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❹❽❸❽	❸➀�	�❹�❽➅➄�	➁❽�❹➂❽➄❸	❽➄❹➀❽❻	�❹❺��	◗�❹❽❻❸	➃❶	❽�❹�❽"	➃❶	�❹❻�❘	❻❹�➈	❽�❹�❽"
➁❽➆"➂�❸	�❷➆❽❸❹	�❹➈❹➈"❸	�❹�❽❷❸	➁❹❻❸	➁❽❷➀❽❸	❸❷❹�➆❸❹	�➈➅❸	❽��➂	�❹�➈❹❻❸�

��❻�	❶❹➅➂	❽❹➀❽�	$➁❽�❽❷"➂❸❹%	➁❽��➈�➂❸	➁❽❽➀❿➀❿❸
��❹➄	❽➂❽➄➈	❻❹❿❽❹	❸��❹➆	�❽❸❹	�❼❽❸	��❶�❹➂	➁�❹❻❿❹➄	➁❽❽❷�❻❸	➁❽❺❹❿❽�❸	❾❹��	➁❶

➈➂�❼�	❸➆❽➅➄❸�	❸➄➆❼�	��❽➆�	❸➀	➁❽❷❶➄�➂	➃�❹➂❿	➁❽➄��❸	❸➂"➆	�❽❷�❻❸	❸��❻�
	❼➅❽➈➂�❼❸	��	�➈�❹❻✉	❽❷�❻	�❽➆"	�❹�➀	✉�❹❻➈	�➀	➀��	�❽➂�❶❸	❸➂��	�❹➄❿➅➀	

➁❽�"❹❽➀	❸❷❹❶�❸❘	�➀❑➀❸�	➃❹❶��	❽�➄��	�❹➆❹➂�	❹"❹➈➄	❸❺	���❸�	�❽➄❻❹�❸	❸➂��	❾❿➂
➁❽❷�❻❸	➁❽❼➅❽➈➂�❼❸	❽❹�❽�	❸➀���	❸�❺❻❸	�❹�❼➂➀	❹❺	�❹➄➂❷❺❸	➁❽➀"➄➂	◗❸➀��➀
❸�	❸��➄	❷❹➆	�❽❼➅❽�❽❼�➀❹�❹	�❽❶❹➀❹�❷❽�	❻❹��	�❽➄❹❽"❸	➀���❽�	��➆	�❹➄�	�❽❿❺➂
➃❹❶❿	➁❽❿�➆�	❸�❹❷❻	�❽❸�❿	�❻�➂❸	➀�	➁❹❽❿	��"❹❽	❸➂"➆�	❸❻❹❼�❸	�❽❷�❻❸	❸��❻❸
➃❽❹"➂	➆��	➁❽❹❹❸➂	❸➀�	➀❿	�❽�➂❹❻	❸➄❽❻�➂	�❹❼�➈	❽❽❻	�❿�➆❸❹	�❽❷❷❸	❸�❺➆	❷➅❻
➀�	❹���❿	��	➀�➂➀	❹��	❸❺	➃❽❽➄➆�	❷❹➆	➁❽➄��❸	�❹❷❶➄�❸	�❹�➂➀	❸➆➈❹�❸	❶❹�❶�➀

�	 ◗�❑➅��❘	 ��➀❶ÔÓ‡ „˙È➁❽❼➅❽➈➂�❼❸	 ��➄➆❸➀	 �❹�❷❻	 ➁❽❿�❷	 ➆❽"➂	 �❹❸	 ➁�	 
❝�➁❽❷�❻	❽�❷❻��	➁❹�❹➈�	➃❹❽❷❸	��	➁❶	❹��	➁�➆��❸➀❹
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➁❽��❷❸	��❽�❿	➁❹❽➀	❸➄❹❿➄	���❸	��❹�❿

ıÂ¯Ù‰ ·Á¯Ó‰ Ï‡ Ô‚ÂÓ‰ ·Á¯Ó‰ ÔÓ

➁❽❽��❹➅➂❸	❻❹❿❸	❽❷�❹➂	➀�	➁�❹➆�➆	��	❽�➄❻�	❸❺	��➈	➀�	➁❷❹�❸	�➀❻�

➀�	�❽❷�❻❸	�❹➈�❼"❸❸	��	�❽�➅❸➀	❽���❽�	❸❺	���❸�❹	�❽❷�❻❸	❸��❻�

�➀❻❿	 ❷❹❿❽➀➀	 �❹➈�❼"❸❸	 ��	 �❽�➅❸➀	 ����	 ❸❺	 �➀❻�	 ❷❹❿❽➀❸	 �➆❹➄�

➃❶❹➂❸	�❻�➂❸	➃➂	�❽❷�❻❸	❸�❽"❽❸	❝➇➅❹➄	➀❹❷❶	❽���❻	❾❽➀❸�➂

�❽❷�❻❸	❸��❻❸	➀�	�❽➀❿➀❿❸❹	�❽❼❽➀❹➈❸	❸�❹�❺❻�❸❹	❽➈�❶❹➂❷❸	❸➀❹❷❽❶

➁❶	➁❽❹❹❸➂	 ➁❷❹�❸	��➈�	❹��❹��	❸❽"❺❽❼��❹➂❷❸	❽❿❽➀❸�➀	➆��❸	➁❸�

➁❽�❹�❽❽	➀�	���	❽➄�❹	➁❽➀�❹�❽	❹➂❿	➁❽❽❷�❻❸	➁❽❺❹❿❽�❸	➃➂	❸�❽"❽➀	➆��

◗❜❜	�❸➀�❘	�❽➀➆	�❑�❽�❹	❷➆➀�	�➈➅	�❽❽��	�➂❶❹❷	➁❽�❷❻	➁❽❽❷�❻	➁❽�➆❹

��❶�❸	�❹�➀❻❽❸	❻❿❹➄❹	�❽❷�❻❸	❸��❻�	➁❽❼�➈❸	➀�	➁➄❹❻❼❽�	�❹�❺❻�❸	❻❿❹➄

��❹�❼❶��	�❶�➅❸➀❹	❾❽�➂❸➀	❾�❹"❸	➁❶	➃❼�	❸➀❽❸�❸	➀�	❸➂❹❽�	➀➆	➁❹❽�❸

➁❽❿�"❸	➁❸	➃❶❹➂❸	❽❷�❻❸	�❻�➂❸	➃➂	❸�❽"❽➀	➁❽➈➅❹➄	➁❽➂�❹❶	 ➁❽❽❷�❻❸

❽❷�❻❸	�❻�➂➀	➉❹❻➂	�❹�➀	➁❽❽❹"➂❸	➁❽�❷❻	❸❷❹�➆	�❹➂❹�➂�	➁❽❽➀❿➀❿❸

➁❽❺❿�➂❸	 ➃➂	 �❻�❸	 ➁❸	 ➇�	 ➁❽❽❹"➂❸	 ➁❽➀❹❺❸	 �❹❽❷❸	 �❹➄❹��➈❹	 ➃❶❹➂❸

➁❽❽❷�❻❸

➄❸	➁❸	➃❶❹➂❸	❽❷�❻❸	�❻�➂❸	➃➂	❸�❽"❽➀	➁❽➈➅❹➄	➁❽��	➁❽❽❹❼❽�✆�✾��

�❹�➀�❘	➁❽❽❷�❻	�➀	➁❽�❻�➂�❹	�❹❽➄�	❽❺❿�➂�	➁❽❷�❻	➀�	�❿➀❹❸❹	❸➀❷❶❸

◗	 ❸❽�➄❹➉��❸	 ❽�❻��	 ➁❽❽❺❿�➂❸	 ➁❽�➂"�❹	 �❹❷�❽➈➂�❼�	 ➇�❹	
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�❹➀❽➆➈	�❹�❶➅➂	➀�	➁❽➆❽❶➂	❽❷�❻❸	�❻�➂❸	➃➂	➁❽�"❹❽❸	➁❽❷�❻❸	➁❽�❽➆"❸

➃❸➂	�❻�	��	�❹❸	❷❹❿❽➀❸	�➆❹➄��	❽❷�❻❸	❸❼➂❸	➃❸➂	❹�❷➆➄	��➆��	�❹➄❹�

�❽➆❹"�➂	❸��❿❸➀	�❹�❶➅➂	❽❷�❻	�➀❸	❸❷❹�➆❸	�❹�	➃❸	�❹➈➅❹➄	�❹�❶➅➂

❷❹➆❹	❽❷�❻❸	➀❑❻➄❸

➁❽�❽➆"❸�	��❹���❸	❽➀❿	➁❸	➃❶❹➂❸	❽❷�❻❸	�❻�➂❸	➃➂	❸�❽"❽➀	❽❹❼❽�	❷❹➆

��	❽�➀���❿	➃�❿➂	�❹➂❽�	➁❸�	➁❽�❹➆❹	➃�❿➂	➁❸❽➀�	➁❽�❹��	➁❽❷�❻❸

��❹�	❹➄❽��	�❽�❸	�➆❽❷❹➂❸�❹	�➃➂�➄	❷�❽�	➀➆	➁❽❽❺❿�➂❸	➁❽➀❽➆➈❸	❷❻�	❷❹❷

➁❽❽❷�❻❸	 ➁❽➄❹➆❹��❸❹	 ��❽�➆➂�	 ��❹➄❹�❻�	 �❹➆❽❷❽�	 �➆❹��	 ❽➄➈➀➂	 ➁❽➄❹�❽➆�

❸�❽❽❸	❹❽❷�❸	�❹➄❻�➀	➅❻❽�	➁❶	➁❸❽➀➆	❹❽➄❽➆�	➁❽➈❽❷➆	�❸❻➈�➂�❹	�❸➀❽❸���

�➀	➇�❹	➁❽❽❷�❻❸	➁❽"❹�➆➀	➀➀❿	➃❹❹❿➂	❹➄❽�	❹�❽➄❹❿➂�	❹❽❷�❸	❸➂❹❷	❹�❷➂➆

➁❽"❹�➆�	 ➃❽�	 ❸❺	 ��❹�	 ❷❹❷	 �❽�➅❸	 �➆❷❽➂	 �❹�❷❻	 �➈❻➂	 ❽➄��	 	 ➉❹�➆➀

"❑➀❶➀❶	➁❶❹	�	���	 ➀❑❸"	❽➀❶	��	❹➀"�	�❹"➂➀	��➈�	➁➂❹�➂�	 �❸➀�❸

❽➄��❸	❷➅➂➂❸	�❷➂➆	��	��❼�➂❸	�❽❷�❻❸	�❽�❶➀➈➂❸	�❹➄❹�❽➆➀	❷❹❶❽➄�

�❹➄❹�❽➆❸	��❹➅❸	➁➀❹➆➀	➅❻❽�	�❹❼❶�❸	�❹➂❹❻	�❹➂❽��	�➀❻	�❻�❹➀❸❹	❽➄�➂�❸

�❸❻➈�➂�❹	�❸➀❽❸���	➁❽➄❹➆❹��❸	❸➀�	�❹➄❹�➅❻	��❷➆➄	�❽❷�❻	�➀❸	�❽➂❹❽❸

�❽❷�❻❸	❸��❻➀	➅❻❽�	�❹❽➄��❻❹	�❹❽��❹�❽�	�❹❷➂➆	➁❽�➆➀	�❹➆�❹➂	➁❸��

❷❹❿❽➀�	➁❽❷�❻❸	➁❽➀❽➆➈❸	����	��❹❽	❽�❹❽❻	➅❻❽➀	➁❽❿❹❺
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❸�❽"❽❸	��➆➀	➁❽➈❻❹❷❸	➁❽➄❹�	➁❽❽➀❿➀❿❹	➁❽❽���❻	➁❽➂�❹❶	�❽	❽❿	��❿	❽�❽��❸

➀❷❹➂❸	➀�	�❹"❽➆❸	❽➄➈❹�	��	�➆❿	➃❹❻�➀	❽➄❹"��	➃❶❹➂❸	❽❷�❻❸	�❻�➂❸	➃➂

➃❹❽�❽�❸	❾➀❸➂�	❸➀❶�❸	❽❷�❻❸	�❻�➂❸	➃➂	❸�❽"❽❸	❾❽➀❸�➀	��❹❽	➃❶�❹�➂❹	➇➅❹➄	❽❹❼❽�
❸�❽➂❻➂	❷❻�	❽➄�❹�	➃❽➆�❶	��❶➅➂�	❹�❹➀❽➆➈	➀➆	�➈❽➅	�❹❸	❶��➄❽❽❼�	❸❷❹❸❽	➁➆2��➆

❽�❻��	➁❽❽➄❹➀❽❻	➁❽�❹❺��	❸�❹"➂	�❹➄❹❿�❹	❻❹�❽➈	�❹�❽❽➆�	➁❽�❹❺➈❸	➁❽❽➄�❹�	➁❽➄❽➆�❶
�❿❽➂��	➁❽➀➆❹➈	�❹❻➈�➂	❽➀➆�❹	➁❽�❹�➄	�❹❽�❼❽➀	�❹�❽�❽	❽�❶❹�	➃❽➆�❶❸	❽��❻	➉��❸
�❹➀❽➆➈	➁❽❿�❹➆❹	➀➀❹❿	➁❹�➂�	➁❽➂❽�➂	➁❽❽➄❹➀❽❻	➁❽�❹�❽❽�	➁❽➂�➂�➂	➁❸	➃❹➅➈➀❹❹	➃��
��❿❹➂❸	�❽❷�❻❸	❸❽❽❼➄➀	➃❽❼❹➀❻➀	�❷❶❹➄➂	❹❺	�❹➀❽➆➈	�➁❽�❹❻�	�❹�❽��➀	�❽�❽➅➄❼➄❽�
�❽❷�❻	�➀❸	❸❽❽➅❹➀❿❹�❸	➁➆	�❶➈➂❸	��	➁"➂"➀	➃❹❽➅❽➄�	➁❽❽❷�❻	➁❽❺❹❿❽��	�❹�❶�➅❸➀

➅❻❽�	 ❹❽��❻❹	 ❷❹❷	 ❹➄❽❶➈❸�	 ❸��❸	 �❹�❸➀�❸❸	 ��	 ➁❶	 ➃❽�❸➀	 ❽➀❹�	 ➃�❽➄	 ❸❺	 ➆��	 ➀➆
➅�❽➂	�❽�❿➂�	❷❻�	➃❹➈�➀➈➂	��❹❽�	➁❽❷❽❹"➂	➁�❹�	➁❽➄❹�	��❹���	❽�❽�❿➂�	�❹➂❽�➀
❹�➂❽�❺➀	➁❸❽➀�	➆❽❶❸➀➂	➆❷❽➂❸	��	➁❹➅❻❽	�➀	��❷	❽❿	❸��➄	��❹❽	❹�	�❻�	�❽�❹�❽��❹
❾❽➀❸��	➆❽❽➅➀	❽❹�➆�	���➂	➆❷❽➂❸	�❹❽❸	➁"➆➂	❽❺❿�➂	❷❽�➈�	�❽	➆❷❽➂❸	➀�	�❽�➈❹❻❸

➁❽�"❹❽	➁❸	❹❽➀�	❽➀���❽❸	�❻�➂�	➁�❹�➀��❸



µ±

❸➆❷❹��	❸➀❽❸�❸	�❹❽❺❿�➂	❻❿❹➄	❸�❽"❽	❸�❹�	��	❽❷�❻❸	❽��❶❸	❽�❹���❸

➀➆	➃❸❽�❹➆➈�❸➀	➁��❸�	➁❽❼�➈❸	➀�	➁❸❽�❹➀❹➆➈➂	�❹��	�❹❷➂�➄	�❽❷�❻❸

❸➀❹➆�	❽➈❿	❽❷�❻❸	�❻�➂❸	➃➂	❸�❽"❽❸	➁❶	�❷➂�➄	❾❿➀	➁��❸�	❸➀❽❸�❸

❝❸➀❽�➅❹�	➀�❹❽	➀�	❹❽��❷➂

��❹❻�	��	➃❽�❹	❷�➈➄�	❹➀�	➁❽❽❻❸	��	�❽	❷❻�	➀❿➀	❽➄❹➀❽❻❸	�❺❶➂�

❺�	 �➄❶	 ❽➆�❷	 ❸❽���	 ❷❽❶➄	 ➁❽❽�	 ❷❹�➂	 ❸❺	 ❽❷�❻❸	 �❹�❽"�	 ❸➀➀❿❸❸

��	 $➁❶%	 �❽	 ❽❷�❻❸	 �❹�❽"�	 $%	 ➁❽�➄❶❿	 ➁❽❷�❻❸	 $➀❿%	 ➀➆	 ➁❽➀❿�➅➂

�❹�❽➈❸	❸➂	�❸�❽➂	�❽❽❻	❹❷❶�	➀➆	���	➁➆	❾➀❹❸�	➁❿❻	❷❽➂➀��	➀�	➆❼�❸

❷❽➂➀�	 $%�	❸��➂	��	❸❺	➀��	 ❹�❹�	➁❽❶�❹❸�	�➀	❸❺	 ❤❸�❽➂	�❽❽❻

➃❹�➄	➆❶�	➀❿	$%	�❹❽❹�❽❹❻➂	❹➀	�❽	$%	❸❽❽➅❹➀❿❹�	❶"❽❽➂	❽�❷	➁❷�	➁❿❻

$%	➁➀❹➆�❹	➉���	➁❽❽�❷❸	➀❿	➀�	➃❽❷❸	❾�❹➆	�❹❸	�❽➆�	��❹�➅➂	�❹❸�

➀❽�❶➂�	❸➂	➁❶	❸❺❹	❷❻❽❽➂�	❸➂	❸❺

�❶❹"❽❽❸	 �➆❷❹��➀	 ➁❽➂�❹�❸	 ➁❽➂�❹❶	 �➈➅➂	 ➁❽➀❹➆	 ➀�❹❽	 ➀�	 ❹❽��❷➂

➁❽❽➀❹��	➁�❹➂➂❸	❼❹➆❽➂	�❽❷�❻❸	❸��❻❸	�❹❽❸	➁"➆➂	❷❻�	❷"➂	❝�❽❷�❻❸

❽❷�❻❸	�❻�	❷"➂	❞❸❽�❶➀	�❹➀➀❿❸	�"❽❽➀	❸❽❽❼➄	�❽	❽���❻❸	❺❿�➂➀	➁❽❽���❻❸

�❹���	�❹❸�❿	❷❹❻❽❽�	❸➀❽❸�	❶"❽❽➂❿	❹➂"➆	�❹❸❺➀	�❽➆"	➀❽❶➂	❾➄❹❻➂	❷❷❹�❸

�❹❹"➂	❽�➂❹�	➁➄❽��	➁❽❷❹❸❽	➀�	❸�❺	❸�❽�➅�	�❹❸�❿	❾❿➂	��❹❽	❷❹➆❹	➁❽��❸

➁❽❽❹❶	��❽�➅�	❹�❛❻❿❹➄	�❺❻�➂	❸��❻	❶"❽❽➂❿	❼�➈❸	➀�	❹�➆❷❹�	�❹"❽➆	

❸��❻�	�❹➄❹�❸	�❹"❹��❸	❽❶❽"➄	❸�	➁❽❺❿��➂�	�❽❼❽➀❹➈❸	❸�❽❺�	�❹➀❽➆➈❸

➁❽➄��❸	 ❽�❹�❻❹	 �❽❷�❻❸	 ❸��❻❸	 ➁➆❼➂	 ❹❻➀�➄	 �➀	 ❸➀�	 ➁❽�❽➆"	 ➁➄➂�

➁❽�❽❶�➂	 ➁�❹�	 ��❺	 �❹�➂➀	 ❾�	 ➁�❹➀❽➆➈➀	 ➃❽❼❹➀❻➀	 ➁❽❷❶➄�➂	 ➁❽❷�❻❸

➁��❶�❸	❽❿	❼➀❻❸�	�❽�➅	❸➀�	➁❽➅�❼➄❽�➀	➁❽❶�❹❷❿❹	❹❺	❸��❻	➁❽❶"❽❽➂❿

❸�❺❻�❸	❹➀�	�➆❶�➀	➁❽��❹❷�❿	��	❹➀❽➈�	❹�	❽❷�❻❸	�❹�❽"❸	��	➁❽❶"❽❽➂❿

�	�❶➈➂❸	❻❿❹➄✆�❶❷❸	➁❿�❷	�❽❷�❻❸	❸��❻❸	➀➆	❷❹➂➀➀	❸➅➄➂❸	��❹❻❸	❽�

➁�❷➈�❸�	❽❹❼❽�	 ❽❷❽➀	��	➁❽❷�❻❸	➁❽�❽➆"❸	➀�	❽❶❹"❽❽❸	➁❷❽�➈��	��❸

	❽��❶➈�	➁➀❽❶	❽➄�	➁❽�❻�	➁❽❷�❻	➁❽�❽➆"➀	❸�❹❹�❸�	➁�❹�➀	➀➆	❸��❸✉

❛�❹�❷�➂�❹	❼�➈❸	❸�❹➆�	�❹➀❹➆➈➀	➅❻❽❽�➂	�➁�❸	�❹❷❽��	❻➄❹➂❸	�➁�❸	➀❹➀❽❻�➀	❷❹❶❽➄�
❹❺❿�	�❹❶❸➄�❸	➉��❸	❽➄➈	➀➆	➁❽➂�	❷❹�❿	�❹��➂	❾❿�❹	➀�❸	❸❹❹�❸�	➁❽❽❻❸	❻�❹�	��
�❹❹"➂	❽�➂❹�	➁➄❽��	❸➀�	�❹❻❿❹➄�	❷❹❻❽❽�❹	❽�❹�❽"❸	�❻�➂➀	❸�❽"❽�	❷❻❹❽➂�	❸�❹�❻
➁❸	➁❽❷❹❸❽❸�	➃❹❹❽❿�	❝�❹❸	➁❶	�❷❻❹❽➂	�❹➆➂�➂	��❹➄	❾❿➀	❷❹❶❽➄�	�➁�❸	➀❹➀❽❻�	➁❽❽❹❶❹
�❹➂❷��❸	 ��	 ��❿➆➂❹	 ➀��	 �➆❶❹➈	 ➁❸➀�	 ❸➆�	 �❹❶❸➄�❸	 ➀❿�	 ❽�❸	 �❻�➄❸	 ➁➆❸

	➁➀❹➆�	➁❺❽��❹➄❹➂❸✉❸➈�➂❹	➁❽�❻�	➁❽❷❹❸❽➀	❸➆�	�➂❶❹❷	��➂�➂	�❽❸�	❸❺➂	➉❹❻	
◗❜❜	❽�❹�➂❘	�➁�❸	��❷	❽��❹➄❿	➁�➂❽�➂	➁❹❽��	➁❸❽❷❽	��



µ≤

 ∂
∂ 

˙Â
ÈÈ

„Ó
 ¯

˜Á
Ó

„Â
ÎÈ

Ï‰
 ˙

ÚÂ
˙

· 
ÌÈ

„¯
Á 

ÌÈ
¯·

‚ 
∫˙

ÈÏ
‡¯

˘
È‰

 ‰
˜È

ËÈ
ÏÂ

Ù‰
 ÈÎ

·
 Ï

‡ 
ÚÒ

Ó
 ≠

 ¯
ÂÁ

˘
· 

ÌÈ
¯·

‚

	❸➂"➆➀�❿	�❷➈�❹➂	�❽❸	➁❶�✉➃❹�➀�	❻➅➄�❸➀	��❶❷❹➂❸	➁�❽❽❼➄�	➃❿❹	

◗�❽❷�❻❸	�❹�❽"�	❹➄❻➄��	��❷�	❹➄➀"��❘	❹➀❹❿	❽❷�❻❸	�❹�❽"❸	❽��❹❷❿	➁❽��❷➂

➁❽�"❹❽	➁❸�❿	❷❻❹❽➂�	➁�❹❶❸➄�❸➀❹	➁�➆➈❹❸➀	�❹➆❷❹➂➀	➁❽❼�➈❸	❾❹➄❽❻

➁➀❹➆�❹	 ➀➀❿�	 �❹❷❸❽�	 ❽❺❿�➂	 �❽❿�	 �❹❸	 ➃❶❹➂❸	 ❽❷�❻❸	 �❻�➂➀	 ➉❹❻➂	 ➀�

�❹�❽�❽❸	❽�❹❻�➀	❸❿�❷❸❸	❽�➈➅➂	➁❽���	➆❽➈❹➂	�❹❸❹	❼�➈�	❽❷�❻❸	❸�❹�❸

❾�	���	➀���❽�	���❹❿�	◗�➀	❝❜❛❘	➀�❶❹	��❸	❸❺	➃❽❽➄➆�	��❹❿	➀�➂➀	❾❿

❝���➈��

➁❷�	�❸❽�	❾❷❽	➀➆	�❸��➂	➁❽➂�	➁�	�❸❽�	❾❽�➀�	�❷	��	��❸�❹

➁❽�➂❹�	❸➂❹	❸�➄	❹➄�➂❹	❹��➂❹	�❹❽��❸	➁➆	�❻➄�	❹�❹�❷❹	❸➄❹�❹	��❹�

❽���	❸�❹�	❷➂➀�	❹❽��	❽���	❸�❹�	❷➂➀�	❽➄❹➀➈	❽���	❤❹❽➀➆	�❹❽��❸

❸➂❿	❏❹❽�➆➂	➁❽➈❽❹	➁❽�➄	❸➂❿	❸�❹�	❷➂➀�	❽➄❹➀➈	❹��	❸�❹�	❷➂➀�	❹��

❼❹�➀❽❘	��➈��	❾�	���	➀���❽	❝�➂❹�	�❹�❿❸	❹❽➀➆❹	❏❹❽❿�❷	➁❽➄�❹�➂

�➂❶❹❷	➀�	➁❽❽❻	�❹❽❻➀	➀���❽➂	❷❻�	➀❿	➀➆	�❹❻	�❽�	❹➄❷➂➀	◗➁❽��❷

➀❿	❸�❹��	�➅❹➆❸	❸�❽�❽	➃�❸	➀➆	❹❺❿	❸�❹❻	➀❼❹➂�	❸➂❿❹	❸➂❿	�❻�	➀➆❹

❸❷❽➂�	 ❸�❹�	 ➀�	 ➁❽❽❻	 ❼❹➈�➀	 ➁➀❹➆❸	 ❾�❷➂	 ❽�❸	 ��❻�	 ❷❹➆❹	 ➁❹❽❸

�❹�➀	�❹❸❹	➃❶❹❸❿	❶❸➄�➂	❸�❽�❽	➃�❸	➁�	➃❿➀❹	➁❽❶❸➄�➂	❸�❽�❽❸	❽➄��

➁❽�➂❹�	❸➂	❹➀�	➉��	❾�❷�❹	➁❽➂�	���❽�❹	�❹➄❹❿➄❸	❹❽�❹❷❽➂�	�➈❹➂➀❹

❏➁❸❽�➆➂	➁❽➂❽➆➄❹	➁❽�➄	❸➂❿	❸�❽�❽�	➁❽➀❷❶➂�	�❹�❽➈❸	❸��	❤�❹❽��❸

➃❿�❽❹	❾➈❽❸❸	❹�➂�❽	�➀❸	❸�❹�❿	❶❸➄�➂	❸�❽�❽	➃�❸	➃❽�	❹❑❻	➁�	➀��

❤��❺❿	➁�❶	❽➂❹	❤�❹❽�❻�❸	➀❼❹➂	❽➂	➀➆❹	❸�❽�❽➀	➁❸❽➄�	❻❹➀�➀➂	❹➆➄➂❽�

➅❹➂❽➄❸	❾�❷�	❶❸➄�❽�	�❹❸	❸�❹�	❷➂❹➀�	❽➂➂	➁❽��❷➄�	➁❽��❷❸	➃➂❹

❹�➀	❹�➀	➀➆	�➂�❽�	❸➄❹➂��❹	�➂��	❹➄�➂❹	❹��➂	❸❽❸❽�	➉��	❾�❷�❹

�❹❽��❸	➁➆	�❻➄�	❹�❹�❽❷	❸❽❸❽�❹	➃❸	➃❸	➀➆❹

�❹➄❿➅❸	➁❶	❹➂❿	➁❽❼�➈❸	�➆➈❹❸	➃➈❹�	➀�	��❶❷❹➂❸	�❹�❽�❻❸	❻❿❹➄

➁❽❷�❻❸	➁❽�❽➆"❸	➁❽�❽❹❻➂	➃❶❹➂❸	❽❷�❻❸	�❻�➂➀	➉❹❻➂	�❹➄❹➂❼❸	�❹��❸

❝�❷❻❸	�❻�➂�	❹�❹➀❸➄�❸	➃➈❹�	��	➀�❹➂�	���➂	❾❿	�❹�❽❸❺	❸➄�➂�

❹➄❻➄��	❸❺	❹➄➀�	�❹❽❷❹❻❽❽❸	$%	�❽��	�❽❶�➂	�➀	❽➄�	��❺	�❷❹"➂��	�❹��

�❹❻❽➀�	�❹��❹	➁❽➂��➂❿	❷❹�➆➀	➁❽➀❹❿❽	��	❹➄❻➄�	��❺❸	❸❶➀➈➂�	�➀

➀❿	$%	➃❿➀	❺�	➃❹��	➀�❽��	➃➆➂➀	❸❷❹�➆	❸❺	❹➄➀�	❷➆❽❸	➃➂❺	�➈❹��➀

�➀	❸❺	➀➀❶�	➀➀❿�	�❹❽❸➀	❾❽�"	�➀	➃➂❺	❺❹�❺�❿❹	❸❽❽❼➅❿	❸��❽❽�	��❷

➆➆❹��❸➀	�➀	$%	➁❹❻�➀	➉❹❻➂�	�❹❽❹��❻	❹�	�❹❽❹�❿❽❸	�❹�➆➀	➀❽❻�➄

❹➄➀	❸❽❸❽�	➁❽❿❽�"	❹➄❻➄�	$%	❸❷❽�➈	❹�	❷❽�➈	➀❿	❹�	��❹	��❹➆	➀❿	➁➆



µ≥

❜➁❽➀❶�❹➂	➃➂❺	❺❹�❺�❿❹	�❸�❹�	➀❹❼❽��❿	�➅➈�➄	❸�❹�	❷❹➂❽➀	❸➄➄❽��	❸➀❹➆➈	➀❿�	�❻�➂
➃❹➆➂�	➀�	❹❽��❷➂	❸➀❹➆�	❽➈❿	➁➀❹�	❽❷�❻❸	❽�❹�❽"❸	�❻�➂�	➁�❹➀❽➆➈�	�❸➂➀	➁❽❷�❻
➀"�	❷❹➆	❹��	❹❺	❸❽❶❹➅	➀➆	❽❷�❻	�➀❸	❽�❹�❽"❸	�❻�➂�	➁❶	❹❺	❸�❽❼��➈�	�❹➂❽�	❸�➆➄

◗❜	❛	❝❘	❸❽�➄❹	�❹�➀�

�❹❽❷❹❻❽❽❸	➀➆	�❹➂�➀❹	➁❽❷�❻	➁❽�➄�	�➂��	❹➄❻➄��	❹��❽�	 �❹❿❽➀❸

❸�❹➆	❽➄�	�➅➄❿	❽��❻	➁➆	���	❸➄❹�	❽➄��❿	$%	❽➂"➆	❷❹�❿	➀➆	$%	❹➄➀�

�➀	 ❽➄�❹	 �❹❿➂➀	 ❸➂	 ❽➀	 �❽❹	 ❷�❹❿➂	 ❽➄�	 ❽❿	 �❷�❹❿➂	 ❸�❹"�	 ❸❺	 ��

❽❷�❻❸	�❹�❽"❸	➀"��	$%	�➅➄❿	❽��❻➀	�❿➀❿❹➀➂	❸���	➀❽���	❸❺���

$%	➁❸❽➀➆➂	�❹❽❸➀	�❹➂�	�➀	�❹❸	➁➆❸	➀�	���➂	❷�➆	�❹❸	�➅➄❿	��❻

➁❿➀	➃�❹➄	�➀	❽➄��	➁❽❼��❸	➀�	➁❽�❽�➄➀	�➂�	❸❑��❸�	❸❺❿	�➂�➂	�❽

➁��❸�	➁❸❽➀�	➅❻❽❽�➂	❽➄�	➃❿➀❹	�➁❿➀	➃�❹➄	❽➄�	�❹❷�➆	�➀�	❸���

�➀❽➂➂	$%	�❸➀�➂	�➀❹	❸❷➆�❹	➀❽❻�	��❷➂	�➀	❽➄�❹	➁❸➂	❷➆❹�	❽➄��	�➀

�❷�❹❿➂	��❹❽	❸�❹"�	❽❽➀➆	➁❽➀❿�➅➂	➁❸	➁❶

❽❿	�❽�➅❸	➀��	❸�❹�❸	�❹❷❸❽	➁➆	➀❹❿	➁❷❹�	❹➂"➆	��	❸❸❽❺	➀�❹➂�

�❹❶➀➈➂�	 �❹➀❽➆➈	 ❼➆➂❿	 ❸�	 ➃❽��	 ◗❘	 �❽❻❿❹➄❸	 �❹�❽❻�❸	 �❿�➆➂�

➁➆	❸�❺❻�❸	��	❷❹❿❽➀�	❹�❹➀❽➆➈	❷❹❿❽➀❸	�❹➀❽➆➈�	➇���➂	�❹❸	�❹❽❷�❻❸

�➄➂❹❼	❽❷�❻	�➀	�❻�➂❿	��❺	�❷❹"➂	❽❿	➃�❿	❹❽��❷➂	�❿❽➄	❹➈➀❻�	➁❽➄�❸

❹➀�	❽➆�❼❸	��❽��❸	❸➄➄❽�	�❽❸❹	❽❷�❻	➀�	❹❽❽❻	❻�❹�➀	�❹��	�❹➀�❿➂	❸�❹❻�

❸�❼➂❸	➃➂	�➆�❹➄	❸❺	�❻�➂�	�❹❸�➀	❸❽"➂❽❼❽❶➀❸	❹�❹�➆�	➁❶	 ➃�➄❹❽	❹➂❿

�❽�➆➄❸	➁❹�❽�	�❷❹�➆➀	�➀�❶❹➂	❸�❼➂	❸�❹�	❹❽➄❽➆	❷❶➄➀	❹➀	�❽�	❸�❹��❸

�❹➄❻➄��❘	➁❽��	➃❹���	➇❹❶	❼�❹➄	�❹❸	➁❶	➃➂❺	�➈❹���	�➀�❶❹➂❸	��❹❻❽➀��❿

❶❹"❽❽❸	�➆❷❹�	❸➀❹❷❶	❸"❹��	❶"❽❽➂❿	❹➂"➆	��	❹�❽❽��	��	�❽❻➂➂❹	◗�❹➄➀��

➀➆	�❽�❹➂	�❹❸�	➁�❹�❸	➀➆❹	❹�❹❶❸➄�❸	➀➆	❷❹�➂	❷❽➈�❸➀	❹�❹�	��❽❽❻➂	❹❺❸

❹❺	❸❷❹�➄❹	�❷�❹❿➂	❸➆➈❹❸	➀➆❹	❽➂"➆❸	�❷❹�❿�❸	➀➆	�❹➂�➀	❹➀	�❹�❻	❹❻❽�	❽➄�

�❹❽�❽➀❿��	➀❹➆➈➀	❹�➄�❸➀	❹�❹�	�❽❽❻➂	❽➂"➆❸	❻❹�❽➈❸	�❹��	➁❽➂➆➈	❸�❶❷❹❸

➃➂❺	❺�❺�➀	❽➀�❜➁❽❿❹➂➄	➁❽❷❽�➈�	❽➀➆�	➁➆	�❹��❹❽➂	�❹❽❹�❿❽❸➂	➆➄➂❽❸➀	

�❹"❽➀	❼❽➀❻➂	��❿	�❹❸	���❿	�❽➀❹�	➁➂➆	���❸	➃➂	�❽��➈�❸	�➀➆❹�❸�

❸"�➆❸➂	�❹�❸➀�❸➂	➆➄➂❽❸➀	❹➂"➆	��	➇➀�➂	�❹❸	�➅➄❿	��❻	➁➆	�❹�❿❽❸

�❹��	 ❹❽��❻➀	❷❹❶❽➄�	 ❹➂"➆	➀➆	➀❽❼➂	➀�❹➂��	�❹➀�❶➂❸	 �❽❷�➂	➅❻❽➂❹

�❷�❹❿➂	❸➆➈❹❸	��❽"❽�	❸➀�	�❹➀�❶➂	➀�	➃❷❽�➈��	❹❽��❷�	➁�❹➂	��	�❶❷❹

❽�❹�❽"❸	�❻�➂�	�❹❽❷�❻❸	➀�	❷�❹❿➂	❶❹"❽❽❹
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❽➈❿	�❹➈➅❹➄	�❹❽➂❽➄➈	�❹➂➀❽❷	���❹➆➂	❽�❹�❽"❸	�❻�➂➀	❸➅❽➄❿❸	➁➀❹�

➀�	❹➀❽❶	 ➃�	 ❽�❼❽➀	➆��➂	�❽➆"	 ❶��➄❽❽❼�	❸❷❹❸❽	➀�	❹❽��❷➂	�❹➀❹➆	➃❸�

❝➀�❹➂�

❸��	➁�	➁❶	$%	❸�❽❼❽➀❹➈�	�❽�❹➄�❸	�❿�➆➂❸	➀➆	�❹➂�➀	❽➀	�❹�❻

❝❸�❽➀➂�	�➅➄❿❸	➃❿❹❷	➀➆➂	���	❷❹❸�	��	❻➅❽❿	❽�❶➄❸	❽❻"	❽��❽❼❽➀❹➈

�❶➀➈➂➂	➁❽❿❑❻	➁➆	➃❹➄❺➂�	��❽	❸❺	❽�❻�	➁➅�❹➈➂❸	❼➈�➂❸	�❻��	❷❹❸��

�❹❸�	 ❸❺❽��	 ❸❺❹	 ❤➃❽�➂	 ❸��	 �❹❻➈�"	 ❹➈❽➀❻❸❹	 ❹�❻"	 ➁❸❹	 ❸❷❹�➆❸

➁❶	➁❽��❻	���❽❸➀	❹➀❽�❿	��➈��	❸�❽❼❽➀❹➈❸	➀�	❸➈❽	❸❷❹�➄	➁❹�➂

❽❷�❻	➁❷�❿	❽➄�	❷"➂	$%	❹➄➀�	�❹➆❷❸	❽❿	❹➄❻❿❹❹�❸	❸�❷	❽➄➈➀	❹➄❻➄�	➁�

➃❿➀	➁❷❹�	➁�	➁❶	$%	➁❸❹➂❿	�➀	❽➄�	➁❸➀�	��❻	�➀	❽➄�	❸�❽❼❽➀❹➈�

➀❿❹�❹	➁❸➀�	��❻	➃❹➄❺➂�	❽➄�	➁�	❸�❽➅	❸�❹��	➁��	�❹❽❸➀	�❽❽❻	❽➄�

❹�	�❹❻❽❷�	❹��	➇❽➀❻❸➀❹	❷❽��	❽➅❹❽	➁➆	���➀	➀❹❿❽	❽➄�❹	❷❻❽�	➁��

❸❺	�➀	❽➄�❹	➁❹➀❿	❹��	❽➀	➃❽�❹	❹➀�	��❻	�➀	❽➄�	➃❽❽❷➆	�❽➄❷❹❿❽➀	❿❑❻

➃❽�❸➀	 �❽❽❻	 �❹❸	 ➀��	 $%	 ❽�❹➄�❸	 ➃�❹➂�	 �❽�❹➄�	 �❹❷❽❷❽❿	 ❺�❹	 $%

���➄	❽➄�❹	❽❷�❻	❽➄�	❹❸❹➂❿	❸❽❸�	�➀	➁➀❹➆➀	❽➄�❹	❹❸❹➂❿	�➀	❽➄��

�➀	❽➄�	�❹➆❷❸	➃❽�	�❹����❸	➀�	�❹�❽➂�	❹➀❽�❿	❹�	➆❶�	�➀	❽➄�❹	❽❷�❻

��	❽➀	➃❽�	❽❷�❻❿❹	�❹❽❼❽➀❹➈	�❹�❽��	➀❽���	❽➀�	�❹➆❷❸	��	�❹❿➂�

�➂��❹	$%	➁❽❽�❽�❸	➁❽❿�➆❸	➀➆	➁❶	➂❑❹➂❸	➀�	➁❸➀	�❽�	��❺❸	❸❽➆�❸

➁❹➀❿	➀➆	❽���❽❹	�➀	$%	❽➄��	❽�➀❷��❸	�❹�❽❻�❸	�❿�➆➂	➀❿	❾�❹�➀

➀❹❿�➀	❹❿➀❸	➁❸	$%	�❹❿➀❸❸	❹�	�❹❹"➂❸	❹�	❽➀�	➁❽❽�❷❸	➁❽❿�➆❸➂

❽�➀❿�	�➀	 ➀❿�➅❸➀	❽�❿�➂❸	❽➄�	 �➀	❹�	��❿	❸❺	➁�	❹➀❿�➅❸	�➀❹

➆❽�➈❸	�➀	❸❺	➀��	❽❷�❻	❽➄��	➀➀❶�	➁❸❽�❹❶➄❽❻❹	➁❸❽�❹�❽➅➂	➀❿�	➁��

❹➄❻�❽➈	 �❹❻❽��	 ➁❽��❷❸	 ➃❽�	 ❸�❹��	 ❸❷�➈❸	 ❽�❽�➆	 ➁��	 ❷❹�➆➀	 ❽➀

���➂	�➀	❽➄�	❸➂➀	❽���➅❸❹	❽���❽	➃❿	❺�	$%	❷❹�➂	➁❽❽��❻	➁❽���

��"�

❸➅❽➄❿�	 ❸❿❹�❿❸	 �❹❽❼➄➀❹❹❽�➂�❸	 ❸➀❹➆	 ❶��➄❽❽❼�	 ❸❷❹❸❽	 ➀�	 ❹❽��❷➂

��	�➂�➀	�➅➄❿❸	❽��❻	➀�	➁�➀❹❿❽	❹➀	�➂➅❹�	❷❻�	❷"➂	�❽❼❽➀❹➈❸	❸�❽❺➀

❸➂��	 ➁❽❻�➂❸❹	 �❹➆❷❸	 ❽�❹➀❽❻	 ➇�	 ➀➆	 �❽�❹➄�❸	 ❸➂��	 ❽��❻❸	 �❶➈➂❸

�❹❽�❷	�❹��❻�	❹➂❿	�❽❷�❻❸	❸��❻�	�❻�	❷"➂	�❽❼❽➀❹➈❸	❹�	�❽➄❹❽➆�❸

❘	 �❹�❻�Garvey, 1993��❶➅➂�	 ��❺❹	 ❹❺	 ❸➄❻�❸➀	 ❸➈❽�❻	 �❹❷❶➄�❸	 �❽	 ◗

�❸�❹➀➂❹	➉��❸	➀❿�	➀➆	➀❹❻➀	�❹➂�❸	❽❹❹❽"❿	➁�❸	��❷	�➅❽➈�

❽�❹➀❽❻	➀�	➁❽❽➈❹�	��	��"➆➂	➁❶	�❽❸❹➀�❸	�➂�❸	➀�	�❹❽➀�❼❹❼	❸�❹�

�❹➀➆�➀	➃➆❹❼	➁❸➂	❷❻�❹	❷❻�	➀❿�	�❽❷�❻❸	❸��❻�	➁❽➄❹�	➁❽➂�❺	➃❽�	�❹➆❷



µµ

❸➂��	❸❷➂➆	➃❽�	❸❷�➈❸	�❹"❽➀	���➈�➂	❸➄❽�	❹❺	�❹❽➀�❼❹❼	�➂�	❸�❹�	➀➆

➁❽��❹"	➁❽❻�➂❸❹	�❽�❽�❸	❸➂��	❸❷➂➆	➃❽�➀	�❽❼❽➀❹➈❸	❹�	�❽❶❹➀❹�❷❽�❸

➀�	➁�❹❶❸➄�❸	➃❿➀	�❽�❽�❸	❸➂��	➁❽➅❻❽	�➂�➀	�➀❹❿❽	➀❿	�❹➀❿➂❸	�❹➂"➆

�➀❹❿❽➂	➁➅�❹➂❸	❸❷❹❸❽	❷❶➄➂	�❽❷❹❻❽❽❿	�➅➈�➄	❸❺	���❸�	�➅➄❿❸	❽��❻

❹➀	➃❽�	❽❷�❻	➁❷�❿	❽❿	❸➂❽�➄	❸�❹��	�❽❶❷❸➀	�❸➂➂	�➅➄❿❸	❽��❻	➀�	❹❺

❹➄➄❽�	�❹❸	➃❿	➀➆	❽❼�➈❸❹	❽�❹�❽"❸	❝➁❽❷➂➂❸	❽➄�	➃❽�	❷❽�➈❸➀	�➀❹❿❽	❸�❹�

➀➆	�❹❽�❹➄�❸	➀➆	�❹➂�➀	❹➀	�❹�❻	❷❻�	❷"➂	�➅➄❿	❽��❻	➁�❹�	➀�	���❻�

❹➄❽�	�❹❸	❝❹❽�❽➂➆➀	➁❽�❹��	❹❽❸❽	➁❽��❷❸�	❾❽�"	�❻�	❷"➂	➀��	�❹❷❽❷❽❸

�❹❸�	�❹❹❻�➂	❹❽��❷➂	➁❸➂	➆➈�❹❽	�➀	�❹❸❹	➁❸➀�	��❻	❹➄❽�	�❹❸	➁�❹➂❿

�❹➀❹�❶	��	❹➄❽�➀	❹➄❽�	�❽❸�➂❹	���➂	�❹❸�	❾❹�	❹➂"➆	➀�	➀❹❿	➁❷❹�	��❷➂

�❹➅�❸❹	��❹➂❸

❹➂❿	�❹�❽❺�	❷❻❹❽➂�	 ❼�➈❸	➀�	❽❶❹"❽❽❸	 ❹❷❽�➈��	��❸	�❶❷❸	➃�➄❽❸�

❸❽❽➅❹➀❿❹��	�❹➄❹�❸	�❹"❹��❸	➀�	➃❸❽❶❽"➄	➁❽❺❿��➂	➃❸��	�❽❼❽➀❹➈❸	❸�❽❺❸

��❹���❸	��❽❺	❸➀❽��➂	❸�❽❺�	❹➆❽➈❹❸�	➁❽➆❽�➈➂	➁❽➄"❽➄➀	�➀	➁❽�➀	➃❽❽➄➆➂

��	➁❽❶❽"➂	➁➄❽��	➁❽❷�❻	��❹���	❽�❿❹❿	�❹➄❹�❻�❸	➁❽➄��	❸�	❹❻➂"�

❽➀�❽��	❽�❹�	❾❿	➁❽�❽❶�➂	➁➄❽�	❽❿	❸��➄	➁❶❹	❽❷�❻❸	�❺❶➂❸	❽❶"❽❽➂❿	➁➂"➆

❾❿➀	�❹❼➀❹�	�❹�➂❶❹❷	❽��	➁❸	�➉��❸�	➃➂	�❽�➂	❸❽❷❽❷❽❹	��❽�➆➂��	�❹❼	➀➆�

❸➂❹❷	❸❷➂➆	❹�❼❽�	❷❹❿❽➀�	➁❽❷�❻❸	➁❽➀❽➆➈❸	➃➂	❸➂❿

∫·È˘˙˘ ‰Ó Ú„Â
·ÁÂ ‰ÏÈ‰˜ ˙ÂÂÎÓ ‰Ú„Â˙·ÂÏË ÌÂ˜Ó· ‰¯˙ÂÏ

❸��❻❸	❽❷❽	➀➆	�❽➀➂�❹➈	❹❻➀�➄	�➀	➁❽❷�❻❸	➁❽�❽➆"❸�	�❹�➂➀	❹➄❽���	❽➈❿

❽❼❽➀❹➈❸	�❻�➂�	❸❽❿�"	��❹	❸�❹�	➁❽❶"❽❽➂❿	➁❽�❽❶�➂	➁❸➂	➁❽��	�❽❷�❻❸

❷❹❿❽➀❸	�➆❹➄�	➀�	➁�➅❽➄❿�	❸❽➈➀❿	�❹�❽❹❻➂	��❶�❸�	➁❽�➀➂	➁❸❹	❽�❹�❽"❸❹

➁❽❷�❻	❽➅❻❽❹	❸➄❽❷➂❹	�❷	�❹➀���	��❸	➁➄❽❽➄➆	��	➁❶	➁➂➆	➁❽�❽�➂	➁❸2

➁❽❽�❷2�❹�❽�❽	�❶❹�	◗	➃�❘	❶��➄❽❽❼�	❸❷❹❸❽	��❺	��❽�	➀�➂➀	❾❿	➁❽➄❹➀❽❻

❝�❹❽�❼❽➀

➁❽❽�❷	➀�	��❺❸	�❿�➆➂❸	��	�❽❿❸➀	$%	➃❹"�	❸❽❸	❷❽➂�	❽➀2➁❽➄❹➀❽❻

❸�❺❻❸%	�❹�"�❸�	��➆❹➂�	�➂❹❻❸	��	❷❹➂➀➀	❽�❿➀❸	➃❿➀❹	�❽�➅❸➀	�❹➅➄➀

➃❽�	��❹���	➀�	➁❽➀❿�	�➂��❸➀	❽�❷➂➀	➁❽➄❹➀❽❻➀	$❸�❹���2�❽�❽�

❽�	�➆�	$%	➁❷�	➃�	➀❿	➀➆	➆❽➈�❸➀	➀❿❹��	�➄➂	➀➆	➁❽➄❹➂❸	��❹���❹

❾❽�	��"�	���➂	�➀	❽➄�	❸➂➀	❝❽➄❹➀❽❻➀	❸�❹��	❽➀�	➅➈�❽❸➀	�➀	➃❹"�
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❽➀�	➁❽�❹❸❸	$%	�❽�➆❸➀	❽�➀❷��❸	➃❿➀❹	$%	�❽➀❿➀❿	❸➄❽❻�➂	❽❻	❽➄�

