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µ�ª �¡����á?�i� ���i��S�¡¥dá"���d�¡�i�d��â©�S�¡�\¥��'ä\�����\�S��ä\�¡�i���i�Y�.é×�^¥����i� o �dá?�i���x�d���¡¥/�i� �^�i�P°��d� ��ä\� °��¡�iª ª¡�i��É�����ª �¡���S®á?�i� �����i���S���i�«éP¥d°f�iá"���1�^�i�����^¥(&2� ���7�S�¡�©�^����µ?�{���x���i��¥��^���x��â6�
Þ=¥d�¡���7�����l�S�¡�\¥��{�i� �^�é×Þ^¥d�d����áM�d�¡�
�rà^�^���i�£ª¬ß
¥�¥d��â��S�¡�Î� �����(n©�^¥���¤1¤{�i�S�g�
¥�¥d����µ1ä\�,�i� �^�i¤Ê
��
��ä��i°��P�i�dª¬����Þ����
o � ��á?�
��á"���i���i��ã%�
��¥�����ª¬��µ�&2� �����i�����dÞf�i� ���i��â6� �Ê�i� �^�i¤ �P�¬��ª¡�iáM�1�i� �^�i�1���S�¡¥d�d�¡�i���i�^���i�ÚM°����
���^�l������ª �¡¥d�¡�i�d�U���^�,�^�
¥ o �dµ?�iÞ����¡¥P���������^�,Ø?�
�����i�¡¥d°��¡�iª¡�i���iØ���ª ���¡�i�d���

�ü�1�S�¡�\¥��i¤ �i� ��ª¡�i� ���i�^���i�©
'��°�� ���iª^¥��
ª ªSä\����ß
���^¥d�«���i�B�P����¤{�i�{���i�Dé��dÞ.�i� �6µ?�\¥d���\��á"�
.
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&«�i�����i�Y��n©����ß
���^¥d�È&«�i�����i�Ù� ¤ é�Þ^¥�������� �d����� �U�S�¡�Uä\��µ��d���^���iª �¡�iµ?�i�^���i�!���iµ��d��­���ÑMØ?�i�¦®���i� ª ���\¥'ÚMÛ"¥����i¤�Ò1���^�
ÑMØ?�i�d���i� ª ����é×��&��i�^�S����µgÒ!�i� ��µ?�K�������d�Î���^�O���i���i�k�×�iª¡�iØ
����ä �i�¦®ª¬ß������i�d���>�¯��é×Þ^¥�������� �d�1��� § �i�¦�w�
ª µ��Î�i� �^� o �dª¬ß������i�d����µ,���i�P���iµ��d��­�� Ý �iÞ.�i��ª¬ß��Sà^µ�á?�i� ��âã%�i�d���i� ª ����µ!���^�,�_�i��¥��¡¥d���i��ä����^�,� �����i��Þ.�\¥��
�^���i���i�0���\���i���d����µ¶� ��Ø?�i�d���i� ª ���i��ÚMÛS¥d���K®¤{�i�Y�3�¯� é�Þ^¥�������� �d�2��� ± &2� ��� ���S�©�S�¡�«�^�i�����^¥d����µ?�i�^���Ó���
ª ª¡�����i���%���
µ�����¤1¤1�¡�i��¥d°����
���^�·x��Ø
�������6�S�¡�\¥��\¥D�/�iÞ��¡�i�6�i� ��µ?�iµx����µ?�i�Y�"Ú"����ª �¡�I´�ª �¡���©&2� ����� �1é×Þ^¥�������� �d�2��� è/���i�Dé��S�wÞ�����S�¡�\¥��\¥U´_���"���\¥×�^���dµ?�\¥d���iª ª ���
Ô�ÕÖÔ ×ÙØ ®ÛÚ_®�Ü«®�¨(Ýg¨O°«²¯Þ�®BßgÝg® Øáà ÝF®BßãâÄäÅª�Ýg®D­¯®
	×�x���i�2�i� �^�i¤ Ø?�i�d���i� ª ���i��ÚMÛS¥d���i¤å&2� ���r��ª ª µ?�i¤{�i� �£�i� �!ã%�i�dÞ����^�!Ø?�
�Ù¤{�i�����i���i�����\���S®�^�i�d�l¤1� ��¥��i°����������i¤ ÚM°f�i�¡���^�i��â3�S�¡�«�S���������i� � Ý �i�däl&��i�dá'¤1� ���i� �����^���i��µ?�iá?�
°�°f�iª �6¥d� �^����^�0���S�%���i�^�i�O�i� �^�'Ø?�i�d���i� ª ����é���&«�i�^�S����µrª¬���S­�ß���� µÙ�¡¥d��â�Ø?�i��¥d�����^���i�Y�fé×ª¡¥����\�����^�i�¥d� �^�r� ¤æn©�^¥o��¤1¤{�i��������µÙ�S�¡�\¥��i��é×�dÞ.�i� �çÆ!�
���^� o � �^¥�������ß���áM����µ!���i��é×ª ª µ?�i¤{�i� ��µ���ª�®�d� µ�á?�i� �ÄÆ��M�����Î�i��ß����1���iª¡�iØ����x��â³���S�2���i�^�i��ä\��¤1� �^���\¥d���i� �^�1·x�\Ø��rãP� �d�d����ª)²O�
����� �^����S�¡¥d�d�¡�i�d�Î���^���S�¡��ä\���'
×�
¤1¤l����� á����d�¡�
����Þ.�i�/�i� � Ý �i�däl&«�i�dá0�gß���� µ,¥d� �^���.�Î�
¥ Ý �i�däi®
&«�i�dá9¥��
ª ª�� ¤���ª ª µ?�i¤{�i� �^�i�����\¥d�¶¥��i� �Yâ)���^���_&��i��� �i� ��ä��iª �^���Î�i��ß�����èyä\��¤����i�¡¥d°��¡�iª�S������� é��^¥�¥�������ª ���i�gé ���^¥¦�g��ª ª¡�i�Êá-³
���^�i�Yâ6���^�Ê�S�¡���Î�i��ß����£¥��
ª ª¡�i�k�d�I&«�i� ª¡¥{�i� �^�!���\¥d���
� ���i�x�d��à^á����d�¡�
�H� ���^�i�d����ª Þ=���\¥ Ý �i�dä��\¥'����Þ.�i�Y� o � �^�©	×¤1á?�
�Sà^µ��������d�¡�
�����\¥�ÚMÛS¥d���i¤{¥µ?�\¥������¡�i�x��á?�
�M�d���
ª ª �¡�i�d�×���^�,���¡���x�P¥d°.�
�x�����Yâ�&2�¡�/�i��&��1� ��¤{�
Þ�� ª¡�i�OÚMÛ"¥����i¤{�i�Y�

o � �^�ÎØ?�i�d���i� ª ���/é×��&��i�^�S����µ¶�¡¥d���i� �^�/é×��&«�i�^�S����µ^â��S�¡�'���^¥�¤{�i�����i���i�YâS¤1� ���i� �����S®���i�6á?�
¤1¤l����� ä\�¡�i���i�^���i�r�D���
µ�����¤1¤l���i� ª¡�i�ÙÞf�\¥����i�x��â
�S�¡��á?�M�
°.�i�����d� Ø����1���i� o �¦����ª ª ����µ�i� �^�i�%µ?�i¤{�i� �^¥���¤{�i�ré×�S�yµx��Þ.�U���dÞf�i� ���i�Y�M�/��Þf�i�^¥d� �^�¶�S�¡�U´³�i� ª¡�×���i�)é���&«�i�^�S����µ��¯Û"°���®¥����^�i�K&«�i�¡¥���âS��Þf�i�«���¡���M�����MÞf�\�S� ��µ���â���Þ.�i�)¤{�i�����i���;���\�����^�i�«Ø?�i�d���i� ª ���M�P�¡��ã%�i�d���i� ª ����µá������Ê���^���9���S�P�i� �^�i¤ê���\�����^�i� ¥�� ¤l��ª �¡�i�d�{¥��i� �Y�B�ü�S�w�
�d¤¶���d�¡�
�¦&2� ���=� �Ê�S�¡�\¥��i¤ê����ª ª��ª ª¡�i���S� ��µ?¥!���¡���M�¡��Þ.�i�Ù�i� �^�i��µ?�i¤{�i� �^¥���¤{�i� ÚM°.�i�¡���^�i�r�M���i�!é2�S���\¥�¥d������¤,â�¥��
�^���i�d��S�������O´³�\������� á?�i�0���i���i�M�¦�w�i�d�M���i�k
×�
¤1¤l����� á����d�¡�
����Þ.�i�d¤1� �d���iª ������¡¥)�i��&��lé��S�g����µl���i�«�
���x�dä\� µ?�i��·x��������&������i�¶�����^�iä\�!��ª ª¡�����\�����^�i��¥dÛ"¥����i¤{�2ä��i�S®�d����ª �¡¥d�¡�i�d����²O��� �S�w����¤{�K®¯é���ª¬��µ?�i�Yâf���S�%�S�¡�/¤{�i�����i���lé×�dÞf�i� ���i����Þf�i���i� �0´³���S�d���i�d¤1� ����ªä\��µ����i�����i�Êá?�
���x���i�Y�%�P�������9�^�
¥1é×�S�wá?�
¤1¤{�i�9���i� ���i��¥��
����ª�® ¨��
¤1°������i�
èw�«¨Çé«&2���¦®���i� �S�¡�\¥��,ä\����ß
���^¥d�!ØM�¡�iª��g�
��� �S������� o � ��°�ª¬���däi®����\�����^�i�ÙØ?�i���S��ß���µ���â��S�¡�£äl&����!���i¤�i� ��ä��iª �^�i�����i�M���dä��i���i� �^�i�=Þ�� ª ª � µ?�i�=���^��ª¡�i�¡���M���i� ä\�7Þ.�\�S�¡�i�^�i�^���i���×�\�����^�i�1���7�S�¡�
%Î���^��µx��Þf�i�Yâ.� ������Þ.�i�/Ø?�
��µ?�i¤{�i� �^¥���¤ µ?�i�x���dä\���i�����\¥�¥��
�����\�i�YâF&2�¡�1�i��&��rä��i�M�d���3®ª¡�i�9�P�d�^��á?�i�d���M���i�{���i��
×�
¤1¤l����� á����d�¡�
�_��Þ.�i�{���i� ¨��
¤1°������i��â«��Þ^¥�������� �d���i�Y�)�P�¡�
o �M��&2�¡��á"ª ����µ Ø?�
� Ý �i�däl&��i�dáM���\�����^�
ª¡�
µ��¡�i�rä\���%ã%�i�d�^�i�dä\����µ�¥��
ª¡���^�i�)�«¨�¥«�i�d¤�³
µ�ª �¡���x���¥�����ª �¡�I´�ª �¡���ø���i� é��S�wÞ����9ª¡�
á���ª¡�i� Ý �i�dä����%é×�^��� � ¤ë%×�"����ª¡�i�¡¥d�d����µ?¥�Þf�i���i�¡��� µ?�i�M�¶�S�¡�´³�i�^���i��ä/Ø?�
�£µ�����´?�i�rä��i�M�d����ª¡�i�OÚMÛ"¥����i¤{�i�!��� �rä\�rØ?�i�d�^�i�dä\���i�£Ø?�i�d���i� ª ���i�0ÚMÛS¥d���i¤{�i�Y�ã%�i�d���i� ª ���/ÚMÛ"¥����i¤{������Þ.�i�¶µ?�iµ?�i����Þf�i��ä��i�x�d����ª �¡¥d�¡�i�d���i�0ÚMÛS¥d���i¤{�i�!�i� �^�Uµx����ä��;���i��®�^�/Ø?�
�£ã%�
�d���i� ª¡�i�Yâ�Ø?�
�����i�^�i�,���¡�i���i� ��� µ?�/µ?�i�������M�×¥��i�¡�i�Y�

ì �ü�ÊØ?�i�d���i� ª ���i�øÚMÛS¥d���i¤{�i�9á-³
���^�i� ØM�¡�iª¡�,�×�\�����^�i�{µ�ª¡�i�¡����ä��i� �d� µHµ?�i¤{�i� �^¥o��¤�������i�'¢\³�¥d����µ,�i� �^�\¥/�D���
Þ�ª¡�i¤{¥����dÞ.�i� ���i�Y�.ã%�
�����^¥�¥��i�dä\����µ����¡�i�¦�����Î�¡¥d��â.�^�
¥�¥/¥d�¡����i� �=�D���
Þ�ª¡�i¤ � �7ØM�¡�iª¡�1á"ª¡�i� �^�{´_�i� ª °����
Þ�ª¡�i¤{�Ùä��i�dª¡�iµ?�i�H���^��¥��
¤1� �'°�������ª ª¡�iª �¡¥��¡�K®���i��ª¬ß
¥�¥d��� Ý ���K���dª �¡����µ�� Þ��'�\¥'���^���7ä��i�x�d����ª �¡¥d�¡�i�d���Ù��������ª ª¡�iª ���\�����^�i��â_�S�¡�1¥��
ª¡���^�é×�S�wµx��Þf�i�Ê�iÞ.�i�S����ª ª¡¥1�i�dª¡�\�S� µ?�i�9á-³
���^�i�YâD���"���9�S�¡�\¥��!¥�� �^�=���S�d���i¤ ���i�^�i� ���^�¥�°f�iä\�¬��ª �¡¥d�¡�i�d���³�«¨�¥'�^��µ?�iµ?�i�7¥d���i�^�i�7�^�i���dä\������µ?�¶�������
¥��Ó�¦�\���i¤Ã�ç�����?���dÞ.�i� ��¥¦®°�ª¬���dä?â"¥d� �^�¶ØM�¡�iª��g�
���£���^���!Ø?�i�d�^�i�dä\�«���^�ÙÞ.�����dÞf�i� ���i�!���i�Ùµ��á³�´����i�r´³�i� ª.���\¥«´��3®
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µ?�\¥�µx�������¡���M��¥��
�×�¡�\¥��\¥����
���i�x�d�¬��ª�á������ �S�������1Ø?�i�d���i� ª ����é���&«�i�^�S����µ?�i�1µ?�i�M���dä\�
&��i�����i�Y�Gn©��¤X���i�¡¥d°��¡�iª�á-³
���^�i�Ê��� ª¡��¥dä��i�^�i�Ê�M���i��áM�dÛ"°����
µ�����°����¡¥����^�!�%���
Þ�ª¡�K®¤{�r�iª¡�iµx���M�1� �¦�×�\�����^�i�¦®������d¤{�i� �M���i� ¥��
µx��� � �Ê¥d°f�
�M�����¦��Þf�i� �^�
¥��¯�M���i�d�^�i�Ø?�i�dá"����°S�w���i���×�\�����^�i�dØ?�i�dÞ����^���i�Oµ?�iªò³�¥d��&��i�����i�Y�

ì ã%�i�d���i� ª ���'ÚMÛS¥d���i¤{�P¥d� �^�¶� ¤æã%�i�d��ß�ª �d���¡¥�ä\�!ä��i�x�d����ª �¡¥d�¡�i�d���i�0ÚMÛS¥d���i¤{�i�r¥��i���«Ø"�¡�iªª¡�i�¡���x���i�«ä\�{¥dá
��ª �¡�i���i�Y���ü� ä��i�x�d����ª¡�i�!ÚMÛS¥d���i¤{�i�Yâ
� �{���i�^�i�1µ�����´?�2���^� ���i������ÚM°.�K®ä\�¬��ª ���\�����^�i�/� ����� é��dÞ.�i� �×�d���Yâg&2�¡���\¥Î���^�����^�i�������^�"���O� �OØM�¡�iª¡�i�
���\���^�i��ä��i�S®�d���i�rØ?�
�£�2����á?�i�Yâ"¤{�i���\�
���
ª¡�
µ��¡¥����^�i�ó�ü�^¥d�d� �d�����i�r�M���i�Ç�ü�^�S�^¥d�d�d�¡�i���x���i�d�^�i��¤{�i���ß��Sà^µÙ���i������ª ªY�¡¥d��â"á������,�i� �^� o �d�+³
�x����µ!���i�����\���^�i��ª¡�i�¡¥d�d����µ{Þ.�i�Y¥d���i� µ?�i�^���i�é×�S���
�����i�d����µ'���y���x���6��¤ �i� �^�i������áM���
� § µ?�\¥d���i� µ?�i�d�B&«�i�����i�Y���ü��Ø?�i�d���i� ª ���i�ÙÚMÛM®¥����i¤{�i���^��µ?�iµ?�i� á-³
���^�i���¦�)���
���1���\�^���¦�©�i� ��°������B���\���^�i��áM�^�
���i����� ��ä\��µ?�K����µ���"���i���i�M�¦�w�i�d�M��&«�i�����i�Y�
ì ´_�i�����«�×�\¥�¥��
�����\�i�Yâ�&2�¡�lä\��¤ ���i�¡¥d°��¡�iª_�P�d�^��á?�i��â©�"���i�Uä��i�x�d����ª �¡¥��¡�i�d���«�×�\¥�¥��
���¦®�\�i�Yâv&2�¡�)�i��&��P�/�����i�xÞ�����á?�i�Yâ�á-³
���^�i�1�S������� �i� �lØ?�i�d���i� ª ���\¥%ÚMÛS¥d���i¤Å�S��������Ø"�¡�iª¡����iä��i�M�d����ª¡� �/�i��ß����/µ?�i�x���dä\��&«�i�����i�Y�
ì ã%�i�d���i� ª ���rÚMÛ"¥����i¤{� á-³
���^�i�7�i� �^�1�i�d�+³
�x���[n©��Ø?�i�dª¬ß
¥�¥d� µ�á?�i� �l�S�����������i°�ª � á����d�¡�
��i�d¤�³
µ�ª �¡���^�i�Y�����\�����^�i�«Ø?�
�©&2�¡���x�d� µ?�i�£é���ª¬��µ?�i�YâM�S�¡�×���S��á?�i� �^�i�s�©��ª ªf���^¥¦�g��ª ª¡�i������¦���i�Yâx&2�¡�Î�i��&���� ����ª ��µ�Ø?�i�dá?�i���¦® ÚM���i�^�i�d����µ?¥�¥dÛS¥d���i¤{�i�Yâ�á-³
���^�i�r�S�������,�i� �^�i�äl&��i� ���i���×�\�����^�i��â����i�����i�,���i���\�����M����µ?¥�¥d�����^��¤1� �dØ?�i�¦�w�
ª µ���â���Þ�µ?�\¥��¡���^�i�d��&��i�¦®���i�Y�5�Dß�ª ª �l���i�(%Î����°��d���\�����^�i�1���^¥�âY¥d°��d� ��µ��l���i��ng&«�i� �d���\�����^�i�1�i� �����^�H¥��i�dä\��S�¡�l���i���\�����x����µ?�i�O����¤1� �d���iª Þ����U���
�d���
ì �ü�=ØM�¡�iª¡�i��é���&«�i�^�S����µ?�i�Ê�¡¥d���S�¡�¶ã%�i�d���i� ª ����µ�¥�����ª �¡���M�1�i� �^�Ù�����K���dª �¡���^�,�Î�iµ?�K®Þ.�i���^�i� �1���i�1é���&«�i�^�S����µ^���ü�=���^�i¤1�¡¥����^�i�9�D���
ä��\¥�¥¦® ÚM���i�^�i�d����µ?¥�����ª¬��µ?�i� �"���i�� ��ã%�i�dá?�i����¥dª¡�i� ��¥�Û"¥d���i¤{�i���i��&��Ù�g��ª ª¡�i���S�¡���/�����i�����OØ?�i��¥������¡�\���i�^�i��²O�\¥�¥��i� �S®�d�¡���x�d����µ?�i�r�������^�O&��i�����i�1ä\��ä��i�M�d����ª¡�i�©���\�����^�i�d����Þf�i�d�d����µ?�i�Yâ
��¤ ���^¥�����ª �¡�K®
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���^�i������Þ.�i��¥d�¡���O�����P���i�����d�/á?�
¤1°�ª¡�����{�Î�iÞ��¡�i�����ª¡¥'°����"�S��á"�d� Ø?�i�l���^��&����d�dÞ������i���i�K&2�¡�\¥��i�Y�³���i���H�\¥/�M���7µ?�iª � ��µ���â����^���H�S�¡�\¥��{�S���i�
Æ Ý �iÞf�i��ª¬ß��Sà^µ�á?�i� ��â_ã%�i�d���i� ª ����µO���^�7���i��¥d�¡¥d���i��ä�Æ�� �7�i� �^�i¤ 
×�
��ä��i°���ä\�7Ø?�i���i� �^�i�Yâá-³
���x���r�S�¡�\¥��i� �^��&��i� ���i���ÙÞ.�i�d��ß
���M�dª �¡���^�rã%�i���i� �S�g�
���M����µ����i���D���
µ�����¤1¤1�¡�i�d����µ�Þ.�K®���i�����i�Yâ3� �^¥dÞf�\¥��
�^���i���D�����YØ?�i�d���i� ª ���«é×��&��i�^�S����µ?�i�Yâ��S�¡�«��ª¡¥����^¥dµ?�\¥d°����"���^�i� ¥�����&2�¡�i�d� µä\�l°����
µ�����¤1¤1�¡�i���i�1µ?�iª ���i�Y� o � ��
��
��ä��i°���â
�^�
¥��S�¡�\¥��i�d¤�³
µ�ª �¡���x��â�&2� ���l� ¤Åäl&��i� ���i� ´_�i� ª�S�¡�\¥��i��é×�dÞ.�i� �U�i�x��&2�¡��á?�iª ����/��ä\��&«�i�����i�7ä\����ß
���^¥d�'�S�¡� � ¤ �i��¥d���i��´_�i� ªDÞf�i�d���
���x���i���i��
×�
��ä��i°����{�S�¡¥dá"���d�¡�i�d����^�1� �^¥dÞ.�\¥��
�^���i���×�S�¡��
��
��ä��i°�����¤1� �)�^�
�^�i¤ é×Þ^¥d�d����á"�d�¡�
�^¥d��� Ø?�����¶á"�d� �d�¡¥����ÙÞf�i�d���
���S®���i�����/�������^¥�&«�i�����i���S�¡���P���i��ä��i�0���\¥×²O�
���xÞ������i�O���^���S�¡�'��­��i�,Þ�ª¡�i� Þ.�i�^���i�O²k³
µ
®ª �¡����á?�i� ���i�=�^�i�dµ?�iª¡�i� ���i�l���^�7�i� ��µ?�\�i� µ��^�i���\¥«
×�
��ä��i°����i�M��&2�¡��á?�iª ���%�P�d���^�Sª¬��µ?�¶Þ�� ª¡���i��i� �O�^�i�0�i�x��&2�¡��á?�iª ���\¥'
×�
��ä��i°���â.�^�
¥P��ª¡¥×ØM� �d�d�^�iª ª¡�i�/�D���
ä��\¥�¥��
��Þ.�iä��i�¡�����^�i�Ä&2� ����� o � �Ø"� �d�d�^�iª ª¡�i�%�D���
ä��\¥�¥��
�D�S�¡�i�x����ª¡¥��i� �^�2é×�d�G�×Þ��¦�iá"�dá?�
�x����� �^�i��âx���i�_�����D�S�¡��� ��� ��¤Cµ?�iá���°S®¥��iª ���i���×Þ��¦�iá"�����i� �^�lµ?�i¤{�i� �^¥���¤{��������á"�d�¡�
����ª � ��ß��PÞ��¡�i���i�P���^�0���x���i�Î���i�0éP¥d°f�iá"���i�ã%�i�d���i� ª ����µ^â Ý �iÞ.�i��ª¬ß��Sà^µ�á?�i� �«���^�Ù�_�i��¥��¡¥d���i��ä������)�S�¡��
��
�^¥d�¡¥d���i��ä/��ª ª¡�i�«���iä\�¡�i�M����µ?�i����i�ç�×Þ��d�iáM���U���x���i���i� �����^���i��¥��
�dµ����?�/�
�S�������¡&2� ���{�i� �^�2ã%�i���i� ��� µ�����µ �S�¡�\¥��i�)éP¥d°.�iáM���ä\���i� �^�i¤ 
×�
��ä��i°��×�i�d���i�¡���x��â+&��
¥�¥����^�i¤¶���d�¡¥����0� ��é×Þ�Þ�� ª¡�S����µ����m�1�^���dµ?�\¥d���iª ª ��&2� �����
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é×Þ�Þ�� ª¡�S����µø���m�S�Çn©�^¥���¤1¤{�i�S�g�
¥�¥d����µ�ã%�i�d���i� ª ����µ^â Ý �iÞf�i��ª¬ß��Sà^µ�á?�i� �r���^���_�i��¥d�¡¥����i��ä¤1� �d���iª¡¥��i� �^�\¥U�^�i�^�i�ó
��
��ä��i°����\¥

a) Aspekte nach Stand der Technik b) virtueller Prozessor

Verteilung

Nebenläufigkeit

Persistenz

o � �^�«á?�
��á"���i���G	×¤{¥��i�dä\����µ×�S�¡�\¥��\¥J
��
��ä��i°����\¥�� ���i� �^�)�D���
µ�����¤1¤1�¡�i��¥d°����
���^�Ó&2� ���Ø?�
�dµ?�\¥d���iª ª ��âU�����,�S�¡�7��ª¡¥O�P�d���^�Sª¬��µ?�7�S�¡�7ÚM°����
���^�7·x��Ø
� �S�¡�i�x��âÇ&��
¥,� ¤¼���
ª µ?�i�^���i�é×Þ^¥�������� �d�U¤{�
�d� Ø"�¡�i�d��&��i�����i��¥��
ª ªg�
Ô�Õ43 ×ÙØ ®ÛÚ_®�Ü«®�¨(Ýg¨O°«²¯Þ(5�°76;¬DÞÈ¬
�/�
¥/� ¤ äl&«�i� ���i�=´³�i� ª��i�x��&2�¡��á?�iª ���s
×�
��ä��i°���¥��
ª ªgâ.��¤ ���i� Ý �
����&��i�¡¥����i�(�×����ª �¡¥d�¡�i�¦®Þ����dá?�i� �/ä\�0���������i�Yâ���ª¡¥ o �K&��i� ���i�d����µ��i� �^�i�Îá?�
��áM���i���i�YâY��á"ä��i°��d�¡�i�d���i�����^�k&«�i� �ÎØ?�i�¦®Þ����i� ���i���i�=ÚM°����
���^�{��¤1µ?�\¥��i�dä\�Å&��i�����i�Y�\%×�¡�i�¦�����Å&2�������1·x��Ø
�£µ?�I&�ß���ª ���!	×¤Ã�S�¡�\¥/ä\�Þ.�iµ��K���^���i�Yâ��i�¦�w�
ª µ��6���¡�i�D�i� �^��áM���dä������i�d���
���M�d����µ����i�D���\���i���d����µ/Ø?�
� ·M�\Ø��P� ¤ 
×�
�S®�����S�2Ø?�i�d���i� ª ���i�ÎÚMÛS¥d���i¤{���·x��Ø
�l¥��i�dä\�«¥��¡���!��ª¡¥)����� Ø?�i��¥��iª ª¡�P�D���
µ�����¤1¤1�¡�i��¥d°����
���^�Î� �!��ª ª¡�i� o � �^¥����dä\Þ.�i���i�¡���^�i�¤{�i�������^�'¤{�i���6�S�������Y���×�¡�«���iä��i�¡�����x����µ«ÑM°�ª¬���d�¦���
�d¤l������Þ���ß���µ�� µgÒÎÞf�iá?�
¤1¤��6�S�������·x��Ø
���i� �^�1�^�i�^�{���\���i���d����µ^�J���w�'&2� �����^���d���M���i��Ø?�i��¥d�����^���i�Yâ_�^�
¥�¥'�i� �7�%���
µ�����¤1¤���x���i�B	×���*�l�i�x��&2�¡��á?�iª �D���^�����S�^��� �^���i&U¥¦®f���^��²��
�y�/Úx®����\�����^�i�d� µ?�\¥d�����d���i�\&��i�����i�á������OÆ�¥d�¡���^�i�dª �¡���Ù�i� �^�Ç&2�¡���x�d� µ?� o � µ?�i�^¥������3�w�)Ø?�
�{·x��Ø
�S�x�P�"���¶� ��äl&2�¡¥����^�i��&2� ���¶·x�\Ø�����¡���M�D¤{�i���6�x���%���S�©�«¨�¥D�i� ��µ?�\¥��i�dä\��â
¥��
�^���i�d�1���\��áM�D�i� �¶ÚM°f�iá"�d�d��¤CØ?�
�O
Îª¡�i� �^¥��dµ?�i��ß3®���i�¶Þ��¡¥«��� �¶ä\�¡%×�"����ª¡�i�¡¥��d����µ?¥d���\�����^�i�d�,��ÞY�"�×�¡�\¥��\¥�ÚM°.�iáM�d�d��¤,âM�^�
¥)Ø?�
�!¥��i���)á"ª¡�i� �^�i�ÚMÛS¥d���i¤1µ��á³�´?�i��&2�¡� ¨«��� °�á
���d���i�OÞ��¡¥×��� ��ä\�0²��
¥�¥d� ØM®¯�6������ª ª¡�iª ���\�����^�i�d�����^��Ø?�
�O¥��i���Þ.�i�x���dä��i�d�����^�i�7ÚMÛ"¥����i¤{�i�ó&2�¡�l��¨�¥�â�´_�iª¡�K�w�
�^�i���M���i�×�%�UéP¥�Þ��¡¥�ä\��Þ.�i�x���dä��i�¦���i�d�^�i�ÚMÛS¥d���i¤{�i�,&2�¡�Å���iµ�ª¡�i�d�0�M���i���×�
�����i�d�£���i�¡���M��â�&2� ���£� �,é×Þ�Þ�� ª¡�S����µ���� ç1�^���dµ?�\¥����iª ª ���

	×��¥d°��K����µ�ª �¡���
&����P·x��Ø
�{�����×���i� o � �^¥����dä�� �k
Îª¡�i� ��µ?�i��ß����i��&2�¡��Ú"�i�¦®¯´_�
°S®¯���i�S�i�Yâ²O�\¥�¥¦®����^�ÇÚM���i�^�i�d����µ?¥�����ª¬��µ?�i� ���^�ÿ�×�
�����i�d���i�M��&2�¡��á?�iª �ó&«�
�����i�Y��ÚM���ø²��¡�i����¥dÛM®¥d���i¤{¥!¥d�����d���i���=�i.�. ¸ �i� �ø�D���3�¦�iá"�¶¤1� �r���i¤ Ý ��¤{�i� Ñ��P���\�i���%���3�¦�\�i�vÒ����x���i�r���i�
�J�����d����µ£Ø?�
��·x��¤{�\¥��Î��¥dª � ��µ^�.�/�
¥Î�D���3�d�iáM�/Þ.�\¥�����ß3�w�d� µ���� ¥d�¡����ä\����ß
���^¥d�/¤1� �l¨��
�S®¥d��¤{�i� o ª¡�\�i�d���
���¡�\¥Ôâ-�¯�M���i���
�i�d� Ø?�U´�ã ���^�¶Ú"�i�¦®¯´_�
°S®¯���l���i�Yâ������6�S�¡�2�S�¡���D���
µ�����¤1¤1�¡�i�¦®¥d°����
���^�©�2é;
 �i�x��&2�¡��á?�iª �(&2��������â.���^���S�¡� �^�
¥/�D���
Þ�ª¡�i¤ ���i�Å%P�i���i���
µ?�i��� ��ß��'�S�¡�\¥��i��Î�i��ß�����ªò³�¥��i�¶���^�!���^¥)�i� �^�i¤ Ý �i�däU�^�i�����^¥����S�³�S�¡�\¥��Î�Î�i��ß����Uµ?�iª¬�
���i�s&«�i�����i�r¥��
ª ª �����é×�^¥U�S�¡�\¥��i¤ �D���3�d�iá"�2µ�� ��µ¶¥�����ª �¡�I´�ª �¡���O�S�¡�lÚM°����
���^�l·x��Ø
�1�^�i�dØ?�
���
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é×Þ�Þ�� ª¡�S����µ0��� çS�^ã%�i��¥������¡�\���i�^�����\�����^�i�dµ?�\¥d���i�^�i�d���{ÚMÛS¥d���i¤{��â^� �����i�^�i�O·x�\Ø�� o � �^¥����däà^�^���i�

fern
B

enutzernähe
nah

Großrechner

Server

PCWeb-Telefon

Bürogeräte

RouterMeßgeräte

Chipkarten

Systemgröße
groß

klein

Haushaltsgeräte

�Î�i�H�P�������xÞ��d�^���9�i�¦�w������·M�\Ø������S�����i¤;�/�iÞ��¡�i�����i����¨�¥�â_��ª¡¥������
���=���i���/���¦®¥d���iª ª ����µ�� �9é×Þ�Þ�� ª¡�S����µ ��� ç����S�/���i¤$�S�¬��¤{�i�d����ª�µ?�iµ?�i����Þf�i�dª �¡�iµ?�i�^���i�Ç�Î�iÞ��¡�i���%�P�¡��i� µ?�i�x�dª �¡���Ê������
Îª¡�i� �^¥��dµ?�i��ß����£�i�x��&2�¡��á?�iª �����Dª¬���d�¦���
�d¤1������Þ���ß���µ�� µ�á?�i� �!¤¶�
���x����·x�\Ø��ä\�?>�õ�ö�ÚM°����
���^�{� ¤/�ü�x���i�d�^�i���Y�Î�i�������¡�i�'&2�������i�H�«¨�¥/¤1� �'���M���i��¥������¡�\�Sª �¡���^�i��é×�¦®����� ���iá"�d�����i�����^��á�����¤ ��Þ.�i�K&2� �^�SÞ������i� ÚMÛ"¥����i¤l���x���i��¥������¡�\���i�9�i� ��µ?�\¥��i�dä\��â_�����l�S�¡��i� �^�Îµ?�i¤{�i� �^¥���¤{�'�%���
µ�����¤1¤1�¡�i��¥d°����
���^�l�w�i��ª �����S�P�������0�^�
¥Ç
��
��ä��i°������i�2Ø"� �d�d�^�iª ª¡�i�²��
¥������ �^��èw·x�\Ø��lã×� �d�d����ª.²O�
����� �^�yéKâM�S�¡�������!�d�\�����Dª¬���d�¦���
�d¤æ�i� ��¤¶��ª��i�M��&2�¡��á?�iª �Ç&��i�¦®���i�!¤l�^¥�¥�â����^¥�����ª �¡�I´?�i�^�£��Þf�i���i�d¤�³
µ�ª �¡���M��â^�^�
¥�¥�é���&«�i�^�S����µ?¥d°����
µ�����¤1¤{�'�x�����^�M����i� ��¤¶��ªD�����'�iÞf�i�H�S�¡�\¥��1�i�x��&2�¡��á?�iª ��&«�i�����i�H¤(�^¥�¥��i�Yâ!&«�i�����i�7�S�¡�1�d�¡�K���i�=Ú"����ª �^���x���i�äl&2�¡¥����^�i�¶���i�{Ø?�i��¥������¡�\���i�^�i�s%Î������&������\¥dÛS¥d���i¤{�i�©��Þ.�i�K&2���^���i�Y�?�P�������Ù�S�¡���¯�M���iµ����3®�d�¡�
�£�S�¡�\¥��i��ØM� �d�d�^�iª ª¡�i�£²��
¥������ �^�P� ���¯�M���i�d�^�i�dÞ����i&U¥��i�2á-³
���^�i�,�%���
µ�����¤1¤{�Ä��Þf�i���^�
¥
�ü�x���i�d�^�i�lµ?�iª¬�
���i�H���^��� ���^�i�d����ª ÞH�i� �^�i�����iÞ^¥��i� ���{µ?�\¥������d���i�'&«�i�����i�Y���/��¤1� �'á?�
���S®���i��ä\����ß
���^¥d�¶µ����3à�¥����^� o ­��iá"���!�i�dä\�¡�iª ��&��i�����i�Yâ%���"���Ê�S�¡�£�i� µ?�i�x�dª �¡���^�,���\���i���d����µª �¡�iµ��1�^���d� �Yâ_�^�
¥�¥��^��¤1� �1�i� �^�!²�³
µ�ª �¡����á?�i� �1ä\�����%���
µ�����¤1¤1�¡�i�d����µ�Ø?�
�Ê¨«ª �¡�i�M��¥ ä\���ã%�i�¦����µ�����µ¶¥d�����^���
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Ý �
���^���i¤ ·x��Ø
�Î�S�¡�U¨«ª �¡�i�M��¥��i� ���2� ¤ ÚM�d���d¤1ª¬���S�fµ?�i�^�
¤1¤{�i�¶�����d����â3Þ.�iµ�� ���x�%�\¥6�M���ª¬����µ?¥���¤ ���^���,�S�¡�/Ú"�i�dØ?�i��¥��i� ���/ä\�£�i���
Þf�i�d�Y��%×�¡�i��äÔß���ª �U���i��ã%�
�d���i� ªY���i�U�%ª¬���d�¦�w�
�d¤��S®����Þ���ß���µ�� µ�á?�i� �U���¡���x�U¤{�i���U¥���¥��i����âS�^� ¥��i�dØ?�i��¥��i� �d� µ?�/�%���
µ�����¤1¤{�'�i�^�i�������2�i� �^�Î���K®�S� ä\�¡�i�d��� �Dª¬���d�¦���
�d¤ �i�M��&2�¡��á?�iª ���M���i�×°f�
�d�d�¡�i�d�;&«�i�����i��á-³
���^�i�Y�.�/��µ?�iµ?�i��&2�¡�iµ��P���¡�i����i� Ý �
���M���i� ªD���i�×¢³����µ?¥���¤1á?�i� �Î¥�����&«�i���.�Î�"���0�S�������O·?�^¥d�¦®��¯�S®¯´�� ¤{�K® ¨��
¤1°�� ª¡�i�'�"���i�°�ª¬���d�¦���
�d¤{¥d°f�iä\��à�¥����^�l¨��
¤1°�� ª¡�i�2á������r·M�\Ø����S�¡�\¥��i� Ý �
���M���i� ª�ª¬����µ?¥���¤Û&«�i�d��¤¶�
���^�i�Y�
�ü�¡�^�
�d¤æØ?�
��Ú"�i�dØMª¡�i��¥ÔâM�S�¡�×Ø?�
�!�i� �^�i¤Û%P´2´2�6® Ú"�i�dØ?�i�2µ?�iª¬�
���i�r���^�!���S�wµ?�i�d�S���i�¡&��i�¦®���i�Êá-³
���^�i�Yâ%�i�^�r�i� �9�i�x��¥�°����\���^�i�^���\¥!´_��µ�� �9�i� �^�i��%P´2²0¢.® Ú"�i� ���,µ?�\¥��i�^���i��&2� ����âá������Ù·x��Ø
�l¥��i� �^�UØ?�
ª ª¡�ÎÚM��ß��dá?��¥��
µx���È&2�¡�\���i�)ä\�����/�iª �d����µlÞ��d� ��µ?�i�Y��Ú"�i�dØMª¡�i��¥«á-³
���^�i�Yâ
&2�¡�)é×°�°�ª¡�i��¥�âÔ¤1� �d���iª¡¥5	;��¢s��Þf�i�_�^�
¥5�ü�x���i�d�^�i��µ?�iª¬�
���i�����^���SÛM����¤1�¡¥���� �i� ��µ?�iÞ����^���i�
&«�i�����i�Yâ��M�����iÞ.�i�����S�fÚ"�i�dØ?�i��¥��i� ����â����^�lá-³
���^�i��¥���ä\��¤ ���i�¡¥d°��¡�iªM���iÞ�� �S�w�
�d¤¶���d�¡�
�^�i��SÛ"����¤1�¡¥������i�dä��i��µ?�i�Y��Î�"���7·x��Ø
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[�SUW�L�H p P�n W�FML�TVL
SfH W�FML
¡�L�W�FIH�eCP�H�e L�H FIH j L�N
\�L�FI[I\�L�HÔs`��T
\�L�nRL�H
SfH�O�P�Q�SUT�T�L�Hh~9�9cUH5W�FML�T�L�NRFMT
\Ka3FML�W�L�N
P�nùW�FMLr¤&[�SUT�T�L È�É�ÄqÉsÊuÃ�ÀÞ¿uÊIû Ë}¿ Ñ�É�Ò�Ç�ü Á-À©Æ-Ç³ÁvßJÐ4È³Á�ÑEÇ
Sfl�e L�[ML�FI\�L�\ p W�FMLÒL�FIHXL�H¾i/FML�HXT�\ÅnKFI\rxGP�H�^u\	yÞO�P�y|xGP�H�^u\	yÞ�9L�N
l�FIHXW�P�H�e L�HÍSfH`l�FML�\�L�\}~3EGFIH
á/l�Æ
L�^`\ p SfP�b�WXSUTz��lkL�N9Ú8��v(O�P�e L�eCN
F�Ë(L�HKaZL�N�W�L�H+TVcU[I[ p n�PXT�T j cUHRW�FML�T�L�NG¤&[�SUT�T�L�L�N
lkL�Hh~
i,FML�sum�J�H�FI\
\�T
\�L�[I[ML p W�FML@W�FML�T�L�T/á/l�Æ
L�^`\�b���N7W�L�H�L�H]\	bdL�N
H]\�L�HusÁP�eCN
F�ËÇSfH`l�FML�\�L�H¦nR_um�J`\�L p
n�PXTVT/Läÿ�\
NVSKFIH¦L�FIHXL�N¥sum�J�H�FI\
\�T�\�L�[I[ML�HXW�LäÜXH�FI\
FMcUH�SfH�e L�e L�l�L�H�aZL�N�W�L�Hh~�i,FML�T�L�v1H]\�L�N	bÞSUm�Läy
i&LäÜXH�FI\
FMcUH+FMT
\'"&N
P�HXW�[�Sfe L3b���N9W�FML7EGN
O}L�P�eCP�H�e�W�L�N�s`\
P�lXT9P�HXWÅs`^ L�[ML�\�cUHXT p T�c@WXSUT�TGH`P�N
��L�\
JXc`W�L�H p W�FML
J�FML�N¥SfH�e L�e L�l�L�HÇa<L�N�W�L�H p SfPXm�J�SfP�b�L�FIHXL�n�L�H]\	bdL�N
H]\�L�H�Ú/L�m�J�HXL�N&O�P�N
�9L�N	b���eCP�H�e+T
\�L�JXL�Hh~�i@SfnKFI\8Sf[I[ML&T�cU[Mm�JXL�H¦Ú/�=v|y|i,FML�HXT
\�L,e L�HXL�N
FMT�m�J¦l�L�J�SfHXW�L�[I\3a<L�N�W�L�H
^ _UH�HXL�H p n�PXT�T$W�FML�T�L�T$v|H`\�L�N	bdSUm�L�WXSUT$v|H`\�L�N	bdSUm�L È�É�Ä-É�ÊuÃ�À
¿�ÊIüFÁ-À�Æ-Ç�Á L�N
a<L�FI\�L�N
Hh~fv1HXT
e L�TVSfn�\
^ cUnKn�\,L�T8Sf[MT�c
O�P¦W�L�N3FIH={8l�l�FI[MW�P�H�e A ~ $ WXSfN
e L�T
\�L�[I[I\�L�H¦�9L�N�L�N
l�P�H�e T
J�FML�NVSfN�mVJ�FMLC~

{/l�l�FI[MW�P�H�e A ~ $ gXi,FML@Ú8��v|yÞ�9L�N�L�N
l�P�H�e T
J�FML�NVSfN�m�J�FML�bÐ��N/suL�N j L�N�cUl�Æ
L�^u\�L
java.rmi.Remote

MyServerInterfacejava.rmi.UnicastRemoteObject

java.rmi.RemoteObject

MyServer

extends
implements

{/PXm�J>W�L�NoYZ[IFML�H]\¼n�PXTVT p FIn»�9L�N
eC[ML�FMm�JwO�P�n [McU^CSf[ML�H½{/P�bÐN
P�b p nRcuW�F�ÜXO�FML�N
\Åa<L�N	y
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W�L�Hh~3EGFIHXL�N�T�L�FI\�T�n�PXT�T�L�N�W�FMLÒO�PXT��f\
O�[IFMm�JXL�HÓ{/PXT
H�SfJ�nRL�H p W�FMLÇW�P�N�mVJÓW�FML j L�N
\�L�FI[I\�L
¤8cUnKn�P�H�FI^USf\
FMcUH�SfP�b�\
N�L�\�L�HÒ^ _UH�HXL�H p Sfl�bÞSfH�e L�Hh~k{8HXW�L�N�L�N�TVL�FI\�T/n�PXT�T,L�N,L�FIHXL�FIH�FI\
F�Sf[ML
�9L�N
l�FIHXW�P�H�e+O�P=L�FIHXL�n´L�H]\	bdL�N
H]\�L�HÇá/l�Æ	L�^u\7JXL�N�T
\�L�[I[ML�Hh~

i@SUT8x9N
FIH�O�FIQ=W�L�T7Ú/�=vZP�HXW�W�FML@HX_U\
FIe L�HÇsum�J�N
FI\
\�L�TVcU[I[ML�H�J�FML�N,SfH�J�SfHXW�L�FIHXL�T/L�FIH�y
bÞSUm�JXL�HÅ¡�L�FMT
Q�FML�[MT j L�N�W�L�P�\
[IFMm�J`\�aZL�N�W�L�Hh~uv|H+W�FML�TVL�n xGN�cUeCNVSfnKnëeCFIl�\ZL�T2O�aZL�Fk¤&[�SUT�T�L�Hhg
L�FIHXL�H5sum�J�[��fe L�N�×wv/ôCø�Ù@P�HXW�L�FIHXL�H"¡�Sf[I[Þ~$i&L�NKsumVJ�[��fe L�NRT�m�J�[��feC\KW�L�H«¡3Sf[I[ p W(~ Jh~ p W�L�N
sum�J�[��fe L�N¼N
P�b�\+W�FML¦��L�\
JXc`W�L Û}¿ ÇAÕ4Ù�j cUn ��É�Ï¤Ï SfP�b p P�HXWÏW�L�N ��É�Ï¤Ï eCFIl�\¼SfPXT p WXSUTVT+L�N
e L�T�mVJ�[�Sfe L�H¦a3P�N�W�LC~

{/[MT�L�N�T�\�L�T¥n�PXTVT�W�L�NKsuL�N j L�N�TVL�FIHXL+i,FML�HXT
\�L p W�FML+L�N�bÐ��N�W�L�HÔL�H]\	bdL�N
H]\�L�HxsÁP�eCN
F�Ë
O�P�N��9L�N	b���eCP�H�eÒT
\�L�[I[ML�H�nR_um�J`\�L p FIH�L�FIHXL�n v1H]\�L�N	bÞSUm�LRlkL�^USfH�H`\�e L�lkL�H p WXSUT�J�FML�N üFÁ.�
À�Æ-Ç�ÁC��É�Ï¤Ï JXL�FIÛ L�H�T�cU[I[Þ~�i,FML�T�L�T�n�PXTVT j cUH�W�L�N7¤&[�SUT�T�L ü Á-À©Æ-Ç³Á Sfl�e L�[ML�FI\�L�\7a<L�N�W�L�HrP�HXW
W�FML&�=L�\
JXcuW�L�H�L�H]\
J�Sf[I\�L�H p SfP�b$W�FML&L�H]\	bdL�N
H]\7O�P�e L�eCN
F�Ë(L�H�a<L�N�W�L�H�T�cU[I[ p FIH�W�FML�T�L�n ��Sf[I[Û}¿ Ç�Õ4Ù ~zi@S=l�L�F�W�L�n L�H]\	bdL�N
H]\�L�H5{/P�b�N
P�b,W�FML�T�L�NK��L�\
JXc`W�L¼O�PXTV�f\
O�[IFMmVJXL��XL�J�[ML�N,0`PXL�[I[ML�H
SfP�b�\
N�L�\�L�H�^ _UH�HXL�H p W�FML+W�P�N�m�JÔL�FIHXL ü Á-À©Æ-Ç³Á}à�áqÑ�Á-ÅvÇ�¿ ÆhË SfH�e L�O}L�FIeC\�a<L�N�W�L�H p n�PXT�T¥lkL�F
��L�\
JXc`W�L�H=SfH�e L�e L�lkL�H�a<L�N�W�L�H p WXSUT�T7T�FML@W�FML�T�L¥{/PXT
H�SfJ�nRL@aZL�FI\�L�N
N�L�FMmVJXL�H=^ _UH�HXL�Hh~

¿9À]Å}Æ~Ã�Ç²È³É�ÄqÉsÊuÃ�ÀÞ¿uÊ�Ì~Í
Å~Î~Ð�ÏH¿ Ñ õ�ö�ó�òhúzyCýsð}ò|{�ò��´îhó�ò�};ý­ôuô òm~�ó�òhö��­ø
{�ò��´îhó�ò Ó
Å~Î~Ð�ÏH¿ Ñ©ÄqÆj¿ ÔeÛ~¿ ÇAÕ4Ù ó��­ú�î ��ø'��ýsû�ýFü�ú	� õ�ü�{Iò��´îhó�ò���~�ð}òhþ�óEõ¤îFö Í

D

i@SUT3L�FIe L�H]\
[IFMmVJXL�suL�N j L�N�cUl�Æ
L�^`\ p W�L�N ��É�Ï¤Ïæp n�PXT�T3H�FMmVJ]\7H`P�N8W�FML�T�L¥sum�J�H�FI\
\�T
\�L�[I[ML�FInKQ�[MLäy
nRL�H]\
FML�N�L�H p T�cUHXW�L�N
H=SfPXmVJ j cUH üFÁ-À�Æ-Ç�Ávß�Ð4È³Á�ÑEÇ l�O�a¥~�L�FIHXL�N8�8H`\�L�N
^`[�SUTVT�L&a3FML û Ë~¿ Ñ�ÉvÒ�Ç��
üFÁ-À�Æ-Ç�Ávß�Ð4È³Á�ÑEÇ�p W�FML
L�FIHXL
xGP�H�^u\	yÞO�P�y|xGP�H�^`\	y|¤/cUnKn�P�H�FI^CSf\
FMcUH"L�N
nR_UeC[IFMm�J]\ p Sfl�e L�[ML�FI\�L�\
T�L�FIHh~uv|nÄ¤8cUHXT�\
N
P�^`\�cUN3W�L�N�¤&[�SUT�T�L ��É~Ï9Ï n�PXT�T�W�L�N<¤/cUHXT
\
N
P�^u\�cUN7W�L�N3s`P�QkL�N
^`[�SUTVT�L û�Ë��
¿ Ñ�ÉvÒ�Ç�ü Á-À©Æ-Ç³ÁvßJÐ4È³Á�ÑEÇ W�P�N�m�J Ò�Î~Å}Á-Ã�Õ4Ù SfP�bÐe L�N
P�bdL�H½a<L�N�W�L�H p WXSfnKFI\rW�FML�T�L�N¼T�FMm�JwN
FMm�J`\
FIe
FIH�FI\
F�Sf[IFMT
FML�N
\}~${8PXmVJ�WXSflkL�F2^ _UH�HXL�H"{/PXT
H�SfJ�nRL�HÔL�H`\�T
\�L�JXL�H p T�c¦WXSUTVT�W�L�N
¤8cUHXT
\
N
P�^`y
\�cUN<FIHXT
e L�TVSfn�\�L�FIHXL üFÁ-À�Æ-Ç�Á}à�áqÑ�Á-Å�Ç�¿ ÆhË L�N
O}L�P�e L�H¼^USfH�Hh~`À L�H�H¼WXSfH�HoL�FIHÅ¡3Sf[I[kL�N
O}L�P�eC\
a3P�N�W�L p ^CSfH�H�W�FML�T�L�N�l�L�F(W�L�N üFÁEÖh¿ Ò�ÇAÃxé W�P�N�m�J�W�L�H�{/P�b�N
P�b ��É~À
¿9Ë�Ö­ÊuÃ�Á-Ð}¿9ËvÔ­Õ4Ù SfH�e L�nRL�[�y
W�L�\7a<L�N�W�L�Hh~

¿9À]Å}Æ~Ã�Ç²È³É�ÄqÉsÊuÃ�ÀÞ¿uÊ�Ì~Í
¿9À]Å}Æ~Ã�Ç²È³É�ÄqÉsÊuÃ�ÀÞ¿uÊ Ò�Á-ÃxÄ2Á-ÃCÊ�Ì~Í
Å~Î~Ð�ÏH¿ ÑJÑ-Ï É�Ò�Ò@��É�Ï¤Ï ò�~~ó�òhö�� ø���öhõ9ð}ýsø�ó�{�ò��´îhó�ò�������ò~ð-ó
¿9À]Å~Ï Á-À©Á-Ë�Ç³Ò,üFÁ-À�Æ-Ç�ÁC��É~Ï9ÏsÓ
Å~Î~Ð�ÏH¿ ÑK��É�Ï¤Ï9Õ4Ù ó��­ú�î ��ø�{Iò��´îhó�ò���~�ð}òhþ�óEõ¤îFö Ó
Ò�Î~Å}Á-Ã�Õ4Ù�Í

D

Å~Î~Ð�ÏH¿ Ñ©ÄqÆj¿ ÔeÛ~¿ ÇAÕ4Ù�Ó
ÂsévÒ�Ç�Á-À]Ê�ÆhÎvÇAÊuÅqÃ�¿9ËvÇ�Ï9Ë~Õ�êf��É~Ï9Ï­Û2ÉvÒJÐ}Á�Á-Ë´Û}¿ Ç�ê�Ù�Í

D

Å~Î~Ð�ÏH¿ Ñ�Ò�Ç�ÉvÇ�¿ Ñ|ÄqÆj¿ ÔeÀ�É}¿�Ë~ÕCÂjÇAÃ�¿9Ë�Ö�ÉqÃ�Ö}Ò�×�ØÚÙ�Ó
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ÇAÃxé�Ó
��É�Ï¤Ï­ÐqÉ~Ï9Ïhâ�ËvÁAÜÍ��É~Ï9Ï¤Õ4Ù�Í
� ý�� õ�ö]��ü¥ú�ò��hõ�ö���ÿ���}�ý ôuô����-�sý ôuô�� Í

D�Ñ�ÉvÇ³Ñ-Û Õ�à�áqÑ�Á-Å�Ç�¿ ÆhË]ÁvÙ�Ó�Á}ÊuÅqÃ�¿�Ë�Ç�ÂjÇ�É2Ñ-èE¾IÃ�É2Ñ�Á-Õ4Ù�ÍÁD
D

D

£ L�\
O�\3n��XT�T�L�HrW�L�N8s`\
P�l¼P�HXWoWXSUT8s`^ L�[ML�\�cUHrW�L�N3¤&[�SUT�T�L ��É�Ï¤Ï L�N
O}L�P�eC\3aZL�N�W�L�Hh~��/FML�N
O�P
W�FML�H]\,WXSUT8xGN�cUeCNVSfnKn Ã�À
¿ ÑCp WXSUT/Sf[MT/x$SfNVSfnRL�\�L�N&L�FIHXL@^ cUnKQ�FI[IFML�N
\�L�¤&[�SUT�T�L�SfH�H�FInKn�\ p
W�FML@a3FML@W�FML¥¤&[�SUTVT�L ��É~Ï9Ï b���N8W�FML&�9L�N
\�L�FI[IP�H�e+Q�NV�fQ�SfN
FML�N
\/FMT
\}~

Ò�Î~Ë � Ã�ÀÞ¿ Ñ���É�Ï¤Ï
i,FML�T�L�N
O}L�P�eC\7W�FML/¤&[�SUT�TVL�H ��É�Ï¤Ï��|ÂjÇ�Î�Ð�Ê�Ñ-Ï ÉvÒ�Ò P�HXW ��É�Ï¤Ï��|ÂFè�Á-Ï9Ê�Ñ-Ï ÉvÒ�Ò ~]i@SUT7s`^ L�[ML�\�cUHoa3FIN�W
SfP�b2W�L�N&suL�FI\�L�W�L�T&suL�N j L�N�T/lkL�HX_U\
FIeC\8P�HXW�T
\�L�J]\,W�L�n suL�N j L�N,��l�[IFMm�JXL�N
aZL�FMTVL�O�P�N/�9L�N	y
b���eCP�H�eX~]i&L�N�s`\
P�loSfHXW�L�N�L�N�T�L�FI\�T2a3FIN�W¼SfP�bhW�L�N�suL�FI\�L8W�L�T�YZ[IFML�H]\�TZl�L�HX_U\
FIeC\}~uEGH`\|aZL�W�L�N
a3FIN�W¦W�L�N@s`\
P�l=W�L�n YZ[IFML�H`\&Sf[MT/�$FI[ML¥O�P�N7�9L�N	b���eCP�H�eÅe L�T�\�L�[I[I\ p cuW�L�N8W�L�N&YZ[IFML�H`\/n�PXT�T
W�FML�T�L�T��$FI[ML+��lkL�N�WXSUT�å,L�\
OÅH�SUmVJ�[�SUW�L�Hh~Gv|H�W�FML�T�L�n �ÁSf[I[<n�PXT�T�bÐ��N
WXSUT
s`��T
\�L�nßW�L�T
YZ[IFML�H]\�T<L�FIH ÂhÁ�Ñ-Î~Ã�¿ ÇÚéu��É�Ë2É�Ö~Á-Ã L�FIH�e L�N
FMmVJ]\�L�\�aZL�N�W�L�H p W�L�N2W�FML( /l�L�N
\
NVSfeCP�H�e�W�L�T<Y<cuW�L�T
��lkL�N
a<SUm�J`\}~8�=FI\ ÂsévÒ�Ç�Á-À]Ê Ò�ÁEÇ�ÂhÁ�Ñ-Î~Ã�¿ ÇÚé���É�Ë2ÉvÖ~Á-Ã!Õ�ËvÁAÜ üz� ÝHÂhÁ�Ñ-Î~Ã�¿ ÇÚéu��É~Ë2ÉvÖ~Á-Ã�Õ4Ù�Ù ì3^CSfH�H
W�L�N�YZ[IFML�H]\�W�FML�T&\
P�HÒP�HXWÇW�L�H�Y<cuW�L�H�SUmVJ�[�SUW�L�Hh~hEGJXLKW�L�N�suL�N j L�N&e L�T
\VSfN
\�L�\@a<L�N�W�L�H
^CSfH�H p n�PXT�TKW�FMLov|HXT�\VSfH�O p W�FMLÅb���NKW�L�H«å&SfnRL�HXT�W�FML�HXT
\KP�HXWÔb���NKW�FML¼{/H�H�SfJ�nRL j cUH
{/H�bÐNVSfe L�H j L�NVSfH`\|a<cUN
\
[IFMm�JÒFMT
\ p W�FML Ã�À
¿9Ã¥ÁEÖh¿ Ò�Ç�Ã�éup e L�T
\VSfN
\�L�\7aZL�N�W�L�Hh~
Ò�Î~Ë � Ã�ÀÞ¿�Ã¥ÁEÖh¿ Ò�ÇAÃxé
Ò�Î~Ë �dÈ³É�ÄqÉ¼��É�Ï¤Ï
�	��
�� ��� ��� �
{/PXm�JÔW�L�NKYZ[IFML�H]\�n�PXT�T�b���N�W�L�HÔL�H`\	b�L�N
H`\�L�H�sÁP�eCN
F�Ë j cUN
lkL�N�L�FI\�L�\�aZL�N�W�L�Hh~zi&c`mVJ�FIn
"&L�e L�HXTVSf\
O/O�P�nÄsuL�N j L�NZn�PXT�TZL�N2H�FMm�J`\ZO�PXT��f\
O�[IFMm�JXL,v|H`\�L�N	bdSUm�L�TZc`W�L�N3á/l�L�N
^u[�SUT�T�L�HRlkLäy
L�N
lkL�Hh~h�8n�W�L�HÔsuL�N j L�N¥ÜXHXW�L�H O�PÇ^ _UH�HXL�H p a<L�HXW�L�\�L�N�T
FMmVJ�SfH�W�L�H å,SfnRL�HXTVW�FML�HXT
\
SfP�b�W�L�nÄÚ8L�m�J�HXL�N3W�L�T3suL�N j L�N�T<P�HXWRb�NVSfeC\2nKFI\
\�L�[MT�W�L�T�å,SfnRL�HXT p nKFI\�W�L�nëW�L�N7suL�N j L�N
W�cUN
\�SfH�e L�nRL�[MW�L�\�FMT�\ p H�SUm�J�W�L�nÈe L�a3��HXT�mVJ]\�L�H«i,FML�HXT
\}~(i,FML�T&\
P�\�L�N@nKFI\¥W�L�n�{8P�bÐy
N
P�b ��É�ÀÞ¿9ËvÖ­ÊuÏ ÆjÆhèqÎ�Å~Õ4Ù ~�{/[MT�xzSfNVSfnRL�\�L�NKa3FIN�W�W�FML�TVL�N���L�\
JXc`W�L¼L�FIHXL+�,Ú8Ö>W�L�N
�XcUN
nÃ�À
¿æ�¤½}½2Ò�ÆhÀ�Á}Ê Ò�Á-Ã�Ä2Á-ÃCÊ�Ñ�ÆhÀ�½-ÂhÁ-Ã�Ä~¿ Ñ�Ám��É~À©Á ��lkL�N
e L�l�L�Hh~u{8[MTZEGN
e L�l�H�FMT<a3FIN�WÅL�FIHXL,Ú8LäbdL�N�L�H�O
SfP�b8L�FIHÏá/l�Æ	L�^u\ j cUnßâ9�uQ üFÁ-À�Æ-Ç�Ávß�Ð³È4Á�ÑEÇ O�P�N
�XmV^`e L�lkL�H p WXSUT p P�n W�FMLÅT�Q�L�O�F�Ü�T�mVJXL�H
��L�\
JXc`W�L�H¦W�L�T8i/FML�HXT�\�L�T7H]P�\
O}L�H¦O�P�^ _UH�HXL�H p SfP�b9W�L�H�N
FMm�J`\
FIe L�H=â2�`Q¦L�FIH�e L�TVm�J�NV�fH�^u\
aZL�N�W�L�H=n�PXT�T
×
÷�ôfó�ø�ï±î�/�Ùä~Ái,FML�T�L@Ú8LäbdL�N�L�H�O¥^CSfH�H=WXSfH�H�a3FML�L�FIHXL@[McU^USf[ML�Ú8LäbdL�N�L�H�O j L�N	y
aZL�HXW�L�\2aZL�N�W�L�Hh~]Ö�L�W�FIeC[IFMm�JÅW�FML�O�PXT��f\
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P�H�e L�Hh~hi&L�N,á/l�Æ
L�^u\VSUWXSfQ�\�L�N
N�L�eCFMT
\
N
FML�N
\rW�FMLÒ¤&[�SUT�T�L�H p W�FMLÒL�NÅP�H`\�L�N�T
\
��\
O�\ p P�HXWwW�L�N�L�HÓá/l�Æ	L�^u\
FInKQ�[ML�nRL�H]\
FML�N
P�H�y
e L�H¾FIHtW�L�N�v1nKQ�[ML�nRL�H]\
FML�N
P�H�e TVSfl�[�Sfe LC~,�$��NrHXL�PXL v|HXT�\VSfH�O}L�H j L�N
eCFIl�\¦L�NrL�FIHXW�L�P�\
F�y
e L�á/l�Æ	L�^u\
N�LäbdL�N�L�H�O}L�H"P�HXW j L�N
a<Sf[I\�L�\+W�FML�T�LC~9Y3á,Ú/¡<{ T�m�J�N�L�FIl�\
b���N,Æ	L�W�L¼^ cUH�bdcUN
nRL
á,Ú8¡Zy|v1nKQ�[ML�nRL�H]\
FML�N
P�H�e"L�FIHXL�Hws`\VSfHXWXSfN�Wuy?á/l�Æ
L�^u\VSUWXSfQ�\�L�NÇ×�W�L�H>¡3SUT
FMm=á/l�Æ
L�m�\+{3Wuy
SfQ�\�L�N p ¡7á3{@Ù j cUN}~uE9FIHXL@v|nKQ�[ML�nRL�H`\
FML�N
P�H�eR^USfH�H�SflkL�N7SfPXm�JraZL�FI\�L�N�L�á/l�Æ
L�^u\VSUWXSfQ�\�L�N
L�H]\
J�Sf[I\�L�H p L�l�L�H�bÞSf[I[MT9T
\VSfHXWXSfN�W�FMT
FML�N
\GFMT�\$FIH�O�a3FMTVm�JXL�H+W�L�N9xZá7{ê×�x$cUN
\VSfl�[ML,á/l�Æ
L�m�\G{3Wuy
SfQ�\�L�N�Ùä~

i@SUTKv1nKQ�[ML�nRL�H]\VSf\
FMcUH5Ú/L�Q�cCT
FI\�cUN
�ÔT
\�L�[I[I\KL�FIHXL�H«å&SfnRL�HXT�W�FML�HXT
\KO�P�N
�9L�N	b���eCP�H�e p
W�P�N�m�J>W�L�HÏL�N	bÐNVSfeC\+aZL�N�W�L�H5^CSfH�H p a<L�[Mm�JXL¦¤&[�SUTVT�L�H5SfP�b¥L�FIHXL�nùsuL�N j L�NRP�H]\�L�N�T�\
��\
O�\
P�HXW>aZL�[MmVJXL�á/l�Æ	L�^u\�L¦FIHXT�\VSfH]\
FIFML�N
\�T
FIHXW p P�HXW j L�N
a<Sf[I\�L�\�W�L�N�L�HÓá/l�Æ	L�^u\
N�LäbdL�N�L�H�O}L�Hh~
�/FML�N¥^ _UH�HXL�H�SfPXmVJ�aZL�FI\�L�N�LÅv|H�bdcUN
n+Sf\
FMcUHXL�H�Sfl�e L�[ML�eC\�aZL�N�W�L�H p W�FMLKO ~Ê¡&~(O�P�N�s`FMmVJXL�N	y
JXL�FI\�T
P�H`\�L�N�T
\
��\
O�P�H�e¼cuW�L�N3O�P�N8{/l�N�L�m�J�H`P�H�e¼W�FML�HXL�H�^ _UH�HXL�Hh~

i&L�N+á/l�Æ	L�m�\KÚ/L�0]PXL�T
\
¡<N�cU^ L�N
FMT
\�FIn Y3á,Ú/¡<{8y?s`\VSfHXWXSfN�W"W�P�N�m�J"T�L�FIH"v1H]\�L�N	bÞSUm�L
W�LäÜXH�FML�N
\}~]E9N9^USfH�H j cUH j L�N�T�m�J�FML�W�L�HXL�H·�,L�N�T
\�L�[I[ML�N
H j L�N�T�mVJ�FML�W�L�H+FInKQ�[ML�nRL�H`\
FML�N
\<a<L�N	y
W�L�H p T�cU[�SfH�e LrWXSUTKv1H]\�L�N	bÞSUm�L¼W�L�n»s`\VSfHXWXSfN�W"L�H`\�T
Q�N
FMm�J`\}~9i,FML�T
J�Sf\
O�P�N
��cU[Ie L p WXSUT�T
W�FMLov|nKQ�[ML�nRL�H`\
FML�N
P�H�e L�H j cUH½á,Ú/¡<T
W�P�N�mVJ�SfPXTRT�L�J�N
P�H]\�L�N�T�mVJ�FML�W�[IFMm�JwT�L�FIH«^ _UH�HXL�Hh~
E9T8eCFIl�\&á,Ú8¡�T p W�FML�SfP�b9¡ZFIl�[IFMcU\
JXL�^ L�H�l�SUT
FML�N�L�H p W�FML¥O�P¦W�L�HÇs`\
P�lXT7l�O�a¥~�W�L�HÇs`^ L�[MLäy
\�cUHXT¥J�FIH�O�P�e L�[IFIH�^u\�a<L�N�W�L�Hhì-L�T¥eCFIl�\
á,Ú8¡�T p W�FMLÅSfP�b3L�FIHXL�n i@SUL�nRcUH�y|�=L�mVJ�SfH�FMT
n�PXT
SfP�b�l�SfPXL�Hhì9P�HXW5L�TReCFIl�\ÅT�cU[MmVJXL p W�FMLrO}L�H`\
NVSf[ j cUH>L�FIHXL�N¼suL�N j L�N
n+SUT�m�J�FIHXL j L�N
a�Sf[I\�L�\
aZL�N�W�L�Hh~

�/nþL�FIHêá/l�Æ
L�^`\¦SfHXT
Q�N�L�mVJXL�HÓO�P¾^ _UH�HXL�H p FMT�\
Æ	L�W�L�n á/l�Æ
L�^`\=L�FIHXLÇL�FIHXW�L�P�\
FIe L
Ú8LäbdL�N�L�H�ORO�P�e L�a3FML�T�L�Hh~-i,FML�T�LKÚ8LäbdL�N�L�H�ORFMT
\¥W�FMLRv1H�bdcUN
n+Sf\
FMcUH p W�FMLKHX_U\
FIe�FMT�\ p P�n�L�FIH
á/l�Æ
L�^`\z��lkL�NzL�FIHXL�H+á,Ú/¡�O�P
FMW�L�H]\
F�ÜXO�FML�N�L�H+P�HXW
SfH�O�PXT�Q�N�L�m�JXL�Hh~]i,FML�T�L<Ú8LäbdL�N�L�H�O�a3FIN�W
L�FIHXL�n á/l�Æ
L�^`\8l�L�FhW�L�N8E9N
O}L�P�eCP�H�eÅW�P�N�m�J�W�L�H�á,Ú8¡>O�P�e L�\�L�FI[I\/P�HXWrl�L�J��f[I\/T�c
[�SfH�e L
FIJ�N�L|"&��[I\
FIeC^ L�FI\ p a3FML=WXSUT+O�P�e L�JX_UN
FIe LÇá/l�Æ	L�^u\ÅLäÿ�FMT
\
FML�N
\ p T�L�[IlXT
\Ra<L�H�H>WXSUTrá/l�Æ	L�^u\
T�L�FIHXL�H�s`\VSfHXW�cUN
\8aZL�m�JXTVL�[I\}~

i,FML�T�L�Ú8LäbdL�N�L�H�O¥^USfH�HÒSfHXW�L�N�L�HÒá/l�Æ
L�^`\�L�H j L�N	bÐ��eCl�SfN,e L�n+SUm�J`\/a<L�N�W�L�H p W�FML�WXSfN	y
��lkL�N�SfP�b3WXSUT�á/l�Æ	L�^u\@O�P�eCN�L�F�b�L�HÔ^ _UH�HXL�Hh~hi,FML�T@^CSfH�HÔSfP�b j L�N�TVm�J�FML�W�L�HXLÅÀ L�FMT�L�HÇe Läy
T�mVJXL�JXL�HhgCEGFIHXL�Ú8LäbdL�N�L�H�O<^CSfH�H
FIHKL�FIHXL�nÍ�$FI[ML�cuW�L�N$FIHKL�FIHXL�NGi@Sf\�L�H]l�SfH�^KSfl�e L�[ML�eC\9T�L�FIH
P�HXW j cUHÅL�FIHXL�n�YZ[IFML�H]\�JXL�NVSfPXT
e L�[ML�T�L�H¼aZL�N�W�L�Hh~Xá,W�L�N�W�L�N�YZ[IFML�H]\�^CSfH�HÅT
FMmVJoSfH¼L�FIHXL�H
i,FML�HXT
\8a<L�HXW�L�H p W�L�N@á/l�Æ
L�^`\
N�LäbdL�N�L�H�O}L�H�O�P�N/�9L�N	b���eCP�H�e¼T�\�L�[I[I\}~ksucU[MmVJXL�i,FML�HXT
\�L�T
FIHXW
O�P�n�¡�L�FMT
Q�FML�[9W�L�N¥å&SfnKFIH�e=suL�N j FMm�LKcuW�L�N¥W�L�N@âhNVSUW�L�N�suL�N j FMm�LC~hEGFIH å&SfnKFIH�e=suL�N j L�N
^CSfH�H«L�FIHXLo{/l�l�FI[MW�P�H�e j cUH«L�FIHXL�n å&SfnRL�HÏSfP�b/L�FIHXLoÚ8LäbdL�N�L�H�OoL�N
O}L�P�e L�Hh~GE9FIH«â�NVS�y
W�L�N9^CSfH�H j L�N�T�mVJ�FML�W�L�HXL&á/l�Æ
L�^`\�L7nKFI\2W�L�nàeC[ML�FMmVJXL�HosuL�N j FMm�L p SflkL�N9P�H]\�L�N�T�mVJ�FML�W�[IFMm�JXL�H
¤8cUHXW�FI\
FMcUHXL�H cuW�L�N8nKFI\/P�H]\�L�N�T�mVJ�FML�W�[IFMm�JXL�H É P�Sf[IFI\V�f\�T�nRL�N
^`n+Sf[ML�H�SfH`l�FML�\�L�H�P�HXW=W�L�H
YZ[IFML�H]\/L�FIHXL�T3W�FML�T�L�N/á/l�Æ	L�^u\�L@SfPXT
a<�fJ�[ML�H¦[�SUT�T�L�Hol�O�a¥~ubÐ��N3W�L�H=YZ[IFML�H`\8L�FIHXL,e L�L�FIeCHXL�\�L
{/PXT
a<SfJ�[h\
N�LäË(L�Hh~
�&Sf\GL�FIHRYZ[IFML�H`\2L�FIHXL�Ú8LäbdL�N�L�H�O7SfP�b�L�FIH+á/l�Æ	L�^u\GL�N
J�Sf[I\�L�H p T�c/^USfH�HKL�N2á/QkL�NVSf\
FMcUHXL�H
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SfP�b8W�FML�T�L�n á/l�Æ	L�^u\�Sfl�N
P�bdL�Hh~!�/FML�N	bÐ��N�T
\�L�JXL�H«W�L�nßYZ[IFML�H]\�O�aZL�F���L�m�J�SfH�FMT
nRL�H�O�P�N
�9L�N	b���eCP�H�eXgXW�L�N7W��`H�SfnKFMTVm�JXL�{/P�b�N
P�b-��lkL�N7WXSUT7i&v�v9cuW�L�N7W�L�N8T
\VSf\
FMT�mVJXL@{8P�b�N
P�b$��lkL�N
W�L�H�YZ[IFML�H]\	y?s`\
P�lh~�i@SUT�i,vVv-a3FIN�WÅO�P�nÄ¡<L�FMT�Q�FML�[kWXSfH�H j L�N
aZL�HXW�L�\ p a<L�H�HrW�L�N<â2�`QoW�L�T
SfP�b�O�P�N
P�b�L�HXW�L�H�á/l�Æ
L�^u\�T@O�P�NÞ 8lkL�N�T�L�\
O�P�H�e T
O}L�FI\@H�FMmVJ]\�l�L�^CSfH�H]\@a�SfN}~hi&L�N@J��fP�ÜXe L�N�L
P�HXW+L�FIH�bÞSUm�JXL�N�L&��Sf[I[ÁFMT
\<Sf[I[ML�N�W�FIH�e T�W�L�N<{8P�b�N
P�b(��l�L�N<L�FIHXL�Hrs`\
P�lh~`i&S�W�L�N3s`\
P�l¼L�FIHXL�H
s`\�L�[I[ j L�N
\
N�L�\�L�N¥W�L�T�á/l�Æ
L�^`\�T@SfP�bZW�L�N¥YZ[IFML�H]\�T�L�FI\�LKWXSfN�T�\�L�[I[I\ p bÐP�H�^u\
FMcUH�FML�N
\@W�L�N,{/P�bÐN
P�b
W�L�T/á/l�Æ
L�^`\�T p SfPXT,s`FMm�J`\/W�L�T/YZ[IFML�H`\ p e L�H�SfPXT�cRa3FML@L�FIH�[McU^USf[ML�N/{8P�b�N
P�b	~

i&L�N2s`\
P�l j L�N
Q�SUm�^u\9W�FML�x$SfNVSfnRL�\�L�N9FIH
e L�L�FIeCHXL�\�L�N2��cUN
n´×¹¸KôCòVó°-uôUõÐõ�ïÐî�/�Ù(P�HXW
a<L�H�y
W�L�\�T
FMmVJ�WXSfH�H�nKFI\�W�FML�T�L�n¢{/P�bÐN
P�b7SfH�W�L�H«á,Ú/¡ p W�L�N¥FIJ�HÔSfH�W�L�H�á/l�Æ
L�^u\VSUWXSfQ�\�L�N
aZL�FI\�L�N
[ML�FI\�L�\}~ui&L�NZá/l�Æ	L�^u\VSUWXSfQ�\�L�N<Sf^u\
F j FML�N
\2WXSUTZá/l�Æ
L�^`\ p L�N
O}L�P�eC\2HXcU\	bdSf[I[MTZT�cUe]SfN9L�FIHXL
HXL�PXL
v|HXT�\VSfH�O�P�HXW=N�L�FMm�J`\¥W�L�HÒ{/P�b�N
P�bZSfH�WXSUT¥s`^ L�[ML�\�cUHh~(i,FML�T�L�T,L�H]\
Q�SUm�^u\+×Lº]ñ.¸RôUò�ó°¶
-uôUõÐõæï±î�/�Ù¥W�FML+xzSfNVSfnRL�\�L�N�a3FML�W�L�N�P�HXWÔN
P�bÐ\�W�FML¼á/l�Æ
L�^`\
FInKQ�[ML�nRL�H`\
FML�N
P�H�eÔSfP�b�×�T
FML�JXL
{/l�l�FI[MW�P�H�e A ~ l Ùä~fi@SUTz{/P�bÐN
P�bdL�N
e L�l�H�FMTza3FIN�WKSfP�b�eC[ML�FMm�JXL�À L�FMT�L<FIH
P�nKe L�^ L�J�N
\�L�N9Ú7FMmVJ�y
\
P�H�e j L�N
Q�SUm�^u\ p2j L�N�T�mVJ�FMm�^u\oP�HXW5a3FML�W�L�NoL�H]\
Q�SUmV^`\oP�HXW5TVm�J�[IFML�ÛC[IFMm�JtSfHwW�L�HwYZ[IFML�H`\
O�P�N
�Xm�^ue L�[IFMLäbdL�N
\}~

{8l�l�FI[MW�P�H�e A ~ l gXi&L�N3À L�e+L�FIHXL�T7Ú8L�0`PXL�T
\�T

Client Object Implementation

Skeleton Object
Adapter

ORB
Interface

ORB

Client
StubsInvocation

Dynamic

»���¼
i,P�N�m�J W�FML
v1H]\�L�N	bÞSUm�LKi,LäÜXH�FI\
FMcUH Ö-SfH�eCP�Sfe L¦×�v1i&Ö-Ù8a<L�N�W�L�HÔá/l�Æ	L�^u\�L�nKFI\,FIJ�N�L�H ��Läy
\
JXcuW�L�H¼P�HXWr{�\
\
N
FIl�P�\�L�HrlkL�T�mVJ�N
FML�l�L�Hh~�i,FML&v1i&ÖÒFMT
\7Sf[MT3L�FIHXL¥sum�J�H�FI\
\�T�\�L�[I[ML�H]lkL�T�m�J�N�L�F�y
l�P�H�e T�T
Q�NVSUmVJXLÔSfH�e L�[ML�eC\ p W�FMLÇP�H�Sfl�J��fH�eCFIe j cUHêW�L�Hês`Q�NVSUm�JXL�HêFMT
\ p nKFI\¦W�L�N�W�FML�T�L
sum�J�H�FI\
\�T�\�L�[I[ML�H�T�m�J�[IFML�ÛC[IFMmVJ¼FInKQ�[ML�nRL�H`\
FML�N
\3aZL�N�W�L�HrT�cU[I[ML�Hh~ui@SUW�P�N�m�J¼^ cUnKn�\3W�L�N<v?i&Ö
L�FIHXLrO}L�H`\
NVSf[ML=Ú/cU[I[MLrFIH>Y3á,Ú8¡�{ O�Ph~9i,P�N�m�J>T
FMLrFMT
\+L�TRnR_UeC[IFMm�J p WXSUT�TÅYZ[IFML�H]\ÅP�HXW
suL�N j L�N9FIHRP�H`\�L�N�T�m�J�FML�W�[IFMmVJXL�H¦s`Q�NVSUm�JXL�H+FInKQ�[ML�nRL�H`\
FML�N
\<TVL�FIHK^ _UH�HXL�H p Æ�S,H�FMm�J]\<L�FIH�n+Sf[
a3FMT�T�L�H"n��XT�T�L�H p FIHÏa<L�[Mm�JXL�Nrs`Q�NVSUm�JXL�W�L�N&Æ
L�aZL�FI[MT¼SfHXW�L�N�LrQ�N�cUeCNVSfnKnKFML�N
\+FMT
\}~2s`�uH�y
\VSf^u\
FMT�m�JÒFMT
\&W�FML
v1i&Ö"SfH�Y6©k© SfH�e L�[ML�J�H`\ p FMT
\@Sfl�L�N&P�n L�FIH�FIe L�E9[ML�nRL�H]\�LRL�N
a<L�FI\�L�N
\
aZcUN�W�L�H=P�HXWrJ�Sf\3^ L�FIHXL�Sf[Ie cUN
FI\
J�nKFMT�mVJXL�H�E9[ML�nRL�H]\�LC~

s`QkL�O�F�ÜX^USf\
FMcUHXL�H>FIH5v?i&ÖtlkL�T
\�L�JXL�H>SfPXTÅ�=cuW�P�[�y p ¤8cUHXT�\VSfH]\�L�H�y p â9�uQ�y p sumVJ�H�FI\
\	y
T
\�L�[I[ML�H�y$P�HXWR{8PXT�H�SfJ�nRL�HXW�LäÜXH�FI\
FMcUHXL�Hh~ui,FML/s`�uH]\VS�ÿ+W�L�NZv1i&Ö¦TVcU[I[XFInà�XcU[Ie L�HXW�L�H j cUN	y
e L�T
\�L�[I[I\7a<L�N�W�L�H p cUJ�HXL�Æ
L�W�cum�J=SfP�b9Sf[I[ML¥i&L�\VSfFI[MT7L�FIH�O�P�e L�JXL�Hh~

i,FML<i,LäÜXH�FI\
FMcUHXL�HKFIH
v?i,ÖrT�FIHXW�FIH
�=cuW�P�[ML�H�P�H]\�L�N
\�L�FI[I\}~ £ L�W�L�Tz��c`W�P�[ul�FI[MW�L�\GL�FIHXL�H
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{/l�l�FI[MW�P�H�e A ~ Ì g�i,FML¥Ú/cU[I[ML@W�L�N8v?i,Ö

IDL

CobolSmalltalkJavaC++Implementierung

Interface

C++ Java Smalltalk CobolKlient

å&SfnRL�HXT
NVSfP�nß×1ó�÷�ö°½�ñfÙ p FIH=W�L�n v1W�L�H`\
F�ÜX^USf\�cUN�L�H j cUH�â9�uQ�L�H p ¤8cUHXT
\VSfH`\�L�H p {�\
\
N
FIl�P�y
\�L�HÇL�\�mC~(W�LäÜXH�FML�N
\¥T
FIHXW(~kv|H�HXL�N
J�Sf[Il W�L�T@å&SfnRL�HXT
NVSfP�nRT@n��XT�T�L�H W�FML
v?W�L�H]\
F�ÜX^CSf\�cUN�L�H
L�FIHXW�L�P�\
FIe LÒå,SfnRL�H¾T�L�FIHh~<å&SfnRL�HwSfPXToL�FIHXL�nqSfHXW�L�N�L�Hwå&SfnRL�HXT
NVSfP�n p Sf[MT�c�L�FIHXL�n
SfHXW�L�N�L�HÔ��cuW�P�[ p ^ _UH�HXL�H�L�lkL�H�bdSf[I[MT�N�Läb�L�N�L�H�O�FML�N
\�aZL�N�W�L�H p a<cUl�L�F<W�L�N�å&SfnRL�HXT
NVSfP�n
W�P�N�m�J W�L�HÒå&SfnRL�HÒW�L�T&��c`W�P�[MT@SfH�e L�T
Q�N�cum�JXL�HÇa3FIN�W�P�HXWÒå&SfnRL�HXT
NVSfP�n P�HXW�v?W�L�H�y
\
F�ÜX^CSf\�cUN8W�P�N�m�J=O�aZL�F�i&cUQ�QkL�[IQ�P�H�^`\�L@e L�\
N�L�H�H`\8a<L�N�W�L�Hh~

i,P�N�m�JrW�FML8�9L�N
l�FIHXW�P�H�e j cUHÅå&SfnRL�HXT
NVSfP�nÄP�HXWÅv?W�L�H]\
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\za<L�N�W�L�HK^ _UH�HXL�Hh~f{/[I[MLZaZL�FI\�L�N�L�HRi&L�^`[�SfNVSf\
FMcUHXL�H
n��XT	y
T�L�HrFIH�HXL�N
J�Sf[Il�L�FIHXL�T7�=cuW�P�[MT7W�LäÜXH�FML�N
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QkL�O�F�Sf[IFMT
FML�N
\�L�H�å&SfnRL�H
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J�SfHXW�L�Hh~

{/[MTr¡�L�FMT
Q�FML�[�T�cU[I[&J�FML�N�a3FML�W�L�N�L�FIHêYZJ�Sf\�W�FML�HXL�Hh~8i&SÏY3á,Ú/¡�{¢L�FIHXLÇ\1�`Q�FMT�mVJXL
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O}L�P�eC\7P�HXWrn�PXT�T j cUn�xGN�cUeCNVSfnKnKFML�N�L�N,HXcum�J=SfPXT
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n+SfÛ L�H�SfPXT}g

Å2É2Ñ-è�ÉvÖ~ÁK��Û2É�ÇAÍ
Å~Î~Ð�ÏH¿ Ñ�¿�Ë�Ç�Á-Ãxì�É2Ñ�Á���Û2É�Ç�ÂhÁ-ÃxÄ2Á-Ã�Á�á2Ç³Á-Ë2Ô}Ò|Æ~Ã¥Ö­Ê�ÆhÀ|Ö­Êæ�£ß@ü$�(��Ê¤ß�Ð4È³Á�ÑEÇ�Ó
É Ë2É~ÏFÅ~Î~Ð�ÏH¿ Ñ�Ò�Ç�ÉvÇ�¿ Ñ�Ò�Û2Æ~Ã�Ç@��ÉEá]��ÏH¿ Á-Ë�Ç³Ò�â�Õ�Ò�Û2Æ~Ã�Ç�Ù�åC�jÍ
Å~Î~Ð�ÏH¿ Ñ�Ò�Û2Æ~Ã�Ç�Ë~Î~ÀJß%ì?�IÏ¤¿ Á-Ë�Ç³Ò�Õ4Ù�Í
Å~Î~Ð�ÏH¿ Ñ©ÄqÆj¿ ÔeÏ Æ-Öh¿9Ë~Õ¤È�É�ÄqÉsÊuÏ É�Ë�Ö­ÊHÂjÇ�Ã�¿9Ë�Ö#Ë2É�À�ÁU�h�IÛ2ÉvÇEÊæ�IÛ2ÉvÇ��IÏ¤¿ Á-Ë�Ç%Ñ-Û2É�Ç³Ç�Á-ÃIÙ;Ç�Û�Ã¥Æ�Ü�Ò&��Û2ÉvÇAÊIüFÁ�È³Á�ÑEÇ�Í
Å~Î~Ð�ÏH¿ Ñ©ÄqÆj¿ ÔeÏ Æ-Ö~ÆhÎ�ÇAÕ¤È³É�ÄqÉsÊuÏ É�Ë�Ö­ÊHÂjÇAÃ�¿9Ë�ÖµË2É~À©ÁvÙ�Í
Å~Î~Ð�ÏH¿ Ñ©ÄqÆj¿ Ô�Ò�Á-Ë2Ô+Õ	�IÛqÉ�ÇEÊM��ÁEÒ�Ò�É�Ö~Á�À©ÁEÒ�Ò�É�Ö~ÁvÙ�Í

D

i,FML�TZT�FIHXWÅSf[I[ML�N�W�FIH�e T�L�N�T
\Zv1H]\�L�N	bÞSUm�L�TZP�HXWR^ L�FIHXL,¤&[�SUT�T�L�H p W�FML,L�FIHXL8v1nKQ�[ML�nRL�H]\
FML�N
P�H�e
L�H]\
J�Sf[I\�L�Hh~]i/FML3v1nKQ�[ML�nRL�H]\
FML�N
P�H�e�L�N	b�cU[IeC\9WXSfH�HKFIH j cUHRW�FML�T�L�HRSfl�e L�[ML�FI\�L�\�L�H¼¤&[�SUT�T�L�Hh~
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®z¯±®G¯³Ê ²´·w¢£¡ ¹�¶ ·wa3cÌË!a3c¥Í	§UÎ�f��$¶mf�c
i,FMLKl�FMT
JXL�N¥e L�O}L�FIeC\�L�H«â�L�mVJ�H�FI^ L�H�b���N�W�FML j L�N
\�L�FI[I\�L+xGN�cUeCNVSfnKnKFML�N
P�H�eÇL�N
[�SfP�lkL�H�W�FML
¤8cUnKn�P�H�FI^USf\
FMcUH j cUH�á/l�Æ	L�^u\�L�H SfP�b j cUHXL�FIH�SfHXW�L�N�L�H]\	bdL�N
H]\�L�HÔÚ8L�m�J�HXL�N
Hh~ki&cum�JÇL�FIH
e]SfH�O�a3FMm�J]\
FIe L�N¥{,T
QkL�^`\/FIH�W�L�N j L�N
\�L�FI[I\�L�HÇxGN�cUeCNVSfnKnKFML�N
P�H�e�FMT
\&W�FML��¦FIeCNVSf\
FMcUH j cUH
á/l�Æ
L�^`\�L�Hh~<EGFIHwá/l�Æ
L�^u\¼T�cU[I[ j cUH½L�FIHXL�n Ú8L�mVJ�HXL�NoSfP�b�L�FIHXL�H¾SfHXW�L�N�L�H j L�N�T�m�JXcUlkL�H
aZL�N�W�L�H¼^ _UH�HXL�H+P�HXWÅWXSfl�L�F�T�L�FIHXL�HRe L�TVSfn�\�L�H¼v1H�bdcUN
n+Sf\
FMcUHXT
e L�J�Sf[I\ZnKFI\
HXL�J�nRL�Hh~ui,FML�T
T�cU[I[I\�L,nR_UeC[IFMm�JXT�\<O�P�Æ
L�W�L�nÄl�L�[IFML�l�FIe L�n s�L�FI\
Q�P�H�^u\�L�N	bdcU[Ie L�Ho^ _UH�HXL�H p SfPXm�JoaZL�H�H¦SfP�b
W�FML�T�L�n á/l�Æ
L�^u\7e L�NVSUW�L�L�FIHXL
á/Q�L�NVSf\
FMcUH�W�P�N�m�J�e Läb���J�N
\/a3FIN�W(~Ái,L�N8e L�TVSfn�\�LÏsÁPXT
\VSfHXW
P�HXW¦Sf[I[ML¥Ú/Läb�L�N�L�H�O}L�H¦SfP�b2SfHXW�L�N�L�á/l�Æ
L�^u\�L&n��XT�T�L�H=L�N
J�Sf[I\�L�H¦l�[ML�FIlkL�Hh~

v1H¼W�L�H¼l�FMT
JXL�N<e L�O}L�FIeC\�L�Hrâ�L�m�J�H�FI^ L�HrFMT�\<W�FML�TZH�FMm�J`\3nR_UeC[IFMm�Jh~�sÁa<SfN3L�N
[�SfP�lkL�Ho{/H�y
TV�f\
O}L8a3FML8L�\|a�S¥FM¡<PXT p Ú8��vzc`W�L�N3Y3á,Ú8¡�{wWXSUTZ¤/cUQ�FML�N�L�H¼L�FIHXL�T3á/l�Æ	L�^u\�TZP�HXWÏ]
WXSfH�^
£]S j SÏ]¼FMT
\&SfPXm�J=W�L�N@Y<c`W�L�L�FIHXL�T8^ cUQ�FML�N
\�L�H á/l�Æ
L�^`\�T8H�SUm�J�[�SUW�l�SfN p W�c`mVJ j L�N
[IFML�N
\,L�FIH
á/l�Æ
L�^`\oWXSfl�L�F@T�L�FIHXL�v?W�L�H]\
FI\V�f\}~8á/l�Æ
L�^`\�L p W�FMLÒWXSUTrá/N
FIeCFIH�Sf[&N�LäbdL�N�L�H�O�FML�N�L�H p J�Sf[I\�L�H
SfPXm�JÅH�SUm�JoW�L�n ¤/cUQ�FML�N�L�HÅH`P�NZL�FIHXL8Ú/Läb�L�N�L�H�O,SfP�b(WXSUT3á/N
FIeCFIH�Sf[�P�HXW+J�Sfl�L�HÅ^ L�FIHXL�N
[ML�F
v1H�b�cUN
n+Sf\
FMcUH ��lkL�N�W�FMLR¤/cUQ�FMLC~hi@SUT�á/N
FIeCFIH�Sf[9P�HXW�W�FMLR¤8cUQ�FMLÅT
FIHXWÒP�H]\�L�N�T�mVJ�FML�W�[IFMm�JXL
á/l�Æ
L�^`\�LC~Xs`FML,aZL�N�W�L�HrP�H�Sfl�J��fH�eCFIe j cUHXL�FIH�SfHXW�L�N8l�L�H`P�\
O�\<P�HXWoFIJ�N�FIH`\�L�N
HXL�N%sÁPXT
\VSfHXW
W�N
F�b�\�L�\,SfPXT�L�FIH�SfHXW�L�N}~kEGFIHXL�^ cUHXT
FMT
\�L�H]\�LKs`FMm�J`\¥SfP�b2WXSUT&s`��T
\�L�n�FMT
\/H]P�N,P�H]\�L�N&L�N
JXL�l�y
[IFMm�JXL�n {8P�b�a<SfHXWÒO�P L�N
J�Sf[I\�L�Hh~hi&L�N@�9L�N�T
PXmVJ p L�FIHXLK�¦FIeCNVSf\
FMcUHÔW�P�N�m�J�WXSUT@¤/cUQ�FML�N�L�H
O�P¦T
FIn�P�[IFML�N�L�H p e L�[IFIH�eC\,W�L�T
aZL�e L�H=H]P�N8P�H`\�L�N/T�L�J�N3JXcUJXL�n {8P�b�a<SfHXW p WXSKÚ8LäbdL�N�L�H�O}L�H
SfP�b2WXSUT@á/N
FIeCFIH�Sf[-H�SUmVJ�W�L�N,¤8cUQ�FML�H�FMm�J`\/nRL�J�N,eC��[I\
FIe¼T�FIHXW¦cuW�L�N/L�FIH�O}L�[IH�P�nKe L�T�L�\
O�\
aZL�N�W�L�H=n��XT�TVL�Hh~

i,FML �=FIeCNVSf\
FMcUH j cUHêá/l�Æ
L�^`\�L�HÓJ�Sf\�L�FIHXLÇJXcUJXL ¡�L�W�L�P�\
P�H�eX~,s`FMLÇFMT�\r\�L�m�J�H�FMT�mVJ
T�mVJ]a3FML�N
FIe¼P�HXWra<SfN7l�FMT�JXL�N7H]P�N/FIHraZL�H�FIe L�H s`�uT
\�L�nRL�H¦N�L}Sf[IFMT
FML�N
\}~XEGFIH�¡<L�FMT�Q�FML�[�L�FIHXL�T
T�cU[MmVJXL�HRs`��T
\�L�nRT$FMT
\zEGnRL�NVSf[MWr¿Ê¡<[�SUm�^�L�\9Sf[Þ~uÂ BCÎ Ì�Ã p ¿Ê£CP�[(Â BCÎCB�Ã p Sf[I[ML�N�W�FIH�e TzFMT�\$W�cUN
\zW�L�N
Y<cuW�L¥H�FMm�J`\/nKFIeCN
FML�N
l�SfN p T�cRWXSUTVT/á/l�Æ	L�^u\�L¥H`P�N,SfP�b9Ú8L�mVJ�HXL�N/nKFIeCN
FML�N�L�H=^ _UH�HXL�H p SfP�b
W�L�HXL�HÅW�L�N2��l�L�N�T�L�\
O�\�L/¤&[�SUT�T�L�H�y?Y<cuW�L7T�mVJXcUH j cUN
J�SfHXW�L�H+FMT�\}~ v|HÅ£]S j S¥WXSfe L�e L�HÅFMT
\9W�FML
Y<cuW�Läy|�¦FIeCNVSf\
FMcUH�T�cUe]SfN7L�FIH¼b�P�HXWXSfnRL�H]\VSf[ML�N8¡�L�T
\VSfHXW�\�L�FI[hW�L�N8s`Q�NVSUmVJXLC~Xå8P�N3WXSUW�P�N�mVJ
^ _UH�HXL�H¦{/Q�Q�[ML�\�T7��lkL�N8WXSUT7v1H]\�L�N
HXL�\/JXL�N
P�H]\�L�N
e L�[�SUW�L�H�P�HXWre L�T
\VSfN
\�L�\7a<L�N�W�L�Hh~�i&c`mVJ
�=FIeCNVSf\
FMcUH j cUH=á/l�Æ
L�^`\�L�H�FMT�\7l�FMT
JXL�N7FIH�£]S j SRH�FMm�J`\8nR_UeC[IFMm�Jh~Á£]S j S
l�FML�\�L�\&Sf[I[ML�N�W�FIH�e T
L�FIHXL@eCP�\�LJ"&N
P�HXW�[�Sfe L&bÐ��N7TVcU[Mm�J¦L�FIHXL�H¦��L�m�J�SfH�FMT�n�PXT}~

i,FML8�=FIeCNVSf\
FMcUHoFMT
\9b���NZW�FML7b�cU[Ie L�HXW�L�Ho{/P�bÐe]SflkL�H�e L�l�FML�\�L,a3FMm�J]\
FIe p a<L�H�H¼H�FMmVJ]\<e]SfN
L�N	bdcUN�W�L�N
[IFMm�Jhg
� s�L�FI\VSfP�b�a<SfHXW«nKFIH�FInKFML�N�L�Hh~zi&L�NqsÁP�eCN
F�Ë>SfP�b/L�FIH«L�H]\	bdL�N
H]\�L�T+á/l�Æ
L�^`\���l�L�N�L�FIH
å,L�\
O�aZL�N
^ÑFMT
\=L�N
JXL�l�[IFMmVJÍO}L�FI\VSfP�bÐa<L�HXW�FIe L�N�Sf[MT�L�FIHê[McU^CSf[ML�NusÁP�eCN
F�ËG~/i,FML�T=FMT
\
L�FIH �/nRT
\VSfHXW p W�L�N¥T
FMmVJ�SfPXm�JÇFIHtsÁP�^uP�H�bÐ\@H�FMmVJ]\��fHXW�L�N
HÇa3FIN�W(~(i,FML
�9L�NVSfN
lkL�F�y
\
P�H�e T�e L�T�m�J`a3FIHXW�FIeC^ L�FI\ j cUH¦Ú/L�m�J�HXL�N
H�T
\�L�FIeC\7TVm�J�HXL�[I[ML�N/Sf[MT7W�FMLJ /lkL�N
\
NVSfeCP�H�e T	y
e L�TVm�J]a3FIHXW�FIeC^ L�FI\¼��lkL�NRL�FIHÏå/L�\
O�a<L�N
^�~Gi,FML�TKlkL�W�L�P�\�L�\ p WXSUT�TKlkL�F�nRL�J�N	bdSUmVJXL�H
×dSfPXT�N�L�FMm�JXL�HXW j FML�[ML�HÁÙksÁP�eCN
F�Ë(L�H L�FIHXLK�¦FIeCNVSf\
FMcUH L�FIHXL�T�á/l�Æ
L�^u\�T&eC��HXT
\
FIe L�N@FMT
\
Sf[MT8L�FIHXL@L�H]\	bdL�N
H]\�L�¤/cUnKn�P�H�FI^CSf\
FMcUHh~Áå&Sf\
��N
[IFMm�J¦FMT
\7WXSfl�L�F�Sfl�O�P`a<�fe L�H p aZL�[MmVJXL
á/l�Æ
L�^u\�L@nKFIeCN
FML�N
\/a<L�N�W�L�H p a3FML�eCN�cUÛ+W�FML¥O�P�nKFIeCN
FML�N�L�HXW�L�H á/l�Æ
L�^`\�L¥T�FIHXWrP�HXW
cUl=W�FML@�¦FIeCNVSf\
FMcUH=H�FMm�J]\,T�m�JXcUH¦nRL�J�NXs�L�FI\7^ cCT
\�L�\8Sf[MT/W�FML@L�H]\	bdL�N
H]\�L�HÒ{8P�b�N
P�b�LC~

� Ö-SUT
\
l�Sf[�SfHXm�FML�N
P�H�eX~h�/n W�FML�¡�L�[�SUT
\
P�H�e j cUH�Ú/L�m�J�HXL�N
H p L�\|a�SÅFIH�L�FIHXL�nÈÚ8L�mVJ�y
HXL�N j L�N
l�P�HXW+c`W�L�NZYZ[IPXT
\�L�N p eC[ML�FMmVJ�n+�fÛCFIe¥O�P j L�N
\�L�FI[ML�H p a<L�N�W�L�HKJXL�P�\
O�P�\VSfe L7L�FIH�y
O}L�[IHXL&xGN�cUeCNVSfnKnRL¥SfP�b$L�FIHXL�nÄÚ/L�m�J�HXL�N�lkL�L�HXW�L�\<P�HXWoSfP�b-L�FIHXL�n�SfHXW�L�N�L�Hoa3FMLäy
W�L�Nre L�T�\VSfN
\�L�\}~7i@Sfl�L�F@n�PXT�ToJ��fP�ÜXe5WXSUToe L�TVSfn�\�LÔs`�uT�\�L�nqHXL�P¾^ cUH�ÜXeCP�N
FML�N
\
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{8l�l�FI[MW�P�H�e A ~ B gX�8H`\�L�N�T�m�J�FML�W¦O�a3FMT�m�JXL�H�L�H]\	bdL�N
H]\�L�n P�HXWr[McU^USf[ML�nÐsÁP�eCN
F�Ë

b) Migrationa) Entfernter Zugriff

a<L�N�W�L�Hh~-�=FI\�á/l�Æ
L�^`\
nKFIeCNVSf\
FMcUH�FMT
\�L�T¥nR_UeC[IFMm�J p L�FIH�bdSUmVJ«á/l�Æ
L�^`\�L j cUH�L�FIHXL�n
lkL�[�SUT
\�L�\�L�H=SfP�bGL�FIHXL�H�a<L�H�FIe L�N8lkL�[�SUT
\�L�\�L�H¦Ú8L�mVJ�HXL�N8O�P j L�N�T�mVJ�FML�l�L�Hh~

� ¡�L�T
FI\
O�y�c`W�L�NK�9L�NVSfH`\|aZcUN
\
P�H�e T�aZL�m�JXTVL�[Þ~/á8bÐ\RT�FIHXW5SfHÏW�L�N+¡�L}SfN
l�L�FI\
P�H�e�L�FIHXL�T
á/l�Æ
L�^u\�T&nRL�J�N�L�N�LR�$FIN
nRL�H c`W�L�N¥{/l�\�L�FI[IP�H�e L�HÇl�L�\�L�FI[IFIeC\}~�i&SflkL�Fz^USfH�H T�FMm�JÇFIn
Ö�L�l�L�HXT
O��u^u[IPXT3L�FIHXL�T/á/l�Æ	L�^u\�T3W�L�N7¡�L�T
FI\
O}T
\VSfHXWrcuW�L�N3W�FML&�9L�NVSfH]\|a<cUN
\
P�H�eÅ��lkL�N
L�FIHoá/l�Æ	L�^u\2�fHXW�L�N
Hh~ i@SfH�H+T�cU[I[I\�L�HÅá/l�Æ
L�^`\�L7SfPXmVJ+FIHRW�L�HRL�H`\�T
Q�N�L�m�JXL�HXW�L�H¼�9L�N	y
SfH`\|a<cUN
\
P�H�e T
l�L�N�L�FMmVJ�nKFIeCN
FML�N
\,aZL�N�W�L�H�^ _UH�HXL�Hh~£sÁP�n ¡�L�FMT
Q�FML�[$^USfH�H�L�FIHXL�i&Läy
T�FIeCH�Sfl�\�L�FI[IP�H�e�L�FIHXLÅY<{,i/y¹s�L�FMm�J�H`P�H�eÒL�N�T�\�L�[I[ML�H p W�FML+SfHXT�mVJ�[IFML�Û L�HXW�FIH�W�L�N�Ö�S�y
e L�N j L�N
a�Sf[I\
P�H�e+lkL�HX_U\
FIeC\�P�HXWoSfHrW�FML,xGN�cuW�P�^`\
FMcUH j L�N
^CSfP�bÐ\�a3FIN�W(~XsucU[�SfH�e L@Sfn
i&L�T
FIeCH�e L}SfN
lkL�FI\�L�\,a3FIN�W p T�cU[I[I\�L�WXSUT@Y<{/i/y?á/l�Æ
L�^`\@SfP�bZW�L�n�suL�N j L�N&W�L�N&i&L�T
F�y
eCH�Sfl�\�L�FI[IP�H�e�[IFML�e L�Hh~ å&SUm�J+{/lXT�mVJ�[IPXT�T2T�cU[I[I\�L8L�T2Sfl�L�N2SfP�bhW�FML7Ú/L�m�J�HXL�N2W�L�NZxGN�cfy
W�P�^u\
FMcUH�nKFIeCN
FML�N�L�Hh~-i&L�H�HXcum�J«T�cU[I[I\�L�HÔT�c�aZcUJ�[�W�FML+i&L�T
FIeCH�Sfl�\�L�FI[IP�H�eÇSf[MT�SfPXmVJ
W�FML�Ö�Sfe L�N j L�N
a<Sf[I\
P�H�eoaZL�FI\�L�N
J�FIH�L�FIHXL�H|sÁP�eCN
F�Ë�SfP�bzW�FML�TVL�T/á/l�Æ	L�^u\3J�SflkL�Hh~

� ��cUl�FI[MLq"&L�NV�f\�LC~�EGFIHXL�aZL�T�L�H`\
[IFMm�JXLREGFIHXTVm�J�NV�fH�^uP�H�e j cUH=nRcUl�FI[ML�H*"&L�NV�f\�L�HÒFIn
"@L�e L�HXTVSf\
OoO�P"Y<cUnKQ�P�\�L�N
H p W�FML+b�L�T�\�nKFI\KL�FIHXL�n å,L�\
O�aZL�N
^ j L�N
l�P�HXW�L�HÏT
FIHXW p
lkL�T
\�L�J`\�WXSfN
FIH p WXSUT�T�T
FMLRH�FMmVJ]\�b�cUN
\
[�SfP�bdL�HXW p T�cUHXW�L�N
HÔL�JXL�N
T
QkcUNVSUW�FMT�m�J«cUH�[IFIHXL
T�FIHXW(~Ái,FML�¤8cCT
\�L�H=bÐ��N&W�FML�{/H�^uH]��Q�b�P�H�erSfHXT,å,L�\
O�T
FIHXW=L�N
JXL�l�[IFMm�JÇJX_UJXL�N p P�HXW
W�FML�¡3SfHXW�l�N�L�FI\�L�FMT�\7e L�N
FIH�e L�N}~Ái,FML�T/eCFI[I\8FIHÒ�fJ�H�[IFMm�JXL�N&À L�FMT�L�SfPXmVJ�b���N/W�L�H�xZY
O�P|�,SfPXTVL p W�L�N8H`P�N/e L�[ML�e L�H`\
[IFMm�JÒP�HXW=^`P�N
O�b�N
FMT
\
FIe+��lkL�N/��cuW�L�n SfH=WXSUT,v|H`\�L�N	y
HXL�\
cuW�L�N�SfHÔL�FIH��$FIN
nRL�H�HXL�\
OrSfH�e L�TVm�J�[McCT�T�L�H�a3FIN�W(~$¡<L�F<T�cU[Mm�JXL�HÈ"&L�NV�f\�L�H�FMT
\
L�T j cUH �9cUN
\�L�FI[ p a<L�H�H�O�P lkL}SfN
l�L�FI\�L�HXW�L¼á/l�Æ	L�^u\�LKH�FMm�J`\�L�H`\	b�L�N
H`\�N�LäbdL�N�L�H�O�FML�N
\
a<L�N�W�L�H p TVcUHXW�L�N
HÏFIH5W�FML�T�L�T·"&L�NV�f\RnKFIeCN
FML�N
\+a<L�N�W�L�H½^ _UH�HXL�Hh~Zi@SfH�SUm�J5^CSfH�H
WXSUTO"&L�NV�f\Ga3FML�W�L�NZc�ÑRFIHXL7e L�HXcUnKnRL�H+P�HXWRWXSUTZá/l�Æ
L�^u\9l�L}SfN
lkL�FI\�L�\9a<L�N�W�L�Hh~�sÁP
L�FIHXL�n´Q�SUT�T�L�HXW�L�H¦T
Q��f\�L�N�L�Hus�L�FI\
Q�P�H�^`\8^USfH�H�WXSfH�H�WXSUT3l�L}SfN
lkL�FI\�L�\�L¥cuW�L�N3HXL�P
L�N
O}L�P�eC\�L
á/l�Æ	L�^u\�L&a3FML�W�L�N8O�P�N
�XmV^`nKFIeCN
FML�N
\/aZL�N�W�L�Hh~

EGFIHÒxGN�cuW�P�^`\ p WXSUT/W�FML��¦FIeCNVSf\
FMcUH j cUHÇá/l�Æ
L�^u\�L�H=L�N
nR_UeC[IFMm�J`\ p FMT
\7�9c��]Sfe L�N j cUHÇá/l�y
Æ
L�m�\�s`Q�SUm�L�¿�á/l�Æ
L�m�\�s`Q�SUm�LÇÂ BCBCÎ�Ã p l�L�TVm�J�N
FML�lkL�H"SfPXmVJ«FIH>¿Êå,L�[MT�cUH¾Â BCBCÎ�Ã ~$�9c}�]Sfe L�NRL�N	y
nR_UeC[IFMm�J`\�W�FMLÅ�¦FIeCNVSf\
FMcUH j cUH�á/l�Æ
L�^`\�L�H�bÐ��N@bÞSUT
\@lkL�[IFML�l�FIe L¼á/l�Æ
L�^`\�L+P�HXW WXSfO�P�SfP�b
L�FIHXL,b���N7W�L�H�xGN�cUeCNVSfnKnKFML�N�L�N/N�L�mVJ]\8L�FIH�bÞSUm�JXL�{8N
\3P�HXWoÀ L�FMT�LC~��¦FI\��9c}�]Sfe L�N/^ _UH�HXL�H
W�FMLR�G�fJ�FIeC^ L�FI\�L�H j cUH�á/l�Æ	L�^u\�L�HÔW��uH�SfnKFMT�mVJ�a<�fJ�N�L�HXW�W�L�N�Ö�SfP�b�O}L�FI\�L�N
a<L�FI\�L�N
\�a<L�N	y
W�L�Hh~}�9cUH�L�FIHXL�nÍá/l�Æ
L�^`\-[�SUT�T�L�H�T
FMmVJ�T�c3e L�H�SfH�H`\�LZ�ÁSUm�L�\
\�L�H�L�N
O}L�P�e L�H p W�FMLGO�PXTV�f\
O�[IFMmVJXL
��L�\
JXc`W�L�Hrb���N7L�FIH�á/l�Æ
L�^`\3FInKQ�[ML�nRL�H`\
FML�N�L�H=^ _UH�HXL�Hh~
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i,FML3��cUl�FI[IFI\V�f\ j cUHÅá/l�Æ	L�^u\�L�HKFMT
\GL�FIHR{/H]aZL�HXW�P�H�e T
bdSf[I[�bÐ��NGW�FML�T�L3W��uH�SfnKFMT�m�JXL8EGN	y
aZL�FI\�L�N
P�H�eX~k�9cUHÒL�FIHXL�n�á/l�Æ	L�^u\ É a3FIN�W¦nKFI\ ��ÆhÐ}¿9Ï¤¿ ÇÚé�Ê�Æqì³Õ4Ù L�FIHXL���SUm�L�\
\�L
L�N
O}L�P�eC\ p W�FML
L�FIHÒv|H`\�L�N	bdSUm�L ÝM��ÆhÐ}¿9Ï¤¿ ÇÚé FInKQ�[ML�nRL�H]\
FML�N
\¥P�HXW�WXSfnKFI\,W�FML���L�\
JXc`W�L À�ÆqÄ2Á�¾²ÆhÕ4Ù FIH=O�a<L�F
�2SfN
F�SfH]\�L�HÇlkL�N�L�FI\
J��f[I\}~�v|HÒW�L�N,L�N�T�\�L�H=^CSfH�H=W�FML�T�L�N&��L�\
JXc`W�L�L�FIHXL��,Ú8Ö�nKFI\
e L�e L�lkL�H
aZL�N�W�L�Hh~ui@SfH�H+lkL�aZL�eC\<T
FMm�J¼WXSUT2lkL�\
N�LäËkL�HXW�L&á/l�Æ	L�^u\ZSfP�b�W�L�H+W�P�N�mVJ¼W�FML/�/Ú/Ö¦T
QkL�O�F�y
ÜXO�FML�N
\�L�HÅÚ/L�m�J�HXL�N}~ui&cUN
\9n�PXT�T2[ML�W�FIeC[IFMm�JoL�FIHXL7�9c��]Sfe L�N	y|Ö�SfP�bÐO}L�FI\
P�nKe L�l�P�H�e+e L�T
\VSfN
\�L�\
T�L�FIHh~Gv1HÏW�L�NKO�aZL�FI\�L�H½a3FIN�W"L�FIHXL�Ú8LäbdL�N�L�H�O¦SfP�b,L�FIH5L�H`\	b�L�N
H`\�L�T¼á/l�Æ
L�^`\ p L�FIH½xGN�c�ÿ�� p
��lkL�N
e L�l�L�H p P�HXW½WXSUT+SfH�e L�T
Q�N�cum�JXL�HXLÇá/l�Æ	L�^u\KlkL�aZL�eC\ÅT�FMm�J½SfP�b¥W�L�H5Ú/L�m�J�HXL�N p SfP�b
W�L�n SfPXmVJ¦WXSUT7L�H]\	bdL�N
H]\�LKá/l�Æ
L�^`\3[IFML�eC\}~

