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¢e£J¤�¥`¦�§_¨�¥�©«ªJ¬s©­¤%ªg¬J®+ª_¯)¥`°J®e±�ªN¤�¥%²6¦pªg±�©­¤�©T¬J³s§N²6²6¦pªJ§_¨´°J®�¤%¥�ªi©T±s²6¦pª_µN®+¥`°J®¶²�®~¦·¯zªg¦�±s§N¬J¨�®+ª_¯)²6¦pªg£?¸
¹­®~±º¤�ªN¹­µN®~¦p¤~»b¼·¬s¤�®�µ?®~¦�§_¹�½6ªJ±s§_©T¬J¤�§N£J¤�¥`¦�§_¨�¥�©­ªg¬/£N¾À¿?Á[Â´ÃNÃwÄXÅNÆ�Ç�È~Å�ÉzÈ Å�Ê$È�Ç ª_¯)§Ë½6ªg±s§_©T¬/½6®�¤�¨~¦p©T²J¥�©­ªg¬
Ì §_¤�ÍJ¤�®�½.©T¬.±ÎªN¤�¥s°J©­®~¦�§N¦p¨�°J©­¨~§_¹¶²J¹T§N¬6¬J®~¦�¤ Ì °6§Ï¤�²6¦pª_µN®~¬DÍJ¤�®$¯UÍJ¹z»�¼·¬D¥`°J©­¤�²6§N²6®~¦/Ð%®À²6¦p®�¤�®~¬?¥
®�Ñ6§N±s²J¹­®�¤ÒÐ+°J©«¨�°:©­¹«¹TÍJ¤�¥$¦�§_¥�®i¤�©­³g¬J©ÔÓ�¨~§N¬N¥+½�¦�§ ÐÒ£6§_¨�Õ?¤0ª_¯8§N£J¤�¥`¦�§Ï¨�¥�©­ªg¬�£N¾�½�¦pªg²6²J©T¬J³�¤�®~¬?¥�®~¬J¨�®�¤~»%Ö�ª
ª_µN®~¦p¨�ªg±Î®	¥$°J®�¤�®�½�¦�§ ÐÒ£6§_¨�ÕN¤~×7Ð%®s²6¦pªg²�ªN¤�®�§�±Îªg¦p®�³N®~¬J®~¦�§_¹bµJ©­®�ÐØª_¯0§N£J¤�¥`¦�§_¨�¥�©­ªg¬:©T¬NµNª?¹«µJ©T¬J³j¥`°J®
Ê�ÙJÚNÅNÆJÈÀÂpÛ�ÁpÈpÃwÁpÈ�Ç�È~Å�ÉzÚNÉzÄXÂNÅDÜ­ÚNÅNÆJÝgÚ�ÆJÈ~»jÞM®À°6§ µN®�½6®�µN®�¹­ªg²�®�½�§j¬J®�Ðß§N£J¤�¥$¦�§_¨�¥�©­ªg¬3±�®�¥`°JªJ½6ªN¹­ªN³N¾
§N¬J½j§�¦p®�¹T§_¥�®�½À¤�ªgÍ6¬J½j§N¬J½À¨�ªJ±s²J¹­®�¥�®�¹«®~§?¦�¬J©T¬J³À§_¹­³Nªg¦p©­¥`°6±à¥$°6§_¥Ò§_¹­¹­ª_Ð0¤Ò¥$°J®=¨�ªg±s²J¹­®�¥�®�ÊáÙgÚNÅNÆJÈ�ÂpÛ
ÁpÈpÃwÁpÈáÇ´È Å�ÉzÚNÉzÄXÂNÅjÜ­ÚNÅNÆJÝgÚ�ÆJÈ0ª_¯5ÃwÜ­ÚNÅ�Å�ÄXÅNÆ�Ê$Ú_Ç�È�Ç�¯â¦�ªg±à¨�ªg¬J¨~¦p®�¥�®=¥�ª�§?£J¤�¥`¦�§_¨�¥ »8ã0ª_Ð%®�µN®~¦�×J¥�ª�§_¨´°J©­®�µN®
§�²6ª_Ð%®~¦·¯UÍJ¹)¨�°6§N¬J³N®/ª_¯8¥`°J®�¦p®~²6¦�®�¤�®~¬N¥$§_¥�©­ªg¬:¹T§N¬J³gÍ6§_³N®N×7¥$°J®�§N£J¤�¥`¦�§_¨�¥Ò¹T§N¬J³JÍ6§_³N®�©­¥�¤�®�¹Ô¯Ò§_¤eÐ%®�¹«¹8§Ï¤
¦�ÍJ¹­®�¤sÐÒ°J©­¨�°3½6®�¤�¨~¦p©T£6®j§_½�±�©­¤�¤�©T£J¹­®ÀÐ0§ ¾J¤=ª_¯¶§?£J¤�¥`¦�§_¨�¥�©ä¬J³j¤�¥$§_¥�®�¤	±�ÍJ¤�¥�£6®À²6¦pª_µJ©­½6®�½D©ä¬3¥$°J®�½6ª_¸
±s§_©T¬(±�ªJ½6®�¹z»åÖ0°J©­¤À¬J®�Ðæ§N£J¤�¥`¦�§Ï¨�¥�©­ªg¬.§N²6²6¦�ªg§_¨�°3©«¤�¥$°J®À¨�ªg¦p®:ª_¯	ç�¢¶è�¼Ué�êzëe¹T§N¬ � £J¤�¥`¦�§Ï¨�¥�©­ªg¬
§N¬J½Àì/®$Ów¬J®~±�®~¬?¥Ò©T¬À§?¬�í�¬?¥�®�³g¦�§Ï¥�®�½Àî7¾J¤�¥�®~±sï�×6§�¤�¾g¤�¥�®~±Ø©T¬ðÐÒ°J©­¨´°:§N£J¤�¥`¦�§Ï¨�¥]²J¹T§N¬6¬J©T¬J³�¨~§_¤�®�¤Ò§?¦p®
§NÍJ¥�ªJ±s§_¥�©­¨~§_¹­¹­¾#¹­®~§N¦�¬J®�½D¯U¦pªg±'³N©­µN®~¬3¨�ªg¬J¨~¦p®�¥�®�¨~§_¤�®�¤~»Q¢¶¬3®~±s²J©T¦p©­¨~§_¹�¤�¥`ÍJ½6¾3©ä¬3¥$°J®�½6ªg±s§_©T¬3ª_¯
²6¦pªJ¨�®�¤�¤=²J¹T§N¬6¬J©T¬J³À©T¬j±�®�¨�°6§N¬J©­¨~§_¹b®~¬J³N©T¬J®�®~¦p©T¬J³À¤`°Jª_Ð0¤+¤�©­³g¬J©ÔÓ�¨~§N¬?¥=§_½6µG§?¬N¥`§Ï³N®�¤ÒªÏ¯8¥`°J®	²6¦pªJ²6ªN¤�®�½
¦p®~§_¤�ªg¬J©T¬J³�¯â¦�ªg±�§N£J¤�¥$¦�§_¨�¥%¨~§_¤�®�¤0ª_µN®~¦]¨�¹ä§Ï¤�¤�©­¨~§_¹)°J©­®~¦�§N¦�¨´°J©­¨~§_¹b²J¹T§N¬6¬J©T¬J³�»
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� »�� ¢e£J¤�¥`¦�§_¨�¥�©«ªJ¬�£N¾��=¦pªg²6²J©T¬J³�éJ®~¬N¥�®~¬J¨�®�¤���������������������������������������������� �
� » � � ®~¬J®~¦�§_¥�©T¬J³sª_¯b¢¶£J¤�¥`¦�§_¨�¥ÒéJª?¹äÍJ¥�©«ªJ¬J¤0¯U¦pªg±àéJ¨~¦�§_¥�¨´° ������������������������������� �

� � ��� �K���5���~� ��¡_�~üýù ø � ø ú ì �
! ø �
�"� ø � ÷�÷
# »�� Ö0°J®�$%§_¤�©­¨�¼z½6®~§%�������������������������������������������������������������������&�'�
# » � Ö0°J®=ç�¢eè0¼Ué:¢e¦p¨´°J©­¥�®�¨�¥$Í6¦p®(���������������������������������������������������������&� �
# » # ¼U¬?¯zªg¦�±/§_¹��e®�¤�¨~¦p©T²J¥�©­ªg¬:ª_¯)¥`°J®i¢¶£J¤�¥`¦�§_¨�¥�©­ªg¬�¢e²6²6¦pªg§Ï¨´° ���������������������������&� #

# » # »�� ¢e£J¤�¥`¦�§_¨�¥�) §N¬J³gÍ6§_³?®=§N¬J½ � ®~¬J®~¦p©­¨=¢e£J¤�¥`¦�§_¨�¥�©«ªJ¬�Ö0°J®�ªg¦p¾*�����������������&� #
# » # » � + ªg½6®�¹�ª_¯-,�§_¤�®e¢e£J¤�¥`¦�§_¨�¥�©«ªJ¬ ���������������������������������������������&�/.
# » # » # )7®~§N¦�¬J©ä¬J³�¢e£J¤�¥`¦�§_¨�¥0çb¹T§N¬6¬J©T¬J³(,0§_¤�®�¤0�������������������������������������&�21
# » # »3. éJ®�¹­®�¨�¥�©T¬J³À§N¬J½�è]®$Ów¬J©ä¬J³�¢e£J¤�¥`¦�§_¨�¥4,0§_¤�®�¤5���������������������������������&�26

# »3. è%®�¹T§_¥�©­ªg¬J¤+¥�ª�é6ÕÏ®�¹«®�¥$§_¹)çb¹T§N¬J¤ �����������������������������������������������������&�2�

þ 7 ���~üX¡:�/� �
�Mü ø ù��ýù � � ÷98

: �*; ù7�
�����=<"ù ú>�?��ù�� � ���/�����5���~� ��¡_�~üýù ø ÷9@
16»�� éJ¥`§_¥�®e¢¶£J¤�¥$¦�§_¨�¥�©­ªg¬A����������������������������������������������������������������� �'B
16» � éJ®/C6ÍJ®~¬J¨�®	¢e£J¤�¥`¦�§_¨�¥�©­ªg¬ ����������������������������������������������������������� � �
16» # ,0§_¤�®e¢¶£J¤�¥$¦�§_¨�¥�©­ªg¬D����������������������������������������������������������������� � �
16»3. � ®~¬J®~¦�§_¹­©«¥p¾�ª_¯5¥`°J®E,0§Ï¤�®e¢¶£J¤�¥`¦�§_¨�¥�©­ªg¬ + ®�¥`°JªJ½6ªN¹­ªN³N¾F����������������������������� �'�

16»3.�»�� �e©HG ®~¦p®~¬N¥+ÕN©T¬J½6¤eª_¯)¢e£J¤�¥`¦�§_¨�¥�©­ªg¬J¤I����������������������������������������� �'�
16»3.�» � ã�©«®~¦�§N¦p¨�°N¾�ª_¯b¢e£J¤�¥`¦�§_¨�¥�©«ªJ¬�é6²6§_¨�®�¤ ��������������������������������������� �'#

� � ùJ�LK ûw�~ü ø�� � ��� �M���)�á�~�~��¡Ï�~üTù ø � ÿ��
66»�� ç8°6§Ï¤�®$¸[¼NM�,]ªg±s²6ÍJ¥�©T¬J³�¥`°J®�,%ªg¬J¨~¦p®�¥�®=éJ¥`§_¥�®=éJ®/C6ÍJ®~¬J¨�®O����������������������������� � .
66» � ç8°6§Ï¤�®$¸[¼p¼NM
�e®~¦p©­µg©T¬J³�¢¶£J¤�¥$¦�§_¨�¥QP ¤�¤�®~¬?¥�©T§_¹ éJ®~¬N¥�®~¬J¨�®�¤R������������������������������� � 1
66» # ç8°6§Ï¤�®$¸[¼p¼[¼SM>,%ªg±s²6ÍJ¥�©ä¬J³�ç5ªN¤�¤�©T£J¹­®=¢e£J¤�¥`¦�§Ï¨�¥ÒéJ¥`§_¥�®eÖ5¦�§N¬J¤�©­¥�©­ªg¬J¤T������������������� � 1
66»3. ç8°6§Ï¤�®$¸[¼VUWM?�e®�¥�®~¦�±Î©ä¬J©T¬J³ÀéJªgÍ6¬J½Àçb§Ï¥`°J¤X������������������������������������������� � �
66»Y1 ,%ªg¦�¦p®�¨�¥`¬J®�¤�¤Ò§?¬J½(,%ªg±s²J¹­®�¥�®~¬J®�¤�¤+ª_¯b¥`°J®=ç�¢Z$%éð¢Ò¹­³Nªg¦�©«¥$°6± ����������������������� � �
66»Y6 ,%ªg±/²J¹«®�ÑJ©­¥p¾�ª_¯)¥`°J®i¢Ò¹­³Nªg¦�©«¥$°6± ��������������������������������������������������� � �

[ ì �'! ø �
�R� ø �/ù��Ò���5���~� ��¡_� � ��� � � ÿ�@
�6»�� ¢e²6²J¹«©­¨~§N£J©­¹­©T¥p¾�§?¬J½�è%®$Ów¬6§N£J©­¹­©­¥p¾Àª_¯b¢¶£J¤�¥`¦�§_¨�¥Q,�§_¤�®�¤4������������������������������� �'\
�6» � éJ®�¹­®�¨�¥�©T¬J³À§N¬�¢e²6²J¹«©­¨~§N£J¹­®s¢e£J¤�¥`¦�§_¨�¥Q,0§_¤�®]����������������������������������������� �'\
�6» # è%®$Ów¬J©T¬J³À§N¬�¢e£J¤�¥`¦�§Ï¨�¥Òçb¹T§N¬5������������������������������������������������������� # �
�6»3. ¢+¹«¥�®~¦�¬6§_¥�©­µN®�éJ®~§N¦p¨�°�ç8¦pªJ¨�®�½�Í6¦p®�¤�¯ ªg¦%è%®$Ów¬J®~±Î®~¬N¥^��������������������������������� #'�
�6»Y1 ,0¦p©­¥�®~¦�©ä§	¯ ªg¦_�e®�µN®�¹­ªg²J©T¬J³ §N¬�¢e£J¤�¥`¦�§_¨�¥Òç8¦�ªg£J¹­®~±�éJªN¹­µg©T¬J³`�eªg±/§_©T¬I��������������� #'#

�6»Y1�»�� ¼U¬J½6®~²�®~¬J½6®~¬N¥�¦p®$Ów¬6§N£J©­¹­©­¥[¾:ª_¯8§N£J¤�¥`¦�§Ï¨�¥�ªJ²6®~¦�§_¥�ªg¦p¤a������������������������� #'#
�6»Y1�» � � ªJ§_¹��e©«¤�¥`§N¬J¨�®=ªÏ¯ ¢e£J¤�¥`¦�§Ï¨�¥_be²�®~¦�§_¥�ªJ¦p¤`����������������������������������� #'#
�6»Y1�» # ,%ªg¬J¨~¦�®�¥�®	éJ¨�ªg²�®=ª_¯5¢¶²6²J¹­©­¨~§N£J©­¹T©­¥p¾�ªÏ¯ ¢e£J¤�¥`¦�§Ï¨�¥_be²�®~¦�§_¥�ªJ¦p¤a��������������� # .
�6»Y1�»3. ,%ªg±/²J¹«®�ÑJ©­¥p¾�ª_¯ ¥$°J®e³N®~¬J®~¦p©­¨	§N£J¤�¥`¦�§_¨�¥�©­ªg¬�¥$°J®�ªg¦p¾ ������������������������� # .

�
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�6»�� ,%ªJ¬J¨~¦p®�¥�®��eªg±s§Ï©ä¬m����������������������������������������������������������������� # 6

�6»��N»�� éJ¥`§Ï¥�®��e®�¤�¨~¦p©T²J¥�©­ªg¬n��������������������������������������������������������� # 6
�6»��N» � be²�®~¦�§_¥�ªg¦�¤O����������������������������������������������������������������� # 6

�6» � ¢e£J¤�¥`¦�§Ï¨�¥o�eªJ±s§_©T¬T����������������������������������������������������������������� # �
�6» � »�� éJ¥`§Ï¥�®��e®�¤�¨~¦p©T²J¥�©­ªg¬n��������������������������������������������������������� # �
�6» � » � be²�®~¦�§_¥�ªg¦�¤O����������������������������������������������������������������� #
\

�6» # � ®~¬J®~¦p©­¨=¢e£J¤�¥`¦�§_¨�¥�©«ªJ¬�Ö0°J®�ªg¦p¾k�����������������������������������������������������5. B
�6»p. ¢e£J¤�¥`¦�§Ï¨�¥�©T¬J³�§N¬J½Àè%®$Ów¬J©T¬J³À§sç�¦pªg¨�®�¤�¤Òçb¹T§N¬6¬J©T¬J³(,0§_¤�®q���������������������������5.
�

@ c �LK5üX�GüX¡_��� c �6���âûw�6�~üýù ø � ø ú ì � �Ïûr�ý�~� þ :
\ »�� ç ¹ä§?¬6¬J©ä¬J³`,0§_¤�®�¤s�������������������������������������������������������������������5.l6
\ » � P µG§_¹TÍ6§_¥�©T¬J³�¢¶£J¤�¥`¦�§_¨�¥�©­ªg¬�£?¾��=¦pªg²6²J©T¬J³ éJ®~¬?¥�®~¬J¨�®�¤t�������������������������������5.l6
\ » # P µG§_¹TÍ6§_¥�©T¬J³�¥`°J®=ç�¢¶è�¼Ué:¢¶²6²6¦�ªg§_¨�° �����������������������������������������������5.l�

\ » # »�� P Ñ ²�®~¦p©T±�®~¬N¥$§_¹ éJ®�¥�¥�©T¬J³u�����������������������������������������������������5.l�
\ » # » � è%®�¤$ÍJ¹«¥�¤ �������������������������������������������������������������������5.l�

\ »p. P µG§_¹TÍ6§_¥�©T¬J³�¥`°J®=¼U±/²6§_¨�¥0ª_¯v�e©HG ®~¦�®~¬N¥ÒÖ5¦�§_©T¬J©T¬J³�éJ®�¥�¤w�����������������������������5. \
\ »p.�»�� P Ñ ²�®~¦p©T±�®~¬N¥$§_¹ éJ®�¥�¥�©T¬J³u�����������������������������������������������������5. \
\ »p.�» � è%®�¤$ÍJ¹«¥�¤ �������������������������������������������������������������������5. \

