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�¿�Ô�� �é�Ü�ß�ß�Ø�� �Ù�Ø�å�ç�Ü�ß�Ø�� �æ�Ø�� �× �Ø�æ�æ�Ü�á �Ø�� �Ö�â �à �à �Ø�� �è �á �Ø
�à �â �æ�Ô�A�ä �è �Ø�� �× �à�Ø�æ�ã �Ô�Ö�Ø�æ�� �â �K�� �ß�Ô�� �á �Ô�ç�è �å�Ø�Ÿ
�ß�à�» �â �à �à �Ø�� �Ø�ç�� �ß�Ø�æ�� �Ô�á �Ü�à �Ô�è �ë�� �æ�Ø�� �Ö�â �á �á �Ø�Ö�ç�Ø�á �ç�� �Ø�ç
�Ü�á �ç�Ø�å�Ô�Ú�Ü�æ�æ�Ø�á �ç�¡��

�¶ �Ø�æ�� �ß�Ü�Ø�è �ë�� �; �Ö�Û�Ô�á �Ú�Ø�æ�Ÿ�� �× �Ø�� �× �; �é�Ø�ß�â �ã �ã �Ø�à �Ø�á �ç�� �× �Ø
�á �â �è �é�Ø�ß�ß�Ø�æ�� �ã �å�Ô�ç�Ü�ä �è �Ø�æ�� �Ô�Ú�å�Ü�Ö�â �ß�Ø�æ�� �Ø�ç�� �× �Ø
�Ö�â �á �æ�â �à �à �Ô�ç�Ü�â �á �� �Ø�ç�� �× �Ø�� �ä �è �Ô�ß�Ü�ç�; �� �× �Ø�� �é�Ü�Ø
�å�Ø�ã �â �æ�Ø�á �ç�� �æ�è �å�� �¦ �� �; �ß�; �à �Ø�á �ç�æ���Ù�â �á �× �Ô�ç�Ø�è �å�æ���­

�ç�� �¶ �â �á �Ù�â �å�ç�� �× �Ø�� �é�Ü�Ø�� �è �å�Õ�Ô�Ü�á �Ø�� �Ù�Ô�é�â �å�Ü�æ�Ô�á �ç�� �è �á �Ø
�Õ�â �á �á �Ø���æ�Ô�á �ç�; �� �à �Ø�á �ç�Ô�ß�Ø���Ø�ç�� �ã �Û�ì �æ�Ü�ä �è �Ø
�ç�� �´ �è �ç�â �á �â �à �Ü�Ø�� �× �Ø�� �ß�Ô�� �Ö�Ü�ç�; �� �Ô�é�Ø�Ö�� �è �á �Ø
�Ô�ß�Ü�à �Ø�á �ç�Ô�ç�Ü�â �á �� �æ�Ô�Ü�á �Ø�� �Ø�ç�� �× �Ø�æ�� �Ö�Ü�å�Ö�è �Ü�ç�æ�� �Ö�â �è �å�ç�æ
�Ù�Ô�é�â �å�Ü�æ�; �æ
�ç�� �Ã�å�; �æ�Ø�á �Ö�Ø�� �Ô�á �Ü�à �Ô�ß�Ø�� �Ø�ç�� �é�; �Ú�; �ç�Ô�ß�Ø�� �× �Ô�á �æ�� �Ø�ç
�Ô�è �ç�â �è �å�� �× �Ø�� �ß�Ô�� �¶ �Ü�ç�; �� �Ú�å�4 �Ö�Ø�� �2 �� �× �Ø�æ�� �Ù�â �å�à �Ø�æ
�è �å�Õ�Ô�Ü�á �Ø�æ�Ÿ�� �ß�Ø�æ�� �å�Ø�á �Ù�â �å�ç�æ�� �× �Ø�æ�� �ç�å�Ô�à �Ø�æ�� �Ø�ç
�Ö�â �å�å�Ü�× �â �å�æ�� �; �Ö�â �ß�â �Ú�Ü�ä �è �Ø�æ�� �Ô�Ü�á �æ�Ü�� �ä �è �Ø�� �× �Ø�æ
�æ�â �ß�è �ç�Ü�â �á �æ�� �Ô�å�Ö�Û�Ü�ç�Ø�Ö�ç�è �å�Ô�ß�Ø�æ�� �ã �å�Ø�á �Ô�á �ç�� �Ø�á
�Ö�â �à �ã �ç�Ø���ß�Ô���Ù�Ô�è �á �Ø���æ�Ô�è �é�Ô�Ú�Ø�¡

�¿�Ø�� �Õ�Ø�æ�â �Ü�á �� �× �Ø�� �á �Ô�ç�è �å�Ø�� �ã �å�Ø�á �× �� �Ô�è �Ý�â �è �å�× �à�Û�è �Ü�� �× �Ø
�ã �ß�è �æ�� �Ø�á �� �ã �ß�è �æ�� �× �Ø�� �ã �ß�Ô�Ö�Ø�� �× �Ô�á �æ�� �ß�à�Ø�æ�ã �å�Ü�ç
�Ö�â �ß�ß�Ø�Ö�ç�Ü�Ù�Ÿ�� �ß�Ø�æ�� �Û�Ô�Õ�Ü�ç�Ô�á �ç�æ�� �æ�â �á �ç�� �× �Ø�� �ã �ß�è �æ�� �Ø�á
�ã �ß�è �æ�� �× �Ø�à �Ô�á �× �Ø�è �å�æ�� �× �à�Ø�æ�ã �Ô�Ö�Ø�æ�� �á �Ô�ç�è �å�Ø�ß�æ�� �Ø�ç
�× �Ø�� �æ�â �ß�è �ç�Ü�â �á �æ�� �; �Ö�â �ß�â �Ú�Ü�ä �è �Ø�æ�� �ã �â �è �å�� �å�Ø�á �× �å�Ø�� �ß�Ø�è �å
�é�Ü�ß�ß�Ø���â�à �Ø�Ü�ß�ß�Ø�è �å�Ø�ã�¡
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�´ �å�ç�Ü�æ�ç�Ø�� �Ô�è �ç�â �× �Ü�× �Ô�Ö�ç�Ø�� �Ø�ç�� �Ø�á �Ú�Ô�Ú�; �Ø�Ÿ�� �´ �è �× �å�Ø�ì
�¿�´ �µ �Å�Â �Ç�� �å�Ø�× �â �á �á �Ø�� �é�Ü�Ø�� �2 �� �Ö�Ø�� �ä �è �Ø�� �á �â �è �æ�� �Ô�é�â �á �æ
�× �; �ß�Ô�Ü�æ�æ�; �¡�� �� �� �ç�å�Ô�é�Ø�å�æ�� �æ�Ø�æ�� �æ�Ö�è �ß�ã �ç�è �å�Ø�æ�� �æ�è �å�� �ß�Ø
�é�Ü�é�Ô�á �ç�Ÿ�� �Ö�å�Ü�Ô�á �ç�Ø�æ�� �× �Ø�� �å�; �Ô�ß�Ü�æ�à �Ø�Ÿ�� �Ø�ß�ß�Ø�� �ç�å�Ô�á �æ�Ù�â �å�à �Ø
�ß�Ø�æ�� �× �; �Ö�Û�Ø�ç�æ�� �Ø�ç�� �à �Ô�ç�; �å�Ü�Ô�è �ë�� �× �Ø�� �å�; �Ö�è �ã �; �å�Ô�ç�Ü�â �á �� �Ø�á
�• �è �é�å�Ø�æ�� �× �š�Ô�å�ç�� �ã �â �è �å�� �ä �è �Ø�æ�ç�Ü�â �á �á �Ø�å�� �á �â �ç�å�Ø�� �à �â �× �Ø�� �× �Ø
�Ö�â �á �æ�â �à �à �Ô�ç�Ü�â �á �¡��

�Æ�â �á �� �ç�å�Ô�é�Ô�Ü�ß�� �á �â �è �æ�� �Ü�á �é�Ü�ç�Ø�� �2 �� �ã �â �æ�Ø�å�� �è �á �� �á �â �è �é�Ø�Ô�è
�å�Ø�Ú�Ô�å�× �� �æ�è �å�� �ß�Ô�� �Õ�Ø�Ô�è �ç�; �� �Ù�å�Ô�Ú�Ü�ß�Ø�� �× �è �� �é�Ü�é�Ô�á �ç�� �Ø�ç
�ß�š�è �å�Ú�Ø�á �Ö�Ø���× �Ø���ß�Ø���ã �å�â �ç�; �Ú�Ø�å�¡

�Å�Ø�ç�å�â �è �é�Ø�í �� �è �á �Ø�� �× �Ø�� �æ�Ø�æ�� �• �è �é�å�Ø�æ�Ÿ�� �è �á �� �Ö�Ø�å�é�Ü�× �; �Ÿ�� �Ô�è
�Ã�Ô�é�Ü�ß�ß�â �á �� �× �Ø�� �ß�Ô�� �µ �Ü�â �× �Ü�é�Ø�å�æ�Ü�ç�; �� �× �è �� �À �è �æ�; �Ø�� �× �Ø�� �ß�Ô
�¶ �â �è �å�� �× �à�Â �å�Ÿ�� �ã �Ø�å�à �Ø�ç�ç�Ô�á �ç�� �× �Ø�� �Ö�â �á �Ù�å�â �á �ç�; �� �× �Ø�è �ë
�Ù�â �å�à �Ø�æ���× �Ø���å�Ø�ã �å�; �æ�Ø�á �ç�Ô�ç�Ü�â �á �æ���× �è �� �é�Ü�é�Ô�á �ç�¡

�· �è �� �¥�« �¡�£ �¨ �� �Ô�è
�¦ �¤�¡�£ �¨ �� �Ô�è �ë
�Å�; �Ö�â �ß�ß�Ø�ç�æ

�Ã�â �è �å�� �× �; �Ö�â �è �é�å�Ü�å�� �ß�à�â �Ø�è �é�å�Ø�� �× �à�´ �è �× �å�Ø�ì �� �¿�´ �µ �Å�Â �Ç�� �­�� �Û�ç�ç�ã �æ�­�¢�¢�Ô�è �× �å�Ø�ì �  �ß�Ô�Õ�å�â �ç�¡�ê �Ø�â �á �Ø�Ô�¡�Ö�â �à
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�Ã�Ü�â �á �á �Ü�Ø�å�� �× �Ø�� �ß�Ô�� �ã �Ø�á �æ�; �Ø�� �; �Ö�â �ß�â �Ú�Ü�ä �è �Ø�� �2 �� �À �Ø�ç�í �Ÿ
�ß�à�¼�á �æ�ç�Ü�ç�è �ç�� �¸ �è �å�â �ã �; �Ø�á �� �× �à�� �Ö�â �ß�â �Ú�Ü�Ø�� �› �¼�¸ �¸ �œ�� �æ�š�Ô�ç�ç�Ô�Ö�Û�Ø
�× �Ø�ã �è �Ü�æ�� �æ�Ô�� �Ö�å�; �Ô�ç�Ü�â �á �� �2 �� �ç�Ü�æ�æ�Ø�å�� �× �Ø�æ�� �ß�Ü�Ø�á �æ�� �Ø�á �ç�å�Ø
�æ�Ô�é�â �Ü�å�� �æ�Ö�Ü�Ø�á �ç�Ü�Ù�Ü�ä �è �Ø�� �Ø�ç�� �æ�Ø�á �æ�Ü�Õ�Ü�ß�Ü�æ�Ô�ç�Ü�â �á
�Ö�Ü�ç�â �ì �Ø�á �á �Ø�¡�� �È�á �� �Ô�Ö�ç�Ø�è �å�� �Ü�á �Ö�â �á �ç�â �è �å�á �Ô�Õ�ß�Ø�� �ã �â �è �å
�Ö�â �à �ã �å�Ø�á �× �å�Ø�� �ß�Ø�æ�� �× �; �Ù�Ü�æ�� �× �Ø�� �× �Ø�à �Ô�Ü�á �� �Ô�é�Ø�Ö
�â �ã �ç�Ü�à �Ü�æ�à �Ø���Ø�ç�� �Ø�á �Ú�Ô�Ú�Ø�à �Ø�á �ç�¡

�É�Ø�á �Ø�í �� �× �; �Ö�â �è �é�å�Ü�å�� �2 �� �ç�å�Ô�é�Ø�å�æ
�ß�Ô�� �æ�; �å�Ü�Ø�� �â�Â �Ü�æ�Ø�Ô�è �ë�� �× �Ø
�Õ�â �á �Û�Ø�è �å�ã�Ÿ�� �× �Ø�� �× �å�F�ß�Ø�æ�� �× �Ø
�á �â �à �æ���Ø�ç�� �æ�â �á �æ���× �à�â �Ü�æ�Ø�Ô�è �ë�¡�� ��

�· �è �� �¥�« �¡�£ �¨ �� �Ô�è
�¦ �¤�¡�£ �¨ �� �Ô�è �ë
�Å�; �Ö�â �ß�ß�Ø�ç�æ

�¿�à�; �× �è �Ö�Ô�ç�Ü�â �á �� �ã �Ô�å�� �ß�à�Ô�å�ç�� �Ø�ç
�ß�à�; �à �Ø�å�é�Ø�Ü�ß�ß�Ø�à �Ø�á �ç�� �Ø�æ�ç�� �Ô�è
�Ö�• �è �å�� �× �Ø�� �Ö�Ø�ç�ç�Ø�� �Ö�â �ß�ß�Ø�Ö�ç�Ü�â �á
�× �à�Ô�Ù�Ù�Ü�Ö�Û�Ø�æ�� �Ø�ç�� �× �Ø�� �ã �Ô�á �á �Ø�Ô�è �ë
�ã �; �× �Ô�Ú�â �Ú�Ü�ä �è �Ø�æ�Ÿ�� �Ö�â �á �9 �è �æ�� �ã �â �è �å
�ã �Ø�ç�Ü�ç�æ�� �Ø�ç�� �Ú�å�Ô�á �× �æ�Ÿ�� �ä �è �Ü
�Ø�ë�ã �ß�â �å�Ø�� �ß�à�Ü�à �ã �â �å�ç�Ô�á �Ö�Ø�� �é�Ü�ç�Ô�ß�Ø
�× �Ø���ß�Ô���Õ�Ü�â �× �Ü�é�Ø�å�æ�Ü�ç�; �� �Ø�á �� �é�Ü�ß�ß�Ø�¡
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�µ �Ø�á �Ý�Ô�à �Ü�á �� �À �Ô�å�ä �è �Ø�ç�ç�Ø�� �Ø�æ�ç�� �Ô�å�ç�Ü�æ�ç�Ø�Ÿ�� �è �å�Õ�Ô�á �Ü�æ�ç�Ø�� �Ø�ç
�ã �Ô�ì �æ�Ô�Ú�Ü�æ�ç�Ø�� �Ö�â �á �Ö�Ø�ã �ç�Ø�è �å�� �­�� �ç�å�â �Ü�æ�� �× �â �à �Ô�Ü�á �Ø�æ�� �ä �è �š�Ü�ß
�ç�Ü�æ�æ�Ø�� �Ø�á �æ�Ø�à �Õ�ß�Ø�� �× �Ø�ã �è �Ü�æ�� �ã �ß�è �æ�Ü�Ø�è �å�æ�� �Ô�á �á �; �Ø�æ�� �ã �â �è �å
�Ü�á �ç�Ø�å�å�â �Ú�Ø�å�Ÿ�� �Ü�ß�ß�è �æ�ç�å�Ø�å�� �Ø�ç�� �Ü�à �Ô�Ú�Ü�á �Ø�å�� �ß�Ø�æ�� �ç�Ø�å�å�Ü�ç�â �Ü�å�Ø�æ
�Ø�á ���ç�å�Ô�á �æ�Ü�ç�Ü�â �á �¡

�Ã�Ô�å�� �è �á �� �æ�ç�ì �ß�Ø�� �Ú�å�Ô�ã �Û�Ü�ä �è �Ø�� �è �á �Ü�ä �è �Ø�� �Ø�ç�� �à �â �× �è �ß�Ô�Õ�ß�Ø
�æ�Ø�ß�â �á �� �ß�Ø�æ�� �Õ�Ø�æ�â �Ü�á �æ�Ÿ�� �Ü�ß�� �Ô�� �ã �â �è �å�� �Ô�à �Õ�Ü�ç�Ü�â �á �� �× �Ø�� �å�Ø�á �× �å�Ø
�ß�Ü�æ�Ü�Õ�ß�Ø�æ�� �ß�š�Ô�é�Ø�á �Ü�å�� �× �Ø�� �á �â �æ�� �ä �è �Ô�å�ç�Ü�Ø�å�æ�� �Ø�ç�� �× �Ø�� �á �â �æ
�é�Ü�ß�ß�Ø�æ�Ÿ�� �Ø�ç�� �× �š�Ø�á �� �å�; �é�; �ß�Ø�å�� �ß�Ø�� �ã �â �ç�Ø�á �ç�Ü�Ø�ß�� �× �Ø�� �à �è �ç�Ô�ç�Ü�â �á �Ÿ
�2 �� �ç�å�Ô�é�Ø�å�æ�� �× �š�Ü�à �à �Ø�á �æ�Ø�æ�� �Ü�ß�ß�è �æ�ç�å�Ô�ç�Ü�â �á �æ�� �è �å�Õ�Ô�Ü�á �Ø�æ
�è �ß�ç�å�Ô�  �× �; �ç�Ô�Ü�ß�ß�; �Ø�æ�� �Ø�ç�� �é�Ü�é�Ô�á �ç�Ø�æ�� �ä �è �š�Ü�ß�� �Ô�ã �ã �Ø�ß�ß�Ø�� �× �Ø�æ�� �ý
�à �Ô�Ö�å�â �  �Ü�ß�ß�è �æ�ç�å�Ô�ç�Ü�â �á �æ�� �
 �Ÿ�� �æ�Ø�å�é�Ô�á �ç�� �× �Ø�� �Õ�Ô�æ�Ø�� �Ü�ß�ß�è �æ�ç�å�; �Ø
�ã �â �è �å�� �Ø�ë�ã �ß�â �å�Ø�å�� �è �á �Ø�� �à �è �ß�ç�Ü�ç�è �× �Ø�� �× �Ø�� �æ�Ö�; �á �Ô�å�Ü�â �æ
�è �å�Õ�Ô�Ü�á �æ�Ÿ�� �ä �è �š�Ü�ß�æ�� �æ�â �Ü�Ø�á �ç�� �è �ç�â �ã �Ü�ä �è �Ø�æ�Ÿ�� �× �ì �æ�ç�â �ã �Ü�ä �è �Ø�æ�Ÿ
�ã �å�â �Ý�Ø�Ö�ç�è �Ø�ß�æ���â �è �� �Ü�à �Ô�Ú�Ü�á �Ô�Ü�å�Ø�æ�¡
��
�¶ �â �á �é�Ô�Ü�á �Ö�è �� �× �è �� �ã �â �è �é�â �Ü�å�� �× �è �� �× �Ø�æ�æ�Ü�á �� �Û�è �à �Ô�Ü�á �� �ã �â �è �å
�é�è �ß�Ú�Ô�å�Ü�æ�Ø�å�Ÿ�� �ã �å�â �é�â �ä �è �Ø�å�� �Ø�ç�� �Ü�á �æ�ã �Ü�å�Ø�å�Ÿ�� �Ü�ß�� �Ö�â �ß�ß�Ô�Õ�â �å�Ø
�Ô�é�Ø�Ö�� �× �Ø�æ�� �Ö�â �ß�ß�Ø�Ö�ç�Ü�é�Ü�ç�; �æ�Ÿ�� �× �Ø�æ�� �è �å�Õ�Ô�á �Ü�æ�ç�Ø�æ�Ÿ�� �× �Ø�æ
�Ö�Û�Ø�å�Ö�Û�Ø�è �å�æ�Ÿ�� �× �Ø�æ�� �Ô�à �; �á �Ô�Ú�Ø�è �å�æ�� �â �è �� �× �Ø�æ
�Ô�æ�æ�â �Ö�Ü�Ô�ç�Ü�â �á �æ�� �Ô�Ù�Ü�á �� �× �š�Ü�ß�ß�è �æ�ç�å�Ø�å�� �× �Ø�æ�� �ã �å�â �Ý�Ø�ç�æ�Ÿ
�× �š�Ô�Ö�Ö�â �à �ã �Ô�Ú�á �Ø�å�� �× �Ø�æ�� �× �; �à �Ô�å�Ö�Û�Ø�æ�� �× �Ø�� �Ö�â �á �Ö�Ø�å�ç�Ô�ç�Ü�â �á
�â �è �� �× �š�â �è �é�å�Ü�å�� �× �Ø���á �â �è �é�Ø�Ô�è �ë�� �å�; �Ö�Ü�ç�æ���ç�Ø�å�å�Ü�ç�â �å�Ü�Ô�è �ë�¡

�¿�Ø�æ���¦ �£ �� �Ø�ç
�¦ �¤�¡�£ �¨ �� �Ô�è �ë
�Å�; �Ö�â �ß�ß�Ø�ç�æ

�Û�ç�ç�ã �æ�­�¢�¢�ê �ê �ê �¡�Õ�Ø�á �Ý�Ô�à �Ü�á �à �Ô�å�ä �è �Ø�ç�ç�Ø�¡�Ö�â �à

�3�j �e �J �V �. �� �] �� �$ �� �Y �e �. �= �� �] �4

�Ã�´ �Å���µ �¸ �Á �½�´ �À �¼�Á ���À �´ �Å�Ä �È�¸ �Ç�Ç�¸

https://www.benjaminmarquette.com/


�3�+ �J �V �� �] �4�� �� �e �� �3�e �� �Y �Y �� �] �� �� �6�� �v �� �D �. �Y �4

�Ã�å�â �æ�ã �Ø�Ö�ç�Ü�é�Ü�æ�ç�Ø�Ÿ
�Ô�å�ç�Ü�æ�ç�Ø���Ø�ç�� �Ô�è �ç�Ø�è �å
�Ø�á �Ú�Ô�Ú�; �Ÿ�� �Ì �Ô�á �á �Ü�Ö�Þ

�À �â �á �Ú�Ø�ç�� �æ�Ø���æ�Ü�ç�è �Ø���2 �� �ß�Ô
�Ö�å�â �Ü�æ�; �Ø���× �Ø���ß�š�Ô�å�ç�� �Ø�ç

�× �Ø���ß�Ô���æ�Ö�Ü�Ø�á �Ö�Ø�¡

�� �� �ç�å�Ô�é�Ø�å�æ���æ�Ø�æ
�Ö�å�; �Ô�ç�Ü�â �á �æ

�á �è �à �; �å�Ü�ä �è �Ø�æ
�æ�Ô�Ü�æ�Ü�æ�æ�Ô�á �ç�Ø�æ�Ÿ���Ü�ß
�Ö�â �á �Ù�å�â �á �ç�Ø���á �â �æ

�æ�â �Ö�Ü�; �ç�; �æ���Ô�è �ë�� �Ø�á �Ý�Ø�è �ë
�Ø�á �é�Ü�å�â �á �á �Ø�à �Ø�á �ç�Ô�è �ë

�à �Ô�Ý�Ø�è �å�æ���ç�â �è �ç�� �Ø�á
�â �è �é�å�Ô�á �ç�� �× �Ø�æ���Ù�Ø�á �<�ç�å�Ø�æ

�æ�è �å�� �ß�à�Ø�æ�ã �â �Ü�å�¡

�¿�Ø�æ���¦ �£ �� �Ø�ç
�¦ �¤�¡�£ �¨ �� �Ô�è �ë
�Å�; �Ö�â �ß�ß�Ø�ç�æ

�· �; �Ö�â �è �é�å�Ø�í �� �æ�Ø�æ�� �× �Ø�è �ë�� �Ø�ë�ã �â �æ�Ü�ç�Ü�â �á �æ�� �à �â �á �è �à �Ø�á �ç�Ô�ß�Ø�æ�Ÿ
�ä �è �Ü�� �å�; �Ü�à �Ô�Ú�Ü�á �Ø�á �ç�� �À �Ø�ç�í �� �Ø�ç�� �ß�Ø�� �à �â �á �× �Ø�¡�� �¸ �á �ç�å�Ø
�Ö�â �á �æ�ç�Ô�ç�� �æ�Ö�Ü�Ø�á �ç�Ü�Ù�Ü�ä �è �Ø�� �Ø�ç�� �é�Ü�æ�Ü�â �á �Ÿ�� �Ö�Ø�æ�� �• �è �é�å�Ø�æ
�Ø�ë�ã �ß�â �å�Ø�á �ç�� �ß�Ø�æ�� �; �é�â �ß�è �ç�Ü�â �á �æ�� �ã �â �æ�æ�Ü�Õ�ß�Ø�æ�� �× �Ø�� �á �â �æ
�ã �Ô�ì �æ�Ô�Ú�Ø�æ���è �å�Õ�Ô�Ü�á �æ���Ù�Ô�Ö�Ø���Ô�è �� �× �; �Ù�Ü���Ö�ß�Ü�à �Ô�ç�Ü�ä �è �Ø�¡

�Ã�â �è �å�� �× �; �Ö�â �è �é�å�Ü�å�� �ß�Ø�æ���â �Ø�è �é�å�Ø�æ���× �Ø���Ì �Ô�á �á �Ü�Ö�Þ���À �Â �Á�º �¸ �Ç���­�� �Û�ç�ç�ã �æ�­�¢�¢�ê �ê �ê �¡�æ�ì �à �Õ�Ü�â �à �¡�â �å�Ú�¢�ì �Ô�á �á �Ü�Ö�Þ�à �â �á �Ú�Ø�ç

�] �j �Y �� �= �� �� �9 �� �Y �� �. �D
�] �j �] �V �� �D �� �j

�Ã�´ �Å���Ì �´ �Á �Á �¼�¶ �¾���À �Â �Á �º �¸ �Ç

https://www.symbiom.org/yannickmonget


�· �; �Ö�â �è �é�å�Ø�í �� �ß�š�Û�Ü�æ�ç�â �Ü�å�Ø�� �Ö�Ô�ã �ç�Ü�é�Ô�á �ç�Ø�� �× �š�è �á �Ø
�à �; �ç�å�â �ã �â �ß�Ø�� �ã �Ü�â �á �á �Ü�: �å�Ø�� �ä �è �Ü�� �å�; �Ü�á �é�Ø�á �ç�Ø�� �æ�Ô�� �å�Ø�ß�Ô�ç�Ü�â �á
�Ô�é�Ø�Ö�� �ß�Ø�� �é�Ü�é�Ô�á �ç�¡�� �� �� �ç�å�Ô�é�Ø�å�æ�� �è �á �� �ã �Ô�å�Ö�â �è �å�æ�� �é�Ü�æ�è �Ø�ß�� �Ø�á
�¤�¥�� �ã �Ô�á �á �Ø�Ô�è �ë�Ÿ�� �Ö�Ø�ç�ç�Ø�� �Ø�ë�ã �â �æ�Ü�ç�Ü�â �á �� �à �Ø�ç�� �Ø�á �� �ß�è �à �Ü�: �å�Ø
�ß�Ø�æ�� �à �è �ç�Ô�ç�Ü�â �á �æ�� �× �Ø�� �á �â �ç�å�Ø�� �ã �Ô�ì �æ�Ô�Ú�Ø�� �è �å�Õ�Ô�Ü�á �Ÿ�� �æ�è �å�� �ß�Ø�æ
�¦ �� �Ú�å�Ô�á �× �Ø�æ�� �ç�Û�; �à �Ô�ç�Ü�ä �è �Ø�æ�� �× �Ø�æ�� �¸ �á �ç�å�Ø�ç�Ü�Ø�á �æ�� �× �Ø�� �ß�Ô
�µ �Ü�â �× �Ü�é�Ø�å�æ�Ü�ç�; �� �› �ß�à�Ô�å�Õ�å�Ø�� �Ø�á �� �é�Ü�ß�ß�Ø�Ÿ�� �ß�à�Ø�Ô�è �� �Ø�ç
�ß�à�Ô�Ú�å�Ü�Ö�è �ß�ç�è �å�Ø���è �å�Õ�Ô�Ü�á �Ø�œ�¡��

�È�á �Ø�� �Ü�à �à �Ø�å�æ�Ü�â �á �� �Ø�á �å�Ü�Ö�Û�Ü�Ø�� �× �š�Ô�å�Ö�Û�Ü�é�Ø�æ�� �Ø�ç�� �× �Ø
�é�Ü�æ�Ü�â �á �æ�� �ã �å�â �æ�ã �Ø�Ö�ç�Ü�é�Ø�æ�Ÿ�� �ã �â �è �å�� �Ö�â �à �ã �å�Ø�á �× �å�Ø
�Ö�â �à �à �Ø�á �ç�� �á �â �ç�å�Ø�� �ã �Ô�æ�æ�; �� �; �Ö�ß�Ô�Ü�å�Ø�� �ß�Ø�æ�� �× �; �Ù�Ü�æ�� �× �Ø
�× �Ø�à �Ô�Ü�á �¡��

�¿�Ô�Ü�æ�æ�Ø�í �  �é�â �è �æ�� �Ü�á �æ�ã �Ü�å�Ø�å�� �ã �Ô�å�� �ß�Ô�� �ç�å�Ô�Ý�Ø�Ö�ç�â �Ü�å�Ø�� �× �š�è �á �Ø
�Ö�Ü�ç�; �� �å�; �æ�Ü�ß�Ü�Ø�á �ç�Ø�� �Ø�ç�� �× �Ø�é�Ø�á �Ø�í �Ÿ�� �é�â �è �æ�� �Ô�è �æ�æ�Ü�Ÿ�� �Ô�Ö�ç�Ø�è �å
�× �Ø���æ�Ô���Õ�Ü�â �× �Ü�é�Ø�å�æ�Ü�ç�; �� �”

�· �è �� �¥�« �¡�£ �¨ �� �Ô�è
�¦ �¤�¡�£ �¨ �� �Ô�è �ë
�Å�; �Ö�â �ß�ß�Ø�ç�æ

�Û�ç�ç�ã �æ�­�¢�¢�ê �ê �ê �¡�Ü�á �æ�ç�Ü�ç�è �ç�Ø�è �å�â �ã �Ø�Ø�á �Ø�Ö�â �ß�â �Ú�Ü�Ø�¡�Ù�å

�3�= �� �� �e �j �Y �� �] �� �j �Y �� �� �. �D �� �]
�V �+ �J �e �J �%�Y �� �V �+ �. �X �j �� �] �� ��

�� �v �J �= �j �e �. �J �D �] �� �� �� �� �C �� �e �‚ �� �v �� �Y �] �� �j �D ��
�v �. �= �= �� �� �$ �� �Y �e �. �= �� �] �4

�Ã�´ �Å���À �´ �Å�¼�¸ ���Ã�´ �Æ�Ä �È�´ �¿�¼�Á �¼

https://www.instituteuropeenecologie.fr/


�= �� �] �� �] �e �� �D �� �] �� �� �6�� �D �. �C �� �e �. �J �D �] �
 �� �� ��
�] �� �D �] �. �� �. �= �. �] �� �e �. �J �D �� �� �e �� �� �� �� �v �� �D �e ��

�] �j �Y �� �= �� �� �] �. �e �� �� �� �� �] �� �Y �� �� �J �= �= �� �e �]



�´ �Ö�ç�Ø�è �å�� �× �Ø�� �ã �å�â �ë�Ü�à �Ü�ç�; �Ÿ�� �ß�š�¸ �è �å�â �à �; �ç�å�â �ã �â �ß�Ø�� �× �Ø�� �À �Ø�ç�í
�æ�š�Ø�á �Ú�Ô�Ú�Ø�� �ã �â �è �å�� �è �á �Ø�� �Ô�ß�Ü�à �Ø�á �ç�Ô�ç�Ü�â �á �� �× �è �å�Ô�Õ�ß�Ø�� �Ø�ç
�æ�â �ß�Ü�× �Ô�Ü�å�Ø�� �­�� �Ø�á �� �æ�â �è �ç�Ø�á �Ô�á �ç�� �ß�Ø�æ�� �Ö�Ü�å�Ö�è �Ü�ç�æ�� �Ö�â �è �å�ç�æ�Ÿ
�Ø�ß�ß�Ø�� �é�Ô�ß�â �å�Ü�æ�Ø�� �ß�Ø�� �æ�Ô�é�â �Ü�å�  �Ù�Ô�Ü�å�Ø�� �× �Ø�æ�� �Ô�Ú�å�Ü�Ö�è �ß�ç�Ø�è �å�æ
�× �è �� �ç�Ø�å�å�Ü�ç�â �Ü�å�Ø�� �ç�â �è �ç�� �Ø�á �� �å�; �× �è �Ü�æ�Ô�á �ç�� �ß�š�Ø�à �ã �å�Ø�Ü�á �ç�Ø
�Ö�Ô�å�Õ�â �á �Ø���× �Ø���á �â �æ���Ô�æ�æ�Ü�Ø�ç�ç�Ø�æ�¡��

�� �� �ç�å�Ô�é�Ø�å�æ�� �æ�Ø�æ���Ü�á �Ü�ç�Ü�Ô�ç�Ü�é�Ø�æ�Ÿ�� �ß�Ô�� �À �; �ç�å�â �ã �â �ß�Ø�� �Ù�Ô�Ö�Ü�ß�Ü�ç�Ø
�ß�Ø�� �ß�Ü�Ø�á �� �Ø�á �ç�å�Ø�� �ã �å�â �× �è �Ö�ç�Ø�è �å�æ�� �Ø�ç�� �Ö�â �á �æ�â �à �à �Ô�ç�Ø�è �å�æ
�ã �â �è �å�� �Ù�Ô�Ü�å�Ø�� �× �Ø�� �ß�Ô�� �Ö�â �á �æ�â �à �à �Ô�ç�Ü�â �á �� �ß�â �Ö�Ô�ß�Ø�� �è �á
�å�; �Ù�ß�Ø�ë�Ø���æ�Ü�à �ã �ß�Ø���Ø�ç�� �Ô�Ö�Ö�Ø�æ�æ�Ü�Õ�ß�Ø���2 �� �ç�â �è �æ�¡

�· �; �Ö�â �è �é�å�Ø�í �� �ß�Ø�æ�� �× �Ü�æ�ã �â �æ�Ü�ç�Ü�Ù�æ�� �¸ �á �é�â �ß�� �´ �Ú�å�Ü�à�´ �ß�Ü�à �� �Ø�ç
�ß�Ø�� �Ã�å�â �Ú�å�Ô�à �à �Ø�� �´ �ß�Ü�à �Ø�á �ç�Ô�Ü�å�Ø�� �Ç�Ø�å�å�Ü�ç�â �å�Ü�Ô�ß�Ÿ�� �Ù�ß�ì �Ø�å�æ
�× �Ü�æ�ã �â �á �Ü�Õ�ß�Ø���2 �� �ß�à�Ô�Ö�Ö�è �Ø�Ü�ß���× �è �� �æ�Ü�ç�Ø�¡

�´ �� �é�Ø�á �Ü�å�� �ç�å�: �æ�� �ã �å�â �Ö�Û�Ô�Ü�á �Ø�à �Ø�á �ç�Ÿ�� �è �á �� �á �â �è �é�Ø�ß�� �â �è �ç�Ü�ß
�ã �â �è �å�� �ß�Ø�æ�� �Ö�â �á �æ�â �  �Ô�Ö�ç�Ø�è �å�æ�� �­�� �è �á �Ø�� �Ö�Ô�å�ç�â �Ú�å�Ô�ã �Û�Ü�Ø
�× �Ø�æ���ã �å�â �× �è �Ö�ç�Ø�è �å�æ���ß�â �Ö�Ô�è �ë�� �”��

�¶ �â �á �æ�è �ß�ç�Ø�í �� �ß�Ø�� �ã �å�â �Ý�Ø�ç�� �æ�è �å�� �ß�Ø�� �æ�ç�Ô�á �× �� �º �å�Ô�Ö�â �è �â �â �ã �Ÿ
�ä �è �Ü�� �å�Ø�Ö�Ø�á �æ�Ø�� �× �; �Ý�2 �� �ã �ß�è �æ�� �× �š�è �á �Ø�� �ç�å�Ø�á �ç�Ô�Ü�á �Ø�� �× �Ø
�ã �å�â �× �è �Ö�ç�Ø�è �å�æ�� �ß�â �Ö�Ô�è �ë�� �Ø�ç�� �× �Ø�� �ã �â �Ü�á �ç�æ�� �× �Ø
�é�Ø�á �ç�Ø�¢�× �Ü�æ�ç�å�Ü�Õ�è �ç�Ü�â �á �� �æ�è �å�� �ç�â �è �ç�� �ß�Ø���ç�Ø�å�å�Ü�ç�â �Ü�å�Ø�¡

�Û�ç�ç�ã �æ�­�¢�¢�ê �ê �ê �¡�Ø�è �å�â �à �Ø�ç�å�â �ã �â �ß�Ø�à �Ø�ç�í �¡�Ø�è

�V �Y �� �] �� �D �e �� �e �. �J �D �� �� �j ��
�V �Y �J �9 �� �e �� �� �� �� �C �� �V �V �. �D �%��

�� �� �� �V �Y �J �� �j �� �e �� �j �Y �]
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�� �J �= �= �� �� �e �. �$ �� �� �� �� �= �� �� �� �. �J �� �. �v �� �Y �] �. �e ��
�� �D �� �%�Y �� �D �� �� �� �] �e ��

�¸ �á �æ�Ø�à �Õ�ß�Ø�Ÿ�� �ß�Ø�æ�� �Ô�Ö�ç�Ø�è �å�æ�� �ã �è �Õ�ß�Ü�Ö�æ�� �è �á �Ü�æ�æ�Ø�á �ç�� �ß�Ø�è �å�æ
�Ù�â �å�Ö�Ø�æ�� �Ø�ç�� �ß�Ø�è �å�æ�� �Ø�ë�ã �Ø�å�ç�Ü�æ�Ø�æ�� �ã �â �è �å�� �æ�Ø�á �æ�Ü�Õ�Ü�ß�Ü�æ�Ø�å
�Ø�á �Ù�Ô�á �ç�æ�� �Ø�ç�� �ß�Ø�æ�� �Ö�Ü�ç�â �ì �Ø�á �æ�� �Ô�è �ë�� �Ø�á �Ý�Ø�è �ë�� �; �Ö�â �ß�â �Ú�Ü�ä �è �Ø�æ
�× �Ø�� �á �â �ç�å�Ø�� �ç�Ø�å�å�Ü�ç�â �Ü�å�Ø�� �2 �� �ç�å�Ô�é�Ø�å�æ�� �× �Ø�æ�� �; �Ö�Û�Ô�á �Ú�Ø�æ
�Ö�â �á �é�Ü�é�Ü�Ô�è �ë�� �Ø�ç�� �Ô�Ö�Ö�Ø�æ�æ�Ü�Õ�ß�Ø�æ���2 �� �ç�â �è �æ�¡

�´ �ã �ã �å�Ø�á �× �å�Ø�� �Ø�á �� �æ�š�Ô�à �è �æ�Ô�á �ç�Ÿ�� �Ö�š�Ø�æ�ç�� �ß�Ø�� �× �; �Ù�Ü�� �å�Ø�ß�Ø�é�;
�ã �Ô�å�� �Ö�Ø�� �Ö�â �ß�ß�Ø�Ö�ç�Ü�Ù�� �2 �� �ç�å�Ô�é�Ø�å�æ�� �× �Ø�æ�� �Ô�á �Ü�à �Ô�ç�Ü�â �á �æ�� �Ø�ç
�Ý�Ø�è �ë�� �� �� �•�ß�è �× �â �ã �; �× �Ô�Ú�â �Ú�Ü�ä �è �Ø�æ�•�¡��

�¿�Ø�æ�� �Ý�Ø�è �á �Ø�æ�� �Ø�ç�� �ß�Ø�è �å�æ�� �ã �Ô�å�Ø�á �ç�æ�� �æ�â �á �ç�� �Ü�á �é�Ü�ç�; �æ�� �2
�× �; �Ö�â �è �é�å�Ü�å�� �Ö�Û�Ô�ä �è �Ø�� �Ô�Ö�ç�Ü�é�Ü�ç�; �� �ä �è �Ü�� �Ø�æ�ç�� �è �á �Ø�� �ã �â �å�ç�Ø
�× �š�Ø�á �ç�å�; �Ø�� �ã �â �è �å�� �Ö�â �à �ã �å�Ø�á �× �å�Ø�� �Ö�â �à �à �Ø�á �ç�Ÿ�� �Ø�á �æ�Ø�à �Õ�ß�Ø�Ÿ
�á �â �è �æ���ã �å�â �ç�; �Ú�Ø�â �á �æ���á �â �ç�å�Ø���Ø�á �é�Ü�å�â �á �á �Ø�à �Ø�á �ç�¡

�Æ�Ç�´ �Á �· ���· �¸ ���Æ�¸ �Á �Æ�¼�µ �¼�¿�¼�Æ�´ �Ç�¼�Â �Á

�· �è �� �¥�« �¡�£ �¨ �� �Ô�è
�¥�¬ �¡�£ �¨ �� �ã �â �è �å

�ß�Ø�æ���æ�Ö�â �ß�Ô�Ü�å�Ø�æ
�Ø�ç�� �¦ �£ �¡�£ �¨ �� �ã �â �è �å

�ß�Ø���Ú�å�Ô�á �×
�ã �è �Õ�ß�Ü�Ö��� 

�Å�; �Ö�â �ß�ß�Ø�ç�æ

�Ã�â �è �å�� �Ô�ß�ß�Ø�å�� �ã �ß�è �æ���ß�â �Ü�á �� �­��
�Û�ç�ç�ã �æ�­�¢�¢�Õ�Ü�â �× �Ü�é�Ø�å�æ�Ü�ç�Ø�¡�Ú�å�Ô�á �× �Ø�æ�ç�¡�Ù�å
�Û�ç�ç�ã �æ�­�¢�¢�ê �ê �ê �¡�Ú�å�Ô�á �× �  �Ø�æ�ç�¡�× �Ø�é�Ø�ß�â �ã �ã �Ø�à �Ø�á �ç�  �× �è �å�Ô�Õ�ß�Ø�¡�Ú�â �è �é�¡�Ù�å
�Û�ç�ç�ã �æ�­�¢�¢�â �Ù�Õ�¡�Ú�â �è �é�¡�Ù�å
�Û�ç�ç�ã �æ�­�¢�¢�ê �ê �ê �¡�Ø�Ô�è �  �å�Û�Ü�á �  �à �Ø�è �æ�Ø�¡�Ù�å
�Û�ç�ç�ã �æ�­�¢�¢�ê �ê �ê �¡�Ú�å�Ô�á �× �Ø�æ�ç�¡�Ù�å
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�Å�; �Ù�; �å�Ø�á �Ö�Ø�� �Ø�è �å�â �ã �; �Ø�á �á �Ø�� �× �Ø�� �ß�Ô�� �Ù�Ô�è �á �Ø�� �æ�Ô�è �é�Ô�Ú�Ø�Ÿ
�ß�Ø�� �Ã�Ô�å�Ö�� �× �Ø�� �Æ�Ô�Ü�á �ç�Ø�  �¶ �å�â �Ü�ë�� �Ø�æ�ç�� �Õ�Ü�Ø�á �� �ã �ß�è �æ�� �ä �è �à�è �á
�Ø�æ�ã �Ô�Ö�Ø�� �× �Ø�� �× �; �Ö�â �è �é�Ø�å�ç�Ø�� �­�� �Ö�à�Ø�æ�ç�� �è �á �� �Ô�Ö�ç�Ø�è �å
�à �Ô�Ý�Ø�è �å�� �× �Ø�� �ß�Ô�� �Ö�â �á �æ�Ø�å�é�Ô�ç�Ü�â �á �� �Ø�ç�� �× �Ø�� �ß�à�; �× �è �Ö�Ô�ç�Ü�â �á
�2 �� �ß�Ô�� �á �Ô�ç�è �å�Ø�¡�� �¶ �â �  �â �å�Ú�Ô�á �Ü�æ�Ô�ç�Ø�è �å�� �× �Ø�æ�� �¸ �µ �¥�©�Ÿ�� �æ�Ø�æ
�; �ä �è �Ü�ã �Ø�æ�� �ã �Ô�å�ç�Ô�Ú�Ø�á �ç�� �ß�Ø�è �å�� �Ø�ë�ã �Ø�å�ç�Ü�æ�Ø
�ã �Ô�æ�æ�Ü�â �á �á �; �Ø�Ÿ�� �á �â �è �æ�� �ç�å�Ô�á �æ�à �Ø�ç�ç�Ô�á �ç�� �Ô�Ü�á �æ�Ü�� �ß�Ø�æ
�Ö�ß�; �æ�� �ã �â �è �å�� �à �Ü�Ø�è �ë�� �Ö�â �à �ã �å�Ø�á �× �å�Ø�Ÿ�� �å�Ø�æ�ã �Ø�Ö�ç�Ø�å�� �Ø�ç
�ã �å�â �ç�; �Ú�Ø�å�� �ß�Ô���Õ�Ü�â �× �Ü�é�Ø�å�æ�Ü�ç�; �� �ä �è �Ü���á �â �è �æ���Ø�á �ç�â �è �å�Ø�¡

�¿�Ø�æ�� �Ô�á �Ü�à �Ô�ç�Ø�è �å�æ�� �× �è �� �Ã�Ô�å�Ö�� �ã �å�â �ã �â �æ�Ø�á �ç�� �è �á
�é�â �ì �Ô�Ú�Ø�� �Ô�è �� �Ö�• �è �å�� �× �Ø�� �ß�Ô�� �Ö�â �Û�Ô�Õ�Ü�ç�Ô�ç�Ü�â �á �� �Ø�á �ç�å�Ø
�ß�à�Û�â �à �à �Ø�� �Ø�ç�� �ß�à�Ô�á �Ü�à �Ô�ß�¡�� �´ �ã �ã �å�Ø�á �Ø�í �� �ß�Ø�æ�� �Õ�â �á �æ
�å�; �Ù�ß�Ø�ë�Ø�æ�� �ã �â �è �å�� �Ô�Ö�Ö�è �Ø�Ü�ß�ß�Ü�å�� �ß�Ô�� �Ù�Ô�è �á �Ø�� �Ø�á �� �é�Ü�ß�ß�Ø�� �â �è
�å�; �Ô�Ú�Ü�å�� �Ù�Ô�Ö�Ø�� �2 �� �è �á �� �Ô�á �Ü�à �Ô�ß�� �Õ�ß�Ø�æ�æ�; �Ÿ�� �Ø�ç
�× �; �Ö�â �è �é�å�Ø�í �� �ß�Ø�æ�� �Ö�â �è �ß�Ü�æ�æ�Ø�æ�� �× �Ø�æ�� �á �Ô�Ü�æ�æ�Ô�á �Ö�Ø�æ�� �Ô�è
�Ù�Ü�ß���× �Ø�æ���æ�Ô�Ü�æ�â �á �æ�¡��

�Æ�Ç�´ �Á �· ���· �¸ ���Æ�¸ �Á �Æ�¼�µ �¼�¿�¼�Æ�´ �Ç�¼�Â �Á

�· �è �� �¥�« �¡�£ �¨ �� �Ô�è
�¦ �¤�¡�£ �¨ �� �Ô�è �ë
�Å�; �Ö�â �ß�ß�Ø�ç�æ

�Ã�â �è �å�� �× �; �Ö�â �è �é�å�Ü�å�� �ß�Ø�æ���Ô�Ö�ç�Ü�é�Ü�ç�; �æ���× �è �� �Ã�Ô�å�Ö���­�� �Û�ç�ç�ã �æ�­�¢�¢�ã �Ô�å�Ö�æ�Ô�Ü�á �ç�Ø�Ö�å�â �Ü�ë�¡�Ö�â �à

�V �� �Y �� �� �� �D �. �C �� �= �. �� �Y �� �� �� �� �] �� �. �D �e �� �� �*
�� �Y �J �. �|
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�¿�à�Ô�æ�æ�â �Ö�Ü�Ô�ç�Ü�â �á �� �µ �â �è �Ö�Û�Ø�� �2 �� �Â �å�Ø�Ü�ß�ß�Ø�æ�� �æ�: �à �Ø�� �× �Ø�� �ß�Ô
�Ö�å�; �Ô�ç�Ü�é�Ü�ç�; �� �Ø�ç�� �× �è �� �ß�Ü�Ø�á �� �æ�â �Ö�Ü�Ô�ß�� �ã �Ô�å�ç�â �è �ç�� �â �K�� �Ø�ß�ß�Ø
�ã �Ô�æ�æ�Ø�¡�� �¸ �ß�ß�Ø�� �ã �å�â �ã �â �æ�Ø�� �× �Ø�æ�� �Ô�ç�Ø�ß�Ü�Ø�å�æ�� �ä �è �Ü
�ç�å�Ô�á �æ�Ù�â �å�à �Ø�á �ç�� �ß�Ø�æ�� �Ö�Ü�ç�â �ì �Ø�á �æ�� �Ø�á �� �Ö�å�; �Ô�ç�Ø�è �å�æ�¡�� �È�á
�è �á �Ü�é�Ø�å�æ�� �Ö�â �ß�â �å�; �� �Ø�ç�� �æ�â �ß�Ü�× �Ô�Ü�å�Ø�� �â �K�� �ß�à�â �á �� �Ô�ã �ã �å�Ø�á �× �� �2
�Ù�Ô�Ü�å�Ø�� �æ�â �Ü�  �à �<�à �Ø�� �ç�â �è �ç�� �Ø�á �� �ã �Ô�å�ç�Ô�Ú�Ø�Ô�á �ç�� �è �á
�à �â �à �Ø�á �ç�� �Ö�â �á �é�Ü�é�Ü�Ô�ß�¡

�Å�Ø�ã �Ô�å�ç�Ø�í �� �Ô�é�Ø�Ö�� �è �á �� �æ�â �è �é�Ø�á �Ü�å�� �è �á �Ü�ä �è �Ø�� �× �Ø�æ�� �¸ �µ �¥�©�� �”
�º �å�4 �Ö�Ø�� �2 �� �ß�Ô�� �ç�Ø�Ö�Û�á �Ü�ä �è �Ø�� �× �è �� �Ç�Ô�ç�Ô�Þ�Ü�� �Í �â �à �; �� �› �Ô�å�ç
�Ô�á �Ö�Ø�æ�ç�å�Ô�ß�� �Ý�Ô�ã �â �á �Ô�Ü�æ�� �× �à�Ü�à �ã �å�Ø�æ�æ�Ü�â �á �� �é�; �Ú�; �ç�Ô�ß�Ø
�ã �Ô�å�� �à �Ô�å�ç�Ø�ß�Ô�Ú�Ø�œ�Ÿ�� �é�Ø�á �Ø�í �� �ã �Ø�å�æ�â �á �á �Ô�ß�Ü�æ�Ø�å�� �é�â �ç�å�Ø
�ã �å�â �ã �å�Ø�� �ç�â �ç�Ø�� �Õ�Ô�Ú�� �Ô�è �ë�� �Ö�â �è �ß�Ø�è �å�æ�� �× �Ø
�ß�š�; �é�; �á �Ø�à �Ø�á �ç�¡�� �É�â �è �æ�� �ã �â �è �é�Ø�í �� �; �Ú�Ô�ß�Ø�à �Ø�á �ç
�Ô�ã �ã �â �å�ç�Ø�å�� �é�â �æ�� �ã �å�â �ã �å�Ø�æ�� �æ�è �ã �ã �â �å�ç�æ�� �› �ç�  �æ�Û�Ü�å�ç�æ�Ÿ
�Ö�Û�è �ç�Ø�æ�� �× �Ø�� �Ö�â �ç�â �á �œ�� �ã �â �è �å�� �ß�Ø�è �å�� �× �â �á �á �Ø�å�� �è �á �Ø
�æ�Ø�Ö�â �á �× �Ø���é�Ü�Ø���é�; �Ú�; �ç�Ô�ß�Ø�¡

�Ç�´ �Ç�´ �¾�¼���Í �Â �À �� ���­
�¼�À �Ã�Å�¸ �Æ�Æ�¼�Â �Á ���É �� �º �� �Ç�´ �¿�¸

�Æ�È�Å���Ç�Â �Ç�¸ ���µ �´ �º �Æ

�¿�Ø�æ���¦ �£ �¡�£ �¨ �� �Ø�ç
�¦ �¤�¡�£ �¨ �� �Ô�è �ë
�Å�; �Ö�â �ß�ß�Ø�ç�æ

�Ã�â �è �å�� �× �; �Ö�â �è �é�å�Ü�å�� �µ �â �è �Ö�Û�Ø���2 �� �Â �å�Ø�Ü�Ü�ß�Ø���­�� �Û�ç�ç�ã �æ�­�¢�¢�Ô�æ�æ�â �  �Õ�â �è �Ö�Û�Ø�Ô�â �å�Ø�Ü�ß�ß�Ø�¡�â �å�Ú

�Æ�Ô�à �Ø�× �Ü

�· �Ü�à �Ô�á �Ö�Û�Ø

�� �J �j �� �+ �� �� �� �� �J �Y �� �. �= �= �� �]
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�¿�š�Ô�æ�æ�â �Ö�Ü�Ô�ç�Ü�â �á �� �•�¤�� �½�Ô�å�× �Ü�á �� �ã �â �è �å�� �¥�� �à �Ô�Ü�á �æ�•�� �Ö�è �ß�ç�Ü�é�Ø�� �ß�Ø
�ã �Ô�å�ç�Ô�Ú�Ø���Ø�ç�� �ß�Ô���ç�å�Ô�á �æ�à �Ü�æ�æ�Ü�â �á �� �× �Ø�æ���æ�Ô�é�â �Ü�å�æ���é�Ø�å�ç�æ�¡��
�´ �é�Ø�Ö�� �ã �; �× �Ô�Ú�â �Ú�Ü�Ø�� �Ø�ç�� �ã �Ô�æ�æ�Ü�â �á �Ÿ�� �Ü�ß�æ�� �á �â �è �æ
�Ô�ã �ã �å�Ø�á �á �Ø�á �ç�� �2 �� �æ�Ø�à �Ø�å�� �ß�Ô�� �é�Ü�Ø�� �ã �Ô�å�ç�â �è �ç�� �â �K�� �ß�Ø�� �Õ�; �ç�â �á
�æ�š�Ü�á �æ�ç�Ô�ß�ß�Ø�Ÿ�� �ç�å�Ô�á �æ�Ù�â �å�à �Ô�á �ç�� �Ö�Û�Ô�ä �è �Ø�� �Ö�Ü�ç�â �ì �Ø�á �� �Ø�á
�Ý�Ô�å�× �Ü�á �Ü�Ø�å���× �Ø���ß�Ô���Õ�Ü�â �× �Ü�é�Ø�å�æ�Ü�ç�; �¡

�¿�â �å�æ�� �× �Ø�� �ß�à�Ô�ç�Ø�ß�Ü�Ø�å�� �â�Ö�å�; �Ô�ç�Ü�â �á �� �× �Ø�� �Õ�â �à �Õ�Ø�æ�� �2
�Ú�å�Ô�Ü�á �Ø�æ�ã�Ÿ�� �é�â �è �æ�� �Ô�ã �ã �å�Ø�á �× �å�Ø�í �� �2 �� �Ö�â �á �Ù�Ø�Ö�ç�Ü�â �á �á �Ø�å�� �é�â �æ
�ã �å�â �ã �å�Ø�æ�� �Õ�â �à �Õ�Ø�æ�� �2 �� �Ú�å�Ô�Ü�á �Ø�æ�� �­�� �è �á �� �à �; �ß�Ô�á �Ú�Ø
�× �š�Ô�å�Ú�Ü�ß�Ø�Ÿ�� �× �Ø�� �ç�Ø�å�å�Ø�Ô�è �� �Ø�ç�� �× �Ø�� �æ�Ø�à �Ø�á �Ö�Ø�æ�� �Ù�ß�â �å�Ô�ß�Ø�æ
�ã �å�<�ç�� �2 �� �< �ç�å�Ø�� �ß�Ô�á �Ö�; �¡�� �È�á �Ø�� �Ù�â �Ü�æ�� �Ø�á �� �ç�Ø�å�å�Ø�Ÿ�� �Ö�Ø�æ
�ã �Ø�ç�Ü�ç�Ø�æ�� �æ�ã �Û�: �å�Ø�æ�� �Ö�â �ß�â �å�; �Ø�æ�� �Ù�ß�Ø�è �å�Ü�å�â �á �ç�� �ã �â �è �å�� �â �Ù�Ù�å�Ü�å
�Ú�@�ç�Ø���Ø�ç�� �Ö�â �è �é�Ø�å�ç�� �Ô�è �ë�� �ã �â �ß�ß�Ü�á �Ü�æ�Ô�ç�Ø�è �å�æ�¡��

�¿�š�Ô�æ�æ�â �Ö�Ü�Ô�ç�Ü�â �á �� �ã �å�â �ã �â �æ�Ø�å�Ô�� �; �Ú�Ô�ß�Ø�à �Ø�á �ç�� �è �á �Ø
�æ�; �ß�Ø�Ö�ç�Ü�â �á �� �× �Ø�� �æ�Ø�æ�� �Ö�å�; �Ô�ç�Ü�â �á �æ�� �Ô�å�ç�Ü�æ�Ô�á �Ô�ß�Ø�æ�� �2 �� �ß�Ô
�é�Ø�á �ç�Ø���ã �â �è �å�� �ã �å�â �ß�â �á �Ú�Ø�å���ß�š�Ø�ë�ã �; �å�Ü�Ø�á �Ö�Ø���Ö�Û�Ø�í �� �é�â �è �æ�¡