ÇAÃxé�Ó
ÝM��ÆhÐ}¿9Ï¤¿ ÇÚé�À©ÆhÐ}¿9Ï Ávß�Ð4È�â
��ÆhÐ}¿9Ï¤¿ ÇÚé�Ê�Æqì³ÕCÉ-Ù�Í
À�ÆhÐ~¿9Ï ÁvßJÐ4ÈAÊuÀ�ÆqÄ2Á�¾²ÆhÕ�ê�Ü(¿�Ë�Ê�¿9Ë�ìÚÆ�Ã�À©ÉvÇ�¿�è}ÊuÎ~Ë}¿ ��ÛqÉ~À]Ð~Î~Ã�Ö­Ê�Ô~ÁC���C�C�C�­ê�Ù�Í

D�Ñ�ÉvÇ³Ñ-Û ÕV�]ÆhÐ~¿9ÏH¿ ÇÚésà�áqÑ�Á-Å�Ç�¿ ÆhËÞÁvÙ�Ó
ÂsévÒ�Ç�Á-À]Ê�ÆhÎ�ÇEÊuÅqÃ�¿9Ë�ÇAÏ¤Ë�Õ�ÁvÙ�Í

D

Ú8LäbdL�N�L�H�O}L�H¦SfP�b$L�FIH�T�FMm�JrlkL�aZL�e L�HXW�L�T,á/l�Æ
L�^u\<l�[ML�FIlkL�H p SfPXT8s`FMmVJ]\8W�L�T7x9N�cUeCNVSfnKnKFMLäy
N�L�N�T p L�N
J�Sf[I\�L�Hh~��/FIH]\�L�N7W�L�Hr¤&P�[IFMT�T�L�H�TVcUN
eC\<�9c��]Sfe L�N8WXS�b���N p WXSUTVT3L�FIHo{/P�b�N
P�b p W�L�N8SfH
L�FIH«T�cU[Mm�JXL�TKá/l�Æ	L�^u\�e L�T�m�J�FMmV^`\�a3P�N�W�L p O�P«W�L�n Sf^`\
PXL�[I[ML�H«{8P�bdL�H]\
J�Sf[I\�TVcUN
\�W�L�TKá/l�y
Æ
L�^`\�T3a<L�FI\�L�N
e L�[ML�FI\�L�\&a3FIN�W(~�i@S�bÐ��N/nRL�N
^`\/T
FMm�J�W�FML¥�9c}�]Sfe L�N	y|Ö-SfP�bÐO}L�FI\
P�nKe L�l�P�H�e p a<cfy
J�FIH¼nKFIeCN
FML�N�L�HXW�L@á/l�Æ
L�^u\�L j L�N�T�mVJXcUl�L�Hoa3P�N�W�L�Hh~`À L�H�HoSfHXTVm�J�[IFML�Û L�HXW j L�N�T
PXmVJ]\�a3FIN�W p
SfP�b(W�FML�T�L�O�P�O�P�eCN�L�F�b�L�H p L�N
O}L�P�eC\2W�FML3Ö�SfP�b�O}L�FI\
P�nKe L�l�P�H�e�L�FIHXL�FIH`\�L�N
HXL8{/PXT
H�SfJ�nRL p W�FML
W�L�HÒHXL�PXL�H�s`\VSfHXW�cUN
\¥L�H]\
J��f[I\}~hi&L�N&xGN�c�ÿ�� p W�L�N@W�L�HÒ{/P�b�N
P�b<Sfl�e L�T�m�J�FMmV^`\@J�Sf\ p bÞ�fH�eC\
W�FML�T�L&å&SUm�J�N
FMm�J`\,Sfl p [IFML�T
\3W�L�HoHXL�PXL�H=s`\VSfHXW�cUN
\7P�HXWoT�m�J�FMmV^`\7W�L�H�{/P�b�N
P�b-L�N
HXL�P�\3[McCT}~
i,FML�T�L�N&�=L�mVJ�SfH�FMT
n�PXT,b�P�H�^`\
FMcUH�FML�N
\@T�cUe]SfN p aZL�H�HÇL�FIH�á/l�Æ
L�^`\/nRL�J�N	bdSUmVJ j L�N�T�m�JXcUlkL�H
a3FIN�W(~

�9c��]Sfe L�N�P�H]\�L�N
l�N
FMmVJ]\GL�FIHXL�H���L�\
JXc`W�L�H�SfP�b�N
P�b p W�L�N(e L�NVSUW�L2SfPXT
e Läb���J�N
\ha3FIN�W p H�FMmVJ]\ p
T�cUHXW�L�N
HÒa<SfN
\�L�\ p l�FMT@W�FML�TVL�N,lkL�L�HXW�L�\&FMT
\ p L�JXL
L�FIH á/l�Æ
L�^u\/lkL�aZL�eC\@a3FIN�W(~k{/[I[ML�N�W�FIH�e T
aZL�N�W�L�H5HXL�P«L�FIH�e L�JXL�HXW�L¦�=L�\
JXcuW�L�H�SfP�bÐN
P�bdL�SfP�b�e L�J�Sf[I\�L�H p W�FMLr�¦FIeCNVSf\
FMcUHÏW�P�N�mVJ�e Läy
b���J�N
\,P�HXW SfHXTVm�J�[IFML�Û L�HXW W�FMLKSfP�b�e L�J�Sf[I\�L�HXL�H�{8P�b�N
P�bdL�O�P�n HXL�PXL�HÔs`\VSfHXW�cUN
\@a<L�FI\�L�N	y
e L�[ML�FI\�L�\}~hi,FML�T&FMT
\¥Sf[I[ML�N�W�FIH�e T¥H`P�N&bÐ��N¥��L�\
JXcuW�L�HÇnR_UeC[IFMm�J p W�FMLKT
�uHXm�J�N�cUH�FMT�FML�N
\�T
FIHXW p
Sf[MT�c8nKFI\�W�L�nÍsumVJ�[I�XT�T�L�[IaZcUN
\ Ò�é�Ë2Ñ-Û~Ã¥ÆhË}¿ ÒEÁ�Ô e L�^ L�H�H�O}L�FMmVJ�HXL�\zT�FIHXW(~�i@SfJXL�N-T�cU[I[I\�L�H�nR_UeUy
[IFMm�JXT�\&Sf[I[ML��=L�\
JXcuW�L�H=L�FIHXL�T,O�P j L�N�T�m�J�FML�lkL�HXW�L�H�á/l�Æ	L�^u\�T/T��`HXmVJ�N�cUH�FMT
FML�N
\,TVL�FIHh~�i@SfN	y
��lkL�N8J�FIH�SfPXT,n��XT�TVL�HÒSf[I[ML�O�P¦nKFIeCN
FML�N�L�HXW�L�HÔá/l�Æ
L�^`\�L�WXSUT/v1H]\�L�N	bÞSUm�L ÂhÁ-Ã�¿ É�ÏH¿ Ò�É~Ð~Ï Á FIn
y
Q�[ML�nRL�H]\
FML�N�L�H p WXSrbÐ��N�W�FMLÅ�=FIeCNVSf\
FMcUH�FIH]\�L�N
H«W�L�NKsuL�N
F�Sf[IFMT
FML�N
P�H�e T�nRL�m�J�SfH�FMT
n�PXT j cUH
£]S j SKL�FIH�e L�TVL�\
O�\8a3FIN�W(~

i,FML3¤&[�SUT�T�L ��É�Ï¤Ï T�cU[I[I\�L3Sf[MT�c&a3FMLZbdcU[IeC\2SfH�e L�Q�SUT�T
\Ga<L�N�W�L�H p P�nÍnKFIeCN
FML�N
l�SfN9O�PRT�L�FIHhg

¿9À]Å}Æ~Ã�Ç²È³É�ÄqÉsÊ�¿ Æ+Ê�Ì~Í
Å~Î~Ð�ÏH¿ ÑJÑ-Ï É�Ò�Ò@��É�Ï¤Ï+¿�À
Å~Ï Á-À�Á-Ë�Ç³ÒJÝI��É~Ï9Ï�� íïòhú4õ9ý­ô9õ�ÓqýX�­ôHò Ó
ø.�hösð��­ú�îFöhõ�Óqò�� Å~Î�Ð~ÏH¿ Ñ�Ä2Æj¿ ÔeÛ}¿ ÇAÕ4Ù�Ó

ÂsévÒ�Ç�Á-À]Ê�ÆhÎvÇAÊuÅqÃ�¿9ËvÇ�Ï9Ë~Õ�êf��É~Ï9Ï­Û2ÉvÒÞÐ}Á�Á-Ë�Û}¿ Ç�ê�Ù�Í
D

D
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EGFIHXL�{8H`aZL�HXW�P�H�eo^USfH�H=L�FIH�á/l�Æ	L�^u\ j cUH=W�L�N/¤&[�SUT�T�L ��É~Ï9Ï H]P�H j L�N�T�m�J�FML�lkL�Hh~�v|n bdcU[�y
e L�HXW�L�H«¡<L�FMT�Q�FML�[Za3FIN�W«SfP�b8W�L�n Ú/L�m�J�HXL�N Ò�Î~Ë L�FIH�¡3Sf[I[2P�HXW�L�FIHÏsum�J�[��fe L�NKL�N
O}L�P�eC\}~
À L�H�HwW�L�NrsumVJ�[��fe L�N�W�L�H>¡3Sf[I[,\
N
F�Ë�\ p a3FIN�W½W�L�No¡3Sf[I[&SfP�b�L�FIHXL�HwSfHXW�L�N�L�H¾Ú8L�mVJ�HXL�N
j L�N�T�mVJXcUl�L�Hh~3�8FML�N	b���N�T
\�L�JXL�H�W�FML+Ú8L�m�J�HXL�N ÏH¿9Ë P�HXW À©É2Ñ O�P�N¥�9L�N	b���eCP�H�e p SfP�b7W�L�HXL�H
Æ
L�aZL�FI[MT8L�FIHXL¥�9c}�]Sfe L�N	y|Ö�SfP�b�O}L�FI\
P�nKe L�l�P�H�ere L�T
\VSfN
\�L�\8T�L�FIHrn�PXT�T}~

¿9À]Å}Æ~Ã�Ç%Ñ�ÆhÀ]Ê�ÆhÐ4È³Á�ÑEÇ³Ò�Å2ÉvÑ�Á}Ê ÄqÆ�é�É�Ö~Á-ÃCÊ�Ì~Í
¿9À]Å}Æ~Ã�Ç%Ñ�ÆhÀ]Ê�ÆhÐ4È³Á�ÑEÇ³Ò�Å2ÉvÑ�Á}Ê ÄqÆ�é�É�Ö~Á-ÃCÊuÀ©ÆhÐ}¿9Ï¤¿ ÇÚé�Ê�Ì~Í
Å~Î~Ð�ÏH¿ ÑJÑ-Ï É�Ò�Ò@��ÉvÇ�Ó
Å~Î~Ð�ÏH¿ Ñ©ÄqÆj¿ ÔeÅ�Ï É�é�Õ�ÝI��É�Ï¤Ï Ð2É~Ï9Ï��­ÂjÇAÃ�¿9Ë�Ö#Î�Ã�Ï Ù�Ó
ÇAÃxé�Ó
Ð2É�Ï¤Ï�ÊuÛ}¿ ÇAÕ4Ù
��ÆhÐ}¿�ÏH¿ ÇÚé�Ê�Æqì�Õ�Ð2É~Ï9Ï ÙAÊuÀ©ÆqÄ2Á�¾²ÆhÕ�Î~Ã�Ï Ù�Í

D�Ñ�ÉvÇ³Ñ-Û ÕV��ÆhÐ}¿9Ï¤¿ ÇÚésà�áqÑ�Á-Å�Ç�¿ ÆhËÞÁvÙ�Ó
ÂsévÒ�Ç�Á-À]Ê�ÆhÎvÇAÊuÅqÃ�¿9ËvÇ�Ï9Ë~Õ�ÁvÙ�Í

D
D

Å~Î~Ð�ÏH¿ Ñ�Ò�Ç�ÉvÇ�¿ Ñ|ÄqÆj¿ ÔeÀ�É}¿�Ë~ÕCÂjÇAÃ�¿9Ë�Ö­×�Ø�ÉqÃ�Ö}Ò�Ù�Ó
ÇAÃxé�Ó
��Æ�é�É�Ö~Á-ÃCÊ Ò�Ç�ÉqÃ�ÇAÎ~Å~Õ�ê�ÔC�C�C�­ê�Ù�Í
��Ï ÉvÒ�Ò���É~Ë2ÉvÖ~Á-ÃCÊ�Á-Ë2É�Ð~Ï ÁCü ÁEÒ�ÆhÎ~Ã�Ñ�Á�ÂhÁ-ÃxÄ2Á-Ã�Õ4Ù�Í
��ÉvÇ�ÐqÉ�Ç(â�ËvÁAÜÍ��É�ÇAÕ4Ù�Í
ÝI��É�Ï¤Ï­ÐqÉ~Ï9Ïjâ�Õ�ÝI��É�Ï¤Ï Ù ã Ã¥ÆEá2éEÊ�Æqì�Õ�ËvÁAÜ ��É~Ï9Ï¤Õ4Ù�Ù�Í
Ð2ÉvÇEÊuÅ~Ï É�é�Õ�ÐqÉ~Ï9Ï���ê�½}½sÏH¿�Ë]���C�C�C�­ê�Ù�Í
Ð2ÉvÇEÊuÅ~Ï É�é�Õ�ÐqÉ~Ï9Ï���ê�½}½sÀ©É2ÑC���C�C�C�­ê�Ù�Í
Ð2ÉvÇEÊuÅ~Ï É�é�Õ�ÐqÉ~Ï9Ï���ê�½}½2Ò�Î~Ë]�ÕÔC�C�C�­ê�Ù�Í

D�Ñ�ÉvÇ³Ñ-Û�Õ|à�áqÑ�Á-Å�Ç�¿ ÆhË]Á�á-Ñ�Á-Å�Ç�¿ ÆhË�Ù�Ó
ÂsévÒ�Ç�Á-À]Ê�Á-ÃCÃCÊuÅ2Ã�¿9Ë�ÇAÏ¤Ë~Õ Á�á-Ñ�Á-Å�Ç�¿ ÆhË�Ù�Í

D
��Æ�é�É�Ö~Á-ÃCÊ Ò�Û�Î�Ç³Ô�Æ�Ü|Ë~Õ4Ù�Í

D
D

¡�L�F(W�L�N7{8PXT	b���J�N
P�H�eRW�FML�T�L�T3xGN�cUeCNVSfnKnRT8L�N
eCFIl�\8T
FMm�J¼bdcU[Ie L�HXW�L�T7¡<FI[MW(~���SfHolkL}SUm�J`\�L p
WXSUT�T�T
FMm�J�W�FMLÅÚ/Läb�L�N�L�H�OoSfP�b8W�L�H�¡3Sf[I[ZH�FMm�J]\R�fHXW�L�N
\ p T�cUHXW�L�N
H«W�L�N�xGN�c}ÿu�ÔW�L�H�¡3Sf[I[
T
\�L�\�T8SfP�bGW�L�n�N
FMmVJ]\
FIe L�HÒÚ8L�m�J�HXL�N7ÜXHXW�L�\}~

ÏH¿�Ë � Ä2Æ�é�ÉvÖ~Á-ÃG�C�C�C�Ï�CÑ�Û�Ç4ÇAÅ]�¤½}½2Ò�Î~Ë`�ÕÔC�C�C�
À©É2ÑU��Ä2Æ�é�ÉvÖ~Á-Ã9�C�C�C�J�CÑ!Û�Ç³Ç�Å]�¤½}½2Ò�Î�Ë]�ÕÔC�C�C�
Ò�Î~Ë �dÈ³É�ÄqÉ¼��ÉvÇ
Ò�Î~Ëu�(��É~Ï9Ï­Û2ÉvÒJÐ-Á�Á-Ë Û}¿ Ç
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ÏH¿�Ëu�Á��É~Ï9Ï­Û2ÉvÒÞÐ}Á�Á-Ë´Û}¿ Ç
À©É2Ñ]����É�Ï¤Ï­Û2ÉvÒÞÐ}Á�Á-Ë�Û}¿ Ç
Ö l�[IFMm�JXL�N
aZL�FMTVL�FMT
\-W�FMLZ�¦FIeCNVSf\
FMcUH�b���N-WXSUT-nKFIeCN
FML�N
\�L3á/l�Æ
L�^u\ j cU[I[MT
\V�fHXW�FIe&\
NVSfHXT
Q�SfN�L�H`\}~
E9T3L�N	bÞ�fJ�N
\�H�FMm�J]\7L�FIH�n+Sf[ p WXSUTVT<L�T�lkL�aZL�eC\�a3P�N�W�LC~�v1H¼L�FIH�FIe L�H��G�f[I[ML�Ho^CSfH�HoW�FML�T7SflkL�N
T�L�J�N7H`��\
O�[IFMm�JÒT�L�FIH p a<L�H�H�L�T7W�cum�J�WXS j cUH�L�N	bd�fJ�N
\ p WXSfnKFI\/L�T7J�FIH`\�L�N/T
FMmVJ�SfP�b�NV�fP�nRL�H
cuW�L�N8SfH¦W�L�n�HXL�PXL�H�s`\VSfHXW�cUN
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P�H�e L�H=\
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T�cU[MmVJXL�HÅ��Sf[I[Áa<�fN�L p a<L�H�HÅWXSUTZá/l�Æ
L�^u\9FIH+L�FIHXL�N2[McU^CSf[ML�H+i@Sf\�L�H]l�SfH�^+e L�T
FMm�JXL�N
\ZFMT
\GP�HXW
lkL�F/L�FIHXL�NÅ�=FIeCNVSf\
FMcUH¾SfPXm�J j cUH>L�FIHXL�N¼i@Sf\�L�H`l�SfH�^ÏFIH½L�FIHXL�SfHXW�L�N�L¦nKFIeCN
FML�N�L�HwT�cU[I[Þ~
{/PXm�JÏW�FML�T�L�NR��Sf[I[3FMT�\KFIH��9c��]Sfe L�N¼Sfl�e L�W�L�mV^`\}~GÀ L�H�HÏL�FIH"O�P"nKFIeCN
FML�N�L�HXW�L�Toá/l�Æ	L�^u\
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JXcuW�L ÅqÃ¥Á � Á-Å2ÉqÃ�ÇAÎ~Ã¥Á-Õ4Ù a<L�N�W�L�H"WXSfl�L�F�T�c}a<cUJ�[3W�L�N��/N�T
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P�H�e
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\�L�J]\/SflkL�N7HXcum�J�W�FML¥�=_UeC[IFMmVJ�y
^ L�FI\ p W�FML�FIH�O�a3FMTVm�JXL�H j L�NVSf[I\�L�\�L
¤8cUQ�FMLKSfP�bZW�L�n �8N�T
Q�N
P�H�e T�N�L�m�J�HXL�N�SfP�b�O�P�N
P�b�L�H p P�n
J�FIH]\�L�N@T
FMmVJÒSfP�b�O�P�NV�fP�nRL�Hh~kEGFIHXL�L�H]\�T
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aZL�FI\�L�N
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aZL�FMT
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FML�N
\/c`W�L�N3^ cUQ�FML�N
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J�SfP�Q�\7H�FMm�J`\8lkL�aZL�eC\°Ù�i/FML�T7FMT
\7L�FIHre L�HXLäy
N�L�[I[ML�T¥xGN�cUl�[ML�n�W�L�N¥�=FIeCNVSf\
FMcUHh~hEGFIHXL�N�TVL�FI\�T@n�PXT�T@WXSUT¥nKFIeCN
FML�N
\�L+á/l�Æ	L�^u\�SfHÇT�L�FIHXL�n
HXL�PXL�HÔs`\VSfHXW�cUN
\�SfP�b<Sf[I[ML+á/l�Æ
L�^`\�L p SfP�bZW�FMLKL�T j cUN
JXL�N@O�P�eCN�L�F�bdL�HÒ^ cUH�H]\�L p a<L�FI\�L�N
J�FIH
O�P�eCN�L�F�bdL�H=^ _UH�HXL�H p SfHXW�L�N�L�N�T�L�FI\�T/aZL�N�W�L�HÇW�FML�T�L�á/l�Æ
L�^u\�L¥nR_UeC[IFMm�JXL�N
a<L�FMT�LKSfPXm�J�HXc`mVJ
SfHRW�L�n Sf[I\�L�HÅs`\VSfHXW�cUN
\9lkL�HX_U\
FIeC\}~UÀ L�H�HKn+SfH+Sfl�L�N9WXSUT2á/l�Æ
L�^`\z^ cUQ�FML�N
\ p FMT�\zL�TzO�a<L�F�y
n+Sf[ j cUN
J�SfHXW�L�H�P�HXWÚÇ/HXW�L�N
P�H�e L�H"SfP�b8W�L�N
L�FIHXL�H«¤8cUQ�FML¼l�[ML�FIl�L�H�lkL�F<W�L�NKSfHXW�L�N�L�H
¤8cUQ�FML
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O�P¼N�Läb�L�N�L�H�O�FML�N�L�Hh~�i,FML,xGN�c�ÿ�FML�T�[�SUT�T�L�H¼T
FMm�JoQ�N�cUl�[ML�nK[McCT�^ cUQ�FML�N�L�HoP�HXW+[ML�FI\�L�Hr{/P�bÐN
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\�L�\�T7SfHrWXSUT8á/N
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P�bdL
lkL�O}cUe L�H=SfP�bzW�L�Hbs�L�FI\VSfP�bÐa�SfHXW¦L�N
JXL�l�[IFMm�J=\�L�P�N�L�N/T
FIHXW�Sf[MT7[McU^USf[MLC~
sÁP�N-�9L�N�W�L�P�\
[IFMm�J]P�H�e¥TVcU[I[]J�FML�N-L�FIH�¡�L�FMT
Q�FML�[]lkL�\
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FML�N
\8P�HXW+nKFI\ Ñ l�L�O}L�FMmVJ�HXL�\<a<L�N�W�L�H�T�cU[I[Þ~ui&SUT�L�FIe L�H`\
[IFMm�JXL�á/l�Æ
L�^`\<[IFML�eC\
SfP�b$W�L�n�Ú/L�m�J�HXL�N Ï¤¿9Ë ~�{/P�Û L�N�W�L�n aZL�N�W�L�H¦W�FML,eC[ML�FMm�JXL�HÒá/l�Æ	L�^u\�L j cUH�L�FIHXL�n á/l�Æ	L�^u\Ô N�LäbdL�N�L�H�O�FML�N
\}~2å/P�H5T�cU[I[/WXSUTÅá/l�Æ	L�^u\ É=j cUn Ú/L�m�J�HXL�N Ò�Î�Ë SfP�b¥W�L�H5Ú8L�mVJ�HXL�N Ü(¿�Ë
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\>"&��[I\
FIeC^ L�FI\,J�SflkL�H p n+SfH�T
Q�N
FMmVJ]\ j cUH
N�LäbdL�N�L�H]\
FML�[I[ML�N&v|H`\�L�eCN
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\,aZL�N�W�L�H�n�PXT�T}~�i&SÅSfPXm�J�WXSUT,á/l�Æ
L�^`\ Ô Ú8LäbdLäy
N�L�H�O}L�H+SfP�b Ð P�HXW Ñ J��f[I\ p W���N	b�L�HRW�FML�T�L<H�Sf\
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[IFMmVJRH�FMm�J`\2L�FIH�bdSUmVJRaZL�eClkL�aZL�eC\ p T�cUHXW�L�N
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n��XTVT�L�Ho^ cUQ�FML�N
\<a<L�N�W�L�Hh~��$��N<WXSUT7á/l�Æ
L�^`\ Ð b�cU[IeC\�WXSfNVSfPXT p WXSUT�T�L�T<H]P�HoFIH¼O�aZL�Fk�9L�N	y
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FMcUHXL�H j cUN
^ cUnKn�\�P�HXW É P�HXW Ô P�H]\�L�N��/nRT
\V�fHXW�L�H j L�N�TVm�J�FML�W�L�HXL¥s`FMm�J`\�L�H¦SfP�b�W�FML�T�L�T
á/l�Æ
L�^`\&L�N
J�Sf[I\�L�Hh~ki/FML�¤8cUHXT�FMT
\�L�H�O
FMT
\8H�FMmVJ]\&e L�a<�fJ�N
[ML�FMT
\�L�\}~(�$��N&WXSUT¥á/l�Æ	L�^u\ Ñ J�FIH�y
e L�e L�H�lkL�W�L�P�\�L�\/W�FML�T3[ML�W�FIeC[IFMmVJ p WXSUTVT7L�FIH�HXL�PXL�N8xGN�c}ÿu��SfP�b9WXSUT/á/N
FIeCFIH�Sf[ j cUN
J�SfHXW�L�H
FMT
\}~zi&L�N
FIH]\�L�N
HXLr��L�m�J�SfH�FMT
n�PXT j cUH"�9c}�]Sfe L�NRT�cUN
eC\KWXS�b���N p WXSUT�TKSfPXm�JÏW�FML�T�LoÚ8LäbdLäy
N�L�H�O
l�L�FzW�L�NÀ"@SfN
l�Sfe LRY<cU[I[ML�m�\
FMcUHÇl�L�N
�XmV^uT�FMm�J]\
FIeC\@a3FIN�W p FIHXW�L�nÈL�FIHÇÚ8LäbdL�N�L�H�O�O��fJ�[ML�N
JXcum�J�e L�O��fJ�[I\8a3FIN�W(~�E9T8L�N
eCFIl�\8T�FMm�J¦WXSUT3FIH�{/l�l�FI[MW�P�H�e A ~IÂCÂ&e L�O}L�FIeC\�L
s`O}L�H�SfN
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EGFIHÅaZL�FI\�L�N�L�T�xGN�cUl�[ML�nÄT
\�L�[I[ML�H+H�Sf\
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N�L�HXW�LRá/l�Æ	L�^u\�L�WXSfN p a3FML�FIn cUl�FIe L�HÒ¡�L�FMT
Q�FML�[zWXSUT¥á/l�Æ	L�^u\ É ~�i,FML�T�L j L�N
[IFML�N�L�H W�P�N�mVJ
WXSUTz�9L�N�T�mVJ�FML�l�L�HRW�L�T9á/l�Æ
L�^`\�TzFIJ�N�L[",��[I\
FIeC^ L�FI\}~C{/PXTzW�FML�T�L�nÛ",N
P�HXW
T�cU[I[I\�L�H+á/l�Æ	L�^u\�L p
W�FML j L�N�T�mVJXcUl�L�H¦aZL�N�W�L�H=TVcU[I[ML�H p SfPXT�T�mVJ�[IFML�ÛC[IFMm�J¦��lkL�N8xGN�c}ÿuFML�T8N�Läb�L�N�L�H�O�FML�N
\/aZL�N�W�L�Hh~
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\�L�FI[I\�L�HÑsucfb�\|a<SfN�L�T��uT
\�L�n T
FIHXW½�=L�\
JXcuW�L�H�SfP�bÐN
P�bdL���l�[IFMmVJXL�N
aZL�FMT�L
T
�uHXm�J�N�cUH p WXSUT,JXL�FIÛC\ p W�L�N&{/P�b�N
P�b9l�[Mc`mV^`FML�N
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\�L�FI[I\�L�H¾s`��T
\�L�nRL�HwT
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\�L�FI[I\�LRs`�uT
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P�b@Sfl�O�PXT�L�\
O}L�H p a3FIN�WÏW�FMLrT�\VSf\
FMT�m�JXLr��L�\
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P�b&[IFMLäbdL�N
\+T�cfbdcUN
\+L�FIH5E9N
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JXcuW�L�H�SfP�bÐN
P�bGFIH=TVL�FIHXL�H¦L�FIH�O}L�[�y
HXL�HR¡�L�T
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Q�FML�[GW�FML¥bdcU[Ie L�HXW�L
�XcUN
n�g

ÆhÐ4È³Á�ÑEÇEÊuÀ�ÁEÇAÛvÆsÔ­Õ�Å2ÉqÃ�É�À]ãU��Å2ÉqÃyÉ~À�å~Ù�Í
i&L�N@�=L�\
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ÏH¿�Ë �»È�É�ÄqÉ�¾(¿9À�Á-ÃÞ�IÏ¤¿ Á-Ë�Ç
ÏH¿�Ëu�~ë0É~¿ Ç�¿9Ë�Ö�ì�Æ~Ã�Ã¥ÁEÒ�Î~Ï Çä�+Ô~Æj¿9ËvÖ�Ò�ÆhÀ�ÁEÇAÛ}¿9ËvÖ�Á-Ï Ò�Á
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L�^u\
O�P�N
�Xm�^ue L�[IFMLäbdL�N
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¡<[Mc`mV^`FML�N�L�HrW�L�N Ã¥Á�É2ÔmçIá�ásÕ4Ù y|��L�\
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FIHXW=<zïÐðfñäõIö}÷.ò}ó ~3¡�L�F,L�FIHXL�nqÖ(F j L�[Mcum�^5a<SfN
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N�LäË(L�HKa3FIN�W p c`W�L�N9SfP�bÁL�FIHXL�Ú/L�T�T�cUP�N�m�L p
W�FML¥H�FML@O�P�N3�9L�N	bÐ��eCP�H�eÅe L�T
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W�FMLÇxzSfNVSf[I[ML�[IFI\V�f\¦P�H]\�L�N�T�\
��\
O}L�H p O�P�nþ¡�L�FMT
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{8l�l�FI[MW�P�H�e § ~ A g�i,L�N/suL�N j L�N/[ML�FI\�L�\8{/P�bÐN
P�bdL¥SfH�W�L�Hi�&SfHXW�[ML�N7aZL�FI\�L�N
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T�L�J�N�J��fP�ÜXe�FIH�Q�SfNVSf[I[ML�[ML�HÏs`��T
\�L�nRL�H«SfP�b p FIH�W�L�HXL�H
SfP�b<TVcU[Mm�JXL
À L�FMT�LKW�FML
â�L�FI[�SfP�b�e]SflkL�H�L�FIHXL�T¥xGN�cUl�[ML�nRT�SfH j L�N�T�mVJ�FML�W�L�HXL+xGN�cUO}L�TVT�cUN�L�H
j L�N
\�L�FI[I\�a<L�N�W�L�H�^ _UH�HXL�Hh~h{/PXm�J�FIH j L�N
\�L�FI[I\�L�H«s`��T
\�L�nRL�H�T
Q�FML�[I\�W�FML�T�L�T¥�=PXT
\�L�N¥L�FIHXL
T�L�J�N7eCN�cUÛ L�Ú8cU[I[ML p WXSRW�FML¥¤8cUnKn�P�H�FI^USf\
FMcUHXT
O}L�FI\�L�H�SfH=T
FMm�J�T�m�JXcUH=N�L�[�Sf\
F j eCN�cUÛ¼T
FIHXW p
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Q�L�^u\3W�L�N8xzSfNVSf[I[ML�[IFI\V�f\/HXcum�J�J�FIH�O�P�^ cUnKn�\}~

{8l�l�FI[MW�P�H�e § ~ § gÁs`FIn�P�[�Sf\
FMcUH�L�FIHXL�T/SUT
�uHXm�J�N�cUHXL�H¦{/P�b�N
P�b�T

Client

Caller

Aufruf
entfernter 

Client

Caller

Aufruf
entfernter 

a) callback b) polling

À>FML3T
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�uHXm�J�N�cUHXL�H+{/P�bÐN
P�b
W�FIN�L�^u\�P�H`\�L�N�T
\
��\
O}L�Hh~zv|H�£]S j SKÆ
L�W�cum�J«T
FIHXW���L�\
JXc`W�L�H�SfP�b�N
P�bdLÅT
\�L�\�T�T
�uHXm�J�N�cUH�P�HXW
W�FML�{,T
�uHXm�J�N�cUH�FI\V�f\,n�PXT�T&WXSfJXL�N,W�P�N�m�JÇå/L�lkL�H�[��fP�ÜXeC^ L�FI\,JXL�N
e L�T
\�L�[I[I\/a<L�N�W�L�Hh~ki&S�b���N
a3FIN�W�L�FIH�O�PXT��f\
O�[IFMm�JXL�N/â�J�N�L}SUW¦L�N
O}L�P�eC\ p W�L�N8L�FIHXL�H¦��L�\
JXcuW�L�H�SfP�bÐN
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�`HXmVJ�N�cUH
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F j FI\V�f\�T�T
\
NVSfH�e�SfPXT	b���J�N�L�HR^CSfH�H p a3FML7{/l�l�FI[MW�P�H�e § ~ §
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F j FI\V�f\�T�T
\
NVSfH�e p W�L�N�J�FML�N j cUH�W�L�N�¤&[�SUT�T�L �IÏ¤¿ Á-Ë�Ç N�L�Q�NV�UT�L�H`\
FML�N
\
a3FIN�W p H�FMmVJ]\@SfP�b9WXSUT8EGN
e L�l�H�FMT/a<SfN
\�L�\ p l�L�WXSfN	b9L�T/L�FIHXL�T/SfHXW�L�N�L�HÒ�=L�mVJ�SfH�FMT
n�PXT p P�n
WXSUT7EGN
e L�l�H�FMT7O�P�L�N
J�Sf[I\�L�Hh~��8FML�N	b���N3eCFIl�\7L�T3FIn�xGN
FIH�O�FIQ¦O�aZL�F���_UeC[IFMm�J�^ L�FI\�L�Hh~ÁEGFIHXL�N	y
T�L�FI\�T
^CSfH�HÏW�L�NÅYZ[IFML�H]\¼WXSUT+á/l�Æ	L�^u\ p WXSUT
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�`HXmVJ�N�cUHXL�H5{/P�bÐN
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eC\¦×�W�L�N
��É~Ï9Ï Á-Ã Ù p [�SfP�bdL�HXWrb�NVSfe L�H p cUl�WXSUT8EGN
e L�l�H�FMT&T�mVJXcUH=L�FIH�e L�\
N�cfË(L�H=FMT�\}~�À L�H�H�W�FML�T8H�FMm�J`\
W�L�No��Sf[I[/FMT�\ p ^CSfH�H½L�NoT
FMm�J>P�nùSfHXW�L�N�L�i,FIH�e L¦^u��nKnRL�N
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\ÅWXSUTÅEGN
e L�l�H�FMT�SflkL�N
L�FIH�e L�\
N�cfË(L�H p ^USfH�H"L�NKL�TRSfPXT
[ML�T�L�H«P�HXW j L�N
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\�L�Hh~9i,FML�T�L�T
�9L�N	bdSfJ�N�L�H"HXL�H�H`\Kn+SfH
÷3öUõÐõæï±î�/ ~X{8HXW�L�N�L�N�TVL�FI\�T7^CSfH�H¦W�L�N,Y�Sf[I[ML�N/L�FIHXL��=L�\
JXcuW�L¥W�L�T,YZ[IFML�H`\,SfP�b�N
P�b�L�H p T�cUl�Sf[MW
L�N7WXSUT8E9N
e L�l�H�FMT8L�N
J�Sf[I\�L�H¦J�Sf\}~�i,FML�T8a3FIN�W¦Sf[MT�rGôUõÐõ4ó�ô ÷.òÅlkL�O}L�FMm�J�HXL�\}~
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£]S j S=FMT
\
L�FIHXLoW�L�N
L�N�T�\�L�H�a<L�FI\ j L�N
l�N�L�FI\�L�\�L�H½s`Q�NVSUm�JXL�H p FIH«W�FMLoâ�J�N�L}SUW�TKW�FIN�L�^`\
FIH�y
\�L�eCN
FML�N
\KT
FIHXW(~$i/FML�T�J�Sf\�aZL�FI\
J�FIH"eCN�cUÛ L�HxsÁPXT
Q�N
PXmVJ�e Läb�P�HXW�L�H«P�HXW j L�N�L�FIH�bÞSUm�J`\RW�FML
HXL�lkL�H�[��fP�ÜXe L/xGN�cUeCNVSfnKnKFML�N
P�H�eRL�N
JXL�l�[IFMmVJh~�{8PXmVJÅ��L�m�J�SfH�FMT
nRL�HoO�P�N�s`�uHXm�J�N�cUH�FMT�Sf\
F�y
cUH¦T
FIHXWonKFI\
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FML�N
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i&cum�J½â�J�N�L}SUW�T¼T
FIHXWÏL�FIH½¡�SUT�FMT
nRL�m�J�SfH�FMT
n�PXT p �fJ�H�[IFMm�J>a3FML�sucum�^ L�\�T¼L�FIH5¡3SUT
FMT	y
nRL�m�J�SfH�FMT�n�PXT
b���N�W�FMLoL�H`\	b�L�N
H`\�Lr¤8cUnKn�P�H�FI^CSf\
FMcUH½T�FIHXW(~-¡�L�F3¤8cUnKn�P�H�FI^USf\
FMcUHXT
nRLäy
m�J�SfH�FMT�nRL�H�FMT
\@n+SfHÔSfP�b3W�FML�T�L�N�E9l�L�HXLKH�FMmVJ]\�T
\�L�JXL�H e L�l�[IFML�lkL�H p T�cUHXW�L�N
H J�Sf\¥H�SUmVJ
��_UeC[IFMm�J�^ L�FI\�L�HÇe L�T
PXmVJ]\ p W�FML�T�L�HÒ�=L�mVJ�SfH�FMT
n�PXT¥e L�L�FIeCHXL�\�L�N@FIH�WXSUT&cUl�Æ
L�^`\�cUN
FML�H`\
FML�N
\�L
xzSfNVSUW�FIeCn+S¥O�PÅFIH]\�L�eCN
FML�N�L�H p P�HXWRJ�Sf\2��L�m�J�SfH�FMT
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N
P�^`\+SfP�b
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\
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FML�N
P�H�e�O�P j L�N�L�FIHXL�Hh~-EGN
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FML�N
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\
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\KP�HXW«W�FML�T�L�H"HXcUN
n+Sf[ML�N
aZL�FMT�L�a3FML�W�L�N
JXcU[I\ p l�FMT
FIJ�H
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FMcUHÍL�FIHXL�HÓ�=L�mVJ�SfH�FMT
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Æ
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l�P�H�e p W�FML,L�FIHÅb�P�HXWXSfnRL�H]\VSf[ML�T,YZJ�SfNVSf^`\�L�N
FMT
\
FI^uP�n�W�L�N8á/l�Æ	L�^u\�cUN
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º|ÌÇ°fÁçÒãµy¶¸·¹¯»º|¯±°�ûÄÒf°f·¿´³ÁI®K·¿°|²������	��
���
IÁÂ¯±´aÅm´³´ÄÒãÿy®}ÅÇº�º|Ìãæ ·¹¯±¾A®K·¹¯ é °f·¿´³´y¯±°fÀ³´³ÁÂºfýã¯±·¹Õ|êy¯±´êy¯±·��çÒãµÎ¶�¯±°¦ý»®}¯±·¿Ò|¯±´ è#¯±ÒfêyÌ ²³¯K®K·¿°|²Ë²�·¹¯»º|¯»º
è�¯±ÈI¯±´ÄÒ|ÌEþ³½X¯±°fÁÂ¯±½V¯±´AÿÎÈá·¿Ò
²³¯±È�²yÅm´³´ ²yÅÇº
ø�½�úf¯±ÃÄÒw®K·¹¯»²³¯±°¦ÅmÀyº/²³¯±°/öC¯±°|ºf·¹º|Ò|¯±´³ýãºfÒPÅm°f°|¯�¯±°f®
¯»ÕPÃÄÒ/À³´y²áÅmÃ Òf·¿æÄ·¹¯±°fÒw®K·¿°|²üµç¶\Åm´aÅÇÕ|êáÃçÅm´³´
¯»ºKþ³½X¯±°�²³¯±´�ö/°|Ìã÷ ÍÉ®K·¹¯»²³¯±°�Åm´³ÁÂ¯»ºfà³°|Ì Õ|êy¯±´�®
¯±°|²³¯±´Aµ

¶¸·¹¯»º|¯ è�¯±ÒfêyÌ ²³¯±´	ºf·¿´y²	Åm¾¿¾¹¯±°|²�·¿´³ÁÂº�´³·¹Õ|êÄÒáæÂÌÇÈ é ´ÎÒÑ®K·¹ÕPÃÄ¾¹¯±° ÅmÀ�Ó�ý»À³°fÀ�ÓÔ¯±´Aÿwº|ÌÇ´y²³¯±°f´æÂÌÇÈ�×�Ù±ÚMÛ ÜmÝ�ÚMÛ Þ�ëÄô�ÝÎë�ÝãïÂîÇß�µÄ¶�¯±° é ´ÎÒ�®K·¹Õ|Ã ¾¹¯±°�ÈRÀyºPºó·¿´ º|¯±·¿´y¯±È�ö/°|ÌÇÁç°PÅmÈáÈ�¯±´ÄÒ|º|Õ|êy¯±·¹²³¯±´Aÿ
®
¯±¾¹ÕPêy¯óø�½�úf¯±Ã Ò|¯/àV¯±°|º|·¹ºfÒf·¹¯±°fÒ�®}¯±°|²³¯±´�º|ÌÇ¾¿¾¹¯±´�À³´y²\®
¯±¾¹ÕPêy¯±°w×CÙ±ÚPÛ ÜmÝ�ÚkÞÎßÄæÂ¯±°f®}¯±´y²³¯±ÒC®}¯±°|²³¯±´
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º|ÌÇ¾¿¾�µÇ¶�¯±È+×CÙ±ÚPÛ ÜmÝ�ÚkÞÎßyÈRÀyº|º�ÿPúf¯
´aÅÇÕ|êIÐ�Èáà³¾¹¯±ÈI¯±´ÎÒf·¹¯±°fÀ³´³Áyÿç½X¯±· ²³¯±° é °fýã¯±À³ÁçÀ³´³Á�²³¯±°76�ÅmÈI¯
Ì ²³¯±°
²�·¹¯98-:9;#²³¯±°
¶\ÅmÒ|¯±´Ä½aÅm´³ÃIþ³½V¯±°fÁÂ¯±½X¯±´ ®
¯±°|²³¯±´AÿÄÀ³´y²Ë¯±°}®K·¿°|²Ë²yÅm´³´ Èá·¿Ò
×�Ù±ÚMÛ ÜÇÝãÚMÛ <Þ�ëÎìíßÆî±ï�Û ðfÚkîÇßÑñ�ò¦Åm´³ÁÂ¯±ÈI¯±¾¹²³¯±Òãµ³¶�¯±È�×�Ù±ÚMÛ ÜmÝ�ÚkÞÎßü®K·¿°|²É²yÅm´aÅÇÕ|ê�Èá·¿ÒfÁÂ¯±Ò|¯±·¿¾¿Òãÿ�®
¯±¾¹ÕPêy¯Rø�½�ú�¯±Ã Ò|¯
àX¯±°|ºf·¹ºfÒf·¹¯±°fÒË®}¯±°|²³¯±´=º|ÌÇ¾¿¾¹¯±´Aµ
¶\Å�Ó�þ³°Ë®K·¿°|² ·¿ê³È3¯±·¿´y¯=:{¯�ÓÔ¯±°|¯±´³ý#ÅmÀ�ÓR¯±·¿´ ø�½�ú�¯±Ã Ò�Ì ²³¯±°
ÅmÀ�Ó/²³¯»º|º|¯±´âö/°|Ìã÷ Í Èá·¿Ò{²³¯±°�è#¯±ÒfêyÌÄ²³¯\×CÙ±ÚPÛ ÜmÝãÚMÛ Þ�ëÄìØîÇë�Ý?>A@ îÇñ�ò}þ³½X¯±°fÁÂ¯±½V¯±´Aµ³¼�´yº|ÕPê³¾¿·¹¯B�Â¯±´y²¯±°fêaÅm¾¿Ò|¯±´ËÅm¾¿¾¹¯ó´y¯±ÀI¯±°fýã¯±À³ÁçÒ|¯±´Iö/°|Ìã÷ ·¹¯»º¦²�·¹¯»ºP¯»ºtø�½�ú�¯±Ã Ò|º/²�·¹¯KÐÑ´�ÓÔÌÇ°fÈËÅmÒf·¹ÌÇ´Aÿç²�·¹¯óý»À³°/¼{Ã Òf·íÏ
æ ·¹¯±°fÀ³´³Á�²³¯»º�ø�½�úf¯±ÃÄÒ|º}´DCÇÒf·¿Á�·¹ºfÒãµ�¶¸·¹¯»ºóºf·¿´y²�²�·¹¯E8-:9;�²³¯»ºóö/°|ÌÇÁç°PÅmÈáÈIºãÿ³²yÅÇº\ôiîÇõ�îÇëãÚ�Þ²³¯»º�ø�½�ú�¯±Ã Ò|º
À³´y²�²³¯±° ¤ ¾ÆÅÇº|º|¯±´³´aÅmÈI¯�²³¯»ºó×GF±ÚPÛ ÜmÝãÚ�ÞÂß�ºãÿÎ²³¯±°ó²yÅÇº�ô�îÇõ¸îÇëãÚ�ÞR¯±°fýã¯±À³ÁçÒóêaÅmÒãµ

¶�¯±°K×�Ù±ÚMÛ ÜmÝ�Ú�ÞÂß�º|ÕPê³°|¯±·¿½³ÒK²yÅÇº{ø�½�ú�¯±Ã Ò
½X¯±·¿È�¼{À�Ó�°fÀ�ÓC²�·¹¯»º|¯±°Kè#¯±ÒfêyÌÄ²³¯çÿ�¯±êy¯�²yÅÇº�ø�½�Ï
úf¯±ÃÄÒóæÂÌÇÈIH\Åm°f½aÅmÁÂ¯KJ}ÌÇ¾¿¾¹¯»Õ±Ò|ÌÇ°KæÂ¯±°f´³·¹Õ|êÄÒ|¯±Ò{®K·¿°|²ÉÀ³´y² ½X¯±·¿ÈMLó¯»¯±´y²³¯±´â²³¯»ºKö/°|ÌÇÁç°PÅmÈáÈIº
½³ý»®EµA½X¯±·¿ÈNLó¯»¯±´y²³¯±´�²³¯±°EÊ¦ÌãÍÎÅmÁÂ¯±°�ÏO;�ÅmÀ�Ó�ýã¯±·¿ÒfÀ³ÈáÁÂ¯±½³À³´³ÁùÈá·¿ÒKPGÞRQãÝ�ïÂîÇßÑì ðRS?TãÚVUÂÞRW�ëÂñ�òi·¿´²�·¹¯E¶\ÅmÒ|¯±´Î½aÅm´³ÃXµa¶\ÅÇº�ø�½�úf¯±Ã ÒK·¹ºfÒ�²yÅmÈá·¿Ò�àX¯±°|ºf·¹ºfÒ|¯±´ÎÒ{À³´y²�ÃÇÅm´³´�°|¯ãÅmÃ Òf·¿æ ·¹¯±°fÒ�®
¯±°|²³¯±´Aµ
X�Y[Z\Y[Z ]_^5`?a&bdcdbfe&gihOjlkmjn^Ao�pOoq`5jne�r
6�ÅÇÕ|êy²³¯±È ´ÄÀ³´ùè�¯»ÕPêaÅm´³·¹ºfÈI¯±´ùý»À³°\àX¯±°|ºf·¹ºfÒ|¯±´ÎÒ|¯±´�ûÄàX¯±·¹Õ|êy¯±°fÀ³´³Á�æÂÌÇ´ù¶\ÅmÒ|¯±´�ÅmÀyº2sÎÅ»æçÅêy¯±°PÅmÀyº�½V¯»º|ÕPê³°f·¹¯±½V¯±´�®
ÌÇ°|²³¯±´�ºf·¿´y²üÿAºfÒ|¯±¾¿¾¿Òiºf·¹Õ|ê�²�·¹¯ut³°PÅmÁÂ¯çÿ�ÌÇ½�ÈËÅm´�²�·¹¯ é ·¿ÁÂ¯±´yºPÕ|êaÅ�Ó�Ò
²³¯±°KöC¯±°|º|·¹ºfÒ|¯±´³ý\´³·¹Õ|êÄÒKæÄ·¹¯±¾¿¾¹¯±·¹ÕPêÎÒ�Åm¾¹ºó¯±¾¹¯±ÈI¯±´ÎÒPÅm°|¯±´vL}¯»º|ÒPÅm´y²�Ò|¯±·¿¾A²³¯±°�ûÄà³°PÅÇÕPêÎÀ³ÈáÁÂ¯±½³À³´³Áº|¯±¾¿½yºfÒ�·¿´�¯±·¿´y¯ËûÄà³°PÅÇÕ|êy¯�®K·¹¯'sÎÅãæÇÅÉ¯±·¿´Ä½aÅmÀy¯±´�ÃÇÅm´³´AµX¶¸·¹¯iÊ�·¹ºf·¹ÌÇ´�²yÅm½X¯±·w·¹ºfÒãÿX²�·¹¯ ¤ ÌÇÈ�Ï
à³¾¹¯�÷�·¿ÒxwmÒãÿü²�·¹¯�½³·¹ºfêy¯±°f·¿ÁÂ¯á¼{´yºywmÒfýã¯�ý»À³°EöG¯±°|ºf·¹ºfÒ|¯±´³ýËÈá·¿Ò�º|·¹Õ|ê�½³°f·¿´³ÁÂ¯±´AÿXÈzCÇÁç¾¿·¹Õ|êyº|ÒEæÂÌÇ¾¿¾íÏ
ºfÒxwm´y²�·¿Á�æÂÌÇ°�²³¯±È7ö¦°|ÌÇÁç°PÅmÈáÈá·¹¯±°|¯±°¸ý»À�æÂ¯±°f½V¯±°fÁÂ¯±´#À³´y²�²�·¹¯E¶\ÅmÒ|¯±´#¯±·¿´y¯±°¸¼�´Î®}¯±´y²�À³´³ÁÌ ²³¯±°RÁÎÅm°�¯±·¿´y¯�¼{´Ä®
¯±´y²�À³´³ÁùÅm¾¹ºmHEÅm´³ýã¯»ºRÈzCÇÁç¾¿·¹ÕPêyºfÒi¯±·¿´�Ó�ÅÇÕ|ê�àX¯±°|ºf·¹ºfÒ|¯±´ÎÒ�ý»À�ÈËÅÇÕPêy¯±´Aµ
Ð�´�²�·¹¯»º|¯±È ¤ Åmà³·¿Ò|¯±¾V®K·¿°|² ¯±·¿´É¼�´yºPÅmÒfý{æÂÌÇ°fÁÂ¯»ºfÒ|¯±¾¿¾¿Òãÿ ·¿´É²³¯±ÈnÁÂ¯±´aÅmÀ�²�·¹¯»º}æÂ¯±°|ºfÀyÕPêÎÒó®K·¿°|²üµ

ö�sÄÅmÈËÅ�·¹ºfÒÉ¯±·¿´y¯�¯�÷ àX¯±°f·¿ÈI¯±´ÎÒ|¯±¾¿¾¹¯�àX¯±°|ºf·¹ºfÒ|¯±´ÄÒ|¯�ö/°|ÌÇÁç°PÅmÈáÈá·¹¯±°fÀ³ÈáÁÂ¯±½³À³´³Á Ó�þ³°É²�·¹¯ö/°|ÌÇÁç°PÅmÈáÈá·¹¯±°|ºfà³°PÅÇÕPêy¯#sÄÅ»æçÅ�µ é ´ÎÒ�®K·¹Õ|ÃÂ¯±¾¿Ò}®K·¿°|²áö�sÎÅmÈËÅ¸æÂÌÇ´I²³¯±´Iè�·¿ÒfÁç¾¿·¹¯»²³¯±°f´I²³¯±°�tyÌÇ°�Ï
º|ÕPêÎÀ³´³ÁÂºfÁç°fÀ³à³àX¯'{ öG¯±°|ºf·¹ºfÒ|¯±´yÕ»¯�Åm´y²â¶¸·¹ºfÒf°f·¿½³À³Òf·¹ÌÇ´}|I²³¯»º-{ ¶�¯±àaÅm°fÒfÈI¯±´ÎÒ�ÌmÓ~J}ÌÇÈáà³À³Òf·¿´³Á
û Õ±·¹¯±´yÕ»¯A|#Åm´�²³¯±°'8{´³·¿æÂ¯±°|º|·¿ÒxwmÒ�H¸¾ÆÅÇº|ÁÂÌã® ·¿´l�gÀyºPÅmÈáÈI¯±´aÅm°f½X¯±·¿Ò�Èá·¿Òi²³¯±´ ûÄÀ³´�è�·¹Õ±°|ÌmÏºfÍ�ºfÒ|¯±ÈIº�;�Åm½XÌÇ°PÅmÒ|ÌÇ°f·¹¯»º�·¿ÈI:�Åmê³ÈI¯±´�²³¯»º�ö/°|Ìmúf¯±ÃÄÒ|ºE{.tyÌÇ°|¯»ºfÒq|��Ø¼óÒfÃ ·¿´yº|ÌÇ´�¯±Ò¸Åm¾�µd� 4545�q� ÿ
�Ø¼óÒfÃ ·¿´yº|ÌÇ´âÀ³´y²_sÂÌÇ°|²yÅm´�� 45453q� µ

ö�sÄÅmÈËÅ °|¯ãÅm¾¿·¹ºf·¹¯±°fÒ\²�·¹¯iö¦°f·¿´³ý»·¿à³·¹¯±´ù²³¯±°�ÌÇ°fÒfêyÌÇÁÂÌÇ´aÅm¾¹¯±´�öC¯±°|ºf·¹º|Ò|¯±´³ýÂµü¶�ÅÇº¸½X¯»²³¯±À³Ò|¯±Òãÿ²yÅÇº|ºóúf¯»²³¯±°E·¿´�¯±·¿´y¯±°áûÄà³°PÅÇÕ|êy¯ËæÂÌÇ°fÃÂÌÇÈáÈI¯±´y²³¯�¶\ÅmÒ|¯±´ÎÒ�ÍÄà�ÌÇê³´y¯Ë¯±·¿´y¯z��°PÅm´yº�ÓÔÌÇ°fÈËÅmÒf·¹ÌÇ´
·¿´�¯±·¿´�Åm´y²³¯±°|¯»º�¶\ÅmÒ|¯±´�ÓÔÌÇ°fÈËÅmÒ�àX¯±°|ºf·¹ºfÒ|¯±´ÄÒRÁÂ¯±ÈËÅÇÕPêÎÒ�À³´y²ù®K·¹¯»²³¯±°i·¿´�²³¯±´��¸ÅmÀ³à³Ò|ºfàX¯±·íÏ
Õ|êy¯±°�ÁÂ¯±¾ÆÅÇ²³¯±´­®}¯±°|²³¯±´ ÃçÅm´³´Aµ¦Ð�È�taÅm¾¿¾¹¯âæÂÌÇ´�sÎÅ»æçÅùºf·¿´y²­²�·¹¯»ºË²�·¹¯_LKÅÇºf·¹ºfÒ�ÍÄàX¯±´­º|Ì�®K·¹¯ý»ÀyºPÅmÈáÈI¯±´³ÁÂ¯»º|¯±Òfý»Ò|¯��tÍÄàX¯±´�®K·¹¯�¼{°f°PÅãÍ º¸À³´y²ùø�½�ú�¯±Ã Ò|¯çµX¶¸·¹¯»º�½X¯±ý»·¹¯±êÎÒRÅm½X¯±°\ÅmÀyÕ|ê�²�·¹¯
�óê³°|¯ãÅÇ²³ºKÀ³´y²�²�·¹¯¸Áç°PÅq�aº|ÕPêy¯�ø�½V¯±°V��wÇÕPêy¯E¯±·¿´y¯±°�¼�´Î®
¯±´y²�À³´³Á�À³´y²É²³¯±°|¯±´v�gÀyºfÒPÅm´y²ÉÈá·¿Ò¯±·¿´Aµ é ½X¯±´�Ó�Åm¾¿¾¹ºK®K·¿°|²â²³¯±°�ý»Àâ¯±·¿´y¯±È ø�½�ú�¯±Ã ÒKÁÂ¯±êDCÇ°|¯±´y²³¯mJ}Ì ²³¯�Èá·¿Ò�Åm½³ÁÂ¯»ºfàX¯±·¹Õ|êy¯±°fÒãµ

ö�sÄÅmÈËÅâ½X¯»ºfÒ|¯±êÎÒ�ÅmÀyº�²³¯±°�ÐÑÈáà³¾¹¯±ÈI¯±´ÄÒPÅmÒf·¹ÌÇ´�¯±·¿´y¯±°�¯±·¿ÁÂ¯±´y¯±´�æ ·¿°fÒfÀy¯±¾¿¾¹¯±´�è#ÅÇº|ÕPê³·¿´y¯çÿ¯±·¿´³·¿ÁÂ¯±´#æÂ¯±°xwm´y²³¯±°fÒ|¯±´�sÄÅ»æçÅ�ÏOLóÅÇº|·¹ºfÃÄ¾ÆÅÇºPº|¯±´Aÿg¯±·¿ÁÂ¯±´y¯±´�ºfàX¯±ý»·��aº|ÕPêy¯±´#¼¸ö¦Ðkº{º|Ì�®K·¹¯RÈIÌ ²�·��³Ï
ý»·¹¯±°fÒ|¯±´ÉûÄ®K·¿´³ÁÇÏ ¤ ¾ÆÅÇºPº|¯±´Aµ é º¦êaÅm´y²³¯±¾¿Ò
ºf·¹ÕPêI·¿È�H¸°fÀ³´y²³¯{À³È�¯±·¿´�Åm¾¿Ò|¯±°f´aÅmÒf·¿æÂ¯»º�sÂ¶ ¤ ÿÂ²yÅÇºÅm´yºfÒ|¯±¾¿¾¹¯E²³¯»º�´yÌÇ°fÈËÅm¾¹¯±´vsÂ¶ ¤ ¯±·¿´³ÁÂ¯»º|¯±Òfý»Ò{®
¯±°|²³¯±´�ÃçÅm´³´�À³´y²â²�·¹¯EöG¯±°|ºf·¹ºfÒ|¯±´³ý�ÅmÀ³Ò|ÌÇÈËÅ�ÏÒf·¹º|ÕPêIÈá·¿Ò/·¿´Ë¯±·¿´y¯�¼�´Î®}¯±´y²�À³´³Á�¯±·¿´Î½X¯±ý»·¹¯±êÎÒãµÄÊ¦ÌÇÈ ¼�´Î®
¯±´y²�À³´³ÁÂº|à³°|ÌÇÁç°PÅmÈáÈá·¹¯±°|¯±°�º|¯±¾¿½yºfÒ®K·¿°|²â²yÅ�Ó�þ³°K´ÎÀ³°¸¯±·¿´âè�·¿´³·¿È�À³È1Åm´�¼�À�Ó�®óÅm´y²â¯±°�ÓÔÌÇ°|²³¯±°fÒãµ

8�ÈnÈá·¿ÒóàX¯±°|ºf·¹ºfÒ|¯±´ÄÒ|¯±´É¶\ÅmÒ|¯±´yºfÒf°fÀ³Ã ÒfÀ³°|¯±´�Åm°f½X¯±·¿Ò|¯±´ ý»À Ã?CÇ´³´y¯±´Aÿ�ÈRþyºPº|¯±´�²�·¹¯»º|¯¸ÅmÀ�Ó¯±·¿´y¯±È�²yÅmÀy¯±°fêaÅ�Ó�Ò|¯±´�ûÄàX¯±·¹Õ|êy¯±°fÈI¯»²�·¿À³È æÂÌÇ°fÁÂ¯±êaÅm¾¿Ò|¯±´�®
¯±°|²³¯±´Aµ�¶¸·¹¯¸¶\ÅmÒ|¯±·�ÿ ·¿´É²³¯±°óö&sÎÅ�Ï
ÈËÅùø�½�úf¯±ÃÄÒ|¯�ºfàX¯±·¹Õ|êy¯±°fÒãÿ¦·¹ºfÒI²³¯±°Iº|Ì�ÁÂ¯±´aÅm´³´ÎÒ|¯������y�y�[���O��
��2����
����±µ é ·¿´³ýã¯±¾¿´y¯�ø�½�ú�¯±Ã Ò|¯®
¯±°|²³¯±´�²³ÌÇ°fÒ{Åm¾¹º~�����y�y�[���O��
n�O��������������
#´aÅmÈI¯±´ÎÒf¾¿·¹Õ|ê�°|¯±Áç·¹ºfÒf°f·¹¯±°fÒãÿ³®
ÌÇ½X¯±· �IÁÂ¯±È	w¡�I²³¯±È
ö/°f·¿´³ý»·¿àI²³¯±°~{ öG¯±°|ºf·¹ºfÒ|¯±´³ý�²�À³°|ÕPê é °f°|¯±·¹Õ|êÄ½aÅm°fÃÂ¯±·¿Òq|#��Åm¾¿¾¹¯óÈá·¿Ò/²�·¹¯»º|¯±´�ø�½�úf¯±ÃÄÒ|¯±´�·¿´�Ê¦¯±°�Ï
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½³·¿´y²�À³´³Á�ºfÒ|¯±êy¯±´y²³¯±´ ¤ ¾ÆÅÇº|º|¯±´¦¥�ûÄÀ³àV¯±°fÃ ¾ÆÅÇº|º|¯±´AÿgÐÑ´ÄÒ|¯±°�ÓÔÅÇÕ»¯»ºãÿV½X¯±´ÎÀ³Òfý»Ò|¯�Åm´y²³¯±°|¯ ¤ ¾ÆÅÇº|º|¯±´
¯±Ò|Õçµ¨§C¯±½V¯±´�Ó�Åm¾¿¾¹ºGàV¯±°|º|·¹ºfÒ|¯±´ÎÒGÁÂ¯±ÈËÅÇÕ|êÄÒ¦®
¯±°|²³¯±´_¥�Òf°PÅm´yºf·¿Òf·¿æÂ¯KöG¯±°|ºf·¹ºfÒ|¯±´³ýq§�µÇ¶¸·¹¯}Ê¦ÌÇ°fÁÂ¯±êy¯±´yº�Ï®
¯±·¹ºP¯\½V¯±·¿È é ·¿´yºPÅmÒfýEæÂÌÇ´âö�sÄÅmÈËÅá¾©wÇº|ºfÒ�º|·¹Õ|ê�Åm¾¹º|Ì�®K·¹¯\Ó�ÌÇ¾¿ÁçÒKý»ÀyºPÅmÈáÈI¯±´�Ó�ÅÇº|º|¯±´Aå
�çµ é °fýã¯±À³ÁçÀ³´³Á�¯±·¿´y¯»º�àX¯±°|ºf·¹ºfÒ|¯±´ÄÒ|¯±´#ûÄÒ|ÌÇ°|¯»º
ª µ�:�¯±Áç·¹ºfÒf°f·¹¯±°fÀ³´³ÁIàX¯±°|ºf·¹ºfÒ|¯±´ÄÒ|¯±°9��À³°fýã¯±¾¿´�¥�{.tGþ³¾¿¾¹¯±´}|á²³¯»º¸ûÄÒ|ÌÇ°|¯»ºy§
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¯±°fýã¯±À³ÁÂ¯±´�À³´y²â¯±·¿´y¯¶:�¯�Ó�¯±°|¯±´³ýE²yÅm°PÅmÀ�Ó/ý»À³°fþyÕ|Ã ¾¿·¹¯�ÓÔ¯±°f´�Ã?CÇ´³´y¯±´Aµ

± ¼¸ºfÍ ´yÕ|ê³°|ÌÇ´y¯¦¼�À�Ó�°fÀ�Ó�¯/ºf·¿´y²E´³·¹Õ|êÎÒCÈzCÇÁç¾¿·¹Õ|êAµ�¶�·¹¯»ºP¯wÈRþyº|º|¯±´RÈá·¿Òd�{·¿¾íÓÔ¯wæÂÌÇ´K�óê³°|¯ãÅÇ²³º
ÅmÀ�Ó�®
¯±´y²�·¿Á�ºf·¿È�À³¾¿·¹¯±°fÒ
®}¯±°|²³¯±´Aµ�ø�ê³´y¯¸ÅÇºfÍÄ´yÕPê³°|ÌÇ´y¯{¼�À�Ó�°fÀ�ÓÔ¯KÁÂ¯±êÄÒóÅm½X¯±°t¯±·¿´Ë®K·¹ÕPê�Ï
Òf·¿ÁÂ¯±°{Ê¦ÌÇ°fÒ|¯±·¿¾�æÂ¯±°fÒ|¯±·¿¾¿Ò|¯±°¸ûÄÍ�ºfÒ|¯±ÈI¯çÿy²�·¹¯\´aÅmÒfþ³°f¾¿·¹ÕPêy¯RöwÅm°PÅm¾¿¾¹¯±¾¿·¿ÒxwmÒãÿaæÂ¯±°f¾¹ÌÇ°|¯±´Aµ

± Ð�´yºfÁÂ¯»ºPÅmÈ�ÒâºfÒ|¯±¾¿¾¿ÒÉ²³¯±°_:{è#Ð�ÃÂ¯±·¿´y¯à8{´ÄÒ|¯±°|ºfÒfþ³Òfý»À³´³Á	æÂÌÇ´î6�¯±½X¯±´³¾©wmÀ��yÁçÃÂ¯±·¿Ò�ý»À³°
Ê¦¯±°�Ó�þ³ÁçÀ³´³ÁyµÇ¶¸·¹¯
Ð�´ÎÒ|¯±Áç°PÅmÒf·¹ÌÇ´áæÂÌÇ´�º|Ìã®}ÌÇê³¾�6�¯±½X¯±´³¾©wmÀ��yÁçÃÂ¯±·¿ÒtÅm¾¹ºGÅmÀyÕPê�Ê¦¯±°fÒ|¯±·¿¾¿À³´³Á
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ÅmÀ�Ót¯±·¿´y¯�²�·¿°|¯±ÃÄÒ|¯RÀ³´y²�¯±·¿´�Ó�ÅÇÕ|êy¯K�ù¯±·¹º|¯E·¹ºfÒ¸Åm½V¯±°¸¯±·¿´y¯EÁç°|Ì��Â¯K�¸Ì¡¬X´ÎÀ³´³ÁyÿV²�·¹¯\Èá·¿Ò
²³¯±°{Ê¦ÌÇ°|ºfÒ|¯±¾¿¾¿À³´³Á�¯±·¿´y¯±°-{ÄæÂ¯±°fÒ|¯±·¿¾¿Ò|¯±´#ö/°|ÌÇÁç°PÅmÈáÈá·¹¯±°|ºfà³°PÅÇÕPêy¯A|IæÂ¯±°f½³À³´y²³¯±´�®K·¿°|²üµ

8�È7ý»À³Èá·¿´y²³¯»ºfÒE¯±·¿´³·¿ÁÂ¯�²�·¹¯»º|¯±°E6�ÅÇÕ|êÎÒ|¯±·¿¾/ý»À�½X¯±êy¯±½V¯±´AÿV½X¯»ºfÒ|¯±êÎÒ�²�·¹¯�èvCÇÁç¾¿·¹ÕPê³ÃÂ¯±·¿Òãÿü²³¯±´
è#¯»Õ|êaÅm´³·¹ºfÈ�Àyº
²³¯»º~:{è#ÐCº|¯±¾¿½yº|Ò/ý»À�¯±°f®
¯±·¿Ò|¯±°f´Aµ é ·¿´�ö¦°|Ìmú�¯±Ã ÒãÿÂ²yÅÇºt²�·¹¯»ºP¯±´Ë¼{´yºMÅmÒfý�°|¯»Õ|êÄÒ¯±°�ÓÔÌÇ¾¿Áç°|¯±·¹Õ|êùæÂ¯±°�ÓÔÌÇ¾¿ÁçÒ\êaÅmÒãÿX·¹ºfÒ¶sÎÅãæÇÅÇöwÅm°fÒÑÍ �Øö/ê³·¿¾¿·¿à³àyºP¯±´ùÀ³´y²��V¯±´³ÁÂ¯±°z� 4545�q� µ é ´ÄÒ�Ó�¯±°f´ÄÒ|¯
ø�½�úf¯±ÃÄÒ|¯�®}¯±°|²³¯±´âê³·¹¯±°K´³·¹Õ|êÄÒ{²�À³°|Õ|êâ²yÅÇº é °f½V¯±´�æÂÌÇ´âºfàX¯±ý»·¹¯±¾¿¾¹¯±´_ß�¾ÆÅÇº|º|¯±´ÉÀ³´y²�Ð�´ÎÒ|¯±°�Ó�Å�ÏÕ»¯»ºãÿgº|ÌÇ´y²³¯±°f´�²�À³°|ÕPê�¯±·¿´�ý»ÀyºxwmÒfý»¾¿·¹Õ|êy¯»ºEû ÕPê³¾¿þyº|º|¯±¾¿®
ÌÇ°fÒ�ÁÂ¯±ÃÂ¯±´³´³ýã¯±·¹ÕPê³´y¯±Òãÿü²yÅÇº¸Åm¾¹º-ß�¾ÆÅÇº�Ï
º|¯±´³ÈIÌ ²�·��yÃÇÅmÒ|ÌÇ°ó²³¯±°ó¶¸¯±Ã ¾ÆÅm°PÅmÒf·¹ÌÇ´É¯±·¿´y¯±°�ß�¾ÆÅÇº|ºP¯{æÂÌÇ°PÅm´³ÁÂ¯»ºfÒ|¯±¾¿¾¿Ò}®K·¿°|²üµ�¶\ÅÇ²�À³°|Õ|êÉºfÒ|¯±êy¯±´
´³·¹Õ|êÄÒI´ÎÀ³°I²�·¹¯�C¡¬ü¯±´ÎÒf¾¿·¹ÕPêy¯±´Aÿtº|ÌÇ´y²³¯±°f´­Åm¾¿¾¹¯Éè#¯±ÒfêyÌÄ²³¯±´	À³´y²�ÊtÅm°f·ÆÅm½³¾¹¯±´ ¯±·¿´y¯±°zß�¾ÆÅÇº|º|¯ÅmÀyÕ|ê ¯±´ÎÒ�ÓÔ¯±°f´ÎÒ}ý»À³°¦Ê¦¯±°�Ó�þ³ÁçÀ³´³ÁyµÎ¼�ÀyÕ|êË²�·¹¯�è�·¿Áç°PÅmÒf·¹ÌÇ´IæÂÌÇ´�ø�½�ú�¯±Ã Ò|¯±´IÀ³´y²I²�·¹¯�¯±´ÎÒ�ÓÔ¯±°f´�Ï
Ò|¯ é °fýã¯±À³ÁçÀ³´³Á ·¹ºfÒ�ÈzCÇÁç¾¿·¹ÕPêAµg¶�¯±°{ö¦°|¯±·¹º�²yÅ�Ó�þ³°�·¹ºfÒãÿy²yÅÇºPºKÓ�þ³°/ú�¯»²³¯EàVÌÇÒ|¯±´ÄÒf·¹¯±¾¿¾G¯±´ÄÒ�Ó�¯±°f´ÄÒ|¯
ß�¾ÆÅÇº|º|¯�¯±ÒÑ®óÅ�� ¢ ý»ÀyºxwmÒfý»¾¿·¹Õ|êy¯mß�¾ÆÅÇº|º|¯±´�æÂÌÇ´�¯±·¿´y¯±È7²³¯±È ß�õRÛ Ù�æÂ¯±°fÁç¾¹¯±·¹Õ|êÄ½aÅm°|¯±´�J}ÌÇÈáà³·íÏ
¾¹¯±°ó¯±°fýã¯±À³ÁçÒ}®}¯±°|²³¯±´�ÈRþyº|ºP¯±´Aµ ¼¸ºfàX¯±ÃÄÒ|¯�²³¯±°�6¸¯±½X¯±´³¾©wmÀ��yÁçÃÂ¯±·¿ÒK®
¯±°|²³¯±´âÅmÀyÕ|ê�ê³·¹¯±°}´³·¹Õ|êÄÒ½X¯±êaÅm´y²³¯±¾¿Òãµ

JKø-:#L}¼7ÓÔÌÇ¾¿ÁçÒË·¿È ®}¯»º|¯±´ÎÒf¾¿·¹ÕPêy¯±´ ²³¯±È Áç¾¹¯±·¹ÕPêy¯±´ ¼�´yºPÅmÒfýâ®K·¹¯v:{è#ÐMÿw·¹ºfÒËý»ÀyºxwmÒfý±Ï¾¿·¹Õ|ê Åm½X¯±°�ÅmÀyÕPê�Ó�þ³°i²�·¹¯ ¼�´Î½³·¿´y²�À³´³Á�æÂÌÇ´�ö/°|ÌÇÁç°PÅmÈáÈI¯±´ ·¿´	Åm´y²³¯±°|¯±´­ûÄà³°PÅÇÕ|êy¯±´�À³´y²
ý»À�;A¯±ÁÎÅÇÕ±ÍÎÏÑ¼�´Î®}¯±´y²�À³´³ÁÂ¯±´�ÁÂ¯»¯±·¿Áç´y¯±ÒãµX¶�ÌÄÕPê#²�·¹¯mß�°f·¿Òf·¿Ã à³À³´³ÃÄÒ|¯çÿX²�·¹¯�Ó�þ³°-:{è#ÐóÁÂ¯±¾¿Ò|¯±´Aÿ
�y´y²³¯±´#ÅmÀyÕPê�ê³·¹¯±°�·¿ê³°|¯mH¸þ³¾¿Òf·¿ÁçÃÂ¯±·¿ÒãµV¶\Åm°fþ³½V¯±°�ê³·¿´aÅmÀyº{ºf·¿´y²�ºf·¹¯�Ó�þ³°-JKø-:9Ló¼�º|ÕPêÎ®}¯±°|¯±°ý»À þ³½X¯±°f®K·¿´y²³¯±´Aµtè�Åm´ æÂ¯±°f¾¿·¹¯±°fÒ�²�·¹¯âÊ¦ÌÇ°fÒ|¯±·¿¾¹¯âæÂÌÇ´ sÎÅãæÇÅùÀ³´y²	ÃçÅm´³´ ´³·¹Õ|êÄÒËÈI¯±ê³° ÅmÀ�Ó
²�·¹¯\ö/¾ÆÅmÒfÒ�ÓÔÌÇ°fÈRÀ³´aÅm½³ênwm´³Áç·¿ÃÂ¯±·¿Ò¸À³´y²�è�ÌÇ½³·¿¾¿·¿ÒxwmÒ�²³¯»º9J}ÌÄ²³¯»ºK½aÅmÀy¯±´Aÿ³ºPÌi²yÅÇºPº{ø�½�ú�¯±Ã ÒfÈá·íÏÁç°PÅmÒf·¹ÌÇ´âÀ³´y²â¯±´ÄÒ�Ó�¯±°f´ÄÒ|¯ é °fýã¯±À³ÁçÀ³´³Á º|ÌÇÁÎÅm°KÀ³´³ÈzCÇÁç¾¿·¹Õ|ê�¯±°|º|ÕPêy¯±·¿´y¯±´Aµ��g®}Åm°�Áç·¿½³Ò�¯»ºKê³·¹¯±°
¼�´yºxwmÒfýã¯çÿ ý»À³ÈMLó¯±·¹ºfà³·¹¯±¾VÓ�þ³°}²�·¹¯�è�·¿Áç°PÅmÒf·¹ÌÇ´Aÿ³²³ÌÄÕPê�²�·¹¯»º|¯¸½³¾¹¯±·¿½³Ò}´yÌ Õ|ê�ý»®K·¿´³ÁÂ¯±´y²³¯±°{ÅmÀ�Ó²yÅÇº é °|º|Ò|¯±¾¿¾¹¯±´�¯±·¿´y¯±°9ß�ÌÇà³·¹¯\À³´y²_;dCçº|ÕPêy¯±´�²³¯»º�ø�°f·¿Áç·¿´aÅm¾¹º{½V¯»ºPÕ|ê³°xwm´³Ã Òãµé ·¿´y¯±´�¯±°fêy¯±½³¾¿·¹Õ|êy¯±´àtyÌÇ°fÒ|ºPÕ|ê³°f·¿ÒfÒ\ºfÒ|¯±¾¿¾¿Ò{ê³·¹¯±°¸Ê¦ÌãÍÎÅmÁÂ¯±°�²yÅm°ãµVè�·¿Áç°PÅmÒf·¹ÌÇ´�¯±½V¯±´yºPÌá®K·¹¯¯±´ÎÒ�ÓÔ¯±°f´ÎÒ|¯Kø�½�úf¯±ÃÄÒ|¯±°fýã¯±À³ÁçÀ³´³Á\ºf·¿´y²EÌÇê³´y¯
®
¯±·¿Ò|¯±°|¯»ºGÈzCÇÁç¾¿·¹ÕPêAµ�è#¯±ÒfêyÌÄ²³¯±´aÅmÀ�Ó�°fÀ�ÓÔ¯¦ÈRþyºPº|¯±´
´³·¹Õ|êÄÒ}º|ÍÄ´yÕPê³°|ÌÇ´�º|¯±·¿´AÿÂºPÌÇ´y²³¯±°f´IÃ?CÇ´³´y¯±´ ÅÇºfÍ ´yÕ|ê³°|ÌÇ´ ÌÄ²³¯±°
º|ÌÇÁÎÅm°tÁAwm´³ý»¾¿·¹ÕPêËÀ³´³ÁÂ¯±ÃÂÌÇà³àX¯±¾¿Ò
¥�Þ�ë�î�W¦ÝyQ5§\Åm½³¾ÆÅmÀ�ÓÔ¯±´AµV¶�ÅmÈá·¿Ò¸½³·¹¯±Ò|¯±Ò�¯»º�¯±·¿´�è�·¿´y²³¯»º|ÒfÈËÅ¡�ÉÅm´�8{´ÄÒ|¯±°|ºfÒfþ³Òfý»À³´³ÁÉæÂÌÇ´=6¸¯�Ï½X¯±´³¾©wmÀ��yÁçÃÂ¯±·¿ÒãÿgÅmÀyÕ|ê�®
¯±´³´vß�ÌÇ´³ýã¯±à³Ò|¯Eý»À³°¸ûÄÍ ´yÕ|ê³°|ÌÇ´³·¹ºMÅmÒf·¹ÌÇ´âÓÔ¯±ê³¾¹¯±´Aµ

¶�Ì Õ|ê�Ê¦Ì�ÍÎÅmÁÂ¯±°�êaÅmÒ�Åm´y²³¯±°|¯K6�ÅÇÕ|êÄÒ|¯±·¿¾¹¯çÿV²�À³°|ÕPê�²�·¹¯iÅmÀyÕ|ê�²³¯±°9ß{ÌÇÈ�½³·¿´aÅmÒf·¹ÌÇ´ÂsÎÅ»æçÅ�ÏÊ¦ÌãÍÎÅmÁÂ¯±°�´³·¹Õ|êÄÒ�²yÅÇº�ö/°xwÇ²�·¿ÃçÅmÒ�¯±·¿´y¯±°{æÂ¯±°fÒ|¯±·¿¾¿Ò|¯±´#ûÄà³°PÅÇÕ|êy¯Rý»À³Ò|¯±·¿¾�®K·¿°|²üå
± ¶�¯±°i¯±´ÎÒ�ÓÔ¯±°f´ÎÒ|¯_�gÀ³Áç°f·�¬ ÅmÀ�Ó�Ê¦ÌãÍÎÅmÁÂ¯±°�Ïkø�½�úf¯±Ã Ò|¯�·¹º|Ò�¯±½X¯±´�ÓÔÅm¾¿¾¹º�ÅmÀ�Ó{¯±·¿´�Ð�´ÎÒ|¯±°�Ó�ÅÇÕ»¯
½X¯»º|ÕPê³°xwm´³ÃÄÒ�À³´y²�¯±°f¾ÆÅmÀ³½³Ò�ÃÂ¯±·¿´y¯KLó¯±´ÎÀ³Òfý»À³´³Á ²³¯±°KæÂÌÇ¾¿¾¹ºfÒxwm´y²�·¿ÁÂ¯±´�û ÕPê³´³·¿ÒfÒ|ºfÒ|¯±¾¿¾¹¯çµ

± Ê¦Ì�ÍÎÅmÁÂ¯±°w½³·¹¯±Ò|¯±Ò�ý»®}Åm°w¯±·¿´y¯±´iÅÇº|ÍÄ´yÕPê³°|ÌÇ´y¯±´i¼�À�Ó�°fÀ�Ófÿã²³Ì Õ|ê�²�·¹¯}ûÄÍ ´ÎÒPÅ�÷R²�·¹¯»º|¯»ºC¼{À�Ó�Ï°fÀ�ÓÔºGÓÔÌÇ¾¿ÁçÒG´³·¹ÕPêÎÒtÌÇ½�úf¯±Ã Ò|ÌÇ°f·¹¯±´ÎÒf·¹¯±°fÒ|¯±´�ö¦°f·¿´³ý»·¿à³·¹¯±´AµÂ¶¸·¹¯óý»ÀiæÂ¯±°f®}¯±´y²³¯±´y²³¯¸û ÕPê³´³·¿ÒfÒ�Ï
º|Ò|¯±¾¿¾¹¯�Ó�þ³°�¯±·¿´y¯±´�º|ÌÇ¾¹Õ|êy¯±´�¼�À�Ó�°fÀ�Ówºf·¹¯±êÄÒKÓÔÌÇ¾¿ÁÂ¯±´y²³¯±°fÈËÅ¡�Â¯±´#ÅmÀyºãå¾ TãÚ�TÂßÆîçì Û ë»Ü�Þ�FPîÇñ$Ë2>$³kî»Ù±Ú{Þ�>$³kî»Ù±Úyén¯ Ú�ßÔÛ ëãï�õ�î±Ú�S�Þ.UÀ¿\ë�ÝÎõ�î�é�ËE>)³�î»Ù±ÚÂÁ Ã�²�Ýmß£ÝÎõ�òyáé º�®K·¿°|²iÅm¾¹º|Ì�ý»À³È9¯±·¿´y¯±´R´³·¹ÕPêÎÒ/¯±·¿´y¯tè#¯±ÒfêyÌÄ²³¯
²³¯»ºC¯±´ÄÒ�Ó�¯±°f´ÄÒ|¯±´Ëø�½�ú�¯±Ã Ò|ºCÅmÀ�Ó�ÁÂ¯±°fÀ�ÏÓÔ¯±´Aÿmº|ÌÇ´y²³¯±°f´i¯±·¿´y¯}ºfÒPÅmÒf·¹º|ÕPêy¯
è#¯±ÒfêyÌ ²³¯
²³¯±°7ß�¾ÆÅÇº|º|¯ ¾ TãÚ�TÂßÆîçµÇ¶�¯±°Cè#¯±ÒfêyÌ ²³¯±´³´aÅmÈI¯
®K·¿°|²â¾¹¯»²�·¿Áç¾¿·¹Õ|ê�Åm¾¹º�ûÄÒf°f·¿´³Á�Åm´³ÁÂ¯±ÁÂ¯±½X¯±´Aµa¶¸·¹¯\Ê¦¯±°PÅm´ÎÒ�®
ÌÇ°fÒfÀ³´³ÁyÿX²yÅÇº|º�²yÅÇº¸Åm´³ÁÂ¯±ÁÂ¯�Ï
½X¯±´y¯i¼{À�Ó�°fÀ�Ó�ý»·¹¯±¾/Þ�>$³kî»Ù±Ú{²�·¹¯»ºP¯�è#¯±ÒfêyÌÄ²³¯�þ³½X¯±°fêaÅmÀ³à³ÒE¯±´ÎÒfênwm¾¿ÒãÿV¾¿·¹¯±ÁçÒ�ÁÎÅm´³ýi½X¯±·¿Èö¦°|ÌÇÁç°PÅmÈáÈá·¹¯±°|¯±°�À³´y² ÃÇÅm´³´¨´³·¹ÕPêÎÒâæÂÌÇ´ ¯±·¿´y¯±È J}ÌÇÈáà³·¿¾¹¯±°âþ³½X¯±°fà³°fþ�Ó�ÒÉ®}¯±°|²³¯±´Aµ
¼�ÀyÕ|ê�²�·¹¯�öwÅm°PÅmÈI¯±Ò|¯±°�®
¯±°|²³¯±´�Åm¾¹ºó¼�°f°PÅ»ÍIæÂÌÇ´�ø�½�úf¯±ÃÄÒ|¯±´Éþ³½X¯±°fÁÂ¯±½V¯±´Aÿ ®
ÌÇ½X¯±·üºf·¹¯²�·¹¯��¦Í à³·¿´�Ó�ÌÇ°fÈËÅmÒf·¹ÌÇ´y¯±´�æÂ¯±°f¾¿·¹¯±°|¯±´AµV¶\ÅÇ²�À³°|Õ|ê�ÁÂ¯±êÎÒ�ÅmÀyÕ|ê�²�·¹¯K�¦Í àyºf·¹ÕPêy¯±°fêy¯±·¿Ò�Ó�þ³°
ºPÌÇ¾¹Õ|êy¯E¼�À�Ó�°fÀ�ÓÔ¯�æÂ¯±°f¾¹ÌÇ°|¯±´Aµ
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± Ló¯±·G²³¯±°�è�·¿Áç°PÅmÒf·¹ÌÇ´�æÂÌÇ´�ø�½�ú�¯±Ã Ò|¯±´�È�Àyº|º�²�·¹¯R°|¯�Ó�¯±°|¯±´ÄÒf·¹¯±¾¿¾¹¯�ÐÑ´ÄÒ|¯±Áç°f·¿ÒxwmÒ�ÁÂ¯±®óÅmê³°fÒ
½³¾¹¯±·¿½X¯±´Aÿ¦²yÅÇºáêy¯±·��çÒãÿt²yÅÇº|ºËÅm¾¿¾¹¯�ø�½�úf¯±ÃÄÒ|¯çÿ/²�·¹¯�þ³½X¯±°z:{¯�ÓÔ¯±°|¯±´³ýã¯±´­¯±°f°|¯±·¹ÕPêÎÒË®}¯±°�Ï²³¯±´�Ã?CÇ´³´y¯±´Aÿ/ÅmÀyÕ|ê�´aÅÇÕ|ê�²³¯±°�è�·¿Áç°PÅmÒf·¹ÌÇ´	¯±°f°|¯±·¹Õ|êÄ½aÅm°Iº|¯±·¿´�ÈRþyº|º|¯±´AµG¶\Å�¾¹ÌÇÃçÅm¾¹¯
:�¯�Ó�¯±°|¯±´³ýã¯±´�´³·¹Õ|êÎÒiÅmÀ³Ò|ÌÇÈËÅmÒf·¹º|Õ|ê�·¿´ù¯±´ÎÒ�ÓÔ¯±°f´ÎÒ|¯	:�¯�Ó�¯±°|¯±´³ýã¯±´�À³ÈáÁÂ¯±®óÅm´y²³¯±¾¿Ò�®}¯±°�Ï
²³¯±´ËÃ?CÇ´³´y¯±´AÿçÈRþyº|ºP¯±´�Åm¾¿¾¹¯ó¾¹ÌÇÃÇÅm¾a°|¯�Ó�¯±°|¯±´³ý»·¹¯±°fÒ|¯±´ ø�½�úf¯±Ã Ò|¯K¥�²�·¹¯óÒf°PÅm´yºf·¿Òf·¿æÂ¯���þ³¾¿¾¹¯�§Åm¾¹º-ß{ÌÇà³·¹¯�ÅmÀ�Ót²³¯±È ´y¯±Ày¯±´=:{¯»ÕPê³´y¯±°¸¯±·¿´³ÁÂ¯±°f·¹ÕPêÎÒ|¯±Ò\®
¯±°|²³¯±´AµV¶\ÅÇ²�À³°|Õ|ê�ÃçÅm´³´�²�·¹¯
è�·¿Áç°PÅmÒf·¹ÌÇ´Ë¯±·¿´y¯»º
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¯±¾¹ÕPêy¯±°
è�·¿Áç°PÅmÒf·¹ÌÇ´yº|¯±·¿´³êy¯±·¿Òz¥ÔÅm¾¹º|ÌIý»À�®
¯±¾¹Õ|êy¯±È æ ·¿°fÒfÀy¯±¾¿¾¹¯±´�ö/°|ÌÇýã¯»º|º|ÌÇ°y§{¯±·¿´�ø�½�úf¯±ÃÄÒ�ÁÂ¯±êDCÇ°fÒãµgÐ�´¼�½³½³·¿¾¹²�À³´³Á � µ « ·¹ºfÒ�¯±·¿´âæ ·¿°fÒfÀy¯±¾¿¾¹¯±°{ö/°|ÌÇýã¯»ºPº|ÌÇ°{²yÅm°fÁÂ¯»ºfÒ|¯±¾¿¾¿Òãµ

¼�½³½³·¿¾¹²�À³´³Á � µ « åy¶�¯±°�æ ·¿°fÒfÀy¯±¾¿¾¹¯Eö/°|ÌÇýã¯»º|º|ÌÇ°{Èá·¿Ò{¯±´ÎÒfêaÅm¾¿Ò|¯±´y¯±´�ø�½�ú�¯±Ã Ò|¯±´

¶�Ì Õ|ê�¯±êy¯�²³¯±°{æ ·¿°fÒfÀy¯±¾¿¾¹¯Rö/°|ÌÇýã¯»ºPº|ÌÇ°¸Åm¾¹º�æÂÌÇ¾¿¾¹ºfÒxwm´y²�·¿ÁÂ¯»º-ß{ÌÇ´³ýã¯±à³Ò�¯±·¿´³ÁÂ¯�Ó�þ³ê³°fÒ¸®K·¿°|²üÿ·¹ºfÒ�¯±·¿´y¯
è�·¹²³²�¾¹¯±®óÅm°|¯ó¯±°�Ó�ÌÇ°|²³¯±°f¾¿·¹ÕPêAÿ�²�·¹¯
¯±·¿´y¯&ß{ÌÇÈáÈ�À³´³·¿ÃÇÅmÒf·¹ÌÇ´yº|·¿´�Ó�°PÅÇºfÒf°fÀ³Ã ÒfÀ³°/ý»®K·¹º|ÕPêy¯±´
²³¯±´Ë¯±·¿´³ýã¯±¾¿´y¯±´ æÄ·¿°fÒfÀy¯±¾¿¾¹¯±´ è#ÅÇºPÕ|ê³·¿´y¯±´�¯±·¿´y¯»ºtæÂ¯±°fÒ|¯±·¿¾¿Ò|¯±´çsÄÅ»æçÅ�ÏkûÄÍ ºfÒ|¯±ÈIºtý»À³°tÊ¦¯±°�Ó�þ³ÁçÀ³´³ÁºfÒ|¯±¾¿¾¿ÒãµtûÄ·¹¯ÉÈ�Àyº|ºIÅmÀyÕ|ê­¯±·¿´y¯±´ è#¯»Õ|êaÅm´³·¹º|ÈRÀyºIý»À³°Iè�·¿Áç°PÅmÒf·¹ÌÇ´ æÂÌÇ´­ø�½�úf¯±ÃÄÒ|¯±´	½X¯±°|¯±·¿Ò�Ï
êaÅm¾¿Ò|¯±´AµX¶¸À³°|Õ|êùº|ÌÇ¾¹ÕPê�¯±·¿´y¯Iû ÕPê³·¹Õ|êÎÒR®K·¿°|²#²³¯±°¸à³êÎÍ�ºf·¿ÃçÅm¾¿·¹º|Õ|êy¯Ëø�°fÒ\²³¯±°¸æÄ·¿°fÒfÀy¯±¾¿¾¹¯±´ùè�Å�Ï
º|ÕPê³·¿´y¯±´Ë®
¯±·¿ÒfÁÂ¯±êy¯±´y² æÂ¯±°|²³¯»ÕPÃÄÒãµ é ·¿´y¯{è�·¹²³²�¾¹¯±®}Åm°|¯çÿ ²�·¹¯{²�·¹¯»ºtý»ÀË¾¹¯±·¹ºfÒ|¯±´�æÂ¯±°fÈËÅmÁyÿÎºfÒ|¯±êÄÒÈá·¿Ò�Ê¦ÌãÍÎÅmÁÂ¯±°Eý»À³°�Ê¦¯±°�Ó�þ³ÁçÀ³´³Áyµ é º�·¹ºfÒ�´³·¹Õ|êÄÒE²�·¹¯�¯±·¿´³ý»·¿Áâ²³¯±´³ÃÄ½aÅm°|¯áè=CÇÁç¾¿·¹Õ|ê³ÃÂ¯±·¿Òãÿ�Åm½X¯±°
²³¯±°fýã¯±·¿ÒR²�·¹¯kúf¯±´³·¿ÁÂ¯çÿA²�·¹¯I²�·¹¯á¼�´�Ó�ÌÇ°|²³¯±°fÀ³´³ÁÂ¯±´�Åm´ù¯±·¿´y¯Iº|ÌÇ¾¹ÕPêy¯Iè�·¹²³²�¾¹¯±®óÅm°|¯ËÅmÈ ½X¯»ºfÒ|¯±´¯±°�Ó�þ³¾¿¾¿ÒãµXÊ¦ÌãÍÎÅmÁÂ¯±°iÅm¾¿¾¹¯±·¿´�êaÅmÒE²�·¹¯�·¿´ÂßEÅmà³·¿Ò|¯±¾ ª µ ª µ « ²�·¹ºfÃ À³Òf·¹¯±°fÒ|¯±´�6�ÅÇÕ|êÎÒ|¯±·¿¾¹¯çÿ�²³ÌÄÕPê�Åm¾¹º
ý»À³Áç°fÀ³´y²³¯±¾¿·¹¯±ÁÂ¯±´y²³¯ÉÐÑ´�Ó�°PÅÇºfÒf°fÀ³Ã ÒfÀ³°�Ó�þ³°�¯±·¿´y¯I²yÅm°fþ³½V¯±°f¾¿·¹¯±ÁÂ¯±´y²³¯�û Õ|ê³·¹ÕPêÎÒá²³¯±°Eæ ·¿°fÒfÀy¯±¾¿¾¹¯±´
ö/°|ÌÇýã¯»º|ºPÌÇ°|¯±´âÃÇÅm´³´�¯»º�º|¯±ê³°K®
¯±°fÒfæÂÌÇ¾¿¾¹¯�¶¸·¹¯±´yºfÒ|¯\¾¹¯±·¹ºfÒ|¯±´Aµ

öwÅÇº|º|¯±´y²�ý»À�²³¯±ÈÛLó¯±Áç°f·�¬�²³¯±°�æ ·¿°fÒfÀy¯±¾¿¾¹¯±´#ö¦°|ÌÇýã¯»º|º|ÌÇ°|¯±´�º|ÌÇ¾¿¾C²�·¹¯»º|¯áû Õ|ê³·¹ÕPêÎÒaÔ¿�½���É��Å��
Æ/Å?ÒÂu/����Å�
 ��êy¯±·��Â¯±´Aµa¶�¯±°�Ló¯±Áç°f·�¬ù²³¯±°�Æ/Å?Ò�u�����Å5
 �i®K·¿°|²�´yÌÇ°fÈËÅm¾¹¯±°f®}¯±·¹º|¯E·¿ÈILó¯±°|¯±·¹ÕPê�²³¯±°
��Åm°|²�®}Åm°|¯IæÂ¯±°f®}¯±´y²³¯±Ò�À³´y²�½V¯±ýã¯±·¹ÕPê³´y¯±Ò�¯±·¿´y¯�ö/¾ÆÅmÒf·¿´y¯çÿ�²�·¹¯áÈI¯±ê³°|¯±°|¯ÉûÄÒ|¯»Õ|Ã à³¾©wmÒfýã¯IÓ�þ³°
J}ö�8¸º�½V¯±°|¯±·¿Ò|º|Ò|¯±¾¿¾¿ÒãµV¶\ÅãæÂÌÇ´ùº|ÌÇ¾¿¾wê³·¹¯±°\Åm½yº|Òf°PÅmê³·¹¯±°fÒ\®
¯±°|²³¯±´Aÿüº|Ì ²yÅÇº|º�¯±·¿´y¯ é ½X¯±´y¯i¯±´ÄÒ�Ï
ºfÒ|¯±êÄÒãÿÂ²�·¹¯Kºf·¹Õ|êËþ³½V¯±°/ÈI¯±ê³°|¯±°|¯{æÄ·¿°fÒfÀy¯±¾¿¾¹¯Kè�ÅÇº|Õ|ê³·¿´y¯±´�ê³·¿´Î®}¯±Á�¯±°|ºfÒf°|¯»ÕPÃÄÒ¦À³´y²áºPÌÇý»ÀyºPÅmÁÂ¯±´
ûÄÒ|¯»Õ|Ã à³¾©wmÒfýã¯iÓ�þ³°�æ ·¿°fÒfÀy¯±¾¿¾¹¯áö/°|ÌÇýã¯»º|º|ÌÇ°|¯±´�½X¯±°|¯±·¿Òfênwm¾¿Òãµü¶\ÅmÈá·¿Ò�¯±·¿´y¯iæ ·¿°fÒfÀy¯±¾¿¾¹¯�è#ÅÇº|ÕPê³·¿´y¯
��¯±·¿¾/¯±·¿´y¯±°RÔ¿�½���É��Å���Æ/Å?Ò�u/� ��Å�
i�á®K·¿°|²üÿVÈRÀyºPº�¾¹¯»²�·¿Áç¾¿·¹ÕPê�¯±·¿´�Ê¦Ì�ÍÎÅmÁÂ¯±°�ÏÑ¶�ÅÇ¯±ÈIÌÇ´�ÁÂ¯»ºfÒPÅm°fÒ|¯±Ò
®
¯±°|²³¯±´�À³´y²ù²³¯»º|º|¯±´ùÐköwÏÑ¼K²�°|¯»º|ºP¯áÀ³´y²ùöGÌÇ°fÒf´ÎÀ³ÈáÈI¯±°�½V¯±ÃçÅm´³´ÎÒfÁÂ¯±ÁÂ¯±½X¯±´�®}¯±°|²³¯±´�¥�¶�¯�ÏÒPÅm·¿¾¹º/·¿È�´nwÇÕPêyºfÒ|¯±´	ßEÅmà³·¿Ò|¯±¾[§�µÂ¼�´yº|Õ|ê³¾¿·¹¯B�Â¯±´y²IÃ?CÇ´³´y¯±´IæÄ·¿°fÒfÀy¯±¾¿¾¹¯Kö¦°|ÌÇýã¯»º|º|ÌÇ°|¯±´�ÅmÀ�ÓX²�·¹¯»º|¯±°
û Õ|ê³·¹ÕPêÎÒ�¯±°fýã¯±À³ÁçÒ�À³´y²âº|ÌÇý»ÀyºMÅmÁÂ¯±´={ ¯±·¿´³ÁÂ¯»ºfÒ|¯»Õ|Ã Òq|�®}¯±°|²³¯±´�¥�¼�½³½³·¿¾¹²�À³´³Á � µ � §�µ
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¼�½³½³·¿¾¹²�À³´³Á � µ äyåg¶¸·¹¯oÔ¿�½���É��Å��&Æ/Å?Ò�u�����Å5
 �±ÿA¯±·¿´y¯Iû Õ|ê³·¹ÕPêÎÒãÿA²�·¹¯�ºf·¹ÕPê�þ³½V¯±°¸ÈI¯±ê³°|¯±°|¯�Ê¸è#º
¯±°|ºfÒf°|¯»ÕPÃÄÒãµ

Machine
Virtual 

Virtual Backplane

OS

¼�½³½³·¿¾¹²�À³´³Á � µ � å³Ê¸·¿°fÒfÀy¯±¾¿¾¹¯Eö/°|ÌÇýã¯»º|ºPÌÇ°|¯±´#ÅmÀ�Ó/²³¯±°�æÄ·¿°fÒfÀaÅm¾ü½aÅÇÕPÃÄà³¾ÆÅm´y¯

Machine
Virtual 

Virtual Backplane

OS

¶¸·¹¯�æ ·¿°fÒfÀy¯±¾¿¾¹¯±´�ö/°|ÌÇýã¯»º|º|ÌÇ°|¯±´�¯±´ÎÒfêaÅm¾¿Ò|¯±´#Åm¾¹ºPÌËø�½�ú�¯±Ã Ò|¯�À³´y²ÉÃ?CÇ´³´y¯±´âÈá·¿Ò|ºPÅmÈ�Ò{²�·¹¯�Ï
º|¯±°¸ø�½�úf¯±Ã Ò|¯�Èá·¿Áç°f·¹¯±°fÒ{®
¯±°|²³¯±´AµV¶¸·¹¯�ø�½�úf¯±ÃÄÒ|¯\·¿´³´y¯±°fêaÅm¾¿½#¯±·¿´y¯»º�æ ·¿°fÒfÀy¯±¾¿¾¹¯±´�ö/°|ÌÇýã¯»º|ºPÌÇ°|ºÃ?CÇ´³´y¯±´�ºf·¹ÕPêâÁÎÅm´³ý\´yÌÇ°fÈËÅm¾A°|¯�ÓÔ¯±°|¯±´³ý»·¹¯±°|¯±´�À³´y²âÅmÀ�Ó�°fÀ�Ó�¯±´Aµa¶¸Ì Õ|ê�®K·¹¯EÃ?CÇ´³´y¯±´#ø�½�ú�¯±Ã Ò|¯
·¿´â²³¯±È�¯±·¿´y¯±´�æ ·¿°fÒfÀy¯±¾¿¾¹¯±´âö/°|ÌÇýã¯»º|º|ÌÇ°{ÅmÀ�Ótø�½�ú�¯±Ã Ò|¯¸·¿´â¯±·¿´y¯±È Åm´y²³¯±°|¯±´âæ ·¿°fÒfÀy¯±¾¿¾¹¯±´âö/°|ÌmÏýã¯»º|º|ÌÇ°áý»À³Áç°|¯±·íÓÔ¯±´]¬��{·¹¯±°�Ó�þ³°Iº|ÌÇ¾¿¾�¯±·¿´y¯É½X¯»º|ÌÇ´y²³¯±°|¯�û ÌÇ°fÒ|¯ÉæÂÌÇ´ :{¯�ÓÔ¯±°|¯±´³ýã¯±´­¯±·¿´³ÁÂ¯�Ó�þ³ê³°fÒ
®
¯±°|²³¯±´AÿK²�·¹¯à{ ¯±´ÎÒ�ÓÔ¯±°f´ÎÒ|¯A|¦:{¯�ÓÔ¯±°|¯±´³ýã¯±´ ÁÂ¯±´aÅm´³´ÄÒ�®
¯±°|²³¯±´=º|ÌÇ¾¿¾¹¯±´Aÿ}·¿È H�¯±ÁÂ¯±´yºPÅmÒfý�ý»À²³¯±´âÁÂ¯±®�CÇê³´³¾¿·¹Õ|êy¯±´AÿV²�·¹¯\´ÎÀ³´�ÅmÀyÕPê#Åm¾¹º#{Ä¾¹ÌÇÃçÅm¾¹¯A|':�¯�Ó�¯±°|¯±´³ýã¯±´â½X¯±ýã¯±·¹Õ|ê³´y¯±´�®
¯±°|²³¯±´Aµ� ½V¯±°K¯±´ÄÒ�Ó�¯±°f´ÄÒ|¯2:{¯�ÓÔ¯±°|¯±´³ýã¯±´ ¾ÆÅÇºPº|¯±´�ºf·¹Õ|ê�ø�½�úf¯±ÃÄÒ|¯¸·¿´âÅm´y²³¯±°|¯±´�æÄ·¿°fÒfÀy¯±¾¿¾¹¯±´âö¦°|ÌÇýã¯»º�Ï
º|ÌÇ°|¯±´�¥�ºf·¹¯óº|¯±·¹¯±´áê³·¹¯±°tÅm¾¹º/¯±´ÄÒ�Ó�¯±°f´ÄÒ|¯�æ ·¿°fÒfÀy¯±¾¿¾¹¯Kö/°|ÌÇýã¯»º|º|ÌÇ°|¯±´á½X¯±ýã¯±·¹Õ|ê³´y¯±Òãÿ ÅmÀyÕ|êá®}¯±´³´Ëºf·¹¯ÅmÀ�Ót²³¯±È Áç¾¹¯±·¹ÕPêy¯±´�à³êÎÍ�ºf·¿ÃÇÅm¾¿·¹ºPÕ|êy¯±´�ö/°|ÌÇýã¯»º|º|ÌÇ°�¾¿·¹¯±ÁÂ¯±´�Ã?CÇ´³´y¯±´�§�®K·¹¯�ÁÂ¯±®
ÌÇê³´ÎÒ�°|¯�ÓÔ¯±°|¯±´�Ï
ý»·¹¯±°|¯±´AµÄû Ì\¾ÆÅÇºPº|¯±´Iºf·¹Õ|êËý»À³ÈâL}¯±·¹º|à³·¹¯±¾aè�¯±ÒfêyÌ ²³¯±´Ë¯±·¿´y¯»º¦¯±´ÄÒ�Ó�¯±°f´ÄÒ|¯±´Éø�½�úf¯±ÃÄÒ|¯»º}ÅmÀ�Ó�°fÀ�ÓÔ¯±´
Ì ²³¯±°�¯±·¿´y¯E¯±´ÎÒ�ÓÔ¯±°f´ÎÒ|¯�:{¯�ÓÔ¯±°|¯±´³ýR¯±·¿´y¯±°�Åm´y²³¯±°|¯±´âÊtÅm°f·ÆÅm½³¾¹¯Rý»ÀÎ®
¯±·¹ºP¯±´Aµé ´ÄÒ�Ó�¯±°f´ÄÒ|¯¦:{¯�ÓÔ¯±°|¯±´³ýã¯±´^È�þyº|º|¯±´+æÂÌÇ´+²³¯±´)¾¹ÌÇÃÇÅm¾¹¯±´ :{¯�ÓÔ¯±°|¯±´³ýã¯±´)À³´ÄÒ|¯±°|º|Õ|êy¯±·¹²�½aÅm°º|¯±·¿´Aµ ¶�¯±° é ´ÎÒÑ®K·¹ÕPÃÄ¾¹¯±°ãÿa¯±½V¯±´yº|Ì�®K·¹¯�¯±·¿´�J}ÌÇÈáà³·¿¾¹¯±°óÌ ²³¯±°�wmê³´³¾¿·¹Õ|êy¯E�ù¯±°fÃ ýã¯±À³ÁÂ¯çÿ�º|ÌÇ¾¿¾¿Ò|¯±´úf¯»²³¯±°fýã¯±·¿Ò�·¿´�²³¯±°(;�ÅmÁÂ¯tºP¯±·¿´Aÿã¯±·¿´y¯¦¾¹ÌÇÃçÅm¾¹¯¦æÂÌÇ´i¯±·¿´y¯±°C¯±´ÎÒ�ÓÔ¯±°f´ÎÒ|¯±´�:�¯�Ó�¯±°|¯±´³ý¦À³´ÄÒ|¯±°|º|Õ|êy¯±·¹²³¯±´
ý»ÀËÃ?CÇ´³´y¯±´Aµ ¶¸·¹¯»ºtÃçÅm´³´�²�À³°|ÕPê�æÂ¯±°|ºPÕ|ê³·¹¯»²³¯±´y¯�è�¯»ÕPêaÅm´³·¹ºfÈI¯±´É¯±°�Ó�ÌÇ¾¿ÁÂ¯±´Aµ è#Åm´�ÃÇÅm´³´ ²�·¹¯»º
ý»À³ÈÄLó¯±·¹ºfà³·¹¯±¾¦¯±°f°|¯±·¹Õ|êy¯±´Aÿ�·¿´y²³¯±È ÈËÅm´ùº|ÌÇ¾¹Õ|êy¯ ø�½�ú�¯±Ã Ò|¯�æÂÌÇ´ù¯±·¿´y¯±È�ÅmÀyºfÁÂ¯±ýã¯±·¹Õ|ê³´y¯±Ò|¯±´Ð�´ÎÒ|¯±°�Ó�ÅÇÕ»¯IÌÄ²³¯±°\¯±·¿´y¯±°Rº|àV¯±ý»·¹¯±¾¿¾¹¯±´Âß�¾ÆÅÇº|ºP¯IÅm½³¾¹¯±·¿Ò|¯±ÒãµdLó¯±·7:�è�Ð{·¹ºfÒ\º|ÌÇÁÎÅm°\½X¯±·¹²³¯»º\´DCÇÒf·¿Áyå
²yÅÇº é °f½X¯±´�æÂÌÇÈ7ø�½�ú�¯»Õ±Ò¶ÌVîÇõ�ÞÇÚ�î�ËE>)³�î»Ù±Ú
À³´y²�ÐÑÈáà³¾¹¯±ÈI¯±´ÄÒf·¹¯±°|¯±´�²³¯»ºKÐ�´ÎÒ|¯±°�Ó�ÅÇÕ»¯»º¶ÌVîÇõ�Þ¡<Ú�îçµç¶�·¹¯»ºtêaÅmÒt²³¯±´	6�ÅÇÕ|êÄÒ|¯±·¿¾�ÿÎ²yÅÇº|ºt´ÎÀ³°t²�·¹¯�t\wmê³·¿ÁçÃÂ¯±·¿Ò|¯±´�æÂÌÇ´�Ð�´ÎÒ|¯±°�Ó�ÅÇÕ»¯»º¦ý»À³°¦Ê¦¯±°�Ó�þ³ÁçÀ³´³Á
ºfÒ|¯±êy¯±´ À³´y²­ý»À³È Ló¯±·¹ºfà³·¹¯±¾¸à³°f·¿æÇÅmÒ|¯#è�¯±ÒfêyÌ ²³¯±´ ´³·¹Õ|êÎÒ�¯±´ÄÒ�Ó�¯±°f´ÄÒ�ÅmÀ�Ó�ÁÂ¯±°fÀ�ÓÔ¯±´ ®}¯±°|²³¯±´
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¼�½³½³·¿¾¹²�À³´³Á � µ � åD;AÌÇÃçÅm¾¹¯\À³´y²â¯±´ÄÒ�Ó�¯±°f´ÄÒ|¯K:{¯�ÓÔ¯±°|¯±´³ýã¯±´