\ »H1 xeÍ6§_¹­©­¥p¾�ª_¯b¥`°J®=ç8¦pªJ½�ÍJ¨�®�½�éJª?¹äÍJ¥�©«ªJ¬J¤ ���������������������������������������������y1z�
\ »H16»�� P Ñ ²�®~¦p©T±�®~¬N¥$§_¹ éJ®�¥�¥�©T¬J³u�����������������������������������������������������y1z�
\ »H16» � è%®�¤$ÍJ¹«¥�¤ �������������������������������������������������������������������y1z�

\ »H6 ¼·±s²6§_¨�¥0ª_¯b¥`°J®e¢e£J¤�¥`¦�§Ï¨�¥Òç8¦pªJ£J¹«®~± éJªN¹­µg©T¬J³`�eªg±s§Ï©ä¬{�����������������������������y1 �
\ »H66»�� P Ñ ²�®~¦p©T±�®~¬N¥$§_¹ éJ®�¥�¥�©T¬J³u�����������������������������������������������������y1 �
\ »H66» � è%®�¤$ÍJ¹«¥�¤ �������������������������������������������������������������������y1 #

÷9| g�üX�~¡Jû �~� üTù ø : þ
� B »��#é6Í6±s±/§N¦p¾�ª_¯)¥`°J®�ç�¢eè0¼·é�¢e²6²6¦pªg§_¨�° ���������������������������������������������y1}.
� B » � è%®�¹T§_¥�®�½ÀÞMªg¦�Õ~���������������������������������������������������������������������y1}.
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Two example operators:

O                    :100->101

Precondition:
              E1  and
     (not E2) and
     (not E3)

Add:    E3

O                    :101->100

Precondition:
                E1    and
       (not E2)  and
                E3

Delete: E3
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¥`°6¦p®�®+®�Ñ §?±s²J¹­®=²6¦pªg£J¹­®~±�¤2Mvÿ��*ÿ[�A×���������§N¬J½�������� »f��ªg¦�®�Ñ §N±/²J¹«®N×J¥`°J®+¤�ªN¹TÍJ¥�©­ªg¬�¥�ª	¥$°J®
²6¦pªg£J¹­®~±Dÿ��*ÿ � ©«¤+¥`°J®�1 ¸U¤�¥�®~²�²6§_¥`° B'B
B � B � B ���
� B ���'�'�%� � B �%� B'B �N»
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X->X’
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R�TZP�¬x_^eFU~°;PleF°�ÃER�W(e"_�R(P�ivR(a ³ eFW�iËÃoR�TZPgi;PÏÃ(Y�W�P�i~[Xa*e"«�²ÄhNU��bÛ = h � ³ Pld�Ã(Pli;P^cZR�T } ��W5Ã(RnYSR(P^W(e"R(YS]FP }i;P�P^c;P^UZY�UZ[PÃ(P^eXW�_ÅTpi;PÏÃE_^W�Y�°;P�i�°X¬mR�TZPoyzaF«S«Sa ³ Y�UZ[�ej«{[Xa*W�YSR�T;ªf²��TZY�ÃÒe"«S[Fa*WQY{R�T;ª _�a*U�ÃEY�ÃER�ÃÒa"y�R ³ a WQP�_^d;W(Ã(YS]FPÂc;W�aZ_�P�i�d;W�PÏÃ^² ��TZPÜR(a*c } «SP�]FP�«­c;WQa*_�P�i�d;W�P  +�� 5 ü + 
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R�TZPld�Ã�d;e"«$W�Pr��UZP^ªgP^UXR�c;WQa*_�P�i�d;W�Pld�Ã(P�i�Y�UvTZYSP^W(eFWQ_ÅTZYS_^e"«\c;W�a*°Z«SP^ª Ã(aF«S]ZY�UZ[2q6R�TZPlªle"Y�Ux_�a*ªlc;dZR�e }
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Ã�ªlej«{«SP^W-Ã�d;°;c;W�a*°Z«SP^ª
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Ã(P�_�R(YSa*U � q�a*d;WvcZ«�eXUÒW�Pr��UZP^ªgP^UXRÆeXc;c;W�a*e"_�T¿WQP�i�dZ_�PÏÃ~R�TZP�a�]XP^W(e"«S«NÃ(P^eXW�_ÅT�Ã�c;e"_�P�yHW�a*ªLK � R(a
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�bTZP~[FaZe"«Ai;Y�Ã(R�eFUZ_�P £ _�yQ²gÃ�d;°Z[Xa*e"«oi;Y�ÃER�eFUZ_�P £�E a*WNy(q 7^ÿ ÎFO ·(·`Y�Ã�R�TZP�ª`eHi*Y�ªgd;ª «SP^UZ[FR�T¢a"y�R�TZP
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Ã(R�e"REP�eF°�Ã(R�W(e"_�R(YSa*U�Ã^²���P^UZ_�PFq6R�TZPg[FP^UZP^WQY{_peF°�Ã(R�W(ej_�R(YSa*U
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An Example Workpiece

Workpiece

40 mm

x

y

Grid Representation for the example workpiece
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3
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1 2 3 4

(4,2)

(1,1)

p$Y{[Zd;W�P ÿ ù ÛnUpPji�eXªlcZ«SP ³ a*W¨wZcZYSP�_�PÏÃ ³ YSR�T�[*W�YSi�W�P^c;W�PÏÃEP^UFR�ejR(YSa*U

y4WQa*ªÜe =�Û �f} i�W(e ³ Y�UZ[�qF_�aZUFR�ejY�U�Ã\R�TZPo_�a*ªlcZ«SP�R(P�Ã�c�P�_�YÜ��_^ejR(YSa*U £ PÏÃ�c;P�_�Y�e"«S«S¬fR�TZPA[XP�a*ªgP�R�W�¬;·�a"y�R�TZPi;PÏÃ(Y�W�P�i ³ a*W¨wZcZYSP�_�P £ [Fa*ej«1Ã(R�e"R(P^·oREaF[FP�R�TZP^W ³ YSR�T�eÝÃ�c�P�_�YÜ��_^ejR(YSa*U�a"ybR�TZPmcZYSP�_�Pfa"ybW(e ³ ªle"REP^W�Y�e"«
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¼~eFUF¬pi;Y'q6P^W�P^UFRn_^dZRER(Y�UZ[�eFUZix_ÅTZdZ_jwFY�UZ[pR(a*aX«�ÃneFW�Pge8]�e"YS«�eF°Z«SPgY�UvW�P^ej« } «SYS]FPlc;W�aZ_�PÏÃ�ÃncZ«�eXU;UZY�UZ[2²&"�P
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Ã(R�e"R(P`_�a*UFR�e"Y�U�ÃlR�TZPpY�UXy�a*W(ª`e"R(YSa*U ³ TZP�R�TZP^Wgex_�a*ªlcZ«SPji�c;W�aZ_�PÏÃ�Ã(Y�UZ[ËeXW�P^ex_�a*UFR�e"Y�U�Ã
Ã�ªlej«{«Ä_�a*UFREa*d;W>P�«{P^ªwP^UFR�Ã £ Ã�dZ_�T�eÙÃk[ZW�a*a"]FPÏÃ�·�q;°;dZRAUZaFRATZa ³ R�TZPÏÃ(P�[*W�aZa�]XPÏÃkPji;e"_�R(«S¬p«Sa*a8wp«SY¾w"PF²

Í Î



ö c;P^W(ejR(a*W � PÏÃ(_^WQY�cZREY{aZU®jª8À^®�± �bTZPxa*c;P^WEe"R(a*W ®jª8À^®�±5# 
;5Y� + $ Ã�c;P�_�Y'��PÏÃxR�T;e"RlR�TZP ³ a*W¨wZcZY{P�_�PxY�Ãf_ÅTZdZ_JwjP�i¤e"RlR�TZPÃ�c�P�_�Y'��P�i�Ã(YSi;PF²f�bTZPC
:5Y� + c;eFW(eFªwP�R(P^W\_^eFUx°;PgY�U�Ã(R�eFUXR(Y�e"R(P�i ³ YSR�T�R�TZPh_�a*U�ÃER�eFUXR�Ã÷ú§�µj© eFUZi ¯r°��Kª8© ²�=bT*dZ_jwXY�UZ[pY�Ãba*UZ«S¬�e"«S«Sa ³ P�ixY}yVR�TZP ³ a*W¨wZcZY{P�_�P�Y�Ã®UZaFR�_ÅTZdZ_JwjP�i�e"« }W�P^eji;¬weXUZi�Y}y6R�TZP¨Ã�d;WNy4ej_�P´d�ÃEP�igyzaZW�_ÅTZdZ_JwXY�UZ[hY�ÃkcZ«�e"Y�U	²EÛ�Ã$Prq6P�_�R$a"y	R�TZPb_�T*dZ_jwXY�UZ[
a*c�P^W(e"R(YSa*U	q6WQPÏÃ�c;P�_�R(YS]FP`Y�U�ÃER�eFUZ_�PÏÃhajyVR�TZPlc;W�P�i;YS_^e"R(P ®Ãª8À8®}± ±Á³c­ eFUZi ®r³/ø:§;¯º§r¬ eFW�P
Y�UZ_�«�dZi;P�i~Y�UfR�TZP@ÃER�e"R(Pni;PÏÃ(_^WQY�cZREY{aZU	²

À8´b®jª8À^®�± �bTZPfaZc;P^W(e"REa*W À^´1®Ãª8À8®}± Ã�c�P�_�Y'��PÏÃmR�T;ejR�R�TZPm_�T*dZ_jwXY�UZ[�a"yAR�TZP ³ a*W¨wZcZYSP�_�PfY�ÃwWQP }ªga"]FP�i6²$�bTZY�Ã\a*c�P^W(e"R(YSa*U`_^eFUga*UZ«S¬m°�PAPjiZP�_^dZR(P�ipY}y�R�TZP ³ aZW¨w*cZYSP�_�PoY�ÃV_�T*dZ_jw"P�ife"« }W�P^eji;¬F²$Û�Ã>Prq6P�_�RVa"y6R�TZY�Ã\a*c;P^WEe"R(YSa*U	qFR�TZP®c;eFWEeFªgP�R(P^W�a"y6R�TZPnc;W�P�i;YS_^e"R(P ®jª^À8®}± ±Á³H­
Y�Ão_ÅT;eFUZ[XP�ifR(a ´1³K´1§ eFUZixR�TZPhc;W�P�i;YS_^e"R(P ®¢³/ø;§:¯¥§r¬ Y�Ãbi;P�«SP�R(P�i6²

À/­j§ ©�³;³/÷ �bTZPpa*c�P^W(e"R(a*W À/­j§ ©�³:³/÷�# �85U  � 5U� $ Ã�c;P�_�Y'��PÏÃ ³ TZY{_�T�R(a*aX«VY�Ã
Ã(P�«SP�_�R(P�i�yzaZWoR�TZP Ã�d;° }Ã(P�Ç;dZP^UXR�_^dZRER(Y�UZ[�aZc;P^W(e"REa*W(ÃheFUZi�Y�U ³ TZYS_ÅT�i;Y�W�P�_�R(YSa*U�R�TZPl_^dZRER(Y�UZ[�REa*aF«\ªga"]FPÏÃ^²�bTZP ³ a*Wöw*cZYSP�_�Pfª�d�ÃERw°�Pf_ÅTZdZ_jw"P�iË°�P�yzaZW�P�exR(aZaF«>_^eFU�°;Pp_ÅTZaºÃ(P^U	²��bTZPfPrq6P�_�Ra"ybR�TZP`a*c;P^W(ejR(a*WnY�Ã�R�T;e"R�WQPÏÃ�c;P�_�R(YS]FPpY�U�Ã(R�eFUXR(Y�e"R(YSa*U�Ãga"y\R�TZPfc;W�P�i;YS_^e"R(PÏÃ ®:À^© ©�³:³/÷
eFUZi ®:À^© ¬/°«¯º§r®:©�°«³/´ eFW�Pmeji;i;P�i�R(afR�TZP Ã(R�e"R(PF²��bTZPmc;eFWEeFªgP�R(P^W(Ã�a"ybR�TZP ÀK­J§ ©�³:³/÷
a*c�P^W(e"R(aZWbT;e8]FPAR�TZPNÃ�eFªwPni;Pr��UZY{REY{aZU�eÙÃkY�U�R�TZP�W�PÏÃ�c;P�_�R(YS]FPgc;W�P�i;YS_^e"R(PÏÃ^²

®:À^© �bTZPxa*c;P^WEe"R(a*W ®;À8©+# y  /¡ ÿ ½ � ¢  /¡ ÿ ½ $ Ã�c;P�_�Y'��PÏÃfR�T;ejRlR�TZP�WEe ³ ªle"R(P^W�Y�e"«�Y�U R�TZP�[ZW�YSi
eFWQP^e�Y�UZi;YS_^e"R(P�iÁ°F¬�R�TZPp_�a*aZW�i;Y�U;e"R(PÏÃ £ y% 7¡ ÿ ½ � ¢  7¡ ÿ ½�·�Y�ÃmW�P^ªga"]FP�i6²���TZPfPrqÀP�_�Rga"yR�TZY�ÃlaZc;P^W(e"REa*W�Y�ÃgR�T;ejR�R�TZP�c;W�P�i;YS_^e"R(P � ¿/© ³ TZYS_�T{Ã�c;P�_�Y'��PÏÃpR�TZPPÃ(R�e"R�d�Ãha"yAR�TZY�Ãc;eFWQR(YS_^dZ«�eXWbeFW�P^e�Y�Ã�_ÅT;eFUZ[XP�ilyHW�a*ª Ã(R�e"R�d�Ã ¯¥¿ ðxR(ahR�TZP�Ã(R�e"R�d�Ã ´1³/´b§ ²|�ba ³ P�]FP^W�qXR(aeFc;cZ«S¬xR�TZY�ÃAa*c�P^W(e"R(aZWsÃ(P�]FP^W(ej«�c;W�P�_�a*UZi;YSR(YSa*U�Ãhªgd�Ã(RA°�P�y4dZ«'��«S«SP�i6²½��TZP ³ a*W¨wZcZYSP�_�Pªgd�Ã(Rh°�Pm_�T*dZ_jw"P�i�eXUZi�R�TZPl_ÅTZdZ_jwFY�UZ[vR(aZaF«Jªgd�Ã(RhUZaXRh_�a"]FP^WoR�TZP
Ã�c�P�_�YÜ��P�i­eXW�P^e
eFUZi�R�TZPleFW�P^efªgd�Ã(Rh°;Ppe"_�_�PÏÃ�Ã(Y�°Z«SP�°F¬xR�TZPg_^dZR(R(Y�UZ[�REa*aF«�² ¼va*W�P�a"]FP^W�q�ep_^dZR(REY�UZ[
R(aZaF« ³ TZY{_�Tle"«S«Sa ³ Ã�R�TZPkc;W�aZ_�PÏÃ�Ã(Y�UZ[�a"y�R�TZP%ÃEP�«{P�_�REP�iweXW�P^eAªgd�Ã(R$e"«�W�P^e"i;¬gT;e8]FPV°;P�P^U
Ã(P�«SP�_�R(P�i6²f#Ve"_�Tp_^dZR(R(Y�UZ[pR(aZaF«	Y�ª`c;aÎÃ(PÏÃn_�P^WQR�e"Y�Uf_�a*U�ÃER�W(e"Y�UXR�Ãba*U�R�TZPn[FP�a*ªgP�R�W�YS_^e"«
Ã(YSÃ�Pva"yhR�TZPveFW�P^evR�T;e"Rl_^eFU�°;P~c;W�aZ_�PÏÃ�Ã(P�i ³ Y{R�T­YSR^²�p2a*Wgi;P�R�ejY{«�Ã^q-Ã(P�P�R�TZPfyHdZ«{«i;PÏÃ(_^WQY�cZREY{aZU�ajyJR�TZPni;aZªle"Y�UfY�UfR�TZP�Û®c;c�P^UZi;Y i�Åo²

��eF°Z«SPgÍ ù =\a*UZ_^W�P�R(PnaZc;P^W(e"REa*W(Ã
�Äa�eF°�ÃER�W(e"_�R�y4W�aZªÈR�TZPm]XP^W�¬vi;P�R�e"YS«SP�i�_�a*UZi;YSR(YSa*U�Ãgy�a*Wn_�T*dZ_jwXY�UZ[~e ³ aZW¨w*cZYSP�_�PFq$eFU�eF°�Ã(R�WEe"_�R

Ã(R�e"REPba*UZ«S¬m_�aZUFR�ejY�U�ÃbeFUpeFc;c;W�aHiZY�ªle"R(YSa*U`a"y�R�TZPÏÃEPA_�a*UZi;YSR(YSa*U�Ã8qËÃ(R�e"REY�UZ[gR�T;ejRke ³ a*W¨wZcZY{P�_�Po_^eFU;UZaFR°;Po_ÅTZdZ_jw"P�ime"RVe�c;eFW�R(YS_^dZ«�eFW�Ã(YSi;PFqZY�y6R�TZY�Ã�Ã(YSi;PA_�a*UXR�e"Y�U�Ã�Ã�ªle"«S«�_�aZUFR(aZd;W�P�«{P^ªwP^UFR�Ã\R�T;ejRVT;e^]XPA°;P�P^U
e"«�W�P^e"i;¬�c;W�aZ_�PÏÃ�Ã(P�i6²���TZP�c;W�P�i;YS_^e"R(PÏÃmd�Ã(P�i�REaÆWQP^c;W�PÏÃ(P^UXRweXU�eF°�Ã(R�W(ej_�RNÃ(R�ejR(P�eXW�Pmi;PÏÃE_^W�Y�°;P�i­Y�U
ªga*W�Pni;P�R�e"YS«6Y�U���eF°Z«SP o ²
� J�OUJ�O Qâç_ñ;ó��;ë�ì�ó9ð
"~Po_�a*U�Ã(YSi;P^W\eFUleF°�Ã(R�W(e"_�R$a*c�P^W(e"R(a*W ³ TZY{_�Tp_�a*ªlcZ«SP�R(P�«S¬mc;WQa*_�PÏÃ�Ã\a*UZP�_�a*ªlcZ«SPjimeFW�P^e�a"y�R�TZP ³ a*W¨w }cZYSP�_�PFqAeFU a*c;P^W(ejR(a*W ³ TZYS_ÅT�a*UZ«S¬­c;W�aZ_�PÏÃ�Ãfev_�a*ªlcZ«SPji­eFWQP^e~W�a*dZ[*TZ«S¬FqbeFUZiÁeFU�a*c�P^W(e"R(a*W ³ TZYS_ÅTc;W�aZ_�PÏÃ�Ã(PÏÃhe"«S«6R�TZPlÃ�ªle"«S«�[*W�aZa"]FPÏÃ\a"ykeg_�a*ªlcZ«SPjiveFW�P^e;²E"~P�ej«�ÃEam_�a*U�ÃEY{i;P^WneXUfeF°�Ã(R�W(ej_�Rb_ÅTZdZ_jwFY�UZ[
a*c;P^WEe"R(a*W>°;P�_^eFd�Ã(PnR�TZPn_ÅTZdZ_JwXY�UZ[lT;e9ÃbeNÃER�W�a*UZ[�Y�ª`c;e"_�R\a*UlR�TZPAa"]FP^W(ej«{«6cZ«�eFU	²6��eF°Z«SP � Ã�TZa ³ ÃkR�TZP