�´ �Ç�¸ �¿�¼�¸ �Å���µ �Â �À �µ �¸ �Æ���� ���º �Å�´ �¼�Á �¸ �Æ���¸ �Ç���Æ�Ç�´ �Á �· ���· �¸ ���É �¸ �Á �Ç�¸

�¿�Ø���¦ �£ �¡�£ �¨ �� �Ô�è �ë
�Å�; �Ö�â �ß�ß�Ø�ç�æ

�Ã�â �è �å�� �× �; �Ö�â �è �é�å�Ü�å�� �¤�� �Ç�Ø�å�å�Ø�� �Ø�ç�� �è �á �� �Ý�Ô�å�× �Ü�á �� �ã �â �è �å�� �¥�� �À �Ô�Ü�á �æ�� �­
�Û�ç�ç�ã �æ�­�¢�¢�ê �ê �ê �¡�Ù�Ô�Ö�Ø�Õ�â �â �Þ�¡�Ö�â �à �¢�è �á �Ý�Ô�å�× �Ü�á �ã �â �è �å�¥�à �Ô�Ü�á �æ�¢�ß�â �Ö�Ô�ß�Ø�° �Ù�å�Ò�¹ �Å

�² �� �9 �� �Y �� �. �D �� �V �J �j �Y �� �³ �� �C �� �. �D �]
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�¿�Ô�� �Æ�â �Ö�Ü�; �ç�; �� �¹ �å�Ô�á �9 �Ô�Ü�æ�Ø�� �× �à�¸ �ç�Û�á �â �ã �Û�Ô�å�à �Ô�Ö�â �ß�â �Ú�Ü�Ø�� �› �Æ�¹ �¸ �œ�� �Ö�å�; �; �Ø�� �Ø�á �� �¤�¬ �« �©�� �ã �Ô�å�� �è �á �� �Ú�å�â �è �ã �Ø
�ã �ß�è �å�Ü�× �Ü�æ�Ö�Ü�ã �ß�Ü�á �Ô�Ü�å�Ø�� �× �Ø�� �Ö�Û�Ø�å�Ö�Û�Ø�è �å�æ�� �è �á �Ü�é�Ø�å�æ�Ü�ç�Ô�Ü�å�Ø�æ�Ÿ�� �• �è �é�å�Ø�� �2 �� �ß�Ô�� �å�Ø�Ö�â �á �á �Ô�Ü�æ�æ�Ô�á �Ö�Ø�Ÿ�� �2
�ß�à�; �ç�è �× �Ø�� �Ø�ç�� �2 �� �ß�Ô�� �é�Ô�ß�â �å�Ü�æ�Ô�ç�Ü�â �á �� �× �Ø�æ�� �æ�Ô�é�â �Ü�å�æ�� �ç�å�Ô�× �Ü�ç�Ü�â �á �á �Ø�ß�æ�� �ß�Ü�; �æ�� �Ô�è �ë�� �ã �ß�Ô�á �ç�Ø�æ
�à �; �× �Ü�Ö�Ü�á �Ô�ß�Ø�æ���Ø�ç�� �Ô�è �ë�� �ã �å�Ô�ç�Ü�ä �è �Ø�æ���× �Ø���æ�â �Ü�á �æ���Ô�á �Ö�Ø�æ�ç�å�Ô�ß�Ø�æ���2 �� �ç�å�Ô�é�Ø�å�æ���ß�Ø���à �â �á �× �Ø�¡

�¶ �â �á �é�Ô�Ü�á �Ö�è �Ø�� �× �Ø�� �ß�Ô�� �å�Ü�Ö�Û�Ø�æ�æ�Ø�� �× �Ø�æ�� �ã �Û�Ô�å�à �Ô�Ö�â �ã �; �Ø�æ�� �ç�å�Ô�× �Ü�ç�Ü�â �á �á �Ø�ß�ß�Ø�æ�� �Ø�ç�� �× �Ø�� �ß�Ø�è �å
�Ö�â �á �ç�å�Ü�Õ�è �ç�Ü�â �á �� �ã �â �ç�Ø�á �ç�Ü�Ø�ß�ß�Ø�� �2 �� �ß�Ô�� �æ�Ô�á �ç�; �� �Û�è �à �Ô�Ü�á �Ø�Ÿ�� �ß�Ô�� �Æ�¹ �¸ �� �æ�à�Ô�ç�ç�Ô�Ö�Û�Ø�� �2 �� �; �ç�Ô�Õ�ß�Ü�å�� �è �á
�× �Ü�Ô�ß�â �Ú�è �Ø�� �Ö�â �á �æ�ç�å�è �Ö�ç�Ü�Ù�� �Ø�á �ç�å�Ø�� �Ö�Ø�æ�� �Ö�â �á �á �Ô�Ü�æ�æ�Ô�á �Ö�Ø�æ�� �Ø�à �ã �Ü�å�Ü�ä �è �Ø�æ�� �Ø�ç�� �ß�Ø�æ�� �â �è �ç�Ü�ß�æ
�Ô�á �Ô�ß�ì �ç�Ü�ä �è �Ø�æ�� �× �Ø�æ�� �æ�Ö�Ü�Ø�á �Ö�Ø�æ�� �à �â �× �Ø�å�á �Ø�æ�¡�� �¸ �ß�ß�Ø�� �æ�Ø�� �ã �â �æ�Ü�ç�Ü�â �á �á �Ø�� �Ö�â �à �à �Ø�� �è �á �� �Ø�æ�ã �Ô�Ö�Ø�� �× �Ø
�å�Ø�á �Ö�â �á �ç�å�Ø�� �Ü�á �ç�Ø�å�× �Ü�æ�Ö�Ü�ã �ß�Ü�á �Ô�Ü�å�Ø�Ÿ�� �å�; �è �á �Ü�æ�æ�Ô�á �ç�� �Ø�ç�Û�á �â �Õ�â �ç�Ô�á �Ü�æ�ç�Ø�æ�Ÿ�� �ã �Û�Ô�å�à �Ô�Ö�Ü�Ø�á �æ�Ÿ�� �à �; �× �Ø�Ö�Ü�á �æ�Ÿ
�Ô�á �ç�Û�å�â �ã �â �ß�â �Ú�è �Ø�æ�Ÿ���ã �å�Ô�ç�Ü�Ö�Ü�Ø�á �æ���× �Ø���ç�Ø�å�å�Ô�Ü�á �� �Ø�ç�� �ã �Ô�æ�æ�Ü�â �á �á �; �æ���× �Ø���á �Ô�ç�è �å�Ø���Ø�ç�� �× �Ø���æ�Ô�á �ç�; �¡��

�¶ �Ø�� �Ö�å�â �Ü�æ�Ø�à �Ø�á �ç�� �× �Ø�æ�� �å�Ø�Ú�Ô�å�× �æ�� �ã �Ø�å�à �Ø�ç�� �× �à�Ô�Õ�â �å�× �Ø�å�� �ß�à�Ø�ç�Û�á �â �ã �Û�Ô�å�à �Ô�Ö�â �ß�â �Ú�Ü�Ø�� �á �â �á
�æ�Ø�è �ß�Ø�à �Ø�á �ç�� �Ö�â �à �à �Ø�� �è �á �� �Ö�Û�Ô�à �ã �� �æ�Ö�Ü�Ø�á �ç�Ü�Ù�Ü�ä �è �Ø�Ÿ�� �à �Ô�Ü�æ�� �Ô�è �æ�æ�Ü�� �Ö�â �à �à �Ø�� �è �á �Ø�� �ã �Ô�æ�æ�Ø�å�Ø�ß�ß�Ø
�Ö�è �ß�ç�è �å�Ø�ß�ß�Ø�Ÿ���æ�â �Ö�Ü�Ô�ß�Ø���Ø�ç�� �Ø�á �é�Ü�å�â �á �á �Ø�à �Ø�á �ç�Ô�ß�Ø�¡

�Ã�Å�� �Æ�¸ �Á �Ç�´ �Ç�¼�Â �Á �� �· �È�� �¿�¼�É �Å�¸ �� �½�¸ �´ �Á �  �À �´ �Å�¼�¸
�Ã�¸ �¿�Ç�� �â�Æ�´ �� �É �¼�¸ �� �¸ �Æ�Ç�� �È�Á �� �½�´ �Å�· �¼�Á �ã�Ÿ�� �Ã�´ �Å
�¼�Æ�´ �µ �¸ �¿�¿�¸ �� �· �Å�È�À �Ÿ�� �¿�� �º �´ �Ç�´ �¼�Å�¸ �� �· �¸
�¿�à�Â �¸ �È�É �Å�¸ ���· �¸ ���½�¸ �´ �Á �  �À �´ �Å�¼�¸ ���Ã�¸ �¿�Ç

�Æ�Ô�à �Ø�× �Ü�� �¦ �£ �� �à �Ô�Ü�� �2 �� �¤�§ �Û

�Ã�Å�Â �½�¸ �¶ �Ç�¼�Â �Á �� �· �È
�¹ �¼�¿�À �� �½�¸ �´ �Á �  �À �´ �Å�¼�¸
�Ã�¸ �¿�Ç�� �â�¿�à�´ �É �¸ �Á �Ç�È�Å�¸
�· �¸ �Æ���Ã�¿�´ �Á �Ç�¸ �Æ�ã

�Æ�Ô�à �Ø�× �Ü�� �¦ �£ �� �à �Ô�Ü�� �¢�� �À �Ô�ç�Ü�á

�] �J �� �. �� �e �� �� �$ �Y �� �D �� �� �. �] ��
�� �6�� �e �+ �D �J �V �+ �� �Y �C �� �� �J �= �J �%�. ��

�´ �Ç�¸ �¿�¼�¸ �Å���Ç�¼�Æ�´ �Á �¸ ���¸ �Ç���´ �¶ �Ç�¼�É �¼�Ç�¸ �Æ���· �¸ ���· �¸ �¶ �Â �È�É �¸ �Å�Ç�¸



�¿�Ø���¦ �£ �¡�£ �¨ �� �Ô�è �ë
�Å�; �Ö�â �ß�ß�Ø�ç�æ

�´ �ã �ã �å�Ø�á �Ø�í �� �2 �� �Ö�â �à �ã �â �æ�Ø�å�� �é�â �ç�å�Ø�� �ã �å�â �ã �å�Ø�� �ç�Ü�æ�Ô�á �Ø�� �Ø�ç
�× �; �Ö�â �è �é�å�Ø�í �� �× �Ø�æ�� �ã �ß�Ô�á �ç�Ø�æ�� �å�Ø�Ö�â �á �á �è �Ø�æ�� �ã �â �è �å�� �Ô�Ö�Ö�â �à �ã �Ô�Ú�á �Ø�å
�ß�Ø�æ���Ü�á �Ö�â �á �Ù�â �å�ç�æ���ß�Ü�; �æ���Ô�è �ë�� �Ô�ß�ß�Ø�å�Ú�Ü�Ø�æ���æ�Ô�Ü�æ�â �á �á �Ü�: �å�Ø�æ�¡��

�· �Ô�á �æ�� �è �á �� �Ö�Ô�× �å�Ø�� �ã �; �× �Ô�Ú�â �Ú�Ü�ä �è �Ø�� �Ø�ç�� �Ö�â �á �é�Ü�é�Ü�Ô�ß�Ÿ�� �Ö�Ø�ç�� �Ô�ç�Ø�ß�Ü�Ø�å
�é�â �è �æ���ã �Ø�å�à �Ø�ç�ç�å�Ô���­

�× �š�â �Õ�æ�Ø�å�é�Ø�å�Ÿ�� �ç�â �è �Ö�Û�Ø�å�� �Ø�ç�� �æ�Ø�á �ç�Ü�å�� �ß�Ø�æ�� �ã �ß�Ô�á �ç�Ø�æ
�à �; �× �Ü�Ö�Ü�á �Ô�ß�Ø�æ��
�× �Ø���Ö�â �à �ã �å�Ø�á �× �å�Ø���ß�Ø�è �å�æ���ã �å�â �ã �å�Ü�; �ç�; �æ���Ø�ç�� �è �æ�Ô�Ú�Ø�æ��
�× �š�Ô�ã �ã �å�Ø�á �× �å�Ø���ß�Ø�æ���Õ�Ô�æ�Ø�æ���× �à�è �á �� �Ô�æ�æ�Ø�à �Õ�ß�Ô�Ú�Ø���; �ä �è �Ü�ß�Ü�Õ�å�;
�× �Ø���Ö�â �à �ã �â �æ�Ø�å�� �é�â �ç�å�Ø���ã �å�â �ã �å�Ø���à �; �ß�Ô�á �Ú�Ø���× �Ø���ç�Ü�æ�Ô�á �Ø

�¸ �á �Ö�Ô�× �å�; �� �ã �Ô�å�� �è �á �Ø�� �Ü�á �ç�Ø�å�é�Ø�á �Ô�á �ç�Ø�� �× �Ü�ã �ß�F�à �; �Ø�� �× �Ø�� �ß�Ô
�¹ �Ô�Ö�è �ß�ç�; �� �× �Ø�� �ã �Û�Ô�å�à �Ô�Ö�Ü�Ø�� �× �Ø�� �Ã�Ô�å�Ü�æ�Ÿ�� �æ�ã �; �Ö�Ü�Ô�ß�Ü�æ�; �Ø�� �Ø�á
�Û�Ø�å�Õ�â �å�Ü�æ�ç�Ø�å�Ü�Ø�¡��

�¿�Ø�æ�� �ã �ß�Ô�á �ç�Ø�æ�� �æ�; �Ö�Û�; �Ø�æ�� �è �ç�Ü�ß�Ü�æ�; �Ø�æ�� �æ�â �á �ç�� �æ�; �ß�Ø�Ö�ç�Ü�â �á �á �; �Ø�æ
�æ�Ø�ß�â �á �� �ß�Ô���Ã�Û�Ô�å�à �Ô�Ö�â �ã �; �Ø���Ù�å�Ô�á �9 �Ô�Ü�æ�Ø�¡

�¿�à�Ô�ç�Ø�ß�Ü�Ø�å�� �æ�Ø�� �Ö�â �á �Ö�ß�è �å�Ô�� �ã �Ô�å�� �è �á �Ø�� �× �; �Ú�è �æ�ç�Ô�ç�Ü�â �á �� �Ö�â �á �é�Ü�é�Ü�Ô�ß�Ø
�Ø�ç�� �é�â �è �æ���å�Ø�ã �Ô�å�ç�Ü�å�Ø�í �� �Ô�é�Ø�Ö���­

�é�â �ç�å�Ø���æ�Ô�Ö�Û�Ø�ç�� �× �Ø���ç�Ü�æ�Ô�á �Ø���ã �Ø�å�æ�â �á �á �Ô�ß�Ü�æ�;
�è �á �� �Ú�â �Õ�Ø�ß�Ø�ç�� �å�; �è �ç�Ü�ß�Ü�æ�Ô�Õ�ß�Ø

�´ �Ç�¸ �¿�¼�¸ �Å���¶ �Å�� �´ �Ç�¼�Â �Á ���· �¸ ���Ç�¼�Æ�´ �Á �¸ �Æ
�Æ�Ô�à �Ø�× �Ü�� �¦ �£ �� �à �Ô�Ü�� �× �Ø�� �¤�§ �Û�¦ �£ �� �2 �� �¤�©�Û�¦ �£

�Ã�â �è �å�� �Ô�ß�ß�Ø�å�� �ã �ß�è �æ���ß�â �Ü�á �� �­�Û�ç�ç�ã �æ�­�¢�¢�ê �ê �ê �¡�Ø�ç�Û�á �â �ã �Û�Ô�å�à �Ô�Ö�â �ß�â �Ú�Ü�Ô�¡�â �å�Ú

�½�Ô�Ö�ä �è �Ø�æ�� �¹ �ß�Ø�è �å�Ø�á �ç�Ü�á �� �Ö�â �à �à �Ø�á �Ö�Ø�å�Ô�� �ß�Ø�� �ã �Ô�å�Ö�â �è �å�æ�� �Ô�è �� �Ý�Ô�å�× �Ü�á �� �× �Ø�æ�� �ã �ß�Ô�á �ç�Ø�æ�� �à �; �× �Ü�Ö�Ü�á �Ô�ß�Ø�æ�� �è �ç�Ü�ß�Ü�æ�; �Ø�æ
�× �Ø�ã �è �Ü�æ�� �ß�Ø�� �À �â �ì �Ø�á �� �´ �Ú�Ø�Ÿ�� �Ü�ß�� �æ�Ø�� �ã �â �è �å�æ�è �Ü�ç�� �Ô�é�Ø�Ö�� �ß�Ô�� �× �; �Ö�â �è �é�Ø�å�ç�Ø�� �× �Ø�æ�� �ã �ß�Ô�á �ç�Ø�æ�� �ç�â �ë�Ü�ä �è �Ø�æ�� �2 �� �ß�à�â �å�Ü�Ú�Ü�á �Ø�� �× �Ø
�ã �è �Ü�æ�æ�Ô�á �ç�æ�� �à �; �× �Ü�Ö�Ô�à �Ø�á �ç�æ�� �Ø�ç�� �æ�Ø�� �ç�Ø�å�à �Ü�á �Ø�� �× �Ô�á �æ�� �ß�Ô�� �æ�Ô�ß�ß�Ø�� �× �Ø�� �ß�à�´ �ã �â �ç�Û�Ü�Ö�Ô�å�Ü�è �à �� �ä �è �Ü�� �å�; �é�: �ß�Ø�å�Ô�� �ç�â �è �æ�� �æ�Ø�æ
�ç�å�; �æ�â �å�æ�� �Ø�ç�� �Ö�è �å�Ü�â �æ�Ü�ç�; �æ�Ÿ�� �× �å�â �Ú�è �Ø�æ�� �à �Ô�Ú�Ü�ä �è �Ø�æ�Ÿ�� �ã �â �Ü�æ�â �á �æ�� �Û�Ü�æ�ç�â �å�Ü�ä �è �Ø�æ�Ÿ�� �ã �â �ç�Ü�â �á �� �Ö�Û�Ü�á �â �Ü�æ�Ø�Ÿ�� �Û�Ø�å�Õ�Ü�Ø�å�æ�� �× �Ø
�¹ �å�Ô�á �Ö�Ø���Ø�ç�� �× �à�Ô�Ü�ß�ß�Ø�è �å�æ�Ÿ���é�Ø�á �è �æ���Ý�è �æ�ä �è �à�2 �� �á �â �è �æ���Ô�è �� �Ù�Ü�ß���× �è �� �ç�Ø�à �ã �æ���× �Ø�æ���ä �è �Ô�ç�å�Ø���Ö�â �Ü�á �æ���× �Ø���ß�Ô���ã �ß�Ô�á �: �ç�Ø�¡

�´ �ß�â �å�æ�Ÿ�� �ã �â �è �æ�æ�Ø�í �� �ß�Ø�� �Ú�å�Ô�á �× �� �ã �â �å�ç�Ô�Ü�ß�� �ã �â �è �å�� �é�Ø�á �Ü�å�� �× �; �Ö�â �è �é�å�Ü�å�� �ß�Ø�æ�� �Û�Ü�æ�ç�â �Ü�å�Ø�æ�� �Ø�ç�� �ß�Ø�æ�� �Ù�Ô�Õ�è �ß�Ø�è �ë�� �ã �â �è �é�â �Ü�å�æ
�× �Ø�æ�� �ã �ß�Ô�á �ç�Ø�æ�� �Ø�á �� �× �; �Ô�à �Õ�è �ß�Ô�á �ç�� �× �Ô�á �æ�� �ß�Ø�� �Ö�ß�â �@�ç�å�Ø�� �Ù�å�Ô�á �Ö�Ü�æ�Ö�Ô�Ü�á �� �Ù�â �á �× �; �� �Ø�á �� �¤�¥�¦ �£ �� �æ�è �å�� �ß�Ô�� �Ö�â �ß�ß�Ü�á �Ø�� �Æ�Ô�Ü�á �ç�Ø� 
�¶ �å�â �Ü�ë�¡

�Æ�Ô�à �Ø�× �Ü�� �¦ �£ �� �à �Ô�Ü�� �2 �� �¤�¨ �Û
�É �¼�Æ�¼�Ç�¸ �Æ���º �È�¼�· �� �¸ �Æ���· �¸ �Æ���½�´ �Å�· �¼�Á �Æ

https://www.ethnopharmacologia.org/


�¿�Ø�� �¶ �ß�è �Õ�� �ã �â �è �å�� �ß�à�È�Á�¸ �Æ�¶ �Â �� �× �Ø�� �À �Ø�ç�í �� �• �è �é�å�Ø�� �Ô�è
�ä �è �â �ç�Ü�× �Ü�Ø�á �� �ã �â �è �å�� �ç�å�Ô�á �æ�à �Ø�ç�ç�å�Ø�� �ß�Ø�æ�� �é�Ô�ß�Ø�è �å�æ�� �× �Ø
�æ�â �ß�Ü�× �Ô�å�Ü�ç�; �Ÿ�� �× �Ø�� �ã �Ô�Ü�ë�� �Ø�ç�� �× �Ø�� �å�Ø�æ�ã �Ø�Ö�ç�� �× �Ø
�ß�š�Ø�á �é�Ü�å�â �á �á �Ø�à �Ø�á �ç�� �Ô�è �ã �å�: �æ�� �× �Ø�æ�� �Ý�Ø�è �á �Ø�æ�¡�� �� �� �ç�å�Ô�é�Ø�å�æ
�× �Ø�æ�� �ã �å�â �Ý�Ø�ç�æ�� �Ö�Ü�ç�â �ì �Ø�á �æ�� �Ø�ç�� �Ö�å�; �Ô�ç�Ü�Ù�æ�Ÿ�� �Ü�ß�� �Ø�á �Ö�â �è �å�Ô�Ú�Ø
�ß�Ô�� �á �â �è �é�Ø�ß�ß�Ø�� �Ú�; �á �; �å�Ô�ç�Ü�â �á �� �2 �� �× �Ø�é�Ø�á �Ü�å�� �Ô�Ö�ç�å�Ü�Ö�Ø�� �× �è
�Ö�Û�Ô�á �Ú�Ø�à �Ø�á �ç�� �Ø�ç�� �2 �� �Ü�à �Ô�Ú�Ü�á �Ø�å�� �× �Ø�æ�� �æ�â �ß�è �ç�Ü�â �á �æ
�× �è �å�Ô�Õ�ß�Ø�æ���ã �â �è �å�� �ß�Ø�æ���× �; �Ù�Ü�æ���× �Ø���× �Ø�à �Ô�Ü�á �¡
�¸ �ç�� �æ�Ü���á �â �è �æ���; �ç�Ü�â �á �æ���ç�â �è �æ���Ô�Ö�ç�Ø�è �å�æ���× �Ø���ß�š�è �å�Õ�Ô�á �Ü�æ�à �Ø���² ��
�� �� �ã �Ô�å�ç�Ü�å�� �× �à�è �á �Ø�� �Ö�Ô�å�ç�Ø�� �× �è �� �ç�Ø�å�å�Ü�ç�â �Ü�å�Ø�� �à �Ø�æ�æ�Ü�á �Ÿ�� �× �Ø�è �ë
�Ý�Ø�è �á �Ø�æ�� �Ô�à �Õ�Ô�æ�æ�Ô�× �Ø�è �å�æ�� �× �Ø�� �ß�š�È�Á�¸ �Æ�¶ �Â �� �é�â �è �æ
�Ü�á �é�Ü�ç�Ø�á �ç�� �2 �� �× �Ø�æ�æ�Ü�á �Ø�å�� �Ø�ç�� �Ö�â �á �Ö�Ø�é�â �Ü�å�� �ß�Ô���Ö�Ü�ç�; �� �Ü�× �; �Ô�ß�Ø�¡��
�´ �è �� �Ù�Ü�ß�� �× �Ø�� �ß�Ô�� �Ý�â �è �å�á �; �Ø�Ÿ�� �ª �� �Ô�ç�Ø�ß�Ü�Ø�å�æ�� �ç�Û�; �à �Ô�ç�Ü�ä �è �Ø�æ�� �æ�Ø
�æ�è �Ö�Ö�: �× �Ø�á �ç�� �ã �â �è �å�� �Õ�4 �ç�Ü�å�Ÿ�� �Õ�å�Ü�ä �è �Ø�� �Ô�ã �å�: �æ�� �Õ�å�Ü�ä �è �Ø�� �Ø�ç
�Ü�× �; �Ø�� �Ô�ã �å�: �æ�� �Ü�× �; �Ø�Ÿ�� �è �á �Ø�� �é�Ü�ß�ß�Ø�� �ã �ß�è �æ�� �é�Ø�å�ç�Ø�� �Ø�ç�� �ã �ß�è �æ
�æ�â �ß�Ü�× �Ô�Ü�å�Ø�¡

�È�á �� �é�; �å�Ü�ç�Ô�Õ�ß�Ø�� �ß�Ô�Õ�â �å�Ô�ç�â �Ü�å�Ø�� �× �š�Ü�à �Ô�Ú�Ü�á �Ô�ç�Ü�â �á �� �ã �â �è �å
�× �Ø�æ�æ�Ü�á �Ø�å�� �ß�Ø���À �Ø�ç�í �� �× �Ø���× �Ø�à �Ô�Ü�á �� �”

�¶ �Å�� �� ���Ç�´ ���É �¼�¿�¿�¸ ���¹ �¸ �Å�Ç�¼�¿�¸ ���· �È���¹ �È�Ç�È�Å���  ���Æ�Ç�´ �Á �· ���· �à�¼�À �´ �º �¼�Á �´ �Ç�¼�Â �Á

�¿�Ø���¦ �£ �¡�£ �¨ �� �Ô�è �ë
�Å�; �Ö�â �ß�ß�Ø�ç�æ

�Ã�â �è �å�� �× �; �Ö�â �è �é�å�Ü�å�� �ß�Ø���¶ �ß�è �Õ���ã �â �è �å�� �ß�à�È�Á�¸ �Æ�¶ �Â �� �½�Ø�Ô�á �� �¿�Ô�è �å�Ô�Ü�á �� �­��
�Û�ç�ç�ã �æ�­�¢�¢�ê �ê �ê �¡�Ù�Ô�Ö�Ø�Õ�â �â �Þ�¡�Ö�â �à �¢�Ö�ß�è �Õ�è �á �Ø�æ�Ö�â �à �Ø�ç�í �¢�² �ß�â �Ö�Ô�ß�Ø�° �Ù�å�Ò�¹ �Å

�� �= �j �� �� �V �J �j �Y �� �= �6�j �D �� �] �� �J
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�� �. �Y �� �� �e �. �J �D �� �V �� �Y �� �] �� �� �e �� �9 �� �Y �� �. �D �]
�� �v �. �= �= �� �� �� �� �� �C �� �e �‚ ��

�º �Ô�å�Ô�á �ç�æ�� �× �Ø�� �ß�Ô�� �Õ�Ü�â �× �Ü�é�Ø�å�æ�Ü�ç�; �� �è �å�Õ�Ô�Ü�á �Ø�Ÿ�� �ß�Ø�æ�� �Ô�Ú�Ø�á �ç�æ
�× �Ø�� �ß�Ô�� �· �Ü�å�Ø�Ö�ç�Ü�â �á �� �× �Ø�æ�� �Ã�Ô�å�Ö�æ�� �Ø�ç�� �½�Ô�å�× �Ü�á �æ�� �Ù�Ô�9 �â �á �á �Ø�á �ç
�Ô�è �� �ä �è �â �ç�Ü�× �Ü�Ø�á �� �ß�Ø�� �é�Ü�æ�Ô�Ú�Ø�� �é�Ø�å�ç�� �× �Ø�� �À �Ø�ç�í �¡�� �· �Ø�� �ß�Ô
�Ú�Ø�æ�ç�Ü�â �á �� �× �è �å�Ô�Õ�ß�Ø�� �× �Ø�æ�� �ã �Ô�å�Ö�æ�� �Û�Ü�æ�ç�â �å�Ü�ä �è �Ø�æ�� �2 �� �ß�Ô
�Ö�å�; �Ô�ç�Ü�â �á �� �× �Ø�� �á �â �è �é�Ø�Ô�è �ë�� �ã �â �è �à �â �á �æ�� �é�; �Ú�; �ç�Ô�è �ë�Ÿ�� �Ü�ß�æ
�• �è �é�å�Ø�á �ç�� �ã �â �è �å�� �â �Ù�Ù�å�Ü�å�� �Ô�è �ë�� �Û�Ô�Õ�Ü�ç�Ô�á �ç�æ�� �è �á �� �Ö�Ô�× �å�Ø�� �× �Ø
�é�Ü�Ø�� �æ�Ô�Ü�á �� �Ø�ç�� �Ô�ã �Ô�Ü�æ�; �Ÿ�� �â �K�� �ß�Ô�� �á �Ô�ç�è �å�Ø�� �å�Ø�ç�å�â �è �é�Ø�� �ç�â �è �ç�Ø
�æ�Ô���ã �ß�Ô�Ö�Ø���Ø�á �� �é�Ü�ß�ß�Ø�¡

