ^��b��a
�a�^� b_� _�l_�db ������bcp ��h l�r��l � g���g� ^_���^b���db�^ ���gb �a�^� b_� _�l_�db
������bcj nb �d �ad� ��dc b� h�r�a�� d���a� db��b�l��d b_�b e��m e �b_�gb m��e a�hl� �f
b_� ��h�aa�h dcdb�� j �� d�� _�e l��h � l�r�� db��b�lc �d p ��� ^�� ^������ b_� db��b�
�lc b� � �d�gh�����h�� db��b�lcj �_� h�a�b��� �al���b_� ^�� `� gd�h b� �db�� �b�
_�e l��h b_� ��^��� ��b�a �al���b_� ^�gah `� �r�� b_�gl_ b_� h�a�b��� �al���b_�
��c d�� �b�� �d ���hg^� � dbg``��� d�b ^��b�����l ���� ���`a�h b���d�b���d b_�� �
dbg``��� d�b ���hg^�h `c b_� ��^��� ��b�a �al���b_� j
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