❽➀	❸❽❸	$%	❸❽�❹❼➅❽❸❸❹	➁➀❹➆❸	❽➆❷➂	➀❿	��❹	�❹❽❷➈❹➀�❽"➄�	❽➀	❹➄�➄

➁❽❽❼❽➀❹➈	➁❽➆❹�❽�	�❹❹❻➀	➁❶	❽�➀❷��❸	$%	➁❽❷❽➅➈➂	�➀	�❷❸➂�	❹❼❹➂

➁❽➂❹➅�➈❸	 ➀❿	 ❽�❻�	 �❹�➆➀	 ❸�❹��	 �❽�❽�	 ❸�❹"�	 ❸➄❽❷➂�

❸❺❽��	$%	➃❸❽❿�	❽➂	➀❿	��	❼➆➂❿	�❿❹❺	➁❹❽❸	❷➆	❽➄�	�❹❽❹�❻��❸❸

❤❽❷�❻❿	�➂❹�❹	❸�❹➆	❽�❽❽❸	❽➄�	❸➂	❝❽❼�❹��❸	�➀❻❸	➁❶	❸❽❸	$%	�➅➄❿

�❹➄❿❹➂➀	❽�❹�	�❽�❸	❸❺	$%	❷❹❿❽➀❸	❹�	❽➄➂❺�	❾�➆➂❸	➀�➂�❸	❤�❷❹"	❽➂

�❽➄❹➀❽❻❸	 ❸❽�❹❼➅❽❸❸	 ��	 ➁❽�❽❿➂	 ➁❽❷�❻	 ➁❽�❽➆"	 ❽�➆❷➀	 ➀➀❿❿	 $%

��❽❸	 ➃❽�	 ��❹❽	 ➁❽��❹�	 ��❹❽	 ➁❽➄��➅	 ➁❸	 ➁❽➄❹➀❽❻	 ➁❽�❽➆"➂	 ��❹❽

➁❽❷❽�➈�❸	 ➀❿	 ��	 �❿❹❺	 ➀�➂➀	 ❽➄�	 ➁❽��❹➂	 �➁❽�❹➅�	 ➁❽�➈➅�	 ❸��❸

➁❹❽	❽�❻�	➁❹❽	➁❽➂❽❸	���	❽❿➀❸➂	➀❿	��	❽❑❻➀�	�➀❽➂	�❽➂�	�❻"❽�

❸❺❸	➆❷❽❸	➁❽❼�➈�	❽❷	❸➂❹�	❺�➂	❸➄❽❷➂❸	➀�	❸❽�❹❼➅❽❸❸	��	➁"➆�❹

➃❽❽❷➆	➁❸	➀��	�❹➄❹�❻�❸	➁❽➄��	❽➀❹�	�❻❹➈	$➁❽❷�❻	➁❽�❽➆"	����%

➁❽➄❹➀❽❻	 ➁❽�❽➆"➂	 ❸�❽❼❽➀❹➈❸❹	 ❸➄❽❷➂❸	 ➀➆	 ��❹❽	 ❸��❸	 ➁❽➆❷❹❽

�❹�➂	 ❹➅❽❹❶�	 ➁❽��❹��❿❹	 ➁❽��❹➆➂	 �❹❽❸➀	 ➁❽"❹�	 ➁❶	 ➁❽��❹��❿❹

�❹❸	❸➀�❸	�❹�➂❸➂	❷❻�	�❹❽❸➀	❸"❹�	$❽❷�❻❸	�❽➆"❸%	�❹❸	➁❽➀❽➆➈

�➀❻	�❻�➀	➁❶	❸"❹�

����➀	�❽➆"	➀❽❶➂	��❿	❸�➆�	�❹❽�❽➅➄❼➄❽�❸	�❹➄❿❸❸	��	���➂	❸❷❹❸❽

❽❹❹❽"➀	➁��❸�	❽➄❹➀❽❻❸	�❹�❽"❸	➁➆	�❶➈➂❸❹	❽➀���❽❸	�❻�➂❸	➀�	❸�❽"❽❸

❹➂"➆	➃❽❿➂	◗�❑➆	❻➀	➃❽�❷❸➄➅	❽➀��❘	�➅�❹�❽➈�➀	�❽���	❸➂	➆❷❹�	��➂❶❸

❽❸❹❺	❽❹➈"	�❶➈➂	❹�❹�	����➀	➆❷❽	❽➂❹❻�	➃❹❹❶➂	��❺➆�❹	�❽➆"	➀❽❶➂	❸❷❹❸❽

❹➂❿	➆❷❽	❽➂❹❻�➀	➁❶	➇�❻❽❸➀	❸❷❹❸❽	��	��❽❽❻➂❸	�❽➀�❹❼�➀❼➄❽�	❸➄❿❸

�❽❿❸➀❹	 ➁❽❽❷�❻❸	 ❾❹➄❽❻❸	 �❹❷➅❹➂�	 ➁❽❷➂➀➄	 ➁➄❽��	 ❸❽�❹❼➅❽❸❹	 ➁❽➆❷➂

❸��❻❸	❸➄❽❷➂❹	�❷	�❹❽❶❹➅	�❹➄❹❷❽➄	❸��❶➅➂��	�❽❼❽➀❹➈❸	❸�❽❺❸	��	�❹��➂

��❽➆�	 ���❹➅❸	 ❸��❻❸	 ➁➆	 ➅❹➂➀❹➈➀	 ❽❺❿�➂	 ➁❹�➂	 �❷❻❽❽➂	 �❽❷�❻❸

➃��❼➂	➀❿�	�❹�➄❷➅	➁❽❿�❹➆	�➁❽❿�➆�	➁����❹	➁❽➄❹�	➁❽➄❹❶��	�❽➄❹➀❽❻❸

➅➂➀➈�❸➀❹	�❽�❸➀	�➀❹❿❽➀❹	❸�❹���	❸�❺❻❸❸	�➂❽�➂➀	➁❽❷➂➆❹➂	���❿❸

➁❽➄❽➂�➂	➅❽❽❶➀	�❽❷�❻❸	❸��❻❸	➀�	❸➄❹"�➀	��➆➂	❽❷�❻	�➀❸	➁❷�❸	➁➆

�❹❷❹�	➀➆	❸➅❽➈�❸	➁❶	❸➀�❸	�❹��❿❸❸	➆���	��"➂➄	❸❽�❹�❹�➀	➁❽➈➅❹➄

➃❽❻�❸�	➁❷�	➀�	❹��❹❻➂	❹❺	❸➅❽➈�	❽➈➀	➀���❽	➀➀❿➀	�❽�❽❼�➀❹�❸	�❹❽�❻�❸

❹❽❿�❷	�❽❼❽❸➀	❹➄➂➂	➆❹��➀❹	❹❻❽❿❹❸➀	�❻�	❽❷❹❸❽	➀�	➁❽➆�❸	❹❽�➆➂�

❽❿	❸➀❹➆	➃❹❽�❽�❸	❾➀❸➂�	❸❷❹❸❽	�➂��	➁❽➈➅❹➄	➁❽��❷➂❹	➃�❿	❹❽��❷➂

�❹❽➄❽❷➂	❹�	❸�❽�➅	�❹❿❽�	➃❹❻❼❽�❹	➁❹➀�	�❹❽❶❹➅	�➂❶❹❷	➁❽�❻�	➁❽��❹➄
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�❹❽❺❿�➂❸	�❹❽❶❹➅❸	❹�❹�❶��❸	�❹➄��	�❹❻➈➀	�❹❻➈	❹�❹�	❹�❽➅➆❸	�❽���❻

❹�	�❹❽➄❹➀❽❻❸	➁➆	�❽➀�❹❼�➀❼➄❽�❸	�❹❷❷❹➂�❸�	�❹�❹��	❹❽❸	➁❽➄�	➃�❹��

➆❷❽	❽➀➆�	➁❸	❹➀❽❶	❽➄�	➁❽❷�❻❸	➁❽�❽➆"❸➂	➁❽��	❹❽��❷➀	�❽�❷❸	�❹➄❹❽"❸

➁❽�❽➆"	❹❽➂❹❷➀❹	❹➀	❷❹❶❽➄�	❽➄❹➀❽❻❸	�❽➆"➀	❸�❹❹�❸�	��❹❽	��	➆❷❽	❹➀�➀	❸➂❹❷

❸➀�	➁❽➀❷�❸	�❽�➄➈❸	�❹�����	➁❸➀�	❽�➄➈❸	�❹➆��	➁❽�❹➅➆	➁❽��	➁❽➄❹➀❽❻

	���➈	❷❽❽❸�	����	�❹➄➄❹��❸➂	�❹❷❻�	➁❽➀❹➆✉�❽➀���❽❸	➁❽➂❹�❹➈❸	❺❿�➂	

��❹�❷❻❹	❸❽➀�❹❼���❸	❽➂❹❻��	❽❿	❻❿❹❹❽❸➀	➃�❽➄	➁❽➂❹�❹➈❸	❽➂❹❻��	➃❹❽➆➂

➀❹❷❶	 ➁❸�	 �❹➆❷❹❸❸	 �➈➅➂❹	 ➁❽❽❷�❻	 ➁❸	 ➁❽➂❹�❹➈❸	 ➀�	 ➆❽�❿➂❸	 ➁�❹�

❸❿❹➈❸	❸➂❶➂❸	❽�➄➈❸	�❹���❹	�❹❷❽�❸	❽➂❹❻��	➁❽�❻�	➁❽➂❹�❹➈➀	❸�❹❹�❸�

�❻�	❽❷�❻	➃❽❽�❹�➂	➃�➄❹❽	 �❸�❹➂	❽➄❹➀❽❻	❽➈❹�	❽➀➆�	➁❸	➁❽➂❹�❹➈❸	�❹�❹

➁❽�➅➆�➂❹	 ➁❽➄❷	 ❹➄❻➄�	 ❸➀�❹➄➀❼	 �❹��➀	 ➁❹�➂��	 ❝❸❺	 ���❸�	 ❽➀	 �➂�

❸❶�❷❸�	�➀❻➄	❸❺	❽❷�❻	➃❹��❽	❽❿	❸❷❹❸❽	�❽❸�➂	❹❽��❷	❾�➂❸�	�❸�❽❼❽➀❹➈�

❹❽��❷	 ➀�	 ❸➈❽➅❸	 ➃➂	 �❽❷�❻	 �❽�➀❹➈❹➈	 ❽�➄➈	 �❹���	 ➀�	 ❸�❹❻�➈�❸	 ➁➆

�❽➆"❸	 �❽❷�❻❸	❸��❻�	➁❺❽➀�❹❷❽�❽❷➄❽�❸	➀�	❽➀❹�❸	❹➂❹�➂	➀➆	➁❽❷➂❹➀

�❽❼❽➀❹➈	�❹➀❽➆➈➀	 ❹➅❽❹❶	➁❽❷�❻	➁❽�❽➆"	�❹�➂	❽❿	 ➃❹�❽➆�	��❹�❸	❽❷�❻❸

�❽❼�➀❹�➂	�➀❻	�❹❽❸➀	➁❸➂	❷❻�	�❹❽❸➀	➃❽❽➄❹➆➂

➀➀❿➀	�❽�❽❼�➀❹�❸	�❹❽�❻�❸❹	��❽���	❸➂	➆❷❹�	❽❹❹❽"❸	➀�	❹❽�❹➆➈�❸

❹➀�❽�	❸➀�	�❹➅❽➈�	➁➀❹�	❽�❿�➆�	➁❽�❻�❸	�❹➄❹❽��❸	➃➂	➁❽���	❹➀➆	➀���❽

❹❽�❶➈➂❹	❸�❹�❸	➁➀❹➆	➀�	❾❽❽�	❸❽❸	➃❽❽�❹�➂❸�	➀❿❿	➁❽❽❹❼❽�	➀�	�❻�	➃❹❹❶➂

➇❷➆❹➂	❷➆❽	➀➆❿	❸�❹���	❸�❺❻❸	➀➆	��❷➀	❸❼➄	❾❿	➁❽�❽❷➄	❹❽❸	�❹❽➄❹➀❽❻❸	➁➆

❸➂❶❹❷➀	 ❾❿	 ➁❽❽❷❽➅❻❸	 ➁❽➄❽❽�❹�➂❸	 ➀"�	 ❷❻❹❽➂�	 ❸�❺❻	 ❸�❽❽❸	 ❹❺	 ❸➂❶➂

❝➁❽➄❹➀➅	❷❽➅❻	◗	➃�❘	➉❽�❹���❸	�❽�➂	�➂�

����	$%	➁❽➄❹➀❽❻	➁❽�➄�	�❹����	❹➄➀"�	➁❽➆❽❶➂	❹❽❸	➃❼�	❷❹�➂	➀❽❶➂

➁❽��❷➂	❹❽❸	➀❿❹�❸	❽�❻�	❸➀❽➀�	����	$%	❸�❹���	➁�❹�	�❽❺❻❸	❽➀�

�❷	❽➄❽❽➄➆�	��❹❽	�➆❷➀	❽�❹�	��❶	❸❺❹	$%	❽����❸	❽➄�❹	$%	�❹➆�	$%

❻❹�➈	��❹❽	�"�➀	❽�❹�	❾➈❸	$%	❸➄❽❷➂❹

�❹❸	 ❸❼➀�❸❸	�❽�❿➂	��	❸�❿��	➆❽"➂	➁❽❽❻	 ➃❹❽�❽�❸	➇❹➅	����➀

���➀	❽�❹�	❷❷❹➆➂❹	�❸➀❹❷❶	��❹❽❸	❸➄❹➂�❸	➀➆	➀❿�➅❸➀�	❽�❹�	➆➄❿�➀	❸➅➄➂

�❷❹➆➅➀	❹❽➀�	❽�❹�	➃❽➂❺➂	➇�	�❹❸	❽➀	➆❽❽➅➀	❽❷❿	❸�❽��❸	�❽➀❿�	�➂��	❸➂

❹➄➀�	�❶➈➂❸❹	❽➀�	��❻➂❸	➀❿	�➂�	❸��➅❸	��	❸➀➆➂	�❹❸	❾�➂❸�	���

�❸	❾�❷	➀�	����❸➀	❽➀	��➈�➀	�➀�	❷➆❹➄	�➀
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◗	❝❘	❷➀❽➈➄❽�❶	➀"�	➁❶	➁❽��❹�➂	➁❽➂❹❷	➁❽➀❷�❸

➁➀❹➆❸	➁➆	�❶➈➂❸	❽➄➈➂	❹❽➀➆	❸➄➄❹❶�	�❽❷❽➅❻	❸❻➈�➂�	➀❷❶�	�❽➆"❿

❻�➈❽❸➀	❹➀	��➈�	�❽�❽�❸❹	❸❻❹❼�❸	❸�❽❺�	➁❽➄❹➀❽❻	➁➆	�❶➈➂❸	�➉❹❻��	�➂❼❸

❾➀❸➂�	❹❽��❷	❽➈	➀➆	➁❶	��❺	➁➆	❹➂➀❹➆➀	➉❹❻➂�	➁❽➈➅❹➄	�❹➂➀❹➆	�❽❿❸➀❹

➁➆	➁❽�❶➈➂	❷❹�➂	❼➆➂	❹➀	❹❽❸	➁❽❽❷❽➅❻❸	➀➀❹❿�❹	❸�❽�❽�	❹❽❷❹➂❽➀	�❹➄�

➁➆➈	�➀	➁➂"➆	➀➆	❹�❺❻	❸�❹���	❽�❹�	�❽❺❻❸➀	➁❽➂❹❷	�❹➄❹❽➅❽➄	 ➁❽➄❹➀❽❻

�❶➈➂❸	❸❽❸	➁❽��	➁❽��➂�	❽❷❽➅❻	➆��➂	➁❽�❽➆"	➁➆	��❽➆�	��❻➂❸	❾➀❸➂�

❾❿➀	 ❷❹❶❽➄�	 ❽➄❹➀❽❻	 ➁➆	 �❶➈➂➀	 ❸�❽❷➄	 �❹➄➂❷❺❸	 ❸➀�	 ➁❽�❽➆"	 �❹�➆�	 ❽➂➆

❸�❹���	❸�❺❻❸�	�➅❹➆❸	�❽❷�❻❸	❸��❻�	❽❺❿�➂❸	➃❹❶��❸	�➁❽❿�➆�	➃❹❶��

�❹➀➆�	➃❸	➃❶��➂	�❹❸�	�❹❽❹➀❽➆➈❸	➁❽�❼❽➀	❽❷❽	➀➆	��❽➆�	➀➆➈❹➂❹	➁�❹❸

➁❽❻➂❹➂	➁➆	�❹�"�❸	➀�	�❹�❷➅	��❽➆�	�❹➀➀❹❿	➃❸❹	 ❽➀�❹❼�➀❼➄❽�	❽➈❹�

�❹❻➈	❽➈❹�	�❹➀➆�	➃➄❸	�❹❽❷❽➅❻	�❹"❹��	➀�	➁❽�❹❻�	�❹�❽�	�❹❽❹➀❽➆➈	➁❽➄❹�

➁❽❽�❽❽❹❹❻❹	➁❽❽�❶�	➁❽�❻�	➁❽�❶❷	�❹➀➆�❹	❽➀�❹❼�➀❼➄❽�

��❹➄❿	❸�➀➆	�➀	❼➆➂❿	❸�❹���	❸�❺❻❸❸	➁❽❽❷�➈➅❸	➁❽➄❽❽�❹�➂❸	➀"�

��❺	 �❽�➅❸	 ❾❿	 ��❹��➀	 �❹�❽��	 ❹➂❿	 ➁❽➈❷➆❹➂	 ➁❽❻➄❹➂	 ❹�❶❷❹❸	 ❸➂❹�➂�❹

❝➀�❹➂�

�❹❸	➁❽➄❹➀❽❻	❸❻➈�➂	❽�❹��	❹➀	➃❽��	❽�❼❽➀	❽❺➄❿��	�❹❻�	❻�❽�	➁�

❸❺	��	❽�❽❹❹❻	�➀	❽➄�	$➁❶%	❹���	➀➆	❸❺	��	❸❹❹❻	�➀	�❹❸	$%	➃❽�❽	�➀

➁❸�	❽➀�	❸❻➈�➂❸	❽�❹��➀	�❹��➂	❸�❹��	❸➂	➆❷❹❽	❽➄�	➀��	❽���	➀➆

❽❺➄❿��❸	�❹❻�➀%	❹➀	$%	➁❽➄❹➀❽❻2➁➀❹➆❸	��	➃❽�❸➀	❸��	❸❽❸❽	$❽�❼❽➀

➁❸❽➀�	��❷➀	❾❽�	➁��	❶❸➄�❸➀	❾❽�	❼❹➀�➀	➁��	����➀	❽➄❹➀❽❻❸

❸❺	➀�❷❽�❸	❽➀"�	$%	❸�❹���	❸�❺❻❸	❸❽❸❽	❹➀�	➀�❷❽�❸	❽➀❹�	➃❿➀❹	$%

❹❽❸❽	 �➀	 $%	 �❹❻➈➀�	 ❽❷❿	 ➁❽�➄�❸	 ➃❽�	 ❷❻�➀	 �❹��➀	 �❹�❽�❸	 ��❹❽

➀�❹	 ➁❽❷�❻❸	 ➀�	 ��❶➂➀	 ➀❹❿❸	 ��	 �❹❻➅➀	 �➀	 ➁❽�❹➂➆	 ��❹❽	 ➁❽�➆➈

➁➀❹➆❸	��	➃��➀	❹❽�❿➆	��	�➀	❽➄�	❸�❹���	❸�❺❻

➁❽❽❷�➈➅❸	➁❽❷�❻❸	➃➂	➁❽���	❾❿➀	❸�❽�❸	�❽❷�➈➅❸	❸�❹��❸	�➆❹➄�

➀�	❹❺❸	�❽➆"➂�	❽�➀�❸	❸���❸	�❹❽➄❹➀❽❻	➃�➀❻�	�❹❻➈�➂	❽➀➆�	➁❸	➁❹❽❿

➁❽➈❽❼❹��❼➅❸	��	❸�❽➀❻➂❹	➁❽❻�➂❸	�➄❼�❸➀	�➆❽❽➅➂	❽➄❹➀❽❻❸	➁➀❹➆❸

❹�❻��	➁❽❽❻❸	❻�❹�	➁➆	➁❽➀�❸➀	��❹❽	❸➀❹❷❶	�➀❹❿❽	��❽❽❻➂	➁❶	�❽❸	➀��

��➅❹➈	❽�➀�	❸➈❼❸➂	�❹➆➄➂❽❸❹	❸❻➈�➂❸	❽➄�➀➀❹❿	➁❽➈➅❹➄	➁❽➄❽❽�❹�➂	

��❶➅➂�	❽❷�❻❸	�❻�➂➀	➉❹❻➂	��❹❽	��	���❹�	�❹�"➀	❹�❽➈➅❸�	➁❽❽❺➄❿��

�❹��➀	�❹�❽�➀	➁❹��➀	➁➄❹"�	��	➁❸	➁❶	❹�❽❶❷❸	�❹�❻�	�❹❽❹➀❽➆➈�❹	➁�❷❹�➆



µπ

❽❷�❻❸	�❻�➂❸	➃➂	❸�❽"❽❸	❹➀❽�❿	❸��➄	❸�❹���	❸�❺❻❸	➀➆	�❹�❽❷➂	❹➆➄➂➄❹

❽❹➀❽�❹	❸❿❽�"	�❹➂❹�➂�❹	❸❷❹�➆	�❹➂❹�➂�	➁❽❷�❻	�➀❹	➁❽➄❹➀❽❻	➁➆	�❶➈➂❸❹

➁❽➆❽❽➅➂❹	❽❷�❻❸	❸�❹�❸	➁➀❹➆�	➃�❹�➂�	�❹❷➂➆❸	➃➂	�❿❽➄	�➀❻	➁❽➄�➂➂

��❹❽	�❽❼➅❽➀�❹➀➈	❸❷➂➆	❻❹�❽➈�

➁➀❹➆❸	 ➁➆	 �❽➅❻❽	 ❸��❸	 �❹�❿❽❸❸	 ➀�❹➂�	 �➂❶❹❷	 ➁❽➄❽❽�❹�➂	 ➀"�

�❹➂❷❸	��	��❽�	❾❿	❹➀�	❸"�➆❸❸	❽��❹➂�	➁❶	❽❹❼❽�	❽❷❽➀	❸��	❽➄❹➀❽❻❸

❝❸➀	�❹➂❷❽❸➀	➇�❹�	❸❽❸�	�❽❺❿�➂❸

❸➂	➆❷❹❽	�❹❸	➀❹❿❸	��	❹❿❹��	�➀�➂�	➁❷�	➃�➀	❸➂❶❹❷	❸❺	❹�➀	��❸

➁❽❽➄�❷❹➂❸	 ➁❽❽❹❹�❿➆❸	➁❽➀❿�	�➂��➂	�❹❸	 ❽�➂❹	�❹➅�	❸➂	 ��❹➂

��❶➂	�❹❸	❹➀�	❸➄❹➂��❹	�❷�	➆❹❶➈➀	❽➀�	❸❺❸	➁➀❹➆	❽❽❻	➁❽❽❶❹➀❹➄❿❼❸

�❽➀���❽❸	❸��❻�	�❽�	�❹➂➆❸	➆➅�❸❹	➁❽�➆➈❸	➀➆	➀❹❿❽	�❹❸�	❸➂❿

❾❽�"�	��	$%	❷❹�➂	�❹➂❷	❹❺	❽➄❹➀❽❻	➁➀❹➆�	❽❷�❻❿	❹❸�❿❽�	�❷�➅➂❹

➁❽�➈�➂❹	❸�❽❼❽➀❹➈❹	❾❹➀❿➀	➃❹➂❸	❸❺	➀���❽➀	❽���	��	❸��	❾�❷	�❹�➆➀

➁❶	❸��❸	❹�❹�	❹❿➀❿➀	➁❽���❸❹	➁❽➀❽❷❸	��	�❹"❽➀❹	➅➈❼➀	➀❽❻�❸➀❹

❽❷➂	��❹❽	❹➄➂➂	➁❽�❽❺❻➂	❾❿	➀❿	�➀	❽❷�❻❸	�❹�❽"�	$%	➁❽�➄	➀�	➆❼��

�❷�❹❿➂	�❹➂❷	❸❺	$%	❸"❹�	❽➄��	❸➂	❸❺	➀❹❷❶�	➀��	➃��➈

❽❷�❻❸	�❹�❽"❸	��	�❽�➅❸➀	➃❷❽�➈��	❹�➀	��❸	❹➂❿	�❹❽❹➂❷➀	❷❹❶❽➄�

���➂	❾❿	❽�➂❶➀	❸➄❹�	❽❷�❻❸	�❹�❽"❸	❽❶❽❸➄➂	➀�	➁❷❽�➈�	➉❹❻��	➁➀❹➆➀

❝❾�➂❸�	➀�❹➂�	��❺

�❹�❽"❸	��	❶"❽❽➀	➁❽�➂❽❽�➂	�➀	➁❸	➁❽➄➈�	��❹❽	➁❸	❹➄➀�	❸�❹�❸	❽➀❹❷❶

➉❹❻��	�❹�❽"❸	��	➃❽�❸➀	➁❽�➂❽❽�➂	�➀	➁❶	➁❸	➉❹❻	❽➈➀❿	❽❷�❻❸

·‚ÓÎÂ ·‡˘ÓÎ ˙ÂÈ„¯Á‰È„¯Á ‡Ï‰ ·Á¯Ó· ‰Ï

�❹�❽❻�❸	�➈❹��	❾�❹�➀	❾�➂➄	❸❷❹�➆❸	��	❻�❹➈	❹�❹�❽��	❷❹❷	➁➆	❽➀�	➆➅➂❸

➀�	➁❽➆❽❶➂	❹➄❻➄�	➁➆➈❸	❸➆❽➅➄➀	❹�	�❹❽➅➀	❹❽➀�	❽�❽❹❹➀�❸	➁❽➂❽	❸➂❿➀	�❻�

➃❹❹❽❿➂	❸❽➄❻❸	��❶➂	➀�	❹�❿�	➁➆	➅➄❿➄	❷❹❷	➁❽➀�❹�❽	➁❹�❷�	❷❹❿❽➀❸	❸❼➂

➁➅❹❻	�❹❸�	➃❽�➂	�❹❸	❸❿�❷➂❸	➀➆	❸➀❹➆	�❹❸	➁❽➅❹➈�	❸❽➄❻❸	�❹➂❹�➂	➀❿�

❸��➂	➀❿�	➁�	���❽❸➀	❼❽➀❻➂	➀��	❸❿�❷➂❸	➀➆	❸➄❻	�❹❸	➁❶�	�❻�	❶❸➄

➁�	�➀➈��	➀�	❹❽�❿➆�	➆❽❶�➂	�❹❸	��❹�❽➈"�	❽�❹�	❹�❽"❹❽	➁❹➂❽➅�➂�

❽�❸	 ❾❽❽�	 ❽➄�❹	 ❽❷➂➆	 ➀�❶❽	 ➀�❹	 ❼�➂➀❹�	 ➀�	 ❸❼➂❸	 ❸❺	 �❹�➆"	 ❹❽❸❽
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❽���❿❹	➁❽➂❽	❸➂❿	❽➄➈➀	➃�❿	❽�❽❽❸	➁❽�❽�❽	➁❸❹	➃❻	��	❽➈�	➀�	➁❽�➄�➀

❞❽➀	❺❽❺➂	�➀	❸❺	➀��	❷❻➈	❹❸�➂	❽❽➀➆	➁❽➅➆❹❿	➁❸❹	❽➄➀❼�	❻❹❷	➁❸❽➀➆

�❹➅➆❿❽�

�❽��➂	➀➆	�❽❼➅➀➈	�❹�➅❽❿	➁❽➅❽➂➆➂	➁❽➀❽➆➈	❸➅❽➄❿❸	➀❹➂	❸❿�❷➂❸	➀➆

�❹❺�❿�❹	➁❽➀❶❷�	➁❽➅❹➂➆	➁❽��	➁❽❺❶��	➁❽�"❽➄	❾❹➂➅�

❸���	❸❷❹�➆❸	➀➆	❻�➈➂❿	❸��➄�	➁❽➀❽➆➈❸	❷❻�	❷❹❷	➀�	❸➄❹➈	�❷❽❶��

�❤���❿�	❻❹❷�	➃❶➀�❸	��	❹➄➀	❸�➆�	❸❺

�❽❸❺	➃❹❼�	❷❹❷	�❽�➂	�➃❿�

➁❽➆�❹�	❸➀❽➀❸	❷➆	��❹�❸➂	❤➁❽❷�❹➆	�➀	❹➄❻➄�	❤❸❿❿	❹➄❽➀➆	�❿➀❿➀	❾❽��

��❻�❸	��	❸➈

➁❽��❷	�❹�❿➄	➁❽�❹❼	��❹❽	❹❽❸�	❽�❽���	❸➂	❽���❿�	❷❹❷	❾�❷➄	�➆➂���

❸➅❽➄❿❸	��➆➀	❹❿�❷�	❾❽�➂➂❹	➇❽➅❹➂	�❹❸	�➁❽�❹❼

$%	➃�❿	�❹�	�❹❸�	❹➄�❹�	➀➆	➆❽��❸➀	❸➂❽➄➈	�❸➂➂	➅➆❹❿❸	➀❽➆➈❸	➁❶

❻❹➀�➀	❾❽�"	�"➆➂➀�	 �❹❻�➂	�➆❹"	❹�❹�	➁❽➆➂❹�	❹➄❻➄�	�❸❺❸	➃➂�❸

��"�	❸❺�❽�	➁❽❽➆❹��	$%	❹�❹�

�❹❸	❹�❹�	❸❷❽�❼➂	❹❺	❸❷�❹➆�	❸��➄	�➀	➀��	➃➂➄➂�	❼➆➂	➁➄➂�	❷❹❷

➁❷❹�❸	 ❻❹❷�	 ��❿�	 �❹�❹�❸	 ��	 ❽➀	 �❹��➀	 ❽❷❿	 �❹➄➂❷❺❸❸	 ��	 ➀"➄➂

❽��	�❽�	❸❼➂❸�	❾❿➀	�❹➅❻❽❽�➂❸❹2➃❽��	�❹❼➂❸	❽���	��	�❹"➂➀	��➈�

�❼➀❹�	�❹➄➄��❸�❹	�❹➀❽➆➈

�❹❸	�❽❽➀�	�➀	➁�	❸❽❸	�➀	❷❻�	➇�	��❻�	➀��	❻�➅❿�	➁��	❽�➀❻�❸�

�❽➆❸	���	➃❶➅❹		➃�	�❹❻�	❽➄�	❹❽�❿➆	❸❺�	❹➂❿�	➃❹"�	�❹➆❽���	�➂❹�

�"�	❾❽�"	$%	❽�➄❽❻�➂	�❹❼	�"➂	❸❺	❽➀�	❻❹❷❸➂	❷�❼❹➂❹	❽➄➂➂	❷❻➈➂

�❸➀�❸	➁❽��❷�	➁❹❿❻�

�❹❻�❸➂	�❶❹�➂❹	➃➂�	➇➅❹➄	�❹❻�	❽❷➂➆	➀�❶❽	➀�	❹�❷❻➂	�"❹❽	➆❶�	�❻�➀

❽❷➂➆	➀�	❹�❿�➀➀	❾❹➂➅❸	�❷❻➀	❷❹❷	��	➃❽➂❺➂	�❹❸	➅➆❹❿❸

➅❽❹➈➂❹	❼��	➀❹��	�❽❸�➂	�❹❸	�❾❽�"	❸���	➁❽➄❹�➄❸	��	❾➀	➃��	❽➄��

��❹�❽�❸➂	 ❷❹➂➀➀	 ➁❽"❹�	 ❹➄❻➄�	 ❾➈❸➀❹	 ❸➀❹➆➈	 ➇��➀	 ➁❽"❹�	 ❹➄❻➄��

�➃��➀	��➈�	❸➂	❾➀�

	❹❿❹❽❻	��	�❹�❿➀	❻❽➀"➂	❷❹❷➁❽➀❽➆➈❸	❷❻�	❽➄➈	➀➆	➁❽➈➀❹❻	❹➄❻➄�	❸�❽"❽�

➁❽��❷	�❹�❿��	❹➄�➅❽➄❿�	➁❶	❹➄�❶➈�	�❽➆"	❾�➆�	❷❹❷	➀�	❹➀❽❶	➃�	➁❽�❽➆"❸



∂±

❾❽�➂➂	 ❷❹❷	 �❹�➅❿	 ➀�	 ❸➂�➆	 ❹�❶	 ➀➆	 ➅❽➂➆➂	 ❹❷❹➆�	 �➂❹�	 �❹❸	 �➁❽�❹❼

��❻	❽➀�	❾❽❽❻➀	��➈�	��❿	❹❽�❿➆	�❿�❸	��➆➀

�❹❷❹�➆	➀�	❸❺❿	❶❹➅�	�❽➄❹❿➂❸	�➀❷	��	❻�❹➈❹	�➂❹�	�❹❸	�❸�❹�	❸���

�❹�➆➀	❾❽�➂➂	�❹❸�	�❹❸	➃❽❽➄➆❸	�❹➂❷❹�❸	�❹�❽❻��	❽�❽�➆	❽➄�	➁❶

❷❹❿❽➀�	❽➄❹➂❿	❸��❸	➃❽�	$%	❽➀�	�❹❽❷�❻❸	�❹❿❺�	❸❺❹	$%	�➀	❽➄�❹	➃�❹�

	❽➄❹➀❽❻	�❹❻�	❽�➂❹➆➀	➀❹❿❸	�❹�➆➀	➀❹❿❽	❽➄�	❽➀�	�❹❽❷�❻❸	�❹�➂➀❹✉

❽➀	❸�❹➆	❸❺�	��❹❻	❽➄��	�➀	➀➂➅	❸❺	❽➀❽���	❸➈❽❿❸	❹❸❹➂❿	❸��❸	�❽

➀❹❿❽	❽➄�	❸➈❽❿❸	�❹�➂➀	❽➀�	➀➂➅❸	❸❺	➀��	➁❽➀�	��❹❽➀	➁❽❽❻❸	��

❽➀�	�❹�➀�	➀❽❶�	❽❷�❻	❹➂❿	❸��➄	�➀	❽➄��	➆❷❹❽	❽➄�	$%	➀❹❿❸	�❹�➆➀

➁❽➀��➂	➁❸➀�	➁❽�❑❹➂❷�❸	$%	➁❽❽❷�❻❸	➁❽❶❹❻❸	➀❿�	➀�❹�➂	❽➄�	➀��

➀"�	 ❹➀❽➈�	 ➁❹�➂	 ➀❿�	 $%	 ❺➀➆�	 ➀"�	 ➉❽➄❺❽❹	 ➀"�	 ❝❽➄��	 ❹➂❿	 ❽�❹�

❸❷❹�➆❸	➁❶❹	�❽❼❽➀❹➈❸	❸❷❹�➆❸	➀�	❻❹❿❸	❸❺�	��❹❻	❽➄�	$%	����	❽�❹❼➄

➁❽�❽➆"	�❽�	��❹❻	�➀	❽➄�	$%	❽�❹�	➁❽➀��➂	➁❸	➃❽�	�	❽➀�	❸❽❽➄�❸

➁❶	�❹❸	➃❽❽➄➆❸	$%	❸❺❸	�➈❹❻➀❹	❸❺❸	❷➂➆➂➀	❹➆❽❶❸	❽➀�	➀❽❶��	➁❽➄❹➀❽❻

❸❿❿	❾❽➀➆	❾❹➂➅➀	❸➀�❸	➁❽�➄�➀	➁❹�❶➀	❾❽�❹	��❻�❸➀	❽➂	➀�	�➆❷➀

➀��	➁❽➄❹➀❽❻❿	❽➀�	➁❽❷➀❽❸	��	❾➄❻➀	❽���❻	❽➄�	➁➆➈	❸➄❽❷➂	➁❽➄❹�

�➃❹❹❽❿�	��❹❻	�➀	➀➀❿�	❽➄�	➁❹❽❸

❸❹❹❸➂	❸�❹❻�❸	❸➈❽❿�	�➀➂❹➅➂❸	�❹❽❷�❻❸	❽❿	❸➀❹➆	❷❹❷	➀�	❹❽��❷➂

��	�❿➈❹❸	❸➄❽�	❸➈❽❿❸	❽❿	➃❽❽"➂	❷❹❷	❷❻�	❷"➂	�➆	❸�❹��	❸➀�❶➂❹	���➂

�❹��	�❹➀�❶❸	❹�❹�➆�	➁❽�"❽❽➂	�❶"❽❽➂	�❽❸�	❸➂❹	�❽❸	❞��❹❽	➁❽➀�➀	❹❽❽❻

➃�❹�➀	�❹��❹➈➂	➅❻❽❽�➂	❹➄❽�	❷❹❷	�➀❹❿❸	�❹�➆➀	➀❹❿❽�	�❹❸	��❺	�❹�➂➀	❾�

➃➂❹	❸❿➀❸❸	➃➂	�❹➆�❹➄❸	�❹➀�❶➂➀	❹�➄❹❹❿	❽❿	�➆�➀	��	��➈�	❾�	�❹➀�❶➂

❸➀❿�❸	 �❷➆❽❸	 ➃❹❶❿	 ❽❷�❻❸	 ➁❽❽❻❸	 ❻�❹�➀	 �❹�❹��❸	 ❸➀�	 ➁❶	 ❹➂❿	 �❷❸

❸➀�	�❹➀�❶➂➀	❹➅❻❽❽�❸	➁❽➄❹�	➁❽➄❽❽�❹�➂	❽��"	�❹�❽�➂	�❹➆➄➂❽❸❹	�❽➀➀❿

❷❹❿❽➀❸	 ❾❹��	 ❷❻❹❽➂❹	 �❽❷➄	 �❾�"➂�➀	 ❹�❹�	 �❿➈❹❸	 �❹❽❷�❻❸	 �❻�	 ❷"➂

❸��➂❸	➃➂	❷❹�➂	❸�❻��❸	❹�➆➈❹❸�	➇�	➀➆	❹➀❽❶	➃�	❽➄❹➀❽❻	�❽➆"➀	❸�❹❹�❸�

���➈��➂	❾❿�❹	❽❷�❻❿	❹➄➂➅➀	❸❿❽�➂➂	❸�❹❻�❸	❸➈❽❿❸	➀�❹�➂❸	❽❷�❻❸

	➁❽❽❷�❻❸	➁❽❶❹❻❸	➀❿	❽���	➀�	➃❸	❸➀❹➈❿	�❹�❽❶➄	❹➀✉➁❽➄❹➀❽❻�	�❹�❽❶➄	

	❸➂❹"➆	�❹�❽�❻	❸➀	�❽	�❽❼❽➀❹➈❸	❸�❽❺��❹	❸➄➂➂	➁❽➄❸➄	➁➄❽�	➁❽�❻�✉➃❸	

❷❹❷	➁❶	❷❹❿❽➀�	❽❷�❻❸	❸❼➂❸	❽�❽❿�	���	❹➂❿	 ❷❹❿❽➀❸	�➆❹➄�	��➂"	➀�

➁❽➀❽➆➈	❷❹❿❽➀❸	�❶❸➄❸	➃❽�➀	❸❽➄��❹	�❽❷�❻❸	❸��❻❸	➃❽�	�❹�❽�	�❷❽❻❽	❸❹❹❸➂

�❽❸	❹�❹�➆�	�❽❷�❻❸	❸��❻❸�	❽➄❹➀❽❻	�❽➆"➀	❷❹❶❽➄�	❽❿	❹�❽❶❷❸	➁❽��	➁❽❷�❻
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➁❶	❝�❹➂➀❹➆❸	❽➄�➀	❸�➀➂	�❹�❽❶➄	�❽	➁➂"➆	➁❸➀	�❽❶➄	❽�➀�❹	�❹❶➅	➁➀❹➆

❻❹�➈❸	❸❽❽➈❹�	➀��	�❽➄❹➀❽❻❸	❸��❻➀	➁❶❹	➁�❹❽❷�❻	➁"➆➂	�❽❷�❻❸	❸��❻➀

❹�	➁❽❿❹❺	❹❽❸	�➀�	❷❻❹❽➂	❷➂➆➂	❽➀➆�➀	➁�❹�	❾➈❹❸	❸❺	❷❽�➈�	�❶�➅➂	�➀❸❹

�❽❷�❻	❸❶➀➈➂�	➀❹➆➈➀	❹�❻�	❹➀❽�

❸"❹��❸	❽��❻	➃❽�➂	➁❽❷�❻	�❹❻➈❸	❾�	➁❽❽❺❿�➂❸	➁❽➀❽➆➈❸	❷❻�	❸❽❸	❷❹❷

❹❿❽�➂❸	❹❽➀�	❷❹❶❽➄�❹	❹➄➂➂	�❸�❹➂	❽❷�❻	�❹�➀�	��➀�❸➀	❹❶❸➄	➁❽�❻�	➁❽➀❽➆➈

❹➀�	 ➃❽❽❹❹➀❸	 �"❹��❹	 ❽❷�❻❸	 ❸❼➂❸	 ❽��❻➂	 ➁❽��	 �❹➆❽���	 ��➂❶	 ❷❹➂➀➀

➃➂	➁❽❷�❻	➁❽➀❽➆➈	➁❶	❹➈���❸	❸��	❸"❹���	❽➂❹❽❸	➇❷❸	�❹➆❽��	❹➈���❸

➁❽�❹❹�➂	❸�❿�❹❸	❸"❹��❸	❷➄➀��	➃➂❻➄	➃❶��	❸�❹��❹	�❹❽❷�❻❸	�❹❶➀➈➂❸

➁➀❹➆➂	 ❹�"❽�	 ➁❽�❹�➄	 ➁❽�❽➆"	 ➁❽��❶➂❹	 ❸�❽�❽	 ❽❷❽➂➀�❿	 ➁❽➂❹��	 ❹❽❸�

❸�❽��	➁❶	❸➀❽➀�	❸��➆	�❻�	❸➆��	❹➂❹❽�	➁❹❽	❽❷➂	➁❽❽��❸	�❹➆❽�❸	❷❹➂❽➀❸

�❹�❽❻�❸	�❿�➆➂	➀�

Ú‰¯Â˙Ï ÌÈ˙

�➄❷➀➈	❸��❼❹➂❹	➃➂❻➄	❸➂➀�	�❹➀❽➆➈	�❻❹�	❸❼➂❸	�❹�❽❻�❸	➁❹❽	❽➄➈➀	➆❹��❿

❽�❹❺�	➀�	➉��❸	❽�❻��	�❹➄❹�❸	�❹�❽�❽❸	❽❷❽➂➀�	�➆➅❸	➁❹�❽�	➀➆	➁❽➀➂➆

➁❽➅❹�❹❼❹�❸	�➈➅➂	��	��➆❸	➀�	❹➈❹➅�	➁❿➅➀	➁❽�❽❽❻	➁❸	➁❸➀�	❸➆�"❸❸

�➂❷��➂	 ❸❷❹�➆❸	 ��❻➂➀	 ❽�❽"��	 �❹�❽�	 ➀��➀	 ❽❷❿	 ➁❸➀	 ➁❽�❹�❷❸

➀❹➂	��❹❽	❷➄➀��	➃➂❻➄	➃➂❺�	❸➂❽❽➅➀	❹�❽➈➅❽	�➀	➁❸�	��❻	�❽❹	➁❽❽�➀"➆�

❷❻�	➀❹"➀"	➃❽�	➇�❸	❽➀�	➁❽➀"➀"➂	❹➀�	➁❽➄❹➈�➀➈❸	❽➄�❹	➁❽➄❹➈➀❼	❸�❹➀�

❝❹➀	�❽❿❺➂❹	❽❷��➆	❸➂➀�	��➆➀	❼�➂	❻➀❹�	�❹❸	❹❸➄�➂➀

�	➆❽❶❸➀	❽❷❿	❝	❷➆	➃�❿	❽➄�	�❹❿❺❿�2��❹➆❽�➀	❝

❸➂➀�	➇➆❹❺	�➁❽➂❽❽➅➂	❹➄❻➄��	❷➆	❸➈➂	�"❹❽	�➀	❸���

�➀	 ❽�❹�	 ❽❿�	 ❷➄➀��	 ➃➂❻➄	 �❽�➂	 ��❸➂	 ❷❹�➆➀	 ➀❽❻�❸➀	 ❾➀	 ❽�❷❿	 ❺��

❸➆�➀	�❹➆❽�❸	��	❸❻❷�	❽➄��	❸❺	➁❹➂❽➅�➂❸	➆❽❶➂	❽➄�	�❹➆❽�➀	➃❽❽➄➆➂

�❝	❸➆��	➃�❿➂	�"�❹	❝

❸❹❹�❶	�❹�➂❿	�❹�	❽➈	➀➆	➇�❹�➂❸	�❹➆❽�❸	➅➈�➄	❶❽�❻	❻�➂	❽➆❶�	❼➆➂➀

❝❹�	➁❽➈���➂❸	❽�❶➀❹	❹❽�❶➀	➁❽➆❷	❽➂❽➂�	❹❽❸	❸❼➂❸	❽��❻❹

➁➄➂❺�	➁❽����	❸➀❽�➅❹�	➀�❹❽	❽➀	�➈❽➅	��❹�❽�❽�	❹➀❷❶�	❸���❻	❸➀��

➀➀❶�	�➀	❸❺�	❸�❹�	❸���	❸➈❽	��❷	❸❺	$%	❷❹➂➀➀	❽❷❿	➁❽��❹❽❹	❽❹➄➈❸
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❸���❻❸	❷❹�➂	❼❹�➈	�➀�	���❸	➀➆	➁❸➀	➁❽��❹❽�	❹�	❹❸�❽➂	➁❽�❽❽❻➂�

��❹��❻�❸➀	➃❹"�	➁❽�❽❶�➂

�❿�➆➂	➀�	�❽�❸	❽➆❶��	➁❶	❽➂❹❽❸	➇❷❸	�❹➆❽��	➁❽➀❽➆➈❸	➀�	➁�❷➂�❸

➁❽�➆	 �➆❽��	 �❽❷�❻❸	 ❸��❻❸	 �➄❽❻�➂	 ❹�❹�❽�❻	 ➀➆	 �❷➂➀➂	 �❹�❽❻�❸

	❸�❹�➀✉	➁❹❽➀	❷❹➂❽➀	�➆��	��❹❷➂	➁�	➁❶	✉❹➂"➆	❸�❹��	❽➂➂	�����➂	

❸"❹��❸	❽��❻	�❹�➆�	❸��	�❹�❽�❻	❹❺	❸❷�❹➆➀	�❽❷�❻❸	❸��❻❸	➃➂	�➀❻

➁❸	➁❽❽➄�❹�❸	➁❸❽❷❹➂❽➀	�➄❽❻�➂	➁❶	❹➂❿	�❽❼❽➀❹➈❸	➁�❹➀❽➆➈	�➄❽❻�➂�

�❹➈���❸❸	❽❷�❻❸	❽➀�❷❽�❸	➀❷❹➂❸	�❹�❽�❷➂	�❿❽➄	�➀❻	➁❽�➀➂➂	➁➄❽�

❷❻❹❽➂�	 �❽�❹➆➂�➂	 �❽❸❹	 ➁�❹❽❷�❻➀	 �❹�❽�	 ➃❽➆➂	 ❸❹❹❸➂	 ❽➂❹❽❸	 �❹➆❽��

❸��❻❸	❾❹��	❶❹❺	��	❹�	❾❹❷❽�	�❹"➂➀	➁❽➄❽❽➄❹➆➂❸	➁❸��	➁❽�❹❹�❸	�❹�➆�

➁➆➈	�➀	❹❶"❹❸	❽❷�❻❸	➁❽❽❻❸	❻�❹�➂	�➀❻❿	��➂❶❸	❽�❹➆❽�	➁➀❹�	�❽❷�❻❸

➃❹➆➂�	��❺	�❽�➅❸	➀�➂➀	❾❿	➁❽➀❽➆➈❸	➀�	�❹❽❷❹❻❽❽❸	➁❸❽�❹➄❹❿�➀	❸❻❿❹❸❿

❝❽�➀❹❺�

$%	�❹�❸	❹❽❸	➁❽❷�❻❸	❸���❻❸	�❹�❷➄�❸�	❸�❽❽❸	�❹➀❽➆➈❸�	➁❽➂❽�	➁❶

➇➀��	➁❽�➅➆�➂�	❸➀�❸	➁❽�➀❽❶�	➁❽�❽➆"	❾➀	�❽	❸➈❽�	➁❹❽❸	❽➀	�➈❻�

❸��➆	�❻�	❽➂❹❽❸	➇❷❸	�❹➆❽�➀	➁❽❿➀❹❸	��➆�	➁❹❽	➀❿	➀��	➁❽��❷	❷❻�❹

➇❷❸	��	➁❽❷➂❹➀❹	�❽��➆	➁❽➀➀➈�➂	$%	❸➀❽➀�	❽"❻❹	�❻�	❷➆	❸➀❽➀�

➁❽❿❽�"	➁❸�	➁❽➄❻�➂	➁❸➀	➃❽�	$%	�❽��➆	$%	��❷❹➅➂	❸�❹"�	❽➂❹❽❸

➁�❹�	��❹➈	�➀	❸❺	$%	�❿�	�➀	❸❺➂	��❹�	➁❽➀��➂	�➀	➁❸	�❹�➆➀

�➆➄❹➂�	$%	❽�❷	❾�❹❽❸	➁"➆�	��❽❽❻➂	��❶➅➂	❸❺❽�	�❽	$%	��❷	➁❹�➂

➃➀"➆	�❹❽❸➀	❾➂➂

➃❹❶❿	 �❹❶❸➄�❸	❽➅❹➈❷❹	�❹❽�❽�	�"➆➂❿	➃�❿	❶"❹➂	❽�❷❸	➁❽❽❻❸	❻�❹�

❾❹�➂	❷❹➂❽➀�	❸➆��❸	➁❶	➀❽��➂�❹	❸��	❷❹�➆➀	�➀❹❿❽	 ❸❷➂�❸	�❹"❽�❻

�❹�❽�❻	➀➆�❿	❸��➄�	❸➂	�❹❽�➂❹❻❹	�❹❽➄�➀➆❹�	➃➄❽��	�❹�❼➂	➀�	�❹➄❹❹❿�❸

�❹➆❽�❸	�❽�➀❽❸�❹	�➈�❹�➂	❸❽❽�➆�	➁❽➀❽➆➈❸	➀�	➁➀❶�❸	�❹❸	��❹❽	➇�	❸➀❹❷❶

➃❹❹❶➂➀	�➄❽❹"➂	❸➂❶❹❷	�❹❸	❽�➈❹❻❸	➁➄❹"�➂	➁❽➆❽❶➂	➁❸	❹❽➀��	��➂❶�	❽➂❹❽❸

❸��❻❸	❽❷�❻❸	�❺❶➂�	�❽❻�❺�❸	❸��❻❸	➀�	�❹��❸	�❹❽❹➄❶���❸❸	➀�	�❻�❸

➁❽➀➆❹➈❸	 �❹❷➅❹➂❸❹	 ➁❽➈❹❶❸	 �❹❽❹➄❶���❸❸	 ➃❹❹❶➂➀	 ➀➀❹❿	 ➁�❿	 �❽❻�❺�❸

�❹�➈➅�	���❹�➂	❷❷❹�❸	❽�❻➈�➂❸	��❸❹	�❽�❸	➃❽�➀	❸➄❽❷➂❸	➃❽��	�❻�➂�

❸❽❼��❹➂❷	➀❿	➀�	❸➂❹❽�➀	❹➂"➆➀�❿	❽�➀❻	➁�	➁❶	❽❺❿�➂	❽�➄�❿

�❹❽❷❹❻❽❽	❸�❽�❻	�❹❽❹➄➂❹❽➂	❻❹�❽➈➀	➁�❹❶❿	➁❶	��❹�	��➂❶❸	❷❹➂❽➀	➁➀❹�

❹➀�	➃❹��❽	➁❸➀	�❽➄➆➂❸	❽❺❿�➂	���➂❿	❹➄❽❽"	➁❽➄❽❽�❹�➂❸	➃➂	➁❽���	❻❹�❽➈
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❝➃➂❼❹�	❽➄➂	❸❺	➃❽❽➄➆�	�➂��	➁❽��❷