�É�Ø�á �Ø�í �� �2 �� �ß�Ô�� �å�Ø�á �Ö�â �á �ç�å�Ø�� �× �Ø�� �Ö�Ø�è �ë�� �ä �è �Ü�� �Ù�â �á �ç�� �× �Ø�� �À �Ø�ç�í
�è �á �Ø�� �•�É�Ü�ß�ß�Ø�� �½�Ô�å�× �Ü�á �•�Ÿ�� �ã �â �è �å�� �× �; �Ö�â �è �é�å�Ü�å�� �ß�Ø�æ�� �Ö�â �è �ß�Ü�æ�æ�Ø�æ
�× �Ø�� �ß�à�Ø�á �ç�å�Ø�ç�Ü�Ø�á �� �× �Ø�æ�� �Ø�æ�ã �Ô�Ö�Ø�æ�� �é�Ø�å�ç�æ�� �Ø�ç�� �ß�Ø�æ�� �Ô�Ö�ç�Ü�â �á �æ
�Ö�â �á �Ö�å�: �ç�Ø�æ�� �à �Ø�á �; �Ø�æ�� �ã �â �è �å�� �ã �å�â �ç�; �Ú�Ø�å�� �ß�Ô�� �Ù�Ô�è �á �Ø�� �Ø�ç�� �ß�Ô
�Ù�ß�â �å�Ø���ß�â �Ö�Ô�ß�Ø�æ�¡��

�� �Ö�Û�Ô�á �Ú�Ø�í �� �æ�è �å�� �ß�Ø�æ�� �ã �å�â �Ý�Ø�ç�æ�� �× �Ø�� �é�; �Ú�; �ç�Ô�ß�Ü�æ�Ô�ç�Ü�â �á �� �× �Ø
�é�â �ç�å�Ø�� �ä �è �Ô�å�ç�Ü�Ø�å�� �Ø�ç�� �å�Ø�ã �Ô�å�ç�Ø�í �� �Ô�é�Ø�Ö�� �è �á �Ø
�× �â �Ö�è �à �Ø�á �ç�Ô�ç�Ü�â �á �� �Ö�â �à �ã �ß�: �ç�Ø�� �ã �â �è �å�� �× �Ø�é�Ø�á �Ü�å�Ÿ�� �é�â �è �æ
�Ô�è �æ�æ�Ü�Ÿ���è �á �� �Ô�Ö�ç�Ø�è �å�� �× �Ø���ß�Ô���á �Ô�ç�è �å�Ø���Ø�á �� �é�Ü�ß�ß�Ø�¡

�Æ�Ç�´ �Á �· ���· �¸ ���Æ�¸ �Á �Æ�¼�µ �¼�¿�¼�Æ�´ �Ç�¼�Â �Á
�¸ �Ç���¼�Á �¹ �Â �Å�À �´ �Ç�¼�Â �Á �Æ

�¿�Ø���¦ �£ �¡�£ �¨ �� �Ô�è �ë
�Å�; �Ö�â �ß�ß�Ø�ç�æ

�Ã�â �è �å�� �Ô�ß�ß�Ø�å�� �ã �ß�è �æ���ß�â �Ü�á �� �Û�ç�ç�ã �æ�­�¢�¢�à �Ø�ç�í �¡�Ù�å
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�Á�Ô�ç�è �å�Ô�ß�Ü�æ�ç�Ø�� �ã �Ô�æ�æ�Ü�â �á �á �; �� �Ø�ç�� �ã �Û�â �ç�â �Ú�å�Ô�ã �Û�Ø�� �× �Ø
�ç�Ø�å�å�Ô�Ü�á �Ÿ�� �½�Ø�Ô�á �  �¿�è �Ö�� �» �¸ �¼�¿�¼�� �Ö�â �á �æ�Ô�Ö�å�Ø�� �Ö�Û�Ô�ä �è �Ø�� �Ô�á �á �; �Ø
�× �Ø�æ�� �à �Ü�ß�ß�Ü�Ø�å�æ�� �× �š�Û�Ø�è �å�Ø�æ�� �2 �� �â �Õ�æ�Ø�å�é�Ø�å�� �ß�Ô�� �Ù�Ô�è �á �Ø
�æ�Ô�è �é�Ô�Ú�Ø���Ô�è �ë�� �ã �â �å�ç�Ø�æ���× �Ø���À �Ø�ç�í �¡��

�º �Ô�å�× �Ü�Ø�á �� �× �š�è �á �� �æ�Ô�á �Ö�ç�è �Ô�Ü�å�Ø�� �ã �å�Ü�é�; �� �× �Ø�� �« �� �Û�Ø�Ö�ç�Ô�å�Ø�æ
�Ø�á �� �ß�Ü�Õ�å�Ø�� �; �é�â �ß�è �ç�Ü�â �á �Ÿ�� �Ü�ß�� �Ö�Ô�ã �ç�è �å�Ø�� �Ô�é�Ø�Ö�� �è �á �Ø
�ã �Ô�ç�Ü�Ø�á �Ö�Ø�� �Ü�á �Ù�Ü�á �Ü�Ø�� �ß�à�Ü�á �ç�Ü�à �Ü�ç�; �� �× �Ø�æ�� �Ô�á �Ü�à �Ô�è �ë�¡�� �Æ�â �á
�å�Ø�Ú�Ô�å�× �Ÿ�� �2 �� �ß�Ô�� �Ù�â �Ü�æ�� �æ�Ö�Ü�Ø�á �ç�Ü�Ù�Ü�ä �è �Ø�� �Ø�ç�� �Ô�å�ç�Ü�æ�ç�Ü�ä �è �Ø�Ÿ
�á �â �è �æ�� �å�; �é�: �ß�Ø�� �è �á �Ø�� �Õ�Ü�â �× �Ü�é�Ø�å�æ�Ü�ç�; �� �Ü�á �æ�â �è �ã �9 �â �á �á �; �Ø�� �ä �è �Ü
�é�Ü�ç�� �2 �� �á �â �æ���Ö�F�ç�; �æ�Ÿ���ã �å�Ø�æ�ä �è �Ø���Ü�á �é�Ü�æ�Ü�Õ�ß�Ø�¡

�Ã�ß�â �á �Ú�Ø�í �� �× �Ô�á �æ�� �ß�š�Ü�á �ç�Ü�à �Ü�ç�; �� �× �Ø�� �ß�Ô�� �Ù�Ô�è �á �Ø�� �ã �; �å�Ü�è �å�Õ�Ô�Ü�á �Ø
�2 �� �ç�å�Ô�é�Ø�å�æ�� �è �á �Ø�� �æ�; �å�Ü�Ø�� �× �Ø�� �Ö�â �è �å�ç�æ�  �à �; �ç�å�Ô�Ú�Ø�æ
�æ�â �á �â �å�Ü�æ�; �æ�¡

�½�Ø�Ô�á �  �¿�è �Ö�� �» �¸ �¼�¿�¼�� �é�â �è �æ�� �ã �å�â �ã �â �æ�Ø�� �× �Ø�æ�� �Ù�Ô�Ö�Ø�� �2 �� �Ù�Ô�Ö�Ø
�æ�Ô�Ü�æ�Ü�æ�æ�Ô�á �ç�æ�� �Ô�é�Ø�Ö�� �ß�Ø�æ�� �à �Ô�à �à �Ü�Ù�: �å�Ø�æ�� �Ø�ç�� �â �Ü�æ�Ø�Ô�è �ë�� �× �Ø
�á �â �ç�å�Ø���å�; �Ú�Ü�â �á �Ÿ���Ù�Ü�ß�à �; �æ���Ø�á �� �Ú�å�Ô�á �× �Ø���ã �å�â �ë�Ü�à �Ü�ç�; �¡��
�È�á �� �à �â �à �Ø�á �ç�� �× �š�; �à �Ø�å�é�Ø�Ü�ß�ß�Ø�à �Ø�á �ç�� �Ø�ç�� �× �Ø�� �ã �Ô�å�ç�Ô�Ú�Ø
�ã �â �è �å�� �× �; �Ö�â �è �é�å�Ü�å�� �ß�Ô�� �å�Ü�Ö�Û�Ø�æ�æ�Ø�� �æ�Ô�è �é�Ô�Ú�Ø�� �× �Ø�� �À �Ø�ç�í
�À �; �ç�å�â �ã �â �ß�Ø�� �Ø�ç�� �Ö�â �à �ã �å�Ø�á �× �å�Ø�� �ß�š�Ü�à �ã �â �å�ç�Ô�á �Ö�Ø�� �× �Ø
�ã �å�; �æ�Ø�å�é�Ø�å�� �Ö�Ø�æ���å�Ø�Ù�è �Ú�Ø�æ���á �Ô�ç�è �å�Ø�ß�æ�¡

�Ã�Å�Â �½�¸ �¶ �Ç�¼�Â �Á ���¹ �¼�¿�À �Æ
�´ �À �µ �¼�´ �Á �¶ �¸ ���Á �´ �Ç�È�Å�¸

�¿�Ø�æ���¦ �£ �� �Ø�ç
�¦ �¤�¡�£ �¨ �� �Ô�è �ë
�Å�; �Ö�â �ß�ß�Ø�ç�æ

�] �� �j �v �� �%�� �Y �� �� �� �� �� �� �= �� �� �D �� �e �j �Y �� �� �� �e
�� �� �� �= �� �� �$ �� �j �D �� �� �] �� �j �v �� �%��



�= �. �%�j �� �� �� �� �� �V �Y �J �e �� �� �e �. �J �D �� �� �� �]
�J �. �] �� �� �j �|

�Å�; �Ù�; �å�Ø�á �Ö�Ø�� �á �Ô�ç�Ü�â �á �Ô�ß�Ø�� �× �Ø�� �ß�Ô�� �ã �å�â �ç�Ø�Ö�ç�Ü�â �á �� �× �Ø�� �ß�Ô�� �é�Ü�Ø
�æ�Ô�è �é�Ô�Ú�Ø�Ÿ�� �ß�Ô�� �¿�Ã�Â �� �Ô�Ú�Ü�ç�� �Ô�è �� �ä �è �â �ç�Ü�× �Ü�Ø�á �� �ã �â �è �å�� �ß�Ô
�æ�Ô�è �é�Ø�Ú�Ô�å�× �Ø���× �Ø�æ���Ø�æ�ã �: �Ö�Ø�æ���Ø�ç�� �× �Ø���ß�Ø�è �å�æ���Û�Ô�Õ�Ü�ç�Ô�ç�æ�¡��

�� �� �ç�å�Ô�é�Ø�å�æ�� �æ�Ø�æ�� �Ô�Ö�ç�Ü�â �á �æ�� �× �Ø�� �ç�Ø�å�å�Ô�Ü�á �Ÿ�� �æ�Ø�æ
�Ø�ë�ã �Ø�å�ç�Ü�æ�Ø�æ�� �æ�Ö�Ü�Ø�á �ç�Ü�Ù�Ü�ä �è �Ø�æ�� �Ø�ç�� �æ�Ø�æ�� �Ö�Ô�à �ã �Ô�Ú�á �Ø�æ�� �× �Ø
�æ�Ø�á �æ�Ü�Õ�Ü�ß�Ü�æ�Ô�ç�Ü�â �á �Ÿ�� �ß�š�Ô�æ�æ�â �Ö�Ü�Ô�ç�Ü�â �á �� �à �â �Õ�Ü�ß�Ü�æ�Ø�� �ß�Ø�æ
�Ö�Ü�ç�â �ì �Ø�á �æ�� �ã �â �è �å�� �Ù�Ô�Ü�å�Ø�� �× �Ø�� �Ö�Û�Ô�ä �è �Ø�� �Ý�Ô�å�× �Ü�á �Ÿ�� �Õ�Ô�ß�Ö�â �á
�â �è �� �ã �Ô�å�Ö�� �è �á �� �å�Ø�Ù�è �Ú�Ø�� �ã �â �è �å�� �ß�Ô�� �Õ�Ü�â �× �Ü�é�Ø�å�æ�Ü�ç�; �� �Ø�ç�� �è �á
�Û�Ô�é�å�Ø���ã �â �è �å�� �ß�Ø�æ���â �Ü�æ�Ø�Ô�è �ë�¡

�Ã�å�Ø�á �Ø�í �� �× �Ø�� �ß�Ô�� �Û�Ô�è �ç�Ø�è �å�� �Ø�ç�� �Ô�ã �ã �å�Ø�á �Ø�í �� �2 �� �; �Ö�â �è �ç�Ø�å�� �ß�Ô
�é�Ü�ß�ß�Ø�� �Ô�è �ç�å�Ø�à �Ø�á �ç�Ÿ�� �Ú�å�4 �Ö�Ø�� �2 �� �è �á �Ø�� �Ü�à �à �Ø�å�æ�Ü�â �á
�Ø�ë�Ö�Ø�ã �ç�Ü�â �á �á �Ø�ß�ß�Ø�� �× �Ô�á �æ�� �ß�Ø�� �Ý�Ô�å�× �Ü�á �� �æ�è �æ�ã �Ø�á �× �è �� �× �Ø
�À �Ø�ç�í �� �ã �â �è �å�� �â �Õ�æ�Ø�å�é�Ø�å�� �Ø�ç�� �Ü�× �Ø�á �ç�Ü�Ù�Ü�Ø�å�� �ß�Ø�æ�� �â �Ü�æ�Ø�Ô�è �ë
�è �å�Õ�Ô�Ü�á �æ�¡��

�¸ �á �ç�å�Ø�� �Ö�Ü�Ø�ß�� �Ø�ç�� �ã �Ü�Ø�å�å�Ø�Ÿ�� �× �; �Ö�â �è �é�å�Ø�í �� �ß�Ø�æ�� �Ø�æ�ã �: �Ö�Ø�æ�� �ä �è �Ü
�ã �Ø�è �ã �ß�Ø�á �ç�� �á �â �æ���ç�â �Ü�ç�æ���Ø�ç�� �á �â �æ���Ô�å�Õ�å�Ø�æ�¡��
�Æ�è �å�� �ß�Ø�è �å�� �æ�ç�Ô�á �× �Ÿ�� �å�Ø�ç�å�â �è �é�Ø�í �� �; �Ú�Ô�ß�Ø�à �Ø�á �ç�� �× �Ø�æ
�Ö�â �á �æ�Ø�Ü�ß�æ�� �ã �å�Ô�ç�Ü�ä �è �Ø�æ�Ÿ�� �× �Ø�æ�� �Ù�Ü�Ö�Û�Ø�æ�� �ã �; �× �Ô�Ú�â �Ú�Ü�ä �è �Ø�æ
�Ø�ç�� �× �Ø�æ���æ�â �ß�è �ç�Ü�â �á �æ���Ö�â �á �Ö�å�: �ç�Ø�æ��
�ã �â �è �å�� �Ô�Ö�Ö�è �Ø�Ü�ß�ß�Ü�å�� �Ø�ç�� �ã �å�â �ç�; �Ú�Ø�å��
�ß�Ô���ã �Ø�ç�Ü�ç�Ø���Ù�Ô�è �á �Ø���Ö�Û�Ø�í �� �é�â �è �æ�¡

�É �¼�Æ�¼�Ç�¸ ���· �È���½�´ �Å�· �¼�Á �Æ���Æ�È�Æ�Ã�¸ �Á �· �È���¸ �Ç
�· �¸ �¶ �Â �È�É �¸ �Å�Ç�¸ ���· �¸ �Æ���Â �¼�Æ�¸ �´ �È�Ë ���È�Å�µ �´ �¼�Á �Æ

�¿�Ø�æ���¦ �£ �� �Ø�ç
�¦ �¤�¡�£ �¨ �� �Ô�è �ë
�Å�; �Ö�â �ß�ß�Ø�ç�æ

�] �j �Y �� �= �� �� �9 �� �Y �� �. �D

�] �j �] �V �� �D �� �j

�Ã�â �è �å�� �× �; �Ö�â �è �é�Ü�å�� �ß�Ø�æ���Ô�Ö�ç�Ü�â �á �æ���× �Ø���ß�Ô���¿�Ã�Â ���Û�ç�ç�ã �æ�­�¢�¢�ê �ê �ê �¡�ß�ã �â �¡�Ù�å

https://www.lpo.fr/


�� �V �. �� �J �= ��

�¹ �â �å�ç�� �× �Ø�� �æ�Ø�æ���¤�¨ �¦ �� �Ô�× �Û�; �å�Ø�á �ç�æ�� �Ø�ç�� �Õ�Ô�æ�; �� �2 �� �æ�â �á �� �Å�è �Ö�Û�Ø�å� 
�� �Ö�â �ß�Ø�� �× �Ø�� �À �â �á �ç�â �ì �  �¹ �ß�Ô�á �é�Ü�ß�ß�Ø�Ÿ�� �ß�à�´ �æ�æ�â �Ö�Ü�Ô�ç�Ü�â �á �� �´ �ã �Ü�Ö�â �ß�Ø
�× �è �� �Ã�Ô�ì �æ�� �À �Ø�æ�æ�Ü�á �� �Ø�æ�ç�� �è �á �� �Ô�Ö�ç�Ø�è �å�� �Ö�ß�; �� �× �Ø�� �ß�Ô
�ã �å�; �æ�Ø�å�é�Ô�ç�Ü�â �á �� �× �Ø�æ���ã �â �ß�ß�Ü�á �Ü�æ�Ô�ç�Ø�è �å�æ�¡��

�Ã�â �å�ç�; �Ø�� �ã �Ô�å�� �¦ �¨ �� �Õ�; �á �; �é�â �ß�Ø�æ�� �ã �Ô�æ�æ�Ü�â �á �á �; �æ�Ÿ
�ß�š�Ô�æ�æ�â �Ö�Ü�Ô�ç�Ü�â �á �� �Ù�â �å�à �Ø�� �Ö�Û�Ô�ä �è �Ø�� �Ô�á �á �; �Ø�� �× �Ø�� �Ù�è �ç�è �å�æ
�Ô�ã �Ü�Ö�è �ß�ç�Ø�è �å�æ�� �× �Ø�� �ß�â �Ü�æ�Ü�å�� �Ø�ç�� �æ�Ø�á �æ�Ü�Õ�Ü�ß�Ü�æ�Ø�� �ã �ß�è �æ�� �× �Ø�� �©�£ �£
�; �Ö�â �ß�Ü�Ø�å�æ�¡��

�Æ�â �á �� �à �â �ç�� �× �à�â �å�× �å�Ø�� �­�� �ç�å�Ô�á �æ�à �Ø�ç�ç�å�Ø�� �ß�Ø�æ�� �Õ�â �á �á �Ø�æ
�ã �å�Ô�ç�Ü�ä �è �Ø�æ�� �ã �â �è �å�� �è �á �Ø�� �Ô�ã �Ü�Ö�è �ß�ç�è �å�Ø�� �× �è �å�Ô�Õ�ß�Ø�Ÿ
�å�Ø�æ�ã �Ø�Ö�ç�è �Ø�è �æ�Ø�� �× �è �� �å�ì �ç�Û�à �Ø�� �× �Ø�æ�� �Ô�Õ�Ø�Ü�ß�ß�Ø�æ�� �Ø�ç�� �× �Ø�� �ß�Ô
�Õ�Ü�â �× �Ü�é�Ø�å�æ�Ü�ç�; �� �ß�â �Ö�Ô�ß�Ø�¡

�¿�Ø�æ�� �Ô�ã �Ü�Ö�è �ß�ç�Ø�è �å�æ�� �é�â �è �æ�� �Ô�Ö�Ö�è �Ø�Ü�ß�ß�Ø�á �ç�� �ã �â �è �å�� �; �Ö�Û�Ô�á �Ú�Ø�å
�Ô�è �ç�â �è �å�� �× �Ø�� �ß�Ô�� �é�Ü�Ø�� �× �Ø�æ�� �Ü�á �æ�Ø�Ö�ç�Ø�æ�� �ã �â �ß�ß�Ü�á �Ü�æ�Ô�ç�Ø�è �å�æ�� �Ø�ç
�× �Ø�æ�� �× �Ô�á �Ú�Ø�å�æ�� �ä �è �Ü�� �ß�Ø�æ�� �à �Ø�á �Ô�Ö�Ø�á �ç�� �› �Ö�â �à �à �Ø�� �ß�Ø�� �Ù�å�Ø�ß�â �á
�2 �� �ã �Ô�ç�ç�Ø�æ���Ý�Ô�è �á �Ø�æ�œ�¡��

�Æ�è �å�� �ß�Ø�� �æ�ç�Ô�á �× �Ÿ�� �é�â �è �æ�� �ã �â �è �å�å�Ø�í �� �× �; �Ö�â �è �é�å�Ü�å�� �× �Ø�æ
�× �â �Ö�è �à �Ø�á �ç�æ�� �ã �; �× �Ô�Ú�â �Ú�Ü�ä �è �Ø�æ�Ÿ�� �× �; �Ú�è �æ�ç�Ø�å�� �Ø�ç�� �Ô�Ö�Û�Ø�ç�Ø�å
�ß�Ø�� �à �Ü�Ø�ß�� �ß�â �Ö�Ô�ß�� �× �Ø�� �ß�š�Ô�æ�æ�â �Ö�Ü�Ô�ç�Ü�â �á �Ÿ�� �Ø�ç�� �à �<�à �Ø�� �ç�Ø�á �ç�Ø�å
�ß�š�Ô�é�Ø�á �ç�è �å�Ø�� �­�� �ß�š�; �ä �è �Ü�ã �Ø�� �é�â �è �æ�� �ã �å�â �ã �â �æ�Ø�å�Ô�� �× �Ø�� �é�â �è �æ
�Ü�á �æ�Ö�å�Ü�å�Ø�� �ã �â �è �å�� �è �á �Ø�� �Ù�è �ç�è �å�Ø�� �Ý�â �è �å�á �; �Ø�� �× �; �Ö�â �è �é�Ø�å�ç�Ø
�Ú�å�Ô�ç�è �Ü�ç�Ø���× �Ü�å�Ø�Ö�ç�Ø�à �Ø�á �ç�� �Ô�è �� �Å�è �Ö�Û�Ø�å�  �� �Ö�â �ß�Ø���”

�Æ�Ç�´ �Á �· ���· �¸ ���Æ�¸ �Á �Æ�¼�µ �¼�¿�¼�Æ�´ �Ç�¼�Â �Á ���¸ �Ç���· �¸ ���É �¸ �Á �Ç�¸

�¿�Ø�æ���¦ �£ �� �Ø�ç
�¦ �¤�¡�£ �¨ �� �Ô�è �ë
�Å�; �Ö�â �ß�ß�Ø�ç�æ

�Ã�â �è �å�� �× �; �Ö�â �è �é�å�Ü�å�� �´ �Ã�¼�¶ �Â �¿�¸ �� �­
�Û�ç�ç�ã �æ�­�¢�¢�ê �ê �ê �¡�Ô�ã �Ü�Ö�è �ß�ç�è �å�Ø� 

�à �Ø�ç�í �¡�Ù�å�¢
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�´ �æ�æ�â �Ö�Ü�Ô�ç�Ü�â �á �� �× �Ø�� �á �Ô�ç�è �å�Ô�ß�Ü�æ�ç�Ø�æ�� �ã �Ô�æ�æ�Ü�â �á �á �; �æ�Ÿ�� �Ç�â �å�Ö�â �ß
�Ô�Ú�Ü�ç�� �ã �â �è �å�� �ß�Ô�� �Ö�â �á �á �Ô�Ü�æ�æ�Ô�á �Ö�Ø�� �Ø�ç�� �ß�Ô�� �æ�Ô�è �é�Ø�Ú�Ô�å�× �Ø�� �× �Ø
�ß�Ô���Õ�Ü�â �× �Ü�é�Ø�å�æ�Ü�ç�; �� �Ø�á �� �¿�â �å�å�Ô�Ü�á �Ø�¡��

�Ã�Ô�å�� �ß�Ø�è �å�æ�� �Ü�á �é�Ø�á �ç�Ô�Ü�å�Ø�æ�� �× �Ø�� �ç�Ø�å�å�Ô�Ü�á �� �Ø�ç�� �ß�Ø�è �å�æ
�Ô�Ö�ç�Ü�â �á �æ�� �× �Ø�� �ã �å�â �ç�Ø�Ö�ç�Ü�â �á �Ÿ�� �Ö�Ø�æ�� �â �Õ�æ�Ø�å�é�Ô�ç�Ø�è �å�æ
�é�Ø�Ü�ß�ß�Ø�á �ç�� �æ�è �å�� �ß�Ø�æ�� �Ø�æ�ã �: �Ö�Ø�æ�� �Ù�å�Ô�Ú�Ü�ß�Ø�æ�� �Ø�ç�� �ß�Ø�è �å�æ
�à �Ü�ß�Ü�Ø�è �ë�� �× �Ø���é�Ü�Ø�¡��

�Æ�è �å�� �ß�Ø�è �å�� �æ�ç�Ô�á �× �Ÿ�� �ß�Ø�æ�� �à �Ø�à �Õ�å�Ø�æ�� �é�â �è �æ�� �ã �å�; �æ�Ø�á �ç�Ø�á �ç
�ß�Ø�è �å�æ�� �Ô�Ö�ç�Ü�â �á �æ�� �Ö�â �á �Ö�å�: �ç�Ø�æ�� �ã �â �è �å�� �ß�Ô�� �ã �å�; �æ�Ø�å�é�Ô�ç�Ü�â �á
�× �Ø���ß�Ô���Ù�Ô�è �á �Ø���ß�â �Ö�Ô�ß�Ø�¡��

�Ä �è �Ø�� �é�â �è �æ�� �æ�â �ì �Ø�í �� �× �; �Õ�è �ç�Ô�á �ç�� �â �è �� �â �Õ�æ�Ø�å�é�Ô�ç�Ø�è �å
�Ô�é�Ø�å�ç�Ü�Ÿ�� �ã �å�â �Ù�Ü�ç�Ø�í �� �× �Ø�� �ß�Ø�è �å�� �Ø�ë�ã �Ø�å�ç�Ü�æ�Ø�� �ã �â �è �å
�× �; �Ö�â �è �é�å�Ü�å�� �ß�Ø�æ�� �å�Ü�Ö�Û�Ø�æ�æ�Ø�æ�� �á �Ô�ç�è �å�Ø�ß�ß�Ø�æ�� �× �Ø�� �á �â �ç�å�Ø
�å�; �Ú�Ü�â �á �¡��
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�¿�Ø�æ���¦ �£ �� �Ø�ç
�¦ �¤�¡�£ �¨ �� �Ô�è �ë
�Å�; �Ö�â �ß�ß�Ø�ç�æ

�Ã�â �è �å�� �× �; �Ö�â �è �é�å�Ü�å�� �ß�Ø�æ���Ô�Ö�ç�Ü�â �á �æ���× �Ø���Ç�Â �Å�¶ �Â �¿���­�� �Û�ç�ç�ã �æ�­�¢�¢�ê �ê �ê �¡�Ô�æ�æ�â �  �ç�â �å�Ö�â �ß�¡�Ù�å
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�¹ �â �á �× �; �Ø�� �æ�è �å�� �ß�š�Ô�Ö�ç�Ü�â �á �� �× �Ü�å�Ø�Ö�ç�Ø�� �Ø�ç�� �ß�Ô�� �× �; �Ù�Ø�á �æ�Ø
�Ô�Ö�Û�Ô�å�á �; �Ø�� �× �Ø�æ�� �â �Ö�; �Ô�á �æ�Ÿ�� �Æ�Ø�Ô�� �Æ�Û�Ø�ã �Û�Ø�å�× �� �¹ �å�Ô�á �Ö�Ø�� �Ø�æ�ç
�ß�š�Â �Á�º �� �× �Ø�� �ã �å�â �ç�Ø�Ö�ç�Ü�â �á �� �à �Ô�å�Ü�á �Ø�� �ã �Ô�å�� �Ø�ë�Ö�Ø�ß�ß�Ø�á �Ö�Ø�¡�� �Æ�Ø�æ
�Õ�; �á �; �é�â �ß�Ø�æ�� �ß�è �ç�ç�Ø�á �ç�� �æ�Ô�á �æ�� �å�Ø�ß�4 �Ö�Û�Ø�� �Ö�â �á �ç�å�Ø�� �ß�Ø
�Õ�å�Ô�Ö�â �á �á �Ô�Ú�Ø�� �Ø�ç�� �ß�Ô�� �× �Ø�æ�ç�å�è �Ö�ç�Ü�â �á �� �× �Ø�æ�� �; �Ö�â �æ�ì �æ�ç�: �à �Ø�æ
�à �Ô�å�Ü�á �æ�¡��

�� �� �ç�å�Ô�é�Ø�å�æ�� �ß�Ø�è �å�æ�� �Ö�Ô�à �ã �Ô�Ú�á �Ø�æ�Ÿ�� �Ü�ß�æ�� �æ�Ø�� �× �å�Ø�æ�æ�Ø�á �ç
�Ö�â �à �à �Ø�� �ß�Ø�� �× �Ø�å�á �Ü�Ø�å�� �å�Ø�à �ã �Ô�å�ç�� �ã �â �è �å�� �ß�Ô�� �æ�è �å�é�Ü�Ø�� �× �Ø�æ
�Ø�æ�ã �: �Ö�Ø�æ���à �Ô�å�Ü�á �Ø�æ���à �Ø�á �Ô�Ö�; �Ø�æ�¡