Virtual Backplane

Ã?CÇ´³´y¯±´AÿgÅmÀ��Â¯±°|²³¯±È1¯±°�Ó�ÌÇ°|²³¯±°fÒ�²�·¹¯»º{¯±·¿´y¯±´âý»ÀyºxwmÒfý»¾¿·¹ÕPêy¯±´�ö/°|ÌÇÁç°PÅmÈáÈá·¹¯±°PÅmÀ�Ó�®}Åm´y²�½X¯±·¿Èé ´ÄÒÑ®K·¹Õ|ÃÂ¯±¾¿´�¯±·¿´y¯±°¶ß�¾ÆÅÇº|º|¯çµXÐ�´ é ·�¬X¯±¾
û�JKø\ø¸ö ®K·¿°|²�²yÅÇº�Ê¦ÌÇ°PÅm´yºfÒ|¯±¾¿¾¹¯±´�¯±·¿´y¯»ºEºfàX¯±ý»·¹¯±¾íÏ
¾¹¯±´�û ÕPê³¾¿þyº|º|¯±¾¿®}ÌÇ°fÒ|¯»º_¥�ð|î�²�Ýmß£Ý�Úkî�§EæÂÌÇ°fÁÂ¯»º|Õ|ê³¾ÆÅmÁÂ¯±´Aµ/¶¸·¹¯»ºi¯±°f¾ÆÅmÀ³½³Òi²�·¹¯�¼{Àyº|ýã¯±·¹Õ|ê³´ÎÀ³´³ÁÂ¯±´
¯±·¿´³ýã¯±¾¿´y¯±°7:{¯�ÓÔ¯±°|¯±´³ýã¯±´RÀ³´y²R¯±°�ÓÔÌÇ°|²³¯±°fÒ�ÃÂ¯±·¿´y¯�ò�´y²³¯±°fÀ³´³Á�²³¯±°}ß�¾ÆÅÇºPº|¯±´Aÿ�²³Ì Õ|ê�ÈRþyº|º|¯±´�ý»À�ÏºxwmÒfý»¾¿·¹ÕPêy¯¶:{¯±ÁÂ¯±¾¿´â¯±·¿´³ÁÂ¯�Ó�þ³ê³°fÒ�®
¯±°|²³¯±´Aÿa²�·¹¯�ý»À³ÈãL}¯±·¹º|à³·¹¯±¾üæÂ¯±°fê³·¿´y²³¯±°f´Aÿa²yÅÇº|ºK¯±´ÄÒ�Ó�¯±°f´ÄÒ|¯
:{¯�ÓÔ¯±°|¯±´³ýã¯±´â¾¹ÌÇÃçÅm¾¹¯±´âÊtÅm°f·ÆÅm½³¾¹¯±´âý»À³ÁÂ¯±®K·¹¯»º|¯±´�®
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Ì ²³¯±°\½V¯±· é ÈI¯±°PÅm¾¹²ù²�À³°|ÕPê�²�·¹¯�è�·¿Áç°PÅmÒf·¹ÌÇ´�ÅmÀ�Ó�Òf°|¯±Ò|¯±´AÿXæÂ¯±°fÈá·¹¯»²³¯±´Aµ}L}¯±·wÊ¦Ì�ÍÎÅmÁÂ¯±°EÃ?CÇ´�Ï´y¯±´Aÿ³®K·¹¯\·¿´_ßEÅmà³·¿Ò|¯±¾ ª µ ª µ « ¯±°f¾©wmÀ³Ò|¯±°fÒãÿ³À³´³ÁÂ¯±®}ÌÇ¾¿¾¿Ò-ß�ÌÇà³·¹¯±´�À³´y²�²yÅÇ²�À³°|Õ|ê#ÐÑ´³ÃÂÌÇ´yº|·¹ºfÒ|¯±´�Ï
ýã¯±´�¯±´ÄÒ|ºfÒ|¯±êy¯±´Aµ7Ló¯±· é ÈI¯±°PÅm¾¹²�²yÅmÁÂ¯±ÁÂ¯±´�·¹º|ÒR²�·¹¯Ëè�·¿Áç°PÅmÒf·¹ÌÇ´yºfÁç°PÅm´ÎÀ³¾ÆÅm°f·¿ÒxwmÒáý»À�Ó�¯±·¿´AÿCº|Ì
²yÅÇº|ºó²³¯±°óö/°|ÌÇÁç°PÅmÈáÈá·¹¯±°|¯±°Ký»ÀyºPÅmÈáÈI¯±´³ÁÂ¯±êDCÇ°|¯±´y²³¯�ø�½�úf¯±ÃÄÒ|¯¸²�À³°|Õ|ê�°|¯±¾ÆÅmÒf·¿æ ÅmÀ�Ó�®}¯±´y²�·¿ÁÂ¯¼óÒfÒPÅÇÕ|êy¯±ÈI¯±´ÄÒ|ºÉý»ÀyºPÅmÈáÈI¯±´³êaÅm¾¿Ò|¯±´ ÈRÀyº|ºãµt¶�À³°|ÕPê ²yÅÇºzß�ÌÇ´³ýã¯±à³Ò ²³¯±°ËæÄ·¿°fÒfÀy¯±¾¿¾¹¯±´ ö/°|ÌmÏ
ýã¯»º|º|ÌÇ°|¯±´�·¹ºfÒ¦úf¯»²³¯»º\ø�½�ú�¯±Ã Ò{·¿´�ÁÂ¯±´aÅmÀ#¯±·¿´y¯±È1æÄ·¿°fÒfÀy¯±¾¿¾¹¯±´�ö/°|ÌÇýã¯»º|ºPÌÇ°¸¯±´ÄÒfêaÅm¾¿Ò|¯±´#À³´y²�¯»º¯±´ÎÒ|º|Ò|¯±êy¯±´�ÃÂ¯±·¿´y¯�ß{ÌÇà³·¹¯±´�²�À³°|ÕPê#¯±·¿´y¯�è�·¿Áç°PÅmÒf·¹ÌÇ´Aµg¼{¾¿¾¹¯E¾¹ÌÇÃÇÅm¾C°|¯�Ó�¯±°|¯±´³ý»·¹¯±°fÒ|¯±´ùø�½�ú�¯±Ã Ò|¯
¾¿·¹¯±ÁÂ¯±´�ÁÂ¯±ÈI¯±·¿´yºPÅmÈ�·¿´â¯±·¿´y¯±È�æ ·¿°fÒfÀy¯±¾¿¾¹¯±´�ö/°|ÌÇýã¯»ºPº|ÌÇ°ãÿ³º|Ì�²yÅÇº|ºóê³·¹¯±°|²�À³°|Õ|ê#¯±·¿´�¯±·¿´�ÓÔÅÇÕPêy¯±°
H¸°fÀ³à³à³·¹¯±°fÀ³´³ÁÂºfÈI¯»ÕPêaÅm´³·¹ºfÈRÀyº�ÁÂ¯±ÁÂ¯±½X¯±´â·¹ºfÒãµ

ÖÕC¨Æ å¯JVN]Z]J
HK^ÛWgPRáæWRPgTèçéJV_oJ
Pg^KêeW¸ëaábh«J
H[Z
¶¸À³°|Õ|ê ²�·¹¯�¯±´ÎÒ�ÓÔ¯±°f´ÎÒ|¯±´Ñ:{¯�ÓÔ¯±°|¯±´³ýã¯±´ËºfÒ|¯±êÄÒ
¯±·¿´Ëº|¯±ê³°¦¯±·¿´�Ó�ÅÇÕ|êy¯»º�ß{ÌÇ´³ýã¯±à³Ò}ý»À³°t¯±´ÄÒ�Ó�¯±°f´ÄÒ|¯±´
ß{ÌÇÈáÈ�À³´³·¿ÃÇÅmÒf·¹ÌÇ´­ý»À³°iÊ¦¯±°�Ó�þ³ÁçÀ³´³Áyµ¦ø�½�ú�¯±Ã Ò|¯ Ã?CÇ´³´y¯±´�þ³½V¯±°':{¯»ÕPê³´y¯±°fÁç°|¯±´³ýã¯±´ ê³·¿´Î®}¯±ÁÅm´³ÁÂ¯»ºfà³°|Ì Õ|êy¯±´ùÀ³´y²�ÅmÀ�Ó�ÁÂ¯±°fÀ�ÓÔ¯±´�®
¯±°|²³¯±´Aÿ�À³´y²�ý»®}Åm°�ÅmÀ�ÓóÁÂ¯±´aÅmÀù²�·¹¯»º|¯±¾¿½X¯'�ù¯±·¹º|¯çÿX®K·¹¯
¯»º�½V¯±·�¾¹ÌÇÃÇÅm¾¹¯±´ ø�½�ú�¯±Ã Ò|¯±´ þ³½³¾¿·¹Õ|ê ·¹ºfÒãåtþ³½X¯±°u:�¯�Ó�¯±°|¯±´³ýã¯±´Aµ}è�·¿Òu��·¿¾íÓ�¯�²³¯±°�æ ·¿°fÒfÀy¯±¾¿¾¹¯±´
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ö/°|ÌÇýã¯»º|ºPÌÇ°|¯±´�Ã?CÇ´³´y¯±´ ø�½�úf¯±Ã Ò|¯ ÅmÀyÕPê�Èá·¿Áç°f·¹¯±°fÒá®}¯±°|²³¯±´AµtûÄ·¹¯ËÃ?CÇ´³´y¯±´ ºPÌÇÁÎÅm°i¯±´ÄÒ�Ó�¯±°f´ÄÒ
¯±°fýã¯±À³ÁçÒi®
¯±°|²³¯±´AåGê³·¹¯±°�Ó�þ³°i®K·¿°|²�ÅmÀ�Ó{¯±·¿´y¯±È ¯±´ÄÒ�Ó�¯±°f´ÄÒ|¯±´l:�¯»Õ|ê³´y¯±°�¯±·¿´�æ ·¿°fÒfÀy¯±¾¿¾¹¯±°�ö/°|ÌmÏýã¯»º|º|ÌÇ°�¯±°fýã¯±À³ÁçÒ�À³´y²�·¿´�²�·¹¯»º|¯±È ²yÅm´³´�¯±·¿´#´yÌÇ°fÈËÅm¾¹¯»ºEø�½�úf¯±ÃÄÒ\Åm´³ÁÂ¯±¾¹¯±ÁçÒãÿAÅmÀ�Ót²yÅÇº¸ÈËÅm´
¯±·¿´y¯E¯±´ÄÒ�Ó�¯±°f´ÄÒ|¯K:{¯�ÓÔ¯±°|¯±´³ýE¯±°fênwm¾¿Òãµ

¶�Ì Õ|êâæ ·¿°fÒfÀy¯±¾¿¾¹¯Eö/°|ÌÇýã¯»º|ºPÌÇ°|¯±´�ºf·¿´y²âÅmÀyÕPê�¯±·¿´�ß�ÌÇ´³ýã¯±à³ÒãÿyÀ³ÈI6¸¯±½V¯±´³¾©wmÀ��yÁçÃÂ¯±·¿Ò�ÅmÀyº�Ï
ý»Ày²�°fþyÕ|ÃÂ¯±´AµÂÊ�·¿°fÒfÀy¯±¾¿¾¹¯�ö¦°|ÌÇýã¯»º|º|ÌÇ°|¯±´áÃ?CÇ´³´y¯±´á´³·¹Õ|êÄÒ¦´ÎÀ³°¦¯±´ÄÒ�Ó�¯±°f´ÄÒt¯±°fýã¯±À³ÁçÒ¦®}¯±°|²³¯±´AÿÂº|ÌÇ´�Ï²³¯±°f´IÅmÀyÕ|êIÅmÀ�Óa²³¯±È9Áç¾¹¯±·¹Õ|êy¯±´z:�¯»Õ|ê³´y¯±°ãµ?�g®
¯±·³º|ÌÇ¾¹ÕPêy¯tæ ·¿°fÒfÀy¯±¾¿¾¹¯óö/°|ÌÇýã¯»º|º|ÌÇ°|¯±´áºf·¿´y²i²yÅm´³´
´y¯±½X¯±´³¾©wmÀ��yÁEý»Ày¯±·¿´aÅm´y²³¯±°¦À³´y²�Ã?CÇ´³´y¯±´áÁç¾¹¯±·¹Õ|ê³ýã¯±·¿Òf·¿Á�Åm´áý»®
¯±·³æÂ¯±°|º|ÕPê³·¹¯»²³¯±´y¯±´�¼�À�Ó�ÁÎÅm½X¯±´
Åm°f½X¯±·¿Ò|¯±´Aµ è�Åm´ Ã?CÇ´³´ÎÒ|¯\º|ÌÇÁÎÅm°KÅmÀ�ÓC²�·¹¯-L}¯±´ÄÀ³Òfý»À³´³ÁI²³¯±°ó·¿´çsÎÅãæÇÅ�·¿´ÄÒ|¯±Áç°f·¹¯±°fÒ|¯±´_�óê³°|¯ãÅÇ²³ºæÂ¯±°fý»·¹Õ|êÄÒ|¯±´Aÿg²³Ì Õ|ê�²�·¹¯»º|¯\¶¸·¹ºfÃÄÀyºPºf·¹ÌÇ´âº|ÌÇ¾¿¾üê³·¹¯±°�´³·¹ÕPêÎÒ{æÂ¯±°fÒf·¹¯�Ó�Ò�®}¯±°|²³¯±´Aµ

Ê¸·¹¯±¾³·¿´ÎÒ|¯±°|¯»º|ºMÅm´ÎÒ|¯±°t·¹º|Òãÿç²yÅÇº|ºw´ÎÀ³´IÊ¦¯±°fÒ|¯±·¿¾¿À³´³ÁRÀ³´y²�6�¯±½X¯±´³¾©wmÀ��yÁçÃÂ¯±·¿Ò
ºf·¹ÕPêáý»ÀI¯±·¿´y¯±È
¯±·¿´³ý»·¿ÁÂ¯±´�ß�ÌÇ´³ýã¯±à³Ò{æÂ¯±°|¯±·¿´y¯±´Aµyè#¯±ê³°|¯±°|¯\æ ·¿°fÒfÀy¯±¾¿¾¹¯\ö/°|ÌÇýã¯»º|º|ÌÇ°|¯±´Aÿy²�·¹¯�ÁÂ¯±ÈI¯±·¿´yºMÅmÈ ·¿´â¯±·íÏ
´y¯±°
¼�´Î®}¯±´y²�À³´³Á�ý»ÀyºPÅmÈáÈI¯±´aÅm°f½V¯±·¿Ò|¯±´AÿÄÃ?CÇ´³´y¯±´AÿÄ®K·¹¯{¼�½³½³·¿¾¹²�À³´³Á � µ 2 ýã¯±·¿ÁçÒãÿ�ÅmÀ�ÓA¯±·¿´y¯±È
:{¯»ÕPê³´y¯±°{¯±°fýã¯±À³ÁçÒ{®}¯±°|²³¯±´�À³´y²É´y¯±½X¯±´³¾©wmÀ��yÁË·¿ê³°|¯±°{¼�°f½X¯±·¿ÒK´aÅÇÕ|ê³ÁÂ¯±êy¯±´Aµ

¼�½³½³·¿¾¹²�À³´³Á � µ 2 å³Ê¸·¿°fÒfÀy¯±¾¿¾¹¯Eö/°|ÌÇýã¯»º|ºPÌÇ°|¯±´â´y¯±½V¯±´³¾©wmÀ��yÁyµ¿µ¿µ

Virtual Backplane

�gÀ�¯±·¿´y¯±È§½V¯±¾¿·¹¯±½³·¿ÁÂ¯±´��V¯±·¿Òfà³À³´³Ã Ò\Ã?CÇ´³´y¯±´�ºf·¹¯�²yÅm´³´AÿX²�À³°|Õ|êù²�·¹¯�èvCÇÁç¾¿·¹ÕPê³ÃÂ¯±·¿ÒE²³¯±°è�·¿Áç°PÅmÒf·¹ÌÇ´Aÿ�ÅmÀ�Ó}¯±·¿´y¯±´�Åm´y²³¯±°|¯±´�:�¯»Õ|ê³´y¯±°EæÂ¯±°|ºPÕ|êyÌÇ½X¯±´�®
¯±°|²³¯±´Aµ�¶¸·¹¯»º�ÃçÅm´³´ùº|ÌÇÁÎÅm°\·¿È
¾ÆÅmÀ�ÓÔ¯±´y²³¯±´�Ló¯±Òf°f·¹¯±½�ÁÂ¯»º|ÕPêy¯±êy¯±´AÿX®�wmê³°|¯±´y²ù²�·¹¯áø�½�ú�¯±Ã Ò|¯i·¿´#²³¯±´ úf¯±®
¯±·¿¾¿·¿ÁÂ¯±´�æ ·¿°fÒfÀy¯±¾¿¾¹¯±´ö/°|ÌÇýã¯»º|ºPÌÇ°|¯±´�ºf·¹ÕPêËÁÂ¯±ÁÂ¯±´yº|¯±·¿Òf·¿Á�ÅmÀ�Ó�°fÀ�ÓÔ¯±´ËÀ³´y²�²�·¹¯�¼{´Ä®
¯±´y²�À³´³Á�æÂÌÇ°PÅm´ÎÒf°|¯±·¿½X¯±´Aµ ¶�·¹¯»ºt·¹ºfÒ
·¿´â¼�½³½³·¿¾¹²�À³´³Á � µ 3 ²yÅm°fÁÂ¯»ºfÒ|¯±¾¿¾¿Òãµ

¼�½³½³·¿¾¹²�À³´³Á � µ 3 åAµ¿µ¿µ³À³´y²âæÂ¯±°fÒ|¯±·¿¾¿Òãµ

Virtual Backplane

6�ÅÇÕ|êI²�·¹¯»º|¯±´á¼�Àyº�Ó�þ³ê³°fÀ³´³ÁÂ¯±´Iº|ÌÇ¾¿¾�´ÎÀ³´á´yÌ Õ|êá¯±·¿´³ÈËÅm¾y²yÅÇº\Ló¯±·¹ºfà³·¹¯±¾y²³¯±°/²�·¿´³·¹¯±°|¯±´y²³¯±´ö/ê³·¿¾¹Ìçº|ÌÇà³êy¯±´ ½X¯±Òf°PÅÇÕ|êÎÒ|¯±Ò}®
¯±°|²³¯±´AµÄÊ¦ÌÇ´�²�·¹¯»ºP¯±´Ë®KÀ³°|²³¯�ÁÂ¯±ýã¯±·¿ÁçÒãÿÄ²yÅÇº|ºtº|·¹¯�¯±´ÎÒ�®
¯»²³¯±°ó´y¯�Ï½X¯±´³¾©wmÀ��yÁ�Ì ²³¯±°óæÂ¯±°fÒ|¯±·¿¾¿Òó·¿Èáà³¾¹¯±ÈI¯±´ÎÒf·¹¯±°fÒ�®}¯±°|²³¯±´�ÃÂÌÇ´³´ÎÒ|¯±´Aÿy²yÅÇº|ºóÅm½X¯±°ó¯±·¿´y¯Eò�´y²³¯±°fÀ³´³Á
²³¯±°E¯±·¿´y¯±´�ÐÑÈáà³¾¹¯±ÈI¯±´ÄÒf·¹¯±°fÀ³´³ÁÂºPÅm°fÒR·¿´ù²�·¹¯�úf¯±®
¯±·¿¾¹ºRÅm´y²³¯±°|¯áºP¯±ê³°\ÅmÀ�Ó�®
¯±´y²�·¿Á�·¹ºfÒãµX¶�À³°|ÕPê
²yÅÇºGß{ÌÇ´³ýã¯±à³Ò�²³¯±°óæ ·¿°fÒfÀy¯±¾¿¾¹¯±´âö/°|ÌÇýã¯»º|º|ÌÇ°|¯±´É·¹ºfÒó¯»º}´ÎÀ³´�ÈzCÇÁç¾¿·¹Õ|êAÿ³²�·¹¯»ºP¯�¼�´Î®}¯±´y²�À³´³ÁËº|Ìý»ÀËº|ÕPê³°|¯±·¿½V¯±´AÿÄ²yÅÇº|ºtº|·¹¯�¯±´ÎÒ�®
¯»²³¯±°ó¾¹ÌÇÃÇÅm¾aÀ³´y²á´y¯±½V¯±´³¾©wmÀ��yÁ�Ì ²³¯±°¦æÂ¯±°fÒ|¯±·¿¾¿ÒtÀ³´y²�¯»Õ|êÎÒ
àaÅm°�Ï
Åm¾¿¾¹¯±¾CÅm½³¾©wmÀ�Ó�Òãµa¶¸·¹¯E¼�´Î®}¯±´y²�À³´³Á�È�Àyº|º{²yÅ�Ó�þ³°�´³·¹Õ|êÄÒ�ÁÂ¯¿wm´y²³¯±°fÒ�®
¯±°|²³¯±´Aµ é º�È�Àyº|º�ÅmÀyÕPêÃÂ¯±·¿´�ý»ÀyºxwmÒfý»¾¿·¹ÕPêy¯±°�¼�À�Ó�®óÅm´y²�½V¯±·/²³¯±° é ´ÄÒÑ®K·¹ÕPÃÄ¾¿À³´³Á#ÁÂ¯±Òf°f·¹¯±½V¯±´�®
¯±°|²³¯±´Aÿ�²�·¹¯áö¦ê³·¿¾¹Ìçº|ÌmÏ
à³êy¯±´RÈ�þyº|º|¯±´E¾¹¯»²�·¿Áç¾¿·¹ÕPê�·¿´RÀ³´ÎÒ|¯±°|º|ÕPê³·¹¯»²�¾¿·¹Õ|êy¯±´�æÄ·¿°fÒfÀy¯±¾¿¾¹¯±´iö/°|ÌÇýã¯»º|º|ÌÇ°|¯±´i¯±°fýã¯±À³ÁçÒ�®}¯±°|²³¯±´
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À³´y²�ÅmÀ�Ó
²�·¹¯i·¿ê³´y¯±´�ý»À³ÁÂ¯»ÌÇ°|²�´y¯±Ò|¯±´�ûÄÒxwm½VÕPêy¯±´�þ³½V¯±°�¯±´ÎÒ�ÓÔ¯±°f´ÎÒ|¯z:�¯�Ó�¯±°|¯±´³ýã¯±´#æÂ¯±°f®
¯±·¹ºP¯±´
¥�ºf·¹¯±êy¯K¼�½³½³·¿¾¹²�À³´³Á � µ 4 §�µ��îwmê³°|¯±´y²I²³¯±° é ´ÎÒ�®K·¹Õ|Ã ¾¿À³´³Á�ÃçÅm´³´áÈËÅm´áæ?CÇ¾¿¾¿·¿ÁE²yÅ»æÂÌÇ´ Åm½yºfÒf°PÅ�Ïê³·¹¯±°|¯±´AÿaÌÇ½�²�·¹¯»º|¯»º�ö/°|ÌÇÁç°PÅmÈáÈ§ºfànwmÒ|¯±°�´y¯±½X¯±´³¾©wmÀ��yÁ�Ì ²³¯±°KæÂ¯±°fÒ|¯±·¿¾¿Ò¸ÅmÀyºfÁÂ¯�Ó�þ³ê³°fÒ�®}¯±°|²³¯±´
º|ÌÇ¾¿¾�µç¶¸·¹¯»º/ÃçÅm´³´áÈËÅm´I²�ÍÄ´aÅmÈá·¹ºPÕ|êI½X¯±·¿È ûÄÒPÅm°fÒ|¯±´Ë²³¯±°¦¼�´Î®}¯±´y²�À³´³Á�¯±´ÎÒ|ºPÕ|êy¯±·¹²³¯±´Aµ.sÎÅ�ÿç¯»º
¾©wÇº|ºfÒ¸ºf·¹Õ|ê#º|ÌÇÁÎÅm°�²�Í ´aÅmÈá·¹º|ÕPê�ý»À³°-;�ÅmÀ�Ó�ýã¯±·¿Ò2wm´y²³¯±°f´Aÿg·¿´y²³¯±È1²�·¹¯�ö/ê³·¿¾¹Ìçº|ÌÇà³êy¯±´�¯±·¿´�ÓÔÅÇÕPêÈá·¿Áç°f·¹¯±°fÒ{®}¯±°|²³¯±´Aµ

¼{½³½³·¿¾¹²�À³´³Á � µ 4 åy¶¸·¹¯\ö/ê³·¿¾¹Ìçº|ÌÇà³êy¯±´�·¿´�æÄ·¿°fÒfÀy¯±¾¿¾¹¯±´�ö¦°|ÌÇýã¯»º|º|ÌÇ°|¯±´

Virtual Backplane

Ló¯±·¹²³¯�èvCÇÁç¾¿·¹ÕPê³ÃÂ¯±·¿Ò|¯±´=êaÅm½V¯±´ À³´ÎÒ|¯±°|ºPÕ|ê³·¹¯»²�¾¿·¹Õ|êy¯�Ê¦ÌÇ°fÒ|¯±·¿¾¹¯çµG�ù¯±´³´ ²�·¹¯#æ ·¿°fÒfÀy¯±¾¿¾¹¯±´
ö/°|ÌÇýã¯»º|ºPÌÇ°|¯±´ËÈzCÇÁç¾¿·¹Õ|êyº|Ò
´aÅmêIý»Ày¯±·¿´aÅm´y²³¯±°}½X¯±®
¯±ÁçÒt®}¯±°|²³¯±´AÿÎ®K·¿°|²�²�·¹¯�;�ÅmÒ|¯±´³ý»ýã¯±·¿Ò|¯±´�¯±°�Ïêy¯±½³¾¿·¹Õ|ê °|¯»²�À³ý»·¹¯±°fÒËÀ³´y² ²³¯±°	ß{ÌÇÈáÈ�À³´³·¿ÃÇÅmÒf·¹ÌÇ´yºPÅmÀ�Ó�®}Åm´y² ®K·¿°|²­ÁÂ¯±°f·¿´³ÁÂ¯±°ãµ��ù¯±´³´­ºf·¹ÕPê
ý»®
¯±·�æÄ·¿°fÒfÀy¯±¾¿¾¹¯�ö/°|ÌÇýã¯»º|º|ÌÇ°|¯±´)ÅmÀ�ÓI¯±·¿´y¯±°âæ ·¿°fÒfÀy¯±¾¿¾¹¯±´^è�ÅÇº|Õ|ê³·¿´y¯�½V¯��y´y²³¯±´Aÿ �y´y²³¯±Ò�²�·¹¯
ß{ÌÇÈáÈ�À³´³·¿ÃÇÅmÒf·¹ÌÇ´=º|ÌÇÁÎÅm°Ëþ³½V¯±°I¾¹ÌÇÃçÅm¾¹¯âè#¯±ÒfêyÌÄ²³¯±´aÅmÀ�Ó�°fÀ�ÓÔ¯�ºfÒPÅmÒfÒIÀ³´y² ´³·¹Õ|êÎÒ þ³½X¯±°Ë²yÅÇº
6¸¯±Òfý»®
¯±°fÃ¨ÌÄ²³¯±°�þ³½X¯±°âö/°|ÌÇýã¯»º|ºfÁç°|¯±´³ýã¯±´^ê³·¿´Î®
¯±Áyµ�¶\Å�Ó�þ³°É½X¯±´DCÇÒf·¿ÁÂ¯±´)Åm½V¯±°�½X¯±·¹²³¯�²�·¹¯Áç¾¹¯±·¹Õ|êy¯KJ}ö&8�ÿ�ºf·¹¯�¾ÆÅmÀ�Ó�¯±´Éý»®óÅm°}´y¯±½X¯±´³¾©wmÀ��yÁyÿyÅm½X¯±°}´³·¹ÕPêÎÒKàaÅm°PÅm¾¿¾¹¯±¾�µ.�ù¯±´³´�ºf·¹¯�²yÅmÁÂ¯±ÁÂ¯±´ÅmÀ�Ó�æÂ¯±°|ºPÕ|ê³·¹¯»²³¯±´y¯�:{¯»ÕPê³´y¯±°á½V¯±®}¯±ÁçÒ�®
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ênw � ��} �Ey {�� y�v
�
w$y � y { ¹�y<� ê q)v$s�zNr���z,s�z � w$y {K6 q)r_y�v�zNw
s�y�v�z � ��§%vÃp�y ú q<��s�z � v$s�� ê�� v�� { w
s�y�y�v �3� y { v � yé {fý y�� } �$v } r Cm} ��s�� êAÿ z | v�w$y { v»q)��� ê w
s�y���y {�~ s�v�w
�$v }ùý �©y ÷ s�z � s�y { y�v�w$y�v øG~�ú y u�� y�vT�
p�y ú qA� ~ s�y � y � y ~ y�v � q)����zny�s�v�y�v 6 q)r_y�v�zNw
s�y�v�z � �Lp5q ��þ${ z�s�v�w¦�Ey { zN� ê s�y<w$y�v�y : yAq)��s�z�s�yF�
{ �$v } y�v©r Cm} ��s�� êAÿtý �$r L y�s�z��$s�y��Gy�s�v©v�y �fý<� y�s � y {ç6 q)r_y�v�zNw
s�y�v�z �ãÿY� s�y�s ê v JKø-:#L �
| w$y {�s s�v$s-y { r Cm} ��s�� ê y�v ÿY| w$y { q)��z { y<� ê v�y {�~ y ýA|m} y�v�y { p�s�y�v�z �ãÿ w$y { v�� {IøG~�ú y u�� ynq)� �
y�s�v�y�r : y<� ê v�y {m¥Ê~³ý<� � ��þ${ y�s�v�ye��s {�� ��y�����ye¹�qmzN� ê s�v�y § �Ey {�� q)� � y�v u q)v$v ÿ$� s�y ~ y�s : ¹�§
�$v�w�� | ��q } y { �

p�s�y ~ s�z ê y { s�v�p�y ú q<� { yAq)��s�zNs�y {�� y��Bq { sbq)v � y7s�z �{ý<� y�s�z � � ��} ��p5q øG~�ú y u�� y�s�v�p�y ú q<�
z � y � z7� | vÃy�s�v�y�rß��s {�� ��y�����y�v öY{N|Çý y<zNz |m{ �$r } y ~ y�v zNs�v�w ÿ �Ey {�� q)� � y � y�s�v�yny { z � y û�� � � y
w$y<z 6 q)r_y�v�zNw
s�y�v�z � y<ztv�� { ��s {�� ��y�����y öY{N|Çý y<zNz |m{ y�v ÿ �$v�w ý<� q { w$y {fý y�s ��~ y }D{ y�v ý<� q)� �
w
s�y���s {�� ��y�����y�v öY{N|Çý y<zNz |m{ y�v ÿ w
s�y5q)� � y�s�v�y�rÄ� | ��q } y { �%p5qmy�r | v>�bq)� � y�vT�³éYs�v�y�rÄ��s {�� �
�
y�����y�v öY{N|Çý y<zNz |m{�u q)v$v�w�q)rts � y�s�v 6 q)r_y�y {�� y�s�� �2� y { w$y�v ÿ �$v � y { w$y�rÄy {-~ y�s�rÒ� |mu q)��y�v
6 q)r_y�v�zNw
s�y�v�z � q)v } y�r_y���w$y � �$v�w ~ y�s L y<w�q {3�L� s�y<w$y { q ~$} y { � � y�v � y { w$y�v u q)v$vT� p5qmz
� v$r_y���w$y�v �$v�w � ~${ � � y�vÃs�z �{ú y � y�s���z�y�v �3� y { v � r Cm} ��s�� ê � � �$r � v$r_y���w$y�v¦z � y ê�� z | �
�L|Çê � ��þ${ y�v �3� y { v � y : y � y { y�v ý y�vnq)��zLq)��� ê_��þ${ � |mu q)��y : y � y { y�v ý y�vnq)� � y�s�v�y�v���s {�� ��y�����y�v
öY{N|Çý y<zNz |m{ w
s�ye¹�y �fê�| w$y �Æî±ï
£ ð�¤kîm�¨Å Q�Å¥�Îõ�îÇñ�ò
ý � { ��y {3��þ$} �$v } �

§«v$v�y {fê q)� ~ y�s�v�y<z���s {�� ��y�����y�v ö�{N|Çý y<zNz |m{ z } s ~$� y<z�y�s�v�y ý<� y�s � y û�� � � y�w$y<z 6 q)r_y�v�z3�
w
s�y�v�z � y<z ÿ¦þ$~ y { w
s�y>w
s�y>y�v �fê q)� � y�v�y�v øG~�ú y u�� y�s�v � y { v¾q)v»y�s�v�y�v 6 q)r_y�v } y ~ �$v�w$y�v
� y { w$y�v u?C v$v�y�vT�
p5q ��þ${ w
s�y�v � y ~ y�v � q)����z-y�s�v�y�¹�y �fê�| w$y �Æî±ï
£ ð�¤�îm�~Å Q�Åd�Îõ�îÇñ�ò �Îé�s�v�y � v
�
r_y���w
�$v }�u q)v$v>q)��z | y �«� q �:| � } y�v�w$y { r�q � y�v�q)��zNzNy ê y�vT¯
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� | v7y�s�v�y�r�q)v�w$y { y�v : y<� ê v�y { q)��z u q)v$v7v��$v þ$~ y { w$y�v 6 q)r_y�v�zNw
s�y�v�z � q)� � w
s�y<zNy�v7��s { �
� ��y�����y�v öY{N|Çý y<zNz |m{ �$v�whq)v�z9� ê ��s�y � y�v�w>q)� � w�qmz øG~�ú y u��2µ�ý � } y }D{ s ¬ y�v � y { w$y�vT�&p�q ��þ${
~ s�y � y�v�y�s�v�y { zNy�s � zew
s�y ß �bqmzNzNy Þ/î�³3�yQ w
s�y�z � q � s�zN� ê y�¹�y �fê�| w$y ïÂî�¤�­��b���»î±ðfðN�E�~Å Q�Åd�Îõ�îÇñ�ò
�$v�wxw$y { ��s {�� ��y�����y öY{N|Çý y<z9z |m{ w
s�y5¹�y �fê�| w$y ïÂî�¤�ËE>)³�î<��¤ÂÅ Q�Åd�Âõ¸îÇñ�ò �
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p�s�y : y � y { y�v ý y�v ��` �$v�w �qíâý y�s } y�v°v��$vÃ� | v°�$v � y { zN� ê s�y<w
��s�� ê y�v : y<� ê v�y { v¦q)��z7q)� �
w�qmzNzNy�� ~ y øG~�ú y u�� w$y {9ß �bqmz9zNy µ q)� � w$y�r : y<� ê v�y {�@�£ ë�[�XDZDZDZ �
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øG~�ú y u�� y u?C v$v�y�v²s�v¾p�y ú qA�²q)� � y�s�v � qm� ê y � y�s�zNyx�8y { z�s�z � s�y {���� y { w$y�vT�-p5q ~ y�s � s { w ÿ
� s�ynq)��� ê°~ y�sBw$y { ¹�s }D{ q � s | v ÿ z � y � z�w$y {e} y<z9q)r � y_��s {�� ��y�����y öY{N|Çý y<z9z |m{ rts � q)����y�v°s�v
s ê rºy�v �fê q)� � y�v�y�v øG~�ú y u�� y�v } y�r_y�s�v�z�q)rº�8y { z�s�z � s�y {�� �$p5qmw
� { � ê�~ ��y�s ~ y�vx� |mu q)��y : y � yF�
{ y�v ý y�v�s�rtr_y {e}çþ � � s }yÿ w�q�q)����y�� |mu q)� { y � y { y�v ý s�y {�� y�v øG~�ú y u�� ytzNs�� ê s�rtr_y { y�v �%� y<w$y {
} y�r_y�s�v�z9q)rÉs�r � q)�$� � z��8y�s�� ê y {�| w$y { s�rã�8y { z�s�z � y�v � y�v û �8y�s�� ê y {d~ y � v�w$y�vT� � ~ y { q)��� ê
y�v �3� y { v � y : y � y { y�v ý y�v ~ y ê q)� � y�v�s ê${ y H¸þ � � s }Du y�s � � � y�v$v�y�s�v�y�v �3� y { v ��{ y � y { y�v ý s�y {�� y<z
øG~�ú y u�� v$s�� ê�� s�r � q)�$� � z��8y�s�� ê y { s�z �ãÿ q ~ y { �fy { zNs�z � s�y {��2� � { w$y ÿ
� s { wxy<z	q)� �N| r�q � s�zN� ê
� s�y<w$y { q u�� s���s�y {�� �$¹�q)v�z�� { s�� ê���ê s�y { � | v � � � s��Dq � s | vT� û�|A��|Çê ��w$y { s�vxp�y ú qA���Ey {�� y�v
�
w$y � y û �8y�s�� ê y { r_y<� ê q)v$s�z�r���z,q)��zGq)��� ê w$y { � u�� s���s�y { �$v } zNr_y<� ê q)v$s�z�r7��z ~ qmz�s�y { y�v�q)� �
� | ��q } y { �

8 räy�s�v�y�vh��s {�� ��y�����y�v öY{N|Çý y<zNz |m{ �8y { z�s�z � y�v � r�qm� ê y�v ý � u?C v$v�y�v ÿ r7��zNz-y { w�q { q)� �
� |m{�~ y { y�s � y � zNy�s�vh�$v�w�y�s�v�y�v 6 q)r_y�v ¥ y�s�vx¹�y�r_y�v �N|A§ �$v�w�w$y�v 6 q)r_y�vxy�s�v�y { p5q � y�v
�
~ q)v u y {fê q)� � y�vT�dp�s�y<z } y<zN� ê s�y ê�� zN� ê�| v ~ y�sLw$y { é {fý y�� } �$v } w
� { � ê y�s�v�y�vÃz��8y ý s�y�����y�v
ßj| v�z ��{ � u��N|m{ � � v�zN� ê ��s�y � y�v�w u q)v$vnzNy�s�vh§%v ê q)� � w
� { � ê w$y�v � � ��{ � � w$y { ¹�y �fê�| w$y ²çîm��<
ð�£ ð�¤�ñ�ò s�v�w
s�y<zNy { p�q � y�v ~ q)v u�� y<z ��} y ê q)� � y�v � y { w$y�vT��¹�s � w$y { ¹�y �fê�| w$y £ ð¿­³îm�¹ð�£ ð�¤3�A>?@ îÇñ�ò
u q)v$v þ$~ y { � {fþ
�Ê�7� y { w$y�v ÿd|m~ y�s�vÃ��s {�� ��y�����y {iö�{N|Çý y<zNz |m{ y�v � z�� { y<� ê y�v�w¦y {fý y�� }D��| w$y {
� |m{�~ y { y�s � y �j� � { w$yD�
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6 qm� ê w$y {¸ö y { z�s�z � s�y { �$v } �Ey {�~ ��y�s ~$� w$y {�öY{N|Çý y<zNz |m{ s�r � q)�$� � z��8y�s�� ê y {ãÿ �$v�w�y<z u q)v$v
� y�s � y {fê s�v�q)� � zNy�s�v�y øG~�ú y u�� y ý � } y }D{ s ¬ y�v � y { w$y�vT��p | � êËênw � ��},� s { w�w
s�y ö y { z�s�z � y�v ý
} y { qmw$y�w�q ��þ${ y�s�v } y<zNy �fý<�ãÿ w$y�v � q)�$� � z��8y�s�� ê y { � | v�zNy�� � y�v ~ y�v Cm� s }D� y�v øG~�ú y u�� y�v ý �
~ y �Ê{ y�s�y�vT�Tp�� { � ê w
s�y_¹�y �fê�| w$y åiTãðRSÂñ�ò�u q)v$v�w$y { ��s {�� ��y�����y öY{N|Çý y<z9z |m{5��þ${ w
s�y�q)� �N| �
r�q � s�zN� ê y û �8y�s�� ê y {�~ y { y�s�v$s } �$v }���{ y�s } y } y ~ y�v � y { w$y�v ÿ z | w�qmzNz�w$y { � | v�s ê r ~ y���y }D� yû �8y�s�� ê y {�~ y<w�q {3�Y�Ê{ y�s � y { w$y�v u q)v$vT�

� y�v$v�y�s�v�y�v �3� y { v � y<z øG~�ú y u�� v��$v�q)� � y�s�v øG~�ú y u�� s�vny�s�v�y�r±z |5~ y ê q)v�w$y�� � y�v���s { �
� ��y�����y�v öY{N|Çý y<zNz |m{¸ý � }D{ y�s ���ãÿ s�z � w�qmz øG~�ú y u�� y�v �%� y<w$y { s�rtr_y { v | � ê s�r � q)�$� � z��8y�s��
� ê y { �$v�w u q)v$vxw
s { y u��2} y�v�� �fý<�	� y { w$y�v ÿ�| w$y { y<z-s�z � v$s�� ê�� r_y ê${ s�r � q)�$� � zN�fy�s�� ê y {ãÿ
w�q ��þ${ q ~ y { s�v>w$y { p5q � y�v ~ q)v uXÿ w�q)v$v � s { w>y<zGq)� �N| r�q � s�zN� ê>� s�y<w$y {j{ yAq u�� s���s�y {�� �$v�w
z � y ê�� v&qm� ê y�s�v�y {�u � {fý y�vn��y {fý¿Cm} y { �$v }�� s�y<w$y {L~ y { y�s � �Ep�s�y<z ~ y<w$y�� � y � s�vnw$y�r |m~ s } y�v
L y�s�z��$s�y�� ÿ w�qmzNzGw
s�y : y � y { y�v ý q �\ý ��y�s�v�y�r } y } y ~ y�v�y�v � y�s � �$�$v u��G� s�y<w$y { �Ey {�� y�v�w$y �
� y { w$y�v u q)v$v ÿ q)��� ê_� y�v$v_w�qmz�y�v � z�� { y<� ê y�v�w$y øG~�ú y u�� � w v } z � v$s�� ê�� r_y ê${ s�r � q)�$� � �
z��8y�s�� ê y { s�z � ��p�s�y<z2s�z � z |m} q { r Cm} ��s�� êAÿ�� y�v$v�w
s�y5��s {�� ��y�����ye¹�qmzN� ê s�v�y | w$y { z |m} q { w$y {
: y<� ê v�y {Rý<� s�zN� ê y�v ý y�s � ��s�� ê�ê y { �$v � y {�} y � q ê${ y�v � s { w��$v�w°��y<w
s } ��s�� ê w
s�y Ô¿�½���É��Å��GÆ�Å?Ò�u½�
����Å�
 ��� s�y<w$y { q)� �Ê} y<zNy �fý<��� s { w � 8 rßw�q ~ y�s	w
s�y � u�� s���s�y { �$v } v�y�� ý �¦y { r Cm} ��s�� ê y�v ÿ
{ y�s�� ê�� q)����y { w
s�v } z_w�qmz�y�s�v � qm� ê y û�� q {�� y�v©w$y<z,� | ��q } y { �%p5qmy�r | v�znv$s�� ê��ãÿ z | v�w$y { v¦y<z
r���z9z	z � q ��� w$y<zNz9y�vxw
s�y ß �bqmzNzNy ÅT�W��F�²?@ �Îë�î5} y<z � q {�� y �j� y { w$y�vT�éYs�v�y�q)v�w$y { y�¹ Cm} ��s�� ê$u y�s �¶wmê v�y�� � w$y�r 6 q)r_y�v�z9w
s�y�v�z � � 6 qm� ê w$y {�ö y { z�s�z � s�y { �$v }
u?C v$v�y�v>w
s�y5y�v �3� y { v � y�v : y � y { y�v ý y�v>q)� � y�s�v�y�v���s {�� ��y�����y�v ö�{N|Çý y<zNz |m{ �Ey {��L|m{3� y�v � y { �
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w$y�vT� � �ty�s�v�y�rÈz�� w)� y { y�v � y�s � �$�$v u��Yu q)v$vtw$y { ��s {�� ��y�����y ö�{N|Çý y<zNz |m{ w
� { � ê w
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p�� { � ê w�qmz ßj| v ý y�� � w$y<z5��s {�� ��y�����y�v öY{N|Çý y<zNz |m{ z � y { w$y�v øG~�ú y u�� y ý � H�{ �$�$�8y�v ý �
�
z9q)rtr_y�v } y � qmz9z �ãÿ w
s�yj�$v � y { � zN�fy u�� y�vnw$y { ��y {�� y�s����$v }yÿ.6 y ~ y�v$� w � ��}Du y�s �ãÿ �$v�w ö y { z�s��
z � y�v ý y�s�v�y � �$v u�� s | v&q)��y�éYs�v ê y�s �2~ s���w$y�vT�$p�s�y øG~�ú y u�� y5w
s�y<zNy { éYs�v ê y�s � �Ey {fê q)� � y�vxz�s�� ê
~ y ý»þ$} ��s�� ê w$y { ��y {�� y�s����$v }ÃuE| �C� |mu q)� ÿ�� y�s�zNy�v ~ y ý»þ$} ��s�� ê w$y {u6 y ~ y�v$� w � ��}Du y�s � y�s�v�y�v
} y�r_y�s�v�z9q)r_y�v��$v � y { y�s�v&q)v�w$y {�} y � y�s�� � y�v � ��z ��þ³ê${ �$v }DuE| v ��{N| ��� � ��zNz_q)� � �$v�w � y { w$y�v
} y�r_y�s�v�z9q)rä�fy { zNs�z � y�v �L} y�r�qm� ê�� ��p�s�y<zNy { ¹�y<� ê q)v$s�zNr���z � s {�u�� q)��z H�{ �$�$�$s�y { �$v } zNr_yF�
� ê q)v$s�zNr���z�q)� � é ~ y�v�yLw$y {¦øG~�ú y u�� yD�)p�s�y<z � s {3��� q ~ y { w
s�y t${ q } y2q)� �fÿP|m~ y�s�v�y 6�|m�%� y�v
�
w
s }Du y�s �T��þ${ y�s�v�y�v wmê v$��s�� ê y�v H�{ �$�$�$s�y { �$v } z�r_y<� ê q)v$s�z�r���z�q)��� ê q)� � w$y { ¹�y � qW�Ñé ~ y�v�y ÿ
w$y { é ~ y�v�y�w$y { ��s {�� ��y�����y�v öY{N|Çý y<z9z |m{ y�v ÿ v |m�%� y�v�w
s } s�z � �$v�w � s�y,y�s�v�z | ��� ê y { q)��zNzNyF�ê y�v u?C v$v � yD�dp�s�y<zNy {mt�{ q } y�z | ���Bs�v�w
s�y<zNy�r � ~ zN� ê v$s ��� v&qm� ê$} y } q)v } y�v � y { w$y�vT�Yp�y {
t�|mu ��z � s { w w�q ~ y�s	q)� � w$y�v � zN�fy u�� w$y { ��y {�� y�s����$v }�} y���y }D� � tGþ${ q)v�w$y { y � z��8y u�� y ÿ
s�v�z ~ y<z | v�w$y { y ��þ${ w
s�y ö y { z�s�z � y�v ý z�s�v�w>w
s�y\é {�} y ~ v$s�zNzNy,q ~ y {Kþ$~ y {���{ q }D~ q { �

p�s�y öY{N|m~ ��y�r_z � y������$v } q)��z û s�� ê�� w$y { ��y {�� y�s����$v }t~ y<z � y ê�� s�vhw$y {-{xw �$rt��s�� ê y�v � �
�
z9q)rtr_y�v } y êDCm{ s }Du y�s � � | v øG~�ú y u�� y�v ÿ w
s�ytz�s�� ê s�v�z ~ y<z | v�w$y { ytw
� { � ê w
s�yt¹ Cm} ��s�� ê$u y�s �
w$y { ¹�s }D{ q � s | v°y {�} s ~$� ��p�s�y � ��z�q)rtr_y�v } y êDCm{ s }Du y�s � � | v øG~�ú y u�� y�v � s { w�w
� { � ê w�qmz
ßj| v ý y�� � w$y { ��s {�� ��y�����y�v öY{N|Çý y<zNz |m{ y�v0z � q � s�zN� ê q)��z } y<w {fþ � u�� � û�| ��� ê y�s�v�y øG~�ú y u�� �
}D{ �$�$�8y5s�z �2� y<z � rts � y�s�v&q)v�w$y { �Ey {�~ �$v�w$y�vT�Vé {3�:|m{ w$y {�� y�s�v�y � v � y�v�w
�$v } y�s�v�y } y � s�zNzNy
t ��y ÷ s ~ s���s �xw)� w
s�y<zNy {�H�{ �$�$�$s�y { �$v }yÿ z | s�z � y�s�v7¹�y<� ê q)v$s�z�r7��z�q)� �yêDCÇê y { y { é ~ y�v�yLv Cm� s } �� ��z5y�s�v � qm� ê y<z L y�s�z��$s�y���zNy�s ê s�y { w
s�yt¹ | w$y�����s�y { �$v } y�s�v�y<z � � �N| z } y�v&q)v$v � � ��� q {
� s { w w�qmz � � �N| rts � zNy�s�v�y�r¸¹ |m�N|m{�~ � | � u w
s�y�r_y�s�z � y � y�s � y�s�v�y�éYs�v ê y�s ��~ s���w$y�v ÿ z |
w�qmzNz�s ê${ � ~$~ s���w�s�v°y�s�v�y�r û�|)�Ê�«� q { y�r | w$y����2w
s�y H�{ �$�$�$s�y { �$v } � | v � � �N| �$v�w°¹ | �
�N|m{�~ � | � u s�v�y�s�v�y {e} y�r_y�s�v�z9q)r_y�vÃ��s {�� ��y�����y�v ö�{N|Çý y<zNz |m{ � |m{ zNy ê y�v°r�q } �Tp�s�y<z5r�qm� ê��
�$v � y { w$y�r � z��fy u�� w$y { ¹�s }D{ q � s | v û s�v$v ÿ w�qxw�qmz � � �N|�� ���$s�zN� ê y {�� y�s�zNy ý ��z9q)rtr_y�v
rts � zNy�s�v�y�rÏ¹ |m�N|m{�~ � | � u rts }D{ s�y {���� y { w$y�v¦z | ���C��p | � ê � y�v$v�w
s�y � v � y�v�w
�$v } y�s�v�y
�T{ y�v$v��$v } � | v � � �N| �$v�w_¹ |m�N|m{�~ � | � u v |m�%� y�v�w
s } r�qm� ê��ãÿ y �«� q ý � {&: y��&q { q � � {B| w$y {
ý �$r � ��z � y<� ê zNy���v>w$y<z	¹ |m�N|m{ z ÿ z | s�z � y<z2z�s�v$v�� | ����y {	~ y�s�w$y�s�v } y ��{ y�v$v � y�v>��s {�� ��y�����y�vöY{N|Çý y<zNz |m{ y�v ý � }D{ �$�$�$s�y { y�vT��p�s�y<z�y {3��|m{ w$y {�� q)����y { w
s�v } z-w
s�yG¹�s }D{ q � s | v ~ y�s�w$y { H�{ �$�
�
�8y�vÃs�rßv |m{ r�q)��y�v t q)��� ÿ y<z7z9y�s�w$y�v$v¦y<z7��s�y }D� y�s�v�¹�y<� ê q)v$s�z�r7��z ý � {mßG| rt� | zNs � s | v
� | vx��s {�� ��y�����y�v öY{N|Çý y<zNz |m{ y�vx� |m{ �éYs�vÃz | ��� ê y { ¹�y<� ê q)v$s�zNr���z,y { ��y�s�� ê�� y {�� q)��� ê w
s�y_¹ | w$y�����s�y { �$v } s�v�z | ��� ê y�v t\w ���
��y�v ÿ s�v�w$y�v�y�v�w
s�y � zN�fy u�� y_��y {�� y�s����$v }yÿ76 y ~ y�v$� w � ��}Du y�s � �$v�w ö y { zNs�z � y�v ýh��þ${ y�s�v�y
ú y � y�s���z-q)v�w$y { y H�{ q)v��$�bq { s �xw)� z�� { y<� ê y�v �Kþ${ w$y�vT��p�� { � ê y�s�v�y�v H�{ �$�$�$s�y { �$v } z�r_y<� ê qW�
v$s�z�r7��z�q)� �¦êDCÇê y { y { é ~ y�v�y u q)v$v�w
s�y ú y � y�s���z u ��y�s�v�z � y } y �:|m{ w$y {�� y H�{ q)v��$�bq { s �xw)��} yF�
��wmê � �2� y { w$y�vh�$v�w ��þ${ w
s�y�q)v�w$y { y�v � z��8y u�� yGw
� { � ê w
s�y�¹�y � qW� H�{ �$�$�$s�y { �$v }_� s�y<w$y {
ý ��z9q)rtr_y�v } y � qmzNz �	� y { w$y�vT�éYs�v�¹�y<� ê q)v$s�z�r���z ÿ w$y { w
s�y<zGy { �bq)� ~$�ãÿ�� � { w$y ��þ${ w
s�y û � { qm� ê y,p�y ú q<��y�v �%� s�� u y�� �
�$v�w�z | ����s�r t&| � } y�v�w$y�v¦� |m{�} y<z � y���� ��� y { w$y�vT��p���v&q)rts�zN� ê y H�{ �$�$�$s�y { �$v } z uE| v ý y�� � y



� « ¿ �2£-*�"R�(��¤0/���8-����£yÄ21D��"$%-� ²7��!��(��")¤i�(�+*�!¶�=5G!#£9:z:v")��!E,.*�!9£¸>A@-�
q)� � é ~ y�v�y�w$y {RøG~�ú y u�� y � � { w$y�v ~ y { y�s � z�s�v�w$y�v öY{N|mú y u�� y�v�éYr_y { q)��w �´L �bqm� u y � q)�C�
� 4535�q� ÿi�´s �$�8y � q)�C� � 45312�� ÿi�´� � � � ê s�v�z | v � 45312��8�$v�w t q {yH�|ç�´��| ��w$y { y � q)�C� � 45454q�f�$v � y { �
z���� ê�� �$v�w�s�rt�$��y�r_y�v � s�y {�� �Dp | � ê q)� � é ~ y�v�y�� | v øG~�ú y u�� y�v7zN� ê y�s�v � y�s�v�y-w
��v&q)rts�zN� ê y
H�{ �$�$�$s�y { �$v }âý � � y�s�v }D{ q)v��$�bq { �$v�w�w$y { v Cm� s } y � � ��� q)v�w ý � {�û�� y���y { �$v } �$v�w���y { �
� q)� � �$v } w
s�y<zNy { pG��v&q)rts u s�z � q)� � w
s�y<zNy { é ~ y�v�y u q)�$r ý � { y<� ê��3� y {�� s } y�vT�&p | � ê v&qm� ê
y�s�v�y {\: y<w
� ý s�y { �$v } w$y {&H�{ q)v��$�bq { s �xw)� w
� { � ê y�s�v�y H�{ �$�$�$s�y { �$v }yÿm� s�yLw
� { � ê w�qmz ßG| v
�
ý y�� � w$y { ��s {�� ��y�����y�v öY{N|Çý y<zNzNy ÿ z9� ê y�s�v � y�s�v�y H�{ �$�$�$s�y { �$v }�| w$y {�ßj| rt� | z�s � s | v�z | ��� ê y {
z � q � s�zN� ê y {{øG~�ú y u���}D{ �$�$�fy�v�z�s�v$v�� | ���C�
p�qmw
� { � ê y�v � z � y ê�� w$y { � � �Ê� q)v�w ý � {�� q)v�w ê qW�
~ �$v } w$y { p���v&q)rts u v�� { w |m{��ãÿY��| y {_� s {�u ��s�� ê²~ y�v Cm� s }D�_� s { w �Bp�q ê y {�� � { w$y�v»s�v
p�y ú qA��¹�y<� ê q)v$s�zNr_y�v�w$y { w
��v&q)rts�zN� ê y�v H�{ �$�$�$s�y { �$v } � | vxw$y { é ~ y�v�y�w$y {¸øG~�ú y u�� y
q)� � w
s�yEé ~ y�v�yew$y {#H�{ �$�$�8y�v þ$~ y {���{ q } y�vT�

p�s�y ßj| rt� | z�s � s | vÃ� | v øG~�ú y u���}D{ �$�$�8y�v ê q � � ��z � s {�u �$v } y�vÃq)� � w
s�y_¹�s }D{ q � s | v
�$v�w�q)� � w
s�y ö y { z�s�z � y�v ý ��pG� { � ê y�s�v�y } y<y�s } v�y � y ßj| rt� | z�s � s | vn� w zNz � z�s�� ê q)��zNw {fþ � u y�v ÿ
� s�y�zNs�� ê q)v�w$y { y øG~�ú y u���}D{ �$�$�8y�v ~ y�s�¹>s }D{ q � s | v | w$y {áû �fy�s�� ê y { �$v } y�s�v�y {�H�{ �$�$�8y
�Ey {fê q)� � y�v�z | ����y�vT� 8 rÁw
s�y<zNy<zG��y {fê q)� � y�v�w
s ¬ y { y�v ý s�y {��5~ y<zN� ê${ y�s ~ y�v ý � u?C v$v�y�v�z�s�v�w
�Ey { zN� ê s�y<w$y�v�y ßj| rt� | z�s � s | v�z ~ y ý s�y ê �$v } y�vxv Cm� s }yÿ w
s�yGs�r t�| � } y�v�w$y�v�� |m{�} y<z � y���� ��� y { �
w$y�vT�

æ_À(¼[Ü7¼½¹q¸�çi¾�¼½Ã�À Ø ð[¸�è	ÃféÂº�Ã�»�¼[¾�¼[Ã À
p�s�y�y�s�v � qm� ê z � y H�{ �$�$�$s�y { �$v } z9q {�� s�z � w
s�y�y�s�v�zNy�s � s } y � � |m{ w
v��$v } y�s�v�y<z öY{N|Çý y<zNz |m{ z
L�ý � y�s�v�y�r öY{N|Çý y<zNz |m{ � �Tp�s�y<z ~ y<w$y�� � y �ãÿ w�qmz9z öY{N|Çý y<z9z |m{�L zNs�� ê s�rtr_y { q)� � w$y {
� |m} s�zN� ê y�v 8 r } y ~ �$v } q)� ��ê q)� � y�v>r7��zNz ÿ q)� � w$y {¸öY{N|Çý y<zNz |m{ � z�s�� ê�} y { qmw$y ~ y � v�w$y � �
p5q { q)��z ��| � }D� v&q �fþ${ ��s�� ê w
s { y u��ãÿ w�qmzNz�q)��� ê � z�s�� ê s�rtr_y {�~ y�s LÆ~ y � v�w$y � �gé { z �G~ y�s
w$y { ¹>s }D{ q � s | v � s { w�w
s�y}éYs�v�zNy�s � s }Du y�s � y {�u y�v$v ~ q { ¯ öY{N|Çý y<zNz |m{ � w�q {3�&~ y � y }D�d� y { w$y�v ÿ
�$v�w ý s�y ê���öY{N|Çý y<z9z |m{ L rts � z�s�� ê � öY{N|Çý y<z9z |m{�L©u q)v$v�w�q } y } y�v�v$s�� ê��	~ y � y }D�-� y { w$y�v
� ú y<w$y { ��y { z���� êAÿ w
s�y<z ý � � �$v ÿ
��þ³ê${���ý �xy�s�v�y {9; q)� ��ý y�s � �Ñé ÷ �<y�� � s | vT�

� ~$~ s���w
�$v } 2�� � ¯yéYs�v � qm� ê y 8 v$s�� H�{ �$�$�$s�y { �$v }
BA

§«v²w$y {n}D{ q)� ê s�zN� ê y�vÆp5q { z � y������$v } w
s�y<zNy {ÑH�{ �$�$�$s�y { �$v }è¥ � ~$~ s���w
�$v } 2�� ��§áý y�s }D�
w$y {óöd� y�s��f� | v � v&qm� ê�L � 8 r } q)v } zNz�� { qm� ê ��s�� ê�~ y<w$y�� � y � w
s�y<zA¯Dê � ý s�y ê�� L rts � z�s�� ê � ë
p�s�y<zNy � {�� w$y { ��y {�u v þ � � �$v } s�z ����{ q)v�z�s � s��f�Xé�z�s�z � w�q ê y { r Cm} ��s�� êAÿ y�s�v�y } q)v ý y : y�s��
ê y_� | v öY{N|Çý y<zNz |m{ y�v ý � �Ey {�u y ��� y�vT� � ����y { w
s�v } z u q)v$v v�� { w$y {�ú y�v$s } y öY{N|Çý y<z9z |m{7~ yF�
� y }D�2� y { w$y�v ÿ w$y { v$s�� ê�� zNy�� ~ z � q)v�y�s�v�y�v�q)v�w$y { y�v ö�{N|Çý y<zNz |m{2} y ~ �$v�w$y�v � s { w �$p�s�y<zNy� {�� w$y {#ßG| rt� | zNs � s | v � s { w>s�r t&| � } y�v�w$y�v�q)��z 8 v$s ö �$����� : y�� |mu q �N|m{�~ y ý y�s�� ê v�y � �8p�s�y
L y � y } �$v } w
s�y<zNy<z7ê«y { z � y�v
ë öY{N|Çý y<zNz |m{ z ý s�y ê�� w
s�y } y<z9q)r � y ß y ��� yhw$y { �Ey {�u v þ � ��� y�vöY{N|Çý y<zNz |m{ y�v�rts � z�s�� ê �üé�z�s�z � v$s�� ê�� r Cm} ��s�� ê y�s�v�y�v öY{N|Çý y<z9z |m{5} ��y�s�� ê³ý y�s � s } q)v ý<� y�s
�$v � y { z9� ê s�y<w
��s�� ê y öY{N|Çý y<z9z |m{ y�vx�8y {98 v$s ö �$��� ý � ~ s�v�w$y�vT�
Á8ì�éÂ¸?¾¿¹�¼½»Aímîf¸>èuÃ�é�º�Ãn»q¼©¾�¼½Ã À
8 rºy�s�v�y ~ y�s�w$zNy�s � s } y���y {�u v þ � � �$v } ý<� y�s�y {�öY{N|Çý y<zNz |m{ y�v ý ��y {�{ y�s�� ê y�v ÿ s�z � y�s�v�y � y�s��
� y { y ßj| rt� | z�s � s | v�z9q {�� v Cm� s }yÿ w
s�y,z���r_y ��{ s�zN� ê s�z � ��pGs�y<z9y ßj| rt� | z�s � s | v�z9q {�� z | ��� ê s�y {



/��Ê/����	�i:=*#� ,."R�("B��%�²7"$!��y7(��¤d¤d��!å*�!¶� 1 �~,�,0��!#��% � « �
q)��z L s ö �$����� : y�� |mu q �N|m{7~ y ý y�s�� ê v�y �7� y { w$y�vT� � s�y ~ y�s 8 v$s ö �$���Br þ z9zNy�vÃz�s�� ê w
s�y ~ y�s��
w$y�vt��s {�� ��y�����y�v öY{N|Çý y<zNz |m{ y�v_s�v_w$y {d} ��y�s�� ê y�v ; q)� ��ý y�s � �$r } y ~ �$v } q)� ��ê q)� � y�v ÿ w | � ê s�r
H y } y�v�z9q �fýËý � 8 v$s ö �$���Lz�s�v�w�w
s�y öY{N|Çý y<zNz |m{ y�v�v��$v�ê } ��y�s�� ê�~ y { y<� ê�� s }D� ë9� � y�v$v°y�s�v�y {
w$y {,~ y�s�w$y�v öY{N|Çý y<zNz |m{ y�v rts }D{ s�y {��ãÿGý s�y ê�� y { w$y�v ú y � y�s���z�q)v�w$y { y�v rts � z�s�� êAÿ z |A� y�s �
q)v�w$y { yEéYs�v�z9� ê${xw v u �$v } y�v�w
s�y<z2v$s�� ê�� �Ey {fê s�v�w$y { vT�

� ~$~ s���w
�$v } 2�� ª ¯yé�s�v � qm� ê y L s��C��y {�u v þ � � �$v }
BA

p�s�y<zNy ßG| rt� | z�s � s | v�z�q {�� y�s } v�y � zNs�� êAÿ �$r }D{�C�� y { yj��y {�~nw v�w$y2� | v öY{N|Çý y<zNz |m{ y�v ý �
~ s���w$y�v ¥ zNs�y ê y � ~$~ s���w
�$v } 2�� « § � L y�sBw$y { ¹>s }D{ q � s | v �Ey {fê q)� � y�vÃz�s�� ê w
s�y øG~�ú y u�� y_s�v
w$y�v öY{N|Çý y<z9z |m{ y�v�z |³ÿ q)��z |m~ z�s�y�z�s�� ê q)����y5s�r¼zNy�� ~ y�v öY{N|Çý y<zNz |m{j~ y � w v�w$y�v>�Brts }D{ s�y {��
y�s�v øG~�ú y u��ãÿ
� y { w$y�v�q)����yew�q)rts � �Ey {�u v þ � �Ê� y�v öY{N|Çý y<zNz |m{ y�vxrts � rts }D{ s�y {�� �

� ~$~ s���w
�$v } 2�� « ¯yéYs�v � qm� ê y H�{ �$�$�fy
BA C

ï ¼¡ðf¼½¸A¹ Ù À}ñ
§«vhy�s�v�y�r û �
z � y�r ÿ s�v�w$y�rÄ¹>s }D{ q � s | v�� | v w � � y { y�v 8 r_z �xw v�w$y�v>q ~³ênw v }D�ãÿ
u q)v$v ~ y�s
w$y { éYv �%� s�� u ���$v } v$s�� ê�� � |m{fê y {�} y<z9q }D��� y { w$y�v ÿ � q)v$v y�s�v öY{N|Çý y<zNz |m{ z�s�� ê q)� � y�s�v�y {
~ y<z � s�rtr � y�v 8 r } y ~ �$v } q)� ��ênw � �ãÿf~ y ý s�y ê �$v } z � y�s�zNy � q)v$v�q)v�w$y { y øG~�ú y u�� y,w
s�y7¹�s��
}D{ q � s | vÃw
s�y<z9y<z öY{N|Çý y<zNz |m{ z,q)v�z �N|�� y�v � y { w$y�vT��p5q ê y { r7��zNz�y<zer Cm} ��s�� ê z9y�s�v ÿ y�s�v�y�vøG{�� z � y<� ê zNy���w
� { � ê ¹�s }D{ q � s | v ý �»�$v � y {�~ s�v�w$y�vT��pGs�y<z9y<zt��y {�~f|m� r���zNz_z |A�L|Çê ��w
s�y
q u�� s��Ey � � ¬ |m{ w$y { �$v }�ý � { ¹�s }D{ q � s | v°w
� { � ê y�s�v�y�v �fê q)� � y�v�y<z | w$y { q)v�w$y { y<z øG~�ú y u��
q)��zjq)��� ê w�qmz	�&qmz9z�s��Eye¹�s }D{ s�y { y�v>w
� { � ê y�s�v�y ßj| rt� | z�s � s | v�z ~ y ý s�y ê �$v } y�s�v�zN� ê ��s�y � y�vT�
� �°w
s�y<zNy�r ��� y<� u�� s { w�w
s�y t s ÷ s�y { �$v } y�s�v } y ��þ³ê${�� ��é {3�:| � }D�e�Gwmê${ y�v�w°w$y<z �³÷ s�y {�� y�v
� ��z � q)v�w$z-y�s�v�y � � ¬ |m{ w$y { �$v }�ý � { ¹�s }D{ q � s | v ÿ�� s { w�y�s�v�y ; q)� ��ý y�s � �Ñé ÷ �<y�� � s | v>q)��z } yF�
� C z � �

� ~$~ s���w
�$v } 2�� ¿�¯ L y�s�z��$s�y�� ��þ${ y�s�v�y�v �³÷ s�y {�� y�v öY{N|Çý y<zNz |m{
BA

� ��� ê­~ y�s�w$y {Ñt s ÷ s�y { �$v } � | v öY{N|Çý y<zNz |m{ y�v } s�� � y<z : y } y���v ý � ~ yAqm� ê�� y�vT¯KéYs�vöY{N|Çý y<zNz |m{ � ÿ w$y { �8y {28 v$s ö �$���¥� | v öY{N|Çý y<z9z |m{¶LÐ} y ýA|m} y�v � s { w ÿ w�q {3� v$s�� ê���� y<z ��} yF�
zNy �fý<��� y { w$y�vT�$p�y { ��y { z���� êAÿ w
s�y<z-w | � ê ý � � �$v ÿ y�v�w$y � s�v�y�s�v�y { é ÷ �<y�� � s | v ÿ w�q7z | v�z �
z�s�� êt� s�w$y { z�� { y<� ê y�v�w$y : y��bq � s | v�y�v ý<� s�zN� ê y�v � �$v�w L y�v � z � y ê y�v �Kþ${ w$y�vT� t s ÷ s�y { �$v
�
} y�v ê q ~ y�v¦q)� � w
s�y H�{ �$�$�$s�y { �$v } � | v öY{N|Çý y<zNz |m{ y�v � ��z � s {�u �$v } y�vT�CéYs�v�y H�{ �$�$�8y



� « � �2£-*�"R�(��¤0/���8-����£yÄ21D��"$%-� ²7��!��(��")¤i�(�+*�!¶�=5G!#£9:z:v")��!E,.*�!9£¸>A@-�
� | v öY{N|Çý y<zNz |m{ y�v ÿ w
s�y�rts ��� y���z 8 v$s ö �$���Y�$v�w L s ö �$���Y�Ey {�u v þ � ��� s�z �ãÿ8u q)v$v�v$s�� ê�� rts��
}D{ s�y { y�v ÿ z |m~ q)��w�y�s�v�y�s�v ý s } y {\öY{N|Çý y<z9z |m{ q)��z�w$y {¶H�{ �$�$�8y � y<z ��} y<zNy �fý<��� s { w �Vé�z } s ~$�
q ~ y { q)��� ê�ßj| v�z � y����bq � s | v�y�v ÿ s�v°w$y�v�y�v°y�s�v$s } y öY{N|Çý y<zNz |m{ y�v ~ y�sBs ê${ y {5� y<z ��} y<zNy �fý<� y�v
H�{ �$�$�8y�v ~ ��y�s ~ y�v>r þ z9zNy�v ÿ q)v�w$y { y7q)��zGw$y {-H�{ �$�$�8y ú y<w | � ê w
s�ye¹ Cm} ��s�� ê$u y�s � y {fê q)���
� y�v»z | ��� � y�v ÿ zNs�� ê s�r t q)���	� | v � v �:|m{ w$y { �$v } y�v ~ y � y } y�v ý � u?C v$v�y�vT�¦é�znz | ���jq)��z |
w
s�y t s ÷ s�y { �$v } y�s�v�y<z H�{ �$�$�8y�v$rts ��} ��s�y<w$zBs } v |m{ s�y {��L� y { w$y�v ÿ�|Çê v�y	w
s�y H�{ �$�$�8y }D{ �$v�w��
z w)�fý ��s�� ê�ý �Ã�Ey { �bqmzNzNy�vT� � s�y {fý �Ãs�z � y�s�v H�{ �$�$�$s�y { �$v } z�r_y<� ê q)v$s�zNr���ztv Cm� s }yÿ w$y { z�s�� ê
~ y�s H�{ �$�$�fy�v ý y { ��y } �$v }��N| ��y { q)v � �Ey {fênw � � �
Á í)î Õ Ø í)î}¸�èuÃ�é�º�Ãn»�¼[¾�¼½Ã�À
p�s�y ~ y�s�w$y�v ~ s�z ê y {-~ y<z�� {N| � ê y�v�y�v ßj| rt� | z�s � s | v�z9q {�� y�v�y { �bq)� ~ y�vxy�s�v�y5z � q � s�z9� ê y��$v�w
�Ey { � w zNz���s�� ê y L s�v�w
�$v } � | v öY{N|Çý y<zNz |m{ y�vT� � y�v$v�w
s�y L s�v�w
�$v }h|Çê v�y�é ÷ �<y�� � s | v�q)��z3�
��þ³ê${�~ q {�� q {ãÿ w�q)v$v ~ y � v�w$y�v�zNs�� ê q)v�zN� ê ��s�y � y�v�w_q)����yLrts � y�s�v&q)v�w$y { �Ey {�~ �$v�w$y�v�y�v öY{N| �
ý y<zNz |m{ y�v_q)� � w$y�rÈzNy�� ~ y�v : y<� ê v�y { �Dp | � ê�} y���y } y�v � ��s�� ê s�z � y�s�v�y2zN� ê���w � ê y { y L s�v�w
�$v }
�Kþ v�zN� ê y�v�z � y {��ãÿ w
s�yny�s�v�y ßG| � ;T|mu q � s | v ý<� q { v$s�� ê���} q { q)v � s�y {��ãÿ z�s�y�q ~ y {�ê y { z � y���� �ãÿ
� y�v$v�w
s�y<z2r Cm} ��s�� ê s�z � �$v�w�v$s�� ê�� w
� { � ê q)v�w$y { y : y } y���v��$v � y {�~ �$v�w$y�v � s { w �$p5q ê y {
s�z � y<z�v Cm� s }yÿ y�s�v�y�z9� ê�� qm� ê y ßG| rt� | z�s � s | vÆy�s�v ý � ��þ³ê${ y�v ÿ w
s�y�s�v²zN�fy ý s�y�����y�v û s � �&qW�
� s | v�y�vÃy�s�v � y ÷ s ~ ��y { y<z���y {fê q)� � y�v y { r Cm} ��s�� ê�� � û s�y � s { wÃq)��z : � ~$~ y {|ö �$����� : y�� |mu q �N|m{
~ y ý y�s�� ê v�y � �

� ~$~ s���w
�$v } 2�� �
¯aéYs�v � qm� ê y : � ~$~ y {|ö �$�����C��y {�u v þ � � �$v }
BA

� s { why�s�v ö�{N|Çý y<zNz |m{ L rts ��� y���z : � ~$~ y {|ö �$��� rts � y�s�v�y�r öY{N|Çý y<zNz |m{�J �Ey {�u v þ � ���ãÿ
� s�yxs�v � ~$~ s���w
�$v } 2�� ��w�q {�} y<z � y���� �ãÿ z | �Ey { z���� ê y�v öY{N|Çý y<z9z |m{ � �$v�w L rts �ÑJ?ý �
rts }D{ s�y { y�vT� û�| ��� � yjw
s�y�¹>s }D{ q � s | v�� | v � | w$y {~L �$v$r Cm} ��s�� ê zNy�s�v ÿÂý �$r L y�s�z��$s�y�� � y�s�� ÿ
� s�y-s�v_w$y { � ~$~ s���w
�$v }�} y ý y�s }D�ãÿ � �³÷ s�y {�� s�z �ãÿ rts }D{ s�y {���J q)����y�s�v�yD�Âé�z � s { w_q)��� ê_u y�s�v�yé ÷ �<y�� � s | v } y �L|m{3� y�vT� � y�v$vhv&qm� ê w$y { ¹>s }D{ q � s | v�� | v J w
s�y t s ÷ s�y { �$v } q)� �Ê} y ê�|m~ y�v
� s { w ÿ���| � } y�v � �$v�w L v$s�� ê�� q)� �N| r�q � s�zN� ê w$y�rñrts }D{ s�y {�� y�v J �Cé { z ��~ y�s�y�s�v�y { y { �
v�y�� � y�v L y � y } �$v } � | v J^ý ��y�s�v�y { q)v�w$y { y�v ; q)� ��ý y�s � �$r } y ~ �$v }>� y { w$y�v � �$v�w L
s ê${ y�r : y�� |mu q �N|m{-J»�:| � } y�vT�

� ~$~ s���w
�$v } 2�� �
¯ J¾u q)v$v�rts }D{ s�y { y�v ÿ&|m~��L|Çê � � �³÷ s�y {�� s�z �
BA C

éYs�v � y�s � y { y<z L y�s�z��$s�y���s�z � s�v � ~$~ s���w
�$v } 2�� 2 } y ý y�s }D� ¯ û�|A��|Çê � � q)��z2q)��� ê�J z�s�v�w
w
� { � ê y�s�v�y�v : � ~$~ y {|ö �$����� : y�� |mu q �N|m{ rts �{öY{N|Çý y<zNz |m{#L �Ey {�u v þ � ��� � � y�v$v öY{N|Çý y<z9z |m{
� ~ y � y }D��� s { w ÿE� s { whq)��� êÑL rts � rts }D{ s�y {�� � |m~���|Çê �Tq)��� ê_J y�s�v�yG��y {�u v þ � � �$v } rts �
L¨ê q � � L y � y }D� z�s�� ê w�q)v&qm� ê�öY{N|Çý y<zNz |m{EJ¸ÿ�� s { w L rts �{ý �$rÇv�y���y�v � � � y�v �fê q)� � z |m{��
� | v J rts }D{ s�y {��ãÿ y } q)� �L|zL z�s�� êâý �xw
s�y<zNy�r � y�s � �$�$v u��	~ y � v�w$y � �



/��Ê/����	�i:=*#� ,."R�("B��%�²7"$!��y7(��¤d¤d��!å*�!¶� 1 �~,�,0��!#��% � « 2
� ~$~ s���w
�$v } 2�� 2�¯ � ����y ö�{N|Çý y<zNz |m{ y�v°w þ${3� y�v�rts }D{ s�y { y�v�� � y�v$v � | w$y {�J rts }D{ s�y { y�v ÿ
� s { w L rts � q)v�z � s�y���rts }D{ s�y {��

BA C

�V��a&e~p `�`?o�`5jnh$h�jneA¤ jnoÝ��a�^?jnp~¤¶�~e�c
p�s�y<zNy<z ßG| v ý y�� ��� � { w$y>s�v»w
s�y û � { qm� ê y�p�y ú q<��s�v � y }D{ s�y {�� ��p�s�y���y {�u v þ � � �$v } � | vöY{N|Çý y<zNz |m{ y�v�rts � y�s�v&q)v�w$y { s�z � w
� { � ê y�s�v�y û � ê v$s ��� z � y�����y ý � {2; q)� ��ý y�s � r Cm} ��s�� ê �Tp�y {
� � �Ê{ � � w$y { ¹�y �fê�| w$y�v } y<zN� ê s�y ê�� �¥w�q : y � y { y�v ý y�vhq)� � ��s {�� ��y�����y öY{N|Çý y<zNz |m{ y�v�s�rtr_y {
y�v �3� y { v � y : y � y { y�v ý y�v­zNs�v�w©� þ$~ y { w
s�y öY{N|ã÷ � u �bqmzNzNy ÞD³�­��b���»î±ðfðN�E� �Bp�s�y � s�� ê�� s } z � y
ê s�y {3��þ${ v Cm� s } ye¹�y �fê�| w$y5s�z � w
s�y5¹�y �fê�| w$y �qU?UDÌVî�@ ���A�A¤3�E��ñ�ò �
²?T?>A@�£ ��¢)��£ Un�qU?UDÌVî�@ ���A�P¤¶����ñ�Ìgî�@ ���A�P¤3�E�©Ê�QA²çît��é ÞD³�­��b���»î±ðfðN�E�fÖçò
p�s�y7¹�y �fê�| w$y �qU?UDÌVî�@ ���A�A¤3�E�Ññ�ò q)��z�p ú�ö�{N| �<y<zNz |m{ �Ey {�u v þ � ��� w$y�v öY{N|Çý y<zNz |m{ãÿ q)v�w$y�r
z�s�y_q)� ��} y { � � y�v � s { w ÿ rts � w$y�r ö�{N|Çý y<zNz |m{E÷ � p5q ~ y�s � s { w�w$y {K: y�� | �Aq �N|m{�� ��� {e~ yF�
v�� �fý<� � L y�s�z��$s�y���z � y�s�z9yew$y {2�:| � } y�v�w$y J�| w$yAq ~ z9� ê v$s ���
ÞD³�­��¡���»î±ðfðN���dUx³¶µ&änë�î�W;ÞD³�­��b���»î±ðfðN�E��ñyæ�¤3��²�[¨È5ÈP¢�ðVQ�ðA`D[�XDZDZDZDæ»òyáÞD³�­��¡���»î±ðfðN���dUx³�Åfä ë�î�W�ÞD³�­��b���»î±ðfðN�E��ñyæ�¤3��²�[¨È5ÈP¢�ðVQ�ðN¨$[�oDòDZDZDæ»òyá
Ux³¶µKì��qU?UDÌVî�@ ���A�A¤3�E��ñ�ÌVî�@ ���A�P¤¶���©Ê�QA²çîçì�Ì}ï¶Å
Å\Í Ì(­(ïB´
´.é Ux³�Å�òyá
w�q ý � ��þ³ê${ y�v ÿ w�qmz9z öY{N|Çý y<zNz |m{#Ux³¶µ � | v öY{N|Çý y<zNz |m{-Ux³�Å �8y {#: � ~$~ y {|ö �$����rts ��} y ýA|m} y�v
� s { w ÿ�� y�v$v Uy³FÅ rts }D{ s�y {�� �-z |A� y�s �-Uy³«µ v$s�� ê�� q)��z�q)v�w$y { y�v H�{fþ v�w$y�v��Ey {fê s�v�w$y {�� s�z �
¥�ý � L ��w
� { � ê w$y�v û�� q � ��z-ê �³÷ s�y {�� ë § �

8 r¼y�s�v�y ßj| rt� | z�s � s | v�z ~ y ý s�y ê �$v }�� s�y<w$y { q)� ��ý � ê y ~ y�v ÿ&� s { w�w
s�y �:| � } y�v�w$y7¹�yF�
�fê�| w$y5�Ey {�� y�v�w$y � ¯
²?T?>A@�£ ��¢)��£ Ux�£îÇõG�)¢�î5ÌVî�@ ���A�A¤3�E�Ññ�Ìgî�@ ���A�P¤¶���©Ê�QA²çî���é ÞD³�­��¡���»î±ðfðN���fÖçò
p�s�y<zNy5¹�y �fê�| w$y � �$v u�� s | v$s�y {�� q)v&q)� |m}Iý � {G�qU?UDÌVî�@ ���A�A¤3�E�Ññ�ò �

¹�s ��� y���z�w$y { ¹�y �fê�| w$y õG�)¢�îRÊ8��ñ�ò�� s { w°w
s�y L y � y } �$v } w$y<z ÞD³�­��b��ó»î±ðfðN���¹ð q)��z } yF�
� C z �ãÿf� s�y ~ y { y�s � z�� |m{ w$y { éYs�v ��þ³ê${ �$v } w$y<z H�{ �$�$�$s�y { �$v } z�r_y<� ê q)v$s�zNr���zA�¥p | � ê v��$v
� {fþ
��� z�s�y ý ��z w)�fý ��s�� êAÿL|m~ y�s�v�y>¹�s }D{ q � s | v¾q)��z }D{ �$�$�$s�y { �$v } z � y<� ê v$s�zN� ê y�v H�{fþ v�w$y�v
¥Ét s ÷ s�y { �$v } y�v ÿi8 v$s ö �$����z § r Cm} ��s�� ê s�z �ãÿ �$v�w � s {3�Ê� s�r t q)����y,y�s�v�y<z���y {�~8|m� z�y�s�v�y ô,�¡<
¢�îÇõ¸îÇëA¤�Í�Ö)�»î�²P¤9£ ��ë ��p5q ~ y�s � s { w_s�r t y ê ��y {3� q)���fy�s�v�y � � � s�z � �$v } q)����y { q)r t y ê ��y {B~ y � y�s��
��s }D� y�v ö�{N|Çý y<zNz |m{ y�v } y�r_y���w$y � ��§%r é {3��| � } z � q)���Bz |m{�}D� w
s�y_¹�y �fê�| w$ynw�q ��þ${ãÿ w�qmz9z�q)����y
�Ey {�u y ��� y � y�v öY{N|Çý y<z9z |m{ y�v { y u � { z�s���w
� { � ê �bq)� � y�v � y { w$y�v ÿ �$v�w ~ y � y }D� z�s�y7rts ��ý �$r
� s�y���w$y<z ö�{N|Çý y<zNz |m{ zA�
²?T?>A@�£ ��¢)��£ Uâõ��)¢�îRÊ8��ñO¯�¤��C£ ëãï��ÇòL¤yS��b�RWtðiô7�)¢mîÇõ�îÇëA¤BÍ�Ö)�»î�²A¤�£ ��ë
p�s�ye¹�y �fê�| w$y�v ð|î�¤ ¾ £ ÖmîRUn¥�§�ó�ïÂî�¤ ¾ £ ÖmîRU�¥�§ w
s�y�v�y�v>w$y�r t y<z � zNy �fý y�v ÿn;fC zNy�vx�$v�wxw$y { � ~ �
��{ q } y�w$y<z û�� q � ��z2y�s�v�y<z ö�{N|Çý y<zNz |m{ zA� 6 qm� ê w$y�r � � ��{ � � � | v ð|î�¤ ¾ £ ÖÇîRU³ñ:¤��OT�î�òYu q)v$v�w$y {



� « 3 �2£-*�"R�(��¤0/���8-����£yÄ21D��"$%-� ²7��!��(��")¤i�(�+*�!¶�=5G!#£9:z:v")��!E,.*�!9£¸>A@-�
öY{N|Çý y<zNz |m{u¥ �$v�w°w�q)rts � q)��� ê q)����y ö�{N|Çý y<zNz |m{ y�v ÿ w
s�y_s ê v°w
s { y u��7| w$y { s�v�w
s { y u���{ y � yF�
{ y�v ý s�y { y�v § v$s�� ê�� r_y ê${ �Ey { zN� ê�|m~ y�v � y { w$y�vT�BpG� { � ê y�s�v»y�s�v � qm� ê y<z 6 qm� ê y�s�v&q)v�w$y { �
zN� ê q)� � y�v�� | v õG�)¢mîRÊf��ñ�ò �$v�w ð|î�¤ ¾ £ ÖmîRU³ñ:¤F��T�î�ò � w zNz � z�s�� ê s�v�y�s�v�y�rÑ�Ey {�� y�s�� � y�v û �
z � y�r
v$s�� ê���} y ��wmê${ ��y�s�z � y�v ÿ w�qmz9z7z�s�� ê v$s�� ê�� y�s�v¦q)v�w$y { y {áöY{N|Çý y<zNz |m{ rts � y�s�v�y�r � y�s � y { y�v
õG�)¢mîRÊf��ñ�ò�ý<� s�zN� ê y�v w
s�y ~ y�s�w$y�v L y � y ê ��y_z9� ê s�y ~$�ãÿ �$v�w°w$y {Eð|î�¤ ¾ £ ÖmîRU³ñ:¤F��T�î�ò q)v°y�s�v�y {
� | ��� uE| rtr_y�v»�$v�y {�� q {�� y � y�v � w { y<z9zNy>q)��z } y ��þ³ê${��_� s { w ��p5q ê y {_~ y<w�q {3� y<znw$y { q �N| �
r�q { y�v¦¹�y �fê�| w$ynô ÖmµT¤�ñ|ì¿ì¿ì ò�ÿ w
s�y�y�s�v�y L y � y } �$v } z |A� s�y�y�s�v�y t s ÷ s�y { �$v } q)r � s�y�� |m{��
} q { q)v � s�y {�� �

²?T?>A@�£ ��¢)��£ UIð|î�¤ ¾ £ ÖmîRU³ñ/>D����@ îA�ÂëeªPò
²?T?>A@�£ �'>D����@ îA�ÎëEïÂî�¤ ¾ £ ÖmîRUyñ�ò
²?T?>A@�£ ��¢)��£ U ô Ö)µ�¤MñO¯�¤F�:£ ë�ï��mòL¤�SE�b�¿Wtð�ô,�)¢�îÇõ�îÇëP¤�Í�Ö)�»î�²A¤�£ ��ë
8 rÈw
s�y L y�v�� �fý �$v } w$y { � ö §�v | � êt� y�s � y {¦ý �_�Ey { w$y�� � ��s�� ê y�v ÿE� s { wts�r t&| � } y�v�w$y�v�y�s�v
y �%� qmz uE| rt�$��y ÷ y { y<z L y�s�z��$s�y��$� {xw zNy�v � s�y {��ãÿ w�qmzds�v � ~$~ s���w
�$v } 2�� 3 }D{ q � zN� ê w�q {�} y<z � y���� �
s�z � �$v�wxw
� { � ê w
s�y � ��z ��þ³ê${ �$v } w$y<z �:| � } y�v�w$y�v J�| w$y<zjy {�{ y�s�� ê���� s { w �

� ~$~ s���w
�$v } 2�� 3
¯ L y�s�z��$s�y�� ��þ${ � v � y�v�w
�$v } q)����y {EH�{ �$�$�$s�y { �$v } z�r_y<� ê q)v$s�zNr_y�v

BA BA

vsys20.informatik.uni-hamburg.de:8000

gateway.asta.uni-hamburg.de:9500

ED

C

rzdspc3.informatik.uni-hamburg.de:8000

ÞD³�­��¡���»î±ðfðN�����?é�>?é���é UDé î�á
��ä ë�î�W�ÞD³�­��b���»î±ðfðN�E��ñyæ�¤3��²�[¨È5ÈP¢�ðVQ�ðR²D�¿í
[�XDZDZDZDæ»òyá
>¡ä ë�î�W�ÞD³�­��¡���»î±ðfðN����ñyæ�¤¶��²�[¨È5ÈP¢�ðVQ�ðR²D�¿íDZ
[�XDZDZDZWõkòyá
��ä ë�î�W;ÞD³�­��b���»î±ðfðN�E�Ññyæ�¤¶��²�[¨È5È�ï��P¤�î�WY�yQ�[�om¨EZDZDæ»òyá
U�ä ë�î�W�ÞD³�­��¡���»î±ðfðN����ñyæ�¤¶��²�[¨È5È�ï��A¤�î�WY�yQ�[�om¨EZDZDæ»òyá
î�ä ë�î�W;ÞD³�­��b���»î±ðfðN�E�Ññyæ�¤¶��²�[¨È5È��©óBUÂðR²m�A^
[�XDZDZDZDæ»òyá
�Äì���U?UnÌgî�@ ���A�P¤¶����ñ�ÌVî�@ ���A�A¤3�E�©Ê�QA²çîçì ÅYÍ�­(ïB´
´.é�>mòyá
Uyì��qU?UDÌVî�@ ���A�A¤3�E�Ññ�Ìgî�@ ���A�P¤¶���©Ê�QA²çîçì�Ì}ï¶Å
Å\ÍiÌ}­(ïB´
´.é�>mòyá
Uyì��qU?UDÌVî�@ ���A�A¤3�E�Ññ�Ìgî�@ ���A�P¤¶���©Ê�QA²çîçì ÅYÍ�­}ïL´
´�é î�òyá
�çì��qU?UDÌVî�@ ���A�A¤3�E��ñ�ÌVî�@ ���A�P¤¶���©Ê�QA²çîçì�ïBÅ�Í�­}ïL´�´.é î�òyá
Uyì ð|î�¤ ¾ £ ÖÇîRU³ñ:¤��OT�î�òyá
È5ÈmUE�?¯
��õ¸î�¤9£ ëãï³ñ�ò�ì¿ì¿ì
�çì��ÆîÇõ��)¢�î5Ìgî�@ ���A�P¤3�E��ñ�ÌVî�@ ���A�A¤3�E�[ÊnQ�²Çîçì�ïLÅLÍ�­(ïB´
´.é î�òyá
Uyì ð|î�¤ ¾ £ ÖÇîRU³ñ�ª:�A@ ð|î�òyá
Uyì��ÆîÇõ��)¢�î5ÌVî�@ ���A�A¤3�E��ñ�ÌVî�@ ���A�P¤¶���©Ê�QA²çîçì ÅYÍ�­}ïL´�´.é î�òyá



/���ö���£t7\,.%#£y@y:v���G�©@-£-%98E¤«7(%a5 � « 4

�Äì��ÆîÇõG�)¢�î5ÌVî�@ ���A�P¤¶����ñ�Ìgî�@ ���A�P¤3�E�©Ê�QA²çîçì ÅYÍ�­(ïB´
´.é�>mòyá
Uyì��ÆîÇõ��)¢�î5ÌVî�@ ���A�A¤3�E��ñ�ÌVî�@ ���A�P¤¶���©Ê�QA²çîçì�Ì}ï¶Å
Å\Í Ì(­(ïB´
´.é�>mòyá
û C«÷ ø;WgË]Pg`«ÊaY�JV_lJ
ÊR`«PRTg^ÛWgPRá
L y�s2w$y {zL y ê q)v�w
���$v } � | v � ��z�v&q ê r_y�v � s { w�s�v¦p�y ú qA� ý<� s�zN� ê y�v ý<� y�s � {�� y�v�� | v
� ��z�v&q ê r_y�v>�$v � y { zN� ê s�y<w$y�vT� � �$r¼y�s�v�y�v } s ~$� y<zjw
s�y ÿ w
s�yes�v>w$y {\û � ê v$s ��� z � y�����y,y�s�v�y<z
øG~�ú y u�� y<z	w$y � v$s�y {�� z�s�v�wh�$v�w { y } �$� w){ � | v>y�s�v�y�r øG~�ú y u�� y {fý y�� }D�j| w$y {#{�} y �L|m{3� y�v |
� y { w$y�v u?C v$v�y�vT��p�s�y<zNy � ��z�v&q ê r_y�v�r þ zNzNy�v�v&q �fþ${ ��s�� ê q)��� ê s�rÄ�Ey {�� y�s�� � y�v t q)����q ~ �
} y � q)v } y�v°�$v�w ~ y ê q)v�w$y�� �7� y { w$y�vT� L y�s�¹�y �fê�| w$y�v&q)� ��{ � � y�v¦q)� � y�v �3� y { v � y øG~�ú y u�� y
r þ z9zNy�v¦w
s�y<zNy } y�v&q)� � s�yn� |mu q)��y � � �Ê{ � � ynw
� { � ê y�s�v�y�v�y�v � z�� { y<� ê y�v�w$y�v ��{ ���%�Aq � � ê �
L � | � u q ~$} y � q)v } y�v � y { w$y�vT� � ��� ê y�s�v$s } y�¹�y �fê�| w$y�v ÿ w
s�yty { z � w
� { � ê w
s�y_y�v �3� y { v � y
: y � y { y�v ý s�y { �$v }Ëý � { ��y {3��þ$} �$v } z � y ê y�v ÿ�� s�y7y �%� q�w
s�ye¹�y �fê�| w$y õG�)¢mîRÊf��ñ�ò�ÿ&u?C v$v�y�v
� ��z�v&q ê r_y�vty {fý y�� } y�v ÿ y�v � z�� { y<� ê y�v�w ý � { p�y � v$s � s | v�s ê${ y {tû � ê v$s ��� z � y�����y�s�r�y�v �3� y { v
�
� y�v � ���T�

� �$r ý<� y�s � y�v } s ~$� y<z � ��zNv&q ê r_y�v ÿ w
s�yGv$s�� ê�� s�v�w$y {{û � ê v$s ��� z � y�����y5w$y<z øG~�ú y u�� y<z
w$y � v$s�y {�� z�s�v�w ÿ z | v�w$y { v�y { z � w
� { � ê w$y�vhy�v �3� y { v � y�v � � }D{ s ¬ y�v � z � y ê y�v u?C v$v�y�v ÿ ý �$r
L y�s�z��$s�y��Bw
� { � ê y�s�v�y�v 6 y �fý<� y {�u�� y ê ��y { � û�| ��� ê y t y ê ��y {7u?C v$v�y�v ÿ r þ z9zNy�vÃq ~ y { v$s�� ê��
~ y ê q)v�w$y�� ��� y { w$y�vT�W§%v � v � y�v�w
�$v } y�v ÿ w
s�y�y�s�v�y ê�|Çê y :j|m~ ��z �fê y�s � q)� ��� y�s�z9y�v�r þ z9zNy�v ÿ
u q)v$v�w�q)rts � q)� � z | ��� ê y � ��z�v&q ê r_y�v�y ÷ �$��s ý s �G{ yAq } s�y {���� y { w$y�vT� p | � ê s�v t\w ����y�v ÿ s�v
w$y�v�y�v�r�q)vnz�s�� êËê s�v { y�s�� ê y�v�w�q)� � w�qmz 6 y �fý<� y {�u �Ey { �bqmzNzNy�v u q)v$v | w$y { w$y�vny {fêDCÇê�� y�v
� � �Ê� q)v�w ��þ${ w
s�y � ��z�v&q ê r_y ~ y ê q)v�w
���$v }_|Çê v�y ê s�vhv$s�� ê�� q)��z } y { y<� ê��3� y {�� s }D� q)v�z�s�y ê��ãÿ
s�z � r�q)vhv$s�� ê�� w�q ý � } y ý<� �$v } y�vT��p5qmw
� { � ê s�z � w�qmzKé { ��y { v�y�v>�$v�w�w�qmzKé { z � y�����y�v�� | v
u ��y�s�v�y { y�v L y�s�z��$s�y���y�v°s�vÃp�y ú q<��w
s�y<z ~ y ý»þ$} ��s�� ê zNy ê${ ��s�y�����y�s�� ê�� y { q)��z ~ y�s�z��$s�y���z � y�s�zNy
~ y�s�r : ¹�§ ÿW~ y�s$w$y�r ú y<w$y { y�v �3� y { v � y � � ��{ � � w
� { � ê y�s�v�y�v ��{ ���%�Aq � � ê � L � | � u �$r } y ~ y�v
zNy�s�v�r7��zNzA�

p�y {�L y { y�s�� ê w$y { � ��z�v&q ê r_y ~ y ê q)v�w
���$v } s�z � v | � ê s�vxw$y { éYv �«� s�� u ���$v }yÿ z | w�qmzNz
w
s�y,y�v ��}çþ � � s } yt¹�y�v } y,w$y { � ��z�v&q ê r_y�v�v | � ê v$s�� ê���} y } y ~ y�v � y { w$y�v u q)v$vT� L s�z ê y {
z�s�v�w w
s�y ��| � } y�v�w$y�v � ��z�v&q ê r_y � z |Çý ��z�q } y�v�y ÷ y�rt�$�bq { s�zN� ê���ý ��z w)�fý ��s�� ê s�v¦p�y ú q<�
w$y � v$s�y {�� ¯

± ¯�¤��)��¤B­��¡�Çï$�¡�Âõ ¾ �E£�@ îRUDÍ�Ö)�»î�²A¤�£ ��ë ¯Wp�s�y � ��z ��þ³ê${ �$v } w$y {tõ��E£ ëÎñ�ò �%¹�y �fê�| w$y | w$y { w
s�yé {fý y�� } �$v } w$y<zjy { z � y�v�s�rt�$��s ý s � y�v>��s {�� ��y�����y�v öY{N|Çý y<zNz |m{ z2s�z �-� y ê � } y<zN� ê �bq } y�vT�
± ë ��ëãð�¤F��TP��¤B­��¡���»î±ðfðN��� ¾ �E£�@ îRUDÍ�Ö)�»î�²A¤�£ ��ë ¯
p�s�y\é {fý y�� } �$v } y�s�v�y<z-��s {�� ��y�����y�v ö�{N|Çý y<z3�
z |m{ z2s�z �-� y ê � } y<zN� ê �bq } y�vT�

± Å¥��ÌVîÇõG�m¤�î5ÌgîFªÔîm�ÆîÇëP�»î¡ë7@ ��ðfð¿Í�Ö)�»î�²A¤�£ ��ë ¯ L y�sBy�s�v�y�r¸qmz���v�� ê${N| v�y�v � � ��{ � ��uE| v$v � y
w�qmzóé {�} y ~ v$s�z�v$s�� ê�� q)��zLy�v �3� y { v � y : y � y { y�v ý{þ$~ y {�} y ~ y�v � y { w$y�v ÿ ý �$r L y�s�z��$s�y��
� y�s���w$y {ÕÞD³ � � ���xv$s�� ê�� �Ey {3��þ$}D~ q {	� q { �

û C«ù GIJVNÈú�d9Y�ØRHK^ÛJVNXTRJ
Â�`©É=ü
p�y ú qA� ê q � y�s�v�y�vÆy�s } y�v�y�v J�| rt�$s���y { v&q)r_y�v�z UÂî�³3�yQW�çÿ w$y {_wmê v$��s�� ê=ý �­�Ey {�� y�v�w$y�v
s�z �e� s�y�w$y {�³3�<¢m�P� w$y<z s p ß ��é {Rþ$~ y { zNy �fý<� p�y ú qA��� ß �bqmzNz9y�v ÿ w
s�y_s�v°y�s�v�y�r t s���y ÿ w�qmz
w$y�v 6 q)r_y�vhw$y { y�v �fê q)� � y�v�y�v ß �bqmzNzNyj�$v�wnw
s�y¸éYv�w
�$v }�ì´Ux³d��{xw)}D�ãÿ s�v s q<�DqW� L � � y<� | w$yD�é { y {fý y�� }D� w�q ~ y�s ý<� s�z9� ê y�v ý y�s � ��s�� ê	ý<� y�s s q<�DqW� ß �bqmzNzNy�v ÿ w
s�y�w�q)v$v¦q)� �N| r�q � s�zN� ê s�v



� ¿A¢ �2£-*�"R�(��¤0/���8-����£yÄ21D��"$%-� ²7��!��(��")¤i�(�+*�!¶�=5G!#£9:z:v")��!E,.*�!9£¸>A@-�
L � � y<� | w$y � y�s � y {fþ$~ y { zNy �fý<�Y� y { w$y�vT�Dp�� { � ê p�s { y u�� s��Ey�v,� w z9z � zNs�� ê w$y {\J�| rt�$s���y { q ~ y {
q)��� ê z | z � y���y { v ÿ w�qmzhv�� {_s qA�mqW� J�| w$y�y {fý y�� }D��� s { w | w$y { w
s�y<zNy {�J�| w$y�y {fê q)� � y�v
~ ��y�s ~$� �&p | � ê s�r 6�|m{ r�q)� � q)���¥y {fý y�� }D� y { q)��zjy�s�v�y { p5q � y�s ÎCî�@�@ �³ì´Ux³ w
s�y ý<� y�s ß �bqmzNzNy�v
ÎGî�@¨@ �³ìk��@ �ãðfð �$v�w ÞD³�ÎGî�@¨@ �³ìk��@ �ãðfð �
@�£ ë?ÇîUÂî�³3�yQW�	ÎGî�@¨@ �³ì´Ux³
@�£ ë�6�ÎCî�@�@ �³ìk��@ �ãðfð
@�£ ë�6]ÞD³�ÎCî�@�@ �³ìk��@ ��ðfð
p�s�y ß �bqmzNzNy ÎGî�@¨@ �³ìk��@ ��ðfð y�v � z�� { s�� ê�� w$y {�ß �bqmz9zNy ÿ � | v>w$y { y�s�v�y5� |mu q)��ye§«v�z � q)v ý y {fý y�� }D�
� s { w �Dp�s�y ß �bqmzNzNy ÞD³�ÎGî�@¨@ �³ìk��@ �ãðfð y�v � zN� { s�� ê�� y�s�v�y�r öY{N|ã÷ � ÿ w�qmzYw$y�v_y�v �3� y { v � y�v � � }D{ s ¬
q)� � y�s�v øG~�ú y u�� y { r Cm} ��s�� ê�� � � y�v$v>y�s�v�y ß �bqmzNzNy�w
s�y ~ y<z | v�w$y { y�v�éYs } y�v�z9� ê q ��� y�vx� | v
p�y ú qA� � s�y�¹>s }D{ q � s | vh�$v�w�qmz���v�� ê${N| v�y � � ��{ � � yj�Ey {�� y�v�w$y�vxz | ��� ÿ r7��zNz-z�s�y�q)� � w
s�y<zNy
� y�s�zNy þ$~ y { zNy �fý<�_� y { w$y�v ÿ �$rÎy�v � z�� { y<� ê y�v�w ý � � �$v u�� s | v$s�y { y�vT��§%v©p�y ú q<� u?C v$v�y�v
q ~ y { q)��� ê�s q<�DqW� ß �bqmzNzNy�v�s�v � y }D{ s�y {��5� y { w$y�v ÿ8� s�y ý �$r L y�s�z��$s�y��dw
s�y�q)��z�w$y�r s p ß �
û s�y u?C v$v�y�v¦z |m} q { y�v �3� y { v � y : y � y { y�v ý y�v ÿ y �%� q�q)��z ö q { q)r_y � y {_~ y�s�y�s�v�y�rÛ¹�y �fê�| �
w$y�v&q)� ��{ � ��ÿ y {fê q)� � y�v��$v�w>z | y�s�v�y�v � y�s��dw$y { p�y ú qA��� t �$v u�� s | v&q)��s �xw)� v�� �fý y�vT�8¹�y �fê�| �
w$y�v&q)� ��{ � � y � y { w$y�vhw�q)v$v�y�v �3� y { v � q)��z } y ��þ³ê${��ãÿ�|Çê v�yGw�qmzNz�w
s�y s q<�DqW� ß �bqmzNzNy ~ y � ��zNz �
q)� � ��y {�� y�s����$v } � |m{�~ y { y�s � y �_� � { w$yD� � ����y { w
s�v } z u?C v$v�y�v©z�s�y u y�s�v�y�¹>s }D{ q � s | v | w$y {
qmz���v�� ê${N| v�yG¹�y �fê�| w$y�v&q)� �Ê{ � � y2�Ey {�� y�v�w$y�vn�$v�w � � }D{ s ¬ yjq)� � p5q � y�v � y���w$y { z�s�v�w�v$s�� ê��
r Cm} ��s�� ê �é�z,s�z � q)��� ê r Cm} ��s�� êAÿ y�v �3� y { v � y : y � y { y�v ý y�v¦q)� �j~ y<z � y ê y�v�w$y s q<�DqW� ß �bqmzNzNy�v ý �
y {fý y�� } y�vT��p�y { p�y ú qA��� J�| rt�$s���y { s�z � s�v²w$y {u; q } y ÿ w
s�y öY{N|»÷ ��� ß �bqmz9zNy>v�� { q)��znw$y {ìk��@ ��ðfð �%p5q � y�sBy�s�v�y {Ks qA�mqW� ß �bqmz9zNy ý � y { z � y�����y�v ÿ z�s�ytr7��zNz7q)��z | v$s�� ê�� y�s�v$r�q)�Ls�v û�| � { �
�<y<� | w$y�� |m{ ��s�y } y�vT� � �$r L y�s�z��$s�y�� u q)v$v�r�q)v�y�s�v ö�{N|»÷ ��w$y {¶ß �bqmzNz9y ³¶�A¢)�Äì�TA¤�£�@ ì Pwî<��¤¶���
y {fý y�� } y�v>�$v�w�w�q)rts � ��y u��N|m{ y�v�y�v �3� y { v � y {fý y�� } y�v ÿaý � }D{ y�s � y�v>�$v�w�rts }D{ s�y { y�vT�
@�£ ë?ÇîUÂî�³3�yQW�~³3�A¢)�Äì�TA¤9£�@ ì Pwî<��¤¶���Ñìk��@ ��ðfð
@�£ ë�6]ÞD³OPGî<��¤3�E�Ñìk��@ �ãðfð
� s�y {3��þ${�} s ~$� y<z�q)����y { w
s�v } zBy�s�v�y�é�s�v�zN� ê${xw v u �$v } ¯ L y�s$v$s�� ê���� y�s � y { q ~ ��y�s ��~ q { y�v ß �bqmz3�
zNy�v ¥ ô ëW�?@´§ s�z � w
s�y<zdv$s�� ê�� r Cm} ��s�� êAÿD� s�y ý �$r L y�s�z��$s�y�� ~ y�s$w$y {\ß �bqmzNzNy ³3�<¢m�Îì�@ �Âëãïyì ¯�¤F�:£ ëãï �
û CFE�û Ü#N¼d«ábN¼`eY�Y�ËÀZ]`«N\Z
p�s�y	y {fý y�� }D� y�v ß �bqmz9zNy�v u?C v$v�y�v�q)v�z9� ê ��s�y � y�v�wn� | v ú y<w$y�r } y �~CÇê v$��s�� ê y�v s q<�DqW�%§%v � y { �
� { y � y { q)��z } y ��þ³ê${��n� y { w$y�vT�2pGs�y ß �bqmzNzNy ÿ s�v­w$y { w
s�y ý � { � ��z ��þ³ê${ �$v } uE| rtr_y�v�w$y
õ��E£ ë.¥�§ �%¹�y �fê�| w$y�y�v �fê q)� � y�vÐs�z �ãÿ r7��zNz>q)����y { w
s�v } zxy ~ y�v � q)����z�rts ��UÂî�³3�yQW��þ$~ y { zNy �fý<�
�L|m{ w$y�v�zNy�s�vT��¹�s � w$y { p�s { y u�� s��Ey <�@mu q)v$v�q)v } y } y ~ y�v � y { w$y�v ÿ w�qmzNz�w
s�y<zNy ß �bqmz9zNyjv�� {
� |mu q)� �Ey {�� y�v�w$y � �$v�w�v$s�� ê�� y�v �3� y { v �G{ y � y { y�v ý s�y {��j� s { w �
@�£ ë?ÇÂ³3�<¢)�W�E<�@�¯�¤3�)��¤�T?²Îì´Uy³
@�£ ë?ÇÂ³3�<¢)�'¯�¤��)��¤�T?²
p�s�y õ��E£ ëÂñ�ò �%¹�y �fê�| w$y � s { w�� | r½p�y ú q<��� J�| rt�$s���y { z | �Ey {xw v�w$y {��ãÿ w�qmzNz5q)� �N| r�q � s�zN� ê
y�s�vh� | ��q } y { �%p5qmy�r | v } y<z � q {�� y � �$v�whw�q { s�v�y�s�vh��s {�� ��y�����y {�ö�{N|Çý y<zNz |m{ q)v } y���y }D�2� s { w ÿ
�L| w
� { � ê w
s�y¸é {fý y�� } �$v } w$y<z2y { z � y�vh��s {�� ��y�����y�v ö�{N|Çý y<zNz |m{ z ��þ${ w$y�v öY{N|m}D{ q)rtrts�y { y {
��{ q)v�z��&q { y�v � s�z � � � ~ y { w$y�v ö q { q)r_y � y {E<�²�®¶­$����¤yÇüu q)v$v�w$y {�ö�|m{�� w
s�y<zNy<z�� | ��q } y { �
p5qmy�r | v�z ~ y<z � s�rtr �j� y { w$y�vT�



/��wv�v?����")%2,�>A@#!9â#%-�x7}%t5G��% � ¿ �

@�£ ë?ÇÂ³3�<¢)�'¯�¤��)��¤�T?²¶<�²�XDZDZDZ
� s { wew$y {Cö q { q)r_y � y {(<�² v$s�� ê�� q)v } y } y ~ y�v ÿW� s { w�w$y { � | ��q } y { �%p�qmy�r | v�q)� �&­$����¤T\DZ)]Aí
} y<z � q {�� y � � 6 q �fþ${ ��s�� êhu?C v$v�y�v�v | � ên� y�s � y { y ö q { q)r_y � y { q)v } y } y ~ y�v � y { w$y�v ÿ w
s�yG� | v
w$y { r�q)s�v ¥�§ �%¹�y �fê�| w$y,q)��z } y���y<zNy�v��$v�wh�Ey { q {�~ y�s � y �	� y { w$y�v ÿ w | � ê w
s�y<zNy {�ö q { q)r_y � y {
r���z9z ÿ$� y�v$v�y { q)v } y } y ~ y�v � s { w ÿ w$y { y { z � y5zNy�s�vT�

8 rßy�s�v öY{N|m}D{ q)rtrÛ�Ey {�� y�s�� � q ~ �bq)� � y�v ý � �bqmzNzNy�v ÿ r þ zNz9y�v¦q)� � w$y�v ~ y � y�s���s }D� y�v
: y<� ê v�y { vÃy ~ y�v � q)����z�� | ��q } y { �%p5qmy�r | v�z_q)� � y�v � z�� { y<� ê y�v�w$y�v ö�|m{�� z } y<z � q {�� y ��� y { �
w$y�vT�)pGs�y<z u q)v$v,z |P�L|Çê �$q)��zdy�s�v�y�rüp�y ú q<��� öY{N|m}D{ q)rtr ê y { q)��z¥q)��zYq)��� ê � | v�w$y {(ßG| r��
r�q)v�w |Çý y�s���y�q)��z } y � q)v � y { w$y�vT�T� | v�w$y {2ßG| rtr�q)v�w |Çý y�s���ynq)��z u q)v$v�w$y { � | ��q } y { �
p5qmy�r | vxrts � w$y�r �:| � } y�v�w$y�v L y � y ê � } y<z � q {�� y �	� y { w$y�vT�
ðRTÂë?ÇÐ¢W�RQA�ãïÂîm�YXDZDZDZ
� | ��q } y {Y~ y�v�� �fý<� w
s�y 8 r } y ~ �$v } zN�mq { sbq ~ ��y ëY´)µ�¯�¯i­Dµ�Ê9Î q)� � w$y�r ú y � y�s���s } y�v�� |mu q)��y�v
: y<� ê v�y {ãÿ �$r ß �bqmzNzNy�v
� J�| w$y ý � � v�w$y�vT��p5qey<z ~ y�s��Ey {�� y�s�� � y�v � v � y�v�w
�$v } y�v ý<� y<� u �
r w¡� s } zNy�s�v u q)v$v ÿ w$y�v û�| � { �<y<� | w$yew$y {�ß �bqmz9zNy�v�v$s�� ê�� q)� � q)����y ~ y � y�s���s }D� y�v : y<� ê v�y {
ý ���Ey {�� y�s���y�v ÿ�} s ~$� y<zLw
s�yj¹ Cm} ��s�� ê$u y�s �ãÿ�� y�s � y { y5·G��y�����y�v ��þ${ w
s�y û ��� ê yGv&qm� êÑß �bqmzNzNy�v
q)v ý � } y ~ y�vT��p�s�y<zNyn·G��y�����y�v u?C v$v�y�vÃz |P�L|Çê �L��y {fý y�s�� ê v$s�zNzNyhq)� � w$y�rñ� |mu q)��y�v : y<� ê �
v�y { q)��z	q)��� ê y�v �3� y { v � y : y<� ê v�y { zNy�s�vT�³é�v �3� y { v � y : y<� ê v�y { r þ zNzNy�vxw�q ~ y�s�q)����y { w
s�v } z
þ$~ y {uSA¤¶¤�² q)v�z�� { y<� ê�~ q { zNy�s�v��$v�w ý �$r L y�s�z��$s�y��-y�s�v�y�v � y ~ zNy { �Ey {_| w$y { y�s�v�y�v©q)v
�
w$y { y�v°� | ��q } y { �%p5qmy�r | v¦q)� � w$y�rßy�v � z�� { y<� ê y�v�w$y�v ö�|m{��,~ y ��{ y�s ~ y�vT��§«r �:| � } y�v�w$y�v
L y�s�z��$s�y�� � y { w$y�v�w
s�y û ��� ê r Cm} ��s�� ê$u y�s � y�v ��þ${ w$y�v�� | ��q } y { �%p5qmy�r | v��$rÑw�qmzj� |mu q)��y
��y {fý y�s�� ê v$s�z È�SP��õ¸î�ÈÄõ�Q¿<%�<�.UÂî �$v�wxw$y�v�y�v �3� y { v � y�v : y<� ê v�y {¶@(£ ë y {�� y�s � y {�� �
ðRTÂë?ÇÐ¢W�RQA�ãïÂîm�YXDZDZDZm<%� ô @ îD[¨È5È5È�SP��õ¸î�ÈÄõ�Q¿<%�<�.UÂî�È'<%�'SA¤«¤�²�[¨È5È�@(£ ë�[�oDZDZDZ
û CFE«E ÇÈHKPRË\ü¼ÊgNOêeP¸h=WRPgá«J
P
p�s�y ~ s�z ê y { s } y�v � ~ zN� ê v$s ��� y ê q ~ y�v7z�s�� ê rts � w$y�vié {�� y�s � y { �$v } y�v�� | v s qA�mq ~ y � qmzNz � �<§«v
w$y�vxr_y�s�z � y�v t\w ����y�vxs�z � y<z } y����$v } y�v ÿ w
s�y L y�v�� �fý �$v } r Cm} ��s�� ê z � s�v � �$s � s�� ý � } y<z � q)���
� y�v��$v�wÃw
s�y û y�r�q)v � s u w�q { q)v ý � |m{ s�y�v � s�y { y�v ÿY� qmz,r�q)v©q)��z s q<�DqW� öY{N|m}D{ q)rtrts�y { y {
y {�� q {�� y�v �Kþ${ w$yD� � ~ y { y<z } s ~$� q)��� ê¦t7w ����y ÿ s�v�w$y�v�y�v ÿ q)��z � y<� ê v$s�zN� ê y�v H�{fþ v�w$y�v
| w$y { q)��z � y�s � r�q)v } y�� ÿ w
s�y<z�v$s�� ê�� y {�{ y�s�� ê��2� y { w$y�v uE| v$v � y ÿ q)� � y { w$y�r } s ~$� y<z�y�s�v$s } yéYs�v�zN� ê${xw v u �$v } y�v�s�v�p�y ú qA� } y } y�v þ$~ y { w$y { v |m{ r�q)��y�v���y {�� y�v�w
�$v } � | v s qA�mq
�8p�s�y
�:| � } y�v�w$y � � � s�z � �$v }�u q)v$v���y�s�w$y {,u y�s�v�y�v � v�z�� { ��� ê q)� � � | ����z �xw v�w
s }Du y�s � y {fê y ~ y�v ÿ
�Ey { z���� ê�� q ~ y { r Cm} ��s�� ê z � q)����y ~ y u q)v$v � y�v L y<z | v�w$y {fê y�s � y�v�q)� ��ý � ý�wmê ��y�vT�

± ��s�y���y ß �bqmzNzNy�v�s�v�w$y�v û�� q)v�w�q { w ~ s ~ ��s |m�fê y u y�v�� | v s q<�Dqtz�s�v�w�v$s�� ê��j� y�s � y { q ~ �
��y�s ��~ q {à¥ ô ëW�?@´§�ÿ z |ùý �$r L y�s�zN�$s�y��Gw
s�y ß �bqmzNzNy ¯�¤F�:£ ëãï ��p5q°w$y { ¹�y<� ê q)v$s�z�r���z ÿ
rts � w$y�rJs�v°p�y ú qA� ö�{N|»÷ ��� ß �bqmzNz9y�vÃy {fý y�� }D��� y { w$y�v ÿ q)� � w$y { � ~ ��y�s � �$v } � | v
w$y { � |mu q)��y�v ß �bqmzNzNy ~ y { � ê��ãÿ s�z � w
s�y<zNy {���þ${ v$s�� ê�� q ~ ��y�s ��~ q { y ß �bqmzNzNy�vhv$s�� ê�� q)v
�
� y�v�w ~ q { ��p�y�r_y�v � z�� { y<� ê y�v�w u?C v$v�y�v¦� | v¦w
s�y<zNy�v ß �bqmzNzNy�v u y�s�v�y�y�v �3� y { v � y�v
: y � y { y�v ý y�v�y {fý y�� }D�j� y { w$y�vT� 8 rÇw
s�y<zNyEéYs�v�zN� ê${xw v u �$v } ý �x�$r } y ê y�v ÿ s�z � w
s�y
L y�v�� �fý �$v } � | v ��{ q)�$�8y { � ß �bqmzNzNy�v�v Cm� s } ��p5q ~ y�s � s { w��fy { � }D}D{ y } q � s | v�y�s�v�y
§«v�z � q)v ý w$y { y�s } y�v � ��s�� ê y�v ß �bqmz9zNy ¥�ý �$r L y�s�z��$s�y�� ¯�¤��C£ ëãï.§ s�vty�s�v�y { z�s�y��$r } y ~ y�v
�
w$y�v ß �bqmzNz9y��Ey {�� q)� � y �u¥�ý �$r L y�s�zN�$s�y��¥y�s�v�y ß �bqmzNzNy µ}U$�Æî±ðfð|î�§ �fpGs�y,�$r } y ~ y�v�w$y



� ¿ ª �2£-*�"R�(��¤0/���8-����£yÄ21D��"$%-� ²7��!��(��")¤i�(�+*�!¶�=5G!#£9:z:v")��!E,.*�!9£¸>A@-�
ß �bqmz9zNy ~ s���w$y � w�q ~ y�s�w
s�y û � ê v$s ��� z � y�����y�w$y { y�s } y�v � ��s�� ê y�v ß �bqmzNzNydv&qm� ê�| w$y { z � y���� �
y�s�v�y wmê v$��s�� ê y û � ê v$s ��� z � y�����y ý � { ��y {3��þ$} �$v } �E� | vnq)� � y�vns�z � v�� { w
s�y2�$r } y ~ y�v
�
w$y ß �bqmz9zNy-rts � s ê${ y {�C¡¬ y�v � ��s�� ê y�v û � ê v$s ��� z � y�����yjv�� �fý<~ q { �ÂéYs�v_¹�y �fê�| w$y�v&q)� �Ê{ � �
u q)v$v � | v�w$y { �$r } y ~ y�v�w$y�v ß �bqmzNzNyhq)v w$y�v�y�v � z�� { y<� ê y�v�w$y�v»¹�y �fê�| w$y�v&q)� � �
{ � � w$y { y�s } y�v � ��s�� ê y�v ß �bqmzNzNy � y�s � y {�} y���y�s � y �-� y { w$y�vT�
§%r±�Ey {�� y�s�� � y�v ö�{N|m}D{ q)rtr
� y { w$y�v�w�q)v$v�§%v�z � q)v ý y�vnw$y {���{ q)�$�8y { � ß �bqmzNzNy ~ y�v�� �fý<�ãÿD��þ${ w
s�y	v��$vny�v �3� y { v � y
: y � y { y�v ý y�v ¥�ý �$r L y�s�z��$s�y�� ÞD³¶µfU$�£î±ðfð|î�§ y {fý y�� }D�	� y { w$y�v u?C v$v�y�vT�

± é ~ y�v�z | z�s�v�w�¹�y �fê�| w$y�v ÿ w
s�ytq)��zGô ë)�?@ w$y u �bq { s�y {�� z�s�v�w ÿ v$s�� ê�� s�v�w$y {Rû � ê v$s ��� �
z � y�����yey�s�v�y {{öY{N|ã÷ ��� ß �bqmzNzNyey�v �fê q)� � y�vT�

± �Bq { sbq ~ ��y�v_y�s�v�y<z øG~�ú y u�� y<z��bqmz9zNy�v,zNs�� ê v$s�� ê�� y�v �3� y { v �/ý � }D{ y�s � y�v ÿ w�qjw
s�y öY{N|ã÷ ���
ß �bqmz9zNy�v�� { ¹�y �fê�| w$y�v ý �$rJy�v �3� y { v � y�v � � }D{ s ¬¦~ s�y � y � � p�s { y u�� y � � }D{ s ¬ y�q)� �
�Bq { sbq ~ ��y�v�z | ��� � y�v�q ~ y {	|Çê v�y ê s�v>�Ey { rts�y<w$y�v � y { w$y�vT�

± p�y {mH y�� � �$v } z ~ y { y�s�� ê � | v°z � q � s�z9� ê y�v��Bq { sbq ~ ��y�vÃs�z � w
s�yt��s {�� ��y�����y�¹�qmzN� ê s�v�yD�û s�y � y { w$y�v�v$s�� ê�� rts � rts }D{ s�y {�� � 6 qm� ê y�s�v�y { ¹�s }D{ q � s | v � y { w$y�v ~ y�s�r � � }D{ s ¬
q)� � z | ��� ê y�z � q � s�zN� ê y�vx�Bq { sbq ~ ��y�v�q)��z | y�� � �C�&q)v�w$y { y � y {�� y�q)��z } y } y ~ y�vT�

± p�s�y7¹�y �fê�| w$y�v�w$y {-ß �bqmzNzNy Ë2>$³kî<��¤-� y { w$y�v�q)����y<z9q)r � � | v�y�s�v�y {¸öY{N|»÷ ��� ß �bqmz9zNy
þ$~ y { zN� ê${ s�y ~ y�v©�$v�w©q)v©w�qmzty�v �3� y { v � y øG~�ú y u��t� y�s � y {�} y���y�s � y � � 6 s�� ê��Iý �$��y �fý<�
w�qmw
� { � êh� s {�u y�v�z�s�y � s�yjy�v �3� y { v � y : y � y { y�v ý y�v ÿ w | � ê w
s�y } y �L|Çê v � y û y�r�q)v � s u
w
s�y<z9y {9ß �bqmzNzNy�v�s�z � �Ey {xw v�w$y {�� �

± s q<�Dq�y { r Cm} ��s�� ê��26 y ~ y�v$� w � ��}Du y�s � w
� { � ê � ~ zN�&q)� � �$v } � | v �óê${ yAqmw$z�q)��zGw$y�r
y�s } y�v � ��s�� ê y�v ßj| v ��{N| ��� � ��z9zA�e§«vüp�y ú q<� � s { w 6 y ~ y�v$� w � ��}Du y�s ��þ$~ ��s�� ê y {�� y�s�zNy
w
� { � ê ��s {�� ��y�����y öY{N|Çý y<zNz |m{ y�v�y { zNy �fý<� � � ��z H�{fþ v�w$y�v w$y {mßj| rt�&q � s ~ s���s �xw)�áý �
s q<�Dq,�$v�whq)��z-� { q u�� s�zN� ê y�v � ~ y { ��y } �$v } y�v ¥�ý � L ��r�qm� ê�� w
s�y öY{N|m}D{ q)rtrts�y { �$v }
� | v L y�v�� �fý y {N|m~ y {V��w � ê y�v²s�v s q<�Dq�s�v � y�v�z�s��Ey�v H y ~${ q)��� ê � | v �óê${ yAqmw$z §�ÿ s�z �
w
s�yj��y {�� y�v�w
�$v } w$y {~ß �bqmz9zNy Ê�S��ÆîA��U q)��� ê s�v�p�y ú q<� � y�s � y {fê s�v�r Cm} ��s�� ê ��p | � ê
w
s�yx��y {�� y�v�w
�$v } � | v �óê${ yAqmw$zns�v»y�s�v�y�rÎ��s {�� ��y�����y�v öY{N|Çý y<zNz |m{_��þ³ê${�� w�q ý � ÿ
w�qmz9z�s�v_w
s�y<zNy�r±��s {�� ��y�����y�v ö�{N|Çý y<zNz |m{ r_y ê${ y { y ßj| v ��{N| ��� �yþ zNzNy�y ÷ s�z � s�y { y�vT�ÎéYs�v�y
z9y ¦ ��y�v � s�y�����y L yAq {�~ y�s � �$v } w$y { y�s�v } y ê y�v�w$y�v � � ��{ � � y�s�z � w�q)rts � v$s�� ê�� r_y ê${
} y �Gwmê${ ��y�s�z � y � � öY{N|m~ ��y�r_y ��{ y � y�v ~ y�s�w$y { ¹>s }D{ q � s | vÐq)� � ¯ L y�s�w$y { ¹�s }D{ q � s��
| v�y�s�v�y<ze��s {�� ��y�����y�v öY{N|Çý y<z9z |m{ z uE| rtr � y<z ý ���$v � y { zN� ê s�y<w
��s�� ê y�rß��y {fê q)� � y�v ÿ
ú yxv&qm� ê w$y�r |m~ w$y { ��s {�� ��y�����y ö�{N|Çý y<zNz |m{ q)� � y�s�v�y�vÆq)v�w$y { y�v : y<� ê v�y {�~³ý<� �
� ê ��zNs u q)��s�zN� ê y�v öY{N|Çý y<zNz |m{-~ y � y }D�-� s { w | w$y { v$s�� ê�� � L ��y�s ~$� w$y { ��s {�� ��y�����y öY{N| �
ý y<z9z |m{ q)� � w$y�r } ��y�s�� ê y�v : y<� ê v�y {ãÿ�~ ��y�s ~$� w
s�yG��y {�~ s�v�w
�$v }�ý ��w$y�rºq ~$} y<z��&q)���
� y�v�y�v ßj| v ��{N| ��� � ��zNz � y�s � y {fê s�v­y {fê q)� � y�vT� � y<� ê zNy�� � w$y { ��s {�� ��y�����y öY{N|Çý y<z9z |m{
q)����y { w
s�v } ztq)� � y�s�v�y�v�q)v�w$y { y�v : y<� ê v�y {ãÿ�� y<� ê zNy�� ��ý<� q { w�qmz �óê${ yAqmw�� øG~�ú y u��
y ~ y�v � q)����z�w$y�v : y<� ê v�y {ãÿ w$y { y�s } y�v � ��s�� ê y �óê${ yAqmw ~ ��y�s ~$� q ~ y { q)� � w$y�rÏq)� � y�v
: y<� ê v�y { �fp�s�ye��y {�~ s�v�w
�$v }Éý �>s ê r } y ê�� �Ey { � |m{ y�vT��p�s�y7¹>s }D{ q � s | v�� | v>��s {�� �
�
y�����y�v öY{N|Çý y<zNz |m{ y�v ÿ w
s�y �óê${ yAqmw�� øG~�ú y u�� yny�v �fê q)� � y�v ÿ z | ��� � y_w�q ê y { �Ey { rts�y<w$y�v
� y { w$y�vT�

± ¹�s � w$y { éYs�v ��þ³ê${ �$v } w$y<z s p ßâ� � �-� � { w$y ��þ${\s qA�mqeq)��� ê w
s�y-��y {�� y�v�w
�$v } � | v
s�v$v�y { y�v��$v�wx� |mu q)��y�v ß �bqmz9zNy�v�w$y � v$s�y {�� ��pGs�y<z9y�z��8y ý s�y�����y�v ß �bqmzNz9y�v � y { w$y�v�s�v
p�y ú q<��w$y {fý y�s � v$s�� ê�� q)v } y�r_y<z9zNy�v ~ y ê q)v�w$y�� � �



/��wv�v?����")%2,�>A@#!9â#%-�x7}%t5G��% � ¿ «

± p�s�y û ��v�� ê${N| v$s�z�q � s | v�s�z � s�v>p�y ú qA� ~ s�z ê y { v�� { y�s�v } y<z9� ê${xw v u��G~ y ê q)v�w$y�� � �&p�s�y
� |m{fê q)v�w$y�v�y�v û ��v�� ê${N| v$s�z9q � s | v�z�r_y<� ê q)v$s�z�r_y�v ~ qmz�s�y { y�v�q)� � w$y�v�y�v>� | v s q<�Dq ÿ
z | w�qmzNz ý �$r L y�s�z��$s�y��Yw�qmz û � ê � þ zNzNy�� ��|m{��\ðVQÎëP��SE�b��ëE£ ó»îRU q)� � w$y�v öY{N|»÷ � � s {�u��
�$v�wxv$s�� ê�� q)� � w�qmz	y�v �3� y { v � y øG~�ú y u�� �yé�z2s�z �	} y��$�bq)v �ãÿ q)��� ê w
s�y û ��v�� ê${N| v$s�z�qW�
� s | v�q)� � w�qmzGy�v �3� y { v � y øG~�ú y u��2� s {�u y�v ý �x�bqmzNzNy�vT�

± tGþ${ w$y�v t q)��� ÿ w�qmzNzdy�s�v øG~�ú y u�� v�� { � |mu q)� { y � y { y�v ý s�y {��Y� s { w ÿ q ~ y { y�s�v�y-y�v �3� y { v
�
� y : y � y { y�v ý�~ y�v Cm� s }D��� s { w ÿãý �$r L y�s�z��$s�y���q)��z ö q { q)r_y � y {¥~ y�s�y�s�v�y�rãy�v �3� y { v � y�v
¹�y �fê�| w$y�v&q)� �Ê{ � �fÿ
} s ~$� y<z	w$y {fý y�s �2u y�s�v�y5¹ Cm} ��s�� ê$u y�s � y�s�v�y5y�v �3� y { v � y : y � y { y�v ý
ý ��y {fê q)� � y�v ÿ w�q øG~�ú y u�� y,s ê${ y�v���s {�� ��y�����y�v öY{N|Çý y<zNz |m{ v$s�� ê��5u y�v$v�y�vT� p�s�y<z�s�z �
v�� { y�v �3� y { v ��þ$~ y { w$y�v J�| ����� ßG| v�z ��{ � u��N|m{7��þ${ zN� ê�| v°y�v �3� y { v �,{ y � y { y�v ý s�y {�� y
øG~�ú y u�� y5r Cm} ��s�� ê �

± ö�{N|»÷ ��� ß �bqmzNz9y�vhy {�~ y�vh� | v�w$y { ß �bqmzNz9y ÿ q)� � w
s�y�z�s�y�y�v �3� y { v �2{ y � y { y�v ý s�y { y�vxz | ���
��y�vT�¥p�s�y<z ê q � ��s�y���y�� |m{�� y�s���y ÿ¥~ s {�}D� q ~ y { q)��� ê y�s�vÃ�&qDq {m6 qm� ê�� y�s���yD� û�|>� s { w
ý �$r L y�s�zN�$s�y�� ~ y�s�r � � ��{ � � � | v°v�y � p ú � w$y {Kßj| v�z ��{ � u��N|m{ y�s�v�y {�ß �bqmzNzNy �ý<� y�s�r�q)��q)��z } y ��þ³ê${��ãÿ y�s�v$r�q)� ~ y�s8w$y { é {fý y�� } �$v } w$y<z øG~�ú y u�� y<z-p ú � ÿ w$y { w$y�v
ßG| v�z ��{ � u��N|m{ zNy�s�v�y {�û �$�8y {�u �bqmzNz9y ¥ � |mu q)� § q)��z ��þ³ê${��ãÿ �$v�w�y�s�v ý<� y�s � y<z5r�q)� ~ y�s
w$y { y�v �3� y { v � y�v�é {fý y�� } �$v }=¥ y�v �3� y { v �y§ �&p5qmw
� { � êx� y { w$y�v>y �«� q � ��z } q ~ y�vxw$y<z
ßG| v�z ��{ � u��N|m{ ztz |A��|Çê ��� |mu q)�2q)��z�q)��� ê y�v �3� y { v � q)��z } y } y ~ y�vT� � ��z } q ~ y�v | w$y {
w
s�yRé {fý y�� } �$v } � | v H28 §¶z2z | ��� � y�v>w�q ê y { v$s�� ê�� s�r ßj| v�z ��{ � u��N|m{ z � q ���V� v�w$y�vT�
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p5qmzBs�v�w$y�vn� |m{fê y {�} y ê y�v�w$y�v ß q)�$s � y���v�y�v �%� s�� u y�� � y ßG| v ý y�� � w$y { ��s {�� ��y�����y�v ö�{N|Çý y<z3�
z |m{ y�v uE| v$v � y�s�r ß q)�$s � y��¶2hq)� � y�s�v�y uE| v u�{ y � y � y ÷�� ��y�����y û ��v � q ÷üÿ q)� � w
s�y û � { qm� ê y
p�y ú qA� ÿ q ~$} y ~ s���w$y �B� y { w$y�vT�E§«v_w
s�y<zNy�r ß q)�$s � y��&z | ����y�v_w
s�yj¹ Cm} ��s�� ê$u y�s � y�v��$v � y { zN��� ê��
� y { w$y�v ÿ�� s�y2w
s�y ~ s�z ê y { y�v �%� s�� u y�� � y�v ßG| v ý y�� � yGq)� � y�s�v�y uE| v u�{ y � y }D{ q � z9� ê y û ��v � q ÷
q ~$} y ~ s���w$y �2� y { w$y�v u?C v$v�y�v��$v�w � y���� ê y5� |m{�� y�s���y�z�s�� ê w�q { q)��z ��þ${ w
s�y�¹ | w$y�����s�y { �$v }
�$v�wxw
s�y���s�z���y�����yep5q { z � y������$v } y {�} y ~ y�vT�

p�s�y }D{ q � zN� ê y>¹ | w$y�����s�y { �$v }°~ s�y � y � q)��z ßG| rt�$��y�r_y�v �Éý � {_� y ÷
� ��y�����y�v»p5q { z � y����
���$v } s�v öY{N|m}D{ q)rtrts�y { z�� { qm� ê y�v�y�s�v$s } y�� |m{�� y�s���yD� ßj| rt�$��y ÷ y � ��z9q)rtr_y�v ênw v } y � y { �
w$y�v ênw � ��} w
� { � ê y�s�v�y }D{ q � zN� ê y�p5q { z � y������$v } ��þ${ w$y�v¾r_y�v�zN� ê ��s�� ê y�v L y ��{ qm� ê�� y {
��y�s�� ê�� y {�ý � }Aw v } ��s�� ê � û s�y ~ s�y � y � y�s�v�yeq ~ z ��{ q u�� y { y û s�� ê�� q)� � w$y�v } ��y�s�� ê y�v ý �hr | w$y����
��s�y { y�v�w$y�v H y } y�v�z � q)v�wh�$v�w�y { �bq)� ~ y�vxw�qmw
� { � ê y�s�v�y ~ y<z9zNy { y t�|mu ��z9z�s�y { �$v } q)� � z��8yF�
ý s�y�����y � z��8y u�� yD� H�{ q � zN� ê yG¹ | w$y�����y	z�s�v�w�q)��� ê ��y�s�� ê�� y { q)� � y�s�v�zNy�r�q)v � s�z9� ê y<z-¹ | w$y����
q ~$~ s���w ~ q {ãÿ8��wmê${ y�v�w°w
s�y L y � q ê${ �$v } w$y {�û ��v�� ê${N| v$s �xw)�\ý<� s�zN� ê y�v�y�s�v�y {5� y ÷
� ��y�����y�v
p5q { z � y������$v } �$v�w�w$y�v�z9y�r�q)v � s�zN� ê y�v_¹ | w$y�����y�v,y�s�vtzN� ê�� s�y { s } y { y<z ö�{N|m~ ��y�rÈw�q { z � y���� � �
û�|e~ y � v�w$y�vnzNs�� êËý �$r L y�s�z��$s�y�� � y ÷�� y<w
s �N|m{ y�v ÿ w
s�yjy�s�v�yGzNy�r�q)v � s�zN� ê y 8 v � y { z �fþ$�fý �$v }
��þ${ w
s�yâéYv �%� s�� u ���$v } � | v öY{N|m}D{ q)rtr_� | w$y ~ s�y � y�v ÿ y { z � s�v¾w$y { éYv �%� s�� u ���$v }yÿ�� s�y
� | v � �Bq)v � y { ª ¢5¢5¢q�8w�q {�} y<z � y���� �ãÿ��Gwmê${ y�v�w�w
s�y þ$~ ��s�� ê y�v�é�w
s �N|m{ y�v�y�s�v�y { y�s�vnz���v � q u�� s��
zN� ê y 8 v � y { z �fþ$�fý �$v }x� s�y û ��v � q ÷ ê s }çê ��s }çê�� s�v }>| w$y {2� y ÷�� �Ey { � | ����z �xw v�w
s } �$v }�~ s�y � y�vT�
� y {�u ý y�� } y ý � {�8 v � y { z �fþ$�fý �$v } � | v }D{ q � zN� ê y�v�¹ | w$y�����s�y { �$v } zNz�� { qm� ê y�v>z�s�v�whw�q } yF�
} y�vÃy ê y { s�vÃw$y {m; q } y�w
s�y�zNy�r�q)v � s�zN� ê y L y<w$y�� � �$v } �$v$rts ��� y�� ~ q {�ý � y {3� qmzNz9y�v��$v�w
y�v � zN� { y<� ê y�v�w$y 8 v � y { z �fþ$�fý �$v }Ëý � ~ s�y � y�v �´:j|m~$~ s�v�z � 45454q�%�

tGþ${ w
s�y � v&q)���
zNyB�$v�w�w�qmzdp�y<z�s } v uE| rt�$��y ÷ y {ãÿm|m~�ú y u��N|m{ s�y�v � s�y {�� y { � v � y�v�w
�$v } y�vê q � z�s�� ê w$y { éYs�v�z�q �fý w$y { ¹ | w$y�����s�y { �$v } z9z�� { qm� ê y 8 ¹ ; s�v�z � q {�u y�r 8 r � q)v } w
� { � ê$} yF�
zNy �fý<� � 8 ¹ ;�~ s�y � y � y�s�v�y : y�s ê y��$v � y { zN� ê s�y<w
��s�� ê y { pGsbq }D{ q)rtr_yeq)v ÿ w
s�y��Ey { zN� ê s�y<w$y�v�y� z��fy u�� y�y�s�v�y { � v � y�v�w
�$v } �Ey { q)v�zN� ê q)�$��s�� ê y�v��$v�w�z | rts � z |P�L|Çê �Bq)��z�p |mu �$r_y�v � qW�
� s | v ÿ q)��z,q)��� ê q)��z ßj| rtr��$v$s u q � s | v }D{ �$v�w
�bq } y ��þ${ w
s�y ~ y � y�s���s }D� y�v�éYv �%� s�� u ��y { w
s�yF�
v�y�vT� �îwmê${ y�v�w�w�qmz ß �bqmzNzNy�v�w
sbq }D{ q)rtr±w�qmz�q)rÈr_y�s�z � y�vn�Ey {�� y�v�w$y � y�pGsbq }D{ q)rtr±s�z �ãÿ
~ s�y � y � w
s�y 8 ¹ ; rts � w$y�r ßj| rt� | v�y�v � y�v
�7�$v�w ��y {�� y�s����$v } zNw
sbq }D{ q)rtr³q)��� ê p�sbqW�
}D{ q)rtr � ���8y�v ÿ w
s�y } y { qmw$y ��þ${ w
s�yIéYv �%� s�� u ���$v } �Ey {�� y�s�� � y { � v � y�v�w
�$v } y�v�v þ$�fý ��s�� ê
zNy�s�v u?C v$v�y�v ÿ w�qtrts � s ê v�y�v�w
s�y���y {�� y�s����$v } z9qmz��8y u�� y7y�s�v�y { � v � y�v�w
�$v } w�q { z � y���� ~ q {
z�s�v�w �

� ¿��
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p5qmz 8 ¹ ; �C��y {�� y�s����$v } zNw
sbq }D{ q)rtr ¥ p�y��$� | ��r_y�v � pGsbq }D{ q)r § w
s�y�v � w�q ý �_w
s�y ßG| v ��} �
�
{ q � s | v_y�s�v�y<z¥�Ey {�� y�s�� � y�v û �
z � y�r_z ý � ~ y<zN� ê${ y�s ~ y�vT�çé�z � y { w$y�v L y ý s�y ê �$v } y�v ý<� s�zN� ê y�v
��y { q {�~ y�s � �$v } zNy�s�v ê y�s � y�v ÿ2� s�y : y<� ê v�y { v ÿ �$v�w û�|)�Ê�«� q { yF�ÑéY��y�r_y�v � y�v ÿj� s�y ßj| rt� | �
v�y�v � y�v ÿ�öY{N|Çý y<z9zNy�vn�$v�w øG~�ú y u�� y�vhw�q {�} y<z � y���� � � � ��z w)�fý ��s�� êÉý y�s }D� w�qmz���y {�� y�s����$v } w
sbqW�
}D{ q)rtrÉw�qmz 6 y �fýtý<� s�z9� ê y�vtw$y�v7��y { q {�~ y�s � �$v } y�s�v ê y�s � y�v ÿ w�qmz�� | v,w$y�v û�|)���%� q { y uE| r��
� | v�y�v � y�v ý � {�ßj| rtr7�$v$s u q � s | v } y�v�� �fý<�L� s { w ��p5qmz���y {�� y�s����$v } z9w
sbq }D{ q)rträs�z � z | rts �
y�s�v H�{ q)� ê s�v°w$y�rñw
s�y ß v |m� y�vÃ��y { q {�~ y�s � �$v } zNy�s�v ê y�s � y�v { y�� {xw zNy�v � s�y { y�v ÿ��Gwmê${ y�v�w
w
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� Õ ÐyØ Õ*Ñ Ü¤ÜºÎ¤Ì�Í/Î&Ì�Í�Î`Ï,× Ñ ×,ÌÔÏ�ã*��Î`Ù�Í�Ó�Î&Ì�Í�Î`Ó�à]Í Ñ Ü¤ÌÔÏ�ã���Î`� Ò Î&Í�Î`× Õ Î&Í�Í�Î&Í(äçË3Ì Ñ Ø Õ*Ñ Ü¤ÜºÎ
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	"Î Ö ×,ÌÔÐyÍ(ä
.�Î&ÌÁÓ�Î Õ â�Í�Ï�× Õ Ù�ÜºÎ&Í�×,ÌÔÎ Õ Ù�Í�ØûÞ�Ì Õ Ó Ó�Î Õ � Õ ÐyØ Õ*Ñ Ü¤Ü^×�ÎA@�×�Ï�Ð Û Î Õ ��Í�Ó�Î Õ ×=#DÓ Ñ Ï�Ï Ò Î&Ì

��Ì�ÍS× Õ ÎA�çÎ&Í�Ì�ÍS×�Î Õ ÎNÏ�Ï Ñ Í�×�Î Õ � Õ Î&Ì�Ø$Í�ÌÔÏ�Ï�Î3�NÙ�Ï*��×,�NÚ�ÌÔã*��ÎÁ.�Î ß Î&��ÚÔÎ Ñ Ù�Ï,Ø?Î ß�+ � Õ ×�Þ§Î Õ Ó�Î&Í(ä�Ë3ÌÔÎNÏ�Î
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� Õ ÐyØ Õ*Ñ Ü¤Ü¤Ø Õ�> �?Î�Ù�Í�Ó�Ì�Í�Ï Ò ÎNÏ�ÐyÍ�Ó�Î Õ ÎÁÓ�ÌÔÎIÎ Õ\ß Ð Õ Ó�Î Õ Ú�ÌÔã���ÎejKÎ&Ù Ö ÐyÜ¤á�Ì�Ú�ÌÔÎ Õ Ù�Í�Ø�ä
.�Î&Ì�Ó�Î Õ þCÎ Õ � Ñ Ú�×�Î&Í�Ï Õ Î
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âWÍ ß Ð Õ Ü Ñ ×,ÌÔÐyÍ�Î&Í Ö ÐyÜ¤á�Ì�Ú�ÌÔÎ Õ ×¾Ù�Í�ÓûÙ�Í�×�Î Õ Ó�Î Õ �iÐyÍS× Õ ÐyÚ�ÚÔÎ�Ó�ÎNÏ�þKÌÔÏ,Ù Ñ Ú�ÌÔÏ�ÌÔÎ Õ Ù�Í�Ø?Ï�Ï,à�Ï,×�Î&ÜºÏ
Ñ Ù�Ï,Ø?Î ß�+ � Õ ×=ä¶âWÍ�Í�Î Õ � Ñ Ú Ò Ó�ÎNÏiþ3ÌÔÏ,Ù Ñ Ú�ÌÔÏ,ÌÔÎ Õ Ù�Í�Ø?Ï*Ï,à]Ï�×�Î&ÜºÏ Ö?> Í�Í�Î&Í/� Õ Î&Ì�Ø$Í�ÌÔÏ�Ï�Î Ñ Í�Ø?Î&Ø?Î Ò Î&Í
Þ§Î Õ Ó�Î&Í(#PÓ�ÌÔÎº�NÙaÎ&Ì�Í�Î Õ �KÍ�×�Î Õ Ò Õ ÎNã*��Ù�Í�Ø�Ó�ÎNÏ�Ù�Í�×�Î Õ Ï,Ù�ã*��×�Î&Íc� Õ ÐyØ Õ*Ñ Ü¤ÜºÏ ßg+ � Õ Î&Í(ä æ Ù ß
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k ��� Õ Î&Í�Óû�NÙ Õ þKÌÔÏ�Ù Ñ Ú�ÌÔÏ,ÌÔÎ Õ Ù�Í�Ø Û Î Õ ×�Î&Ì�Ú�×�Î Õ
æ ÍSÞ§Î&Í�Ó�Ù�Í�Ø?Î&Í Ï�Î&� Õ Þ§Î&Í�Ì�Ø æiÕ Ò Î&Ì�×�Î&Í

ÎA@�ÌÔÏ,×,ÌÔÎ Õ Î&Í(#çØ$Ì Ò ×ÁÎNÏ ßg+�Õ Ó�ÌÔÎeþ3ÌÔÏ,Ù Ñ Ú�ÌÔÏ,ÌÔÎ Õ Ù�Í�Ø Ð Ò �,Î Ö ×�Ð Õ ÌÔÎ&ÍS×,ÌÔÎ Õ ×�Î Õ � Õ ÐyØ Õ*Ñ Ü¤ÜºÎ¤Ì�Ü æ Ú�Ú'å
Ø?Î&ÜºÎ&Ì�Í�Î&ÍcÏ�ÐyØ Ñ�Õ � Õ ÐSÓ�Ù Ö ×�Î$ä�������������� �º�Ãâ�.!� 1$Æ$Æ$Æ � �NÙ�Ü .�Î&ÌÔÏ,á�ÌÔÎ&Ú§ÌÔÏ�×�Î&Ì�Í Û ÐyÍaâ�.!�
Î&Í�×WÞ�ÌÔã Ö Î&Ú�×�ÎNÏ3k�Î Õ,Ö �=Î&Ù�Ø¤�NÙ Õ þKÌÔÏ,Ù Ñ Ú�ÌÔÏ�ÌÔÎ Õ Ù�Í�Ø Û ÐyÍ d ÑNÛ$Ñ � Õ ÐyØ Õ*Ñ Ü¤ÜºÎ&Í(ä¶ËKÌÔÎÝ�NÙ Ñ Í Ñ Ú�àSå
Ï,ÌÔÎ Õ Î&Í�Ó�Î&Í¤� Õ ÐyØ Õ*Ñ Ü¤ÜºÎ)Ü + Ï*Ï�Î&Í���ÌÔÎ Õ Í�ÌÔã*��×�Ì�Í�Ï,× Õ Ù�ÜºÎ&Í�×,ÌÔÎ Õ ×�Þ)Î Õ Ó�Î&Í(#yÏ,× Ñ ×,×�Ó�ÎNÏ�Ï�Î&ÍeÞ�Ì Õ Ó
Î&Ì�Í�ÎºÌ�Í�Ï�× Õ Ù�ÜºÎ&Í�×,ÌÔÎ Õ ×�Î Û Ì Õ ×,Ù�Î&Ú�ÚÔÎ"� Ñ Ï�ã���Ì�Í�Î Ò Î&ÍSÙ�×,�N×^Ì�ÍaÓ�Î Õ � Õ ÐyØ Õ*Ñ Ü¤ÜºÎ Ñ Ù�Ï,Ø?Î ß�+ � Õ ×
Þ§Î Õ Ó�Î&Í(ä"ËKÌÔÎ Û Ì Õ ×,Ù�Î&Ú�ÚÔÎ#� Ñ Ï�ã*��Ì�Í�ÎIÎ Õ Ï,×�Î&Ú�Ú�×DÎ&Ì�Í�ÎÝh Õ*Ñ ãNÎAå�Ë Ñ ×�Î&Ì(Ü¤Ì�× Ñ Ú�ÚÔÎ&Í Ò ÎNÐ Ò Ñ ã���×�Î&×�Î&Í
� Õ Î&Ì�Ø$Í�ÌÔÏ�Ï*Î&Í(#PÓ�ÌÔÎFÓ Ñ Í Ñ ã�� Û ÐyÍUÓ�Î&Ü þKÌÔÏ,Ù Ñ Ú�ÌÔÏ�ÌÔÎ Õ Ù�Í�Ø?Ï�Ï,à�Ï,×�Î&Ü Ø?Î&Ú Ñ Ó�Î&ÍUÞ§Î Õ Ó�Î&Í Ö$Ñ Í�Í(#
Ù�Ü Ó�Î&Í�� Õ ÐyØ Õ*Ñ Ü¤Ü Ñ Ò Ú Ñ Ù ß Ó Ñ�Õ �NÙ�Ï�×�Î&Ú�ÚÔÎ&Í(ä?Ë3Ù Õ ã��¾Ó�ÌÔÎ�þCÎ Õ Þ)Î&Í�Ó�Ù�Í�Ø�Î&Ì�Í�Î Õ h Õ*Ñ ãNÎAå�Ë Ñ ×�Î&Ì
ÌÔÏ,×DÎNÏ�ÚÔÎ&ÌÔÓ�Î Õ Í�ÌÔã���×KÜ > Ø$Ú�ÌÔã��(#¶ËKÌ Ñ Ø Õ*Ñ Ü¤ÜºÎ^�NÙ Õ � Ñ Ù ß �=Î&Ì�×D�NÙ;Î Õ Ï,×�Î&Ú�ÚÔÎ&Í(ä
Ë Ñ ÏVÓ�à]Í Ñ Ü¤ÌÔÏ�ã*��ÎYþCÎ Õ � Ñ Ú�×�Î&ÍeÞ�Ì Õ Ó^��ÌÔÎ Õ Ó�Ù Õ ã��`Î&Ì�Í`%]Î��SÙ�Î&Í��=Ó�Ì Ñ Ø Õ*Ñ Ü¤ÜôÓ Ñ�Õ Ø?ÎNÏ,×�Î&Ú�Ú�×=ä

Ë3ÌÔÎ;�(Î Ò Î&Í�Ï,Ú�Ì�Í�ÌÔÎ&Í©Ó�ÎNÏ
%]Î��SÙ�Î&Í��=Ó�Ì Ñ Ø Õ*Ñ Ü¤ÜºÏ
Ï,Ì�Í�ÓEØ?Î ß � Õ Ò ×=ä)â�Í�Ï,× Ñ Í��=Î&ÍüÓ�Î Õ Ø$ÚÔÎ&ÌÔã*��Î&Í
�ÝÚ Ñ Ï�Ï�Î Ò ÎNÏ,Ì�×,�=Î&Í�Ó�ÌÔÎ�Ø$ÚÔÎ&ÌÔã���Î`B Ñ�Õ Ò Î$äçË Ñ Ï3hVÐ]ÐyÚ Ò ÌÔÎ&×�Î&×3Ø$Ù�×�ÎeBPÌ�Ú�×�Î Õ Ü > Ø$Ú�ÌÔã�� Ö Î&Ì�×�Î&Í ß�+�Õ
Ó�ÌÔÎIË Ñ�Õ Ï,×�Î&Ú�Ú�Ù�Í�ØºÓ�ÌÔÎNÏ�ÎNÏDË3Ì Ñ Ø Õ*Ñ Ü¤ÜºÏ=ä��YÏ�Ú Ñ Ï�Ï�Î&Í�Ï,ÌÔã*� Ñ Ú�ÚÔÎ Õ Ó�Ì�Í�Ø?ÏDÍ�Ù Õ �ÝÚ Ñ Ï*Ï�Î&Í
��Ú�×�Î Õ Í(#
Ï�ÐFÓ Ñ Ï�ÏIÎ&Í�×WÞ§ÎNÓ�Î Õ�Ñ Ú�ÚÔÎ`âWÍ�Ï,× Ñ Í��=Î&Í7Î&Ì�Í�Î Õ �ÝÚ Ñ Ï�Ï�ÎeÐSÓ�Î ÕÝÖ Î&Ì�Í�Î Ñ Í�Ø?Î&�=Î&Ì�Ø$×IÞ)Î Õ Ó�Î&Í(ä�d$Ì�Í�å
%SÌ�Ø$��× ÖyÑ Í�Í Ñ Ù��?Î Õ Ó�Î&Ü Ï,ÌÔã*�7Þ�ÌÔÎNÓ�Î Õ ��ÐyÚÔÎ&Í�Ó�Î æ Ù ßgÕ Ù ß Î$# Þ�ÌÔÎ¤Ï,ÌÔÎeÌ�Í�%]ã���ÚÔÎ&Ì ß Î&Í Û Ð Õ,Ö ÐyÜ`å
ÜºÎ&Í(#�Î Õ,Ö Î&Í�Í�Î&Í�Ù�Í�Ó
�NÙ�Ï Ñ Ü¤ÜºÎ&Í�Ø?Î ß�Ñ Ï*Ï,×KÓ Ñ�Õ Ï,×�Î&Ú�ÚÔÎ&Í(ä
%S× Ñ ×,ÌÔÏ,×,ÌÔÏ*ã���ÎÁ��Ì�Ø?Î&Í�Ï*ã�� Ñ�ß ×�Î&Í;Þ§Î Õ Ó�Î&Í;Ì�Í Î&Ì�Í�Î&Ü$�iÌÔÏ,×�ÐyØ Õ*Ñ Ü¤Ü Ó Ñ�Õ Ø?ÎNÏ,×�Î&Ú�Ú�×=#�Ì�Í�Ó�Î&Ü

Ó�ÌÔÎ�âWÍ�Ï,× Ñ Í��=Î&ÍaÍ Ñ ã��aÌ�� Õ Î&Ía�ÝÚ Ñ Ï*Ï�Î&Í:Ø Õ Ù�á�á�ÌÔÎ Õ ×¤Ï,Ì�Í�Ó�ä-ËKÌÔÎ¾â�Í�Ï�× Ñ Í��=Î&Í�Þ)Î Õ Ó�Î&ÍUÓ�Ù Õ ã*�
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ßuÑ�Õ Ò Ì�Ø?Î 6iÎNã*��×�ÎNã Ö Î Õ Î&á"�yÏ�Î&ÍS×,ÌÔÎ Õ ×=äYË3ÌÔÎ B Ñ�Õ Ò Î��=Î&Ì�Ø$×¾Ó Ñ Ò Î&ÌDÓ�ÌÔÎ%� > ��Î Ó�Î Õ�æKÖ ×,Ì Û Ì�×*��×
Ì�Í�Í�Î Õ � Ñ Ú Ò Ó�Î Õ �\Î&Þ)Î&Ì�Ú�Ì�Ø?Î&Í�âWÍ�Ï,× Ñ Í�� Ñ Í(ä æ ÚÔÏI�NÙ�Ïw��×,�NÚ�ÌÔã���ÎFB�Ù�Í Ö ×,ÌÔÐyÍ�Ú Ñ Ï�Ï�Î&Í:Ï�ÌÔã�� Ñ Ù�ã*�
.�Î&�NÌÔÎ&��Ù�Í�Ø?Î&Í
�NÞ�ÌÔÏ�ã*��Î&Í
âWÍ�Ï,× Ñ Í��=Î&Í(#�Þ�ÌÔÎK6KÎ ß Î Õ Î&Í��NÌÔÎ Õ Ù�Í�Ø?Î&ÍFÙ�Í�Ó æ Ù ß�Õ Ù ß Î$#SÓ Ñ�Õ Ï,×�Î&Ú�ÚÔÎ&Í(ä
B +�Õ Ó�ÌÔÎ�Ë Ñ�Õ Ï,×�Î&Ú�Ú�Ù�Í�ØcÓ�ÎNÏ
Ó�à]Í Ñ Ü¤ÌÔÏ�ã���Î&Í©þCÎ Õ � Ñ Ú�×�Î&Í�Ï Û Î Õ ×�Î&Ì�Ú�×�Î Õ�æ Í�Þ§Î&Í�Ó�Ù�Í�Ø?Î&Í

Ø$Ì Ò ×�ÎNÏ�Ï�ÐyÚÔã���Î¾� Õ Ð]Ó�Ù Ö ×�Î Ò ÌÔÏ���Î Õ Í�ÌÔã��S×=ä-Ë3Ù Õ ã*��Ó�ÌÔÎ�� Ñ á�Ï*Î&Ú�Ù�Í�Ø Û ÐyÍ Û Î Õ ×�Î&Ì�Ú�×�Î&Íc! Ò å
�,Î Ö ×�Î&Í�Ì�Í Û Ì Õ ×,Ù�Î&Ú�ÚÔÎ&Í�� Õ Ðy�=ÎNÏ*Ï�Ð Õ Î&Í7Ú�ÌÔÎ&Ø$× Ñ Ò Î Õ Ì�Í7Ë3Î�� Ñ à�Î&Ì�Í7�iÐyÍ��=Î&á�× Û Ð Õ #çÓ Ñ Ï�ÏÝÎ&Ì�Í�Î
þCÎ Õ � Ñ Ú�×�Î&Í�Ï Õ Î
	"ÎA@�ÌÔÐyÍ ß�+�Õiæ Ï,á Î Ö ×�ÎÝÓ�Î ÕDÛ Î Õ ×�Î&Ì�Ú�×�Î&Í��KÐyÜ¤Ü^Ù�Í�Ì Ö$Ñ ×,ÌÔÐyÍ�Î Õ Ú Ñ Ù Ò ×=ä

&�è�é(è(' ):ì+*yïC	�í�ì+*�ì�õ-,�ï§ðCñÇîYõ�*:îCö�ðY	/.üì+*y÷�øCõ¶ð0)¾õ-,�øC	�í21yõ¶ð3*/òVó-ð54/ó6.87�ó/9
ðYõ"ð61$õ"ð

��Ì�Í � Õ Ð Ò ÚÔÎ&Ü Ó�Î Õ � Õ ÐyØ Õ*Ñ Ü¤Ü Û ÌÔÏ,Ù Ñ Ú�ÌÔÏ,ÌÔÎ Õ Ù�Í�ØüÌÔÏ,× Ó�ÌÔÎ/Ø Õ Ðy�?Î7Ë Ñ ×�Î&Í�ÜºÎ&Í�Ø?Î$#iÓ�ÌÔÎ Ò Î&Ì
Ó�Î Õ .)ÎNÐ Ò Ñ ã*��×,Ù�Í�Ø;Î&Ì�Í�ÎNÏ3Ú Ñ Ù ß Î&Í�Ó�Î&Í�� Õ ÐyØ Õ*Ñ Ü¤ÜºÏ Ñ Í ß ��Ú�Ú�×ÝÙ�Í�Ó ßg+�Õ Ó�Î&Í/.�Î&ÍSÙ�×,�=Î ÕIÑ Ù ß
Î&Ì�Í�Î`Ï,Ì�Í�Í Û ÐyÚ�ÚÔÎeÙ�Í�Ó Û Î Õ Ï,×*��Í�Ó�Ú�ÌÔã*��Î`k�Î&ÌÔÏ�Î�Ó Ñ�Õ Ø?ÎNÏ�×�Î&Ú�Ú�×IÞ§Î Õ Ó�Î&Í/Ü^Ù�Ï�Ï|ä �YÏ3Ï�Ì�Í�Ó;Ì�Í/Ó�Î Õ
6iÎ&Ø?Î&Ú�BPÌ�Ú�×�Î Õ Ù�Í�Ó æ Ò Ï,× Õ*Ñ�Ö ×,ÌÔÐyÍ�Î&Í�Í > ×,Ì�Ø�# Ù�Ü �NÙ/Î&Ì�Í�Î Õ3+ Ò Î Õ Ï,ÌÔã*��×,Ú�ÌÔã*��Î&Í:Ë Ñ�Õ Ï,×�Î&Ú�Ú�Ù�Í�Ø
�NÙ Ø?Î&Ú Ñ Í�Ø?Î&Í(ä
âWÜôb¶Ù�Ï Ñ Ü¤ÜºÎ&Í�� Ñ Í�ØÁÜ¤Ì�×�Ó�ÌÔÎNÏ�Î ÕPæKÕ Ò Î&Ì�×PÞ�Ù Õ Ó�Î)Ì�Í¤�iÐ]ÐyáçÎ Õ*Ñ ×,ÌÔÐyÍ¤Ü¤Ì�×�Ó�Î Õ h��:� Ñ�Õ å

Ò Ù Õ Ø^Î&Ì�Í��KÐyÍ��=Î&á�×§Î&ÍS×�Þ�ÌÔã Ö Î&Ú�×=#�Ó Ñ Ï§Ó�Ù Õ ã��¾Ó�ÌÔÎ�þCÎ Õ Þ)Î&Í�Ó�Ù�Í�Ø Û ÐyÍ¾Ó�àSÍ Ñ Ü¤ÌÔÏ�ã*��Î&ÍF�KÐyÜ`å
áçÐyÍ�Î&Í�×�Î&Í��NÙ7Î&Ì�Í�Î Õ þCÎ Õ Ø Õ�> Ò Î Õ Ù�Í�Ø Ø?Î&Ú Ñ Í�Ø$×=#�Ó�ÌÔÎ`Ø?Î&Í�Ù�×,�N×^Þ§Î Õ Ó�Î&Í Ö$Ñ Í�Í(#çÙ�Ü Ï�Ð=Þ)Ðy��Ú
Ï,× Ñ ×,ÌÔÏ�ã*��Î Ñ ÚÔÏ Ñ Ù�ã��¾Ó�à]Í Ñ Ü¤ÌÔÏ�ã*��Î æ Ï,áçÎ Ö ×�Î�Î&Ì�Í�ÎNÏ§� Õ ÐyØ Õ*Ñ Ü¤ÜºÏ)Ì�Í Ñ Í�Ø?Î&ÜºÎNÏ�Ï�Î&Í�Î Õ k�Î&ÌÔÏ�Î
Ó Ñ�Õ �NÙ�Ï,×�Î&Ú�ÚÔÎ&Í(ä¶��Ì�Í�Ì�Ø?ÎÁ� Õ Ø?Î Ò Í�ÌÔÏ�Ï*ÎÁÞ�Ù Õ Ó�Î&Í Ì�Í�� küÌÔÎ&Í Ò Î Õ Ø¾Î&× Ñ Úuä(<=�$�$� � Ò ÎNÏ�ã*� Õ ÌÔÎ Ò Î&Í(ä
%]Ð ß ×�Þ Ñ�Õ Î Ö ÐyÜ¤á ÐyÍ�Î&ÍS×�Î&Í;Þ§Î Õ Ó�Î&ÍFÌ�Í
Ó�Î Õ 6KÎ&Ø?Î&Ú Ñ ÚÔÏ)��ÚÔÎ&ÜºÎ&Í�×�ÎÝÓ�Î Õ Ï,× Ñ ×,ÌÔÏ�ã���Î&Í
� Ò ÎAå

Í�Î Ñ Í�Ø?ÎNÏ�Î&��Î&Í(ä¶%SÌÔÎ ßuÑ Ï�Ï�Î&Í�� Õ ÐyØ Õ*Ñ Ü¤Ü�×�ÎA@]×�Î��NÙ�Þ�ÌÔÎNÓ�Î Õ,Û Î Õ Þ§Î&Í�Ó Ò Ñ�Õ Î&Í/hVÎ&Ì�ÚÔÎ&Í;�NÙ�Ï Ñ Ü`å
ÜºÎ&Í(ä ËKÌÔÎ�Ï,× Ñ ×,ÌÔÏ�ã*��Î`%S× Õ Ù Ö ×,Ù Õ Î&Ì�Í�ÎNÏI%]Ð ß ×�Þ Ñ�Õ ÎNÏ�à]Ï,×�Î&ÜºÏIÎ&ÍS×�Ï,×�Î&��×=# Ì�Í�Ó�Î&Ü¼Ó�ÌÔÎe%]Ð ß ×�Þ Ñ å
Õ Î Ö ÐyÜ¤áçÐyÍ�Î&Í�×�Î&Í��NÙ�Ï Ñ Ü¤ÜºÎ&Í�Ø?ÎNÏ�Î&×,�N×iÞ)Î Õ Ó�Î&Í(ä"âWÍ�� k9ÌÔÎ&Í Ò Î Õ Ø¾Î&× Ñ Úuä(<=�$�$� � Þ)Î Õ Ó�Î&Í;Ó�ÌÔÎ
Ö ÐyÍ Ö]Õ Î&×�Î&Íû��@�Î&Ü¤á�Ú Ñ�Õ Î Î&Ì�Í�Î Õ Ï,× Ñ ×,ÌÔÏ�ã*��Î&Íü%]Ð ß ×WÞ Ñ�Õ Î Ö ÐyÜ¤áçÐyÍ�Î&Í�×�Î/Ó�à]Í Ñ Ü¤ÌÔÏ�ã���Î �KÐyÜ`å
áçÐyÍ�Î&Í�×�Î&Í;Ø?Î&Í Ñ Í�ÍS×=ä¶Ë3ÌÔÎNÏ�ÎI�KÍ�×�Î Õ Ï*ã���Î&ÌÔÓ�Ù�Í�Ø
ÌÔÏ,×�Þ�ÌÔã��S×,Ì�Ø�#¶Ó Ñ Í�Ù Õ Ù�ÍS×�Î Õ þCÎ Õ Þ§Î&Í�Ó�Ù�Í�Ø
Ó�à]Í Ñ Ü¤ÌÔÏ�ã���Î Õ �KÐyÜ¤á ÐyÍ�Î&ÍS×�Î&Í Ñ Ù�ã��EÓ�à]Í Ñ Ü¤ÌÔÏ�ã*��ÎNÏ¤þCÎ Õ � Ñ Ú�×�Î&ÍcÜºÐSÓ�Î&Ú�Ú�ÌÔÎ Õ Ò Ñ�Õ Ù�Í�Ó Û Ì'å
Ï,Ù Ñ Ú�ÌÔÏ,ÌÔÎ Õ Ò Ñ�Õ ÌÔÏ,×=ä
Ë3à]Í Ñ Ü¤ÌÔÏ�ã���ÎK�iÐyÜ¤áçÐyÍ�Î&Í�×�Î&ÍF� Ñ Ò Î&Í�Î&Ì�Í�ÎD��ÌÔÎ Õ*Ñ�Õ ã���ÌÔÏ�ã*��ÎI%S× Õ Ù Ö ×,Ù Õ #?Ó Ñ ÏY��Î&Ì��$×YÎ&Ì�Í�Î

�iÐyÜ¤áçÐyÍ�Î&Í�×�Î Ö$Ñ Í�Í7Þ§Î&Ì�×�Î Õ Î��KÐyÜ¤á ÐyÍ�Î&ÍS×�Î&ÍaÎ&ÍS×,� Ñ Ú�×�Î&Í(ä-Ë3ÌÔÎNÏ�Î¤�CÌ�Ø?Î&Í�Ï�ã�� Ñ�ß × Ö$Ñ Í�Í�Ì�Í
Ó�Î Õ þ3ÌÔÏ,Ù Ñ Ú�ÌÔÏ,ÌÔÎ Õ Ù�Í�Ø^Ó�ÎNÏ§%Sà�Ï,×�Î&Ü¤�NÙ�Ï,× Ñ Í�Ó�ÎNÏ Ñ Ù�Ï,Ø?Î&Í�Ù�×,�N×YÞ§Î Õ Ó�Î&Í(#?Ì�Í�Ó�Î&Ü �NÙ�Í"�yã���Ï,×CÍSÙ Õ
Ó�ÌÔÎe��ÚÔÎ&ÜºÎ&Í�×�Î`Ó�Î Õ Ð Ò Î Õ Ï,×�Î&Í�� Ò Î&Í�Î Ñ Í�Ø?Î&�=Î&Ì�Ø$×ÝÞ§Î Õ Ó�Î&Í(ä Ë3ÌÔÎ^Ì�Í�Í�Î Õ Î&Í/�iÐyÜ¤áçÐyÍ�Î&Í�×�Î&Í
Þ§Î Õ Ó�Î&Í�Î Õ Ï,× Ñ Í�Ø?Î&�=Î&Ì�Ø$×=#�Þ)Î&Í�Í�Ï,ÌÔã*� Ó�Î Õ .�Î&Í�Ù�×,�=Î Õißg+�Õ Ó�ÌÔÎNÏ�ÎÁÌ�Í�×�Î Õ ÎNÏ�Ï,ÌÔÎ Õ ×=ä
.�Î&Ì-Ó�Î Õ þ3ÌÔÏ,Ù Ñ Ú�ÌÔÏ,ÌÔÎ Õ Ù�Í�Ø
Ó�Î Õ âWÍ�×�Î Õ*Ñ�Ö ×,ÌÔÐyÍ Ö$Ñ Í�Í Û ÐyÍ�Ó�Î Õ �KÐyÜ¤Ü^Ù�Í�Ì Ö$Ñ ×,ÌÔÐyÍ7Ì�Í�Í�Î Õ å

� Ñ Ú Ò Ó�àSÍ Ñ Ü¤ÌÔÏ�ã*��Î Õ �iÐyÜ¤áçÐyÍ�Î&Í�×�Î&Í Ñ Ò Ï,× Õ*Ñ ��ÌÔÎ Õ ×
Þ§Î Õ Ó�Î&Í(ä�ËÝÎ Õ .)Î&ÍSÙ�×,�=Î Õ Þ)����Ú�×
Ó�ÌÔÎ
Ó�à]Í Ñ Ü¤ÌÔÏ�ã���Î&Í �KÐyÜ¤á ÐyÍ�Î&ÍS×�Î&Í(#�Ó�ÌÔÎ Ò ÎNÐ Ò Ñ ã��S×�Î&×DÞ§Î Õ Ó�Î&Í�Ï�ÐyÚ�ÚÔÎ&Í(ä��KÐyÜ¤Ü^Ù�Í�Ì Ö$Ñ ×,ÌÔÐyÍ(#�Ó�ÌÔÎ
Û ÐyÚ�ÚÔÏ,×*��Í�Ó�Ì�Ø9Ì�Í�Í�Î Õ � Ñ Ú Ò Î&Ì�Í�Î Õ �iÐyÜ¤áçÐyÍ�Î&Í�×�ÎaÏ,× Ñ ×,×\��Í�Ó�Î&×=#DÞ�Ì Õ Ó Î Ò Î&Í�Ï�Ð|Þ§Î&Í�Ì�Ø Ñ Í�Ø?ÎAå
�=Î&Ì�Ø$×=#CÞ�ÌÔÎ��iÐyÜ¤Ü�Ù�Í�Ì ÖyÑ ×,ÌÔÐyÍ(#�Ó�ÌÔÎ Û ÐyÚ�ÚÔÏ�×*��Í�Ó�Ì�Ø Ñ Ù��?Î Õ � Ñ Ú Ò Ó�Î Õ Ò ÎNÐ Ò Ñ ã��S×�Î&×�Î&Í©�KÐyÜ`å
áçÐyÍ�Î&Í�×�Î&ÍEÚ�ÌÔÎ&Ø$×�� æ Ò�Ò Ì�ÚÔÓ�Ù�Í�Ø 0 ä ; Ñ Ù�Í�Ó Ò � äY�CÏ¤ÌÔÏ,× Ñ Ú�ÚÔÎ Õ Ó�Ì�Í�Ø?Ï Ñ Ù�ã*�ûÜ > Ø$Ú�ÌÔã*�(#CÎ&Ì�Í�Î
�iÐyÜ¤áçÐyÍ�Î&Í�×�Î�Ù�Í�ÓüÎ&Ì�Í�Î;Î&ÍS×,� Ñ Ú�×�Î&Í�Î7%SÙ Ò Ö ÐyÜ¤áçÐyÍ�Î&Í�×�Î Ñ Ù�Ï��NÙ�Þ)����ÚÔÎ&Í(# ßuÑ Ú�ÚÔÏºÜ Ñ Í Ñ Í
Ó�Î Õ �KÐyÜ¤Ü^Ù�Í�Ì Ö$Ñ ×,ÌÔÐyÍ
Ì�Í�Í�Î Õ � Ñ Ú Ò Î&Ì�Í�Î Õ �iÐyÜ¤áçÐyÍ�Î&Í�×�Î3Ì�Í�×�Î Õ ÎNÏ*Ï,ÌÔÎ Õ ×YÌÔÏ,×Ý� æ Ò�Ò Ì�ÚÔÓ�Ù�Í�Ø 0 ä ;
Ó � ä?� Õ\ß ÐyÚ�Ø$×§Î&Ì�Í æ Ù ß�Õ Ù ß�Û ÐyÍ�Î&Ì�Í�Î Õ Ò ÎNÐ Ò Ñ ã��S×�Î&×�Î&Í��iÐyÜ¤áçÐyÍ�Î&Í�×�ÎK�NÙ¾Î&Ì�Í�Î Õ Í�ÌÔã*��× Ñ Ù�Ï,Ø?ÎAå
Þ)����Ú�×�Î&Í(#çÞ�Ì Õ Ó/Ó�ÌÔÎNÏ�Î ÕIæ Ù ßgÕ Ù ß ÍSÙ Õ Ø?Î&ÜºÎ&ÚÔÓ�Î&×=# Þ§Î&Í�Í�Ó�Î Õ �iÐyÍS× Õ ÐyÚ�Ú�	�Ù�Ï�Ï + Ò Î Õ Þ)Î&Ì�×�Î Õ Î
�iÐyÜ¤áçÐyÍ�Î&Í�×�Î&ÍEÎ&Ì�Í�Î Ñ Í�Ó�Î Õ Î Ñ Ù�Ï,Ø?Î&Þ)����Ú�×�Î&ÍE�KÐyÜ¤á ÐyÍ�Î&ÍS×�Î�Î Õ,Õ Î&ÌÔã��S×=ä�h Õ Ì�×,×¤Ó�Î Õ �KÐyÍ�å
× Õ ÐyÚ�Ú�	�Ù�Ï�Ï�Þ�ÌÔÎNÓ�Î Õ Ì�Í Ó�ÌÔÎ3Ù Õ Ï,á Õ,+ Í�Ø$Ú�ÌÔã*��ÎÁ�iÐyÜ¤áçÐyÍ�Î&Í�×�Î�Î&Ì�Í(#SÞ�Ì Õ Ó�Ó�Î Õ�æ Ù ßgÕ Ù ß Ó Ñ Ø?Î&Ø?Î&Í
Ì�Ø$Í�Ð Õ ÌÔÎ Õ ×e� æ Ò�Ò Ì�ÚÔÓ�Ù�Í�Ø 0 ä ;�ã � ä
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¥�svf2�hsvz�|�e�q���lhj�z­k��Wf�k�«¤«¡sW�\j�©�q�k�«¤zBlhghi�r�e�f=ªNk�e���rtsvz}�µ��svq-svf{zBsvf2�t�¬«pe�f�z�«
¥�svf2�hsvz�|�e�q���l{�
j�z­k��Wf�k�«¤«$|­¶Glhl��!lhzBghi%k��Ksvfn� s�l2�{z�«¤«¡svq���~�sv|Bghi-s�­ps�ghi�q-svfn��� svf{~�kGghi��x~�svfhj�svq%lhoG|�|Bsvq��
º z�fhj¾~!¶�i�fhsvq-j`svz�q-s�l�}�fhoG�Wf�k�«¤«Rk���|­k�e���l¼svz�q�q-sve-svf#­xs�g�i�q-svfpi�z�q�r�e���s
��������k�e��3j�sv«
l{zBg�i¾svz�q¾y�z�f2�{e-sv|�|Bsvfp}\fhoGrts�l�lhoGf�� s
·-q-j�sj�t�-~nz�fhj k�e-g�i¾z�« ª�sF¨ e-svq�rtj�z­k��Wf�k�«¤«
k�es�hoG«Rk��
�{zBlhg�i¾svz�q-s�q-sve-s�ª�sv� svq-l{|�z�q�zBs�k�e��\j�svf�f{zBg�i��{z���svqn®p£Gi-s#i�z�q�r�e���s
�������t�

d�kGlp¥�svf2�hsvz�|�e�q���lhj�z­k��Wf�k�«¤«%�Nk�|Bl��¾zBlhg�iTe�q��%k�e-l�� oG«¡svq���k�e���q�k�i�«¡s�¯�j�zBs±¥�svf2�hsvz��
|�e�q��pj�svf>}\fhoGrts�lhl�oGfhsvq¯k�e���e�q��hsvfhl�ghi�zBs�j�|�zBghi-s�­xs�ghi�q-svf±°�e�q-j¼y�svf{�Tk�q���svq-svq¤¹\fhsvz��Wq�zBl�lhsvq
¯���sj�{i-o j�svq�k�e���f{e���s²°
��zBl2�>svi-svf6����f>j-kGl>svz���svq��{|�zBghi-sx� oGq�z}�hoGf{z�q��-�Wk�|Blho�j-kGlB³x� svf{~�kGg�i-svq
svz�q-s�l¼}\fhoG�Wf�k�«¤«Rk���|­k�e��Vs�l±��s�svz��Wq-sj�t�N¹\z�q-s¤e�q��W��q-l��{z���s¤¥�svf2�hsvz�|�e�q��¾j�svf�}\fhoGrts�l�lhoGfhsvq
o�j�svf��-svi�|Bsvf¼� svz>j�svf±�¾z��Wf�k
�{zBoGq`~�svfhj�svq i�zBsvf¼lhg�i�q-sv|�|3o
´ svq-lhzBghi��{|�zBg�i��Nd�kGl±ª�sF¨ e-svq�rv�
j�z­k��Wf�k�«¤« i�z�q���sv��svq`l2�hsv|�|}�#j�svq���s�lßk�«=�hsvq`}\fhoG�Wf�k�«¤«Rk���|­k�e��!rtsvz}�{|�zBghi`��s�oGfhj�q-sj��j-k�f
e�q-j%��zBsj�hsj��lhoG«¤z}�psvf{~�svz}�hsvf2�hs¯d�sv��e��G�@��£G�W|�zBghis��svz}�hsvq���ª�oR|­¶Glhl2�xl{zBg�i¾r��Ù®#��k�e-g�i ��� svf°�
u�f{���Vsvq���oG� j-kGl!��svq-svf{zBsvf2�hs�ª�sF¨ e-svq�rtj�z­k��Wf�k�«¤« j�sv« ~!¶�i�fhsvq-j%j�svfxª uKsvr�z�·J�Wk
�{zBoGq%j�s�l
}\fhoG�Wf�k�«¤«¡l#svfhl2�hsv|�|}�hsvq`ª�sF¨Te-svq�rtj�z­k��Wf�k�«¤« svq��hlhu�f{zBghi��t�K¥�svf2�hsvz�|�e�q���l�kGlhuKsj���hs¼~�svfhj�svq
z�«$ª�sF¨Te-svq�rtj�z­k��Wf�k�«¤« k�|�|Bsvfhj�z�q���l!q�zBg�i��!� svf{�-g���l{zBghi��{z����t��ª�o�zBl��Yq�zBg�i��nsvfhl{zBghi��{|�zBghi k�e��
~Ysv|Bg�i-sv«µ­xs�g�i�q-svf¼l{zBghi»svz�q`}\fhoGrts�l�lhoGf�k�q`svz�q-sv«
}\e�qs����z�q`j�svf�¥�svf{�Tk�q���svq�i-svz}�¼� s
�
�2k�q-j/�²¶pe-ghi±j�zBsY�¾z��Wf�k
�{zBoGq-lh�Ks
�Vsvi�|Bs�~�svfhj�svq±z�«¬ª�sF¨Te-svq�rtj�z­k��Wf�k�«¤«]q�zBghi��\j-k�f{��s�l2�hsv|�|}�t�
j-k%lhzBs�j�z�fhsj���µk�q j�svq y�z�f2�{e-sv|�|Bsvq²}\fhoGrts�lhlhoGfµ��svf{zBghi��hsj�¯lhz�q-j»e�q-j¢q�zBghi��¡k�q¸�p���°sj���hs
z�q�q-svf{i�k�|�� j�s�lx}\fhoGrts�lhlhoGfhlt�
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æ Ò�Ò Ì�ÚÔÓ�Ù�Í�Ø½��ä¾·���ËÝÎ Õ ��ÐyÍ�Ì�×�Ð Õ Í Ñ ã�U;Î&Ì�Í�Î Õ ��Ì�Ø Õ*Ñ ×,ÌÔÐyÍ

<>=À¿\=@? Á�M6D*ÂYH¬Ã�I�JKE�L2MNDYX�Ä8J/D3JKHNFÅÄ F�D6E
«�sv�Ksvq�j�svf�� £G�W|�zBg�is��svz}��j�zBs¯mxoG«¤«�e�q�z}�Wk
�{zBoGq»r�~nzBlhg�i-svq`y z�f2�{e-sv|�|Bsvq»}�fhoGrts�lhlhoGfhsvq`r�e
��� svf{~�kGghi-svq�����zBsj�hsj�!j�svf���oGq�z}�hoGf3r�e-lß¶
�{r�|�zBghi�j�zBsx��£G�W|�zBghis��svz}�!y�z�f2�{e-sv|�|Bsp}\fhoGrts�l�lhoGfhsvq
u svf=Æ�Ç�È²É�Ê`È�Ë!Æ�Ê`Æ�Ç2Ì±Í r�~nzBlhg�i-svq[­xs�g�i�q-svf{q¾r�e%«¤z��Wf{zBsvfhsvq���d�zBs�lnzBl2�>�{s�j�svf{rtsvz}��r�e�f�ªNk�e����
rtsvz}�3j�s�l3���Ksvf{~!kGghi��hsvq�}\fhoG�Wf�k�«¤«¡l�«¡£G�W|�zBg�i��T� e-lhl\r��Ù®²svz�qg­ps�ghi�q-svf�i-svf{e�q��hsvf{��s
�Vk�i��
fhsvq¾~�svfhj�svq��!�Gk�q�q «Rk�q y�oGf{i-svf#j�zBs=Î6svz�|Bs±svz�q-s�l�}\fhoG�Wf�k�«¤«¡lt� j�zBs±k�e��3j�sv«Ï­xs�g�i�q-svf
k�e-l{��s
����i�f2�3~�svfhj�svqRr�e�svz�q-sv« k�q-j�svfhsvqg­ps�ghi�q-svf3y�svfhl�ghi�zBsv� svq���«pzBghi��3z�«¤u�|Bsv«¡svq��{zBsvf2�t�
k�� svf!svz�q-s#j�svqs����k�fhs#¹\f{~Ysvz}�hsvf{e�q��-��zBl2��svz�q%k�es�hoG«Rk
�{zBl{zBsvf2�hs�lxmxoGq�·-�We�f�k
�{zBoGq-l{«Rk�q�k���s
�
«¡svq��t��d#svfn®!svqTes�{rtsvf5��£Gq�q��hs¼j-k�q�q �KsvzBl{u�zBsv|Blh~YsvzBlhs�k�q���sv� svq��-k�e��6~Ysv|Bg�i-svq[­xs�g�i�q-svf{q
l{zBg�iRsvz�qRy�z�f2�{e-sv|�|BsvfY}\fhoGrts�l�lhoGf�� s
·-q-j�svq�j-k�f°�/e�q-j¤~Ysv|Bg�i-sp}�fhoGrts�lhlhoGfhsvqRr�e-lßk�«¤«¡svq���s
�
i-£Gfhsvq��Nd#svf�mpoGq�·-�We�f�k
�{zBoGq-l{«Rk�q�k���svf¯~n��fhj�sRj-k�q�q k�es�hoG«Rk
�{zBlhghi ����f�svz�q-sRoGus�{z�«Rk�|Bs
¥�svf2�hsvz�|�e�q��¾j�svf�}\fhoGrts�lhl�oGfhsvq��/e�q��hsvf¼®!svf{�-g���l{zBg�i��{z��We�q���j�svf¼�Ksvz}�t�/j�zBs¤svz�q`}\fhoGrts�l�lhoGf
y�svf{��f�k�e-ghi��pe�q-j¾j�s�l�mxoG«¤«±e�q�z}�Gk
�{zBoGq-l�k�e���~�k�q-j�s�l#r�~nzBl�ghi-svq }�fhoGrts�lhlhoGfhsvq��-lhoGf{��svq��

<>=À¿\=À¿ Q L+X�Ã�J/U@L+X�L@F-I�ÃYD�HÑÐ3F-IvÁ�M»ÄcÒnMNXGLVE�L2MND
Óp« j�zBsr�-e�qs���{zBoGq»j�s�l�mpoG«¤uKoWl{z}�{zBoGq-lh«¡s�ghi�k�q�zBl{«±e-l±r�e`y�zBl{e�k�|�zBl{zBsvfhsvq��K~ne�fhj�s¡sv� svq��
�2k�|�|Blnj�svf�� oGq�z}�hoGfny�svf{~�svq-j�sj�t��d#svf�� oGq�z}�hoGf�svf2��svq�q��pmpoG«¤uKoWl{z}�{zBoGq-svq¾e�q-j�l2�hsv|�|}��l{zBs
�Wf�k�·�lhg�i¸j-k�ft�6º»svq�q²j�svf¤��oGq�z}�hoGf¤k�|Bl¯mpoGq�·-�We�f�k
�{zBoGq-l{«Rk�q�k���sv«¡svq��2�ho�oG|�svz�q���s�lhsj�{rF�
~nz�fhj�e�q-j svz�q�rtsv|�q-s¤mpoG«¤uKoGq-svq��hsvq`y�svfhlhghi-oG� svq`~Ysvfhj�svq��Ky�svfhlhg�i�zBsv�Ksvq»lhzBghi`k�e-ghi`j�zBs
j-k�«¤z}�3y�svf2��qT��u��§�hsvq�mxoG«¤u oGq-svq��hsvq ��sv«R¶�³±j�svfYz�q�m¼k�u�z}�hsv|SÔ#� s�lhghi�f{zBsv� svq-svqg­psv��sv|�q��
d�zBs�l¯lhoG|�|Yz�q²svz�q-sv«Õ��|Bsvz�q-svq ®!svzBl{u�zBsv|nj�o���e�«¡svq��{zBsvf2�¤~�svfhj�svq��*¶x����z�|Bj�e�q���Ö��×Ô¾rtsvz����
j�fhsvzxm#q-o��hsvq¸y�oGq8j�svq-svq:svz�q-svf�svz�q-sQØ#f{e�u�uKs y�oGq¸y�zBsvf¤��zBj�z�fhsj���{zBoGq�k�|xy�svf2��qT��u��§�hsvq
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a Õ Ð�T=ÎNÏ�Ï*Ð Õ Î&Í;Î&Í�×2U p Ú�×=ä

æ Ò�Ò Ì�ÚÔÓ�Ù�Í�Ø½��ä×Ü�� æ Í�Ï,ÌÔã�US× Ñ Ù ß Ó Õ Î&Ì¬]ÝÍ�Ðy×�Î&ÍSR Û ÐyÍ;Ó�Î&Í�Î&Í�Î&Ì�Í�Î Õ Î&Ì�Í�Î'Ý Õ Ù�á�áçÎ Û ÐyÍ Û ÌÔÎ Õ
Ò ÌÔÓ�Ì Õ Î Ö ×,ÌÔÐyÍ Ñ Ú Û Î Õ,Ö Í�|�á ß ×�Î&ÍQa Õ Ð�T=ÎNÏ�Ï*Ð Õ Î&Í;Î&Í�×2U p Ú�×

P�Ì�Í�Î Õ Ó�ÌÔÎNÏ�Î Õ a Õ Ð�T=ÎNÏ�Ï�Ð Õ Î&Í
Ï�ÐyÚ�Ú¶Í�Ù�ÍFá Î Õ Ó Õ*Ñ Øyå Ñ Í�Ó]å�Ó Õ Ðyá Ñ Ù ß Î&Ì�Í�Î&Í Ñ Í�Ó�Î Õ Î&Íe]ÝÍ�Ð�å
×�Î&Í Û Î Õ Ï�ã+U�Ð Ò Î&Í�Þ§Î Õ Ó�Î&Í(ä æ Ò�Ò Ì�ÚÔÓ�Ù�Í�Ø���ä¾�5T=Î&Ì�Ø$×VÎ&Ì�Í�Î&Í>~SÍ Ñ á�Ï2U�Ðy×�Ï»TNÙÁÎ&Ì�Í�Î&Ü;k Î&Ì�×,á�Ù�Í Ö ×uR
Þ§Ð`Î&Ì�Í�Î Õ Ó�Î Õ a Õ Ð�T=ÎNÏ�Ï*Ð Õ Î&ÍFØ?Î Õ*Ñ Ó�Î Û Î Õ Ï*ã�U�Ð Ò Î&ÍFÞ�Ì Õ ÓlR�Þ)Ð Ò Î&Ì�Ó�Î Õ � Ñ Ù�Ï\å`Þ§Ù Õ Ï�Ð Õ Í�ÌÔã�US×
Ó Ñ�Õ Ø?ÎNÏ,×�Î&Ú�Ú�×DÌÔÏ�×=ä

{ Ñ ã�U�Ó�Î&Ü Ó�Î Õ a Õ Ð�T=ÎNÏ�Ï�Ð Õ�Ñ Ù ß Ó�Î&Í Í�Î&Ù�Î&Íßa Õ Ð�T=ÎNÏ�Ï�Ð Õ Û Î Õ Ï*ã�U�Ð Ò Î&ÍÇÞ§Ð Õ Ó�Î&Í ÌÔÏ,×uR
Þ§Î Õ Ó�Î&Í¤Ó�ÌÔÎ§Ó Ñ Ü¤Ì�× Û Î Õ,Ö Í�|�á ß ×�Î&Íra Õ Ð�T=ÎNÏ�Ï�Ð Õ Î&Í Ñ Ù�×�ÐyÜ Ñ ×,ÌÔÏ�ã�U`Ù�Í�ÓeÓ�Î&Í%qKÎ&Ø?Î&Ú�Í Ö ÐyÍ ß Ð Õ Ü
Í Ñ ã�U�Ø?ÎjT=ÐyØ?Î&ÍSR¶Þ Ñ ÏiÌ�Í Ó�Î Õiæ Ò�Ò Ì�ÚÔÓ�Ù�Í�Øg��ä¾à¤Ó Ñ�Õ Ø?ÎNÏ,×�Î&Ú�Ú�×DÌÔÏ�×=ä

&�èÊê�è(' á7ðPë)ì�ðYî§ïYðYñ©îYõ�*[â¹óVðYì21yóN,T*
ËÝÎ Õ ��ÐyÍ�Ì�×�Ð Õ ÌÔÏ,×�Î&Ì�ÍaÎ&Ì�Ø?Î&Í�Ï,× p Í�Ó�Ì�Ø?ÎNÏra Õ ÐyØ Õ*Ñ Ü¤Ü�R�Ó Ñ Ï�ÏeÐyá�×,ÌÔÐyÍ Ñ Ú�TNÙaÎ&Ì�Í�Î&Ü Ë3Î`_ Ñ àSåa Õ ÐyØ Õ*Ñ Ü¤ÜãU�Ì�ÍsTNÙ�Ø?ÎNÏ�ã+U Ñ Ú�×�Î&×�Þ§Î Õ Ó�Î&Í Ö$Ñ Í�Í(äYP�Ì�Í¤ËÝÎ`_ Ñ àSåba Õ ÐyØ Õ*Ñ Ü¤ÜôÜ^Ù�Ï�Ï ß | Õ Ó�ÌÔÎ§þCÎ Õ å
Þ§Î&Í�Ó�Ù�Í�Ø`Ó�ÎNÏ���ÐyÍ�Ì�×�Ð Õ Ì�Í�Ø?Ï§Þ§ÎNÓ�Î Õ Í�Î&Ù Ö ÐyÜ¤á�Ì�Ú�ÌÔÎ Õ ×)Þ§Î Õ Ó�Î&ÍSRSÍ�ÐSã+UFÏ*ÐyÚ�Ú�×�ÎDÎNÏ§Ï�ÌÔã�U�Þ p U�å
Õ Î&Í�Ó^Ó�ÎNÏ���ÐyÍ�Ì�×�Ð Õ Ì�Í�Ø?Ï Ñ Í�Ó�Î Õ Ï Û Î Õ U Ñ Ú�×�Î&Í(äyË3Î Õ ��ÐyÍ�Ì�×�Ð ÕPÖyÑ Í�Í^Ù�Í Ñ Ò U p Í�Ø$Ì�Ø Û ÐyÍeÎ&Ì�Í�Î&Ü
ËÝÎ`_ Ñ à�åba Õ ÐyØ Õ*Ñ Ü¤Ü Ø?ÎNÏ,× Ñ�Õ ×�Î&×�Þ§Î Õ Ó�Î&Í�Ù�Í�Ó:Ó Ñ Ï���ÐyÍ�Ì�×�Ð Õ Ì�Í�Ø�Ó�Î Õ a Õ Ð�T=ÎNÏ�Ï�Ð Õ Î&ÍäTNÙ�Î&Ì'å
Í�Î&Ü Ò Î&Ú�ÌÔÎ Ò Ì�Ø?Î&ÍNk Î&Ì�×,á�Ù�Í Ö ×^Þ p U Õ Î&Í�Ó:Ó�Î Õ a Õ ÐyØ Õ*Ñ Ü¤Ü Ñ Ù�Ï ß |sU Õ Ù�Í�Ø Ñ Ù ß Í�ÎjU�ÜºÎ&Í�Ð]Ó�Î Õ
Ñ Ò�Ò Õ ÎNã�U�Î&Í(ä d ÎNÓ�Ì�Ø$Ú�ÌÔã�UºÓ�Î Õ ��ÐyÍ�Ì�×�Ð Õ Ò Õ*Ñ Ù�ã+U�×zqKÎ ß Î Õ Î&ÍsT=Î&Í Ñ Ù ß Ñ Ú�ÚÔÎ�TNÙ>| Ò Î Õ Þ Ñ ã�U�Î&Í�Ó�Î&Ía Õ Ð�T=ÎNÏ�Ï*Ð Õ Î&Í(ä
þCÐ|à Ñ Ø?Î Õ Ò ÌÔÎ&×�Î&×�TNÙFÓ�ÌÔÎNÏ*Î&Üåk¶Þ§ÎNã Ö Î&Ì�Í�Î&Íe{ Ñ Ü¤Ì�Í�Øyå`~]Î Õ,Û ÌÔãNÎ�R]Ü¤Ì�×Y�KÌ�Ú ß ÎDÓ�ÎNÏ*Ï�Î&Í¾Ï,ÌÔã+Ut Ò _,Î Ö ×�Î Õ Î&Ø$ÌÔÏ,× Õ ÌÔÎ Õ Î&Í Ú Ñ Ï*Ï�Î&Í(ä æ Ù ß Ó�ÌÔÎNÏ*Î#t Ò _,Î Ö ×�Î ÖyÑ Í�Í�Ó Ñ Í�Í Ï,á p ×�Î Õ | Ò Î Õ Ó�Î&Í�Þ p U�å

Õ Î&Í�Ó;Ó�Î Õ qiÎ&Ø$ÌÔÏ�× Õ ÌÔÎ Õ Ù�Í�Ø Ñ Í�Ø?Î&Ø?Î Ò Î&Í�Î&Íæ{ Ñ ÜºÎ&ÍQTNÙ�Ø?Î&Ø Õ Ìèç�Î&Í�Þ§Î Õ Ó�Î&Í(ä æ Ú�ÚÔÎ Õ Ó�Ì�Í�Ø?Ï�U Ñ ×
Ó�Î Õ { Ñ ÜºÎ&Í�Ï Õ*Ñ Ù�Ü Ö Î&Ì�Í�Î Õ ÎNã�U�Í�Î Õ | Ò Î Õ Ø Õ Î&Ì ß Î&Í�Ó�Î#Ý�|�Ú�×,Ì�Ø Ö Î&Ì�×uR�Ï�ÐyÍ�Ó�Î Õ Í¾Ø$Ì�Ú�×YÌ�Ü¤ÜºÎ Õ ÍSÙ Õ
ÚÔÐ Ö$Ñ Ú ß | Õ Î&Ì�Í�Î&ÍQqiÎNã�U�Í�Î Õ ä

PCÏ`Ú Ñ Ï*Ï�Î&ÍcÏ,ÌÔã�UéTNÞ)Î&Ì1h p Ú�ÚÔÎ Û ÐyÍ�Î&Ì�Í Ñ Í�Ó�Î Õ Ù�ÍS×�Î Õ Ï�ã�U�Î&ÌÔÓ�Î&Í�� � ä�Ë3Î Õ ��ÐyÍ�Ì�×�Ð Õ Þ�Ì Õ Ó
Ø?ÎNÏ,× Ñ�Õ ×�Î&×uR�ÎNÏIÞ)Î Õ Ó�Î&Í�qiÎNã+U�Í�Î Õ�Ñ Í�Ø?Î&Ø?Î Ò Î&ÍSRVÓ�ÌÔÎ'| Ò Î Õ Þ Ñ ã+U�×�Þ§Î Õ Ó�Î&Í:Ï�ÐyÚ�ÚÔÎ&Í7Ù�Í�Ó Ñ Ù ß
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æ Ò�Ò Ì�ÚÔÓ�Ù�Í�Ø½��ä¾���ÅP�Ì�Í[a Õ Ð�T=ÎNÏ�Ï*Ð Õ Þ�Ì Õ á Î Õ Ó Õ*Ñ Øyå Ñ Í�Ó]å�Ó Õ Ðyá Û Î Õ Ï�ã+U�Ð Ò Î&Í

Ó�ÌÔÎNÏ�Î&Í�qiÎNã�U�Í�Î Õ Í�Þ§Î Õ Ó�Î&Í Û ÐyÍ�Î&Ì�Í�Î&Ü Ë3Î`_ Ñ àSåba Õ ÐyØ Õ*Ñ Ü¤Ü Û Ì Õ ×,Ù�Î&Ú�ÚÔÎga Õ Ð�T=ÎNÏ�Ï�Ð Õ Î&ÍUÎ Õ åT=Î&Ù�Ø$×=ä�í�äyË Ñ ÏCËÝÎ`_ Ñ à�åba Õ ÐyØ Õ*Ñ Ü¤Ü Ú p Ù ß × Ò Î Õ Î&Ì�×�Ï�Ù�Í�Ó¤Ó�Î Õ ��ÐyÍ�Ì�×�Ð Õ Þ�Ì Õ ÓrU�Ì�ÍsTNÙ�Ø?ÎNÏ�ã+U Ñ Ú'å
×�Î&×�Ù�Ü Î&Ì�ÍsT=Î&Ú�Í�Î�qiÎNã+U�Í�Î Õ TNÙe| Ò Î Õ Þ Ñ ã�U�Î&Í Ñ Ù ß Ó�Î&Í�Î&Í Ò Î Õ Î&Ì�×�Ï Û Ì Õ ×,Ù�Î&Ú�ÚÔÎ#a Õ Ð�T=ÎNÏ*Ï�Ð Õ Î&Í
Îïî�ÌÔÏ,×,ÌÔÎ Õ Î&Í(ä
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{y��Ó	Â�ÒV��Ø��rÕ7�E�¤Ø��¨Û+�EÙ�ÝrØ��EÝrÛ�ç�Ô2Ø���Ô2Ø��Rê��EØ�Û+�EÝrç��EØ�Ûrà���Ù�Þ=×$�¥�E��ÛBèX�EÝr��Û�ÒVà2è1ÛrÝ+�EÛ+�E�NÔ��E�Ðß�àN�Bâ
��Ò�Â�Õ7�E���EÝrÕ76$Ù�ç�Ø�Ó	Â�Û�ä�å�Ø��&ß�àN�r��Ò�Â�Õ7��Ü Ø�Ý+ÔÉÔNÒVÚ��EØ(ÒVà2èPÔ��EÝÂ�E�¨ÛBè��EÝr�¨Û+�E�"í(�EØ�Û+�!Ù=�EÜ!×$ÝBè��E�nç
à�ÕWÔ2Ø���Ô�×$ÝrÛ�Þ=×$Ý�Â�ÒV�NÔ��E�N��ß�àN�r��Ò�Â�Õ7�EÚH��Â�ÒV�NÔ2ç�à���ÙÉ��Ø�Ó	Â�Û&ÒVàN��À�à�ÂN�EÚ��Eç��Rä�I�Ø�Ú�Û!����æ=�EØ��N�
ÒV��Ù=�EÕ7���+�+�E�N�oèT��Â�ÒV�NÔ2ç�à���ÙyÔ��EÝ�ß�àN�r��Ò�Â�Õ7�kç@Ü Ø�Ý+Ô��+Ø��MÞ=×$��Ô��EÝX~�×gé¨ÒVÙ=�EÝBâ�G�Õ�Ù=�EÚ�à���Ù
ÒVÚ�Ù=�	è�ÒV��Ù=�E�RäËå�Ø����+��Þ=�EÝrá�Ò$Ó+æ(ÛÉÔ2Ø��Kß�àN�+��Ò�Â�Õ7�kçRÞ=�EÝ+�+Ó}Â�Ø�Ó+æ(Û��+Ø���ÒV�9Ô2Ø���Ýrà2èX�E�NÔ��Kí(�EØ�Û+�
à��NÔ�Ü Ø�ÝBèXÛT�+Ø���Ô�×$ÝrÛ��EÝr�N�Eà�Û�ä�}PàNÔ��EÕÖ�+Û+�Eç�ç�Û'~�×gé¨ÒVÙ=�EÝ��EØ��N�XÄ��EØ#ÂN��Þ=×$�oß�àN�r��Ò�Â�Õ7�E�KÀ�à�Ý
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~��EÝBèFÃ�Ù�à���Ù�ç&Ô2Ø��y�EØ��N�B~�Ø��Eç#ÀgÒ�Â�ç�Þ=×$��½���Â�ç��EÝ+��À��E��ÒVÝrØ��E�´Ü'Á�Â�Ý+�E�NÔ��E�¨ÛBè��EÝr�¨Û+�EÝ�ß�à2è1Ýrà2è��
ÒVÚ�Ô���Ó+æ=�E�Rä

ß�Ú�Ú�Ø�ç�Ô2à���Ù O ä ¢ Å�¿�ç Ò$�+�+�E�NÔ2Ø ÒVÙ�ÝjÒVÕ�ÕðÔ��EÝ�å��t¾rÒ�é¨â�ß�àN�r��Ò�Â�Õ7�E��æ(ç Ò$�+�+�E�

DejayException

ConstructProcessorFailed StartProgrammFailed IllegalMainArguments NoRemoteReferenceClass RemoteExecutionFailed

Exception Exception Exception Exception Exception

RuntimeException

G��¨Ú���Â�ÒV�NÔ��Eç�ÛÁÚ�ç��EØ�Ú�ÛUÔNÒVÚ��EØ��EØ��N��I�Ýrà�á�á���Þ=×$��½N��Â�ç��EÝr�nçRÔ2Ø���Ô2à�Ý+Ó	ÂÌÔ2Ø��=~��EÝrÜ&�E�2â
Ô2à���ÙÄÞ=×$�#�ráH��À�Ø��Eç�ç��E�Àå��t¾+Ò�é�â�Æ�Ø�Ù=�E�N�+Ó}Â�Ò.è1Û+�E� ÒVà2èXÛrÝ+�EÛ+�E��æ=6$���N�E�Rä�G�Õ Ô2Ø����+��½N��Â�ç��EÝ
�EÚ��E�2è�ÒVç�ç���Ø����E��Û+�rá�Ý+��Ó	ÂN�E�NÔ��E� ß�àN�r��Ò�Â�Õ7�E��À�à�Ú���Â�ÒV�NÔ��Eç��nç�Ü à�Ý+Ô��~èFÃ�Ý�å��t¾rÒ�éÄ�EØ��N�
�EØ�Ù=�E�N�"u�Ø��EÝjÒVÝ+Ó	Â�Ø��KÞ=×$�¥ß�àN�r��Ò�Â�Õ7�E�¥�E�¨ÛaÜ Ø�Ó+æ=�Eç�Û�ç�Ô2Ø����+Ø�Ó	ÂÌØ��9Ô2Ø��7Ú����rÛ+��ÂN�E�NÔ��Ru�Ø��EÝBâ
ÒVÝ+Ó	Â�Ø��ÁÞ=×$�oí¨Ò�Þ�Ò.â�ß�àN�r��Ò�Â�Õ7�E����Ò�Â�Ûrç�×����EØ���Ú�Ø��NÔ��EÛ�äQè Ò$�rØ��ræ(ç Ò$�+�+��Ô2Ø����+�EÝ7u�Ø��EÝjÒVÝ+Ó	Â�Ø��ÁØ��rÛ
Ô2Ø��I¿�ç Ò$�+�+� ï<|���|6ù-ñ |%ô���ù	�J÷%ô � y-w\ð µ � � ðfx � y v�ô äHå�Ø��IèT���+×$�NÔ��EÝ�ÂN�EØ�Û�Ô2Ø����+�EÝ�ß�àN�r��Ò�Â�Õ7�Mç�Ø��EÙ�Û
ÔNÒVÝrØ��nç�ÔNÒ$�j���rØ���à��NÔyÒVç�ç���Þ=×$�~Ø#Â�Ý��EÝrÚ��E�NÔ��E��ß�àN�r��Ò�Â�Õ7�E����Ø�Ó	Â¨Û�Ø��~Ô��EÝ@í�Ø�Ù���ÒVÛrà�Ý�Ô��EÝ
{y�EÛ�ÂN×�Ô���ÒVà2èXÛjÒVàNÓ	ÂN�E��Õ4ÃN�j�+�E�Rä2å�ÒÉ���T�rØ�Ó}ÂKà�Õâé�ÒVà2èFÀ��EØ�ÛrÚ���Ô2Ø���Ù�à���Ù=�E��Â�ÒV�NÔ��Eç�Û�ç2æ=6$�2â
�N�E�o�rØ���Þ=×$�=¾r��Ô��EÝ7{��EÛ�ÂN×(Ô���Ù=�EÜ!×$ÝBè��E�~Ü&�EÝ+Ô��E�RäNF��EÚH�E�oÔ��E��Þ=×$ÝrÙ=�EÙ=�EÚ��E�N�E��ß�àN�r��Ò�Â2â
Õ7�E�KÕ4ÃN�+�+�E�Kæ=�EØ��N��Ü!�EØ�Û+�EÝ+�E��Õ7��Â�Ý!Ø���Ô��EÝ�í�Ø�Ù���ÒVÛrà�Ý Ô��EÝ�{��EÛ�ÂN×(Ô���Ô��+ìN��Ø��EÝrÛTÜ&�EÝ+Ô��E�Rä��÷/ô � yew\ð µ � � ðfx � y v�ô Ø��rÛLèT���rÛjÒV�NÔ2Û+�EØ�ç�Ô��EÝ�í¨Ò�Þ�Ò.â�è&Ø�Ú�ç�Ø�×$Û�ÂN�Eæ=�E�Rä

ß�ç���Ù=�EÕ7�EØ��N�jÒVÕ7�Iè Ò$�rØ���ÒVç�ç��EÝ�å��t¾+Ò�é�â�ß�àN�r��Ò�Â�Õ7�E�yÔ2Ø��E��Û�Ô2Ø��4¿�ç Ò$�+�+� óNð�ï<|�ó µ � � ðfx�

� y v�ô äNí�Ø���Ø��+ÛMÞ=×$� ��÷/ô � yew\ð µ � � ðfx � y v�ô ÒVÚ�Ù=�Eç��EØ�Û+�EÛ�ä óNð�ï<|�ó µ � � ðfx � y v�ô Ú�Ø��EÛ+�EÛ�æ=�EØ��N��Ü&�EØ-â
Û+�EÝrÙ=��ÂN�E�NÔ��K½�à���æ(ÛrØ�×$��ÒVç�Ø�Û}ÁVÛ�ç��j×$�NÔ��EÝr�¥Ô2Ø��E��ÛÉç���Ô2Ø�Ù�ç�Ø�Ó}ÂÄÒVç��4Ã�Ú��EÝrÙ=��×$Ý+Ô2�N�EÛ+����ïaÔ��E��ÛrØSì�â
æ�ÒVÛrØ�×$�N�rÕ7�EÝræ�Õ�ÒVç�èZÃ�Ý�ÒVç�ç��~ß�àN�r��Ò�Â�Õ7�E�nç�Ô2Ø���Ø��Äå��t¾rÒ�é¤Ô��+ìN��Ø��EÝrÛ�Ü!�EÝ+Ô��E�Rä'í(×�Ø��rÛ7���
Ô��EÕgÅ�Ý+×$Ù�ÝjÒVÕ�Õ�Ø��EÝ+�EÝ�ç��EØ�Ó	Â¨Û�Õ76$Ù�ç�Ø�Ó	Â~�EØ��N�XèT��Â�ÒV�NÔ2ç�à���Ù�ÒVç�ç��EÝ�å��t¾+Ò�é�â�ß�àN�r��Ò�Â�Õ7�E��À�à
á�Ý+×$Ù�ÝjÒVÕ�Õ�Ø��EÝ+�E�nç�×fÂ��N�KÔ2Ø����+���EØ���À��Eç��ÄÒV��Ù=�EÚ��E� À�à9Õ4ÃN�+�+�E�Rä�ß�ç�ç����rá���À�Ø��Eç�ç��E�¤å��t¾+Ò�é�â
ß�àN�r��Ò�Â�Õ7�E��Ü!�EÝ+Ô��E��Þ=×$� óNð�ï<|�ó µ � � ðfx � y v�ô ÒVÚ�Ù=�Eç��EØ�Û+�EÛ�äkÆ��¨Û+�rá�Ý+��Ó}ÂN�E�NÔ�Ô��EÝ�~�×$ÝrÙ=��ÂN�E�N�Bâ
Ü!�EØ��j� Ø��7í¨Ò�Þ�Ò��EÝrÜ&�EØ�Û+�EÝr�KÔ2Ø����+� ß�àN�r��Ò�Â�Õ7�E�7��Ø�Ó}Â¨Û&Ô2Ø��7½�à���æ(ÛrØ�×$��ÒVç�Ø�Û}ÁVÛ!Ô��EÝ�è Ò$�rØ��ræ(ç Ò$�Bâ
�+��ä�í�Ø���Ô2Ø��E�N�E�KÃ�Ú��EÝ!Ø#Â�Ý+�E���EØ�Ù=�E�N�rÛ}ÁV�NÔ2Ø�Ù=�E��ë�é�áKç���Ô2Ø�Ù�ç�Ø�Ó	Â~ÒVç��Tï�Ô��E�¨ÛrØSìNæ�ÒVÛrØ�×$�KèZÃ�ÝT�EØ��N�
Ú����rÛrØ�Õ�ÕÁÛ+�o¿�ç Ò$�+�j�MÞ=×$��ß�àN�r��Ò�Â�Õ7�E�Rä@å�Ò$��×$Ú�Ø�Ù=�o¿�ç Ò$�+�+�E�NÔ2Ø ÒVÙ�ÝjÒVÕ�Õ À��EØ�Ù�Û�Ô2Ø��I~��EÝBâ
�EÝrÚ�à���Ù=��Â�Ø��EÝjÒVÝ+Ó}Â�Ø��MÔ��EÝ�Ô��EÝ�À��EØ�Û��+ñ(Ø��rÛrØ��EÝ+�E�NÔ��E�yå��t¾rÒ�é¨â�ß�àN�r��Ò�Â�Õ7�E�Rä
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ïa�oÔ2Ø����+�EÕg¿UÒVá�Ø�Û+�EçË�+×$ç�ç��E�~ÒVæ(ÛràN�Eç�ç��:½N×$Ý+�jÓ	Â¨à���Ù=�4ÒV�N�}ÁVÛ�À��UèFÃ�Ý Þ=�EÝrÛ+�EØ�ç�Û+�:Å�Ý+×$Ù�ÝjÒVÕ�Õ�Ø��EÝBâ
�rá�ÝjÒ$Ó}ÂN�E�9Þ=×$ÝrÙ=���rÛ+�Eç�ç�ÛMà��NÔ�À�àÌÔ��E�9Ø��ÌÔ2Ø����+�EÝÉß�ÝrÚ��EØ�ÛUÞ=×$ÝrÙ=���rÛ+�Eç�ç�Û+�E�P¿�×$��À��Eá�Û+�E�¥à��NÔ
Ô��EÝ+�E�7G�Õ7�+�EÛ�À�à���Ù�Ø���èT��À�à�Ù�Ù=���+�EÛ�À�ÛÂÜ!�EÝ+Ô��E�Rä=å�Ø���}�Ò�Â�çNÔ��EÝM½N×$Ý+�+Ó}Â¨à���Ù=�rá�Ý+×�¾r�Eæ(Û+� Õ�Ø�Û
Ô��EÕî}PØ��Eç��EØ��N�EÝX~��EÝ+�EØ��2è�Ò$Ó}Â¨à���ÙyÔ��EÝGÅ�Ý+×$Ù�ÝjÒVÕ�Õ�Ø��EÝrà���Ù�Ô2à�Ý+Ó	Â9Ô2Ø��IÆ��¨Û�Ü Ø�Ójæ�ç�à���Ù�Þ=×$�
�N�EàN�E�Rí�á�ÝjÒ$Ó	ÂN�E�K×�Ô��EÝ�Þ=×$�Rí�á�ÝjÒ$Ó}ÂNÔ2Ø ÒVç��Eæ�Û+�E��Ø��rÛÂÞ=�EÝ�ÂQÁVç�Ûr��Ø��rÕ"ÁVD�Ø�ÙÁÙ�Ý+×$DNäkÆ�Ø��N�E�FE�Ú��EÝBâ
Ú�ç�Ø�Ó+æOÃ�Ú��EÝ��+×$ç�Ó}ÂN�4Å�Ý+×�¾r�Eæ(Û+�UÕ�Ø�ÛL½N×$æ(àN��ÒVà2è�ß��rá��Eæ�Û+�UÔ��EÝL~��EÝrÛ+�EØ�ç�à���Ù"ìN�NÔ��EÛ�Õ�ÒV�~Ø��G è&ÝrØ�×$Û��EÛ�ÒVç�ä Î�O�O/ÐIH à��NÔ G ~�Ø�Û+�Eæ�à��NÔ�ë��+Ó}Â¨àNÔ2Ø�� Î�O�O/ÐIH äQu�Ø��EÝ�Ü à�Ý+Ô��ÁÔNÒ�ÂN�EÝ��N×$Û�Ü!�E�NÔ2Ø-â
Ù=�EÝrÜ!�EØ��j�M�EØ��N�Éß�àN�+Ü&Ò�Â�ç�Ù=�EÛrÝ+×VQ��E�nçHÔ2Ø��ÉÒV��æ=×$��À��Eá�ÛrØ�×$�N�Eç�ç��EÝUF@Á�ÂN�Áà��NÔyÒV�yÔ��EÝ@{y6$Ù$â
ç�Ø�Ó	Â�æ=�EØ�Û�Ô��EÝ�Ù=�EÙ=�E�N�j�EØ�ÛrØ�Ù=�E��èT���EØ��25NàN�+�rà���Ù¤ÒVàN�rÙ=�EÝrØ�Ó	Â�Û+�EÛ�Ü&ÒVÝ�ä�Æ�Ø��¡Ü!�EØ�Û+�EÝrÙ=��ÂN�E�NÔ��EÝ
~��EÝrÙ�ç��EØ�Ó	Â9Ô��EÝ�Ø���å��t¾+Ò�é~Þ=�EÝrÜ&�E�NÔ��EÛ+�E��¿�×$��À��Eá�Û+�7Õ�Ø�Û�ÒV�NÔ��EÝ+�E��½�×$Ý+�+Ó	Â�à���Ù=�jÒVÝrÚH�EØ�Û+�E�
æ�ÒV����Ø�� G ½NÝjÒVÙ=�EÕ�ÒV��� ¢�b�b�bJH ��Ò$Ó	Â�Ù=�Eç����j�E�7Ü!�EÝ+Ô��E�nç�Ô��EÝÂÔ2Ø��T��Ò$Ó}Â2èX×$ç�Ù=�E�NÔ���å�ÒVÝ+�rÛ+�Eç�ç�à���Ù
Ü!�EØ�ÛrÙ=��ÂN�E�NÔ~è�×$ç�Ù�Û�ä

K�L:�MK NÁ²7�/O «
½�ÒVÝ4I�× G u�×$ç�Ô��EÝM�EÛMÒVç�ä Î�O�O�OJH Ø��+ÛÁ�EØ���Å�Ý+×�¾r�Eæ�ÛMÔ��EÝÁå�Ø��rÛrÝrØ�Ú�à�Û+��Ô í�é2�rÛ+�EÕ7�ÉI�Ý+×$à�á9ÒVÕ
ï��rÝjÒ$�Eç�ïa�N�rÛrØ�Ûrà�Û+�y×Vè4ë���Ó}Â��N×$ç�×$Ù�é�Ø��ÿu�ÒVØ-è�Ò2ä'Æ��KÜ Ø�Ý+Ô��+�EØ�Û Î�O�OkÏ à��¨Û+�EÝ�Ô��EÝ�é��EØ�Ûrà���Ù
Þ=×$��å�Ý�ä�èT�E�2âtí6Â�ÒVà�ç��E��Û�Ü Ø�Ójæ=�Eç�Û�än½�ÒVÝ4I�×�Ú�Ò$�rØ��EÝrÛ�Û+��Ó	Â���Ø��+Ó}Â�Ù=���+��ÂN�E�nç�Ü Ø��Éå��t¾rÒ�é/çHÒVà2è
í¨Ò�Þ$Ò7à��NÔo�rÛ+�Eç�ç�Û�ç�Ü Ø��Uå��t¾+Ò�é/çP�EØ��N�:Æ�ÝrÜ!�EØ�Û+�EÝrà���Ù�Ô��EÝ@í�á�ÝjÒ$Ó}ÂN�MÔNÒVÝ�äNå��EÝL½�×$æ�àN��Ô2Ø����+���
Å�Ý+×�¾r�Eæ�Û+���Áç�Ø��EÙ�ÛMÒVÚ��EÝ�Þ=×$ÝMÒVç�ç��EÕ ÒVà2è Ô��EÝ4{�Ø�Ù�ÝjÒVÛrØ�×$��à��NÔ�Ô��EÝ+�E� ¿�×�×$Ý+Ô2Ø���ÒVÛrØ�×$�9à��NÔ
��Ø�Ó	Â�Û&ÒVà2è@Ô��EÝ&}PàN�jÒVÕ�Õ7�E�2è�Ò$�+�rà���ÙUÞ=×$�"~��EÝrÛ+�EØ�ç�à���Ù�ç¨F��EÚH�E��çhÁVà�ìNÙ�æ=�EØ�Û!à��NÔoÅË�EÝ+�rØ��+Û+�E��À=ä
½�ÒVÝ4I�×É�j�EÛ�À�Û�ç(ÒV�N�rÛ+�Eç�ç����EØ��N�EÝ �+ñ2Û+�EÝr�N�E��{�Ø�Ô�Ô2ç��EÜ&ÒVÝ+�	â�è&Ø�Ú�ç�Ø�×$Û�ÂN�Eæ�Ü Ø��@~�×�é¨ÒVÙ=�EÝ�ç�Ô2Ø-â