❸❺	➀➆	��❻➂	❸❺❽�	❹�➆	$%	➀❿�❸	��	❻�➈➂	❸❺	��➂❶	❷➂❹➀	❸���❿

❹❽�❿➆	 ❾➀❽❹	 ��➂❶	 ❷➂➀�	 ❸�❽�❽	 �❹❻��	 $%	 �❹�"❹���	 �❿❹❺	 �➀	 ❽➄�

❻�❹➀	➀❽❶�	�❻�	�❹❻��	❸➂	❹➀	❻�❹➀	$%	❽�❼➂❹❿❽➅➈	�❹�➆➀	$%	❷❹➂➀➀

$%	➃❽�➂��	$%	➁❽❽�❷❹❻	$❸�❽�❽❸	�❹❻�➀%	❻�❹➀	❸➄�	❽"❻	❷❹➂➀➀	❹➀

�❽➄❽"�	❸❽➆�	❹➀	�❽	❸➄❹���❸	➁➆➈�	❸❽�❹��	��❹➆	�➀�	❸�❽�❽	�❹❻�

�❹❽❸➀	➀❹❿❽	$%	➁❽➂❿❻	��❹❽	➁❸�	❸❺�	�➀	❸❺�	❹❸�➂	�❽�	��❹❻	❽➄�

❹❸�➂➂	�❹❼	��❹❽	❸��❻➂❸	��	�❻�➈➂	$%	���❸	��	�❻�❹➈	��➂❶❸�

➁❽➂❹❻�	 ❽➄❽➂	 ➀❿�	 ❻❽➀"❸➀	 ➀❹❿❽	 ��➂❶	 ❷➂➀�	 ❽➂	 ➁�➅	 �➀	 $%	 �❻�

➁❽�❻�

➁❽❷�❻❸	 ➁❽�❽➆"❸	 ➀�	 ➁❸❽�❹❽❹�❼��❸	 ❽❿	 �❽❿❺❸➀	 ❽➀❹�	 ❽❹��	 ➃�❿

➁❽➀❹❷❶	 ➁❽�➅❻	 ➁❽➀�❸➀	 ➁❽"➀�➄	 �❹�	 ❽➈	 ➀➆	 ���❹	 ➆❹"�➂	 ➁❽❷➂❹➀❸

❹�❽❶❷❸❹	◗❜	❝	��❻❘	��❹❽	❸��❸	�❹�❽❸❺	❹❽❸	�❽➀❶➄��❹	❸�❽❼➂�➂�

➁❸❽❽��	 ��❹	 ➁➀❽❶	 ❽➄�	 ➁❽➄❹➀❽❻	 ➃❽�➀	 ➁➄❽�	 ➁❽➀❹❷❶❸	 ➁❽�➆➈❸	 ��	 ��❹❹❷

➃❽❽"➂	❽➄➂�	�❹❽❷❹❻❽❽❸	❸�❽�❻❸	�❹❽❹➄➂❹❽➂	➁❸❽➀➆	�❹��❶�❸➀	❾�❷�	➁❽➂❹"➆❸

❝❸❺	���❸�	❸❷❹❸❽	�➂��	➁❽��❷	❸➀�	�❽❼❽➀❹➈❸	❸�❽❺�	➃❹��❽❿	➁❶	�❹➅➈�➄

�❿�➆➂�	�❿❽➄	�➀❻	�❻�➀%	➀❶❹➅➂	❽❷�❻	➁❶�	�❹�❽❻➄	❽�❶�	➁➆	➆❽❶➂	�➀	❽➄�

❽❿	➀❶❹➅➂	❽➄❹➀❽❻	➁❶	❸❺	��	❸�❹�	❽➄�	$�❽❷�❻	�➀	❸❶➀➈➂	➀�	�❹�❽❻�

➀➆	❸➀❹➆	❽➀�	❻❹�❽➄❸	��❹❿	❽❷�❻❿	❺�	➁❽��❷❸	➀➆	➀❿�➅➂	❽➄��	❾❽�

�➀❹❿❽❸	❽➀�	❻❹�❽➄❸	��❹❿	$%	�❽❼❽➀❹➈	❸➄❽❻�➂	❻❼�	$%	❷❹�➂	❸��❸

��❹❻	❽➄�	�❹❽❼❽➀❹➈	�❹❽❹�❽❶�	➃❽�❸➀	➁❽��❽❸	�❽�❸➀	�❹➄�➅➂	�❽➅❸➀

��❹❻	❽➄��	➁❶	❾➀	❷❽❶❸➀	➃❿❹➂	❽➄�	➁❽❽➄❽➆	➆����❹	❸�❹❻➈	�➀	�❽❸�

�❽�❽�❸	�➀❹❿❽❸	��	➁�❹��➀	❽�❷➂➆❸	❽➄�	➁❽�❻�	➀�➂	��❹❽	�❽❸�

�❷❹❻	➁��	❽�❷�➆�	➁�❹�	❸➄�	➁❶	➁❸❽➀➆	❽���➄�❸❹	❽���	�➀	��❺❸

❸�❹���	�❹❺❻➀	➁❸➂	❽���❽�	�➀❹

➀❹➂	➀�	���❹❶➂	➁❽❹❹�	�"❹��	�❹"❽➀	➁❶	➁❽➀❽➆➈➀	��➈�	❽➂❹❽❸	�❹➆❽�❸

➁❸➀�	�❹❷❻�❸	��❶�❸	��	�❺❻➀❹	➁❽❽�❷	�➀❸	➁❽❽❼❽➀❹➈❸	➁❽➄�➅➆❸	���

❸��❻❸	➀�	❽�➀❽❸�❸	❸❽❽➈❹�➀	➀➀❿�❹	➁❽❷�❻❸	➁❽�❽➆"❸	➃❽�	���➀❹	❸���➀

❝�❽➀❼❹❶	❸❷❹❸❽	❽➀	�❽�➅➂�	❽➈❿	➁❽➈➅❹➄	�❹➄❹��❽	❹❽❸	�❽❷�❻❸

❻❹❿	❾❽�"	❸��	❽�❸	$%	❽➀	➁❽�❺❹➆	❽➀�	➁❽��❻❸	�❹�	❽❼❽➀❹➈❸	➃❽❽➄➆�

➃�➀	���➂	��❹❻	❽➄�	❽➀	➀�	��❹❽	$%	�❹➄➆❽❸	�❽	❺❿�➂➀	➅➄❿❽❸➀	➀❽���



∂µ

❸�❽�➅�	�❽❿➂	�❹❸�	➁❽�➄�	➁❽��➆❸	��	➇❹➅�➀	➀❹❿❽	❽➄❹➀❽❻	❽➄❹➀❽❻	➁❷�

�❷❷❹➂�❸➀	 ❸"❹�	 ❽➄�	 ❽❿	 ❽➀❽���	 ❹❷�➈��	 ❸�❹❼	 ❽➀	 ❹�➆��	 ❝❸�❹��❸

❸➄❹❿��	�❶	❸���❿❹	$%	�❹➀❹�	➁❽❽➈➀�	❾❽�"	❺❿�➂	��❻	�❹❽❸➀	❽❷❿	➀��

��	➁❽�❽❿➂	➁➀❹❿�	�➈❿�	�❶	❸���	❹➂❿	❸❺	$❸❽➄�➄�	❺➄�"	�❽❽��%	��❺❿

�❷❷❹➂�➂	❽➄�	❸�❺➆	❾❽�"	❽➄�	❹➆➂���	❝➁❽�➄�	➅❽❽❶➀	➀�	��❹❽❹	➁➀❹❿

�❹❽❸➀	❸"❹�	�➀	❽➄��	❹�➂��	➁❽�➄��	➁�❹	❸➈	❽�➀��➄	❸❽➆�	❽➀	❸❽❸	�➀

❺❹❻�	➁❽�❽➂❻	❸❺❽�	$❺➄�"	�❽❽���%	❸➂�	�❽	��❽➄❹➀❽❻	❸❶➀➈➂�	��❻

➆❽�"❸➀��	❹�➂��	➁❽�➄�	�❽	$%	➀���❽	�❷❹❶�➀	➁❽➆❽�"➂�	��❹❽	�➀	➁�

❾➀	�❹❺➆❽	❸❺	➁�	❾➀❽���	❷�➈�❸➀	➀��	➆❽�"�	�➀	➃�❹➂❿	❽➄�	❷❹❿❽➀➀

❽➀	❹➆❽�"❸�	➁❽❷�❻	�❹�➂	❸➂❿	❽➀	�❽	❺�	�➃❿❹➂	❽➄�

�❽❷�❻❸	❸��❻❸	➀�	❾❿➂	��❹❽	❷❹➆	➀��	❺➄�"	�❽❽��	➀�	❽�➀❽❸�❸	❽➈❹�❸

�❶�❸	��	➁❽❷�❻❸	➁❽➀❽➆➈❸	➀➆	➁❽➀�➂	�❽❷❷❸	❸�❺➆�❹	�❹❷❻��	��❸	�❶❷❸❹

➆❽�"❸➀	❸➄❹❹❿	➀❿	➁❸➀	➃❽��	❸➀�❿	➁❶	➁❽❽❷	➁❽��	➁❽❷�➈�➂	➀�	➁�❿❽➂�

��➆➂	❽❿	❸��➄❹	❹❺	❸➄➆❼	➀➆	❹�❺❻	➁❽��	➁❽➄❽❽�❹�➂	❷❹❿❽➀➀	��❷	➀�	❹➈❹➅�

➁❽➈➅❹➄	➁❽��	➁❽❽❹❼❽�	❸➀	�❽	➁❽❿➂❹�❸	�❶�❸	�➀�➀

·Á¯ÓÏ ÌÈ‡ˆÂÈ ÌÈ„¯ÙÒÂ ÌÈ„ÈÒÁ ¨ÌÈ‡ËÈÏ

�❻�➂�	❷❹❿❽➀❸	�➆❹➄�	❹➂❿	�❹�❽❺	➀�	❸➅❽➄❿❸❹	❽❷�❻❸	�❻�➂❸	➃➂	❸�❽"❽❸

❸�	➁❽❿❹�❿❸	➁❽❼�➀❸❹	❸❽➄➂➂➅	❹❺	❸�❽"❽	➀�	❸❽❽➈❹�	�❹��➀	❽❷�❻	�➀❸

��➂	 �❻�❹	 �❻�	 ➀❿	 ➀"�	 ❸➄❹�	 ❽➈❹�	 �❹➀��➂2��	 �❹�❽❿�➂❸	 �❹"❹��❸

➁➀❹➆�	�❹➆���❸❸❹	❸�❹�❸	❷❹➂❽➀	�❽�❼❽➀❸	❾�❷❸	❽➈	➀➆	�❽❷�❻❸	❸��❻❸

➁❶	❷❽❻❽❸	➀➆	➃❶❸➀	➁❽❷❽�➆❹	�❹❽➂�❶❸	�❹❹��❸	�❹�➀❻❽❸➀	➁❽�❽�➂	❽➄❻❹�❸

➁❶	 ➁➄➂�	 ➃❶❹➂❸	 ❽❷�❻❸	 �❻�➂➀	 ➉❹❻➂	 �❽❷�❻	 �➀❸	 ❸�❽�➅❸	 ❽❽❹�❽❶	 ❽➄➈➂

➃❹❹❶➂	➀➆	❸��❸�	➀❹❷❶	➀��➂	➁❽➀❽❼➂	➁❸	❾�	❹❺	❸➅❽➈�➀	➁❽➈�❹�	➁❽❷❽➅❻❸

❸�➂❹❼	❽❷�❹➂	➁➆	�❶➈➂❸	��	➁"➂"➀	➃❷❽�➈��	�❹➆➄➂❽❸	�❹�❽❼��➈	➀�	�❻�

�❹➄➂➀	��➈�	�❹❽❺❿�➂❸	�❹�❽❼��➈�	➁❽➈❻❷❸❹	�❹❹��❸	��	�❹�❶➀	➁❽➀❹➀➆❸

��	❻❽❼�➂❹	�❽❷�❻	�➀❸	❹��❽�➅➂	❼�➈❸	��	➃❽❻�➂❸	❽❷❽➅❻❸	�❹�➀❸	��

➁❽❷❽➅❻❸	➀�	➁➅❻❽	��	�❹�"➆➂	➁❶	�❹��❸	�❹➆➄➂❽❸❸	�❹�❽❼��➈	❹�❹❶❽�❻

❸❻❽❿�	�❹❻➈	➁➄➂�	�❽❸	➃➀➀❶�❹	➃❶❹➂❸	❽❷�❻❸	�❻�➂❸	➃➂	❸�❽"❽❸	➀�

�❷❹"➂�	❽��❶➈�	➁❽❼➆➂❸	➁❽❽❷❽➅❻❸	➁❽➀❽➆➈❸	❽➀	❹�➈❽➅	❸❺	���❸�

◗���	❽➄�➂	�❹�➀❘	➁❿�❷	��	❽❿		�❹�❽❻�➀	❹➂❷��	➁❽➂❽❸	❾➀❸➂�	��❺
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❸�❽❽❸	➅❹�❹❼❹��	❸➆❽➅➄�	�❹❽➄❻❹�❸	�❹➄❿➅❸	��	➁"➂"➀	❽❷❿	�❽➄❹➂�	❹�➆

➁❽❷❽➅❻❸	➃❽�➂	❸➀�	➁❸❽➄❽�	➁❽�❽➆"❸	��	❷❻❹❽➂�	➃❽❽➈�	❸❺	❶❸❹➄	➁❸➀	�➄➂❺➂

❝➁❽❽➂➆➈	➁➂"➆	��	➁❽��❸➀	➁❽"➀�➄	➃❶❹➂❸	❽❷�❻❸	�❻�➂➀	➉❹❻➂	➀�	➁❽�"❹❽❸

➁❸	❹❽➀��	❽❷�❻❸	�❻�➂➀	➁➆➈❹	➁❽�"❹❽	➁❸	❹❽➀��	❽➀���❽❸	�❻�➂➀	➁➆➈

❝�❽➀❼❹❶	❸❷❹❸❽	��❺	���➂	❾❿	➁❽�❺❹❻

❷❽➂�	❸❺	$%	$����%	➀➂❽❽�❼�❹	❸❼❹➈�	➁➆	❾➀❹❸	❽➄�	➁❽❷❽➅❻❸	➀"�

�➅❹➆	 ❸���❿	 ��❽➆�	 �❹❸	 $❽❷❽➅❻❸%	 �❹�➀❸	 ❹❼❹�❸	 ➀�	 �❺❶��	 ❽➀"�

❸❺	➁➆	❽➄�	����	$%	❸➄❹�❻	�❽���	❷❹➂❽➀�	❸➀❽➈��	�❷❹�	❽��❷�

❹❿➀❽	➁❽�❹❷�	��❹❽❸	$%	�➅➄❿❸	�❽�➀	��	�"❹❽	❽➄�	❽❿	➃➂❺❸	➀❿	❼➆➂❿

❸❺❸	➁❹❻��	❸➀❽�❹➂❸	�❹➂❷❸	�➀	❽➄�	➀��	❾❹��❸	➀❽➆➂❸	➁➆	��❹❽

❽➄�	❸�❹�	❸��	➁❽❽�➈➅➂	➁➆	➃�❺❸	��	❹�❺❶❽	�➀	➁❽❽❻��	❸➀�❿	�❽	$%

➁❽➄❹➀❽❻	➁➆	➁❽➆❹�❽�➀	➁➆➈	➇�	❹❿➀❽	�➀�	❸➀�❿	�❽	$%	�"�	❹�❹�	�❷➅➂

❽➄�❷❹➂	��❹❽❸	❷"❸	❽➀❹�	❽➄�	➃❿	❽➄�	❽�❻➈�➂	➆❹�❽�	❸❺	➃❿	➁�	�➀�	$%

$%	❷❹❿❽➀➀	❾➀❹❸	❽➄�	❸❿❿	❷❹�➆➀	❾➀❹❸	❽➄��	❹➂❿	$%	❽❷❽➅❻❸	�❹�❽"�

➆�❹❿❸	➁➆	❾➀❹❸	❽➄�	❽➀�	$➁❽❷�❻❸%	➁❽��❻❸	➀"�	�❽��➀	❾➀❹❸	❽➄��❿

❽�❿➀❸	$%	❸❺	��	➁�	�➀	❽➄�	❽➄❹➀❽❻	➆❹�❽�➀	➃➂❺❹➂	❽➄��❿	$%	❸➈❽➀❻❸❹

➃��	�❿➀➀	❽�➀❻�❸	❸➂➀	�❻�❹	➁❽��➆	➀❽❶	❷➆	�❹➀➅➀❹➅➂	�❹�➈	➁➆

➁➀�❹➂	��❹❽	�❹❽❸➀	❸"❹�	❷❻�	➀❿�	�❹��	$%	➆❷❹❽	�➀	❤➃❺❹�❸	❽�❹❻�➂

❽�❹❻�➂	�❹�➈	➁➆	❾➀❹❸	❸��	❝❷❽➅❻	❾❿	➀❿	�➀	❸��	❸➄❸❹	$%	�❹❷❽➅❻�

➃❹�➅❽❻	�➀	❸❺❹	❸❺❿	❹❸�❽➂	➁❽❷➄➂	�➀	➁➀❹➆❸	➇❹➅	�➀	❸❺	➁❽❽➄❺❹�❸

�❹❽➄�❷❹➂➀	➃➂❽➅	$%	❷❽❶❸➀	��➈��	➃❼�	❹❸�➂	❽➀❹�	$%	�➂➂

➁�➀❻❹	➁❽➆❹��	➁�➀❻	❹�➆➈❹❸�	➁❽❽❹➄❽�	➀�	❸�❷➅	���➂	�❽➀❼❹❶	❸❷❹❸❽

��❿	❹❽➄❺❹�	❽�❹❻�➂	➁�➂➀❹	�"�➀	➀❻❸	➀�➂➀	�❹�➈❸	��	➁❽➆❹��	❽�➀�

➀�❹�➂➀	❷❹❶❽➄�	➁❽❽�➈➅➂�	�❷➅➂	�❹❸	❹➄�❺	��	➁❶	�❻�❹	➁❽��➆	➃�	❸❽❸�❿

�❹➂❽�❸	�➂❶❹❷	➁❽➆❹��	�❹❻➈	➁❸�	➁❽❽❹➄❽�	➁❶	���➂	❸❷❹❸❽	➁❽❷❽➅❻	����

➃➆❼➂❸	���	➆��	❾�❷	❹➀"�	➁❽➄❿❹�	❸➀�	➆�❹❿❸❹	❾❹��❸	❽❷❽➅❻❸	➀❽➆➂�

�❹❸	❽❷�❻❸	�❻�➂�	❾�❹"➀	➁��❸�	➁�❹�	❼�❹➈❹	��❹➀	�❹❸❹	�❽➄❹❿➂❸	➀�

�❻�➂➀	 ➉❹❻➂	 ➁➀❹�❹	 �❻�	 ❽�❷	 ➆❹�❽�➀	 ❹�	 ❷❹➂❽➀➀	 ❸➀❽➈�➀	 ➁�❹�	 ��❹➀

➁❽➆❹��❸	➁❽❽❹➄❽�❸	➃❸	➃➆❼➂❸	���	➁❽➄❽�➂➂❹	➁❽❽❹➂➅	➁❽��❹➄	➁❸	❽❷�❻❸

�❻�➂�	❽❷➂	�❹➈❽�❻	�❹�❹❶�	➁❽��❹➆➂	➁➄❽�	�❹❻➈	➁❽➆❹��❸	➁❽❽❹➄❽�❸	➃❸

❽��➈�	❽�➀��	❶❹➅❸	➃➂	�➀	❾�	��❹�❽�	❼➆➂	��❹➆➀	➁❽❽❹�➆	➁❸	❽❷�❻❸

➁❽❽❹➄❽�	�❹❶	�❹❷❽➅❻	❹➂❿	��❹❽	�❹❽➄�➂�	�❹❽❹❷❽➅❻�	❽❿	❻❽➄❸➀	�❽	❹�	❷❹➂➆➀

❸❷❹❸❽	➁❽❽❹➄❽�	➁�❹�	�❹❿❺�	❷❶➄➂	��❹❽	❸➈❽�❻	❸�❹❶��	➁❽➀��➄	❹❽❸	❸➀�
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◗❛	❝❘	❸❽�➄❹	�❹�➀�	❽➄❽➆�	➁❶	❸�➈"➄	❹❺	❸❷�❹➆

�❻�➂❸	➀�	❹�❹�❽❶➄	��	➁❽�❽�❶➂	➁❸	❸❺	 ➃�❹➂�❹	 �❽➄�❷❹➂	 ❽❷�❻�❿	 ➃➂❹➅➂

➁❶	 ❹�➆➈❹❸�	 ❸�➆	 ��❹❽	 ➁❽❽➄❹"❽�	 ➇�	 ❽➀❹�❹	 ➁❽➂❹❷	 ➁❽❽❹➄❽�	 ❽❷�❻	 �➀❸

➃❽�	➁❽❽➄�❷❹➂❸	➀�	❹❺➀	❸➂❹❷	❹�➆➈❹❸	❝❽❷�❻❸	�❹➀❹�❸	➃➀��	➃➂➈❽❹�	�❽"❽�

�❹�❽"➀	➁❽➀➀❹❿❸❹	�❹�❽�❽❸	�❹��	➁❶	➉➂❹��	 ❽�❼❽➀❸	�❹�➀❸	 ➁❽❽�❼❽➀❸

❽➄�❷❹➂❸	➁❽�➅➆❸	�❽�	❸��➂➀	➁❽��	➁❽➄�❹➂�	❸➂❹❷❹	❸��❸�	❽➄�❷❹➂	❽❷�➈➅❸

�❻�➂❸	➃➂	❸�❽"❽❸	❽➄➈➂	��❹❽	➀❹❷❶	➁➅❻	❸❹❹❸➂	❽❷❽➅❻❸	�❹�➀❸	��	�➀	➁➀❹�

➁❽�❹��	➁❽❼�➈❸�	�❽❷❽➅❻❸	�"❻❸	➁❶	��➀➂➂	❸➂❹❷	❷❽�➈�	❽❿	❸��➄	❽❷�❻❸

�"❻❸	�❹❸	❸❺❿�➂�	❸➀❽❸�❸	❽❷❽�	�❹❽❹"➂❸	�❹❽"�➄➅❸	➁❶	❹➂❿	❻❹❿❸	❸❽➀�

❹❽❽❻	�❹"❽➆	➀➆	❸➂❹"➆	❸➆➈�❸	�➀❹❿❽	❸➀	❸➄�➂	��❷❸❹	➁❽��	➁❸	�❽❷❽➅❻❸

❼�➈❸	➀�

�❹➆➄➂❽❸❸	 �❹�❽❼��➈➂	 �❹���	 �❹➂❽�	 ❸�❹➆	 ❸➄❽�	 �❽�❼❽➀❸	 ❾�❷❸

❾❽➀❸�	 ➀➆	 ➀��➂❸	 ❷�❹❿	 ➀❿	 ➁�❹➂	 ➃➂❹�➂�❹	 ➁❽❷❽➅❻	 ����	 �❹➀�❹�➂❸

➁❽❷❽➂➀�❸	��	➁❽�❽�❿➂❹	�❹❽�❷	�❹❸❺❹	❸➆❷❹�	➁❽�"➆➂	❹��❶➅➂��	❾❹➄❽❻❸

➁❽�➄�➀	➁�❹�	❾❹➈❸➀	�❹➂�	❽❿❹➄❽❻❸	❾❽➀❸�❸	❽➄�❹�❸	❼➅�❼❸	➀�	➁❽➄��➈❿

❹��"�	➆❷❽❸	❾➂➅	➀➆	❽�➂"➆	➃➈❹��	�❹❼➀❻❸	➀��➀	➁❽➀❶❹➅➂❸	➁❽❽➂❹➄❹❼❹�

➁❽�❽➆"➀	❸�❹❹�❸�	��❹❽	➀❹❷❶	❸➀❹➆➈❹	➃❹�➂�	�➈❹❻	➁❸➀	�❽➄➆➂	�❹❸	❸❺	➃�❹➂�❹

➃❶❹➂❸	❽❷�❻❸	�❻�➂❸	➃➂	➁��❽"❽�	➀➀❹❿	➁➀❽❶	❽➄�	➁❽❽❷❽➅❻

❝➁❽➀�❹�❽	 �❹�❹❻��	 ➀❹❽❼	 ➀❿�	 ❽�❻❹➂	 ❽❹❼❽�	 ❽❷❽➀	 ➁❽��	 ❹➀�	 ➁❽➀❷�❸

➁❽❷❽➅❻➂	➁❽�❼❽➀	��❹❽	❸��❸	�❽	➁❽❽❷�❻	�➀	➁❽�❹❺��➁❽❸❹�❶	❾❿➀	➇➅❹➄�	

➀�	 �❹"❹���	 ❹��❹�➅❽	 ➁❽❽❷❽➅❻	 ➁❽�❽➆"	 ❷❻❹❽➂�	 ➁❽❷❽➅❻	 ❽❿	 ➁❽❽❹❿❽➅❸

➁❽�❸�❹➂	➁❽❽❷�❻	➁➄❽��	➁❽�❹❺�➀	➁❽�"❹❽	➁❸	���❿	❷❹❻❽❽�	��❹❽❹	➁❽❽➄�

➁➈❶�	➀➀❿	❾�❷�	�❻�➂❸	➀�	➁❽�"❹❽	➁❽�❼❽➀�	❷❹➆�

➃❿❹➅➂	�❹❽❸➀	➀❹➀➆	�❹❼➀❻❸❸	�➀��	❾❽➀❸��	�❹❽➂❹➄❹❼❹��	�❶❷❸	➃❿�

➀➆	 ��➆�➆➂❹	 �➀�❹�➂❸	 ❾�❷❸	 ➃➂	 �❶�❹❻	 ❼�➈❸	 ➀�	 ❹�❹➄��➈�	 ➁❽��➂�

❸��	 ◗���❽➈❹	 ❸➄��❘	 �❹�❻�❹	 �❹❽�❷	 ◗�❹➂❹❽➅��❘	 �❹�❽➂�	 ➀➆❹	 �❹➂❿➅❹➂

➆➄❿�➀	���➂	�❽➆❼❹➂	❹�❹➄��➈	❽❿	❻❹❿❹	➆❷❽	➀➆�❹	❽➂❹➄❹❼❹�	❼�➈	➆➄❿�➀	��❹❽

➃➂	 ➁❽��	 �❽➄❹"❽❻	 �❹❿➂➅➂	 �❹❽❻➄❸	 ➀��➀	 ➀❽❶✯❸❹	 ❽➂❹➄❹❼❹�	 ❹➄❽��	 ❼�➈

❽�❶❹�	 ��	 �➄❽❽➈�➂❸	 �❹❽➂❹➄❹❼❹�❸	 ��	 ❹➂❽❶❷❸	 ➁❽❽�❼❽➀❸	 ➁❽➄❽❽�❹�➂❸

➁❽❷�❻❸	�❹➀❽➆➈➀	➁❽❷❶➄�➂	➁❽➄��❸	❽❿	�❹��	❸❽❸	➁➀❹❿➀	❞�❹❽�❼❽➀❸	�❹�❽�❽❸

��	➃➂❺	 ➁➂"➆	�➆❷	➀➆	�❹➀❽➆➈�	➇���❸➀	❹❼❽➀❻❸	��❺	�❹�➂➀❹	 ❷❹❿❽➀�

�❽�➅❸	❾❿	➃❹��	➀�❽���	❾❹➂�➀	❽❷�❻❸	�❹�❽"➀	❹���	➁❽❷�❻❸	➁❽➄��❸�	❽➄➈➀

❝➃�➄❹❽	��❺
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�❽❶�➂	�➀	❽➄�	➁❹❽❸	➀��	❹��❸	➁❽➄��❸	❽❿	❽❑❹❶�	❾�❷	❽�❷�➆	�❽➆"	➀❽❶�

��❷➂	❽➄�	$%	�❶❹�➂	➁❷�	❽➄�	$%	$❸➀❹❷❶❸	❸�❽�❽�%	➁�❹�	➀❹��➀	❾�❹"

❸�❽�❽❸	❽���	➀��	$%	➁❸❽➀➆	❾➂❹➅	❽➄��	➁❽�➄�	❽➄❽➂	➀❿	➁➆	❸❺	➀➆

$%	➃➈❹�❹	➁❽➄➈	➁❹��	❸❺	➃❹��➀	❷❹�➆�	❸�❽�❽❸�	$%	❹➂❽❿➅❽	�➀	❽➀�

➁�❹	❷❹➂❽➀❸	❽�❷➅	➃❹��❻	➀➆	❸❺	��	❸�❹➆	�➀	❸��	➁�❹	➁❽❷❷❹�❿	➀��

��	➀❹��➀	❾➀❹❸	�➀	❸���	➀❽❶	�❽	❸❺➂	➉❹❻	$%	❸�❼➂�	➃❽➂�➂	❸��

❾➀�	➁❽➀➀❿❸	��	❾➀	�❽	➆❷❹❽	❸��	❽❿	�❤➁❹�➄➀	��❹➂	➆➂���

�❽❼❽➀❹➈❸	❸�❽❺�	�❹➈���❸➀	➅❻❽�	➁❽�❼❽➀	➃❽�❹	➁❽❷❽➅❻	➃❽�	➁❽➀❷�❸❸

➃❽�	�❹➂❽➆�	➃❷	➉❽�❹�❹❸	◗❘	➉❽�❹�❹❸	➀�	❹�❷❹�➆➂	�❸��❸➀	➁❽➈❽➅❹➂

➃❽➂❽➄��	❸❿❽➂�❸	�➀���	➁❽❽�❼❽➀❸	❾�	��❸	❽➄➂�➄	➃❽�➀	�❹❶	�❹❷❽➅❻	�❹❶❽❸➄➂

�❹❷❽➅❻	�❹❶❽❸➄➂	➀�	➀❹❷❶❸	❸��❻	◗❜❜❘	�❹�❽❻��	❸➀�➂➂❸	�❹���➀	❹❸❽➄�➄

��	❹�❻�❽	❽❷�❻❸	�➆❹➄❸	➀�	❸❽"❺❽❼❽➀❹➈❸❹	�❽❷�❻❸	�❹➄➂❹�➀❸	❽❿	❸❽❸	�❹❶

➁❽❶❹❻	➁❶	❾�	➁❽�❼❽➀❸	➃�➀	��➈	�➀❼❸�	❸❿➂�	➃❿	➀➆❹	�❹➀❷��❸❸	➃❹��➆

��❹❼➀	➃❹�❻�❸	➆❶��	➇❿❸	��	❹➆❽�❿❸	➉❽➄❺❽❹❹	❽❹➀�➆	❹➂❿	➁❽❽➄➂❽	➁❽❽❷❽➅❻

�	��❿�	�➂�➂	◗	❝➁�❘	❼❼"➂	➉❽�❹�❹❸	❹❸❽➄�➄�	❸❿❽➂�❸ÚÈ„ÂÓ‰�❻"❽	

❷➂➆❹➂	➃➆➂➀	�❹➅❽❽❶�❸❸	➀�	�❹��❸	�❹➆➈�❸�	�➅❹➆❸	➁❽❹�➄➄❼	❹❸❽��➂

❝➁❽❷�❻❸	�➆❹➄❸	❽➄�	➀➆	❽➄❹➀❽❻

➃�➀	➀❹❻❿	�❹❽❻"➂	��❹❻❸	❽➄�❹�	�➆❹➄	➀�	➃➂�❽❽	�➀❸	❸❺❻➂➀	❹➄❽❽❸	➁❽❷➆

�❹�❽❻�❸�	➇❹➀❽➅❸❹	❸❿❹�➂❸	➀➆❹	�❹❼�❼❸	➀➆	$%	❹➄❽❿�❹	❽�❽�	❶�❹�❹	$%

➁❽➄�❸	�❹❷	❽���	➀➆	❸�❽�❸	❸➀�➂➂❸	�❹���➀

�❹❽❷�❻	➃❽�	�❹➄❻�❸❸	�❹❼�❼�	❷�➂�❸	�❹❶	❽�➄�	➀�	❽❺❿�➂❸	➁��❻

➁❽�❽➆"❸	➀➆	�❹➂❽❽�➂❸	�❹➆➈�❸�❹	�❹❽➄❹➀❽❻	➃❽�➀	�❹❽❷�❻	➃❽�❹	�❹❽➂❹�➀	➃❽�➀

❸❷�➈❸❸❹	❸➄❻�❸❸	�❹�❽❼��➈	➀�	❽❺❿�➂❸	➃➂❹�➂	❻❿❹➄	❾❿	➀��	➁❽❷�❻❸

➁❽❷�❻➀	➁❽➄❹➀❽❻	➃❽�	�❹➀❷��❸❸	➃❹��➆➀	➁❶	❽❿	❸��➄	❽❷❽➅❻❸	➁❽❽❻❸	❻�❹��

➀"�	���➂	��❹❽	➁❽❷�❿	�❹��❻	���❹➆➂	❸��❽❻�❹	�❷❻❹❽➂	�❹�❽�❻	�❽

�❽�❼❽➀❸	�❹❶❽❸➄➂❸

˙ÂÈ˙ÓÁÏÓÂ ˙ÂÈ¯ˆÈ ¨˙ÂÈÂÏÈÁ

➁❽➄❹➀❽❻	➁➆	➁❽❷�❻❸	➁❽➀❽➆➈❸	��	❸�❽❶➈➂	❽�❹�❽"❸	�❻�➂❸	➀�	❸�❽"❽❸

�➀❻�	➁❸❽➈➀❿	➁❸➀�	�❽➂❹�❼❸	��❹�❽�❸	��	➁❽��	➁❽��➂�	��❺❻➂❹	➁❽��

�❽➄�❷❹➂❸	�❽��➆➂❸	�❹���❸	➀�	❸➈�❹�	�❹❷❹�➄	➁❽➈�❹❻	➁❸	➁❽��➂❸	➃➂



∂π

�❽➀���❽❸	❸�➅�❶�2��❶➅➂�	❷❽➂�	�❽�➆➄	�❹❽➄❹➀❽❻❸	➀➆	��❹�❽�❸	�❽➄❹➀❽❻

❻❼�❸	❽➆"�➂➀	❽��❻�❸	❸➀❽�➅❹�	➀�❹❽	➁❿➅➂	❾❿	�❹❽❷�❻❸	➀�	❸�❹❹�❸❸

❝�❹❽❷�❻❸❹	�❹❽➄❹➀❽❻❸	➃❽�	➁❽➀❷�❸➀	➅❻❽�	❹❽�❹➄�➅➂	��	❽❷�❻❸	❸❼➂�

$❹➂❿%	➁❽❽❻➀	➁❽➅➄❿➄	�➀❹	➁❽➂❽➂�	➁❽�➄�	➀➀❿	❾�❷�	➁❸	➁❽❷�❻	❸���❻

��❹❷	❽➂	❸➂❽❷�➂❹	❾❽�❹❻�➂	➀❿�➅❸➀	❾❽�"	❸❽❽➄�	➀❿	❸���	❸➂❻➀➂➀

❾�	➆❶❹➈	��❷	➀❿❹	�❽�➆❹	�❺❻	��❹❽	❷❻�	➀❿➂	❸➈❽	��❹❽	�❹❽❸➀❹	❾�❹�

❸�➆�	❽➄�❹	❸❿❿	❽➀	❸�➆	�❹❸❸	$%	�❽�➂❻➀➂	�❽�"❽	❸�❹"�	➀❹❿❸	$%

❹❺	$%	❸�❽❿❸	❾➀➂	❽➂❹	❸➈❽	❽❿❸	❷➀❽❸	❽➂	➀❽❻�➂	❸❺	➃❶�	$%	❸❿❿	❹➀

�❽�➂❻➀➂❸	❸��❻➂	��❹"❸	❷❹�➂	❼❹�➈2❸❺➀	��❹�	❽➄�	❸❿❿	�❽➄❹➀❽❻❸

�❽�❸➂	❹�❹�	❹��❺	➁�	➁❶�	➁➀❹❿➀	❻❽❿❹❸➀	❾❽�"	$%	❽➄❹➀❽❻❸	➃�❸�	$%

❽❿	➁➀❹❿➂	��❹❽	�❽�➆	❸❽❸❽	�❹❸❹	➁➀❹❿➂	�❹❼	��❹❽	�❹❸	❺�	❸❺❹	�➈➅

➃❿➀❹	$%	❽➄❹➀❽❻❸	�❺❶➂�	�❹�❻	❷❹�➂	❸��➂	➁❷�	➃�❸�	❸➂❹	�❹❽➄❹"❽❻❸

➁❽❻❽❹❹�➂	➁❸�	❸➂➂	��❹❽	➁❽�❽"❹➂	�❽❿➂	❽➄��	$➁❽�❹�➄%	�❹❶❹❺	❸��❸

➁❽❷➀❽	 ❸��➆	 ➀❷❽❶	 ❽➀�	 ���	 $%	 ➁❽➂❹"➆	 ➁❽➅❹➄❽➂�	 ➃➂❺❸	 ➀❿	 ➁❽�➄�

�22�➀	$%	�➅❻	❸❽❸	�➀	➁➆➈	➇�	❽�❷❹	➀❹❿�➀	�❸	❾❹��❹	➀��	

❷❹➆	❽➀�	���❹	$❸➄�❹❹❶❹	❸�"➀❹❷%	�❸➄❹❹❶	❸�"➀��	�➀❹	�❽�"❹❶�	➁➆	�➀	❹➄❿➀❸

❽➈➀�	�❹��➆	❸➂❿	❷❹➆	��➀	➃�❻�➂	❷➀❽	➀❿�	❹➂"➆➀	�❹��❸➀	➀❹❿❽	❸❽❸

$%	�❹�❻�	❸➂	❸❺	�➀	➀��	�❹➆❹➆�	�"�	❹❽❸	❹➄➀�	�❹➈➅❸	❺�	➁❽➀��

�❹�❿➀	❾❽�"	�❹❸❹	➁➀❹➆➀	➆❽❶➂	➁❷�	➃��❿	$�❽➄❹➀❽❻❸	❾�❷�%	��❺	�➂❹➆➀

❸��❸	➁❶	 ❹➀	 ➃❽�❹	 �❻�	➁❷�	➀❿➂	��❹❽	➁➅�❹➈➂	�❹❽❸➀❹	��❹❽�	❸➂❿

➁❹�➂�	➁❽�❹➀�	���❽	➃❽�	➁��	❝�➂�	➁❸����	�❹�❿	❽❿	➁❽➂❹❷�	➁❽❹❹�

➁❶	➆❶�	➀���	❝��❹➂	❸❺	❸➂➀	❸�❽➅❸	��	❹�"➂❽	��❿	$%	�❽➄❹❶�❸❹	❸❺❸

❷❻➈❸	��	��❿	❾➀	➃❽�	➉❹�❽�❸	��	�"❹➂	��❿	❸��	���❹➂	❺�	�➄❶	�❹❸

$%	❽❹�❽❻➀	➀❷❹➂	❸❺	➁❽❷�❿	➁❽➄❽❽��➆	➁❹❽❸	➃❿➀❹	$%	��❹➄❶➀	�❹➅��	➀�

➀➆	��❹❿	❸��	❹�	 $%	�❽❶❹➀❹�❽➂	�❹➂❷	�❹❸�	 ❸➄❹➈�	➀�	❹�	�❷➄➅❸

❾➀�	�❹�❽❶❸	�❹❸	❻"❽➄❹	❽➄��	❸�❽�	❸❺	❺�	�❹❿➂	❹❿➀❸�	➁❽❽➄�

➁❽➄�❹➂�❹	 �❹➄❹�	 �❹❶❸➄�❸❹	 ❸�❽�❻	 �❹❿�➆➂	 ❽��	 ❹➄❽➄➈➀	 ➀�❹❽	 ❽➈	 ➀➆

➁❽❹❹�	❹�➀❹	❹❽➈�	❽➂❿❹	➁❽➂�❿	��❹�➂	❽❷�❻❸�	❷❹➆�	 �❹❷❶❹➄➂	➇�	➁❽��

❾❽�"�	➁❽�❽❹�❹	➁❽➀❹�❿➂	�❹�❽❿➀	➁❽❷➆❽	❹�	�❽�	���	❸❷��❿	❽❻	❽➄❹➀❽❻❸

�❽➄❹➀❽❻❸	�❹�❻�❸	❽��❹➂	�❽❷�❻❸	❸➅❽➈�❸	❽➈	➀➆�	�❻�➂	➁❸❽➀➆	��❶�❸➀

❹❺	➃❽�	❹�➀➅➀	�❽�	➁❹❽�	❸❹❹❸➂	❸�❻�➂	➀❿	➁❽➀�❶❹➂	➁❽❽�➂❹❻	➁❽❷➆❽	➁❸

➁❽❽➄❻❹�	➁❸	➁❽❷➆❽❸	➃➂	�❿❽➄	�➀❻	�❹❻➈➀	❸��	�❽❷�❻❸	❸��❻�	�❹�❽"➂❸

�❽➄❹➀❽❻❸	❸��❻�	�❹�❻�❸	❽❽❹❼❽�	❹❽��❷➂	❸➀❹➆�	❽➈❿	➁❽➀�❶❹➂	❽�➀�	➁❶	➃❿➀❹
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�❽❸	�❹�❻�❸	�❽��➆➂❸	�❹����	➆❹❷❽❿	➁➄➂�❹	❷❹�➂	�❽➆"	➀❽❶�	➁❽➀❽❻�➂

�❹�❻�❸	❸��	�❽❷�❻❸	❸��❻�	❾❿	�➀	❷❹�➂	�❽➆"	➀❽❶➂	❷❹❷❽➆➀	❸❿❹❺❸	❾�➆

��❷➅❹➂	❸➄❽�	❸�❹�❸	❷❹➂❽➀	�❽�➅	❷❹❻❽❽�	�➂❽❽�	�❽❸	➁�	➁❶	➁❽❼�➈❸	➃❽�

��	➃❹❷❽➆	���❹➆	�❽❸	�❽➄❹➀❽❻❸	❾❹➄❽❻❸	�❿�➆➂�	➀�❹�➂❿	❸❷❽➈��	�➀❸❹➄➂❹

�❹���	◗	��❻❘	➁❽��	➁❽��➂�	➀❹➅➈❹	❽➀❽➀�	❽�"❽	❽❹❼❽�❿	➁❶	���❻➄❹

➃❽�	 ➁❽❷❻❸	 ➁❽➀❷�❸❸	 ➁❶	 ❹➂❿	 ❹❽��❷➂	 ❸➀❹➆	 �❽❸	 ➁❶	 �❽��➆➂❸	 ❸❿❽�"❸

�❹➆❽➄"	 ➁❽�❽❶❷➂❸❹	 �❽❷�❻❸	 ❸��❻�	 ��❹❽	 ➁❽"❹➈➄❸	 ❹➀�	 ➃❽�➀	 ❸❽❿�➆

��➈�	➁❹➅�➈❹	�❹�❽❿�	�❽➄❹➀❽❻�❸	❾�❹"❸	➀➆	❹❽��❷	��	❼➆❹➂�	�❹�➈�➅❸❹

�❽��➆➂❸	�❹���➀	❽❺❿�➂	�❹❸�	�❽➂"➆❸	�❹➂❽➂�❸	❾�➆➀	➁❽➅❻❽❽�➂❿	➃❽�❸➀

❹❽❷➆❽	�❶�❸�	❾❿	➀❿	�❹➅➆	❼�➈❸	���❿	➀�❹❽	❽➈➀	➀�❹❷❽�❽❷➄❽�❸	❹❺❿�➂�❹

���❹➂�	➀➆	�❹➀�❶➂❸	➀�	���❽	❸➄❽��	❸��❻➂	�➀❻	�❹❸	���❿❹	➁❽❽�❽�❸

��	��➈➂	�❹❸	❸➀�	�❹�❽➅➄�	❾�❹"➀	➁��❸�❹	❸❶�❷❸�	�❹➈➈❹��➂	��❹➅��❹

❾�	➆�❹➄❿	❸➄❹➈�	➀�	❹➂❿	➁❽�❼➅❶➄❶❹	➁❽➀❿❹➄	❽��	➀�	�❹❽❹➂❷�	��❸	�❹➅❽➆❸

❾❿➀	❷❹❶❽➄�	➁❽�❹�❽❿❹	➁❽❶�❽❸	❝❽➄❹➀❽❻❸	➀�❷❽�❸	��	➁❽�➂➂➂	➁�❹❽❸➂	��❹

❹❸➆�	��	❶�❸❹	❸❿�➆➂�	❻"❽➄�	❸❺	❸❽❸❽	�➀	❽❷�❻❸	�❹�❽❶❸	❹❽��❷➂	❺➂�➄

❹❽�"❽❹	❹❽➈❻❷	➀➆	��❶�❸➀	❻❽➀"❸�	❸❺	��❹❹❷	�➀�

➀❹➂❶�	�❹❿�➆➂	➁❶	➁❽➆❽"➂	❾❿	➀❿	➁❽➄❹�❸	➁❽❽�❹���❸	➁❽➀❷❹➂❸	❽➄�

❝�❹�❼	➀�"❻	��❺	���➂	❾❿	�❹➄❻�❹➂❹	�❹➄❹�

��➂❹�	��❺	❽❷➂	��❹❽	❽�❷❿	�➀	➀��	➁❽❽❻	�❹�➆➀	❸"❹�	❽➄��	❸❺	➀❿	➁➆

❸❺�	➆❷❹❽	❽➄�	❽❿	�❹❼	❽➀	❸❽❸❽	�➀	➀➀❿�	❺�❹	❸❼➂➀	�➂➂	➀❹➈�	❽➄�	❽➀❹�

➀��	➁❽❽❹➀❽�	❸❺	➁�	❸�❹❻�❹	❸➈	❸�❹❻�	❸❺	❷➂❻➄	❸❺	➉❹❻�	❽➆❶�	�❹❼

➀❽���	�❷❻➂	❸❺	��	�❹�➆➀	➁❹❽	➀❿	❾❽�"	❽➄�	��➂❹�	��❺	❽➆❶�	❸❺

➁➀�	➁❹❽	�❽❶�➂	❽➄�	➁❹❽�	❸➆�	❷➂❹➀	❽➄�	❸�❽�❽�	❸➈	➇❽❿	❽➀	❸❽❸❽�

�❹➆❽�	❸❺	❽�❹�	�❽❺❻➂�	❸➂	❷�❹➆	❽➄�	❾���	�❹��	$%	➃➂❺❸	➀➆	➀�❻

❸➆�	❽"❻	��❹��❻	➁❹❽	➀❿❹	➆❹���	➁➆➈

➁❽➈❻❷❸	➀❿	�❹➈❽➅➀	❸❽"➂❽❼❽❶➀	�❽➄➆➂❿	➅➈�➄	�❽➄❹➀❽❻�❸	❽�❹���❸	➀❷❹➂❸

❽➈➀	➁➀❹�	�❹��	➁❽�➄	�❹�❽❿➀	❽➄❽➂❸	➇❻❷❸	➁����❹	 ➁❽❽➂�❶❸	➁❽�"❽❸❹

�❽	➃❼�	��❽��	�❷❻➂	❹�➈➅➀	❾❽�"	➁❹❽	➀❿❹	➆�❹�	➆❷❹❽	❹➄❽�	❸❺	➇❻❷	➀�"❻

❹❼❼"➀	➁❽��➂	➁❽❷�❻❸❹	 ➀❑❺❻	❹�➂�	�➆��	❹�❽➆�➂	�➆�	❹➆❽��➂	➁❷��

➃❹❽➅❽➄➂	 ��❷➂	 �❹❸�	 ➃❿�❽❽❹	 ➆➂��	 ➁❽➄��	 ❽��❷➂	 ❼❼"➂	 ➀�"❻�	 ➃❿�❽❽

➁➄❽��	➁❽❽➂�❶❸	➁❽➈❻❷➀	❷❹❶❽➄�	❽❿	❸➄➆❼❸	❸➀❹➆	❹❽��❷➂	❾❿	❹�	❾❿	❽�❽�

➁❸➂	��❹❽	�➀➂❹	➁➀�	�❹➈❽➅	❸�❽➄➆➂	�❽➄❻❹�❸	❸❽❹❹❻❸	➆�❹�	➁❽➆❷❹❽

�➀	���❹➆➂	❸➆❹➄�❸	❾❹��	➁❽❷�❻	�➀❹	➁❽❷�❻	➀�	�➈�❹�➂❸	�❹➀❽➆➈❸



∑±

�➅➀❹❶	❽➀➆��	❽❹➄❽❿❸	❹➂"➆	➀➆	�❺❻	❸➀�❿	➁❽��➂�	➁❽❽�➂➂	➁❽❻�➂	➁❶	➁➆➈

➁❽➄❹➀❽❻	➁❽➀❽➆➈➀	➅❻❽�	◗❽"��❸❹	❽➂�❶❸	➁➀❹➆❸	❽�➄�	➁❽➄❹➀❶➆	�❹➀❶➆	❽➀➆�❘

�❹��❸	�➄�❸	➇❽➄➅➀	❹❿�❷�	❸➂➀�	��	❸❹❹➀➂	❽➄�	�❹�❽❻�❸	❽➄➈➀	➁❽�❹➈➅	➁❽➂❽

�❹�➆�	➀�❽��	❻❑�		❾➅�	❸�❻➂❸	❷❽�➈❸➀	❹�➄❹❹❿�	➁�	��❺	�❷❹"➂➀

�❹�❽❻�❸	❸❼➂	�❽"��	�❹❷❹�	➀➆	❾�➈➂❸	➃❹❽❷❸	➀➆	�➈➅➂	❸➂➀�	❹�❹➀❽➆➈

❝➃❿➀	➁❷❹�	➁❹❽	❹�	➇���❸�	❽❷�❻❸

❹➂❿	➀❹❿❸	➀❸➄➂	➃❶❷	�❽�➂	$�➀❽➂�%	➇❹➀�❸	$❽➀➀❿❸%	�❹�❽❻�❸	❸❼➂	➀❸➄➂

➁❽➆➅❹➄	➁❽➅❹�❹❼❹�	❸➂❿	�❹❽❷�	�❽❹❷➂	➆❷❽➂	❸"�	�❹❸	❽��"	➆"�➂�

❽�❹	➃�➀❹	�❹�❽❻�❸	➁❹❽�2�➈➅➂	➁❶	❸"�	�❹❸	➁❽➄❹�➄	❸➀�❿	��➀	��➈�

➀�➄❶	��"	�❽�	➀�	���	❸❺	➆➅❽❽	➅❹�❹❼❹�	➀❿�	➁❽�❼➂❹➀❽�	➀�	�❽❹❷➂

❽�	➀��	❸��	���2➁�❹�	➃❽�	❽❿	❸➀�❸	➁❽➄❹�➄❸	��	❹➀	��➀	��➈�

➁❹❽➀	➁❽➅❹�❹❼❹�	➁❽❽��➂	❹❻�	❽❽�	❹�	❝❷❽❶❸➀	❾❽�"	�❹�❽➂❶	�"�	❾❽�"