�� �� �ß�š�â �Ö�Ö�Ô�æ�Ü�â �á �� �× �Ø�� �ß�Ô�� �é�Ø�á �è �Ø�� �Ø�ë�Ö�Ø�ã �ç�Ü�â �á �á �Ø�ß�ß�Ø�� �× �Ø
�Ã�Ô�è �ß�� �Ê �´ �Ç�Æ�Â �Á�� �Ø�ç�� �¿�Ô�à �ì �Ô�� �¸ �Æ�Æ�¸ �À �¿�´ �¿�¼�� �ß�Ø�� �× �Ü�à �Ô�á �Ö�Û�Ø
�¦ �¤�� �à �Ô�Ü�� �¥�£ �¥�©�� �ã �â �è �å�� �ß�Ø�æ�� �¸ �µ �¥�©�Ÿ�� �ß�Ø�æ�� �Õ�; �á �; �é�â �ß�Ø�æ
�Ù�å�Ô�á �9 �Ô�Ü�æ�� �é�â �è �æ�� �Ô�ç�ç�Ø�á �× �Ø�á �ç�� �ã �â �è �å�� �ã �Ô�å�ç�Ô�Ú�Ø�å�� �ß�Ø�è �å�æ
�å�; �Ö�Ü�ç�æ�� �× �Ø�� �à �Ü�æ�æ�Ü�â �á �æ�� �Ø�ç�� �é�â �è �æ�� �æ�Ø�á �æ�Ü�Õ�Ü�ß�Ü�æ�Ø�å�� �Ô�è �ë
�è �å�Ú�Ø�á �Ö�Ø�æ���à �Ô�å�Ü�ç�Ü�à �Ø�æ�¡��

�· �; �Ö�â �è �é�å�Ø�í �� �ß�Ø�è �å�æ�� �Ô�Ö�ç�Ü�â �á �æ�� �Ö�â �á �Ö�å�: �ç�Ø�æ�� �ã �â �è �å�� �ß�Ô
�æ�Ô�è �é�Ø�Ú�Ô�å�× �Ø�� �× �Ø�æ�� �Õ�Ô�ß�Ø�Ü�á �Ø�æ�Ÿ�� �× �Ø�æ�� �× �Ô�è �ã �Û�Ü�á �æ�� �Ø�ç�� �× �Ø
�ß�Ô���Õ�Ü�â �× �Ü�é�Ø�å�æ�Ü�ç�; �� �à �Ô�å�Ü�á �Ø�¡��

�¿�Ø�� �æ�ç�Ô�á �× �� �ã �å�â �ã �â �æ�Ø�å�Ô�� �; �Ú�Ô�ß�Ø�à �Ø�á �ç�� �× �è
�à �Ø�å�Ö�Û�Ô�á �× �Ü�æ�Ü�á �Ú�� �æ�â �ß�Ü�× �Ô�Ü�å�Ø�� �ã �â �è �å�� �æ�â �è �ç�Ø�á �Ü�å
�× �Ü�å�Ø�Ö�ç�Ø�à �Ø�á �ç�� �ß�Ø�è �å�æ�� �Ù�è �ç�è �å�Ø�æ�� �Ü�á �ç�Ø�å�é�Ø�á �ç�Ü�â �á �æ�� �Ø�á
�à �Ø�å�¡

�Æ�Ç�´ �Á �· ���· �¸ ���Æ�¸ �Á �Æ�¼�µ �¼�¿�¼�Æ�´ �Ç�¼�Â �Á ���¸ �Ç���· �¸ ���É �¸ �Á �Ç�¸

�¿�Ø�æ���¦ �£ �¡�£ �¨ �� �Ø�ç
�¦ �¤�¡�£ �¨ �� �Ô�è �ë

�Å�; �Ö�â �ß�ß�Ø�ç�æ���Ø�ç�� �2
�ß�à�´ �å�æ�Ø�á �Ô�ß��

�Ã�â �è �å�� �× �; �Ö�â �è �é�å�Ü�å�� �ß�Ø�æ���Ô�Ö�ç�Ü�â �á �æ���× �Ø���Æ�Ø�Ô���Æ�Û�Ø�ã �Û�Ø�å�× �� �­�� �Û�ç�ç�ã �æ�­�¢�¢�æ�Ø�Ô�æ�Û�Ø�ã �Û�Ø�å�× �¡�Ù�å

�] �� �� �� �] �+ �� �V �+ �� �Y ��
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�´ �Ö�ç�Ø�è �å�æ�� �× �Ø�� �ß�š�â �à �Õ�å�Ø�� �Ô�è �� �æ�Ø�å�é�Ü�Ö�Ø�� �× �Ø�� �á �â �ç�å�Ø�� �Ö�Ô�× �å�Ø
�× �Ø�� �é�Ü�Ø�Ÿ�� �ß�Ø�æ�� �Ô�Ú�Ø�á �ç�æ�� �× �Ø�� �ß�Ô�� �Ã�å�â �ã �å�Ø�ç�; �� �È�å�Õ�Ô�Ü�á �Ø
�é�Ø�Ü�ß�ß�Ø�á �ç�� �ä �è �â �ç�Ü�× �Ü�Ø�á �á �Ø�à �Ø�á �ç�� �æ�è �å�� �ß�š�Û�ì �Ú�Ü�: �á �Ø�� �Ø�ç�� �ß�Ô
�Õ�Ø�Ô�è �ç�; �� �× �Ø���á �â �ç�å�Ø���é�Ü�ß�ß�Ø�¡��

�´ �è �  �× �Ø�ß�2 �� �× �è �� �æ�Ü�à �ã �ß�Ø�� �á �Ø�ç�ç�â �ì �Ô�Ú�Ø�Ÿ�� �Ö�Ø�� �æ�Ø�å�é�Ü�Ö�Ø�� �Ý�â �è �Ø
�è �á �� �å�F�ß�Ø�� �Ö�å�è �Ö�Ü�Ô�ß�� �× �Ô�á �æ�� �ß�Ô�� �ã �å�; �æ�Ø�å�é�Ô�ç�Ü�â �á �� �× �Ø�æ
�; �Ö�â �æ�ì �æ�ç�: �à �Ø�æ�� �è �å�Õ�Ô�Ü�á �æ�� �Ø�á �� �ß�è �ç�ç�Ô�á �ç�� �Ö�â �á �ç�å�Ø�� �ß�Ø�æ
�ã �â �ß�ß�è �ç�Ü�â �á �æ�� �Ø�ç�� �Ø�á �� �Ú�; �å�Ô�á �ç�� �ß�Ø�æ�� �× �; �Ö�Û�Ø�ç�æ�� �ä �è �Ü
�à �Ø�á �Ô�Ö�Ø�á �ç�� �á �â �ç�å�Ø�� �Ø�á �é�Ü�å�â �á �á �Ø�à �Ø�á �ç�� �ã �å�â �Ö�Û�Ø�¡�� �È�á �Ø
�é�Ü�ß�ß�Ø�� �ã �å�â �ã �å�Ø�Ÿ�� �Ö�à�Ø�æ�ç�� �è �á �Ø�� �é�Ü�ß�ß�Ø�� �â �K�� �ß�Ô�� �Õ�Ü�â �× �Ü�é�Ø�å�æ�Ü�ç�;
�ã �Ø�è �ç�� �å�Ø�æ�ã �Ü�å�Ø�å�¡

�Æ�è �å�� �ß�Ø�è �å�� �æ�ç�Ô�á �× �Ÿ�� �ß�Ø�æ�� �Ô�Ú�Ø�á �ç�æ�� �é�â �è �æ�� �ã �å�; �æ�Ø�á �ç�Ø�á �ç�� �ß�Ø�æ
�à �â �ì �Ø�á �æ�� �Ü�á �á �â �é�Ô�á �ç�æ�� �à �Ü�æ�� �Ø�á �� �• �è �é�å�Ø�� �ã �â �è �å
�Ø�á �ç�å�Ø�ç�Ø�á �Ü�å�� �À �Ø�ç�í �� �Ø�ç�� �ß�Ø�æ�� �Ú�Ø�æ�ç�Ø�æ�� �æ�Ü�à �ã �ß�Ø�æ�� �ã �â �è �å
�å�; �× �è �Ü�å�Ø�� �á �â �ç�å�Ø�� �Ü�à �ã �Ô�Ö�ç�� �æ�è �å�� �ß�Ô�� �ã �å�â �ã �å�Ø�ç�; �� �× �Ø�� �á �â �æ
�å�è �Ø�æ�¡��

�Ã�å�â �Ù�Ü�ç�Ø�í �� �× �Ø�� �ß�Ø�è �å�� �ã �å�; �æ�Ø�á �Ö�Ø�� �ã �â �è �å�� �; �Ö�Û�Ô�á �Ú�Ø�å�� �æ�è �å�� �ß�Ø
�ç�å�Ü�Ÿ�� �ß�Ô�� �Ú�Ø�æ�ç�Ü�â �á �� �× �Ø�æ�� �× �; �Ö�Û�Ø�ç�æ�� �æ�Ô�è �é�Ô�Ú�Ø�æ�� �Ø�ç
�× �; �Ö�â �è �é�å�Ü�å�� �ß�Ø�æ�� �Ö�â �è �ß�Ü�æ�æ�Ø�æ�� �× �š�è �á �� �æ�Ø�å�é�Ü�Ö�Ø
�Ü�á �× �Ü�æ�ã �Ø�á �æ�Ô�Õ�ß�Ø���Ô�è �� �Õ�Ü�Ø�á �  �<�ç�å�Ø���× �Ø���ç�â �è �æ�¡��

�Æ�Ç�´ �Á �· ���· �¸ ���Æ�¸ �Á �Æ�¼�µ �¼�¿�¼�Æ�´ �Ç�¼�Â �Á

�¿�Ø�æ���¦ �£ �¡�£ �¨ �� �Ø�ç
�¦ �¤�¡�£ �¨ �� �Ô�è �ë
�Å�; �Ö�â �ß�ß�Ø�ç�æ
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�� �. �Y �� �� �e �. �J �D �� �V �Y �J �V �Y �� �e �� �� �j �Y �� �� �. �D ��
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�É�; �å�Ü�ç�Ô�Õ�ß�Ø�� �ã �Ü�ß�Ü�Ø�å�� �× �Ø�� �ß�š�; �Ö�â �á �â �à �Ü�Ø�� �Ö�Ü�å�Ö�è �ß�Ô�Ü�å�Ø�� �æ�è �å
�á �â �ç�å�Ø�� �ç�Ø�å�å�Ü�ç�â �Ü�å�Ø�Ÿ�� �ß�Ô�� �· �Ü�å�Ø�Ö�ç�Ü�â �á �� �× �Ø�æ�� �· �; �Ö�Û�Ø�ç�æ
�Ô�Ö�Ö�â �à �ã �Ô�Ú�á �Ø�� �ß�Ø�æ�� �Ö�Ü�ç�â �ì �Ø�á �æ�� �é�Ø�å�æ�� �è �á �Ø�� �Ú�Ø�æ�ç�Ü�â �á
�ã �ß�è �æ�� �å�Ø�æ�ã �â �á �æ�Ô�Õ�ß�Ø�� �× �Ø�� �ß�Ø�è �å�æ�� �å�Ø�æ�æ�â �è �å�Ö�Ø�æ�¡�� �Æ�â �á
�â �Õ�Ý�Ø�Ö�ç�Ü�Ù�� �­�� �ç�å�Ô�á �æ�Ù�â �å�à �Ø�å�� �á �â �æ�� �Û�Ô�Õ�Ü�ç�è �× �Ø�æ�� �ã �â �è �å
�å�; �× �è �Ü�å�Ø�� �ß�Ø�æ�� �× �; �Ö�Û�Ø�ç�æ�� �2 �� �ß�Ô�� �æ�â �è �å�Ö�Ø�� �Ø�ç�� �à �Ô�ë�Ü�à �Ü�æ�Ø�å
�ß�Ø���å�Ø�Ö�ì �Ö�ß�Ô�Ú�Ø�¡��

�¸ �á �� �Ú�è �Ü�× �Ô�á �ç�� �ß�Ø�æ�� �Û�Ô�Õ�Ü�ç�Ô�á �ç�æ�� �é�Ø�å�æ�� �ß�Ø�� �Ö�â �à �ã �â �æ�ç�Ô�Ú�Ø
�â �è �� �ß�Ø�� �å�; �Ø�à �ã �ß�â �Ü�Ÿ�� �Ø�ß�ß�Ø�� �Ù�Ô�Ü�ç�� �× �è �� �× �; �Ö�Û�Ø�ç�� �è �á �Ø
�å�Ø�æ�æ�â �è �å�Ö�Ø�� �Ø�ç�� �ã �Ô�å�ç�Ü�Ö�Ü�ã �Ø�� �Ô�Ö�ç�Ü�é�Ø�à �Ø�á �ç�� �2 �� �ß�Ô
�ã �å�â �ç�Ø�Ö�ç�Ü�â �á �� �× �Ø���á �â �ç�å�Ø���Ø�á �é�Ü�å�â �á �á �Ø�à �Ø�á �ç�� �ß�â �Ö�Ô�ß�¡

�É�Ø�á �Ø�í �� �× �â �á �Ö�� �× �; �Ö�â �è �é�å�Ü�å�� �ß�Ø�æ�� �æ�â �ß�è �ç�Ü�â �á �æ�� �Ö�â �á �Ö�å�: �ç�Ø�æ
�ã �â �è �å�� �æ�Ü�à �ã �ß�Ü�Ù�Ü�Ø�å�� �é�â �ç�å�Ø�� �ä �è �â �ç�Ü�× �Ü�Ø�á �� �ç�â �è �ç�� �Ø�á
�ã �å�; �æ�Ø�å�é�Ô�á �ç�� �ß�Ô�� �ã �ß�Ô�á �: �ç�Ø�¡�� �¿�Ø�æ�� �Ô�Ú�Ø�á �ç�æ�� �× �Ø
�ß�š�¸ �è �å�â �à �; �ç�å�â �ã �â �ß�Ø�� �é�â �è �æ�� �ã �Ô�å�ç�Ô�Ú�Ø�á �ç�� �ß�Ø�è �å�æ
�à �Ø�Ü�ß�ß�Ø�è �å�Ø�æ�� �Ô�æ�ç�è �Ö�Ø�æ�� �­�� �à �Ô�@�ç�å�Ü�æ�Ø�å�� �ß�Ø�æ�� �Ö�â �á �æ�Ü�Ú�á �Ø�æ
�× �Ø�� �ç�å�Ü�Ÿ�� �æ�Ø�� �ß�Ô�á �Ö�Ø�å�� �× �Ô�á �æ�� �ß�Ø�� �Ö�â �à �ã �â �æ�ç�Ô�Ú�Ø�� �â �è
�Ø�á �Ö�â �å�Ø�� �× �; �Ö�â �è �é�å�Ü�å�� �ß�Ø�æ�� �Õ�â �å�á �Ø�æ�� �× �Ø�� �Ö�â �ß�ß�Ø�Ö�ç�Ø�� �× �Ø
�ã �å�â �ë�Ü�à �Ü�ç�; �¡

�Æ�Ç�´ �Á �· ���· �¸ ���Æ�¸ �Á �Æ�¼�µ �¼�¿�¼�Æ�´ �Ç�¼�Â �Á

�¿�Ø�æ���¦ �£ �¡�£ �¨
�¦ �¤�¡�£ �¨ �� �Ô�è �ë
�Å�; �Ö�â �ß�ß�Ø�ç�æ

�Û�ç�ç�ã �æ�­�¢�¢�ê �ê �ê �¡�Ø�è �å�â �à �Ø�ç�å�â �ã �â �ß�Ø�à �Ø�ç�í �¡�Ø�è

�� �. �Y �� �� �e �. �J �D �� �� �� �] �� �� �� �� �+ �� �e �]
�� �� �j �Y �J �C �� �e �Y �J �V �J �= �� �� �� �� �� �C �� �e �‚ ��
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�» �F�ã �Ü�ç�Ô�ß�� �ã �â �è �å�� �ß�Ø�æ�� �Ô�á �Ü�à �Ô�è �ë�� �æ�Ô�è �é�Ô�Ú�Ø�æ�� �Õ�ß�Ø�æ�æ�; �æ�� �â �è
�â �å�ã �Û�Ø�ß�Ü�á �æ�Ÿ�� �ß�Ø�� �¶ �Ø�á �ç�å�Ø�� �× �Ø�� �Æ�Ô�è �é�Ø�Ú�Ô�å�× �Ø�� �× �Ø�� �ß�Ô
�¹ �Ô�è �á �Ø�� �¿�â �å�å�Ô�Ü�á �Ø�� �Ø�æ�ç�� �ß�š�Ô�Ö�ç�Ø�è �å�� �× �Ø�� �ç�Ø�å�å�Ô�Ü�á
�Ü�á �× �Ü�æ�ã �Ø�á �æ�Ô�Õ�ß�Ø�� �2 �� �ß�Ô�� �æ�è �å�é�Ü�Ø�� �× �Ø�� �á �â �ç�å�Ø�� �Ù�Ô�è �á �Ø
�å�; �Ú�Ü�â �á �Ô�ß�Ø�¡��

�´ �è �  �× �Ø�ß�2 �� �× �Ø�æ�� �æ�â �Ü�á �æ�� �× �š�è �å�Ú�Ø�á �Ö�Ø�Ÿ�� �ß�Ø�� �Ö�Ø�á �ç�å�Ø�� �à �: �á �Ø
�è �á �Ø�� �à �Ü�æ�æ�Ü�â �á �� �× �Ø�� �æ�Ø�á �æ�Ü�Õ�Ü�ß�Ü�æ�Ô�ç�Ü�â �á �� �Ö�å�è �Ö�Ü�Ô�ß�Ø�� �­
�Ö�â �à �ã �å�Ø�á �× �å�Ø�� �ß�Ø�æ�� �Ô�á �Ü�à �Ô�è �ë�� �× �Ø�� �á �â �æ�� �Ù�â �å�<�ç�æ�� �Ø�ç�� �× �Ø
�á �â �æ�� �ã �ß�Ô�Ü�á �Ø�æ�� �ã �â �è �å�� �à �Ü�Ø�è �ë�� �ß�Ø�æ�� �å�Ø�æ�ã �Ø�Ö�ç�Ø�å�� �Ø�ç�� �; �é�Ü�ç�Ø�å
�ß�Ø�æ���Ô�Ö�Ö�Ü�× �Ø�á �ç�æ���× �è �� �ä �è �â �ç�Ü�× �Ü�Ø�á �¡
�· �Ô�á �æ�� �ß�Ø�� �½�Ô�å�× �Ü�á �� �× �Ø�æ�� �Æ�Ü�à �ã �ß�Ø�æ�Ÿ�� �ß�Ô�Ü�æ�æ�Ø�í �  �é�â �è �æ
�; �à �Ø�å�é�Ø�Ü�ß�ß�Ø�å�� �ã �Ô�å�� �× �Ø�æ�� �æ�ç�Ô�ç�è �Ø�æ�� �Ô�á �Ü�à �Ô�ß�Ü�: �å�Ø�æ�� �ä �è �Ü
�Ú�Ô�å�× �Ø�á �ç�� �ß�š�Ø�á �ç�å�; �Ø���× �è �� �æ�ç�Ô�á �× �¡��

�¿�Ø�æ�� �ã �Ô�æ�æ�Ü�â �á �á �; �æ�� �× �è �� �¶ �Æ�¹ �¿�� �é�â �è �æ�� �Ü�á �é�Ü�ç�Ø�á �ç
�; �Ú�Ô�ß�Ø�à �Ø�á �ç�� �2 �� �× �; �Ö�â �è �é�å�Ü�å�� �ß�Ø�� �à �Ô�Ý�Ø�æ�ç�è �Ø�è �ë�� �Ã�ì �Ú�Ô�å�Ú�è �Ø
�2 �� �ç�å�Ô�é�Ø�å�æ�� �è �á �Ø�� �Ø�ë�ã �â �æ�Ü�ç�Ü�â �á �� �× �; �× �Ü�; �Ø�Ÿ�� �ç�Ô�á �× �Ü�æ�� �ä �è �Ø
�ß�Ø�æ�� �ã �ß�è �æ�� �Ý�Ø�è �á �Ø�æ�� �ã �â �è �å�å�â �á �ç�� �æ�š�Ø�ë�ã �å�Ü�à �Ø�å�� �é�Ü�Ô�� �× �Ø�æ
�Ô�ç�Ø�ß�Ü�Ø�å�æ���Ö�â �ß�â �å�Ü�Ô�Ú�Ø�æ�¡��

�È�á �Ø�� �â �Ö�Ö�Ô�æ�Ü�â �á �� �è �á �Ü�ä �è �Ø�� �× �š�Ô�ã �ã �å�Ø�á �× �å�Ø�� �ß�Ø�æ�� �Õ�â �á �æ
�å�; �Ù�ß�Ø�ë�Ø�æ�� �ã �â �è �å�� �Ö�â �Û�Ô�Õ�Ü�ç�Ø�å�� �æ�Ø�å�Ø�Ü�á �Ø�à �Ø�á �ç�� �Ô�é�Ø�Ö�� �ß�Ô
�á �Ô�ç�è �å�Ø���æ�Ô�è �é�Ô�Ú�Ø�¡

�Æ�Ç�´ �Á �· ���· �¸ ���Æ�¸ �Á �Æ�¼�µ �¼�¿�¼�Æ�´ �Ç�¼�Â �Á ���¸ �Ç���· �¸ ���É �¸ �Á �Ç�¸

�¿�Ø�æ���¦ �£ �� �Ø�ç
�¦ �¤�¡�£ �¨ �� �Ô�è �ë
�Å�; �Ö�â �ß�ß�Ø�ç�æ

�Ã�â �è �å�� �× �; �Ö�â �è �é�å�Ü�å�� �ß�Ø�æ���Ô�Ö�ç�Ü�â �á �æ���× �è �� �¶ �Æ�¹ �¿�� �­�Û�ç�ç�ã �æ�­�¢�¢�ê �ê �ê �¡�Ö�æ�Ù�ß�¡�Ù�å

�� �� �D �e �Y �� �� �� �� �� �] �� �j �v �� �%�� �Y �� �� �� �� �� �� �= ��
�$ �� �j �D �� �� �= �J �Y �Y �� �. �D ��
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�¶ �Ø�ç�ç�Ø�� �Ô�æ�æ�â �Ö�Ü�Ô�ç�Ü�â �á �� �Ö�Ü�ç�â �ì �Ø�á �á �Ø�Ÿ�� �ß�â �Ö�Ô�ß�Ø�� �Ø�ç
�Ü�á �× �; �ã �Ø�á �× �Ô�á �ç�Ø�Ÿ�� �æ�Ô�á �æ�� �Ô�ç�ç�Ô�Ö�Û�Ø�� �ã �Ô�å�ç�Ü�æ�Ô�á �Ø
�æ�š�Ø�á �Ú�Ô�Ú�Ø�� �ã �â �è �å�� �ß�Ô�� �ã �å�; �æ�Ø�å�é�Ô�ç�Ü�â �á �� �× �Ø�æ�� �Õ�Ü�Ø�á �æ
�Ö�â �à �à �è �á �æ�� �› �Ø�Ô�è �Ÿ�� �Ô�Ü�å�Ÿ�� �æ�â �ß�æ�Ÿ�� �Ô�ß�Ü�à �Ø�á �ç�Ô�ç�Ü�â �á �œ�� �Ù�Ô�Ö�Ø�� �2
�è �á �Ø���æ�Ü�ç�è �Ô�ç�Ü�â �á �� �Ý�è �Ú�; �Ø���è �å�Ú�Ø�á �ç�Ø���Ø�ç�� �ã �å�; �â �Ö�Ö�è �ã �Ô�á �ç�Ø�¡

�Æ�â �á �� �Ô�Ö�ç�Ü�â �á �� �æ�š�Ô�å�ç�Ü�Ö�è �ß�Ø�� �Ô�è �ç�â �è �å�� �× �Ø�� �ç�å�â �Ü�æ�� �Ú�å�Ô�á �× �æ
�Ô�ë�Ø�æ���­

�Â �Õ�æ�Ø�å�é �Ø�å�� �Ø�ç�� �× �â �Ö�è �à �Ø�á �ç�Ø�å�� �­�� �Æ�è �Ü�é�å�Ø�� �ß�š�; �ç�Ô�ç�� �× �Ø�æ
�Õ�Ü�Ø�á �æ�� �Ö�â �à �à �è �á �æ�� �Ø�á �� �Ö�å�â �Ü�æ�Ô�á �ç�� �× �Ø�æ�� �× �â �á �á �; �Ø�æ
�æ�Ö�Ü�Ø�á �ç�Ü�Ù�Ü�ä �è �Ø�æ�� �Ù�Ü�Ô�Õ�ß�Ø�æ�� �Ø�ç�� �ß�Ø�æ�� �Ö�â �á �æ�ç�Ô�ç�æ
�ä �è �â �ç�Ü�× �Ü�Ø�á �æ�� �× �Ø�æ�� �Ö�Ü�ç�â �ì �Ø�á �æ�� �ã �â �è �å�� �à �Ü�Ø�è �ë
�æ�š�Ü�á �Ù�â �å�à �Ø�å�� �Ö�â �ß�ß�Ø�Ö�ç�Ü�é�Ø�à �Ø�á �ç�¡

�� �Ö�Û�Ô�á �Ú�Ø�å�� �Ø�ç�� �× �; �Õ�Ô�ç�ç�å�Ø�� �­�� �Â �å�Ú�Ô�á �Ü�æ�Ø�å�� �× �Ø�æ
�Ô�ç�Ø�ß�Ü�Ø�å�æ�� �Ö�Ü�ç�â �ì �Ø�á �æ�� �ã �â �è �å�� �Ü�× �Ø�á �ç�Ü�Ù�Ü�Ø�å�� �× �Ø�æ
�æ�â �ß�è �ç�Ü�â �á �æ�� �× �; �à �â �Ö�å�Ô�ç�Ü�ä �è �Ø�æ�� �Ø�ç�� �; �Ö�â �ß�â �Ú�Ü�ä �è �Ø�æ�Ÿ
�Ú�Ô�å�Ô�á �ç�Ü�æ�æ�Ô�á �ç�� �ß�Ô�� �ä �è �Ô�ß�Ü�ç�; �� �× �Ø�� �é�Ü�Ø�� �Ø�ç�� �ß�Ô�� �ã �Ô�Ü�ë
�æ�â �Ö�Ü�Ô�ß�Ø�¡

�Æ�Ø�á �æ�Ü�Õ�Ü�ß�Ü�æ�Ø�å�� �Ø�ç�� �ã �å�â �ã �â �æ�Ø�å�� �­�� �Ã�Ô�å�ç�Ô�Ú�Ø�å�� �Ö�Ø�æ
�æ�â �ß�è �ç�Ü�â �á �æ�� �Ô�é�Ø�Ö�� �ß�Ø�� �ã �è �Õ�ß�Ü�Ö�� �Ø�ç�� �ß�Ø�æ�� �× �; �Ö�Ü�× �Ø�è �å�æ
�ß�â �Ö�Ô�è �ë�¡�� �¿�š�Ô�æ�æ�â �Ö�Ü�Ô�ç�Ü�â �á �� �Ô�� �Ö�â �á �Ö�å�; �ç�Ü�æ�; �� �Ö�Ø�ç�ç�Ø
�× �; �à �Ô�å�Ö�Û�Ø�� �Ø�á �� �ã �è �Õ�ß�Ü�Ô�á �ç�Ÿ�� �Ø�á �� �à �Ô�å�æ�� �¥�£ �¥�©�Ÿ�� �æ�â �á
�ã �å�Ø�à �Ü�Ø�å�� �Ã�ß�Ô�á �� �ß�â �Ö�Ô�ß�� �Ö�Ü�ç�â �ì �Ø�á �� �× �Ø�æ�� �Ö�â �à �à �è �á �æ�Ÿ
�æ�ç�å�è �Ö�ç�è �å�; �� �Ô�è �ç�â �è �å�� �× �Ø���¤�¦ �� �ç�Û�: �à �Ø�æ���× �š�Ô�Ö�ç�Ü�â �á �¡

�Æ�Ç�´ �Á �· ���· �¸ ���Æ�¸ �Á �Æ�¼�µ �¼�¿�¼�Æ�´ �Ç�¼�Â �Á

�¿�Ø���¦ �£ �¡�£ �¨ �� �Ô�è �ë
�Å�; �Ö�â �ß�ß�Ø�ç�æ

�Û�ç�ç�ã �æ�­�¢�¢�â �Õ�æ�Ø�å�é�Ô�ç�â �Ü�å�Ø�× �Ø�æ�Ö�â �à �à �è �á �æ�¡�Ù�å

�J �� �] �� �Y �v �� �e �J �. �Y �� �� �� �. �e �J �} �� �D �� �� �� �]
�� �J �C �C �j �D �]
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�= �J �Y �Y �� �. �D �� �� �D �� �e �j �Y ��
�� �D �v �. �Y �J �D �D �� �C �� �D �e