Í ÿ



9.-12.  use_tool(left,t1),cut(1,5),..,cut(3,5)

13.-15.  use_tool(center,t3), cut(2,4), unchuck

7.-8. unchuck, chuck(right)1. chuck(left)

2.-6. use_tool(right, t2), cut(4,5),...,cut(4,2)

p$YS[*d;W�P 7 ûËù Û cZ«�eFU�yza*W�ªleFUZdXy4e"_�R�d;W�Y�UZ[lR�TZP ³ a*W¨wZcZYSP�_�P

e8]�e"YS«�eF°Z«SPleF°�Ã(R�WEe"_�R\a*c;P^W(ejR(a*W(Ã^²

�$>«? µ�G1TEG1\/SU]�[�XEF:R/\/D�]^R/SYMgTØd)BEG1M<\"©
�bTZPp[FP^UZP^W�YS_�eF°�Ã(R�W(e"_�R(YSa*U�R�TZP�a*W�¬vi;Pr��UZPÏÃlR�TZP Ã(P^UXR(P^UZ_�PÏÃmd�ÃEP�i�R(a�i;PÏÃ(_^WQY�°�P�eFU�eF°�Ã(R�W(e"_�R@Ã(R�ejR(P
£ Ã(P�P���eF°Z«SP o ·nY�U�R(P^W(ª Ã�ajy´R�TZP Ã(P^UXR(P^UZ_�PÏÃlajy´R�TZPf_�a*UZ_^W�P�R(PÝÃ(R�e"REP £ Ã(P�P���eX°Z«{PÏÃ 7 eFUZi � ·�°F¬�eÃ(P�Rna"y��baZW(U~W(dZ«SPÏÃ^²��bTZPgi;Pr��UZY{REY{aZU�a"y´eF°�ÃER�W(e"_�R�Ã(P^UXR(P^UZ_�PmY�Ã�Pji�cZ«�e"Y�UZP�i�Y�U�ªga*WQP�i;P�R�e"YS«$Y�Ue��e }
°Z«SP Æ ² "~P�T;e8]FPPÃ(R�W�aZUZ[F«S¬�_�a*U�ÃEY{i;P^WQP�i­R�TZP�y4e"_�REa*W(ÃgR�T;e"RgY�UK��dZP^UZ_�P~R�TZPfÇ;d;e"«SYSR�¬�ajy®evi;a*ªlejY�U
£ Ã(P�P@ÃEP�_�R(YSa*U O ² � ·>i�d;W�Y�UZ[mR�TZP�i;P�]FP�«Sa*c;ªgP^UXRAajyJR�TZPheX°�Ã(R�W(e"_�Rbc;W�aZ°Z«{P^ª Ã(aF«S]ZY�UZ[mi;a*ª`e"Y�U�eFUZixR�TZP
[FP^UZP^W�YS_feF°�Ã(R�WEe"_�R(YSa*UxR�TZP�a*W�¬F² Ûo«SR�TZa*dZ[*T�UZa*UZPla"ybR�TZPli;Pr��UZP�i�eF°�Ã(R�W(e"_�Roa*c;P^W(ejR(a*W(ÃnY�ÃhY�UZi;P^c�P^U }
i;P^UXR(«S¬mW�Pr��U;eF°Z«SPFq;e"«S«�a"y6R�TZP^ª�eFW�P � ³H­j©�÷S¦ Y�UZi;P^c�P^UZi;P^UZR(«S¬�W�Pr��U;eF°Z«SPF²6�bTZPAc;WQP�_�a*UZi;YSR(YSa*U�Ãba"y6P^e"_�T
eF°�Ã(R�W(e"_�R\a*c;P^WEe"R(a*WsÃER(YS«{«�_�a*UXR�e"Y�U�ÃAeFc;c;WQa,iZY�ªle"R(YSa*U�Ã�a"yJR�TZPh_�a*UZi;YSR(YSa*U�ÃoR�T;e"RAªgd�Ã(Ro°;PnyHdZ«'��«S«{P�i�Y�U
a*W�i;P^W>R(ale9Ã£Ã�d;W�PoR�T;e"Rke�_�a*UZ_^WQP�R(Pna*c;P^WEe"R(a*W?Ã(P�Ç�dZP^UZ_�P�Pji*Y�Ã(R�R�T;e"RkWQPr��UZPÏÃbR�TZPheF°�Ã(R�W(e"_�RVaZc;P^W(e"REa*W�²p�aZWgPji�eXªlcZ«SPFq\R�TZP�c;W�P�i;YS_^e"REP ¿8¦J­ ®jª^À8®}±,¿8¦Ã÷ § ð ±�# 
:5U� + $ Y�ÃfeFU­eXc;c;W�aHi*Y�ªle"REY{aZU�a"y®R�TZP�i;P�R�e"YS«SP�i_�a*UZi;YSR(YSa*U £ efcZ«�e"Y�U{Ã�d;W�y4e"_�P^·�W�P�Ç;dZY�WQP�i~y�a*Wn_�TZdZ_JwXY�UZ[�²��bTZPm[Xa*e"«$i;Y�Ã(R�eFUZ_�Ppa"y\P^e"_ÅT�a*c�P^W(e"R(a*WoY�Ã
Ç;dZY{REPAi;Y'q6P^W�P^UXR´eXUZi Ã(R�W�a*UZ[F«S¬gi;P^c;P^UZiËÃbaZUlR�TZPnc;W�a*°Z«SP^ª�R(ag°;P�Ã(aF«S]FP�i6²$"±TZYS«SPnR�TZPb[Fa*ej«�i;Y�Ã(R�eFUZ_�P
a"y$R�TZP ­j§:© çEí,¿/©�°«³/´ a*c�P^W(e"R(aZW(ÃbY�ÃAUZamªgaZW�PAR�T;eFUpR ³ a £ c�aÎÃ�Ã(Y�°Z«S¬fa*UZP À^´1®Ãª8À8®}± a*c�P^W(e"R(aZW$y�aF«S«Sa ³ P�i°X¬�e ®jª8À^®�± a*c�P^W(e"R(aZW(·\R�TZPn[FaZe"«6i;Y�Ã(R�eFUZ_�PÏÃoa"yVR�TZPnaXR�TZP^WAeX°�Ã(R�W(e"_�R\a*c�P^W(e"R(aZW(ÃAeFW�P�i;Y'qÀP^WQP^UFR^²Ep�aZW
Pji;eFªlcZ«SPFq6R�TZPg[FaZe"«�i;Y�Ã(R�eFUZ_�Pla"y\R�TZP ±0¯¥³:®r§j­r­ ¯¥§r¿/¬F¦ a*c;P^W(ejR(a*W�i;P^c;P^UZiËÃga*UxR�TZPlU*d;ªg°�P^Wna"yV_�a*U }
_^W�P�R(Pf[ZW�YSiËeFWQP^e9Ãl°;P�«Sa*UZ[FY�UZ[�R(avR�TZP�W�PÏÃ�c�P�_�R(YS]FP�eF°�Ã(R�WEe"_�RleFW�P^eveFUZi�_�a*UFR�e"Y�UZY�UZ[�ªle"REP^W�Y�e"«VR�T;ejR
UZP�P�iËÃoR(am°;PhWQP^ªga"]FP�i6²6�bTZPn[FaZe"«	i;Y�ÃER�eFUZ_�PhY�ÃoR�TZPhUZd;ª�°�P^Wbajy�R�TZPÏÃ(P�[FY�W�i�eFW�P^e9Ã8q�Ã�e^¬
�"q;cZ«�d�ÃnR�TZP
UZd;ª�°�P^W\a"yVW�P�Ç;dZY�WQP�i ÀK­J§ ©�³:³K÷ aZc;P^W(e"REY{aZU�Ã £ «SPÏÃ�ÃbR�T;eXUpa*W>P�Ç�d;e"«ÄR(a¶��·�²$�bP^UZ_�PFq;R�TZPn[Fa*e"«	i;Y�Ã(R�eFUZ_�P
Y�Ãh°;P�R ³ P�P^U	�neFUZi � �"²�Å>P�_^eFd�Ã(PgR�TZY�Ão[Fa*e"«6i;Y�Ã(R�eFUZ_�Pg_^eFU�°�P�_�a*ªgPg]FP^W�¬p«Sa*UZ[pyzaZW\R�TZP�ªwa*W�Ph_�aZª }cZ«SPjilc;W�a*°Z«SP^ª
Ã^qXR�TZPbR ³ aAa*c�P^W(e"R(aZW(Ã ±�¯º³;®¢§Ã­¢­ ¯¥³/À8�/ª eXUZi ±0¯¥³:®r§j­r­ ç�´1§ eFW�P\Y�UXR�W�aZi�dZ_�P�i6²à�bTZP�¬�a*UZ«S¬_�a"]FP^WoR�TZPlc;W�aZ_�PÏÃ�Ã(Y�UZ[va"ykR�TZPwÃ�ªle"«S«keFUZivR�TZP`«�eXW�[FPg[*W�YSi�eFWQP^e9ÃhW�PÏÃ�c�P�_�R(YS]FP�«S¬�eFUZi~_�a*U�ÃEP�Ç�dZP^UXR(«S¬
T;e8]FP�e�Ã�ªlej«{«SP^W�[Fa*e"«6i;Y�Ã(R�eFUZ_�PgR�T;eFUxR�TZP ±�¯º³;®¢§Ã­¢­ ¯¥§r¿/¬F¦ aZc;P^W(e"REa*W�²�"±TZYS«SPlR�TZP�[Fa*e"«�i;Y�Ã(R�eFUZ_�Pga"y
R�TZPÏÃ(PoR ³ ana*c;P^W(ejR(a*W(Ã>Y�Ã-Ã�ªle"«S«SP^W>R�TZP�¬mT;e8]FPAelÃ�ªlej«{«SP^W>_�a*UZ_^W�P�REP�Ã(_�aZc;Pna"y�eFc;cZ«SYS_^eF°ZYS«SY�R�¬fR�T;eFU`R�TZP±0¯¥³:®r§j­r­ ¯º§r¿/¬F¦ a*c�P^W(e"R(a*W�²<p�aZW6Pji;eFªlcZ«SPbR�TZP ±0¯¥³;®¢§Ã­¢­ ¯¥§r¿/¬F¦ a*c;P^W(ejR(a*WÄ_^eFUg°;PbeFc;cZ«SYSP�imY�UleFUX¬@Ã(R�ejR(P
Y�U ³ TZYS_ÅTqÃ(a*ªwPheFW(°ZYSR�W(eFWQ¬�eFW�P^e9ÃAUZP�P�ivR(ap°;Plc;W�aZ_�PÏÃ�Ã(P�i6q	°;dZR ±0¯¥³;®¢§Ã­¢­ ç�´1§ _^eXUfa*UZ«S¬�°;PleFc;cZ«SYSP�iY�UPÃ(R�e"R(PÏÃ\Y�U ³ TZYS_�T�e"«S«�«�eXW�[FPn[*W�YSi�eFWQP^e9ÃAeFW�Phej«�WQP^e"i;¬�c;WQa*_�PÏÃ�ÃEP�i6²Ûo«SR�TZa*dZ[*T ³ PhT;e8]FPoa*UZ«S¬fi;P�]FP�«Sa*c;P�ive
Ã(Y�ªlcZ«SY'��P�iv]FP^W(Ã(YSa*Upa"y$R�TZP ³ TZaX«{Pni;aZªle"Y�Upa"yVc;W�a*i�dZ_ }
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�VW�P�i;YS_^e"REP � PÏÃ(_^W�Y�cZR(YSa*U¿8¦r­ ¿/¯¥§¢¿ ­j©�¿/©�§ �bTZP�c;W�P�i;YS_^e"REP ¿8¦J­ ¿/¯¥§r¿ ­j©�¿/©�§¯# �^  + � � 
jé¥�/é@�1
 $ i;PÏÃ(_^W�Y�°�PÏÃfR�TZPPÃ(R�e"R�d�Ã�ajyP^e"_�T�a"ynR�TZPfR�T;W�P�Px_�a*ªlcZ«SPji­c;W�aZ_�PÏÃ�Ã(Y�UZ[ËeXW�P^e9Ã^²s�bTZP�eFWQ[*d;ªgP^UXR)�8  + �Ã�c�P�_�YÜ��PÏÃ�a*UZP\a"y6R�TZPb_�a*ªlcZ«SPjilc;W�aZ_�PÏÃ�Ã(Y�UZ[leFW�P^e9Ã ÷ú§vµJ© q �Ä°«¬/¬�÷ú§ qZeFUZi ¯r°��Kª8© ²�bTZP�eFWQ[*d;ªgP^UXRâ
Ãéº�Ké��b
�i;PÏÃE_^W�Y�°;PÏÃfR�TZPPÃ(R�e"R�d�Ãga"yAR�TZP�WQPÏÃ�c;P�_�R(YS]FPveFW�P^e;²
�bTZP�ÃER�e"R�d�Ãn_^eFU�°;P`P�Y{R�TZP^W ©�³;¬/³ q ¯¥³/À8�/ª q$eFUZi ¯¥§r¿/¬F¦ ²��bTZP�Ã(R�e"R�d�Ã ©�³:¬K³
Ã�c�P�_�YÜ��PÏÃgR�T;ejRAR�TZPleFWQP^emUZP�P�iËÃlÃ(a*ªgPlc;W�aZ_�PÏÃ�Ã(Y�UZ[�ajyV«�eXW�[FPg_�a*UXR(a*d;WoP�«SP }
ªgP^UXR�Ã^q ³ TZYS«SPnY�Ule ¯¥³/À8�/ª eFW�P^eoa*UZ«S¬�ÃEa*ªgPsÃ�ªle"«S«2_�a*UFREa*d;W�P�«SP^ªgP^UFR£Ã%Ã�dZ_�Te9Ãg[*W�aZa"]FPÏÃlUZP�P�i�R(a~°;Pvc;W�a*_�PÏÃ£Ã(P�i6²s�bTZPPÃ(R�e"R�d�Ã ¯¥§¢¿K¬F¦ Ã�c;P�_�Y'��PÏÃpR�T;e"R
R�TZP�eFWQP^e�Y�Ãp_�a*ªlcZ«SP�R(P�i6²sÛnU�eF°�Ã(R�W(e"_�RgY�UZY{REY�ej«�Ã(R�e"R(Pfd�Ã�d;e"«S«S¬­_�a*UXR�e"Y�U�Ã
a*UZPlaZWAªgaZW�Pg_�a*ªlcZ«SPji�c;W�aZ_�PÏÃ�Ã(Y�UZ[�eXW�P^e9Ãna"y\R�TZP
Ã(R�e"R�d�Ã ©�³;¬/³ q ³ TZYS«{PpY�UR�TZPAeX°�Ã(R�W(e"_�R>[Fa*e"«ËÃER�e"R(Pbe"«S«�_�aZªlcZ«SPjimc;W�aZ_�PÏÃ�Ã(Y�UZ[meFW�P^eÙÃVT;e^]XPbR�TZP�Ã(R�e"R�d�Ã¯¥§¢¿K¬F¦ ²

¿8¦r­ ­Å� ¿/÷«÷ ±�¿/¯¢©«­ �bTZPbc;W�P�i;YS_^e"R(P ¿8¦J­ ­Å� ¿/÷«÷ ±Á¿K¯¢©«­!# �^  + � $ Ã�c�P�_�Y'��PÏÃkR�T;e"R�R�TZPb_�a*ªlcZ«SPjilc;W�a }_�PÏÃ�Ã(Y�UZ[geFW�P^e £ �8  + �Z·�_�a*UXR�e"Y�U�Ã1Ã�ªlej«{«2_�a*UXR(a*d;W�P�«SP^ªgP^UXR�ÃVR�T;ejRVUZP�P�imR(ah°�PªleFUZdXyHe"_�R�d;W�P�i6²
¿8¦r­ ®jª8À^®�± ±Á³H­ �bTZPAc;WQP�i;Y{_^ejR(P ¿^¦r­ ®Ãª8À^®�± ±�³H­2# 
:5U� + $ i;PÏÃ(_^WQY�°�PÏÃ ³ TZP�R�TZP^W�R�TZP ³ a*W¨wZcZYSP�_�PY�Ãf_^d;W(W�P^UXR(«S¬­_�T*dZ_jw"P�i�a*U�P�YSR�TZP^WÝÃ(YSi;PF²ß��TZP�c;eFW(eXªgP�R(P^W�
:5Y� + _^eFU­°�PY�U�Ã(R�eFUXR(Y�e"R(P�i ³ YSR�TnaZUZPVa"y;R�TZPVR�T;W�P�P$_�a*U�Ã(R�eXUFR�Ã ´1³/´b§ q ¯¢°}�/ª8© q8a*W ÷ú§vµJ© ²|�bTZY�Ãc;W�P�i;YS_^e"R(PhT;eÙÃbPji�ej_�R(«S¬lR�TZP@Ã�eFªwP®ªgP^eXUZY�UZ[pe9Ã\R�TZP ®jª8À^®�± ±Á³H­ c;WQP�i;Y{_^ejR(P

e"R�R�TZPf_�a*UZ_^W�P�R(Pp«SP�]FP�«�²��bTZY�Ãmc;WQP�i;Y{_^ejR(PfY�ÃmUZaFR�eX°�Ã(R�W(e"_�REP�iËe"Rle"«S«b°;dZR
a*UZ«S¬�W�P^U;eFªwP�i6²