�❻�➀	 ❾❽�"	 ➁❽❿❽�"	 ❹➄❻➄��	 ➃�➀	 ➁�❹�	 ❷❽❽➄➄	 ��❿	 ❹➄❻➄�	 �❹�❽❻�❸

�❽❽❸	❸��	➃��➆	�❹❸	➀��	❸❺❸	➁❹❽�	➇➅❿	�"�	➁❽❺�❺�➂�	➃❹��❻�

❸➈❽�	❹➀❽➈�	❽��"	❸➄❻➂�	❹➂❿	❸�➆	�❹❸	➁❽❼❹❼�➅	❸❺❽�	�❹��➀	❾❽�"

❸❺	 ➀��	 ➁❻➂❸	 ❷➂❹➆	 ❾❽�❹	 ���➂	 ➆��	 �❹❸	 ❸➈�❸	 �➄❽➈	 ��"➂➄

�❷➅�	➀❹❿❸❹	➇➅❿➀	�❹�❽�	�❽	❹➄❽�❹❻�➂

➃❽❽"➂	❽➄�	��❹➄❹➆�❽❶➀	➅➄❿❽❸➀➂	��❻❸➂	➆�❹➄	❸❺	➀���

�❸��	���	❸❺	❸❺	��	➆❹➄➂➀	❾�❷	➃❽��	❝❸➂➀�

�❶➈➂❸	 ➃➂	 ➆�❹➄	 ❽❺❿�➂❸	 ❽�❹�❸	 ❽❿	 ❸��➄	 ➃�❿2❸�❽�❻	 ➃❽�	 �❹�❶➄�❸

❸��❹➄❹	 ❽❼��❹�❹❽�	 ➀❹❸❽➄	 ❽➀➀❿❹	 �❹�➀	 ❷❽�➆➀	 ❾�➆❽❸➀	 ❸➅➄➂❸	 �❽➀➄❹❽"�

➃❽❽➈❹�➂❸	 ➅❻❽	 ❸➀�➀	 ❽❷�❻❸	 ➅❻❽❸	 ➃❽�➀	 ��"❸	 ��	 ➁❶	 ➁❽➄❽❽➈�➂❸

❾❽�➆❸➀	➁❷�❸	➀�	❹�➀❹❿❽�	�❹➈�➈�❹	❷❽�➆❸	��	➃➄❿�➀	�❹➄❹❽➅❽➄➂	�❹❶❽❽�➅❸�

�❹❽➄�❷❹➂	➀❹❸❽➄	�❹❽❹➄➂❹❽➂	�❷➆❽❸�	➁❶	❹➂❿	�❹�➀	❷❽�➆❸	��	�❽�➂�	❸❿�➆❸

➁❽�➄	➁➆	�❶➈➂❸❹	➁❽�❿❽➄	➁❽❽��	➁➆➈	�➀	��❹➆	�✾❽➄❹➀❽❻❸	➁➆	�❶➈➂❸

❷❻❹❽➂	❽�❹�	��❹➆	�❹❽➄❹➀❽❻

·Á¯Ó· ÌÈ˘

➇➅❹➄	➀❽➆➈	➁➆	❷❻❽	➁❽➆❽❶➂	❹➄❻➄�	➁➆➈❸	❸➆❽➅➄➀	❷❹❷	➀�	➇�❼"➂	❽➄�	�❹�

❾�❹"➀	�❹�	➁❽➀�❹�❽	❺❿�➂�	❸➆❹➄�❸	➀�	�❹�❽❻�❸	❸❼➂	➀�	❼➀�➄❽�❶	➁❹➀�

❸�❹❻�	�❷❻➀	�➅➄❿➄	❻❹❷❸	��❽�❿�	➆❹��	❷❹❷	❷❹➆�	��❹�❽�	❻❹❷	��❽�❿
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�❹❺➈	�❹❻�❸	❸�➆❽�	➁❽❷❹➂"	❷�	❽➅➄❿➂�❹	�❹➆	❼��❺�	❸�❹�➀	❸�❹❼❻❹	❸�❽➆"

�❶	�❽�	❸❽➀➆	���❹➄	�❽❸❹

❸❷❽	��	❹➀	❸❼❽�❹➂❹	❹��➆➀	�����➂	❸�❽➆"❸	��➂❹�	�➁❹➀�	❽❽❸�

❸❷❽	➇❿�	❺❻❹�	❹❷❹➆�	➁❹➀�	�➂❹�	�➀❶❽➅	❽❽❸�

➀��	➁❽➀��	➁❽➈➀�	��➂❻�	➀❶❽➅	��➂❹�	�➁❽�"➆	❸❺❽�	$%	❸➄��❹��

❽�❹	❺❹❻�	❸�❽➂❻❹	➁❽��➆	➁❽❷❽�❹➂	➁❸2�❸❺	��	�❹➄�➀	��➈�

➁❹➀�	���➂	�❸➅���

�	❹➂❿	❹❸�➂	➀��➄��	➀❶❽➅	❸❸❹�	��➂❹�	❸❺	❸➂	❺��➭�❤�❹�➂	❸➄❹➂�	�❹➀

��❿�❹	➃❿�

➁❽➂❽	❸�❹➀�	❷❹➆	❸➄❽❻�	❽➀	�❽❹	➃�❿➀	❽�➆❶❸�	❸�❽❼➈➂	�❽❸	�➇❹��

❸➂	❷❽❶�	❽➄�	➉❻➀	❸❺❽��	➆❷❹❽	�➀	❸��	❷❹➂➀➀	❹➀❽➈�	❽�➀❻�❸	�➀❹

�❤➁❽➄❽❽➄➆❸

�➁❽❷�❹➆	�❷➅��

�❸���➄	❺�	❺❹❺➀	➀❽❻�❸➀	��❽❽❻	❽➄�	�❹❼�

➀❶❽➅	��	�❽❿❸�	❽➀	�➈➅➂	❸�❶�➂	❼➆➂	❾❹�➄	❼➆➂	➁❹➀�❹	�➂➀➆➄	➀❶❽➅

�	 �❹�❽❻��2�❹�❽❻��	 ➁❽�❹❼	 ➁❽❷❽❷❽	 ➁❸	 ❺�➂�❹	 ❷❻❽	 ❹❷�➆	 ➁❸�	 �❜

➁❽➀�❹�❽�	�➆❹➄❸	❸❼➂	���	�❽❸	�❹❽❻❿❹➄❸

➁❸�	❽�❻❿➄�	➁❽�❶➈➂	➀�	❸❿❹��	❸�❷➅➂	❷❻�	❸❽❸	➀❶❽➅	➁➆	�❶➈➂❸

➁❶	❹➂❿	��❺	�❷❹"➂�	➁❽➄❹�	➁❽❷❽�➈��	➁❽�➄	➃❽�➀	➁❽❷�❻	❷❹❿❽➀	❽➀❽➆➈	➃❽�

➁❽➀❽❶�	 ➁❽�➄	 �❹�❽❻�❸	 �➈❹��	 ❾➀❸➂�	 ❹❻❿➄	 ➁❽➀�❹�❽�	 ❷❹❿❽➀❸	 ❽❷��➂�

➀❿	➃❽�	❷❹❿❽➀❸	❽➀❽➆➈➀	�➂➂	➁❽❿❹➂➅	➁❽�❷❻�	➁❽�➆➀	➁❽➄❹�	➁❽❷❽�➈��❹

➁�➀❻	�❹�➆�	❽�➂➂	❽�❹�	❸❹❹❸➂	❹❺	❸❷�❹➆❹	➃�"❽❻➂�	❸❽❽❸�❸➂	➆➄➂❽❸➀	❾�❷

➉❹❻➂	➁❽�➄	➁➆	�❶➈➂❸	��	➁❽➄❽❽�❹�➂❸	➃➂	�➀❻	❹��❽�	❽�❿�➆�	�❹➄❹❽���

❽❷�❻❸	➁❽❽❻❸	❻�❹�	➀➆	��❹❽�	➀❹❷❶❸	➁❹❽�❿	❽❷�❻❸	�❻�➂➀�❹�➀	❸➀�	❹❽❸	

➁❶	➅❻❽❽�➂	❾❿➀	��❹❽	�❹❷�❹	❽➄�➂�	❸❽❸	➁❸➀�	➁❽❽❻❸	❻�❹��	➁❽➄❽❽�❹�➂

❝➀�❹➂�

�❹�➈➅�❹	�❽❷�❻❸	�➅❹➂❸	�❹�➈➅�	❸�❻�❸�	�❶❷❹➂	❼�➂➂	➇�❹	❸���➂	➆➄➂❽❸➀	❾�❹"❸
❽�❻�	❹�❹��	�➀❹�	���❹❿�	◗❹❑➀	❝�❑➂��❘	➀�❶❹	��❹❿	➀�➂➀	❾❿	❸�❹�	❽➄�➀	❸❿�❷❸❸
❹❽❺	❸❽❸❹	��❷➂❸	�❽��	��❹❽	❸❽❸�	��❻	➃�	�❽�➂	���	❸�➆➂�	❝�➁❿❽➄❽➆	❽�❻�❹	➁❿��➀
❹❽➄❽➆	��➄	�➀	❹❽➂❽➂�	◗❽➄➈➂❘	���❸	❽❿�➀➂➀	❸➂❹❷	❹❽➄➈	��➅➀�❹	❸➂❻➀	❸➂❹❷	❹❽➄➈
�◗❼❹�➀❽❘	❹�	❼➀❹�	➆�❸	�"❽	➃❽�	➁❽�➄�	➀❿�➅➂	❹➄❽��	❽➂	❝❹�➂�	➃�❿➂	➁➀❹➆�	❸��➀



∑≥

❹❷�➆�	❹❽❸	$%	�➅➄❿	❽��❻	�❹❽❸➀	➁❽❷➂➆❹➂	❽➄❽➂	➀❿➀	❹�❺➆�	❽➀�	➁❽��❻

➁❽❹➅➂	❷➂➆❹➂	❸❺❽��	❹❿➂�❽�	❷❹❿❽➀❸➂	➁❽❷�❻	➁❽❷�➈�➂➀	❹❶�❷❹	�❿��

��❻	 ❹�❹�	 ➀�	 ❸❿�➀�	 ❹❶���❸	 ➁❸	 ❸❺	 ❽�❻�❹	 $%	 ❸❽❽�❽�➆�	 ❸❽❸❽�

➁➀❹❿	��	❹�❽❿❸	$%	❷❹❿❽➀�	❸❽❸	➁❸➀�	❽❽❹❹❸❸	➀❿	❺�❹	$%	��	❹�	�➅➄❿

$%	➁❸➀�	❽�❷❸	➁❽❽❻❸	❻�❹�	➀➆	➆❽➈�❸	�➂➂	❸❺❹	$%	➁➀❹❿➀	➁❽�❹��❹

�❹➂❽➀➀	❹➄�➄	➁❸	➁➄➂�	$%	❽❷�❻❿	➁❸�	❽��❽❽��❸	$%	❸❺❻➂	❽�❽��

$%	➁➂"➆➀	❹��❸	➁❸	❾❿➂	❸�"❹�❿❹	$%	➅❽�➂❽❽�➈�	�❹➀❹�❸	��	�➄�➀

➁❽�❹�❽❻	❽➄❽➂	➀❿❹	➁❽❽❷❽	�❹"❽❻➀	$%	�➂➂	❽�❽❽❸	❽➄��	➁❽��❷	❸��❸

�❹��❹�➂❸	➁❽�➄❸❹	$�➄�➀	�❹➂❽➀%	❸➂"➆	�❽❸�	❽�➄�❸	➁❶	$%	$❸�❽�➀%	❸❺❹

➆➆❹��➂	 ➃�❺	 ➁➆	 ❷❻��	 ❸�❺❹➂	 ❷❹�➂	 ❸�❹"�	 ❸❺	 ➀➆	 �❹➀❿�➅➂	 ❸❽➀�

�➀	❸❿➀❸❸�	➁❽��❷❸	��	�❽	➁❽➆➄	�➀	➁�➅	❸❽❸	❸❺	➀❹�❶	�❽	❽❿	➁➆

�❽�➅➂❹	➉❻❹➀	�➀	❽➄�	❺�	➁❹❷�	�❹�➂�	❸�❽�➀	➁❽❽❷❽	�❹"❽❻➀	❝❸��➂

��	❽➂	➁❽�❹�❹	➁❽�➈❽❼	�➀	➁❽�➄�	❸"❽❻➀	❽➀�	➁❶	❷➂❻➄	�❹❽❸➀	��➈�

�❹❸❹	❽❷�❻	❽➄��	❹➀❽➈�	❸➄❽❷➂➀	➁➆➀	❸❶➀➈➂➀	➀❽➆❹❸➀❹	�❹❺➆➀	➀❽���

❷❽	➉❻➀�	❽➄��	❽➀�	➁❶	❽➄�❸	��	❷❻�	➃❽�❸➀	��➈�	➁❽"❹�	➁�❹	❽➄❹➀❽❻

❸�❽�➄	➃��❹

❽➀➂�❹➈	❷❽�➈��❹	�❿��	❸�❹��➀❹	❸➆❹��➀	❷❹❿❽➀�	�❹��❹➆➂❸	�❿❽➈❸

❻�❹�	❽❹➄❽��	❽❹❼❽�	❽❷❽➀	❸��	�❽❸❹	�❹❽➀❽➀�	�❹➆➈�❸➀	➁❽➀❽➆➈❸	��	�➈�❹❻

❸�❽❺❸	➀�	❸❺�	❽��❽�❽❸	➁❽❽❻❸	❽❽❹❹❸	➇➀❻❹➂	❸➀�❿�	➁❽�➄��	❽❷�❻❸	➁❸❽❽❻

❷❽	�"❽❻➀	❹➂❿	�❹❽�➂❹➈	�❹❽➄➈❹❶	�❹❹❻➂	�❹➀�❹�➂	❸��➄	❾❿	❹��	�❽❼❽➀❹➈❸

➀�	➁�➄❹��	➀➆	❾➂❹➅	➀�❹➂�	➁❽�➄➀	➁❽��❶	➃❽�	➀➀❹❿	❸�❽�➄	➇�	❹�	�❹�❽❻

�❹❸	❸❺	❽➄➈❹❶	❷❹�	❽➈	➀➆	❶❸❹➄	❹➄❽��	➇�	❽❿	➃❽❻�❸➀	➁�➀❹❿❽	➀➆❹	➁❽�➄�❸

�❹��	❾❿➂	��❹❽❹	❸➄❽❷➂➀	❹➀❽➈�❹	➁➆➀	❸❶➀➈➂➀	➀❽➆❹➂❹	�❷➂❻➄�	�❹❽❸➀	➀❹❿❽

�❹➆➄➂❽❸	�➂❹➀❿	�➂�❹�	�❹❶❸➄�❸➀	�❹❽➈❽"	���❹➆➂	�❽❷�❻❸	❸➆➈❹❸❸	❽❿	❹➀

���❹➆➂❹	�➂�❹"❿	�➅➈�➄	��❻�	�❹❶❸➄�❸	➀❿	❽❿❹	�❹❽➄➈❹❶	�❹❹❻➂	➃�❹�➂

�❹���❸❹	��❹�❽�

�➁❹❷�❸	❹��❸	�❽❽"❻	➀�	�➈➄	➃❹❽❹❹��	❹➅❻❽❽�❸�	➁❽➀❽➆➈	❼➆➂	�➀	➁❶	❹❽❸

❝➃➂❼❹�	❽➄➂	��❺	��❽�	➀�➂➀	❾❿	���➂	➀�❹➂��

➀��	➁❽�➄➀	➁❽❽❷❽	➉❹❻➀➀	�➀	➀➆	❽�❷➈�❸	��❹❽	❸➀❻�❸��	�❽❸	�➂�❸

➁❹❽�	➁❶	❽➄��	❽�❽���❿	❾❿	�❻�2❹❸�➂	�➀	❸❺	$%	➃❽�➂	❸��	➁❹❽

❤➆❹�"	�❹❽❸➀	❹❽�❿➆	➀❽❻��	❽➄�	❸➂	❺�	�❹�❹❻�	➁➆	❸➆❽❶➄	�➂❹�	❽➄��

❽�➀�➀��❸�	❹❸�➂	�➀	❸❺	$%	➁❽❽❷❽	➉❻❹➀	➁❶	❽➄�	❺�
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�❹➂�➀�	�❽➅➈❸	➁❽❹➅➂	�➀��	➁❽�➀�	❸➂❿➂	�❿�❹➂	❽➄➂	���➂�	❽❹➄❽�❸

���➂	�❹❸	❾�	❽➄�❸	➃❽➂❸	�❹➄�	➁➆	❽❺❽➈	➆❶➂➂	➆➄➂❸➀	�❽➅➈❸	�➂❹➀❿	�❸➆❽❶➄

❸❽➄❽❽➈�➂➂	❷❻�	❹❺	❸❷�❹➆	�❽�➅❸➀❹	�❹➅➄➀	➁❶	�❽➅➈❸	❹��❶➅➂��	❾➀❸➂

➁❽❽➄❻❹�❸	➁❽❽�❷❸	➁❽➀�❷❽�❸	➃❽�	❸➄�❹➂❸	❻�➂❸	�❹❸	�❽❷�❻❸	❸��❻❸	➀�

�➀	❽❿	❸❷�❹➆➀	➁❽➆❷❹➂	➁❽❽�❷❸	➁❽❶❽❸➄➂❸	➀➆❹➈�	�❽➂�❶❸	�❹�❽"➂❸	➃❽�➀

➁�❹�	➁❽�➂�➂	❾�	➁❽�❶�➄❸	➁❽➀�❷❽�❸	��	�➂➂➀	➁❽➀❶❹➅➂	❸��❻❸	❽➄�	➀❿

��❹➂❸��❸�➀❹	❸➅❽��➀	�❽�❽	➁❸❽➀➆	�❹�❽❹❹�	❸��❻➂	❾❹�➂❹	��❺	�❹�➂➀

➁❽�❹➂�	➁❽❽�❷❸	➁❽➀�❷❽�❸	��	�➂➂➀	➁❽❻❽➀"➂	➁➄❽��	➁❽❼�➈❸	�➀➀❹❿

�❹❶❸➄�❸	➀�	�❽❻➂�	➁❶	��➈�❸	➀❿❿	�➁�❹❶❽�❻�	��	➆❽➄"❸➀	❸❿❹�➂	�❽❶�❸➀

➃�❹�	❽➈	➀➆	❶❹❸➄➀	➃❿❹➂	❹➄❽�	❽➄➂	❽❿	❸��➄	❸❺❸	❸��➂�	❸➄❿	�➀❹	�❸➆❹�"�

❸❷❽➂	�❹➂�

➁❽�❽�➄	➁❽�➈❻➂❸	➁❽❷�❻	➁❽�❽➆"➀	���❹�	➃��	❸❹❹❸➂	❷❹❿❽➀❸�	➃❽�

❽❷�❻❸	➁➀❹➆❸�	�❹�❽�❷❸	➀❿�	❹❷➂➆	�➀	���➂❹	�❹�❽�❽❸	➁➀❹➆➀	➉❹❻➂	➀�

❽❿	❸��➄	➁�❹❶❸➄�❸	��	❸�➄❽�	❷❹❿❽➀❸	➀�	❸�❽"❽❸�	➃❽�❹	➁❸❽➄➈➀	�❽"❸

��➈��	�❹❶❸➄�❸	❽➅❹➈❷	➁❽❻❹❹�	❷❹❿❽➀�	➁❽❷�❻❸	➁❽➀❽➆➈❸	➃➂	�➀❻	����

➁❽�❻�	➁❽➄❽❽�❹�➂	�❽❷�❻❸	❸��❻❸	➀�	➁❽❽���❻❸	➁❽❽➀❹�❸	➁➆	➁�❹❸❺➀

➉❹❻➂	�❻�	❸❷❹�➆	➁❹�➂	➀❿➀	❸➂❹❷	❷❹❿❽➀�	�❹➀❽➆➈❸	❸❺	➃�❹➂�	❽❿	❹�❽❶❷❸

➁➀❹�	➁❽❽�❷	➁➄❽��	➁❽�➄❹	➁❽�➄�	➁❽�❶❹➈	➁❽❷�❻	➁❽��❶�❿	❽❷�❻❸	�❻�➂➀

❷❹➆�	❽�➀❻	➃➈❹��	��	❸➄❹❿➄	➁❽�❻�	➁❽❽❷�❻	�➀	❸❷❹�➆	�❹➂❹�➂➀	❸�❹❹�❸❸

�❹�❷➆➄	❹➀�	�❹❽❷�❻	�❹❷�❹➆	�❹"➂➀	➃�❽➄	➁❽❽❷�❻	�➀	❸❷❹�➆	�❹➂❹�➂��

�❹❽❷�❻❸	�❹❶➀➈➂➀	❸�❹❹�❸�	➁❶	�❼➀❹�	❹❺	❸❷�❹➆	❷❹❿❽➀❸	�➆❹➄�➂	➃❽❼❹➀❻➀

�➂❶❹❷❘	➁❽�➄	❽➄❹❶��	➁❽➈➄❹➅➂	➃❸❽➀��	❸�❹�❸	➀❶❷❹	➀���❽	�❷❹❶�	�➂❶❹❷

➄➆	 ➃�❹➀❽➆➈�	 ◗➀���❽	 �❷❹❶�	 �❹�➄✎➁�	 �❹�❽❻�	 �❹➈❹���	 ❷❻❹❽➂�	 ❸➈

��❹➀❻➂�	 ❸❽❹➄�	 ❷❹❿❽➀❸	 �❹➀❽➆➈�	 ➁❽❷�❻❸	 ➁❽��❶❸	 ➀�	 ➁�❹➈���❸

�❽��➈�	❽�➀�	�❽��➄	❸�	�❹❽❷�❻	➁❽�➄	➀�	➃�❹➈���❸



∑µ

➁❽➆❹�❸	➃➂	❹➄➀❽❷�❸❹❑	➀❶❷	❽��❹➄	�❹❺❽❻➀�	◗❘	�➄	➃➂➅❹�❶❑	�ÔÓ‡ „˙È❷�❽	➇➅❹➂	
		�➂➆	➆❹��❸

··Â ßËÓÏ¯Ùß· ß‰ ˘Â„È˜ ÔÈ˘Â„È˜ ÔÈ
‰È„Ó‰Â ËÓÏ¯Ù‰

❷❹❿❽➀�	➁❽❷�❻❸	➁❽➀❽➆➈❸	➀�	➁❸❽�❹➅❽➈�	��	����	❸❷❹�➆❸	➀�	❸❺	�➀❻�

❸❿❹��	➁�❹➀❽➆➈➀	➁❸❽��➅❸	��❹	�❽❼❽➀❹➈❸	❸�❽❺❸	➀�	❸❽➀➀❿➀❹	❸❽➄❽❽➈�➂➀	➅❻❽�

➁❽❷�❻❸	➁❽➀❽➆➈❸	➀�	�❹�➆�	❾❿	�❻�	❽❷�❻❸	❷➅➂➂❸	➀�	❹➅❻❽	�❹�❽��	➀❽❻��

➁➆	❷❻�	❸➄��	�❹➀❹➆	➁❸❽�❹➀❹➆➈❹	➁❸❽�❹➆❷�	➁❽➂❹❻�❸	��	➃❻��❹	❷❹❿❽➀�

❹➀�	�❹❷➂➆➂	➁❽❶�❹❻	➁❸�	➁❽➂❹❻�❸	��❹	�❹❽❷➅➂➂❸	�❹❽❷�❻❸	�❹❷➂➆❸

➀���❽	�➄❽❷➂�	➁❽❽❻❸	�➅❽➈��	➁❽❷❻❹�➂	➁❸❽➄❹❶➀	➁❽❽❷�❻❸	➁❽➂�❺❸

�❹�➂➀	➁�❹	◗➁❽➄❹❽"	❽❼➄�❸	�➆❷➀❘	❸➂❹❽�	➀➀❶�	➁�	�❽➄❻❹�	�❹➀❶❿	�❽➄❹➀❽❻❸

�❸	 �➆❷➀❘	 ❸➂❹❽�2➃➂	 �❹�❺❹	 �❹❻❽�	 �❽❽❹❹❻	 ➁❶	 ��❺❶➄	 ❹❺	 ❸➅❽➈�➂	 ◗➁❽➄❹❽"

➇❽➅❹➂	◗❜❜❘	❽�"❽��	 ❹❽�❹❷➅❹➂❹	❽➄❹➀❽❻❸	➃❹❼➀�❸	➃➂❹	�❽➄❹"❽❻❸	❸��❻❸

➁➆	 ❸➀❹➆➈❸	 ➇❹�❽�❹	 ➀���❽	 �➄❽❷➂	 ➀�	 ❸❷"�	 ➁❽❽❻❸�	 ❽❿	 ❸❺	 ���❸�	 ❷❹➆

❸➄❹�➄	�❽❼❽➀❹➈	�❹�❽"➂	➁➆	❷�➆❽❷�	❸➂➀�❸	➀➆	�❸"❹➂�	➁❽➅➅❹�➂	❸❽�❹❷➅❹➂

��❽➄❹❽➆�	�❹❸❷❺❸	❹�	�❹�❽❽❻�❸	➀❿➂	➁❽❽�➄	�❹❽❸➀	➃❿	➁�	➁❽�❹➂�	➁❸

�❽�❼❽➀❸	❸�❹�❸	➀❶❷	➀�	❸➄❹�❼❽�	�➃➂�➄	❷�❽�	➀�	❹❿�❹➆	�❹❸	➃➂➅❹�❶	➃�➄

❶❑➅��	 �➄��	 �❹�❽❻�❸	 ❽➄➈➀	 �"�	 ➃➂❺	 ➁➅�➈�	 �➂�➂�➆���	 ➃❷	 �❹❸	

❽➄�❷❹➂❸	➃❷❽➆❸	�❹❻❹�	❽➄➈➂	➃❶➂❿	➀���❽	�❷❹❶�	➀�	❸�➂�❸➀	❽�❹❼➅❽❸❸

❝�❹❽➄❹➀❽❻❸❹	�❹➄❹❽"❸

❾�❹"	❸❽❸	$%	❸�❹�❸	❽�➂❹�❹	➁❽➄❽➂�➂❸	➁❽❷❹❸❽❸	❽➄❹➂❸	➀➆	➃❶❸➀	❽❷❿

❸❽❸	❸❺	$%	�❹"❹❻�	❹��➄�	�❹❻❹�❸	➀❿➂	➀❷��➂❸	❽➄❹❶��	❷➅➂❽➂	�❹"❽➀

➃➂	❹➄➀❽❷�❸❹	❹❷❹�❿➀	❹➄����	�❸	❾❹��	❏➁❸➂➆	❹➄�➀❻	➃❽�	❝❽➅❽➅�❸	�➅➂❸

�❑➀❷�❽❹	➀❑�❹"❺	➀���❽	❽➀❹❷❶	➃➄�➂	➁❽��❹➆➂	❸�➆	❷➆❹	❺�➂	❏➁❽➆❹�❸

�❹❷❸❽❸	❽➈➀➅➂❹	❾�❷	❽➆❹�	➀❹➆	❽��❹➈	➁➆	���	➀❿➂	�❹�❻��❸❸	��❹❻	➀➆

�❽❻�❺➂❸�	➃❽�➀	�❽�❹❼➅❽❸❸	➀���❽	�❷❹❶�	➃❽�	❽�❹❸➂❸	❻❹❿❽❹❸	❸❽❸	❸❺

❽❶"❽❽➂	➃❽�	���❶�	��❽"❽�	❸➀❶❷	�❽➂❹�➀	�❽�❷❸	❸�❽❶❸	❸➄�	❸�➂❿	❽➄➈➀

➇�❹	���❶❸�	➀➆	➆❹➅➈➀	❹➂❽❿➅❸	�➀	�❷	��❷➀	➁❽❷�❻❸	➁❽➄❽➂�➂➀	❸�❽➈❿❸

❹➄❹�❽❸❺❸	�❑➀❷�❽❹	➀❑�❹"❺	➃❑➄�➂	$%	�❹�❹❷➀❹	❸➆�➀	❹�➄❿➅	❽➄➈➂	❹�❽❸❺❸

➃➅❻�❸➀	�❽�	�❹��❷➂	�❹➀❻➂	➃❸	�❹❽➄�➈❿❸❹	�❹❽➄❹➀❽❻❸	❽❿	�❹�❹	�❹�

¥
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❹➆➂❹��	�➆❷	��	➁❷�	➀❿	❸�❹➆	❸❽❸�	➁�❿	 ➃❸➂	�❻��❸➀❹	 ➃❸❽➄➈➂

❸➀❻➂	❽�❷❽❽❻�	�❹❷❶❸	❹�➂❽�➄	�❽❹�	��	❹❽➀➆	❼❹➀➈➀	❷➂❹➆	❹❷"➀	��❹❽❸�

➀❑�	�➈�➂	�❿❹�❻❹	�❽➄➀❼�

❸➂"➆	❽➄➈�	❾�➆➀	�❿➈❹❸	�❽❸	❽❿	❷➆	❸➀❹❷❶	❸❿	�❹➀❷��❸❸	➀�	❸�❹�❽�❻

➁❽❽➀�❽"➄❼❹➈❸	➁❽➈�❼"➂❸	➃➂	�➀❻	❸�❽❻�➂	❹❺	�❹➀❷��❸	❽❿	❾❿➀	➆❷❹➂	➃➂➅�❹❶

➃➂➅❹�❶	❼❼"➂	❹❺	❸❽❶❹➅➀	➆❶❹➄�	❽❷❶➄❸	❸➄❻➂�	�❹❶❽❽�➅❸❹	❸�❽�	���❹➆➂❹

➁❽�➄❹��	❸�➄�❸❹	➀❹➆❸	❽��❹➈➂	�❹❻❽�❸�	❽❿	�➂��	�❽�	➃❹❺❻❸	��	❾�➂❸�

	❸�❹�❸	❽��❹➆	❹➄�❹�✉➁❽❷�❻❸	�❹➄❶���❸	➀�	��❹❽�	➀❹❷❶❸	❑➅❿➄❸❑	❹❸❺	

��	 ❸��	 ❸❷❽➂�	 ➁❽�➂�➂	 ❸➀�	 ❹❽��❷	 ��❽�❹❼➅❽❸❸	 ➀���❽	 �❷❹❶�	 ❺�➂

❽➈➀❿	 ❸➂"➆	 �❽❷�❻❸	 ❸��❻❸	 ❾❹�➂	 �❹➆➂�❹➂❸	 �❹❽��❹�❽�❸	 �❹➄➆❼❸

◗	�➂➆	�❹�	❹��❘	➁❽❷�❻❸	➁❽��❽❼❽➀❹➈❸

❽❷�❻❸	�❹�❽"❸	➀�	❸�➄�❸	�❹��❶�❸	��	�➂�➂❸	❾�➂❸�	���➂	➃➂➅❹�❶

➂	�❹❸	❸❺	���❸�	�❽❹➄❽��	�❶➀➈➂	➀�	❸�❻➀"❸	�❹❸	❸❽❽❹❼❽��✎➀➆	�"

➁❽❷�❻	 ➁❽❷❹❸❽	 ❽❿	 ❷➆	 $➁❽��❽❸%	 ❸➄❻➂➀	 ��❷❹❻❸	 �❹�❽��	 ➀�	 ❸�❽❹�

�❹➄❹❽➆�	�❶"❽❽➂❸	��❹�❻�	�❶➀➈➂➀	➁❷❽	��➀❹	❸➀❹➆➈	➇��➀	➁❹❽❿	➁❽❺❽➆➂

��❹�❽�❽❸	❽➄�	➀�	❸➂❿➅❸�	➅❹❽❶�	➃➆➂➀	➀➆➈�	❽❿	❸➆"➂�	❸➆��❹	➁❽❽➂❹�➀

��➄�	��	❸➂❹�➂�	❼❽➆➂�	�➀	❽➄❹➀❽❻❸	❸➄❻➂➀	�❹����❸	❽❿	�➆❷➀	❹➄❽➀➆

➀➀❿	❽➅❻❽	❽�❶➀	$%	�❹�❹❷❸	➀❿	❾➀❸➂�	❹➄❽��	❾❿	➃❿�	$%	➁❽➄❹➀❽❻❸

➁❽❽❹❶❸	�❹���➀	����❸➀	➁❽❷❹❸❽	❹➅➄❽	���	➀❿❿�	➁➀❹➆❸	�❹➂❹�❹	➀���❽

❸�➄�	��❹❽❹	��❹❽	�❷❻❽	❸❑��❸	❽❺�	$%	❸➀❷�❸❸	�➂❹❻	��	❹�➆�➆❽❹

❸�➆	$%	➀���❽	➁➆➀	�❽➄❹❽❻❸	❸➀❷�❸❸	➀➆	�❹➂�➀	❽❷❿	�❹➂❹�❸	�➀�

➀❹➆	❽��❹➈	➀�	�❹����❸❸	�❹➄❹❽➅❽➄➀	➁❶	➆❶❹➄	❸❺	❷❹➅❽	❽❿	➁❽❷➂❹➀	❹➄�

�❹➆"➂��	➁❽➂�➂	❹➄❹��❹➆❽	❾❿	�❹➀❷��❸❸	��	❼➆➂➄�	➀❿❿❹	$%	➁❸❽➂❹❷❹

➁❽�❽➅➂❸	 ➀�	 �❽➆�❼	 ❽�➀�	 ❸❻➀"❸❹	 ❸�➄�	 ➀�	 �➈➅❹➄	 �❹��❶�❸

➁❽❻❽❷➂❸❹

◗➁❽➄❹➀❽❻❸❘	➀❹➆	❽��❹➈	➁➆	➁❽❷�❻	❽➅❻❽	➁❶	➁❽❽❹❶❸❹	➀���❽	➁➆	❽➅❻❽	❹➂❿

❸❷❽❻❽❸	➁❹❽�❸	❾�❷	�❹➈�	�❽❸	�❹➀❷��❸❸	❽❹➄❽�➀	➁❽➄�❽➄	❽�➀�❹	➁❽➆❹��	➁❸

➇❹�❻�	❷❹❿❽➀�	➁❽❷�❻❸	➁❽❼�❹➄�	❹❺	❹➂❿	��❻�	❾�❷	➀❿	❽❷�❻❸	➁❷�❸	➀�

❾�	❽❷�❻❸	❸➄❻➂➀	❸�➄�❸	�➈�❻❸	��	�❹�❶�❹	❸�❽�➅��	��❹➀❻➂�➀	➁❷�❸	��

�❼➀❻❹➂	❸➄❽�	➁❽❽❺❿�➂❸	➁❽❽❷�❻❸	➁❽➂�❺❸	❸�	❹�❻��	�❹➀❷��❸❸	�❹➂�❿

➁❽❽➄❹❼➀�❸	�❹❷➅❹➂�	�❹➈���❸➀	❸❽"➂❽❼❽❶➀	❸�❽➄➆❸	�❽❸�	➃�❹➂�	�❽�➀❻	�➀�

�	 ��❷❹�	 ����	 ➇➅❹➂	 ❾�❹➆	 ➃➂❷❽�➈	 ➀���❽ÔÓ‡ „˙È�❹❽❹➂❷❸	 ➃➂❹	



∑∑

❽➄➈➀	 ➁❽�❹➈➅	 ➁❽➂❽	 ➆❽➈❹❸�	 ��❷�	 ����	 ➇➅❹➂�	 ��❽�	 ➃❹�❽➆�	 �❹➀❽�❹➂❸

�❹�➂➀	❸➂�➀�	❸�❼➂❸	��	➃❸�	�❹➅❽➆➀	❹➀❹❿	�❷�❹❸❹	◗❶❑➅��❘	�❹�❽❻�❸

➁❽�❻�➄❸	�❽�➀	➁❸❽❶❽"➄	��	➁❽❷�❻❸	❸�❹�❸	❽➀❹❷❶	➁❽❻➀❹�	�❹❽❹❶❽❽�➅❸❸	➀❿

���➈	�❑�➆	�❷�	���	➃❹❽➀❶❘	�❹�❻�	�❹�❼➂➂	❸�❹�	➃❽❻�➂	�❹❸❹	❽➀���❽❸

❝◗❛	❝❶❑➅��	❹��❽

➆❽➂�❸➀	❽❷❿	�❽❸	$%	❼➄➂➀�➈➀	➁❽❶❽"➄	�❶�➀	❸�❹�❸	❽➀❹❷❶	➀�	➁�❼➀❻❸

➀���❽	 ➀❿	 ➀�	 �❹��➆❸	 ❻❿➂	 $%	 ❸➈❹�"	 �❸�❹�	 �➈��❸�	 �❻❽➄	 ➃❹�❶�

➁➀❹➆	➃➆➂➀	➁❽�❹�❻	➁❽❶�❽❸	➇❹�❶➀	��➈�	❾�❷�	➃❹❿➄	$%	❸❺➀	❸❺	➁❽��➆

�❹❷❸❽❸	$%	❸�"❹�	��	❹❺	❸�❼➂❸	❹❺	�➀	❽�➂❹❻	❶�❽❸	➀��	$%	❸�❹�❸

❼➄➂➀�➈❸	➀�	❹❽�❹❼➀❻❸�	➁❽❽❹➀�	�➀	�❽❶❷❸➀	➁❽�❽❽❻	❸�❹�❸	➁➀❹➆❹

❸��❸�	➁❽��	➁❽�➄��	❹❷��	➁❸

➃�❹➂�	❹❽�❹❻�	�➈❿�	�❼➄➂➀�➈��	�❸	��❷	��	➁❽❶"❽❽➂	➁❽❷�❻❸	➁❽❶❽"➄❸

❶➂❹	 ➁�❸	 �❹❷❽�	 ➁❽�❹➆	 ➁❸	 ❸❺✆➁❽❷�❹➂❸�	 ❻❿❹➄	 ❸❑��❸	 ➀�	 ❹❷❹�❿	 ➀➆	 ➁❽➄

�➀❻❿	➁❽➆❹�❸	➁❸❽❻�➀	➅❻❽�	➇➅❹➄	❷❽�➈�	➁❸➀	�❽	➀❽��➂�	�➁❽➂�	�❹❿➀➂�

❽�❹❹➀	��"❹�	��	➁❸	➁❽❽�➂❹❻	➁❽❶�❽❸	�❸❺➀	❸❺	➁❽��➆	➀���❽	➀❿�	�➅❽➈�➂

❽❶❽"➄	 ➀�	 ➁�❹�"➂❽❸	 ��❼➂	 ❸➄❻�❹❸�	 �❻�➀	 ❸�❹�❽�❻�	 ❽�➂❶➀	 �❽➀❹�

�➅❽➈�	➃❽�	�❹➈➅❹➄	�❹➄❻�❸	�❹"❽➀	➃➂❷❽�➈	��❹➆	�❼➄➂➀�➈��	�❹❽❷�❻❸	�❹❶➀➈➂❸

❝◗	❝➁�❘	�❹❶➀➈➂❸	��❽	❽❶❽"➄	➀�	❹❺	➃❽�➀	➁�➀❹➆➈	➅❽➅��	�❷➂❹➆❸	➁➀❹➆❸

➀�➂�❸	❽❶❽"➄	❹➆❽�"❸�	❹➂❿	��❷	➀➆	❸➆❽�"➂	❸➄➂�➄❸	�❹❷❸❽❸	���❿

➁➆	❷❻❽	➁➀❹�	➁❽➄�❹➄	➃➄��❷	❽❻❹➀�	���❿	❸�❹❽➄➀�➂�	➀➀❶�	❸❺	➃❽�

➇❹�❽�	➃❽�	❸❷❹�➄	❷❻❽�	➁❽❿➀❹❸	�➀	➁�❹❽➄➂❽	➀➀❶�	❸❺	➃❽�	➃❽➂❽❸	❽❶❽"➄

➁❽�❻�	➁❽➆❽➄➂➂	�➄�❽➄	�❽❸	❸❸❺	�❽➈❹➅❸	❸❼➀❻❸❸	➁�	➁❶	$%	❸➀❹➆➈

➁➄❹❽❶❸	�➀	�❹➀��➂	❽➈	➀➆	❸❿❽➀❸	❹❺	➁�	�❹❿➀���	�❹❸	➀❷�❸❸	$%	❽�➂❶➀

��➈➄	 �❹➈❽❽➈❽�	 ❹�	 �❽➄➂❽	 �❹➄➂❹�➀	 ➁❽❽❼❽➀❹➈	 ➁❽❿➀❸➂❹	 $%	 ❽�❹➄�❸

�"�	❸➀�➂�	❼�➂�	$%	❸�❹�	�➆❷	❽➈	➀➆	❸❿❽➀❸	❹❺	➃�❿	 �❽➄➀�➂�

�❷❸	❽�❿❹➆	➀❿	➁❽➂�❹➂➂	�❽❼❽➀❹➈❸	❸➈➂❸	➀�	�❹❸❸	❷"�	�❹➆❼➀	❸��

➁❽�❽➆➀	❸➈❽❿❸	❽❿	�❼�❼➂	➀➈�➆	➉❹��➀	➀❹❿❽	$%	➃❽➂❽�	➀��	$%	❹❸➄❽➂➀

�❹❽➄➂❽	➀�	➀❽➀"	➆�❹�	❽❷�❻	➃❹�❶➂	➁�	$%	❸➈❽❿�	�➀�❹➂	❸�❹❻�	❹➀❽➈�

❹➀�	❽��❽�❽❸	➃➆❼➂❸�	➃➂❽➅❹	�❹❸	�❹�	�❽❷❽	➁"❹➆❹	❽❻❹❿�	➀�❹	�❽❼❽➀❹➈

�➈❼➆➂	❸�❽❼➂➅❹�	��	�❹❸

	 ❷❑➅��	➁❽❼➈�➂	���➈	�❑�➆	➀❶❽➈�	➀���❽	��❹❿	➃❽❽➄➆	❹�❹��ÔÓ‡ „˙È➇➅❹➂	
➁➆	➀�	�❹➀❸➄�❸❸	�➆❽��	➀�	��	❸��	➃❽➄➂	�❹❸	➀❹❷❶	�➄❽➂	��➈➄�	❝	�➂➆	�❷�	���
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❽➂"➆❸	 ➃❹"�❸	 ➃➂	 ❹❑❻	 ❹�	 ❹➄❹"�❹	 ��❹�❸	 ❽❹❹❽"➂	 ❹➄❽❽❸❷	 ➃❹❽➀➆❸	 �❹�➂❸	 ➃➂	 ➀���❽
❹➄�❹�	�❽"❹❸	❸❑��❸	➀➀❿❸	��	➁❽❹❹❸➂❸	➁❽❷❽❻❽❸	➃❹➂❸	➀❿	➃❹"�	❹�	❾➀�	❽❼�➈❸❹
��	 ❹❽�❹�❹�❹	 ❹❽�❹�❹❻	 �❹➂�➄	 �❹�➆�	 ➀���❽	 ➉��	 ��	 ❹➄➀	 ➃�➄❹	 ➁➆	 �❹❽❸➀	 ➁❽�"➂➂
➁❸➀	 ❹��❹➆�❽	 ➁�❼�	 ➃❿➀	 $%	 ➀❿❸	 ��	 ❹➄➀	 ❸�➆	 ❸❺	 �❹�➆�	 ❹➀�	 ❹❽�❹�❹�❹	 ❹❽�❹�❹❻
❽➈❿	➁➂"➆	�➆❷➂	�❹❿�➆➂	➃➄❹❿➀	❸�➆➂	�❹❸�	❸❺❽�	�❹�➆➀❹	➁❹�➀	❑➁❽❼➅❽➀➄❹❽"��❑

	��❹❽�	��❽❸	➀❿�❸	❸❽❸❽	❸❺	➁❶	❹➀	➁❸➀	�❽�❿❽	➁➀❿��✉��➆�❹	❸�❹�❸	❸➄�❽➄	��❹��❑	
��➆❽➀	❹❽��❷	❷❽❶➂❑	➁❸❽➄❽�	❽❸�➀❿	❸�➅➈❸	➃❽�	��❷➂❸	❽��❷❿	❑➁❽❼➈�➂❸	❹➄�❽➄
�➀❑	❽�❸�	➀���❽	➁➆➀	��❷❸	�❹❸	❽❷❹❻❽	◗❼❽	❺➂�	➁❽➀❽❸�❘	❑➀���❽➀	❹❽❼➈�➂❹	❹❽�❹❻
��❽	❹��❷�	❸�➆➄	❹�	➀❿❸�	➁➆	➀�	❹❺❿	�❽➄❿❹�	❑➁❹➆❷❽	➀�	➁❽❼➈�➂❹	❽❹❶	➀❿➀	➃❿	❸�➆

�➃❹�➀❹	❸➂❹�	➁❹��	❸➀�➂❹	❸�➂❶❹❷	➃❽�
�❷�	���	➇➅❹➂❘	❸❺	➃❽❽➄➆�	➇❽➅❹➂	�	❑➀➀❿❑❹	❑❼�➈❑❹	❑➀➀❿❑	�	���❹❿�	➃➂❷❽�➈	➀���❽

ÔÓ‡ „˙È	 �❹➄�	 ❽➈❿	 ❽�❽"❽	 �❹➄❹❽➆��	 ❝◗	 �➂➆	 ❜❜❜	 ✉➉��	 ❸❽❼��❹➂❷	 ❸➄❽❷➂	
❷❹�➆�❸	�➁❽❷❹�➆�❸	➀❿	➁❽�➆➄	➁➂��	➃❹❽➀➆	❾�➆➀	❾❹➈❸➀	➁❽➀❹➀➆	❸➂➀�❸	➀���❽
�❹➄❹❽➆�➀❹	�❹❽❶❹➀❹�❷❽�➀	➅❻❽�	➁❶	�➀�	�❹❹��➀❹	➁❽➈❻❷➀	➅❻❽�	��	�➀	❽��➈�	����➂