�¹ �; �× �; �å�Ô�ç�Ü�â �á �� �å�; �Ú�Ü�â �á �Ô�ß�Ø�� �× �Ø�æ�� �Ô�æ�æ�â �Ö�Ü�Ô�ç�Ü�â �á �æ�� �× �Ø
�ã �å�â �ç�Ø�Ö�ç�Ü�â �á �� �× �Ø�� �ß�Ô�� �á �Ô�ç�è �å�Ø�Ÿ�� �¿�Á�¸ �� �Ø�æ�ç�� �ß�Ô�� �é�â �Ü�ë�� �× �Ø
�ß�š�Ø�á �é�Ü�å�â �á �á �Ø�à �Ø�á �ç�� �Ø�á �� �¿�â �å�å�Ô�Ü�á �Ø�� �× �Ø�ã �è �Ü�æ�� �ã �ß�è �æ�� �× �Ø�� �¨ �£
�Ô�á �æ�¡�� �¸ �ß�ß�Ø�� �å�Ø�Ú�å�â �è �ã �Ø�� �× �Ø�æ�� �ã �Ô�æ�æ�Ü�â �á �á �; �æ�� �ã �â �è �å�� �Ô�Ú�Ü�å
�æ�è �å�� �ç�â �è �æ�� �ß�Ø�æ�� �Ù�å�â �á �ç�æ�� �­�� �ã �å�â �ç�Ø�Ö�ç�Ü�â �á �� �× �Ø�� �ß�š�Ø�Ô�è �Ÿ�� �× �Ø�æ
�ã �Ô�ì �æ�Ô�Ú�Ø�æ�Ÿ���× �Ø���ß�Ô���Ù�Ô�è �á �Ø���Ø�ç�� �× �Ø���ß�Ô���Ù�ß�â �å�Ø�¡��

�É�; �å�Ü�ç�Ô�Õ�ß�Ø�� �æ�Ø�á �ç�Ü�á �Ø�ß�ß�Ø�Ÿ�� �Ø�ß�ß�Ø�� �é�Ø�Ü�ß�ß�Ø�� �Ô�è �� �å�Ø�æ�ã �Ø�Ö�ç�� �× �Ø�æ
�ß�â �Ü�æ�� �Ø�á �é�Ü�å�â �á �á �Ø�à �Ø�á �ç�Ô�ß�Ø�æ�� �Ø�ç�� �Ô�Ö�Ö�â �à �ã �Ô�Ú�á �Ø�� �ß�Ô
�ç�å�Ô�á �æ�Ü�ç�Ü�â �á �� �; �Ö�â �ß�â �Ú�Ü�ä �è �Ø���× �Ø���á �â �æ���ç�Ø�å�å�Ü�ç�â �Ü�å�Ø�æ�¡
�¿�Ø�æ�� �Õ�; �á �; �é�â �ß�Ø�æ�� �× �Ø�� �¿�Á�¸ �� �é�â �è �æ�� �Ô�Ö�Ö�è �Ø�Ü�ß�ß�Ø�á �ç�� �ã �â �è �å
�é�â �è �æ�� �ã �å�; �æ�Ø�á �ç�Ø�å�� �ß�Ø�æ�� �Ú�å�Ô�á �× �æ�� �Ø�á �Ý�Ø�è �ë�� �; �Ö�â �ß�â �Ú�Ü�ä �è �Ø�æ
�× �Ø�� �á �â �ç�å�Ø�� �å�; �Ú�Ü�â �á �¡�� �´ �ã �ã �å�Ø�á �Ø�í �� �Ø�á �� �ã �ß�è �æ�� �æ�è �å�� �ß�Ø�æ
�Ö�â �à �Õ�Ô�ç�æ�� �Ô�Ö�ç�è �Ø�ß�æ�� �ã �â �è �å�� �ã �å�; �æ�Ø�å�é�Ø�å�� �á �â �æ
�å�Ø�æ�æ�â �è �å�Ö�Ø�æ���á �Ô�ç�è �å�Ø�ß�ß�Ø�æ�¡��

�¶ �š�Ø�æ�ç�� �ß�š�Ø�á �× �å�â �Ü�ç�� �Ü�× �; �Ô�ß�� �ã �â �è �å�� �Ö�â �à �ã �å�Ø�á �× �å�Ø���Ö�â �à �à �Ø�á �ç
�æ�š�Ø�á �Ú�Ô�Ú�Ø�å�� �Ö�â �á �Ö�å�: �ç�Ø�à �Ø�á �ç�� �2 �� �ß�š�; �Ö�Û�Ø�ß�ß�Ø�� �× �Ø�� �ß�Ô
�¿�â �å�å�Ô�Ü�á �Ø�� �Ø�ç�� �å�Ø�Ý�â �Ü�á �× �å�Ø�� �è �á �� �à �â �è �é�Ø�à �Ø�á �ç�� �Ö�Ü�ç�â �ì �Ø�á
�ä �è �Ü���ã �ß�Ô�Ö�Ø���ß�Ô���á �Ô�ç�è �å�Ø���Ô�è �� �Ö�• �è �å�� �× �Ø���ß�š�Ô�é�Ø�á �Ü�å�¡

�Æ�Ç�´ �Á �· ���· �¸ ���Æ�¸ �Á �Æ�¼�µ �¼�¿�¼�Æ�´ �Ç�¼�Â �Á

�¿�Ø���¦ �£ �¡�£ �¨ �� �Ô�è �ë
�Å�; �Ö�â �ß�ß�Ø�ç�æ

�Û�ç�ç�ã �æ�­�¢�¢�ê �ê �ê �¡�ß�â �å�å�Ô�Ü�á �Ø�á �Ô�ç�è �å�Ø�Ø�á �é�Ü�å�â �á �á �Ø�à �Ø�á �ç�¡�Ù�å

https://www.lorrainenatureenvironnement.fr/


�¿�Ô�� �Ã�Ø�á �æ�; �Ø�� �Æ�Ô�è �é�Ô�Ú�Ø�� �Ø�æ�ç�� �è �á �Ø�� �ß�Ü�Õ�å�Ô�Ü�å�Ü�Ø�� �à �Ø�æ�æ�Ü�á �Ø
�Ø�á �Ú�Ô�Ú�; �Ø�Ÿ�� �æ�ã �; �Ö�Ü�Ô�ß�Ü�æ�; �Ø�� �× �Ô�á �æ�� �ß�š�; �Ö�â �ß�â �Ú�Ü�Ø�Ÿ�� �ß�Ô
�á �Ô�ç�è �å�Ø�� �Ø�ç�� �ß�Ø�æ�� �Ô�ß�ç�Ø�å�á �Ô�ç�Ü�é�Ø�æ�� �× �è �å�Ô�Õ�ß�Ø�æ�Ÿ�� �Ô�æ�æ�â �Ö�Ü�; �Ø
�ã �â �è �å�� �ß�à�â �Ö�Ö�Ô�æ�Ü�â �á �� �2 �� �Â �ã �Ø�á �Ù�Ü�Ø�ß�× �Ÿ�� �è �á �Ø�� �å�Ø�é�è �Ø
�á �è �à �; �å�Ü�ä �è �Ø�� �Ø�ç�� �ã �Ô�ã �Ü�Ø�å�� �× �; �× �Ü�; �Ø�� �Ô�è �� �ã �Ô�ì �æ�Ô�Ú�Ø�� �Ø�ç�� �2
�ß�š�Ô�à �; �á �Ô�Ú�Ø�à �Ø�á �ç�� �× �è �� �ç�Ø�å�å�Ü�ç�â �Ü�å�Ø�¡��

�¸ �á �æ�Ø�à �Õ�ß�Ø�Ÿ�� �Ö�Ø�æ�� �× �Ø�è �ë�� �Ø�á �ç�Ü�ç�; �æ�� �â �Ù�Ù�å�Ø�á �ç�� �è �á �� �Ø�æ�ã �Ô�Ö�Ø
�× �Ø�� �å�; �Ù�ß�Ø�ë�Ü�â �á �� �Ø�ç�� �× �Ø�� �ç�å�Ô�á �æ�à �Ü�æ�æ�Ü�â �á �� �ã �â �è �å�� �á �â �è �å�å�Ü�å
�á �â �ç�å�Ø�� �Ü�à �Ô�Ú�Ü�á �Ô�Ü�å�Ø�� �Ø�ç�� �Ô�ã �ã �å�â �Ù�â �á �× �Ü�å�� �á �â �æ
�Ö�â �á �á �Ô�Ü�æ�æ�Ô�á �Ö�Ø�æ���æ�è �å�� �ß�Ø���é�Ü�é�Ô�á �ç�¡

�Å�Ø�ç�å�â �è �é�Ø�í �� �è �á �Ø�� �æ�; �ß�Ø�Ö�ç�Ü�â �á �� �× �š�â �è �é�å�Ô�Ú�Ø�æ�� �Ô�è �ç�â �è �å�� �× �Ø
�ß�Ô�� �Õ�Ü�â �× �Ü�é�Ø�å�æ�Ü�ç�; �� �Ø�ç�� �× �è �� �ã �Ô�ì �æ�Ô�Ú�Ø�¡�� �¿�Ô�� �ß�Ü�Õ�å�Ô�Ü�å�Ü�Ø
�ã �å�â �ã �â �æ�Ø�å�Ô�� �á �â �ç�Ô�à �à �Ø�á �ç�� �ß�Ø�æ�� �ß�Ü�é�å�Ø�æ�� �× �Ø�æ�� �Ô�è �ç�Ø�è �å�æ
�Ü�á �é�Ü�ç�; �æ���Ô�è �ë�� �ç�Ô�Õ�ß�Ø�æ���å�â �á �× �Ø�æ���× �è �� �æ�Ô�à �Ø�× �Ü���­

�¿�Ø�æ���Ù�â �å�<�ç�æ���è �å�Õ�Ô�Ü�á �Ø�æ��
�¿�Ô���Ú�Ø�æ�ç�Ü�â �á ���× �è �å�Ô�Õ�ß�Ø���× �Ø���ß�š�Ø�Ô�è
�¿�Ô���Ö�Ø�Ü�á �ç�è �å�Ø���Ô�ß�Ü�à �Ø�á �ç�Ô�Ü�å�Ø��

�Æ�Ç�´ �Á �· ���· �¸ ���Æ�¸ �Á �Æ�¼�µ �¼�¿�¼�Æ�´ �Ç�¼�Â �Á ���¸ �Ç���· �¸
�É �¸ �Á �Ç�¸ ���· �¸ ���¿�¼�É �Å�¸ �Æ

�¿�Ø�æ���¦ �£ �� �Ø�ç
�¦ �¤�¡�£ �¨ �� �Ô�è �ë
�Å�; �Ö�â �ß�ß�Ø�ç�æ

�Û�ç�ç�ã �æ�­�¢�¢�ê �ê �ê �¡�å�Ø�é�è �Ø�  �â �ã �Ø�á �Ù�Ü�Ø�ß�× �¡�á �Ø�ç

�Û�ç�ç�ã �æ�­�¢�¢�ß�Ü�Õ�å�Ô�Ü�å�Ü�Ø�ß�Ô�ã �Ø�á �æ�Ø�Ø�æ�Ô�è �é�Ô�Ú�Ø�¡�Ö�â �à �ç

�= �. �� �Y �� �. �Y �. �� �� �= �� �� �V �� �D �] �� �� �� �] �� �j �v �� �%��
�m �� �J �V �� �D �$ �. �� �= ��



�´ �å�ç�Ü�æ�Ô�á �æ�� �× �è �� �À �â �á �× �Ø�� �à �Ü�ß�Ü�ç�Ø�� �ã �â �è �å�� �è �á �Ø�� �; �Ö�â �á �â �à �Ü�Ø
�å�Ø�æ�ã �Ø�Ö�ç�è �Ø�è �æ�Ø�� �× �Ø�æ�� �× �å�â �Ü�ç�æ�� �Û�è �à �Ô�Ü�á �æ�� �Ø�ç�� �× �Ø�� �ß�Ô
�ã �ß�Ô�á �: �ç�Ø�¡�� �¸ �á �� �æ�â �è �ç�Ø�á �Ô�á �ç�� �× �Ø�æ�� �ã �Ø�ç�Ü�ç�æ�� �ã �å�â �× �è �Ö�ç�Ø�è �å�æ
�ã �Ô�å�ç�â �è �ç�� �× �Ô�á �æ�� �ß�Ø�� �à �â �á �× �Ø�Ÿ�� �ß�à�Ô�æ�æ�â �Ö�Ü�Ô�ç�Ü�â �á �� �Ù�Ô�é�â �å�Ü�æ�Ø
�× �Ø�æ�� �à �; �ç�Û�â �× �Ø�æ�� �× �Ø�� �Ö�è �ß�ç�è �å�Ø�� �ç�å�Ô�× �Ü�ç�Ü�â �á �á �Ø�ß�ß�Ø�æ�� �Ø�ç
�Ô�Ú�å�â �; �Ö�â �ß�â �Ú�Ü�ä �è �Ø�æ�� �ä �è �Ü�� �ã �å�â �ç�: �Ú�Ø�á �ç�� �ß�Ô�� �Õ�Ü�â �× �Ü�é�Ø�å�æ�Ü�ç�;
�ß�â �Ö�Ô�ß�Ø�� �ç�â �è �ç�� �Ø�á �� �Ú�Ô�å�Ô�á �ç�Ü�æ�æ�Ô�á �ç�� �è �á �Ø�� �Ý�è �æ�ç�Ø
�å�; �à �è �á �; �å�Ô�ç�Ü�â �á �� �Ô�è �ë�� �ç�å�Ô�é�Ô�Ü�ß�ß�Ø�è �å�æ�¡

�¶ �â �á �æ�â �à �à �Ø�å�� �à �Ü�Ø�è �ë�� �ã �â �è �å�� �ã �å�; �æ�Ø�å�é�Ø�å�� �ß�Ø�� �é�Ü�é�Ô�á �ç�� �­
�æ�è �å�� �ß�Ø�è �å�� �æ�ç�Ô�á �× �Ÿ�� �ß�Ø�æ�� �Õ�; �á �; �é�â �ß�Ø�æ�� �é�â �è �æ�� �ã �å�; �æ�Ø�á �ç�Ø�á �ç
�ß�Ø�è �å�æ�� �Ô�Ö�ç�Ü�â �á �æ�� �× �Ø�� �ã �ß�Ô�Ü�× �â �ì �Ø�å�� �Ø�ç�� �ß�Ø�æ�� �Ù�Ü�ß�Ü�: �å�Ø�æ�� �ä �è �š�Ü�ß�æ
�æ�â �è �ç�Ü�Ø�á �á �Ø�á �ç�¡��

�· �; �Ö�â �è �é�å�Ø�í �� �Ö�â �à �à �Ø�á �ç�� �ß�Ø�� �Ö�Û�â �Ü�ë�� �× �š�è �á �� �ã �å�â �× �è �Ü�ç
�; �ä �è �Ü�ç�Ô�Õ�ß�Ø�� �ã �Ø�è �ç�� �ß�è �ç�ç�Ø�å�� �Ö�â �á �ç�å�Ø�� �ß�Ô�� �× �; �Ù�â �å�Ø�æ�ç�Ô�ç�Ü�â �á
�â �è �� �ß�Ô���ã �â �ß�ß�è �ç�Ü�â �á �� �× �Ø�æ���æ�â �ß�æ���2 �� �ß�š�; �Ö�Û�Ø�ß�ß�Ø���à �â �á �× �Ü�Ô�ß�Ø�¡��

�¿�Ø���¦ �£ �¡�£ �¨ �� �Ô�è �ë
�Å�; �Ö�â �ß�ß�Ø�ç�æ

�Ã�â �è �å�� �× �; �Ö�â �è �é�å�Ü�å�� �´ �å�ç�Ü�æ�Ô�á �æ���× �è �� �À �â �á �× �Ø���­�� �Û�ç�ç�ã �æ�­�¢�¢�Ô�å�ç�Ü�æ�Ô�á �æ�× �è �à �â �á �× �Ø�¡�â �å�Ú

�� �Y �e �. �] �� �D �] �� �� �j �� �C �J �D �� ��



�É�; �å�Ü�ç�Ô�Õ�ß�Ø�� �ç�â �è �å�� �× �Ø�� �Ö�â �á �ç�å�F�ß�Ø�� �× �Ø�æ�� �ã �â �ß�Ü�ç�Ü�ä �è �Ø�æ
�Ø�á �é�Ü�å�â �á �á �Ø�à �Ø�á �ç�Ô�ß�Ø�æ�Ÿ�� �ß�Ô�� �· �Ü�å�Ø�Ö�ç�Ü�â �á �� �× �Ø�� �ß�Ô
�Ç�å�Ô�á �æ�Ü�ç�Ü�â �á �� �� �Ö�â �ß�â �Ú�Ü�ä �è �Ø�� �Ü�à �Ô�Ú�Ü�á �Ø�� �Ø�ç�� �× �; �ã �ß�â �Ü�Ø�� �× �Ø�æ
�æ�â �ß�è �ç�Ü�â �á �æ�� �ã �â �è �å�� �Ô�× �Ô�ã �ç�Ø�å�� �á �â �ç�å�Ø�� �ç�Ø�å�å�Ü�ç�â �Ü�å�Ø�� �Ô�è
�Ö�Û�Ô�á �Ú�Ø�à �Ø�á �ç�� �Ö�ß�Ü�à �Ô�ç�Ü�ä �è �Ø�¡��

�´ �é�Ø�Ö�� �× �Ø�æ�� �ã �å�â �Ý�Ø�ç�æ�� �Ü�á �á �â �é�Ô�á �ç�æ�� �× �Ø�� �é�; �Ú�; �ç�Ô�ß�Ü�æ�Ô�ç�Ü�â �á
�Ø�ç�� �× �š�â �Õ�æ�Ø�å�é�Ô�ç�Ü�â �á �� �× �Ø�� �ß�Ô�� �á �Ô�ç�è �å�Ø�Ÿ�� �Ø�ß�ß�Ø�� �• �è �é�å�Ø�� �ã �â �è �å
�å�Ø�á �Ù�â �å�Ö�Ø�å�� �ß�Ô�� �å�; �æ�Ü�ß�Ü�Ø�á �Ö�Ø�� �× �Ø�� �ß�š�¸ �è �å�â �à �; �ç�å�â �ã �â �ß�Ø�� �Ø�ç
�Ô�à �; �ß�Ü�â �å�Ø�å�� �ß�Ø�� �Ö�Ô�× �å�Ø�� �× �Ø�� �é�Ü�Ø�� �× �Ø�æ�� �Û�Ô�Õ�Ü�ç�Ô�á �ç�æ�� �Ù�Ô�Ö�Ø
�Ô�è �ë�� �× �; �Ù�Ü�æ���× �Ø���× �Ø�à �Ô�Ü�á �¡

�� �� �ç�å�Ô�é�Ø�å�æ�� �è �á �Ø�� �Ø�ë�ã �â �æ�Ü�ç�Ü�â �á �� �× �Ø�� �ã �Ô�á �á �Ø�Ô�è �ë
�æ�Ö�Ü�Ø�á �ç�Ü�Ù�Ü�ä �è �Ø�æ�Ÿ�� �ã �ß�â �á �Ú�Ø�í �� �Ô�è �� �Ö�• �è �å�� �× �Ø�� �ß�Ô�� �à �; �ç�Û�â �× �Ø
�À �Ü�ì �Ô�ê �Ô�Þ�Ü�� �× �; �ã �ß�â �ì �; �Ø�� �2 �� �À �Ø�ç�í �¡�� �¶ �â �à �à �Ø�á �ç�� �Ö�Ø�æ
�ã �â �è �à �â �á �æ�� �é�Ø�å�ç�æ�� �æ�Ø�� �× �; �é�Ø�ß�â �ã �ã �Ø�á �ç�� �Ü�ß�æ�� �æ�Ü�� �é�Ü�ç�Ø�� �²
�Ä �è �Ø�ß�æ�� �æ�â �á �ç�� �ß�Ø�è �å�æ�� �Ô�ã �ã �â �å�ç�æ�� �å�; �Ø�ß�æ�� �ã �â �è �å�� �ß�Ô
�Ù�å�Ô�@�Ö�Û�Ø�è �å�� �Ø�á �� �é�Ü�ß�ß�Ø���Ø�ç�� �ß�Ô���Õ�Ü�â �× �Ü�é�Ø�å�æ�Ü�ç�; �� �ß�â �Ö�Ô�ß�Ø���² ��

�· �Ø�æ�� �Ø�ë�ã �Ø�å�ç�æ�� �é�â �è �æ�� �ã �å�; �æ�Ø�á �ç�Ø�á �ç�� �ß�Ø�æ�� �å�; �æ�è �ß�ç�Ô�ç�æ�� �× �è
�æ�è �Ü�é�Ü�� �æ�Ö�Ü�Ø�á �ç�Ü�Ù�Ü�ä �è �Ø�� �à �Ø�á �; �� �æ�è �å�� �Ö�Ø�æ�� �ã �Ô�å�Ö�Ø�ß�ß�Ø�æ�� �Ø�ç
�é�â �è �æ�� �Ø�ë�ã �ß�Ü�ä �è �Ø�á �ç�� �Ö�â �à �à �Ø�á �ç�� �Ö�Ø�æ�� �@�ß�â �ç�æ�� �× �Ø�� �á �Ô�ç�è �å�Ø
�Ù�â �á �Ö�ç�Ü�â �á �á �Ø�á �ç�¡��

�¿�Ø�æ���¦ �£ �� �Ø�ç
�¦ �¤�¡�£ �¨ �� �Ô�è �ë
�Å�; �Ö�â �ß�ß�Ø�ç�æ

�Û�ç�ç�ã �æ�­�¢�¢�ê �ê �ê �¡�Ø�è �å�â �à �Ø�ç�å�â �ã �â �ß�Ø�à �Ø�ç�í �¡�Ø�è

�� �. �Y �� �� �e �. �J �D �� �� �� �� �= �� �� �e �Y �� �D �] �. �e �. �J �D
�� �� �J �= �J �%�. �X �j ��

�� �� �j �Y �J �C �� �e �Y �J �V �J �= �� �� �� �� �� �C �� �e �‚ ��



�Ã�å�Ø�à �Ü�Ø�å�� �Ô�Ö�ç�Ø�è �å�� �× �Ø�� �ß�Ô�� �Ú�Ø�æ�ç�Ü�â �á �� �× �è �å�Ô�Õ�ß�Ø�� �× �Ø�æ
�Ù�â �å�<�ç�æ�� �Ø�á �� �¹ �å�Ô�á �Ö�Ø�Ÿ�� �ß�à�Â �Á�¹ �� �Ô�æ�æ�è �å�Ø�� �ß�à�; �ä �è �Ü�ß�Ü�Õ�å�Ø�� �Ø�á �ç�å�Ø
�ß�Ô�� �æ�ì �ß�é�Ü�Ö�è �ß�ç�è �å�Ø�Ÿ�� �ß�Ô�� �ã �å�; �æ�Ø�å�é�Ô�ç�Ü�â �á �� �× �Ø�� �ß�Ô
�Õ�Ü�â �× �Ü�é�Ø�å�æ�Ü�ç�; �� �Ø�ç�� �ß�š�Ô�Ö�Ö�è �Ø�Ü�ß���× �è �� �ã �è �Õ�ß�Ü�Ö�¡��

�¹ �Ô�Ö�Ø�� �Ô�è �� �Ö�Û�Ô�á �Ú�Ø�à �Ø�á �ç�� �Ö�ß�Ü�à �Ô�ç�Ü�ä �è �Ø�Ÿ�� �æ�Ø�æ���Ø�ë�ã �Ø�å�ç�æ�� �Ø�ç
�ç�Ø�Ö�Û�á �Ü�Ö�Ü�Ø�á �æ�� �× �Ø�� �ç�Ø�å�å�Ô�Ü�á �� �• �è �é�å�Ø�á �ç�� �Ô�è �� �ä �è �â �ç�Ü�× �Ü�Ø�á
�ã �â �è �å�� �Ô�× �Ô�ã �ç�Ø�å�� �á �â �æ�� �à �Ô�æ�æ�Ü�Ù�æ�� �Ù�â �å�Ø�æ�ç�Ü�Ø�å�æ�Ÿ�� �ã �å�â �ç�; �Ú�Ø�å
�ß�Ø�æ�� �æ�â �ß�æ�� �Ø�ç�� �Ú�Ô�å�Ô�á �ç�Ü�å�� �ß�Ô�� �ã �; �å�Ø�á �á �Ü�ç�; �� �× �Ø�� �Ö�Ø
�ã �Ô�ç�å�Ü�à �â �Ü�á �Ø�� �á �Ô�ç�è �å�Ø�ß�� �Ø�ë�Ö�Ø�ã �ç�Ü�â �á �á �Ø�ß�� �ä �è �Ü�� �Ö�â �è �é�å�Ø
�è �á �Ø���ß�Ô�å�Ú�Ø���ã �Ô�å�ç�� �× �Ø���á �â �ç�å�Ø���å�; �Ú�Ü�â �á �¡

�É�Ø�á �Ø�í �� �å�Ø�á �Ö�â �á �ç�å�Ø�å�� �ß�Ø�æ�� �Ô�Ú�Ø�á �ç�æ�� �× �Ø�� �ß�à�Â �Á�¹ �Ÿ�� �ä �è �Ü�� �é�â �è �æ
�ã �å�; �æ�Ø�á �ç�Ø�å�â �á �ç�� �ß�Ô�� �× �Ü�é�Ø�å�æ�Ü�ç�; �� �× �Ø�� �ß�Ø�è �å�æ�� �à �; �ç�Ü�Ø�å�æ�� �Ø�ç
�ß�Ø�æ�� �Ø�á �Ý�Ø�è �ë�� �× �Ø�� �ß�Ô�� �Ù�â �å�<�ç�� �ß�â �å�å�Ô�Ü�á �Ø�� �× �š�Ô�è �Ý�â �è �å�× �š�Û�è �Ü�� �Ø�ç
�× �Ø���× �Ø�à �Ô�Ü�á �¡��

�� �� �ç�å�Ô�é�Ø�å�æ�� �× �Ø�æ�� �Ù�Ü�Ö�Û�Ø�æ�� �ã �; �× �Ô�Ú�â �Ú�Ü�ä �è �Ø�æ�� �Ø�ç�� �× �Ø�� �ß�Ô
�× �â �Ö�è �à �Ø�á �ç�Ô�ç�Ü�â �á �Ÿ�� �× �; �Ö�â �è �é�å�Ø�í �� �Ö�â �à �à �Ø�á �ç�� �æ�Ø�� �Ú�: �å�Ø
�è �á �Ø�� �Ù�â �å�<�ç�� �ã �è �Õ�ß�Ü�ä �è �Ø�Ÿ�� �Ö�â �à �à �Ø�á �ç�� �æ�â �á �ç�� �ã �å�â �ç�; �Ú�; �Ø�æ
�ß�Ø�æ�� �Ø�æ�ã �: �Ö�Ø�æ�� �Ù�å�Ô�Ú�Ü�ß�Ø�æ�� �Ø�ç�� �ä �è �Ø�ß�æ�� �æ�â �á �ç�� �ß�Ø�æ�� �Õ�â �á �æ
�Ú�Ø�æ�ç�Ø�æ���2 �� �Ô�× �â �ã �ç�Ø�å�� �ß�â �å�æ���× �Ø���é�â �æ���Õ�Ô�ß�Ô�× �Ø�æ�¡��

�¿�Ø���¦ �£ �¡�£ �¨ �� �Ô�è �ë
�Å�; �Ö�â �ß�ß�Ø�ç�æ

�J �$ �$ �. �� �� �� �D �� �e �. �J �D �� �= �� �� �� �] �� �$ �J �Y �� �e �]



�� �J �= �= �� �� �e �. �$ �� �v �. �v �J �D �] �� �D �J �] �� �Y �� �v �� �]

�Ã�â �å�ç�; �� �ã �Ô�å�� �è �á �Ø�� �Ý�Ø�è �á �Ø�æ�æ�Ø�� �× �Ø�� �µ �â �å�á �ì �� �ç�Ô�ß�Ø�á �ç�è �Ø�è �æ�Ø
�Ø�ç�� �Ø�á �Ú�Ô�Ú�; �Ø�Ÿ�� �ß�Ø�� �Ö�â �ß�ß�Ø�Ö�ç�Ü�Ù�� �â�É�Ü�é�â �á �æ�� �Á�â �æ�� �Å�<�é�Ø�æ�ã
�è �ç�Ü�ß�Ü�æ�Ø�� �ß�à�Ô�å�ç�� �Ö�â �à �à �Ø�� �è �á �� �â �è �ç�Ü�ß�� �× �à�Ø�ë�ã �å�Ø�æ�æ�Ü�â �á �� �Ø�ç�� �× �Ø
�ß�Ü�Ø�á ���æ�â �Ö�Ü�Ô�ß�¡��

�¸ �á �ç�å�Ø�� �å�Ô�ã �Ÿ�� �æ�ß�Ô�à �� �Ø�ç�� �; �Ö�å�Ü�ç�è �å�Ø�Ÿ�� �Ö�Ø�æ�� �Ô�å�ç�Ü�æ�ç�Ø�æ
�Ø�ë�ã �ß�â �å�Ø�á �ç�� �ß�Ø�� �à �â �á �× �Ø�� �ä �è �Ü�� �ß�Ø�æ�� �Ø�á �ç�â �è �å�Ø�� �Ô�é�Ø�Ö�� �è �á �Ø
�ã �ß�è �à �Ø�� �Ô�Ö�; �å�; �Ø�� �Ø�ç�� �è �á �Ø�� �; �á �Ø�å�Ú�Ü�Ø�� �Ö�â �à �à �è �á �Ü�Ö�Ô�ç�Ü�é�Ø�¡
�¿�Ø�è �å�� �à �Ü�æ�æ�Ü�â �á �� �Ô�è �ë�� �¸ �µ �¥�©�� �­�� �Ö�Ô�ã �ç�Ø�å�� �ß�à�4 �à �Ø�� �× �Ø
�ß�à�; �é�; �á �Ø�à �Ø�á �ç�� �ã �â �è �å�� �ß�Ô�� �ç�å�Ô�á �æ�Ù�â �å�à �Ø�å�� �Ø�á �� �ã �â �; �æ�Ü�Ø
�è �å�Õ�Ô�Ü�á �Ø�¡

�´ �è �� �Ö�â �è �å�æ�� �× �Ø�� �ß�Ô�� �Ý�â �è �å�á �; �Ø�� �× �è �� �æ�Ô�à �Ø�× �Ü�Ÿ�� �ß�Ø�æ
�à �Ø�à �Õ�å�Ø�æ�� �× �è �� �Ö�â �ß�ß�Ø�Ö�ç�Ü�Ù�� �æ�â �á �ç�� �ã �å�; �æ�Ø�á �ç�æ�� �× �Ô�á �æ�� �ß�Ø
�¶ �ß�â �@�ç�å�Ø�� �2 �� �é�â �ç�å�Ø�� �å�Ø�á �Ö�â �á �ç�å�Ø�¡�� �¼�ß�æ�� �á �â �ç�Ø�å�â �á �ç�� �é�â �æ
�Ü�× �; �Ø�æ�Ÿ�� �é�â �æ�� �Ø�æ�ã �â �Ü�å�æ�� �ã �â �è �å�� �ß�Ô�� �Õ�Ü�â �× �Ü�é�Ø�å�æ�Ü�ç�; �� �Ø�ç�� �é�â �æ
�Ü�à �ã �å�Ø�æ�æ�Ü�â �á �æ���æ�è �å�� �ß�Ø�æ���; �Ö�Û�Ô�á �Ú�Ø�æ�¡��

�¶ �Ø�ç�ç�Ø�� �• �à �Ô�ç�Ü�: �å�Ø�� �Õ�å�è �ç�Ø�• �� �æ�Ø�å�Ô�� �å�Ø�ç�å�Ô�é �Ô�Ü�ß�ß�; �Ø�Ÿ
�å�ì �ç�Û�à �; �Ø�� �Ø�ç�� �à �Ü�æ�Ø�� �Ø�á �� �à �è �æ�Ü�ä �è �Ø�� �ã �â �è �å�� �× �â �á �á �Ø�å
�á �Ô�Ü�æ�æ�Ô�á �Ö�Ø�� �2 �� �è �á �Ø�� �ã �Ø�å�Ù�â �å�à �Ô�á �Ö�Ø�� �è �á �Ü�ä �è �Ø�� �ß�Ø�� �æ�â �Ü�å
�à �<�à �Ø�Ÿ���Ô�è �ë���¹ �å�Ü�Ú�â �æ���2 ���ã �Ô�å�ç�Ü�å���× �Ø���¥�£ �Û�¡

�º �Å�Â �È�Ã�¸ ���À �È�Æ�¼�¶ �´ �¿���Ã�Å�� �Ã�´ �Å�´ �Á �Ç���È�Á
�¶ �Â �Á �¶ �¸ �Å�Ç���� �É �� �Á �¸ �À �¸ �Á �Ç�¼�¸ �¿

�¿�Ø���¦ �£ �¡�£ �¨ �� �Ô�è �ë
�Å�; �Ö�â �ß�ß�Ø�ç�æ���Ø�ç
�Ô�è �ë�� �¹ �Å�¼�º �Â �Æ

�Ã�â �è �å�� �× �; �Ö�â �è �é�å�Ü�å�� �ß�Ô���ã �å�â �Ú�å�Ô�à �à �Ô�ç�Ü�â �á �� �× �Ø�æ���¹ �Å�¼�º �Â �Æ���­�Û�ç�ç�ã �æ�­�¢�¢�ß�Ø�æ�Ù�å�Ü�Ú�â �æ�¡�Ö�â �à



�= �� �] �� �� �� �= �� �� �� �] �� �V �J �j �Y �� �� �� �� �J �j �v �Y �. �Y ��
�j �D �� �� �3�v �. �= �= �� �� �$ �� �Y �e �. �= �� �4
�= �� �� �� �. �C �� �D �� �+ �� �� �´ �² �� �C �� �.