Ý+�Eæ(ÛÁÒVà2è&Ô2Ø���Ø���í¨Ò�Þ$Ò�Ø���Û+�EÙ�ÝrØ��EÝrÛ+�"Ä\{�ï�â�ß\Å�ï�ÒVà2èBäEèT�EØM½�ÒVÝ4I�×o�rØ��NÔyæ=�EØ��N�7�rÛjÒVÛrØ��+Ó}ÂN�E�
í�ÛrÝrà�æ(Ûrà�ÝrØ��EÝrà���Ù=�rÕ7��Ó	Â�ÒV��Ø��rÕ7�E�KÜ Ø�� Ô��EÝ�Þ(Ø�ÝrÛràN�Eç�ç��AÅ�Ý+×fÀ����+�+×$Ý�Þ=×$ÝrÙ=���+��ÂN�E�Rä¨å�Ø���{�Ø�Ù�ÝjÒ.â
ÛrØ�×$��Ú�Ò$�rØ��EÝrÛÉÔ2Ø�Ý+�Eæ�ÛÉÒVà2èLÇ�Ú�¾r�Eæ(Û+�E�RäJÆ�Ø�� Ç�Ú�¾r�Eæ(Û�çRÔNÒ$�UÞ=×$�¥�rØ�Ó	Â9ÒVàN�ÁÚH�EÜ&�EÙ�ç�Ø�Ó	Â¤�+�EØ��
�+×$ç�ç�ç�Ø�Õ�á�ç��EÕ7�E�¨ÛrØ��EÝrÛ7ÔNÒ$��ï���Û+�EÝBè�Ò$Ó��QP v�w4x=ñ ð � änÆ��ÁÚ�Ø�ç�Ô��EÛ�Ô��E�¥ß���æ=�EÝ�8�ÒV�NÓ	ÂN×$Ý4CM�EØ��N���
8�I����jÒVÕMÛBâ�CrJ&×$Õ�á�ç��EÛ+��äNå�Ò$��J&×$Õ�á�ç��EÛ Ú����rÛ+��Â¨Û�ÒVàN� Ô��EÕ ß���æ=�EÝ �+×gÜ Ø���Ô��EÝ ÛrÝjÒV�N�rØ�ÛrØ�Þ=�E�
u\Ã�ç�ç��KÒVç�ç��EÝ�Ô2à�Ý+Ó	Â¤ç�×$æ�ÒVç���í¨Ò�Þ�Ò.â�Ä��	è��EÝ+�E��À��E�ÐÞ=×$Õ ß���æ=�EÝ7ÒVàN��Ô2Ø�Ý+�Eæ�Û�×�Ô��EÝÉÛrÝjÒV�N�rØ�ÛrØ�Þ
Ý+�	è��EÝ+�E��À�Ø��EÝrÛ+�EÝ�Ç�Ú�¾B�Eæ(Û+��äQê Ø�Ý+Ô�ÔNÒ$��ß���æ=�EÝBâtÇ�Ú�¾r�Eæ�Û�Ú��EÜ!�EÙ�Û�çHè�×$ç�Ù�Û�Ô2Ø��MÙ=���jÒVÕÁÛ+�ou\Ã�ç-â
ç���ä�ïa���N�EÝ�Â�ÒVç�Ú��EØ��N����J&×$Õ�á�ç��EÛ+��Ü!�EÝ+Ô��E�ÿÅ�ÒVÝjÒVÕ7�EÛ+�EÝ�Ú¨é�â�Ä��	è��EÝ+�E�NÓ���Ã�Ú��EÝrÙ=�EÚ��E�Rä�èT�EØ
ß�à2è1Ýrà2è��E�ÌÞ=×$� {y�EÛ�ÂN×�Ô��E�¤�EØ��N���ÉÒV�NÔ��EÝ+�E�¡J&×$Õ�á�ç��EÛ+��Ü Ø�Ý+Ô¥�E�¨ÛaÜ!��Ô��EÝ�â�ÚH�EØ�Í��N×$ÝrÕ�Ò.â
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ïa��½�ÒVÝ4I�×�Ù�Ø�Ú�Û����7Â�Ø���Ù=�EÙ=�E�UÀ�Ü!�EØ�{���Ó}Â�ÒV��Ø��rÕ7�E�nç�Ô2Ø��Uå��t¾+Ò�é�èX��Â�ç��E�Rä

| å��EÝ�í�ÛjÒVÕ�á2â�Ä��Eç�×(Ó�ÒVÛ+×$ÝMØ��+ÛM�EØ��¥Ý+�Eç ÒVÛrØ�ÞÌÒVà2è1Ü�ÁV�NÔ2Ø�Ù=�EÝ={y��Ó	Â�ÒV��Ø��+ÕÁàN��ä�Æ�Ý��+×$ÝrÙ�Û
ÔNÒ.èFÃ�Ý�ç�ÔNÒ$�j�U�EØ��ÌÕ�Ø�Ù�ÝrØ��EÝrÛ+���oÇ�Ú�¾B�Eæ(ÛUÚ��EØ�ß���æ�à��2èXÛU�rØ�Ó	Â¥�EØ�� Ç�Ú�¾r�Eæ�ÛÁ�+àNÓ	Â¨Û�çÂÒV�
ÔNÒ$�Á���U�rØ�Ó	Â¥ÒV�N�+Ó	Â�ç�Ø��ED=�E�9æ$ÒV����âM¾r�É��Ò$Ó	Â Æ�Ø��N�rÛ+�Eç�ç�à���Ù��EØ�� Ç�Ú�¾r�Eæ(Û�Õ�Ø�ÛÁ�EØ��N�EÕ
�+áH��À�Ø��Eç�ç��E��F�ÒVÕ7�E��×�Ô��EÝ��EØ��N�EÝ:¿�ç Ò$�+�+��ä�å�Ø����+�EÝG{���Ó}Â�ÒV��Ø��rÕÁàN�ÁØ��rÛ�ÒVà2è7Ç�Ú�¾B�Eæ(ÛBâ
�EÚ��E�N���+Ø�Ó	ÂN�EÝrç�Ø�Ó	Â¤�6Ã�Û�À�ç�Ø�Ó	ÂRÅ�èT�EØ��rá�Ø��Eç��rÜ!�EØ��j��æ�ÒV���9�EØ��9ÚH�EÜ&�EÙ�ç�Ø�Ó	ÂN����å�×$æ�à�Õ7�E��Û
�+Ø�Ó	ÂÀÒVà2è�Ô2Ø����+�Cê��EØ��+��Ø�Õ�Õ7�EÝo��Ò$Ó}Â�Ô��EÝoß���æ�à��2èXÛ�Ø�� �EØ��N�EÕ �N�EàN�E� í�é2�rÛ+�EÕ
�EØ��N�E���+ÛjÒVÛrØ�×$�QÁVÝ+�E�Ìå�ÝràNÓ+æ=�EÝÁ�ràNÓ}ÂN�E�Rä@ß�à2è�Å�Ý+×fÀ����+�+×$Ý+�EÚ��E�N��Õ�Ò$Ó}Â¨ÛÁ�EØ����+×$ç�Ó}ÂN�EÝ
{y��Ó	Â�ÒV��Ø��+ÕÁàN��ÒVÚ��EÝ�Ü!�E��Ø�Ù4í�Ø����RÅ�Å�Ý+×fÀ����+�+×$Ý+�E���rØ��NÔ�è&��ÂQÁVç�Û+�EÝ+×$Ú�¾r�Eæ(Û+�kçVÔ2Ø���æ=�EØ��N�
ß�á�á�ç�Ø�æ�ÒVÛrØ�×$�N�rÕ7��Ó	Â�ÒV��Ø��rÕ7�E�yÚ��EØ���Â�ÒVç�Û+�E�Rä

| å��EÝ�å�à�á�ç�Ø�Ó�ÒVÛrØ�×$�UÄ��Eç�×�Ó�ÒVÛ+×$Ý Ú��EÜ Ø�Ýræ�Û�ç�ÔNÒ$�j�TÚH�EØn{�Ø�Ù�ÝjÒVÛrØ�×$�oÞ=×$�BÇ�Ú�¾r�Eæ�ÛAè´ÔNÒ$�Ç�Ú�¾r�Eæ(ÛTß æ=×$á�Ø��EÝrÛ Ü Ø�Ý+ÔEç2à��NÔ�Õ�Ø�Û�ÒV��Ô��E�~}PØ��Eç�×$ÝrÛ ÚH�EÜ&�EÙ�Û Ü Ø�Ý+Ô@ä�å�Ø����!Ø��+Û ÒVÚ��EÝ
Ü Ø��MÔ��EÝ@í�ÛjÒVÕ�á2â�Ä��Eç�×(Ó�ÒVÛ+×$Ý�ÒVà2èNÅ�Ý+×fÀ����+�+×$Ý+�EÚ��E�N�Uæ�ÒVà�ÕÖÚH�E��à�Û�À�Ú�ÒVÝ�äú{�ÒV�oÕ�ÃN�Bâ
�+Û+�4Â�Ø��EÝBèFÃ�Ý\À�à�Õ èT�EØ��rá�Ø��Eç�Ü Ø��+�+�E�nçHÔNÒ$�+��Ø���Ô��EÕ À�àyÔ2à�á�ç�Ø#À�Ø��EÝ+�E�NÔ��E��Å�Ý+×fÀ����j�+×$Ý
À�àR¾r��Ô��EÕ�}H�EØ�Ûrá�à���æ(Û�ÒVàN�j�+Ó	Â�ç�Ø��ED�ç�Ø�Ó}ÂDÀ�àN�rÛjÒV�NÔ��BèXÝ+�EØ��=Ç�Ú�¾r�Eæ�Û+�MÞ=×$Ý�Â�ÒV�NÔ��E���rØ��NÔEç
Ô��E���yÒVç�ç�����ÒV�NÔ��EÝ+��ÜAÃ�Ý+Ô��XÀ�à�ï���æ=×$�N�rØ��+Û+�E��ÀUÔ��EÝ�å�ÒVÛ+�E��èZÃ�Â�Ý+�E�Rä
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ÔjxNÒ�ÔEÒZY �d��� ß!_�äJÙ�Ü
å�à�Ý+Ó	ÂCÆ�Ø��2èFÃ�Â�Ýrà���Ù�Þ=×$��ÒV�B½�ÒVÝ4I�×�ÒV��Ù=�Eç���Â��¨Û+�7I�Ýrà�á�á�Ø��EÝrà���Ù=�j�EØ�Ù=�E�N�+Ó	Â�Ò.èXÛ+�E��Ø���å��	â
¾+Ò�é�Ø��rÛÁ�EØ��¥I�Ý+×$D�Û+�EØ�ç!Ô��EÝIí�é(ÕÁÚ�Ø�×��+��ÚH�EÝ+�EØ�Û+�M�EÝBèX×$ç�Ù�Û�äJê��EØ�Û+�EÝ+�"{y6$Ù�ç�Ø�Ó	Â�æ=�EØ�Û+�E�¥Ú�Ø��EÛ+�EÛ
�EÞ=�E�¨ÛràN�Eç�ç�Ô��EÝ�í�ÛjÒVÕ�á2â�Ä��Eç�×$æ�ÒVÛ+×$Ý�ä�ê�Ø��~ÚH���jÓ	Â�ÝrØ��EÚ��E�nç!Õ�Ò$Ó}Â¨Û�Ô2Ø����+�EÝKÄ��Eç�×$æ�ÒVÛ+×$Ý�ÒVà2è
Å�Ý+×fÀ����+�j×$Ý+�EÚH�E�N��æ=�EØ��N�E��í�Ø����Rä8Æ���Ü�ÁVÝ+��ÒVÚ��EÝ�Õ76$Ù�ç�Ø�Ó}Ânç2Ø#Â���ÒVà2èJÆ�ÚH�E�N��Ô��EÝ&å�¾}Ç�Ú�¾B�Eæ�â
Û+���EØ���À�à2èFÃ�Â�Ý+�E�Rä%ê��E����ÒVàNÓ	Â���Ø�Ó	Â¨ÛT�+×�æ=×$Õ�è�×$ÝrÛjÒVÚ��Eç�Ü Ø�� Ø���½�ÒVÝ4I�×�ç=Ú��EØ�Ô��EÕ Õ�ÒV�KÔNÒ$�
� ã�à�Ø�Þ$ÒVç��E��ÀEâ�Å�Ý+×$Û+×$æ=×$ç�ç��+�Eç�Ú��EÝ7Ô��+ìN��Ø��EÝ+�E�¡æ�ÒV���nç��+×�Ü�ÁVÝ+�oÔ�×�Ó}Â¡Ô��E��æ(Ú�ÒVÝ�ç�ÔNÒ$�+�7�rØ�Ó}Â
Ç�Ú�¾r�Eæ�Û+�RÀ�à�Õ�Ø��NÔ����rÛ7ÒVà2èLÆ�Ú��E�N��Þ=×$�¤F�ÒVÕ7�E�N�+Ù�ç��EØ�Ó	Â�ÂN�EØ�Û~81Ø�ÕLF�ÒVÕ7�E�N�+Ô2Ø��E�N�+Û4CU��Ò$Ó}Â
�EÝBè�×$ç�Ù�Û+�EÝL{~Ø�Ù�ÝjÒVÛrØ�×$���EØ��N�E�oÙ=���EØ�Ù��N�EÛ+�E��Í�ÅÂÒVÝrÛr�N�EÝBÎÁ�ràNÓ	ÂN�E�Rä

K�L:��� ��²7�Éý�²7��²
G��¨Û+�EÝ�Ô��EÝoéR�EØ�Ûrà���Ù�Þ=×$� ¿�ç ÒVàN�Bâ�ÅË�EÛ+�EÝ�é�6fÂ�Ý��+Ø��NÔ¤ÒVÕ ½�Ò$Ó}Â¨Ú��EÝ+�EØ�Ó	Â�ïa�2è�×$ÝrÕ�ÒVÛrØ�æÌÔ��EÝ
½�Ý+�EØ��E�oG���Ø�Þ=�EÝ+�rØ�Û}ÁVÛ7èT�EÝrç�Ø���Õ7��Â�Ý+�EÝ+�UÒVà2èX�EØ���ÒV�NÔ��EÝ�ÒVà2è1Ú�ÒVàN�E�NÔ��4í�é2�rÛ+�EÕ7�@À�à�ÝA~��EÝrÛ+�EØ�ç-â
Û+�E�oÅ�Ý+×$Ù�ÝjÒVÕ�Õ�Ø��EÝrà���ÙM�E��Û�Ü Ø�Ójæ=�Eç�Û!Ü&×$Ý+Ô��E�nç$Þ=×$�7Ô��E�N�E�oÀ�Ü!�EØ�Ø���Ô��E�ÉèX×$ç�Ù=�E�NÔ��E��Ú��EØ�Ô��E�
ß�ÚN�+Ó	Â���Ø�ÛrÛ+�E�ÐÞ=×$ÝrÙ=���rÛ+�Eç�ç�Û�Ü!�EÝ+Ô��E�Ä�+×$ç�ç��E�Rä�}PÜ&ÒVÝ�à��¨Û+�EÝ+�+Ó}ÂN�EØ�Ô��E�¡�rØ����rØ�Ó	ÂÐØ�Õ ß��N�jÒVÛ�À
èXà��NÔNÒVÕ7�E�¨ÛjÒVç�Þ=×$�Ä�EØ��N�EÕ í�é(�rÛ+�EÕ Ü Ø���å��t¾+Ò�é/çÂæ=6$����Û+�E� ÒVÚ��EÝ�Ø���}Pà�æ�à��2èXÛ�Ü Ø�Ó	Â�ÛrØ�Ù=�
ïaÕ�á�à�ç��+��èZÃ�Ý�å��t¾+Ò�éKç�Ø��	è��EÝr�Rä

ïaÕ Å�Ý+×�¾B�Eæ(ÛAÅ�ÒV��Ù¨Ò$��Ò G í�á�Ø��EÙ=�Eç Î�O�O�O Ò H Ü Ø�Ý+ÔKÞ=�EÝ+�ràNÓ}Â¨Û�ç2Õ�Ø�ÛrÛ+�Eç�� �+×gÜ!×fÂ�çR�rÛjÒVÛrØ��+Ó}ÂN�EÝ
ÒVç���ÒVàNÓ	ÂÄÔ2é(��ÒVÕ�Ø��+Ó	ÂN�EÝ�ß���ÒVç�é(�j��Ô2Ø���~��EÝrÛ+�EØ�ç�à���Ù�à��NÔÄI�Ýrà�á�á�Ø��EÝrà���Ù�Þ=×$��Ç�Ú�¾B�Eæ(Û+�E�
À�à¥ÒVà�Û+×$Õ�ÒVÛrØ��+Ø��EÝ+�E�Rä�ÅÂÒV��Ù¨Ò$��ÒoÚ�Ò$�+Ø��EÝrÛÉÒVà2è�Ô��EÝÁß�����Ò�Â�Õ7�kçËÔNÒ$�j�ÁÔ2Ø���Ù=���EØ�Ù��N�EÛ+�R~��EÝBâ
Û+�EØ�ç�à���ÙoÔ��EÝX¿�×$Õ�á�×$�N�E�¨Û+�E�Ì�EØ��N�EÝ+�j�EØ�Û+�XÀ�à��EØ��N�EÕ�I�Ý+×$D�Û+�EØ�çMÄ�×$à�ÛrØ��N��ÒVÝrÚ��EØ�ÛUÔNÒVÝ+�rÛ+�Eç�ç�Û�ç
Ô2Ø���Ô��EÕ Å�Ý+×$Ù�ÝjÒVÕ�Õ�Ø��EÝ+�EÝ�ÒVÚ�Ù=�E�N×$Õ�Õ7�E��Ü!�EÝ+Ô��E��æ�ÒV���Rä�ß��NÔ��EÝ+�+�EØ�Û+�&æ=6$���N��Þ=×$ÕâÅ�Ý+×Vâ
Ù�ÝjÒVÕ�Õ�Ø��EÝ+�EÝK��Ø�Ó	Â¨ÛK×fÂ��N�oÜ&�EØ�Û+�EÝ+���:¾r��Ô��EÝ�ß��ráH�Eæ(Û7Ô��EÝ"~��EÝrÛ+�EØ�ç�à���Ù¥�EÝræ$ÒV����Û�Ü&�EÝ+Ô��E�{z
Õ�ÒV�NÓ	ÂN��Æ���Û+�+Ó	ÂN�EØ�Ô2à���Ù=�E�Ð�+�EØ��E�9�¨à�ÝÁÕ�Ò$�jÓ	Â�Ø��N�Eç�ç�81Ù¨ÒVÝ4À�à�Ý�éËÒVà2èZÀ��EØ�Û4CXÀ�àÌÛrÝ+�	Q@�E�nç�ÔNÒ
Ô��EÝ�ß�à2è1ÜTÒV�NÔo�EØ��N�EÝ�Ù=�E��ÒVàN�E�~ß���ÒVç�é2�+��èZÃ�Ý��EØ��N�E�Y{��E�N�jÓ	ÂN�E�oà���Þ=�EÝrÛrÝ+�EÛrÚ�ÒVÝ��+�EØ�ä
ÅÂÒV��Ù¨Ò$��ÒUÜ Ø�Ý+ÔKÒV��Ù=�EÜ!�E�NÔ��EÛ�ÒVà2è@ÚH�Eç�Ø��EÚ�Ø�Ù=�kç6À��E�¨ÛrÝjÒVç�Ø��+Ø��EÝrÛ+�\Å�Ý+×$Ù�ÝjÒVÕ�Õ7��ä8ëRÝjÒV�N�+á�Ò.â

Ý+�E�¨Û�à��NÔ~ÒVà�Û+×$Õ�ÒVÛrØ��+Ó	Â�Ü Ø�Ý+ÔoÔNÒ$�7Å�Ý+×$Ù�ÝjÒVÕ�Õ�ÚH�EØ�Õg¿�×$Õ�á�Ø�ç�Ø��EÝ+�E�yÔ��EÝjÒVÝrÛ�à�Õ�Ù=���+�EÛ�À�Û�ç
ÔNÒ$�+�7����â7¾B����Ò$Ó}Â¡Þ=�EÝrÜ&�E�NÔ��EÛ+�EÕ ß ÔNÒVá�Û+�EÝBâÉà��¨Û+�EÝ+�+Ó}Â�Ø���Ô2ç�Ø�Ó	ÂN��}PØ��Eç�á�ç ÒVÛrÛBèX×$ÝrÕ7�E��Ü Ø��
ÄL{yï�×�Ô��EÝ JAÇ@ÄLèTß à��¨Û+�EÝ+�rÛ�Ã�Û�À�Û�ä(å�Ø��@í(�EÕ�ÒV�¨ÛrØ�æ�Ô�����Å�Ý+×$Ù�ÝjÒVÕ�Õ7���&Ü Ø�Ý+Ô7��Ø�Ó}Â¨Û ÒV��Ù=�	â
ÛjÒ$�rÛ+�EÛ�äfÆ�Ø��7�+��ã�àN�E�¨ÛrØ��Eç�ç����&J!ç�Ø��E�¨ÛM�kí(�EÝrÞ=�EÝBâ�Å�Ý+×$Ù�ÝjÒVÕ�Õ�Ü Ø�Ý+Ô7ÒVàNÓ	Â���Ò$Ó}Â7Ô��EÝ�~��EÝrÛ+�EØ�ç�à���Ù
�+��ã�àN�E�¨ÛrØ��Eç�ç@Ú�ç��EØ�Ú��E�nç��EØ���Û�Â�Ý+��Ò$Ô2Ú�Ò$�rØ��EÝrÛ+����ç2�N�EÚ��E��çhÁVà�ìNÙ=���LÅ�Ý+×$Ù�ÝjÒVÕ�Õ Ü Ø�Ý+Ô���Ò$Ó}ÂoÔ��EÝ
~��EÝrÛ+�EØ�ç�à���Ù��EÚ��E�2è�ÒVç�ç����N�EÚ��E��çhÁVà�ìNÙy81Ü!�E����ÒVàNÓ	Â��¨à��~á�ÒVÝjÒVç�ç��Eç�çHÒVà2è�Õ7��Â�Ý+�EÝ+�4Ä���Ó}Â��N�EÝ
Þ=�EÝrÛ+�EØ�ç�Û4C�ÒVàN�+Ù=�	èZÃ�Â�ÝrÛ�ä

ÔjxNÒ1Y�Ò�Ô ��àkØ�à�_�Ù$`%ãMÜPÕDÖMØ@^��NÙ�Ü
G��¨Û+�EÝ�Ô��EÕ F�ÒVÕ7�E��Í<Ç�Ú�¾r��ÓEÛ�I�ÝjÒVá�Â#ß���ÒVç�é2�rØ��BÎ G í�á�Ø��EÙ=�Eç Î�O�O�O Ú H Ü Ø�Ý+ÔÀ�EØ��#ß�ç�Ù=×Vâ
ÝrØ�Û�Â�ÕÁàN�BÀ�à�Ý��+ÛjÒVÛrØ��+Ó	ÂN�E�#ß���ÒVç�é2�+���EØ��N����í¨Ò�Þ�Ò.â�Å�Ý+×$Ù�ÝjÒVÕ�Õ7����à��NÔ��j�EØ��N�EÝBé�ÒVà2èFÀ��EØ�ÛBâ
�rÛrÝrà�æ(Ûrà�Ý~Þ=×$ÝrÙ=���rÛ+�Eç�ç�ÛÐ81Ø�Õ ½�×$ç�Ù=�E�NÔ��E� ÒVç��CÇ�I�ßLÚ���À��EØ�Ó	Â��N�EÛ�äòCy}PØ��EçÉÔ����CÇ�I�ßLØ��rÛ�ç
ÒV��Â�ÒV�NÔ Ô��EÝo�rÛjÒVÛrØ��jÓ	ÂN�E��ß�àN�rÜ!�EÝrÛrà���Ù�Ô����Us�àN�Eç�ç�Û+�+ñ(Û+����ÔNÒ$�Oé�ÒVà2èZÀ��EØ�ÛrÞ=�EÝ�Â�ÒVç�Û+�E�0�EØ-â
�N���7í¨Ò�Þ$Ò.â�Å�Ý+×$Ù�ÝjÒVÕ�Õ7�RÀ�à¡ÒVá�á�Ý+×�ñ(Ø�Õ�Ø��EÝ+�E�Rä'u�Ø��EÝ�À�àÐÜ Ø�Ý+ÔÐØ��ÐÕ7��Â�Ý+�EÝ+�E��ÒVà2è��EØ���ÒV�NÔ��EÝ
è�×$ç�Ù=�E�NÔ��E�nç2Ø����+Ø�Ó	ÂI¾B�EÜ&�EØ�ç�� ÛrÝjÒV�N�rØ�ÛrØ�Þ=�E�Bí(Ó}Â�ÝrØ�ÛrÛ+�E�o�EØ���Ç�Ú�¾r�Eæ(ÛrÙ�ÝjÒVá�Â�æ=×$�N�rÛrÝrà�Ø��EÝrÛ�ç�Ô��EÝ
Æ�Ý�À��Eà�Ù�à���Ù=�Bâ}çbÄ��	èX�EÝ+�E��ÀEâ&à��NÔUèT�E�¨à�Û�À�à���Ù=�rØ��2è�×$ÝrÕ�ÒVÛrØ�×$�N�E��Ô��EÝGÇ�Ú�¾r�Eæ(Û+�Áà���Û+�EÝ+�EØ���ÒV�2â
Ô��EÝ�ÔNÒVÝ+�rÛ+�Eç�ç�Û�ä�å�Ø��Áè�×$ç�Ù=�E�NÔ���èT���+Ó}Â�Ý+�EØ�Ú�à���Ùo�rÛ+�Eç�ç�Û��EØ��N�E��Ù�Ý+×$Ú��E��E�Ú��EÝrÚ�ç�Ø�Ó+æ~ÔNÒVÝ�çHÔ��EÝ
Ù=�E��ÒVàN�Uß�ç�Ù=×$ÝrØ�Û�Â�ÕÁàN��æ$ÒV���~Ø�� G í�á�Ø��EÙ=�Eç Î�O�O�O Ú H ��Ò$Ó}Â�Ù=���+Ó	Â�ç ÒVÙ=�E�yÜ!�EÝ+Ô��E�Rä
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| ïaÕ �EÝ+�rÛ+�E� í(Ó	Â�ÝrØ�ÛrÛ�Ü!�EÝ+Ô��E� Ô2Ø��BÀ�à´ÚH�E��à�Û�À��E�NÔ��E� ë�é(áH�E�´�EÝrÕ�Ø�ÛrÛ+�Eç�Û�äAu�Ø��EÝrÚ��EØ
Ü Ø�Ý+Ô���Ø�Ó}Â¨Û���à�Ý ��Ò$Ó	Â~í�Ò�Þ�Ò.â�¿�ç Ò$�+�+�E�o�+×$ÝrÛrØ��EÝrÛ�ç��+×$�NÔ��EÝr��Ø����N�EÝ�Â�ÒVç�Ú��EØ��N�EÝ7¿�ç Ò$�+�+�
�N×(Ó	Â�Õ�ÒVç���Ò$Ó}Â��+ÛjÒVÛrØ��+Ó	ÂN�E�Kà��NÔ���Ø�Ó}Â¨ÛBâ��rÛjÒVÛrØ��jÓ	ÂN�E�U{y�EÛ�ÂN×�Ô��E����~�ÒVÝrØ ÒVÚ�ç��E��à���Û+�EÝBâ
�jÓ	Â�Ø���Ô��E�Rä

| ß�àN�&Ô��E�Rë�é(á��E��Ü Ø�Ý+Ô�Ø�Õ À�Ü!�EØ�Û+�E�Uí(Ó}Â�ÝrØ�ÛrÛ&�EØ��Kë�é(á�Ù�ÝjÒVá�ÂK�EÝ+�+Û+�Eç�ç�Û�ç�Ô2Ø����+�EÝ�À��EØ�Ù�Û
Ô2Ø��Á�rÛjÒVÛrØ��+Ó	ÂN�E�Bè&��À�Ø���Â�à���Ù=�E��à��NÔ~Ô��E�oå�ÒVÛ+�E�25NàN�j��Ô��EÝL¿�ç Ò$�+�j�E�~ÒV�Rä
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Ô���ÒVæ(ÛrØ�Þ�Ø��EÝrÛ�Ü&�EÝ+Ô��E�~æ�ÒV���Rä

ÔjxNÒ1Y�Ò¬Ó �CÞ%Ú�×�×&_�Ü�Þ%Ú�ÖMÛ
I�Ýrà�á�á�Ø��EÝrà���Ù��EÝBè�×$ç�Ù�Û�ç�Ü Ø����EÝrÜ�Á�Â��¨Û�ç�À�à��QÁ$Ó	ÂN�+Û7Ô2à�Ý+Ó	Â ½N���rÛrç��EÙ�à���Ù�Ô2à�Ý+Ó}Â¤Ô��E�PÆ���ÛBâ
Ü Ø�Ó+æ(ç��EÝ�ç¨ÔNÒV���KÔ2à�Ý+Ó	Â��rÛjÒVÛrØ��+Ó}ÂN�LÆ�ÝrÕ�Ø�ÛrÛrç�à���Ù�Ô��EÝ!ß�Ú�ÂQÁV��Ù�Ø�Ù�æ=�EØ�Û+�E�KÔ��EÝ'Å�Ý+×$Ù�ÝjÒVÕ�ÕÁÛ+�EØ-â
ç��kçVà��NÔ7ÒVç��Âç��EÛ�À�Û+����Ô2à�Ý+Ó	Â�ß�àN�rÜ&�EÝrÛrà���ÙUÔ����Né�ÒVà2èZÀ��EØ�ÛrÞ=�EÝ�Â�ÒVç�Û+�E�N�gä%Æ��ÂØ��rÛ�ÒVç��+×�Ô��E��æ(Ú�ÒVÝ�ç
ÔNÒ$�+�ÂÔ2Ø�� I�Ýrà�á�á�Ø��EÝrà���Ù�Ü'Á�Â�Ý+�E�NÔ�Ô��EÝÂß�àN�rèZÃ�Â�Ýrà���Ù'¾r����Ò$Ó}Â=¿�×$�¨Û+�+ñ2Û�à�Õ�Ù=���rÛ+×$D=�E��à��NÔ
�N�Eà�è�×$ÝrÕ�Ø��EÝrÛ�Ü Ø�Ý+Ô@ä

I�Ýrà�á�á�Ø��EÝrà���ÙÉÒVà2è�Å�Ý+×$Ù�ÝjÒVÕ�Õ7�EÚ��E�N��Ø��rÛÂ��Ø�Ó}Â¨Û�Þ=×$ÝrÙ=���+��ÂN�E��â�Ô��EÕ Æ��¨Û�Ü Ø�Ójæ�ç��EÝ&�rØ��NÔ
æ=�EØ��N���y6$Ù�ç�Ø�Ó	Â�æ=�EØ�Û+�E�oÙ=�EÙ=�EÚ��E�nçQÇ�Ú�¾B�Eæ(Û+�@À�àN�jÒVÕ�Õ7�E��À�à2è�Ò$�+�+�E�nç2Ü Ø����EÝ ���&èZÃ�Ý �rØ�����Þ=×$ç�ç
ÂQÁVç�Û�äNå�Ò$Ô2à�Ý+Ó	Â�à��¨Û+�EÝ+�+Ó}ÂN�EØ�Ô��EÛ��+Ø�Ó	ÂUÅÂÒV��Ù¨Ò$��Ò�Ù�Ýrà��NÔ2ç��EÙ=�E�NÔ~Þ=×$�U½�ÒVÝ4I�×�à��NÔ~å��t¾+Ò�é=ä

ÔjxNÒ1Y�Ò�� �d��� ß!_�äJÙ�Ü
ÅÂÒV��Ù¨Ò$��Ò�æ�ÒV���~å��t¾rÒ�é�Ø���À�Ü&�EØ/��Ø��N�rØ�Ó	Â�Û+�E�~à�ÕÖÜ Ø�Ó}Â¨ÛrØ�Ù=�4Æ�ç��EÕ7�E�¨Û+�MÚH�EÝ+�EØ�Ó}ÂN�EÝr�RÅ

| ÅÂÒV��Ù¨Ò$��Ò�æ�ÒV���¥Ô��EÕ_Å�Ý+×$Ù�ÝjÒVÕ�Õ�Ø��EÝ+�EÝ�Þ�Ø��EçAÄ�×$à�ÛrØ��N��ÒVÝrÚ��EØ�Û7ÒVÚ��N��Â�Õ7�E�nç�À�à�Õ�ÒVç
Ü&�E��� ���K�rØ�Ó}Â¡à�Õ ÚH�EÝ+�EØ�Û+��èX�EÝrÛrØ�Ù¥�E�¨ÛaÜ Ø�Ó+æ=�Eç�Û+�DÅ�Ý+×$Ù�ÝjÒVÕ�Õ7�YÂ�ÒV�NÔ��Eç�Û�ä'Æ���Ü�Á.â
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Ý+���EØ��N��ß ÔNÒVá�Û+�EÝræ(ç Ò$�+�+��Ô��E��æ(Ú�ÒVÝ�çRÔ2Ø��7ÒVàN���N×$ÝrÕ�ÒVç��EÕ Å�Ý+×$Ù�ÝjÒVÕ�Õ7Ó�×�Ô���å��t¾+Ò�é�â
Å�Ý+×$Ù�ÝjÒVÕ�Õ7�ÁÙ=�E�N�EÝrØ��EÝrÛ�ä

| å�Ø��Kß���ÒVç�é2�+�EÕ7�EÛ�ÂN×(Ô��E�ÌÞ=×$�PÅ�ÒV��Ù¨Ò$��Ò�Ü�ÁVÝ+�E�¥Ø�Ô���ÒVç�ç�à�Õ Ô��E� Æ��¨ÛaÜ Ø�Ó+æ(ç��EÝ�Þ=×$Ý
½���Â�ç��EØ��N�+Ó	ÂQÁVÛ�À�à���Ù=�E��Ú��EØRÔ��EÝ�I�Ýrà�á�á�Ø��EÝrà���Ù"À�à�ÜTÒVÝr�N�E�Rä

Æ�Ø��KÅ�Ý+×$Ú�ç��EÕ�ÚH�EØHå��t¾rÒ�é7Ø��rÛ�ç¨ÔNÒ$�j�!Ô��EÝ�Å�Ý+×$Ù�ÝjÒVÕ�Õ�Ø��EÝ+�EÝ�}PàN�jÒVÕ�Õ7�E��ÂQÁV��Ù=��è�ÒVç��+Ó	ÂK�EØ��2â
�+Ó}ÂQÁVÛ�À��E�Äà��NÔÐ����Ô2à�Ý+Ó	ÂÄà���Ù=���jÓ	Â�Ø�Ó+æ(Û+��I�Ýrà�á�á�Ø��EÝrà���Ù À�à ÅË�EÝBè�×$ÝrÕ�ÒV�NÓ��	â�Æ�Ø��¨Ú�Ý�ÃNÓ}ÂN�E�
æ=×$Õ�Õ7�E��æ�ÒV���Rä8Å�Ý+×$Ù�ÝjÒVÕ�Õ�Ø��EÝrà���Ù�×fÂ��N��à�Õ�è�ÒV��Ù�Ý+�EØ�Ó	ÂN�:ëË���rÛrçhÁVà2èX��Ø��rÛT��Ø�Ó}Â¨Û��rØ�����Þ=×$ç�ç�ä
å�Ò.èZÃ�Ý�æ$ÒV����ÒVÚ��EÝ��EØ��oèXà��NÔ2Ø��EÝrÛ+���m��Ø���Û+�EÝrÙ�Ýrà��NÔ2Ü Ø��+�+�E�CÃ�Ú��EÝ�Ô2Ø��Mß�á�á�ç�Ø�æ�ÒVÛrØ�×$�BÀ�ày×$á2â
ÛrØ�Õ�ÒVç��E�UÆ�ÝrÙ=�EÚ���Ø��j�+�E�oèFÃ�Â�Ý+�E�Rä
Æ�Ø��ÿÅ�Ý+×$Ú�ç��EÕ7��ÚH�EØ\Å�ÒV��Ù¨Ò$��Ò9Ø��rÛ�ç!ÔNÒ$�+�F�y×�Ô2àN�+Ü!��Ó	ÂN�j�Eç���Ø�Ó}Â¨ÛKÚH�EÕ7�EÝræ(Û�Ü&�EÝ+Ô��E�

æ=6$���N�E�RäP}PÜTÒVÝ�Ü Ø�Ý+ÔoÔ��EÝTè�×$ÝrÛrÙ=���+Ó	Â�ÝrØ�ÛrÛ+�=Ç�I�ß�â�ß�ç�Ù=×$ÝrØ�Û�Â�ÕÁàN��ÒV��Ù=�EÜ&ÒV�NÔ2Û�ç�ÒVÚH�EÝ Ü&�E���
À�Ü!�EØ�Ç�Ú�¾r�Eæ(Û+�yß�à��NÔ�è Þ�Ø��Eç��yÙ=�EÙ=�E�N�+�EØ�ÛrØ�Ù=��ß�à2èXÝrà2èX�¤81Ù¨ÒVÝ~ÒVàN��í(Ó	Â�ç��EØ-è��E�ÝÂN�EÝjÒVàN�4C
ÒVà2è��EØ���ÒV�NÔ��EÝIÂ�ÒVÚ��E�nçÂ�+Ó	Â�ç�Ø��ED�ÛoÅÂÒV��Ù¨Ò$��Ò�ç�ÔNÒ$�+���rØ���À�àN�4ÒVÕ�Õ7�E��Ù=��ÂN6$Ý+�E�Rä�å�Ø���ß�à2è1Ýrà2è��
æ=6$���¨Û+�E�4¾B��Ô�×(Ó	Â�Þ=×$�7Ù=�EÜ Ø��+�+�E��8X�j�Eç�Û+�E�7�EÝBèZÃ�ç�ç�Û+�E�PCMè&��Ô2Ø���Ù�à���Ù=�E��ÒVÚ�ÂQÁV��Ù=�E�nç=Ü�Á�Â�Ý+�E�NÔ
ÒV�NÔ��EÝ+�Tß�à2èXÝrà2è���Þ(Ø��Eç(6VèXÛ+�EÝ��+ÛjÒVÛrÛ<ìN�NÔ��E�Räkí(�Eç�ÚN�+ÛËÜ&�E����Ô��EÝNÅ�Ý+×$Ù�ÝjÒVÕ�Õ�Ø��EÝ+�EÝ�Ô2Ø����j������Ø��2â
Û+�EÝrÙ�Ýrà��NÔ2Ü Ø��+�+�E�9ÚH���+Ø�Û�À�Û�ç@æ$ÒV���9�EÝÁ���UØ���ÅÂÒV��Ù¨Ò$��Ò~��Ø�Ó	Â¨ÛMÕ7×�Ô��Eç�ç�Ø��EÝ+�E�Rä�}PàNÔ��EÕÏæ�ÒV���
Ø��´�EØ��N�EÕ å��t¾+Ò�é�â�Å�Ý+×$Ù�ÝjÒVÕ�Õ �+Ó	ÂN×$� Ú��EÞ=×$ÝK�EØ��N�yß�à2èXÙ¨ÒVÚ��~Ù=�Eç�6��rÛKÜ!�EÝ+Ô��E���+×$ç�ç��EØ��N�
G�Õ�Ù�Ýrà�á�á�Ø��EÝrà���Ù¥Ô��EÝ�Å�Ý+×fÀ����+�+×$Ý+�E�´�rÛjÒVÛrÛ<ìN�NÔ��E�ÄâÉØ��²ÅÂÒV��Ù¨Ò$��ÒÌÕ�ÃN�+�rÛ+�E� �EÝ+�rÛ"é�ÒVà2è1â
À��EØ�ÛjÒV��ÒVç�é2�+�E���EÝBèX×$ç�Ù=�E� à��NÔ��EØ��N�y�+Ó}Â�ç���Ó	Â¨Û+�DÅ��EÝBè�×$ÝrÕ�ÒV�NÓ���Ý+�EÙ�Ø��rÛrÝrØ��EÝ+�E�nç&ÚH�EÞ=×$Ý��EØ��N�
G�Õ�Ù�Ýrà�á�á�Ø��EÝrà���Ù��EÝBè�×$ç�Ù=�E�oæ$ÒV���Rä
Æ�Ø��N��Ø�Ô���ÒVç��:í�é(ÕÁÚ�Ø�×��+��Þ=×$�OÅÂÒV��Ù¨Ò$��Ò�à��NÔ�Ç�I�ß Õ�Ø�Û å��t¾+Ò�é�Ü�ÁVÝ+�kç�ÔNÒ$�+�TÔ��EÝAÅ�Ý+×Vâ

Ù�ÝjÒVÕ�Õ�Ø��EÝ+�EÝ�Ü'Á�Â�Ý+�E�NÔÌÔ��EÝGÆ��¨Û�Ü Ø�Ójæ�ç�à���Ù�I�Ýrà�á�á��E�yÚ����rÛrØ�Õ�ÕMÛ�ç@Ô2Ø���À�àN�4ÒVÕ�Õ7�E��Ù=��ÂN6Vâ
Ý+�E�RäkÅÂÒV��Ù¨Ò$��Ò�Ù�Ø�Ú�Û�ÔNÒVÚH�EØNÔ2à�Ý+Ó}Â��rÛjÒVÛrØ��+Ó}ÂN� ß���ÒVç�é2�+�&Ü Ø�Ó	Â�ÛrØ�Ù=� ��Ø��¨Ü&�EØ��+��ä�}Pà�ÝMé�ÒVà2èFÀ��EØ�Û
Ü!�EÝ+Ô��E��Ô2à�Ý+Ó	ÂKÅÂÒV��Ù¨Ò$��ÒÁÜ&�EØ�Û+�EÝ+�\Å�Ý+×$Ú�ç��EÕ7��à��NÔRÅË�EÝBè�×$ÝrÕ�ÒV�NÓ��Eá�Ý+×$Ú�ç��EÕ7�ÁÒVà2èXÙ=��Ô���Ó+æ(Û�ç
Ô2Ø����+��Ü&�EÝ+Ô��E� Ô2à�Ý+Ó}Â¡Õ7×(Ô2àN�jÒVÚ�ÂQÁV��Ù�Ø�Ù=�¡���EÝræ��6Ã�á2è1à���Ù=�E� à��NÔ�ëRÝ+�E����à���Ù=�E�´Õ�Ø�ÛrÛ+�Eç��
å��t¾rÒ�é¨â�I�Ýrà�á�áH�E�K×$á�ÛrØ�Õ�Ø��EÝrÛ�ç¨Ú�Ø��!�rØ�� Ú��EØ�Ô��E�7è�×$ç�Ù=�E�NÔ��E�RéJÁVà2è��E��Ô�����Å�Ý+×$Ù�ÝjÒVÕ�Õ7�&Þ=×$Õ
Ç�á�ÛrØ�Õ�Ø��EÝ+�EÝ���Ø�Ó}Â¨Û�Õ7��Â�Ý�ÚH�EÕ"ÁV��Ù=�Eç�Û�Ü!�EÝ+Ô��E�Rä

K�L�¢¤£ ¯ «�«X¥�²�­j¦PùM²
å�×�×$ÝjÒ$�+Û�Â�Ò G å�Ò�Â�Õ ¢�b�b�bJH Ø��+ÛË�EØ��=ëËÒVÙ$â�Ú�Ò$�rØ��EÝrÛ+����í�é2�rÛ+�EÕ�ç.Õ�Ø�Û�Ô��EÕ0Þ=×$Ý�Â�ÒV�NÔ��E�N�EÝ�ç�À��E�2â
ÛrÝjÒVç�Ø��rØ��EÝrÛ+�EÝ~8X�EÞ=�E��ÛràN�Eç�ç��N�EÚH�E��çhÁVà�ìNÙ=�EÝ4C�J&×�Ô���×fÂ��N�KÙ�Ý+×$D=�E�Äß�à2èXÜ&ÒV�NÔ¤Þ=�EÝrÛ+�EØ�ç�Û�Ü&�EÝBâ
Ô��E�Ðæ�ÒV���Rä�ß��NÔ��EÝ+�7ÒVç���Ú��EØTÞ�Ø��Eç��E�²Á�Â���ç�Ø�Ó}ÂN�E�ÿí�é2�rÛ+�EÕ7�E�ÐØ��rÛ��EØ��ÐÛrÝ+�EØ�Ú��E�NÔ�������×$ÛrØ�Þ
Â�Ø��¨Û+�EÝ�å�×(×$ÝjÒ$�rÛ�Â�Ò�ç�ÔNÒ$�+�KJ&×�Ô���×fÂ��N�¨§��NÔ��EÝrà���ÙÌÔ���� � àN�Eç�ç�Û+�+ñ2Û+����Ú��E�¨à�Û�À�Û7Ü&�EÝ+Ô��E�
æ=6$���N�E���+×$ç�ç�äúê���Ô��EÝ�ÕÁàN�+��Þ=×$��Ù=�EÜ Ø��+�+�E�D¿�ç Ò$�+�j�E�yÙ=���EÝrÚ�Û�Ü&�EÝ+Ô��E�nç@à�Õ Õ�Ø�Ù�ÝjÒVÛrØ�×$�N�Bâ
è�Á�Â�Ø�Ù=�GÇ�Ú`©r�Eæ�Û+�\À�à��EÝ�Â�ÒVç�Û+�E�nç(�N×�Ó}ÂKÕMàN�+�TÔ��EÝ � àN�Eç�ç�Û+�+ñ2ÛTÞ=×$��Ú��E�¨à�Û�À�Û+�E��Å�Ý+×$Ù�ÝjÒVÕ�Õ�â
á�ÒVæ=�EÛ+�E���VG�ÛrØ�ç�Ø�ÛrØ����TÞ=×$Ýrç�Ø��EÙ=�E�Rä8Æ�Ø���Å�Ý+×$Ù�ÝjÒVÕ�Õ�ç2ÔNÒ$�!�N�EÚH�E��çhÁVà�ìNÙÉâ�ÚH�EØ��rá�Ø��Eç��+Ü!�EØ��+��Õ�Ø�Û
ë�Â�Ý+��Ò$Ô���â�Ù=���+Ó	Â�ÝrØ��EÚ��E��Ü à�Ý+Ô��kç$�+×$ç�ç2ÒVç�ç��EØ���Ô2à�Ý+Ó}Â�Ô��E�oÆ�Ø��N�4ÒVÛ�À&Þ=×$�oë�ÒVÙ=�ËÞ=�EÝrÛ+�EØ�ç�Û�Ü&�EÝBâ
Ô��E��æ=6$���N�E�Rä@å�Ø��Ië�ÒVÙ=��Ü!�EÝ+Ô��E��Ø����N�EÝ�Â�ÒVç�ÚÌÞ=×$�C¿�×$Õ�Õ7�E�¨ÛjÒVÝ+�E�¥�EØ���Ù=�	èZÃ�Ù�Û�ç@ÔNÒ$Ô2à�Ý+Ó}Â
Ú�ç��EØ�Ú�ÛËÔNÒ$��Å�Ý+×$Ù�ÝjÒVÕ�Õ ÒVàNÓ	ÂÉÕ�Ø�Û�Ù%ÁV��Ù�Ø�Ù=�E��J&×$Õ�á�Ø�ç��EÝr�Éà��NÔÁïa�¨Û+�EÝrá�Ý+�EÛ+�EÝr��ÒVàN�BèFÃ�Â�ÝrÚ�ÒVÝ�ä

ïa�Uå�×�×$ÝjÒ$�rÛ�Â�Ò Ü!�EÝ+Ô��E�4À�Ü&�EØ¨ß�ÝrÛ+�E�UÔ��EÝJÅ�ÒVÝjÒVÕ7�EÛ+�EÝ�Ã�Ú��EÝrÙ¨ÒVÚ���à���Û+�EÝ+�+Ó	Â�Ø���Ô��E�Rä«ª�b�]~¬�¬­n® ¸=·�ì ®°¯ �rÛ+��Â�Û èZÃ�Ý �EØ��N�XÅÂÒVÝjÒVÕ7�EÛ+�EÝ�Ã�ÚH�EÝrÙ¨ÒVÚ��kçNÚ��EØRÔ��EÝ��EØ��N�X¿�×$á�Ø����EØ��N���@Ç�Ú`©B�Eæ(Û+���
Ã�Ú��EÝrÙ=�EÚH�E��Ü Ø�Ý+Ô@ä¨å�Ø������+Ó}Â�ç�Ø��ED�Û!Þ=×$�K��Â�ÒVç�ç�×�ÜTâ�Ó�×$á�é�Ã�Ú��EÝ�Ú��Eç�Ø��EÚ�Ø�ÙÁÞ(Ø��Eç���}PÜ Ø��+Ó	ÂN�E�N�+Ûrà2â
è��E�KÚ�Ø���Ô����Eá2â�Ó�×$á¨éoÒVç�ç������EØ��RäUª�b�]~¬�¬ ­n®Ðë Ç\±�Ç ë Ç(»�¸=Ç^p³²~]j[1ÊËÇ ¯ 8 Í�Ú�é¨â�Ý+�	èXÞ�ÒVç�àN�	Î�C&Ø��rÛ �EØ��N�
Å�Ý}Á�À�Ø��rØ��EÝrà���Ù�Ô����MÙ=�EÚ�Ý}ÁVàNÓ	Â�ç�Ø�Ó}ÂN�E�²ë��EÝrÕ7�ÁÍ�Ú¨éÌÝ+�	èX�EÝ+�E�NÓ��	ÎjÅRÍ�Ú¨é�Ý+�	è��EÝ+�E�NÓ��	Î��+�EØ!æ=�EØ��N�
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ÒVàN�rÝ+�EØ�Ó}ÂN�E�NÔ��oè&���jÓ	Â�Ý+�EØ�Ú�à���Ù�çRÔNÒ�Ô2Ø��=Ä��	è��EÝ+�E��À�8�ÒV�NÔ��EÝ+�UÒVç��@À=ä°è�ä�Ú��EØÂ�EØ��N�EÕ Å�×$Ø��¨Û+�EÝ
Ø���J CT�+�Eç�Ú��EÝ ��Ø�Ó	Â�Û�Ú���ÒVÝrÚH�EØ�Û+�EÛ�Ü!�EÝ+Ô��E�~æ�ÒV���nç���à�Ý�ÔNÒ$� Ý+�	è��EÝ+�E��À�Ø��EÝrÛ+�IÇ�Ú`©r�Eæ�Û�ä

å�Ø��XÀ�à�Ý����EÝBèZÃ�Ù�à���ÙK�rÛ+��ÂN�E�NÔ��E�Bë�ÒVÙ=��Ü&�EÝ+Ô��E��Ø��~�+á�Ø�Û�À��E�B¿�ç ÒVÕ�Õ7�EÝr�~à��NÔ~Ø����N�EÝBâ
Â�ÒVç�Ú�Þ=×$�O¿�×$Õ�Õ7�E��ÛjÒVÝ�À��EØ�Ó	ÂN�E��ÒV��Ù=�EÙ=�EÚH�E�Rä~��Ø��EÝ �EØ��N�Á}PàN�jÒVÕ�Õ7�E�N�rÛ+�Eç�ç�à���Ù�Ô��EÝ Ü Ø�Ó}Â2â
ÛrØ�Ù=�rÛ+�E�YëËÒVÙ=��çHÔ2Ø��UØ��yå�×(×$ÝjÒ$�rÛ�Â�Ò�À�à�Ý�´N×$ÝrÕMà�ç�Ø��EÝrà���Ù�Þ=×$�Q���EÝrÛ+�EØ�ç�à���ÙKÀ�à�Ý ���EÝBèFÃ�Ù�à���Ù
�rÛ+��ÂN�E�NÔ��E�RÅ

| å�Ø���Ü Ø�Ó}Â¨ÛrØ�Ù=�rÛ+�E�YëËÒVÙ=��ÒVà2è�¿�ç Ò$�+�j�E�N�EÚH�E�N��Å
µs¶ ¸=·�ì ® ] ­ [1Ç�·°å�ÒVÕ�Ø�ÛK�EØ�� Ç�Ú`©r�Eæ�Û�Ú¨é�â�Ó�×$á¨é²Ã�Ú��EÝrÙ=�EÚ��E��Ü&�EÝ+Ô��E� æ�ÒV���nç
ÕMàN�+� ���&æ=×$á�Ø��EÝrÚ�ÒVÝ��+�EØ��Rä8èTÒ$�+Ø��rÛ�é(áH�E��Ü Ø���¸ ôI¹ à��NÔK�j�EÝrØ ÒVç�Ø��rØ��EÝrÚ�ÒVÝ+�4Ç�Ú`©B�Eæ�â
Û+��à��NÔ��rØ��NÔÌÒVà�Û+×$Õ�ÒVÛrØ��jÓ	Â¥æ=×$á�Ø��EÝrÚ�ÒVÝ�äËß�ç�ç���ÒV�NÔ��EÝ+�E�Ìæ=6$���N�E�¤Ô2à�Ý+Ó	Â¥ÔNÒ$�
ë�ÒVÙ,º�Ó�×$á¨é¨ÒVÚ�ç���»ÖØ��ÄÔ��EÝ½¼�ç Ò$�+�j�E�NÔ��+ìN��Ø�ÛrØ�×$�¿¾�à¤æ=×$á�Ø��EÝrÚ�ÒVÝ+�E�æÇ�Ú`©B�Eæ(Û+�E�
Ù=�EÕ�Ò$ÓqÀ¨Û�Ü!�EÝ+Ô��E�Rä

µs¶ ¼�[1· ­ ]j[XºÂÁf] ­ [1Ç�·�í(×$ç�ç¨�EØ��IÇ�Ú`©r�Eæ�ÛRÔNÒVÙ=�EÙ=�E�MÚ¨é�â�Ý+�	è1Þ�ÒVç�àN�*Ã�Ú��EÝrÙ=�EÚH�E�UÜ&�EÝBâÔ��E��æ=6$���N�E�nçf¾=ä°è�ä¨à�Õ�Ô2Ø����+����Ç�Ú`©B�Eæ(Û&ÒVà2è��EØ��N�EÕ��E�¨ÛBè��EÝr�¨Û+�E�OÄ���ÓqÀ��N�EÝ!Ú��	â
æ�ÒV���¨ÛÄ¾�àÌÕ�Ò$ÓqÀN�E�´8XÔ2à�Ý+ÓqÀ9Ú�é¨â�Ý+�	èXÞ�ÒVç�àN�7âGÅ�ÒVÝjÒVÕ7�EÛ+�EÝ4C+ç�ÕÁàN�j�MÔ2Ø��Å¼�ç Ò$�+�+�
Ô����@Ç�Ú`©B�Eæ(Û+� Õ�Ø�Û�Ô��EÕ�ë�ÒVÙÆº Ù�ç�×$Ú�ÒVç�Ø	¾gÒVÚ�ç���»#Þ=�EÝ+�+�ÇÀN�E�oÜ!�EÝ+Ô��E�Rä

µs¶ oÌº1¼ ë ]`_�] ­ [1ÇÈ·�F�à�Ý�Ü&�E����Ô2Ø���¼�ç Ò$�+�j�MÔ2Ø����+���Gë�ÒVÙ�Þ=×$ÝrÜ&�EØ��rÛ�ç�æ$ÒV���y�EØ��
Ç�Ú`©r�Eæ(Û�Ô��EÝc¼�ç Ò$�+�+��Õ�Ø�Ù�ÝrØ��EÝ+�E�

| F�à�ÛÉ¾�à���Ù7Þ=×$�Uë�ÒVÙ=��ÒVà2è*���EÛÉÀN×(Ô��E�N�EÚ��E�N��ÅQÅÂÒVÝjÒVÕ7�EÛ+�EÝBâ!à��NÔ�Ä ÃNÓ+æ(Ù¨ÒVÚH�EÜ&�EÝrÛ+�
µs¶ ­n® p³²`]j[XÊËÇ�·�å��EÝnÅÂÒVÝjÒVÕ7�EÛ+�EÝ�×(Ô��EÝnÄcÃNÓjæ�Ù¨ÒVÚ��EÜ!�EÝrÛËÜ Ø�Ý+ÔÁÒVç��{¼�×$á�Ø��*Ã�ÚH�EÝBâÙ=�EÚ��E�Rä
µs¶ ­n® p ë Ç\±�²~]j[XÊ�ÇÈ·�å��EÝIÅÂÒVÝjÒVÕ7�EÛ+�EÝ�×�Ô��EÝIÄcÃNÓjæ�Ù¨ÒVÚ��EÜ!�EÝrÛ�Ü Ø�Ý+Ô9ÒVç��IÄ��	è��	â
Ý+�E�~¾�Ã�ÚH�EÝrÙ=�EÚ��E�Rä

µ ê��E���9æ=�EØ�� ë�ÒVÙyÒV��Ù=�EÙ=�EÚ��E�ÌÜ Ø�Ý+ÔEç{À°ÊV��Ù�ÛÉÔ2Ø��7ß�ÝrÛMÔ��EÝ4ÅÂÒVÝjÒVÕ7�EÛ+�EÝÉÃ�ÚH�EÝBâÙ¨ÒVÚ���Þ=×$��Ô��EÝk¼�ç Ò$�+�+��Ô�����è�×$ÝrÕ�ÒVç��E��ÅÂÒVÝjÒVÕ7�EÛ+�EÝ+��ÒVÚRÅ�ï��rÛ�Ô2Ø���¼�ç Ò$�+�+��º�Ó�×Vâ
á�é¨ÒVÚ�ç���»:ç�Ù=���+Ó³À�Ø��ÇÀ�ÛUÔ2Ø��ËE�Ú��EÝrÙ¨ÒVÚH�Má��EÝ�Ô��	è�ÒVà�ç�Û�º Ú�é¨â�Ó�×$á�é�»:çRÒV�N�j×$�N�rÛ+�E�º Ú�é¨â�Ý+�	èXÞ�ÒVç�àN��»UäQÆ�� Ü Ø�Ý+Ô~�EØ��N�XêÌÒVÝr�¨à���Ù�ÒVàN�rÙ=�EÙ=�EÚH�E�Rä

Æ�Ø��N�Ì¼�ç Ò$�+�+��æ$ÒV���¥�+×�Ü&×�À�ç�º�Ó�×$á�é¨ÒVÚ�ç���» ÒVç��ÉÒVàNÓqÀÍº Ù�ç�×$Ú�ÒVç�Ø	¾gÒVÚ�ç���»Ö�j�EØ��RäJÆ���À°ÊV��Ù�Û
Þ=×$�~Ô��E��ë�ÒVÙ=��ÒVà2è����EÛÉÀN×(Ô��E�N�EÚ��E�N�ÁÒVÚnç�Ü Ø���Ô2Ø���E�ÚH�EÝrÙ¨ÒVÚ����EÝBè�×$ç�Ù�Û�ä

| ê Ø�Ó³À�ÛrØ�Ù=�rÛ+��ë�ÒVÙ=��ÒVà2è7ïa�N�rÛjÒV�~¾�Þ$ÒVÝrØ ÒVÚ�ç��E�N�EÚ��E�N��Å�ß�ç�ç���ïa�N�rÛjÒV�~¾�Þ�ÒVÝrØ ÒVÚ�ç��E���EØ��N�EÝ¼�ç Ò$�j�+��æ=6$���N�E�¥Õ�Ø�Û=ëËÒVÙ=�ÉÚH�Ç¾��EØ�ÓqÀ��N�EÛ�Ü!�EÝ+Ô��E�nçÂÔ2Ø���ÚH���rÛrØ�Õ�Õ7�E�nçËÜ Ø��K�rØ����rØ�ÓqÀ
ÜkÊwÀ�Ý+�E�NÔ~�EØ��N����¼�×$á�Ø��EÝrÞ=×$ÝrÙ¨ÒV��Ù=��Ô����\Ç�Ú`©r�Eæ�Û+��� Þ=�EÝÉÀ�ÒVç�Û+�E�Rä
µs¶ ­n® p³²`]j[XÊËÇ�· å�Ø���ïa�N�rÛjÒV�~¾�Þ�ÒVÝrØ ÒVÚ�ç��UÜ Ø�Ý+Ô�æ=×$á�Ø��EÝrÛ
µs¶ ­n® p ë Ç\±�²~]j[XÊ�ÇÈ· å�Ø���ï��N�rÛjÒV�~¾�Þ�ÒVÝrØ ÒVÚ�ç���Ü Ø�Ý+Ô~ÒVç��LÄ��	è��EÝ+�E�~¾�Ã�ÚH�EÝrÙ=�EÚ��E�
µs¶ »@Êd[e[�· F�Ò$Ó³À��EØ��N�EÝ'E�Ú��EÝrÙ¨ÒVÚH�!Ü Ø�Ý+ÔÉÔ2Ø��Î��ÒVÝrØ ÒVÚ�ç��&Ô��E�=ê��EÝrÛË��à�ç�ç\À�ÒVÚ��E�Rä¾=ä°è�Å�º ��à�ç�çÏ»c´�Ø�ç��XìNç��Uz
µs¶ ë Ç ­ ºX»dhÐ·�F�Ò$Ó³À~�EØ��N�EÝ�E�Ú��EÝrÙ¨ÒVÚH�UÜ Ø�Ý+ÔoÔ2Ø�����ÒVÝrØ ÒVÚ�ç����N�EàoØ��N�+ÛjÒV�~¾�Ø�Ø��EÝrÛ�ç¾=ä°è�Å~ÑÉÒ�Ó ðfî ¸ ô�ö°Ô�ðMÕ\Ö Ói× ô�ð+ûÙØ � ôWÚ�¹ � î¨ñ ð�}¤� »Û��Ò$�ÉÀ¨ÛjÒVÚ�ç���À�Ò$�ÉÀ¨ÛjÒVÚ�ç��Uz Î
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ÛÉÀ�Ò���Ø�ÓqÀ¨ÛTÔ2à�Ý+Ó³À��EØ��N�E���ráH�Ç¾�ØSì��jÓ³ÀN�E��Õ7×gÞ=�=8�C�â�èT�	èX�ÇÀ�ç�ç(�+×$�NÔ��EÝr��Ô2à�Ý+ÓqÀ�Ô2Ø���ß���Ù¨ÒVÚ���Ô����
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ëËÒVÙüº Ú¨é�â�Õ7×�Þ=��»�ÔNÒw¾�ànç�ÔNÒ$�+��ÔNÒ$��ûÂÒVÝjÒVÕ7�EÛ+�EÝBâtÇ�Ú`©B�Eæ(Û�æ=×$Õ�á�ç��EÛrÛÅÃ�ÚH�EÝrÙ=�EÚ��E�ÐÜ Ø�Ý+ÔEç
à��NÔ~ÒVÕÖß�à2èX�E��ÛÉÀ�ÒVç�Û+�+×$ÝrÛ�Ô�����Ù=�EÝrà2èX�E�N�E�DÇ�Ú`©B�Eæ(Û+��� Þ=�EÝrÚ�ç��EØ�Ú�Û�ä
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+ À��N��Ô2Ø����EØ���Ù=�	èeÃ�Ù�Û+�E� ëËÒVÙ=� À�ÒV�NÔ��Eç�Û������rØ�ÓqÀ�à�Õ��EØ��N�y�EØ��2è�Ò$ÓqÀ�Þ=�EÝræ=�EÛrÛ+�EÛ+�YéRØ��rÛ+�kç
Ô2Ø���F�×(Ô����M�E��ÛÉÀ°ÊVç�Û�ä�í¨��Ô��EÝÉF�×�Ô���Ü Ø���Ô��EÝrà�Õ �E��ÛÉÀ°ÊVç�Û��EØ��9å�ÒVÛjÒ + Ú`©B��ÓEÛ�ç�Ü&�Eç�Ó³ÀN�����EØ��
Ú��Eç�Ø��EÚ�Ø�Ù=��� + Ú`©B�Eæ(Û�Ú��ÇÀN�EÝrÚH�EÝrÙ�Û�ä
,�Ø��N�X�y6$Ù�ç�Ø�Ó³À�æ=�EØ�Û�ç�Ô2Ø����+��é@Ø��rÛ+�&èeÃ�Ý�Ô2Ø��Ð���EÝrÛ+�EØ�ç�à���Ù�¾�à
á�ÝqÊVá�ÒVÝrØ��EÝ+�E�nçPÜÐÊVÝ+�ÁÔNÒ$�LëËÒVÙQº�Ó�×$á�é¨ÒVÚ�ç���»0Ø��~Ô��EÝ�å��+ìN��Ø�ÛrØ�×$��Ô��EÝLéRØ��rÛ+�U�EØ��~¾�à2èeÃ~À�Ý+�E�Rä
F�à��Áæ=6$���¨Û+�&�EØ��N�Î¼�ç�Ø��E��Û+�E��æ�ç Ò$�j�+�&ÒVà2è��EØ��N�EÕ#�E�¨ÛBè��EÝr�¨Û+�E�.-���ÓqÀ��N�EÝ��+Ø�Ó³ÀM�EØ��N��¼�×$á�Ø��&Ô��EÝ
é@Ø��rÛ+��ÒV�2è��EÝrÛrØ�Ù=�E�nç=Ô2Ø��Aé@Ø��+Û+� Ô2à�Ý+Ó³À�ç ÒVà2è��E�nç�à��NÔ=ê��EÝrÛ+� ç����+�E����ÊV�NÔ��EÝr�Rä=å�×(Ó³À7ÔNÒ������rØ�ÓqÀ
à�Õ �EØ��N��¼�×$á�Ø���À�ÒV�NÔ��Eç�Û�çNÜXÃ�Ý+Ô��E���+Ø�Ó³À¡§��NÔ��EÝrà���Ù=�E�~��Ø�ÓqÀ¨Û�ÒVÕ + ÝrØ�Ù�Ø���ÒVçËÚH�EÕ7�EÝræ(Ú�ÒVÝ
Õ�Ò$Ó³ÀN�E�nçHÒVà�D=�EÝ+Ô��EÕ ÜXÃ�Ý+Ô��E��ÒVç�ç��Uå�ÒVÛjÒ + Ú`©B��ÓEÛBâ + Ú`©r�Eæ�Û+�Áæ=×$á�Ø��EÝrÛ�Ü&�EÝ+Ô��E�oâ!�EÞ=�E��ÛràN�Eç�ç
�EØ��oÙ�Ý+×$D=�Uå�ÒVÛ+�E��Õ7�E��Ù=��ä

G�Õ Ô2Ø��4éRØ��rÛ+��æ=×$Õ�á�ç��EÛrÛ�ÒVç��/-��	è��EÝ+�E�~¾�¾�à¡Ã�ÚH�EÝrÙ=�EÚ��E�nçNÜXÃ�Ý+Ô��M�EØ��UëËÒVÙ¡º Ù�ç�×$Ú�ÒVç�Ø-â¾gÒVÚ�ç���»�Ù=�E�\Ã�Ù=�E�RÅPß�ç�ç��Uß�à2è1Ýrà2è���ÜkÊVÝ+�E�y�E��ÛBèX�EÝr��Û+�EÝ�ß�ÝrÛ�çNÔ2Ø��Uå�ÒVÛ+�E�2â�ïa�¨Û+�EÙ�ÝrØ�ÛqÊVÛ�Ú�ç��EØ�Ú�Û
Ù=�EÜ&ÒwÀ�ÝrÛ�ä�å�×(Ó³À�Ô��EÝ�F�Ò$Ó³À¨Û+�EØ�ç�ÔNÒVÝjÒV��ÜÐÊVÝ+�kçHÔNÒ$�+��Þ�Ø��Eç��M�E�¨ÛBè��EÝr�¨Û+��ß�à2è1Ýrà2è���¾�àyÚH�EÜkÊVç-â
ÛrØ�Ù=�E�oÜkÊVÝ+�E�Rä

ïa�N�+×Vè��EÝr��Ú�Ø��EÛ+�EÛMÔ��EÝÉ×$Ú�Ø�Ù=�7ß��N�4ÒVÛÉ¾��EØ��N�7�Eç��EÙ¨ÒV��Û+�RéR6��+à���ÙNä�å�Ø���é@Ø��rÛ+���+�Eç�Ú��EÝUØ��rÛ
æ=×$á�Ø��EÝrÚ�ÒVÝ�ä$ß�àNÓqÀÉÔ2Ø��&�E�¨ÛÉÀ�ÒVç�Û+�E�N�E��F�×�Ô������rØ��NÔÁæ=×$á�Ø��EÝrÚ�ÒVÝ�ç.à��NÔMÜ!�EÝ+Ô��E��Ú��EØ�Ô��EÝ'E�Ú��EÝBâ
Ù¨ÒVÚ���Ô��EÝné@Ø��rÛ+��Ý+�Eá�ç�Ø	¾�Ø��EÝrÛ�ä�,�Ø��~¾�Ø�Ù�Ô2Ø���å�ÒVÛjÒ.â + Ú`©r�Eæ�Û+�!�+×�Ü Ø���Ø	À�Ý+���E�¨ÛÉÀ�ÒVç�Û+�E�N�E� + Ú`©B�Eæ(Û+�
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à��¨Û+�EÝ+�jÓ³À�Ø���Ô2ç�Ø�Ó³ÀN�yß�à2è1Ýrà2èXÕ7�EÛÉÀN×�Ô��E� 8X�ré(�NÓ³À�Ý+×$�ÐÞ2��ä�Ò$�ré(�NÓ³À�Ý+×$�PC+ç'���EÝrÛ+�EØ�ç�à���Ù=�+�+ÛrÝjÒVÛ+�	â
Ù�Ø��E�¤à��NÔ¤I�Ýrà�á�á�Ø��EÝrà���Ù=�rÕ76$Ù�ç�Ø�Ó³À�æ=�EØ�Û+�E��ÚH�E��à�ÛÉ¾�ÛÉÜ&�EÝ+Ô��E�Rä�å�Ò$��é�Ò�é=×$à�Û�Þ=×$�Ðå�� ©+Ò�é�âû�Ý+×$Ù�ÝjÒVÕ�Õ7�E�yÜ Ø�Ý+ÔoÞ=×$�yI�Ýrà��NÔ�ÒVà2è��N�Eà~�E�¨ÛaÜ Ø�Ó+æ=�Eç�Û�â���à�Ý�Ú����rÛ+�ÇÀN�E�NÔ��Áå�ÒVÛ+�E�N�rÛrÝrà�æ�â
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�=��fpoT|f����t{o+��fpqp�ncn�P�nc~d½û���tAh{fyh{o+��c~¾/�=����fp�
cN��o�fyh{oT�
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o+��c¿����tÉÀ�jmc~dgqp�ncn��h{l�jmt{o{cN��th{fpc~d�tqÊm�ni.qpfyv³À¡��r�cN��fpc�jmc~d���t'�=��o{t+��cncxoT|Jhsr:d~j�hAh&d���tP¢����=��c~h{osjmc~d£d���tm����tÉÀ�jmc~dgqp�ncn�~|d���tc����t{o{tsjm�~|}i*jmq���cxo�����t{cxo�¾$�n�=���
t{f�¤@��c¥�nc~dei*jmq2i.fp�
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tsjmo{fyr�c¥�=�Ç¾���fp�
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cN��o&�nc~d¥dgf��¨-��$v³ÀN��cnq©j�hAo'jm�g�)�=��tAhAvqÀnf��$d���cN�Ëû3tAr�¾��$hAhAr�t+��c£�=��t{o+��fpqpow!��tAd���c �
jmcnc#���'j�h¨��r�cn��t+��o+���&��fyhAlnf���q�fyh{o�dgf����T��t+�$v³Àncx�ncn����fpcN�$hË´ntsjm��osjmqyhT|"d��$h�hAr�=��c�jmcncxo+��c£�/lg����qpiFÊmcnc~v³ÀN��c~h>��?iªdgt{fpo{o+��c«�T��fyh{lnf���q3hAr�qpq���c=dgf��Ä�)r�t{o+��fpq�����r�c¡��� ©Aj$�e�iÃnt�d���c=�(h{l�����o&d���t�û���tAh{f��h{o+��c~¾��=�Ç¾���fp�
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|n��dgt+�$hAh+��c��nc~dK��fpcN�(�(�g���xjmzH��cnqpfyh{o+�&�=��t{w�jmqpo+��c���jmcnc#���/�g�2dgf��$hj��c��
jmcnc
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t{f�¤@��c¥w&��tAd���c#|}r�d���t���t1�
jmcncei.fp�
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oT�
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t{f�¤ jm�g�Id~j�h�����t{o{tsjm��hAr�z`©r���Go�z���f3d���t'�T�Tjmt{z���fpo{�ncn�hAvqÀncN��qpq�fyh{oT|�w�fptAd�d���tË����t{o{tsjm� ©r��w!��fpqyh½¾$� d���i û"jmt{o{cN��t<zH��w&���
oT|3d���t��$h���fpc~h+�ÇÀN��c#|��r�t{t{fp�
f���t+��c�r�d���t1�ncGo+��tAhAv³Ànt+��fpz���c£d~jmt��{�P}}�e�
�no+��t&ÑR��oÉ¾$o/hAr�qpq�d���t/u(r�osjmt ÃnzH��t{lntÉÃg����c#|r�z�jmqpq��m����t{o{tsjm��h{l�jmt{o{cN��t&�ncxo+��tAhsv³Ànt{f���z���cQÀ�jmz���c#�����t ����t{o{tsjm��h{l�jmt{o{cN��tÆÀ�jmo���fpcN��cÒu&jmi7��c´�nc~d´��fpcN�«Ó�����fpi*jmosj�dgt+�$hsh+�xÔ�|�d~jmt{�=���h{o+��qpqpokdg�ntAvqÀ9��fpcN�.�&-/Ñ)�J�(�g��w&��fpo+��t+�*�?cg��r�t{i*jmo{fyr�cN��c«w�fptAd�d���tk,3fpcg�Ëj�vqÀ~ÀN��fpo�À�jmqpz���t�=��tÉ¾$fyv³ÀGo+��oT�G�(�~v³À:d~j�hÎ¼/r�cGo{tAr�qpqpf���t+��c:�nc~dF¼/r�t{t{fp�
f���t+��c���fpcN�$h�����t{o{tsjm�=�$h)w�fptAd*d��$hÉÀ�jmqpzÀnf���t�cnfyv³ÀGo(d���i<r�c~h{o{t{f���t{oT|}hAr�c~d���t{c¥d~j�h��(�n�=��cni7��t{��w�fptAd���r�t{cN�ÇÀni.qpfyv³À=jm�g�"d~j�h1�(cg�o+��tAhAvqÀnt+��fpzH��c«�=��t{fyvqÀxo+��oT������t�û�jmt{o{cN��t�À�jmoU��fpcN�<w!�$h+��cGo{qpfyv³ÀN�F�y��oÉÀ~r�d��
|Jc°Êmi.qpfyv³À¡�eÃntd~j�h.�(cxo+��tAhAvqÀnt+��fpzH��c#���'jmi.fpo.�
jmcnc5d���t.u(r�osjmt.f	ÀniÕd���c,����t{o{tsjm�$¾$�nt��(cxo+��tAhsv³Ànt{f���o��r�t{q����=��c#�2����t�û"jmt{o{cN��tPw�fpqpq�d���c ����t{o{tsjm�¥cG�ntPd~jmcnc��ncGo+��tAhAv³Ànt+��fpz���c#|2w&��cnc9��tkh{fyvqÀjmiÉ�
q���fyv³ÀN��c + t{oP¯Ëjmc¥d���t��
q���fyv³ÀN��c¥�&-/Ñ�²)z����~c~d���o1w�f�����t1h+��qpz~hAoT���(qyh/¢&t{�nc~ded~j��eÃnt��¬�cncxo+�(i*jmc�jmcncN�ÇÀni7��c#|�d~j�hsh)z���fpiÖ�(cxo+��tAhAvqÀnt+��fpzH��c���fpc û�j�hAhAw�r�t{o�rGd���t&��fpc���vqÀnq	Ã~h��h+��qkÃnz���t{�=��zH��c w�fptAdJ|"�nc~d d���t�û"jmt{o{cN��t<w�fptAd�z���t+�$v³Àxo{fp�
o+�$h:��cGo+��t+�$hAh+� À�jmz���c#|3dgf��$h+��=��t{o{tsjm�nqpfyv³ÀN��c´��jmo+��c5cnfyv³ÀGoFÃnz���t*d~j�h<u���oÉ¾$w!��t{��¾$�5z�����¬�tAd���t{c#�)®×fyvqÀxo{fp��fyhAoT|3d~j�hAhd���t�û"jmt{o{cN��tT|#z�����r�tÁ��tPd���c ����t{o{tsjm�¥�ncxo+��tAhAvqÀnt+��fpznoT|dÃnz���t{lntÉÃg��oT|#r�zÌ��tPjmi��
q���fyvqÀN��c+ t{o'fyh{oT�}®���cnc«d~j�h(cnfyvqÀxokd���t�´�jmqpq"fyh{oT|0hsjm�
o���t�d���iØu&r�osjmt<¯�dg�ntAv³À«d���c=-cÃ~vs�G�xjmz����w!��t{o/�Ï�xÙ ÚAÛ>²�|nd~j�hsh���t/d���cÆ����t{o{tsjm�:cnfyv³Àxo(�ncxo+��tAhAvqÀnt+��fpzH��c£w�fpqpq��~����t/u&r�osjmt1�=��tAhAvqÀnf���znod~jmcnc�d���cÅ����t{o{tsjm�Ë¾$�nisû"jmt{o{cN��t��nc~d:t{�g��o�dgf����y��oÉÀ~rGd�����t{cN���no1jm�g�{�GÜ=��oÉ¾$o�w�fptAd�d���tû"jmt{o{cN��t/�ncxo+��tAhsv³Ànt+��fpz���c#�����tk����t{o{tsjm�<znfpqyd���o1d~j�hk¾���cxo{tsjmq��P,3q���i7��cxo/d��$h��T��fyh{lnf���qyh>|gjmced���iÉd���t���cGo��X��t{cGo+�
}}�n�
t{f�¤��nc~d�dgf��m��fp�
tsjmo{fyr�c��=�Ç¾���fp�
o�w!��tAd���c#�n,3t�w�fptAd���r�iÉu&r�osjmtT��tÉ¾����n�
oT|nd���tXÃnz���t
��fpcN����cGo��X��t{cGo+�(-����X��t+��c~¾*©r�$d���t&}H��fpo�jm�g�Jd���cF����t{o{tsjm��¾$�n�
t+��f�����c*�nc~d.f	Ànc<�=��tAhsv³Ànf���z���c�
jmcnc#�3�/�~vqÀ5dgf���zH��o+��fpqpfp�
o+��cüû"jmt{o{cN��t*h{fpc~d���r�i ����t{o{tsjm��jm�~hËÃnzH��t7��fpcN����cGo��X��t{cGo+�-�������t+��c~¾U��t{t+��fyv³ÀGz�jmtT�
r�ÝxÞ*ß�ÝxÞJ_TÞJ]nà
u(�nc�hAr�qpq���c�dgf��7��fpc~¾���qpcN��c;¼'q©j�hAh+��c«fpiO����osjmfpq���r�t{�=�$h{o+��qpqpoPw&��tAd���c#�2����tP�?c~À�jmqpoPd��$h����t{o{tsjm�=�$h3fyh{o)r�ÀncN��w&��fpo+��t+�1�T�$d����no{�ncn�k�nc~d�w�fptAd.d~jwÀN��t���fpcg��j�v³À*dg�ntAvqÀ���fpcN��c:�Go{t{fpcn�á Û�â$Ûw¸ � Ú�ã Û�Ó/t+��lntqÊ�h+��cGo{f���t{oT��,3fpc~¾$fp�=�$h.w&��fpo+��t+�$hF´N��qyd�fyhAo�d���t½������oAr�t Ö �wÓ ¹�ã Û�Ó u\¸ Ú ¹ Û
|�fpc
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d���iædgf���û"jmt{o{cN��t1d��$hÐ����t{o{tsjm�=�$h�jmzn�=��q����
o�w&��tAd���c#�n�(f���û�jmt{o{cN��t�w&��tAd���c���r�iæu&r�osjmti.fpo3d���t*����oÉÀ~r�d�� ã Û�ç>Û�Ó @ �wÓ ¹�ã Û�Ó�è?é�fpc.d���cË����t{o{tsjm�U��fpcn�=���eÃn�
oT�
�(f��Ð�y��oÉÀ~rGd���¸ � ÚGê)ã�¹ Û�ÓpëÚ � Ú Ó©Ûw¸�ì
Û�è?é�w�fptAd���r�c¥d���cÆû�jmt{o{cN��t{c¡jm�g���=��t{�g�X��c#|gw&��cnc�h{f���d���c¨����t{o{tsjm�<�ncGo+��tAhAv³Ànt+��f��z���c£wIr�qpq���c#�#�&f��$h+�½�y��oÉÀ~rGd�����tÉ¾����n�
okc�jmoÉÃnt{qpfyvqÀ«cnfyv³ÀGoÁ��fpcN�*�Gfp�
c�jmo{�ntkfpiÎ�GfpcncN�.d���t¼'t{��lnoAr��
tsjml~Ànf���¯�d~j�h�û�j�hAhAw�r�t{o/w�fptAd¥�xjmt1cnfyv³ÀGo(z���cx�noÉ¾$oT|}d���tc����t{o{tsjm��h{l�jmt{o{cN��t&w�fptAdjmc~À�jmc~d*hj��fpcN�$h�u'jmi7��c~h)fyd���cxo{f��j¾$f���t{oT�p�p�C²�|gjmz���t3�iÃnt�����i<r�c~hAo{tsjmo{fyr�c~hÉ¾$w!�$vs�=�(t+��fyvqÀxo�h{f��Ànf���t(jm�~hT���fpoed���tÆ����oÉÀ~r�d�� Ú �xì
Û ã>7 ÙCÙ Û ê)ã�¹ Û�ÓyÚ � Ú Ó�¸ Û�ì
Û ã è?é*��jmcnc¦�=��lntÉÃg��oew&��tAd���c#|1r�zíjmqpq��û"jmt{o{cN��t�d���i ����t{o{tsjm�c¾$�n�=�$hAo{fpi.iPo/À�jmz���c#�T��jw¾$�kw�fptAdkdgf��3�(�g�e¾IÊwÀnqp�ncn��¯�î ã ç 4 Û�Ói� ¹ ¸ �gã ²jmqpq���t&fpc�d���tmû�jmt{o{cN��t{qpfyh{o+���=��t{o{t+��o+��cN��c�û"jmt{o{cN��t�dg�ntAv³Àn�=���xjmcn�=��c¡�nc~d�zH��f°©B�$d���iØd~j�h´N��qyd Ú � ¹�ê�ã�¹ Û�Ó©Ú � Ú ÓÏ¸ Û�ì
Û ã ÃnzH��t{lntÉÃg��oT���(f��'��v³Ànq���f����&znt{fyv³Àxo1jmz#|Gw!��cnc���fpcÌû"jmt{o{cN��t�cnfyv³ÀGo�ncxo+��tAhsv³Ànt{f���z���c$À�jmo��nc~d=�
fpzno'����Ù ÚAÛ�jmqyh�- Ã~vA���xjmzH��w&��t{o�¾$�ntÉÃ~vA�0�{�'jmzH��cÌ©r�$dnrGvqÀ�jmqpq��û"jmt{o{cN��tk�ncxo+��tAhAvqÀnt{f���zH��c#|2q Êm�g�±okdgf��<��vqÀnq���f��X�.�xjmc~¾<dg�ntAvqÀ«�nc~d��$h'w�fptAd ¹ Ó�ç>ÛÄ¾$�ntÉÃ~vA�G��=���=��z���c#���j�h�w�fyv³Àxo{fp�=�ejmc�dgf��$h+��tË����oÉÀ~r�d��:fyh{oT|�d~j�hshPfpc�d���tÄû"jmt{o{cN��t{qpfyh{o+�Ä©Aj�cnfyvqÀxo���r�qpq��h{oqÊmc~dgfp�=�½û"jmt{o{cN��t�jmzn�=�$h{l���fyv³ÀN��t{oPhAfpc~dJ|JhAr�c~d���t{c���fpcN����cxo�����t{cxo+�<-����X��t+��c~¾<jm�g��dgf��$h+�û"jmt{o{cN��tT|�ï~ð @ �wÓ ¹�ã Û�Ó��J��j�h�ÀN��fpÏ
oT|2d~j�hAh�Ànf���t�jm�g�1dgf��7��cGo��X��t{cGo+��c û"jmt{o{cN��t�¾$�n�=���
t{f�¤@��cw�fptAdJ|n�niñd���c¥jm��o{�N��qpq���c¥®���t{o/��r�c Ú � ¹�ê)ãI¹ Û�ÓyÚ � Ú ÓÏ¸ Û�ì
Û ã ¾$�~��t{i.fpo{o+��qpc#�
}}���
�no+��t�ÑR��oÉ¾$o��
fpznoT�$hIc~r�v³À���fpcN�m����oÉÀ~r�d�� 4 Û�Ù ò�Û
ïÐ¸ � Ú è?é�|G�niæd���cÌ����t{o{tsjm����fpcN��y��qydg�ncn�*jm�~h{�=��zH��c ¾$��q©j�hAh+��c#|gd~jmi.fpo�i*jmc�wkÊwÀnt+��c~ded��$hXû3tAr��
tsjmi.i.q©jm�g�Ëh1h{f��ÇÀxoT|gwIr

��t1h{fyvqÀezH���~c~d���oT�
Ö ç�ìxÙò¸ ��� Ù �TÚ{Ú�ó ß`ÞÏâWÞ�îfð?õ
Ö ç�ìxÙò¸ �&ô Û � ¹8� Ó Ö �wÓ ¹³ã Û�Ó?õf¸ Ú ¹ Û ùÖ ç�ìxÙò¸ � 9�¹ ÓÏ¸ ãTö ì
Û�â�Ûw¸ � Ú�ã Û�Ó ù
Ö ç�ìxÙò¸ �&ô Û�Ó ¹ ÓÂ� ö è 9�¹ ÓÏ¸ ãTö ì
Û�â�Ûw¸ � Ú�ã Û�Ó±é õ¹«Ú ¸ ÚT÷�ì
Û�â$Ûw¸ � Úxã Û�Ód×Ìì
Û�â$Ûw¸ � Ú�ã Û�Ó ùÖ �wÓ ¹³ã Û�Ó?õf¸ Ú ¹ Û�× ã Û�ø ô Û � ¹�� Ó�è?éø
Ö ç�ìxÙò¸ �&ù � ¸ ò ã�ßg�\ß`ÞAú{î�ÞÏâWã\ß~Þ èAû�ü ú{î�ÞÏâWã�ß`Þ(ã Û�ç�Û�Ó @ �wÓ ¹�ã Û�Ó±é õ9Gý Ú ¹ Û 4 ÷ � ç ¹ ÷ Ö ÓÏ¸ ãI¹ Ù ã è³þ ã Û�ç>Û�Ó @ �wÓ ¹³ã Û�ÓIþ$ÿ ã Û�ç>Û�Ó @ �wÓ ¹³ã Û�Ó�é ùÖ �wÓ ¹³ã Û�Ó?õf¸ Ú ¹ Û
÷ò��ò�ò~î�Ù Û 4 Û ã�¹ è ã Û�ç>Û�Ó @ �wÓ ¹³ã Û�Ó�é ùø
Ö ç�ìxÙò¸ �&ù � ¸ ò ë ��ç���ãfâMß`Þ�è³��çjÞ�ß\ë�ójß è 9�¹ ÓÏ¸ ã>ö ç ãI¹ Û�ÓyÚ � Ú Ó©Ûw¸ ì
Û ã ò�Û�Ó 
}9�¹ Ó�¸ ãTö Ö �>Ú{Ú�ø � Ó©òGé õ
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@ �wÓ ¹�ã Û�Ó ã �>Û � Ú Ú ¹ Û�Ó @ �wÓ ¹�ã Û�Ó ù� � Ó�èAî ã ç 4 Û�ÓÂ� ¹ ¸ �gã Û�× Ö �wÓ ¹³ã Û�Ó?õf¸ Ú ¹ Û
÷ Û�Ù Û 4 Û ã�¹ Ú$è?é ù Û
÷ Ú �>Ú	� � Ó©Û
î�Ù Û 4 Û ã�¹ Ú$è?é ù é õã ��Û � Ú Ú ¹ Û�Ó @ �wÓ ¹�ã Û�Ó'×æèAû�ü ú{î�ÞÏâWã�ß`Þ é³è�Û
÷ ã Û ÕJ¹ î�Ù Û 4 Û ãI¹ è?é{é ù¸ �8è ã ��Û � Ú Ú ¹ Û�Ó @ �wÓ ¹�ã Û�Ó�÷ ö ¸�ì�
�� 4 Û�è?é�÷ Û
�~çJ��Ù Ú$è{ç ã�¹ Û�ÓyÚ � Ú Ó©Ûw¸�ì
Û ã ò�Û�Ó±é{é õ9Gý Ú ¹ Û 4 ÷ � ç ¹ ÷ Ö ÓÏ¸ ãI¹ Ù ã è ã ��Û � Ú Ú ¹ Û�Ó @ �wÓ ¹³ã Û�Ó�÷ ö ¸ ì�
'� 4 Û�è?é/ÿÉþ�ç ã�¹ Û�ÓyÚ � Ú Ó©Ûw¸�ì ¹ ÷©þ$é ùã ��Û � Ú Ú ¹ Û�Ó @ �wÓ ¹�ã Û�Ó�÷ ÚAÛ ¹ â$Û Ø � ¹�ê�ã�¹ Û�ÓyÚ � Ú ÓÏ¸ Û�ì�Û ã è ¹ Ó�ç�Û>é ùøøø

Ö ç�ìxÙò¸ � ì ��� Ù Û�� ã�ç\î°ójß`ã���ñtñòß���ãfâqß~ÞÏè���çjÞ¤ë�ß`ójß`ã�����õû�ü ú{î�ÞÏâWã\ß`Þ�Ö �wÓ ¹�ã Û�Ó ù9Gý Ú ¹ Û 4 ÷ � ç ¹ ÷ Ö ÓÏ¸ ãI¹ Ù ã è³þ Ø �xì
Û ã �xÙCÙ Û.þ$ÿ Ö �wÓ ¹�ã Û�Ó�õ\¸ Ú ¹ Û
÷ ÚÇ¸ â$Û�è?é�ÿÉþ¨ç ã�¹ Û�ÓyÚ � Ú Ó�¸ Û�ì
Û ã�� þ$é ù� � Ó�èAî ã ç 4 Û�ÓÂ� ¹ ¸ �gã Û�× Ö �wÓ ¹³ã Û�Ó?õf¸ Ú ¹ Û
÷ Û�Ù Û 4 Û ã�¹ Ú$è?é ù Û
÷ Ú �>Ú	� � Ó©Û
î�Ù Û 4 Û ã�¹ Ú$è?é ù é õÖ �wÓ ¹³ã Û�Ó*×ÖèAû�ü ú/î�Þeâ�ã\ß`Þ é³è�Û
÷ ã Û ÕJ¹ î�Ù Û 4 Û ã�¹ è?é{é ù9Gý Ú ¹ Û 4 ÷ � ç ¹ ÷ Ö ÓÏ¸ ãI¹ Ù ã è³þ��)ì
Û�Ó Ö Ó��$�ËÛ*þ$ÿ Ö �wÓ ¹�ã Û�Ó�÷ ö ¸�ì�
�� 4 Û�è?é{é ù¸ �8è�� Ö �wÓ ¹�ã Û�Ó�÷ ö ¸�ì Ø � ¹�ê)ã�¹ Û�ÓyÚ � Ú Ó�¸ Û�ì
Û ã è?é{é õ9Gý Ú ¹ Û 4 ÷ � ç ¹ ÷ Ö ÓÏ¸ ãI¹ Ù ã è Ö �wÓ ¹�ã Û�Ó�÷ ö ¸�ì�
�� 4 Û�è?é(ÿÉþ Ú � ¹&ã ¸ � Ú�¹ ç ã�¹ Û�ÓyÚ � Ú ÓÏ¸ Û�ì
Û ã ÷©þ$é ùÓ©Û ¹ ç^Ó ã �Ï�xÙ ÚAÛ ùø Û�Ù ÚAÛ õ9Gý Ú ¹ Û 4 ÷ � ç ¹ ÷ Ö ÓÏ¸ ãI¹ Ù ã è Ö �wÓ ¹�ã Û�Ó�÷ ö ¸�ì�
�� 4 Û�è?é(ÿÉþ Ú � ¹ ç ã�¹ Û�Ó©Ú � Ú ÓÏ¸ Û�ì
Û ã ÷©þ$é ùøø Ó©Û ¹ ç^Ó ã�¹ Ó�ç�Û ùø
Ö ç�ìxÙò¸ �&ù � ¸ ò àFß~ñ�ì°ß û ë ��ç����cõ9Gý Ú ¹ Û 4 ÷ � ç ¹ ÷ Ö ÓÏ¸ ãI¹ Ù ã è³þsëËëËëËëËëËëËëËëËëËëËëËëËëËë(ï3Û�Ó ô Û�Ó ¹ Ói� ö þ$ÿ�ì
Û�â$Ûw¸ � Ú�ã Û�Ó±ÿ.þÄ¸ Ú ¹ Ú ¸ Û�Ó���þ$é ùøø

��ÝxÞ����nÞ! 	"�ÝxÞ
����t�û"jmt{o{cN��t�À�jmo/cG�nt&dgt+��f'´N��qyd���tT�0��j�h�´N��qyd Ú � ¹�ê�ã�¹ Û�ÓyÚ � Ú ÓÏ¸ Û�ì�Û ã w�fptAd�hAosjmc~d~jmtAdgiFÊ��Ï
fp�.jm�g������Ù ÚAÛ1�=�$h+��oÉ¾$oT�#
'� 4 Û(�nc~d Ú Ûw¸ 4 � ¹87 ò~Ó©Û�Ú{ÚAÛ(w!��tAd���c���r�is¼/r�c~h{o{t{�n��oAr�t��=�$h+��oÉ¾$oT�
}}��©B�$d���iÕdgf��$hj��tË´���qyd���t<�
fpzno��$h���fpcN�¨����oÉÀ~r�d��
|"�ni �$h<jm�~hÉ¾$�nq��$h+��c#�3�&f��$h�fyh{o�fpc~h��z��$hAr�c~d���t+�k�eÃnt(d���c���cxo�����t{cxo+��c9}}�n�
t{f�¤°w�fyv³Àxo{fp�~|0d���cnc���cxo�����t{cxo'�
jmcnc�cG�nt�Ãnz���t��y���oÉÀ~r�d���c,¾$�n�=���
t{f�¤���c w&��tAd���c#|)cnfyv³ÀGo:jm�g�&dgf��¨´���qyd���t<h+��qpz~h{oT�"�&f���w�fyv³Àxo{fp�=�¡����oÉÀ~r�d��dgf��$h+��tË¼'q©j�hAh+�*fyh{o*ç ãI¹ Û�ÓyÚ � Ú Ó©Ûw¸ ì
Û�è?é�÷��/f���t¨hAr�qpq!��fpc jmqyh�û"jmtsjmi7��o+��t½Ãnz���t{�=��zH��cN��tÄ����t��o{tsjm�P�ncGo+��tAhAv³Ànt{f���z���c�w!��tAd���c#������t�����t{o{tsjm��w�fptAd�jmqyh���cGo��X��t{cGo+�&-����X��t+��c~¾ ÃnzH��t{�=��z���c#|hAr.d~j�hAh/d���tc����t{o{tsjm��¾$wIjmt�¾$�n�
t+��f��±z�jmtT|}jmzH��t1cnfyvqÀxo(�ncxz��$dgfpcn�
o/qyr��
jmqJfyh{oT�n��jwÀN��t1w�fptAddgf��e��dgt+�$hAhj��d��$h½����t{o{tsjm�=�$h*i.fpo{o+��qyh ù Û�Ó ¹ ÓÂ� ö ÷ ö Û ¹%$ Û 4(��¹ Û 7 ò�ò~Ó Û�Ú{Ú$è?éÄÀN��tsjm�~h{�=�����nc~d���c#�u(�ntPw!��cnc dgf��$h+����dgt+�$hAh+�*i.fpo¨d���tË����fpi*jmosj�dgt+�$hAh+�ÅÃnzH��t+��fpc~h{o{fpi.i�oT|�w�fptAd°d���tÄ����t��o{tsjm���ncxo+��tAhsv³Ànt{f���z���c#�2�(c~À�jmc~d«d��$h�-cÃ~vs�G�xjmz���w!��t{oAhP��jmcnc«d���tku&r�osjmt���t{�=��cncN��c#|2r�zd���t�����t{o{tsjm�(�ncGo+��tAhAv³Ànt{f���z���c.w�r�tAd���c�fyh{o"rGd���t�cnfyv³ÀGo��nc~d��=���=��z���cN��cg�Ëjmqpqyh3d���cÄ����t{o{tsjm�¾$�ni2û"jmt{o{cN��t'�=��tAhAv³Ànf���z���c#|}�ni d���c¡û"jmt{o{cN��t'c~rGvqÀni*jmqyh�jm�g�i¾$�g�Ër�tAd���t{c#|}d���c¡����t{o{tsjm�¾$�e�ncGo+��tAhAv³Ànt+��fpz���c#��®×f���z���fpiæ����t{o{tsjm�:�
fpzno��$h���fpcN���y��oÉÀ~r�d�� 4 Û�Ù ò�Û
ïÐ¸ � Ú è?é�|g�ni���f��
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cN��u&j�vqÀnt{fyv³ÀGo*jm�g�&d���c �IfpqydnhAv³Ànfpt{iÕjm�~hÉ¾$�n�=��z���c#|3d~jmi.fpo�i*jmc�hj�ÇÀN��c��
jmcnc#|�w�r=d���tû"jmt{o{cN��t/fyh{oT�
Ö ç�ìxÙò¸ ��� Ù �TÚ{Ú ú{î�ÞÏâWã�ß`ÞÐõ
Ö ç�ìxÙò¸ � 9�¹ ÓÏ¸ ãTö�ã � 4 Û ùÖ ç�ìxÙò¸ � 9�¹ ÓÏ¸ ãTö¨Ú Ûw¸ 4 � ¹�7 òjÓ©Û�Ú{ÚAÛ ùÖ ç�ìxÙò¸ � ì ��� Ù Û�� ãFÚ � ¹�ê)ã�¹ Û�ÓyÚ � Ú ÓÏ¸ Û�ì
Û ã^ù
Ö ç�ìxÙò¸ � @ �wÓ ¹³ã Û�Ó�è 9�¹ ÓÏ¸ ãTöeã � 4 Û 
�9�¹ ÓÏ¸ ãTö¨Ú Ûw¸ 4 � ¹�7 òjÓ©Û�Ú{ÚAÛ>é õ¹«Ú ¸ ÚT÷ ã � 4 Û�× ã � 4 Û ù¹«Ú ¸ ÚT÷ Ú Ûw¸ 4 � ¹�7 ò~Ó©Û�Ú{ÚAÛ�× Ú Ûw¸ 4 � ¹87 ò~Ó©Û�Ú{ÚAÛ ù¹«Ú ¸ ÚT÷ Ú � ¹�ê)ã�¹ Û�ÓyÚ � Ú Ó�¸ Û�ì
Û ã ×í�Ï�xÙ ÚAÛ ù9Gý Ú ¹ Û 4 ÷ � ç ¹ ÷ Ö ÓÏ¸ ãI¹ Ù ã è³þ�( � Ú ìU¸ ã þkÿ ã � 4 Û>é ùø
Ö ç�ìxÙò¸ � 9�¹ ÓÏ¸ ãTö.ö ¸ ì Ø Ûw¸ 4 � ¹�7 òjÓ©Û�Ú{ÚAÛ�è?é õÓ©Û ¹ ç^Ó ãFÚ Ûw¸ 4 � ¹�7 ò~Ó Û�Ú{ÚAÛ ùø
Ö ç�ìxÙò¸ � 9�¹ ÓÏ¸ ãTö.ö ¸ ì�
'� 4 Û�è?é õÓ©Û ¹ ç^Ó ã*ã � 4 Û ùø
Ö ç�ìxÙò¸ �&ù � ¸ ò<ÚAÛ ¹ â$Û Ø � ¹�ê)ã�¹ Û�ÓyÚ � Ú ÓÏ¸ Û�ì
Û ã è{ì �G� Ù Û�� ã�Ú � ¹�ê)ã�¹ Û�ÓyÚ � Ú Ó�¸ Û�ì
Û ã é õ¹«Ú ¸ ÚT÷ Ú � ¹�ê)ã�¹ Û�ÓyÚ � Ú Ó�¸ Û�ì
Û ã × Ú � ¹�ê�ã�¹ Û�Ó©Ú � Ú ÓÏ¸ Û�ì
Û ã^ùø
Ö ç�ìxÙò¸ � ì ��� Ù Û�� ãPö ¸�ì Ø � ¹�ê)ã�¹ Û�ÓyÚ � Ú ÓÏ¸ Û�ì
Û ã è?é õÓ©Û ¹ ç^Ó ãFÚ � ¹�ê)ãI¹ Û�ÓyÚ � Ú ÓÏ¸ Û�ì
Û ã^ùø
Ö ç�ìxÙò¸ � ì ��� Ù Û�� ã<�jã\âqß`Þ�è³��ç°ÞÏß�ë	ójß èAû�ü�ó ß`ÞÏâWÞ�îfð ù Û�Ó ¹ ÓÂ� ö é õ9�¹ ÓÏ¸ ã>ö ù Û�Ó ¹ Ói� ö Ú 7 ò~Ó©Û�Ú{ÚAÛ�× ù Û�Ó ¹ ÓÂ� ö ÷ ö Û ¹)$ Û 4(��¹ Û 7 òxò~Ó©Û�Ú{Ú$è?é ù
¸ �8è ù Û�Ó ¹ ÓÂ� ö Ú 7 òjÓ©Û�Ú{ÚAÛ
÷ Û
�nçJ�xÙ Ú$è Ú Ûw¸ 4 � ¹87 ò~Ó©Û�Ú{ÚAÛ>é{é õB
BÅÚ ¸ Û�Ó+* �g4�4 ¹ òxÛ�Ó 7 ìTÚ � Ú�ã ¸ ¹ ¹³
 ø � þ ù Û�Ó ¹ ÓÂ�xç�Ùò¸ � Ú Ûxþ¨ï�� ¹ Û ã ��ì
Û�Ó ö Û�ì
Û ã ø3Û�Ó©ò�Û ãù Û�Ó ¹ ÓÂ� ö ÷ ¸ � ÚGê)ã�¹ Û�ÓyÚ � Ú Ó©Ûw¸�ì
Û�è ã � 4 Û 
 þ 4 Ûw¸ ãx@ �-,³ø � Ó ¹ þ$é ù9Gý Ú ¹ Û 4 ÷ � ç ¹ ÷ Ö ÓÏ¸ ãI¹ Ù ã è³þ�( � Ú ç ã�¹ Û�ÓyÚ � Ú Ó Ûw¸ ì
Û�ò�Û ã ô Û�Ó ¹ ÓÂ� ö þ$ÿ ù Û�Ó ¹ ÓÂ� ö é ùÓ©Û ¹ ç^Ó ã�¹ Ó�ç�Û ùø Û�Ù ÚAÛ õ9Gý Ú ¹ Û 4 ÷ � ç ¹ ÷ Ö ÓÏ¸ ãI¹ Ù ã è³þ ô Û�Ó ¹ ÓÂ� ö ¸ Ú ¹(ã ¸ � Ú�¹�Ú ¸ Û�Ó 
 ¸ � Ú ç ã�¹ Û�Ó©Ú � Ú Ó©Ûw¸ ì
ÛÄ¸ Ú�ã<ã ¸ � Ú�¹ ��þ$é ùÓ©Û ¹ ç^Ó ã �Ï�xÙ ÚAÛ ùøø

Ö ç�ìxÙò¸ �&ù � ¸ ò àFß~ñ�ì°ß û ë ��ç����cõ



KTU�. ¾�¿&À)Á$�� )Â�����!� �Ãg¿(Â1Ä�¿/��Á$ÅI%Æ )Á8%�Ç� )Â#%& )HÆ¿�È�À) )¾*�� 
9Gý Ú ¹ Û 4 ÷ � ç ¹ ÷ Ö ÓÏ¸ ãI¹ Ù ã è³þsëËëËëËëËëËëËëËëËëËëËëËëËëËë Ø ��Ù Ù �g
 ¸ � Ú ìU¸ ã þ$ÿ ã � 4 Û>ÿ.þ 
 ¸ � Ú ìU¸ ã�Ú ¸ Û�Ó���þ$é ùøø

��ÝxÞ0/21� 3�nÞ
����t�u(r�osjmt�fyh{o�dgf��?¾���cGo{tsjmq�����v³À�jmqpoAh{o+��qpq��°dgf��$h+�$h��T��fyh{lnf���qyhT��,3t�fyh{o�c~¬�o{fp�~|��niXdgf��´n�ncn��o{fyr�c�jmqpfpoqÊmo&d���t���fpc~¾���qpcN��c�¼'q©j�hAh+��ce�nc~dQ����oÉÀ~r�d���cÆ¾$��o+�$h{o+��c#�~��j��$h1fpcedgf��$h+��i�T��fyh{lnf���q�À�jm�nlnoAhqÊ�v³ÀnqpfyvqÀ.�niÆdgf��&��cxo�����t{cxo+��,3tÉ¾����n�
�ncn�'�nc~d�dgf��Ð�£r�znfpqpfpoqÊmo���r�c + z`©B���G�o+��c<�=�ÇÀGoT|�fpc*dgf��$h+��i ´�jmqpq��niÖdgf��c��r�znfpqpfpoqÊmoId��$h�����t{o{tsjm��hT|Gh+��f~d~j�hÎ�'jm�nlnosjm�n�=��cni7��t{�d~jmtsjm�g�3�=��t{fyv³ÀGo+��o/�nc~ded���tcÃnznt{fp�=�¨�IrGd���cG�nt1z���fpq Êm�g�~�<��r�i.i7��cxo{f���t{oT�

}}�nc°Ê�vqÀ~h{o�w&��tAd���c*dgt+��f2ï~ð @ Ó � � Û�Ú{Ú � ÓZ��c���tÉ¾����n�
oT�x�(�g�H��fpcN��iÍw�fptAd*d���t*����t{o{tsjm�k�=���h{osjmt{o+��oT|�jm�g�)d���c�jmc~d���t+��c�zH��fyd���c¥w!��tAd���c¡û"jmt{o{cN��t���tÉ¾����n�
oT|�dgf��kd~jmcnc¥d���i2����t{o{tsjm�Ànfpc~¾$�n�=���eÃn�
oIw&��tAd���c#�nÜ=��oÉ¾$o�w�r�qpq���c�w�fptT|gd~j�hAh�dgf���û"jmt{o{cN��t1d���cÌ����t{o{tsjm�¨�ncGo+��tAhAv³Ànt+��f��z���c#���&f����y��oÉÀ~r�d��<ç ã�¹ Û�ÓyÚ � Ú Ó Ûw¸ ì
Û�è ù Û�Ó ¹ ÓÂ� ö é�w�fptAd¥�iÃntÎ©B�$d���c�û�jmt{o{cN��t�¾$w&��fpi*jmq"jm�g���=���t{�g����c#|GwIr�zH��fJd���tT��tAh{o+�'�/�g��t{�g�J���ÇÀnqyhAv³Ànq Êm�
oT|nd~j�d���tk����t{o{tsjm�¨cnfyvqÀxo/jm�g��d���iæ�
q���fyvqÀN��c-��$vqÀncN��t'fyh{oT�0�'jmcnc=w�fptAd=d���tm����t{o{tsjm���=��tAhAv³À~r�z���c5¯�rGd���t���fp�=��cGo{qpfyv³À å d���t.ï~ð @ Ó � � Û�Ú�ëÚ � Ó?|�fpc:d���iæd���tÐ����t{o{tsjm�¨h{fyvqÀ*z����~c~d���o³²3�nc~d�dgf�������oÉÀ~r�d�����t{cN���no�jm�g�±�=��t{�g����c#��Ü=��oÉ¾$ow�fptAd�d���t*û�jmt{o{cN��t3f	Ànc��ncxo+��tAhsv³Ànt+��fpz���c#������td����t{o{tsjm�khAr�qpqgh{fyvqÀ¨c�j�vqÀ<d���iC����tAhsv³Ànf���z���c
��fpcni*jmq�i7��qyd���c#|Gd~jmi.fpo�d����no{qpfyvqÀ:w�fptAdJ|xw�rÁ��t�h{fyv³À:zH���~c~d���o'¯�h{f��ÇÀN�cû3tAr��
tsjmi.i*jm�~h{�xj��z���c}²��G��v³Ànqpf���Ï
qpfyvqÀ��
jmcnc�Ãnz���t{lntÉÃg�±o�w!��tAd���c#|�r�z:jmqpq��X����t{o{tsjm��h{l�jmt{o{cN��tI�ncxo+��tAhAvqÀnt{f���zH��cÀ�jmz���c#�
Ö ç�ìxÙò¸ ��� Ù �TÚ{Ú4
 ��¹ �wÓ õ
Ö ç�ìxÙò¸ � Ú ¹ � ¹ ¸ �/ù � ¸ ò 4 �U¸ ã è 9�¹ ÓÏ¸ ãTö �wÓ ö Ú ö�÷ é õû�ü�ó ß~Þeâ�ÞÏî\ð ù Û�Ó ¹ Ói� ö~ùû�ü ú{î�ÞÏâWã\ß`Þ�Ö �wÓ ¹�ã Û�Ó65 ùû�ü ú{î�ÞÏâWã\ß`Þ�Ö �wÓ ¹�ã Û�Ó87 ù
9�¹ ÓÏ¸ ã>ö ��ò~Ó©Û�Ú{ÚAÛ F ×ñþ ¹ � ÖfÔCB
B Ú$ç ãfÔED
F
F
F þ ù9�¹ ÓÏ¸ ã>ö ��ò~Ó©Û�Ú{ÚAÛ�5�×ñþ ¹ � ÖfÔCB
B Ùí¸ ãfÔED
F
F
F þ ù9�¹ ÓÏ¸ ã>ö ��ò~Ó©Û�Ú{ÚAÛ37�×ñþ ¹ � ÖfÔCB
B ø ¸ ãfÔED
F
F
F þ ù
û�ü ú�ÞÏá��Uß^è«èMájÞ Ö Ó � � F × ã ç�ÙCÙ ùû�ü ú�ÞÏá��Uß^è«èMájÞ Ö Ó � � 5�× ã ç�ÙCÙ ùû�ü ú�ÞÏá��Uß^è«èMájÞ Ö Ó � � 7�× ã ç�ÙCÙ ù
¹ Ó ýÄõÖ Ó � � F × ã Û�ø\ï~ð @ Ó � � Û�Ú{Ú � Ó�è ��ò~Ó©Û�Ú{ÚAÛ F é ùÖ Ó � � 5�× ã Û�ø\ï~ð @ Ó � � Û�Ú{Ú � Ó�è ��ò~Ó©Û�Ú{ÚAÛ�5>é ùÖ Ó � � 7F× ã Û�ø\ï~ð @ Ó � � Û�Ú{Ú � Ó�è ��ò~Ó©Û�Ú{ÚAÛ37�é ùø � � ¹ � Ú è:9 �gã Ú ¹ Ó�ç � ¹�@ Ó � � Û�Ú{Ú � Ó6;��U¸�Ù Û$ò~î Õ � Û ÖI¹ ¸ �gã Û>é õ9Gý Ú ¹ Û 4 ÷ � ç ¹ ÷ Ö ÓÏ¸ ãI¹ Ù ã è³þ!*sÛw¸ ã:@ Ó � â$Û�Ú{Ú � Ó���þ$ÿ&Û>é ùø B
B ò�Û ã ô Û�Ó ¹ ÓÂ� ö Û�ÓyÚ ¹ Û�ÙCÙ Û ãù Û�Ó ¹ ÓÂ� ö × ã Û�øÍû�ü{ó ß`ÞÏâWÞ�î\ð è³þ<� 9 ësõ\¸ â$Û ã â ù Û�Ó ¹ ÓÂ� ö þ 
/Ö Ó � � F é ù
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B
B ò`¸ Û ô Û�Ó ¹ ÓÂ� ö Ú Ö �wÓ ¹�ã Û�Ó�Û�Ó©Ú ¹ Û�Ù Ù Û ãÖ �wÓ ¹³ã Û�Ó=5�× ã Û�øÍû�ü ú/î�Þeâ�ã\ß`Þ è³þ Ü0� ì ý þ 
 �>ò~Ó Û�Ú{ÚAÛ�5 
	Ö Ó � � 5>é ùÖ �wÓ ¹³ã Û�Ó>7F× ã Û�øÍû�ü ú/î�Þeâ�ã\ß`Þ è³þ%?I� ã þ 
 ��ò~Ó©Û�Ú{ÚAÛ37 
	Ö Ó � � 7�é ù
9Gý Ú ¹ Û 4 ÷ � ç ¹ ÷ Ö ÓÏ¸ ãI¹ Ù ã è³þ @ �wÓ ¹�ã Û�ÓJø3Û�Ó©ò�Û ãÌÚ ¸ ã â�ç ö Û��:� öU¹ ÷©þ$é ù
ù Û�Ó ¹ ÓÂ� ö ÷ ã Û�ç>Û�Ó @ �wÓ ¹³ã Û�Ó�è Ö �wÓ ¹�ã Û�Ó65>é ùù Û�Ó ¹ ÓÂ� ö ÷ ã Û�ç>Û�Ó @ �wÓ ¹³ã Û�Ó�è Ö �wÓ ¹�ã Û�Ó87�é ù¸ ��è��©è Ö �wÓ ¹�ã Û�Ó65
÷�ç ãI¹ Û�ÓyÚ � Ú Ó©Ûw¸ ì
Û�è ù Û�Ó ¹ ÓÂ� ö é{é{é õù Û�Ó ¹ ÓÂ� ö ÷ àFág�fß�@'áA�³�\î�ÞÏâWã�ß`ÞCBD��ùù Û�Ó ¹ ÓÂ� ö ÷ 4 Û�Ù ò�Û
ïÐ¸ � Ú è?é ùÖ �wÓ ¹³ã Û�Ó=5
÷�ç ã�¹ Û�ÓyÚ � Ú Ó©Ûw¸�ì�Û�è ù Û�Ó ¹ Ói� ö é ùø
B
B ��ì
Û�Ó Ö Ó��$�ËÛ ã�
�� ì<ç ã�¹ Û�ÓyÚ � Ú ÓÏ¸ Û�ì
Û ã ø/ç^Ó ò�Û9Gý Ú ¹ Û 4 ÷ � ç ¹ ÷ Ö ÓÏ¸ ãI¹ Ù ã è Ö �wÓ ¹�ã Û�Ó65
÷ ö ¸�ì Ø � ¹�ê)ã�¹ Û�ÓyÚ � Ú ÓÏ¸ Û�ì
Û ã è?é{é ù
B
B ï��>Ú{ÚAÛ�ÙCì
Û(���fÓ Ö �wÓ ¹�ã Û�Ó87¸ ��è��©è Ö �wÓ ¹�ã Û�Ó87g÷�ç ãI¹ Û�ÓyÚ � Ú Ó©Ûw¸ ì
Û�è ù Û�Ó ¹ ÓÂ� ö é{é{é õù Û�Ó ¹ ÓÂ� ö ÷ àFág�fß�@'áA�³�\î�ÞÏâWã�ß`Þ6E���ùù Û�Ó ¹ ÓÂ� ö ÷ 4 Û�Ù ò�Û
ïÐ¸ � Ú è?é ùÖ �wÓ ¹³ã Û�Ó>7g÷�ç ã�¹ Û�ÓyÚ � Ú Ó©Ûw¸�ì�Û�è ù Û�Ó ¹ Ói� ö é ùø
9Gý Ú ¹ Û 4 ÷ � ç ¹ ÷ Ö ÓÏ¸ ãI¹ Ù ã è Ö �wÓ ¹�ã Û�Ó87g÷ ö ¸�ì Ø � ¹�ê)ã�¹ Û�ÓyÚ � Ú ÓÏ¸ Û�ì
Û ã è?é{é ù
ù Û�Ó ¹ ÓÂ� ö ÷ àFág�fß�@'áA��î�ìnÞ�ß^è«èMß�F��Iù
¸ ��è ù Û�Ó ¹ ÓÂ� ö ÷ Ú �xì�Û ã�7 ÙCÙ Û ê�ã�¹ Û�ÓyÚ � Ú ÓÏ¸ Û�ì�Û ã è?é{é õ9Gý Ú ¹ Û 4 ÷ � ç ¹ ÷ Ö ÓÏ¸ ãI¹ Ù ã è³þ
G4HI�>�J��þ$é ùø Û�Ù ÚAÛ õ9Gý Ú ¹ Û 4 ÷ � ç ¹ ÷ Ö ÓÏ¸ ãI¹ Ù ã è³þ�
�¸ � Ú�¹ G4HK�J�J��þ$é ùø9Gý Ú ¹ Û 4 ÷ Û Õ ¸ ¹ è F é ùøø