➁❷�	❽❷❽	❽�➆➂

➁➀❹➆	�❹➅❽➈�	❽���	➃�❿	��❹❷➂	❽❿	❸➀❹➆	➃➂❷❽�➈	➀�	❹�❹�❽�	➃➈❹�➂

❸➀❹➆➈	➇❹�❽�	➁❽❽��❸➀	❽❹�➆	➉❹❻	❽➈➀❿	➁➄➂�	❹❺	➁➆	❹❺	�❹��❽❽�➂	➃➄❽��

�❹➄❹❽➆�❸	➀�	��❹❽	❸�❽➂➆➂	❸➄❽❻�	➀❿	➁➀❹�	➁❽➂❽❹➅➂	�❹❼➀❻❸�❹	➁❽��❹➄�

➁❽➀❷�❸❸	❽❿	❸➀❶�	➁❽❷❷"❸	❽➄�	��	➁❽❻➄➂❸	�❹➄❹➂�❸	➀�❹	�❹➅❽➈�❸	➀�

❽❶❽"➄�	❷❹➆�	❷�➀�	❽�❷❹�➄❹	❽❻❼�	❽➄❹"❽❻	�❹❸	❸➀❹➆➈❸	➇❹�❽�	❽❿❹	➁❽�❹➂➆

➁❸❽➈❻❷➀	 ❽�❹➄�❸	 ➁�➆❷	 ➀❹�❽�➀	 ➁��❸�	 ➁❽➀➆❹➈	 �❹❽➄❹➀❽❻❸	 �❹❶➀➈➂❸

❽�➆➂	�❹❽❶❹➀❹�❷❽�➀	➁��❸�	❹�	➁❸➀�	➁❽❽❼❽➀❹➈❸	➁❽➅�❼➄❽�➀❹	➁❸❽�❹❹��➀

�❹❶➀➈➂❸	❽❶❽"➄	◗❽➄➀�➂�❸❘	➁❺❽➄➂❹❸❸❹	◗�❽➄➂❽❸❘	�❹➄➂❹�➀❸	❹➂❿	➁❷�	❽❷❽

��	 ��❹❽�	 ❽�➄❸	 ➃➈❹��	 �➈��➂❸	 ❸�❹�❸	 �➆❷	 ❽➈	 ➀➆	 ➁❽➀➆❹➈	 �❹❽❷�❻❸

❹➀❽�❹	❺❿�➂�	➁❷�❸	��	❸�❽"➂	�❻�	❸�❽❶	➉��❸	❽➄➈	➀➆	❸❑��❸	➀�	❹➄❹"�

	❸❽❽➄�❸✉��➈��	�➀	➁➀❹➆➀	➀�➂�❸	➁➆	�➈�❹�➂	❸➆�"❸	➁➄➂�	➀�❸	��	

❸��➅❸	❽➄➈➂	�❸❺❽❸➀	�❽	��❹❿❸	➆❽��➂	➁➀❹�	❹➂➆	�➈�❹�➂	❾�❷➀	�❹❷➆❿

��❹❹❷	❸���❹	�❹❸❷❺❸	�❹➂❽❽�	❽❼❽➀❹➈❸	➃❽➂❽➀	➅❻❽��	��❹❽	❸"❹➈➄❸❹	❸❽❹❶�❸

➀➆	❷❽➆➂	➁❸➂	❷❻��	❾➂❹�❸	❽❷�❻❹	➃➂❷❽�➈	�❽❸�➂	➁❽➀❹➅➈	❸➀�❿	❸➀�

❸➄❻➂➀	�➂��	❾❽❽�	❹➄❽�	❽❿	❹➂"➆

➃❽�	�❹➂➆❹	❽�❹❸➂	❻�➂	➃�❿	➁❽➈�❹❻	➁❽➈➅❹➄	➁❽❽➄�➂�	➁❽��❹❿❹	➃➂❷❽�➈

❝◗❘	❽➅❹➄➂	��❹❿	❸❺	❻�➂	➃❽❽➄➆�	➁➀❹➆❸	�❹➅❽➈�	❽��

❾❽❽��➂	�❹❸	➁❸❽➀�	�❹���❸❹	➁➆❸	➁❹�➀❸	�❽�	➀�	❹❼�➂	�❷❹�➄➂

➀➆	�➂❹�	❽➄�	�❽➂"➆❸	❹�❹❸❺➂	�➀❻	➁❸�	❽➄➈➂	❼❹�➈	�❹➂❽�➀	➁❽❽❹��

�❷❹�➄	 �➂❹➀❿	 ❽➀�	 ➃❸�	 ➃❹❹❽❿➂	 ➃➆❹❼	 �❹❸	 ❽���❹➂❹	 ❽�➈�	 ❽�❹���



∑π

�❹❸�	❸➂❹	❻❽❼�❸➀	���➂	�❹❸	❸➂❹❽�	���	❹�❹❽➂"➆	�❽❸	❹➀�	�"❹➂❸

➁➆➀	��➈�❽�	❻❹❿	�➂❹➀❿	�❽➂❹�➀	�❹�➂"➆	�❽❸	❸➂��	❶❽�❸➀	➃❽❽➄❹➆➂

�➀➂❸	❹�❹�❽❶➀	�❽➄�❷❹➂❸	�❹❽➂❹�➀❸	➃❹❽➆�	➆❽❶➂	➃❿➀	❹➂"➆➀	➃❹�❽�	�❹❽❸➀

�➄❽❷➂	����➄❸	�❽❼��❹�❽�❸	�➄➆❸	�➄❹❿➂	��❹"�2❝�❽❼��❹➂❷❸	➁❹�➀❸

➁❹�➀❸	➀�	❹➂❹❽�	❾�➂❸	❹��❼➂�❹	❹➂"➆	➁❹�➀❸	❽❷❽�	➀❸❹➄➂❸	❽➂❹�➀	�❽�

�❷❹�➄	�❽❿➈❹❸	❹➀❽➈�	❸❷❹➅❽�	❸➄❹�	❽❷❹❸❽❸	➁➆❸	➀�	�❽➂"➆❸	❸➅❽➈�❸

❹➂➆	��	�➂�➀	���➂	❹➄➄❽�	�❹❸❹	❹�❹❽➂"➆	❸➄➄❽�	❽❷❹❸❽❸	➀�	�"❹➂❸

➀❿❸	❹�❽�➅	❹➂➀❹➆	➀�	❷�❹❿❸	❺❿�➂	❹�❹❸❺➂	�➀❻	➁❸�	➀➀❶�	❹���❹➂❹

❹➄❽�	 ➁➆❸	 ➀�❸	 ❽❷❽�	 ❹➀	 ❸➄�❽➄�	 ❸�❹�❸	 �❹❸	 ���➂	 ➀❿❸	 ❹�❹�❹	 ❶❻

❸�❻❿➄❸➀❹	❸�❹�❸	➁❹❽�➀	❽➆"➂�❿	�➀�	❸➂"➆	❽➄➈�	�❽➀❿�❿	�❷❹�➂

��	���➀	�❽❸	➇�	 ❹➄�❽	➁�	 ❽❷❹❸❽	❽➄❽❷➂	➇❹❶	➀�	❹��❼➂	�❹�❽"➂�

�➀	➁❶❹	❻❹❿	➃❽❶➈❸➀	�➀	�❹➄❹�❽�	�❽➄➆❸➀	❷➆❹➄	�➀	�❹❸	❸�❼➂	❸�❹�

➀�	➁➀➂➅	❸❷❹"➂❸	❹�	➃❹➂��❸	➁➆❸	➀�	�❽➂➀❹❶❸	❹�❹❷��❽❸	��	���➀

��	❹❺❿�➂�	➁❽❷➂❹➆	➁➄❽�	❹�	➁❽➀❽➆➈	➁❸	❽❿	➇�	�❽�❹➄�❸	�❹➄❹�❽�❸

➀➆❸	➃❹�❽�❸	➀�	❹➄❿�➂	�❷�➂❸	�❽�	➅➈❹�	❺❿�➂❸2➁❽➂❽❸	➁�❹	❞❽�❹➄�

❾❿	❺❿�➂❸	�❹❸	➃❹�❽�❸	➀�	❹��❹�	➃❿�➂	��❷➂❸	�❽�	❽❺�	➁❸	�❹➀❶	❽➂❽

➁❹�➀❸�	➃➂❺�	�❽➄❽❷➂❸	�❹➀❽➆➈❸	��❹➂	❹➄❽�	➁➀❹➆➀	❹➂"➆	➁➆❸	❾❿	❹�

��❹❼➀	❹➂"➆	��	❷�➆�➀	��❷➄	❽❷❹❸❽❸	➁➆❸➂	❹➂"➆	��	❷�❹➆	❽➄�❷❹➂❸

➁�❸	�❷❹�➆

➁❽➆❽➄➂❸	➃❽�	�❹�❹➂➆	�❹➄❻�❸	�❹➀❹➆	❸❿	❷➆	❹��❹❸�	➁❽➄❹�❸	➁❽��❷❸	➃➂

�❼➄➂➀�➈��	➁❽❷�❻❸	➁❽❶❽"➄❸	➀❹➆➈➀	➁❽�❹➂�	➁❸❽➈	➀➆�	�❹➅❽➈�❸❹	�❹❻➄❸❸

➀�	❸➂❹❽�	�❹➄�	❾�➂�	❽❿	❸��➄	➁➀❹�	➁❽❷�❻	�➀❸	➁❽❶❽"➄❸	➀�	❸➀�	➃❽�➀

➃➂	 �➅➄❿❸	 ❽��❻	 ➁➄➂�	 ❸➀�	 �❹➄❻�❸	 ❹�❻�➄❹	 ❹➂➆➂➆�❸	 ➀���❽	 �➄❽❷➂

➁❶	❾�	➁❽��	❽❷❽�➈�➂	�❹�❽�➆�	➁❽➆➄➂➄	�❹❽❺➄❿��❸	�❹❽❷�❻❸	�❹❶➀➈➂❸

➁❸❽❷��➂	�❹❽➄❽❷➂	➁➆	➁❽❸❹❺➂➀	❹❿➈❸	➁❸	�❹�➀	❹�➀❽➂�	➁❽��	❽➄❶➅	❽❷❽�➈��

➀�	❽��"❸	❸"➂�➂	��❽➆�	➁❽➄��	➃❸➀	➁❽��❻�➀❹	❸➀�➂➂❸	�❹❽➄❽❷➂	➁➆❹

❹�❹➆➄➂❽❸	��"	➀❹➂	��"	➀�	�❹➂❻➀➂�❹	�❹➄❿�❸	�❹➄❽❷➂�	❷�➂�❸	➀���❽

❸➄❽❷➂❸	➃➂	�❹➀❷��❸❸	��	❸➈❽�❻❸	❽��"❸	�❹�❽�❸	➃➂	❽❷�❻❸	�❹�❽"❸	➀�

�❽��	 �❹�❼�	 ���➂�	 ➇➀❻❹❸	 �❽❹�❸	 �❹��"�	 ���➂❸�	 ➆❶�➂	 ➁➀❹�

��❶➅➂�	➉"❹➈�❸➀	❹➀❻❸	❷❻�❿	➁❽➄❹➀❽❻❹	➁❽❷�❻	➁❸�	➁❽➆➅❹➄�	➁❽➅❹�❹❼❹�❹

�❹➀❷��❸❸	�➀❹❿❽	❸�➆�➆�❸	�❹�	➁❽��➆❹	➁❽❷❹❸❽	➃❽�	���➂❸

��❸�❸�	 �❽❷�❻❸	 ❸��❻�	 ➁❽❽➄�➂�❹	 ➁❽❽❷➅➂➂	 ➁❽➂�❹❶	 ➀�	 ❾�❹"❸

�❹���➀	�❹�❽�❽	�❹�❽❻�	❹❶❸➄❹❸�	➁❽➄��	❷❻❹❽➂�	➁"➆�❸	❹➀➀❸	�❹➄❻�❸❸
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❜❜❘	❸➀�➂➂❸2❽��❹➆�	➁➆	❸➀❹➆➈	➇❹�❽�	❸�❽❽❻	 ❹❺	❸�❽❻�	�❼❽�	 ◗

�➆✎➀➀❿❸	❸�❽❼❽➀❹➈❸	➃❽�➀	❽❷�❻❸	�➆❹➄❸	➃❽�	➆❶➂❸	�❹❷❹�➄	��	❸�❽❻�❸❹	�❸�2

�❽➀���❽�❹��❻➀	❾�❷❸	��	➁❽��	➁❽�❽➆"➀	❸➀➀➅	❸➀❹➆➈❸	➇❹�❽�	��❻�❸	

❷➅➂➂❸	➀➆	❸➂❽❽�	❹❺	�❹❻�➈�❸	�❹❽❷�❻	�➀❸	�❹❶➀➈➂❸	➃➂	�❹❷❻��	❸�➀➂

�❹➈�	❸�❽❽❻	�❽❸	➃❸❽�❻❹�	➀❸�	��❽❼➄➂	❹��❻�	�❹❽❷�❻❸	�❹❶➀➈➂❸	➀➆❹

�❽❷�❻❸	�❽�❶➀➈➂❸	�❹➄❹�❽➆�	�❻�➄	❽❹❼❽�	❸➀�❽��	�"�❻➄	❸�❹❶�

øÂÈ¯ˆÏ Ì‡ ¨ÂÏ‰

	➀�	��❷�	����	➇➅❹➂➀	❾�➂❸�ÔÓ‡ „˙È�❹���❸	�❹�❽❻�➀	�❷�❹❸	���	

➃❹❽➀❶❘	�❹❽➄❹➀❽❻❸	�❹❶➀➈➂�	➁❽❷�❻❸	➁❽➀❽➆➈❸	➀�	�❹�❽�❽	➃➂❷❽�➈	➀���❽	❸➄❹➈

❝◗❛	❝❶❑➅��	❹��❽	���➈	�❑�➆	�❷�	���

➀➆	 ➁❽➀➆➂	 ➁❸	 $%	 ❸➄❻➂❸	 ❸"��	 �❿❻➀➂�	 ❸�❺	 ��	 ��➆❹�	 ➁❽❽➀❹��

❽➄❹❻❼�❸❹	❽➄❽❷➂❸	❽❼❽➀❹➈❸	❸➀�❹❶	 ❝➀❹❿❽�❿	��❹❽�❻��	❽➀❹�❽�	❸❿❹❷➂❸

❹❽➀➆�	➇➄➆❸	��	➁❽��❹❿	❹➀➀❸	$%	➁❽❽➄❺�➂❸	�❹➈❿	➀➆	❷➂❹➆	➉��❸	➀�

$%	 ❸➄➂�➄❸	 �❹❷❸❽❸	 ➀�	 ❸❻�➈➀	 �"�❹��	 ❸➀��❸	 $%	 ❹➄➀❹❿	 ➁❽��❹❽

�❹➀➂�	��❷❺➂�	❷❷❹�❸	�❹❸	�❸❷❹❸❽�	➁�❸	❝➆❽�"➂❸	�❹❸❺	➀�	❸➀��	�❽❸

	❹�❹❷❻❹❽➂✉➁❷�	➀�	❹➂➀"�	➁�	➇�	�❾��❸	❽➆�❹❿�	❸➄❻➂➀	��➆	�➂�	❹�	

�❹❻�❹��	➁�	➁❶	$%	❹➄❽�"➀	➁�	❹➄➀❸	�❽❸	❸�❽❻�❸	$%	�❹❹"➂	�➂❹�

	➁❸➂	➀❷�➄	❸��	❾❽❽❻✉�❽➄➅�❹❷	❸➀❶➆	❸�❹��	�❷�❷❽❸➀	➀❹➀➆	❸��	

➁�❹�	➁❽➀➆➂�	➁❽➄❹➆❽❼❸❹	➁❽➀❹�❽�❸	❷❶➄	�❹�❽�❽	➃➂❷❽�➈	�"❹❽	��❿	➃�❿

❸➀�❹	➉��❸	➀�	❽➄❹❻❼❽�❸❹	❽➄❽❷➂❸	❽❼❽➀❹➈❸	❸➀�❹❶➀	�❹❽�❻�	❹➂❿	➁❽➀❽➆➈

�➀❹	 ❽➄❻❹�❸	 �❹�❽➂�	 ��	 ❹➆�❿❹❽	 ➁➆❸❹	 ➉��❸	 ➀�❹❶	 ❽�❸�	 ➇➅❸	 ➀➆	 ➁❽❻❷➄

❽➂�❶❸	�❹�❽➂�2➁�❹➀❽➆➈	���➅❸➀	❸➀�	➁❽�❹➂❽➄�	➁❽�➂��➂❸	➁❽❷�❻	❽❼❽➀❹➈

�➅❽➈�	 ��❹❹➆➂	 ➁➂➀❹➆	 �➈��❸�	 ❽➂❿	 ➃�❿	 ➁❽��❹�➂	 �❹❽➄❹➀❽❻	 �❹❶➀➈➂�

➀❶❹➅➂❸	➁❷�❿❹	❸➄❹➂�❸	❺❿�➂�	❽➂❹➄❹❼❹�❸	➁❷�❸	��	❸�❽"➂	❹❺❿�	➁➀❹➆

�❽❼❽➀❹➈❸❹	�❽➄❽❷➂❸	�❹�❽"➂❸	➀➀❹❿	�❹�❽"➂❸	�❹"❽➆	➀➆	❹➂"➆�	➆❽➈�❸➀

�❽❷�❻❸	❸❷➂➆❸	➃❽�	�❹❽❶❹➀❹�❷❽�❸❹	�❹❽➄❹❽➆�❸	�❹�❽�➅�	➃❹❽❷➀	��➆➂

❷❻❹❽➂�❹	 ➁❽❽❷�❻❸	 ➁❽➄❹�❽➆❸	 ➁❽��➂	 �❽➄❹➀❽❻	 ❸❶➀➈➂�	 �❹➀❽➆➈	 ➃❽�➀

➁❽❼�➈❸	�❹�➆�	➃❸	❹❺	�❹➈���❸	➀�	❸❽�❹➄❿➅�	➁❶	➃❹❷➀	➁❸��	➁❽❽�❶➀➈➂❸



∏±

�➂	➀�	❹�❹❼➂	❷❹➂➀➀	��➈�	❸➀�	�❹➄❿➅	➀➆	❸➀❹❿	�❽❷�❻❸	❸��❻❸	�❹�➆�	➃❸

�	➁❽❽❺❿�➂❸	➁❽❼➅❽"❽➀�❹➈❸	➃➂	➁❹➀�ÚÈ„ÂÓ‰	➅�➂�	��❿�	�➂�➂�	

❝�❽❿❺➂	�❹❸

	 ❹➄➀�	 �➆❹➄❸	 ��	 ❹❷❿➀	 ➁❸	 ❾❿✉➁➆	 $%	 ��❹�❻�	 ➀�	 ❽❑❻➀❸❹	 ➀❑"�❸	

����	➁❽❻❽❷➂❹	➁❽�❽➅➂	�➁❽�➆❿�➂�❹	�❸	❽��❽�➀	➁❽❷❻❹❽➂	➁❽➀❽❹❹���➈

➀���❽	�➄❽❷➂	❷➆�❹	➁❽��➆❸	❷❶➄	❸➂❻➀➂❸	❼❸➀�	$%	➁❽❷�❻❸	➁❽�❶❹�❸

	❽➀	➁❶	$%✉	�❹��	�❹❽❷�❻	�❹❻➈�➂➀	❹➂❿	✉➁❽��	❸❻➈�➂	❽�❹��	�❽	

$%	 �❽❷�❻❸	 �❹❷❸❽❸	 �❹➀❹�❶➀	 ➉❹❻➂	 ❸➄❼➄❼�❸	 ❸�❽"❽➀	 ➃���	 ❹➀➈➄�

�➀	➁❸	$%	�❹��❻➂➀	�❹��❻�❸	➀�	➁❽�❻�❻❸	❾�❷�	➁❹❸�➀	❹❷�❽�

�❹❹�	➃➄❽�	�❹➀➆➄❸	�❹�❼➂❸	➀❿❹	�❹�❹❼❸	�❹➄❹❹❿❸	➀❿�	�❹�❸❺�➀	❹➆�

➀���❽	❽�❹➀��	❸�❽➈❿❸❹	�❷❸	��❽❼➄	❸➈❹➅�	➁❽➄❹➀❽❻➀	�❹��❻�❸❸	��

❸➂❿❹	❸➂❿	�❻�	➀➆❹	�❹❽➄❹➀❽❻	�❹❶➀➈➂�	➅❽�➂❽❽�➈�	➇���➂�	❽➂	$%

	➃❸�	�❻❹�	�❹❸�❿✉$%	�❽➄❹❻❼❽�❹	�❽➄❽❷➂	�➁❽➂�	���❽�	❹�➆❷	➁�	➁❶	

❹��❹❸	❹❽❷❽	❹➂�	❹➂"➆➀	❸�❿	�❹❸�	�❹��	❹❽�"�"	❹�	�❹❸	➀❹➈❽❽�	❹➈❹➅

➀�	 �❸❶➄❽❻��	 ➁❽➈���➂	 �❹�❽➈	 ❽➀➅➀❹➅➂	 ➁❽�❽➆"	 ➀�	 �❹➄❹➂�	 ❹➄❽➄➈�

�❹�➂	❹➄�➈➄	❹➄➆❷❽	�➀❹	◗➃➀"❽➀	�➄➂❻�	�❹➀➈❽❼❹	❸❽�❹��➆❘	�❽➄❹➀❽❻	❸❶➀➈➂
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	�➁❽➄❼�	➀➆	➁❽➀❹❷❶	�❽❸❺❸➀�	❝◗❘ÔÓ‡ „˙È	�➂➆	➆❹��❸	❷�❽	➇➅❹➂	
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$%	❏❸��❻➂	❹�	➃❽�❹	�❹�➄❹	�❽�	�❹❸	➁➀❹➆❸�	�➀�	❤➁❽�❻�❹➂❹	➁❽➀➈�

➉❽�➈❸	❽➄➈➀	❽❹❶❸	❽➄➈➀	➇➈❹❿�❸➀	�❹❸	➁❶	❻�❿❹➂	❸❽❸	❸➀❹❶�	❽❷❹❸❽❸

❤➁❽➆❶�❸	➁�❹��	��❻	❸➂	❾�	❸➈❹➄❻	❽��❷	❹❽➄➈➀	��❽❷❹	❹➀	❸❹❹❻��❸	�❹❸

➆❷❹❽	 ❽➄�	 ❸�➆➂➀	 ➀��	 ❸�❽��	 ➃❽�	 ❽❿	 ❾➀	 ❸❹❹❻��➂	 ❽➄�	 ❝��❻	 �❹❸

❏�❹➄��❻�	❸���❸	�❹❸	❽➄�	❽➄�	❹➀❽�❹	➁❹➀❿	❸��	❻"❹�	❸��	�➄❶	❸���

❾❹��	➁❽➄❹�➄	➁➀❹➆❸	➀➆	❽❻❼�	❼�➂�	➁❽➀❿�➅➂�	➃❹❹❽❿	➁❹❽❸	➀��	$%

�❽➆➂	 ❹❸�➂	 ➁�	 �➅➈➄	 ❸❺❸	 ➀❶➆➂❸	 ➁�❹	 �➃�❹	 ❻��	 ➀�	 ❸❺❸	 ➀❶➆➂❸

	➁❽❽❻❸➂	�❹➄❸❽➀	➆❽�➈➂❹✉❹➀❽➈�	➆❽❶❸➀	➀❹❿❽❹	�❹�❽❽❸	❾❹�➀	➁❷�❸	➀➈❹➄	

➁❷�	❏❹➀	➁❽❹❹❻��➂❹	❹➀	➁❽❷❶❹➅	➁❸�	➁❷�❸	❹❸❺❹	❏❏❏�➆❷➀	❷❹�❽�	❽❷❽➀

❏�❽➂"➆	❸�➄❸	��	❹�❹❸➂	➀❿�

❸❷❽➂➆➂❸	❸➅❽➈�❸	➀�	�❽➄➈❹➂	❸�❽���	��❿�❹➂	❾�	��❸	➀�	❹��❹�❽�

➃❹❼➀�❸	�❽�	❽��❽❼❽➀❹➈❸	��❹	❹❽❽❻	�❹�❽"➂	��	�"➆➂❿	❺❿�➂�	➁❷�❸	��

�❸�❺	❸❷❹�➆�❿	���❹�➂	❹❺	❸➅❽➈�	➁❽❻�❺�❸	➀�	➁❸❽❽❻	�❹�❽"➂	��	�"➆➂❿

❸➄��➂	❹❺	❸➅❽➈�➂	�➀❻❿	➁❷��	➀�❸	➀�	❹�❹❽❺❿�➂	��	❸➈❽➀❻➂	�❽❸�	�❻�➂
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❹❷❹➆❽❽	�❽❷�❻❸	❸➅❽➈�❸	❽➈	➀➆	➁➀❹➆�	➁❷�❸	➀�	❹❷❽�➈�❹	❹❷❹➆❽❽	��❷❶❸	➁❶

�❹➂�	�❹❸	➃❿	➀➆❹	➀�❸	➀�	����❸➀	�❹❸	➁❽�❹➀�	➁➀"�	���➄�	➁❷�❸	➀�

❽❹❼❽�	➁➀❹➆�	�❹�❻��❸	➀❿�	�❹��➀❹	❸❺	➀�	❹➄❹"�➀	❹➂"➆	❷�➆�➀	�❹❻�➀

❺❿�➂�	➁❷�❸	��	❸�❽"❸�	�❽➄�❷❹➂❸	�❽��➆➂❸	❸➅❽➈�❸	❽❸❹➀�❸	➃❹"�➀

➁❺❽➀��❽➀❹	➁❺❽➀�❹❷❽�❽❷➄❽�	❽➂"➆	�❹➂❽➂	➁❸�❹	❽�➂❶➀	➁❽➄❹�	➁❽❿�➆	❸�❽❶❷➂

➃�❹	❻�❑	➀�	➀❶➆➂❸�	➁�❹�	❸➄❿➂	❾�	��❸�❑����❽❽�➂	❸➄❽�	�❹�❽"➂❸	���❿	

�❹�❻��❸�	�❹��➀❹	❾❿	➁➆	➁❽➀�❸➀	�❹➂�	�❹❸	❽❷�❻❸	➁❷�❸	➀�	❹➄❹"�	➁➆

�➂➂➂❹	➀�❸	➀�	����❸➀	➇❽➅❹➂	➁❽➂�	❷❹�❿	❸��➂	�❹❸	❾❿�	❞➀�❸	➃❹"�	��

➁❽❶❽❸➄➂➀	 ➁❽❷❶❹➅❸	 ➁❽➄❹➀❽❻❸	 ❾�	 ��❸	 ❽➈	 ➀➆	 ❹❽➀�	 ❷❹❶❽➄�	 ❹❷❹➆❽❽	 ��

❸❹❹��➀	�❹�❽❽	➃❽�	➁❽❽❹➀�	�❹❽❸➀	➁❽➄❹❷❽➄	➁❸❽➈❻❷➀	➁❽❷�➆❹�➂❸❛

�❽��➆➂❸	 �❹���❸	 ➀�	 ❷❹➅❽❸	 ❽❿�➆➂	 ❷❻�	 �❹�❽❻❸	 ❾�➆	 ➃❹❷❽➄	 ➃�❿

�❽➀��❽➀❸	��❹�❽❻�❸	�➅❽➈�	❷❶➄	➁❽�"❹❽	➁❽❷�❻	➁❽❶❹❸	�❽➄�❷❹➂❸2�❽��➆➂

�❽❺❿�➂	❹❺	❸❽❶❹➅	◗❼❑➄��	➃❹���❘	�❹❹��➀❹	➁❽➈❻❷➀	❷❹�➆�❿	❸�❹�	➁❽���➂❹

�❹�❽❻�❸	 �❼❽�	 ➀�	 ➁❽➄❹➀❽❻	 ➁❽❼❽➀❹➈	 ➁❽❶❽❸➄➂	 ➀�	 ➁❽❷�❻	 ➀�	 ➁➅❻❽�

❾�	��❸	❽��❷➂	➁❶	➃�❿	❸➀❹➆	�❽❸❹	➀➀❿�	�❹❽➄❹➀❽❻❸	➀�❹	�❽❼��❹➂❷❸❜

❛❺❹❻��	❝◗	❝�	❷❑➅��❘	➃❽�"➀�	➀"�	➁❶	➆❽➈❹➂	➁❽➄❹➀❽❻❸	➁❽❶❽❸➄➂❸	➀�	❸➂❹❷	�❹�❽�
	❸➀❹❷❶➀	➁❽➀❹➆❸	➀�	�❿❽➄✉����	❼�➈�❹	�❹➆❹➄�❹	�❹➄❽❷➂	�❹❶❽❸➄➂	➁❽❷�➈➂❹	➁❽➀❸➄➂	

	 �❹❹"➂❹	 ❸�❹�➂	 ➁❽�❹❻�❸	 ➀"�	 ❹�	 ➁➀❹➆❸	 �❹➂❹�✉�➂❻➂	 ➁❸❽�❹➀➆➂➀	 ❹➆❽❶❸	 �➀	
�❹�❹➄�❸	����	❸❻➀"❸❸	�❷❽➂	❞��❹❹❷	➁❽❿�❹�➂❸	➁❸❽�❹➄❹��❿	❹�	�❹➀➆➄❸	➁❸❽�❹➀❹❶➅
❻"➂	❺➆	❾➄❸�	➀❿❿	❝➁❸�	❸❽❹"➂❸	➁❽➄➈❸	�❹❺➆	�❷❽➂�	��❽➆�	❸"❹➆➄	❹➄❽➂❽	➀�	❸❷❹�❽❸
❹�❹❽➂❽➄➈��	➁❷�	➀➀❿	❾�❷�	�❹❸	➁❽➄➈	❺➆	$%	�❹❶❽❸➄➂	�➄❹❿�	➀➆�	��❹❽	❾➄❸	➃❿	��❹❽
❑➁❽➄➈	❺➆❑	�❹❸	���➄	➃❿	➀➆	❞❹�➈"❹❻	❸➀❷❶	❾❿	❹�❹➅➈�	❸➀❷❶�	➀❿❿❹	➃❿❹�➂	�❹❸	�❽�
❹➄❽❽❸	❹❿❹�➀	➁❽"❽"➂	❹➄❽❽❸	❹➀❹	�❹❺➆	❸➀❶➂	�❹❸	➉❹❻	❽➈➀❿	❝�➂❹➀❿	❹❽➄➈�	��	❹�❹❺➆	➃❿�
➀❿	➀❹➂➀	❽➂❽➄➈	➃➅❹❻	➀❿	�❷➆➄	❸➄�❿	�❹❸	�❹➀❻❹	➀❹➀❻	❝❹��❿	❹➄❽�	�❹❸�	�❹��➀	➁❽❻❿❹➄
➁❽➀❶❹➅➂❸	➁❽�➄�	❹➀�	$%	❾��	➆�❿❽❹	➆➄❿❽❽	��❹❽�	➃❼�❸	➅�❼➄❽�❸	➀❿	❻❿❹➄➀	❹�	❸❹❹��
❽❺➆	�➂❹➆➀	$%	➁❽➂➀�❹➂	➁❽��❽❼❽➀❹➈	�❹"❽��	$%	➇➆➈➆	❷❽➄	�➀�	➁❽➄➈�	❾➀	���➀
❽➄➈➂	❝�❽�➂	❽��❷	❸❽➂�➂	�➄�	➁�❹❽➂❽➄➈�	➁❸	➁❽❺➆	➀���❽�	❽�❸	➁�❹❽➄❹"❽❻�	➁❽➄➈❸

	❤➀���❽➀	❸�❹�	❸➄�➄	❸➂✉�❽	❞➁�❹❸➂�	➁❸	➁❽❺➆	➀���❽	◗❸❿	❸"❽�❘	➃❽❺➆	➃❸�	❽➄➈➂	
�❹➄�❽❽�❸	➁❽➈❹"❻❹	➁❽➄➈	❽❺➆	➁➄❽�	❾�	��❹❽�	➁❽��❸	�❹➄❹❽➅❽➄�	❷❹➂➆➀	➃➅❹❻❸	➁❸�
�➁❽❷➅❻	❽➀➂❹❶	➁❽➄�❽�	➁❽➄➂❻�	❝➀���❽	➁❽➄❽❽❹"➂	➃❸�	�❹�❹❼❸	�❹❷❽➂❸	�❹➀�	➁➆	�❽➄➂➄

❜➀❸�	 �❹❶❸➄�❸�	 ➁❶	 ❽❹❼❽�	 ➁❽➀��➂	 ❸➄❹�❸	 ➁➀❹➆❸	 �➅❽➈�➂	 ➁❽�❺❶➄❸	 ➁❽➀❷�❸❸
�➆❽�❿❸➀	➀❹❿❽	➀❹�	➀❿�	➀❶❽➈�	➀���❽	➀�	❹�➂�➂➂	➁❽➀❹➆	❸➀�	➁❽➀❷�❸	➁❽➆❽�"➂❸
�➈❹❻❹	�❽➂"➆	❸➆❷	�❷➆➄	�❹❸	❽❿	❹❽➈➀❿	➁❽➄➆❹❼	❽❷�❻❸	�❹�❽"❸	❽�❽�❽	❽❿	➃❽❽"➂	➀❶❽➈�
�❷�	���❘	➀❶❽➈�	➇❽➅❹➂❹	��❹❹❷	➃❹��❽	❹❸❺	�❽❷�❻❸	❼�➂❸	�❷❹�➄➂	➁➀❹�	❸�❽❻�

	❹��❽	���➈	�❑�➆ÔÓ‡ „˙È	�➂➆	❶❑➅��	2❽➈❿	�❷	➉➈❻	��	�➀➂➀	➁❽"�	❹➄��	❝◗
$%	�❑❸❹�❸➂	➁�❹❿➂➅	➁❽��❹�❸	➁➆❸	❽���	�❹➆"➂��	�➆	➀❿�	❹➄❽➀➆	❸❹"➂	�❹❸�
➁❽❹❹❽❼➀❹➈❽➄➂	➁❽��➅	➀�	❻❹❿➂	❸❽�❼➅❽❸❹	❸➀❸��	➀��	❑➁❽"�❑	➁❽�❻�❸	➀❿	➁❶	➁❸❹
➃�❿	➁❶	���❹���❸	❽➀❿�	�➀��➄�	❸❽"➂�❹➈➄❽�➅❽❷	�➆➈�❸�	��"❹➄❸	❑➀❸�	�➆❷❑❹
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➃➂❷❽�➈	❞❜❜	➃❹❽➅❘	�❷❶➄	���❻�❹	��➆➀�❹➂	�❹����❿	�❽❷�❻❸	❸��❻❸

�❽➀���❽❸	 ❸��❻�	 ➁❽➀➀❹❻�➂❸	 ➁❽❿❽➀❸�❸	 ❽�❻�	 �❹��➂	 ���❹➆	 ◗❜❜

	 ❸➄❽❷➂❸	 �➂�❸➀	 ❹❹➀➄�	 �❹❽❶❹➀❹�❷❽�❸	 ❽❿	 ❸�➄➆❼➀	 ➁❽�❹❷❽"	 ��➈❻➂❹✉

	➁❺❽➀�❽"❹➅❸❹	�❹➄❹❽"❸✉��	�❹�❽"➂	➃❸	❽�❸�	➁➀➆❽❸➀❹	➅❹��➀	�❹❷❽�➆	

➀���❽	��❹�	➁➆	❷❻�	❸➄��	�❹➀❹➆	➃➄❽�❹	➀�❸	❽➈➀❿	�❹➅❽��➂	➃❺❿�➂�	➁❷�❸

❻❹�❸	 ➀�❹	 ➁❽"❹�❽�❸	 �➆❹➄�	 ➀�	 ➃�➅❽��❹	 �❹➄❹❽"❸	 ➀�	 ❸�❹�➀❻❽❸

❽��❹�❽�❸	 �❽➄❹❽"	 ❼➅❹➈�❸	 ➁�❺❸	 ➀�	 ❹�➆➈❹❸	 ➁❶	 ❹➂❿	 �❽❼➅❽➀�❽"❹➅❸

❸��	❸❼➀�❸�	❹➄❹❷❽➄	�❽➀���❽❸	❸��❻�	❽❹➀❶�❹	❸�❻�❸�	❹➄❹❷❽➄�	❸❽➂❷���

�❽❷�❻❸	�❹➄❹�❽➆�	➁❶�➈➅❹➄	❸❻❿❹❸	❹❺	❸�❽❽❸	�❽❷�❻❸	❼�➂❸	�❷❹�➄➂	

➁❷�	 ❽❷❽	 ❽�➆➂	 �❹❽❶❹➀❹�❷❽�	 ➀�	 ➃�➆❽❹❹❶➀❹	 �❽❷�❻❸	 ❾�❷❸	 ➀�	 ❸➄❹❻"❽➄➀

➁❽➄❹➀❽❻❸	➁❽��❽❼❽➀❹➈❸�	�❽❷�❻❸	❸➅❽➈�❸	��	❷❹➆	❹❷❷❽❻	➁❶	❸➀�	➁❽❿❽➀❸�

❷�➀�	➁❽❽➄�➀➆❹�	➁❽➀❹�❽�➂	➁❽➆➄❧➂➁❽➀❽➆➈❸	➁❶	❷"❽❿	❸���	❾�➂❸�	

�❹➂❽�	❸�	❹�➆	❷❹❿❽➀�	➁❽❷�❻❸

➃❽�	➁❽➀❷�❸❸	➁❽➀❶�➂	��❹❽	�❹��	❼�➂�	➁➀❹�	❸"❽�	❸�❹�	�❽❸	�❸"❽��❸	➉❹❻	❽➈➀❿
➀��	 ❸➀❸�❹	 ❷❻➈➂	 ➁❽"��	 ❸➀�	 ➃❽�➀	 ❹"➈❻	 ��	 �➀➂➀	 ➁❽"�❸	 �❸	 ❽❷�➆	 ➀�	 ➁�"❽�

➁❽➄❹�➂❹	➁❽➄❹�	➁❽➂�❹❶	➀�	�❹❽"➀❹➈❽➄➂
�❹❽�❻	❹�➂�❽	�❹�➆�	➁❽❹❶	�❹"���	❝◗❛❜❜❘	➀❶❽➈�	➀���❽	➀�	❹�➂�➂	��	❹��	❸➂❶❹❷➀❹

	�❷�	���	➇➅❹➂ÔÓ‡ „˙È	�➂➆	2
❷❹❿❽➀	�➀�➂➂	�➂�❸	�❻�➀	➀�➂➀	❾❿2�❽�❽➀�	➁❹➀�	➇➅❹❽	��❸	❼❼❹"	◗❘	❽❹➄❽�

➀�❽��	❸➀�➂➂❸	���	➀➆	�➂❹�❿	❹➄➄➂❺�	��❹❽�	�❹�❻❸	❽�❼❽➀❸	❶❽❸➄➂❸❹	�❹❷❸	�➅❹➈
❼➅❽"❽➀�❹➈	➃❸��	➀�➀"�	◗	�➂➆❘	�➁❽➅�❼➄❽�	❹➀"�	➀❹❿❸�	❽➄❹➀❽❻	�❽��	�❹❸�	➃❹��

�ÔÓ‡ „˙È❷❹❿❽➀	�❽❽"❽➀�❹�	��❿�❸	�❻�➀	◗❜❘	➃❹��	��	��❽�	2➁❷�❿	❽❹➄❽�
➁❶	�❹❸	➁❹❷��	�"➆	�➀	➁➀❹➆➂	�❹❸	❷❽�➈�➀	➆❽❶❸➀	❽❷❿	❹❷➆�	�"➆	�➀	��❷	➁❹���
�❹�❽➅➄➀	 ➁��❸�	 ❷❽➂�	 ❸�➄��❸	 ❹➀�	 �➂�❸	 ❽❸�➀❿	 �➂�➀	 ➃➂�➄	 ❸❽❸	 �➀	 ➁➀❹➆➂
➁❽➈❻❷	�➂❹➀❿	➁❽➅�❼➄❽�	❽➈	➀➆	➀➆❹➈	�❽➄❹➀❽❻	❸❶❸➄❸	➀�	❶"❽❽➂❿	➃❹��	�➁❽➆❹�❽�➀❹
➃❽�	➇➅❿➄❸	❷❽�➈��	➁❽➂➀❹❶➂❸	❷❹�❿❸❹	❻❹❿❸	❸���❸	➇❻❷	➁����❹	➁❽❽�❽�	�❹❹��❹
��➂��❸	��❷❹�➂	�➂�	❹�	�❹➄❹��➆	❹➀"�	➃❽�	❸➆❹��❹	❸�❹❷➅	❸➄�➂	❽➈	➀➆	➀➆❹➈	�❹❸
❽❼❽➀❹➈❸	�❻�➂❸	❽➈➀❿	���❹➄❸	��❹�❽�❸	❻❿❹➄	 �❽❷�	❸➄��➂	�❽❸	❾�	��❹❹❷	❸➄�❽
�➆➂��➂	 �❻�	 ❷"➂	 �➀❻	 ❹�	 �❻�➀	 ➁❽❷�❻❸	 ➁❽�❽➆"❸	 ➀�	 ➁��❽❻�❹	 ❷❻�	 ❷"➂
❸�❽❽❸	➀�➂➀	❹❺	�➅➄❿❸	❽��❻➀	➅❻❽�	➁❶	❽❹❼❽�	❽❷❽➀	❸��	�❽❸❹	❸��	�❹❽❼➄➀❹❹❽�➂�
�❽❼❽➀❹➈❸	�❿�➆➂�	❹❸�❽➂	�❽	➁�	❽�➀��➀		❸�❹�❸	➀❶❷	❶❽"➄	❷➄➀��	➃➂❻➄	➀�	❹��❹��
❷❽❶❸➀	➀❹❿❽	❸��	❸❺�	�➈➅	➃❽�	❻➀"❹➂	➁❷�	$%	➃❹➂�	➁❽❽❻	���	❝❾❽�➆➂	�❹❸�	�❽➀➀❿❸
➀➆	➀➆❹➈	�❹❸	�❹➄❹��➆	❽➈	➀➆	➀➆❹➈	�➀	��❹❽�	➇❹��	➃➈❹��	�❹❸	➃❹➂�	➁❽❽❻�	❽➄�	❷"➂	➁❶
➁❽➆❽➄➂	❽➈	➀➆	➁❽➀➆❹➈�	➁❽�➄�	❸��❸�	❾➀	❽���➅❸�	❹➂❿	❽❿	➁�	➁❽❽�❽�	➁❽➆❽➄➂	❽➈
➆❽�❹❸➀	➀❹❿❽�	❸❺	�❹❸	❽➄�❑�	➀�❷❽�➂	➆�❹➄	❸❺�	➁❽➆➄❿❹�➂	➁❸	➁❿❹�	❾❹��	➁❽❽�❽�
❻❹❿	❸❽❸	❸❺	➁❽➄�	�❹➀�	❷��	�❹❸�	❸❺	$%	$❹❸❽➄�➄%	❽�❽�	��	❻�	❑➀���❽	➁➆	��
➁❽❹➅➂	➀�❷❽�	❸❺❽�	❹➀	�❽�	➃❽➂�➂	❽➄�	��➅❸	❹➀	➃❽��	��❷	❸❺	$%	➁❽❸❷➂	❽❼❽➀❹➈
$%	��❹❽�	❾➀❿❹➀➂	❽�❷❹	�❹❸	❽��❽❼❽➀❹➈❿	➀❿�➅➂	❸��	➁�	$➀��%	$%	❹�❹�	➀❽�❹❽�
➁❿➅❸	❷❶➄	➁➆➈	➁❹➀�	➁❿➅❸	❷➆�	➆❽�"❸➀	�❻�	➁➆➈	➀❹❿❽	$%	➀❽❶�	$❽➄❹➀❽❻%	❽��❽❼❽➀❹➈
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�❻�➂❸	 ��	 ❸�❽�❹❸	 �❽❼➅❽➀�❽"❹➅❸	 ❻❹�❸❹	 ❽➄❹❽"❸	 ❼❸➀❸	 �❹�➀❻❽❸

➁�❹�❺❻�❸	��	❸��➈�❹	�❹➀❹❷❶	�❹❽❶❹➀❹�❷❽�➂	➁�❹❽➂	❽➀���❽❸	❽�❹�❽"❸

�❽➀���❽❸	 ❸➀❿➀❿�❹	 ❸��❻�	 ➁❽❽➀��❽➀❹	 ➁❽❽❼➅❽➀�❹❷❽�❽❷➄❽�	 ➁❽❿�➆	 ➀�

❸❽"➂❽❼❽❶➀	➃�❹➄	 ❽➄�❷❹➂❸	➃❷❽➆�	❽❺❿�➂	❾�➆	�❹❸	➁❶�	➁❺❽➀�❹❷❽�❽❷➄❽�❸

➁❹�➂�	❽�❽�❸	➅�❼➄❽�❸	��	�❽"➂❸	➃➈❹��	❽�❹�❽"❸	�❻�➂�	➀❹➆➈➀	➁❽❼�➈➀

�❹�❽❹❻➂	 ➃❹��❻	 ➀➆	 ❻�❿❸�	 ���	 ❸➂	 ❽➀❿➀❿❸	 �❹�❽➂�	 ❷❹❻❽❽�	 ❽❺❿�➂

◗	❺❹➀❽�❘	❸➀❽❸�➀	❹�	�❹➀❹❷❶	�❹❽❶❹➀❹�❷❽�➀

❸❹❹➀�➂	➁❽➄❹➀❽❻❸	➁❽❶❽❸➄➂❸	➀➆❹	 ❽❼❽➀❹➈❸	�❻�➂❸	➀➆	�❹�❹�❽�❸	➀�

❷❹❿❽➀❸	❽❶❽❸➄➂	�❹❷❹�	➀➆	❸❻❽�	❾➀❸➂�	➁❽❷�❻❸	➁❽❶❽❸➄➂➀	❸�❹❹�❸	➁❶	�❹�➀

➁❽❽�❹❼➅❽❸❸	❹❽❷➅❽❽➂	➀➀❹❿	 ❷❹❿❽➀❸	❽❶❽❸➄➂	❽❿	❸➀❽�➅❹�	➀�❹❽	 ❽➀	�❽❸�➂

��➆❽	��❸	�➀➈❽❽❼➅❸	➀�➂➀	❹➀�➂	➁❽❶❽❸➄➂	�❽	❹➀	❹�❹�	➁❽➂❽��➂	➁➄❽�

❝�➂❹�	�❹❸	❹❽�❶➀❹	❽�➅�❽❽➄�	➀���❽

➅❻❽❸	��	❸�❹�	❸��	❹➀�	❸➂❿❻❸	��	�❷❻➂❹	��❹❽	➃➂❺❸	➀❿�	❽❷❹❸❽	❸❺

➁❽❽❻❸	 ➀➆	 ➀❿�➅➂�	 ➁❷�	 ➃�	 ❸❺	 $%	 �❸➀�➂	 ❸��	 $%	 �➀❹❺➀	 $❹➀�%

�❽	$%	�❹➀	�❽❺❻�	❽➄�	❽➀	❸�➆	�❹❸��	❼�➂�	�➀	❽➄❹➄❼�	�➀❹	➀❹❷❶	❼�➂�

❹➂❿	�➀	$%	�❽�❹❶❸➄�❸❸	❸➄❽❻�❸❹	❸�❹�	❷❹➂❽➀	➀�	�❹➀❽��	❹❸�➂	➁❶

❽�❻�❹	➁❽➀❹❶	$%	➆❽��➂	❽❿❸	�❹❸	➀❶�❹❷❿	�➄❽❻�➂�	➀❶�❹❷❿	➃�❻�	❸❺❽�

➃❹➀➂	�❽��	❸�❹❻�	➁➆	➁❽��❻	❸�❽�	❷❹➆	➁➆	�"➂➄	❸❺

➀�❹❽	�❽➄❹➀❽❻❸	❸"�➆❸❸	❽��❹➂	❽❶"❽❽➂❿	➃�❿	➁❽��❹➂	➀❶�❹❷❿❸	❽➄�❻�

❸�❹��	�❹��❹❿	❸��➆�	�❸�❽➆"❸	��❻�➄❸	���➈�	��	❹❽��❷�	�❽❿❺➂	❸➀❽�➅❹�

	 ➁�❹➄➂❹❽➂�	 ➀❶�❹❷❿❸	 ❽➄�❻�➀	 ❷❹❶❽➄�	 ❸➈❹��✉	 ❸❽❸��	 ➀❿❿	 ❸➀❹❷❶	✉

�➀	➁�	➃❿➀	$%	❷❶➄	➁➆➈❹	➀���❽	❸"❹❻	❷➆�	➁➆➈	❷❶➄	➁➆➈	�❽"��❸	❷➆�	➁➆➈	➁❹➀�
➃❽❷	 ➁❽�❽❽❻	 ❹❽❸	 �➀	 ➁❸	 ❷❹�➂	 ❸��	 ❸❽❸	 ➁�"➂	 ❸❶➀➈➂❸	 ❺❿�➂➀	 �❹�❽❻�	 ➁❸➀	 ❹❽❸
��	�❹�❽❽❻	$�❹❽➄❹➀❽❻❸%	�❹❶➀➈➂❸	�❹❽�❻�	➁❹�	➁❸➀	❸�❽❽❸	�➀	$%	❷❻�	➇�➀	➃❹��❻❹
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➁❽➄➂❹❽➂❿	➁❽��❽❼❽➀❹➈❸	➀�	❸❿�➆❸	➃❽�	❸➄❻�❸	❸➀❹➆	➃➂❻➄	➀�	❹❽��❷➂	�➁❹�➂	➀❿➀	➆❽❶❸➀
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$%	❸➄❹➂�❸	�➀	❸❺	➁❸➂	❷❻�	➀�	➁❽➆❽➄➂❸�	➆❶��	➀��	$%	❸��➈➀

❽➀�	$%	�❹❽❹�❽❹❻➂	$%	�❽�❹�❽"	�❹❽�❻�	��❹❽	➁❶	�❽	❽❷�❻	❽��❽❼❽➀❹➈➀

➁�❹➄	 �❹❸	 ❽�➀❽❸�	 �❹�❽"➂	 ➆❽❶➂	 �❹❸	 ❹➀	 ➁❽➆�❹�	 ➁❽➄��❸�	 ��❹➄❸

❹��	 ➀��	 ➁➀❹❿	 ��	 �❹"�➀	 ➀❹❿❽	 �➀	 ❸���	 ➁❽��❷	 �❽	 ❺�	 $%	 ❹�❹�

❽➀➀❿❸

��	�➀➂➂	❽❷�❻	❽��❽❼❽➀❹➈�	❸❷❽➂➀	❽❺❿�➂❸	➃❷➂❹�❸	❷➄➀��	➃➂❻➄	❽➈➀

����	�❽➂�❶❸	�❹�❽"➂❸	➀➆	❸➆➈�❸�❹	�❹"❽➆�	❹�❻➀"❸➀	�❹��	❹➄❽�	❹❷❹➆❽❽

�❽��	 �❸	 ��❷	 ➀�❹	 �❽➄�❹�❸	 ➁➀❹➆❸	 �➈��❸	 ➀�	 ❶❽"➄	 �❹❸	 ❸➄❹����❹

❸❽❽➈❹�	❹��❹�	��	➁❽��	➁❽➄�❹➂�	❸❻❹❷	���	➀���❽	�➄❽❷➂	➀�	➁❽��❹❻➂❸

➁❽��➈�➂	➁➄❽�	�❽�❷	❸➄❹➂�	➀➆	�➅➅❹�➂	❸�❹❽❸❹	❸❿➀❸❸	➀�	�❽➂❶	❽�➀�❸

❹❽�❹❷➂➆	➁�	➁❶	➃➂❻➄	❽➈➀�	❽➄❹➀❽❻➀	❷❹❶❽➄�	��❺❹	��➈�❸➀	❽❷�❻❸	❶❽"➄➀

�❽�➂➂	 ❸➆❽➄➂	 ❹➀	 ➃❽�	 ➁❺❽➀��❽➀❸❹	 ❸❽❼��❹➂❷❸	 �❹➄❹❽➆�	 ➀➆	 �❹➅➅❹�➂

➁➂❹�❽❽	�❷❽➂	➀➆	��➈�❸➀❸�❽❶❷➂❸	❸��❻➂	�➀❻	❽�❷❸	❽��❽❼❽➀❹➈❸	�❹❽❸	

❹�❹�	 �❽❽❻➂❹	 ❹❽�❻❹�	 �❹�❽"➀	 ❷❹�➂	 �❹��	 ❹�❹�	 �"❽❽➂	 ➁❽❽�➀❽❸�	 ➁❽❿�➆

➁�➀	❽�❻�➀	�❹��	�❹❽❸➀

�❽❼❽➀❹➈❸	❸�❽❺❸	➀�	❸❽❽➈❹�	��	➁❽❷�❻❸	❷❹❿❽➀❸	❽➀❽➆➈	➀�	➁❸❽�❹�❽�

�❹❽��❹➅➂❸	�❹❽❷�❻❸	�❹❷➂➆❸	��	➁❽��	➁❽��➂�	❹➀➈❿�	❸❽➈���➂	➀�❹

➁����	➁❶	➁❽❷�❻	➁❽❽❼❽➀❹➈	➁❽➀❽➆➈❹	➁❽❶❹❸	➁❽➄��	❽➈�	�❹➆�❹➂	➃❸�	❽➈❿

�❹❽��❹➅➂	�❹❽❷�❻	�❹➅❽➈�	➀➆	❹�❺❻	➁❸	➁❸➀�	➁�❹➀❽➆➈➀	➁❽➂�❹❶❸	��

��	���➀	❹����❸�	➆❶��	❽➂��❸	❽❷�❻❸	❻❽�❸	➃➂	❹❶�❻	➁❸❽��❷	➁➀❹�

❽�❷❸	 �❹❻❸	 ➀�	 ➁❽➅❻❽❸	 �❿�➆➂	 ➀➆	 ❷❹➆2�➀❽❽❹	 ➀"�	 ❹��	 ❸➄❽❷➂❸	 ❽�❹❻	 ➁➆	 ❽�❿➀❸
➁❹�➂	 ��❹❽	 ➁❽�❽�❽❹	 ➁❽➄❽➂�❿	 ➁❽❽�❷❸	 ➁❽��❽❼❽➀❹➈❸	 ➀�	 ➁❽�❹�❽�	 ◗	 ❝❜❘
❸❺	➃❽❽➄➆�	➀�➂➀	❹��	�❹➄❹�	�❹❽❼➅❽➂➀➅❽�	�❹"❹���	➁❶	❹➂"➆	➀➆	�❺❹❻	➀�➀	➁�❹�❽❹❻➂