¿8¦r­ ®jª8À^®�±H¿8¦j÷ú§ ð ± �bTZPgc;W�P�i;YS_^e"R(P ¿8¦r­ ®Ãª8À^®�±,¿^¦j÷ú§ ð ±�# 
:5U� + $ i;PÏÃ(_^WQY�°�PÏÃ ³ TZP�R�TZP^WbR�TZP ³ a*W¨w }cZYSP�_�Pn_^eFUl°�P®°�PA_�T*dZ_jw"P�ife"R$R�TZP ÷ú§�µj© a*W ¯r°}�/ª8© ÃEY{i;PnY}y6R�TZY�ÃsÃ(YSi;P®T;eÙÃ´°�P�P^U
_�a*ªlcZ«SP�R(P�«S¬�c;W�aZ_�PÏÃ�Ã(P�i6²

��eX°Z«{P o ù #?Ã�Ã(P^UXR(Y�e"«XÃ(P^UFREP^UZ_�PÏÃby�a*W\i;PÏÃ(_^WQY�°ZY�UZ[�eFUfeX°�Ã(R�W(e"_�RsÃ(R�e"R(P

R(YSa*U�cZ«�eXU;UZY�UZ[�Y�U�ªgP�_�T;eFUZYS_^e"«\P^UZ[FY�UZP�P^W�Y�UZ[~y�a*WhWQaFR�eFW�¬�Ã(¬;ªlªgP�R�W�YS_^e"« ³ a*W¨wZcZYSP�_�PÏÃ ³ P`y�P�P�«kR�T;e"Rexi;a*ªle"Y�U�Pji;c;P^W�RgR(aF[XP�R�TZP^W ³ YSR�T�e�wZUZa ³ «SP�i;[FPmP^UZ[XY�UZP�P^W ³ YS«S«b°;P�eF°Z«SPfR(avi;Pr��UZP�eFU�eF°�Ã(R�WEe"_�Ri;a*ªle"Y�UfW�P^c;WQPÏÃ(P^UFR�e"R(YSa*UleFUZi�e�[FP^UZP^W�YS_heF°�Ã(R�W(e"_�R(YSa*UgR�TZP�a*W�¬gy�a*WVe�_�a*ª`cZ«{P�REPAi;a*ª`e"Y�U	²6hHUpc;eFW�R(YS_ }
dZ«�eFW�q6ªgaZi;P�« } °;e9Ã(P�i~Y�UXR(P^W(e"_�R(YS]FPCwZUZa ³ «SP�i;[FPme"_�Ç;dZY�Ã(YSR(YSa*UvR(aZaF«�ÃA«SY¾w"PC¼�h E Û �hö £ � _�T;ªgYSi;R^q 7^ÿFÿ2o�·� _ÅT;ªwY{i;R¸Gº¹	YS_jw ³ aF«'qVq 7^ÿFÿ � ·�_^eFUfªle/wjP@Ã�dZ_ÅTfe�_�a*ª`cZ«{P�REPhªga*i;P�«SY�UZ[fR�e9ÃrwlªgdZ_ÅTfªgaZW�Pby�P^e9Ã(Y�°Z«SPF²

�$>@Ð [�X6F;R/\/D�]^R/SYT$V�D�T6×Üä�G�åàT6SUT$V�DÖAC\/M$]�GbFHF�ACZYD�T6TESYTÕV�L)D�FHG
"~PhUZa ³ Pji;cZ«�ejY�UvTZa ³ R�TZPnPji;eFªlcZ«SPh_^e9ÃEP@Ã�TZa ³ UpY�U�p$YS[*d;W�P ÿ _^eFUx°;PheF°�Ã(R�W(e"_�R(P�i�eFUZi�TZa ³ R�TZY�ÃeF°�Ã(R�WEe"_�R\_^e9Ã(Po_^eFUf°;PhW�P^d�ÃEP�ifR(a
Ã(aF«S]FPhe�i;Y'qÀP^WQP^UFRAcZ«�eFU;UZY�UZ[fc;W�a*°Z«SP^ªf²6��TZY�Ãnc;W�aZ_�PÏÃ�Ã\Y�Ãbi;P^ªga*U }
Ã(R�W(ejR(P�i�Y�Utp$YS[*d;W�P 7K7 ²&�bTZP�R(a*c�a"yVR�TZY�Ã���[Zd;W�P
Ã�TZa ³ ÃbR�TZPg_�a*UZ_^W�P�REP�cZ«�eFU;UZY�UZ[�_^e9ÃEP � zne"«�W�P^e"i;¬c;W�PÏÃ(P^UXR(P�ipY�U2p$YS[*d;W�P ÿ ²���TZY�Ã\_^e9ÃEPbY�ÃkeF°�Ã(R�W(e"_�R(P�im°X¬gR�TZP&�bÛ�Å � e"«S[Fa*WQY{R�T;ªÜc;W�PÏÃ(P^UXR(P�ilY�U�Ã(P�_�R(YSa*U
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      1. chuck(left)
      2. use_tool(right,t2)
3.-6. cut(4,5),..., cut(4,2)
      7. unchuck

8.            chuck(right)
9.            use_tool(left,t1)
10.-12. cut(1,5),..., cut(3,5)

13. use_tool(center, t3)
14. cut(2,4)
15. unchuck

Initial state Goal StateSolution

Abstract Solution

I.    set_fixation(left)
II.  process_ready(right)
III. set_fixation(right)

IV.  process_rough(left)
V.    process_fine(left)
VI.  set_fixation(none)

Abstraction
1.     2.-6.     7.-8.      9.-12.     13.-14.      15.

Initial state Goal StateSolution Solution

1. chuck(left)
2. use_tool(right,t2)
3. cut(7,3)
4. unchuck

5.          chuck(right),
6.          use_tool(left,t1),
7.-11. cut(1,3),...,cut(5,3),

12. use_tool(center, t3)
13. cut(2,2)
14. cut(4,2)
15. unchuck

Refinement

1.     2.-3.     4.-5.       6.-11.      11.-14.     15.

II. III. IV. V. VI.I.

II. III. IV. V. VI.I.

 Case C    1

  Abstract Case C      a

  New Case C      2

Problem
Abstraction

Problem
Abstraction

Problem
Abstraction

Problem
Abstraction

abs_area_state(left, ready)
abs_area_state(right,ready)
abs_chuckable_wp(right)

Abstract goal state
abs_area_state(left, todo)
abs_area_state(right,todo)
abs_small_parts(left)
abs_chuckable_wp(right)

Abstract initial state

p$YS[*d;W�P 7/7!» Ûn°�Ã(R�W(e"_�REY�UZ[peFUZi = Pr��UZY�UZ[�eFU�#Õi�eXªlcZ«SPÄ=be9ÃEP
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ö c;P^W(ejR(a*W � PÏÃ(_^W�Y�cZR(YSa*U­J§;© ç6í,¿K©�°@³/´ �bTZPpa*c;P^W(ejR(a*W ­j§:© çEí,¿/©�°«³/´l# 
;5Y� + $ Ã�c;P�_�Y'��PÏÃlR�T;e"R�R�TZP ³ a*W¨wZcZYSP�_�PmY�Ã�_ÅTZdZ_JwjP�ie"RnR�TZP
Ã�c�P�_�YÜ��P�i{Ã(YSi;PF²C�bTZP�ÃEY{i;Ppc;eFW(eFªgP�REP^Wb_^eFU�°;PgY�U�Ã(R�eFUXR(Y�e"R(P�i ³ Y{R�T�R�TZP_�a*U�Ã(R�eXUFR�Ã ÷ú§�µj© q ¯¢°}�/ª^© eXUZi ´b³/´1§ ²��bTZPv_�a*U�ÃER�eFUXR ´1³/´b§ Ã�c;P�_�Y'��PÏÃvR�T;e"RlR�TZP
_ÅTZdZ_jwFY�UZ[ÁY�Ã�W�P^ªga"]FP�i6² =\a*ª`c;eFW�P�iÁR(a�R�TZP~_�aZUZ_^W�P�R(P~a*c�P^W(e"R(aZW ®jª8À^®�± R�TZP
c;W�P�_�a*UZi;YSR(YSa*U�Ã�yza*W´_ÅTZdZ_JwXY�UZ[�e"RAe�Ã(YSi;PlT;e^]XP�°;P�P^UqÃ(Y�ªlcZ«SY'��P�i6²Ù�bTZP�Prq6P�_�RAa"y
R�TZY�ÃAaZc;P^W(e"REa*W>Y�ÃoR�T;e"R\R�TZPgc;W�P�i;YS_^e"R(P ¿8¦r­ ®Ãª8À8®}± ±Á³c­ Y�Ãnªga*i;Y'��P�i6²

±0¯¥³:®r§j­r­ ¯¥³/À^�Kª �bTZPhaZc;P^W(e"REa*W ±0¯¥³:®r§j­r­ ¯¥³/À8�/ªD# �^  + � $ Ã�c�P�_�YÜ��PÏÃnR�T;e"R\R�TZPh_�a*ª`cZ«{Pji�c;WQa*_�PÏÃ�ÃEY�UZ[eFW�P^e £ �^  + �Z·oY�Ã�°;P�Y�UZ[vc;W�a*_�PÏÃ£Ã(P�i�_�aZªlcZ«SP�R(P�«S¬Æd;cÆR(afR�TZP
Ã�ªle"«S«>_�a*UFREa*d;WbP�«SP }ªgP^UXR�Ã^² �bTZPmc;eFW(eXªgP�R(P^Wf�8  + ��_^eFU~°�PlP�YSR�TZP^W £�+�� é�q ý 5Y�^� £�+ q�aZW� ,5{¼¶ê¶é�²Ù��TZPc;W�P�_�a*UZi;YSR(YSa*U`a"y�R�TZY�Ã>a*c;P^WEe"R(a*W�a*UZ«S¬lW�P�Ç;dZY�W�PÏÃVR�T;ejR$R�TZP ³ aZW¨w*cZYSP�_�PbY�Ã>_ÅTZdZ_JwjP�ie"Rkeoi;Y'q6P^W�P^UXR%Ã(YSi;PoR�T;eFU ¿K¯º§r¿ ²$�bTZPbPrq6P�_�R>a"y�R�TZY�Ã>a*c;P^W(ejR(a*W�Y�Ã\R�T;e"R$R�TZPAc;WQP�i }
YS_^e"R(P ¿^¦r­ ¿/¯¥§r¿ ­J©�¿/©�§ Y�Ã®ªgaZi;Y'��P�i6²

±0¯¥³:®r§j­r­ çà´b§ �bTZPba*c�P^W(e"R(aZW ±0¯¥³:®r§j­r­ ç�´1§¯# �^  + � $ Ã�c;P�_�Y'��PÏÃ\R�T;e"RVe"«S«ËÃ�ªlej«{«;_�aZUFR(aZd;W�P�«{P^ªwP^UFR�Ãa"y$R�TZPA_�aZªlcZ«SPji�c;W�a*_�PÏÃ£Ã(Y�UZ[meFW�P^e £ �^  + �Z·keXW�Ph°;P�Y�UZ[fc;W�a*_�PÏÃ£Ã(P�i6²6�bTZPhc;eFWEeFª }P�R(P^W��^  + �`_^eFU�°�PnP�Y{R�TZP^W £�+�� é�q ý 5Y�^� £�+ qZa*W� H5�¼1ê�é�²$�bTZPgc;W�P�_�a*UZi;YSR(YSa*U�a"yJR�TZY�Ãa*c;P^WEe"R(a*WgaZUZ«{¬�W�P�Ç;dZY�W�PÏÃfR�T;e"RgR�TZPf«�eFW�[XP�_�a*UXR(a*d;W�P�«SP^ªgP^UXR�Ãmajy®R�TZY�ÃÝÃ(YSi;P�a"y
R�TZP ³ a*W¨wZcZY{P�_�PleFWQP�e"«�W�P^e"i;¬vc;W�aZ_�PÏÃ�Ã(P�i~eFUZivR�T;e"RoR�TZP ³ a*Wöw*cZYSP�_�PgY�Ãn_ÅTZdZ_JwjP�ie"R�e�i;YÜq6P^W�P^UXRPÃ(YSi;PF² �bTZPvPrqÀP�_�Rfajy�R�TZY�Ãfa*c�P^W(e"R(a*W`Y�ÃfR�T;e"RfR�TZP~c;W�P�i;YS_^e"REP¿8¦r­ ¿/¯¥§¢¿ ­j©�¿/©�§ Y�Ãnªga*i;Y'��P�i6²

±0¯¥³:®r§j­r­ ¯¥§¢¿/¬X¦ �bTZPpa*c;P^W(ejR(a*W ±0¯¥³:®r§j­r­ ¯¥§r¿/¬F¦5# �8  + � $ Ã�c;P�_�Y'��PÏÃpR�T;e"R�R�TZPmY�UZi;YS_^e"R(P�i�_�a*ªlcZ«SPjieFW�P^e�a"y6R�TZP ³ a*Wöw*cZYSP�_�PoY�Ãb°�P�Y�UZ[`_�a*ªlcZ«SP�R(P�«S¬�c;WQa*_�PÏÃ�ÃEP�i6q*Y�UZ_�«�dZi;Y�UZ[f«�eFW�[FPAeXUZi
Ã�ªle"«S«	_�a*UXR(a*d;W�P�«{P^ªwP^UFR�Ã8²à�bTZPoPrq6P�_�R\a"y6R�TZY�Ãba*c;P^WEe"R(a*W�Y�Ã\R�T;ejRkR�TZP®c;W�P�i;YS_^e"REP¿8¦r­ ¿/¯¥§¢¿ ­j©�¿/©�§ Y�Ãnªga*i;Y'��P�i6²

��eF°Z«SP � » Ûn°�Ã(R�WEe"_�Rba*c�P^W(e"R(a*W5Ã

Æ ²$�bTZPAe"«S[FaZW�YSR�T;ªÜW�P�R�d;W(U�Ã Æ i;Y'q6P^W�P^UXR´eX°�Ã(R�W(e"_�R�_^e9Ã(PÏÃ zq½ ² ö UZPAa"y	R�TZPÏÃ(PAeX°�Ã(R�W(e"_�R$_^eÙÃ(PÏÃVY�Ã%Ã�TZa ³ UY�UfR�TZPo_�P^UFREP^W\a"y�R�TZPf��[Zd;W�PF²6�bTZPneF°�Ã(R�WEe"_�RsÃ(aF«�dZR(YSa*UfcZ«�eFUf_�aZU�Ã(Y�Ã(R�Ã\a"yVeNÃEP�Ç�dZP^UZ_�P�a"y Æ eF°�Ã(R�WEe"_�R
a*c;P^WEe"R(a*W(Ã8²���TZP¨Ã(P�Ç;dZP^UZ_�Pna"y6R�TZPba*c�P^W(e"R(a*W5Ã$Y�U`R�TZPncZ«�eFUlY�Ã\Y�UZi;YS_^e"R(P�i�°X¬�R�TZP = aZªleFUlUZd;ªgP^W(e"«�Ã^²
�bTZPfc;eFW�R(YS_^dZ«�eFWgeF°�Ã(R�WEe"_�R(YSa*U�Y�ÃgY�UZi;YS_^e"R(P�i­°�P�R ³ P�P^U�R�TZPp_�a*UZ_^W�P�R(PfeFUZi�R�TZPmeF°�Ã(R�W(e"_�Rh_^eÙÃ(P�eXUZii;P^UZaFR(PÏÃ ³ TZYS_ÅTnÃ(P�Ç;dZP^UZ_�Pha"y$_�a*UZ_^W�P�R(PnaZc;P^W(e"REa*W(ÃbY�ÃbR�d;WEUZP�i�Y�UFREa ³ TZYS_ÅTxeF°�Ã(R�WEe"_�R\a*c;P^W(ejR(a*W�²
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Ûn°�Ã(R�W(e"_�R��>W�P�i;YS_^e"R(P � PÏÃ(_^WQY�cZREY{aZUfY�UfR(P^WEª
Ãba"y�R�TZP�c;W�P�i;YS_^e"R(PÏÃoa"y�R�TZPh_�a*UZ_^W�P�REPni;a*ªle"Y�U¿8¦J­ ¿/¯¥§¢¿ ­j©�¿/©�§ �bTZP�c;WQP�i;Y{_^ejR(P ¿8¦J­ ¿/¯¥§¢¿ ­j©�¿/©�§3# �^  + � � 
jé¥�/é@�1
 $ i;PÏÃ(_^WQY�°�PÏÃfR�TZPPÃ(R�ejR�d�Ãga"yP^e"_�Tnajy�R�TZP\R�T;W�P�P>_�a*ªlcZ«SPjilc;W�aZ_�PÏÃ�Ã(Y�UZ[heFW�P^e9Ã8²a�bTZP\«SP�yzRVc;WQa*_�PÏÃ�ÃEY�UZ[geFW�P^e
_�a*U�ÃEY�ÃER�Ãna"yVR�TZPleFW�P^eÙÃAa"yVR�TZP�_�aZUZ_^W�P�R(Pg[*W�YSi ³ TZYS_ÅT�eFW�Pg_�a"]FP^W�P�i6q2Y�y\R�TZP
³ a*W¨wZcZYSP�_�PbY�Ã\_ÅTZdZ_JwjP�ime"RVR�TZPb«SP�yzR�Ã(YSi;PF² � Y�ªgYS«�eXW�«S¬Fq�R�TZPoW�YS[*TFR\c;W�aZ_�PÏÃ�Ã(Y�UZ[eFWQP^el_�a*U�ÃEY�ÃER�Ãha"y\R�TZaÎÃ(Pg_�a*UZ_^WQP�R(Pg[*W�YSi�eFW�P^eÙÃ ³ TZYS_�T�eXW�Pg_�a�]XP^W�P�ivY�y\R�TZP
³ a*W¨wZcZYSP�_�PnY�ÃA_�T*dZ_jw"P�i�e"R�R�TZPhW�YS[*TXR¨Ã(YSi;PF²à��TZPhªgYSi;i;«{Plc;W�aZ_�PÏÃ�Ã(Y�UZ[feFW�P^e_�a*U�ÃEY�ÃER�Ãmajy®R�TZaºÃ(P�eFWQP^e9Ã ³ TZYS_�T¤eXW�P�UZP�]FP^W`_�a"]FP^W�P�i­°X¬­eFUX¬�_ÅTZdZ_JwXY�UZ[R(aZaF«�²$�bTZP¨Ã(R�e"R�d�Ã$a"y6en_�a*ªlcZ«SPjilc;W�aZ_�PÏÃ�Ã(Y�UZ[leFW�P^eoY�Ã�éºxH�^x*qXY}yÀR�TZP^W�PbPjiZY�ÃER�Ã
e�_�a*UZ_^W�P�REPn«�eXW�[FPo[*W�YSi�eFW�P^e ³ TZYS_�Tf°;P�«Sa*UZ[ÎÃoR(agR�TZPo_�a*ªlcZ«SPji�c;W�aZ_�PÏÃ�Ã(Y�UZ[eFWQP^e�eXUZi ³ TZYS_�T�UZP�P�iËÃbREaw°�Phc;W�aZ_�PÏÃ�Ã(P�i6²$Û|[*W�YSi�eFW�P^e�Y�Ãb_�a*U�ÃEY{i;P^WQP�i�e9Ã
«�eFW�[XPbY}y�YSR�ÃsÃ(YSÃ�PAY�Upi;Y�W�P�_�R(YSa*U`a"y�R�TZPói } _�aZa*W�i;Y�U;e"R(PoY�Ã\«�eXW�[FP^W>R�T;eFUlÍ�ªlªf²�bTZP
Ã(R�e"R�d�Ãoa"y´e`_�a*ªlcZ«SPji~c;W�aZ_�PÏÃ�Ã(Y�UZ[�eFWQP^epY�ÃÙ Hx��3¼1ê6q	Y}ybe"«S«$«�eXW�[FPg[*W�YSi
eFWQP^e9Ãna"ykR�TZPl_�a*ªlcZ«SPji~c;W�aZ_�PÏÃ�Ã(Y�UZ[~eFW�P^efeFW�Ppe"«�W�P^e"i;¬~c;W�aZ_�PÏÃ�Ã(P�i�eFUZi�Y�y
R�TZP^WQPkPjiZY�Ã(R�ÃVe�_�a*UZ_^W�P�R(PsÃ�ª`e"«S«;[*W�YSileFW�P^e ³ TZYS_ÅTl°�P�«Sa*UZ[ÎÃVREaAR�TZP\_�a*ª`cZ«{Pjic;W�aZ_�PÏÃ�Ã(Y�UZ[feFW�P^eleXUZi ³ TZYS_�T�Y�ÃnUZP�P�iËÃAREam°;Pgc;W�a*_�PÏÃ£Ã(P�i6²�ÛÒ[FY�W�i�eXW�P^egY�Ã
_�a*U�ÃEY{i;P^WQP�i¿e9ÃÝÃ�ªle"«S«oY�ygYSR�Ã ÃEY{Ã�P�Y�U�i;Y�W�P�_�R(YSa*U a"y®R�TZP�i } _�aZa*W�i;Y�U;e"R(PvY�Ã
Ã�ª`e"«S«{P^W�a*WoP�Ç;d;e"«>R�T;eFU~Íxªlªf²)��TZP Ã(R�e"R�d�Ãna"yAef_�aZªlcZ«SPji�c;W�aZ_�PÏÃ�Ã(Y�UZ[
eFWQP^enY�Ã�  + �8� ¢ Y}y�e"«S«2_�a*UZ_^W�P�R(Po[*W�YSifeFW�P^e9Ã ³ TZYS_ÅTf°�P�«{aZUZ[lR(ahR�TZPA_�a*ª`cZ«{Pjic;W�aZ_�PÏÃ�Ã(Y�UZ[feFW�P^egT;e8]FPh°;P�P^Uxc;W�aZ_�PÏÃ�Ã(P�i6²