�kÞ�1�à}Þ!��LMLN��Od¬TàP� ­ Ý�"
�&f��$h+�$hmû3tAr��
tsjmi.i �
jmcnc£cG�nc=i.fpo'd���iØ��� ©{jT�x�8�Ir�i.lnfpq���t�ò�Û�ð�� ý � ÃnzH��tAh+��oÉ¾$o'w&��tAd���c#�����t���tÉ¾����n�
o+�.�Ir�d��¨iP�~hAh&q���oÉ¾$o+��c~dgqpfyvqÀ¨©B�$d���iØz���o+��fpqpfp�
o+��c«-��$vqÀncN��t�¾$�ntm����t��eÃn�
�ncn�h{o+�ÇÀN��c�rGd���tÐÃnz���t!��fpcN��c¥�IrGd����8�(��t{�=��t��=��q©j�d���c�w!��tAd���c���¬�cncN��c#|Gw�f��(dgf��$hIfpiÌq���oÉ¾$o+��c¼kjmlnfpo+��q#z��$hAv³Ànt{f���z���c¥w��ntAd��
�
Ú$ç ã�6 ò�Û�ð�� ý � 
 ��¹ �wÓ?÷ òsð ô Û�Ó ¹ ÓÂ� ö ÷ òsð @ �wÓ ¹�ã Û�Ó�÷ òsð
�(iªd~j�hmû3tAr��
tsjmi.iÎjmznq©jm�g����c=q©j�hAh+��cQ¾$�=��¬�cncN��c#|�iP�~hsh�¾$�nc°Ê�vqÀ~h{o�dgf��Ä¾$�n�
t{�nc~d���qpf�����=��c~d�����cg��tsj�h{o{t{�n��o{�ntT|�dgf��RQ3S>T)UJVXW<YIZ�W-[)\C]�Y^W<_#`$|)jm�g�±�=��z�jm�no¨w!��tAd���c#|"wIr�¾$��jm�g�*©r�$d���i
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S ¾�¿&À)Á$�� )Â�����!� �Ãg¿(Â1Ä�¿/��Á$ÅI%Æ )Á8%�Ç� )Â#%& )HÆ¿�È�À) )¾*�� 
z���o+��fpqpfp�
o+��c¨-��$v³ÀncN��t�©B��w&��fpqyhË��fpc��)rT�xjm�=��t�����j$��i<r�c��=�$h{osjmt{o+��o�w�fptAdJ���&f��)�=��t{w!��c~d���o+��c-��$vqÀncN��t{c¥h{fpc~d¨Ànf���t/Ú$ç ã |0Ùò¸ ã �nc~d�øc¸ ã �
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fp�.��r�cN��fpc�jmc~d���t�cG�noCë���cq©j�hAh+��c#���&r�v�ç×dgf��¥��jmo+��c#|�jm�g�kd���cN��c×h{f���jmt{zH��fpo+��c#|¢çPómcn�=��c§jm�g�'c�jmoCïnt{qpfyv�çN�£®���fyh+�
ë$�~hsjmi.i7��c å �3fpcE�(r�cxosjm��o<fpi ��dgt+�$hAh{zn�~v�ç��
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qpfyv�ç hAr�qpq�cN��zH��c°c~r�t{i*jmq���c
�3fpcGo{t�óm�=��c=jm�~v�ç%�/r�cGosjm�Go+��rGd���t/�(�g���xjmzH��co��cGoCç�jmqpo+��c¥��¬�cncN��c#�
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�)h"w&��tAd���c:jmqyhArn|�cN��z���c���fpcN��t3�
tsj���hAv�çN��c*�T��cG�noCë���tAr�zH��t:��ó�v�çN�¨¯�¢'�&�{²�|mdgf����Ër�qp�=��cg�d���c%�'q©j�hAhj��c�zH��c~¬�o{fp�
o å
� Õ�òX±©Û�Ú{Ú á ç Ì ÐG|���cxoCçPómqpo/�nc~d��=��t{wIjmqpo+��o'jmqpq��H�/r�cGosjm�Go+�
� ²0Û<± Ç ­ ã H}��Ù Û ã ò�Û<±�|���cxoCçPómqpo/�nc~d��=��t{w�jmqpo+��o'jmqpq���­Ë��t{i.fpcN�
� Õ�ç3Ö ö �xì
Û ã�I Û)Ö ¬ |N��cxoCçPómqpo(�nc~d��=��t{wIjmqpo+��o'jmqpq��k�/�g���xjmz���c
� Õ�ç3Ö ö �xì
Û
� H Í ã ¬ ��* ¬
� ²0Û<± Ç ­ ã

�&f��$h+�ôí3tAr�znq���i<h{o+��qpqp�ncn�Òqõó�hAhAo�h{fyv�ç�hAfyv�çN��t{qpfyv�ç�i.fpo¡Ü��'�1�Ï��t{q��$dgfp�=��c#|�dnrGv�ç�d~j��JïntiP�~hsh���fpc���tCçN��znqpfyv�çN��tP�(�g�±w�jmc~d¡z���o{t{f���zH��c=w!��tAd���c#|#�ni�d���côSKJ�]X`ML-W�_�[�`*J�SON1J�W-U�[1P
ë$w�fyhAv�çN��c¡t+��q©jmo{fyr�c�jmq���c«�'jmo+��cGz�jmcn�=��c«�nc~d=r�zªêB����oAr�t{f���cxo{f���t{o+��tpí)tAr��
tsjmi.i.f���t{�ncn�éë$�
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hj��c#|xfpc�dgf��/i*jmc���fpcg�Ëj�v�ç�dgf��(r�zH��c�jmcn�=���=��z���cN��c2è(zªêr���Go+�'jmznq����=��c��nc~d*z���f}�T���d~jmt��2w�f��$d���t�d~jmtsjm�g��ë$�n�
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ë���qyr�zªêr���GoT|��nc~dejmqpq��&��r�cedgf��$h+��i è(zªêB����o ��t{t+��fyv�çGz�jmt+��cìè(zªêr���Go+�&w!��tAd���c¥�=��i7��fpc~hsjmil���tAh{fyh{o+��cxo3�=��i*j�v�çxoT�G�'j�h)®¡�ntCë���qyr�zªêB����o)iP�~hsh�jmqyhAr'hArTwIr<çnq}jm�g�¢Õ2ò�±©Û�Ú{Ú á ç Ì Ð(jmqyh�jm�~v�çjm�g�|Õ�ç
Ö ö ��ì
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T7U�VXWZY+[]\�^3_a`AbCVXWMcdVX_aefV5efg]^3^aVXh%ij_aVHklVXWAeAg]hCVXhCiCmonAVXhGp@ij_aVHVX_3hCVqU@VXnMWfr]`Ab�nM^3_a`fbCV+s�WA[]t�V
VXWMWAVX_a`AbCVXhvu�[]h�hCVXhGp�_3h%VX_3hCVXW�mohCi�VXWAVXh�wqmonAVXh�U�moh�u/^3_aVX\�VXhvmo^aeZij_aVHi�Vxe9wqmonAVXh�m]eAeA_aeMnAVXhjy
nAVXhGz�w�_aVxed_aeMn{Y(_3n |�mx}�mq~�hCi)�q�Zy	wqmonAVXh�U�moh�u�VXh/h�_a`Ab�n Y+VXb�WdeAgHVX_3hj��m]`Ab�b�_3h��x~�U@VXu�g]Y�y
Y+VXhGz>wqm��K��W5Y,�CeAeAnAVXh.�x~�Y�� VX_aeM��_aVX^�ij_aV��ZV1��VXWAVXh���VXh.}�g]hE�7g]h�nfmou�n(�x~.klVXWAeAg]h�}�g]W
i�VXY����@VX_a`AbCVXWMh�\�VX^a[�eA`Ab�nZ~�hCi)h�m]`Abvi�VXY��
m]i�VXh�c�_aVxi�VXW7VX_3h�\�VxeAVXnM�xnZc�VXWAi�VXhGz

� h�w�V��Amx�viCmo\�VX\�VXh�cdVXWAi�VXh&ij_aV+�7Uj�MVXu�nAV�i�VxeqwqmonAVXh�m]eAeM_aeAnAVXh�nAVXh�~�hCi�ij_aV(klVXWAeAgoy
h�mo^aiCmonAVXh�VX_3hj��m]`fb%_3h%�xc�VX_�~�h�nAVXWAeA`Ab�_aVxij^3_a`fbCV�}�_3WMnM~CVX^3^aV#k�WAg]��VxeAeAg]WAVXhv��^OmonM�x_aVXWMn�p�c�_aVH_3h
T7U�U�_3^aij~�h�\�����z3���5\�VX��VX_3\�n�z��ZV1��VXWAVXh���VXh�}�g]Y��7g]h�nfmou�n��x~�k�VXWAefg]hCVXhCiCmonAVXh%eM_3hCi)iCmoh�h
VXh�n ��VXWMh�nAV��ZV1��VXWAVXh���VXhGz¡� VX_���VxiCmoW �Cu�moh�h#mo~j��ij_aV{klVXWAeAg]hCVXhCiCmonAVXh��x~�\�VX\�WM_£¢¤VXh#c�VXWAi�VXhGp
ij_aV5VXh�n	c�Vxi�VXWH_3Y¦¥�mo~���nAeM�@VX_a`AbCVXW*§KY+[]\�^3_a`fbCVXWMcdVX_aeAV"mo~j�dVX_3hCVXY¨VXh�n ��VXWMh�nAVXh��ZVx`fb�hCVXWª©
g�i�VXWq_3h�VX_3hCVXW,wqmonAVXh�U�moh�u�^3_aVX\�VXh�~�hCi�U@VX_3YSTZ~j�«WM~j�9mo~�nAg]Y*monM_aeA`Ab�c�_aVxi�VXW5mou�nM_3}�_aVXWMn
cdVXWAi�VXhGz

¬ _3hCVHY+[]\�^3_a`AbCVH\�Wfm�­�ef`AbCV#�7U@VXW ®�r]`AbCVq�x~�ij_aVxeAVXW9TZh�cdVXhCij~�h�\"c�_3WAi/_3h�����z3�X¯+iCmoW y
\�VxeMnAVX^3^3n�zC��_aV�VXWMY+[]\�^3_a`Ab�nZVxe�p�hCVX~CV��7g]h�nfmou�nAV�pjhCVX~CV�°
VXWMY(_3hCV�~�hCi"hCVX~CV�T7~j�«\�moU�VXh)�x~
VXWAeMnAVX^3^aVXh�g�i�VXWleM_aV��x~5^a[�eA`AbCVXhGzo±7Y'i�VXh(²�~CeAnfmohCi,i�Vxelw�monAVXh�m]efeM_aeMnAVXh�nAVXh��x~5eM��VX_a`fbCVXWMhGp
Y,~Cefeqij_aV5³vVXnMbCg�i�V"´�µ]¶a·X¸ ·M¹ªº;»Zmo~j��i�VXh�~�Y(\�VXU@VXhCi�VXh�k�WAg]��VxeAeAg]W,mo~j�«\�VXWM~j�«VXh�c�VXWAi�VXhGp
c�m]e,_3h¼i�VXW,� VX_aeM��_aVX^3_3Y(��^aVXY+VXh�nfmonM_ag]h�_3Y(Y+VXW,U@VX_3Y½� VxVXhCi�VXh¼i�Vxe,k{WAg]\�WfmoY(Y+e5g�i�VXW
U@VX_�� VXnfronM_3\�~�h�\+i�Vxe���~�nMnAg]h%¾�����VX_a`fbCVXWMh�¿#\�VxeA`Ab�_aVXb�n�zCw�_aV7T7h�c�VXhCij~�h�\+c�_3WAi�\�VxeMnfmoW y
nAVXnZ}�g]hvVX_3hCVXWZc�VX_3nAVXWAVXh���^Om]efeAV�p�ij_aV#T7eAeA_aeMnAVXh�n9bCVX_3t�n�~�hCi�_3Y�ÀCg]^3\�VXhCi�VXh�mo~j�K\�V1�«��b�WMn
_aeMn�z�wqmoWM_3hvc�_3WAi�VXh�n	cdVxi�VXW,}�VXWAeM~C`Ab�nHVX_3hCVXh�wqmonAVXh�m]eAeA_aeMnAVXh�nAVXh&mo~Ce�VX_3hCVXWqwqmonAVXh�U�moh�u
�x~�^Om]i�VXh�g�i�VXW�p�c�VXh�h�ij_aVxe�h�_a`fb�nH\�VX^3_3h�\�n�p@c�_3WAi�VX_3h�hCVX~CVXWHwqmonAVXh�m]eAeM_aeMnAVXh�n,moh�\�VX^aVX\�n
~�hCi(�x~�h�r]`fbCeMndVX_3h�Y*mo^�g]b�hCV9cdVX_3nAVXWAV��7Uj�MVXu�nAV9iCmoWM_3h+�@VXWAeM_aeMnAVXh�n�\�VXY*m]`Ab�n�z�wqmoh�h+c�_3WAi
iCm]eHs�± � \�VxeAnfmoWMnAVXn�p�iCm]e�ij_aV5VX}�VXh�nM~CVX^3^�}�g]WMb�mohCi�VXhCVXh�wqmonAVXh�moh���VX_3\�n�~�hCivij_aV#³v[]\]y
^3_a`Ab�u�VX_3n7U�_aVXnAVXn�p�hCVX~CVq�x~%VXWAeAnAVX^3^aVXhGz
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È�ç�ìxÙ ­ Ì4Ì Ù �TÚ{ÚnÕ"Ú{Ú ­ Ú ¬ Û ã ¬ ­ Ç ÈxÙ Û Ç Û ã ¬ ÚJð:� ù �G÷ ­ Í ÷dØgÛ<± ­ �xÙ ­ â3�xì�Ù Û Ï
È�ç�ìxÙ ­ Ì ï~ð�Õ�òX±©Û�Ú{Ú á ç Ì Ð��>òX± Û�Ú{Ú á ç Ì Ð-Ê
È�ç�ìxÙ ­ Ì ï~ð�²0Û<± Ç ­ ã H}��Ù Û ã ò�Û<± ¬ Û<± Ç ­ ã H}��Ù Û ã ò�Û<±�Ê
È�ç�ìxÙ ­ Ì ï~ð�Õ�ç
Ö ö �xì�Û ã�I Û)Ö ¬ ��ç
Ö ö �xì�Û ã�I Û)Ö ¬ Ê
È�ç�ìxÙ ­ Ì ï~ð1Í�± Í Ì Û�Ú{Ú Í ±�È�± Í Ì Û�Ú{Ú Í ±�Ê
 �ê ( ö ç ­ Ñ ã Û�ø  �ê (�è ¬ Ð ­ Ú³é�Ê
È�ç�ìxÙ ­ Ì Ú ¬ � ¬ ­ Ì ù�Í ­ ò Ç � ­�ã è6Ø ¬ ± ­ ãTö 0Î2 ��± ö Ú³é Ï
Ô�Ô�ï+� ¬ Û ã �TÚ{Ú ­ Ú ¬ Û ã ¬ Û ã Ù �>ò�Û ã Í ò�Û<± ã Û�ç�Û<±yâ$Û�ç ö Û ã
È�± Í Ì Û�Ú{Ú Í ±}ÑÌï3Û�ð:� ý ÷ µ�³�ß ú ´ à ¾�³-º)º à ´AÏ�´ à�Ð û#Ñ1è³þoÍ�± Í â$Û�Ú{Ú Í ±�÷ ò~ì�þ É þmï+� ¬ Û ã Õ"Ú{Ú ­ Ú ¬ Û ã ¬ þ É ��òX±©Û�Ú{ÚAÛ>é�Ê
­ Ö�ènÈ�± Í Ì Û�Ú{Ú Í ±��&Ñ ã ç�Ù Ùgé Ï
Ô�Ô¨ò ­ Û�òX±©Û ­ G'ì?ð8Û<* ¬ Ûp�xçTÚ1ò�Û Ç Í�± Í â$Û�Ú{Ú Í ±�Ð Í Ù Û ã
¬ ± ý�Ï
¬ Û<± Ç ­�ã H��xÙ Û ã ò�Û<±}ÑÖèAï~ð�²0Û<± Ç ­�ã H��xÙ Û ã òxÛ<±±éÚÈ�± Í Ì Û�Ú{Ú Í ±�÷ µ�³�ßxÒ�· ü ³-¾<ß Ñ Ã�«nÀCÐ ³ è³þ!*���Ù Û ã ò�Û<±8þ$é�Ê
��òX±©Û�Ú{Ú á ç Ì Ð�ÑÖèAï~ð�Õ2òX±©Û�Ú{Ú á ç Ì Ðmé�È�± Í Ì Û�Ú{Ú Í ±�÷ µ�³�ß�Ò�· ü ³-¾<ß Ñ ÃP«nÀ�Ð ³ è³þ%�>ò�±©Û�Ú{Ú$ì�ç Ì Ð�þ$é�Ê
�xç
Ö ö ��ì
Û ã�I Û)Ö ¬ ÑÌèAï~ð�Õ�ç
Ö ö �xì�Û ã�I Û)Ö ¬ é�È!± Í Ì Û�Ú{Ú Í ±?÷ µ�³�ßxÒ�· ü ³-¾<ß Ñ ÃP«nÀ�Ð ³ è³þ%�xç
Ö ö ��ì
Û ã Ð>Û)Ö ¬ þ$é�Ê
Ë Ì � ¬ Ì Ð:èAî °�Ì Û<È ¬ ­ Í ã Û>é Ï Ë

Ë Û�Ù ÚAÛ Ï
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 Í<¬ Ð ­�ãTö Ö Í ç ã ò ­�ã ï+� ¬ �xì!�>ÚAÛ
÷#9}±©Û3� ¬ ­ ãTö � ã Û�ø�ï+� ¬ �$ë=�>Ú{Ú ­ Ú ¬ Û ã ¬ ÷©þ$é�Ê
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Vorgangsdaten bearbeiten

LKWs bearbeiten

Container bearbeiten Containerdaten erfassen, ändern

LKW Ankunft/Abfahrt

abzuholende Container eintragen

LKWdaten erfassen, ändern

Vorgangsdaten anzeigen und z.T. editieren

Schiff Ankunft/Abfahrt

Schiff mit Container be/entladen

Schiffdaten erfassen
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AGVs Blocks

send message to

Komponenten der Terminallogistik und -steuerung (TLS)

Brücken

AGV-System Blocksystem

Gesamtsystem

Brückensystem

Ü�:jýr�<� 7 �µ0�2�3c3 6 � ; �#� - 2�2N�<2c2?> 7 & ��5$6 �9�O0�2?>�:�� 8 2 F 6 F ù�ú/2O3�� �fTh7 �<0N� � 0�2 F � �	6�;�7�6 � � �<2��
n � ú 7 �A3��<4 ;�6 2�3,3 6 � Th7 �<0N� � 0�2 F ;9;MþY;�7 �<47�,ú/��2N�EÜ�:jýr�<� 7 � ;�6 2�2 5 ú ; � � > ; � 6 2N�b" F(F � � F >�ÿ
7�6 ú/2 ; :��<� 6 �<�=0�2 F � �C�9� 7 ��� ��7�6 F 7 �dRe> ; ÷gø[ùÌú/û¥ü/ýAþ×ÿÌþ��×ü���ù=� ��� > 5$7 � 7 3 6 � q<¼ � � &��9�=�<2���3�> ;
���	��

�hÿ�þ���ü�� ù=� ��� > 5$7 � 7 � � � 6 ��0�2�3�:H� ; �9� 8 � 7�6 F 7 �����	� ; 0�2�3*3�> ; ÷�� �Yú/û<þ×ÿÌþ��×ü��U�?> 7 3 6 �
ûZú/2 7�� ú 5$5 �f&�:�� � 3 6 �b� 5 úY��� 5 > F � � 0�2�3D3 6 �e3�>��C0 F �<� -/��6 F �<2�� � � 6! �" � ; �

� 6 2N�!���<2 7�� > 5��16 �9� 7�6 F � � ú ;�6$7�6 ú/2 6 2c3��<4ÞR 6 > F � >�4K4 2 6 4K4 7 3�� � ����þ�ú��#� ����� 6 2��
� � :�� ;�6$7 � 7 
�� 5 > 7�6 ú/2N�<2,�C0B> 5$5 �<2B>�2�3�� � �<2�Ü�:jýr�<� 7 �<2��h4 6$7 "�0 ; 2?>���47�e3�� ; ���	�{ÿ�0�2�3
3�� ; ÷�� �hú/û<þ×ÿÌþ��×ü�� ; ��Re> ; ��ü<þ������;ÿ�0�2�3D÷gø[ùÌú/û¥ü/ýAþ×ÿÌþ��×ü�� ; ú �16 �@3�� � ÷�� �hú/ûX�=�<2�2N�<2
:�� 5$6 �1ÿ
: 6 F ù 6 � 5 �1\�4 ; �9� 5V8 F �(�=3�>P3 6 �X:�� 6 3��<2 T�þY;�7 �<47�X��& � "�0	� 7�� > F ; ù=� � F >�:H�<2!0�2�3K3�� � � 5 úY���
�'& � 3 6 ��\�4 ; �9� 5 > F ù=� ��� > 5$7 0�2 F �C0 ;�798 2�3 6 F ;�6 2�3��=� 6 2N�f÷gø[ùÌú/û¥ü(��� 6 2$���	�N0�2�3�� 6 2  %" �
3�> F � F �<2 ;�6 2�3¡� - ��� ;�7 �<2 ; 4 6$7 � 6 2N�<4&����þ�ú��#� ����ÿ�Ü�:jýr�<� 7 �C0 � �H� 6$7 ù=� ��7�� >�0 7 ��3�> ;�6 �
ýr� � � 6$5�; 4
> �	6 4
> 5 � 6 2N�<2'����þ�ú��#� ���!�C0 � �H� 6$7 :H�A> � :�� 6$7 �<2D� - 2�2N�<2��½R�� � ����þ�ú���� ��� ; � 5 ÿ
:�� � �(> ü�; � 5$7 ù 6 � 5 �G�a2	�«ú � 4
> 7�6 ú/2N�<2��L3 6 �G�C0 � "�0	� 7�� > F ; :H� �X8�5$7�6 F 0�2 F 2Cú 7 � �<2�3 6 F ;�6 2�3��
Re>��C0 F �<� -/��7 3 6 ��û��<2�2 7 2 6�; �C0 � � 5 �9�N�<4 � ú/2 7 > 6 2N� � � � F �<� -/��7 ��>�0	� � � 5 �9�N�<4 T ��� 6 `
;�6 �9�
3�� �X� ú/2 7 > 6 2N� � :��IW�2�3�� 7 � 6 2 � � 5 ���N�<2G� 5 úY����� � � 6 2 F � 5 > F � ��7�� � � 3��<2 ; ú 5$5 0�2�3 � � �
6 ��2D>�:��Cú 5 �<2 �16$� 3��	� ; �/>�2�2)ù�ú � ��ú/4K47�<2���3�> ;�; � 6 2 � ú/2 7 > 6 2N� � 47�<� � 4
> 5�; 3	0 � �9�D3�> ;
T�þ	;�7 �<4 F � ; ��� 5 �<0 ;�7g�16$� 3�� ; ú�� � � 5V8���7g;�6 �����/3�> ;�; � ; ��& � � 6 2N�<2 � ú/2 7 > 6 2N� � 47�<� � � � �1\�4�ÿ
; �9� 5V8 F � F �<:��<2G�/>�2�2��	� 6 2 � ú/2 7 > 6 2N� �1�16$� 3*4
> �	6 4
> 5 � 6 2N�<4 T ��� 6 `Q0�2�3�� 6 2N�<4 � ûPj
�C0 F �xú � 3	2N� 7 �d"�2�3�� ��; �N� � 0�4Á� - 2�2N�<2 T �9� 6 `��D0�2�3 � ûPj ; 
�� 5 > 7�6 ú/2N�<2N�C0N47�<� � � � �<2
� ú/2 7 > 6 2N� � 2�:�� ;�6$7 ���<2���3�> ;�6 �e3�� � �<2 � >/3	0�2 F 3�> ��;�7 � 5$5 �<2��

æ?çgè�égè ç (cð?ï�)+*�ë
� >/����3��<4¿> 5�; � � F �<:�2 6�; 3�� � "�2?> 53þY; �P3 6 �_:�� 7 � 6$5$6 F 7 �<2)û7ú/4 ü ú/2N�<2 7 �<2B0�2�3G3�� � �<2B��0jÿ
; >�4K47�<2 ;Mü�6 � 5 �N� � >�0 ; F �A> � :�� 6$7 � 7µ� 0 � 3��(� ; ú 5$5�6 4à%Cú 5 F �<2�3��<2^2 8 �N� � >�0	�@3�> ;b6 2 7 � � 2N�
{�� � �?> 5$7 �<2¡0�2�3^3 6 �*4+úY3�� 5$5$6 � ��7 �<2o��0 ;�798 2�3��K� 6 2���� 5 2N� � ûZú/4 ü ú/2N�<2 7 �<2 ; ú �16 ��3�� � �<2
F �<2?>�0N�
�a2 7 � � >�� 7�6 ú/29� 6 2 F � F >�2 F �<2 � � � 3��<2��L��0 � ivúh3�� 5$5$6 � � 0�2 F 3�� ; {�� � �?> 5$7 �<2 ; � 6 F ÿ
2N�<2 ;�6 ���N3 6 �,��0 ;�7 >�2�3 ; 3 6 > F � >�4K47�D>�0 ; \�i � �z3 6 � 6 4à%Cú 5 F �<2�3��<2N:�� 6�;Mü�6 � 5 �?>�� 7 �'& �
3 � � 6 ûZú/4 ü ú/2N�<2 7 �<2���3 6 �G÷gø[ùÌú/û¥ü(�½3�> ; ���	� ; ú �16 �E��& � 3�> ;, %" �Ð�<2 7a�16 ���=� 5$7b� � � 3��<2



|A}�~õôh~,u_��u_{�Å��Yyö�J�_�Õ�_yl�Yw<�X� p(p(Í

"�:�: 6$5 3	0�2 F qAp � ¼�Ô û 5 > ;�; �<2�3 6 > F � >�4K4
G
e
s
a
m
t
S
y
s
t
e
m

p
u
b
l
i
c
 
v
o
i
d
?
?
 
i
n
i
t
(
B
r
u
e
c
k
e
n
S
y
s
t
e
m
 
b
r
s
y
s
,
 
A
G
V
S
y
s
t
e
m
 
a
g
v
s
y
s
,
 
B
l
o
c
k
S
y
s
t
e
m
 
b
l
s
y
s
)

p
u
b
l
i
c
 
v
o
i
d
 
n
e
u
e
r
U
m
s
c
h
l
a
g
(
C
o
n
t
a
i
n
e
r
 
c
,
 
S
c
h
i
f
f
 
s
)

p
u
b
l
i
c
 
v
o
i
d
 
s
c
h
i
f
f
A
n
k
u
n
f
t
(
S
c
h
i
f
f
 
s
)

p
u
b
l
i
c
 
v
o
i
d
 
l
k
w
A
n
k
u
n
f
t
(
L
K
W
 
l
)

p
r
o
t
e
c
t
e
d
 
v
o
i
d
 
s
c
h
i
f
f
A
b
f
a
h
r
t
(
S
c
h
i
f
f
 
s
)

p
r
o
t
e
c
t
e
d
 
v
o
i
d
 
l
k
w
A
b
f
a
h
r
t
(
L
K
W
 
l
,
 
U
m
s
c
h
l
a
g
 
u
)

p
r
o
t
e
c
t
e
d
 
v
o
i
d
 
h
o
l
A
G
V
(
B
r
u
e
c
k
e
 
b
)

A
G
V
S
y
s
t
e
m

p
u
b
l
i
c
 
v
o
i
d
 
a
d
d
A
G
V
(
A
G
V
 
a
)

p
r
o
t
e
c
t
e
d
 
v
o
i
d
 
s
e
t
G
e
s
a
m
t
S
y
s
t
e
m
(
G
e
s
a
m
t
S
y
s
t
e
m
 
g
s
)

p
r
o
t
e
c
t
e
d
 
v
o
i
d
 
h
o
l
A
G
V
(
B
r
u
e
c
k
e
 
b
)

p
r
o
t
e
c
t
e
d
 
v
o
i
d
 
a
g
v
F
r
e
e
(
S
t
r
i
n
g
 
i
d
)

B
r
u
e
c
k
e
n
S
y
s
t
e
m

p
u
b
l
i
c
 
v
o
i
d
 
a
d
d
B
r
u
e
c
k
e
(
B
r
u
e
c
k
e
 
b
)

p
r
o
t
e
c
t
e
d
 
v
o
i
d
 
s
e
t
G
e
s
a
m
t
S
y
s
t
e
m
(
G
e
s
a
m
t
S
y
s
t
e
m
 
g
s
)

p
r
o
t
e
c
t
e
d
 
v
o
i
d
 
u
m
s
c
h
l
a
g
A
n
k
u
n
f
t
(
U
m
s
c
h
l
a
g
 
u
)

p
r
o
t
e
c
t
e
d
 
v
o
i
d
 
b
r
u
e
c
k
e
F
r
e
e
(
S
t
r
i
n
g
 
i
d
)

B
l
o
c
k
S
y
s
t
e
m

p
u
b
l
i
c
 
v
o
i
d
 
a
d
d
B
l
o
c
k
(
B
l
o
c
k
 
b
)

p
r
o
t
e
c
t
e
d
 
v
o
i
d
 
s
e
t
G
e
s
a
m
t
S
y
s
t
e
m
(
G
e
s
a
m
t
S
y
s
t
e
m
 
g
s
)

p
r
o
t
e
c
t
e
d
 
B
l
o
c
k
 
g
e
t
F
r
e
e
B
l
o
c
k
(
)

p
r
o
t
e
c
t
e
d
 
v
o
i
d
 
l
k
w
A
n
k
u
n
f
t
(
L
K
W
 
l
)

p
r
o
t
e
c
t
e
d
 
v
o
i
d
 
l
k
w
A
b
f
a
h
r
t
(
L
K
W
 
l
,
 
U
m
s
c
h
l
a
g
 
u
)

u
m
s
c
h
l
a
g
A
n
k
u
n
f
t
(
B
l
o
c
k
 
b
,
 
U
m
s
c
h
l
a
g
 
u
)

B
r
u
e
c
k
e

p
u
b
l
i
c
 
B
r
u
e
c
k
e
(
S
t
r
i
n
g
 
i
d
,
 
B
r
u
e
c
k
e
n
S
y
s
t
e
m
 
b
s
,
 
i
n
t
 
k
a
i
)

p
r
o
t
e
c
t
e
d
 
v
o
i
d
 
l
a
d
e
C
o
n
t
a
i
n
e
r
(
U
m
s
c
h
l
a
g
 
u
)

p
r
o
t
e
c
t
e
d
 
v
o
i
d
 
a
g
v
A
n
k
u
n
f
t
(
A
G
V
 
a
)

p
r
o
t
e
c
t
e
d
 
i
n
t
 
g
e
t
K
a
i
(
)

A
G
V

p
u
b
l
i
c
 
A
G
V
(
S
t
r
i
n
g
 
i
d
,
 
A
G
V
S
y
s
t
e
m
 
a
g
v
s
y
s
)

p
r
o
t
e
c
t
e
d
 
v
o
i
d
 
f
a
h
r
e
Z
u
(
B
r
u
e
c
k
e
 
b
r
u
e
c
k
e
)

p
r
o
t
e
c
t
e
d
 
v
o
i
d
 
l
a
d
e
C
o
n
t
a
i
n
e
r
(
U
m
s
c
h
l
a
g
 
u
)

p
r
o
t
e
c
t
e
d
 
U
m
s
c
h
l
a
g
 
e
n
t
l
a
d
e
C
o
n
t
a
i
n
e
r
(
R
M
G
 
r
)

p
r
o
t
e
c
t
e
d
 
v
o
i
d
 
c
o
n
t
a
i
n
e
r
E
n
t
l
a
d
e
n
(
)

B
l
o
c
k

p
u
b
l
i
c
 
B
l
o
c
k
(
S
t
r
i
n
g
 
i
d
,
 
B
l
o
c
k
S
y
s
t
e
m
 
b
s
)

p
r
o
t
e
c
t
e
d
 
v
o
i
d
 
a
g
v
A
n
k
u
n
f
t
(
A
G
V
 
a
)

p
r
o
t
e
c
t
e
d
 
v
o
i
d
 
m
e
l
d
e
S
t
a
t
u
s
(
R
M
G
 
r
,
 
i
n
t
 
s
t
a
t
u
s
)

p
r
o
t
e
c
t
e
d
 
v
o
i
d
 
u
m
s
c
h
l
a
g
A
n
k
u
n
f
t
(
U
m
s
c
h
l
a
g
 
u
)

p
r
o
t
e
c
t
e
d
 
v
o
i
d
 
l
k
w
A
n
k
u
n
f
t
(
L
K
W
 
l
k
w
)

p
r
o
t
e
c
t
e
d
 
v
o
i
d
 
l
k
w
A
b
f
a
h
r
t
(
L
K
W
 
l
k
w
)

L
K
W

p
r
o
t
e
c
t
e
d
 
v
o
i
d
 
a
d
d
U
m
s
c
h
l
a
g
(
U
m
s
c
h
l
a
g
 
u
)

p
r
o
t
e
c
t
e
d
 
v
o
i
d
 
c
o
n
t
a
i
n
e
r
A
n
k
u
n
f
t
(
C
o
n
t
a
i
n
e
r
 
c
)

S
c
h
i
f
f

p
u
b
l
i
c
 
v
o
i
d
 
S
c
h
i
f
f
(
i
n
t
 
k
a
i
)

p
u
b
l
i
c
 
v
o
i
d
 
l
a
d
e
C
o
n
t
a
i
n
e
r
(
C
o
n
t
a
i
n
e
r
 
c
)

p
u
b
l
i
c
 
v
o
i
d
 
e
n
t
l
a
d
e
C
o
n
t
a
i
n
e
r
(
C
o
n
t
a
i
n
e
r
 
c
)

p
u
b
l
i
c
 
V
e
c
t
o
r
 
g
e
t
C
o
n
t
a
i
n
e
r
s
(
)

R
M
G

p
r
o
t
e
c
t
e
d
 
R
M
G
(
S
t
r
i
n
g
 
I
d
,
 
B
l
o
c
k
 
b
)

p
r
o
t
e
c
t
e
d
 
v
o
i
d
 
l
a
d
e
C
o
n
t
a
i
n
e
r
(
A
G
V
 
a
g
v
)

p
r
o
t
e
c
t
e
d
 
v
o
i
d
 
l
a
d
e
C
o
n
t
a
i
n
e
r
(
L
K
W
 
l
k
w
,
 
U
m
s
c
h
l
a
g
 
u
)

p
r
o
t
e
c
t
e
d
 
i
n
t
 
g
e
t
S
t
a
t
u
s
(
)

U
m
s
c
h
l
a
g

p
r
o
t
e
c
t
e
d
 
U
m
s
c
h
l
a
g
(
I
C
o
n
t
a
i
n
e
r
 
c
,
 
I
S
c
h
i
f
f
 
s
)

p
u
b
l
i
c
 
I
C
o
n
t
a
i
n
e
r
 
g
e
t
C
o
n
t
a
i
n
e
r
(
)

p
u
b
l
i
c
 
I
S
c
h
i
f
f
 
g
e
t
S
c
h
i
f
f
(
)

p
u
b
l
i
c
 
I
B
l
o
c
k
 
g
e
t
B
l
o
c
k
(
)

p
u
b
l
i
c
 
I
L
K
W
 
g
e
t
L
K
W
(
)

p
u
b
l
i
c
 
v
o
i
d
 
s
e
t
B
l
o
c
k
(
I
B
l
o
c
k
 
b
l
o
c
k
)

p
u
b
l
i
c
 
v
o
i
d
 
s
e
t
L
K
W
(
I
L
K
W
 
l
k
w
)

p
u
b
l
i
c
 
S
t
r
i
n
g
 
g
e
t
L
o
c
a
t
i
o
n
(
)

p
r
o
t
e
c
t
e
d
 
v
o
i
d
 
s
e
t
L
o
c
a
t
i
o
n
(
S
t
r
i
n
g
 
l
o
c
) C
o
n
t
a
i
n
e
r

p
r
i
v
a
t
e
 
S
t
r
i
n
g
 
I
d

p
u
b
l
i
c
 
S
t
r
i
n
g
 
g
e
t
I
d
(
)

u
m
s
c
h
l
a
e
g
e

0
.
.
1

0
.
.
*

u
m
s
c
h
l
a
e
g
e

0
.
.
1

0
.
.
*

F
r
a
c
h
t

1
.
.
*

a
g
v
s
y
s

d
r
m
g 2

L
a
d
u
n
g

0
.
.
1

0
.
.
*

L
a
d
u
n
g

0
.
.
1

0
.
.
4

b
l
o
c
k
s

1
.
.
*

b
r
s
y
s

b
l
s
y
s

b
r
u
e
c
k
e
n

1
.
.
*

f
r
e
e
a
g
v
s

0
.
.
*

u 0
.
.
1

l
a
g
e
r

0
.
.
*

u 0
.
.
1

u
0
.
.
1

s
c
h
i
f
f

l
k
w

b
u
s
y
a
g
v
s

0
.
.
*

; ú 5$5 �<2��h��0 � � 5$5 0 ;�7�� > 7�6 ú/2�3�� � � 6 2���� 5 2N�<2D��0 ;�798 2�3��@3 6 � ; � � Ü�:jýr�<� 7 � ; ú 5$5 3�� � j�� F � 6 2N� ;
� ú/2 7 > 6 2N� ��; 0�2�3�3�� ;�; �<2c� 6 2.-�0 ;�; >�0	�X3 6 �E:�� 7 � 6$5$6 F 7 �<2^Ü�:jýr�<� 7 �#2?>/�9��ù�ú 5$5 ��ú F �<2 � � � ÿ
3��<2���ù�ú/4Ð��2 7�5 >/3��<2D3�� ;@� ú/2 7 > 6 2N� ��; 3	0 � �9�,3 6 ��� � &����=�_: 6�; �C0�4¾�T� 5 >/3��<2G3�� ;l� ûPj
3	0 � ����3�> ; 
�ic+#�

��0�2 8 �9� ;�7 :H�IW�2�3�� 7!;�6 ���N3�� �*� ú/2 7 > 6 2N� � >�0	��� 6 2N�<4 T ��� 6 `L�L3�> ;�; >�2¤� 6 2N�<4Á:��1ÿ
;�7�6 4K4 7 �<2¼ûb> 6 ��� ;�7�5$6 � F 7 0�2�3��<2 7�5 >/3��<2 � � � 3��<2 ; ú 5$5 ��Re> ; +�� ; >�4 7�;MþY;�7 �<4�� � 4 6$7�7 � 5$7
� � 5 �9�N�b� � &����=�<2,�'& � 3 6 �e�L2 7�5 >/3	0�2 F �C0 � {�� � �'& F 0�2 F ;�7 �<�N�<2G0�2�3�� ��;�7 � 5$5$7 � 6 2N�<2,�L2 7 ÿ
5 >/3�� ü�5 >�2���R��<4��<2 7�;Mü�� �C�9�N�<2�3�� � � 8�5$7 � 6 2N�µ� � � 6 �µ� � &��9�=�K3��<2O"�0	� 7�� > F 4 6$7�7 � 5�; � �0/)ü1

2 �	ý��3�#4õý�ü/ø+5
6�� 6 2N�<2 � ú/2 7 > 6 2N� � �C0¥�<2 7�5 >/3��<2��LR�� � ��0 ;�7 >�2�3¡3�� � � � &��9�=� 8 2�3�� ��7µ;�6 �9�
> 5�; ú*ù�ú/28719�:<; 6 2>=?:A@CB1DFE37<GH;JI#GÂ�½R 6 � ; � � ��0 ;�7 >�2�3 6�;�7 0�2 7 � ��7 � 6$5$7_6 2�\�2 7 � � �C0 ;�798 2�3��µ0�2�3
:�� F 6 2�2 7d6 4¾��0 ;�7 >�2�3LK!M�9<GN:OM�P17RQTS�U � "�:�:�� qAp � r �I�=R 6 � ; � � ��0 ;�7 >�2�3 � �C�9� ; � 5$7l6 2V=?:1W
X M#Y�:RQTS�U�� � �<2�2�� 6 2!"�+Ú{k>�2�3!3�� � � � &��9�=��� 6 2 7���6 ` 7 0�2�3!3 6 � ; 4 6$7�7 � 5�; ����Z0�Xý)û�[)ý�\]�15
6
47� 5 3�� 7 � T ú/:?> 5 3B3 6 � � >/3�� 798�7�6 F �=� 6$7 3�� � � � &����=�#>�: F � ; ��� 5 ú ;�; �<2 6�;�7 ���=�<� ��7�;�6 � 6 2B3��<2
719�:1;+:1^���0 ;�7 >�2�3,�C0 � &��9�G0�2�3 6�;�7@; ú/4 6$7 :�� � � 6$7 �'& � 2N�<0N�b"�0	� 7��98 F �(�

\�4À3��<2 � ú/2 7 > 6 2N� � ù�ú/2B3�� � � � &����=�f>�:��C0��Cú 5 �<2 �16$� 3D> 5�; ú�� 6 2�719�:1;+:A@f"�+�_ïù=� � ÿ



p(p�¼ teu�vdw<xzy�{U|A}�~,u_�
��y��_���z�K�kwa��y�w���y���xzy��z�_�#�l{��e�1way���x_�z�Pway

"�:�: 6$5 3	0�2 F qAp � r	Ô � � &��9�=�<2jÿ���0 ;�7 >�2�3 ; 3 6 > F � >�4K4

beschäftigt

ladeContainer(u)

agvAnkunft(agv)
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frei
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fahreZu(bruecke)

unterwegs zu Block

do / fahre

am BlockcontainerEntladen()

unterwegs zu Bruecke an Bruecke

do / fahre

ladeContainer(umschlag)

frei

beschäftigt
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AGV entladen

do / entladen

Umschlag in Block

do / einlagern

Umschlag aus Lager Container auf LKW

do / holen

ladeContainer(lkw,umschlag) ladeContainer(agv)

do / beladen

frei

beschäftigt

n ��6 ` 7 � 6 2 � ûPj � 6 2��J3�� � � 6 2N�<2 � ú/2 7 > 6 2N� � >�:��Cú 5 �<2¡4 - �9� 7 �(� �16$� 3^2?>/���Ð� 6 2N� �

�� 6 �N�>ù�ú/2E"�� 7�6 ú/2N�<2 ; �9� 5$6 � .(5$6 ����� 6 2f
�ic+¡>�2 F � �16 � ; �<2��Ì3��<2 � ú/2 7 > 6 2N� � >�0 ; �C0 5 > F � � 2��
Re> ; 
�ic+ 6�;�7��16 �C3�� � =?:A@CB1DFE37<GH;uIrG
0�2�3k:��IW�2�3�� 7,;�6 ��� 6 4 T 0�:��C0 ;�7 >�2�3}wzyT@<B<D X M�I
M�Ps@,~�M�I�:19<�J3��<2¥� ;f6 2�� t ^fG+M�;]^�:198MrPA7|~z��� 2?>/�9�N�&���<2�3 6 F 0�2 F 3�� � �C0 F �xú � 3	2N� 7 �<2
"�� 7�6 ù 6$798�7e� �C�9� ; � 5$7 ���	9�:<; 6�;�7 3�> ; 
�ic+Ð3�>�2�2 �16 �C3�� � � ; ú/:?> 5 3�3 6 �!�T� 5 >/3�� 798�7�6 F �=� 6$7
4 6$7 3��<4 � ûPj�>�: F � ; �9� 5 ú ;�; �<2 6�;�7 �AR�� �g� ú/2 7 > 6 2N� � :H�IW�2�3�� 7z;�6 ���µ2=0�2#>�0	�?3��<4 � ûPjÕ�
3�� � 2?>/�9�~� 6 2N� � �L2�3	��ú/2 7�� ú 5$5 �E3�> ;�T�þ	;�7 �<4�ù=� ��5V8/;9;�7 �

Re>�4 6$7e;�6 2�3�3 6 �!��0 ;�798 2�3��K3�� � � 6 2���� 5 2N�<2^Ü�:jýB�<� 7 �f0�2�3 6 � �P6 2 7 � � 2N� ; _�� � �?> 5$7 �<2
:�� ; ��� ��6 �<:��<2��J\�4]3 6 �*� 2 7 � � >�� 7�6 ú/2N3�� � Ü�:jýB�<� 7 � F �<2?>�0N� � �C0�:�� ; �9� � � 6 :H�<2��J� - 2�2N�<2
6 2�\�i � "�� 7�6 ù 6$798�7�; 3 6 > F � >�4K47�5ù=� ��� �<2�3�� 7_� � � 3��<2��¯R 6 �#>�2�� 6 2N� � "�� 7�6 ù 6$798�7 :�� 7 � 6 ÿ
5$6 F 7 �<2ÈÜ�:jýB�<� 7 �D� - 2�2N�<2 6 4�"�� 7�6 ù 6$798�7�; 3 6 > F � >�4K4»3	0 � ��� ; ú F �<2?>�2�2 7 � Th�16 4 5 >�2N� ;
F � 7�� �<2�2 7�� � � 3��<2��?�a4¾%?> 5$5 �qù�ú/2/ù=� ��7 � 6$5$7 �<2 T�þ	;�7 �<47�<2,� - 2�2N�<2B3 6 � ; � Th�16 4 5 >�2N� ; >�2jÿ
��� 6 F �<2�� � >�2�2�� 6 2N���<2 7 ��� � 2 7 �7ûZú/4K4E0�2 6 �/> 7�6 ú/2 ;�7 > 7�7 W�2�3�� 7 �)2 8 4 5$6 �9�
3�>�2�2�� � �<2�2
3 6 �
�a2 7 � � >�� 7�6 ú/2B� � � 6 � � "�� 7�6 ù 6$798�7 �<2�� 6 2N� Th�16 4 5 >�2N�b� � �<0����<2���R 6 � ;@; ú 5$5 :�� 6�;Mü�6 � 5 �?>�� 7 >�2
� 6 2N�<4¿"�2 � �<2�3	0�2 F ; �Â> 5$5 3�> � F � ;�7 � 5$5$7�� � � 3��<2��

R�� � "�2 � �<2�3	0�2 F ; �[> 5$5 �	ú��r4 ���Xý=ûh[=ýC\]�15
6 6 2 6$7�6$6 � ��7 � 6 2N�<2
��ú/4 ü�5 � � �<2G"�: 5 >�0	� 6 4 T�þ ÿ
;�7 �<4Õ3�� ��6 2#"�:�:�� qAp � Ö�6 2M� 6 2N�<4�"�� 7�6 ù 6$798�7�; 3 6 > F � >�4K4�3�> � F � ;�7 � 5$5$7J6�;�7 ��i�>�2M� � �=�<2�2 7 �
3�> ;�; � 6 2N� ;�7 > � �=���a2 7 � � >�� 7�6 ú/2*&�:�� � 3�> ; F � ; >�4 7 �Zù=� ��7 � 6$5$7 � T�þ	;�7 �<4 � 6 2 � � F 2 -/7�6 F 6�;�7 �
0�4¿3 6 � ; �<2D"�2 � �<2�3	0�2 F ; �[> 5$5 ù�ú 5$5�;�798 2�3 6 F >�:��C0?> � :H� 6$7 �<2��

Re> ; +�� ; >�4 7�;Mþ	;�7 �<4 :H� ;�6$7 � 7 �C0�2 8 �9� ;�7 3 6 �N"�0	� F >�:��(��3�>��'& � �C0 ; ú � F �<2��P3�> ;�;
3 6 �G\�4 ; ��� 5V8 F �(�L3 6 �*�C0¡3��<2 � ú/2 7 > 6 2N� � 2S3�� ;!T ��� 6 `@� ; F �<� -/� �<2�� F �I��0�2�3��<2N0�2�3N>�2
3�> ; � � &��9�=�<2 ;Mþ	;�7 �<4 � � 6$7 � � F � 5 � 6$7 � 7K� � � 3��<2��gRe> ; � � &��9�=�<2 ;MþY;�7 �<4 ; 0��9� 7 � 6 2N�!� � � 6 �
� � &����=��>�4 ��6 ��� 7�6 F �<2.ûb> 6 ��R�� �b� � 6$7 � � ��_�� ��5 >�0	��ù=� � � � � 6 F 7 2=0�2��z>�:�� 8 2 F 6 F 3�>�ù�ú/2��



p(p(s teu�vdw<xzy�{U|A}�~,u_�
��y��_���z�K�kwa��y�w���y���xzy��z�_�#�l{��e�1way���x_�z�Pway

"�:�: 6$5 3	0�2 F qAp � Ö	Ô "�� 7�6 ù 6$798�7�; 3 6 > F � >�4K4 T �9� 6 `�ÿ "�2��h0�2	� 7

ú/:�� 6 2N�_� � � 6 �P� � &����=� F �I�'0�2�3��<2 � 0 � 3��(��úY3�� � 2 6 �9� 7 ��� ;�7 � 6 2N��ù�ú � �?>�2�3��<2���3�>�2�2 �16$� 3
� 6 2N� ��; � 6$7�; � 6 2N�b"�+�_7ÿ "�2	��ú � 3�� � 0�2 F >�2B3�> ; +�� ; >�4 7�;MþY;�7 �<4â>�: F � ; � 7 � 7 ��>�2�3�� � � ��; � 6$7�;
3 6 �
� � &��9�=�*4 6$7 � 6 2N�<4à�T� 5 >/3��A>�0	� 7�� > F ù=� ��; �<�N�<2��JÏ¨�!2?>/����3��<4D�>ú/: ;�6 ���^2Cúh�9� � � 6 ÿ
7 � � �K\�4 ; ��� 5V8 F � 6 4 � � &��9�=�<2 ;MþY;�7 �<4 :H�IW�2�3��<2���:�� F 6 2�2 7 3�� � "�: 5 >�0	� 6 2�2N� � �?> 5 :�3�� ;
� � &����=�<2 ;Mþ	;�7 �<4 ; �Xù 7�5 � �16 �C3�� � ù�ú/2�ù�ú � 2��JR 6 �
� � &��9�=���<2 7�5V8 3 7 2h0�2�3��<2 � ú/2 7 > 6 2N� �
ù�ú/4 T ��� 6 `c0�2�3 ; ú/:?> 5 3�� 6 2D"�+O_#� 6 2 F � 7�� ú�`@�<2 6�;�7 �Y:�� 5V8 3 7@;�6 �e3 6 � ; � ; ��Re> ; +�� ; >�4 7 ÿ
;Mþ	;�7 �<4 5 � 6$7 � 7 3 6 �@"�+O_Zÿ "�2	�«ú � 3�� � 0�2 F >�2!3�> ; "�+�_7ÿ T�þ	;�7 �<4 � � 6$7 � � �=0�2�3!3 6 � ; � � � 6�;�7
� 6 2Q"�+O_�>�2����C0Q3�� � � � &��9�=�b�C0D�[>�� � �<2��?%�> 5$5�; F � � >/3��#> 5$5 �b"�+�_ ; :H� ; �9� 8 � 7�6 F 7_;�6 2�3��
� > ��7 � 7 3�> ; "�+�_7ÿ T�þ	;�7 �<4D�¯: 6�;f;�6 �9�Ì� 6 2�"�+�_ �16 �C3�� � � � � 6 47� 5 3�� 7 ��Re> ; "�+O_ö� 8 � ��7
�C0 � � � &��9�=�#0�2�3B47� 5 3�� 7 3�ú ��7e; � 6 2N�µ"�2��Y0�2	� 7 � � ú � >�0	��� 6 2�� ; ù�ú/2c3�� � � � &����=�#:�� 5 >�ÿ
3��<2 �16$� 3��h� ;�7 3�� � �T� 5 >/3��Xù�ú � F >�2 F :����<2�3�� 7 �h4
>/��� 7 � ;l;�6 ���,>�0	��3��<2
j�� F �C0�4�� 5 úY���
0�2�3 7 � 6$5$7�6 ��4 ; � 6 2N�E"�2��Y0�2	� 7 4 6$7 �?R�� � � 5 úY��� ; 0��9� 7 � 6 2D� � � 6 � ; 
�ic+Õ0�2�3 � � 6�;�7 � ;
>�2��=3��<2 � ú/2 7 > 6 2N� � 3�� ; "�+�_ ; � 6 2��C0 5 > F � � 2��	Re>��C0��<2 7�5V8 3 7 3�> ; 
�ic+�3�> ; "�+�_Z0�2�3
7 � 6$5$7 3 6 � ; �<4 3 6 �@�T���<2�3 6 F 0�2 F 3�� ; _{ú � F >�2 F ; 4 6$7 �=RP> ; "�+�_Z47� 5 3�� 7�;�6 �9�
3�>�2�2
:�� 6 4
Th7 �<0N� � 0�2 F ;�;Mþ	;�7 �<4 �16 �C3�� � > 5�; � � � 6 ��Re> ; 
�i�+ 5 > F � ��7 3��<2 � ú/2 7 > 6 2N� �_6 4¿� 5 úY����� 6 2



|A}�~õôh~,u_��u_{�Å��Yyö�J�_�Õ�_yl�Yw<�X� p(p)Ë

0�2�3 7 � 6$5$7 3��<4Ù+�� ; >�4 7�;AþY;�7 �<4À3�> ; �L2�3��f3�� � "�� 7�6 ú/2B4 6$7 �
\�4¾3 6 �_�a2 7 � � >�� 7�6 ú/2�ù=� ��; �9� 6 �C3��<2N� � Ü�:jýr�<� 7 � 6 4¿��0 ; >�4K47�<2��?>�2 F � 6 2N� ; "�2 � �<2jÿ

3	0�2 F ; �[> 5$5�; úY3�� � � 6 2N� � >�2�3�� � �<2�"�0	� F >�:H�f3�> � �C0 ;�7 � 5$5 �<2�� 6 F 2N�<2 ;�6 ���%û7ú 5$5 >�:�ú � > 7�6 ú/2 ; ÿ
:�� � � T �Cá=0N�<2��A3 6 > F � >�4K47�(�g�a4]%Cú 5 F �<2�3��<2 �16$� 3m3�> ; ûZú 5$5 >�:@ú � > 7�6 ú/2 ; 3 6 > F � >�4K4Á�'& �
3�> ; �L2 7�5 >/3��<2y� 6 2N� ;_� ú/2 7 > 6 2N� ��; 2 8 �N� � :H� 7�� >/�9� 7 � 7 �

Re> ; +�� ; >�4 7�;Mþ	;�7 �<4 � 0	� 7��r�u� [#��þ�ú���� ���#�Xý)û�[)ýC\H�A5�[#��þ�ú��#� ���s6 ;Mþ 2���� � ú/2f:H� 6 4È� � &����=�<2jÿ
;Mþ	;�7 �<4ö>�0	��� � ú � >�0	��� 6 2,3 6 � ; � ; � � � 6 2N�<:H�<2 5V8 0	W F �P"�� 7�6 ú/2N�<2G>�0 ; ��&�� ��7 �h� ��;�7 �<2 ;��16$� 3
3 6 �f� � &��9�=�#>�2 F � �16 � ; �<2��P� 6 2N�<2�3	0 � ����3��<2�\�4 ; �9� 5 > F ;Mü �<� 6 W�� 6 � ��7 �<2 � ú/2 7 > 6 2N� � >�0 ;
3��<4 T �9� 6 `O�C0��<2 7�5 >/3��<2 �r� �$� ��/)ü 2 �	ý����r4 ýÌü/ø+5�[#��þ�ú��#� ���s6I��0�2�3B� � � 6$7 �<2 ;��16$� 3B3�> ; +��1ÿ
; >�4 7�;MþY;�7 �<4Ñ>�2 F � �16 � ; �<2��&� 6 2�"�+�_ ��& � 3 6 � ; ��� � &��9�=���C0 � _�� � ��& F 0�2 F �C0 ;�7 � 5$5 �<2
�r� c � ���.� ���	�q5�c�ø+[ÌüCú/û9ü�6I�/Re> ; +�� ; >�4 7�;Mþ	;�7 �<4 5 � 6$7 � 7 3 6 � ; �<2E"�0	� � 0	��>�2b3�> ; "�+�_Zÿ T�þ	;�7 �<4
4 6$7�7 � 5�;��r� c �u�r� ���.� ���	�q5�c�ø+[�üCú/û9ü�6 � � 6$7 � � 0�2�3B3 6 � ; � ;1� � 6�;�7 � 6 2D� � � 6 � ; %?>�� � ���<0 F 3	0 � �9�
�r� c �u�r�u�r� \+�#�=øVü�ab[#5�c�ø[ùÌú/û9ü�6L>�2�� ;�6 ���#>�0	�?3��<2fj�� F �C0 � � � &����=���C0f4
>/�9�N�<2���\�4¸3��<2µ"�0	�Kÿ
� 0	��� � 2 6 �9� 7 �C0
: 5 úY��� 6 � � �<2�� � 0	� 7 3�> ; "�+O_ ;�6 ��� ; � 5 : ;�7 > ;Mþ 2��9� � ú/2G4 6$7 3�� �l� >/�9� ��6 ��� 7
�r� c �u�r�u�r�u�r� /#�m�����)øVü�ab[#5�c�ø[ùÌú/û9ü�6*>�0	���J"�2^3 6 � ; � �KTh7 � 5$5 �
�=�<� � �<2o> 5$5 �*"�0	� � 0	�X�
4 6$7KT�þ 2jÿ
7 > ���r� �F� ÿ � �r�u�u� �C0 � &����¯�L��0m:��A>/��� 7 �<2 6�;�7 �z3�> ;�; 3�� � "�0	� � 0	� �r� c �u�r�u�r� \+�#�=øVü�ab[#5�c�ø+[ÌüCú/û9ü�6
>�2U3�> ; "�+�_Ù� � > �G;Aþ 2��9� � ú/2 6�;�7 � 7�� ú 7 �A3��<4»>�:�� � 2=0 � � 6 2S:�� ;�798�7�6 F 7 � � �{ù=�<2 7G6�;�7
0�2�3 ; ú���ú ��7 �C0 � &��9�h�=�<� ��7 �_R 6 � T �<4
>�2 7�6 �Ê3 6 � ; � ; "�0	� � 0	� ; F 5 � 6 ��� 7 � 6 2N� � "�0	`¤ú � 3��1ÿ
� 0�2 F >�2N3�> ; "�+�_ ;�6 �9�S>�0	��3��<2¡j�� F �C0m4
>/�9�N�<2�� T ú��X� � 2N3�> ; "�+�_â3 6 �,� � &��9�=�
� ��� � 6 ��� 7 �g47� 5 3�� 7 � ;E;�6 �9�N3�ú ��7 4 6$7|�.�u� ����Zh�Xý)û�[)ýC\H�A5N����Z�6I�LR 6 �*� � &��9�=� � 0	� 7|�.�u�r� � �0/)ü1

2 �	ý��3�#4õý�ü/ø+5�[#��þ�ú���� ���s6z3�� ; "�+�_ ; >�0	���(2?>/�9��3��<4Ã� ; 3��<2 � ú/2 7 > 6 2N� � 3	0 � �9�
3��<2
"�0	� � 0	�
�r� � �u�r� ü/ý��A� ��/=ü 2 �	ý����#4õýÌü/ø+5[ú�6
>�0 ; 3��<4 T �9� 6 ` F �<�Cú 5$7 �?> 7 ��Re> ; "�+�_¦ù=� ��� �<2�3�� 7 3��<2
ú/:��<2o:H� ; ��� ��6 �<:��<2N�<2Uiy�C���?>�2 6�; 4E0 ; � � 2N�<0 7 � 6 2�3��<4§� ;8�.���.�u�r� /#�m�����)øVü�ab[#5�c#� �hú/û�6�>�2
;�6 �9� ; � 5 : ;�7 > ;Mþ 2���� � ú/2�>�0	� � 0	� 7 �

"�:�: 6$5 3	0�2 F qAp � �	Ô û7ú 5$5 >�:�ú � > 7�6 ú/2 ; 3 6 > F � >�4K4�� � ú/2 7 > 6 2N� � �<2 7�5 >/3��<2.�
1:umschlagAnkunft(u)

2.1.1:doFahreZu(block)

1.a.1:entladeContainer(c)

1.b:holAGV(brücke)

1.b.1:holAGV(brücke)

1.b.1.1:fahreZu(brücke)

Brücke

BrückenSystem

GesamtSystem

AGV-System

AGV Block

RMGSchiff
3.1.1:entladeContainer(u)

3.1:ladeContainer(u)

2.1:ladeContainer(u)

2:agvAnkunft(agv)
1.b.1.1.1:doFahreZu(brücke)

3:agvAnkunft(agv)

3.1.1.1:umschlagAnkunft(u)

3.1.1.1.1:agvFree(agv)
1.a:ladeContainer(u)

� ; 47� 5 3�� 71;�6 ����4 6$7��.� ����Z0�Xý)û�[)ý�\]�15N����Zr6�:H� 6 4Ð� 5 úY����>�2��h3�� � 3	0 � ��� �.�u�r� � �0/)ü 2 �	ýC

���r4 ýÌü/ø+5�[h6�� 6 2�
�i�+Ý:��A>�0	� 7�� > F 7 �¯3��<2 � ú/2 7 > 6 2N� � 3�� ; "�+�_ ; �C0Q&�:�� � 2N�<��47�<2�� � >/�9�
�L2�3��m3�� ;�Th7 >�0�ù�ú � F >�2 F ;�� 0	� 7 3�> ; 
�ic+ �.�u�r�u�r�u�r� [#��þ�ú���� ���#�Xý)û�[)ýC\H�A5�[h6�>�4 � 5 úY���
>�0	��� � úh3	0 � �9�¡3 6 � ; � � ù�ú/2¡3�� � "�2��Y0�2	� 7 � 6 2N� ; 2N�<0N�<2 � ú/2 7 > 6 2N� ��;#6 2	��ú � 4 6 � ��7#�16$� 3��
\�4À2N�<0N�b"�0	� 7��98 F �M�<2 7 F � F �<2B2N�<��47�<2Q�C0B� - 2�2N�<2��?47� 5 3�� 7�;�6 �9�B3�> ; "�+�_Õ2h0�2D4 6$7



p(p(Ö t���vdw<xzy�{U|A}�~L�_�
��y��_���z�K�kwa��y�w���y���xzy��z�_�#�l{��e�1way���x_�z�Pway

�.�u�r�u�r�u�r� ����Zs�=ø üCü�5N����Z�6@� � � 6 �
Re> ; : 6�; � 6 � � �N� � :�� ; �9� ��6 �<:H�<2N��R�� ;�6 F 2 6�;�7 0�2?>�:�� 8 2 F 6 F ù�ú/2E3�� � �C0Hù=� ��� �<2�3��<2�3��<2

T�ü�� >/���N�(� �L5 > 7�7 ��ú � 4¨úh3�� � i 6 3�3 5 � � > � �µ:H� ; �9� ��6 �<:H�<2��½"�0�����3 6 �E�L2 7�; ���N� 6 3	0�2 F &�:�� �
3 6 ��_�� ��7 � 6$5 0�2 F � R�� ü�5 ú þ 47�<2 7 �z3�� � � 6 2���� 5 2N�<2(ûZú/4 ü ú/2N�<2 7 �<2 6�;�7 2CúY���µ2 6 ��� 7 �<2 7�; �9� 6 �1ÿ
3��<2����a4 %Cú 5 F �<2�3��<2 �16$� 3^>�0	�13 6 �Kß�:�� ��7�� > F 0�2 F ù�ú/4ÞR�� ;�6 F 2c�C0 � �a4 ü�5 �<47�<2 7 > 7�6 ú/2
4 6$7�7 � 5�; R���ý�> þ � 6 2 F � F >�2 F �<2��

¢�£P¤N� ��«��µº�ª�«ÙªL³�©�±9ªg°½²µ³E´Þ±�³ åÝª.��¹d§

�T� 6 3�� � �a4 ü�5 �<47�<2 7�6 � � 0�2 F 3�� ; �<:H�<2!:�� ; �9� ��6 �<:H�<2N�<2Gi�úY3�� 5$5�; � � F �<:��<2 ;�6 ����� 6 2N��
�� 6 ÿ
�N��ù�ú/2Ê% � � 6 �N� 6$7�; F � >/3��<2��@&�:�� � 3 6 ���<2 7�; �9� 6 �C3��<2 � � � 3��<2È4f0 ;�; �@R 6 � ; ��� - 2�2N�<2 6 2
3 6 �@" ;Mü �<� 7 ��_�� ��7 � 6$5 0�2 F � � �<:��<2 5V8 0	W F �=� 6$7 0�2�3 � � ��;�6�;�7 �<2���0�2 7 � � F 5$6 �C3�� ��7l� � � 3��<2��=�a2
�T�<�C0 F >�0	�J3 6 ��_�� ��7 � 6$5 0�2 F 6�;�7 3 6 � �98 0�4 5$6 �9�N�O_�� ��7 � 6$5 0�2 F 3�� ��ü � þY;�6 �/> 5$6�; �9�N�<2B+�� �98�7 �
ù�ú � F � F �<:��<2���3�úY���#3 6 �dR 6�;�7���6 :�0 7�6 ú/2K3�� � Ü�:jýB�<� 7 �(�Ì3 6 �l3 6 � ; �1+�� �98�7 � ;�7 �<0N� � 2E0�2�3f4+úoÿ
3�� 5$5$6 � � �<2��¯0�2�3�3�� � �<2��<2 7 ��� � 2 7 �+û7ú/4K4f0�2 6 �(> 7�6 ú/2O4f0 ;9; �<2 7�; �9� 6 �C3��<2 � � � 3��<2��J� � > �
:�� ;�7 �<� 7 3 6 ��i - F 5$6 �����=� 6$7 > 5$5 �eÜ�:jýB�<� 7 �P>�0	��� 6 2N�<4Ð���<2 7�� > 5 �<2,
��C����2N� � �C0 ü�5 > 7 � 6 � � �<2��
; úG3�> ;�; � 6 2N���<2 7 �X� � 2 7 �+ûZú/4K4E0�2 6 �/> 7�6 ú/2m� �16�; �9�N�<2�3 6 � ; �<2c2 6 ��� 7 47�<� � 2 -/7�6 F �X8�� �(�
3�úY���Q3�>�2�2Q4f0 ;�; 3 6 �,û7ú/4K4f0�2 6 �(> 7�6 ú/2�� �16�; ���N�<2�3��<2�Ü�:jýr�<� 7 �<2Q0�2�3B3��<2c+�� �98�7 �<2��
3 6 � ;�6 � ;�7 �<0N� � 2��2�<2 7 ��� � 2 7 >�0 ; F � 5 � F 71� � � 3��<2���R�� � \�4 F >�2 F 4 6$7 �<2 7 �X� � 2 7 � � ûZú/4K4E0jÿ
2 6 �(> 7�6 ú/2 6�;�7 > 5�; úU� 6 2N�@0�2h0�4 F 8 2 F 5$6 ���N� � ú 7 � �<2�3 6 F �=� 6$7 �	�C0
3�� ;�; �<2 ��-(; 0�2 F � 0�� >	� ��3 6 �
6 4�� ��;�7 �<2OnË� 6$5 :H� ; ��� ��6 �<:��<2N�<2 7 �C����2 6�; ���N�<2^i - F 5$6 �����=� 6$7 �<2^�C0 � _�� � ��& F 0�2 F ;�7 �<�N�<2��
"�0����Q3 6 � � �<:��<2 5V8 0	W F �=� 6$7�6�;�7 � 6 2N�Hù�ú � F � F �<:��<2N� � ú 7 � �<2�3 6 F �=� 6$7 �½3�>
3 6 � ü � þ	;�6 �(> 5$6 ÿ
; �9�N�<2^+�� �98�7 �#2N�<:H�<2 5V8 0	W F > � :H� 6$7 �<2�� � � ��;�6�;�7 �<2�� ; �9� 5$6 � .(5$6 ��� 6�;�7 � 6 2N�K"�2	��ú � 3�� � 0�2 F �
3 6 �f>�0 ; 3�� � %z& 5$5 �b3�� � Re> 7 �<2��?3�� � �<2 � >�2 F 5 �<: 6 F �=� 6$7 0�2�3B3�� � �<2 5 >�2 F � ��6�;�7�6 F �f�T�C3��<0jÿ
7 0�2 F � � ; 0 5$7�6 � ��7 �?� ; 4E0 ;�; > 5�; ú!>�0	�@ýr�C3��<2D3 6 � ; � � " ;Mü �<� 7 ��� 6 2 F � F >�2 F �<2 � � � 3��<2��

�a2O3�� � \�4 ; � 7 �C0�2 F 3�� � ��� � " 4f0 ;�;�7 �µ�'& � ýr�C3��<2O3 6 � ; � � " ;Aü �<� 7 ��� 6 2���� 5 2Ì� 6 2N�
�L2 7�; ���N� 6 3	0�2 FGF � 7�� ú�`@�<2 � � � 3��<2�� �16 �b3 6 � ; � � " ;Mü �<� 7@6 2B3 6 � ; �<4À��ú/2�� � � 7 �<2 ��� úoýB�<� 7
0�4 F � ; � 7 � 7b� � � 3��<2 ; ú 5$5$7 �(��R 6 � 6 2^3�� � � 6 2 5 � 6$7 0�2 FBF � 8 0 . � ��7 ��_�� � 4f0 7 0�2 F �J3�> ; 3 6 �1ÿ
; �K" ;Mü �<� 7 � � � 6$7 F �<�N�<2�3¼ú ��7 �Cú F ú/2?> 5 �C0N� 6 2?>�2�3�� �f;�6 2�3�� � 0 � 3��!3�>�:H� 6 :H� ;�798�7�6 F 7 ���a4
%Cú 5 F �<2�3��<2 �16$� 35ýB�C3�� � 3 6 � ; � � " ;Mü �<� 7 ��:�� 7�� >/��� 7 � 7 0�2�3D>�0	�L3��<2B� 6 2 ; > 7 �qù�ú/2QR���ý�> þ
� 6 2 F � �16 � ; �<2��

æ?çgè ��è æ ¡
ð�¢r£(ðf)aíN¤dë!*
R 6 �P� 6 2 ;�6 ��� 7�5$6 ����3�� � _�� ��7 � 6$5 0�2 F �C0 7�� �I`@�<2�3��<2B�L2 7�; ���N� 6 3	0�2 F �<2�:H� 7�� �I`@�<2D3 6 �e"�0	�Kÿ
7 � 6$5 0�2 F 3�� � >�0 ; 3��<4ÓR�� ;�6 F 2��<2 7 �16 ���=� 5$7 �<2^Ü�:jýr�<� 7 � 6 2D�C0 ; >�4K47�<2�� 8 2 F �<2�3��(û7ú/4�ÿ
ü ú/2N�<2 7 �<2f0�2�3f3�� � �<2�_�� ��7 � 6$5 0�2 F >�0	� ü � þY;�6 �(> 5$6�; �9�N� �L5 > 7�7 ��ú � 47�<2�� ; ú �16 �d3�� � 
��A> 5$6�;�6 �1ÿ
� 0�2 F 3�� � �<2 7 �X� � 2 7 �<2*ûZú/4K4E0�2 6 �/> 7�6 ú/2�� �16�; ���N�<2*3��<27�<2 7 ��� � 2 7 �C0N� 6 2?>�2�3�� �d5$6 � F �<2�3��<2
n�� 6$5 �<2��

¥C¦¨§�©]ªs¦¨ªF«�¬�­]ª�®�¯b«b°e±%¯b®h²h³�´�µ�¦¨§�µ�«zªF«�¬�ªs«
R 6 �Q��3��<2 7�6 W��(> 7�6 ú/2 ù�ú/24û7ú/4 ü ú/2N�<2 7 �<2 6�;�7 � 6 2N� ; �9� �16 � ��6 F �c"�0	� F >�:��(�d3�� � �<2 F 0 7 �
úY3�� ��; ��� 5 �C�9� 7 � ��-(; 0�2 F 7�6 �I� F � � 6 ���<2�3��f"�0 ;��16$� �Y0�2 F �<2�>�0	��3�> ;_T�þ	;�7 �<4À�?>�:��<2B�(>�2�2��
R 6 �P"�0 ; �'&�� � 0�2 F ; F � ; �9� �16 2�3 6 F �=� 6$7 �/>�2�2 ;�7 > � ��3�> � 0�2 7 � �@5 � 6 3��<2�� � �<2�2QÜ�:jýB�<� 7 �(�	3 6 �
ù 6 � 5 4 6$7 � 6 2?>�2�3�� � ��ú/4K4f0�2 6 � 6 � � �<2 6 2 �98 0�4 5$6 ��� F � 7�� �<2�2 7 �Hû7ú/4 ü ú/2N�<2 7 �<2�>�0	� F � 7 � 6$5$7
� � � 3��<2��hR 6 �Xj 6 �C3�� � ù=� ��� �<2�3	:?> � �=� 6$7 ù�ú/2 T ú�� 7a� > � �@:?> ;�6 � ��7�6 2K�C0�2N�<��47�<2�3��<4Ði�> . �



|A}�~�¶	~,w�ÆQvd{�y�Æ�y��#xzw�y��#�z�#�Èwa���Pyg·��_Å p(p(�

>�0	�13�� � �<2�\�2 7 � ��7 � 6$5 0�2 F 6 2&û7ú/4 ü ú/2N�<2 7 �<2��JR�úY���O3 6 �!� � �Â>�� � 0�2 F � � � 5 ���N�,Ü�:jýB�<� 7 �
�16 �)ù 6 � 5 4 6$7 � 6 2?>�2�3�� � ��ú/4K4f0�2 6 � 6 � � �<2U0�2�3 �16 � ;�6 � F �<47� 6 2 ; >�4 �16 �C3�� � ù=� ��� �<2�3�� 7
� � � 3��<2�� - 2�2N�<2���� 6 F 7 47� 6�;�7 �<2 ; � ��;�7 3�� � � 6 2 ; > 7 � 6 2Q3�� ����� > �Y6�; 0�2�3 6�;�7�6 4âR�� ;�6 F 2
2=0 �1; �9� � � � ��ú ��� �<� 7 ù�ú ��� � F �C0�2N�<��47�<2���Re>��N� �X6�;�7 � 6 2N��-�� �	6 : 5 ���P>�2�3	�?>�:�0�2 F 3 6 � ; � �
"�0	� 7 � 6$5 0�2 F ù�ú/2 F � ú . �<4¸_{ú ��7 � 6$5 �

R_0 � ���G3 6 � 6 2*R���ý�> þ �<2 7a�16 ���=� 5$7 �<2%û7ú/2���� ü�7 � 6�;�7 � ; 4 - F 5$6 �9���	3 6 �_��0 � � 6�; 0�2 F ù�ú/2
Ü�:jýr�<� 7 �<2E�C0#ûZú/4 ü ú/2N�<2 7 �<2�ù=� � � 8�5$7 2 6�; 4 8�.(6 F � 6 2	�[>/���µ0�2�3 ; �9��2N� 5$5 �C0 8 2�3�� � 2���û7ú/4�ÿ
ü ú/2N�<2 7 �<2��<2 7�;�7 �<�N�<2 6 2!R���ý�> þ 3	0 � �9�
3 6 � F �<47� 6 2 ; >�47�@� � ���<0 F 0�2 F ù�ú/2*Ü�:jýB�<� 7 �<2 6 4
F 5 � 6 ���N�<2�ù 6$��7 0N� 5$5 �<2 �L� ú/��� ;�; ú � �½R 6 �#��0 F �<� -/��6 F �=� 6$7 �C0�� 6 2N� � û7ú/4 ü ú/2N�<2 7 �#�/>�2�2c> 5 ÿ
; ú!3	0 � �9�Q3�> ; "�0 ;�7 >�0 ; ���N�<2�3�� ;�� > � >�47� 7 � ��; �½>�0	� � � 5 ���N�<4¦ù 6$��7 0N� 5$5 �<2 �L� ú/��� ;�; ú � � ;
� � ���<0 F 7@� � � 3��<2 ; ú 5$5 � F � 8 2�3�� ��7�� � � 3��<2��

�a2
3�� � \�4 ; � 7 �C0�2 F 3�� ;l� ú/2 7 > 6 2N� � �?>����<2=:�� 6�;Mü�6 � 5�;1� 0 � 3��{ýB�C3���3�� �d6 3��<2 7�6 W�� 6 � ��7 �<2
n�� 6$5�;AþY;�7 �<47�E>�0	��� 6 2N�,ûZú/4 ü ú/2N�<2 7 �#>�: F �<: 6$5 3�� 7 �?�a2B3�� �9ü�� ú 7 ú 7	þ�ü�6�; �9�N�<2��a4 ü�5 �<47�<2jÿ
7�6 � � 0�2 F �(>�2�2,3 6 � ; �C0�4Àn�� 6$5 :��C3��<0 7 �<2���3�> ;�;16 2�2N� � �?> 5 :�� 6 2N� � ûZú/4 ü ú/2N�<2 7 �b2h0 � � 6 2
Ü�:jýr�<� 7 ù�ú � �?>�2�3��<2 6�;�7 �J3�úY��� 6 29� 6 2N� �µ� �A> 5 �<2m�a4 ü�5 �<47�<2 7�6 � � 0�2 F �/>�2�2m3�>xù�ú/2o>�0 ; ÿ
F � F >�2 F �<2 � � � 3��<2���3�> ;�; 3 6 � ; �,3	0 � ���S��ú/4 ü�5 � � � � �D� 6 2��N� 6$7 �<2 � ��; � 7 � 7!� � � 3��<2o0�2�3
3�� � �<2BRe> ��;�7 � 5$5 0�2 F >�0	�{û7ú/4 ü ú/2N�<2 7 �<2 F � � �C�9� 7 ��� ��7�6 F 7_; �9�N� 6 2 7 �

R_0 � ���G3 6 �@"�0	� 7 � 6$5 0�2 F 6�;�7 � 6 2N� 5 ú F 6�; ���N�_\�2 7 � � F 5$6 �C3�� � 0�2 F � � �«ú 5 F 7 �h3 6 �@3 6 �1��� 6 2 ;�7 ÿ
4 - F 5$6 ���N�_+ � >�2=0 5 > ��6$798�7 ��& � 3 6 �R_�� ��7 � 6$5 0�2 F �=>�:�� � 2CúY���K2 6 ��� 7 3�� � �<2K��ú/2�� � � 7 �k_�� ��7 � 6 ÿ
5 0�2 F ù�ú ��� � F 2 6 4K4 7 �=R 6 �dû7ú/4 ü ú/2N�<2 7 �<2!� - 2�2N�<2#0�2?>�:�� 8 2 F 6 F ù�ú/2#3 6 � ; � � "�0	� 7 � 6$5 0�2 F
F �<47� 6 2 ; >�4Ù>�0	�g47�<� � � � �<2vúh3�� ��; ú F > � >�0	��� 6 2N�<4�� 6 2�� 6 F �<2Q���<2 7�� > 5 �<2�
��C����2N� � >�0 ; ÿ
F � 5 � F 7l� � � 3��<2�� Th6 ��� - 2�2N�<2,>�:�� � >�0����5ýr�C3�� � >�0	�Ë� 6 2N�<4 F � 7�� �<2�2 7 �<2,
��C����2N� �l6 2 ;�7 > 5 ÿ
5$6 � ��7f� � � 3��<2��gRP>�:�� 6d6�;�7 3 6 �*û7ú/4K4f0�2 6 �(> 7�6 ú/2N� �16�; ���N�<2m��úoÿ 5 ú/�/> 5 �<2�ûZú/4 ü ú/2N�<2 7 �<2
ù�ú/2
3��<2*û7ú/4K4f0�2 6 �(> 7�6 ú/2 ; ��ú ;�7 �<2G�N� � 4 6$7�5 ú/�(> 5 �<2
"�0	� � 0	���<2+ù=� � F 5 � 6 ���h:?> � �hRe>/3	0 � �9�
� � F 6 : 7d;�6 �9��� 6 2N�@�Cú/�N��% 5 � �	6 : 6$5$6$798�7 � �16 �@3 6 �ZûZú/4 ü ú/2N�<2 7 �<2 6 2 �L� > �	6�; :H� 7���6 �<:"ù=� ��7 � 6$5$7
� � � 3��<2��

¹O«�¬�ºNª�®�«�¬�ª{¹�®h»#ªs¯b°¼¯%«z°
R 6 ����2 7�; �9�N� 6 3	0�2 F � � � 5 �9�N�HûZú/4 ü ú/2N�<2 7 �<2B>�0	� � � 5 ���N�<2%ûP2Cú 7 �<2 6 2 ;�7 > 5$5$6 � ��7X� � � 3��<2��
4f0 ;9;�6 2Q�N� � � - 4K4 5$6 ���N�<2 T�þ	;�7 �<47�<2�� �16 �M� 7a� >*:�� 6 4â
�i���úY3�� � :�� 6L� Ü_
��l"µ� � � 6$7
ù�ú � 3��<4 Th7 > ��7 3�� ;�T�þ	;�7 �<4 ; F � 7�� ú�`@�<2 � � � 3��<2��?R 6 � T ú�� 7 � > � �b4E0 ;�;�7;þ�ü�6�; ���N� ��� � 6�; �
>�0	�d3��<2�� 6 2���� 5 2N�<2�
��C����2N� � 2 6 2 ;�7 > 5$5$6 � ��7 �¯3 6 �Á� 6 2���� 5 2N�<2cn�� 6$5�;AþY;�7 �<47� F � ;�7 > ��7 � 7 0�2�3
&�:�� � � 6 2N�<2 � >�47�<2 ; 3 6 �<2 ;�7 ù=� � �'& F :?> � F �<4
>/��� 7*� � � 3��<2���R 6 � ;K6�;�7K6 2S3�� � F 5 � 6 �9�N�<2
j�� 6�; �B4 6$7 R���ý�> þ �<:H�<2	�[> 5$5�; 4 - F 5$6 �9����3	0 � �9�k3 6 �Qi - F 5$6 �9���=� 6$7 3�� � �<2 7 ��� � 2 7 �<2Z� � ÿ
���<0 F 0�2 F >�:H� � 0�2�2 -/7�6 F ��Re> ; F � ; >�4 7 � T�þ	;�7 �<4À�(>�2�2%ù�ú/2y� 6 2N�<4¿���<2 7�� > 5 �<2�
��C�9��2N� �
>�0 ; F � ;�7 > ��7 � 71� � � 3��<2��?3 6 � T ú�� 7 � > � �b�(>�2�2/ù�ú/2o� 6 2N�<4Àj��<:jÿ T � � ù=� � F � 5 >/3��<2 � � � 3��<2
0�2�3¡3 6 � � ú 7 � �<2�3 6 F �=� 6$7 � 6 2N� ;K� >�47�<2 ; 3 6 �<2 ;�7 � ; �<2 7 � 8�5$5$7 �L3�>D2?>/�9�N3�� � � � ���<0 F 0�2 F

��I��� � �<2����<2Q>�0	�L3 6 �U�<2 7�;Aü�� �C���N�<2�3��<2OÜ�:jýB�<� 7 ��ù�ú � �?>�2�3��<2 ;�6 2�3��

R 6 ��� � ���<0 F 0�2 F 0�2�3½_�� ��7 � 6$5 0�2 F 5V8/;�;�7�;�6 �9���C0�4Ñ�&� 6�;Aü�6 � 5 3	0 � �9� � 6 2N� T � 7 0 ü ÿ
û 5 > ;�; � � �A> 5$6�;�6 � � �<2��?3�� � �<2¨�O�r4 ýC
 iy� 7 �Cúh3��P�'& � 3 6 �U� 6 2�4
> 5$6 F �E� � ���<0 F 0�2 F 3�� � � 6 2���� 5 ÿ
2N�<2�û7ú/4 ü ú/2N�<2 7 �<2O>�0	� 6 � � �<2�
��C�9��2N� � �h2Cú 7 �<2 ; ú � F 7 �?Re>��C0 � � � 3��<2B�C0N� ��;�7 >�0	��3��<2
� >�� 5$� � 6�; �U�<2 7 �X� � 2 7 �<2Q
��C�9��2N� � �h2Cú 7 �<2���úh3�� � �C0�4Ö� 6 2	�[>/���N�<2 5 ú/�(> 5 �<2Dn�� ;�7 �<2B>�0	��� 6 ÿ
2N�<4Ö� 6 2�� 6 F �<2L_{ú þ > F � � ÿ Re>$�<4+ú/2���ù 6$��7 0N� 5$5 � �L� ú/��� ;9; ú � �<2o� � ���<0 F 7 ���a2�3 6 � ; �<2 ��� ú/��� ; ÿ
; ú � �<2 � � � 3��<2�3 6 � T�þY;�7 �<4�ÿ�Ü�:jýB�<� 7 �b0�2�3D3 6 �f�C0 F �<� -/��6 F �<2�� 6 2��N� 6$7 �<2 F � ;�7 > ��7 � 7 0�2�3
F � F �<2 ; � 6$7�6 F :��<�/>�2�2 7 F �<4
>/�9� 7 �(Re> ; �«ú 5 F �<2�3�� ��6�;�7�6 2 F ��� 6 F 7 � �16 �l3 6 � T�þ	;�7 �<47�l0�2�39ýr�1ÿ
� � 6$5�; � 6 2N�_� 6 2��N� 6$7 � � ���<0 F 7�� � � 3��<2��h0�2�3�3�>�2�2G3��<4�+�� ; >�4 7�;Mþ	;�7 �<4Ð3 6 ��
��I��� � �<2����<2



p(Í(Î t���vdw<xzy�{U|A}�~L�_�
��y��_���z�K�kwa��y�w���y���xzy��z�_�#�l{��e�1way���x_�z�Pway

>�0	�@3�> ; \�2 7 � ��;Mþ	;�7 �<4 &�:�� � F �<:H�<2 � � � 3��<2��g¾�¿ �1À : 6�; ¾�¿ÂÁ ÀX;�6 2�3O3�>�:�� 6 ù 6$��7 0N� 5$5 � �L� úoÿ
��� ;�; ú � �<2�� 6 2
3��<2N�<2*3 6 ��Ü�:jýr�<� 7 ��� � ���<0 F 7d� � � 3��<2��=3 6 ��>�0	��:�� 5$6 �<: 6 F �<2"ûP2Cú 7 �<2 5 >�0	���<2
� - 2�2N�<2���R�� � �<2 ü � þY;�6 �(> 5$6�; �9�N� � Ü ��7 �/>�2�2S�C0�4M�&� 6�;Aü�6 � 516 2¡� 6 2N� � ûZú/2	W F 0 � > 7�6 ú/2 ; ÿ
3�> 7 � 6 >�: F � 5 � F 7 0�2�3�:�� 6 4 Th7 > ��7 � 6 2 F � 5 � ; �<2 � � � 3��<2���R 6 � ; �µ�a2	��ú � 4
> 7�6 ú/2N�<2O� - 2�2N�<2
>�:�� � >�0���� 6 2 7 � � >�� 7�6 ù�ù�ú/29� 6 2N�<4]�T�<2h0 7 ��� � :�� 6 4 Th7 > ��7 >�: F �I� � > F 7 0�2�3^3�>�2�2�ù=� � ÿ
� �<2�3�� 7�� � � 3��<2����a4��T� 6�;Mü�6 � 5�;AþY;�7 �<4 � 0 � 3��<2D3 6 � ; ��� 6 2	�[>/���G��� ;�7 �<2p_d> ��6 >�: 5 �<2 6 2,3�� �
T � 7 0 ü ÿ	û 5 > ;�; �b�C0 F � �16 � ; �<2��

�r�	Ã�Ä ÷gø+[ÌüCú/û9ü/ýh�hÿÌþ���ü��Åc�ø�þ×ÿÌþÇÆöýÌü1È Ã�Ä ÷gø+[ÌüCú/û9ü/ý0�hÿ�þ���ü��É5AÊ�÷gø+[ÌüCú/û9ü/ý0�hÿ�þ���ü��|Ê0Ëu¾�¿ �1À 6AÌ
�.�	Ã�Ä ���	�g�hÿÌþ��×ü�� ����ZÌþ×ÿ�þ�ÆöýÌü1È Ã�Ä ���	�g�hÿÌþ���ü��É5AÊ1���	�g�hÿÌþ��×ü��,Ê0Ëu¾s¿ �0À 6AÌ
�.�	Ã�Ä ÷�� �Yú/û��hÿÌþ���ü�� c#� þ×ÿÌþÍÆöý�ü1È Ã�Ä ÷�� �Yú/û��hÿÌþ��×ü���5AÊ�÷�� �Yú/û��hÿÌþ��×ü��,Ê0Ëu¾�¿ �0À 6AÌ
Î �	Ã�Ä ��ü<þ��#�Ï�3�hÿ�þ���ü�� �(þ ÆöýÌü1È Ã�Ä ��ü<þ��������hÿÌþ���ü��É5AÊ���ü<þ��#�Ï�3�hÿ�þ���ü��|Ê0Ëu¾�¿ Î À 6AÌ
Ð �
Ñ.� c�ø�þ×ÿÌþ � �0/#/�÷gø+[ÌüCú/û¥ü�5�ýÌü1È Ã�Ä ÷gø+[ÌüCú/û9ü�5AÊ0c�ø+[ÌüCú/û9ü�Ò � Ê0Ëuc�ø�þ×ÿÌþCË � Ëu¾s¿ Ð À 6�6AÌ
Á � ����ZÌþ×ÿÌþ � �0/#/#���	�q5�ý�ü1È Ã�Ä ���	�q5AÊ<����ZsÒ � Ê0ËÂ����ZÌþ×ÿ�þCËu¾�¿ Ñ0À 6�6AÌ
Ó.� c#� þ×ÿÌþ � ��/�/�÷�� �Yú/û�5�ýÌü1È Ã�Ä ÷�� �Yú/û�5AÊ0c#� �Yú/û�Ò � Ê0Ëuc#� þ×ÿ�þCËu¾�¿ÂÁ À 6�6AÌ
Ô.�
��Õ.� �(þ � 4 ýr4 �15�c�øVþ×ÿÌþCËÂ����Z�þ×ÿÌþCËuc#� þ×ÿ�þA6AÌ

¹O«�¬�ºNª�®�«�¬�ª�´8µ¼¦Ö¦×¯b«%­]ØFÙ.¬�­]µ�«
+�� �l- ��2 5$6 ���N�ei 6 3�3 5 � � > � ����& � 3 6 �Zù=� ��7 � 6$5$7 ��ûZú/4K4E0�2 6 �/> 7�6 ú/2�� �16 �_
�i��>úh3�� �1� Ü_
�ÿ
�X"E�Y4E& ;�; �<2���& � � 6 2N�<2��<2 7 ��� � 2 7 �<2Q"�0	� � 0	�J3��<2 F � ; >�4 7 �<2 �L� ú 7 ú/��ú 5$5�;�7 >/���,3	0 � �9� 5 >�0jÿ
���<2�� ; � 5 : ;�7�� �<2�2Q3 6 �#ûZú/4K4E0�2 6 �/> 7�6 ú/2c�C0%û7ú/4 ü ú/2N�<2 7 �<2O>�0	�d3��<4 ; � 5 :��<2B
��C�9��2N� �
� � ��ú 5 F �<2��?Re>��N� ��6�;�7 4
>�2B:��<4f&�� 7 � 6 2Q�N� � � - 4K4 5$6 ���N�<2 T�þ	;�7 �<47�<2Q3 6 � 5 ú F 6�; ���N�µ"�0	�Kÿ
7 � 6$5 0�2 F 4 6$7 3�� �Zü � þ	;�6 �/> 5$6�; ���N�<2Ú_�� ��7 � 6$5 0�2 F 6 2Bß�:�� � � 6 2 ;�7�6 4K4E0�2 F �C0,: ��6 2 F �<2��

�T� 6 R���ý�> þS6�;�7 ûZú/4K4E0�2 6 �/> 7�6 ú/2¸� �16�; ���N�<2¸Ü�:jýr�<� 7 �<2k0�2 7 � ��; ��� 6 �C3 5$6 �9�N� � û7ú/4�ÿ
ü ú/2N�<2 7 �<2O�C0�2 8 �9� ;�7f5 ú F 6�; �9�Ì�<2 7 ��� � 2 7 � � 0 � 3�>�2�2�� � �<2�2�3 6 � ; �(û7ú/4 ü ú/2N�<2 7 �<2¡>�0��9�
ü � þ	;�6 �(> 5$6�; ���¤�<2 7 ��� � 2 7!;�6 2�3�� �16$� 3m3 6 �"û7ú/4K4f0�2 6 �(> 7�6 ú/2U> 5�; �<2 7 �X� � 2 7 � � "�0	� � 0	� � �A>�ÿ
5$6�;�6 � ��7 �¯Re>/3	0 � �����<2 7�;�7 �<�N�<2�ûZú ;�7 �<2 ��6 2�%Cú � 4¦ù�ú/2O�H� 6$7 >�0	� � >�2�3?���'& � 3 6 �M�<2 7 �X� � 2 7 �
ûZú/4K4E0�2 6 �/> 7�6 ú/2c2h0 � 3�>�2�2�� � �<2�2 ;�6 � 7 > 7�;98 ��� 5$6 �9��2Cú 7 � �<2�3 6 F 6�;�7 ��0�2?>�:�� 8 2 F 6 F ù�ú/2
3�� � "�0	� 7 � 6$5 0�2 F 6 2 5 ú F 6�; ���N�,ûZú/4 ü ú/2N�<2 7 �<2��?Re>/3	0 � �9�,�/>�2�2,3 6 � 5 ú F 6�; �9�N�e"�0	� 7 � 6$5 0�2 F
0�2?>�:�� 8 2 F 6 F ù�ú/2Q3�� �9ü � þ	;�6 �(> 5$6�; ���N�<2Ú_�� ��7 � 6$5 0�2 F ù�ú � F �<2Cú/4K47�<2 � � � 3��<2��

Re>��N� � �(>�2�2f3 6 ��ûZú/4K4E0�2 6 �/> 7�6 ú/2#� 6 2 ;�6 �9� 7�5$6 �9�µ3�� ��5 ú F 6�; ���N�<2�_�� ��7 � 6$5 0�2 F >�: F �<: 6$5 ÿ
3�� 7d� � � 3��<2�� ; ú �16 � ;�6 � 6 4 R�� ;�6 F 2��<2 7 �16 ���=� 5$71� 0 � 3��(�h"�:�: 6$5 3	0�2 F qAp � Íe6 2�"�: ; �9��2 6$7�7
qAp � Í � qP;�7 � 5$5$7 3 6 ��û7ú/4K4f0�2 6 �(> 7�6 ú/2 ;�� � F � 6 2�3�� � n �JT 3�> � �	Re> ; +�� ; >�4 7�;Mþ	;�7 �<4Ð��ú/4�ÿ
4f0�2 6 � 6 � ��7 4 6$7 3��<2�\�2 7 � ��;Mþ	;�7 �<47�<2���3 6 �
\�2 7 � ��;MþY;�7 �<47�K4 6$7b6 � � �<2�� 6 2��N� 6$7 �<2���0�2�3
3 6 �_� 6 2��N� 6$7 �<2G�C0�û7ú�ú ü � � > 7�6 ú/2 ; � � �C�9�=�<2 �16 �C3�� � 0�4�0�2 7 � � � 6 2?>�2�3�� � ��R 6 �7ûZú/4K4f0�2 6 ÿ
�(> 7�6 ú/2#3�� ��T�þ	;�7 �<47�l:H� 6 2��?> 5$7 � 7 �?>�0 ü�7�;98 �9� 5$6 ���
3 6 ��_�� � F >�:��dù�ú/2K"�0	� 7��98 F �<2��/R 6 �l� � ÿ
� 6 F 2 6�;�; �(��3 6 �{ù�ú/2#>�0 . �<2 6 2E3 6 ��n �JT F �<47� 5 3�� 7z� � � 3��<2 � þ�ú��r4 ���Xý=ûh[=ýC\]�15Âþ�ú��r4 �!6�:�� � �s� û1

Èg�Xý)û�[)ý�\]�15�� û1ÈR6�� � � � 3��<2�ù�ú/4Õ+�� ; >�4 7�;Mþ	;�7 �<4�:H�A> � :�� 6$7 � 7 ��RP> ; +�� ; >�4 7�;Mþ	;�7 �<4¸&�:�� � ÿ
F 6 : 7 3�>�2�2#3 6 �d� 6 2 7��98 F �X3�� �J��-(; ��� 5$6�;�7 �X>�2E3�> ; � � &����=�<2 ;Mþ	;�7 �<4D��:�� � �A:��A>�0	� 7�� > F 7 3�> ;
� 5 úh�9� ;AþY;�7 �<4 � � û1Èg�Xý)û�[)ýC\H�15�� û1ÈR6��_�'& � 3 6 �!"�0 ;�5 > F � � 0�2 F 3�� � ù�ú/4 � ûPj ù=� ��5 >�2 F 7 �<2
� ú/2 7 > 6 2N� � �C0 ; ú � F �<2��z"�0 . � � 3��<4 5 � 6$7 � 7 3�> ; +�� ; >�4 7�;Mþ	;�7 �<4 ù�ú/4Á� � &��9�=�<2 ;Mþ	;�7 �<4
;�7 >�4K47�<2�3��!"�+O_Zÿ "�0	� 7��98 F �!>�2c3�> ; "�+O_ T�þ	;�7 �<4 � � 6$7 � �*� �0�.� ���	�q5�c�ø+[ÌüCú/û¥ü�6��I�J�T� 6 ÿ
;Mü�6 � 5 �?>�� 7�; ú 5$5 � 6 � � 3 6 �Qiy� 7 �Cúh3��Bþ�ú��r4 �	�Xý)û�[)ýC\H�15
6K3�� ; +�� ; >�4 7�;AþY;�7 �<4 ; :�� 7�� >/��� 7 � 7
� � � 3��<2��



|A}�~�¶	~,w�ÆQvd{�y�Æ�y��#xzw�y��#�z�#�Èwa���Pyg·��_Å p(Í	q

Re> ; +�� ; >�4 7�;AþY;�7 �<4�� � � 8�5$7 :H� 6 3 6 � ; �<4�"�0	� � 0	��� 6 2N��
��I�X� � �<2��e>�0	��� 6 2 T ��� 6 ` ; ú/:jÿ
ýr�<� 7 ��3�> ; �'& � 3�> ; +�� ; >�4 7�;Mþ	;�7 �<4 5 ú F 6�; �9���<2 7 �X� � 2 7g6�;�7 ��R�� ;�� � 6$7 � � �<2K� 8�5$7 � ; �<2 7 �X� � 2 7 �

��I��� � �<2����<2�>�0	�l\�4 ; �9� 5 > F ; ú/:jýB�<� 7 �#0�2�3c3�> ; � � &����=�<2 ;Mþ	;�7 �<4D��Re> ; +�� ; >�4 7�;Mþ	;�7 �<4
4f0 ;9;1; � 6 2N�P\�4 ; �9� 5 > F ú/:jýB�<� 7 �P2?>/���D3��<2N�<2,3	0 � �9� ; 0����N�<2���3�� � �<2 � ú/2 7 > 6 2N� ��;�6 �9�,>�0	�
3��<4Þ>�2 F �<��ú/4K47�<2N�<2 T �9� 6 `m:��IW�2�3��<2���R�� � \�4 F >�2 F 4 6$7 3 6 � ; �<2^Ü�:jýr�<� 7 �<2�� � ��ú 5 F 7
F >�2�� ; ú �16 ��4 6$7 F � �l- ��2 5$6 ���N�<2�Ü�:jýr�<� 7 �<2�� 5 �C3 6 F 5$6 �9�G3 6 �_R��<� 5 > � > 7�6 ú/2G3�� � _d> ��6 >�: 5 �<2
> 5�; �<2 7 ��� � 2 7 �f
��I��� � �<2����<2�0�2�3,3�� � "�0	� � 0	�O[#��þ�ú��#� ��� � �Ï�hZ�üCÛ��.5 �u� 6 � �H� 6$5 � q(q �I�	3�� � 3 6 �
i 6 F � > 7�6 ú/2Q>�0 ;�5�-(;�7 0�2�3,3��<2D\�4 ; ��� 5 > F >�0	�g3��<2D
��C����2N� � 3�� ; � � &��9�=�<2 ;MþY;�7 �<4 ; ù=� � ÿ
; �9� 6 �<: 7 �Ì0�2 7 � ��; ���N� 6 3��<2!3��<2E�«ú 5 F �<2�3��<2 � úY3��A>�: ; ����2 6$7�7 ù�ú/2 F � �l- ��2 5$6 ���N�<4 Ïh>xù(>	��R 6 �
i 6 F � > 7�6 ú/27� � �«ú 5 F 7 �C0 � Ü ü�7�6 4 6 � � 0�2 F 3�� � ûZú/4K4E0�2 6 �/> 7�6 ú/2��h3�>�4 6$7 3�� � \�4 ; ��� 5 > F :�� 6
3�� � � � &����=� 5 ú/�/> 5 ù�ú ��5$6 � F 7 0�2�3,2 6 ��� 7 �<2 7 ��� � 2 7 �C0 F � F ��6 `��<2 � � � 3��<2D4E0 ;�; �
�r� ¾#[#c���4 ú�Z0�F4 /Kþ�ú��#4 �	�Xý)û�[)ýC\H�A5?Ü��	ú��r4 �Qþ�ú��r4 �g6
�.��Ý
�.� þ×ÿ=ý�ú��)ø �	ýr4 � üC/�5�[#��þ�ú��#� �Ìü<�)ü�6
Î �ÞÝ
Ð � \`�)ø+534 ý��q4�Æ Õ Ì�4àß�[#��þ�ú��#� ��ü<�)ü � þ<4 � ü�5
6AÌà6
Ñ.� Ý
Á � á%âCãÏä�åAæFç�è�ésêeë�ä�å1æFç�è�é�ê Æì5 Ã�Ä �!��þ�ú��#� ���s6A[���þ�ú��#� �Ìü<�)ü � ü�� ü���ü/ý��3���1534í6AÌ
Ó.� 4 \î5 ë�ä�å1æFç�è�ésê�� �)ü<�3�	ú��r4 �%5
6 � �)ü<�<Üí/m5
6 � üCïm[h�#� þC5Âþ�ú��r4 � � �)ü<�1Üí/�5
6�6�6
Ô.� Ý
��Õ.� [#��þ�ú��#� ��ü<�)ü � øVü����hZ�ürð�� ü���ü/ý��A5 ë�ä�å1æFç�è�ésê 6AÌ
�r�r� ë�ä�å1æFç�è�ésê�� �Ï�hZ�üCÛ��.5�5 Ã�Ä ÷gø+[ÌüCú/û9ü/ýh�hÿÌþ���ü���6Ac�øN[ÌüCú/û9ü/ýAþ×ÿÌþ��×ü��O6AÌ
���.� c�ø+[ÌüCú/û9ü/ýÌþ×ÿÌþ���ü�� � [#��þ�ú���� ���#�Xý)û�[)ýC\H�A5 ë�ä�å1æFç�è�ésê 6AÌ
���.� ñ
� Î � ü�� þ�ü
� Ð � Ý
��Ñ.� 4�ò�òÉÌ
� Á � ñ
��Ó.� ñ
��Ô.�Þñ
�rÕ.�fñ
" 5�;1� � 6$7 � � � ; �T� 6�;Mü�6 � 5��16$� 3D3 6 ��_�� ��� > 5$7 0�2 F 3�� � 
�� ; ú/0 � ���<2Q>�0	� F �I�'&�� ��7 � �16 � ;�6 � 6 4
"�+�_7ÿ7úY3�� �e6 4Þ� � &����=�<2 ;Mþ	;�7 �<4à>�0	� 7���6$7�7 ��Re> ; "�+O_Zÿ T�þ	;�7 �<4 0�2�3O3�> ; � � &����=�<2 ;Mþ ÿ
;�7 �<4 ;�6 2�3�ù�ú/2D3�� � %�0�2�� 7�6 ú/2?> 5$6$798�7Zü�� >�� 7�6�; ��� 6 3��<2 7�6�; ����� Th6 �qù=� ��� > 5$7 �<2Q� � � 6���6�;�7 �<2
4 6$7 � � � 6 �<2k:�� � �X:�� ; �9� 8 � 7�6 F 7 �<2È� 6 2��N� 6$7 �<2��@0�2�3Z:H�<��ú/4K47�<2 ù�ú/4Ò+�� ; >�4 7�;Mþ	;�7 �<4
"�0	� 7��98 F � � ��7 � 6$5$7 �(3 6 � ;�6 �1>�2 F ��� 6 F 2N� 7 �@� 6 2��N� 6$7 �<2 � � 6$7 � ��5 � 6$7 �<2��h� 4�\�2 7 � ��; �9� 6 �C3K�C0�4
"�+�_7ÿ T�þY;�7 �<4ö4E0 ;�; 3�> ; � � &��9�=�<2 ;MþY;�7 �<4¾>�:�� � �C0 ;98�7 � 5$6 ���G&�:�� �Mü�� &	�X�<2��jú/:�� 6 2N��� � � 6 �
� � &����=�G�C0 � "�0 ; ��&�� � 0�2 F � 6 2N� ; :�� ;�7�6 4K4 7 �<2o"�0	� 7�� > F � ; � 8 � 6 F 6�;�7 �z3�>y� 6 2N�,� � &��9�=�
� 6 2N�<2G��� ;�7 �<2 �L5 > 7 �b�?> 7 �	0�2�3,3�� ; �?> 5 :,2?> 7 & ��5$6 �9�B2h0 � 3 6 � � ú/2 7 > 6 2N� � >�0 ;�5V8 3 7 ��3 6 � ;�6 �
� ��� � 6 ���N�<2B�/>�2�2��	� ;�7 �=� 6 2N�e� 6 2��N� 6$7 �C0 � "�0 ; ��&�� � 0�2 F � 6 2N� ; "�0	� 7�� > F � ; � � � 6 � 7��98 F 7 3�> ;
"�+�_7ÿl:�� � �¯� � &����=�<2 ;AþY;�7 �<4 3��<2�"�0	� 7�� > F 6 2�� 6 2N�Ej�> ��7 � 5$6�;�7 ��� 6 2��½j��<2�2 ;�6 ����� 6 2N�
� 6 2��N� 6$7 � � � 6 47� 5 3�� 7*�16$� 3o3 6 �,j�> ��7 � 5$6�;�7 �,2?>/�9� F ��� 6 F 2N� 7 �<2k"�0	� 7��98 F �<2S3	0 � ��� ; 0���� 7
0�2�3D3 6 �e� 6 2��N� 6$7 �Xù 7�5 � F 5 � 6 ��� �16 �C3�� � :�� ; �9� 8 � 7�6 F 7 �

R 6 ��iy� 7 �CúY3��<2Ê�C0 � "�0	� 7�� > F ; ù=� � F >�:H�^0�2�3Ê% � � 6 47� 5 3	0�2 F 3�� � � 6 2��N� 6$7 �<2 ;�6 2�3
2?>/���	��ú 5 F �<2�3N>�4à�T� 6�;Mü�6 � 5 3�� ; "�+�_ T�þY;�7 �<4 ;E�16 �C3�� � F � F �<:��<2��gj��<2�2^:�� 6 3�� � "�0	�Kÿ
7�� > F ; ù=� � F >�:�� � ���.� ���	�q5
6��T� 6 2D"�+�_¸� � � 6�6�;�7f� \�ø üCü�����ZÌþ � þ<4 � ü�5
6Aó Õ �?�H� 6$5 � r �X3�>�2�2 �16$� 3



p(Í(p t���vdw<xzy�{U|A}�~L�_�
��y��_���z�K�kwa��y�w���y���xzy��z�_�#�l{��e�1way���x_�z�Pway

3 6 � ; �<4�� 6 2N� � >/��� ��6 �9� 7 F � ; �<2�3�� 7 ��3�> ;�; � ; �C0O3 6 � ; � � � � &��9�=�#�[>�� � �<2 ; ú 5$5�� �H� 6$5 � � �I�
� ;�7 �=� 6 2Q"�+O_¸� � � 6��16$� 3Q3 6 �f� � &����=� 6 2B3 6 �bj�> ��7 � ; ��� 5 >�2 F ��� 6 2 F � 7�� > F �<2 � �H� 6$5 � qAÍ �I�
iy� 5 3�� 7d;�6 ���K� 6 2
"�+�_k2?>/���*:H���<2�3�� 7 � � " � :�� 6$7L�16 �C3�� � � � � 6 � � ú/:�� 6 � ;d;�6 ���!4 6$7�; � 6 2N� �
��3 6 3��<2 7�6 W�� 6 � ��7 ��3 6 � 6 2�� 6 2N� � �P> ; � 7 >�: 5 �
>�: F � 5 � F 7e6�;�7
�'��6�;�7�6 2 F p ���H� 6$5 � r �I� �16$� 3�� ;
�16 �C3�� �X6 2,3 6 � ��6�;�7 ��3�� � � � � 6 �<2,"�+�_ ; � 6 2 F � 7�� > F �<2 � �H� 6$5 � s �I� Th6 2�3�2CúY���,� � &����=�<2 6 2
3�� � j�> ��7 � ; �9� 5 > F � � c�ø+[ÌüCú/û¥ü/ý � þ<4 � ü�5
6Aó Õ ���H� 6$5 � Ë � �16$� 3
3 6 ��� ��;�7 �1� � &����=��>�0 ; F � 7�� > F �<2��
0�2�3D3�� � "�0	� 7�� > F � � 2N�<0 7 ù=� � F �<:H�<2 � ���.� ���	�q5�ch6I�½�H� 6$5 � q(q �I�

�r� ¾#[#c���4 ú�Z0�F4 /L�0�.� ���	�q5�÷gøN[ÌüCú/û9ü�c�6
�.��Ý
�.� þ×ÿ=ý�ú��)ø �	ýr4 � üC/�5H\�øVüCü�����ZÌþA6
Î �ÞÝ
Ð � 4 \î5H\×øVüCü�����ZÌþ � þ<4 � ü�5
6Aó Õ 6
Ñ.� Ý
Á � á%â?ôkõ�ö÷ésêmø Æù5 Ã�Ä ���	��6N\×øVüCü�����ZÌþ � ü�� ü��_ü/ý��î�z�A5 Õ 6AÌ
Ó.� \×øVüCü�����ZÌþ � øVü��Ï�hZ�ürð¼� ü���ü/ý��15N����Z�6AÌ
Ô.� ésêmøf� \+�#�)ø ü�ab[#5�ch6AÌ
��Õ.� ñ
�r�r� ü�� þ�ü
���.� Ý
���.� c�ø+[ÌüCú/û9ü/ý � ��/#/fð¼� ü���ü/ý��15�ch6AÌ
� Î � ñ
� Ð �Þñ
��Ñ.�fñ
�r� ¾#[#c���4 ú�Z0�F4 /�����Zs�høVüCü�5 Ä �CZ�� � � �)ý�� � �F�Iø`4 ý��p����Z#4 /s6
�.��Ý
�.� þ×ÿ=ý�ú��)ø �	ýr4 � üC/�5H\�øVüCü�����ZÌþA6
Î �ÞÝ
Ð � á%â?ôkõ�ö÷ésêmø Æù5 Ã�Ä ���	��63����ZÌþ � �)ü<�15N����Z#4 /s6AÌ
Ñ.� \×øVüCü�����ZÌþ � ��/�/�ð�� ü���ü/ý��A5 ésêmø 6AÌ
Á � 4 \î5�c�ø+[ÌüCú/û9ü/ý � þ<4 � ü�5
6Aó Õ 6
Ó.� Ý
Ô.� á%âCúkû3ësü#æ.ý0ü{þ Æù5 Ã�Ä ÷gøN[ÌüCú/û9ü�6Ac�ø+[ÌüCú/û9ü/ý � ü�� ü���ü/ý��3���15 Õ 6AÌ
��Õ.� c�ø+[ÌüCú/û9ü/ý � øVü��Ï�hZ�ürð�� ü���ü/ý��15 þ 6AÌ
�r�r� ���.� ���	�q5 þ 6AÌ
���.� ñ
���.�Þñ
� Î �fñ