❘	❸��➅��	➀�	❹�➂�➂	��Kasaba, 1998: 271◗



∏π

➁❸❽➀❽��➂➀	➃�❹❹�❸➀❹	➃❸➀�	�➅➄❿❸	❽��❻	�❹➀❽➆➈	��❹	�❹❽❷�❻❸	�❹❶➀➈➂❸

❝❷➀➈➄❺❹�	❷❹❷	��❺	��❽�	❾❿	➁❽➄❹➀❽❻❸

$%	➁❽➄❹❶❸	��❹❽	�❹❽❸➀	➁❽�❹➂�	➁❸	$%	➁❽❷�❻	�➅➄❿	❽��❻	❻�❽�	➁�

❽�➆➂	➀❷�❸	➃❽�	$%	➁❹❽�	➁❽➂➆➈	�❹➀�	➀➀➈�➂	�❹❸�	❸❺➂	➉❹❻	$%	➀��

➁❹❽�	➁❽➂➆➈	�❹➀�	➁❽➀➀➈�➂	$➃❿�%	➁❽❷�❻❸	➀❿�	❻❹❼�	�➀	➁❶	❽➄�	$%

❽��❻	❹❽❸❽	➁❸�	➁➀❻	�➀	❷❻�	➇��	➅❑��	➁❽❿❑❻	❸��➆	➆��	�❽	$%

�➅➄❿	��❻	�❽❿➂	❽➄�	$%	➁❽➂�	❽��❽	�➂��	➁❸➂	❸➂❿	➆❷�	❾➀❹	�➅➄❿

❽❷�❻❸	❶❹➅❸	➃➂2➀❽❽❼➂	❹➀�	❽❼❽➀❹➈❸	➉➆❹❽❸�	$❽❺➄❿��❸	�➂❹➀❿%	❽❷�❻

❽➄�❸	��	❷❻�	➁❽�❹�	�➀	➁❸	$%	➉��❸	➀❿�	❹➀�	�❿�❸	➁➆	➁❹❽❸	➀❿

➀�	➁❽➄�❸➂	❷❻�➀	❸❷❹�➆➀	❶�❷	◗❿❑❻❸❘	�❹❸	$%	��❹❿�➂�	➁❽�❶➈➄	$%

�➀❹	$%	➁❿➀�	�❹�❽"➀	➀❽➆❹❽�	❹❸�➂	�❹�➆➀	❹➀❽❻��	$%	❹➀�	❸���❻❸

$%	➁❽�❹➄�	❸➀�❿	❹❽❸�	�➀�	$%	�❹�❽"❸	➀❿➀	�➀�	➁❿➀�	�❹�❽"➀	��

$%	��❺❸	❸�➄�➀	❶�❹❷	❹❸�❽➂	$%	�❷"�	�➀	�❽❸	❸�➄�❸➂	❷�❿➄	�➀❻

❸��❸	❽➄��	➁❽➄❹➀❽❻	�➅➄❿	❽��❻	�❽	➃❿➀	$%	➁❸❽➄❽➂➀	��❹���	❽➆"➂�

❽��❻➂	❷❻�	�❹❸�	��❹❻	❽➄�	$%	➃➂��❽➀	❼❹❹❽�	��	❻�	➁❸➂	❺❻❹�	��❹❽

�❽❷❹❸❽	❸➄❽❷➂➀	➇�❹�	➁"➆�	�❹❸	$%	�❹➄❹❽"➀	➁❽➄�➈��	❽❿❸	�➅➄❿❸

➁�❹	�❹❽❻➀	❹➀	➃�❽➄	❹➄❻➄�❹	�❹❽❻➀	❹➄➀	➃�❽❽�	❹�	❹➄➀	➆❽�➈➂�	❽➂	$%

�❹➄"���	❽�➈❹❻	➁➆	�❹❽❸➀�	$%	�❹❽❻➀	❹➀	➃�❽➄	�➀	❹➄❻➄�	�➀

➀�	❸❽"❺❽➀�❷❽�➀	➇�❹�	❹➄❽�	❷❹❿❽➀�	➁❽❷�❻❸	❹❽��❻➂	➁❽��	❹➂❿	❷❹❷

��	���➂	�❹❸	➃�❿	➁❸❽➈➀❿	❸��	��❹�❽�	❹➀	�❽❹	➁❽❷�❻❸	�➅➄❿❸	❽��❻

➁❽��➂�❹	❽❷�❻❸	�❹�❽"❸	��	��❹	❾�	➁❽�❽➅➆➂❸	➁❽��❹➄➀	➁�❹➂"➂❼"❸

	��❹❽	➁❽➆❹�❶❸✉❷❹❷	➇❽➅❹❸	➁❽��❷❸	❾�➂❸�	➁❽❽�❽�	➁❽➅�❼➄❽�	➁❹❷❽�➀	

❝�➅➄❿❸	❽��❻	➀�	�❹❽�➅❹➂❸❹	��❹❽❸	➃❽❽➄➆�

❽➄❹➀❽❻	❹�	❽❷�❻	$❸❺	➁�%	❸➄�➂	�➀❹	➁❽�❻�❹➂	➁➀❹❿

�❹❽➂❹�➀	�❹➂❽�➂�	➁❽�❹➅➆❸	❸➀�	➁❸	❹�➄❽❻�➂	➁❽❿�➆❹➂	�➅➄❿	❽��❻

�❹➅➄➀	 ❽➀�	 ❽�❹❽❻	 ❻➄❹➂❿	 ��❹➄❹❽"��	 ➅❹➅❽❸	 �➀➀	 �➂��➂	 �❹❸�	 ❾❹�

❻➄❹➂❸	 �❸❹❹��❸�	 ➃❹➄➂❸❸	�❹➀❽➂	��	❼❼"➂	�❹❸�❿	 �❷❻➂	❸�❽❷❶❸➀

�❹❹"➂	➀❹➆➂	�➀❹	➁❽�❻�	➁❽➂➆	➀�	➁➀✾➆➂	�➈❹❻➀	❹➀"�	➅❻❽❽�➂	�❽�➈❹❻�

❽➄❹➀❽❻	 ➁❽❽❻	 ❻�❹�	 ➁❽❽�➂	 ❹❽➄❽➆�	 ❾�➆❹➂❸	 ❽��❽❼❽➀❹➈❸	 ❾❿➀	 ❾�➂❸�

❹➈���❸�	➁❽❽❺❿�➂	➁❽➀❽➆➈	����	��❹❽	❹❻❹❹�	❸❺	❶❹➅➂	�❹❷➂➆	��❹❹❷

�❹�❽❻�	�❹➈❹���	��	�➀	❸❽❽�➆�
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➁➅❻❽�	❸�❹��	❸❼➆➂	�➀	��❹�❽�	❸❻�➂➄	❸❽�❹❷❹�	➀➆�	�➈➅❹➄	❸❽❶❹➅

➃➂❻➄	➀�	❹�➄➆❼➀	❷❹❶❽➄�	➁❸❽➆❽�"➂	�❹�❽"	➀�	➁❽❷�❻❸	�➅➄❿❸	❽��❻	➀�

➁❽❽�➀❽❸�	➁❽❿�➆	❸�❽❶❷➂	�❽❷�❻❸	❸��❻❸�	❸❷�❹➆❸	❻❿❹➄➀�	◗❛	�➂➆❘	❷➄➀��

❽➀❽➆➈➂	➁❽��	❽➀	❹�❽�➅❸	➁❸❽�❻❹�	➀❸�➀	➁❽�❹��	➁❽❷�❻❸	�➅➄❿❸	❽��❻

❽➀❹❷❶	 �❹�➂	 ➀�	 ➁❽❷�❻❸	 �➅➄❿❸	 ❽��❻	 ➀�	 ➁�❹➈❽➈❿	 ❽❿	 ➁❽❷�❻❸	 ❷❹❿❽➀❸

➀�	❹➄❹"�➂	➁�❹➂➀➆�❸	��	➁❽��	➁❽��➂�	❸�❽❷"➂	➇�❹	���➈�➂	❸�❹�❸

❽❺❿�➂	❷❹❿❽➀	➀❽➆➈❹	❽❷�❻	➀�❶❹	❽➀�	❽➀	�❽�➅❸	❾❿➀	❷❹❶❽➄�	❽❷�❻❸	�❹�❽"❸

❷❹❿❽➀➀	➆❽�"❸➀	❸��❹❸	➃�❹➄	�➀	$❽❷�❻❸	�❹�❽"�%	❷❻�	➇�	$%�	���	❽➄��

�➀❹❺❸	➃➆➂➀	��❹❽	❸�❹➆�	❽➂	$%	��❷	➀❿	➀➆	�❹❷❷❹➂�❸❹	❸�❽❻�	�❽	➃❿➀❹

��❹➀❹�	��❹❽	➀��❽
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➁❽➄��❸	❽❽❹❹❽"➀❹	➁❽❽➂��❸	➁❽��❹❷➀	❷❶❹➄➂�	❷❹❿❽➀�	➁❽➀➆❹➈	➁❽❷�❻❸	➁❽�❽➆"❸

➃➂	�❿❽➄	�➀❻�	❾❿	➁❹�➂	�❸�❹�❸	�➆❷�	➀�	❸�❹❿➂➅	�❹➆�➆	❽❷❿	❾❹�	➁❽❷�❻❸

❹��❽❷	➁�❹�❹	❽�❷	➇❻✙➂	�➆➄✾➂❿	➁�❹➀❽➆➈	��	➁❽���➂	➁➄❽�	➁❸	➁❽��➂❸

❝❸❺	���❸�	�❹�❼	➀�"❻	❽➀	�➂�	➀�➂➀	❾❿	➁❽❽➄�➀➆❹�	➁❽➆❽➄➂	➀➆	�❹��❹➈➂

�"❹❽	❸➂	$�➀�%	➁�❹�	➃❽❽➄➆➂	�➀	❸❺	❸�❽❼❽➀❹➈	➁❸➀	❷❽❶�	$%	➁❽❷�❻

➃❽�	 ��❹��	 ��❻➂➀	 ❸❷❹�➆❹	 ➇➅❿	 �❹❸	 ❷❽❻❽❸	 ➅�❼➄❽�❸	 ❸❺➂	 ❽➀

���	$❷❹❸�%�❿	�❹❿�➀	➀❹❿❽�	❽➄❹➀❽❻❸	�❹❻�❸	❹➂❿	�➀	❸❺	❸❽❶❹➀❹�❷❽�

❸➄��	�➈➅❸	�❽��	❽➈➀�	�❑❹❽	❽�❽❽❸	�❹➈❽➅	❾➀	�➈➅�	$%	❷�❹❽	❹�	❸➀❹➆

➆��	 $�❹❸	 �❿�❸%	 ❸➀❽➀�	 ❸��➆	 ➁❽��	 ❷➆	 ➁❽❽�❸"�	 �❹➀�➂	 �➃➅��

❸❷❹�➆❸➂	❸➈❽��➂	"�➂➂	❸➈❽��➂	���❹❽	$%	➀��	➁❽�❽➂❻	�❹�➂

$%	�❑❹❽	�❽➄❶➅	�❻�❹	"�➂➂	❷❻�	❷❹➆	 �❹�❽❻�❸	�❷➆❹	➁➆❼➂	�❽❿❺➂

$%	➉❻➀�	➁❸	❾❽�❹	$%	❸�❽❼❽➀❹➈	$➀➆%	❽❷❿	❾❹�	➁❽��❷➂	❹➄❻➄�	�❹"❽��

➇❹➅�	➇➅❿❸	��❽➆❸	❸❽❸❽	❽➂	❸➄�➂	❸❺	❸➂	❽❷	➅➀�❻�	➁❸➀	�➂❹�	❽➄�❹

➁➆	❸➈➀	❽�➆❶❸	❽➄��	➁❽❺❹❽➈❸	��	➁❸➀	❽��➀❷❸	❽➄�	❸➄❸	�❹�	�❏➁❹❽❸

❸❺	��	❸�❹➆	❽➀➆�	�❹�❷➄�❸�	❸❺	��	❸�❹➆	❽➄��	❽➀	��➂❹�	�❽❸	��❻�

��❻❸	"�➂➂	❸❺	➁❶❹	��❹�❷➄�❸�	❸❺	��	➁❽�❹➆	❽➀�	➁❽➄�❸	�❹�❷➄�❸�

❷❻�	➇�	❽➄�❹	�❽❿❺➂❸➂	➉❹❻	�❹�❷➄�❸�	�❹➆�	❸➄❹➂�	➃�❹➄	❽❷❽➀	��❹❽�

�❏➁❽�❽❽��➈	➁���	��❹➈➂�	➁❸➀	❽��➂�	❽➄�	➇➅❿	➀�❽�	�➀

❸❺�	➁❽➄❽➂�➂	❹➄❻➄�	��➂❹�	��❺	❸➂



π±

➃❽�	➁�	�➀❺�➈❸	��	❽➀	➁❽➀�❸	❸➀�❹❹�	❽��➂��	➆❼�	❸❽❸	❸➈	➅➈❹❸

❸�❽❼❽➀❹➈❸	❸❽❶❹➀❹�❷❽�	�❽	❹➄➀	❸❽❶❹➀❹�❷❽�	➁❸➀	➃❽�	❸�❽❼❽➀❹➈	➁❸➀

��	➃❽❽➄➆➂	❸➀➆❽	�❹❸�	❸➀➆❽	�❹❸�	$%	➁➀❹➆��	❽➀❹�	❽❿❸	��❷❸	❸❺

�❿❹❺	❸��	➁�	❻❹❿❽❹❹❸	�❹�	❽�❸	❏➇❹➅�	➀��❽	❽➄�	➇➅❿	❽➀�	���➅❸

	�❹➈❽➅❸	➀❿	❹�❹�	�➈❷❹	➀�❹❽➀	�❽�	�➈�	�➀	➃❹➆➂��	❸❽❸✉➀❹❿❸	➇➅❿	

➅➄�➈�❸➀	❸➈❽�➂	❹➀	➃❽�	❸�❽�❽	�❹❻�	❽❿	❤❸➂➀	➃❽❽➄➆➂	�➀	��❷	➁❹�	➇➅❿

❽��❻	➁❶	❸❼��❻	➀❹❿❸	❸❺	➁❽❽❻	❾�❷	❸➈	➃❽�	❸❽❶❹➀❹�❷❽�	❸➈	➃❽�	$%

❽➀❽➀�	��❷	�➂➂	�❽❸	❸�❽❼❽➀❹➈❸�	❹➄➀	➁❽�❷�➂	❹➄➀�	�➅➄❿❸

❸�❽❺�	�❹➀❽➆➈❸	➁�❹�➆��	➁❽➄❹➀❽❻➀	❷❹❶❽➄�	�❹�❼	➀�"❻	➀�	❹�➅❽➈�➀

❹➀�	❹➅❻❽	 ➁❽❸❷❺➂	➁❸	➃➂➆�	�❹❽❶❹➀❹�❷❽�	�❹❽❹➆➂�➂	❸➅❹➂➆	�❽❼❽➀❹➈❸

➁❽➄�	�➈➅➂	��❿	❹��➆�	➇�	❷�➀�	❽➀❼➄➂❹�❼➅➄❽�	�❹❸	❹❺	❸�❽❺➀	❹❽��❻	➀�❹

��❽❶❹➀❹�❷❽��	�❹➆➂�➂	➀➀❹❿�	❷➂➀	�➀	❼➆➂❿	➁➀❹➆➂❹	❸�❽�❽❸	��	�❺➆�	❺�➂

❽�➂➂❹	❽�➂�	➃➈❹��	➆❽➈�❸➀	❸�➀❹❿❽��	➁➀❹➆	�➅❽➈�	❸➆❽"➂❸	❾�❷	➀�	➃�❹➂�

➇�❹�❸	❸�❹�❸	➁➀❹➆➀	��	➅❻❽❽➀	��➈�	➀���❽	➁➆	➀�	❹�"➂	➀➆❹	❹❷❽�➆	➀➆

❸❽❹❹❸❸	➀�	❽➄❻❹�❸	❷➂➂�	�❹�❽"➂❸	➀➆	➆❽➈�❸➀➀�"❻	❽➈	➀➆	 ❸❽��➀❹	

➁❽�➂��➂❹	 ❽❼❽➀❹➈❸	 �❻�➂�	 ➁❽➀➆❹➈❸	 ➁❽❷�❻❸	 �➅➄❿❸	 ❽��❻	 ➁❶	 �❹�❼

�❻❹�	�❹❸�	�❻�➂	❾❿➀	➇➅❹➄�	➁❽❽➀❽➀�	➁❽❻➄❹➂�	❹�❹�	➁❽➅➈❹�	❹❽���➂�

➀➆	�➆�➆➂	�❹❸	❸❺	➃�❹➂�❹	➁❽❷�❻❸	➁❽➄��❸	���❹❸➀	❷❹❶❽➄�	❸❶➀➈➂�	➀❹➆➈➀

�❹�❼➂❸	➃➂	�➀❻	�❹❻➈➀	❶❽�❸➀	❸➀❹❿❽	❸➄❽�	❹�❹➀❽➆➈	➁❸➀�	❸�❹�❸	�➆❷

���❹	❽➀���❽❸	❼➄➂➀�➈➀	➁❽❷�❻❸	�➅➄❿❸	❽��❻	➁❽❻➀�➄	➃➂�➀�	�❹❽�❹�➂❸

❸��❸�	❸❹�❶	❶❹�❽❷	�➆❿	�➀��➂	➁❽❽�➂❹❻	➁❽❶�❽❸	�❶�❸	➃❿➀	➁❷❹�	❹➄➂➄

❝❹❽��❷	❾�➂❸➂	➁❽➀❹➆❸	➁❽➈➅❹➄	➁❽➆❽➄➂	➁❽➈�❼"➂	➁❸❽➀�	➀��

�❹�❽�❽❸	➁➀❹➆�	$%	➃➂❺❸	��	�❽�➆❸➀	➇❽❿❸	➀❽���	➁❶	�❽❸	❸�❽❼❽➀❹➈❸

➃➂❺	 ❸➄��	 ➁❽�❷❹❻	 ❸➄❹➂�	 ➆��	 ��❹❽	 ❸��2➃➂❺❹	 ➇�❹❻2❾➀	 �❽❹	 ➉❽�

➁❽❽➆❹��2➁➄❽❻�	➁❽�❿�	❸���❻➀	�❽	➁❹��➈	$%	��➈�❸➀	➁❹��➈	❸�❹➀�

�❽"��	➀❿❹�	$%	➁➄❽❻�	�➀❷	�❹❽➄❹❿➂	�❽	$��❺	�❷❹"➂%	❸❷❹"➂➀	➁❽❷�❹❽

➁❽❽➆❹��	 ❸��➅	 ❸❽❸➄	 ➁❹��➈	 $%2�❹➈❽➅❸	 �➂❶➄	 ❺�❹	 ➁❽❶❶❹❻	 �❹➀�

❹➀	�❽�	�❹���➈�❸❸	$%	❸�❽�❽	�❹❻�	❽❿	❤❸➂➀	$%	❸�❽�❸	➁❽❿➀❹❸❹

❸�❽➅➂➀	❸�❽➅	$❸❺%	�❹�❽❻�	�❽�❿	❺�	$%	➃❽�❹	➁❽�❼❹�➅❽❷	➃❽�

➃❹❺❻❸	❽❷❽�	❷❻❹❽➂�	❸��❶�❸	�❽❸❹	�❽❷�❻❸	❸��❻❸	➀�	❸�➅❽➈��	�❽�❹❸➂	❹❺	❸❷➂➆
◗❘	➃❹���	❹��	❸❺	➃❽❽➄➆�	❷❹➆	❾�	��❸❹	�❽�
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➁❽❻�➂	➃��❹➈	�❹❸	❷❹❿❽➀❸	��❶➅➂�	�❹➀❽➆➈❸	❸➄❹➆	❹❽➀➆�	➇➅❹➄	❾�❹"

❸�	➃��❹➈❸❹	❽❹➀❽�❸	�❹❽❹��➈��	❸��❻�	❸�❽�❽�	❷❹➂❽➀❸	�❹➄➆�❹�	❻❿❹➄➀

➁❽➄❽➂❺	�❿�	❽➀❿	 �❽"��	�❽	❸��	 �❹�❽❻�❸	�➈❹��	 �❹❻�❹➈➂❹	�❹➀�❶❹➂

➀�	❹�❹�❽�	�❹��❹➂	❽�➄��	�❹➈➄➀	❸�❽❷➄	�❹➄➂❷❺❸➀	�❿➈❹❸	➃➂❹➂➂	➀❿❹�❹

❸❼❹�	�❽❼❽➀❹➈❸	❸�❽❺❸	➀�	❽❷�❻❸	❽➀❼➄➂❹�❼➅➄❽�❸	➅❻❽❸	��	�❹�❼	➀�"❻

❾➀❸➂�	 ➁❽�"�	 ➃➂❺	 ❽��➈➀	 ➀❽➆➈	 ❹�❹❽❸	 �❷�❹➆�	 ➁❶	 �❹��	 �❹❸❹	 ❷❻❹❽➂�

❸➆❽❽➅	❸➀�	➁❽➆❽➄➂	➀�	➁❽�➆➀	❸❼❹�❸	❸❼➀�❸❸	❽❿	❸��➄	�❹�❽❻�	�❹➈❹��

�❹��➀	❸�➀➂	�❹�➀��❸➂	➁�❹❶❽❽�➅❸	��	�❽❸�❸➀	➁❽➄❽❽�❹�➂❸	➃➂	�➀❻➀

➁❽➄❹�➂	❹❽❸	��❹❽	➁❽❽❺❿�➂	➁❽➀❽➆➈	�❽➄❹➀❽❻	❸❶➀➈➂�	�❽❶❹➀❹�❷❽�❹	�❽➄❹❽➆�

➁➀"�	➁❶	❹➂"➆	➀➆	�❺❻	❽➀❼➄➂❹�❼➅➄❽�❸	�❹�❽�❸	➁➀❹�	➁❸❽�❹❽❹�❼��❸�

�❹➀❽➆➈	 ❽�❽➈�	 ➁❽�➈❻➂❸	 ➁❽�❽➆"	 ➁❸	 ➁❽❷�❻	 ➁❽➀❽➆➈	 ➁�❹�➂	 �❿❽➄	 �➀❻

	�❹�❹��	➁❽�➆➀❹	➁❽➀➀❹❿❸❹	�❹�❽�❽❸	➁➀❹➆�	➁❽❷❹➂❽➀❸	➀❹➀➅➂➀	➁❽➈➅❹➄✉

❸➀❿�❸❹	�❹�❶�	�❷❹➆�	❽�❷➆➄	➁�❹❽❸�	❸❺	➁➀❹➆➂	➁��❽"❽	❾❽➀❸�➂	�➀❻❿

➀�	➁❽��	➁❽➀❹➀➅➂	➁❸❽➄➈�	➁❽�❹❶➅	❽��"	�❹�❽�	�➀➀	➁❶	�❹�➀❹	�❽➂❷��

�❹❻❹�➈	�❹��❹➄	❷❹❿❽➀❸	�➆❹➄�	❹➂❿	�❹❽❼❽➀❹➈	�❹�❶➅➂	�❽���❻	�❹❽➀❽�❹➂

❸➅❽➄❿❸	�❹�❽�❷➂	�➀❻	➁➄❽�	❽��"	�❹�❽�	❹�	�❹�❶�	�❷❹➆��	�❻�➂	➁�❹�➆�

➁❽➄❹���❸	➁❽�➀��	�❹❻➈➀	➃❸❽➀�➁❽��	➁❽�❽➆"	�❹�❼	➀�"❻	➃❽❽"➂�	❽➈❿	

�➈❹���	➇➅❿	❼➆➂	�❿��❸➀	�❹��➈�❸	❷�➀➂	❽❿	❸❹❹��❸	��	❽❽➄➈➀	❹➆❽�❸

�❹�❽❻�❸�❷�❹❿➂	❸❷❹�➆	➁➂"➆➀	�❹"➂➀	➁❽❽❼❽➀❹➈❸	➁❽���❸	��❺➆�	❹➀❿❹❽	

❷❹❿❽➀�	❽❷�❻❸	❸❼➂❸	❽��❻➂	➁❽��	❽❿	�➆❷➀	❽�❻❿❹➄	❸❷�❸	�❷❹�➆	❾➀❸➂�

�❑❷➂�	�❑�❺�	➁❽�❷➄�➂	❷❹❿❽➀�	➁❽➀❽➆➈❸	➁❽❷�❻	➀�	��❹❽	�❻�❸	➀❶➆➂❸	➃➂❹

➁❽❷�❻❸	➁❽�❽➆"❸	�❹�	➁❽➀❹❿❽	❸➀�	�❹�❶➅➂	➀�	❸➀��❸	❽�➄��	➁❶	�❸➀"❸��	❹�

�❹�❽�➀	�❹❻➈➀	�❽�➀❻	❸➈❹➀❻➀	➃❸�	�❹�❷➄�❸❸	�❿➈❹❸	❾❿➀	➇➅❹➄�	❷❹➂➆➀

	❾❿	➇�❹�➂❹	➀❽❶�❸	❽��"❸✉❷❹➆	❽�❹�❽"❸	�❻�➂➀	❸➅❽➄❿	➅❽❼�❿	➃❽➆➂➀	➁❶	

➁❽❽���❻❸	 ➁❽���❸	 ��❻�❸➀❹	 �❽���❻	 �❹❽➀❽�❹➂➀	 ➉❹�➆	 ❸❹❹❸➂	 �❽❸

�➀	❷❹➆	➀❿	�➀�❶❹➂	�❽�❹�❽"	❸��➂➀	➁❽❽❼❽➀❹➈❸	➁❽���❸	��	➁❶��➀	�➀❹❿❽❸	��❺	➁➆
	❷➀➈➄❺❹�	❷❹❷	❸❽❸	➁❽❼➀❹�❸	➁❽➀❽➆➈❸	➃❽�➂	��"�	�❽➆"❸	��❽�✉❹��❽��	➁❽❷❷❹�❸	➃➂	

	❽��"	�❹�❽�✉�❽➆"❸�	�❻�➀	❽�➂➂	❽❹➄❽➂	�➀��➀	❷➂➆❹➂	➀➆❿	��❹❷	❹❽➀➆�	❷❽❻❽❸	
��❹❽	�❹��	�❹❽❹��➈�	❹❽➄➈➀	�❹❻�➈➄	❸❺	❽�❽❽➆�	�➀�	��❹➆	❽❷�❻❸

❽➈❶�	 ����	 ❹➂❿	 ❷❹❿❽➀❸	 ➀�	 ❽❷�❻❸	 ❸❼➂�	 �❽	 ➁❽➆❹��❸	 ➁❽➀❽➆➈❸	 �"❹��➀	 ��➆➂
➁�❹��	➁❽��❹�➂❹	➁❽➀❽➆➈	➀�	��❹❽	❸➀❹❷❶	❸"❹��	 �❹�❻�	�❹❶➀➈➂�	❹➂❿❹	❸❶➀➈➂❸
❽➈➀�	➀❿�	�❹�❽❻�❸	➁❹❽	❾➀❸➂�	�❹➄❹�	�❹❷❹�➆	➀➆	➁❹➀��	�❹➆"➂��	➀➂❶�➀	��➈�
➁❹❽	❽"❻➀	❻❑�		�❹❸	�❑❹❽	➀�	❹�❿�	➁❽➈❽��➂	❸➂❿❹	❽➈➀�	�❑❹❽	�❹❽❸➀	➁❽�❹➂�

❹2➀�	❽❺❿�➂❸	➇❽➄➅❸	�➀➂�❸	�❹�❽❻�➀	❹➂❷��	➁❽➂❽❸	❾➀❸➂�	➁➀�	➁❹❽➀	❻❑�	
❸➀�	➁❽❷❽�➈�➀	❽❹➄❽➂	❽��❿	➀��➀	❹���	➁❽❷�❻	➁❽�❽➆"�	➁❽➀�❹�❽�	❷❹❿❽➀❸



π≥

�❷❹➆��❹	�➅�❽➂�	�❽�❿➂	➃❹❶❿	�❹➆❹➄"	❸�➄❸	�❹�❹❼	�➈➅➂➀	➇➅❹➄�	➁❽❽➆❹"�➂❸❹

➁❶	 ❸➀�	 ➁❽➄❹❶���	 �❹➀❽➆➈❸	 ➁❽➄❹�	 �❹➂❹�➂➀	 ❸�❽❶	 ���➈�➂❸	 ��❷➄�➂

�❹❽❹"➂	 ❸��	 �❽❷�❻	 �➀❸	 ❸�❽�➅❸	 ❽➄❽➆�	 �❽➆"❸	 ➀�	 ❹❷➂➆➂	 ��	 ��❺❻➂

�❹➈���❸➀	❸❽"➂❽❼❽❶➀❸	��	➁❶	❹➂❿	��❹❽	➁❽��	➁❽���➂❹	❸➅➄�➈	�❹❽❹��➈�

➁❽❽�❹�❽"	➁❽���➂	➀�	❸�❽❶➀❹	�❹❽❷�❻	�➀❸	�❹❶➀➈➂❸	�❹➀❽➆➈�

❽❷�❻❸	❸�❹�❸	➁➀❹➆➀	➉❹❻➂	➀�	➁❽❿�❷	➁❽�➈❻➂	➁➄❽��	➁❽�❽➆"	➁❶	➁➀❹�

➁❸�	➁❽❽❼❽➀❹➈❸	➁❽���❸	❽❿	➁❽��❹➅	❹❿❹��	❸��➂	�❹"➂➀	➁❽❹❹�➂	�➀�

�➂��	➁❽��❷	❸➀�	➁�➂❽�➂	�❶�❸�	➁❸➀	❹➆❽❽➅❽	❷❹❿❽➀�	➁�❹➀❽➆➈�	➁❽➂�❹�

➀�❹➂�	❸❺	���❸� ❝���	❽➄�	�❹❺��	❷❹❿❽➀	➀❽➆➈

��	 ➁❽��❷	 ➁❷�➀	 ❽➆"➂�	 ❸❺	 ❸�❼➂	 �❹��	 �➀	 ❸❺	 $%	 ❸�❽❼❽➀❹➈❸

$%	❸➀❽❸�	��	❹�	❸��❹❸	➀�	➁❹❻��	��❹❽	��❹❻	❽➄�	$%	❽➀�	❸�❹➅➆�❸

❻❹❼�	 �➀	 �❹�	 $%	 ❽➀�	 ➁❽❽❻❸	 ➀❿	 ➀➀❹❿	 ❾���	 �❹❽❸➀	 ❸"❹�	 �➀	 ❽➄�

$%	❽➀�	➁❽�➈�➂�	❽➀�	�➀❹❿❽�	➃❽➂�➂	❽➄�	➀��	➁❽��➂	➁❹�➂	❸❽❸❽�

�➀��❸➀❹	➇❻❷❽❸➀	➀❿❹❽	❽➄�	❺�	❽➀�	➁❽���❸❹	$%	❽➀	�❹❺➆❽	❸❑��❸�	❸❹❹�➄

❻❹➀�➀	➁❽"❹�	❹➄❻➄�	➆➂��	➁❽�➄�	❽➄❽➂	➀❿	❹�	➁❽➄��	❽➀	❹���❽	➁�	$%

�❸�❽❼❽➀❹➈	➀�	❸❽❽�➆	➀�	➁➀❹➆➀	❾�❹�	�❽�➆❸➀❹	❸❺❸	➁➀❹➆❸➂	❾�❹�

❸❺	➀➆	❸➄❹�	�➀❹	❸❺➀	��❹❻	�➀	❽➄�	➀��	❸❺	��	➀❹���	❽➄�

❸��➂	��❽"➂➀	❾�❷�	❽➂❽❼❽❶➀	❽➆"➂�❿	�❽❼❽➀❹➈❸	�❹��❹➆➂❸	�❶"❹➂	➃�❿

❸❿❽➀❸	 ❹❽➀➆	 ❹➀❽❼❽	 ➁❽➄��❸	 ➃❿	 ➁�	 �➀�	 �❽�➂�❸	 ❸�❼➂❸	 �❽❸�	 �❽➄��

➁❽❽�➄�	 ➀�❹➂�	 ➁➆	 ❾�❹➆	 ❽➄��	 ❸❻❽��	 ��❹❷�	 �❹❻�	 �➄❽❻��	 ❸�❽❼❽➀❹➈➀

❝❼➆➂	❸➄��➂	�❽❼❽➀❹➈❸	❹�❹��❹➆➂	��	❹�❹�❽�	��❹❽	�❻❹�➂

	❸➄�➄	❷❽➂�	❽❷�❻❸	�❹�❽"❸✉	�❹➀❶�	➁❶	✉➁❸❽➄❽➂➀	➁❽➄➀❷��	❽➄❽➂	➀❿➂	

➃❽�❹	❸❽"❽❺❹➈❹��	$	�❹�❽❻�	�❻�➀	�❹❽❷�❻❸	�❹❶➀➈➂❸%	❹➄❻➄�	$%

➁�	➁❽��❷	�❹❶➅➀	��➈�	�❹➄➀❷���	➀��	➃❹❼➀�❸	�❹❷➂➆�	❸➆➈�❸	❹➄➀

�➀	❸���	➁❽��❷	❸��❸	�❹�➆➀	➀❹❿❽	❸��	➃❹❼➀�	�❶➀➈➂	❾❹��	❸��

❸��	➁❽�❹��❺❸➂	�❻�❸	$%	�❽❷�❻	❸❶➀➈➂	❾❹��	$%	❽❹➀❶�	�❹�➆➀	➀❹❿❽

➁➆	$%	❹�➆➄	❸❿❿	�➂��	➁❽��❷	❸��❸	❾➀�	➁❽➀❽❷❸	➀❿	��	�❹❶➅➀	➀❹❿❽

�❹❺➆➀	 ❸❺	 ❹➄➀�	 ❸�❼➂❸	 $%	 ➁❽��➀	 ➁❽��❹�➂	 ❹❽❸�	 ❷❹❿❽➀❸➂	 ❸���❻

➁❽��	❹�	�➅➄❿	❽��❻	➃❽�	���➂❿	➁�❹	❺❿�➂	��❻❿	➁�	$%	$➁❽�➄�➀%

➁❽❻�❺�	➃❽�➀

➁❽�❷❻	➁❽❻➄❹➂�	❹�❹➀❽➆➈	❻❹➅❽➄�	➀�❹➂�➀	➆❽❽➅	��➆�	➃➂❺❸	❽❿	❸��➄

�❹➀❽➆➈❸	❽❿	❸➀❹➆	❸➀�	❹❽��❷➂	➁❶	�❽�➀❽❸�❸	❹�❹�❽❹❻➂	��	��❹❽	➁❽�❽❶❷➂❸
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❽❷�❻❸	�❹�❽"❸	➀�	➁❽❿�"➀	➁❽➄➆➂	�❹"➂➀	➃❹"�➂	➀❹❿	➁❷❹�	�➆�❹➄	❷❹❿❽➀�

��	❸�❹�	�❹❸	�❹➀❶�	❹➂❿	�❽❼❽➀❹➈	❸❷➂➆	❹�	�❽❶❹➀❹�❷❽�	�❹❸❷❺❸➂	�➀❹

❸➄❽❷➂�	❽❷�❻❸	❼❹➆❽➂❸	➀�	❹❽�❹❽❹❿❺	➀➆	➃❶❸➀	❸❷➆❹➄�	�❹➄➀❷��❿	❹�❹➀❽➆➈

❹�❹➀❽➆➈➀	❸�❷"❸	�"❽❽➂	➁❶	�❹❸	❸❺	➃➈❹��	❸➂➆	❸❸❹❺➂	❹➄❽�	�❹❸�

·ßÎ „ÂÎÈÏ‰øÌÈ„¯ÁÏ ß˙È

���	➁❽➄❽❽�❹�➂❸2➁❽❽❼�➈❸	➁❽❽➄�➀➆❹�❸	➁❸❽➆❽➄➂	��	❹�❽❶❷❸	➁❷❹�❸	��➈❸

�➆❹➄�➀	➅❻❽�	➁❸➀�	�❹❽❼➄➀❹❹❽�➂�❸	��	➁❶	❹�❽❻➂❸	➁❸	❾❿	➁❽❽�➀❽❸�❸❹

�❹❽❼➄➀❹❹❽�➂�	❸�❹��	��❹❽	�❽�❽	➃➈❹��	❹�➅➆	➁❽�❻�	➁❽➄❽❽�❹�➂	❷❹❿❽➀❸

❝❸❺	��❹➄�	❸❷❹❸❽	�➂��	➁❽��❷	❸➀�

➁❹�➂	❹�	❸�❹��	❽➂	➃❽�➀	�❽�	❷❹❿❽➀�	➁❽�❹��	➁❽❷�❻	➃❽�	➀❽❷�➂	❽➄�

❸�❽❼❽➀❹➈	❷❻�❹	➁❽��❻➂	❷❻�	❸➅�❹�	❹�❹�	➃❽❽➄➆➂	❷❻�	$%	❸❷❹�➆

❷❹❿❽➀�	➁❸➀�	❸➅➄�➈❸�	➁❽�➄�	�❽	❺�	❸❷❹�➆❸	��❶➅➂�	➀❹❿❸	❸❺	$%

➁❽�"❽	�❹�➈➀	➁❽���	➁❽�❻�	➁❽�➄�	�❽	❸❽➆�	❸❺	➁➆	➁❸➀	➃❽�	❽➀❹�

�❽➄❷❹❿❽➀	�❹❸	$%	��❷	➀❿➀	�❽�	❷❹❿❽➀�	➁❽�❹�	➁❸	$%	➁❽❷�❻❿	➁❽❽❼❽➀❹➈

�❽�	❷❹❿❽➀�	❸�❹�	�➀	❽➄�	$%	❼�➂➀❹�	❷❹❸�	❹�	➃❽➀�❽�	❽�❹�	❹➂❿	�❹❽❷�

�❹��➀	➀�	❸❺❸	❽➈❽"➈➅❸	➁❹❻��	�❽❸	❷❹❿❽➀�	❽➀�	�❹��❹➆➂❸	$%	❏➀➀❿�

�❸�❹➆	❸��	❸➄❸	➁�❹�	❸��	❸➄❸�	❝❽�❽�❸	�❹➈❽➅❸	$%	�❹❺➆➀	➁❽���

❻➅➄➀	❾❽�"	➃❹��	�❽��	➆➂���	❝�➂�❹	➃❹➈➀❼	➁❽�❸	➃❻	��	❽➈��❿	$%

❸��	❸❺	��	➁❽�❹➆	❾❽�	➆❷❹❽	�➀	�❹❸	➁❽❷�❻	➁❽�➄�➀	➁❽��❿➂	❸➂❿

❽�❹�	❾➈❹❸	�➀	❸❺❹	 �➃❿�	�❽❸	❽➀�	❸�❹��❸	�❤❸❺	��	❹➀	�❹�➆➀	➃❿❹➂

$%	�❽➄❷❹❿❽➀➀	❽�❹�	➁❽❿➈❹❸�	➁❽��❷	❽➄➂➂	➁❽��❷➄	❹❽❸	➁�	�❽➄❷❹❿❽➀➀

❹�	 ➁❽❽❻�	 ➁❷��❸➀	 ❽�❽�❸	 ➃�❹➂�	 ❽➀	 �❹❺➆➀	 ➀❹❿❽	 ❸❺	 ➁�	 ❽�❽❽❸	 �➀

❸➄�➂�	❹➀	❽��❺➆	❸❽➆�	❽➀	➃❽�	❺�	➁❽�❻�	➁❽❷�❻	➁❽�➄�➀	�➀➆❹�	�❽�❸➀

❸❼➂❸	➀�	�❹➀❽➆➈❸	➀➆	❻❹❷	❹➀	��❹❿	❽➄�	❹❽�❿➆	$%	❸❼➂❸	➀�	�❿�➆➂❸

➀�❹�	❽➄�	�❤➁❹➀��	�➀�❽��

�❹❽❸➀	❽�❹�	�❽❽❻➂	❸❽❸	❸❺	➇➅❿	➀��➂	❽�❽❽❸	➁�	$%	❽���❽➅�	❝❸❷❹❸❽

�❹➆�❸	�➄❽❻�➂	�➈❹❻	❽�❽"�	$%	❷❹�➆➀	➃❹❹❿�➂	�➀	❽➄�❹	$%	❷❹�➆➀❹	➃❶❹❸

❸�❽❽❸	�➀	➁❶	➆❷��	$%	❽�	❸❽❹➀�	❸❽❸�	�❿�➆➂❸�	❽�❽"�	�➀	➁❽➄➂❺❸

➆❶�❿	❽➄�	➁�	❝❽�❽�❸	�❹�❽➂�	❸❽➆�	❽➀	�❽	$%	❸➂	❹�	➁❽➄��	➁➆	❸❽➆�	❽➀



πµ

❸❺	$%	➃❻	��	❽➈�➀	�❺❹➆	❹�	�❽��➀	��❿➂	��❹❿	❹�	��➂❶	➇❷	❷➂❹➀❹	��❹❽

�❽➀�	❽❼�➈❸	➁❽�❹➀�❸	➃❽�➀	❽➄❽�

�❹❷➂➆	➀�	�❻�	➃❹❹❶➂	➁❹❽�➀	➆❷❹➂	�❹❸	��❿�❹➂	❸❷❹❸❽	❶❽"➂�	❸➄❹➂�❸

❷❹❿❽➀�	�❹➀❽➆➈➀	➅❻❽�	❸�❹➂➆	�❹❽❼➄➀❹❹❽�➂�	❸➀❹➆	❹❽��❷➂	➁❶	➀��	��❹➄�

�❹��➀	��➅➂	➁❶	�❹❸	➀��	�❽❼❽➀❹➈	❸➄❽❻�➂	��❽��	❷❹❿❽➀�	❸�❹�	❹➄➄❽�	�❹❸

�"➂�	�❹➀❹❷❶	�❹❸❷❺❸❹	�❹�❽❹❻➂	�❹�❷❽�	➁❹➀��	➀��➀❹	❸❷❹�➆	➁❹�➂	❹�

❸➀❹➆➈	➇��➂	�❹❸	❽�➂	��❹❽	❸��	�❹➄❷➈��	�❹❻�➀	❹�➀❹❿❽�	❽❻❿❹➄❸	➁❽➄❽❽➄➆❸

�➂�➀❹	�❽❶❹➀❹�❷❽�	❹�	�❽➄❹❽➆�	�❹❸❷❺❸	➀❿	�❹❻❷➀	❹�➀❹❿❽�	❾❿	�➀	❽�➂❹

�❽➈❸➀	 �❹❽❹��➈�❸	 ➀➆	 ��❹❹➀	 ❽➀�	 �❹➀❷��❸❸	 ➃❹��➆	 ��	 �❽�➀❻	 �❹❻➈➀

➁❽�❻�	➁❽❷�❻➀	�❹❺➆➀❹	➁❽���	�❹"❽➀	➁❽❽❻�	➁❷��❸➀	�❽�❽�	�➀➆❹�

�❽❶❹➀❹�❷❽�❸	❸➂��	�❹❸❷❺❸➀	➃❹"�❸	❹�	�➀❹❿❽❸	�❷➆❽❸❹	�❹❽❼➄➀❹❹❽�➂�❸

�❹➀❽➆➈❹	❸❷❽❻❽❹	�❻�	❸❶➀➈➂➀	❸❿❹➂➄	�❹�❽❹❻➂	�➂��	➁❶	❽❹❼❽�	❽❷❽➀	➁❽��

���	�➂❽��	❽➂	➀�❹❽	➀�	❹❽��❷➂	❸➀❹➆	➀�➂➀	❾❿	�❹❶➀➈➂	�➈➅➂�	➃➂❺�	❹�

❸❶➀➈➂	❹❺❽�	➁➆	❸➀��➀	❸�❹���	❷❹❿❽➀�	❽❷�❻❸	❸❼➂❸	➀�	➁❽➆"�➂❸	❸❼➂

❝��❹❽�	❸❸❷❺➂	�❹❸

❽➄�❹	 ➁❽➆"�➂	 �❽�	 ❽➄�	 ❸��	 ��	 ❸❸❹❺➂	 ❽➄��	 �➂❽❹➅➂	 ❸❶➀➈➂	 ➃❽�

➁�	$%	❹❽�❿➆	❾➀�	�➀	❽➄��	➃❹❿➄	❺�	$%	➁➀❹❿➀	��❹❻➂	�❹❽❸➀	�❸❹�

❹➀❽➈�	 ➃❹❿➄	 �❹❸�	 ��❹❻	 ❽➄��	 ��❷	 ➀❿	 ➀��	 "�➂�	 ❸❷❹�➆	 ❽➀	 ❹➆❽"❽

➅➄�➈�❸➀	��➈�❹	❷❻�	➇�➀	�❽❺➂	�➀	�❹❸	➀��	➃❹❿➄	❾❿	➀❿	�➀	�❹❸�

➅➄❿➄	❽➄�	❸❺➂

❽�➂�❸	❹�"➂	❽�❶➀	�❽�➆❺➂	�❹�❽�❻	�❽❼❽➀❹➈❸	❸�❽❺�	�❹➀❽➆➈➀�	�❻�➂

➁❶	❸➂	❞�➂❽❹➅➂	❸❶➀➈➂	➁➆	�❹❸❷❺❸➀	❽❷➂	❸��	�❹�❽�❻	➃❽�	➀���❽	➁➆	➀�

❸��	❸➅➄�➈	❻❽❼�➂	�❽➈❽"➈➅❸	�❹❸❷❺❸❸	�❷➆❽❸	 ➀�❹❽	➀�	❸��➂�	❹➂❿�

➀�❹❽	 ❹��❸"❸➂	➆➂��➂❿	�➀�	�❹❶➀➈➂	❸➂❿❹	❸➂❿	➀�	➃❸❽�❹�❽��	��❹❽

❽➄�	�➅➄❿❸	��❻➀	�❹�❻➀	��❹❹❷		➀�	�❹�❽❻�❸	�❻�➀	�❻�	❸➀❽�➅❹�

❸➀�	➁❽➂❽➀	❷➆	❽�❽�❸	❹�❺❹➆	�➂�➂	�❹❸❹	➃❹➀❽�

˜ÂÁ‰ ÔÂËÏ˘Â ÂÁ‡

➁❽❽�❸"�	❾❽�	❽➀	�➈➅➂	�❹❸	❾�❷�	��❺	�❷❹"➂➀	❹�➆❽➅➄�	❷❹❷	➀�	❸❹❹➀�➂	❽➄�

➀❹❷❶	�❹❻❽��	❸❽❸	�❹❸	�❹�➈	❸❽❸	�❽�❿❸❹	➃❹❽"➀	➃❹���➀	�➈➅	�❽❽��➂	➆➅➄
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�❽�❿❸	❽➀❹��	➆➅➄❹	�❹�❽�❸	�❹�❹�	�➆���	��	➀❽➆➈❸	➃❿➀❹	➆❽❶❸➀	�❽❽❻	❸❽❸❹