�� �� �D �] �� �� �e �� �� �j �e �J �j �Y �� �� �� �] �� �Y �� �� �J �= �= �� �e �]



�� �� �= �� �� �� �] �� �‚ �. �D �‚ �. �D �] ��
�] �j �Y �� �= �� �] �� �] �J �D �] �� �� �� �� �= �� �� �D �� �e �j �Y ��

�¸ �á �ç�å�Ø�� �ß�Ø�æ�� �à �â �è �Ö�Û�Ø�æ�� �ß�è �Õ�å�Ü�ä �è �Ø�æ�Ÿ�� �ß�Ø�æ�� �ß�Ü�Ö�Û�Ø�á �æ�� �ä �è �Ü
�æ�Ø�� �ã �å�Ø�á �á �Ø�á �ç�� �ã �â �è �å�� �× �Ø�æ�� �Õ�Ô�ß�Ø�Ü�á �Ø�æ�Ÿ�� �ß�Ø�æ�� �ã �Ô�ã �Ü�ß�ß�â �á �æ
�× �Ø�� �á �è �Ü�ç�� �ä �è �Ü�� �å�â �á �Ù�ß�Ø�á �ç�Ÿ�� �ß�Ø�æ�� �Ø�æ�Ö�Ô�å�Ú�â �ç�æ
�× �; �ß�Ü�á �ä �è �Ô�á �ç�æ�� �â �è �� �ß�Ø�æ�� �ß�Ô�à �ã �Ô�× �Ô�Ü�å�Ø�æ�� �ä �è �Ü�� �æ�â �á �á �Ø�á �ç
�Ö�â �à �à �Ø�� �× �Ø�æ�� �ã �ß�Ô�á �ç�Ø�æ�� �Ô�ä �è �Ô�ç�Ü�ä �è �Ø�æ�Ÿ�� �æ�è �Ü�é�Ø�í
�À �Ô�ë�Ü�à �Ø�Ÿ�� �è �á �� �Ú�è �Ü�× �Ø�� �á �Ô�ç�è �å�Ø�� �Ö�â �à �ã �ß�: �ç�Ø�à �Ø�á �ç�� �í �Ü�á �í �Ü�á
�”�� �¼�ß�� �é�â �è �æ�� �Ù�Ø�å�Ô�� �; �Ö�â �è �ç�Ø�å�� �è �á �� �è �á �Ü�é�Ø�å�æ�� �æ�â �á �â �å�Ø�� �× �å�F�ß�Ø
�Ø�ç�� �; �ç�â �á �á �Ô�à �à �Ø�á �ç�� �é�å�Ô�Ü�� �”

�· �; �Ö�â �è �é�å�Ø�í �� �× �Ø�æ�� �Õ�Ô�ß�Ô�× �Ø�æ�� �à �<�ß�Ô�á �ç�� �× �â �Ö�è �à �Ø�á �ç�Ô�Ü�å�Ø�æ
�å�Ô�× �Ü�â �ã �Û�â �á �Ü�ä �è �Ø�æ�Ÿ�� �Ù�Ü�Ö�ç�Ü�â �á �æ�� �æ�â �á �â �å�Ø�æ�Ÿ�� �æ�Ô�é�â �Ü�å�æ
�á �Ô�ç�è �å�Ô�ß�Ü�æ�ç�Ø�æ�� �Ø�ç�� �; �Ö�â �è �ç�Ø�� �× �è �� �é�Ü�é�Ô�á �ç�Ÿ�� �ß�Ø�� �ç�â �è �ç�� �æ�è �å
�è �á �� �ç�â �á �� �ç�å�: �æ�� �Û�è �à �â �å�Ü�æ�ç�Ü�ä �è �Ø�¡

�¿�Ø�� �× �Ü�à �Ô�á �Ö�Û�Ø�� �¦ �¤�� �à �Ô�Ü�� �¥�£ �¥�©�Ÿ�� �2 �� �À �Ø�ç�í �Ÿ�� �¦ �� �Õ�Ô�ß�Ô�× �Ø�æ
�Í �Ü�á �í �Ü�á �æ�� �æ�Ø�å�â �á �ç�� �â �å�Ú�Ô�á �Ü�æ�; �Ø�æ�Ÿ�� �Ø�á �ç�å�Ø�� �ß�Ø�� �¶ �ß�â �@�ç�å�Ø
�× �Ø�æ���Å�; �Ö�â �ß�ß�Ø�ç�æ���Ø�ç���ß�Ø���æ�Ü�ç�Ø���× �Ø�æ���¹ �å�Ü�Ú�â �æ�¡

�¶ �Û�Ô�Ö�è �á �Ø���× �Ø�æ���Õ�Ô�ß�Ô�× �Ø�æ���× �è �å�Ø�å�Ô���Ø�á �é �Ü�å�â �á ���¤�Û�¦ �£

�½�Ô�è �Ú�Ø���× �Ø���« �£ ���ã �Ø�å�æ�â �á �á �Ø�æ���à �Ô�ë�Ü�à �è �à ���ã �Ô�å���Õ�Ô�ß�Ô�× �Ø���à �Ô�Ü�æ���ã �Ô�æ���× �à�Ü�á �æ�Ö�å�Ü�ã �ç�Ü�â �á
�ã �å�; �Ô�ß�Ô�Õ�ß�Ø���­���é �Ø�á �Ø�í ���Ö�â �à �à �Ø���é �â �è �æ���<�ç�Ø�æ���ã �â �è �å���<�ç�å�Ø���× �Ø�æ���â�´ �è �× �Ü�â �á �Ô�è �ç�Ø�æ�ã

�Å�Ø�á �æ�Ø�Ü�Ú�á �Ø�à �Ø�á �ç�æ���æ�è �å�� �ß�Ø�æ���Û�â �å�Ô�Ü�å�Ø�æ���× �Ø�æ���Õ�Ô�ß�Ô�× �Ø�æ���æ�è �å�� �­�� �Û�ç�ç�ã �æ�­�¢�¢�Ø�á �ç�å�Ø�ç�Ü�Ø�á �æ� 
�× �Ø�  �ß�Ô�  �Õ�Ü�â �× �Ü�é�Ø�å�æ�Ü�ç�Ø�¡�Ù�å�¢



�� �� �= �� �� �� �] �� �� �= �� �� �D �� �w �� �= �; ��
�� �v �� �� �� �] �� �� �� �] �+ �� �V �+ �� �Y �� �� �$ �Y �� �D �� ��

�� �� �ß�š�â �Ö�Ö�Ô�æ�Ü�â �á �� �× �Ø�� �ß�Ô�� �é�Ø�á �è �Ø�� �Ø�ë�Ö�Ø�ã �ç�Ü�â �á �á �Ø�ß�ß�Ø�� �× �Ø�� �á �â �æ�� �Ü�á �é�Ü�ç�; �æ
�× �š�Û�â �á �á �Ø�è �å�Ÿ�� �Ã�Ô�è �ß�� �Ê �Ô�ç�æ�â �á �� �Ø�ç�� �¿�Ô�à �ì �Ô�� �¸ �æ�æ�Ø�à �ß�Ô�ß�Ü�Ÿ�� �å�Ø�ç�å�â �è �æ�æ�Ø�í �� �é�â �æ
�à �Ô�á �Ö�Û�Ø�æ�� �ã �â �è �å�� �è �á �Ø�� �Ô�Ö�ç�Ü�â �á �� �Ö�â �á �Ö�å�: �ç�Ø�� �Ø�á �� �Ù�Ô�é�Ø�è �å�� �× �Ø�� �á �â �ç�å�Ø
�; �Ö�â �æ�ì �æ�ç�: �à �Ø�� �ß�â �Ö�Ô�ß�� �”��

�Ä �è �š�Ü�ß�� �æ�š�Ô�Ú�Ü�æ�æ�Ø�� �× �Ø�� �ç�å�Ô�ä �è �Ø�å�� �ß�Ø�æ�� �× �; �Ö�Û�Ø�ç�æ�� �æ�è �å�� �ß�Ø�æ�� �Õ�Ø�å�Ú�Ø�æ�� �â �è �� �× �Ø
�Ö�â �ß�ß�Ø�Ö�ç�Ø�å�� �ß�Ø�æ�� �ã �ß�Ô�æ�ç�Ü�ä �è �Ø�æ�� �Ô�è �� �Ù�Ü�ß�� �× �Ø�� �ß�š�Ø�Ô�è �Ÿ�� �Ö�Û�Ô�ä �è �Ø�� �Ú�Ø�æ�ç�Ø
�Ö�â �à �ã �ç�Ø�� �ã �â �è �å�� �â �Ù�Ù�å�Ü�å�� �è �á �� �å�; �ã �Ü�ç�� �2 �� �ß�Ô�� �Õ�Ü�â �× �Ü�é�Ø�å�æ�Ü�ç�; �� �Ô�ä �è �Ô�ç�Ü�ä �è �Ø
�à �Ø�æ�æ�Ü�á �Ø�� �Ø�ç�� �ã �å�; �æ�Ø�å�é�Ø�å�� �; �Ú�Ô�ß�Ø�à �Ø�á �ç�� �ß�Ø�æ�� �â �Ö�; �Ô�á �æ�¡

�Á�Ü�Ö�Û�; �� �× �Ô�á �æ�� �è �á �Ø�� �Ô�á �Ö�Ü�Ø�á �á �Ø�� �Ö�Û�Ô�å�ç�å�Ø�è �æ�Ø�� �Ø�ç�� �Ô�ë�; �� �æ�è �å�� �ß�Ø
�× �; �é�Ø�ß�â �ã �ã �Ø�à �Ø�á �ç�� �× �è �å�Ô�Õ�ß�Ø�Ÿ�� �ß�Ø�� �È�Ê �¶ �� �Å�â �Õ�Ø�å�ç�� �µ �â �æ�Ö�Û�� �¶ �â �ß�ß�Ø�Ú�Ø�� �× �Ø
�¹ �å�Ü�Õ�â �è �å�Ú�� �› �´ �ß�ß�Ø�à �Ô�Ú�á �Ø�œ�� �Ø�æ�ç�� �è �á �� �ß�ì �Ö�; �Ø�  �Ü�á �ç�Ø�å�á �Ô�ç�� �Ü�á �ç�Ø�å�á �Ô�ç�Ü�â �á �Ô�ß
�ä �è �Ü�� �å�; �è �á �Ü�ç�� �¥�£ �£ �� �; �ç�è �× �Ü�Ô�á �ç�æ�� �× �Ø�� �¬ �£ �� �ã �Ô�ì �æ�¡�� �· �Ô�á �æ�� �Ö�Ø�ç
�; �ç�Ô�Õ�ß�Ü�æ�æ�Ø�à �Ø�á �ç�Ÿ�� �ß�Ø�æ�� �Ý�Ø�è �á �Ø�æ�� �æ�è �Ü�é�Ø�á �ç�� �è �á �� �Ö�è �å�æ�è �æ�� �Ø�á �� �Ô�á �Ú�ß�Ô�Ü�æ�� �× �Ø
�× �Ø�è �ë�� �Ô�á �æ�� �à �Ø�á �Ô�á �ç�� �Ô�è �� �µ �Ô�Ö�Ö�Ô�ß�Ô�è �å�; �Ô�ç�� �¼�á �ç�Ø�å�á �Ô�ç�Ü�â �á �Ô�ß�� �› �¼�µ �œ�Ÿ�� �Ô�é�Ø�Ö
�ã �â �è �å�� �à �Ü�æ�æ�Ü�â �á �� �× �Ø�� �× �Ø�é�Ø�á �Ü�å�� �× �Ø�æ�� �Ö�Ü�ç�â �ì �Ø�á �æ�� �Ø�á �Ú�Ô�Ú�; �æ�� �ã �â �è �å�� �ß�Ô�� �ã �Ô�Ü�ë�¡��

�¶ �Ø�æ�� �ß�ì �Ö�; �Ø�á �æ�� �æ�š�Ô�æ�æ�â �Ö�Ü�Ø�á �ç�� �Ô�è �ë�� �Õ�; �á �; �é �â �ß�Ø�æ�� �× �Ø�� �Æ�Ø�Ô�� �Æ�Û�Ø�ã �Û�Ø�å�×
�¹ �å�Ô�á �Ö�Ø�� �Ø�ç�� �é �â �è �æ�� �× �â �á �á �Ø�á �ç�� �å�Ø�á �× �Ø�í �  �é �â �è �æ�� �ã �â �è �å�� �è �á �Ø�� �Ú�å�Ô�á �× �Ø
�à �Ô�ç�Ü�á �; �Ø���× �Ø���á �Ø�ç�ç�â �ì �Ô�Ú�Ø���Ö�Ü�ç�â �ì �Ø�á ���× �Ø���ß�Ô���À �â �æ�Ø�ß�ß�Ø�¡

�Ã�â �Ü�á �ç�æ�� �× �Ø�� �× �; �ã �Ô�å�ç�� �× �è �� �Þ�Ô�ì �Ô�Þ�� �¶ �ß�è �Õ�� �× �Ø�� �À �Ø�ç�í �� �› �2 �� �¤�£ �Û�¦ �£ �œ�� �ã �â �è �å�� �è �á �Ø�� �æ�Ø�æ�æ�Ü�â �á �� �æ�è �å�� �ß�à�Ø�Ô�è �� �Ô�Ù�Ü�á
�× �Ø���á �Ø�ç�ç�â �ì �Ø�å���ß�Ô���å�Ü�é �Ü�: �å�Ø���× �à�è �á �Ø���à �Ô�á �Ü�: �å�Ø���â �å�Ü�Ú�Ü�á �Ô�ß�Ø���Ø�ç���Ô�Ö�ç�Ü�é �Ø���Ö�Ô�å���â�¼�Ö�Ü���Ö�â �à �à �Ø�á �Ö�Ø���ß�Ô���à �Ø�å�ã
�Ø�ç���Ô�å�å�Ü�é �; �Ø���Ô�è ���À �â �è �ß�Ü�á ���× �Ø�æ���Ç�Û�Ø�å�à �Ø�æ���› �¿�Ô�é �â �Ü�å���× �è ���Ã�â �á �ç�Ü�Ù�Ù�å�â �ì �œ���2 ���¤�¤�Û�¦ �£ ���ã �â �è �å���è �á ���Õ�Ü�ß�Ô�á �¡

�¿�Ô���Õ�Ô�ß�Ô�× �Ø���æ�Ø���Ù�Ô�Ü�ç���æ�è �å���Ü�á �æ�Ö�å�Ü�ã �ç�Ü�â �á �Ÿ���× �Ô�á �æ���ß�Ô���ß�Ü�à �Ü�ç�Ø���× �Ø�æ���ã �ß�Ô�Ö�Ø�æ
�× �Ü�æ�ã �â �á �Ü�Õ�ß�Ø�æ���­���Û�ç�ç�ã �æ�­�¢�¢�Ù�â �å�à �æ�¡�Ú�ß�Ø�¢�è �á �©�Ç�Ô�¸ �É�æ�©�Ö�í �Å�Ç�½�Ø�ç�¨

�Û�ç�ç�ã �æ�­�¢�¢�ê �ê �ê �¡�è �ê �Ö�å�â �Õ�Ø�å�ç�Õ�â �æ�Ö�Û�Ö�â �ß�ß�Ø�Ú�Ø�¡�× �Ø



�· �Ô�á �æ�� �ß�Ø�æ�� �Ô�á �á �; �Ø�æ�� �¤�¬ �ª �£ �Ÿ�� �½�Ø�Ô�á �  �À �Ô�å�Ü�Ø�� �Ã�Ø�ß�ç�� �Ù�â �á �× �Ô�Ü�ç��
�ß�š�¼�á �æ�ç�Ü�ç�è �ç�� �¸ �è �å�â �ã �; �Ø�á �� �× �š�¸ �Ö�â �ß�â �Ú�Ü�Ø�� �2 �� �À �Ø�ç�í �Ÿ�� �Ô�á �Ö�å�Ô�á �ç��
�ß�Ô�� �é�Ü�ß�ß�Ø�� �Ö�â �à �à �Ø�� �ã �Ü�â �á �á �Ü�: �å�Ø�� �× �Ø�� �ß�š�; �Ö�â �ß�â �Ú�Ü�Ø�� �è �å�Õ�Ô�Ü�á �Ø�¡
��
�� �� �ß�à�â �Ö�Ö�Ô�æ�Ü�â �á �� �× �Ø�� �Ö�Ø�æ�� �¸ �á �ç�å�Ø�ç�Ü�Ø�á �æ�� �× �Ø�� �ß�Ô�� �µ �Ü�â �× �Ü�é�Ø�å�æ�Ü�ç�; ��
�º �å�Ô�á �× �� �¸ �æ�ç�� �¥�£ �¥�©�Ÿ�� �á �â �è �æ�� �é�â �è �æ�� �Ü�á �é�Ü�ç�â �á �æ�� �2 �� �› �å�Ø�œ�× �; �Ö�â �è �é�å�Ü�å��
�ß�Ø�� �Ã�Ô�å�Ö�� �× �Ø�� �ß�Ô�� �Æ�Ø�Ü�ß�ß�Ø�Ÿ�� �å�Ø�Õ�Ô�ã �ç�Ü�æ�; �� �Ø�á �� �¥�£ �¤�©�� �½�Ô�å�× �Ü�á
�� �½�Ø�Ô�á �  �À �Ô�å�Ü�Ø�� �Ã�Ø�ß�ç�Ÿ�� �ã �å�Ø�à �Ü�Ø�å�� �é�; �å�Ü�ç�Ô�Õ�ß�Ø�� �•�ã �Ô�å�Ö�  �Ý�Ô�å�× �Ü�á �•�� �× �Ø�� �ß�Ô�� �é�Ü�ß�ß�Ø�¡��

�¿�Ô�Ü�æ�æ�Ø�í �  �é�â �è �æ�� �Ö�â �á �ç�Ø�å�� �ß�š�Û�Ü�æ�ç�â �Ü�å�Ø�� �× �Ø�� �Ö�Ø�� �ã �â �è �à �â �á �� �é�Ø�å�ç�� �× �Ø�� �¥�£ �� �Û�Ø�Ö�ç�Ô�å�Ø�æ�Ÿ
�Ø�ë�Ø�à �ã �ß�Ø�� �è �á �Ü�ä �è �Ø�� �× �Ø�� �Õ�Ü�â �× �Ü�é�Ø�å�æ�Ü�ç�; �� �å�; �Ü�á �ç�å�â �× �è �Ü�ç�Ø�� �Ô�è �� �Ö�• �è �å�� �× �Ø�� �ß�Ô�� �Ö�Ü�ç�; �Ÿ�� �â �K�� �ß�Ô
�á �Ô�ç�è �å�Ø�� �æ�Ô�è �é�Ô�Ú�Ø�� �Ö�â �Û�Ô�Õ�Ü�ç�Ø�� �Û�Ô�å�à �â �á �Ü�Ø�è �æ�Ø�à �Ø�á �ç�� �Ô�é�Ø�Ö�� �ß�Ø�æ�� �Ô�à �; �á �Ô�Ú�Ø�à �Ø�á �ç�æ
�ã �Ô�ì �æ�Ô�Ú�Ø�å�æ�¡

�º �è �Ü�× �; �æ�� �ã �Ô�å�� �è �á �� �Ø�ë�ã �Ø�å�ç�� �× �è �� �Ã�F�ß�Ø�� �Ã�Ô�å�Ö�æ�� �Ø�ç�� �½�Ô�å�× �Ü�á �æ�� �× �Ø�� �ß�Ô�� �É�Ü�ß�ß�Ø�� �× �Ø�� �À �Ø�ç�í �Ÿ
�é�â �è �æ�� �Ø�ë�ã �ß�â �å�Ø�å�Ø�í �� �ß�Ô�� �å�Ü�Ö�Û�Ø�æ�æ�Ø�� �× �Ø�� �æ�Ô�� �Ù�ß�â �å�Ø�Ÿ�� �ß�Ô�� �Ú�Ø�æ�ç�Ü�â �á �� �× �è �å�Ô�Õ�ß�Ø�� �× �Ø�� �æ�Ø�æ
�Ø�æ�ã �Ô�Ö�Ø�æ�� �Ø�ç�� �ß�Ô�� �é�Ü�æ�Ü�â �á �� �é�Ü�æ�Ü�â �á �á �Ô�Ü�å�Ø�� �× �Ø�� �ß�à�Û�â �à �à �Ø�� �ä �è �Ü�� �Ô�� �à �è �å�à �è �å�; �� �2 �� �ß�à�â �å�Ø�Ü�ß�ß�Ø
�× �Ø�æ�� �ã �ß�Ô�á �ç�Ø�æ�¡

�¿�Ô�� �Õ�Ô�ß�Ô�× �Ø�� �Ô�Ö�Ö�â �à �ã �Ô�Ú�á �; �Ø�� �Ô�è �å�Ô�� �ß�Ü�Ø�è �� �ß�Ø�� �× �Ü�à �Ô�á �Ö�Û�Ø�� �¦ �¤�� �à �Ô�Ü�� �¥�£ �¥�©�Ÿ�� �× �Ø�� �¤�£ �Û�¦ �£ �� �2 �� �¤�¥�Û�£ �£ �Ÿ
�Ô�è ���Ã�Ô�å�Ö���× �Ø���ß�Ô���Æ�Ø�Ü�ß�ß�Ø���› �Ã�Ô�å�Ö���½�Ø�Ô�á �  �À �Ô�å�Ü�Ø���Ã�¸ �¿�Ç�œ�Ÿ���ß�Ø���ß�Ü�Ø�è ���× �Ø���× �; �ã �Ô�å�ç���; �ç�Ô�á �ç���ß�Ø���ã �Ô�å�Þ�Ü�á �Ú
�× �Ø���ß�Ô���ã �Ü�æ�Ö�Ü�á �Ø���¿�â �ç�Û�Ô�Ü�å�Ø�¡

�µ �Ô�ß�Ô�× �Ø���ã �â �æ�æ�Ü�Õ�ß�Ø���æ�Ô�á �æ���Ü�á �æ�Ö�å�Ü�ã �ç�Ü�â �á �Ÿ���Ô�è ���Ù�Ü�ß���× �Ø���ß�à�Ø�Ô�è �¡�¡�¡

�� �� �= �� �� �� �� �� �Y �� �� �� �� �� �J �j �v �� �Y �e �� �� �� �j
�V �� �Y �� �� �9 �� �� �D �* �C �� �Y �. �� �� �V �� �= �e



�¿�Ø�� �ê �Ø�Ø�Þ�  �Ø�á �× �� �× �è �� �¦ �£ �� �Ø�ç�� �¦ �¤�� �à �Ô�Ü�� �¥�£ �¥�©�Ÿ�� �ã �Ô�å�Ö�â �è �å�Ø�í �� �ß�Ô�� �é �Ü�ß�ß�Ø�� �× �Ø�� �À �Ø�ç�í �� �Ú�å�4 �Ö�Ø�� �2
�ß�à�Ô�ã �ã �ß�Ü�Ö�Ô�ç�Ü�â �á ���µ �´ �¿�È�· �¼�¾�Ÿ���× �Ø���Ù�Ô�9 �â �á ���Ô�à �è �æ�Ô�á �ç�Ø���Ø�ç���Ô�è �ç�â �á �â �à �Ø�¡
��
�¿�Ø�� �ß�Ü�é �å�Ø�ç�� �× �Ø�� �Õ�Ô�ß�Ô�× �Ø�� �Ø�æ�ç�� �ç�; �ß�; �Ö�Û�Ô�å�Ú�Ø�Ô�Õ�ß�Ø�� �é �Ü�Ô�� �ß�Ø�� �Ä �Å�� �¶ �Â �· �¸ �� �Ø�á �� �Õ�Ô�æ�� �× �Ø�� �ã �Ô�Ú�Ø�Ÿ�� �â �è
�é �Ü�Ô�� �ß�Ø�� �Ä �Å�� �¶ �Â �· �¸ �� �ã �å�; �æ�Ø�á �ç�� �æ�è �å�� �ß�Ø�� �ß�Ü�é �å�Ø�ç�� �å�; �æ�Ø�å�é �â �Ü�å�� �× �è �� �Å�; �Ö�â �ß�ß�Ø�ç�æ�Ÿ�� �× �Ü�æ�ã �â �á �Ü�Õ�ß�Ø�� �2
�ß�à�Ô�Ö�Ö�è �Ø�Ü�ß���× �è ���Æ�Ü�ç�Ø�¡��

�Ç�; �ß�; �Ö�Û�Ô�å�Ú�Ø�å
�ß�à�Ô�ã �ã �ß�Ü�Ö�Ô�ç�Ü�â �á

�Ç�; �ß�; �Ö�Û�Ô�å�Ú�Ø�å
�ß�Ø���ß�Ü�é �å�Ø�ç���× �Ø
�ß�Ô���Õ�Ô�ß�Ô�× �Ø

�� �� �= �� �� �� �] �� �� �� �� �D �. �%�C �� �] �� �* �� �] �j �Y �� �= �� �]
�� �+ �� �C �. �D �] �� �� �� �� �= �6�� �� �j �� �� �e �� �� �� �� �= ��

�� �. �J �� �. �v �� �Y �] �. �e ��



�Ã�Ô�å�Ö�â �è �å�æ�� �× �Ø�� �× �; �Ö�â �è �é �Ø�å�ç�Ø�� �Ø�á �ç�å�Ø�� �ß�Ø�� �Ã�Ô�é �Ü�ß�ß�â �á �� �× �Ø�� �ß�Ô�� �µ �Ü�â �× �Ü�é �Ø�å�æ�Ü�ç�; �� �× �è �� �À �è �æ�; �Ø�� �× �Ø�Ã�Ô�å�Ö�â �è �å�æ�� �× �Ø�� �× �; �Ö�â �è �é �Ø�å�ç�Ø�� �Ø�á �ç�å�Ø�� �ß�Ø�� �Ã�Ô�é �Ü�ß�ß�â �á �� �× �Ø�� �ß�Ô�� �µ �Ü�â �× �Ü�é �Ø�å�æ�Ü�ç�; �� �× �è �� �À �è �æ�; �Ø�� �× �Ø�Ã�Ô�å�Ö�â �è �å�æ�� �× �Ø�� �× �; �Ö�â �è �é �Ø�å�ç�Ø�� �Ø�á �ç�å�Ø�� �ß�Ø�� �Ã�Ô�é �Ü�ß�ß�â �á �� �× �Ø�� �ß�Ô�� �µ �Ü�â �× �Ü�é �Ø�å�æ�Ü�ç�; �� �× �è �� �À �è �æ�; �Ø�� �× �Ø
�ß�Ô�� �Ö�â �è �å�� �× �à�â �å�� �Ø�ç�� �ß�Ø�� �¶ �ß�â �@�ç�å�Ø�� �× �Ø�æ�� �Å�; �Ö�â �ß�ß�Ø�ç�æ�� �ß�Ø�� �ê �Ø�Ø�Þ�  �Ø�á �× �� �× �è �� �¦ �£ �� �Ø�ç�� �¦ �¤�� �à �Ô�Ü�Ÿ�� �× �Ø�ß�Ô�� �Ö�â �è �å�� �× �à�â �å�� �Ø�ç�� �ß�Ø�� �¶ �ß�â �@�ç�å�Ø�� �× �Ø�æ�� �Å�; �Ö�â �ß�ß�Ø�ç�æ�� �ß�Ø�� �ê �Ø�Ø�Þ�  �Ø�á �× �� �× �è �� �¦ �£ �� �Ø�ç�� �¦ �¤�� �à �Ô�Ü�Ÿ�� �× �Ø�ß�Ô�� �Ö�â �è �å�� �× �à�â �å�� �Ø�ç�� �ß�Ø�� �¶ �ß�â �@�ç�å�Ø�� �× �Ø�æ�� �Å�; �Ö�â �ß�ß�Ø�ç�æ�� �ß�Ø�� �ê �Ø�Ø�Þ�  �Ø�á �× �� �× �è �� �¦ �£ �� �Ø�ç�� �¦ �¤�� �à �Ô�Ü�Ÿ�� �× �Ø
�Ù�Ô�9 �â �á �� �Ô�è �ç�â �á �â �à �Ø�Ÿ�� �ã �â �è �å�� �æ�à�; �à �Ø�å�é �Ø�Ü�ß�ß�Ø�å�� �æ�è �å�� �ß�Ø�æ�� �× �Ü�Ù�Ù�; �å�Ø�á �ç�Ø�æ�� �Ù�â �å�à �Ø�æ�� �× �Ø�Ù�Ô�9 �â �á �� �Ô�è �ç�â �á �â �à �Ø�Ÿ�� �ã �â �è �å�� �æ�à�; �à �Ø�å�é �Ø�Ü�ß�ß�Ø�å�� �æ�è �å�� �ß�Ø�æ�� �× �Ü�Ù�Ù�; �å�Ø�á �ç�Ø�æ�� �Ù�â �å�à �Ø�æ�� �× �Ø�Ù�Ô�9 �â �á �� �Ô�è �ç�â �á �â �à �Ø�Ÿ�� �ã �â �è �å�� �æ�à�; �à �Ø�å�é �Ø�Ü�ß�ß�Ø�å�� �æ�è �å�� �ß�Ø�æ�� �× �Ü�Ù�Ù�; �å�Ø�á �ç�Ø�æ�� �Ù�â �å�à �Ø�æ�� �× �Ø
�å�Ø�ã �å�; �æ�Ø�á �ç�Ô�ç�Ü�â �á �æ���× �è ���é �Ü�é �Ô�á �ç�¡�å�Ø�ã �å�; �æ�Ø�á �ç�Ô�ç�Ü�â �á �æ���× �è ���é �Ü�é �Ô�á �ç�¡�å�Ø�ã �å�; �æ�Ø�á �ç�Ô�ç�Ü�â �á �æ���× �è ���é �Ü�é �Ô�á �ç�¡

�Æ�è �Ü�é �Ø�í �� �ß�Ø�� �ã �Ô�å�Ö�â �è �å�æ�� �Ø�á �ç�å�Ø�� �ß�Ø�æ�� �¥�� �æ�Ü�ç�Ø�æ�� �2 �� �ç�å�Ô�é �Ø�å�æ�� �è �á �� �Ù�Ü�ß�� �Ö�â �á �× �è �Ö�ç�Ø�è �å�� �­�� �ß�Ø�æ�Æ�è �Ü�é �Ø�í �� �ß�Ø�� �ã �Ô�å�Ö�â �è �å�æ�� �Ø�á �ç�å�Ø�� �ß�Ø�æ�� �¥�� �æ�Ü�ç�Ø�æ�� �2 �� �ç�å�Ô�é �Ø�å�æ�� �è �á �� �Ù�Ü�ß�� �Ö�â �á �× �è �Ö�ç�Ø�è �å�� �­�� �ß�Ø�æ�Æ�è �Ü�é �Ø�í �� �ß�Ø�� �ã �Ô�å�Ö�â �è �å�æ�� �Ø�á �ç�å�Ø�� �ß�Ø�æ�� �¥�� �æ�Ü�ç�Ø�æ�� �2 �� �ç�å�Ô�é �Ø�å�æ�� �è �á �� �Ù�Ü�ß�� �Ö�â �á �× �è �Ö�ç�Ø�è �å�� �­�� �ß�Ø�æ
�â �Ø�è �é �å�Ø�æ���× �à�´ �è �× �å�Ø�ì ���¿�´ �µ �Å�Â �Ç�¡�â �Ø�è �é �å�Ø�æ���× �à�´ �è �× �å�Ø�ì ���¿�´ �µ �Å�Â �Ç�¡�â �Ø�è �é �å�Ø�æ���× �à�´ �è �× �å�Ø�ì ���¿�´ �µ �Å�Â �Ç�¡������

�Ã�Ô�å�Ö�â �è �å�æ�� �× �Ø�� �× �; �Ö�â �è �é �Ø�å�ç�Ø�� �Ø�á �ç�å�Ø�� �ß�Ø�� �Ã�Ô�é �Ü�ß�ß�â �á �� �× �Ø�� �ß�Ô�� �µ �Ü�â �× �Ü�é �Ø�å�æ�Ü�ç�; �� �× �è �� �À �è �æ�; �Ø�� �× �Ø
�ß�Ô�� �Ö�â �è �å�� �× �à�â �å�� �Ø�ç�� �ß�Ø�� �¶ �ß�â �@�ç�å�Ø�� �× �Ø�æ�� �Å�; �Ö�â �ß�ß�Ø�ç�æ�� �ß�Ø�� �ê �Ø�Ø�Þ�  �Ø�á �× �� �× �è �� �¦ �£ �� �Ø�ç�� �¦ �¤�� �à �Ô�Ü�Ÿ�� �× �Ø
�Ù�Ô�9 �â �á �� �Ô�è �ç�â �á �â �à �Ø�Ÿ�� �ã �â �è �å�� �æ�à�; �à �Ø�å�é �Ø�Ü�ß�ß�Ø�å�� �æ�è �å�� �ß�Ø�æ�� �× �Ü�Ù�Ù�; �å�Ø�á �ç�Ø�æ�� �Ù�â �å�à �Ø�æ�� �× �Ø
�å�Ø�ã �å�; �æ�Ø�á �ç�Ô�ç�Ü�â �á �æ���× �è ���é �Ü�é �Ô�á �ç�¡

�Æ�è �Ü�é �Ø�í �� �ß�Ø�� �ã �Ô�å�Ö�â �è �å�æ�� �Ø�á �ç�å�Ø�� �ß�Ø�æ�� �¥�� �æ�Ü�ç�Ø�æ�� �2 �� �ç�å�Ô�é �Ø�å�æ�� �è �á �� �Ù�Ü�ß�� �Ö�â �á �× �è �Ö�ç�Ø�è �å�� �­�� �ß�Ø�æ
�â �Ø�è �é �å�Ø�æ���× �à�´ �è �× �å�Ø�ì ���¿�´ �µ �Å�Â �Ç�¡��

�� �� �= �� �� �� �] �� �V �J �j �Y �� �� �� �� �J �j �v �Y �. �Y �� �= �� �]
�Y �� �V �Y �� �] �� �D �e �� �e �. �J �D �] �� �� �j �� �v �. �v �� �D �e
�� �D �e �Y �� �� �= �� �� �C �j �] �� �� �� �� �� �� �= �� �� �� �J �j �Y

�� �6�J �Y �� �� �e �� �= �� �� �� �= �J �3�e �Y �� �� �� �� �]
�Y �� �� �J �= �= �� �e �]

�Û�ç�ç�ã �æ�­�¢�¢�à �è �æ�Ø�Ø�¡�Ø�è �å�â �à �Ø�ç�å�â �ã �â �ß�Ø�à �Ø�ç�í �¡�Ø�è



�¼�á �æ�ç�Ô�ß�ß�; �� �× �Ô�á �æ�� �ß�Ø�æ�� �Ô�á �Ö�Ü�Ø�á �æ�� �Û�Ô�á �Ú�Ô�å�æ�� �× �Ø�æ�� �Õ�è �æ�� �× �Ø�� �ß�Ô�� �é�Ü�ß�ß�Ø�Ÿ�� �µ �ß�Ü�Ü�Ü�× �Ô
�Ø�æ�ç�� �ß�Ø�� �ç�Ü�Ø�å�æ�  �ß�Ü�Ø�è �� �Ø�à �Õ�ß�; �à �Ô�ç�Ü�ä �è �Ø�� �× �Ø�� �À �Ø�ç�í �Ÿ�� �æ�à�; �ç�Ø�á �× �Ô�á �ç�� �æ�è �å�� �ã �ß�è �æ�� �× �Ø
�¦ �£ �� �£ �£ �£ �� �à �� �� �× �; �× �Ü�; �æ�� �2 �� �ß�Ô�� �Ö�å�; �Ô�ç�Ü�â �á �Ÿ�� �2 �� �ß�š�Ü�á �á �â �é�Ô�ç�Ü�â �á �� �Ø�ç�� �2 �� �ß�Ô
�Ù�Ô�Õ�å�Ü�Ö�Ô�ç�Ü�â �á �¡��

�É�; �å�Ü�ç�Ô�Õ�ß�Ø�� �ß�Ô�Õ�â �å�Ô�ç�â �Ü�å�Ø�� �2 �� �Ö�Ü�Ø�ß�� �â �è �é�Ø�å�ç�Ÿ�� �Ö�Ø�ç�� �Ø�æ�ã �Ô�Ö�Ø�� �Û�ì �Õ�å�Ü�× �Ø
�å�Ô�æ�æ�Ø�à �Õ�ß�Ø�� �æ�â �è �æ�� �è �á �� �à �<�à �Ø�� �ç�â �Ü�ç�� �× �Ø�æ�� �å�; �æ�Ü�× �Ø�á �ç�æ�� �Ô�è �ë�� �ã �å�â �Ù�Ü�ß�æ�� �é�Ô�å�Ü�; �æ
�› �Ô�å�ç�Ü�æ�ç�Ø�æ�Ÿ�� �æ�ç�Ô�å�ç�è �ã �æ�� �á �è �à �; �å�Ü�ä �è �Ø�æ�Ÿ�� �Ô�å�ç�Ü�æ�Ô�á �æ�Ÿ�� �Ô�æ�æ�â �Ö�Ü�Ô�ç�Ü�â �á �æ�¡�¡�¡�œ�¡
��
�¸ �ä �è �Ü�ã �; �� �× �Ø�� �à �Ô�Ö�Û�Ü�á �Ø�æ�� �× �Ø�� �ã �â �Ü�á �ç�Ø�� �Ø�ç�� �× �š�Ü�á �Ö�è �Õ�Ô�ç�Ø�è �å�æ�� �× �Ø�� �ã �å�â �Ý�Ø�ç�æ�Ÿ�� �ß�Ø
�æ�Ü�ç�Ø�� �á �Ø�� �æ�Ø�� �Ö�â �á �ç�Ø�á �ç�Ø�� �ã �Ô�æ�� �× �š�<�ç�å�Ø�� �è �á �� �Ö�Ø�á �ç�å�Ø�� �× �Ø�� �ç�å�Ô�é�Ô�Ü�ß�� �­��

�Ã�Ô�å�Ö�â �è �å�æ�� �× �Ø�� �× �; �Ö�â �è �é �Ø�å�ç�Ø�� �› �× �Ø�� �Ù�Ô�9 �â �á �� �Ô�è �ç�â �á �â �à �Ø�œ�� �Ø�á �ç�å�Ø�� �ß�Ø�� �¶ �ß�â �@�ç�å�Ø�� �× �Ø�æ�� �Å�; �Ö�â �ß�ß�Ø�ç�æ�� �Ø�ç
�ß�Ø�� �æ�Ü�ç�Ø�� �× �Ø�� �µ �¿�¼�¼�¼�· �´ �� �ß�Ø�� �× �Ü�à �Ô�á �Ö�Û�Ø�� �¦ �¤�� �à �Ô�Ü�� �Ô�Ù�Ü�á �� �× �Ø�� �æ�à�Ü�á �ç�Ø�å�å�â �Ú�Ø�å�� �æ�è �å�� �ß�Ø�æ�� �Ô�é �Ô�á �ç�Ô�Ú�Ø�æ�� �Ø�ç
�ß�Ô�� �á �; �Ö�Ø�æ�æ�Ü�ç�; �� �× �è �� �å�; �Ø�à �ã �ß�â �Ü�� �Ø�ç�� �Ö�Ø�� �Ø�á �� �Ö�Û�Ü�á �Ô�á �ç�� �è �ç�Ü�ß�Ø�Ÿ�� �2 �� �ç�å�Ô�é �Ø�å�æ�� �ß�Ô�� �Ý�â �è �å�á �; �Ø
�; �é �: �á �Ø�à �Ø�á �ç���µ �å�Ü�Ü�Ü�Ö���™���µ �å�â �Ö���Ø�ç���ß�Ô���Õ�â �è �å�æ�Ø���Ô�è �ë���é �; �ß�â �æ�¡��

�Ã�F�ß�Ø�� �× �Ø�� �é�Ü�Ø�� �Ö�è �ß�ç�è �å�Ø�ß�ß�Ø�� �à �Ô�Ý�Ø�è �å�� �ä �è �Ü�� �Ô�á �Ü�à �Ø�� �ß�Ø�� �ç�Ø�å�å�Ü�ç�â �Ü�å�Ø�� �2 �� �ç�å�Ô�é�Ø�å�æ�� �× �Ø�æ�� �Ô�ç�Ø�ß�Ü�Ø�å�æ�Ÿ�� �× �Ø�æ
�Ø�ë�ã �â �æ�Ü�ç�Ü�â �á �æ�� �Ø�ç�� �× �Ø�æ�� �; �é�; �á �Ø�à �Ø�á �ç�æ�� �ã �è �Õ�ß�Ü�Ö�æ�Ÿ�� �Ô�Ù�Ù�Ü�å�à �Ô�á �ç�� �æ�Ô�� �ã �â �æ�Ü�ç�Ü�â �á �� �× �Ø�� �Ö�Ø�á �ç�å�Ø�� �Ö�å�; �Ô�ç�Ü�Ù
�Ô�è �� �Ö�• �è �å�� �× �Ø�� �ß�š�; �Ö�â �á �â �à �Ü�Ø�� �Ö�Ü�å�Ö�è �ß�Ô�Ü�å�Ø�� �ß�â �Ö�Ô�ß�Ø�¡

�µ �¿�¼�¼�¼�· �´ �� �ã �Ô�å�ç�Ü�Ö�Ü�ã �Ø�� �× �è �� �Ö�â �á �Ö�Ø�ã �ç�� �× �Ø�� �É�Ü�ß�ß�Ø�� �Ù�Ø�å�ç�Ü�ß�Ø�� �Ø�á �� �ç�Ô�á �ç�� �ä �è �Ø�� �ß�Ü�Ø�è �� �× �à�Ü�à �Ô�Ú�Ü�á �Ô�ç�Ü�â �á �� �× �Ø�æ
�Ù�è �ç�è �å�æ�� �× �; �æ�Ü�å�Ô�Õ�ß�Ø�æ�� �� �Ø�ç�� �× �Ø�� �à �Ü�æ�Ø�� �Ø�á �� �â �Ø�è �é�å�Ø�� �× �Ø�æ�� �ã �â �æ�æ�Ü�Õ�ß�Ø�æ�� �á �â �á �� �æ�Ø�è �ß�Ø�à �Ø�á �ç�� �Ø�á �ç�Ø�å�à �Ø�æ
�; �Ö�â �á �Ü�ä �à �Ü�è �Ø�æ��

�� �� �= �� �� �� �� �� �� �� �J �j �v �� �Y �e �� �� �� �j
�Y �� �� �C �V �= �J �. �� �� �� �� �Y �. �� �� �m �� �� �Y �J ��



�] �e �� �D �� �] �� �� �� �� �� �� �%�j �] �e �� �e �. �J �D �] �� �� �j �� �� �= �J �2�e �Y ��
�� �� �] �� �Y �� �� �J �= �= �� �e �] �� �= �� �� �] �� �C �� �� �. �� �´ �± �� �C �� �.

�¿�Ø�� �æ�Ô�à �Ø�× �Ü�� �¦ �£ �� �à �Ô�Ü�Ÿ�� �é�Ø�á �Ø�í �� �× �; �Ú�è �æ�ç�Ø�å�Ÿ�� �Ô�é�Ø�Ö�� �× �è �� �ã �Ô�Ü�á �� �× �Ø�� �Õ�â �è �ß�Ô�á �Ú�Ø�å�æ�� �ß�â �Ö�Ô�è �ë�� �Õ�Ü�â �Ÿ�� �× �Ø�æ
�ã �å�â �× �è �Ü�ç�æ�� �ç�Ô�å�ç�Ü�á �Ô�Õ�ß�Ø�æ�� �× �Ø�� �á �â �æ�� �Ø�ë�ã �â �æ�Ô�á �ç�æ�� �ã �Ô�å�ç�Ø�á �Ô�Ü�å�Ø�æ�¡�� �· �Ø�æ�� �Ú�Ô�è �Ù�å�Ø�æ�Ÿ�� �Ö�å�<�ã �Ø�æ�� �Ø�ç
�¶ �å�â �ä �è �Ø�æ�� �À �â �á �æ�Ü�Ø�è �å�� �× �Ø�� �æ�Ô�Ü�æ�â �á �� �› �Ô�é�Ø�Ö�� �ß�; �Ú�è �à �Ø�æ�œ�� �Ø�ç�� �Ú�ß�Ô�Ö�Ø�æ�¢�æ�â �å�Õ�Ø�ç�æ�� �× �Ø�� �Ù�å�è �Ü�ç�æ�� �å�â �è �Ú�Ø�æ
�é�Ü�Ø�á �× �å�â �á �ç�� �Ö�â �à �ã �ß�; �ç�Ø�å�� �ç�â �è �æ���ß�Ø�æ���Ú�â �M�ç�æ�¡

�¼�á �æ�ç�Ô�ß�ß�Ø�í �� �é�â �è �æ�Ÿ���è �á �� �ã �Ø�è �� �ã �ß�è �æ���ß�â �Ü�á �Ÿ���æ�è �å�� �ß�à�Û�Ø�å�Õ�Ø���× �è �� �Ý�Ô�å�× �Ü�á �� �× �è �� �¶ �ß�â �@�ç�å�Ø���â �è �� �× �Ø�æ���á �Ô�ã �ã �Ø�æ
�× �Ø���ã �Ü�ä �è �Ø�á �Ü�ä �è �Ø���é�â �è �æ���Ô�ç�ç�Ø�á �× �Ø�á �ç�� �ã �â �è �å�� �ã �å�â �Ù�Ü�ç�Ø�å�� �ã �ß�Ø�Ü�á �Ø�à �Ø�á �ç�� �× �è �� �Ö�Ô�× �å�Ø���× �è �� �¶ �ß�â �@�ç�å�Ø���Ø�ç
�æ�Ô�é�â �è �å�Ø�å�� �é�â �æ���ç�Ô�å�ç�Ü�á �Ø�æ���Ø�ç�� �Ú�â �è �å�à �Ô�á �× �Ü�æ�Ø�æ�¡�� �Ã�å�â �Ù�Ü�ç�Ø�í �� �; �Ú�Ô�ß�Ø�à �Ø�á �ç�� �× �Ø�æ���ã �å�â �× �è �Ü�ç�æ���× �Ø���á �â �ç�å�Ø
�Õ�å�Ô�æ�æ�Ø�è �å�� �ß�â �Ö�Ô�ß�¡



�= �� �] �� �v �� �Y �%�� �Y �] �� �� ��
�= �� �� �%�j �. �V �V ��

�%�Y �� �J �j �� �J �J �V

�= �� �� �� �J �D �] �� �Y �v �� �Y �. ��
�= �J �� �� �= ��

�¶ �Ø�ç�� �Ô�ç�Ø�ß�Ü�Ø�å�� �æ�â �ß�Ü�× �Ô�Ü�å�Ø���ç�å�Ô�á �æ�Ù�â �å�à �Ø���ß�Ø�æ���æ�è �å�ã �ß�è �æ���× �Ø���Ù�å�è �Ü�ç�æ���Ø�ç�� �ß�; �Ú�è �à �Ø�æ���ß�â �Ö�Ô�è �ë�� �Ø�á �� �Õ�â �Ö�Ô�è �ë�� �Ô�á �ç�Ü�Ú�Ô�æ�ã �Ü�¡�� �È�á �Ø
�× �; �à �Ô�å�Ö�Û�Ø���Ø�á �� �Ö�Ü�å�Ö�è �Ü�ç�� �Ö�â �è �å�ç�� �ä �è �Ü���Ù�Ô�é�â �å�Ü�æ�Ø���; �Ú�Ô�ß�Ø�à �Ø�á �ç�� �ß�š�Ü�á �æ�Ø�å�ç�Ü�â �á �� �ã �å�â �Ù�Ø�æ�æ�Ü�â �á �á �Ø�ß�ß�Ø�¡

�= �� �] �� �V �� �e �. �e �� �]
�� �� �D �e �. �D �� �]

�= �� �] �� �v �� �Y �%�� �Y �] �� �� ��
�� �J �j �] �� �D �� �� �= �= �� �]

�= �� �� �� �Y �� �] �] �� �Y �. ��
�³ �± �± �� �� �Y �� �] �] �� �]

�¶ �Ø�æ���ç�Ô�Õ�ß�Ø�æ���× �Ø���ä �è �Ô�å�ç�Ü�Ø�å�� �ã �Ô�å�ç�Ü�Ö�Ü�ã �Ô�ç�Ü�é�Ø�æ���Ø�ç�� �2 �� �ã �å�Ü�ë�� �ß�Ü�Õ�å�Ø���Ü�á �é�Ü�ç�Ø�á �ç�� �ß�Ø�æ���Û�Ô�Õ�Ü�ç�Ô�á �ç�æ���2 �� �Ö�è �Ü�æ�Ü�á �Ø�å�� �Ø�ç�� �à �Ô�á �Ú�Ø�å
�Ø�á �æ�Ø�à �Õ�ß�Ø�¡�� �È�á �� �ã �å�â �Ý�Ø�ç�� �Ö�â �á �é�Ü�é�Ü�Ô�ß���Ü�× �; �Ô�ß���ã �â �è �å�� �ç�Ü�æ�æ�Ø�å���× �Ø�æ���ß�Ü�Ø�á �æ���Ø�ç�� �å�â �à �ã �å�Ø���ß�š�Ü�æ�â �ß�Ø�à �Ø�á �ç�¡

�Ã�Ü�â �á �á �Ü�Ø�å�� �× �è �� �Õ�Ü�â �� �× �Ô�á �æ���ß�Ô���À �Ø�è �æ�Ø�Ÿ���Ö�Ø���× �â �à �Ô�Ü�á �Ø���Ù�Ô�à �Ü�ß�Ü�Ô�ß���ã �å�â �× �è �Ü�ç�� �× �Ø�æ���Ý�è �æ���Ø�ç�� �Ö�â �à �ã �â �ç�Ø�æ���Ô�å�ç�Ü�æ�Ô�á �Ô�è �ë
�× �š�Ø�ë�Ö�Ø�ã �ç�Ü�â �á �¡�� �Æ�â �á �� �ã �å�Ø�æ�æ�â �Ü�å�� �ã �Ô�å�ç�Ô�Ú�; �� �ã �Ø�å�à �Ø�ç�� �Ô�è �æ�æ�Ü���Ô�è �ë�� �Û�Ô�Õ�Ü�ç�Ô�á �ç�æ���× �Ø���é�Ô�ß�â �å�Ü�æ�Ø�å���ß�Ø�è �å�æ���ã �å�â �ã �å�Ø�æ���å�; �Ö�â �ß�ç�Ø�æ�¡

�¿�Ô�Õ�Ø�ß�ß�Ü�æ�; �Ø���Ä �è �Ô�ß�Ü�ç�; �� �À �Â �Æ�¿�Ÿ���Ö�Ø�ç�ç�Ø���à �Ü�Ö�å�â �Õ�å�Ô�æ�æ�Ø�å�Ü�Ø���Ù�Ô�9 �â �á �á �Ø���× �Ø�æ���Õ�Ü�: �å�Ø�æ���× �Ø���Ö�Ô�å�Ô�Ö�ç�: �å�Ø���Ø�ç�� �× �Ø�æ���ß�Ü�à �â �á �Ô�× �Ø�æ
�Ô�å�ç�Ü�æ�Ô�á �Ô�ß�Ø�æ�¡�� �È�á �� �æ�Ô�é�â �Ü�å�  �Ù�Ô�Ü�å�Ø���ß�â �Ö�Ô�ß���Ø�ç�� �Ô�è �ç�Û�Ø�á �ç�Ü�ä �è �Ø���2 �� �× �; �Ö�â �è �é�å�Ü�å�� �Ø�á �� �× �Ü�å�Ø�Ö�ç�� �â �è �� �ß�â �å�æ���× �š�; �é�; �á �Ø�à �Ø�á �ç�æ�¡

�¶ �Ø���æ�è �ã �Ø�å�à �Ô�å�Ö�Û�; �� �Ö�â �â �ã �; �å�Ô�ç�Ü�Ù�Ÿ���ã �Ô�å�ç�Ü�Ö�Ü�ã �Ô�ç�Ü�Ù���Ø�ç�� �Ø�á �Ú�Ô�Ú�; �� �æ�Ü�ç�è �; �� �2 �� �À �Ø�ç�í �¡�� �Æ�Ø�æ���à �Ø�à �Õ�å�Ø�æ���æ�š�ì �� �Ô�æ�æ�â �Ö�Ü�Ø�á �ç�� �ã �â �è �å
�Ô�Ö�Û�Ø�ç�Ø�å�� �Ø�á �æ�Ø�à �Õ�ß�Ø���× �Ø�æ���ã �å�â �× �è �Ü�ç�æ���ß�â �Ö�Ô�è �ë�Ÿ���Õ�Ü�â �� �Ø�ç�� �; �Ö�â �å�Ø�æ�ã �â �á �æ�Ô�Õ�ß�Ø�æ���2 �� �ã �å�Ü�ë�� �Ý�è �æ�ç�Ø�æ�¡

�¶ �Ø�å�ç�Ü�Ù�Ü�; �Ø���Õ�Ü�â �Ÿ���Ö�Ø�ç�ç�Ø���Ø�ë�ã �ß�â �Ü�ç�Ô�ç�Ü�â �á �� �Ö�â �à �Õ�Ü�á �Ø���Ô�ã �Ü�Ö�è �ß�ç�è �å�Ø���Ø�ç�� �ã �å�â �× �è �Ö�ç�Ü�â �á �� �× �Ø���ã �Ø�ç�Ü�ç�æ���Ù�å�è �Ü�ç�æ�¡�� �¸ �ß�ß�Ø���Ù�Ô�9 �â �á �á �Ø���× �Ø�æ
�æ�â �å�Õ�Ø�ç�æ���Ô�å�ç�Ü�æ�Ô�á �Ô�è �ë�� �¤�£ �£ �˜ �� �á �Ô�ç�è �å�Ø�ß�æ���Ø�ç�� �ß�â �Ö�Ô�è �ë�¡
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