ÿ�­ °¼®0Ù.¬�­]µ�«
� 6 2N� �16 �9� 7�6 F ��
Zú 5$5 �G:�� 6 3�� ��Th7 �<0N� � 0�2 F 3�� ;*� ú/2 7 > 6 2N� ��;Mþ	;�7 �<4 ;�;Mü�6 � 5 �<2S3 6 �D\�4�ÿ
; �9� 5V8 F �(��3 6 �!3��<2cj�� F 0�2�3O3 6 �K�T�A> � :�� 6$7 0�2 F ;�; �9� ��6$7�7 �qýr�C3��<2Ì� 6 2���� 5 2N�<2 � ú/2 7 > 6 2N� ��;
ù=� ��� > 5$7 �<2U0�2�3 ;�7 �<0N� � 2���R 6 � ; ��Ü�:jýB�<� 7 � � � � 3��<2�ù�ú/2o2?>��N�<�C0k> 5$5 �<2SnË� 6$5�;Mþ	;�7 �<47�<2
�C0�0�2 7 � ��; �9� 6 �C3 5$6 ���N�<2o�H� 6$7Mü 0�2�� 7 �<2�:H�<2 -/7�6 F 7 ��R 6 ��ûZú/4K4E0�2 6 �/> 7�6 ú/2^� �16�; ���N�<2�\�4�ÿ
; �9� 5 > F 0�2�3�nË� 6$5�;MþY;�7 �<4 7���6$7�7 F �<2?>�0c3�>�2�2O>�0	�×� � �<2�2O3�> ; nË� 6$5�;MþY;�7 �<4Ù3��<2��<2 7�;Mü�� �1ÿ



|A}�~�¶	~,w�ÆQvd{�y�Æ�y��#xzw�y��#�z�#�Èwa���Pyg·��_Å p(Í(Í

���N�<2�3��<2 � ú/2 7 > 6 2N� � :H�<�?>�2�3�� 5 2�4f0 ;�; �	��0G3 6 � ; �<2G�H� 6$7Mü 0�2�� 7 �<2 6�;�7 3 6 �ZûZú/4K4E0�2 6 �/>�ÿ
7�6 ú/2�4 6$7 3��<4Ù\�4 ; ��� 5 > F 6 2 7 �<2 ;�6 ùD0�2�3 F 5 � 6 �9����� 6$7�6 F ��� 6$7 � ��6$7�6�; �����¯� ; :�� ;�7 �<� 7 � 6 2N� � ÿ
; � 6$7�; 3 6 �@i - F 5$6 �9���=� 6$7 3 6 ��\�4 ; �9� 5 > F ú/:jýB�<� 7 �@���<2 7�� > 5 �C0
�?> 5$7 �<2
0�2�3
3	0 � �9���<2 7 �X� � 2 7 �
ûZú/4K4E0�2 6 �/> 7�6 ú/2�>�0	�d3 6 � ; �b�C0��C0 F � � 6 ���<2�� � > ; > 5$5 � � 3 6 2 F ; �C0y� 6 2N�<4â�Cú/�N�<2�ûZú/4K4E0jÿ
2 6 �(> 7�6 ú/2 ; >�0	����ú/4K47�<2O��&�� � �<2 � & � 3��#0�2�3c3 6 �K�a2	� � > ;�7�� 0�� 7 0 � 0�2�2 -/7�6 F :�� 5 > ;�7 � 7 0�2�3
0�4W� 6 2 6 F ��+ ��-/. �<2Cú � 3	2=0�2 F �<2 5 >�2 F ; >�47� �d6�;�7 �)> 5�;�5 ú/�(> 5 �9ûZú/4K4E0�2 6 �/> 7�6 ú/2��Y� 6 2N� � � 6 ÿ
7 � � �Pi - F 5$6 �9���=� 6$716�;�7 �	3 6 � ; �eÜ�:jýB�<� 7 �_�C0 � � ü�5$6 � 6 � � �<2,0�2�3)û7ú ü�6 �<2B>�0	�J3��<25ýB� � � 6$5$6 F �<2
n�� 6$5�;AþY;�7 �<47�<2B�C0~� ��;�7 � 5$5 �<2���Re>/3	0 � ���Q�/>�2�2Q3 6 �P��� 6$7 � ��6$7�6�; �9�N�,û7ú/4K4f0�2 6 �(> 7�6 ú/2 5 ú/�(> 5
3	0 � ��� F �I�'&�� ��7l� � � 3��<2�0�2�3
3�> ; ß�:�� ��7�� > F 0�2 F ; 2N� 7 � �16$� 3��<2 7�5 > ;�7 � 7 �YRe>���& ��6�;�7 � � � - �jÿ
7 � � "�0	� � >�2�3c2 -/7�6 F ��0�4Þ3 6 �(û7ú/2 ;�6�;�7 �<2���3�� � � 6 2���� 5 2N�<2¼ûZú ü�6 �<2^�C0 F � �l8 � ��5 � 6�;�7 �<2��
>�0	�L3 6 �e2 6 ��� 7 2=0 ��5 � ; �<2�3�� ; ú/2�3�� � 2Q>�0��9� ; �9� � � 6 :H�<2�3B�C0 F � F ��6 `��<2 �16$� 3��

�a2cR���ý�> þ :�� ;�7 �<� 7 � 6 � � �C0Ì� 6 2N� � � 6$7 � � �!i - F 5$6 �����=� 6$7 ��Re>�� 6 2 ;�7 > � �=� �b� >/��� ��6 �9�jÿ
7 �<2?>�0 ;�7 >�0 ; �9�D� �16�; �9�N�<2Qn�� 6$5 ÿ T�þ	;�7 �<4À0�2�3,\�4 ; �9� 5 > F!F �<2?>�0Q>�4âýr� � � 6$5$6 F �<2B"�0	�X�<2 7 ÿ
�?> 5$7�; ú ��7 3�� ;d� ú/2 7 > 6 2N� ��; >�0	� 7���6$7�7 � ; ú 5$5 3�> ; \�4 ; ��� 5 > F ; ú/:jýr�<� 7�; � 6 2N�<2*Ü ��7 3 þ 2?>�4 6�; �9�
8 2�3�� � 2���� ; 4 6 F ��6 � ��7,ü > � > 5$5 � 5 4 6$7 3��<4 � ú/2 7 > 6 2N� � 3	0 � �9��3�> ;ET�þ	;�7 �<4D��Re>��C0 �16$� 3
3�� � \�4 ; ��� 5 > F 6 2~� 6 2N�<4 � 6 F �<2N�<2%ù 6$��7 0N� 5$5 �<2 ��� ú/��� ;�; ú � >�2 F � 5 � F 7 ��3�� � 3 6 �b% 8 � 6 F �=� 6$7
�C0 � i 6 F � > 7�6 ú/2
�C0 � _�� � �'& F 0�2 F ;�7 � 5$5$7 �=R 6 ��"�:�: 6$5 3	0�2 F qAp � qAÎ ��� 6 F 7 3��<2!j�� F �=3��<2
3�> ;
\�4 ; ��� 5 > F ú/:jýr�<� 7 >�0	�J3 6 � ; ��j�� 6�; �_3	0 � ���,3�> ;@T�þ	;�7 �<4ö2 6 4K4 7 ��� ;l�16$� 3
�C0�2 8 �9� ;�716 4
+�� ; >�4 7�;Mþ	;�7 �<4î� � ���<0 F 7 �J4 6 F ��6 � ��7 :�� 6 "�2��h0�2	� 7 � 6 2N� ;KT ��� 6 `@� ; �C0m3�� � � � &����=�(�J3 6 �
3��<2!�C0 F �<� -/��6 F �<2 � ú/2 7 > 6 2N� � �<2 7�5 >/3��<2 ; ú 5$5 �):�� F 5 � 6$7 � 7 3��<2 � ú/2 7 > 6 2N� � 4 6$7 3��<4ö"�+�_
�C0�4�� 5 úY��� ;Mþ	;�7 �<4D� � ú9� ; �C0 �,Th7 �<0N� � 0�2 F 3�� ; 
�ic+ ; :��<2 -/7�6 F 7
�16$� 3���0�2�3��<2�3�� 7
2?>/���m"�0 ;�5$6 �I�X� � 0�2 F >�29� 6 2N�<2 � ûPj �16 �C3�� �b6 4à+�� ; >�4 7�;Mþ	;�7 �<4D� 6 2^3��<4î� ; �'& � 3 6 �
5 >�2 F � ��6�;�7�6 F �bRe> 7 �<2��?> 5$7 0�2 F ü � ��;�6�;�7 �<2 7 F �<4
>/��� 7�� � � 3��<2B�(>�2�2��

"�:�: 6$5 3	0�2 F qAp � qAÎ	Ô i 6 F � > 7�6 ú/2 ; &�:�� ��;�6 ��� 7

DMRG

Gesamtsystem

Block

Blocksystem

Container

Schiff

LKW

 

AGV

BrückensystemAGV-System

Brücke

Umschläge



p(Í�¼ t���vdw<xzy�{U|A}�~L�_�
��y��_���z�K�kwa��y�w���y���xzy��z�_�#�l{��e�1way���x_�z�Pway

¹ � ªs«�¬��
Re> ;l� ú/2 7 > 6 2N� � �1> ;�6�;1T�þ	;�7 �<4 �[� � T � ;�7 � 5$5$7 3 6 � T �9��2 6$7�7�;�7 � 5$5 ����& � 3 6 � Th7 �<0N� � 0�2 F 3�� ;
T�þ	;�7 �<4 ; 3�> � ��� 6 � �_; ú 5$5 �<2�>�� 7 0N� 5$5 �fRe> 7 �<2�>�2 F �<��� 6 F 7 ��2N�<0N�fRe> 7 �<2�� 6 2 F � F �<:H�<2Q0�2�3
3�> ;LT�þY;�7 �<4¸&�:H� ��� >/��� 7 0�2�3 F � 5 �<2�� 7z� � � 3��<2����L2 7�; ���N� 6 3��<2 7 3�>�:H� 6h6�;�7 3 6 ��"�� 7 0?> 5$6$798�7
3�� � Re> 7 �<2�� Th6 � ; ú 5$5 �<2�4 - F 5$6 ��� ;�7 3��<2 7 > 7�;98 ��� 5$6 �9�N�<2N��0 ;�7 >�2�3�3�� ;ET�þY;�7 �<4 ;e�16 3�� � ÿ
;Mü�6 � F � 5 2��	"�0������C0 � 
��A> 5$6�;�6 � � 0�2 F 3 6 � ; � � û7ú/4 ü ú/2N�<2 7 � ;�7 >�2�3��<2�47�<� � � � �Pn��C����2 6 �=�<2
�C0 � R 6�; �Y0 ;�;�6 ú/2���R 6 �f� 5 > ;�;�6�; ���N�Hû7ú ü�ü�5 0�2 F ; ú 5 ���N� �bT�þY;�7 �<47�Á� � �«ú 5 F 7 &�:H� � � 6 2N�f���<2jÿ
7�� > 5 � � � 5 > 7�6 ú/2?> 5 �ERe> 7 �<2=:?>�2��¯��Re>K3�> ; F � ; >�4 7 � T�þY;�7 �<4Ó>�:H� �_; �<� � ú/:jýr�<� 7 ú ��6 �<2 7�6 � ��7
>�0 ; F � 5 � F 7*6�;�7 ��:@ú 7
;�6 �9��� 6 2N�%ú/:jýr�<� 7 ú ��6 �<2 7�6 � ��7 ��Re> 7 �<2=:?>�2��N�'& � 3 6 � ; �Q"�2h: 6 2�3	0�2 F
>�2���Re> ;�� � T F � � 6 � 7 3�>�:�� 6 >�0	�g���<2 7�� > 5�6 2o� 6 2N� � Re> 7 �<2h:?>�2�� F �<�?> 5$7 �<2N�µÜ�:jýB�<� 7 �P�C0��
R 6 � ; ��Ü�:jýr�<� 7 �@4f& ;�; �<2*4 6$7 3��<2GÜ�:jýr�<� 7 �<2*>�0 ; 3��<4 ù=� ��7 � 6$5$7 �<2 T�þ	;�7 �<4ö>�: F � F 5$6 ���N�<2
� � � 3��<2c0�2�3�: 6 � 7 �<2c3�>��N� � 2h0 � � 6 2N�E��� 6$7 ù=� � � - F � ��7 �
RP> ��;�7 � 5$5 0�2 F 3�� �_7 > 7�;¥8 ��� 5$6 ���N�<2
Th6$7 0?> 7�6 ú/2��YRP> ;1� � T F � � 6 � 7 3�>�2�2,>�0	��3 6 �_Ü�:jýr�<� 7 � 6 2*3�� � Re> 7 �<2h:?>�2�� 7�� >�2 ; >�� 7�6 ú/2?> 5
�C0��

�a2e2 6 ��� 7 ÿ�ù=� ��7 � 6$5$7 �<2 T�þ	;�7 �<47�<2f3�> F � F �<2 � � � 3��<2b�'& ��; ú 5 �9�N� T�þY;�7 �<47�L� 8 0	W F ��ù=�<2 7�;
� 6 2 F � ; � 7 � 7 ��RP>��'& �
� � F 6�;�7���6 � � �<2 ;�6 �9�ZÜ�: ; � � ù=� � ÿ�Ü�:jýr�<� 7 ��> 5�; �a2 7 � � � ;9; �<2 7 �<2U��& � � � ÿ
� 6 F 2 6�;�; ��� 6 2�0�2�3 � � � 3��<2¼ù�ú/4 T�þY;�7 �<4]:H�<2?>/�9� ��6 ��� 7�6 F 7 � ; ú/:?> 5 3 ; ú 5 �9�9� 6 2^� � � 6 F 2 6�;
� 6 2 7���6$7�7 ��Re> ; :H�xú/:?>/�9� 7 � 7 �KÜ�:jýB�<� 7 4f0 ;9; 3�>��'& � 3��<2�Ü�: ; � � ù=� � 2 6 �9� 7 �=�<2�2N�<2��

�a2�R���ý�> þ�;�7 �<�N�<2,3 6 � ; �P��ù=�<2 7�; �<:��<2 ; ú �16 � 6 2 5 ú/�(> 5 �<2 T�þY;�7 �<47�<2��C0 � _�� � �'& F 0�2 F
0�2�3¡� - 2�2N�<2 ù -/5$5$6 F 7�� >�2 ;Aü > � �<2 7 � 6 2 F � ; � 7 � 7
� � � 3��<2���R�� � �'& � 3 6 � ; � ;!�L� úoýr�<� 7 �<2 7 ÿ
�16 ���=� 5$7 � ��� ú 7 ú 7	þ�ü 3�� ;b� � T :?> ;�6 � ��7 3�>��N� � >�0	�l3 6 � ; �<4Ó"�2 ; > 7 �)�½� 6 2cR 6 > 5 ú F ú/:jýB�<� 7
7��98 F 7P;�6 ���Q:H� 6 3��<2Q3�> � F � ;�7 � 5$5$7 �<2OÜ�:jýB�<� 7 �<2�> 5�; Ü�: ; � � ù=� �K�'; ��� +e>�4K4
>�� 7 > 5 � qA�(�(r �
ü � p(�(Í ` � ��� 6 2��/0�2�3 �16$� 3#&�:�� ��� 2�3�� � 0�2 F �<2�>�4ÐÜ�:jýB�<� 7 :H�<2?>/�9� ��6 ��� 7�6 F 7 �YRe>/3	0 � �9� 6�;�7
F � �l8 � ��5 � 6�;�7 � 7 �J3�> ;�; 3�� � �T�<2=0 7 ��� � 2 6 ��� 7 >�0	��> 5$7 �<2^Re> 7 �<2.ú ü � ��6 � ��7 ��0�2�3O3�> ;�; 2h0 �
3 6 �KRe> 7 �<2�ù=� ��; �<2�3�� 7e� � � 3��<2���3 6 �µ�'& � 3 6 �K�&�C3 6 �<2h0�2 F 0�2h:H�C3 6 2 F 7 2Cú 7a� �<2�3 6 F ;�6 2�3��
Re> ; � 6 � � �'& � �<2 7a� ú � ���<2N�#+P\_� 6�;�716 2B"�:�: 6$5 3	0�2 F qAp � q(q F �<��� 6 F 7 �

"�:�: 6$5 3	0�2 F qAp � q(q(Ô½� � T R 6 > 5 ú F �C0 ��� ûPj�ÿ "�2��Y0�2	� 7

Re> ; +P\��½�(>�2�2 ; ú_>�0	���<2 7 ��� � 2 7 �<2KR���ý�> þ ÿ�Ü�:jýr�<� 7 �<2#> � :�� 6$7 �<2�� � úh3	0 � �9�É� 6 2N� ��; � 6$7�;
3 6 � T�þ 2��9� � ú/2 6�; > 7�6 ú/2 ;�6 ���N� � F � ;�7 � 5$5$7z6�;�7 �Ì0�2�3#>�2�3�� � � ��; � 6$7�; 3�> ; +P\�� � � 5 > 7�6 ùf0�2?>�:�� 8 2jÿ
F 6 F ù�ú/2cR���ý�> þ ÿ	ûZú/2���� ü�7 �<2¥�<2 7a�16 ���=� 5$7f� � � 3��<2c�/>�2�2��¯R 6 �#"�2h: 6 2�3	0�2 F 3�� ; +P\_��>�2
3�> ; R���ý�> þ ÿ �L� ú F � >�4K4Ã� � ��ú 5 F 7 3�>�2�2!&�:�� � 3��<2 � >�4 6 2 F ó � ú�ú/�Y0 ü ÿ T � � ù 6 ���7ù�ú/2!R���ý�> þ �

R 6 �@" � ��� 6$7 �<� 7 0 � 3�� ;�T�þ	;�7 �<4 ;L6�;�7d; ú F � �l8 � 5$7 �h3�> ;�; 3 6 � F � >�W ; ���N�_Ü�:�� � - 8 ���N� ; úoÿ
� ú/� 5 4 6$7 3�� � Re> 7 �<2h:?>�2��µ> 5�; >�0����#4 6$7 3��<4�+�� ; >�4 7�;Mþ	;�7 �<4õù=� � :�0�2�3��<2 6�;�7 �Ì�a2 6$7�6$6 � ��7



|A}�~�¶	~,w�ÆQvd{�y�Æ�y��#xzw�y��#�z�#�Èwa���Pyg·��_Å p(Í(r

3�� � �T�<2=0 7 ��� � "�2 � �<2�3	0�2 F ; � 8�5$5 � 6 4¿+P\_�¥� � � � 3��<2Q3 6 � ; �e"�� 7�6 ú/2N�<2B>�2D3�> ; +�� ; >�4 7 ÿ
;Mþ	;�7 �<4 F � 5 � 6$7 � 7 0�2�3�ù�ú/2^3�ú ��7b� � 6$7 � � >�2^3 6 ��ù=� � >�2 7 � ú ��7�5$6 ���N�<2SnË� 6$5 ÿ T�þY;�7 �<47�K0�2�3
Ü�:jýr�<� 7 �l3�� 5 � F 6 � ��7 0�2�3µ>�: F �A> � :�� 6$7 � 7 �/RP> ; +�� ; >�4 7�;Mþ	;�7 �<4 � �A> 5$6�;�6 � ��7z; ú/4 6$7 3 6 �l"�� 7�6 ÿ
ú/2 ;�; �9��2 6$7�7�;�7 � 5$5 �e3�� ;@T�þY;�7 �<4 ; �h�T�<2 -/7�6 F 7 3�> ; +P\_�LRP> 7 �<2��'& � 3 6 �PRe> ��;�7 � 5$5 0�2 F � �16$� 3
3 6 �
RP� T �9��2 6$7�7�;�7 � 5$5 �*��& � "�2	� � > F �<2�:��<2=0 7 � 7 �zi - ��� 7 �*3�� �µ� 0 7 ��� � RP> 7 �<2 8 2�3�� � 2��
; ú � � � 3��<2c3 6 � ; �µ3 6$� �<� 7 ù�ú/4 +e\�� 6 2�3��<2�ivúh3�� 5$5 ú/:jýr�<� 7 �<2Q4+úY3 6 W�� 6 � ��7 �¯3 6 �M� ; ù�ú/2
3�� � RP�´� � �?> 5$7 �<2D�?> 7 �

Re> ; �a2 7 � � �[>/���K3�� ; +�� ; >�4 7�;Mþ	;�7 �<4 ; ��� 6 F 7 2CúY����� 6 2�4
> 5 3�� 7 > 6$5$5$6 � ��7 � � � 5 �9�N�!"���ÿ
7�6 ú/2N�<2¡3�� � �T�<2=0 7 ��� � >�0 ;�5�-(; �<2^�(>�2�2�� � �<:��<2^3�� � � � ���<0 F 0�2 F ù�ú/2 T �9� 6 `�ÿ9� � ûPj�ÿ9�
� ú/2 7 > 6 2N� � ÿl0�2�3,\�4 ; ��� 5 > F ú/:jýr�<� 7 �<2 F 6 : 7 � ; iy� 7 �Cúh3��<2��	0�4 T �9� 6 `��b0�2�3 � ûPj ;16 4
T�þ	;�7 �<4¿>�2���ú/4K47�<2B0�2�3 �16 �C3�� � >�:	�Â>�� � �<2Q�C0 5 > ;�; �<2��
�r� ¾#[#c���4 ú|4õý��×ü/øu\+�ÌúCü,Ü ��ü<þ��������hÿÌþ���ü��
�.��Ý
�.� ¾#[�c#��4 ú|Ü��	ú��r4 � ýÌü�[Ìü<þ��	ú��r4 �%5N�F�Iø`4 ý��p4 /s6AÌ
Î � ¾#[�c#��4 ú|Ü��	��
 ýÌü�[Ìü/ø��	��
 5N�F�¥ø+4õý��L4 /s6AÌ
Ð � ¾#[�c#��4 ú|Ü 2 �	ý����#4õýÌü/ø�ý�ü�[Ìü/ø 2 �	ý��3�#4õý�ü/ø+5N�F�¥ø+4õý��p4 /s6AÌ
Ñ.� ¾#[�c#��4 ú�Z0�F4 / ýÌü�[Ìü/øN�!��þ�ú��#� ���m5?Ü 2 �	ý����r4 ýÌü/ø�úC�	ý����r4 ýÌü/ø+Ë�Ü��	ú��r4 ��þ�ú��#4 �g6AÌ
Á � ¾#[�c#��4 ú�Z0�F4 / þ�ú��r4 �	�Xý)û�[)ýC\H�A5?Ü��	ú��#4 �Qþ�ú��#4 �g6AÌ
Ó.� ¾#[�c#��4 ú�Z0�F4 / þ�ú��r4 �	�RcC\+�#�)ø �A5?Ü��	ú��r4 �Qþ�ú��r4 �g6AÌ
Ô.� ¾#[�c#��4 ú�Z0�F4 / � û1Èg�Xý)û�[)ýC\H�15?Ü��	��
&� û1ÈR6AÌ
��Õ.� ¾#[�c#��4 ú�Z0�F4 / � û1Èg�RcC\+�#�=ø �A5?Ü��
��
&� û1ÈR6AÌ
�r�r� ¾#[�c#��4 ú Ã ���×ü/ý#c0�=ý)ûd�)ü<� Ã ���×ü/ý#c0�=ý)û�5
6AÌ
���.�fñ
�Lª�®��LÙ�¦¨ªF«���±%­]ªs«��C¬
Re> ; +P\�� 6�;�7 > 5�; � 6 F �<2 ;�798 2�3 6 F �e" ü�ü�5$6 �(> 7�6 ú/2,��ú/2�� 63ü�6 � ��7 0�2�3*�(>�2�2G3�>/3	0 � ���Q>�0	��:��1ÿ
5$6 �<: 6 F �<2*
��C����2N� � 2!0�2?>�:�� 8 2 F 6 F ù�ú/4 
�� ;�7 3�� ;�T�þY;�7 �<4 ; F � ;�7 > ��7 � 7�� � � 3��<2��=\�4 � 6 2N�
_�� � �Y2=& ü �'0�2 F 3�� ; +P\_� ; 4 6$7 3��<4 T�þ	;�7 �<4Õ�C0�� � 4 - F 5$6 �9�N�<2 � 0 � 3��13�� �L6 2KR���ý�> þE6 2 7 �1ÿ
F ��6 � ��7 � � >�47�<2 ; 3 6 �<2 ;�7 ù=� ��� �<2�3�� 7 ��R 6 �É_�� ��� �<2�3	0�2 F 3�� ;P� >�47�<2 ; 3 6 �<2 ;�7 � ;e; ú 5$5 >�4
�T� 6�;Mü�6 � 5 3�� � iy� 7 �Cúh3��|�!�!Ü � ���#4õý�5
6I�	&�:H� � 3 6 �b3�> ; +P\��l>�0	�Â� 6 2N�<4�� 6 F �<2N�<2Q
��C�9��2N� �
F � ;�7 > ��7 � 7@� � � 3��<2B�(>�2�2�� F �<��� 6 F 7@� � � 3��<2��
�r� ¾#[#c���4 úbþ��3����4 úqZh�F4 /Ú�O�r4 ý#5N�F�Iø`4õý���¿ À ��ø �(þA6
�.��Ý
�.� �Iø$ÿ
Î �ÞÝ
Ð � Ã ü Ä �¥ÿ � þ�ü<� Ã ü1\+�#[�� ����ø �YúCü<þ�þ?�)øN5 Ã ü Ä �¥ÿ � �)ü<���h�Yú������Jø �húCü<þ�þ?�=ø+5
6�6AÌ
Ñ.� Ü ��ü<þ��������hÿÌþ��×ü�� �(þCÌ
Á � 4 \î5N��ø �(þ � � ü/ý��r�1�#ó Õ 6
Ó.� Ý
Ô.� �(þÏÆù5?Ü ��ü<þ��������hÿÌþ��×ü��O6����#�_ü<þC¾0�ÌúCü � � �s�	û�[#¾�5N��ø �(þ�¿ Õ0À 6AÌ
��Õ.� ñ
�r�r� ü�� þ�ü
���.� Ý
���.� �(þÏÆù5?Ü ��ü<þ��������hÿÌþ��×ü��O6�� éfä�ü#å��sésærü�� è�����ýsë�� 5AÊ! " s� �hú����Â���/þ�� � Á Õ Î �  ���ü<þ��������hÿÌþ���ü��|ÊC6AÌ
� Î � ñ



p(Í(s t���vdw<xzy�{U|A}�~L�_�
��y��_���z�K�kwa��y�w���y���xzy��z�_�#�l{��e�1way���x_�z�Pway

� Ð � " �#4õý��hø ����ü,�q\�ÆÐýÌü1È " �#4õýs�=ø ����ü�5
6AÌ
��Ñ.� ��\ � þ�ü<�A��ü<þ��#�Ï�3�hÿ�þ���ü��É5`�(þA6AÌ
� Á � ��\ � þC����È�5
6AÌ
��Ó.�Þñ
��Ô.� ú�����ú���5?ð � úCü�¾���4 �	ýEü�6
�rÕ.�ÞÝ
�.�r� �hÿÌþ��×ü�� � �.[�� � ¾�ø`4õý��A�õý#5AÊ#��üh4 ý|��ü<þ��#�Ï�3�hÿ�þ���ü�� �)ü1\3[)ý�/=ü/ý	$HÊC6AÌ
�r�.� ü � ¾�ø`4õý��3�F���Ìú/ûCÛzø ��úCü�5
6AÌ
�r�.�Þñ
� Î �fñ
�T� 6 4 Th7 > ��7 �<2Z3�� ; +P\_� ; �/>�2�2k3 6 �Q"13 � � ;�; �B3�� � n �JT > 5�;G� > � >�47� 7 � � &�:H� � F �<:��<2
� � � 3��<2Z0�2�3 �16$� 3S0�2 7 � � 3 6 � ; � � "13 � � ;�; � � �H� 6$5 � � � F � ; 0���� 7 �lj 6$� 3S�=� 6 2 � > � >�47�1ÿ
7 � � >�2 F � F �<:H�<2�� �16$� 3^0�2 7 � � � 6 2N� � ù�ú � � 6 2 F � ;�7 � 5$5$7 �<2U"13 � � ;9; � � �H� 6$5 � qAÍ �b2?>/�9�o3��<4
+�� ; >�4 7�;Mþ	;�7 �<4D��3�> ;�; 3 6 � T ����2 6$7�7�;�7 � 5$5 �
�C0 � n �JT 3�> ��;�7 � 5$5$7 � F � ; 0���� 7 ��Re>�2?>/��� �16$� 3
3�> ; +e\��	ÿ �_>�0 ü�7 ���<2 ;�7 � ����" �#4õý��hø ����üÌ��� � ���<0 F 7 � 6 2 6$7�6 > 5$6�;�6 � ��7 0�2�3
>�2 F �<��� 6 F 7 �YRP> ; +��1ÿ
; >�4 7�;MþY;�7 �<4 � � F 6�;�7���6 � ��7µ;�6 ��� �l8 � � �<2�3m3�� � �a2 6$7�6 > 5$6�;�6 � � 0�2 F 4 6$7 � 6 2N�<4 �L� ú ��þ :�� 6 4
� ú�ú/�h0 ü ÿ T � � ù 6 ���(� �16 � 6 4À�«ú 5 F �<2�3��<2 ��6�;�7�6 2 F 3�> � F � ;�7 � 5$5$7 �
�r� ¾#[#c���4 ú�Z0�F4 /p4 ýr4 �15 �u�u� 6
�.��Ý
�.� �u�u�
Î �
Ð � �Iø$ÿ
Ñ.�ÞÝ
Á � � éfä�ü#å��séFærü%� þ'&�(	) 5AÊ! ���ü<þ��#�Ï�3�hÿ�þ���ü��|Ê0Ë Ã ü Ä �¥ÿ � ¾�ø � � ÿs�h�)ø+5`�1�r4 þA6�6AÌ
Ó.�Þñ
Ô.� ú�����ú���5?ð � úCü�¾���4 �	ýEü�6
��Õ.�ÞÝ
�r�r� �hÿÌþ��×ü�� � �.[�� � ¾�ø`4õý��A�õý#5AÊ#���	ý)ý��×ü|��ü<þ��������hÿÌþ���ü�� ýr4 ú����_øVü<�.4 þ��¥ø`4 ü/øVü/ý	$HÊC6AÌ
���.� ü � ¾�ø`4õý��3�F���Ìú/ûCÛzø ��úCü�5
6AÌ¼�hÿÌþ��×ü�� � ü � 4 �A5 Õ 6AÌ
���.�Þñ
� Î �fñ
æ?çgè ��è ç *�ð%+1ð�ëdí-,	¤�.g*�/�ð¼)`£
� �<:H�<2 5V8 0	W F �=� 6$716�;�7l6 2�� 6 2N�<4 T�þY;�7 �<4 �16 �_3��<4ì_{ú ��5$6 � F �<2�3��<2D0�2?>�:½3 6 2 F :?> � ��R 6 � 6 2
3�� � 
��A> 5$6$798�7 >�0	� 7�� � 7 �<2�3�� � �<:��<2 5V8 0	W F �=� 6$7 ��ú/2�2 7 �e3	0 � �9�D3 6 �_"�:�: 6$5 3	0�2 F >�0	�lû7ú/4�ÿ
ü ú/2N�<2 7 �<2��¯3 6 �f3	0 � �9��3�> ; ûZú/2���� ü�7 3�� � ù 6$��7 0N� 5$5 �<2 �L� ú/��� ;�; ú � �<2�ýr� � � 6$5�; �C0N� 6 2?>�2�3�� �
2N�<:��<2 5V8 0	W F ;�6 2�3�� F 0 716 2,3�> ;�T ú�� 7a� > � � ;Mþ	;�7 �<4À&�:�� ��7�� > F �<2 � � � 3��<2D0�2�3G��ú/2�2 7 �e3�>�ÿ
4 6$7L5 � 6 ��� 7 � � > 5�; 4 6$7 �N� � � - 4K4 5$6 ���N�<2Gi 6$7�7 � 5 27� ��� � 6 �9� 7d� � � 3��<2��=R 6 � � 6 F �<2 7�5$6 �9�N����� � ÿ
>�0 ; ��ú � 3�� � 0�2 F :�� ;�7 �<� 7 >�:�� � 3�> ��6 2��½3 6 �,û7ú/4K4f0�2 6 �(> 7�6 ú/2 ; ú*>�0 ; �C0 5 � F �<2��½3�> ;�; 3 6 � ; �
� �<:H�<2 5V8 0	W F �=� 6$7 >�0��9� F �<2=0 7 � 7b� � � 3��<2c�/>�2�2��¯�a2�ú/:jýr�<� 7 ú ��6 �<2 7�6 � ��7 �<2 T�þ	;�7 �<47�<2�� � ÿ
��ú 5 F 7 3 6 �qû7ú/4K4f0�2 6 �(> 7�6 ú/2B2 8 4 5$6 �9�,47� 6�;�7@;Mþ 2���� � ú/2�� ; ú#3�> ;�; :�� 6 � 6 2N�<4À"�0	� � 0	�J3�� �
ûZú/2 7�� ú 5$5 -�0 ;�; � ��;�7g�16 �C3�� � �C0 � _�� � ��& F 0�2 F ;�7 �<� 7 � � �<2�2K3�� � "�0	� � 0	�?4 6$7 � 6 2N�<4Ý� � F �<:jÿ
2 6�; �C0 � &��9�h�=�<� ��7 ��\�4¿>�0	�L�1> ;�6�; 3 6 � ; � ��;Mþ 2���� � ú/2N�<2Q"�0	� � 0	�X�e3 6 ��� 6 F �<2 7�5$6 ����2 -/7�6 F �<2
> ;Mþ 2���� � ú/2N�<2
"�0	� � 0	�X�l�C0 � �A> 5$6�;�6 � � �<2��/4E0 ;�;L6 2K�N� � � - 4K4 5$6 ���N�<2 T�þY;�7 �<47�<2 �16 � � Ü_
�ÿ
�X"×úY3�� � 
�i���� 6 2c:H� 7��98 �9� 7�5$6 �9�N� � "�0	� � >�2�3 F � 7���6 �<:H�<2 � � � 3��<2���Re>��C0c4f& ;�; �<2�>�0	�



|A}�~�¶	~,w�ÆQvd{�y�Æ�y��#xzw�y��#�z�#�Èwa���Pyg·��_Å p(Í)Ë

T � 6$7 �#3�� ; û 5$6 �<2 7 �<2�úh3�� � 3�� ;bT � � ù=� ��; �C0 ;98�7 � 5$6 ���N��ûZú/2 7�� ú 5$5 -�& ;�; �
>�: F � ;Aü > 5$7 �<2 � � � ÿ
3��<2��(3 6 �T� 6 2N�<2 ;Mþ 2���� � ú/2N�<2
"�0	� � 0	�½3	0 � ���	�'&�� � �<2��h>�0	�½3�> ; � � F �<:�2 6�;L� > ��7 �<2!0�2�3 ;�6 �9�
4 6$7 3��<4 �_>�0 ü�7 ��ú/2 7�� ú 5$5 -�0 ;�;e�16 �C3�� �e;Mþ 2���� � ú/2 6�;�6 � � �<2��¯0�4 3 6 � ; �<4 F � F �<2=&�:�� � � 6 2N�
" ;Mþ 2��9� � ú/2 6$798�7 �C0 ;�6 4f0 5$6 � � �<2��z�a2^R���ý�> þ 3�> F � F �<2 6�;�7 � 6 29� 6 2	�[>/���N� � i��C�9�?>�2 6�; 4f0 ;
�'& � 3 6 ��_�� ��; �<2�3	0�2 F > ;Mþ 2���� � ú/2N� ��� >/��� ��6 �9� 7 �<2!0�2�3#3 6 �l�&�<�?>�2�3 5 0�2 F 3�� � � � F �<:�2 6�;9; �
6 2 7 � F ��6 � ��7 �

" 5�; �&� 6�;Aü�6 � 5e6�;�7 � 6 � � � 6 2N�ciy� 7 �CúY3���3�� ; � � &��9�=�<2 ;MþY;�7 �<4 ; >�0	� F �I�'&�� ��7 �13�� � �<2
"�0	� F >�:��U� ;@6�;�7 ��>�0 ; � 6 2N� ��� >/3�� 5$6�;�7 � � 3�� �_��6�;�7 �b3�� � \�4 ; �9� 5V8 F �Ì�13�> ; �L2 7�5 >/3��<2�3�� �
� ú/2 7 > 6 2N� � 4 6$7 � 6$5 ����� 6 2N� � � � &����=��0�2�3�ýr��� 6 2N� ; "�+�_ ü�� ú � ú/2 7 > 6 2N� � �C0 ;�7 �<0N� � 2��ÌR 6 �
iy� 7 �Cúh3���&�:H� �Mü�� &	� 7 �oú/:µ3 6 �l� � &����=�1>�4 ��6 ��� 7�6 F �<2+ûb> 6	;�7 �<� 7 0�2�35ú � 3�� ��7 3�>�2�2f�'& � ýr�1ÿ
3��<2 � ú/2 7 > 6 2N� � � 6 2N�<2K"�+�_o0�2�3E:H�A>�0	� 7�� > F 7 3 6 ��� � &��9�=�l3��<2 � ú/2 7 > 6 2N� � �C0É�<2 7�5 >/3��<2��
Re>�:H� 6l6�;�7µ�16 ��� 7�6 F �L3�> ;�; 3 6 � ; �*iy� 7 �Cúh3��*2 6 ��� 7 : 5 úh�9� 6 � ��7 0�2�3 � > ��7 � 7 : 6�; � 6 2���� 5 2N�
T ��� ��6$7�7 ��>�: F �A> � :H� 6$7 � 7E;�6 2�3�� ; ú/2�3�� � 2O2N�<:��<2 5V8 0	W F �C0O"�+�_ö0�2�3O� � &����=� � � 6$7 � � > � ÿ
:�� 6$7 �<2B�(>�2�2���Re>��N� ��6�;�7 >�2Q3 6 � ; � �PTh7 � 5$5 �#> ;Mþ 2��9� � ú/2N�#û7ú/4K4f0�2 6 �(> 7�6 ú/2�ù�ú/2 �_-/7 �<2��
�a2�R���ý�> þD�16$� 3�3 6 � ; � 6 2	�Â>/�9�c3	0 � ���O3 6 �µ"�2 F >�:��E3�� � û7ú/2 ;�7 >�2 7 �<2 Ã ü Ä �¥ÿ � ���102� 2 > 5�;
�C0 ;98�7 � 5$6 �9�N�<2 � > � >�47� 7 � � :�� 6 � 6 2N�<4 �<2 7 ��� � 2 7 �<2�"�0	� � 0	� � �A> 5$6�;�6 � ��7 �

�r� ¾#[#c���4 ú�Z0�F4 /Lc(ü<þ�ú��0��ü1\H��4 �)ü(÷gø+[ÌüCú/û9ü�5�÷gø+[�üCú/û9ü�c�ø+[ÌüCú/û9ü�6 Ý
�.� þ×ÿ=ý�ú��)ø �	ýr4 � üC/�5�[#��þ�ú��#� �Ìü<�)ü�6 Ý
�.� 4 ý���ûA�#4fÆùc�ø+[�üCú/û9ü � �)ü<���%�r4 5
6AÌ
Î � Ã�Ä ����þ�ú��#� ���p[#��þ�ú���� ���mÌ
Ð � \`�)ø+534 ý��Ï4íÆ Õ Ì�4àß�[���þ�ú��#� �Ìü<�)ü � þ<4 � ü�5
6AÌ�4�ò�ò�6 Ý
Ñ.� [#��þ�ú��#� ���8ÆÅ5 Ã�Ä ����þ�ú��#� ���s6A[#��þ�ú��#� ��ü<�)ü � ü�� ü��_ü/ý��î�z�A534�6AÌ
Á � 4 \î5�[#��þ�ú��#� ��� � �)ü<���	ú��r4 ��5
6 � �)ü<���%�r4 5
6�Æ�ÆEûA�#4í6 Ý
Ó.� �(þ � ç	��è�ôqõgö 5�c�øN[ÌüCú/û9ü�Ë á�ü�â�é"3#�Jô5476 �28R6AÌ
Ô.� [���þ�ú��#� ��� � ���hZ�üCÛ��.5�5 Ã�Ä ÷gøN[ÌüCú/û9ü�6Ac�ø+[ÌüCú/û9ü�6AÌ
��Õ.� c�ø+[ÌüCú/û¥ü � èíé	)�ü 8 ��(:9Aé
&;(sü.û 5�[���þ�ú��#� ���mË á�ü�â�é"3#�Jô5476 �28R6AÌ
�r�r� [���þ�ú��#� �Ìü<�)ü � øVü����hZ�ürð�� ü��_ü/ý��A5�[���þ�ú��#� ���s6AÌ
���.� ñ
���.� ñ
� Î �Þñ
� Ð ��ñ

æ?çgè ��è é <µðf¢=ï�) ï0£(ð?ë�=
�a2*R���ý�> þ!�16$� 3�3 6 � � � ��;�6�;�7 �<2��e> 5�;X;Mü �<� 6 � 5$5 �_" ��7 3�� � i 6 F � > 7�6 ú/2�:H� 7�� >/�9� 7 � 7 �	2 8 4 5$6 �9�
> 5�; i 6 F � > 7�6 ú/2 6 2�� 6 2N�<2 ü � ��;�6�;�7 �<2 7 �<2,
�>�0�4D�YRe>�:H� 6¯� � � 3��<2�� �16 �_:�� 6 3�� � i 6 F � > 7�6 ú/2
>�0�������ù 6$��7 0N� 5$5 � �L� ú/��� ;9; ú � �<2¡> 5�; +e>�2���� ;#ü � ��;�6�;�7 �<2 7 F �<4
>/��� 7 �z
��I�X� � �<2����<2N>�0	�@3 6 �
ü � ��;�6�;�7�6 � ��7 �<2GÜ�:jýr�<� 7 �1: 5 � 6 :H�<2 F & 5$7�6 F �)0�2�3 ü � ��;�6�;�7 �<2 7 ��Ü�:jýr�<� 7 � � � � 3��<2�:H� 6 �&�C3�> � �
�'; >�4 7�6 � � �<4�ù 6$��7 0N� 5$5 �<2 �L� ú/��� ;9; ú � � � �A>�� 7�6 ù 6 � ��7 �?" 5$5 � � 3 6 2 F ; 4f0 ;�; 3 6 �E+ � >�2h0 5 > ��6$798�7
�'& � _�� ��7 � 6$5 0�2 F � � �<:��<2 5V8 0	W F �=� 6$7 0�2�3 � � ��;�6�;�7 �<2�� 6 3��<2 7�6�; �9� ; � 6 2�� � > ; � 6 2N�<2Z� 6 2jÿ
-�0 ;�; >�0	�d3 6 �fivúh3�� 5$5$6 � � 0�2 F 6 2Q3�� � R�� ;�6 F 2 ü �?> ; �f�?>�:H�<2��/>�2�2���"�2�3�� � � ��; � 6$7�;�6�;�7 3 6 �
�L2 7�; ���N� 6 3	0�2 F 2?>/���¥� 6 2N� � "�0	� 7 � 6$5 0�2 F 6 2&ûZú/4 ü ú/2N�<2 7 �<2�ù=� � � 8�5$7 2 6�; 4 8�.(6 F � 6 2	�Â>/�9���
� � 5 �9�N�,û7ú/4 ü ú/2N�<2 7 �<2 ü � ��;�6�;�7 �<2 7 F �<4
>/��� 7�� � � 3��<2D4f& ;�; �<2��

�a2f3��<4'ù�ú ��5$6 � F �<2�3��<2#�T� 6�;Mü�6 � 5h;�6 2�3f>�0	��3�� � � 6 2N�<2 T � 6$7 �dûZú/4 ü ú/2N�<2 7 �<2#�C0 6 3��<2 7�6 ÿ
W�� 6 � � �<2��Y3 6 � 5 �C3 6 F 5$6 ���,>�� 7�6 ú/2 ; >�0 ; ��&�� � �<2�3��<2G� 6 2��N� 6$7 �<2�: 6$5 3��<2
0�2�3�>�0	��3�� � >�2�3�� � �<2
T � 6$7 � ü > ;�;�6 ù=�,Ü�:jýB�<� 7 �(�J3 6 �
2=0 � �C0 � RP> 7 �<2��?> 5$7 0�2 F ù�ú � F � ; �<�N�<2 ;�6 2�3��zRe>�4 6$7 � 8�5$5$7



p(Í(Ö t���vdw<xzy�{U|A}�~L�_�
��y��_���z�K�kwa��y�w���y���xzy��z�_�#�l{��e�1way���x_�z�Pway

3 6 �@��3��<2 7�6 W��(> 7�6 ú/2�3�� � �C0 ü � ��;�6�;�7�6 � � �<2�3��<2GÜ�:jýr�<� 7 � 5 � 6 ��� 7 0�2�3!0�4#�[> ;�;�7 3 6 �PÜ�:jýB�<� 7 �
� ú/2 7 > 6 2N� � � � ûPjÕ� T ��� 6 `c0�2�3D\�4 ; ��� 5 > F �


��I�X� � �<2����<2U>�0	�e3 6 � ; �BÜ�:jýr�<� 7 � � � � 3��<2 � >�0��9�o�C0S"�:	� � > F �<� � �C���=�<2�� 6 2Ä� 6 2N�<4
Re> 7 �<2=:?>�2���ÿ�Ü�:jýB�<� 7 F � ; >�4K47� 5$7 �	R 6 � ; � ; Re> 7 �<2h:?>�2���ÿ�Ü�:jýr�<� 7 �?> 7 � 6 2N�<2�� 6 F �<2N�<2�ù 6$� ÿ
7 0N� 5$5 �<2 �L� ú/��� ;�; ú � �J0�2�3 � ú/2 7 > 6 2N� � ÿ9� � ûPj ÿP0�2�3 T �9� 6 ` ; ú/:jýB�<� 7 � � � � 3��<2Ð�<:H�<2	�[> 5$5�;
>�0	�d3 6 � ; �<4��aRe> 7 �<2=:?>�2�� ü�� ú/��� ;�; ú � ��� � ���<0 F 7#� "�:�:�� qAp � qAp �I�½Re>
3 6 �µ\�4 ; ��� 5V8 F �É� 6 2jÿ
��� 5 2K3	0 � ���!3�> ;dT�þ	;�7 �<4Õ4 6 F ��6 � � �<2 �'; �Îú�� �I���?>�:H�<2 ;�6 �Gýr� � � 6$5�; � 6 2N�<27� 6 F �<2N�<2(ù 6$��7 0N� 5$5 �<2
�L� ú/��� ;�; ú � �	�C0�4 � � ��;�6�;�7�6 � � �<2D3�� ; F � ; >�4 7 �<2BRe> 7 �<2h:H� ;�7 >�2�3�� ;@6�;�7 � ; > 5�; úµ2Cú 7 � �<2�3 6 F
; ú � ú/� 5 3��<2�RP> 7 �<2h:?>�2�� ü�� ú/��� ;9; ú � 4 6$7 3��<2�3�> ��6 2��<2 7 �?> 5$7 �<2N�<2 � ú/2 7 > 6 2N� � ÿ9� � ûPj�ÿ9�
0�2�3 T �9� 6 ` ; ú/:jýB�<� 7 �<2��C0 ü � ��;�6�;�7�6 � � �<2��J> 5�; >�0����m3 6 � �L� ú/��� ;9; ú � �<2m> 5$5 � � \�4 ; �9� 5V8 F �(�
3 6 �qù�ú � �N� � 2Cúh�9�Q>�0	��3��<2B
��C�9��2N� � �h2Cú 7 �<2�3�� ; Re> 7 �<2=:?>�2�� ü�� ú/��� ;�; ú ��; 4 6 F ��6 � ��7�� � � ÿ
3��<2D4E& ;�; �<2��

"�:�: 6$5 3	0�2 F qAp � qAp	Ô�� � ��;�6�;�7 �<2��Xÿ " � ��� 6$7 �<� 7 0 �

Umschläge

Datenbank-Objekt

Gesamtsystem

Re>��C0 �16$� 3k�C0N� ��;�7 3�� �O��5 ú/�(> 5 �Ì�*RP> 7 �<2h:?>�2�� ü�� ú/��� ;9; ú �/ü � ��;�6�;�7�6 � ��7�� �H� 6$5 � Í^6 4
��ú 5 F �<2�3��<2 ��6�;�7�6 2 F �I� � ú/:H� 6?> @ 3�� �!� >�47�,3�� � Re> 7 �<2h:?>�2�� 6�;�7B� �)� � 7 ��� 6 2N�o� 6 2	�Â>/�9�N�
Re> 7 � 6 4 6$7 3��<2 ; � ��6 > 5$6�;�6 � ��7 �<2¡Ü�:jýB�<� 7 �<2��I�¯0�2�3 Ã ÷N3��<2 �L� ú/��� ;�; ú � :H�<2N�<2�2 7 ��3�>�4 6$7
� �d;Mü?8�7 � �d�16 �C3�� � F � 5 >/3��<2 � � � 3��<2*�(>�2�2 �'; � 0�� �I�=RP>�2?>/�9� � � � 3��<2*3�� � 
�� 6 �N�12?>/���G> 5$5 �
\�4 ; ��� 5V8 F �#4 6 F ��6 � ��7
� �H� 6$5 � � �@0�2�3 ü � ��;�6�;�7�6 � ��7!� �H� 6$5 � qAÎ �I�¯Re>�:�� 6z6�;�7 �C0�:��A>/��� 7 �<2��
3�> ;�; �Xù=�<2 7 0N� 5$5 +P\_�	ÿ ��5$6 �<2 7�; > 5�; Ü�: ; � � ù=� � :�� 6 3��<2!\�4 ; �9� 5V8 F �<2 � � F 6�;�7���6 � ��7�;�6 2�3��(3 6 �
+P\_��ÿ ��5$6 �<2 7�; >�:�� � 2 6 ��� 7*6 2o3�� � Re> 7 �<2=:?>�2�� F � ;Mü � 6 ���N� ��7*� � � 3��<2 ; ú 5$5 �<2���R�� ; �?> 5 :
� � � 3��<2D3 6 � ; ��
�� F 6�;�7���6 � � 0�2 F �<2 F � 5�-(; ��� 7f� �H� 6$5 � Ö �d0�2�3*2?>/���D3��<4 T�ü � 6 �9�N� � 2 �16 �C3�� �
�N� � F � ;�7 � 5$5$7E� �H� 6$5 �<2 Ë 0�2�3 q(q �I�

�r� ¾#[�c#��4 ú�Z0�F4 /
þ��CZ�ü�5 Ä ��Zh� � � �=ý�� � �F�¥ø+4õý��L4 /s6
�.��Ý
�.� Ã ü Ä �¥ÿ � �)ü<�����Yú��#�A��ø �YúCü<þ�þ?�)øN5
6 �A�mümû`å!&àåB9 534 /mË Ê Ã ÷!ÊC6AÌ
Î � \`�)ø+534 ý��q4�Æ Õ Ì�4àß�[#��þ�ú��#� ��ü<�)ü � þ<4 � ü�5
6AÌ�4�ò�ò�6
Ð �ÞÝ
Ñ.� Ã�Ä ����þ�ú��#� ���p[,Æù5 Ã�Ä ����þ�ú��#� ���s6A[#��þ�ú��#� ��ü<�)ü � ü�� ü��_ü/ý��î�z�A534�6AÌ
Á � �güCú<�î�=ø�Z,ÆÅ[ � �)ü<���s4 þ��×ü/ýÌü/ø�þC5
6AÌ
Ó.� [ � ú�� ü���øC�s4 þ��×ü/ýÌü/ø�þC5
6AÌ
Ô.� [ � �)ü<���Jø �húCü<þ�þ?�=ø+5
6 � �Ï�hZ�üCÛ��.5 Ã ü Ä �¥ÿ � �)ü<�����Yú��#�A��ø �húCü<þ�þ?�=ø+5
6 � �)ü<�î�b/#/�øVü<þ�þC5
6�6AÌ
��Õ.� [ � �)ü<���Jø �húCü<þ�þ?�=ø+5
6 �A��ü.û+å�&àåD9 534 /�Ëu[ � �)ü<�1Üí/�5
6�6AÌ
�r�r� [ � þ�ü<���s4 þ��×ü/ýÌü/ø�þC5HZ�6AÌ
���.�Þñ
���.�fñ



|A}�~�Eh~,ÆN�l��wCx1�l��w��K�k�_yl�G{��K�zÉGF½ydw<xIHgy������_{¯xzy��e� p(Í(�

�T� 6 4 �L� ú F � >�4K4 ;�7 > ��7,�16$� 3Z3 6 �QRe> 7 �<2h:?>�2��k3	0 � �9�Z3�> ; +�� ; >�4 7�;Mþ	;�7 �<4 F � 5 >/3��<2��
Re>��C0 �16$� 3U3 6 ��2?>/���	��ú 5 F �<2�3È>�0	� F �I��&�� ��7 � ;�7 > 7�6�; �9�N��i�� 7 �CúY3�� Ã ���×ü/ý#c0�=ý)û � � �#�0/�
N�)ø 

ú/øVü�����ü�5
6b>�0	� F � � 0	���<2���Re> ;f� >/3��<2m3�� ;b�L� ú/��� ;�; ú ��; � � ��ú 5 F 7b6 2m�H� 6$5 � r � � ú/:H� 6��16 �C3�� �
Re> 7 �<2=:?>�2���ÿ�0�2�3 �L� ú/��� ;�; ú � 2?>�47�f>�2 F � F �<:��<2 � � � 3��<2 � 4 /mË Ê Ã ÷!ÊC�I��Re>�2?>/��� �16$� 3G3�> ;
6 4 �L� ú/��� ;9; ú � �<2 7 �?> 5$7 �<2N�ERe> 7 �<2=:?>�2���ú/:jýr�<� 7 �C0 F � �16 � ; �<2 � �H� 6$5 � s �I��n � � 7 �<2Q:�� 6 3 6 �1ÿ
; �<2�"�� 7�6 ú/2N�<2c"�0 ; 2?>���47�<2c>�0	��� ; ú*��ú/2�2 7 �K3 6 �#Re> 7 �<2=:?>�2��B2 6 �9� 7 F � 5 >/3��<2 � � � 3��<2��
�a2Q3��<4 %?> 5$5z�16$� 3�� 6 2�2N�<0N� �e�L� ú/��� ;�; ú �K� �H� 6$5 � q(q �I�?0�2�3�>�0	�d3 6 � ; �<4�� 6 2Q2N�<0N� ; Re>�ÿ
7 �<2=:?>�2���ú/:jýr�<� 7 � � ���<0 F 7!� �H� 6$5 � qAp �I��Re>�:�� 6��16$� 3�3��<4ÓRe> 7 �<2h:?>�2���ú/:jýB�<� 7 3�� �_� >�47�
ÚYRe> 7 �<2=:?>�2���ÛP�C0 F � �16 � ; �<2��=3�>�4 6$7 � ;�;Mü?8�7 � � :�� 6 4 � >/3��<2 �16 �C3�� � � �	7�� >�� 6 � ��7�� � � 3��<2
�(>�2�2 �'; ���H� 6$5 � s �I�
�r� ¾#[#c���4 úbþ��3����4 ú Ã ���×ü/ý#c0�=ý)û�� �#�0/�
N�=øu
 ú/øVü�����ü�5 Ä ��Zh� � � �)ý�� � �F�¥ø`4 ý��Ú4 /s6
�.��Ý
�.� �Iø$ÿ
Î �ÞÝ
Ð � Ü��Jø �YúCü<þ�þ?�)ø�/mc#¾�ø �YúÉÆöýÌü1È Ã ü Ä �¥ÿ Ã c#5
6 � û+ü"9Cû�&àürø�ü 534 /mË Ê Ã ÷!ÊC6AÌ
Ñ.� /mc|Æù5 Ã�Ä1Ã ���×ü/ý#c0�=ý)û�6î/mc#¾�ø �Yú � �)ü<�KJ�c Ä üCú<�I÷½ÿ1������ü�5AÊ Ã ����ü/ý#ch�)ý)û�ÊC6AÌ
Á �Þñ
Ó.� ú�����ú���5?ð � úCü�¾���4 �	ýEü�6
Ô.�ÞÝ
��Õ.� Ã�Ä �Jø �húCü<þ�þ?�=ø�¾#Ì
�r�r� ¾TÆ�ýÌü1È Ã�Ä �Jø �húCü<þ�þ?�=ø+5 Ã ü Ä �¥ÿ � �)ü<�����hú������Jø �YúCü<þ�þ?�)ø+5
6 � �)ü<�3�z/�/�øVü<þ�þC5
6�6AÌ
���.� /mc|ÆöýÌü1È Ã�Ä1Ã ����ü/ý�c0�)ý=ûh534 /mËz¾�Ë%Ê Ã ���×ü/ý#c0�=ý)û�ÊC6AÌ
���.�Þñ
� Î � øVü<�1[)ø[ýÉ/mc#Ì
� Ð �fñ

¢�£P¤ML NPO@³µ±×©QO1°¯±�³µ´ ¶µªL¨SR�¹�²UT!VzªL±×©�W@ªg°¯®E¹�º×©�ªL³µ¨

Re> ;
5 >�0	���<2�3�� T�þY;�7 �<4���ú/2�2 7 �vú/��2N� � � 6$7 � � � � 2�3�� � 0�2 F �<2�3	0 � ���Z3��<2 6 24ûb> ü�6$7 � 5
Ö :�� ; ��� ��6 �<:��<2N�<2�ivú/2 6$7 ú � 3�> � F � ;�7 � 5$5$7 0�2�3c3�� ;�; �<2×_�� � �?> 5$7 �<2O:��xú/:?>/��� 7 � 7f� � � 3��<2��
R�� � R���ý�> þ ÿ i�ú/2 6$7 ú � �(>�2�2.ýB�C3�� � ��� 6$7 �C0.ýB�C3��<4 5 >�0	�X�<2�3��<2�R���ý�> þ ÿ �L� ú F � >�4K4Ñ� 6 2jÿ
�C0 F � ; �9�?> 5$7 � 7_� � � 3��<2��½0�2�3B��� 6 F 7 ��& � > 5$5 �f:��<�/>�2�2 7 �<2 T�þ	;�7 �<4K�Y2Cú 7 �<2 � 
��C����2N� � ��3 6 �
ù 6$��7 0N� 5$5 �<2 �L� ú/��� ;�; ú � �<2�>�2��)R�� � � 2��?> 5$7 3�� � ûZú/4 ü ú/2N�<2 7 �<2
�(>�2�2
3	0 � �9�
R�ú ü�ü � 5 � 5$6 ���
>�: F �I� � > F 7f� � � 3��<2�� � ú/:�� 6d5 �C3 6 F 5$6 �9�^3 6 �*Ü�:jýr�<� 7 �*>�2 F �<��� 6 F 7f� � � 3��<2��z3 6 �
>�0��9��ù�ú/2
>�0 . �<2Ì�<2 7 �X� � 2 7f� �I��� � �<2�� 6 � ��7b� � � 3��<2��JRP> � &�:�� � � 6 2?>�0 ;e6�;�7 � ; 4 - F 5$6 ���.ûZú/4 ü ú/2N�<2jÿ
7 �<2k�C0U4 6 F ��6 � � �<2�� 6 2�3��<4»4
>�2 ;�6 � ü � � 3 � > F ÿ[2jÿ 3 � ú ü >�0	�Á� 6 2N�<2È>�2�3�� � �<2 ûP2Cú 7 �<2
ù=� ��; �9� 6 �<: 7 �

"�0����f3�> ; 3 þ 2?>�4 6�; �9�N��_�� � �?> 5$7 �<2 5V8/;�;�7�;�6 �9�b&�:H� ��� >/���N�<2���"�:�: 6$5 3	0�2 F qAp � qAÍ ��� 6 F 7
3��<2 T�þY;�7 �<4K�C0 ;�7 >�2�3��C0c�&� F 6 2�2c3�� � "�2 � �<2�3	0�2 F ��3 6 �µ"�:�: 6$5 3	0�2 F qAp � q<¼,;�7 � 5$5$7 3��<2
ivú/2 6$7 ú ���l8 � � �<2�3M� 6 2N� ;�;Mü?8�7 � � �<2#�H� 6$7Mü 0�2�� 7 � ; 3�� � "�0 ; �'&�� � 0�2 F 3�� �z� ú/2 7 > 6 2N� � �?>��X�<2jÿ
" ü�ü�5$6 �/> 7�6 ú/2c3�> � �½j 6 �#>�0���� 6 2�"�:�: 6$5 3	0�2 F qAp � qAÍ*;�6 2�3Q3 6 ��ûP2Cú 7 �<2c3�� � ß�:�� ��;�6 ��� 7 ÿ
5$6 �����=� 6$7 �?> 5 :�� �J8 ��2 5$6 ��� �16 � 6 4¸R�� ;�6 F 2 ;Mü �<� 6 W�� 6 � ��7 �<25ûZú/4 ü ú/2N�<2 7 �<2�3 6 > F � >�4K4 � "�:jÿ
; �9��2 6$7�7lqAp � Í � p "�:�:�� qAp � Í �J>�2 F �xú � 3	2N� 7 ��" 5$5 ���<2 7 �X� � 2 7 �<2
��0 F ��6 `�� � � � 3��<2K3	0 � ��� � ��� 6 ÿ
5 �_0�2�3G"�2��Ì>�� 5 3�� � "�0	� � 0	��� F �<�=�<2�2���� 6 �9��2N� 7 � � > 7 & ��5$6 ��� � � � 3��<2�>�0����G2N�<0o� � ���<0 F 7 �ûZú/4 ü ú/2N�<2 7 �<2�0�2�3G4 6 F ��6 � � �<2�3��,û7ú/4 ü ú/2N�<2 7 �<2 F �<4 8�.
6 � � �<4À2N�<0N�<2B"�0	�X�<2 7 �?> 5$7�; ÿ
ú ��7 >�0 7 ú/4
> 7�6�; �9�Q3�> � F � ;�7 � 5$5$7 �



p�¼=Î t���vdw<xzy�{U|A}�~L�_�
��y��_���z�K�kwa��y�w���y���xzy��z�_�#�l{��e�1way���x_�z�Pway

"�:�: 6$5 3	0�2 F qAp � qAÍ	Ô�� >�0	�'��� 6$7 ÿ ivú/2 6$7 ú �µ� ù�ú � 3�� � "�0 ; �'&�� � 0�2 F �

XQY%ZB[#\K]!^�_;`Bab]!Y'ced
f1g�h#ie_;ZB`ja%k�gmlnh#cjZK\jk�^�^�Y'g'opd'k!Zrq�k�cKa�h#^�\jk�g%ZsZjt�k�_;`Ba%k�cK\ud'k�cwvyx#z
g'_�\jx{c|d
_;k~}Gcjx{o"cBh#ieish#�'^�[#Y
��k"���2�'^�h#Y
��t'cjx{\jx{��x{^�^;kr���{g'g%k�g�_�gy�%x{cKi���x{g��	k!�1Y%k�g']�d
_�h�z
o"cBh#ieiwk�g�h#g'o�k�]�k�_�o"\|��k�cjd'k�g�����gy�I�'�'_�^;d
Y'g'o����
������_;ZK\?d%h{Z?o�k�g%k�cK_;k�cK\jkw�	k!�1Y%k�g']�d
_�h�z
o"cBh#iei�]!Y�Zjk�a%k�g��	d%h{Z�d'k�i�q�x{cKo:h#g'oU�M �x{g'\Bh#_�g%k�cMzC¡Gg1\K^�h{d'k�g
¢nk�g1\jZKt'cK_;`ja1\��
_�g�d'k�i�k�_�g
 �x{g:\Bh#_�g%k�c�h#Y%Z£k�_�g%k�i¤�	`Ba'_¦¥�k�g:\K^�h{d'k�guY'g%dU§'��k�c£k�_�g%k©¨�cK§%`j��k�Y'g%dUk�_�gr�2ª?q«_�grk�_�g%k�i
¨�^;x1`B��\KcBh#g%Zjt�x{cK\K_;k�cK\I�¬_�cjd��

­�®|¯�° ±�²7³5´¶µu·U¸j¹»ºU·r¼¾½¿´¶Àm´¶²QÁQºr·U³
XQ_;k�^�d
_;k!Zjk�cI�1\KY%d
_;kn�Âh#cIh#g'a�h#g%dÃk�_�g%k!Z¬o"cj�{Ä�k�cjk�gÅcjk�h#^�_�\B[#\jZj��k�]�x{o�k�g%k�gy}Gcjx#ÆMk��	\jk!ZÂ��k!ZK\Mz
]!Y%ZK\jk�^�^;k�g��'_�g1�¬_;k���k�_�\?d
_;k|_�gÇd
_;k!Zjk�c5�IcK��k�_�\5k�g1\C�¬_;`j��k�^�\jk�g�È2x{g']�k�t'\jkÉ�Ê§'c5d
_;knËIk�h#^�_;ZK_;k�z
cKY'g'owo�k!k�_�o"g%k�\2Zj_�g%d��

l?_;keÌI��k�cK\KcBh#o"Y'g'oÇd'k!Z~l?k!Zj_�o"g%Zn]!Y'cÉ�Ciet'^;k�iwk�g1\Bh#\K_;x{g�_�gpl|kÍÆjh!fy��h#cÉg�h{`Ba�k�_�g%k�c
vyx1d'k�^�^�_;k�cKY'g'ow��x{iÎ�Ig%ZBh#\K]|a%k�c5k�_�g
�-h{`ja��'�¬Y'cjd'k�ÆKk!d'x1`BaÅd
Y'cj`jaÇd'k�gÏg%x	`jaÅcjk�^�h#\K_���o�k�z
cK_�g'o�k�gsËIk�_¦��k�o"cBh{dwl|kÍÆjh!f
ZGY'g%dwd'k!ZG]!Y'o�k�a%�{cK_�o�k�gÅ �x{iet'_�^;k�cjZ�a'_�g%Zj_;`ja:\K^�_;`BaÏ��k!ZK\K_�ieiU\jk�c
�?ZKt�k��	\jkrish#g%`ja'ish#^©k�cjZB`ja:��k�cK\���¨Âk!Zjx{g%d'k�cjZÉZj\j�{cjk�g%d���k�_Gd'k�cna�[#Y
Ð%o�k�g��Ig:��k�g%d
Y'g'o
�¬_�cK�	\jk�gyZK_;`BaÇg%k��7k�gyd'k�g�^�h#g'o�k�g� �x{iet'_�^�_;k�cKY'g'o�Zj]�k�_�\jk�gpd
_;k~��k�g'_�oÏh#Y%ZjZDh#o�k��1cB[���\K_�o�k�g
�%k�a'^;k�cKiwk�^;d
Y'g'o�k�gmd'k!Zw �x{iet'_�^;k�cjZwh#Y%Z���Zjxyd%h{ZjZ~�	_;k�^5X�k�_�\r_�gÑd%h{Zrl?k��'Y'o"o"_�g'o�_�g1��k�z
ZK\K_;k�cK\���k�cjd'k�gÏi~Y%ZjZj\jk"�:l|x1`Ba�d
_;k!ZBk2v�[#g'o�k�^��¬Y'cjd'k�g�]!Y'i�o"cjx{Ä�k�gÏÒ�k�_�^���k�o"^;k�_�\jk�g%d�]!Y
d
_;k!Zjk�iÓ}�cjx#ÆMk��	\��7k�a%x{��k�gsx	d'k�c©k�_�g%k¬q�k�cK�7k!ZjZjk�cKY'g'o~��x{g']�k�t'\K_;x{g%k�^�^�k�g1\C�¬_;`j��k�^�\��
��g%ZKo�k�z
ZBh#iU\|k�cKa�[#^�\nd'k�cn}Gcjx{o"cBh#ieie_;k�cjk�cÉk�_�g�Ôpk�cK�	]�k�Y'o%��d%h{Z?_�a'iÕa'_�g%ZK_;`Ba:\K^�_;`ja�q�k�cK\jk�_�^�Y'g'o%�
Ö?k���k�g'^�[#Y
Ð%o"��k�_�\eY'g%d×}�k�cjZj_;ZK\jk�g']Åk�_�g%k�ZBk�a'cro"§'g%Zj\K_�o�k��I�%ZK\KcBh#�	\K_;x{g%Zjk���k�g%kÃh#g1�'_;k�\jk�\
Y'g%dÅd
_;knØIiwZjk�\K]!Y'g'osZjk�_�g%k�cI��d'k!k�gÅ��k�cjk�_�g
�-h{`ja1\��

lnh{Z©d
Y'cj`Ba��Ig�h#^�f	ZBk¬Y'g%dsl|k!ZK_�o"gsk�g1\C�¬_;`B��k�^�\jknv�x	d'k�^�^%��x{g'g:\jkId
Y'cj`jaÏd
_;k5d'k�c�vyx#z
d'k�^�^�_;k�cKY'g'oÏZjk�a'c5g�h#a%k�^�_;k�o�k�g%d'k�g�È2x{g']�k�t'\jkU��x{g�l|kÍÆjh!fÅh#^;Z2k�_�g%ZMz-]!Y
zCk�_�g%Z|¨¬h#Y't'^�h#gÅ��§'c
d
_;kÂ�Ciet'^;k�iwk�g1\K_;k�cKY'g'oUh#g'o�k���k�g%d'k�\©��k�cjd'k�g��"lnh#a%k�c¶o:h#�uk!Z£�7k�_	d'k�cGØIiwZjk�\K]!Y'g'o|��k�_�g%k
��x{g']�k�t'\KY%k�^�^;k�g�}Gcjx{�'^;k�iwk"�QZBx{g%d'k�cKgÇ^;k!d
_�o"^�_;`jayZjx{^;`ja%k"�Qd
_;kUh#Y
��d'k�gÇËIk�_¦��k�o"cBh{dÅl|kÍÆjh!f
Z



|A}�~¦Ù)~,y��b�XydÇl�_w��¡�J�_��Çlyb��y��@x_�z�#� p�¼�q

"�:�: 6$5 3	0�2 F qAp � q<¼�Ô�� >�0	����Ú 6$7 ÿ ivú/2 6$7 ú �µ���X8 � � Ú<2�3B3'Ú � "�0 ; �'&�� � 0�2 F �

]!Y'cK§%`j�	]!Y
��§'a'cjk�gÅ��h#cjk�g��%l?Y'cj`BaÅd
_;k?Û�k�Ü	_��'^;k?q�k�cK\jk�_�^�Y'g'osd'k�c5ÈIx{iet�x{g%k�g1\jk�g��"ÆKkIg�h{`Ba
Ý cK\¶d'k�c¶��g%ZK\Bh#^�^�h#\K_;x{g��#��x{g'g:\jkÂd'k�cG�IY
�Ê�Âh#g%d~��§'c¶d
_;k�k�g1\M��k�cKg1\jk¬È2x{iei~Y'g'_��"h#\K_;x{gsZK\Bh#cK�
�7k�o"cjk�g']!\U��k�cjd'k�g��£l?Y'cj`Ba×d
_;k�v��{o"^�_;`Ba'��k�_�\ed'k�crv�_�o"cBh#\K_;x{gÞ���{g'g%k�g«d
_;k�È2x{iei~Y'g'_¦z
�"h#\K_;x{g%ZKt
��h{d'krZjx{o:h#c?]!Y'cnß�h#Y
�Ê]�k�_�\|g%x	`ja�x{t'\K_�ie_;k�cK\|��k�cjd'k�g���l?_;kUÖ?x{\C��k�g%d
_�o"��k�_�\Éd'k�c
Ö?k���k�g'^�[#Y
Ð%o"��k�_�\?��x{g'g:\jkUo"Y'\Id
Y'cj`Ba�d
_;kÉ�	_�cK\KY%k�^�^;k�g�}Gcjx{]�k!ZjZjx{cjk�g�h#�'o�k��'_�^;d'k�\I��k�cjd'k�g
Y'g%dyd
_;k~�IY%ZKg:Y'\K]!Y'g'oÃd'k�cIÖ?k��7k�g'^�[#Y
Ð%o"��k�_�\|d
Y'cj`Ba�h{Zjf1g%`Ba'cjx{g%krÈIx{iei~Y'g'_��"h#\K_;x{g�_;ZK\
Zjk�a'c?k�_�g
��h{`BaÇiw�{o"^�_;`ja��7l?_;kÉ}£k�cjZK_;ZK\jk�g']r��x{g'g:\jkrd
Y'cj`ja�d
_;k~vy�{o"^�_;`ja'��k�_�\|d'k�c2iwx	d
Y'^�h�z
cjk�gÑ�2�%ZKt7k�_;`ja%k�cKY'g'o�d'k�cr�1_�cK\KY%k�^�^;k�g«}Gcjx{]�k!ZBZjx{cjk�gbh#^;ZU¡G_�g'a%k�_�\u^;k�_;`Ba:\e�7k���k�cK�
ZK\jk�^�^�_�o"\
��k�cjd'k�g��

l|k�cw_�gàd'k�gbq�x{cBh#cK��k�_�\jk�gà��x{gmZjd%á?iâ��k!Zj\Ko�k!ZK\jk�^�^�\jkÅ¨�cKY%`ja¿]!�¬_;Zj`ja%k�gã �¨5�×Y'g%d
Ò¬ß����'��k�cKY'cjZDh{`ja:\|d
Y'cj`jayd'k�gÇ¡G_�g%ZBh#\K]~��k�cjZj`ja'_;k!d'k�g%k�c|Ò�k!`Ba'g%x{^;x{o"_;k�g«ä�¡©å�¨æ�	Z���  Ý Ë¬z
¨Â�|ç��¶��x{g'g1\jkÅd
Y'cj`ja¿d'k�gb¡G_�g%ZBh#\K]Å��x{gbl|kÍÆjh!f×��k!Zjk�_�\K_�o"\e��k�cjd'k�g���l?Y'cj`jaml|kÍÆjh!f×_;ZK\
k!Zuiw�{o"^�_;`jaæh#^�^;k Ý �
ÆMk��	\jkÏY'g�h#�'a�[#g'o"_�o���x{g«_�a'cjk�c�}�x"ZK_�\K_;x{gmY'g%d«v�x{�'_�^�_�\B[#\w_�i¾�1f1z
ZK\jk�iÅ�Qk�_�g'a%k�_�\K^�_;`ja�d
Y'cj`ja�d
_;k~¨Âk�g1Y'\K]!Y'g'o�ZjZj`ja'g'_�\K\jZj\jk�^�^;ked'k!Z| �¨5�Åh#g']!Y%Zjt'cjk!`ja%k�g�Y'g%d
]!Y�iwx1d
_¦Ð%]!_;k�cjk�g��7��x{��k�_�d
Y'cj`Bapd%h{ZnÈ2x{g']�k�t'\Éd'k!Z|�	_�cK\KY%k�^�^;k�gp}Gcjx{]�k!ZjZjx{cjZnd
_;kuÈIx{g%ZK_¦z
ZK\jk�g']Ãh#^�^;k�crlnh#\jk�g«h#Y%`jaÑ�7k�_©o"^;k�_;`ja']�k�_�\K_�o�k�ièXQY'o"cK_¦¥¿d
Y'cj`jaÑiwk�a'cjk�cjkÏ¨Âk�g:Y'\K]�k�ced'k!Z
 �¨5��Y'g%dÃß�x{o"_;ZK\K_��	��x{iet7x{g%k�g:\jk�g�d'k�c2Ò¬ß���_�ieiwk�c2Zj_;`ja%k�cKo�k!ZK\jk�^�^�\I�'^;k�_��'\��

��g%ZKo�k!ZBh#iU\2^�[{ZjZK\5Zj_;`ja�ZDh#o�k�g���d%h{ZjZ5d
_;k~_�gÇl|kÍÆKh�fÏo�k!Zjk�\K]!\jk�g�¡GcK�Âh#cK\KY'g'o�k�g�_�gÇd
_;k�z
Zjk�ié}�cjx#ÆMk��	\~k�cM��§'^�^�\É�¬Y'cjd'k�g�Y'g%dpd
_;k��1\KY%d
_;ke��§'c~h#^�^;kw¨Âk�\jk�_�^�_�o"\jk�gÞk�_�g�¡GcM��x{^�oÇ�Âh#c��
��g%ZK��k!ZBx{g%d'k�cjk2a�h#\ÂZK_;`jaÃd%h{ZÂÈ2x{g']�k�t'\2h#^;Z�Zjk�a'cÂk�cM��x{^�o"cjk�_;`BaÅk�cK�¬_;k!Zjk�g��'h#Y%`jaÏ��k�g'gÃZK_;`Ba
d
_;kI��x{g'�1cjk�\jk?Ø2iwZBk�\K]!Y'g'oUg%x	`ja���k�cK��k!ZBZjk�cKgs^�[{ZjZj\��:��g%ZK��k!ZBx{g%d'k�cjk5�"h#g'g�d
_;kI�Cg1\jk�o"cBh#\K_¦z
x{gr��x{g~q�k�cK\jk�_�^�Y'g'o%�"Ö?k���k�g'^�[#Y
Ð%o"��k�_�\£Y'g%dU}£k�cjZK_;ZK\jk�g']Â_�gud'k�i»ÈIx{g']�k�t'\�d'k!Z��	_�cK\KY%k�^�^;k�g
}Gcjx{]�k!ZjZBx{cjZ?h#^;Z?k�cM��x{^�o"cjk�_;`Ba���k�]�k�_;`Ba'g%k�\?��k�cjd'k�g��Q�I^�^;krd
cjk�_��?ZKt�k��	\jkn��x{g'g1\jk�gy_�gyd
_;k�z
Zjk�iÕ}Gcjx#ÆKk��1\?ie_�\?d
_;k!ZBk�iÕÈIx{g']�k�t'\nk�_�g'o�k!Zjk�\K]!\|��k�cjd'k�g�Y'g%dyZK\jk�^�^�\jk�g�k�_�g%kUd'k�Y'\K^�_;`Ba%k
q�k�cjk�_�g
�-h{`ja:Y'g'o�_�iÎq�k�cKo"^;k�_;`BaÇ]!YÃa%k�cK���{ieie^�_;`ja%k�g�Ò�k!`ja'g'_���k�g�d%h#c��



p�¼=p t���vdw<xzy�{U|A}�~L�_�
��y��_���z�K�kwa��y�w���y���xzy��z�_�#�l{��e�1way���x_�z�Pway

"�:�: 6$5 3	0�2 F qAp � qAr	Ô +|Ú<2%Ú ��6 Ú ��7 Ú ;_T ÚCáh0%Ú<2��A3 6 > F � >�4



ê ëÑìÓí	îUïyðòñ�ó

ô õ÷ö�ø�ù ù úüû ø ø�ö�ö�õ÷ûèý õ÷û÷þ ÿ õ÷ö����������

	�

��	 ������������������������� ��!
"�#%$'&)(*#%$�+,$'-/./-102$'#43/5768-:92(*#%$<;�=>3?5@#%ACBD&4EF=FGIHJ$'-13C$'#4&43C$'-
KDL8MN3O5768-C$�+1P*+13C$'QR$�S�ETHJ$'-C$'#4=*MU6WV
ACXY$'=[Z�.�=Y+,6831S�\FEF=FBD3@XF#%$'-]M_^F-�#%+13:9D5@#%ACX>31#4GJ$<.`+1\2$'BD3C$a(F$'-�b�-CLcGd-,68QeQe#%$'-1EF=FGfHJ$'-13C$'#4&43C$'-
K>P*+13C$'QR$d9F(*#%$`XY$'EF31S�EF3,68GJ$gGJ$'31-C$'=F=h3�0i$'X�68=Y(F$'&43@5j$'-C(F$'=TQ<^Y+C+C$'=[9F(*EF-CA,Xk$'#4=IGJ$�$'#4Gd=Y$lV
3C$�+gm�Lc=FS:$'\F3<S�EY+,68QeQR$'=FS�E*Mn6c+,+C$'=oEF=Y(o(*EF-CACXp$'#4=Y$�GJ$�$'#4Gd=Y$'3C$R./0Y+131-,68BD31#%Lc=oGJ$'QR$'#4=*V
+,68QqS�EI0i$�+CACXF-C$'#40i$'=[ZYr`#%$`02$'31-,6cA,Xh3C$'3C$'=s.`+1\i$'B>3C$a+1#4=Y(ut�$'-13C$'#4&4EF=FGY9Yv`$'0i$'=F&xw8E*yYGdBJ$'#43
EF=Y(kbz$'-C+1#%+13C$'=FSJZ
"�EF=�wcA,XY+13 5@EF-C(F$fXY$'-,68EY+1GJ$�+13C$'&4&43:9)(Y6c+C+�(*#%$�+C$R.`+1\2$'BD3C$eXY$'EF31S�EF3,68GJ$fQe#43<57$'#431GJ$lV

XY$'=Y({Lc-131XYLcGJLc=�68&%$'=}|~$�ACX�68=F#%+1QR$'=}02$'X�68=Y(F$'&43I57$'-C(F$'=[Z@ra6WM_^F-I5@EF-C(F$'=�M_^F- �1$�(F$'=
(*#%$�+C$'-�.`+1\i$'B>3C$�(*#%$I5@#%A,Xh31#4GJ+13C$'=[9�XY$'EF3C$IS�EF-Rt�$'-]M_^FGdEF=FGp+13C$'XY$'=Y(F$'=�|~$�ACX�68=F#%+CQR$'=
BD&x6c+C+1#�yYS�#%$'-13<EF=Y(p02$�+,ACXF-1#%$'0i$'=[Z);�#4=Y$f�YLcBDEY+C+1#%$'-1EF=FG~68E*M�(*#%$�K>\F-,6cACXY$u�h6�Hd6IEF=Y(�(*#%$
EFQ�+1#%$�$'=>3C+13,68=Y(F$'=Y$'=��)$�ACXF=F#4BJ$'=�EF=Y(��?Qe\F&%$'QR$'=>31#%$'-1EF=FGJ$'=�+C\F#%$'GJ$'&43<(F$'-C$'=p��$�(F$'E*V
31EF=FGp#4=�(F$'-fb�-,6W�*#%+u+CL:5@#%$T#4=���#%+C+C$'=Y+CA,X�6WMN3REF=Y(��YLc-C+CA,XhEF=FG�5@#%(F$'-:Z���$'GJ$'=�#4XF-C$'-
0i$�+CLc=Y(F$'-C$'=u;�#4Gd=hEF=FG�MN^F-jHJ$'-13C$'#4&43C$aK>P*+13C$'QR$/(*EF-CACXu#4XF-C$/;�#4GJ$'=Y+,ACX�6WM_3C$'=�b�&x68313]M_Lc-1Q E*V
=�680FX�w8=FGd#4GdBJ$'#43:9[(*PD=�68Qe#%+CACXY$e�)6c(*0�68-1BJ$'#43
EF=Y(~#4XF-C$<M_^F-a+CLc&%ACXY$e�/QeGJ$'0FEF=FGJ$'=oGJ$�$'#4GcV
=Y$'3C$'=�K>#%ACXY$'-1XY$'#43C+1QR$�A,X�68=F#%+1QR$'=[9J0�6c+C#%$'-C$'=�XY$'EF31S�EF3,68GJ$�=�68XY$'S�ER68&4&%$j5@#%ACX>31#4GJ$'=R=Y$'EY$'=
�OQe\FEF&%+C$
68E*M�(*#%$�+C$'Q��a$'0F#%$'3/68E*M�(*#%$�+C$'-/K>\F-,6cA,XY$<LD(F$'-�+1#4=Y(I$'=FGRQe#43@#4XF-�HJ$'-1BD=h^F\*M_3:Z
�z^F-@(F$'=u.`+1\i$'B>3�(F$'-�t�$'-13C$'#4&4EF=FGe5@EF-C(F$'=�#4=um
68\F#43C$'&�� (*-C$'#iS�EuEF=>3C$'-C+CACXY$'#%(F$'=Y(F$

m�LcQeQ EF=F#4Bc6831#%Lc=Y+C\F-1#4=FS�#4\F#%$'=[9>(*#%$jEF=Y+131-1EFBD31EF-1#%$'-13C$@ra683C$'=FBJLcQeQ EF=F#4Bc6831#%Lc=[9h(*#%$7m/LcQ�V
Q<EF=F#4Bd6831#%Lc=R^F0i$'-jK>3C$'&4&4HJ$'-131-C$'3C$'-�EF=Y(e(*#%$�EF=FQe#4313C$'&40�68-C$/�/0*�1$'B>31BJLcQeQ EF=F#4Bc6831#%Lc=fXY$'-]V
68EY+1GJ$:68-10i$'#43C$'3�EF=Y(T68=kBJLc=FBD-C$'3C$'=T|~$�ACX�68=F#%+1QR$'=sEF=h3C$'-C+1EYA,Xh3:Z
ra$'-�.`+1\i$'B>3@(F$'-�v`$'02$'=F&xw8E*yYGdBJ$'#43��_m
68\F#43C$'& ÍJ� BJLc=F=>3C$
#4=T(*#%$<(*-C$'#���$'-C$'#%ACXY$<v`$lV

0i$'=F&xw8E*yYGdBJ$'#43k(*EF-CACX{�`68-C(*5�68-C$�L>(F$'-�b�-CLcS:$�+C+C$d97=Y$'0i$'=F&xw8E*yYGJ$�m�Lc=h31-CLc&4&��Y^Y+,+C$�EF=Y(
Lc0*�1$'B>3]V�0FS�5
Z�BJLcQe\iLc=Y$'=h3C$'=>0�6c+1#%$'-13C$�v/$'0i$'=F&xw8E*yYGdBJ$'#43<EF=>3C$'-13C$'#4&43 EF=Y(o(*#%$�+,$R��=>3C$'-]V
3C$'#4&4EF=FGf68=FX�68=Y(THJLc=IBJLc=FB>-C$'3C$'=~|s$�A,X�68=F#%+1QR$'=TEF=>3C$'-1Q�68EY$'-13/57$'-C(F$'=[Z
�z^F-)(*#%$7bz$'-C+1#%+13C$'=FS75@EF-C(F$'= #4=�m
68\F#43C$'&D `(*#%$�EF=Y+131-1EFBD31EF-1#%$'-13C$�b)$'-C+C#%+13C$'=FSJ9W(*#%$j(Y6WV

3C$'=Y+131-1EFBD31EF-10�6c+1#%$'-13C$ebz$'-C+1#%+13C$'=FSeEF=Y(�(*#%$ Lc0*�1$'BD3CLc-1#%$'=h31#%$'-13C$Rbz$'-C+1#%+13C$'=FS�#%(F$'=h31#�yYS�#%$'-13
EF=Y(k$'0i$'=*Mn68&4&%+�(*EF-CACXTBJLc=FBD-C$'3C$
|~$�ACX�68=F#%+1QR$'=sHJLc-1GJ$�+13C$'&4&43:Z
��#%ACX>31#4GJ$�+<;�-1GJ$'0F=F#%+
(*#%$�+,$'-
�7$'31-,6cA,Xh31EF=FGk#%+C3:9�(Y6c+C+`#4=o3?PD\F#%+CACXY$'=oHJ$'-13C$'#4&43C$'=�K>P>V

+13C$'QR$'=�68&4&%$f(*-C$'#�.`+1\2$'BD3C$�0i$'-1^YACB*+1#%ACX>31#4Gd3 57$'-C(F$'=�Q ^Y+C+C$'=[Z[rg680i$'#�Bc68=F=�MN^F-@�1$�(F$'=
(F$'-R(*-C$'#�.`+1\2$'BD3C$u$'#4=¡BJLc=FB>-C$'3C$'-R|~$�ACX�68=F#%+1Q EY+f68EY+1GJ$'5�w8XF&43R5j$'-C(F$'=[9�EF=�680FX�w8=FGd#4G
HJLc=s(F$'-`;�=h3C+,ACXY$'#%(*EF=FGY9i5j$'&%A,XY$ �)$�ACXF=F#4BTMN^F-�(*#%$��]$'57$'#4&%+`68=Y(F$'-C$'=�.`+1\2$'BD3C$gGJ$'5�w8XF&43

�8  Í



�8 d  ¢g£/¤�¥�¦z§�¨�©8ª>«T¬7­¯®D£`°~°s§�±`²*£a®F®z­z±e³´­)±`µ¶£e­¯®D·�¨[¥�¸z¢
5@#4-C(�Z7ra68-,68EY+f5@#4-C(�$'#4=Y$T57$'#431-C$'#%ACXY$'=Y({Lc-131XYLcGJLc=�68&%$���$'X�68=Y(*&4EF=FG�(*#%$�+,$'-u.`+1\i$'B>3C$
Qe#43`XY$'EF3C$<S�EF-/t�$'-]MN^FGdEF=FG�+13C$'XY$'=Y(F$'-g��$�A,XF=F#4BJ$'=o680FGJ$'&%$'#43C$'3:9i(*#%$�(F$'=~b�-CLcGd-,68QeQe#%$lV
-C$'-�S�5@#4=FGd3:9i68&4&%$
(*-C$'#).`+1\i$'B>3C$aS�ET02$'XY$'-1-C+CA,XY$'=sEF=Y(kS�Ek02$'X�68=Y(F$'&4=~EF=Y(k+CLRS�ET$'#4=Y$'-
$'=YLc-1QR$'=sm/LcQe\F&%$l�D#43,w83/02$'#[(F$'-/;�=h3O5@#%ACBD&4EF=FGfHJ$'-13C$'#4&43C$'-gK>PD+13C$'QR$gMN^FXF-13:Z
�OQ¹S�57$'#43C$'=k��$'#4&i(F$'-7./-102$'#4375@EF-C(F$/XF#4=h3C$'-]M_-,68Gd3:9FLc0f(*#%$�+C$g�/-131XYLcGJLc=�68&4#43,w83@S�5@#4=*V

GJ$'=Y(�#%+13:97L>(F$'-ILc0{+1#%ACX{(*#%$�+C$~.`+1\2$'BD3C$s=F#%ACXh3k(*EF-CA,Xº$'#4=Y$~GJ$�$'#4Gd=Y$'3C$~./0Y+131-,68BD31#%Lc=
S�EY+,68QeQR$'=*MU6c+C+C$'=oEF=Y(o(Y6c(*EF-CA,X�HJ$'-C$'#4=*Mn6cA,XY$'=p&x6c+C+,$'=[Z�r/#%$���$�Lc0�6cACX>31EF=FG�68E*M@68=Y(F$lV
-C$'=��g$'0F#%$'3C$'=u(F$'-�KDL8MN3O5768-C$�$'=>3?5@#%ACBD&4EF=FG�&%$'GJ$'=u(*#%$�t�$'-1Q EF31EF=FG�=�68XY$d9>(Y6c+C+�02$'#2$'#4=Y$'-
$'-]MnLc&4Gd-C$'#%ACXY$'=º"�EY+,68QeQR$'=*Mn6c+,+1EF=FGp$'#4=Y$k0i$'31-,wcACX>31&4#%ACXY$st�$'-C$'#4=*Mn6cA,XhEF=FG�S�E�$'-1-C$'#%A,XY$'=
#%+13:Z*./&%+@�7$'#%+C\F#%$'&�5@EF-C(F$g(F$'-�bz68-,6c(*#4GdQR$'=>5j$�ACXY+,$'&�HJLc=k(F$'-@\F-CLcS:$�(*EF-,68&%$'=kS�EF-�Lc0*�]$'B>V
3CLc-1#%$'=h31#%$'-13C$'=�b�-CLcGd-,68QeQe#%$'-1EF=FGs68=FGJ$lM_^FXF-13:92(F$'-g+1#%A,Xo(*EF-CACXo(*#%$R"�EY+,68QeQR$'=*Mn6c+,+1EF=FG
(F$'-�./+C\2$'BD3C$jrg683C$'=FX�68&431EF=FGY9J�YEF=FB>31#%Lc=Y+10i$�+CA,XF-C$'#40FEF=FG<EF=Y(RK>31-1EFB>31EF-:9d(*#%$7#4=e(F$'-¯\F-CL8V
S:$�(*EF-,68&%$'=�b�-CLcGd-,68QeQe#%$'-1EF=FGRLc-131XYLcGJLc=�68&�0i$'X�68=Y(F$'&4375j$'-C(F$'=uQ<^Y+C+C$'=[9hS�EFQ»m/Lc=FS:$'\F3
(F$'-<ma&x6c+C+,$eACX�68-,68BD3C$'-1#%+1#%$'-C$'=p&xwc+C+C3��_+1#%$'XY$e.�0Y+,ACXF=F#4313�¼dZ½� � Z[r`#%$et�Lc-13C$'#4&%$�(*#%$�+C$'- "�E*V
+,68QeQR$'=*MU6c+C+1EF=FGf5768-C$'=o68EY+1-C$'#%ACXY$'=Y(�9i+CLR(Y6c+,+�Q�68=T0i$'X�68EF\F3C$'=~Bc68=F=[9�(F$'-/b¯68-,6c(*#4GcV
QR$'=h57$�ACXY+C$'&2X�680i$�+1#%ACX[9c31-CLc31S/(F$'-��7#4=Y(*EF=FG 68=�./&43C+1PD+C3C$'QR$d9c5j$'#431GJ$'XY$'=Y(fHJLc&4&%+13,w8=Y(*#4G
HJLc&4&4S:LcGJ$'=[Z
�@6c+1#%$'-C$'=Y(k68E*M);�-1BJ$'=F=h31=F#%+C+C$'=~68=Y(F$'-C$'-��YLc-C+CACX>EF=FGJ+1HJLc-1X�680i$'=[9Y#4=Y+10i$�+CLc=Y(F$'-C$a(F$'-

;�=>3?5@#%ACBD&4EF=FG~HJLc=�t�$'-13C$'#4&4EF=FGJ+1QR$�ACX�68=F#%+CQR$'=�Qe#43gEF=FQe#4313C$'&40�68-C$'-R�/0*�1$'B>31BJLcQeQ EF=F#�V
Bd6831#%Lc=��NBJLc=FBD-C$'31#%+1#%$'-13g68Q���$'#%+1\F#%$'&¯;�QR$'-,68&%( � EF=Y(s(F$'-/BJLcQe\2Lc=Y$'=>3C$'=h0�6c+1#%$'-13C$'=pv`$lV
0i$'=F&xw8E*yYGdBJ$'#43e�_$'=>3?5@#%A,BJ$'&43<68&%+�BJLc=FS:$'\F31#%Lc=Y$'&4&%$e;�-157$'#43C$'-1EF=FGk(F$'-aK>\F-,6cA,XY$�;�#�¾i$'& � +CL8V
5@#%$�68EY+)(F$'-zr/#%+CB>EY+C+C#%Lc=�68EY+z(F$'-);�=>3?5@#%ACBD&4EF=FG<(F$�+z¿�|~���_(F$'-)#4=��h6�Hd6�+C3,68=Y(Y68-C(*Q�w8Àd#4G
$'#4=FGJ$�+C$'31S�3C$'=u$'=h3]Mn$'-1=h3C$'=�m�LcQeQ<EF=F#4Bd6831#%Lc=I(*EF-CACXIK>3C$'&4&4HJ$'-131-C$'3C$'- � 9>(Y68-1GJ$�+13C$'&4&43j#4=Rm
6WV
\F#43C$'&zÁ*9�5@EF-C(F$<$'#4=~$'#4GJ$'=Y$'-/./=Y+,6831S $'=>3?5@#%ACBJ$'&43:Z[�`-1EF=Y(*&%$'GJ$'=Y(F$'-<�a$�(Y68=FBJ$ (Y6802$'#)#%+13
$'#4=Y$�=Y$'E�$'#4=FGJ$lM_^FXF-13C$R��=>3C$'-C+CACXY$'#%(*EF=FGsS�5@#%+CACXY$'=p&%LcBc68&%$'=oEF=Y(o$'=>3]M_$'-1=>3C$'=�¿�$lMn$'-C$'=*V
S:$'=TEF=Y(s$'#4=Y$
�/=h3C$'-13C$'#4&4EF=FG�HJLc=~�/0*�1$'B>3C$'=sS�ET#4=T+1#%A,XTGJ$�+CA,XF&%Ld+C+C$'=Y$'=��`-1EF\F\i$'=[9Y(*#%$
HJLc= �]$'57$'#4&%+jHJLc=I$'#4=Y$'-�.�EY+1MN^FXF-1EF=FGJ+C$'#4=FXY$'#43�HJ$'-15�68&43C$'3@5j$'-C(F$'=[Z*r`#%$�+C$/./EY+]M_^FXF-1EF=FGJ+]V
$'#4=FXY$'#43:9dHD#4-131EY$'&4&%$'-�b�-CLcS:$�+C+CLc-�GJ$'=�68=F=>3:9h+CLc-1Gd3zM_^F-�(*#%$�m�Lc=Y+1#%+13C$'=FS/(F$'-�&%LcBc68&%$'=R$'0i$'=Y+CL
5@#%$a(F$'-@$'=h3]Mn$'-1=h3C$'=T¿/$lM_$'-C$'=FS:$'=T68E*M¯�/0*�1$'BD3C$`(F$'-@HJ$'-15�68&43C$'3C$'=~�`-1EF\F\i$dZ*r/#%$�+,$`m/Lc=*V
+1#%+13C$'=FS�Bd68=F=R68EYACX�EF=h3C$'-�v`$'02$'=F&xw8E*yYGdBJ$'#43:9h|T#4Gd-,6831#%Lc=�EF=Y(ebz$'-C+1#%+13C$'=FS@GJ$'57w8XF-1&%$'#%+C3C$'3
5j$'-C(F$'=[Z)r`#%$�+C$�+
m�Lc=FS:$'\F3�5@EF-C(F$e#4=pm
68\F#43C$'&7ÂI$'=h3O5@#%ACBJ$'&43�EF=Y(�+C$'#4=Y$R¿/$:68&4#%+1#%$'-10�68-]V
BJ$'#43@5@EF-C(F$a#4=I(F$'-���QR+,$'31S�EF=FGe#4=�$'#4=Y$'-�68E*M¯�h6�Hd6�0�6c+1#%$'-C$'=Y(F$'=IHJ$'-13C$'#4&43C$'=Tb�-CLcGd-,68Q�V
Qe#%$'-C+1\F-,6cA,XY$�=�68QR$'=Y+er`$Ã�C6�PpGJ$'S:$'#4Gd3:9�(*#%$f#4=�m
68\F#43C$'&/ÄkHJLc-1GJ$�+13C$'&4&43�5@EF-C(F$dZ�;�#4=F#4GJ$
.`+1\2$'BD3C$a(F$'-��?Qe\F&%$'QR$'=>31#%$'-1EF=FG�5@EF-C(F$'=k#4=km
68\F#43C$'&zÅ�(Y68-1GJ$'&%$'Gd3:ZY;�#4=Y$g./0FGd-C$'=FS�EF=FG
S�Ek=�68XY$'&4#%$'GJ$'=Y(F$'=�68B>31EY$'&4&%$'=T��Lc-C+CACX>EF=FGJ+,68-102$'#43C$'=~MU68=Y(�#4=km
68\F#43C$'&j¼ Î ./EY+C(*-1EYACBiZ
�OQÆ(*-1#4313C$'={��$'#4&a+CA,XF&4#%$'Àd&4#%ACX{5@EF-C(F$sHJ$'-C+1EYACX>3:97(F$'=�va6cACXh57$'#%+IS�EÇM_^FXF-C$'=[97(Y6c+C+

$'#4=oGJ$�$'#4Gd=Y$'3C$�+<m/Lc=FS:$'\F3
GJ$lM_EF=Y(F$'=o5@EF-C(F$dZ[rg6WMN^F-a5@EF-C(F$'=�#4=�m
68\F#43C$'&�¼d¼�BJLc=FBD-C$'3C$
��$'#%+1\F#%$'&%$�M_^F-��]$�(F$'=o(F$'-
.`+1\2$'BD3C$�#%+CLc&4#%$'-13gHJLc-1GJ$�+13C$'&4&43:9�0i$'#�(F$'=Y$'=��1$'5j$'#4&%+
(Y6c+
m/Lc=*V
S:$'\F3@(F$�+7H>#4-131EY$'&4&%$'=Ib�-CLcS:$�+C+,Lc-C+�S�EF-7�OQe\F&%$'QR$'=h3,6831#%Lc=T$'-]MnLc&4Gd-C$'#%ACXIHJ$'-157$'=Y(F$'3@5@EF-C(F$dZ
./=Y+CACXF&4#%$'ÀJ$'=Y(�5@EF-C(F$k#4=�m
68\F#43C$'&�¼:�o$'#4=ÇGd-CÈcÀJ$'-C$�+���$'#%+1\F#%$'&`68EY+�(F$'QÉ��$'-C$'#%ACX�(F$'-
#4=Y(*EY+131-1#%$'&4&%$'=�b�-,6W�*#%+�HJLc-1GJ$�+13C$'&4&43:9�02$'#z(F$'Q�(Y6c+/$'-,68-102$'#43C$'3C$�m�Lc=FS:$'\F3a(F$'-�HD#4-131EY$'&4&%$'=
b�-CLcS:$�+C+,Lc-C$'=IMN^F-`68&4&%$g(*-C$'#�./+C\2$'BD3C$aGd&%$'#%ACXFS:$'#431#4GfXY$'-,68=FGJ$'S:LcGJ$'=s57$'-C(F$'=TBJLc=F=h3C$dZ
"�EY+,w831S�&4#%A,X{S�E�(F$'=�t�Lc-13C$'#4&%$'=º(F$'-k"�EY+,68QeQR$'=*MU6c+C+1EF=FGÇ(F$'-�(*-C$'#a.`+1\i$'B>3C$Tt�$'-]V

3C$'#4&4EF=FGY9[v`$'02$'=F&xw8E*yYGdBJ$'#43 EF=Y(�bz$'-C+1#%+13C$'=FSRS�Ep$'#4=Y$'QÊm�Lc=FS:$'\F3<BJLc=F=>3C$'=�$'#4=F#4GJ$e57$'#�V
3C$'-C$�t�Lc-13C$'#4&%$�XY$'-,68EY+1GJ$:68-10i$'#43C$'3
5j$'-C(F$'=[Z���$'#�$'#4=Y$'-aGJ$'31-C$'=F=h3C$'=���$'X�68=Y(*&4EF=FGk(*#%$�+C$'-
.`+1\2$'BD3C$`#%+13@$'#4=Y$
|s#4Gd-,6831#%Lc=I=hEF-�Bd68EFQËQRÈcGd&4#%ACXsEF=Y(�\F-,68B>31#%+CA,XY$
�/QR+C$'31S�EF=FGJ$'=I5@#%$
(*EF-CACXst�L:Ph68GJ$'-/5j$'#%+C$'=~(F$'EF31&4#%ACXY$<va6cACX>3C$'#4&%$�68E*M19F(*#%$g#4=T./0Y+CA,XF=F#4313/�*Z½�*Z Í 68E*M_GJ$'S:$'#4Gd3



©8ª>«ÍÌF«I£e­�®D·�¨[¥'¸z¢ �8 hÁ
5@EF-C(F$'=[Z[r`EF-CACX�(*#%$f"�EY+,68QeQR$'=*MU6c+C+1EF=FGIHJLc=�#4=�+1#%A,XoBJLc=Y+1#%+13C$'=>3C$'=��/0*�1$'B>31Gd-1EF\F\i$'=
EF=Y(�(*#%$�K>#%A,XY$'-1EF=FGÇ(F$�+�BJLc=Y+1#%+C3C$'=h3C$'=}"�EFGd-1#�¾i+uS�5@#%+CA,XY$'={(*#%$�+C$'=�5�68-I$�+�QRÈcGd&4#%A,X[9
$'#4=Y$'=R$'#4=*MU6cACXY$'=�|~$�ACX�68=F#%+1Q EY+�M_^F-�(*#%$�|T#4Gd-,6831#%Lc=RS�ER$'=>3?5@#%A,BJ$'&4=[9>(Y68-1GJ$�+13C$'&4&43�#4=R./0*V
+CA,XF=F#4313@ÄDZ  YZ>r/#%$/|sLD(F$'&4&4#%$'-1EF=FG�HJ$'-13C$'#4&43C$'-�K>P*+13C$'QR$�Qe#43j|~L>(F$'&4&4#%$'-1EF=FGJ+C+C\F-,6cACXY$'=�5@#%$
�`|s��92#4=o(F$'=Y$'=o(*#%$R"�EY+,68QeQR$'=*Mn6c+,+1EF=FGIS�Ep�`-1EF\F\2$'=�#4=o�YLc-1Q�HJLc=om�LcQe\iLc=Y$'=h3C$'=
HJLc-1GJ$�+C$'XY$'=�#%+13:9�BJLc=F=h3C$�(*EF-CACX¡(*#%$�;�=h3?5@#%A,B>&4EF=FG�$'#4=Y$'-�(*#4-C$'BD3�(Y68-,68E*Ma680F0F#4&%(*0�68-C$'=
;�=>3C+1\F-C$�ACX>EF=FG�#4QÏÎ7L>(F$~HJ$'-10i$�+C+C$'-13�5j$'-C(F$'=[Z@r`EF-CA,Xº(*#%$�+C$s;�=h3C+1\F-C$�A,XhEF=FG�5768-I$�+
68EYACX�QRÈcGd&4#%A,X[9¯&x68E*M_$'=Y(F$kK>P*+13C$'QR$�5@#%$�(F$'-R68E*M/(*#%$�|~L>(F$'&4&%$�680FS�EF0F#4&%(F$'=¡EF=Y(�(*#%$�+C$
68&%+@#4=>3C$'-,68B>31#4HJ$ |sLc=F#43CLc-C$�68E*M¯(Y6c+�HJ$'-13C$'#4&43C$ K>PD+C3C$'QÐS�EIHJ$'-15j$'=Y(F$'=[9�576c+�#4=Tm
68\F#43C$'&
Ñ 0i$�+CACXF-1#%$'0i$'=T5@EF-C(F$dZ
r`EF-CACXo(*#%$R��¾�$'=F&%$'GdEF=FG�(F$�+
KDLcEF-CA�$�A�LD(F$�+RÒÍra$Ã�16:Ps� Î(Î(ÎWÓ 9i(*#%$ ;�#4=F-1#%ACXh31EF=FG~$'#4=Y$�+

��$'0Y+C$'-1HJ$'-C+eS�E¡(*#%$�+C$'QÔb�-CL8�1$'BD3�EF=Y(�(*EF-CA,X�(*#%$ut�$'-CÈ8¾i$'=>31&4#%ACXhEF=FG�#4=¡$'#4=Y$'QÕ�jEYA,X
ÒÍ��LcGJ$'-`¼:ÅdÅdÅ Ó +1#4=Y(f(*#%$/$'=>3?5@#%ACBJ$'&43C$'=km/Lc=FS:$'\F3C$g68&4&4GJ$'QR$'#4=uS�EFGhw8=FGd&4#%A,X�GJ$'Q�6cACXh3@57Lc-]V
(F$'=[9Y+CLe(Y6c+,+�+1#%$
68&%+/�`-1EF=Y(*&x68GJ$
MN^F-@��$'#43C$'-C$'=>3?5@#%A,B>&4EF=FGJ$'=o(*#%$'=Y$'=TBJÈc=F=Y$'=[Z

	�

�]Ö ×¶� ��Ø�Ù,ÚCÛ2Ü
r`#%$k#4=�(*#%$�+,$'-f./-102$'#43R\F-,wc+,$'=h31#%$'-13C$'={m�Lc=FS:$'\F3C$s0F#%$'3C$'=�=YLDACX�b)Lc3C$'=>31#x68&/M_^F-R57$'#43C$lV
-C$g�YLc-C+CA,XhEF=FGJ+]VjEF=Y(I;�=h3O5@#%ACBD&4EF=FGJ+,68-102$'#43C$'=[Z2�OQ»MnLc&4GJ$'=Y(F$'=T+CLc&4&%$'=I$'#4=F#4GJ$
�Ã(F$�$'=�EF=Y(
./=F-C$'GdEF=FGJ$'=<M_^F-)68=Y+CA,XF&4#%$'ÀJ$'=Y(F$j./-102$'#43C$'= GJ$'GJ$'02$'=<5j$'-C(F$'=[Z8;�#4=F#4GJ$j+C#4=Y(g02$'-C$'#43C+�BJLc=*V
BD-C$'3)#4=�b�&x68=hEF=FG<EF=Y(<57$'-C(F$'=eS�EF-�"2$'#43�LD(F$'-)#4=�=�68XY$'-�"�EFB>EF=*M_3¯#4=�(F$'-�./-102$'#43C+1Gd-1EF\F\i$
t�$'-13C$'#4&43C$�K>P*+13C$'QR$R�Nt
KhÝ
K � EFQeGJ$�+C$'31S�3:Z
r`#%$`M_^F-�(*#%$g�?Qe\F&%$'QR$'=>31#%$'-1EF=FGu(F$�+�Î7LcQe\F#4&%$'-C+�HJ$'-15j$'=Y(F$'3C$<�)$�ACXF=YLc&%LcGd#%$ 5768-@M_^F-

(F$'=�v`6cA,Xh5j$'#%+�(F$'-�|�6cACX>0�68-1BJ$'#43R+C$'XF- GJ$�$'#4Gd=Y$'3:9¯$'-157$'#%+13e+1#%ACX¡68&4&%$'-C(*#4=FGJ+�MN^F-�$'#4=Y$'=
\F-,68BD31#%+CACXY$'=Ç;�#4=Y+�6831SI68&%+�S�E�&x68=FGJ+,68QkZ¯r`#%$u#4=�(F$'-e�/QR+C$'31S�EF=FG�HJ$'-15j$'=Y(F$'3C$k|~$'3,6WV
+1\F-,6cA,XY$��/\i$'=Y�h6�Hd6�$'-15@#%$�+`+1#%A,XTS�5768-a68&%+�$'#4=Y$<GdEF3C$��`-1EF=Y(*&x68GJ$d92$'#4=Y$'=sb�-CLc3CLc3OP>\~S�E
$'=h3O5@#%ACBJ$'&4=[9�X�683�6802$'-u(F$'=�Gd-CLcÀJ$'=�va6cACX>3C$'#4&g$'#4=�+CA,XF&%$�ACXh3C$�+���68E*M_S:$'#431HJ$'-1X�68&43C$'=}68=
(F$'=��)68GIS�Eo&%$'GJ$'=[9i#4=Y+C02$�+CLc=Y(F$'-C$�Gd#4&43
(*#%$�+`M_^F-gGd-CÈcÀJ$'-C$erg683C$'#%$'=pLD(F$'-ab�-CL8�]$'BD3C$d9�+CL
(Y6c+C+g(Y6c+<Î7LcQe\F#4&4#%$'-C$'=�$'#4=Y$�+gb�-CL8�]$'BD3C$�+g5@#%$�(F$'Q�#4=�m
68\F#43C$'&�¼:�u0i$�+CACXF-1#%$'0i$'=Y$'=�#4Q
��$'-C$'#%ACXoHJLc=~S�5j$'#%+13C$'&4&4#4GJ$'=�|T#4=>EF3C$'=~&4#%$'Gd3:Zi;�+`X�68=Y(F$'&43
+1#%A,XsXF#%$'-10i$'#�6802$'-a=F#%A,Xh3aEFQ
$'#4=~BJLc=FS:$'\F31#%Lc=Y$'&4&%$�+gb�-CLc0F&%$'Q�EF=Y(T&xwc+C+C3/+1#%A,X~(*EF-CA,X~(*#%$ t�$'-15j$'=Y(*EF=FGIHJLc=~GJ$�$'#4Gd=Y$lV
3C$'=�b¯68-C+C$'-1=�EF=Y(pÎ7LcQe\F#4&%$'-1=p+13,68-1B~0i$�+CACXF&%$'EF=F#4GJ$'=[Z)�a&%$'#%ACXFS:$'#431#4GT&x6c+,+C$'=o+1#%ACXp(Y680i$'#
(*#%$g�Y$'XF&%$'-1QR$'&%(*EF=FGJ$'=~HJ$'-102$�+,+C$'-1=IEF=Y(I(*EF-CACX~.�=FGh680i$g(F$'-/"2$'#4&%$'=F=hEFQeQR$'-g68EY+@(F$'Q
�/-1#4Gd#4=�68&%A�LD(F$<(F$'-C$'=T./E*ÞR=Y(*EF=FGREF=Y(k��$'XY$'0FEF=FGf(F$'EF31&4#%A,XTHJ$'-10i$�+C+C$'-1=[Z
r`#%$
./0F0F#4&%(*EF=FGf(*EF-CA,Xs(F$'=~Î7LcQe\F#4&%$'-a68E*M¯(*#%$
|s#%(F(*&%$'5768-C$ t�L:Ph68GJ$'-`$'-15@#%$�+�+1#%A,X