¿8¦J­ ­Å� ¿/÷«÷ ±�¿/¯r©«­ �bTZP�Ã(P^UXR(P^UZ_�P ¿8¦r­ ­Å� ¿/÷«÷ ±Á¿K¯¢©«­!# �^  + � $ TZaX«{iËÃ$Y}y	R�TZP^W�P\Pji*Y�Ã(R£ÃJe-Ã�ªle"«S«Z_�a*U }_^W�P�REPn[*W�YSi�eFW�P^e £ Ã(YSÃ�PlÃ�ªle"«S«SP^WbaZWVP�Ç;d;e"«6R�T;eFUmÍ`ªlªl· ³ TZYS_ÅTx°;P�«Sa*UZ[ÎÃoR(aR�TZPn_�aZªlcZ«SPji�c;W�a*_�PÏÃ£Ã(Y�UZ[�eFWQP^eleFUZi ³ TZYS_�T�UZP�P�iËÃoR(am°;Pgc;W�aZ_�PÏÃ�Ã(P�i6²
¿8¦J­ ®jª8À^®�± ±�³H­ �bTZPlÃ(P^UXR(P^UZ_�P ¿8¦J­ ®jª8À^®�± ±�³H­!# 
;5Y� + $ TZaF«SiËÃhY}y´eFUZixa*UZ«S¬vY�y\R�TZPh_�aZUZ_^W�P�R(PÃ(P^UXR(P^UZ_�P ®Ãª8À8®}± ±�³H­!# 
;5Y� + $ TZaF«SiËÃ^²
¿8¦J­ ®jª8À^®�±H¿8¦j÷ú§ ð ± �bTZPgc;W�P�i;YS_^e"R(P ¿8¦J­ ®jª8À^®�±H¿8¦j÷ú§ ð ±�# 
:5U� + $ i;PÏÃE_^W�Y�°;PÏÃ ³ TZP�R�TZP^W�R�TZP ³ aZW¨w }cZYSP�_�P~_^eFU�Ã(R(YS«S«h°;Pv_�T*dZ_jw"P�i±e"RpR�TZP ÷ú§�µj© aZW ¯r°��Kª8© Ã(YSi;P~Y}y�R�TZY�ÃPÃ(YSi;PvY�Ã

_�a*ª`cZ«{P�REP�«{¬pc;W�a*_�PÏÃ£Ã(P�i6²6�bTZY�ÃsÃ(P^UXR(P^UZ_�P®TZaX«{iËÃ\Y}y6R�TZPnc;eFW�R$a"y6R�TZPbi;PÏÃEY�WQP�i
³ a*W¨wZcZYSP�_�P ³ TZYS_ÅT�°;P�«Sa*UZ[ÎÃ�R(aAWQPÏÃ�c;P�_�R(YS]FP�Ã(YSi;PVY�Ã�_�a*ªlcZ«SP�R(P�«S¬hcZ«�e"Y�U	²6�bT;e"RY�Ã^qZe"«S«;_�a*UZ_^W�P�R(Pb[ZW�YSimeFW�P^e9Ã ³ Y{R�TgR�TZP¨Ã(R�e"R�d�Ã�Ô&xH Hñ ô 5 + � + W(eFUZ[XP´d;cwR(anR�TZPÃ�eXªgPn¬ } _�aZa*W�i;Y�U;e"REPF²

��eF°Z«SP Æ »>Õ P^UZP^WQY{_geF°�Ã(R�WEe"_�R(YSa*UpR�TZP�a*WQ¬

��TZPn«{P^eXW(UZP�i�eF°�ÃER�W(e"_�R\_^e9Ã(Pn_^eXUfUZa ³ °;P�d�ÃEP�ifR(a�Ã(aF«S]FPnR�TZPhUZP ³ c;W�aZ°Z«{P^ª � è ³ TZaÎÃ(PnY�UZYSR(Y�e"«eFUZi ��U;e"«A_�aZUZ_^W�P�R(PpÃER�e"R(PÏÃmeXW�PPÃ�TZa ³ U�Y�U R�TZP�°�aFR(R(a*ª a"yhR�TZP���[*d;W�PF²¸#�]FP^U�Y}ygR�TZPf_�a*UZ_^W�P�R(P
³ a*W¨wZcZYSP�_�Pf«{aZa8wºÃgÇ�dZYSR(Pfi;Y'q6P^W�P^UXRgy4WQa*ª�R�TZP ³ a*Wöw*cZYSP�_�PfY�U�_^e9Ã(P � zgR�TZP�eX°�Ã(R�W(e"_�R�_^e9Ã(Pf_^eFU�°;Pd�Ã(P�i�R(a�Ã(aF«S]FPpR�TZPfc;W�a*°Z«SP^ªf²��bTZP�WQP^e9Ã(a*UÆyzaZWnR�TZY�ÃgY�ÃlR�T;e"R�R�TZP�UZP ³r³ a*W¨wZcZYSP�_�P�ej«�ÃEaÆWQP�Ç�dZY�W�PÏÃR�T;e"RoR�TZPg«SP�yzRgeFUZi~W�YS[*TXR@Ã(YSi;Pmªgd�Ã(R®°�Pmc;W�aZ_�PÏÃ�Ã(P�i6² hHU~c;eXW�R(YS_^dZ«�eFWnR�TZPlW�YS[*TXR�Ã(YSi;Pmªgd�Ã(Rhe"«�Ã(a�°;P
c;W�aZ_�PÏÃ�Ã(P�i�°�P�yza*WQPAR�TZPn«SP�y�RsÃ(YSi;PnY�Ãoc;W�a*_�PÏÃ£Ã(P�i�°;P�_^eFd�ÃEPnR�TZPA«SP�y�R¨Ã(YSi;Pn_�a*UXR�e"Y�U�Ã\R ³ alÃ�ªle"«S«	[*W�aZa"]FPÏÃ
³ TZYS_�T¤c;WQP�]FP^UFRpR�TZP ³ aZW¨w*cZYSP�_�PxyHW�a*ª °�P�Y�UZ[Á°;Px_ÅTZdZ_JwjP�i ejRlR�T;e"RÝÃ(YSi;P~e8yzREP^WgYSRfY�Ãfc;W�aZ_�PÏÃ�Ã(P�i6²��a ³ P�]FP^W�q ³ Pn_^eFU�Ã(P�PnR�T;e"RbªgaÎÃERkeF°�Ã(R�W(e"_�R\a*c;P^WEe"R(a*W(Ã £ Y�Ufc;eFW�R(YS_^dZ«�eFW�R�TZPoa*c;P^W(ejR(a*W(Ã�h¥h(q�Ú�h(q;eFUZi

o!o



           6. chuck(right)
           7. use_tool(left,t1)
           8. cut(1,3)
           9. cut(2,3)
         10. cut(3,3)

11. use_tool(center, t3)
12. cut(2,2)
13. unchuck

Solution
      1. chuck(left)
      2. use_tool(right,t2)
      3. cut(4,3)
      4. cut(4,2)
      5. unchuck

abs_small_parts(left)

New Problem 

Workpiece 

y

18 mm

2 mm

2mm

8 mm

1

2
3

x
1 2 3 4

p$YS[*d;W�P 7 � » ÛnU)#Õi�eFª`cZ«{Pf=be9Ã(P\Y�U ³ TZY{_�T`R�TZPAW�Pr��UZP^ªgP^UXRVajy�R�TZPAeX°�Ã(R�W(e"_�RVcZ«�eFU Ã�TZa ³ UgY�UCp$YS[*d;WQP7/7 yHe"YS«�Ã^²

Ú®·`eFW�P�W�Pr��UZP�i�R(a~_�a*ªlcZ«SP�R(P�«S¬�i;Y'q6P^W�P^UXR Ã(P�Ç;dZP^UZ_�PÏÃpa"y®_�aZUZ_^W�P�R(Pfa*c�P^W(e"R(a*W5ÃlR�T;eFU�R�TZaºÃ(Ppy4WQa*ª
³ TZYS_ÅT�R�TZP�¬ ³ P^W�PheF°�Ã(R�W(e"_�R(P�i6²Û�Ã�ej«�WQP^e"i;¬­ªgP^UXR(YSa*UZP�i6qbR�TZPveF°�Ã(R�WEe"_�Rla*c�P^W(e"R(a*W5Ãmd�Ã(P�i¤eXW�P�UZaFRpY�UZi;P^c;P^UZi;P^UXR(«S¬¿W�Pr��U;eF°Z«SP
°;dZRAaZUZ«{¬ � ³H­J©�÷S¦ Y�UZi;P^c;P^UZi;P^UXR(«S¬�W�Pr��U;eF°Z«SPF²f=\a*U�Ã(P�Ç;dZP^UFRE«{¬Fq	YSRo_^eFU�T;eXc;c;P^UxR�T;e"RAeXUfeFc;cZ«SY{_^eX°Z«{P
eF°�Ã(R�WEe"_�Rm_^eÙÃ(P~_^eFU;UZaFRf°;P�W�Pr��UZP�i6² p$YS[*d;W�P 7 � Ã�TZa ³ ÃfeFU�Pji�eXªlcZ«SP~a"ywe�_�aZUZ_^W�P�R(P~cZ«�eFU;UZY�UZ[c;W�a*°Z«SP^ª¢y�a*W ³ TZY{_�T�R�TZPkeX°�Ã(R�W(e"_�R�_^e9Ã(P�Ã�TZa ³ UnY�UWp$YS[*d;W�P 7/7 Y�ÃVeFc;cZ«SYS_^eF°Z«SPn°;dZRJUZaFR$W�Pr��U;eF°Z«SPF²6��TZPW�P^e9Ã(aZUpy�a*W\R�TZY�ÃoY�ÃoR�TZP�«{aZ_^e"R(YSa*U�a"y$R�TZPNÃ�ª`e"«S«JeF°�ÃER�W(e"_�Rbc;eFW�Roe"RbR�TZP�«{P�y�R�Ã(YSi;P�ajyJR�TZP ³ a*W¨wZcZY{P�_�PF²�bTZY�Ã�Ã�ªlej«{«bc;eFWQR�_�aZU�Ã(Y�Ã(R�Ãla"yoR�TZPf_�a*UZ_^W�P�R(Pp[*W�YSi­eFWQP^e £ 7 q�ÍF·�Y�U ³ TZY{_�T�W(e ³ ªle"R(P^WQY�ej«kªgd�Ã(Rl°;P
W�P^ªga"]FP�i6²���a ³ P�]FP^W�q;Y�UvR�TZY�Ã@Ã�c;P�_�Y'��_�ÃEY{R�d;e"R(YSa*U	q	R�TZY�Ã@Ã�ªlej«{«Vc;eXW�R®ªgd�Ã(Rn°;PlW�P^ªwa�]XP�i ¦ö§�µj³/¯¥§ R�TZP«�eFW�[FPgc;eFW�R�Ã^qZR�TZP�«SP�yzR¨ÃEY{i;Pga"y$R�TZP ³ a*W¨wZcZYSP�_�Ph_�a*UXR�e"Y�U�Ã £ R�TZPn[*WQY{iveFW�P^e9Ã £ � q�ÍF·�q £ Í;q}ÍF·�q;eFUZi £ � q � ·(·�q_^eFU�°�PlW�P^ªga"]FP�i6²��bTZPgW�P^e9Ã(a*U`y�a*W�R�TZY�ÃAY�ÃnR�T;ejR ³ YSR�TZa*dZRnW�P^ªga"]ZY�UZ[pR�TZY�Ã�Ã�ªle"«S«$c;eFW�R^q;R�TZPh«�eFW�[FP^Wc;eFW�R�Ão«Sa*_^ejR(P�i�W�YS[*TXRna"yVR�TZP
Ã�ªlej«{«$c;eFW�Rn_^eXU;UZaFR®°�Pme"_�_�PÏÃ�ÃEP�iÆ°X¬�eXUF¬x_^dZR(R(Y�UZ[fR(aZaF«�R�T;e"RAY�ÃheF°Z«SP
R(ap_^dZRnR�TZPleFW�P^e9Ã £ � q�ÍX·beFUZi £ Í;q�ÍF·�²f=\a*U�Ã(P�Ç;dZP^UXR(«S¬�R�TZY�Ãhc;W�a*°Z«SP^ª _^eFUfa*UZ«S¬~°;P
Ã(aX«{]XP�i ³ Y{R�T�R�TZPcZ«�eFUyÃ�TZa ³ Uva*UvR�TZPpW�YS[*TFRlÃ(YSi;Pmajy p$YS[*d;WQP 7 � ²dSoUXyza*WQR�d;U;e"R(P�«S¬Fq�R�TZY�Ã�cZ«�eFU�Y�ÃwUZaXR�efW�Pr��UZP^ªgP^UXRa"ynR�TZP�eF°�Ã(R�WEe"_�RlcZ«�eXU Ã�TZa ³ U�Y�Usp$YS[*d;WQP 7/7 q\°;P�_^eFd�Ã(PxR�TZY�Ã�eX°�Ã(R�W(e"_�RlcZ«�eFU�ÃmWQP�Ç�dZY�W�PÏÃpR�T;e"RlR�TZP«�eFW�[FPlc;eFW�R£Ãhª�d�ÃERh°;PlW�P^ªga"]FP�i~°;P�y�a*W�PgR�TZP�Ã�ªle"«S«Vc;eFW�R£Ã®eFWQPwWQP^ªga"]FP�i6²Ù��P^UZ_�PFq6R�TZPlW�Pr��UZP^ªgP^UXR
a"y�R�TZPnaZc;P^W(e"REa*W ±0¯¥³;®¢§Ã­¢­ ¯¥³/À8�/ªD#U÷ú§�µj©Ö$ y4e"YS«�Ã^²�hHUpR�TZY�ÃsÃ(YSR�d;e"REY{aZUpR�TZPhc;W�a*°Z«SP^ªgÃ(aX«{]XP^Wkªgd�Ã(RsÃ(P�«SP�_�RAe
i;Y'qÀP^WQP^UFRneF°�Ã(R�WEe"_�RbcZ«�eXU	²
× Y ÕØ\�a�Þna(à$ßb^[YÚÙ\ßb^/Ûhß\×DaEØnÔ ßoÔmÜ�ÐÒÑVÝUÛm^�×	Ý
�bTZY�Ã^ÃEP�_�R(YSa*Uhc;W�PÏÃEP^UFR�ÃÄR�TZPkW�PÏÃ�dZ«{R£Ã�a"y�eFUoP^ªlcZY�W�YS_^e"«�Ã(R�dZi;¬najyÁ�bÛ = h � Y�U�R�TZPkªwP�_ÅT;eFUZYS_^e"«ZP^UZ[FY�UZP�P^W }
Y�UZ[ni;a*ªle"Y�Uge"«�W�P^e"i;¬�Y�UXR�W�aZi�dZ_�P�i6²6�bTZY�Ã$P�]"e"«�d;e"R(YSa*U ³ e9Ã$c;P^WNy�a*W(ªwP�i ³ Y{R�ThR�TZP$yHdZ«{«S¬gY�ªlcZ«SP^ªgP^UXR(P�i�bÛ = h �K} Ã(¬�Ã(R(P^ªÂd�Ã(Y�UZ[laZUZ«{¬`R�TZP®eX°�Ã(R�W(e"_�REY{aZUmeF°ZYS«SYSR(YSPÏÃAajy�R�TZP�Ã(¬�ÃER(P^ªf²$�bTZPo[FP^UZP^W(e"«SYSÃ^e"R(YSa*Up_�a*ª }
c;a*UZP^UXR ³ e9Ã1Ã ³ YSR(_ÅTZP�i } acqfyza*W�R�TZY�Ã\c;d;W(c;aºÃ(PF²|"~PAT;e8]FP\i;PÏÃ(YS[*UZP�ipPji�c�P^W�Y�ªgP^UFR£Ã ³ TZY{_�Tle"«S«Sa ³ d�Ã>R(a%QdZi;[XP�R�TZP�c;P^W�yza*WEªleFUZ_�PhY�ªlc;WQa�]XP^ªgP^UFR£ÃA_^eFd�ÃEP�i�°X¬f]�eFW�YSa*d�ÃheX°�Ã(R�W(e"_�R�_^e9Ã(PÏÃoi;P^W�YS]FP�i~°F¬��bÛ�Å � ²

o �



p�d;WQR�TZP^W(ªga*WQPFq ³ PnT;e8]FP®eXU;e"«S¬*Ã�P�ixR�TZP®e8]FP^WEe"[FP�Ã�c;P�P�i } d;cx°;P^T;e8]*YSa*W´a"y�R�TZP@Ã(¬�Ã(R(P^ª ³ YSR�TfWQPÏÃ�c;P�_�RR(ame�«�eFW�[XPNÃ(P�RbajyJW(eFUZi;a*ªw«{¬PÃEP�«{P�_�REP�i�R�W(ejY�UZY�UZ[feFUZifR(PÏÃ(R�_^e9Ã(PÏÃ^²