❷❹❷	❽�❹�	➆❽❶�➂	�➆❹�❽�➀	❾�❷�	❽➄��	�➂❹�	❽�❽❽❸	❽�❹�	➁❽�"❹➆	❹❽❸	➁��

➀��	❸❽➄❻	�➈❻➀	❹➄➀❻�❸	❹➄➆❶❸�❿	�❑�❺	➃❹❶���	❹�❹➀❽➆➈➀	❾❿�	❹➅❻❽❽�❸�

❸➄�➀	 ❹❹➀❹❹	 ➁❽❿➄❸	 �❽❽➄❻	 �❹❺�➀	 ����❸	 �❹❸	 ❽❷➂	 ��❹❽	 ❼�➀�❸	 �➀	 ❷❹❷

❸❿➄	�❹❸	➁��	➁❽➆❶�❸	➁�❹��	❸❽➀�	➅➄❿➄	❸➀�	❶❸➄❸❹	➁�	❸�➄❻	❸➀❹❷❶❹

❹❹➀❹❹❸	❸�	❸�➄❻�	❸❽➄❻➀	❸❿❹➂➅❸	❸❿➄❸	�❽❽➄❻➀	➅➄❿➄❹	❷❹❷	❼❽➀➈❸	�➅❹➅	❽➄�

	�❑�❺�	❼➀�❸	��	�❽➂❷�❸	❸�➂�❸	➀➆	�❽"❸	❾❿	�❻�	➃❿➀	➁❷❹�✉�❿�	

➁➂"➆	 ➀➆	 ❹�❺❻	 ➁❽➂❹❷	 ➁❽➆❹�❽�	 ❸➄�➀	 �❹❷❽�	 ➀�	 �❹❽�❹��	 �❷❽�➈��

�❹➅❻❽❽�❸	❹��❷❹	�❹➄❹�	�❹❽❹➄➂❷❺❸�

❾❿	➁❽��➅❸	�❹"➂➀	❹�❸❽➂	❷❹❿❽➀�	➁❽➀❽➆➈❸	➃❽�➂	➁❽�❻�	➁❽➄❽❽�❹�➂

❝❸❷❹❸❽	�➂�

�❹�❸	 ❽�❻�	 ➁❽❿➀❹❸�	 ❾❿➂	 ��❿�❹➂	 ❽�➆❽❷❽	 �❼❽➂	 ❽➈➀	 ❸❽❼��❹➂❷❸

❸❻➅❹➄❸	��	➁❽➀��➂	�➀�	�❽❶�➂	❽➄��	➃❹❹❽❿➂❹	❼❹➆❽➂�	➁❽��❻�➂❹

➁�❹❶	❸❺	�❹❷�❹❿➂	�➀	❽➀�	�❹❽❼��❹➂❷❸	�❹❽❹❿❺❸	�➂❹➀❿	❸�❹➀➂�	❹❺❸

❼❹➆❽➂	➀�	❸�❶�❸�	❽❻	❸➄❽❷➂�	$❽❷�❻❿%	❽➄�	$%	�❹❻❸	➃❹❼➀��	➀❺➀❺➀	❽➀

❷❹➆	➀❿	❺�	$%	❸➀�❸	➁❽�❹❻�	➃❽➂�➂	�➀	❽➄��	❸❺➀	➇❽➅❹�	$%	➇❷�➄

❽➄�	$%	❸➀❹��	➆❹➂�➀	❸�❽➅	❽➀	➃❽�	❺�	���	❸➄❽❷➂�	❸�❹�	�➀	❽➄��

❸❽❼��❹➂❷❸	➁➆	�❷�➅➂	❹�	❸➄❽❷➂❸	❽�❹❻	��	➁❽❽�➂	❽➄��	➁➆➈	➀❿	�❽❶�➂

	 ➁❽�❹❻❸	 �❿�➆➂	 ���	 ➀❿	 ❹�✉�❽➄❽"	 ❽❿❸	 ❸�❹"�	 ❸❺	 ��	 ❷❽❶�	 ❽➄�	

	❸❽❹❺�❹✉❸�❹❼	❸➀	❸�❹➆	➁"➆�	❽➄�	

➁❽➀❽➆➈❸	➃➂	➁❽��	➀�	�➈�❹❶❸	➁�❹❶❽❽�➅❸	��	➃❽❽"➀	➃❽❽➄➆➂	❸❺	➆��	➀➆

❝❸➂➀�	❹�❹�	��❽�	➀�➂➀	❾❿	➃❽❶�	❽➄�	�➂❶❹❷	❽��❽❼❽➀❹➈➂	❷❹❿❽➀�	➁❽❷�❻❸

�❹❸	➀��	��❽	�❹❸�	➁❽��❹❻	➁➀❹❿	➀�❹➅	�➀	❽➄��	➁❷�	❸❺	➃❽❶�	❽➄�

❸➄❹➂	�❹❸	�❹�❽❻�❸	❽�❻�	�❹�❽❻��	❶❸➄	❹➀	❸❽❸	❸➂❶❹❷➀	�❽��	���

�❽�➀�➂➂	❸��➂	❹❺	❽❿	�❼❹➈❽	�➀	❸��➂	➀❿�	➁❷❹�❸	��❸	➀�	❶❸➄❸	��➀

❷❽�➈�	❹➀	➁❽�"❹➂	❹❽❸	��❸	❶❸➄	�❹❽❸➀	❾❽�➂➂	❸❽❸	�➀	�❹❸	➁�	➁❶

➃❽❶�	❽➄�	➀�	❶❸➄❸	❾❿❹	 ❹�❹�	�❽�➆❸➀	➁❽❿➅❸	�➀	➃❽❶�	❽➄�	➀��	�❻�

❶❸➄	 ❸❺❽�	 �❻�➀	 ��❹➂	 ��➀❹	 ➃❹➂�	 ���➂	 ❹❺	 ❶❸➄	 ❸❷❹�➆	 ❽➀�	 ���➄

➁❹�➆	 �❹❸	 ��❹❽	 �➀	 ❸❺	 ❸��	 ���	 �❹❸	 ➃❽❶�	 ❽➄�	 ➀��	 ❸"❹�	 �❹❸�

❽�➂❶➀

➆❽➄➂❸❹	➁❽��❽	❸❽❶❹➀❹�❷❽�	❽�➄�	��❷➆➄	�❽❼❽➀❹➈❸	❸�❽❺❸	❸➂➀�	�➄❽❻�➂

❹➂"➆	��❹❼➀	➁❷�	➀�	❸❽❽�➆❹	➁❽�"	➁❽➅�❼➄❽�	➁❸	➁❽➈���➂❸	�❹➀❽➆➈➀



π∑

�➅➄❿❸	��❻	➀�	❹�❹❶❸➄�❸	�❽❼❽➀❹➈❸	❸�❽❺�	❹➀➀❸	➁❽❽➈��➂➀	❷➆�➂	❹❼❽�❸�

�❹�❽"	❽➈➅❿	❺❹�❺�➂❹	➁❽��❹❽➂	➁❽❽❹➄❽➂➂	➆➄➂❽❸➀	��❽��	➃❽❶�	❽➄�	��➆�➀

❽❹❼❽�➀	��	❹➄❽�	❸➀�	➁❽➈➅❿�	❾❹➅❻➀	❾�❹"❸	❸➂❹�➆❹	�❽➄❹❽❶❸	❽�➀�❿	�➅➈�➄

�❹❻❸	➃❹❼➀�➀❹	❷➅➂➂➀	➉❹❻➂	❽❹"➂�	❽➂	➀�	❼�➂	�❷❹�➄	❸➀❹➆	➁❸➂❹	❹❽��❷�

❹❽�❹�❼➂	➁➆	❸❸❷❺➂	❹➄❽�❹

➁❽❷�❻	➁❽➄❽❽�❹�➂	❷"➂	�❹➂❹❷	�❹�❹�❽�➀	❸❿❺	➃❽❶�	❽➄�	❽❿	➃❽❽"➀	➃❽❽➄➆➂

�➀	 ➁➂➆�	 �❹➄❹��➆�	 ���❽➆❸	 ❹�❹��❷	 ��	 ❹�❽❶❷❸	 ➁❽��	 ❷❻❹❽➂�	 ➁❽��

◗	�➂➆❘	➃❶❷	�❽�➂	➇❹➀�❸	➁❶	�❹❿❺❿	❹➄❽�❸	�➀	➁��➈	���❹	�❹❸❷❺❸➀	❹➀❿❽

➅❻❽�	 �➀�❹�➂❸	 �❽❷�❻❸	 ❸➅❽➈�❸	 ❻❿❹➄➀	 ❽❿	 ❸��➄	 ❸➂❹❷	 ➃➈❹��	 ��❹�

❹�❹❶❸➄�❸	�❹❽❷�❻➀	❷❹❶❽➄�	➁❽➈❻❷➀	�❷�➆❹�➂❿❹	�❹➄❹��➆	��❷➆➄❿	�❹❽➄❹➀❽❻➀

❸��❹➄❸	❹�❹❷➂"❽❸	➁❶	❹➂❿	➃❽❶�	❽➄�	��➆�➀	�➅➄❿❸	��❻	➀�	���➈�➂	❽�➀�❸

❸��	�❹❶❽❽�➅❸	�❹��❹➆➂	➃❶❷	➇❹➀�❸	➀�	◗➁❽❽❷❹�❽➈	❹�	➁❽❽➀❸➄➂❘	�❹➄❹��➆➀

❝❽➀	�➂�	➃❽❶�	❽➄�➂	�➈�❹❶❸	�❹❶❽❽�➅❸➀	��➅❸	❹➄➂➂	❽���❽��	�❻�	➃❽❽�❹�➂

❽�	➃❽❶�	❽➄�	➁➆❹	➁❽❷❽➈�➂	�➂➂	�➀	➁❽❷�❻	❸➄❽❷➂	❽➈➅❿➀	�❹���	❸➂	➀❿��2

�❹➄❻➀➅❸	��	➃❽�❸➀	�❹��➈�➂	❸➀�	�❹➅❽➈�	❷❶➄➂	�	❑➁❽➅❹➅	�❹➄❶➀❑	��➈�

➃➂❹�	❸❽❸	❹❸❽➄�➄	➃❽➂❽➄�➀	❽❿	➁❸➀	❸➀❶�❸�	�❻�➀	➁❽❷�❻❸	❹➀❽❶�	�❽➅❻❽❸

❶❽�❻	❹➄❽�	❹❸❽➄�➄❹	➁❸❽�❹�➄�	➁❽❷❶❹�	➁❽➄❹➀❽❻❸	➀❿	❽�❸�	➃❽�❹�❽➄➀	➉❹❻➂

➁❷�❸	�❹�➆�	❽❿	❹➄➆❼	➁❽➄❹�	➁❽➄❽❽�❹�➂	➁➂"➆	➀➆	❹�❺❻	➁❽➂❹❷	➁❽��➅❸

❸➄❽❷➂❸	❽�❹❻	�❽�❿➀❸❸	�❿�➆➂❸	�❽❸	��❽❽❻➂❸	➁❽�❹❻❸	�❿�➆➂	❽❷�❻❸

❽➄➈➂	❷❻➈❸	�❹❸	❸➀	�❽❽"➀	❷❽❻❽❸	➆❽➄➂❸�	�❽➄❹"❽❻	❸➈❹➀❻❿	�❹➈�	➁❽➅➈�➄

❽��➈�	�➄❹➆

�	❹�❹❼�	➃❷	�❷➀❹	➁❽❽❻	➀�➂➀	❾❿	�❽❷�❻❸	�❹➄❹�❽➆�	➁❶	�❹➆❽➈❹➂	�❹➂❹❷	�❹➄➆❼„˙È

ÔÓ‡➁❽➅�❼➄❽�➀	❶❹�❷➀	❽❷�❻❸	�❹�❽"❸	➀�	❹�➀❹❿❽	�➅❹❻❿	❸❸❺➂	�❹❸�	❸➂�	◗❘	
❾�❷❸	❻❹❿	➃❹❼➀�	�❽❸	❸�❽❼❽➀❹➈	❽➄❽❽➄➆	��❷	�➀	❸❺	❸�❽❼❽➀❹➈�	❝��❹❿	�❹❸	❾❿❹	❹➀�

	❽➄❽❽➄➆	❸❽❸�	➆❽➈�❸➀	❸❷❽❻❽❸✉❹�❹�	➁❽❿❽�➆➂	➁➀❹❿�	❑❸➂➀	❽�➀❷❑❸	❹➂❿	�❹➂❶�	
◗➁➆➈	➀�	➁❶❹❘	➁❹❽❸	➀�	➁➀❹➆�	$%	❹❼�➀	❷❻❿�➂�	❹➀�	➁➆➀	�❺❹➆	�➀	❸❺	➅�➀❿��	➀��
�❹�❽"❸	❽❿	�❷➀❹	�❽❸�➂	❾�➂❸�	 �❾➀�	➃❹❹❽❿➀	➀❿�➅➂	�➀	❷❻�	➇�	❻❹❿	❾➀	➃❽�	➁�
❸❽❸❽	 ❽❷�❻❸	 �❹�❽"❸�❿	 ❸�❹�	 �➀➀	 ❹➀�	 ➁❽➅�❼➄❽�❸	 ➀➆	 ➃❶❸➀	 ❷❹➂➀➀�	 �❽❽❻	 ❽❷�❻❸
➁❽�❹➈❽➅❹	�❿�➆➂❸	➀❹➆❽❽	❹➂❿	�❹��❹➂	➀➆	�❹�❻➀	➀❿❹❽	�❹❸	➇❷�➄	❽�➀�❹	�❺❻	�❽➈➅➂
❷❻�	��	�❽➆	➀❿➀	�❹➄➂➀	❸➆"❸�	❸�❹��❸	❹�➄➆❼➀	�➈➅❹➄	❸➂❶❹❷➀	�❷➀❹	��❹➆	❺�	�❸➀�❿
�❹❸❹	��❹❷❶➄�❸	�➀➀❹	❼���	❸��➆�	❹❽��❷➀�	❸➆"❸	◗❽❺➄❿��❹	❽❷�➈➅❘	➁❽❽➄�	➁❹�➂�
❤❸➆➈�❸	❸❽❸�	❽❷❹❸❽	❷❹➆➀�	❹➄➀	�➈❿�	❸➂	❤➅➄�➈�❽	❽❷❹❸❽	❷❹➆�	❹➄➀	�➈❿�	❸➂�	❝➇❽➅❹➂
�❹❷❽�❸	�❹���	➁❽➄❹❽➀➂	�❹�➂	❸➆❽��➂�	❸➄❽❷➂❸	➀�	➃❹��❻❸	��	❸�➆➄	❹➄❻➄��	➆❹❷➂

❤➁❽��❹❽➂	➁❽❷❽�➈�	➀➆	➀�➂➀��
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❷❹❿❽➀�	➁❽❷�❻	➀�	➁�❹➈���❸➀	➁❽❽➄�➀➆❹�❸	➁❽➆❽➄➂�	��❽➆�	❹➄❷	❸❿	❷➆

➁❽❽❶❹➀❹�❷❽�	➁❽�❻�	�❹➀❹�	➁❶	➆❹➂�➀	➃�❽➄	➁❽❷�❻❸	➁❽➀❽➆➈❸	➃❽�	➁➀❹�

➁❽➆❽➄➂➂	�➆�❹➄❿	❷❹❿❽➀❸	�➆❹➄�	��❶➅➂�	�❹➀❽➆➈❸	��	❹��❽�	❸➀�	��❹❽

❝➇➀❹❹	➃�➄❹❽	❸❺	���❸�	�➂��	➁❽��❷	❸➄❸	❽�➂❶➀	➁❽❽�❷

�❽❽❻	❽➄��	❽�➄�❸	$%	❽��❶�❸	❽➄�	❷❽➅➈❸➀	❷➂❹➆	❹❸❽➄�➄�	❹➄�❸�	➃➂❺�

�❽�❷	❸➄❽❻�➂	$%	�❷➅�	❶❸➄�➂	�➀	�❹❸	❽➀❹�	$%	❹❸❽➄�➄	$%	��"➀

❸❺�	➀➀❶��	$%	❽�❼➀�	$%	➀��	$%	❹��	❽�❶�	���	➁❹�	$➃❽�%	➁❶❹

❽❑❹❶�➀	❸❽❸❽	➁��	➁❶	❽�➄�❸	$%	❽➀�	��	�❹�➆➀	�❽❽❻	❽➄�	❽�❷	��❹➄

❸➆���2❸➄❹➂�❸	❸➀➆❽	���	➁�	➀��	➀❽❷	❶❽�	❹➄	$%	➁❽❼❷➄➂	❸�❽➂❻

➁"➆➂	➀��	$%	❹❸❽➄�➄	➃➆➂➀	❷�❹➆	❽➄��	❽�❼➀❻❸	➃❿➀❹	$%	❸➄���	❸➈

➀�❿❽❸➀	➀❹❿❽	�➀	❸��	$%	�❽�❷	❸➄❽❻�➂	❸�❹❷�	�❽❸	❾➀�	❸�❼➂❸�	❸❺

❸�❼➂❸	❺�	 �❽�❷	❸�❼➂	➀❽���❹	�❽�❷	❸➄❽❻�➂	➀�❿➄	❸��	➁�	$%

�➀	❸��	❸�❹�❸	➀❽���	❹❽�❿➆	❾➀❹❸	❸��	➁�	��❹❹➆➂	❾➀�	�❽�❷❸

��	➆"➂��	�❹�➆➀	$%	➀❹❿❽2�➆%	➆��✎�❻�	➁➆➈	➀�❿❽��	➆❶��	$%	$�❹�

��❷�➂	�➀	❸�❼➂❸	❝��➂❹�	�❷❸	❸❿❿	$%	❸❺❸	�❹➈❽➅❸	➀❿➂	❻���	��❽

❸❽❸❽	 ❹❸❽➄�➄�	❸❺➂	➁❽�❹�❻	��❹❽	❸➀�❸	➁❽��❷❸	 $%	➁❽➆"➂�❸	��

❸➀�➂➂	���

❹❸❽➄�➄	➃❽➂❽➄�	➀�	❹�❹❶❸➄�❸�	�❽�❷	❸➄❽❻�➂	➁❽��❸	➁❽➂❶➈❸	�❹�➂➀

�❻�➂	 ➁❽�❹��	 ➁❽➀➀❿	 ❸➀	 �❽❹	 ❸�❹❷�	 �❹❻❽➀�❿	 ���❹�➂	 ❹�	 ❸❿❽➂�❸

	�❽➈❹➅❸	�❽�❷❸	❸�❼➂❸	��	�➂�❹�	�❹❽❸➀	❸�❹➂�	❹❺	�❹❻❽➀��✉❽❹�❽�	

	➁➀❹➆�	➁�❸	��❷	�"➈❸❹	➁❽�❹❼	➁❽�➆➂❹	❸�❹�✉�➆❷❸	➀➆	➀���➂	�➀	

➁❽❿➂�➅➂	❹❽��❷	�❸	��❷➀	�❹❷❶❹➄➂❸	�❹➀❹➆➈	❹�➆❽❽	❸�❶�❸➀	❸�❽�❻	❽❷❿	❾❹��

➁❽❽�❷❸	➁❽➄❹➆❽❼❸	◗➀	❸❿❹➅❘	�❸��➆�	❸��❸	❸❹❹"➂�	➀➅❹➈❸	➀❑❺❻	�➂�➂	➀➆	➁❶

➁❽�➂�➂	 �❸�❹❷��	 ❷➂➆➂➀	 ❸❿❹❺	 ❹❸❽➄�➄➀	 ➆❹❽➅❸�	 �➂��➂	 �❹❸	 ➁❸��

�❹➈❹��	❾➀❸➂�	➃❸❽➀❽➆➈	��❹	�❹❽❷�❻❸	�❹❶➀➈➂❸	��	➁❶	�❹�❻�	�❹�➅�❶�

�❹�❽❻�❛❻❽�❸	��	❹�➅❸	❷❹❿❽➀�	➁❽❷�❻❸	➁❽➀❽➆➈❸	➃➂	�➀❻	❸❺	➃�❹➂�	

❛➇➅❹➂�	❹➂➅�➈�❸�❹	�❹�❽❻�	��"➆	❾➀❸➂�	➉❽➀��	➁❽➅➄	��❸	�➂��	➁❽��❷�	❸➂❶❹❷➀❹
�	�❷�	���ÔÓ‡ „˙È�❽�	➃❹❺❻❸	��❿	❽❿	�❽❿❺❸	�❹❸	◗	❝❶❑➅��	❹��❽	���➈	�❑�➆❘	

�❹�❽❻��	❸➆�"❸❸�	❽❿	❸➄�❸➀	➆❽❶❸�	�❻�➂	�❽�❻�	�➀❽➈�	❽➄➈➀	❷❹➆	�❹❽➈➀�➀	➆❽❶❸➀	�❽�❸
➀❽���	❹�	❽➄❹➂➀�	❹�	❽➄❹➀➈	��	❷�❿➀❹	➁➂❹�➀	�❽❸	❸�❼➂❸�	➃❹➂❸❸	�➄�❸	❽➈❿	❸➄❽�



ππ

❸❽"➂❽❼❽❶➀	 ��❽"❽�	 ➁❸➀	 ➆❽❽➅�	 ❸➂	 ❞❷❹❿❽➀�	 ➁�❹➀❽➆➈	 ��❹❼➀	 ❽➄��❸

➇➀❹❹	➃�➄❹❽	❼❽➀❻➂	���	❷❹❸�	➀�	➃❹❼➀�➀	❹�❽❽➀➆	�❹➂❷�	❸➄❿➅❸	❻❿❹➄

❽❿	�❽❶�➂	�❹❸❹	�❽➀❹�	❸�❹�❸	�❹❷❸❽➀	❹�➂❹���	➃❽�➂	�❹❸	❸�➆➂	�❹�➆➀

➃❹�❸�	�➂�	❸➂❹❷	➃❹➄❶➅�	➁❽��❷	��❹❽	❸��❸	➀❽➆❹❸➀	➀❶❹➅➂	�❹❸	❷❹❿❽➀�

❝�❽�❹	❽❷�❻	❷❹❿❽➀	➀❽➆➈	➃❽❽❼�➄❽�❶

�❹❻➈	❸➀�	�❹➀❹�❸	$��❽❹%	$%	❷❻�	➀❹�	��	�❸�❹�❸	�❹❷❸❽�	➀❽���	❽➄�

❽➄�	➀�	➇❽➄➅	���	��❹❽❿	$�➂�➂%	❷❹❿❽➀�	❽➄��❿	➀��	➁❽�❷❶❹➂	��❹❽	❹�

➁❽➄❽❽➄➆➀	❷❹❿❽➀❸	❾❹��	$%	�❹➀❹�	➁❽➈➀�	���➆	➁"➆�	❽➄�	$%	���

�❹❷❸❽❸	➃➆➂➀	❽➀�	�❹❻❹❿❸	��	��❹❽	➀"➄➂	❽➄�	$%	➁❽❽❷�❻❸❹	➁❽❽�❷❸

�❹➀❽➆➈❸	❾�❷	❽❷�❻❸	�❺❶➂➀	➀❽➆❹❸➀	➃❹"�❸	➀➆	❹��❽❷	➁❽�❻�	➁❽➄❽❽�❹�➂

➀�	❸❷➂➆➂	➀➆	��❹❽	➆❽➈�❸➀	❹➀❿❹❽	❷❹❿❽➀❸	❾�❷	❽❿	❹�❽❶❷❸	➁❸❽��❻	❷❹❿❽➀�

➀�	➁❽�"❸	➁❽➅�❼➄❽�❸	➁❹❽�	��	❻❽❼�❸➀	��	�➀❹	❸➀❹❿	❸➄❽❷➂�	�❹❷❸❽❸

❸❷❹➅❽➂	❷❹❿❽➀❸	�➆❹➄�	��	�❹➄�➀	❸➄❹❹❿	➀➆	❹❺➂�	➁❽❷❻�	��	❽❷�❻❸	�❺❶➂❸

➁��	❝��❸	❼❹❼❽"❸	�❹➆"➂��	❷❹❿❽➀�	❹�❹➀❽➆➈	��	�❽�➅❸	➁❽➄❽❽�❹�➂❸	❷❻�

➆�❸	�"❽	�❹❸	➃�❿	��❹❷➂❸	➀❹❹➄➂❸	���❷➂❸	�❽�➀	❹❸❿�➂	❸❺	➀❹❹➄➂	❾�	➆❶➈

�➀	❸❶➀➈➂�	❽❼❽➀❹➈❸	�❹➅❽➆❸	�❹➂❷�	❽❼��➄❹�	�❹�➀�	➆❽➈❹➂	❸❺	❸��➂��

��❷➂❸	 �❽�	 ➃❹❹❽❿➀	 ❸❿❽�➂❸	 ��❷➂❸	 �❽�	 ➀�	 ❾❹�➂➀	 �❽	 ❹�❹�❹	 �❽❷�❻

❷❹❿❽➀�	➁❽❽❷❹❸❽❸	➁❽➄❿�❸	�❹❺❽❻	�➂❹➀❿	❸❺❸	❸��➂�	❷➆❽➀	�❿➈❹❸

❽❷�❻❸	➀❑❻➄❸	�❑�❺	➃❹❶��	�➂❶❹❷	�❹❽❹❷➆	➀�	❸�❷➅	❽➈	➀➆	❼❹➈�➀	➁�

➁❽❷�❻❸	➅❻❽�	❹❸�➂	❽❿	❸��➄	❷❹❿❽➀❸	�➆❹➄�	➀�	➁❽➈�❼"➂❸	➁❽❷�❻❸	➁❶	❹➂❿

�➀�❹➂❹	 �❸❼➂➀➂�	��❻��➂❸	❸➆❹➄�	❽❸❹❺	❸�➆	�➆➀	 ❸➄��➂	❸➄❽❷➂❸	➀�

❽��❹➅➂❸	❽���❻❸	❸➄�➂❸�	➁❽❿�"➀	�❹➄❹��➈	➁❽�➈❻➂❸	➁❽❷�❻	➁❽�❽➆"	❽❷❽�

�❹❶❸➄�❸�	��❹❷➂	�➂�	❹�	❸❺	❾➀❸➂➀	❽➄��	❽❹�❽❶	�❽	➁�❸	❾�	�➈➅➀	❸���❸

➀�	❹➈❹➅�	➁➀➆❽❸➀	❸➄❽❷	❾❿	➀��❹	❽➄��	❽❹�❽❶	�➀➀	���❽❸➀	❸❷❽�➆❸	❸❶❽�❻

�➂�➂	❽➄��	❽❹�❽❶	�❷➆❽❸	❸�❹��	❸�❹��	�➀➀	❸❿	❷➆	❸��❹➄	❹❺	❸➀��	❤��❷

�❹�❷❻❸	�❹❽❹❻�➈�❸❸	❽➈➀❿	➁��❹�❽��	➁❽❽➄�➂�❸	➁❽➂�❹❶❸	��	❸�➆	�➆➀❜

�❹�❽"❸	❽❿�"	➀➆	�❹�❽"❸	➀➆	➃❶❸➀	�❹❸	❸➆�"❸❸	➃❽❽➄➆	�➀�	��❻�	❹�	❹❺❿	❸�❽❼❽➀❹➈
�❹❹"➂❸	➀❿❿	❸❹"➂	�❽❸	❹❺	�➀❽➂➂❹	➁❽➈➅❹➄	�❹➄❹��❻	➁❹�	�➀➀	❸❹❹"➂❸❹	❸�❹�❸	❽➈	➀➆
�❽�	❹�❽❿❺❸�	❽➈❿	❷�➀	❸➆�"❸❸	❸�➆➂	❷�➀➂❹	$%	❸➀❽➈�❸	➁❷❹�	➁❶	❸➂❽❽�➀	��➈��
❸�❹�	❸❽❸❽�	��	�❹❸	➁�❶�❷	➀❿�	➁❽❷❹❸❽	�❽�	➁❽��➂�	➁❽➂�	➁�	�❹❷❽�	➀�	➃❽➄➆	❸❺�

�❹�❹➂❿	➃❽��	➁�❸	�❹❷❽�	❸❺�	➀���❽�	�❹❹"➂❹
❜�	��❹➀➈�❹	❸➈❽➀❻�	❹�➂�➂�	��❹❻	�➈	❽�❽❼�➅	➃➈❹��	���➂	➀�➂➀	❾❿ÔÓ‡ „˙È❘	
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➀�❹❽	 ��❸	 ➀�	 ❹❽��❷	 ➁❸	 ❸❺❿�	 ❽��➈�	 �❹❻�➈�❸	 ➃❹❹❽❿➀	 �❻�	 �❹❷➆

❸��❻❸	➀�	❸❽➀❹��	➁❽��➀	�❽➄��	�❹❿➂➅	�❹❸�	❽❷�❻❸	➀❑❻➄❸	��	➉�❹❹�

❹➀➆�	�❑�❶❸	❽❷❽➂➀�	➀�	➁❿�❷	❾❽�➂➂❿	❹➂"➆	❸�❹�	➉�❹❹�	��❸	�❽❷�❻❸

❸❽❸�	 �❹➀��➂	 ➀���❽	 ❽��	 ➀➆	 �➈➅	 ��❿	 ➇�	 ➉�❹❹�	 ❸��❽❽➀	 ❽❷❿	 ❸"��

◗�❑➅��	➉�❹❹�❘	➀���❽	➉���	❽❺➄❿��❸	�❹�❽❽❸	❽❷➅❽❽➂➂❹	�❑�❶❸	❽❷❽➂➀�➂

�❹➀❹➆➈	�❹�➆➀	❾�❹"❸	➀➆�	�❑�❶❸	➀�	❹�❼❽�	��	➁❶	➉�❹❹�	���➂	�➈➅�

❸❺	➃❽❽➄➆�	�❑�❶❸	➀�	❹�❼❽�	❽❿	➇❽➅❹➂	➉�❹❹�	�❸➀❹�❶❸	��	���➀	�❹❽"��

❽�➀❻	����	❷❹➆�	❾❿➀	➁❽❽��➈�❸	➁❽��➅❸❸	��	❻�➄➂	�❹❸❹	❸➆❹❷❽	❸➄❽�

❽❷�❻❸	❸�❹�❸	➁➀❹➆	➀�	�❹❽❺❿�➂❸	❷❹➅❽❸	❽➄��➀	❹❿➈❸	�❑�❶❸	➀�	❹�➄�➂

❝❹➂➆	➃❹❽�❽��	➉�❹❹�	��❸	�➂��	➁❽��❷	❸➀�

❹�➂�	➁❽�➄�❹	❹➄❷��❹	�❹�❹❻�➀	❹➄❷�❽	➁❽�➆�	❸�➂�	❷➀❽❿	❾❽�	�❿❹❺	❽➄�

➀�	➀➂➅❸	❸➀�	�❹❶❸➄�❸❸	➁➆	�➀�	❸➄❽❷➂❸	➁➆	�➀	�❽❸	❸❽➆�❸	➀➀❸

❷❽�➈�❸	❸❺❹	�❹�➄❸❹	➃➂�❸	➁❽�➅❻	➀��	❸�❹➄➂❸	�❹❸	➀���❽	�➄❽❷➂

➁❽➀➀❹�	�➀	❹➄❻➄�	�❹�❸	��	�❽�❸➀	➁❽❿❽�"	$❽❷�❻❸	�❹�❽"❸%	❹➄❻➄�	❹➄➀�

➀❿❹➄	❹➄❻➄�	➁�	➁❽❽➀❽➀�	❹❽❸	❸➀�	➁❽➄❿�❸	➀��	��❶➅➂❿	❸➄❽❷➂❸	��

❾❿	 ❸❽➆�	 ➁❹�	 ❹➄➀	 ➃❽�	 ❺�	 �❹❷❸❽❸	 ❸❺�	 ❹➄➀�	 ➁❽➄❿�❸	 ��	 ➅❽➄❿❸➀

��❽�➀	 ➁❽➈❽➅❹➂	 $❽❷�❻❸	 ➀❑❻➄�%	 ❹➄❻➄�	 �❸❹❹��❸�	 ��❽�	 ❽�❶➀	 ➀�➂➀

�❹➄"���	�❹❷�❹	❽�➈❹❻	➁➆	�❹❽❸➀�	➁❽��❹	��❹❷��	❸➀❽➂❸	��	❸❹❹��❸

�❹➄❹❽"❸	➁❽➂➆❸	➀❹➆➂	�➈❹❻	➀�	➃�❹➂❸	��	�➀��➂	�❽�➈❹❻�	❸➀❽➂❸	❺�❹

➆❶��❹	❹�❹�	�❽❺❻❸➀	➁❽"❹�	❹➄❻➄�❹	�❹❷�	➁➆	�❹❽❸➀	➃❹"�❸	��	❸❷❽�❹❸

❸➅❽➈�➀	➇➅❹➄	❽➀➂➅	❽❹❼❽�	❸❽➆�	➁❹�	➃❽�	➀❑❸"	❷"➂	❸➀❹➆➈	➇❹�❽�	�❽�

�❽➀❼�	➁�❹�➂	➀❶❷❸	➀�	➁❽➆�"❸	 ➀���❽	�➄❽❷➂	➀�	➀❶❷❸	�❹❸	 ❽➀�

❸"❹��	 ❸�❹�	 �❸�❷❻❸	 �❹❽❷�❻❸�	 ➀➆	 ❸❺�❿❸❸	 ➅�❼	 ��	 ◗	 �➂➆	 ➆❹��❸	 ❷�❽	 ➇➅❹➂
➁❽➆➂❹�❸	➀❸�➀	�➈➅➂	��➆❸	❸❻➄➂	❷❹❿❽➀�	➁❽❷�❻❸	➁❽➀❽➆➈❸	➁❽➄➂➄	❸➂➆�	❸�❷❻	�❽❷�❻
❸❿�❷	��	➁❽❻➄➂❸	�❑❼❽➀�	➁❽�❹�❻❸	➁❽➄��❸	➀❿➀	❹➄❽➄➈�	➆❹�❽�➀	�❹➄❿❸❸	➃➂	�➀❻❿	❽❿
➁�	❹➄➀	❸❽❸❽	➁�❹❻❿❹➄�	❹➄�❹�	❷�❿➀	❹�❹�❽�	❸����	❸�❷❻❸	�❽❷�❻❸	❸➆❹➄�❸	➀�
���	➁❽�❷❻❸	➁❽❶❽❸➄➂❸	➁➆	�❷❻❹❽➂	�❹�❿❸	❾❹�➆➀	❶➄❹➆❸❹	❷❹�❿❸	❸❺	�❹�❻	��➆�	➃❿
➁❸	 �❹�❽"❸	 �❶❸➄❸�	 ➇���❸➀	 ➁➂"➆	 ➀➆	 ➀��➀	 ❹�❹�❽➄�	 ❺�➂	 ➇➀❻�	 �"�❸	 �❹�➂➀
❷➂➆➂❸	❷❹�❿➀	➁❹�➀	➀❸�❸	��	❸❻➄➂❸	➃❽➂❺➂	❾�➂❸�	��❷❻❹❽➂	❸"�➆❸➀	❹➄�❽�➂	➁❽❿❹❺
�➇❽➅❹�	❾➀➂	❽➂❽	➀➆	➁❽➂❽�	❝➁❽➄��	�➅❽➄❿	❷�❿➀	➁❽❶❸❹➄	❹��	�❽�❸	��	�❽�➀	➀❽❻�❸➀❹
�❽�➄	❹�❹�	➁❽➅➄❿➄	�➀	➁❸	❸➂➀	➃❽�➂	�➀	❽➄��	❝❸➀��	❸➆�❽�	❽❿	❸❻➄➂❸	❸➀❶➂	❺�	➀��
❽➄�	$%	❸➅❽➄❿❸	❽➄➈➀	❸➀❹❷❶	�❹➀❸��❸	�❽�	❽➄➈➂	➁❽�❿➆�➂	❸��➄❿	➁❸	$%	�"�	❷❹➆
➆❽❶❸	�➀	��	➁❹�	❽❿	����➂	❸➈❹➅�	➀��	 �❿�➂➄	❸➀�❸➂❸	 �❸�❹�	❸➂	���➀	�❶�
❶❽❸➄❸➀	➁❽➂❽❿➅➂❸	➁❽➄��❹	➁❽➀❹❷❶	➃❽�	➃❽❽❷➆	➁❽❽�➄❽�	❸��➄❿�	❽❿	❸➄�➅➂�	➁�❹❻	��❹❿❸

�❹�❹�	❹❶❽❸➄❽�	➁�❹�	❶❽❸➄❸➀	❸"❹�	�❹�❽"❸�	❾�❷�	�❹�❽"❸	��



±∞±

�➈➅❹�❸	❸❽❸�	❹❺❹	�❽"❽"❸	❹❺	�➅❻�	❸➂	➀��	➃�➀❹	�➀❿�	➀�	❸❹❹"➂�❹

❸�❽❽❸	 �❽❸�	 ❹➂❿	 ❸�❺❻�	 ❸➄❽❷➂❸	 ��	 �❹➄�➀	 �❹➄➂❷❺❸	 �❽	 ❹➄➀	 ❹➄➀�

❸�➄➈	❸➄❽❷➂❸	❽❿	❸❺❸	➃❹❹❽❿�	➁❽❿➀❹❸	�➀	➁❽❷�❻❸	➁❽➄��❸	�❹❽❸➀	❸❿❽�"

➁❹❽❸	➁❽➄❽�➂	➀❑❸"�	➁❶	 ❸➄��➂	❸➄❽❷➂❸	➀�	➅❻❽❸	➀��	➇�❹➆	➁❸➀

➁❹❽	 ��❹	 ➁❹❽	 �❹�❽❹	 �❹➈❽❿❸	 ❽��❹❻	 ➁❽➀❽❽❻❸	 ➁❸	 ➁❸➀�	 ❷❽�➆❸�

➃❽�	��➄	➀�	➁❽➄�	➁❽�❽➂❻	❹➄➀	❹❽❸	➁❽❽�❷❹	➁❽❷�❻	��	❹❶❶❻❽	�❹�➂"➆❸

❹➄❻➄�❹	➇�❹➆	❹➄➀	❸�➄➈	❸➄❽❷➂❸	➃➂❺	❻�❽❽	❸❺	��	��❻➀❹	❹➄❽➄❽�➀	❸➄❽❷➂❸

➁❽�"❹❽	❹➄❻➄�	➁❹❽❸	❸���	❸➂�	➁❽➂��	❹➄❻➄�	➁❶	�❹�❼❶�	❹➄�❶�➅❸

��❹❽❹	��❹❽	➁❽➅➄❿➄	❹➄❻➄�	❸❶�❷❸�❹	�❹�❽"❽❸	�❻�	❹❺	➀❑❻➄❸❹	❹❼❶❸➂

❸➂➀❽❷	�❹❽❸➀	❸❿➈❸	❸➀❹�❶❷	��➀❻��	➀�	❸➀��❸	$%	❸❽❽�➆❸	❾❹�➀

➁❽�❷❻❸	➁❽➀❹➆❸	��	❸�❽�❸�	➇�❹➆	❹➄➀	❸�➄➈❸	❸➄❽❷➂❸�	❽�❻�	�❽➄❽"�

➁❽�❹➂❻	➁❽��❷	❸➀�	➁❽❷➀❽	❸�❿➂❹	❸�➄❶�	�❹�➈❸	��	➁❸➀	❸❷❽�❹❸❹

➁❽��❹➄❸	➁❽➆�➈➀	➇�❹�	❸❽❸	�➀�	�❷❻	�❹❷	��❿	�❽	➁❹❽❸	➀��	❷❹�➂

❺�	➀�

❹➂"➆	 ��	 ❸�❹�	 ➉�❹❹�	 ��❸�	 �❑�❶❸	 ❽❷❽➂➀�	 ��❹➅➂	 ��	 �➀	 ➁➀❹�

❸➄❽❷➂❸❹	❽❷�❻❸	�❹�❽"❸	❽➅❻❽➀	❽➈❹➀❻	➁❶❷	�❹❹❸➀	❸➀❹❿❽	❸�❹�	❾❽�➂➂❿

➃❹❹�❻�➂��	◗➀���❽	�❷❹❶�	❽➀➆❹➈❘	❽❑�➈	�➆❹➄�	➁❸	➁❽➈➅❹➄	➁❽❽��➈�	➁❽➄❹❹❽❿

❿	❹➅➄❿�❸	❷❑➅��2�❻�➀	❸�❹➀❽➆➈	�❹❷❽❻	➀➆	❹❺❽�❿❸❹	➅❹➄❽❿�	❸❽��❻➂	

➁❶	➆❽➈❹❸➀	�❺❻	❺�➂	➀❹➆➈➀	❸�❽➅➈❸	❸�➆➂➀❹	❸➅➄❿�❸	�➀�	➁❽➄�	➁❽��➆❿

❸�❹�	➃❽�	❽❷❹❻❽❽	�❹➀❽�	❸➆❽"❸	❽❑�➈	�➆❹➄�	�➁❽�➆��	❸➆❹➄�❸	➀�	�➆❸	��❿

➁❽➂�❺❸	��❽➀	❸�❹❹�❸�	��❹❽	❽�❹❽❻	❸❽�❹❷➅❹➂❹	❸➄❽❷➂❸	➀�	❸➅❻❽	➁❶❹	❸❷❹�➆❹

❽❑�➈	❽�➄�	�❽��➂	�❹➀❷��❸�	➀❶❷�	❽❺❿�➂❸	❽❷�❻❸	➁�❺➀	❷❹❶❽➄�	➁❽❽❷�❻❸

❹��	❸❽❷➅❽❽➂	�❹�❹	�❽❷�❻❸	�❹❸❺❸	➀➆	❸�❽➂�	❽❷❿	❾❹�	�❹�➀��❸�	❹➀❶❷

�❹❽�❹❽❻	�❹❽�❷	�❹❽❹➆➂�➂	➀➆�	➆❹�❽�	❸➄❽❷➂❸	�➂�❸�

· ∫ÍÏÎÏ˙‰Ï ‡Ï˙ÈÁÂ¯Ï ˙ÈÓ˘‚ ˙ÂÏÈÚÙ ÔÈ

➁➂❹�➂❸❹	❽➄❻❹�❸	➁➀❹➆❸	➃❽�➀	�❹❻➄❸❹	❽➂�❶❸	➁➀❹➆❸	➃❽�	�❽❿��❽❽❸❸	❸➄❻�❸❸

❽❼❽➀❹➈❸	�❻�➂❸	➀➆	➁❶	���➀❹➂	�❽❷�❻❸	➁➀❹➆❸	�➅❽➈��	�❽❺❿�➂	❸❿	�❽❸�

�❹➂❶	❷❹❶❽➄�	❽➂�❶❸	➁➀❹➆➀	❾❽❽�❿	➁❽��➂❸	�❹��	❸❺	�❻�➂	➅➈�➄	❹➂"➆➀�❿

�❹➄❹❽��❸	➃➂	➁❽��➂	❸➀❹➆	❾❿	❽➂�❶❸	➁➀❹➆❸➂	�➀❻❿	➀�➂➀	❸�❹�❸	➁➀❹➆➀

➁❽➀❹❷❶❸	�❹➄❹��❽❿❸	❽➀➆�	➀�	➁�➈❽��	��❹➂	�❹❽❸➀	❸➀❹❿❽	❸➄❽�	❸�❽❼❽➀❹➈❸

❝❸❷❹❸❽	�➂�	❸❺	���❸�
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❻❹➀�➀	 ➁�	 ❼❽➀❻❸➀❹	 ❸➀�➂➂❸	 ���	 �❿�➀�	 ���➀	 ➃❽❽➄➆➂	 ❷❹�➂	 ❸❺

❸❼❽➀�	�"❽	❻❹❿	❸❺❽�	�❽	$%	�➀	❹�	➃❽❽➅❹❻	➁�❷➅	➀➆	➁❹❼�	�""➈

$%	�➀❹	�➅➄❿�	�➀��➂	❽➂"➆	��	❸�❹�	�➀	❽➄�	➀��	$%	❾�❹�	���➂�

❽➀	���❽	➁❹��➈	➁�❹	$%	�➁❽➄��❸	❹"�	�❽	❹➄➀"�	�❸➆❹➄�❸	➃❽❷�	�❽�	❹➂❿

➀��	$%	�❽➀�	��❸	�➅➄❿	��❻❸	❸❽❸��	❸"❹�	❽➄��	❽➀	❷❽❶❽❹	�❽�❽➀�	��❸

$%	❸❺	➀➆	➁➀❹❻	�➀❹	❽➀�❽�❿	❸❺	��	❸�❹�	�➀	❽➄�

➀�❹�	❽➄�	�❤❽➀�❽�	➃❿	❸❺	❽➂➀�

❹❽➀�	➆❽❶❸➀	➁❽➀❹❿❽	➁❸�	�❹❻�	❽❿❸	❷❽�➈�❸	❸❺	❿❑❻�	➁❽�➄��	❝❸❷❹❸❽

�❹❽❸➀	❸❺	➁❸➀�	❸��❸	❸❶�❷➂❸�	$%	➁❽❽➂❹�➂	➁❽➄�➅➆	❽➄❽➂	➀❿	$%

➀❹❿❽	 ❽➄��	�❽❶�➂	❽➄�	❽�❽�	➃➈❹��	 �❽❻"➂	➆➂�❽❽	❸❺	 ❽➀❹�	 $%	❿❑❻

�❻➂	➁�	�❺❹➂	❽➀	❸❽❸❽	�➀	$%	➀❑❿❼➂�	➁❶	❸➀�➂➂	���	➁❶	�❹❽❸➀

➁➀❹➆❸	➀❿�	➀➈❼➀	❾❽��	➉❹➆❽❽	❽➄➂➂	❸"�❽	$�❑❸��	�❽�➄%	�❹�	$�❶�❹�❶%

➁❽➂❹❻��	➁❽�❻�	➀➆	❸➆➈�❸�	❽➀�	❽�❽�❸	❷❽�➆❸	��	❸�❹�	❽➄�	➀��	$%

❽➂"➆	��	❸�❹�	❽➄�	$%	��❷➂❸	�❽�➀	��❹❽	❾❽❽�	❽➄�	$%	➁❽❽➄❻❹�	��❹❽

��	�❹�➆➀❹	��❸	�❹❷❸	➀�	❸�❹���	➁❽�❽❺❻➂❸	➀❹❷❶	�❹❽❸➀	➀❹❿❽�	❽➂❿

❽➄❹➀❽❻	➀❿➀	��❹�❿	�❹❽❸➀	➇�❹�	❽➄�	$%	�❻"❽	➃❹➄➂�➂	�❹❼	��❹❽	❸❺

��❽➂❽➄➈	��❹�❽�	❸��❸	➁❶	❽➀	�❽	❽❷�❻❿	➉���	❽❷�❻❹

�❹�❽�❽	���❹�➂	��❽➂�❶�❸	❸�❽❼❽➀❹➈�	�❽❺❿�➂	�❽❸�	�❹❼➀❻❸❸	�➀��

❾❹➂➄	➁❹�➂�	❷❽➂	❸�❹�	�❽"➂�	❸➂	❞❸❼❽➀�❸	�"❽	➀�	➁����❹	➁❽�"❽❸	➀�

�❹❸	❸❺	➃�❹➂�❹	❷❹�➂	❻❼❹�	❸��➄	❸❷❹❸❽	❹❽�❹➀❹❿❽	��	❹�➅❽➈�	�➄❽❻�➂

➀�	�❽➆�❼❸	❸➀❹❶❷❸	�❹❶❽❸➄➂❸	�❹❷❹�	➀➆	❽➄��❸	❻❽�❸	➃➂	�❿❽➄	�➀❻	�❺❻�➂

❽❿	❸��➄	➁➀❹�	◗	❸�➆❸	❸❺	➃❽❽➄➆�	❹��❘	➁❸❽�"❽�	❼❹➀�➀	➁❽➀❶❹➅➂❸	❸➀�

➁❽�❻�	��❹❽	❸❹�❶	➁�❹➂➂❸	❽➄❻❹�❸	❷➂➂❸	➀�	❹❽"➂�➂	��	➃❹❹❿➀	➇❽❷➆➂	�❹❸

❽➄❻❹�❸	➁➀❹➆❸	➀�	❾�❷�	❽❻�❿❸	�➀�❿	�❽❼❽➀❹➈❸	➁�❹➀❽➆➈	��	❹��❽�	❹❽�❿➂➂

❝➀�❹➂�	��❺	��❽�	➀�➂➀	❾❿

��❹❽	�➀�	❽❽➂❽	➇❹➅	❷➆	❸�❽❼❽➀❹➈�	�❹❽❸➀	�➀	❸❺	❽➀�	➁❹➀❻❸�	➃�❹➂❿

❽➄❻❹�❸	➁❹❻�❸	➁➆	�➅➆�❸➀2➁❽���	$%	❾❽�"	➁❽➂➆➈➀	$%	➀��	❽➄�❹�

➁❽➄❹❿➄❸	➁❽�➄�❸	��	�❽❽❻	❸��	❺�	❽➄�❹�	❷❽�➈�	➀��➀	❽❷❿	➁❽➂❽❹➅➂

��❻�	❹�	❹❺❿	❸�❹"�	➁❽❼❹❻�	❾❹�➂➀❹	➁❽➄❹❿➄❸	�❹➂❹�➂�

➁❽❽➂�❶❿	➁❽➅➈�➄❸	➁❽�➀❻	�❽	❹➂"➆	❽❼❽➀❹➈❸	�❻�➂❸	❾❹��	➁❶	➁➀❹�

�➅➄❿❸	�❷❹�➆	➃❽�	❸❷❹❸❽	➃❽❻�➂	➀�➂➀	❾❿	�❹❽➂�❶	➀�	�❹➄��➂	�❹❷❽➂�

❝❸➀�➂➂❸	�❷❹�➆	➃❽�➀
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➁❽❹❹�➂	➁��	➁❽�❹❻	➁❽�"❹❽	➁��	➁❽��❹❻➂	�❽�	�❹❽❸➀	❸�❹➂�	�➅➄❿❸

➀�	 ❸�❹❸❼❸	 ❸❽�❹��❸	 $❽❹❼❽�	 ❽❷❽➀	 ❸��	 ➁�%	 $%	 ❸➄❽❷➂➀	 ❸�❹"