68&%+)68EY+CGJ$�+1\F-CL>A,XY$'=�$'-]MnLc&4Gd-C$'#%ACX[Zcra$'-1S:$'#43�#%+C3:9�5@#%$j68EYA,X #4Qß$'-C+13C$'= �)$'#4&>(Y68-1GJ$�+13C$'&4&43:9WBJ$'#�V
=Y$
68=Y(F$'-C$g|s#%(F(*&%$'5768-C$gHJ$'-]M_^FGd0�68-:9Y(*#%$`t�L:Ph68GJ$'-�MN^F-@(*#%$�+C$
"�5j$�A,BJ$
#4=I�[$'#%+131EF=FGJ+CEFQ�V
MU68=FGY9D�a$�+CA,Xh5@#4=Y(*#4GdBJ$'#43�EF=Y(fK>3,680F#4&4#43,w837^F02$'-131-C$l¾�$'=�BJÈc=F=>3C$dZ>raLDACX�68EY+�m�LcQe\�6831#40F#4&4#�V
3,w83C+1Gd-1^F=Y(F$'=I5�w8-C$`+C#%ACXY$'-1&4#%ACXk$'#4=Y$a./0F0F#4&%(*EF=FG�EF=FQe#4313C$'&40�68-/68E*M)¿�|~��LD(F$'-@Î@�`¿/�7.
#4=h3C$'-C$�+,+,68=h3:Z¯r`#%$f68E*M�¿/|s�`0�6c+1#%$'-C$'=Y(F$'=���QR+,$'31S�EF=FGJ$'=¡68EY+�(F$'=�b�-CL8�]$'BD3C$'=���68-��aL
EF=Y(ur`LDLc-,6c+131X�6
5j$'#%+C$'=I68E*M�(*#%$��/QR+C$'31S�0�68-1BJ$'#43�68E*M��@6c+1#%+�HJLc=�¿�|~�zXF#4=[Zh./&4&%$'-C(*#4=FGJ+
0F#%$'3C$'3
t�LàPh68GJ$'-�68EYACX�(*#%$e|sÈcGd&4#%A,XFBJ$'#43 (F$'-<�O=h3C$'Gd-,6831#%Lc=�HJ$'-C+CACXF#%$�(F$'=Y$'-�|T#%(F(*&%$'5�68-C$
5@#%$fÎ@�`¿/�7.�9�¿�|~�`L>(F$'-<+,LcGh68-
rgÎ@�`|�Z[rg6c(*EF-CACX�Q<^Y+C+C3C$�+1#%A,Xp$'#4=�31-,68=Y+1\�68-C$'=>3C$'-
"�EFGd-1#�¾k68E*M2ra$Ã�16:PhV?m/LcQe\2Lc=Y$'=>3C$'=u68EYA,Xe^F02$'-�68=Y(F$'-C$�|s#%(F(*&%$'5768-C$@-C$:68&4#%+C#%$'-C$'=e&x6c+C+C$'=[Z
��$'#43C$'-1XF#4= #%+13�S�E
(F$'Q{M_-C$'#dHJ$'-]MN^FGd0�68-C$'= t�L:Ph68GJ$'-]VÃ�`¿��p$'#4=Y$�BJLcQeQR$'-1S�#%$'&4&%$���-,68=Y+]V

68BD31#%Lc=Y+1EF=h3C$'-C+131^F31S�EF=FG�$'-1X�w8&431&4#%ACX[9�68E*Mg(*#%$T6802$'-�68EY+RyY=�68=FS�#%$'&4&%$'=��`-1^F=Y(F$'=�0F#%+1XY$'-



�8 hÂ ¢g£/¤�¥�¦z§�¨�©8ª>«T¬7­¯®D£`°~°s§�±`²*£a®F®z­z±e³´­)±`µ¶£e­¯®D·�¨[¥�¸z¢
=F#%ACX>3�S�EFGJ$'Gd-1#�¾�$'=k5j$'-C(F$'=TBJLc=F=h3C$dZY;�#4=Y$<�?=>3C$'Gd-,6831#%Lc=s(*#%$�+C$'-��)$�ACXF=YLc&%LcGd#%$ Qe#43�r`$Ã�C6�P
BJÈc=F=h3C$~68&4&%$'-C(*#4=FGJ+f$'#4=Y$'=�;�#4=Y+,6831Ss#4=ÇEF=h3C$'-1=Y$'XFQR$'=Y+1BD-1#431#%+CA,XY$'=���$'-C$'#%A,XY$'=�QRÈcGd&4#%A,X
Q�6cACXY$'=[9�+CL�(Y6c+C+@$'#4=Y$
�/=h3C$'-C+1EYA,XhEF=FGu(*#%$�+C$'-�|sÈcGd&4#%A,XFBJ$'#43`68&%+�HD#%$'&4HJ$'-C+1\F-C$�ACXY$'=Y(s$'#4=*V
GJ$�+CA,X�w831S�3�5j$'-C(F$'=sBc68=F=[Z
ra$'-�|sLc=F#43CLc-1QR$�A,X�68=F#%+1Q<EY+@0F#%$'3C$'3��`-1EF=Y(*&x68GJ$�MN^F-7(*#%$���$'#43C$'-C$'=>3?5@#%A,B>&4EF=FGRS�E�$'#�V

=Y$'Qám�Lc=*yYGdEF-,6831#%Lc=Y+1Q�68=�68GJ$'-TLD(F$'-f./=�68&4P*+C$�+1P*+13C$'QkZ�r`#%$s�O=*MnLc-1Q�6831#%Lc=Y$'=�BJÈc=F=>3C$'=
(*EF-CACXâ|s$'31-1#4BJ$'=}68EY+1GJ$'57$'-13C$'3k5j$'-C(F$'=[9`68E*M�(F$'-C$'=â�`-1EF=Y(*&x68GJ$�t�$'-102$�+C+,$'-1EF=FGJ+1HJLc-]V
+CA,XF&xw8GJ$�MN^F- (*#%$�t�$'-13C$'#4&4EF=FGs(F$'-<m/LcQe\2Lc=Y$'=>3C$'=�68=FGJ$'0iLc3C$'=�LD(F$'-<68EF3CLcQ�6831#%+CACX�EFQ�V
GJ$�+C$'31S�3g57$'-C(F$'=�BJÈc=F=h3C$'=[Z).�=Y+,6831S�\FEF=FBD3C$�XF#%$'-]M_^F-g&x6c+C+C$'=�+1#%A,Xo#4Qãb�-CL8�]$'BD3
b¯68=FGh6c$:6
yY=Y(F$'=[Z
;�#4=Y$p#4=h3C$'-C$�+C+�68=h3C$�;�-15j$'#43C$'-1EF=FG{(F$�+s|T#4Gd-,6831#%Lc=Y+1QR$�A,X�68=F#%+1Q<EY+�BJÈc=F=h3C$�#4=}(F$'-

;�=>3?5@#%ACBD&4EF=FGf$'#4=Y$�+@¿/$'\F&4#4Bc6831#%Lc=Y+CQR$�ACX�68=F#%+1Q EY+�&4#%$'GJ$'=[Z*��#%ACXh31#4GJ$<|s$�A,X�68=F#%+1QR$'=I5@#%$
(Y6c+gm�Lc\F#%$'-C$'=pGh68=FS:$'-<m�LcQe\iLc=Y$'=h3C$'=[9)(Y6c+aHJLc&4&%+13,w8=Y(*#4GJ$R|s#431\F-CLc3CLcBJLc&4&4#%$'-C$'=�68&4&%$'-g#4=
$'#4=Y$am�LcQe\iLc=Y$'=h3C$
$'#4=FGJ$'XY$'=Y(F$'=k./E*M_-1E*M_$d9>5@#%$a(*EF-CACXk(F$'=I|sLc=F#43CLc-�GJ$'S:$'#4Gd3:9*EF=Y(u(*#%$
¿�$:68BD31#%Lc=k68E*Mz(Y6c+@v/#%ACX>31HJLc-1X�68=Y(F$'=Y+C$'#4=s$'#4=Y$�+��/0*�1$'B>3C$�+@(*EF-CA,Xk$'=h3C+1\F-C$�A,XY$'=Y(F$<./EY+]V
=�68XFQR$'=�5@#%$�0i$'#�(F$'-�|s#4Gd-,6831#%Lc=[9J+1#4=Y(R02$'-C$'#43C+�HJLc-1X�68=Y(F$'=[Z>r`EF-CACX�#4XF-C$�m�LcQ<0F#4=�6831#%Lc=
&4#%$'ÀJ$
+1#%A,Xs$'#4=~KDA,X�68313C$'=YLc0*�]$'BD3a$'#4=F-1#%ACXh3C$'=[92(Y6c+/68&%+�m�Lc\F#%$<$'#4=Y$'-`m�LcQe\iLc=Y$'=h3C$�68=FGJ$lV
&%$'Gd3aEF=Y(o68=Y+CACXF&4#%$'ÀJ$'=Y(�68&%+a|~Lc=F#43CLc-a$'#4=Y$'-g$'#4=FS:$'&4=Y$'=�m/LcQe\2Lc=Y$'=>3C$R(*#%$�#%(F$'=h31#%+CA,XY$'=
|~$'31XYL>(F$'=�68E*M_-1E*M_$�68EY+]M_^FXF-C$'=<BJÈc=F=>3C$dZW��$'=F=�(Y6c+��/-1#4Gd#4=�68&D(*EF-CA,X�(Y6c+)t�$'-C+,68GJ$'=�$'#4=Y$�+
ma=YLc3C$'=Y+jEF=Y$'-1-C$'#%ACXh0�68-�5@#4-C(eEF=Y(f(Y6c+7K>P*+13C$'Q¹$'#4=Y$/.�EY+1=�68XFQR$�S�EF-1^YACBDGd#40F3:9hBJÈc=F=>3C$'=
(*#%$�b�-CL��*#%$�+R68EF3CLcQ�6831#%+CA,X�68E*M`(*#%$u��$'=hEF31S�EF=FGp(F$�+�KDA,X�68313C$'=YLc0*�]$'BD3C$�+eEFQR+CA,X�68&43C$'=[Z
r`#%$�+g$'=h3C+1\F-1#%A,Xh3 #4=�$'3?576k(F$'Qã|s$�A,X�68=F#%+1Q<EY+ (F$'-`��$'#43C$'-1&%$'#431EF=FGsHJLc=�.�E*M_-1E*Mn$'=o68E*M
Qe#4Gd-1#%$'-13C$
m/LcQe\2Lc=Y$'=>3C$'=[9�68&4&%$'-C(*#4=FGJ+@5@#4-C(I(Y680i$'#[(F$'-�=Y$'EY$<K>3,68=Y(FLc-13�^F02$'-�(*#%$a./EY+]V
=�68XFQR$'=�6cACXF-1#%A,Xh3�Qe#431GJ$'3C$'#4&43:Z��z^F-R(F$'=Ç��68&4&�(F$'-R¿/$'\F&4#4Bc6831#%Lc=¡Q ^Y+C+13C$I(*#%$I¿�$lMn$'-C$'=FS
68E*M2(Y6c+7KDACX�68313C$'=YLc0*�1$'B>3j02$'-C$'#43C+¯#4Qäb�-CL:�DP�0i$'Bc68=F=>3�+C$'#4=[9c576c+�3C$�A,XF=F#%+CACXf&%$'#%ACX>3�QRÈcGcV
&4#%ACXs#%+13:9F5@#%$ (F$'-/./B>31#4HD#%$'-1EF=FGJ+1QR$�ACX�68=F#%+CQ<EY+a(F$'-/bz$'-C+1#%+13C$'=FS S:$'#4Gd3:Z��O=Y+1GJ$�+,68Q<3/&4#%$'ÀJ$
+1#%A,X�(Y68Qe#43�$'#4=Y$s�`LDACXhHJ$'-]M_^FGd0�68-1BJ$'#43C+1QRÈcGd&4#%A,XFBJ$'#43kM_^F-fra$Ã�16:PhV?m/LcQe\2Lc=Y$'=>3C$'=º$'-1-C$'#�V
ACXY$'=[9�(*#%$d9F0F#%+�68E*M�$'#4=Y$
�O=F#431#x68&4#%+1#%$'-1EF=FGY9YHJLc&4&4BJLcQeQR$'=~31-,68=Y+1\�68-C$'=h3/GJ$�+13,68&43C$'3�57$'-C(F$'=
BJÈc=F=h3C$dZ
��$'#*(F$'-)�OQe\F&%$'QR$'=h31#%$'-1EF=FGgXY$'-1BJÈcQeQe&4#%ACXY$'-�|sEF&431#431#%$'-]V?./-CACXF#43C$'BD31EF-C$'=R#%+13)(*#%$j.�E*MNV

3C$'#4&4EF=FG�(F$'-aÎj&4#%$'=h3]V@EF=Y(�KD$'-1HJ$'-1BJLcQe\2Lc=Y$'=>3C$'=p68E*M�(*#%$
HJ$'-C+CA,XF#%$�(F$'=Y$'=�¿/$�ACXF=Y$'-a+13,6WV
31#%+CA,X[Z7KDLc&4&/(Y6c+IK>P*+13C$'QÕ=Y$'E�BJLc=*yYGdEF-1#%$'-13�57$'-C(F$'=[9�Q EY+C+�$�+u$'-C+13f68=FGJ$'X�68&43C$'=�EF=Y(
=Y$'E�GJ$�+13,68-13C$'3 57$'-C(F$'=[Z¯;�#4=Y$f$lÞRS�#%$'=>3C$'-C$ut�68-1#x68=h3C$u57w8-C$d9¯(*#%$�m/LcQe\2Lc=Y$'=>3C$'=Ç$'#4=Y$'-
HJ$'-13C$'#4&43C$'=T./=h57$'=Y(*EF=FG�(*P>=�68Qe#%+,ACXIS�EF-@��68E*M_S:$'#43:9c�]$/=�6cACXk./EY+1&x6c+131EF=FGR(F$'-�0i$'3C$'#4&4#4GcV
3C$'=�¿�$�ACXF=Y$'-:9DS�EuHJ$'-13C$'#4&%$'=[Z*r/#%$�+,$/��6c+C310�68&x68=YA'#%$'-1EF=FGeBJÈc=F=h3C$d9F68E*MN0�68EY$'=Y(I68E*M)(F$'=u#4=
ra$Ã�16:PfHJLc-1X�68=Y(F$'=Y$'=�|~$�ACX�68=F#%+1QR$'=[9268EF3CLcQ�6831#%+CACX~$'-]M_Lc&4GJ$'=[Z
�O=RÒÍ¿�LcEY+C+,$'&4&%$@¼:ÅdÅ ÑWÓ 5@#4-C(
(F$'-�b�-CLc3CLc3OP>\�$'#4=Y$�+[+CLc&%A,XY$'=<��6c+1310�68&x68=YA'#%$'-1EF=FGcVÃK>P*+13C$'QR+

Qe#43�va68QR$'=Rå2æ1ç'æcèDé1^2êlé702$�+CA,XF-1#%$'02$'=[ZW;�+[0i$'=hEF31S�3:9W$'02$'=Y+,L@5@#%$�ra$Ã�16:PJ9:t�LàPh68GJ$'-z68&%+��O=*V
M_-,6c+131-1EFB>31EF-�MN^F-z$'=h3]Mn$'-1=h3C$�./E*MN-1E*Mn$�EF=Y(<(*#%$7|s#4Gd-,6831#%Lc=<HJLc=R�/0*�]$'BD3C$'=[Zà�OQ¶KDL8�1LcEF-1=Y$'-]V
K>P*+13C$'Qã$l�D#%+C31#%$'-C$'=oS�5j$'#j�`-C$'=FS�57$'-13C$d9�(*#%$�0i$�+131#4QeQR$'=[9�Lc0�$'#4=�¿�$�A,XF=Y$'-
+13,68-1B~LD(F$'-
+CA,Xh576cA,X~68EY+1GJ$'&x6c+C3C$'37#%+C3:ZDra$'-7ë?=>EF#%+,68=YA�$a31XF-C$�+1XYLc&%(Dìa#%+137(F$'-�Lc0i$'-C$
�`-C$'=FS�5j$'-13:Z�;�#4=Y$
&xw8=FGJ$'-C$T./EY+1&x6c+131EF=FGp^F02$'-�(*#%$�+,$'QÕ��$'-13RBJ$'=F=FS:$'#%ACXF=Y$'3I$'#4=Y$'=�+C3,68-1B¡68EY+CGJ$'&x6c+13C$'3C$'=
¿�$�A,XF=Y$'-:Zhra$'-�EF=>3C$'-C$a�a-C$'=h5j$'-137#%+13�(F$'-�ëÃ6c(Y6cíhE�683C$/EF31#4&4#4Sà6831#%Lc=u31XF-C$�+1XYLc&%(Dì,Zh��#%$'Gd37(*#%$
./EY+1&x6c+131EF=FG~EF=h3C$'-e(*#%$�+C$'Qî��$'-13:9�5@#4-C(�(F$'-�¿�$�ACXF=Y$'-�=hEF-�57$'=F#4G~0i$:68=Y+1\F-1EYA,Xh3�EF=Y(
Bd68=F=I5j$'#43C$'-C$<b�-CLcS:$�+C+C$g0i$:68-102$'#43C$'=[Z
�O=º$'#4=Y$'-~KDL8�1LcEF-1=Y$'-]V?��QeGJ$'0FEF=FG�Gd#40F3T$�+k$'#4=Y$'=}|�6c+13C$'-]V?ma=YLc3C$'=[9/(F$'-s68&4&%$�=Y$'E

$'-1S:$'EFGd3C$'=sKD$'-1HJ$'-]VÃ�/0*�1$'B>3C$
68E*M)(*#%$`0i$'3C$'#4&4#4Gd3C$'=k¿�$�A,XF=Y$'-@HJ$'-13C$'#4&43:ZD�Ã+13�(*#%$a��6c+13�=F#%$�(DV



©8ª>«ÍÌF«I£e­�®D·�¨[¥'¸z¢ �8 >Ä
-1#4GY9`5@#4-C(ï(F$'-o¿�$�ACXF=Y$'-p68&%+�\iLc3C$'=h31#%$'&4&%$'-��`Ld+13~M_^F-o�g6c+C3]VÃ�/0*�]$'BD3C$�02$'#4Qð|�6c+13C$'-]V
ma=YLc3C$'=¡-C$'Gd#%+131-1#%$'-13:Z¯�Ã+13�(*#%$���6c+C3�(Y68GJ$'GJ$'=¡XYLDACX[9z57$'-C(F$'=Ç(*#%$fHJLc-1X�68=Y(F$'=Y$'=��g6c+13]V
�/0*�1$'B>3C$�-C$'#4XhEFQî68=�(*#%$ 57$'=F#4Gs68EY+1GJ$'&x6c+13C$'3C$'=�¿/$�ACXF=Y$'-
GJ$�+�68=Y(*3:Z��O+13`BJ$'#4=�¿�$�A,XF=Y$'-
Qe#43
=F#%$�(*-1#4GJ$'-�.�EY+C&x6c+131EF=FGk0i$'#4Q�|~6c+C3C$'-]V?ma=YLc3C$'=p-C$'Gd#%+131-1#%$'-13:9�5j$'-C(F$'=�(*#%$��/0*�]$'BD3C$
S�EFQÉ|�6c+13C$'-]V?ma=YLc3C$'=�+C$'&40Y+C3eGJ$�+,68=Y(*3:9�(F$'-R(*#%$�+C$�5@#%$�(F$'-RHJ$'-13C$'#4&43:9�+CLc0�68&%(Ç¿�$�A,XF=Y$'-
Qe#43�=F#%$�(*-1#4GJ$'-��)6c+13�S�EF-�t�$'-]M_^FGdEF=FG�+13C$'XY$'=[Z
�O=o;�-1Ghw8=FS�EF=FGkS�Eo(F$'-g|s$�+C+CEF=FG�(F$'-
�)6c+13a0F#%$'3C$'3
(F$'-ara$Ã�C6�P>V?|sLc=F#43CLc-
(*#%$e|~ÈcGcV

&4#%ACXFBJ$'#43:9)(*#%$Rm�LcQeQ EF=F#4Bc6831#%Lc=Y+�68B>31#4HD#43,w83 S�5@#%+,ACXY$'=pS�57$'#�HD#4-131EY$'&4&%$'=pb�-CLcS:$�+C+,Lc-C$'=pS�E
QR$�+C+C$'=[Z2"�EY+,w831S�&4#%ACXY$�m�LcQe\iLc=Y$'=h3C$'=~BJÈc=F=h3C$'=[9�5@#%$
#4QñKDL8�1LcEF-1=Y$'-]VÃK>P*+13C$'Qk9�(*#%$ ��6c+13
(F$'-
0i$'3C$'#4&4#4Gd3C$'=�¿/$�ACXF=Y$'-<QR$�+,+C$'=�EF=Y(�(F$'Q�|~Lc=F#43CLc-<QR$'&%(F$'=[Z)ra$'-<ra$Ã�16:PhV?|~Lc=F#43CLc-
BJÈc=F=h3C$@+,ACXF&4#%$'Àd&4#%ACXeHD#4-131EY$'&4&%$�b�-CLcS:$�+C+CLc-C$'=eGJ$�$'#4Gd=Y$'3¯HJ$'-C+CA,XF#%$'02$'=[Zdr`#%$�+z#%+132�1$'31S�3z+CA,XYLc=
Q�68=hEY$'&4&�^F02$'-�(Y6c+��a�`��(F$�+¯|sLc=F#43CLc-C+�L>(F$'-¯Qe#4313C$'&%+�(F$'-�./b��[QRÈcGd&4#%ACX[Zh;�#4=Y$�68EF3CLcQ�6WV
31#%+CA,XY$�t�$'-13C$'#4&4EF=FG`BJÈc=F=h3C$j=Y$'02$'=�(F$'-)��6c+C3)(F$'-¯$'#4=FS:$'&4=Y$'=�¿/$�ACXF=Y$'-�68EYACX (*#%$7�`ÈcXY$�(F$'-
m�LcQeQ EF=F#4Bc6831#%Lc=�S�5@#%+CA,XY$'=u(F$'=ub�-CLcS:$�+C+CLc-C$'=f02$'-1^YA,BD+C#%ACXh31#4GJ$'=�EF=Y(f+CLcQe#43�HJ$'-C+1EYA,XY$'=
(*#%$
./=FSà68XF&[(F$'-�$'=h3]Mn$'-1=h3C$'=�./E*MN-1E*Mn$aS�EIQe#4=F#4Qe#%$'-C$'=[Z
./&%+g0i$�+CLc=Y(F$'-C+
HD#%$'&4HJ$'-C+1\F-C$�ACXY$'=Y(�Bd68=F=�(*#%$fÎ7L>(F$'GJ$'=Y$'-1#%$'-1EF=FGo68EY+<�`|~�Ç$'#4=FGJ$lV

+CA,X�w831S�3�5j$'-C(F$'=[Z���$'=F=�$�+eGJ$'&4#4=FGd3:9j(*#%$k./0F0F#4&%(*EF=FGpHJLc=��`|~�}68E*M
r`$Ã�C6�P�M_^F-R(*#%$
.`+1\2$'BD3C$et�$'-13C$'#4&4EF=FG�EF=Y(�v/$'0i$'=F&xw8E*yYGdBJ$'#43�S�E�68EF3CLcQ�6831#%+1#%$'-C$'=[9zBJÈc=F=h3C$�+CLcQe#43�$'#4=Y$
68EF3CLcQ�6831#%+CA,XY$o�g$'=Y$'-1#%$'-1EF=FG�HJ$'-13C$'#4&43C$'-kK>P*+13C$'QR$s68EY+f#4XF-C$'-IK>\i$'S�#�yYBd6831#%Lc=�#4=��/|~�
$'-1-C$'#%ACX>3�5j$'-C(F$'=[Z¯�?=�0F#%+1XY$'-1#4GJ$'=��/|~�iV?;�=>3?5@#%ACBD&4EF=FGJ+1EFQeGJ$'0FEF=FGJ$'=�#%+13<QR$'#%+13 &%$�(*#4GcV
&4#%ACXs(*#%$g;�-1S:$'EFGdEF=FGRHJLc=sÎ7LD(F$�+1BJ$'&%$'313C$'=kQRÈcGd&4#%ACX[9�(*#%$a(*#%$g./+1\i$'BD3C$`v`$'0i$'=F&xw8E*yYGdBJ$'#43
LD(F$'-jt�$'-13C$'#4&4EF=FG�#4=uBJ$'#4=Y$'-7��$'#%+,$`68EY+1S�EY(*-1^YA,BJ$'=IHJ$'-1QRÈcGJ$'=[Z*ra6c+,+7(*#%$�+,$'-7./EF3CLcQ�6831#�V
+1#%$'-1EF=FGJ+C+,ACXF-1#4313`QRÈcGd&4#%ACX~#%+13:9F&%$'GJ$'=s(*#%$ ;�-]MU68XF-1EF=FGJ$'=�68EY+`(F$'Q��`�/��.�V?b�-CL8�1$'BD3�EF=Y(
=Y$'EY$'-C$'=T;¯�*\i$'-1#4QR$'=h3C$'=TS�EF-��/QR+C$'31S�EF=FGRHJLc=k�`|~�o#4=T68EY+]M_^FXF-10�68-C$gra68-C+C3C$'&4&4EF=FGJ$'=[9
(*#%$f#4=�ÒÍ�`$'PD(F$'=�� Î(Î(ÎWÓ EF=Y(�ÒÍm
68=FS�&%$'-C+e� Î(Î(ÎWÓ 0i$�+CACXF-1#%$'0i$'=�+1#4=Y(�9[=�68XY$fEF=Y(p5@#4-C(�#4=
0i$'-C$'#43C+@GJ$'\F&x68=h3C$'=�.�=Y+,ACXF&4EY+C+1\F-CL8�1$'BD3C$'=kGJ$'=�68EY$'-�EF=h3C$'-C+CEYACXh3`5j$'-C(F$'=[Z
raLDACX�0i$'-C$'#43C+R#4=�+C$'#4=Y$'-�0F#%+1XY$'-1#4GJ$'=��YLc-1QÉX�683f+1#%ACX�(Y6c+�m�Lc=FS:$'\F3�(F$'-RHD#4-131EY$'&�V

&%$'=�b�-CLcS:$�+C+,Lc-C$'=oEF=Y(o(*#%$�K>\F-,6cACXY$Rra$Ã�C6�P~68&%+<+C$'XF-a5j$'-131HJLc&4&�$'-15@#%$�+C$'=oEF=Y(�Bd68=F=o#4=
5j$'#43C$'-C$'=�\F-,68B>31#%+CA,XY$'=R.�=>5j$'=Y(*EF=FGJ$'=�$'#4=FGJ$�+,$'31S�3�5j$'-C(F$'=[ZJ;�#4=Y$7QRÈcGd&4#%A,XY$�+CLc&%ACXY$@./=*V
5j$'=Y(*EF=FG�#%+13a(*#%$�;�-15j$'#43C$'-1EF=FGk(F$'-a�/|~�iV?;�=>3?5@#%A,B>&4EF=FGJ+1EFQeGJ$'0FEF=FG~.�-1GJLd�`|~��ÒÍ./-]V
GJLd�`|s�~� Î(Î(ÎWÓ EFQä(*#%$�|~ÈcGd&4#%ACXFBJ$'#43j(F$'-�BJL>Lc\i$'-,6831#4HJ$'=RGd&%$'#%ACXFS:$'#431#4GJ$'=�v/EF31S�EF=FG
#4=�$'#�V
=Y$'-�|sEF&431#�V?�/+,$'-]VUt�$'-C+1#%Lc=[Z:./-1GJLd�/|~�R57$'#%+13�$'#4=Y$�|~L>(F$'&�VUt`#%$'5�VÃÎ7Lc=h31-CLc&4&%$'-]V?./-CACXF#43C$'BD31EF-
68E*M1Zd�?=Y+10i$�+CLc=Y(F$'-C$@(*#%$@|~L>(F$'&4&�VÃKDA,XF#%ACX>3�#%+13�+,68EF0i$'-�EF=Y(�BD&x68-�HJLc=R(F$'=�68=Y(F$'-C$'=R31-C$'=F=*V
0�68-:Z��z^F-e$'#4=Y$u|sEF&431#�V?�`+C$'-]V?.�=>5j$'=Y(*EF=FG�Q<^Y+C+13C$�GJ$'=�68E¡(*#%$�+C$TKDA,XF#%ACX>3�$'#4=FQ�68&@HJLc-]V
X�68=Y(F$'=�+C$'#4=[9�680i$'-/HJLc=oQR$'XF-C$'-C$'=p68=Y(F$'-C$'=�ma=YLc3C$'=p68EY+`HJLc=�GJ$'31-C$'=F=h3C$'=p��$'=>EF31S:$lV
-CLc0i$'-]��wcACXY$'=[9�(*#%$g(*#%$at`#%$'5�V�EF=Y(TÎ7Lc=h31-CLc&4&%$'-]VÃKDA,XF#%ACX>3C$'=p$'=h31X�68&43C$'=[9Y$'-1-C$'#%A,Xh0�68-a+C$'#4=[Z
rg6WMN^F-aQ ^Y+C+13C$'=o(*#%$�&%LcBc68&%$'=o¿�$lMn$'-C$'=FS:$'=oHJLcQ�Î7Lc=h31-CLc&4&%$'-
S�EFQ�|~L>(F$'&4&z#%(F$'=h31#�yYS�#%$'-13
EF=Y(Ç(*EF-CA,X�$'=h3]Mn$'-1=h3C$~¿�$lMn$'-C$'=FS:$'=�$'-C+C$'31S�3�5j$'-C(F$'=�ò�$'#4=�KDACXF-1#4313:9j(F$'-R-C$'&x6831#4H�QR$lV
ACX�68=F#%+,ACXk(*EF-CACX*M_^FXF-10�68-�#%+13:Z*rg6c(*EF-CACXIBJÈc=F=>3C$'=k(*#%$
�/02$'-]��wcA,XY$gEF=Y(�(Y6c+7|~LD(F$'&4&�68E*M
EF=h3C$'-C+,ACXF#%$�(*&4#%ACXY$'=Ima=YLc3C$'=u$'#4=FGJ$'-1#%ACXh3C$'375j$'-C(F$'=[ZDrg6aó�=Y(F$'-1EF=FGJ$'=f#4Q¹|~L>(F$'&4&�(*EF-CA,X
;�HJ$'=>3C+�5@#%$�(F$'-70F#%+�S�EFQät`#%$'5�BJLcQeQ EF=F#4S�#%$'-13�5j$'-C(F$'=uEF=Y(R(*EF-CACX�68EY+7QR$'XF-C$'-C$��[#%+13C$lV
=Y$'-
+1#%A,X�MN^F-
(*#%$�+C$e;�HJ$'=h3C+ 68=FQR$'&%(F$'=pBJÈc=F=Y$'=[9�57w8-C$e$�+
(Y68=F=oQRÈcGd&4#%A,X[9�(Y6c+aGd&%$'#%A,XY$
|~L>(F$'&4&�HJLc=oQR$'XF-C$'-C$'=��/0i$'-]��wcACXY$'=�68EY+gS�Eo0i$:68-102$'#43C$'=[9�57L>(*EF-CA,Xp+1#%A,Xp$'#4=oBJL>Lc\i$lV
-,6831#4HJ$�+7GJ$'QR$'#4=Y+,68QR$�+�.�-10i$'#43C$'=�$'-1GJ$'02$'=u5@^F-C(F$dZ*.�EYA,X�M_^F-j(*#%$�+C$�+�b�-CL8�1$'BD3�0i$�+13C$'XY$'=
0i$'-C$'#43C+@BJLc=FB>-C$'3C$<b�&xw8=Y$dZ



�8  Ñ ¢g£/¤�¥�¦z§�¨�©8ª>«T¬7­¯®D£`°~°s§�±`²*£a®F®z­z±e³´­)±`µ¶£e­¯®D·�¨[¥�¸z¢



ô õöõ�÷�ø�ùöúöûáüñýTþãÿ����ºÿ¶÷����öûö÷�ý

¼dZ4¼ ./+1\i$'BD3C$aHJ$'-13C$'#4&43C$'-/b�-CLcGd-,68QeQe#%$'-1EF=FG}Z<ZgZ
ZgZ
Z
ZgZ
ZgZ<ZgZ
Z
ZgZ
ZgZ ¼:�
¼dZ½� r/#%$
#4Q $'-C+13C$'=k��$'#4&)02$'31-,6cA,Xh3C$'3C$'=~m�Lc=FS:$'\F3C$ Z
Z
ZgZ
ZgZ<ZgZ
Z
ZgZ
ZgZ ¼' 
¼dZ	� r/#4QR$'=Y+C#%Lc=Y$'=T\F-CLcS:$�(*EF-,68&%$'-�&%LcBd68&%$'-�b�-CLcGd-,68QeQe#%$'-1EF=FG�Z<ZgZ
Z
ZgZ
ZgZ ¼' 
¼dZ   "�EY+,68QeQR$'=*Mn6c+,+1EF=FG/HJLc=�m�Lc=FS:$'\F3C$'=�0i$'#4Q}��$�ACXY+,$'&hHJLc=<\F-CLcS:$�(*EF-,68&%$'-

S�ETLc0*�]$'BD3CLc-1#%$'=h3C$'-13C$'-ab�-CLcGd-,68QeQe#%$'-1EF=FG�ZgZ
ZgZ
Z
ZgZ
ZgZ<ZgZ
Z
ZgZ
ZgZ ¼:Á
¼dZ½Á "�EY+,68QeQR$'=*Mn6c+,+1EF=FG�t�$'-13C$'#4&4EF=FGY9Wv/$'0i$'=F&xw8E*yYGdBJ$'#43[EF=Y(
bz$'-C+1#%+13C$'=FSjQe#43]V

3C$'&%+�$'#4=Y$�+@=Y$'EY$'=Tm/Lc=FS:$'\F3C$�+IZ
ZgZ
Z
ZgZ<ZgZ
ZgZ
Z
ZgZ
ZgZ<ZgZ
Z
ZgZ
ZgZ ¼:Â
¼dZ½Â t�$'-C+CACXF#%$�(F$'=Y$I-C$�A,XF=Y$'-1GJ$�+13C$'EY$'-13C$sK>P*+13C$'QR$d9z#4=�(F$'=Y$'=¡�h6:Hc6~;�#4=Y+�6831S

yY=Y(F$'3 ZgZ
Z
ZgZ
ZgZ
Z<ZgZ
ZgZ
ZgZ
Z
ZgZ<ZgZ
ZgZ
Z
ZgZ
ZgZ<ZgZ
Z
ZgZ
ZgZ ¼àÄ
�*Z4¼ K>31-C$:68QR+�Z
Z
ZgZ
ZgZ
Z<ZgZ
ZgZ
ZgZ
Z
ZgZ<ZgZ
ZgZ
Z
ZgZ
ZgZ<ZgZ
Z
ZgZ
ZgZ��dÂ
�*Z½� �7$'#%+C\F#%$'&�$'#4=Y$�+�#%�7EY+]V?b�-CLc3CLcBJLc&4&%+C3,6cACB*+ Z<ZgZ
ZgZ
Z
ZgZ
ZgZ<ZgZ
Z
ZgZ
ZgZ
�*¼
�*Z	� r/#%$�KDACXF#%ACX>3C$'=~(F$'-/¿�|~�UV?./-CACXF#43C$'BD31EF-�Z<ZgZ
ZgZ
Z
ZgZ
ZgZ<ZgZ
Z
ZgZ
ZgZ
�dÁ
�*Z   r/#%$<¿�|~�UVUt�$'-C$'-10FEF=FGJ+1XF#%$'-,68-CA,XF#%$
M_^F-/KD$'-1HJ$'-CLc0*�1$'B>3C$gZ
ZgZ<ZgZ
Z
ZgZ
ZgZ
�dÁ
�*Z½Á r/#%$�Î@�`¿���.�V?./-CACXF#43C$'BD31EF-eZgZ
ZgZ
Z
ZgZ<ZgZ
ZgZ
Z
ZgZ
ZgZ<ZgZ
Z
ZgZ
ZgZ
�dÅ
�*Z½Â r`$'-���$'G�$'#4=Y$�+�¿�$�í>EY$�+13C+îZgZ
ZgZ
Z
ZgZ<ZgZ
ZgZ
Z
ZgZ
ZgZ<ZgZ
Z
ZgZ
ZgZñ Y¼
�*Z Ä r/#%$<¿�Lc&4&%$g(F$'-��Ãra��Z
Z<ZgZ
ZgZ
ZgZ
Z
ZgZ<ZgZ
ZgZ
Z
ZgZ
ZgZ<ZgZ
Z
ZgZ
ZgZñ h�
�*Z Ñ r`$'-/�Ora�iVÃÎ7LcQe\F#4&%$'- Z<ZgZ
ZgZ
ZgZ
Z
ZgZ<ZgZ
ZgZ
Z
ZgZ
ZgZ<ZgZ
Z
ZgZ
ZgZñ d 
�*Z½Å ��=>3C$'-C+CACXF#%$�(sS�5@#%+CACXY$'=s$'=h3]Mn$'-1=h3C$'QñEF=Y(I&%LcBc68&%$'Q�"�EFGd-1#�¾�ZgZ
Z
ZgZ
ZgZñ  Ñ
�*Z4¼ Î ;�#4=Y$��/0*�1$'B>3C+C31-1EFB>31EF-����/0*�1$'BD3�
<+CLc&4&�02$'57$'Gd3�5j$'-C(F$'= Z<ZgZ
Z
ZgZ
ZgZ�Ád�
�*Z4¼d¼�v`6cA,XT(F$'-�|s#4Gd-,6831#%Lc=kHJLc=s6 Z
ZgZ
Z
ZgZ<ZgZ
ZgZ
Z
ZgZ
ZgZ<ZgZ
Z
ZgZ
ZgZ�Á��
�*Z4¼ �/\2$'-,6831#%Lc=Y$'=�68E*M¯$'#4=Y$'=~�h6�Hd6JK>\�6cA�$�ZgZ<ZgZ
ZgZ
Z
ZgZ
ZgZ<ZgZ
Z
ZgZ
ZgZ�Â��
�*Z½� r`$'-aKD$'-1HJ$'-�&%$'#43C$'3�./E*MN-1E*Mn$
68=T(F$'=T�a68=Y(*&%$'-�5j$'#43C$'-¡Z
ZgZ<ZgZ
Z
ZgZ
ZgZ�ÂJÄ
�*Z	� K>#4Q<EF&x6831#%Lc=�$'#4=Y$�+�6c+1PD=YACXF-CLc=Y$'=s./E*M_-1E*M_+/ZgZ
ZgZ
Z
ZgZ
ZgZ<ZgZ
Z
ZgZ
ZgZ�Â Ñ
 YZ4¼ r/#%$�K>31-1EFB>31EF-�HJLc=s�Jra�@Î ZgZ
ZgZ
Z
ZgZ<ZgZ
ZgZ
Z
ZgZ
ZgZ<ZgZ
Z
ZgZ
ZgZãÄ Ñ
 YZ½� r`$'-/�[-C$'#40i$'-1Q�68=�68GJ$'-/HJ$'-15�68&43C$'3�QR$'XF-C$'-C$
t�$'-10F#4=Y(*EF=FGJ$'=�ZgZ
Z
ZgZ
ZgZãÄcÅ
 YZ	� .�BD31#4H>#%$'-1EF=FGf$'#4=Y$�+�\i$'-C+1#%+13C$'=h3C$'=��/0*�]$'BD3C+�Z
ZgZ
Z
ZgZ
ZgZ<ZgZ
Z
ZgZ
ZgZ Ñ Â
 YZ   r`$'-�t�L:Ph68GJ$'-/.@A'31#4Hd6831#%Lc=Y|�68=�68GJ$'-�Z
ZgZ<ZgZ
ZgZ
Z
ZgZ
ZgZ<ZgZ
Z
ZgZ
ZgZ Ñ Â
Â*Z4¼ r/#%$<r/#4=F#4=FGfb�XF#4&%Ld+CLc\FXY$'-`68Q���#%+CACX�ZgZ<ZgZ
ZgZ
Z
ZgZ
ZgZ<ZgZ
Z
ZgZ
ZgZ`¼ ÎdÑ
Â*Z½� r/#%$
H>#4-131EY$'&4&%$
|�6c+CA,XF#4=Y$gHJ$'-C(F$�ACBD3/�/=h3C$'-C+CA,XF#%$�(F$<(F$'-�b�&x68313]M_Lc-1Q Z
ZgZ`¼ Î Å
Â*Z	� r`$'-�H>#4-131EY$'&4&%$
b�-CLcS:$�+C+CLc-�Qe#43�$'=>31X�68&43C$'=Y$'=o�/0*�1$'BD3C$'=�ZgZ<ZgZ
Z
ZgZ
ZgZ`¼d¼ Î
Â*Z   r/#%$����Né��_è�������������� �!��^2ê'9�$'#4=Y$TKDACXF#%ACX>3:9�(*#%$�+1#%ACX�^F0i$'-�QR$'XF-C$'-C$�t`|~+

$'-C+131-C$�ACBD3:ZÔZ
ZgZ
ZgZ
Z<ZgZ
ZgZ
ZgZ
Z
ZgZ<ZgZ
ZgZ
Z
ZgZ
ZgZ<ZgZ
Z
ZgZ
ZgZ`¼d¼d¼
Â*Z½Á t/#4-131EY$'&4&%$ b�-CLcS:$�+C+CLc-C$'=s68E*M�(F$'-�HD#4-131E�68&[0�6cACBD\F&x68=Y$�Z
ZgZ<ZgZ
Z
ZgZ
ZgZ`¼d¼d¼
Â*Z½Â �[LcBc68&%$
EF=Y(k$'=h3]Mn$'-1=h3C$ ¿�$lMn$'-C$'=FS:$'=~Z
ZgZ<ZgZ
ZgZ
Z
ZgZ
ZgZ<ZgZ
Z
ZgZ
ZgZ`¼d¼:�

�8 hÅ



�dÁ Î £`·�·7¥Ã¨[µ�­z±�³�®#"¯§%$a¬2§�¥'¸'&`±`¥]®
Â*Z Ä t/#4-131EY$'&4&%$ b�-CLcS:$�+C+CLc-C$'=k=Y$'0i$'=F&xw8E*yYGYZ4Z4Z�Z<ZgZ
ZgZ
Z
ZgZ
ZgZ<ZgZ
Z
ZgZ
ZgZ`¼d¼' 
Â*Z Ñ Z4Z4ZFEF=Y(IHJ$'-13C$'#4&43:ZäZgZ
Z<ZgZ
ZgZ
ZgZ
Z
ZgZ<ZgZ
ZgZ
Z
ZgZ
ZgZ<ZgZ
Z
ZgZ
ZgZ`¼d¼' 
Â*Z½Å r/#%$<b�XF#4&%Ld+CLc\FXY$'=T#4=IHD#4-131EY$'&4&%$'=sb�-CLcS:$�+C+CLc-C$'= Z
Z
ZgZ
ZgZ<ZgZ
Z
ZgZ
ZgZ`¼d¼:Á
Â*Z4¼ Î t/#4-131EY$'&4&%$ b�-CLcS:$�+C+CLc-C$'=s68&%+�|s$�A,X�68=F#%+1Q<EY+�MN^F-�bz$'-C+1#%+13C$'=FSâZgZ
Z
ZgZ
ZgZ`¼d¼àÄ
ÄDZ4¼ ;�#4=*Mn6cA,XY$<�/=F#�VÃ�`-1EF\F\F#%$'-1EF=FGïZ
ZgZ
Z
ZgZ<ZgZ
ZgZ
Z
ZgZ
ZgZ<ZgZ
Z
ZgZ
ZgZ`¼��d�
ÄDZ½� ;�#4=*Mn6cA,XY$<�7#�VUt�$'-1BD=h^F\*M_EF=FGTZgZ
ZgZ
Z
ZgZ<ZgZ
ZgZ
Z
ZgZ
ZgZ<ZgZ
Z
ZgZ
ZgZ`¼����
ÄDZ	� ;�#4=*Mn6cA,XY$��`-1EF\F\i$ÕZ
Z<ZgZ
ZgZ
ZgZ
Z
ZgZ<ZgZ
ZgZ
Z
ZgZ
ZgZ<ZgZ
Z
ZgZ
ZgZ`¼����
ÄDZ   �7$'#%+C\F#%$'&�MN^F-�$'#4=Y$'=kyF�D#%$'-13C$'=~b�-CLcS:$�+C+CLc-îZgZ
ZgZ
Z
ZgZ
ZgZ<ZgZ
Z
ZgZ
ZgZ`¼����
ÄDZ½Á ;�#4=*Mn6cA,XY$<¿�EF0F02$'-Cb�EF&4&�VUt�$'-1BD=h^F\*M_EF=FG Z<ZgZ
ZgZ
Z
ZgZ
ZgZ<ZgZ
Z
ZgZ
ZgZ`¼��8 
ÄDZ½Â Î�Bc68=F=IQe#4Gd-1#%$'-C$'=[9�Lc0h57LcXF&z.ºyF�D#%$'-13�#%+C3�Z
ZgZ
Z
ZgZ
ZgZ<ZgZ
Z
ZgZ
ZgZ`¼��8 
ÄDZ Ä .�&4&%$kb�-CLcS:$�+C+CLc-C$'=�(*^F-]Mn$'=ÇQe#4Gd-1#%$'-C$'=ÇV
57$'=F=�.ñL>(F$'-fÎqQe#4Gd-1#%$'-C$'=[9

5@#4-C(k��Qe#43�68=Y+/"�#%$'&[Qe#4Gd-1#%$'-13oZgZ
Z
ZgZ<ZgZ
ZgZ
Z
ZgZ
ZgZ<ZgZ
Z
ZgZ
ZgZ`¼��dÁ
ÄDZ Ñ �7$'#%+C\F#%$'&�MN^F-�./=h57$'=Y(*EF=FG�68&4&%$'-a�`-1EF\F\F#%$'-1EF=FGJ+1QR$�ACX�68=F#%+CQR$'=�Z
ZgZ
ZgZ`¼��dÂ
Ñ Z4¼ ;�#4=kt�$'-13C$'#4&4EF=FGJ+C(*#x68Gd-,68Qñ=�6cACX~�/|~� Z<ZgZ
ZgZ
Z
ZgZ
ZgZ<ZgZ
Z
ZgZ
ZgZ`¼' d 
Ñ Z½� �7$'#%+C\F#%$'&�$'#4=Y$�+�t�$'-13C$'#4&4EF=FGJ+C(*#x68Gd-,68QR+/=�6cACX~�/|~��ZgZ
ZgZ<ZgZ
Z
ZgZ
ZgZ`¼' hÁ
Ñ Z	� �7$'#%+C\F#%$'&�$'#4=Y$�+�m/Lc&4&x6802Lc-,6831#%Lc=Y+C(*#x68Gd-,68QeQR+`=�6cA,Xs�`|s��Z<ZgZ
Z
ZgZ
ZgZ`¼' >Ä
Ñ Z   m�LcQeQ<EF=F#4Bd6831#%Lc=Y+,68-13C$'=�S�5@#%+CA,XY$'=sm�LcQe\iLc=Y$'=h3C$'=ïZgZ
ZgZ<ZgZ
Z
ZgZ
ZgZ`¼:Á*¼
Ñ Z½Á r`$'-/|sLc=F#43CLc-�HJLc-��n6 � EF=Y(I57w8XF-C$'=Y(��N0 � $'#4=Y$'-�m�LcQeQ EF=F#4Bc6831#%Lc=áZ
ZgZ`¼:Á��
Ñ Z½Â r`$'-/|sLc=F#43CLc-�=�6cA,XT$'#4=Y$'-�|s#4Gd-,6831#%Lc=~ZgZ<ZgZ
ZgZ
Z
ZgZ
ZgZ<ZgZ
Z
ZgZ
ZgZ`¼:Á8 
Ñ Z Ä .�=Y+1#%A,Xh3�68E*M�(*-C$'#�ma=YLc3C$'=[9[HJLc=p(F$'=Y$'=p$'#4=Y$'-<$'#4=Y$��`-1EF\F\i$eHJLc=oHD#%$'-

0F#%(*#4-C$'B>31#%Lc=�68&)HJ$'-1B>=>^F\*MN3C$'=~b�-CLcS:$�+C+CLc-C$'=T$'=>31X�w8&43�ZgZ
ZgZ<ZgZ
Z
ZgZ
ZgZ`¼:ÁdÁ
Ñ Z Ñ ;�#4=Tb�-CLcS:$�+C+,Lc-�5@#4-�\i$'-�(*-,68GcVO68=Y(DV?(*-CLc\sHJ$'-C+CA,XYLc02$'=oZ
ZgZ<ZgZ
Z
ZgZ
ZgZ`¼:ÁdÂ
Ñ Z½Å v`6cA,XY(F$'QÐ(F$'-�b�-CLcS:$�+C+CLc-�\2$'-�|�68EY+�68E*Mz(*#%$/-C$�A,Xh3C$g�/QeGJ$'0FEF=FGe\F&x683]V

S�#%$'-13�5@EF-C(F$d9FMnLc&4Gd3@#4XFQ (*#%$gGh68=FS:$ �a-1EF\F\2$îZgZ
Z
ZgZ
ZgZ<ZgZ
Z
ZgZ
ZgZ`¼:ÁJÄ
Å*Z4¼ �/\2$'=Y�h6:Hc6WVÃÎ7LcQe\F#4&%$'-
Z<ZgZ
ZgZ
ZgZ
Z
ZgZ<ZgZ
ZgZ
Z
ZgZ
ZgZ<ZgZ
Z
ZgZ
ZgZ`¼:Âd�
Å*Z½� ma&x6c+C+C$'=Y(*#x68Gd-,68QeQ�(F$'-�r`$Ã�C6�P>V?./EY+1=�68XFQR$'=FB>&x6c+,+C$'=�Z
ZgZ<ZgZ
Z
ZgZ
ZgZ`¼àÄ��
¼d¼dZ4¼�r/#%$<ma&x6c+C+C$'=k(F$�+�t�$'-131-,68GJ+1VÃK>S:$'=�68-1#%Ld+´Z<ZgZ
ZgZ
Z
ZgZ
ZgZ<ZgZ
Z
ZgZ
ZgZ`¼:Å*¼
¼d¼dZ½��ra6c+aK>S:$'=�68-1#%Le=�6cACX~(F$'QÐ�?=F#431#x68&4#%+C#%$'-C$'= ZgZ
ZgZ
Z
ZgZ
ZgZ<ZgZ
Z
ZgZ
ZgZ`¼:ÅdÂ
¼d¼dZ	��r`$'-�t�$'-131-,68GR5@#4-C(IS�ET�)Lc0hP�HJ$'-C+CACXYLc0i$'=�ZgZ
ZgZ
Z
ZgZ
ZgZ<ZgZ
Z
ZgZ
ZgZ`¼:ÅJÄ
¼d¼dZ  �r`$'-�t�$'-131-,68GR5@#4-C(IS�ET�h68=THJ$'-C+CACXYLc0i$'= ZgZ
ZgZ
Z
ZgZ
ZgZ<ZgZ
Z
ZgZ
ZgZ`¼:ÅJÄ
¼d¼dZ½Á�ra6c+/.�\*Mn$'&%|�68=F=��a�/��Qe#43@Mn$'-131#4GR02$'-C$�A,XF=Y$'3C$'Q��7#4&%( ZgZ<ZgZ
Z
ZgZ
ZgZ�� Î(Î
¼d¼dZ½Â�r`$'-aÎj&4#%$'=h3�#%+C3�(*#%$aS:$'=h31-,68&%$<ma&x6c+,+C$ÊZgZ<ZgZ
ZgZ
Z
ZgZ
ZgZ<ZgZ
Z
ZgZ
ZgZ�� Î ¼
¼d¼dZ Ä¡t�$'-C+CACXF#%$�(F$'=Y$e"2L>LcQ 02$'-C$'#%A,XY$ ZgZ
Z
ZgZ<ZgZ
ZgZ
Z
ZgZ
ZgZ<ZgZ
Z
ZgZ
ZgZ�� Î Á
¼d¼dZ Ñ |s$�+C+CEF=FGR02$'#�S�57$'#�$'=h3]Mn$'-1=h3C$'=�KD$'-1HJ$'-1= ZgZ
ZgZ
Z
ZgZ
ZgZ<ZgZ
Z
ZgZ
ZgZ�� Î Â
¼d¼dZ½Å�Î7L>(F$'&xw8=FGJ$
MN^F-�(F$'=~Îj&4#%$'=>3
ZgZ
ZgZ
Z
ZgZ<ZgZ
ZgZ
Z
ZgZ
ZgZ<ZgZ
Z
ZgZ
ZgZ�� Î Â
¼d¼dZ4¼ Î Î7L>(F$'&xw8=FGJ$ (F$�+/KD$'-1HJ$'-C+ �NBJLcQeQ EF=F#4Bc6831#%Lc=Y+1-C$'&%$'Hd68=h3C$��)$'#4&%$ � Z
Z
ZgZ
ZgZ�� Î Ä
¼d¼dZ4¼d¼Wma&x6c+C+C$'=T(F$�+�rg683C$'=�6c+C+C#%+13C$'=h3C$'= Z
Z
ZgZ<ZgZ
ZgZ
Z
ZgZ
ZgZ<ZgZ
Z
ZgZ
ZgZ�� ÎdÑ
¼d¼dZ4¼:�h;�-15j$'#43C$'-1EF=FGfMN^F-/(*#%$at�$'-15768&431EF=FG Z
ZgZ<ZgZ
ZgZ
Z
ZgZ
ZgZ<ZgZ
Z
ZgZ
ZgZ�� Î Å
¼d¼dZ4¼��h.�E*M_3C$'#4&4EF=FGR#4=kHJ$'-C+CA,XF#%$�(F$'=Y$
HD#4-131EY$'&4&%$
b�-CLcS:$�+C+,Lc-C$'=T#4=kra$Ã�16:PÇZ
ZgZ
ZgZ��*¼ Î
¼d¼dZ4¼' Dra6c+a�a�`��S�EFQ rg683C$'=�6c+C+1#%+C3C$'=h3C$'=ÉZ
ZgZ<ZgZ
ZgZ
Z
ZgZ
ZgZ<ZgZ
Z
ZgZ
ZgZ��*¼ Î
¼:�*Z4¼�KDACXY$'Q�6831#%+CA,XY$ rg68-C+13C$'&4&4EF=FGu(F$�+/Î7Lc=h3,68#4=Y$'-1X�6WMn$'=Y+/./&43C$'=h57$'-C(F$'- Z
ZgZ��*¼:Á
¼:�*Z½��.�=>5j$'=Y(*EF=FGJ+]MU68&4&%(*#x68Gd-,68QeQ Z
ZgZ
Z
ZgZ<ZgZ
ZgZ
Z
ZgZ
ZgZ<ZgZ
Z
ZgZ
ZgZ��*¼:Å
¼:�*Z	��m�LcQeQ<EF=F#4Bd6831#%Lc=o(F$'-��@�)KI68&%+�m�LcQe\iLc=Y$'=h3C$'=Y(*#x68Gd-,68QeQ ZgZ
Z
ZgZ
ZgZ��d� Î



£`·7·�¥Ã¨[µ�­)±e³�®#"¯§%$`¬2§�¥'¸'&`±/¥1® �dÁ*¼
¼:�*Z  �ma&x6c+C+C$'=Y(*#x68Gd-,68QeQÏZ
Z<ZgZ
ZgZ
ZgZ
Z
ZgZ<ZgZ
ZgZ
Z
ZgZ
ZgZ<ZgZ
Z
ZgZ
ZgZ��d�*¼
¼:�*Z½Á��j-1^YA,BJ$'=*VÃ"�EY+13,68=Y(F+C(*#x68Gd-,68QeQ ZgZ
Z
ZgZ<ZgZ
ZgZ
Z
ZgZ
ZgZ<ZgZ
Z
ZgZ
ZgZ��d�d�
¼:�*Z½Â�.��`t�VÃ"�EY+C3,68=Y(F+C(*#x68Gd-,68QeQÕZgZ
ZgZ
Z
ZgZ<ZgZ
ZgZ
Z
ZgZ
ZgZ<ZgZ
Z
ZgZ
ZgZ��d�d�
¼:�*Z ÄÇ¿�|o�/VÃ"�EY+13,68=Y(F+C(*#x68Gd-,68QeQ Z
ZgZ
Z
ZgZ<ZgZ
ZgZ
Z
ZgZ
ZgZ<ZgZ
Z
ZgZ
ZgZ��d���
¼:�*Z Ñ .�BD31#4H>#43,w83C+,(*#x68Gd-,68QeQ�KDACXF#�¾2V?./=FB>EF=*M_3~Z<ZgZ
ZgZ
Z
ZgZ
ZgZ<ZgZ
Z
ZgZ
ZgZ��d�8 
¼:�*Z½Å�m�Lc&4&x680iLc-,6831#%Lc=Y+C(*#x68Gd-,68QeQ�ë]Î7Lc=h3,68#4=Y$'-a$'=h31&x6c(F$'=*ì�ZgZ
ZgZ<ZgZ
Z
ZgZ
ZgZ��d�dÁ
¼:�*Z4¼ Î |T#4Gd-,6831#%Lc=Y+1^F0i$'-C+1#%A,Xh3/Z<ZgZ
ZgZ
ZgZ
Z
ZgZ<ZgZ
ZgZ
Z
ZgZ
ZgZ<ZgZ
Z
ZgZ
ZgZ����*¼
¼:�*Z4¼d¼cÎ7�@KIr/#x68&%LcG�S�EF-��[ma��V?.�=FBDEF=*MN3ÔZ
ZgZ<ZgZ
ZgZ
Z
ZgZ
ZgZ<ZgZ
Z
ZgZ
ZgZ����d�
¼:�*Z4¼:�hb)$'-C+1#%+C3C$'=FS'V?.�-CA,XF#43C$'B>31EF-ñZ
ZgZ
ZgZ
Z
ZgZ<ZgZ
ZgZ
Z
ZgZ
ZgZ<ZgZ
Z
ZgZ
ZgZ����dÂ
¼:�*Z4¼��h��68E*MNS:$'#43]V?|~Lc=F#43CLc-e�NHJLc-�(F$'-�.�EY+1MN^FXF-1EF=FG � Z
ZgZ
Z
ZgZ
ZgZ<ZgZ
Z
ZgZ
ZgZ���� Ñ
¼:�*Z4¼' D��68E*MNS:$'#43]V?|~Lc=F#43CLc-e�N57w8XF-C$'=Y(T(F$'-/.�EY+]M_^FXF-1EF=FG � Z
ZgZ
ZgZ<ZgZ
Z
ZgZ
ZgZ����dÅ
¼:�*Z4¼:ÁD�a$'=Y$'-1#%$'-13C$�+aKD$�í>EY$'=FS:(*#x68Gd-,68Q ZgZ
Z
ZgZ<ZgZ
ZgZ
Z
ZgZ
ZgZ<ZgZ
Z
ZgZ
ZgZ��8  Î



�dÁd� £`·�·7¥Ã¨[µ�­z±�³�®#"¯§%$a¬2§�¥'¸'&`±`¥]®



( ÷*)pÿ��,+-)�ú.�oþ�ÿ/�0�ºÿ¶÷����öûö÷�ý

ÒÍ.@ACX�68EY$'-�¼:ÅdÅ�� Ó214365*798;:=<?>A@B59C63 Z���XY$sr
�����}r`#%+131-1#40FEF3C$�(��/0*�1$�A'3]VÃ�/-1#%$'=h3C$�(
��68=FGdE�68GJ$dZED�æ�FEF�ès^G�H�I���J�næ�^LK
æNM=�PO*ê4QED#RTS6U)�nÅ � �UKD$'\F3C$'Q<0i$'- ¼:ÅdÅ�� � Z
ÒÍ./-1GJLd�/|~��� Î(Î(ÎWÓV:E36WX8'Y[Z]\ Z .�-1GJLd�`|~�iV?�/LcQR$'\�68GJ$ �n� Î(Î(ÎJ� Z
5@5@5
Z½68-1GJLcEFQe&UZÍLc-1GYZ
ÒÍ.�31BD#4=Y+CLc=T$'3�68&UZ[¼:ÅdÅdÂ ÓEZ_^ `a^L:cbAd'ef79gh8#7ji?\�^6k4@ml'79CGgmiAZ_^on*^GnG8'3Ap6@'7%i?qr^G`�3AeP7?s
bACGtuePvw5979pyx'^zx?v6CG79<BC ZÇ./=��/-131XYLcGJLc=�68&4&4P¡b)$'-C+C#%+13C$'=h3u�h6�Hd6*Z{QED#RÏåL|~}�R0�j�
��ê��,æcéN��K�� �[�N  � �_ra$'S:$'Q<0i$'- ¼:ÅdÅdÂ � Z
ÒÍ.�31BD#4=Y+CLc=kEF=Y(k�JLc-C(Y68=�¼:ÅdÅ ÑWÓEZ_^G`a^�:cbAd'ef79gh8#7�5*79p�Z_^on*^LnG8#3Ap @#7 Z��/-131XYLcGJLc=�68&
bz$'-C+1#%+13C$'=YA�$�M_Lc-z�h6�Hd6�V�.�|s#%(DVU3C$'-1Qâ¿/$'\2Lc-13:Z)�?=����8-C( �?=>3:Z:��Lc-1B*+1XYLc\ Lc= b)$'-C+1#%+C3C$'=YA�$
68=Y(k�h6:Hc6*9���#40FEF-CLc=[92Î7.�ëR�UKD$'\F3C$'Q 02$'-�¼:ÅdÅ ÑJ� Z
ÒÍ�@68#%$'-<¼:ÅdÅdÅ ÓVqa8'�?e�@#g�1�@#ePCG3 Z��?b�-CLcGd-,68QeQe#%$'-10i$'#%+1\F#%$'&%$�#4=�r`$Ã�C6�PoEF=Y(�;�Hd68&4E�6831#%Lc=
(F$�+zr`$Ã�C6�P>VÃK>P*+13C$'QR+:9WK>31EY(*#%$'=�68-10i$'#43���=F#4HJ$'-C+1#43,w83z�`68Q 0FEF-1G8ë�Z)�/=F#4HJ$'-C+1#43,w83z�`68Q 0FEF-1G
�]¼:ÅdÅdÅ � Z
ÒÍ�7&x6cACBI$'3�68&UZ[¼:Å Ñ Â ÓV:�^?1z�u@B<Bd�iA�a^ n9^ �V5AbA<B>9eP79g�8'7%iA��^ \%CL�Al]597*p0\�^A��@#3�bBC63 Z
�/0*�1$�A'3RK>31-1EYA'31EF-C$�#4=�31XY$u;�QR$'-,68&%(�K>PD+C3C$'QkZs�O=0�?b�-CL>A�$�$�(*#4=FGJ+RL8M`Î7Lc=*Mn$'-C$'=YA�$ILc=
�/0*�1$�A'3`�/-1#%$'=h3C$�(sb�-CLcGd-,68QeQe#4=FGIK>P*+13C$'QR+Ãë��U�/BD3CLc02$'-<¼:Å Ñ Â � Z
ÒÍ�7&x6cACBI$'3�68&UZ[¼:Å Ñ Ä ÓV:�^a14�u@B<Bd�iV�[^an9^[�[59bB<B>9eP79gh8#7%iE�[^anG59� ia��^a\%CL�Al�5979p
\�^A��@#3�bBC63 Z�r/#%+C31-1#40FEF31#%Lc=f68=Y(R./0Y+131-,6cA'3���PD\i$�+�#4=R;�QR$'-,68&%(�Zj|��%�%���YéN�r^LK��u���J�_æ�^GK
å2æNM��J�j�céCê4��^m���]^2êCêlé��]^m����S)�]¼ � �]¼:Å Ñ Ä � Z
ÒÍ��LcGJ$'-�$'3�68&UZ[¼:ÅdÅdÅd6 Ó�Z0@'3AdA8 1z8'WXCG3�i¡ ¢3?@#79d £23Aef¤�¤�CG� 5979p ¥¦eP79¤�3AefCGp
\X@X§�CG3Aghp*8'3A¤ Z�ra$Ã�16:P?���/=F#�M_P>#4=FGpÎ7Lc=YA'EF-1-C$'=YA'P�68=Y(¡r`#%+131-1#40FEF31#%Lc=Ç3CLo.@A,XF#%$'HJ$s6
r`#%+131-1#40FEF3C$�(T�>6�Hd6*Z¨|A^6�?êH�cé����?ê��0D�æ�F���è��?ê'éª©HQ��J�hêI�E�R^m���]^2êCêlé�� ^��¬«J|�D9Q��#­f�]¼:ÅdÅdÅ � Z
ÒÍ��LcGJ$'-�$'3�68&UZ[¼:ÅdÅdÅ80 Ó�Z0@'3AdA8®1z8'WXCG3�i¯ ¢3?@#79d®¥°ePCG79�?CG3 W 5979p±¥¦eP79¤�3AefCGp
\X@X§�CG3Aghp*8'3A¤ Z�ra$Ã�16:P?��Î7Lc=YA�$'\F3C+RM_Lc-�6~r`#%+131-1#40FEF3C$�(Ç�>6�Hd6*Z¡�?=]�?b�-CLDA�$�$�(*#4=FGJ+�L8M
r`#%+131-1#40FEF3C$�(~Î7LcQe\FEF31#4=FGuLc=I31XY$g��$'0��_r
Îj�¡²_ÅdÅ � 9Y�dEF=Y$<ÅdÅ*9Y¿/Ld+13CLDACBhëR�]¼:ÅdÅdÅ � Z
ÒÍ��LcGJ$'-�$'3�68&UZ[¼:ÅdÅdÅcA Ó�Z0@'3AdA8 148#WXCG3�i³ ¢3?@#79d ¥¦efCG7*� CG3 W 5*79p®¥¦eP79¤�3AefCGp
\X@X§�CG3Aghp*8'3A¤ Z�ra$Ã�16:P?���/=F#�M_P>#4=FGpÎ7Lc=YA'EF-1-C$'=YA'P�68=Y(¡r`#%+131-1#40FEF31#%Lc=Ç3CLo.@A,XF#%$'HJ$s6
r`#%+131-1#40FEF3C$�(o�h6:Hc6*Zg�O=´�?b�-CL>A�$�$�(*#4=FGJ+
L8M7��$�ACXF=YLc&%LcGdP�L8M��/0*�1$�A'3]VÃ�/-1#%$'=h3C$�(��)68=FGdE�6WV
GJ$�+/68=Y(TK>P*+13C$'QR+����g�`�zKI;�EF-CLc\i$<ÅdÅ*9Yva68=YA'PJë��]¼:ÅdÅdÅ � Z

�dÁ��



�dÁ8  ¨[¥�¦z§%$�£�¦`­'$�"¯§%$`¬2§�¥'¸'&`±/¥1®
ÒÍ��LcGJ$'-�$'3�68&UZ�� Î(Î(ÎWÓEZ�@#3AdA8µ148#WXCG3�i[ �3?@'79d-¥¦efC679� C636W�5979p;qa8'�Ll¶1�@#ePCG3 Z
$�·`31-C$'QR$o|sLD(F$'&4#4=FGYZ¹�O=³�?b�-CL>A�$�$�(*#4=FGJ+TL8M�;¯�*31-C$'QR$ob�-CLcGd-,68QeQe#4=FG�� Î(Î(Î 9@�O3,68&4Phë
�n� Î(Î(ÎJ� Z
ÒÍ��LcGJ$'-�EF=Y(s�a$'&4&%$'-C+,$'=p¼:ÅdÅdÂ ÓEZ�@#3AdA8�148#WXCG3¸5*79p´�a@#79g¹sN¥¦CG3A7*CG3�£EC6����C63Ag�CG7 Z
�/=�|~LD(F$'&%+e#4=��/0*�1$�A'3]VÃ�/-1#%$'=h3C$�(�|s$'31XYLD(F+eVeÎj-1#431#%íhEY$~68=Y(�6�=Y$'5 ./\F\F-CLJ6cACX�3CL
¿�$'HJ$'-C+C#40F#4&4#43?PJZ¶�?=º�?b�-CLDA�$�$�(*#4=FGJ+IL8M ��$�A,XF=YLc&%LcGdP�L8M��/0*�1$�A'3]VÃ�/-1#%$'=h3C$�({��68=FGdE�68GJ$�+
68=Y(sK>P*+13C$'QR+����g�`�)K�¼:Å*9Yb¯68-1#%+Ãëf�]¼:ÅdÅdÂ � Z
ÒÍ��LcGJ$'-<¼:ÅdÅ ÑWÓEZ�@#3AdA8³148#WXCG3 Z�|s#4Gd-,6831#4=FGf�/0*�1$�A'3C+@#4=k;�&%$�A'31-CLc=F#%A Î7LcQeQR$'-CA�$
./\*V
\F&4#%A:6831#%Lc=Y+:Z��?=��?b�-CL>A�$�$�(*#4=FGJ+fL8Mg��-C$'=Y(F+R#4=�r`#%+131-1#40FEF3C$�(�K>PD+13C$'QR+RM_Lc-R;�&%$�A'31-CLc=F#%A
Î7LcQeQR$'-CA�$�ëu�]¼:ÅdÅ ÑJ� Z
ÒÍ��LcGJ$'-<¼:ÅdÅdÅ ÓEZ�@#3AdA8�148#WXCG3 Z2�?�h6�Hd6�#4=�HJ$'-13C$'#4&43C$'=�K>P*+13C$'QR$'QkZ[v`$'0i$'=F&xw8E*yYGdBJ$'#43:9
t�$'-13C$'#4&4EF=FG�EF=Y(Tb)$'-C+1#%+C3C$'=FSlë�Z�(*\FEF=FBD3:Z HJ$'-1&x68G~�]¼:ÅdÅdÅ � Z
ÒÍ�7-,68=Y(*3�EF=Y(k|�6c(F+C$'=�¼:ÅdÅ�� Órx'^j1z3?@'79p9b_5979p�»¼^o\�^%Z�@#p*ghCG7 Z��/0*�1$�A'3]VÃ�/-1#%$'=h3C$�(
r`#%+131-1#40FEF3C$�(ob�-CLcGd-,68QeQe#4=FGs#4=���;��). Z �?=¬�?b�-CLDA�$�$�(*#4=FGJ+
L8M@�/0*�1$�A'3]V?�@6c+C$�(or`#%+131-1#�V
0FEF3C$�(Rb�-CLcGd-,68QeQe#4=FGY9D;jÎ@�g�`b�½½Å��
��Lc-1BD+CXYLc\[9Jm
68#%+C$'-C+1&x68EF3C$'-1=[9*�a$'-1Q�68=hPJ9J��$�A'31EF-C$
v`Lc3C$�+�#4=sÎ7LcQe\FEF3C$'-aKDA'#%$'=YA�$d9Yt�Lc&UZ�ÄcÅ*¼d9�K>\F-1#4=FGJ$'-]VUt�$'-1&x68G8ë��]¼:ÅdÅ�� � Z
ÒÍ�7-,68EF0�6cACXsEF=Y(kb)LcBd68XF-<¼:ÅdÅdÅ Ó�\X@#3Ag°143?@B5*�G@A<B>¾5979p¿:E��CLÀ9@#79p#CG3Á`�8'd9@#>*3 Z
�?ra$�+1#4Gd=�EF=Y(f�OQe\F&%$'QR$'=h31#%$'-1EF=FG�HJ$'-13C$'#4&43C$'-/K>PD+13C$'QR$/Qe#43@�/|~�sEF=Y(ura$Ã�C6�Pf68QË��$'#�V
+1\F#%$'&�(F$�+RÎ7Lc=h3,68#4=Y$'-1X�6WMn$'=Y+�./&43C$'=h57$'-C(F$'-:97K>31EY(*#%$'=�68-10i$'#43��/=F#4HJ$'-C+1#43,w83e�`68Q 0FEF-1G8ë�Z
�/=F#4HJ$'-C+1#43,w83/�a68Q<0FEF-1Gs�]¼:ÅdÅdÅ � Z
ÒÍ�7-1#%Lc3�$'3�68&UZ[¼:ÅdÅJÄ ÓEn*^�143AeP8*b�i�Âr^�£E59C63A3?@B8'59e�597*pÄÃVsÅ`[^�\%Æ'>93 Z{Î7Lc=YA'EF-1-C$'=*V
A'PJ92r/#%+C31-1#40FEF31#%Lc=�68=Y(~bz68-,68&4&%$'&4#%+CQñ#4=o�/0*�]$�A'3]VÃ�/-1#%$'=>3C$�(ob�-CLcGd-,68QeQe#4=FG��_ra$'S:$'Q<0i$'-
¼:ÅdÅJÄ � Z��)$�ACXF=F#%A:68&�¿/$'\2Lc-13��jVOÅJÄàV,¼' Y9D�¯�º��$'-1&4#4=[9*�¯��|�6831XY$'Q�6831#4BfEF=Y(��O=*M_Lc-1Q�6831#4BiZ
Ò Î�68-CLcQR$'&j¼:Å Ñ Å Ó2kVC679efgr�z@#368�§�CG� Z�KD$'-1HD#%A�$d9F./+CP>=YA,XF-CLc=hPu68=Y(u�p68#43]VU0>PhV?v`$�A�$�+C+1#43OPJZ
Ç>ædè>é1^ ���)æ�M����Nç�êI�¹�J©Å��é��nê1^ �?ê��rÈ7é1æI�cé���FEFE� ^m�¸���N  � �_v`L:HJ$'Q<0i$'- ¼:Å Ñ Å � Z
Ò Î�68-1-1#%$'-CLREF=Y(T�g$'&%$'-1=h3C$'- ¼:Å Ñ Å Ó�É[eP<B>98'��@#g[�z@#3A3AefC636805*79p�k4@u�#ePp�£EC6��CG3A7AbACG3 Z
��#4=Y(Y6R#4=sÎ7Lc=h3C$l�*3:Z[D�æ�FEF�ès^6�J�I�u�J�_æ�^GKgæNM=�POFêzQED#RÊS?�[�N  � �_./\F-1#4&�¼:Å Ñ Å � Z
Ò Î�68-1-1#%$'-CLREF=Y(T�g$'&%$'-1=h3C$'- ¼:ÅdÅ ÎWÓ�É[eP<B>98'��@#g[�z@#3A3AefC636805*79p�k4@u�#ePp�£EC6��CG3A7AbACG3 Z
�?�`L:5º3CLe5@-1#43C$<bz68-,68&4&%$'&zb�-CLcGd-,68QR+Ãë�Z�|~�Ã�{b�-C$�+C+<�]¼:ÅdÅ ÎJ� Z
Ò Î7LD(F(�¼:ÅJÄ ÎWÓE�a^' 4^X��8#p#p Z@.¶¿�$'&x6831#%Lc=�68&z|sLD(F$'&�L8M�rg683,6�MnLc-/��68-1GJ$�K>X�68-C$�(Trg683,6
�@68=FBD+àZ=D�æ�FEF�èF^G�H�I���J�næ�^LK<æNM=�PO*ê4QED#R®��S)�nÂ � �_�dEF=F#�¼:ÅJÄ ÎJ� Z
ÒÍrg68XFQ�� Î(Î(ÎWÓEZ�@#3Ad'59grk�@#>#§ ZX�?��XY$graL>Lc-,6c+C31X�6�K>P*+13C$'Qk9F�)$�ACXF=F#%A:68&�¿/$'\2Lc-13��jV,¼lV
� Î(Î(Î 9��¯�â�7$'-1&4#4=Dë�Zj�¯�}��$'-1&4#4=��n� Î(Î(ÎJ� Z
ÒÍra$Ã�16:P�� Î(Î(ÎWÓ�kECGËª@�l Zjra$Ã�16:Pu�`LcQR$'\�68GJ$��n� Î(Î(ÎJ� Z�5@5@5
ZÍ(F$Ã�C6�PJZÍLc-1GYZ
ÒÍraL:5@=F#4=FG~¼:ÅdÅ ÑWÓVqa368 l_1z3AeÌ@#7]kE8 Í�79eP79W Z��?�>6�Hd6�¿�|~�ª�D¿�$'QRLc3C$g|~$'31XYL>(��O=hHJLDA:6WV
31#%Lc=Dë�Z�b�-C$'=>31#%A�$ �a68&4&��]¼:ÅdÅ ÑJ� Z
ÒÍ�F-,68GJ$'Q�68=F=�� Î(Î(ÎWÓ2`�C63, ¢3?@AWXC §�@#797 Zj�?;�#4=~�`-1EF\F\F#%$'-1EF=FGJ+CQR$�ACX�68=F#%+1Q EY+aEF=Y(k$'#4=
va68QR$'=Y+C(*#%$'=Y+13~MN^F-~ra$Ã�16:PJ9gK>31EY(*#%$'=�68-10i$'#43o��=F#4HJ$'-C+C#43,w83~�a68Q<0FEF-1G8ë�Z �/=F#4HJ$'-C+1#43,w83
�a68Q<0FEF-1G~�n� Î(Î(ÎJ� Z



¨[¥�¦z§%$�£�¦`­'$�"¯§%$a¬2§�¥'¸'&`±`¥]® �dÁdÁ
Ò �g68QeQ�6e$'3`68&UZ�¼:ÅdÅdÁ Ó2��3AeP<B>0£[@X§4§�@¨i?ÂaeP<?>A@#3Ap��VCG��§ai?Â�@'��vG>În68#>97*g�8'705979p
nG8'>97ÄÏE�mefghg�ePp*CGg Z³�?ra$�+1#4Gd=�b¯68313C$'-1=Y+:Z�;�&%$'QR$'=>3C+uL8M<¿/$'EY+,680F&%$~�/0*�1$�A'3]VÃ�/-1#%$'=h3C$�(
KDL8M_3?5768-C$�ë�Z7.@(F(*#%+CLc=*VU��$�+1&%$'P��]¼:ÅdÅdÁ � Z
Ò �a$'&%$'-1=>3C$'- ¼:Å Ñ Á ÓEk�^�£ECG�mCG3A7AbACG3 Zs�a$'=Y$'-,6831#4H�Î7LcQeQ EF=F#%A:6831#%Lc=�#4=���#4=Y(Y6*Z¸QED#R
�YéN��^GK��u�¹�J�næ�^LK�È7é1æI�cé���FEFE� ^���Ð9��^m�dè����>êªKV��^ �Rå6Ñ~K��?ê�F[KEÒ��]¼ � �]¼:Å Ñ Á � Z
Ò �aLd+1&4#4=FGf$'3�68&UZ[¼:ÅdÅdÂ ÓEn�@X§�CGg�£E8'g��mef7*W�i#14ef�m��n68 l¯5*79pº£E5?l³x bACGCG� ZX�?��XY$a�h6�Hd6
��68=FGdE�68GJ$�K>\2$�A'#�y�A:6831#%Lc=Dë�Z7.@(F(*#%+CLc=*VU��$�+1&%$'P��]¼:ÅdÅdÂ � Z
Ò �`-1#�¾�$'&�¼:ÅdÅ ÑWÓE ¢3?@#79d_£E3AeP¤�¤�CG� Z��UÎ7LcQe\2Lc=Y$'=>3?5768-C$dZ2m�Lc=FS:$'\F3C$<EF=Y(I��$�A,XF=F#4BJ$'=s$'#�V
=Y$�+`KDL8M_3?5�68-C$'\�68-,6c(*#4GdQ�6c+Ãë�Z7(*\FEF=FB>3:Z HJ$'-1&x68G��]¼:ÅdÅ ÑJ� Z
ÒÍ�a68Qe#4&43CLc=T$'3/68&UZ�¼:ÅdÅJÄ Ór£23?@#>B@X§Ó�a@X§�ef��bA8#7ji�Â[ef<B>Ô��@�bBbBC6���¯597*pÔZ�@�lXp*CG79C
 ¢efgh>9CG3 ZX�?�hr`��Î�rg683,680�6c+C$<.@A�A�$�+C+�5@#431XT�>6�Hd6àë�Z�.@(F(*#%+CLc=*VU��$�+1&%$'P��]¼:ÅdÅJÄ � Z
ÒÍ�`$'PD(F$'=s� Î(Î(ÎWÓr»E��eÌ�#CG3��VC�l'p*C67 Z'�?.�EY+1MN^FXF-1EF=FG
HJLc=f�/|~�iVÃ"�EY+13,68=Y(F+C(*#x68Gd-,68QeQR$'=
(*EF-CACX�¿�$lMn$'-C$'=FS�=Y$'31S:$d9)K>31EY(*#%$'=�68-102$'#43 ��=F#4HJ$'-C+1#43,w83 �`68Q 0FEF-1G8ë�Z��/=F#4HJ$'-C+1#43,w83<�a68Q�V
0FEF-1Gs�n� Î(Î(ÎJ� Z
ÒÍ�`Lc&%(F$'-�$'3�68&UZ[¼:ÅdÅdÅ Ó�»Ev6>9ef30�[8'��p#CG3�iAÕIg�3?@'CG��1zC67?s�x?>B@B5*��5*79p��V8?�u@u�¯£[@#tuefb Z
�?r`P>=�68Qe#%As��6�PJLcEF3uL8Mar`#%+131-1#40FEF3C$�(�.�\F\F&4#%A:6831#%Lc=Y+�#4=���68-��aLWë�Z��O+1-,6c$'&��O=Y+131#431EF3C$kL8M
��$�A,XF=YLc&%LcGdPJ9i�`68#�MU6I�]¼:ÅdÅdÅ � Z
ÒÍ�/EF3CACXF#4=Y+CLc=�¼:Å Ñ Ä ÓEÉ[8'3*§�@#7Ö�E^��V5AbA<B>9eP79g�8'7 Z×�?;�QR$'-,68&%(A�g.�=¹�/0*�1$�A'3]V?�@6c+C$�(
��68=FGdE�68GJ$fMnLc- r`#%+131-1#40FEF3C$�(�b�-CLcGd-,68QeQe#4=FG8ë�ZTr`#%+C+C$'-13,6831#%Lc=[9zra$'\�68-131QR$'=h3eL8M/Î7LcQ�V
\FEF3C$'-aKDA'#%$'=YA�$d9���=F#4HJ$'-C+1#43OPIL8Mz�p6c+1XF#4=FGd3CLc=��_�h68=hE�68-�¼:Å Ñ Ä � Z
ÒÍ�Ã�7| � Î(Î(ÎWÓEÕI14Z Z��d#4=�K>#4GdX>3��n� Î(Î(ÎJ� Z�X>3131\9�ÙØ�ØW5@5@5
Z -C$�+C$:68-CACX[Z #40FQkZÍA�LcQÚØ,�]#4=Y+1#4GdXD3ªØDZ
ÒÍ�O=F\F-1#%+C$e¼:ÅdÅdÅ Ó2ÕI7*vG3AefghC Z��O=F\F-1#%+C$��]¼:ÅdÅdÅ � Z�X>3131\9�ÙØ�ØW5@5@5
Z #4=F\F-1#%+C$dZÍA�LcQÚØDZ
ÒÍ�h6cA�Lc0Y+CLc=~$'3�68&UZ[¼:ÅdÅdÅ ÓEÕN��@#3µnL@B<B8'� gh8#7%i¼£E3?@#p6lÓ148'8#<B>Û5979p
n�@�§�C6g³Â45#§cs
�6@B59WX> Z'�?��XY$@�/=F#�y�$�(RKDL8MN3O5768-C$�ra$'HJ$'&%Lc\FQR$'=>3jb�-CLDA�$�+C+Ãë�Zz.@(F(*#%+CLc=*VU��$�+1&%$'PI�]¼:ÅdÅdÅ � Z
ÒÍ�dEF&�$'3`68&UZ�¼:Å Ñ Ä ÓE�a^�n659�6i��Ú^�\jC��Al�i�ÉÚ^��V5AbA<B>9eP79g�8'7¦5979p¦:�^�14�u@B<Bd Zp�z#4=Y$lV
Gd-,68#4=Y$�(�QRLc0F#4&4#43?Pf#4=f31XY$`;�QR$'-,68&%(I+1P*+13C$'QkZ¯�O=r�?b�-CLDAdZDL8M�31XY$/;�&%$'HJ$'=h31Xk.�Î7|îK>PDQ�V
\iLd+1#4EFQ Lc=s�/\i$'-,6831#4=FG�K>P*+13C$'QÐb�-1#4=YA'#4\F&%$�+Ãë�Z�.�Î7| �_v`L:HJ$'Q 02$'-�¼:Å Ñ Ä � Z
ÒÍ�dEF&�¼:Å Ñ Å Ó2��3AeP<ÜnG59� Z¬�n�/0*�1$�A'3R|sLc0F#4&4#43OPp#4=¡6sr`#%+131-1#40FEF3C$�(Ç�/0*�1$�A'3]VÃ�/-1#%$'=h3C$�(�K>P>V
+13C$'Q�ë�Z�r`#%+C+,$'-13,6831#%Lc=[9Y��=F#4HJ$'-C+C#43?PIL8Mz�p6c+CXF#4=FGd3CLc=��]¼:Å Ñ Å � Z
ÒÍm
68=FS�&%$'-C+/� Î(Î(ÎWÓ2:V7*p*3AC�@#g Ã2@#79tu�mCG3Ag Z �?.�EY+1MN^FXF-1EF=FG HJLc= �/|~�iV
m�Lc&4&x680iLc-,6831#%Lc=Y+C(*#x68Gd-,68QeQR$'=Õ(*EF-CA,X�¿�$lMn$'-C$'=FS�=Y$'31S:$d9sK>31EY(*#%$'=�68-10i$'#43â�/=F#4HJ$'-C+1#43,w83
�a68Q<0FEF-1G8ë�Z��/=F#4HJ$'-C+1#43,w83��a68Q<0FEF-1G��n� Î(Î(ÎJ� Z
ÒÍma-C$�(F$'&[EF=Y(�Ý�Ld+CXF#%(Y6I¼:ÅdÅdÅ Ó2�VCGeP79t Ã�3ACGp#CG� 5979p :Vd'efbB8'g�>*e Ý�8#gh>9ePp6@ Z
�?��XF-C$:6c(F+]V7EF=Y(kv/$'31S�57$'-1BhV?b�-CLcGd-,68QeQe#%$'-1EF=FGuQe#43/�h6�Hd6àë�Z�(*\FEF=FBD3:Z HJ$'-1&x68G~�]¼:ÅdÅdÅ � Z
ÒÍ�[$:6I¼:ÅdÅJÄ Ó2kV8'59WÄ\%C�@ Z¸�nÎ7Lc=YA'EF-1-C$'=h3Rb�-CLcGd-,68QeQe#4=FG~#4=��h6:Hc6��zra$�+1#4Gd=�b�-1#4=YA'#4\F&%$�+
68=Y(kb¯68313C$'-1=Y+Ãë�Z�.@(F(*#%+,Lc=*VU��$�+1&%$'Pp�]¼:ÅdÅJÄ � Z



�dÁdÂ ¨[¥�¦z§%$�£�¦`­'$�"¯§%$`¬2§�¥'¸'&`±/¥1®
ÒÍ|�6W¾i$'#%+
¼:ÅdÅJÄ Órx?ef�I�u@#798°Z�@#¤�¤�CGePg Zk#%�7EY+]Va��XY$f�>6�Hd6T�O=h31-,68=Y$'3�KDL8M_3?5768-C$��7EY+:Zk�O=
�?�O=h3C$'-1=�6831#%Lc=�68&[Î7Lc=*M_$'-C$'=YA�$/Lc=uKDL8MN3O5768-C$/;�=FGd#4=Y$�$'-1#4=FG��_�1Î@KD;�½½ÅJÄ � ë��_�Y$'0F-1E�68-`¼:ÅdÅJÄ � Z
ÒÍ|�68GJ$�$gEF=Y(kma-,68QR$'-<¼:ÅdÅdÅ ÓEn6CG¤�¤ÎZ�@BWXCGC]5979pÞn6CG¤�¤ÎÃ�3?@X§�CG3 Z��nÎ7Lc=YA'EF-1-C$'=YA'PsV
K>3,683C$<|~LD(F$'&%+�68=Y(k�h6�Hd6eb�-CLcGd-,68QR+]ë�Z��JLcXF=k��#4&%$'P¼ß¹KDLc=Y+<�]¼:ÅdÅdÅ � Z
ÒÍ|~$'-1S<$'3�68&UZ[¼:ÅdÅ Ñ 6 ÓEZ_^XZ]CG3AtGi� 4^X£23Aef¤�¤�CG�6ijZ³^'148#WXCG3�ij�Ú^#¥¦CGeP793ACGeP<?>³5979p
¥à^A\X@X§�CG3Aghp*8'3A¤ Z�;�&%$�A'31-CLc=F#%A
Î7Lc=h31-,6cA'31#4=FGe5@#431XkÎ@�gKD|��gKeVz�`L:5�3CL<;�+C3,680F&4#%+1X[9
v`$'GJLc31#x683C$�68=Y(�;¯�F$�A'EF3C$�;�&%$�A'31-CLc=F#%ATÎ7Lc=h31-,6cA'3C+eLc=�31XY$u�?=>3C$'-1=Y$'3:Zo�?=0�?;�=h3C$'-1\F-1#%A�$
r`#%+131-1#40FEF3C$�(~�/0*�1$�A'3C+/Î7LcQe\FEF31#4=FGf��Lc-1BD+1XYLc\��_;�r
�gÎz½½Å ÑJ� 92K*68=Tr`#%$'GJLWëf�]¼:ÅdÅ ÑJ� Z
ÒÍ|~$'-1S<$'3�68&UZ[¼:ÅdÅ Ñ 0 ÓEZ_^�Z,C63AtGi� z^¼£E3AeP¤�¤�C6�6i�qr^rqa5%i¼x'^ÚZ]á9�m��CG3 s�¥¦ef�md#C67%i
��^j¥¦CGeP793ACGeP<B>%i�Z_^¢148#WXCG3�5979pÜ¥y^¢\X@�§�C63Ag�p*8'3A¤ Z~K>EF\F\iLc-131#4=FG~;�&%$�A'31-CLc=F#%A
Î7LcQeQR$'-CA�$R��-,68=Y+,6cA'31#%Lc=Y+
5@#431X�Î7Lc=>31-,6cA'31#4=FG�KD$'-1HD#%A�$�+:ZV|A^6�?ê'éA^ �u�J�_æ�^?����Ç>æcèDéA^?����æ�^
D�æ:æª�YêléN�u�J�f�8êa|A^�M'ædéªF����J�næ�^kå ÑhK��?ê�FVKÅâaãFæ���ä�å�â'æ
æmäBç¯Ò��N  � �]¼:ÅdÅ ÑJ� Z
ÒÍ|~$'-1S<$'3�68&UZ[¼:ÅdÅdÅ ÓEZ_^¢Z]CG3AtGi� 4^�£E3AeP¤�¤�CG� i�Z_^c148#WXCG3�ic��^�¥¦CGef7*3ACGef<B>�5979p
¥à^{\�@X§�CG3Ag�p#8#3A¤ Z ;�&%$�A'31-CLc=F#%A Î7Lc=>31-,6cA'31#4=FGã#4Q �?=>3C$'-1=Y$'3:Z �?=Ó�n�g�NØ8�Ã���/V
m�Lc=*Mn$'-C$'=FSÞ½Ím�LcQeQ EF=F#4Bc6831#%Lc=ï#4=ât�$'-13C$'#4&43C$'=ïK>P*+13C$'QR$'=9½ �_mg�Ot
K?½½ÅdÅ � 9/�O=*M_Lc-1Q�6831#4B>V
./B>31EY$'&4& ëf�]¼:ÅdÅdÅ � Z
ÒÍ|~$'PJ$'-<¼:ÅdÅ ÎWÓE14CG3ubA3?@#7*p¯Z]C�l'CG3 ZjKD$�í>EY$'=h31#x68&[68=Y(kÎ7Lc=YA'EF-1-C$'=h3/�/0*�1$�A'3]VÃ�/-1#%$'=h3C$�(
b�-CLcGd-,68QeQe#4=FGYZ7�?=��?�)$�ACXF=YLc&%LcGdPIL8M��/0*�1$�A'3]VÃ�/-1#%$'=h3C$�(s��68=FGdE�68GJ$�+/68=Y(TK>P*+13C$'QR+@Å*¼d9
b¯68-1#%+Ãëf�_�dEF=F#j¼:ÅdÅ ÎJ� Z
ÒÍ|~$'PJ$'-<¼:ÅdÅJÄ ÓE14CG3ubA3?@#7*pµZ]C�l'C63 Z°�n�/0*�1$�A'3]VÃ�/-1#%$'=h3C$�(¶KDL8MN3O5768-C$�Î7Lc=Y+C31-1EYA'31#%Lc=Dë�Z
b�-C$'=>31#%A�$ �a68&4&U9�"�5j$'#43C$ .�E*M?&x68GJ$R�]¼:ÅdÅJÄ � Z
ÒÍv`$'#4QR$'PJ$'-<¼:ÅdÅ ÑWÓ2`#@�bèÉVCGeH§�C�l'CG3 �_�`$'-,68EY+1GJ$'02$'- � Z �nÎ7Lc-C$ä�>6�Hd6qv/$'3O5jLc-1BD#4=FG8ë�Z
b�-C$'=>31#%A�$ �a68&4&��]¼:ÅdÅ ÑJ� Z
ÒÍv`$'&%+CLc=�¼:ÅdÅ ÑWÓ2nGC6¤�¤;ÉVCG��gh8#7 �_�`$'-,68EY+1GJ$'0i$'- � Z¿�?b�-CLcGd-,68QeQe#4=FGâ|sLc0F#4&%$��/0*�1$�A'3C+
5@#431XT�h6:Hc6àë�Zj�JLcXF=k��#4&%$'P�ßäKDLc=Y+��]¼:ÅdÅ ÑJ� Z
Ò �a68B*+@EF=Y(I��Lc=FGT¼:ÅdÅJÄ Ó�x?<B8#bBb�»4@'d#g_5979pÛ�VCG793�l�¥�8'79W Zµ�?�h6�Hd6���XF-C$:6c(F+Ãë�Z
�V½Í¿�$'#4&4&4PJ92"�5j$'#43C$<./E*M?&x68GJ$R�]¼:ÅdÅJÄ � Z
Ò �/0*�1$�A'3Cr`$�+C#4Gd=p¼:ÅdÅ ÑWÓr»E�?Ë�CG<?bAkVC6g�ePW'7 Z7�/0*�1$�A'3�K>3CLc-C$��]¼:ÅdÅ ÑJ� Z�5@5@5
ZÍLD(*#UZÍA�LcQkZ
Ò �/0*�1$�A'3�K>\�6cA�$�¼:ÅdÅ ÑWÓ�»E�?Ë�CG<?b*x?v�@A<BC Z�t�LàPh68GJ$'-��]¼:ÅdÅ ÑJ� Z�5@5@5
ZÍLc0*�1$�A'3C+1\�6cA�$dZÍA�LcQkZ
ÒÍbz$'#431GJ$'=s$'3/68&UZ�¼:ÅdÅd� Ó��[CGeP79t~s�»VbBbA8³`�CGefbAW'C67%i#�a@#3�b9§�5Ab¯n6á936WXCG79gÚ5979p{kVePCLb s
§�@#3ºx6@A59vGC ZX�?�@68EY+13C$'#4=Y$ (F$�+/ÎjX�6cLd+:ZY�Y-,68B>3,68&%$�ë�ZjK>\F-1#4=FGJ$'-]VUt�$'-1&x68Go�]¼:ÅdÅd� � Z
ÒÍb�XF#4&4#4\F\Y+C$'=sEF=Y(s"2$'=FGJ$'-<¼:ÅdÅdÂ ÓEZ]eP<B>B@#CG�2`�>9ef�mefv6vGg�CG7�5979p�Z�@�bBbB>*e�@#gaé'C679WXCG3 Z
�h6:Hc6cb¯68-13?PTV7�[-,68=Y+C\�68-C$'=h3a¿�$'QRLc3C$��/0*�1$�A'3C+/#4=T�h6�Hd6*Z�D�æ�ê ��è>élé1ê�ê ��Ñ�ë*È7é��u�¹�J�H�,ê2��ê �
��ìª�Yêléª�Uê�ê ��ê2í��]¼d¼ � �_v`L:HJ$'Q 02$'-�¼:ÅdÅdÂ � Z
ÒÍbzLc\F\2$'=Y(*#%$'B�¼:ÅdÅdÅ ÓEÉVeP��gw`�8#vGv6CG79p*ePCGd Zî�?;�#4=ïBJLcQe\2Lc=Y$'=>3C$'=YLc-1#%$'=h31#%$'-13C$'-¡bz$'-C+1#�V
+13C$'=FS�QR$�A,X�68=F#%+1Q<EY+:9DK>31EY(*#%$'=�68-102$'#43��/=F#4HJ$'-C+1#43,w83z�a68Q<0FEF-1G8ë�Z¯�/=F#4HJ$'-C+1#43,w83¯�`68Q 0FEF-1G
�]¼:ÅdÅdÅ � Z



¨[¥�¦z§%$�£�¦`­'$�"¯§%$a¬2§�¥'¸'&`±`¥]® �dÁJÄ
ÒÍ¿/6d68\�¼:ÅdÅdÅ Ó�n�@#7àÂ=@9@#v Zà�½t/#4-131EY$'&4&%$�b�-CLcS:$�+C+CLc-C$'=}V�$'#4=}|s#4Gd-,6831#%Lc=Y+1BJLc=FS:$'\F3TM_^F-
�`-1EF\F\i$'=¡HJLc=��/0*�]$'BD3C$'=�#4=¡r`$Ã�C6�PJ9�r`#4\F&%LcQ�68-10i$'#43��/=F#4HJ$'-C+1#43,w83R�`68Q 0FEF-1G8ë�Z��/=F#�V
HJ$'-C+1#43,w83��a68Q<0FEF-1G��]¼:ÅdÅdÅ � Z
ÒÍ¿�$�(*&4#%A,Xp¼:ÅdÅdÅ Ó2n6CG79g�sÅ`�CLbACG3¼ÂaCGp#��eP<B> Z9�UÎ@�`¿���.¯�*Z Î 9à$'#4=Y$�\F-,6W�D#%+CLc-1#%$'=>31#%$'-13C$�;�#4=*V
M_^FXF-1EF=FG8ë�Z�.@(F(*#%+CLc=*VU��$�+1&%$'PI�[Lc=FGdQ�68=[9i"�5j$'#43C$ .�E*M?&x68GJ$R�]¼:ÅdÅdÅ � Z
ÒÍ¿�$�$�+,$e¼:ÅdÅJÄ Ó�£ECG8'36WXCÎÂ[CGCGg�C Z'�?ra683,680�6c+,$gb�-CLcGd-,68QeQe#4=FGR5@#431Xk�Jra��Î�68=Y(I�h6�Hd6àë�Z
�V½Í¿�$'#4&4&4P��]¼:ÅdÅJÄ � Z
ÒÍ¿�Lc0F0F#4=Y+<¼:ÅdÅdÅ Ó2n�@#gh8#70�����mef8#b�Â48#�?� eP79g Z�Î7LcGd=F#431#4HJ$`K>EF\F\iLc-13:9h�`|s�s.@(*XY$'-C$'=YA�$d9
68=Y(2·a|s�)�?=>3C$'-CACX�68=FGJ$�#4=R.�-1GJL�Ø8�`|s��Zz�O=E�nÎ7Lc=Y+C31-1EYA'31#%Lc=fL8M�KDL8MN3O5768-C$�;�=FGd#4=Y$�$'-1#4=FG
��LDLc&%+ �UÎ7LhKD;���½½ÅdÅ � ë�Z��/=F#4HJ$'-C+1#43?PIL8M�KDLcEF31XT./EY+131-,68&4#x6I�_�dEF=F#j¼:ÅdÅdÅ � Z
ÒÍ¿�LcEY+,+C$'&4&%$e¼:ÅdÅ ÑWÓE`a^{Â48#59ghg�CG�m��C Z r`P>=�68Qe#%AËr`#%+131-1#40FEF3C$�(ÕK>P*+13C$'QR+¶#4=Ô�h6�Hd6*9
�`+1#4=FG 68GJ$'=h3º3C$�A,XF=YLc&%LcGdP�3CLq0FEF#4&%(ñ��$l�D#40F&%$ï+1P*+13C$'QR+:Z �gé�ä´� æ����6ï K�Ç>æcèDéªê?���Ùâ
�����¨äf�u�]ç�äÌ�Cæ�F�ðA�cé��J�H���%êªKñð9ò�óuóuô�ðBóuômõ�ç~ðBóuômõ�çL�
�_./\F-1#4&�¼:ÅdÅ ÑJ� Z
Ò KDACX�6W¾�$'-13 ¼:Å Ñ Â Ór�43?@#ePWÁx?<B>B@#¤�¤�CG3�b Z ./=¶�O=h31-CLD(*EYA'31#%Lc=ï3CL{�[-C$'&4&4#%+�Ød������ZÆ�O=
�n�g�`b7KD�[.µ½ Ñ Âfb�-CLDA�$�$�(*#4=FGJ+:92b)Lc-131&x68=Y(>ë�Z�KD�1�ab��[.`väv`Lc31#%A�$�+`�*¼��]¼d¼ � �UKD$'\F3C$'Q<0i$'-
¼:Å Ñ Â � Z
Ò KDACXY$'EF-C$'-a� Î(Î(ÎWÓ2Z]eP<?>A@#CG��x?<B>9CG5*3ACG3 Z;�?��68E*M_S:$'#431QRLc=F#43CLc-1#4=FG�EF=Y({m�Lc=*yYGdEF-,6831#�V
Lc=Y+1Q�68=�68GJ$'QR$'=>3�HJLc=Rm�LcQe\iLc=Y$'=h3C$'=[9*K>31EY(*#%$'=�68-102$'#43j��=F#4HJ$'-C+1#43,w83��a68Q<0FEF-1G8ë�Z��/=F#�V
HJ$'-C+1#43,w83��a68Q<0FEF-1G��n� Î(Î(ÎJ� Z
Ò K>#%$'GJ$'&�¼:ÅdÅdÂ Ó�nG8#7/x?efCGWXCG� Z2�UÎ@�`¿���.q�FEF=Y(Y68QR$'=h3,68&%+R68=Y(�b�-CLcGd-,68QeQe#4=FG8ë�ZI�JLcXF=
��#4&%$'P¼ßäKDLc=Y+ �]¼:ÅdÅdÂ � Z
Ò KDL8M_3?5@#4-C$�(p¼:ÅdÅ ÑWÓrx?8#¤�b Í�eP3ACGp Zµ�?b�-CLcGd-,68QeQe#4=FG�#%�7EY+T./\F\F&4#%A:6831#%Lc=Y+Ãë�Z�KDL8MN3O5@#4-C$�(
.���9�"�^F-1#%A,X[9Y5@5@5
ZÍ+CL8M_3?5@#4-C$�(�ZÍA,X[9�HJ$'-C+C#%Lc= Î Z½Áe./E*M?&x68GJ$R�]¼:ÅdÅ ÑJ� Z
Ò K>\F#%$'GJ$'&�¼:ÅdÅdÅd6 Ó2:V79p#3AC_x?v6efCGWXCG� Z��?./EF3CLcQ�6831#%+CA,XY$�t�$'-13C$'#4&4EF=FG~#4=pb¯68=FGh6c$:6àë�ZI�z�
��$'-1&4#4=��]¼:ÅdÅdÅ � Z��)$�ACXF=F#%A:68&z¿�$'\iLc-13:9Y�¯�â��$'-1&4#4=[Z
Ò K>\F#%$'GJ$'&�¼:ÅdÅdÅ80 Ó2:V79p#3AC/x?vGePCGWXCG� Z,�n�/0*�1$�A'3u�`-,68\FX�./=�68&4PD+C#%+:9¯��$�ACXF=F#%A:68&a¿�$'\iLc-13
�jVOÅdÅWV,¼d¼d9�b�-C$'&4#4Qe#4=�68-1PIt�$'-C+C#%Lc=[9Y�¯�â��$'-1&4#4=Dë�Z��¯�ß�7$'-1&4#4=��]¼:ÅdÅdÅ � Z
Ò K>3C$'HJ$'=Y+�EF=Y(k�o-1#4GdXh3 ¼:ÅdÅ8  ÓV¥y^4Â[ef<B>B@#3Ap¶x bAC��'CG79g]5979pà£[@#3�lyÂÚ^�¥°3AePWX>Ab Z
�?��Î7b¨Ø8�Ãb�#4&4&4EY+C31-,683C$�(>ë�Z�.@(F(*#%+CLc=*VU��$�+1&%$'P��]¼:ÅdÅ8  � Z
Ò K>31EF-1Q�� Î(Î(ÎWÓ2qa>98'3Ag�bACG7{x bA593*§ Z'�?;�=>3?5@#%ACBD&4EF=FG�HJLc=sK>\F-,6cACXFBJLc=FS:$'\F3C$'=~S�EF-@t�$'-]V
$'#4=FXY$'#431&4#%ACX>EF=FG�HJLc=Rv/$'0i$'=F&xw8E*yYGdBJ$'#43�EF=Y(et�$'-13C$'#4&4EF=FG<#4=�ra$Ã�16:PJ9dr/#4\F&%LcQ�68-10i$'#43j�/=F#�V
HJ$'-C+1#43,w83��a68Q<0FEF-1G8ë�Zj��=F#4HJ$'-C+C#43,w83��`68Q 0FEF-1G~�n� Î(Î(ÎJ� Z
Ò K>EF=p¼:ÅdÅdÅ Ó�x?5*7 Z �h6:Hc6c+,L8MN3 �`LcQR$'\�68GJ$ �]¼:ÅdÅdÅ � Z
5@5@5
Z �C6�Hd6c+CL8MN3:ZÍA�LcQÚØW=�6:HLØW5@X�6831#%+�ØW&4#4GdXh3?57$�#4GdXD3:Z X>31Qe&UZ
ÒÍ�)683C+CEF02Lc-1#�¼:ÅdÅJÄ Ó�Z_^ q¨@�bAg�5*� 8'3Ae Z �/\2$'=Y�h6:Hc6 �]¼:ÅdÅJÄ � Z
5@5@5
ZÍ+CL8M_31&x680[Z #%+:Z 3C+1EFBDEF0�6*Z½6cAdZ �Ã\ ØRQe#%ACX Ø8Lc\i$'=c�C6�Hd6uØDZ



�dÁ Ñ
Ò t�68=h3C$'-a� Î(Î(ÎWÓEZ]ef<B>B@'CG�Î\�^XÏ�@#7³kEC0Ï�@#7AbACG3 Z r`#%+1\F&x6�PD#4=FGT68=Y(�;�(*#431#4=FGsKDLcEF-CA�$
Î7LD(F$R#4=�KDL8M_3?5�68-C$f;�=FGd#4=Y$�$'-1#4=FG~;�=>H>#4-CLc=FQR$'=>3C+:Zk�O=Î�ÃKD$�A�Lc=Y(��?=>3C$'-1=�6831#%Lc=�68&�K>PDQ�V
\iLd+1#4EFQÐLc=sÎ7Lc=Y+131-1EYA'31#4=FGuKDL8M_3?5�68-C$<;�=FGd#4=Y$�$'-1#4=FGu��LDLc&%+<�UÎ7LhKD;���½½� Î(Î(ÎJ� 9��[#4QR$'-1#%ACBi9
�O-C$'&x68=Y(�9Y�dEF=Y$ � Î(Î(Î ë�Z���=F#4HJ$'-C+1#43OPIL8M¯��#4QR$'-1#%A,B29��?-C$'&x68=Y(��_�dEF=F#)� Î(Î(ÎJ� Z
Ò t`#43C$'BfEF=Y(k�)+CACX>EY(*#4=�¼:ÅdÅJÄ Ó2n�@#7�Ï2eÌbACGd,5979p]�4>93AePg�bAe�@'7�qag�<B>95*p*eP7 �_�`$'-,68EY+1GJ$lV
0i$'- � Z4�?|sLc0F#4&%$R�/0*�1$�A'3<K>PD+13C$'QR+/V���Là5768-C(F+<31XY$�b�-CLcGd-,68QeQ�680F&%$R�?=>3C$'-1=Y$'3:Z�KD$�A�Lc=Y(
�O=h3C$'-1=�6831#%Lc=�68&7��Lc-1BD+1XYLc\[9)|��gKc²_ÅdÂàë�Zuv/EFQeQR$'-�¼:�d�d�I#4=p��vaÎ@K2Z)K>\F-1#4=FGJ$'-]VUt�$'-1&x68G
�]¼:ÅdÅJÄ � Z
Ò �p68&%(FLR$'3/68&UZ�¼:ÅdÅ8  Ó�nGeH§Þ¥]@#�mp*8�i#£ECG8'¤�¤¼¥/l�@#7Ab�i9:E7970¥�8#�m��3?@�bA>¯5979p¯x6@X§
Ã�CG7*p6@'��� Z .öv/Lc3C$�Lc=»r`#%+131-1#40FEF3C$�(ÐÎ7LcQe\FEF31#4=FGY9���$�ACXF=F#%A:68&k¿/$'\2Lc-13��]¼:ÅdÅ8  � Z
5@5@5
ZÍ+1EF=F&x680Y+:ZÍA�LcQÚØW3C$�A,XF=F#%A:68&�VU-C$'\2Lc-13C+�ØD¼:ÅdÅ8 mØc680�+131-,6cA'3]VO�JÅ*Z XD31Qe&UZ
Ò ��#%$'=h0i$'-1G�$'3/68&UZ�¼:ÅdÅdÅ ÓE:[À#CG�Ü¥¦efC679� C636W¢i2 ¢��8'3Ae�@#7µZ�@�bBbA>9CGg_5979p�Z�@#3AdA8
148#WXCG3 Z�|sLD(F$'&4#4=FG�r`P>=�68Qe#%AsKDL8M_3?5�68-C$sÎ7LcQe\iLc=Y$'=h3C+f#4=Ç�/|~��Z��?= 1E^�Âz5'§�v6C
Âr^X ¢3?@#79<BC �_�`$'-,68EY+1GJ$'0i$'- � 9G�?�`|s�j½½ÅdÅ�V7��XY$ ��=F#�y�$�(~|~L>(F$'&4#4=FGu��68=FGdE�68GJ$dZib�-CL8V
A�$�$�(*#4=FGJ+�L8M231XY$@KD$�A�Lc=Y(e�O=h3C$'-1=�6831#%Lc=�68&�Î7Lc=*M_$'-C$'=YA�$d9d��Lc-13jÎ7Lc&4&4#4=Y+:9JÎ7Lc&%Lc-,6c(FLF9J�aKD.�ë�9
�@68=Y(I¼àÄc���
68EY+'�?�[$�A'31EF-C$�v`Lc3C$�+¯#4=fÎ7LcQe\FEF3C$'-7KDA'#%$'=YA�$�ë�9>KD$'#43C$'=u� Î  8òD�*¼:Å*ZhK>\F-1#4=FGJ$'-]V
t�$'-1&x68G~�]¼ Î ¼:ÅdÅdÅ � Z
Ò ��#43131Q�68=F=kEF=Y(s"�#4313C$'-10�68-13 ¼:ÅdÅdÅ Ó�Â�@#�mvG>{¥¦eÌbBb*§�@#797Þ5979pÜZ0@'3ubAef7A@/é'eÌbBbACG3 s
�6@#3ub Z��?|TEF&431#%A:6c+13/V@b�-CLc3CLcBJLc&4&%$d9ib�-CLcGd-,68QeQe#%$'-1EF=FGY9�.�=>5j$'=Y(*EF=FG8ë�Za(*\FEF=FBD3:Z HJ$'-1&x68G
�]¼:ÅdÅdÅ � Z



�dÁdÅ

öE÷uø�ùñúB÷�û¨ü%ý
�/#%$'-1Qe#43IHJ$'-C+1#%ACXY$'-C$p#%ACX[9@(*#%$�HJLc-1&4#%$'GJ$'=Y(F$pr`#%+C+,$'-13,6831#%Lc=}68EY+C+CACXF&4#%$'Àd&4#%A,X}EF=>3C$'-kt�$'-]V
5j$'=Y(*EF=FGI(F$'-a68=FGJ$'GJ$'02$'=Y$'=Îþ/EY$'&4&%$'=sEF=Y(s��#4&�Mn+1Qe#4313C$'&z+C$'&40Y+13C+13,w8=Y(*#4GI68=FGJ$lM_$'-131#4Gd3`S�E
X�680i$'=[Z

�a68Q<0FEF-1GY9�(F$'=p¼ Ñ Z��/B>3CLc0i$'-/� Î(Î(Î

|�68-1BJLR��LcGJ$'-