Ý$>Nã ACZUD�T6T6SUT$VPL)D0FHGbF
p�aZWgR�TZY�ÃmP^ª`cZY�WQY{_^ej«nP�]�e"«�d;e"R(YSa*U 7�Þ�Þ _�aZUZ_^W�P�R(P�_^eÙÃ(PÏÃ�T;e8]FP�°�P�P^UÁW(eFUZi;a*ªg«S¬�[FP^UZP^WEe"R(P�i6²�#Ve"_�T_^e9Ã(PgW�P�Ç;dZY�WQPÏÃ®eF°�a*dZR 7�Þ!Þ } Í Þ�Þ Ã(P^UXR(P^UZ_�PÏÃAREali;PÏÃ(_^W�Y�°;P`R�TZPhY�UZYSR(Y�e"«$a*WE��U;ej«^Ã(R�e"R(PFq;ªgaÎÃ(R�a"y ³ TZYS_ÅTeFW�PfY�U�Ã(R�eFUZ_�PÏÃla"ynR�TZP ý �Ké�c;W�P�i;YS_^e"R(PF²!�bTZPf«SP^UZ[FR�T�a"ynR�TZPPÃ(aF«�dZR(YSa*U�cZ«�eFU�ÃfW(eFUZ[XPÏÃgy4WQa*ª Æ REa
7 Î a*c�P^W(e"R(a*W5Ã^²�#�]FP^U�Y�ynR�TZPp[FP^UZP^W(e"REP�i�_^e9ÃEPÏÃ�aZUZ«{¬�W�P^c;W�PÏÃEP^UFR
Ã(Y�ªlcZ«SP�c;WQa*°Z«SP^ª
Ãl_�a*ªlc;eXW�P�i�REaR�TZPgc;W�a*°Z«SP^ª
ÃhepW�P^e"«�i;a*ªle"Y�UxPji�c�P^W�RnUZP�P�iËÃnR(a ÃEaF«S]FPFq�R�TZPwÃEP^eFW�_�TPÃ�c;e"_�PgW�P�Ç;dZY�WQP�i~R(a�Ã(aX«{]XP�aZd;W
Ã�eFª`cZ«{Pnc;W�a*°Z«SP^ª
Ã�Y�Ãbe"«�W�P^eji;¬lÇ�dZYSR(Pn«�eFWQ[FPF²$�bTZY�ÃbY�Ãki�dZPoR(agR�TZP�y4ej_�RVR�T;e"R>R�TZPn°;W(eFUZ_�TZY�UZ[�yHe"_�R(a*WßK
Y�ÃA°;P�R ³ P�P^U 7/9 O eFUZi Æ 9 Æ qFi;P^c;P^UZi;Y�UZ[fa*UpR�TZPA_�a*ª`cZ«{PjiZYSR�¬fa"y�R�TZPnc;W�a*°Z«SP^ªf²��bP^UZ_�PFq�yza*W\e 7 Î } ÃER(P^cÃ(aF«�dZR(YSa*U�R�TZPn_�a*ªlcZ«SP�R(PlÃ(P^eFW�_�TÝÃ�c;e"_�P�_�a*U�Ã(Y�Ã(R�Ã�a"y�Í 9 O ¶ 7�Þ z�� Ã(R�ejR(PÏÃ^²��TZPA_^e9ÃEPA[FP^UZP^WEe"R(YSa*Ufc;W�aZ_�P�i�d;W�Pn«SP^e"iËÃbR(alÃ(aF«�dZR(YSa*U�Ã ³ TZY{_�TfeFW�Poa*cZR(Y�ªlej«�aZWkUZP^eXW�«S¬ma*cZREY�ª`e"«�²Ûo«{«]Ã(aF«�dZR(YSa*U�Ã ³ TZYS_ÅTfW�P�Ç;dZY�W�Ph«SPÏÃ�Ã�R�T;eFU 7�Þ Ã(R(P^c�ÃoeFW�Poa*cZR(Y�ªle"«XÃ(aF«�dZR(YSa*U�ÃoY�UpR�TZP@Ã(P^U�Ã(PnR�T;e"RbR�TZP�¬eFW�P�w*UZa ³ U�REa�°;PvR�TZPqÃ�TZa*W�R(PÏÃER�Ã(aF«�dZR(YSa*U R(a�R�TZP�c;W�a*°Z«SP^ª¯R�TZP�¬ Ã(aF«S]FPF²�Ûo«S«�ÃEaF«�dZR(YSa*U�Ã ³ TZYS_ÅTeFW�P`«{aZUZ[FP^WnR�T;eXU 7�Þ Ã(R(P^c�ÃgT;e8]FPl°;P�P^U�ªleFUZd;e"«S«{¬�_ÅTZP�_jw"P�i~R(aPÃEP�P ³ TZP�R�TZP^WnR�TZP�¬v_�a*UXR�e"Y�U�Ã(REP^c�Ã³ TZYS_�TleFW�P\a*°X]*YSa*d�ÃE«{¬pW�P�i�d;UZi�eFUXR^² � dZ_ÅTlWQP�i�d;UZi�eFUFR�Ã(R(P^c�ÃVT;e8]FPb°;P�P^UpW�P^ªga"]FP�i6²gÛA«SR�TZaZdZ[*TgR�TZPÏÃ(P
Ã(aF«�dZR(YSa*U�ÃneFW�PhUZaXRAUZP�_�PÏÃ�Ã�eFWQY{«S¬PÃ�TZaZW�R(PÏÃ(R¨ÃEaF«�dZR(YSa*U�Ã^q;R�TZP�¬feFW�PhUZP�]XP^W�R�TZP�«SPÏÃ�Ãne"_�_�P^cZR�eF°Z«S¬PÃ�TZa*WQR^²

Ý$>B� àÏF<D�ZYQ6DbR/SYTÕVÖ[�X6F;R/\/D�]^RcSUM<TØXÄ©4Ô�\KM<O6OESYT$VP_�GbT<R/G1TE]�G1F
ÛbRg��W(Ã(R ³ Pkd�ÃEP�ilR�TZPbW�P�_�P^UXR$]FP^W(Ã(YSa*U�a"y1Û � �6hU�&# £�E UZa*°Z«SaZ_Jw2q 78ÿFÿ ÍF·	REaF[FP�R�TZP^W ³ YSR�T � =\öf� h Õhá }
o £ Å>«S¬*R�TZPlP�R�e"«�²�q 78ÿFÿ � ·oR(ap_�TZP�_Jw ³ TZP�R�TZP^W�eF°�Ã(R�WEe"_�R(YSa*Uv°F¬vi�W�aZc;cZY�UZ[qÃ(P^UXR(P^UZ_�PÏÃh_^eFUÆY�ª`c;W�a"]FPc;W�a*°Z«SP^ª Ã(aX«{]ZY�UZ[fY�U�aZd;W\i;a*ªle"Y�UvW�P^c;W�PÏÃEP^UFR(P�ive9Ãoi;PÏÃ(_^W�Y�°;P�i~Y�UqÃ(P�_�R(YSa*U Î ²&��TZP^W�P�yzaZW�PFq ³ P�d�Ã(P�ia*UZ«S¬hR�TZPV_�a*UZ_^W�P�REP´c;WQa*°Z«SP^ª Ã(aF«S]*Y�UZ[ni;a*ª`e"Y�U�eÙÃ�i;a*ª`e"Y�UhR�TZP�a*W�¬oy�a*W<� =\öf� h Õ¸á ²!SAUXy�a*W�R�d;U;ejR(P�«S¬Fqy�a*W\R�TZY�ÃnW�P^c;W�PÏÃ(P^UXR�e"R(YSa*U	q¶Û � �EhY�f# ³ eÙÃAUZaFRAeF°Z«SP�R(al[FP^UZP^W(ejR(PheFUpa*W�i;P^WQP�i�ªga*UZaXR(a*UZYS_heF°�Ã(R�WEe"_ }R(YSa*U~TZYSP^W(eXW�_ÅTX¬F²)��TZPmW�P^e9Ã(aZUfy�a*WoR�TZY�ÃgY�ÃhR�T;ejR�Û � �EhY�f#±_^eXUva*UZ«S¬~i;Y�Ã(R(Y�UZ[*dZY�Ã�T�epy�P ³ i;Y'qÀP^WQP^UFR
[*W�aZd;c�Ãla"yn«{YSR(P^WEe"«�Ã�°;P�_^eFd�Ã(Pva*UZ«S¬­exy�P ³ i;YÜq6P^W�P^UXRp«{YSR(P^WEe"«AU;eFªgPÏÃ £ eFUZi­eXW�[*d;ªgP^UXRlR�¬�c�PÏÃ�·g_^eFU
°;Pvd�Ã(P�iÁY�U�R�TZPvc;W�a*°Z«SP^ª Ã�c;e"_�PF²�p�a*WwPji�eFª`cZ«{PFqóÛ � �6hY�f#�_^eFU;UZaFRpi;Y�Ã(R(Y�UZ[*dZY�Ã�T±°�P�R ³ P�P^U R�TZPi;Y'q6P^W�P^UFR
Ã(P^UXR(P^UZ_�PÏÃ ³ TZYS_�T�eFWQPli;PÏÃ(_^W�Y�°;P�iÁ°F¬vR�TZP �Ä¿K© a*W�R�TZP �8¯r°@¬ íö±Á³H­ c;W�P�i;YS_^e"R(PF²�Å\dZRhR�TZY�ÃY�Ãg]FP^W�¬vY�ªlc;a*WQR�eFUXRny�a*WheF°�ÃER�W(e"_�R(YSa*U	² "~P ³ a*dZ«Si�«SY¾w"PfR(axi�W�a*cvR�TZaÎÃ(Pmc;eFWQR�Ãha"ybR�TZPp[*W�YSi ³ TZYS_ÅTW�P^c;W�PÏÃEP^UFRÝÃ�ªle"«S«nW�P�_�R�eFUZ[X«{PÏÃÝÃ�dZ_�T­e9Ãp[*W�aZa"]FPÏÃ^²��ba ³ P�]FP^W�q>R�TZY�Ã ³ a*dZ«Si¤W�P�Ç;dZY�W�PvR�TZP�Pji;eFªgY�U;e }R(YSa*Uvajy´R�TZPmªgP^e9Ã�d;WQPÏÃ�e9Ã�ÃEa*_�Y�e"R(P�i ³ YSR�T�e�[*W�YSi�eFWQP^e £ e9ÃheXW�[*d;ªgP^UXR�·neFUZi�ej«�ÃEa�R�TZPfW�P�«�e"R(YSa*UvREaaFR�TZP^WlÃ�d;WEW�a*d;UZi;Y�UZ[�[ZW�YSi­eFW�P^e9Ã^²e�bTZP^W�P�y�a*W�PFq ³ TZY{_�T ÃEP^UFR(P^UZ_�PfREa�i�WQa*c £ a*W ³ TZYS_�T�_^W�YSR(YS_^e"«SY{REY{PÏÃR(ave9Ã�Ã(YS[*U;·�_^eFU;UZaFR�°�Pfi;P�_�YSi;P�i Ã(R�e"R(YS_^e"«S«S¬�°X¬~R�TZPmU;eXªgPmajy´R�TZPmc;W�P�i;YS_^e"R(Ppa*WnR�TZPmR�¬;c;Ppa"ybR�TZP
eFW�[Zd;ªgP^UFR£Ã^²<Ûo«S«�TZYSP^W(eFW�_�TZYS_^e"«�cZ«�eFU;UZP^W5ÃkY�UZ_�«�dZi;Y�UZ[)� =\öf� h Õ¸á eFUZiCÛ � �6hU�&#�eXW�PbTZY{[ZTZ«{¬`i;P^c;P^U }
i;P^UXR�aZUvR�TZPfW�P^c;W�PÏÃ(P^UXR�e"R(YSa*U�d�Ã(P�i6q$Y�U�c;eXW�R(YS_^dZ«�eFWgY}yAR�TZP�Y�WlÃ(R�W(ejR(P�[F¬�Y�ÃlW�PÏÃ(R�W�YS_�R(P�i�REa�i�W�a*c;cZY�UZ[
Ã(P^UXR(P^UZ_�PÏÃ £ �baF«SR(P`P�R�e"«�²�q 7^ÿFÿ�o q 78ÿFÿ � ·�² ��a ³ P�]FP^W�q	R�TZP^W�PmªgYS[*TXR�°�P�eXUZaFR�TZP^WnW�P^c;W�PÏÃEP^UFR�ejR(YSa*Uva"ya*d;W�i;a*ªle"Y�U�y�a*W ³ TZYS_�T�R�TZaÎÃ(P�TZYSP^W(eXW�_ÅTZYS_^e"«VcZ«�eFU;UZP^W5Ãh_^eFU�Y�ª`c;W�a"]FP�c�P^WNyzaZW(ªleFUZ_�Pl°;dZR ³ P�R�TZY�U�wR�T;e"R�a*d;W\W�P^c;W�PÏÃ(P^UXR�e"R(YSa*U�Y�ÃbÇ�dZYSR(PW�*U;e"R�d;WEe"«ú�gyzaZW\a*d;W>i;a*ªle"Y�U	²
p	W�a*ªÁR�TZY�Ã|��W5Ã(R$R�W�Y�e"« ³ PV_^eFU�_�a*UZ_�«�dZi;PbR�T;ejR�R�TZP\eFc;cZ«SYS_^e"R(YSa*U`i;a*ªle"Y�UgeFUZi�WQP^c;W�PÏÃ(P^UXR�e"R(YSa*U ³ PT;e8]FPn_�TZaÎÃ(P^U`y�a*W>R�TZPoyzaX«{«Sa ³ Y�UZ[pPji�c�P^W�Y�ªgP^UFR£Ã ³ YSR�T��bÛ = h � W�P^ej«{«S¬�W�P�Ç;dZY�W�Phªga*WQPnR�T;eFUpi�W�a*c;cZY�UZ[

Ã(P^UXR(P^UZ_�PÏÃoR(ale"_ÅTZYSP�]FPgeFUpY�ªlc;W�a"]FP^ªgP^UXRA°X¬�eX°�Ã(R�W(e"_�REY{aZU	²

o Æ



Ý$>@? àÏF<D0ZUQ6DbR/SYTÕVÖR/B6GeA�[vä�IH_�[�O6OE\/M<D�]/B
�bTZP���W(Ã(R`Pji�c�P^W�Y�ªgP^UFR ³ YSR�Ts�bÛ = h � ³ eÙÃ�i;PÏÃEY{[ZUZP�i­R(a~P�]"e"«�d;e"R(PfR�TZP�TX¬;c;aFR�TZPÏÃEPÏÃlR�T;e"RgY�U�a*d;Wi;a*ªle"Y�U�R�TZP^W�PlY�Ãge�UZP�P�i £ hN·oy�a*Wo_�T;eFUZ[FY�UZ[vR�TZPmW�P^c;W�PÏÃEP^UFR�ejR(YSa*Uv«�eFUZ[*d;e"[XPli�d;W�Y�UZ[~eF°�Ã(R�W(ej_�R(YSa*U	q
eFUZi £ h¥hN·�yza*WoW�P^d�Ã(Y�UZ[veF°�Ã(R�W(ej_�RA_^e9ÃEPÏÃnY�U�ÃER(P^e"i~a"yV[XP^UZP^W(e"R(Y�UZ[�eX°�Ã(R�W(e"_�R�Ã(aF«�dZR(YSa*U�ÃoyHW�a*ª ÃE_^W(e"R(_�T	²�6a�R(PÏÃ(R>R�TZPÏÃ(PnTF¬;c;aFR�TZPÏÃ(PÏÃ ³ PoW�P�«S¬la*UgR�TZPoR(Y�ªgP�yzaZW_Ã(aF«S]*Y�UZ[lR�TZPAW(eFUZi;a*ªw«{¬`[FP^UZP^W(e"R(P�ipc;W�a*°Z«SP^ª
Ãd�Ã(Y�UZ[mi;Y'q6P^W�P^UXR®ªwa*i;PÏÃbajyJR�TZPÙ�bÛ = h �K} ÃE¬�Ã(REP^ªf²
î J � J ÷ âbV|ç_ñ�ó"êB�/ñ)��ë���ðã��ñZë�ë^êB�D�
hHU�R�TZY�Ã�Pji�c�P^W�Y�ªgP^UFR ³ P\d�Ã(P�igR�TZPà�bÛ = hqä } Ã(¬�Ã(R(P^ª|REa¨Ã(aF«S]FP>R�TZP 7�Þ!Þ c;W�aZ°Z«{P^ª Ã6yHW�a*ª¢R�TZPkWEeFUZi;a*ªg«S¬[FP^UZP^W(e"REP�if_^e9Ã(PÏÃ^²$�bTZP^W�P^°X¬pR�TZPn[Fa*e"«2a"yJeF°�ÃER�W(e"_�R(YSa*U`Y�ÃbR(agY�ªlc;W�a"]FPoR�TZPn_�a*UZ_^W�P�REP } «{P�]XP�«�c;W�a*°Z«SP^ª
Ã(aF«S]FP^W�q ³ TZYS_ÅT�c;P^WNy�a*W(ª
Ãhef°;WEdZR(P } yzaZW�_�P�Ã(P^eFWQ_ÅT ³ YSR�T~epi;P^cZR�T } ��W(Ã(RhYSR(P^WEe"R(YS]FP } i;P�P^c;P^UZY�UZ[yÃEP^eFW�_�T
Ã(R�W(ejR(P�[F¬ £�E a*WNy(q 78ÿ Î/� eF·neÙÃhY�UFR�W�a*i�dZ_�P�i�Y�ULÃ(P�_�R(YSa*U O ²�Í;²��bTZPpY�ªlc;W�a"]FP^ªgP^UXRhY�Ãgi;P�R(P^W(ªwY�UZP�i�Y�UR(P^W(ª
Ã�a"y�c;WQa*°Z«SP^ª Ã(aX«{]ZY�UZ[mREY�ªwP�W�P�Ç;dZY�W�P�i�R(a�Ã(aF«S]FP�e Ã(Y�UZ[F«SP�c;W�a*°Z«SP^ªf²��bÛ = hqäxY�Ã®d�Ã(P�ixR(a�Ã(aX«{]XP
R�TZP 7�Þ!Þ c;W�a*°Z«SP^ª
ÃoY�U�R�T;W�P�Pni;Y'q6P^W�P^UXRAªgaZi;PÏÃ »