➁❽��❷	❺❽❺❸➀	�❹❽�➆➂	➁❽❽➄❽�	➁➆	��❿	❹❸�➂	❸❺	❸➀�➂➂	$%	❸�❽❼❽➀❹➈❸

➁❹➀❿	❽➀	➃❽�	❸❺	➁➆❹	❻❼��	�❹�❽❸❺�	➁�❹�	➁�❽❽➀❹

�❹�❽"➂❸	➀❹❸❽➄➀	➁❽➄❹❹❿➂	➁➀❹❿�	➁❽�❹❻�	�❹➅➆	➁❽��❹❻➂❸	�❽�	➁➄➂�

❽➂�❶	�❹❻➈❹	❽❼�❹��❹	❼�➈❹➂	�❹➅❽➆	��➈�➂❿	➅➈�➄	�❹❸	➁➀❹�	�❽➂�❶❸

➃❿	➀➆❹	�❽➂�❶❸	�❹�❽"➂❸	➀�	��❹❽	❸��❸	❸�❹��	❸➀�➂➂❸	�❷❹�➆	❹❽➈❹��

➀�	 ➁❽❽➂�❶❸	 ➁❽❼�❽❸❸	 ➃➂	 �❹❶❽❽�➅❸❸	 ❸❷❹❸❽	 �❹�➆�	 ❸�❺➀	 �❿➈❹❸	 �❽❸

➁❽����➂	➁❽❷�❻❸	➁❽➀❽➆➈❸	���❿	➇➅❹➄	❽❹❼❽�	�➀��➂	�❽❼❽➀❹➈❸	❸�❽❺❸

❝➃➂❼❹�	❽➄➂	❸➄❸	❸❺	➁❹❻��	➁❸❽�❹➈❽��	��	❼❼�➅➀

�➅➄❿	��❻❿	�➀�	❻❼�	$%	❹➄➂➂	➅➄�➈�❸➀	❸"❹�	❽�❽❽❸�	➁❹❻�	�➀	❸❺

$%	❸�❽❼❽➀❹➈❸	➀�	➁❽���❸	$%	❾➀❿❹➀➂	��❷	❸❺	$%	❸�❽❼❽➀❹➈	❽❿	$%

�❿➀➀	�❻➂❹	 ❽➀�	➀❹❷❶	❽❿❸	�❽❹�❸	➁➆	��❷➀❹	�❿➀➀	❾❽�"	❽➄�	➁❹❽❸�

❸�❹��	�❹❽❸➀	❽➀	�➈❿�	❸❽❸	�➀	$%	❽➀�	�❹❼	❽❿❸	��❻❸	��	�❹➈❷➀❹

❸"❹�	❽�❽❽❸	�➀	❸➄❹���❸	❸�❹��	➀��	�❽➆❽��❸❹	�❽�❽➀�❸❹	❸❽❽➄�❸

❽�❹❻�➂	�❹❽❸➀	➃❿❹➂	❽�❽❽❸	➀��	➁❽��❹	�➅➄❿	❽��❻	�➀	❹➄➆❽	$%	�❹❽❸➀

�"➂➄	❸��	❸➆❹��	❸❷❹�➆	�➀	❸❺�	�❹�➂➀	$%	➉➆❹❽	$%	�➅➄❿	❽��❻❸

❽➄�	➀��	$%	��❻�	❸❷❹�➆	�❹"➂➀	�❿➀➀	��❻➂➀	➀❹❿❽	❸��❹	❸❽"➄❷�

$%	❽➀�	❽�❹❸❸	❸❽❸❽	❸❺	➃❽❽❷➆	�❻�	❹❸�➂�	❷❹�➆❽	❽➄��	❸➂❿�	��❹❻

❸�❽❼❽➀❹➈	�❸❹�	�➂➂	❽➄�	❹➀❽�❿

➀➆	 �❹❷❷❹➂�❸➂	 �❹❶❽❽�➅❸	 ❹➆❽�❸	 ❹❽��❻➂	 ➁❽��	 ➁❶	 ➃➂❼❹�	 ❽➄➂	 ❹➂❿

➀�	�❾❹➀❿➀�❸	➀➆	➁�➄❽❻�➂	➇❽❷➆	�➉➆❹❽�➀	❽❹➄❽➂	�❽❼❽➀❹➈❸	�❽❺❻�	➁❽❷❽�➈�

�❹➄�➀	❾�❹"❸❹	➁❽❽�"❽❸	➁❽���➂❸	�❹❶❽�❼➄❽�❸	�➂❹➀❿	�❽❼❽➀❹➈❸	❸�❽❺❸

➀➆	��❹❹➀	❽➀�	❸�❽❼❽➀❹➈�	�❹❽❸➀	��➈�➂	�❹❸�	➁❹�➂	�❹❽❹➄➂�➄❹	�❹❷➂➆

❝❸❺	➃❽❽➄➆�	❷➀➈➄❺❹�	❷❹❷	�➂��	➁❽��❷	❹➀�	❸❽�❹➄❹��❽

�➂❹�	❽➄�	➃❿➀	$%	❸�❽❼❽➀❹➈��	��❺❸	�❹➆❽�"❸	➀❿�	➃❽➂�➂	�➀	❽➄�

❽➀	➃�	$%	❾➀	❷❶➄�❽�	❽➂	❸❽❸❽	❷❽➂�	$%	❸❺�	�❹❽❸➀	❸"❹�	�➀	❽➄��

➀❿	❾�❼"�	�➀❹	$%	❽�➂�❸	�❸���❸	❸❽❸�	$%	➁❽➆➀�❸	❽�❹❻�➂	�❹❽❸➀

���❻�	�➂❹�	❽➄�	➁❹❽❸	❸➂➀❹	➀❹➂��	❸❿❿	❽��➂�	❸➂➀�	�❽�➅❸➀	➁❹❽

❽❺❹�❷	❹�	❽➄❹➀❽❻	❽❷�❻	�❹❸	➁�	❸➄�➂	�➀	$%	❽��❽❼❽➀❹➈	➁"➆�	❸❺❹



±∞¥

 ∂
∂ 

˙Â
ÈÈ

„Ó
 ¯

˜Á
Ó

„Â
ÎÈ

Ï‰
 ˙

ÚÂ
˙

· 
ÌÈ

„¯
Á 

ÌÈ
¯·

‚ 
∫˙

ÈÏ
‡¯

˘
È‰

 ‰
˜È

ËÈ
ÏÂ

Ù‰
 ÈÎ

·
 Ï

‡ 
ÚÒ

Ó
 ≠

 ¯
ÂÁ

˘
· 

ÌÈ
¯·

‚

❽➄➀��	❽�❽❿�➂	➃➂➈❽❹�	�❽"❽�	��	❹➀❽�❹❸�	➃❸	❸❺	❶❹➅➂	�❹❷➂➆	❽❿	❸��➄

➃❹❹❶➂	❽➄➈	➀➆	➁❽➀�❹�❽�	❷❹❿❽➀❸	➇❽➄➅	�❑❹❽➀	❽❹➄❽➂	➇❽❷➆❸➀	➁❽❽❷�❻❸	�❹➀❹�❸

�❽❽�❽➆	�"➆❹➂	��❻❿	❹➂"➆	��	➆❽"❸➀	❹➀	��➈�	❹❷➂➆➂	➁❽�❻�	➁❽❷❽�➈�

➇❽➄➅❸	�❑❹❽❿	�❻�❽❸➀	➃❽❽➄❹➆➂	�❹❸	❽❿	�❽❸�❸	�❹❸	❾�	➁❽➀�❹�❽❷❹❿❽➀❸	➇❽➄➅	

❸��	❸➆➈�❸	❷❽�➈�➀	�❽➄➆➂	❸❺	➃❹�➄❹	➉���	➀❹❷❶❸	➇❽➄➅❸	�❹❸	➁❽➀�❹�❽�

➁❽❽❼❽➀❹➈	➁❽❽❹➄❽➂➀	❸�❹�	➁❶��➀	��➈��	❸➆➈�❸	➁❽��❸❹	�➅➄❿❸	❽��❻	➀❹➂

➁❽�❽"��➀❹

❷❽�➈�	��➀➂➂❿	❷❹❿❽➀�	�❹➀❽➆➈❸	��	❹��❽��	➁❽➄❽❽�❹�➂	➁❶	❹❽❸	�❹➂�❿

�❹"❽➆�	➀�❸	➀�	❹�❹��➆�❸➀	❽❺❿�➂	➁❹�➂	❸��❶➅➂�	��❹➄	❺�❹	❽�❷❹	❽➄❻❹�

�❹�❽❻�❸	�❿�➆➂�	➇���❸➀	❹�❼➀❻❸	��	➇➀❹❹	➃�➄❹❽	���➂	❾❿	�❹❽❹�❻��❸❸

❝❷❽➅➈❸➀	❷❽�➆	❹❸❽➄�➄	❽❿	�❹��	❸❽❸	➁❽��➅❸	➀❿	❽➈	➀➆	���❿	�➅➄❿➀

�	 �❹�❽❻��2➆❷❹❽	 ❽➄��	 ➁❸➀	 ❽��➂�❹	 ◗��❺	 �❷❹"➂❘	 ❸➈➀	 ❽�➆❶❸	 ❜❜❜

❷❹�➆➀	❸❽❸	�➀	❽➀�	❸�❽➅❸	$%	�❷❹�➆➀	❸"❹�	❽➄�	➀��	❸��	�"➂❸�

❽➄�	➁�	$%	���❽❽	❹❸❽➄�➄�	❸❺	❽➀�	❸�❼➂❸�	❽�➆❷❽	$%	�❽�❸	➃➆➂➀

❷❹�➆➀	❾❽�"�	�❽➄❻❹�❸	❸�❿❸�	❽��❿❸	➀��	❷❻�	��	❽➄�	$%	❻❽➀"�	�➀

❹❸❽➄�➄�	��❹❻	❸��	➁�	❽➀❹�	�❹❸	❸�"❹�❸	➃❻�➂	�❹❷❸❽�❹	$%	❸❺	➀❽���

�❹❸�	 ➁❽�➂❹�	 ➁❽��➅❸	 ➀���	 ➃❹��❻	 ❸�➆�	 ➀�	 ❺�	 �❷➀	 �❹❼	 �❹❸

➃❿➀❹	$%	�❹❷❸❽➀❹	❾➀	�❹❼�	❸➂	❸❺	❽❿	❷❹�➆➀	�"	➀❹❿	➁❷❹�	$%	�❷❽➅➈➂

��❹��	��	❷➆	$%	❸➀❽➀�	❷❻�➂	❽�❷�➆	$%	�❹❷❹�➆	�➂��	❽➀	❹�❽�❸	➁❸

�❹➆❷❹➂	�❽�❷❸➀	$%

➁❹�➂	➀�➀	❸�❽�❹➂	�❽�❷❸	❸�❽�❻❸	➁❽��➅�	➁❽➆❽➈❹➂❸	➁❽➄❹�➄❸	�❹�➂➀

❸�❼➂❸�	 ��❹➅	 ➁❷��	 ➆❶��	 ➃❿	 ➀➆	 �❹�❽"➂❸	 �❹"❽➆➀❹	 ❸➆➈�❸➀	 ❽❺❿�➂

�❹❽❹➈"❸	�❹�"❹�❸	��	❷❹➂�➀	➃❹❽➅❽➄	➀➆	��❹❹➀	❹❽➀➆	�❽�❷	❸➄❽❻�➂	��❷"❹➂

�❹�❽"➂❸	��	�"➆➀	➀❿❹❽	�❹❸	❼❽➀❻❽	➀�❸�	❸❷❽➂�	❽❿	❸❻➄❸	❾❹�➂	➀❹➆➈➀❹

	�➈➅�	➆❽➈❹➂	➃�➄❹❽	❽��❷➀	❷❸	❹➄❹"�❿˙ÂÙÈ‡˘➉❽�❹���❸❘	��❹❿❸	➃❽❽"➂	❹�❹	

	❑➀❽➆❹❸➀❑	➁❽�❽❽❻	�➀	❽❿	➆❹❷❽	�❹❽➄❻❹�	❽➄❽❽➄➆�❹�	❝❾❿	◗❷➄�	❝❶❑➅��✉➀��	

➀❹➆➈➀❑	❾❽�"❑❷❹➂�➀	�❹➀❹❿❽	➃➄❽�	➁❷�❸	➀�	�❹❽➂�❶❸	➁❽❽➄❽➆❸�	�❻�➂	�

��➅❻	❹�➀❹➆➈�	❹➀	�➂❹�	❹➄❹❽❶❸	���❿	➁❶	➀❹➆➈➀	➁❷�❸	➀➆	��➀➆❹��	�❽❹❷➂�

�➀➆❹�

�❹❽❹��➈�❸	❻❹❹❼	��	❸➀❽�❶➂❸	❽��"❸	�❹�❽�❸	�➀��➀	➁❶	➀��➂	❸❽❸	❸❺	❸��➂�
❹❽➄➈➀	�❹❷➂❹➆❸



±∞µ

�❽➄❻❹�	❸�❼➂	����➂❿	�❽❼❽➀❹➈❸	�❹➀❽➆➈❸	�➅❽➈�	��❶➅➂�	➁❶	❾�

❸❿❹��	 ➁�❹�➀��❸➀	 ����	 �❹��	 �❹❽❹➈❽❷➆	 ➁➀❹➅	 �❽	 ➁❽❷�❻❸	 ➁❽➀❽➆➈➀

�❹❷❹�➆❸	❽❶❹➅➀	➅❻❽�	❹❽❼�➀	��	❹❽��❷	❾�➂❸�	➇➀❹❹	➃�➄❹❽	���➂	➀�➂➀	❾❿

❝❷❹❿❽➀❸	➀�	❽❷�❻❸	❸❼➂�	❹➀	❹➆"❹❸�	�❹➄❹�❸

➁�➅	 �➀❻➀	 ❸"❹�	 �➀	 ❽➄�	 ➀��	 $%	 ❽�❹�	 ➃❽❽➄➆➂	 �➀	 ➀➀❿�	 ❸❺	 ❤➇➅❿

❸��	❷❹�➂	❽➀	❸❽❸	❸➀❽➀�	❽�❷�➆�❿	�❹➂❷❹�❸	�❹�❽❻��	$%	➁❽�❽❽➀➈

$%	 ➃❸❽➀�	 �❽❹❻➂	 ❽➄��	 �❹➆�	 ❸➄❹➂�❸	 ��	 ➁❹❽�	 ❷❹➂➀➀❹	 ❾❽�➂❸➀

$%	➆❷❹❽	�➀	$%	��❹❷	�❹�❽�➀	➅❽➄❿❸➀	$%	�❹➆�	$%	�❹❻��	��❹�➅❸➀❹

❸��	$%	❸➀❽➀	❸❺	$%	➁❽�➀❿	�❽❹	➀�❿❽❸➀	➀❹❿❽	❸��	➁❶	$%	�❽��	➀��

$%	❸❷❹�➆	❸➂	➆❷❹❽	❽➂	�➀	❸❺❹	 ❾➀�	➁❽❽➀❶�❸	��	❾➂"➆	��	➇❽❽➆➂

❹➄�❽❽	 ➁❸	 ➀��	 �❹➀�	 ❷➆��	 �❹❷❹�➆❸	 ��	 ❾➀	 ➁❽➆❽"➂	 ➁❸	 ❸➀❻�❸�

$%	❽�❹�	❹❺�❺��	➀�	❽➄❽"�	➁❷�	❽➄�	❝❹➄❽�❽	➁❸�	❸"❹�	❽➄�	$%	❹❸�❽➂➀

❽➀�❹	 ➁❽��❹❽	 ➁❸�	 ➁❹�➂	 ➀❿�	 ❸➈	 ❷❹�➆➀	 ➀❹❿❽	 ❽➄�	 ��❹❻	 ❽➄��	 ❾❽�

➁❽➀��➂	➁❸�	➇➅❿❸

➀�❹�	❽➄�	�❤�❹�➆➀	❸"❹�	�❽❽❸	❸➂�

$➁❽��❹❻❹%	➁❽❽➄❽"�	❸���❻	➁❽��❹❽	$%	❸��➅❸❸	❸❺	➃❽❽➄➆➂	❽�❹��	❝➃�➄❹❽

$%	➀❹➂��	���➂	➆➂�	�❹❸�	❸➂➀	❹�	��❺❿	❸➂➅➅➀	�❽❶❽	�❹�❽"❸	❾❽�

❼➈�➂	�➂❹�	❷❻�	$%	❸❺	➀➆	�❹�❻➀	$%	➁❽❷➂❻➄	➁❽��❽❼➅	❽➄❽➂	➀❿

❽❷��➂�%	❸➈	���	❽➄��	➁❽"❹�	➁❸	➁�	$%	�"�	❹�❹�	�❼➀➂	❸��❹

�❹➀�	$❽❷�❻❸	❸❼➂❸2➁❶❹	❸❺�➂	➁❶�	❸❷❹�➆	�➀	➀��	$%	�❹➆�	➆���

➀❹��➀❹	$%	❸❽❶❹➀❹�❷❽�❸	➀❿	➁➆	➁❹�➂➀	➆❽❶❸➀	➀❹❿❽	�➀	❸��	$%	❸��

❸➈"�❸	��	❸➈	➇❹❼���	❾➀	➁❽�➂❹�❹	❷❹❿❽➀❸	➀❽���	�❹�➆➀	��➈�	❸➂

$%	➁❷�	➃�	❽➄�	❽➀	❻➀➅	$%	�❸�➄➂❸	➀�	➇➅❿❸	��	❹➄➀	❾❹➅❻❽	❞❸����

❸❺	❽❿	➃❹�➀❸	➁➆	❸❺	��	��➀❽	❽➄�	❸➂	❤�❸➈"�❸	��	❽➀	➇❹❼���	❸❺	❸➂

��	�❹"➂➀	➀❹❿❽	��❹❽	❸���	➁❽��❷	�❽�	➃❽�➂	❸��	�➀	❤❽➄❻❹�	��❷

�❽�➅�	$❸�❽❿❺➂❸%	�❽❸�❹	��❷❶❹➂	❸❷❹�➆	❽���❽�	❽➄�	➃❿➀❹	➁❸�	❾➂"➆

�➁❸➀

➃�➄❹❽➀	�❽➄❻❹�	❸�❼➂	����➂❿	�➅➈�➄	❷❹❿❽➀�	�❹➀❽➆➈❸�	❽➈	➀➆	➇�

➁�❹�	��❶➅➂�	�➀➂➀	➃❽❽➄❹➆➂	�❹❸�	�❹➂❽�➂❸	❽❶❹➅	❽�❶➀	➁❽�❹��	�❹➀❹�❶

➁❽➄❹➀➆	��❹➀❻	❝�❹➂❷❹�❸	�❹�❽❻��	�➀❽➂�	�❹➀❽➆➈❸	➃➂	➃�➄❹❽	❶❽❽�➅➂	�❹➀❹�❶

➀�	➁❽�❼❻❸	�❽➆	➀�	➁❽"❹�➈❸	�❹�❹❻��	�❹❿❹�❻❸	❸➀❽➀❸	�❹➆��	◗➁❽�❽❽➀➈❘

��	��	�➀	��❶��➂❹	◗➁❽�➀❿❘	�❹❽❺❽➈❹	�❹❽➄❻❹�	�❹➄❿➅➀	❹�❹�	�➈�❹❻❸	�❽��
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❹➀	���➈�➂	�❽❸	❽❿	❸��➅❸❸	�❽❸	❹❽➀➆	�➈❷➆❹➂❸	❸➂❽�➂❸	❽➂�❶❸	❹➈❹❶

❹➀�	❸�❽�❻❸	❽�❹�❽❿�	�➂��❸➀



±∞∑

µ ‰˘ÚÓ‰ È˘‡Â ÁÂ¯‰ È˘‡

➁❽➀❷❹➂�➁➆�➁❽❷	❻❸�➁❽	❽➆�❸���❸�❽❶➈➂�❽❼❽➀❹➈❸�❸	❽❺❸�➀��❸�❽�❽❸

➀�� ❽➀�❷❽�❸� ➀❷❹➂❸� ���❽❶❷➂� ❽❷	❻❸� ❸	❹❸�➁➀❹➆� ➁❽❽➈❹➀❻�➁❽❽	�❶

❷❽➂➀❸�❸	❽❺❸� ❸	❹❸�❷❹➂❽➀��➆❽��➂� ❹❻❹❿�➀❿���� ❻❹	❸��❽�� ➁❿❻

�➀❻�➀���❸❹❹❻➄�❹➂➆��❶➈➂❸❹�❽	➂❶➀�❸➄❹��❽➈❹➀❻�➀❷❹➂�❸�❽❶❷➂�❽❼❽➀❹➈❸

❝❸❷❹❸❽�➁❽	�❷❸���	�➂�❾❿��➂➂�➀���❽❹➀❽❶�❿�➁❽➄❽❽�❹	➂❸�➃➂

❹�➆➀�❸❺❸�➃❹�	❸�❸➂❿�❷➆�❽➄�❸�❷➆➀���❹	❽❻�❸�❹��➆��❸➄❹	❻�➀

➁➀❹➆❸���❹➄�➀���❹�➀❹➆➈➀�➃❹�	❸�❽�❹➄���❹❸�❹➄�➀❹��➀❻�❻�➀❹

	❻�➄�� ❽❷	➈➅� �❷❻� ❹❸�➂�	�❽��❾➀❸➂��➇❹�� ❽❽❽❸���❽❶	❸➀� !"

➁❽❷	➈➅� ➀�	�❽� ❽➀❹❷❶� ➀❿� ➀�� ➁❿❽➂➀� ❸❿❺❹� ❸�➆❹➂❸� ❹��	➀

➀��	❷❸➄�❸�❹❻�❹❺�❶➀❹➈➂❸�❽❷	❻❸�❹❷❸❽❸���❷❻❽�❹�➁❽❺➄❿��❹

❽➄❽❻�➂�❸➀❹❷❶❸�❸➂�➆❸�!"�➁❽❿❽➀❸��➇❹��❽❽❽❸�❹❸�➂�❽�➆��❹➈❽➅

�❽�❹❸➀�➁❽➄❿❹➂��❾❿�➁❽❶❸➄➂��❽➄➂➂�➁❽	❶❹�➂�➁❽�➄��➁❶�❹�	➀�❸❽❽❸

➁❸���➀� ❸❺❹� ❹➄�➀� ❹�❽�➂❸� ➀➆� ➆❽➈�❸➀� ➀❽����➁➄❹�➂❹�➁➄❹❸➂
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�❹❸�➁❸❽❻➀❹��➀���❸	❹❸�➆❷�➀�❽�❽�❸�➁➄❹�	�➀❹❼❽��❸	❹❸�❽➀❹❷❶�✾	➂➀

➁❽❶�❽❽➂❹�❸❺�➀❷❹➂�➀➆�➁❽	➆	➆➂�❹❽	�❻❹�➃➂❼❹	�❽➄➂�❹❽❺❿	➂❸�➁❸❽❹➀➆➂➂

�❶❷❹➂�❹����	➆➂❸�❹�	��❽➄❹➂❶❸❸�➀❷❹➂➀�	❹❽��❹	��❽➈❹➀❻�❽	�❶�➀❷❹➂
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	❶➅➂��❸❽❸��➁➅�❸�	➅❸��➀��➇➅❹➄�❽❹❼❽��❽❿�➃❽❽�➀�➃❽❽➄➆➂�❸❺�	��❸�

➁❸➂�➁❽�	�❽❷	❻❸�❸❼➂❸���	�➃❽�❹�➁❽➀❽➆➈❸�➃➂�➁❽�	�➃❽��➁❽➅❻❽❸�❿	➆➂

❽	�❻�➀❶➆➂➂��➀❻�❹❽❸❹�❹	❽❻�➀�❸➂❷���❸➈❹���❷❹�➂�❹❽➀��➁❽�	❹�➂�❹❽❸

❷❹❿❽➀❸� ➀❑❿➄➂➅➀�❸➄✾➂�� 	❻�➀� ❹	❽❻�❸�➁❹�➁➆�➁➀❹�❹� ❞❹❹�� ��➅�

❽❿�➁❸➂�➁❽❷❻��❹➄➆❼�➆❹❷➂�		�➀�❽❽➅❽➄�	��❿�➁❸➂�➁❽�	�❹➄➂➂�❹�❻	❸

❸➀➆�� ❽	❻��➁❹�� ❾❽	���➀� 	�❿���❹❸� ❝➁❽➅	❼➄❽�� ❽➈� ➀➆��	� ➀➆❹➈��❹❸

�❸➀❹❷❶➀
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❷➆➅➂��❸➀❹�❶�➀���❼➄➂➀	➈�➀�➇	❼�➂��❹��❽➄��❹	❽❻�❸�❽➄➈➀��❽�❽��➁❹❽�

➀�❹❽➀�➇	❼�➂�❽➄��❹➆❽❶❸�➁	❼�➁❽�➄�❸�➃➂�➁❽�	❹�❸�➀➂�❸❷➆➅➂❸��➀➅❽❼��

❾❹➂➅���❹❻	��➁❸❽	�❻�	❽➀�➁❽➄❽➂➂❸�➁❽➈➅❹➄�➁❽	�❻➀❹�➀�❹➂�➀�❽➄➂➀

➉❻❹➀❹�➁❹➀�➀�❽❹��❾	�➂�❸➆�❸❺�➆❽❶❸��❼➀�➄❽	❶�➁❹➀��❸❷➆➅➂➀�❸➅❽➄❿➀

❽❷❽��

❹❽❹❻➈❸❸�➀➆�➆➂���➃❽❽�➂��❹❸��❸�	�❻❸�➁➆��➀�❸��❸�❹	�❽➄��

���	➂❹���❽�❽➀���	➀��	❹�➂�❤❹➄❹	❻�❸

❸	�➆➀�❼➅❹➂�➁❹➀��➀��❹❼�➂❹�❸	❽➆��❹➄❽➄➈�➀➆�➈➀❹❻�❺��➀��

❹➀➆➈❸��➃❽❽�➂��❹❸��❸❷❹➂❻�❹❺❽��❽�❹❹�❽�❹❹�

�❹❸��❽���❷➀❽❹�❸�❽��❾➀��❽��❝❷❽➂��	➆➂�❹➄❽❷❽➀�❷➂❹➆��❹❸�➁❶��➀�❹❽

�❸➀�❸�❹➀❹❷❶❸�➁❽❽➄❽➆❸�➁➆��❽➅➈��➁❹➀���	➆❹❶

➁❹➀��➃➄❹❶➂��❽➂�➆➀�❽➀��➁❽❽➄❽➆❸���❽➀�	❽���❸��

❷❻��➁❽➆❶	➄�➁❸�➁❽�➄�❸�	���➀��➁❸❽❹	➆❶�➀❹�➀�❾��➁❽❻❿❹❹➂�➁❸

❹➀�❸➆❽➈❹➂�➁❹�➈�❽�❽��➁❹❽��❷❽➂�❾❽��❹�	➀�❷➂❻➄���	❽➆➂�➁❽❻❿❹➄❸

	❹�❽�❸�➃➂�➀❸�➄��❽➂❿�❸�	➄�❹➄❽��➁❹➀��❾�����	❸�➀➆�❸	❹❻��❸➈❽❿

❽��❽❷❽���❼�➂�➀➆��➀❹��➀❹�➂	��➆➂�➄�❹➈➅❹➄�❸➄➂❸�❹�❷�	❻�➀

➁❽❿❹	��➁❽❽❷❽➅❻�➁❽➀❽➆➂�❽�❹�➀�❸➂❹��❽❸❹�❶�➁❽	�❶�❽➄���➃❽❻�➂�❽➄���❹❻	➂

❸�������❿➄�❹❽➀➆❹�❾❹	��❼❹➂�➀➆�➉❹➆➄�❼➀��➁❸❽❷❽��➁❽��❹➄�❹�➈�❽➀➅➀❹➅➂

➁➆➈��➁➆➈�❽❷➂❹�➀❹�➂	�❹❷❽����❹➄�➁❸➂�❷❻���➀❸�❸➀��➀❹�❷❹➂➆➀��➀��➄

❝❽��❽❷❽❽�❸❽❽❶❸���	❹���❹❸

❹➄��➁❽	➆��❸�➂❹�❸➀❹�❶�❹➄❹❿��❽��❹�➁���➁❽	�❽�➁❽��❹�➁❽	�❹➆

❹❽➄❹� ❺❽	➈�❹�❹❻	➀� ❹➄❽❹�❹❻	��� ❹❿➈❸�➀�� ❝➁❽���➂��➀��➄� �	❹❽

➀❸�❸➀

❽��❹➄�❽➄���❹❻	❸�➀��❽➄�❸�❹	�➆➂�❹➀❸�❸��➃❽❻�➂�❽➄��➁❽❹➅➂��➀��

❹	❹❻�❸�❸�❽❺❹➂�❹➄❻➀�❸➅❽➄❿��❹❷➂❹➆❸�❹	❹❻��❸➂❿�➀➆�➁❽�➆❹��➁❽❼➀�❸

➃❹�➀�❸➄➆➂�➁❽❷❽➅❻➀�❹�❽�➂❹�❹➀❸�➄�➃➄❽�

➃�❿�❹➀❽❽❼❽��➀���❹❻	��❷❹➂➆➀��➀�	❹�❽�❸➂�➁❽���➂��➁❽�➄��❸➀��

❸❺❸�➁❹�➂❸��� ❹❿➈❸❽��➁❽�❹	��➀�➁❸� ❹❽➄��❾	❹➆�� ❽➂��	� ➁➅

❺��➁❽❷➂❹➆�➁❽�➄��➁���➁❽	➂❹��➁❸��❽➄➂�❽➀�	❽�➅➂��❽❹➀❽��➁❹�➂➀



±±≥

�➀�➁❸�❸➀�❸�➁❽	�❷❸� ➀❿��❹� ❹➄�❹�➁❽➄�� ➃❽��➁❽�❶➈➂�➁❽➀❽❻➂

�❸➄❹❿�➀�➁❽❹➅➂�❽➈❹��➀➆�	❹➂�➀�➁❽➅➄➂�➁❸�➃�❿�➁❽�❹	

�➀➅❽❼���	�➆➀�➁❽�	�➂�➁❸�❹	❽➆���➇❹❺➄➀�➁❽➂❽❽➅➂�➁❽❷❽➅❻❸�❽➄��❿

➁	�➆➀��➆❹��❺��❸�	�❻❸�➀��❸➄❼���➀�❹➀❸�❸�	�❹➄�	�❿�❸❻➈��➁❶�

�➁❽➀❸�➂�➁❸�!"�❷❹➂➆➀�	❹➅���➁❸➀�❷❽❶��➉❽�❹❷❽❹❹❷��➉❽�❹❷❽❹❹❷��➀�❹➂�

❹➄❽➄➈�➀➆�➁❽➈➀❹❻❸�➁❽❼➀�❸�❽��❹➄❹�➁❽➀❹❷❶�➁❽�❹�❻���➁❽�❽❶➂�❸�	�❻❸

❸�	�❻❸�➁➆�❹➂❽➆➀�❸➅❽➄❿➂�➁❽➆➄➂➄

❾❽�➂➂���❹❻	��➀❽❽❼➀�➁➅�❾❿�❿➀➀�➁❽➀❹❿❽�❹➄❽❽❸��➀�➁❽➄���➂❻�❽➄➈➀�

❹❽❸�❹	�❺❸�	�❽�� ➁❽�❻	➂�➁❽❼➀�❸�❽��❹➄�❽➄��❷❹➆�� 	❽�➅❸➀�❽➄➂

�➀� ❹➄��� ➁❹�� ❹➄❷➂❽➀� ❹➄❻➄�� ➀��� ➉❽�	❸➀� ➁❽➀❽❻➂❹� ➁❽➆❽❶➂

❹➄�❹➄❽�❸�➁❸�➁❹��➁❽❻➅❿➂�❹➄❻➄��❹➄��➁❽➆❶❹➄�➁❸�➁��➁❽�➅➆➂

➂���❹➄❻➄��➁��	➂❹➀❿�➁❽➄❶➀��➃�❿�❸�➆➄��➀�❹➄❻➄�❹�❼����❹❽❻➀�❹➄➀

�❸➄❹❿�❸➂�➁❽��❹❽�❹➄❻➄��❺����	➆❸➀�❹��➁❽➄❶➀��❹�➆➀�➁❽�❹	

��➁❽➄➅	➂�➁❸❽	�❻❹�➁❹➀��❽➄➂��❹	�❺❸��➀��➁❹➀❽➆➈�❻❿❹➄�➁➄➂�

➁��➁❽�❽�➂�➁❸�❝❸	❹	��❹❽➀➆�➁➆➈�❸�❾��❽	❹�❽�❸��❻	➂��➁❹❶❸➄❸

�❻	➂❸�➀��❹❽➈❹��➀➆�➁➆➈�❸� ❽❷�❸➄❽❻�➂�❹➄❹➂�❹❶❸➄❸�❹➂	❹➄

➁❽➄➈❸��	❹�	❹❽�➀➀❹❿❸�➁➆➈�❸�➀��❷❻��❼�❽❸��	��❽❸�❽❷	❻❸�❽	❹�❽�❸

❸➂�➆�❽❷	❻❸�❸	�❻❸�➀➆





±±µ

ÌÂÎÈÒ

➆❹➄�➃❽�➀�➁❽❷	❻❸�➁❽➀❽➆➈❸�➃❽��❸❽���	❼➄❽�❸�❸❷➂➆�❸❺�	�❻➂�❷�❹➂�

➁❽❽	�❻� ➁❽❿❽➀❸� ❸➂❿� ➄❽❻��� ❽❻➈� ❹➈	❼�❸�➁❸� ❸❽➀��� ❷❹❿❽➀❸

➀��❸❹�❺❻❸��� ❽	�❽� ❷❹❿❽➀❸� ➀��➁➅❽➄❿� ➄�❸➀� ➆�	�➁❽❹❹❸➂❸

❹�➀❻❽❸���➁❶�➀➀❹❻��➁	❹❶❿�❽❼❽➀❹➈❹�❽➈	❶❹➂❷�❸➄❽❻�➂�❽❷	❻❸�❸	�❻❸

� ➀�� ❹❽	➀❹�❽❼	➈� ❹❽❹❸❺� ➀�� ➃�❹❼➀� ❽❷	❻❸� �❹❷❻��❸�❹�❹��❸

➁❶�❹➂❿�➁❽❽	❹➅➂❸�❻❹❿❸�❽❷�❹➂�➁❶�❹�➀❻➄�❸❺�❾❽➀❸➂��➀❻❿�❹❽❷	❻❸

➁❽❽	❹➅➂❸�❻❹❿❸�❽❷�❹➂���	➆	➆��➇➅❹➄�➁	❹❶��❸	❹❸�➆❷��➀��❸❷➂➆➂

❸	�❻��❹➄❹	❻�❸�➁❽➄���	❿❽➄�➃➈❹����❺❻❸��❽➂❽➄➈❸�❽	❹�❽�❸�❻❽�❸��❹❸

➁❽❷➂❹➆� ➁❹➀❽➆➈� ❽➅❹➈❷�➁❶� ❹➂❿� ➁❽��❽❼❽➀❹➈❸❹�➁❽➄�➅➆❸� ➁❽➄�	❸� ❹❺

❹❺�	❹�❽��➀��❸❷�❹➂�

❽❺❿	➂�❽❷	❻�❸➄❹➂��➃❹	�➆��❽❸��❹	❹❷❸�❷❽	❽��➁❶��❸	❹❸�➆❷�➀�➇➅❹➄�

➁❶�➁❽	➆	➆➂�❸❺�➃➈❹��❹�❹�➀❻❸➀�➁❽�❽�➂❹�❹❽➀➆�➁❽	➆	➆➂�➁❽➄❹��❹❻❹❿�

❻❹❿❸� ❽❷�❹➂� 	❹➆	➆� ❽	❹➅➂❸� ❻❹❿❸� �❹➀❻� ➀�� ❸❽�➂❽❼❽❶➀❸� �

❼➆➂�❽❷	❻�❸	�❻�➁❽	�❹❽�➁❽�❷❻�❻❹❿�❽❷�❹➂�➀��➁➆➈❹❸❹�➁❽❽	❹➅➂❸

❷❹❿❽➀❸� ➆❹➄� ➀�� ❹➈	❼�❸❸� ❸❽❽❸�� ❹❺➂� ❽❼	�❹➂❷❹� ❽➄❹❽❹❹�� 	❹❽
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➁❶�❸❺�➃➈❹���➀➀❹❻➂��❽❸❹�➁❸❽❽❻�❻	❹�➀�❸❽�➂❽❼❽❶➀�➀��➀�➁❸❽❹❽❹❿❺

❹➂�➆�❽❷	❻❸��❻	➂❸�➀��❽❹➄❽�
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◗❘����❺❹➀❽�·¯˙ ÌÊÈÏËÈÙ˜‰ ˙Â	❷❹�➂❸�❸❼❽➅	�❽➄❹�❸�❝�❽���➀�

�	��� �❻	➂❹� ➃➂❺� ❿❽	�� ❝❽❷	❻❸�❼❼❹�➂❸�� ◗❘� ❸❽	➄� �➆❹� �� 	❹�➀�

◗➁❽❿	❹➆❘� ➃➀➈�� ��❹� ➃❹❽➅� �➆� ❝❾❹�� �➁❽➀�❹	❽��❽❷	❻❸�❸❽❽➅❹➀❿❹�❸

·Ï˙˘‰ ∫ÌÈÏ‡¯˘È ÌÈ„¯Áø‰ÚÈÓË ‡Ï· ˙Â➃❹❿➂�❝�❽���➀❹�➁❽➀�❹	❽�

��➂➆�❷❻❹�➂❸�➉❹�❽�❸���❹❸❹�	❽➀�➃❹�❜

➁❹����◗❾	❹➆❘�❷➀➈��❽�❝❾❹���❤❽➄❹❽��❽❷	❻�❸➆❹➄��◗❘��	�❽�➄�∫Ò¢˘

˙ÂÈÏ‡¯˘È‰ ¯‚˙‡��➂➆�❹➄❹	❻��❹➆❽❷❽�❝�❽���➀��

��❸❽❼	�❹➂❷❹�❸❿➀❸��◗❜❜❜❘��❽�➃❽❽❼�❷❽➀�·¯˙˙ÈË¯˜ÂÓ„ ˙Â❜�❝��

�◗❘����➁❽❽❻�➃�·¯‰ ÈÙ ÏÚ ˙È„¯Á‰ ‰È‚ÂÏÂ‡È„È‡‰ ∫‰Ù˜˘‰‰ ˘È‡

Í˘❸�❽�❺❹➂�❝➁❽➀�❹	❽�

	➂❶�❷❹�➆�❽❷	❻❸�❹❶❸��➁❽➂❿❻�➄❹➂�❹�❸	❹�➆❷�◗❹❑➄�❘����➃❹�	�

➁❽➀�❹	❽�❽	�➆❸�❸❼❽➅	�❽➄❹�❸�➀�	�❽���❻➂➀�❶❹❻❸

➁❽❶❹❸�❽➄��➀��❹	❽❻❸�➅❽➈�❝➆	❸�	�❽�❹��❽➂��➃❹�	��◗❼❑➄�❘����➃❹�	�

��➁❽❷	❻È„Â‰È‰ ÍÂÈÁ· ˙Â‚‰❜❛�❝���

❸➄❽❻���	�➀�❹❷❹�➄�❝❽❷❸�❹�➄�❸❹�❻	❺➂❸�❽➂❿❻��◗❘����➃❹�	�

���❷❹❻➂˙ÂÓ„˜‡❛❜�❝��

�❸�❷❻❸�➆❸�➃➂�➁❽➅❹➈❽❼�❸�❽➂❻�❝❸	➂❻❸�◗�❑➅�❘����➃❹�	�‰ÎÏ‰ ÈÂÈÚ

ËÙ˘ÓÂ❿���❝�❑❿
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ÔÂÎÈ˙‰ Á¯ÊÓ·❛��➂➆�❷�❹➆�➁➆�❝�❽���➀��

�➁❽❷	➈➅❹�➁❽❺➄❿���❝❹❽➅❿❹❷❹	❹�❸�❹�❹❶❸�����◗➅❹➈❷�❘����➃❹�	�

➆❷❽❹❸❽��➆�❝❾❹���➁❽�➀��❸�❹➀��❝❸	❹�➆❷�➄❽	❼�❹❷��◗❸❑➅�❘����➃❹�	�
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❸➆❹➄❸�➀��❸❹➂❷�➀➆�➁❽➄❹➀❽❻➀�➁❽❷	❻�➃❽�����➂❸��◗❸❑➂�❘��❽�➃❽❽❼�❷➀❹❶

❛❛�❝❽➄❹❽�❸���❜¯˜ÁÓÏÂ ÔÂÈÚÏ ÔÂ˙˘ ∫ÂÓÊ ̇ Â„‰È�❝���

�➁❽➈➂	❼❸�❽❽➆��◗�❑➅��❼�����❻❘��❑��	�➀❶ÔÓ‡ „˙È❜��➂➆�
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��❹❽❷	❻ı¯‡‰❜�
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��❽	❹❼➅❽❸�❸�❽❼�➈➅	➈�ÌÈ˘„Á ÌÈÂÂÈÎ�❝��❛

� ◗❘� �➄� ➉❽�❹	❹❸· ‰¯ÈÈÚ‰ ÌÈ„Â‰È· ‰¯Â˙‰ ˙Â„‰È ∫˙¯ÚÂ˙Â¯ÈÁ· ÔÈ
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 Ò¢˘—˙ÂÈÏ‡¯˘È‰ ¯‚˙‡ ❜��➂➆��❽���➀�❹➄❹	❻��❹➆❽❷❽��

�◗❶❑➅�❘��❽�➉❽�❹��	❸˙ÂÙÈ‡˘	�❻➂❸���❹❸�❝➁❽➀�❹	❽�

� ◗�❑➂�❘� ��� ➀�❶❹‰·È˘È Ô·Ï ¯ÙÒÂ ÌÈ¯˘È ˙ÂÁ¯Â‡��❹❸� ❝❷❸➅❼❽❽❶� 
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� ◗�❑➀�❘� ❽❑�� ➇➀❹❹˙È˙¯Â˙ ‰È¯Ï˜ÙÒ‡· ˘Ù‰ ˙¯Â˙➅❹➈❷� ❝�	�� ❽➄�� 

➀��

�◗❜❘��❶�	➀❽❽❹˙È„Â‰È ‰ÈË¯˜Â‡È˙❷�❹➆�➁➆�❝�❽���➀�

�◗❘����➃➂➄❽❹ÌÈÎÓÒÓÂ ˙Â¯Â˜Ó ¨ÌÈÂÈÚ ∫·È˘˙˘ ‰Ó Ú„Â❝➁❽➀�❹	❽�

➃❽�❽❹

�◗❜❜❘����➃➂➄❽❹·ÂË˜Ó˙È„¯Á‰ ̇ Â„‰È‰ ̇ Â„ÏÂ˙· ÌÈ˜¯Ù ∫¯ÈÈ‡· ß‰ „Ú ıÈ

„Â‚‡ÂÔ˙˘Ó·Â Ï‡¯˘È ˙➃❽�❽❹�❝➁❽➀�❹	❽�

	❶➅➂��❸��	❸�➅❽➈❷��➁❽➂❿❻�➄❹➂�❹�❸	❹�➆❷��◗❷❑➅�❘����➃➂➄❽❹

❹❽➄��❸	❹➅➂❹�❸	❹��➅➄❿�❷❑➅��➉❽���	❹❽

➃❹❽➅❽➄�❹��❽��❻➂�❽❹➅❽➄�❝➅�➂	�❸�➀��❽	❹�❽�❸��❻	➂❸��◗❜❜❘��❷�➃➂	❹

��❤❽	❹❼➅❽❸·„ÌÈ„Á‡ ÌÈ¯�❝��

� ◗❘� �❽� ��❻· ˘‚ÙÓ ∫ÌÈÂ¯ÈË Ï‰‡ÓÏ ‰¯Â˙ Ï˘ ‰Ï‰‡ÓÌÈÏ„ÂÓ ÔÈ

·¯˙ÌÈÈ˙Â❹❽➄❽❷➂�❽	�❻➂➀�	➂❽❽❸➅	❹➀➈�➃❹❿➂�❝➁❽➀�❹	❽�

�◗❘��❽���❻··‚ ∫ÒßÏÎ˙Ï ̆ „Â˜ ÔÈÚÂˆ˜Ó ÌÈ„ÓÂÏ ÌÈ„¯Á ÌÈ¯❝➁❽➀�❹	❽�

❹❽➄❽❷➂�❽	�❻➂➀�	➂❽❽❸➅	❹➀➈�➃❹❿➂

�◗❘��❽���❻· ˙ÂÈÓ˘‚ ÏÂÓ ˙ÂÈÁÂ¯·È˘È˙ÂÈ‡ËÈÏ‰ ˙Â➃❹❿➂�❝➁❽➀�❹	❽�

❹❽➄❽❷➂�❽	�❻➂➀�	➂❽❽❸➅	❹➀➈

� ◗�❑➄�❘� �❽� ➉❑❿‰ÈÒÎÂ„Â˙¯Â‡‰ Í¯„ ÏÚ ÌÈÏÂ˘ÎÓ ∫¯ˆÈÓ· ‰ÎÏ‰‰

‰˙ÂÂ‰˙‰·➅➄❶�➂�❝➁❽➀�❹	❽�
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�◗❜❛❛❘����❽❹➀ÌÈ„¯Á‰	❿�❝➁❽➀�❹	❽�

� ◗❘� �❽� ❹➈❹➀·Á· ‰ÙÓÌÈ„ÂÓÈÏÂ ˙ÈÚÂˆ˜Ó ‰¯˘Î‰ ∫˙È„¯Á‰ ‰¯

ÌÈÈÓ„˜‡❹❽➄❽❷➂�❽	�❻➂➀�	➂❽❽❸➅	❹➀➈�➃❹❿➂�❝➁❽➀�❹	❽�

➁�❹❶�	❹�➀�❽➀�➂➂❸�❸❽�❽➀�❹�➀�➁❽❷	❻❸�❹➈	❼�❸��◗❜❜❘��❽�➃➂�❽➀

��➁❽	❹➈❽❿❸�➁❹❽�➂❻➀➂➀Ï‡¯˘È ˙ÓÂ˜˙· ÌÈÂÈÚ❛�❝❷��❜❛

�◗�❑➅�❘�➆❹❷❽��➀�	�❻➂·ÈÂ‡‰ ̇ ‡ Ú„ ∫‡ ̄ ˆÈ‰ ̇ ÓÁÏÓ��❹❸�❝◗➁❽➀�❹	❽❘�

�	❸�❽❷❽➂➀

�◗�❑➅�❘�➆❹❷❽��➀�	�❻➂‰¯Â˙ Ô·Ï ‰Î¯„‰ È˜¯Ù ∫‰ÈÏÚ Ï˘ ÌÏÂÒ❝➁❽➀�❹	❽�

�	➅❹➂�➀��❻��❸��❻➂��❹�❽�❽❸�❽➄��➃❹❶	�

�◗�❑➅�❘�➆❹❷❽��➀�	�❻➂˙Â„ÏÈ ÏÈ‚Ï ÍÂÈÁ È˜¯Ù➀➀❹❿���❹❸�❝➁❽➀�❹	❽�

�❶	��	�➈

��❸	�❽❹�❸�❹�❻�❸➆❷❹❸��◗❘��➄�❽➅❹➄➂˙¯Á‡ ı¯‡�❝��

➅❷➄➂��➈❹�➃❸❿��❑��❝❾❹���➁�❸��❹❷❽���◗❜❜❘��❻�❽�❹�➂�◗➁❽❿	❹➆❘�	❹➀➈

·¯˙‰ ÔÂ˜ÈÒ˜Ï· ˙È„Â‰È‰ ˙Â˙ÂÂÓ‡ ¨˙ÂÚÂ˙ ¨ÌÈ‚˘ÂÓ ∫ÂÓÊ➀� 

��➂➆�❷�❹➆�➁➆�❝�❽���

❽❷❹❸❽❸�❸��❻➂��➀�	�❽�➄❽❷➂�❹➄❹�❽	��◗❜❜❛❘����	❹�➄��❽➅❿❹❷❹	❹�

‰˜ÈËÈÏÂÙ�❝��❜

��➆➀�❹➂❸�❹�	��◗❜❜❘��➆�➃❹❽➅ÌÈÈÙÏ‡�❝��❜❛

��❸❽	❽➆❸���	�➀����	❸��◗❘����	➂➆ÔÓÊ‰ ÏÎ��➂➆���❛

�◗❼❑➄�❘��❽�❷➄❹➈„Â‚‡ ∫˙ÂÙ˙˙˘‰ Â‡ „Â¯ÈÙ˙È„ÓÂ ̇ ÂÂÈˆ‰ ÏÂÓ Ï‡¯˘È ̇
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in haredi parties are seen as subjugating their own interests to
the wishes of the Almighty. haredi activists within the Likud
mainly reject this perception of haredi politicians and severely
criticize the way they are being treated. At the same time, many
of them are to some degree ambivalent, due to their religiosity
and world view. The effect of the haredi cultural model and the
hierarchical distinctions between the spiritual world and the
material world also impacts the political arena, as can be seen
from those interviewed. They distinguish between the work of
the Knesset which focuses on legislation, that is, laying down
principles, and serving a government which focuses on corporal
activity and change. Others describe political involvement as
‘dirty’ and prefer to function as consultants, behind the scene,
without ‘dirtying’ themselves in the political limelight.

The last part of my study is devoted to my claim that political
involvement exposes activists to a new model of masculinity:
the man who works to change the tangible reality that lies beyond
the walls of the Beit Midrash. Some activists described their
encounter with this model as an amazing discovery, and it would
appear that at least some of them fervently embrace it. Another
change reported by some was the feeling that they lost their
naiveté when they encountered the non-haredi, competitive
society that functions according to different norms. Young haredi
men who participate in Likud activities are exposed to new
influences. Involvement in the Likud also constitutes a position
of power. It allows those on the social periphery to return to the
haredi setting in a stronger position, after having been close to
positions of power and influence. It allows them to stand up for
themselves more firmly, gain legitimacy for their way of life,
and in this way generate change within the haredi milieu as
well.
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process of emergence from the protected haredi environment
into the wider Israeli milieu, a trend to which economic and
demographic factors have contributed.

This study will prove that, despite the fact that in many
aspects haredi activists in the Likud deviate from the demands
of the haredi cultural model, in many other aspects this model
continues to mold their behavior, mind-set, and perception. Thus,
for example, I will show how according to this way of thinking,
the individual represents the word of God and the community,
activists  are obligated to behave according to a strict set of
rules, and their consciousness and their fields of interest are
therefore molded. The centrality of the community and its
manifold ties are revealed as an important resource on the way
to political involvement. The ‘haredi-ness’ of these activists can
also be considered a resource because it enables them to serve
as a bridge to the haredi public, which the Likud movement
regards as a pool of potential voters. Further in this study I will
explore how different activists (‘Litvaks,’ Sephardim, and
Hassidim) cope with the hazards facing them as they enter a
political arena that lies beyond the protected confines of the
haredi milieu.

The haredi activists put forward a variety of motives and
reasons for their involvement. Many of them give personal
motives as their incentive. Others emphasize their commitment
to the material needs of the haredi community. Yet, some of
them describe their political involvement as spiritual calling.
They also occasionally mention a desire to protect the haredi
Torah world, or improve the standing of religion in the State.
As of yet haredi involvement in the Likud has not been officially
sanctioned by the rabbis, but there have been indications in
haredi society of a developing awareness of the sanctity of the
State and its institutions, including the political arena.

According to traditional haredi thinking, non-haredi political
leaders are motivated by personal intent. In contrast, politicians
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Summary

Men in Black
A Journey to the Wellsprings of Israeli Politics:

Haredi Men in the Likud

Yohai Hakak, supervised by Aviezer Ravitzky

This study focuses on haredi activists in the Likud movement.
It begins by examining some of the social processes that are
essential for our understanding of haredi affiliation with the
Likud party. One main process is the deteriorating ‘solidarity’
within the haredi faction which allowed for the distinct identities
of haredi sub-groups to be emphasized. This process has
weakened traditional sources of power within haredi society
and contributed to the decline in the status of rabbis who claim
to speak in the name of Torah (da’at Torah). Another cause of
the waning power of traditional sources has been the increase
in critical discourse within this society in recent years. An
additional principle fueling this offensive has been the
‘generational decline’ (yeridat hadorot); the undermining of this
principle has contributed to reduced legitimacy of the traditional
division of power.

This destabilization of the traditional power bases, along
with the emergence of new ones, has led to the formation of a
somewhat more equal and democratic haredi society. Entering
the Likud movement can be regarded as part of this trend. Most
of those who have joined the Likud are on the social margin of
the haredi faction, in contrast to those who are affiliated with
the haredi parties, most of whom belong to the elite. Thus,
affiliation with the Likud has contributed to a more evenhanded
distribution of social power within haredi society.

These developments, which constitute the background for
affiliation with the Likud movement, are accompanied by the
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