å �>d;W�P%ÃEP^eFW�_�T » �bTZPkc;W�aZ°Z«{P^ª�Ã(aF«S]FP^WÄY�ÃJd�ÃEP�i�REa¨Ã(aF«S]FP$P^e"_�Thc;WQa*°Z«SP^ªÒ°F¬nc;d;W�P%ÃEP^eFW�_�T ³ YSR�TZa*dZRd�ÃEPna"y�eXUF¬feF°�Ã(R�WEe"_�R(YSa*U	²
å ��YSP^W(eFW�_�TZYS_^e"«AcZ«�eFU;UZY�UZ[ » hHU�R�TZY�ÃlªgaZi;P��bÛ = hqä�d�Ã(PÏÃgR�TZPpY�UFR�WQa*i�dZ_�P�iÁeF°�Ã(R�W(ej_�Rhi;a*ªlejY�U	²��a ³ P�]FP^W�q;eF°�Ã(R�WEe"_�R\_^e9Ã(PÏÃneFW�PhUZaFRbW�P�_^e"«S«SP�ixy4WQa*ªÂeg_^e9ÃEPn«{Y�°;W(eXW�¬�°;dZRbR�TZP�¬�eFWQPn_�a*ªlc;dZR(P�i
eXdZR(a*ªle"REY{_^ej«{«S¬Á°F¬ Ã(P^eXW�_ÅT�e9ÃpY�UfÃ(R�eFUZi�eFW�iÁTZY{P^WEeFW�_�TZY{_^ej«hcZ«�eXU;UZY�UZ[2qh°;dZR�d�ÃEY�UZ[�R�TZPÆUZP ³eX°�Ã(R�W(e"_�REY{aZUv«�eFUZ[*d;e"[FPF²RäZa�q�R�TZPmc;W�aZ°Z«{P^ª Ã(aX«{]XP^Wf��W(Ã(R�R�W�YSPÏÃhREaPÃ(P^eFW�_�Txy�a*WhenÃ(aF«�dZR(YSa*U�R(a
R�TZPla*W�YS[FY�U;e"«\c;W�a*°Z«SP^ªÊe"R�R�TZPmeF°�ÃER�W(e"_�Rni;a*ª`e"Y�U~eFUZi~R�TZP^UÆR�W�YSPÏÃhR(avW�Pr��UZPlR�TZY�ÃlÃ(aF«�dZR(YSa*U	²
æhd;WQY�UZ[�R�TZY�Ã�TZYSP^W(eXW�_ÅTZYS_^e"«hc;WQa*°Z«SP^ª Ã(aF«S]*Y�UZ[�qo°;e"_jwFR�WEe"_JwXY�UZ[Ë°�P�R ³ P�P^U�R�TZPvR ³ a~«SP�]FP�«�Ãfa"yeX°�Ã(R�W(e"_�REY{aZUmeFUZi�°�P�R ³ P�P^U�P^e"_�TÝÃ�d;°;c;W�a*°Z«SP^ª _^eFUpa*_�_^d;W�²6�bTZP^W�P^°X¬Fq ³ Phd�Ã(P�i�TZYSP^W(eFW�_�TZYS_^e"«cZ«�eFU;UZY�UZ[ ³ YSR�TpR�TZP�UZP ³ eF°�ÃER�W(e"_�R(YSa*UfªwP�R�TZa*i;aX«{aX[F¬mY�U�Ã(REP^e"i�a"y$i�W�a*c;cZY�UZ[ÝÃ(P^UXR(P^UZ_�PÏÃ^²

å = P^e9Ã(a*UZY�UZ[oyHW�a*ª±eF°�ÃER�W(e"_�R6_^eÙÃ(PÏÃ » hNU�R�TZY�ÃJªgaZi;P ³ P$��W(Ã(R$d�Ã(P�i �1Û = h¬ägR(ab«SP^eFW(Uge"«S«;eF°�Ã(R�WEe"_�R_^eÙÃ(PÏÃ ³ TZY{_�T�_�a*ªgPva*dZRpa"yhR�TZP 7�Þ!Þ _�a*UZ_^WQP�R(Pv_^e9Ã(PÏÃ^²Pp�a*W`P^e"_�T­c;W�a*°Z«SP^ªfqne"«S«neF°�Ã(R�WEe"_�R_^eÙÃ(PÏÃnR�T;e"RoPji*Y�Ã(R£Ã�e"_�_�a*WQi;Y�UZ[fREafa*d;WneF°�Ã(R�WEe"_�R(YSa*U�ªwP�R�TZa*i;aX«{aX[F¬~eFW�P�e8]"e"YS«�eX°Z«{P ³ TZP^UvaZUZPajyhR�TZP~c;W�a*°Z«SP^ª
ÃfY�ÃfR(a�°;P�Ã(aF«S]FP�i6²ºæhd;WQY�UZ[­c;WQa*°Z«SP^ª Ã(aF«S]*Y�UZ[ ³ PvªgP^e9Ã�d;WQP�i¤R�TZP�REY�ªwPWQP�Ç�dZY�W�P�i�yzaZW�Ã(aF«S]*Y�UZ[ §¢¿/®Ãª c;W�a*°Z«SP^ª d�Ã(Y�UZ[ §;ø:§:¯�¦ eFc;cZ«SYS_^eF°Z«SP�eF°�Ã(R�WEe"_�RA_^eÙÃ(PÏÃ^²C�bTZP^U	qÄy�a*W
P^ej_ÅTgc;W�a*°Z«SP^ªfqZR�T;WQP�P´eX°�Ã(R�W(e"_�R$_^eÙÃ(PÏÃVeFW�P\i;P�R(P^W(ªwY�UZP�i » eF·�R�TZPA°�PÏÃ(RVeF°�Ã(R�WEe"_�R$_^e9Ã(PFq"Y�²MPF²$R�TZP_^eÙÃ(P ³ TZYS_�Tv«SP^e"iËÃgR(afR�TZP�Ã�TZaZW�R(PÏÃ(R@Ã(aX«�dZREY{aZUvR(Y�ªgPFq$°;·oR�TZP ³ a*W(ÃERheF°�Ã(R�W(ej_�RA_^e9ÃEP £ «Sa*UZ[FPÏÃ(R
ÃEaF«�dZR(YSa*UpR(Y�ªgP^· ³ TZYS_�TfY�ÃAeFUpeF°�Ã(R�W(e"_�R(YSa*Upa"y�R�TZPhe9Ã�cZY�W�P�iPÃ(aX«�dZREY{aZUf_^e9Ã(PFq;eFUZif_^·>R�TZP ³ a*W5Ã(R¿J±/±0÷ú°@®r¿8¦Ã÷ § eF°�ÃER�W(e"_�Ro_^e9Ã(PgY�Ãni;P�R(P^W(ªgY�UZP�i6² �bTZPgi;Y'qÀP^WQP^UZ_�Pm°;P�R ³ P�P^Uv°;·AeFUZiv_^·nW�P�«�e"REPÏÃnR(aR�TZPhi;Y'q6P^W�P^UZ_�Pl°;P�R ³ P�P^U�eFc;cZ«SYS_^eF°Z«SPmeFUZivW�Pr��U;eF°Z«SPleF°�Ã(R�W(ej_�Rk_^eÙÃ(PÏÃAY�UXR�W�aZi�dZ_�P�ivY�UnÃ(P�_�R(YSa*UO ² 7 ²$ÛnUfeF°�Ã(R�WEe"_�Rb_^e9Ã(P@ÃEP�«{P�_�REP�i�Y�U�_^·\Y�Ã®eFc;cZ«SYS_^eF°Z«SPlR(a`R�TZPn_^d;W(W�P^UXR®c;WQa*°Z«SP^ªfq�°;dZRnªgYS[*TFRUZaXR�°�PÆeXU¤eX°�Ã(R�W(e"_�REY{aZU�a"yhR�TZPv_^e9ÃEP�yHW�a*ª ³ TZYS_ÅTÁR�TZPÆc;WQa*°Z«SP^ª Y�ÃfR�e/w"P^U	²ØhHUÁ°;·`a*UZ«S¬
eX°�Ã(R�W(e"_�Rg_^e9ÃEPÏÃmeFW�PPÃ(P�«SP�_�R(P�i ³ TZYS_ÅT�eFW�PfY�UZi;P�P�i¤eX°�Ã(R�W(e"_�REY{aZU�Ãla"yAR�TZPx_^d;W(W�P^UXRmc;W�a*°Z«SP^ªfqY�²MPF²>eF°�Ã(R�W(ej_�RV_^e9Ã(PÏÃ ³ TZYS_�TfT;e8]FP®°�P�P^Ufc;W�P�]ZY{aZd�Ã(«S¬m«SP^eFW(UZP�i�y4WQa*ªÒR�TZPo_^e9Ã(P�yHW�a*ª ³ TZYS_ÅTpR�TZPc;WQa*°Z«SP^ª�Y�ÃnR�e/w"P^U	² �bTZPÏÃ(PgR�T;WQP�Pli;Y'qÀP^WQP^UFRn_^e9ÃEPÏÃheFW�P
Ã(P�«SP�_�R(P�i�R(aC��[Zd;W�Pga*dZRnR�TZPlY�ªlc;e"_�R
ajyJ_^e9ÃEP@Ã(P�«SP�_�R(YSa*U £ ³ TZY{_�TfY�ÃnUZaFRAe"i;i�WQPÏÃ�Ã(P�ifY�UfR�TZY�Ãnc;eFc;P^WE·\a*UfR�TZPhc;W�a*c;aºÃ(P�i�ªgP�R�TZaZi6²

ÛA«SR�TZaZdZ[*TxP�]FP^W�¬�c;W�a*°Z«SP^ª _^eFUfR�TZP�a*W�P�R(YS_^e"«S«S¬~°;PNÃEaF«S]FP�i~°F¬fa*d;W�°;W(dZR(P } y�a*W�_�P
Ã(P^eFW�_�Tfc;W�aZ_�P�i�d;W�PFq
R�TZPoPji�c�a*UZP^UFREY�ej«ÀU;ejR�d;W�Pba"y6R�TZP�Ã(P^eFWQ_ÅT
Ã�c;e"_�PAe8]FaFYSiËÃ\R�TZP¨Ã(aX«�dZREY{aZUla"y6_�a*ª`cZ«{Pjifc;W�a*°Z«SP^ª
Ã ³ YSR�TZY�UW�P^e9Ã(aZU;eF°Z«SPmR(Y�ªgPF²t�bTZP^W�P�y�a*W�PFq$efR(Y�ªgP } °�a*d;UZi�a"y � Þ!Þ =��>S Ã(P�_�aZUZiËÃ�aZU~e	ä5Sf�Tä��bÛ = = } #ßç<=
_�a*ªlc;dZR(P^W ³ eÙÃkY�UXR�W�aZi�dZ_�P�ivY�UpP^ej_ÅTpa"y$R�TZPnR�T;WQP�Phªga*i;PÏÃ�i;PÏÃ(_^W�Y�°;P�i~eF°�a�]XPF²6h!y$R�TZY�Ãb«SY�ªgYSR } °;a*d;UZi
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�VWQa*°Z«SP^ªgÃ(aF«S]ZY�UZ[fªgaZi;P Ûo]FP^W(ej[FP@Ã(aF«�dZR(YSa*U�R(Y�ªgP £ Ã(P�_F²�· äZaF«S]FP�ivc;W�a*°Z«SP^ª
Ã
�Vd;WQP@Ã(P^eFW�_�T 7 �/Æ � ÿ��Y{P^WEeFW�_�TZY{_^ej«�cZ«�eFU;UZY�UZ[ 7�Þ O � Þ= P^e9ÃEa*UZY�UZ[lyHW�a*ªreF°�Ã(R�W(e"_�R\_^e9Ã(PÏÃ
£ eF·�Å>PÏÃ(RAWQPr��U;eF°Z«SP�_^eÙÃ(P Í � ÿ�o£ °;·E"~a*W5Ã(RAW�Pr��U;eF°Z«SP�_^e9Ã(P Æ Í O ÿ£ _^·E"~a*W5Ã(RAeFc;cZ«SYS_^eF°Z«SPg_^e9Ã(P 7K7 O o �

��eF°Z«SP O » =\a*ªlc;eXW�Y�Ã(a*UfajyJR�TZPge8]FP^W(e"[FP�Ã(aF«�dZR(YSa*UxR(Y�ªgPgc;P^Woc;W�a*°Z«SP^ªÈeFUZi�R�TZPgU*d;ªg°�P^Wba"y1Ã(aF«S]FP�i
c;W�a*°Z«SP^ª
Ã ³ YSR�TZY�Ule�R(Y�ªgP } °;a*d;UZipa"y � Þ�Þ Ã(P�_�aZUZiËÃ^²$�bTZPbR�eF°Z«SP\_�a*ªlc;eXW�PÏÃJc;d;WQP¨Ã(P^eFW�_�T £ i;P^cZR�T } ��W(ÃERYSR(P^W(e"REY{]XPki;P�P^c�P^UZY�UZ[*·�q;TZYSP^W(eFW�_�TZYS_^e"«�cZ«�eFU;UZY�UZ[�d�Ã(Y�UZ[hR�TZP´eX°�Ã(R�W(e"_�R�c;W�a*°Z«SP^ªuÃ(aX«{]ZY�UZ[ni;a*ªle"Y�U	qFeFUZi
W�P^e9ÃEa*UZY�UZ[gy4WQa*ªÂeF°�Ã(R�W(e"_�R\_^e9Ã(PÏÃ ³ Y{R�Tfi;Y'q6P^W�P^UFRE«{¬PÃEP�«{P�_�REP�i�eF°�Ã(R�W(e"_�R\_^e9Ã(PÏÃ^²
Y�ÃbPjiZ_�P�P�i;P�ifR�TZPhc;W�a*°Z«SP^ªrW�P^ªle"Y�U�ÃAd;U�ÃEaF«S]FP�i6²6hHUZ_^WQP^e9Ã(Y�UZ[mR�TZY�Ã\R(Y�ªgP } °�a*d;UZi ³ a*dZ«SipY�UZ_^W�P^e9Ã(P�R�TZPUZd;ª�°�P^Wbajy^Ã(aF«S]�eX°Z«{Plc;W�aZ°Z«{P^ª ÃAY�UfP^ej_ÅTpa"y$R�TZPnR�T;WQP�Phªga*i;PÏÃ8²
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Ã>Y�UwP^e"_ÅT�a"y�R�TZPki;PÏÃE_^W�Y�°;P�iªgaZi;PÏÃ^²6�bTZPne8]FP^W(e"[XP¨Ã(aF«�dZR(YSa*UpR(Y�ªgPne9Ã ³ P�«S«ÀeÙÃkR�TZP®UZd;ªg°;P^W>a"yJc;W�aZ°Z«{P^ª ÃbR�T;e"R>_�a*dZ«Si�°;P@Ã(aF«S]FP�i
³ YSR�TZY�UfR�TZPnR(Y�ªgPn«SY�ªwY{RoY�Ã¨Ã�TZa ³ UpY�U���eF°Z«SP O ²|"~PhT;e8]FPoi;P�R(P^W(ªgY�UZP�ixR�TZPÏÃ(Pn]�ej«�dZPÏÃ�y�a*W\W�P^e9Ã(a*UZY�UZ[yHW�a*ª±eF°�ÃER�W(e"_�R	_^e9Ã(PÏÃ_Ã(P^c;eFWEe"R(P�«S¬oyzaZW	P^e"_�Toa"y�R�TZP$R�T;W�P�P>R�¬�c�PÏÃ�a"y�eF°�Ã(R�W(e"_�R6_^e9ÃEPÏÃ^²a�bTZP�Ã(YS[*UZY'��_^eFUZ_�P
a"yAR�TZPPÃ�c;P�P�i�d;cÁW�PÏÃ�dZ«SR�ÃpT;e9Ãm°;PfY�UX]FPÏÃ(R(YS[*ejR(P�i¤°X¬�d�Ã(Y�UZ[�e~ªleHiZY�ªle"«S«S¬�_�a*U�ÃEP^W�]�e"REY{]XPpÃ(YS[*U�R(PÏÃER
£ #�R(Ã�YSa*UZY>G�#$REÃ�Y{aZUZYzq 7^ÿXÿ�o ·�²�SAUXy�a*W�R�d;U;e"R(P�«S¬vY{R�R�d;W(UZP�i~aZdZRnR�T;e"RnR�TZP
Ã�c�P�P�i�d;c�a"y´TZYSP^W(eFWQ_ÅTZYS_^e"«cZ«�eFU;UZY�UZ[la"]FP^WVc;d;WQP�Ã(P^eXW�_ÅT ³ eÙÃkUZaFR�Ã(YS[*UZY'��_^eFUFR8²$"~Pne"«�Ã(ah_�a*d;UZi�U	É¹R6��UZifelÃ(YS[*UZY'��_^eFUXROÃ�c;P�P�i�d;ca"yhW�P^e9Ã(aZUZY�UZ[Æy4W�aZª eF°�Ã(R�WEe"_�Rg_^e9Ã(PÏÃ ³ TZP^U�d�Ã(Y�UZ[­e"« ³ e^¬�ÃgR�TZP ³ a*W5Ã(RleFc;cZ«SY{_^eX°Z«{P~eF°�ÃER�W(e"_�Rl_^eÙÃ(P£ _^·�a�]XP^Whc;d;W�PÝÃ(P^eFW�_�T	²��bTZY�Ã ³ eÙÃhi�dZPpR(a�R�TZPp«�eFW�[FPpU*d;ªg°;P^W�a"ybi;a*d;°Z«S¬�_�P^U�Ã(a*W�P�i�i�e"R�e £ °;aXR�Tc;W�a*°Z«SP^ª Ã(aX«{]XP^W(Ãf_^eFU;UZaFRPÃ(aX«{]XP�R�TZP~c;W�a*°Z«SP^ª ³ YSR�TZY�UÁR�TZP�REY�ªwP�«SY�ªgYSR�·�q ³ TZYS_�T ³ P^W�P�_�aZd;UFR(P�ie"[*ejY�U�ÃERAR�TZPlÃ�c;P�P�i�d;cvTX¬�c�aFR�TZPÏÃ(Y�Ã^²f�ba ³ P�]FP^W�q�R�TZPhY�ªlc;W�a"]FP^ªwP^UFR�Ãoa"yVc;d;W�P
Ã(P^eFW�_�T�°X¬fW�P^e9Ã(a*UZY�UZ[yHW�a*ªÜWQPr��U;eF°Z«SP®eF°�ÃER�W(e"_�R$_^e9ÃEPÏÃ ³ P^W�P-Ã(YS[*UZY'��_^eFUFR £Sô m Þ�9èÞ!Þ!Þ�Þ!Þ�7 · ³ TZP^Uld�Ã(Y�UZ[gR�TZPn°;PÏÃ(R\W�Pr��U;eF°Z«SP_^e9Ã(P £ eF·VeFUZi ³ TZP^Ufd�Ã(Y�UZ[lR�TZP ³ a*W(Ã(R\W�Pr��U;eF°Z«SPh_^eÙÃ(P £ °;·�²|p�d;W�R�TZP^WEªga*W�PFqZYSRbR�d;W(UZP�ifaZdZRkR�T;e"R\R�TZP
Ã�c�P�P�i�d;c~a"yAW�P^eÙÃ(a*UZY�UZ[fyHW�a*ª�W�Pr��U;eX°Z«{Pp_^e9Ã(PÏÃna"]FP^WnTZYSP^W(eXW�_ÅTZYS_^e"«bcZ«�eFU;UZY�UZ[ ³ e9Ãhe"«�Ã(apÃEY{[ZUZYÜ��_^eXUFRy�a*WneFU~d;c;c�P^W�°�a*d;UZi�a"ybR�TZPmc } ]�ej«�dZPpa"y Þ�9èÞ�Þ�7 ² �bTZP�ªwP^UFR(YSa*UZP�i ±��ºø;¿/÷úÀ8§ Y�Ã�enÃ(R�eFUZi�eXW�iv]�e"«�dZPd�Ã(P�i�Y�U{Ã(R�ejR(Y�Ã(R(YS_^e"«bTF¬;c;aXR�TZPÏÃ(Y�ÃmREPÏÃ(R�Ã^²�h4R�Y�ÃlR�TZP�c;W�a*°;eF°ZYS«SYSR�¬FqbeÙÃ�Ã�d;ªgY�UZ[vR�T;e"RgR�TZP�TX¬�c�aFR�TZPÏÃ(Y�Ã
i;aZPÏÃ®UZaFRoTZaF«Si6q;a"y$P^UZ_�a*d;UFREP^W�Y�UZ[fi�e"R�e�R�T;e"R\yHe8]Fa*W(Ã\R�TZPhTX¬;c;aFR�TZPÏÃEY�Ãne9ÃAªgdZ_�Tfa*W\ªgaZW�PnR�T;eFU�R�TZP
a*°�Ã(P^WQ]FP�i�i�ejR�exY�U�R�TZPmPji;c;P^W�Y�ªgP^UXR £ #$R(Ã�YSa*UZYbGá#$R(Ã�YSa*UZY�q 7^ÿFÿ�o ·�²���TZP^W�P�yzaZW�P�evW�PÏÃ�dZ«{RgY�ÃmªgaZW�PÃ(YS[*UZY'��_^eFUXRAY}yVR�TZPhc } ]"e"«�dZPgY�Ã�Ã�ªlej«{«SP^W�²
p	W�a*ªÈR�TZY�ÃleFU;e"«S¬�Ã(Y�Ã^q ³ Pm_^eFUÆ_�«{P^eXW�«S¬�Ã(P�PFq�R�T;ejRna*d;WnR ³ a�°;e9Ã(YS_fTF¬;c;aFR�TZPÏÃ(PÏÃleFW�P�Ã�d;c;c�a*W�R(P�i°X¬fa*d;W\Pji;c;P^W�Y�ªgP^UXR�e"«�i�e"R�e;²�#$]XP^UfY}ykUZaFR¨Ã(YS[*UZY'��_^eFUXR ³ Ph_^eFUnÃ(P�P�e`ªga*i;P^WEe"R(PnY�ªlc;W�a"]FP^ªgP^UXRoY�UR�TZPlc;W�a*°Z«SP^ª Ã(aF«S]*Y�UZ[xR(Y�ªgPleFUZi~Y�UvR�TZPlUZd;ª�°�P^Woa"yOÃEaF«S]FP�i�c;W�a*°Z«SP^ª
Ã ³ TZP^U~d�Ã(Y�UZ[�TZYSP^W(eFWQ_ÅTZYS_^e"«cZ«�eFU;UZY�UZ[ ³ YSR�T~_�T;eFUZ[FY�UZ[xR�TZPmW�P^c;W�PÏÃEP^UFR�ejR(YSa*Uv«�eFUZ[*d;e"[XPF²C�$«SP^e9Ã(PfW�P^ªgP^ªg°;P^W�R�T;e"RhTZYSP^W(eFWQ_ÅTZYS_^e"«cZ«�eFU;UZY�UZ[�°X¬pi�W�a*c;cZY�UZ[m_�aZUZi;Y{REY{aZU�Ãbi;YSi�UZaFRb«SP^e"ifREaweXUF¬lY�ªlc;WQa�]XP^ªgP^UFRoe"Rbe"«S« £ Ã(P�P@Ã(P�_�R(YSa*U ÿ ² � ·�²ö °X]*YSa*d�Ã(«S¬FqZ_�T;eFUZ[FY�UZ[hR�TZPoW�P^c;W�PÏÃ(P^UXR�e"R(YSa*Uw«�eXUZ[*d;e"[FP\i�d;W�Y�UZ[leF°�Ã(R�WEe"_�R(YSa*U�Y�ÃkW�P�Ç;dZY�W�P�imREanY�ª`c;W�a"]FP

c;W�a*°Z«SP^ª Ã(aF«S]ZY�UZ[pY�Ufa*d;W´i;a*ªle"Y�U�eÙÃOÃER�e"R(P�ifY�UfR�TZPf��W(Ã(RATX¬�c�aFR�TZPÏÃ(Y�Ã £ hH·�²
Ú$P^WQ¬ Ã(R�W�a*UZ[
Ã�d;c;c;aZW�R\y�a*W\R�TZP@Ã(P�_�aZUZi�TX¬�c�aFR�TZPÏÃ(Y�Ã £ h¥hH·\_^eFUxe"«�Ã(am°�Poyza*d;UZixY�UfR�TZPhc;W�PÏÃEP^UFR(P�i

i�e"R�e�²�"~P�_^eFUqÃ(P�PNÃ(YS[*UZY'��_^eFUXRNÃ�c;P�P�i�d;c�Ãh°X¬�W�P^e9ÃEa*UZY�UZ[lyHW�a*ªÈeF°�Ã(R�WEe"_�Rb_^e9Ã(PÏÃoa"]FP^Woc;d;W�P
Ã(P^eFW�_�T
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eFUZiÁP�]FP^U�a"]FP^WlTZYSP^W(eFW�_�TZYS_^e"«hcZ«�eFU;UZY�UZ[�² ö UZ«S¬ÁY}y�R�TZP ³ aZW(Ã(RmeF°�ÃER�W(e"_�Rp_^e9Ã(PxY�Ã�d�ÃEP�i­y�a*W`P^e"_�Tc;W�a*°Z«SP^ªÈR(af°;P
Ã(aF«S]FP�i6q	R�TZPwÃ�c;P�P�i�d;cvY�ÃhUZaFR�Ã(YS[*UZY'��_^eFUXR�eFUZixR�TZPlc;W�a*°Z«SP^ª Ã(aF«S]ZY�UZ[�°�P^T;e8]*YSa*WoY�Ã
Ã(«SYS[*TFRE«{¬ ³ a*W(Ã(PnR�T;eXUpY�UxTZYSP^W(eFW�_�TZYS_^e"«JcZ«�eFU;UZY�UZ[�²f�$«SP^e9Ã(PgUZaFR(PnR�T;ejRbR�TZY�Ã�ÃEY{R�d;e"R(YSa*U�ÃbY�ÃoPji*R�WQP^ªgP�«S¬d;UZ«SY wjP�«{¬�REa�T;eFc;c;P^U�e"R�ej«{«�²�"ÁYSR�T~ePÃEa*c;TZY�Ã(R(YS_^e"R(P�i�Y�UZi;Pji*Y�UZ[�eFUZi�W�P�R�W�YSP�]�ej«Va"yAeF°�Ã(R�W(e"_�Rn_^e9Ã(PÏÃ
R�TZY�Ã�ÃEY{R�d;e"R(YSa*Uf_^eXUf°;P�e8]FaXY{i;P�ipy�a*W\R�TZPhªgaÎÃ(Rbc;eFW�R8²
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Ã(P�R
a"yV_^e9Ã(PÏÃnY�Ãhe8]�ejY{«�eF°Z«SPgy�a*W�R�W(e"Y�UZY�UZ[�R�TZPNÃ(¬�Ã(R(P^ª ³ TZYS«SPme`i;Y'qÀP^WQP^UFR@Ã(P�Roa"ybc;W�a*°Z«SP^ª
ÃhUZP�P�iËÃnR(af°;P
Ã(aF«S]FP�i6²¸äZa ³ P�_^eFU;UZaFRne9Ã�Ã�d;ªwP�R�T;e"Rb[FaZa*i~eFc;cZ«SYS_^eF°Z«SPmeF°�ÃER�W(e"_�Ro_^e9Ã(PÏÃneFW�Pge"« ³ e8¬�Ã®e8]"e"YS«�eX°Z«{P`R(a
Ã(aF«S]FPmexUZP ³ c;W�aZ°Z«{P^ª�²Cp�d;WQR�TZP^W(ªga*WQPFq6R�TZPmc;WQPÏÃ(P^UFREP�i~Pji�eXªlcZ«SP�e"«�Ã(aqÃ�TZa ³ ÃnR�T;e"RnR�TZPmc;W�a*°Z«SP^ª
Ã(aF«S]ZY�UZ[pR(Y�ªgPn_^eFUp]"eFW�¬feg«SaFR\Y}yVi;YÜq6P^W�P^UXRAeF°�ÃER�W(e"_�R\_^e9Ã(PÏÃbeFWQP@Ã(P�«SP�_�R(P�i�i�d;W�Y�UZ[fc;W�a*°Z«SP^ªgÃ(aX«{]ZY�UZ[�²
�bTZP^W�P�y�a*W�PFq ³ PpT;e^]XP�i;PÏÃEY{[ZUZP�iËexUZP ³ Pji;c;P^W�Y�ªgP^UXRgR(afP�]�e"«�d;e"REPlR�TZPlY�ªlc;W�a"]FP^ªwP^UFR�Ã�_^eFd�Ã(P�i�°X¬
R�TZPÄ�bÛ = hqä } eXc;c;W�a*e"_�TfY�U�e`ªga*W�PhW�P^ej«{Y�Ã(REY{_lÃ(_�P^U;eFW�YSa�²
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_�a*ªlcZ«SP�R(P�«S¬vY�UZi;P^c;P^UZi;P^UXR�°X¬fR�TZY�Ãhc;W�a*_�P�i�d;WQPF²bæhd;W�Y�UZ[pR�TZY�Ãhc;W�a*°Z«SP^ª ÃEaF«S]*Y�UZ[fR�e9Ãrw�q ³ P�i;Y{i~UZaFRi;P�R(P^W(ªgY�UZPpR�TZPmc;W�aZ°Z«{P^ª Ã(aX«{]ZY�UZ[~°;P^T;e8]*YSa*W®yzaZW ¿/÷«÷ eXc;cZ«{YS_^eF°Z«SPveF°�Ã(R�W(ej_�Rn_^e9Ã(PÏÃ^q�°;dZR ³ Pmd�Ã(P�i�e
Ã(Y�ªlcZ«SP�eXdZR(a*ªle"REY{_gªgP�_�T;eFUZY�Ã�ª�R(a�WQP�R�W�YSP�]FP ³/´1§p£ TZa*c;P�yHdZ«S«S¬�el[Xa*aZi�·neFc;cZ«SYS_^eF°Z«SP�eF°�Ã(R�W(ej_�RA_^e9ÃEP
yzaZWke`c;W�a*°Z«SP^ªf²6�bTZP^WQP�yza*WQPFq*R�TZPn_^e9Ã(PÏÃAeFWQPAa*WQ[*eFUZYSÃ�P�if«SY�UZP^eXW�«S¬�Y�UpR�TZPn_^e9Ã(PÏÃo°;e9Ã(PFq�Ã(a*W�REP�i�°X¬mR�TZP
«SP^UZ[FR�Txa"yVR�TZPleF°�Ã(R�W(e"_�RAcZ«�eFUv_�aZUFR�ejY�UZP�ivY�UxR�TZPh_^eÙÃ(PF²��bTZPg_^e9Ã(P�°;eÙÃ(PhY�Ã@Ã(P�Ç;dZP^UFREY�ej«{«S¬yÃEP^eFW�_�TZP�i
y4WQa*ªÂ«Sa*UZ[XP^WbR(aÝÃ�TZa*WQR(P^WbcZ«�eFU�Ãhd;UXR(YS«VeFU�eFc;cZ«SYS_^eF°Z«SPp_^e9Ã(PhY�Ãoy�a*d;UZi6²&��TZY�ÃhTZP^d;WQY�ÃER(YS_lY�Ã®°;e9ÃEP�i�aZU
R�TZPle9Ã�Ã�d;ª`cZR(YSa*UxR�T;e"Rnep«{aZUZ[FP^WneF°�Ã(R�WEe"_�R®cZ«�eFUxY�Ã�ªwa*W�PNÃ�c;P�_�Y'��_mR�T;eFUve�Ã�TZaZW�R(P^WoeF°�Ã(R�W(ej_�R®cZ«�eFU
eFUZi�i;YS]*YSi;PÏÃpR�TZPfe"_�R�d;e"«bc;W�a*°Z«SP^ª Y�UXR(a~ªga*W�PFq$°;dZR�Ã�ªle"«S«SP^W
Ã�d;°;c;W�a*°Z«SP^ª
Ã8²�=\a*U�ÃEP�Ç�dZP^UXR(«S¬�R�TZP
«Sa*UZ[FPÏÃ(RneFc;cZ«SYS_^eF°Z«SPwcZ«�eFUnÃ�TZa*dZ«Si�«SP^e"ixR(alR�TZPh°�PÏÃ(RoY�ª`c;W�a"]FP^ªgP^UXR^²

î J ã J�O ï�ñËðHæ6ðíë�ð
"~P~T;e8]FPpÃ(R�e"R(Y�Ã(R(YS_^e"«S«S¬­P�]"e"«�d;e"R(P�i±R�TZP�Ã(P�_�aZUZi¤Pji;c;P^WQY�ªwP^UFR^²���eF°Z«SP Î Ã�TZa ³ ÃmR�TZP�UZd;ª�°�P^Wpa"yeF°�Ã(R�WEe"_�R\_^e9Ã(PÏÃ ³ TZYS_ÅT�_�a*dZ«Si�°;Pn«SP^eFW(UZP�i�y4WQa*ª�R�TZPAi;Y'q6P^W�P^UXRbR�W(ejY�UZY�UZ[�ÃEP�R�Ã^²6�bTZPnªgY�UZY�ªgd;ªfq�R�TZP
ªleHiZY�ª�d;ª eFUZi�R�TZPfe8]FP^W(e"[FPlUZd;ªg°;P^W�a"yAeF°�Ã(R�WEe"_�Rh_^e9ÃEPÏÃ�R�T;e"Rh_�a*dZ«Si­°�Pm«SP^eFW(UZP�i�yHW�a*ª R�TZP 7�ÞR�W(e"Y�UZY�UZ[PÃ(P�R�Ãoa"yVR�TZPlÃ�eFªgP@ÃEY{Ã�P`Y�ÃoY�UZi;YS_^e"R(P�i6²Ù��aFR(PnR�T;ejR®e"«SR(aX[FP�R�TZP^W o � eF°�Ã(R�W(e"_�Rb_^e9ÃEPÏÃA_^eFUx°;P«SP^eFW(UZP�i~Y}y´ej«{« 7�Þ!Þ _^e9Ã(PÏÃ ³ a*dZ«Si~T;e^]XP�°;P�P^Uvd�Ã(P�ixy�a*W�R�W(e"Y�UZY�UZ[�e9ÃoY�UÆR�TZP�c;W�P�]ZYSa*d�ÃnPji;c;P^W�Y�ªgP^UXR^²p�W�aZªrR�TZP 7�Þ R�WEe"Y�UZY�UZ[ÝÃ(P�R�Ã ³ TZYS_�T�_�aZUFR�ejY�UZP�i � _^eÙÃ(PÏÃAP^ej_ÅT	q	°;P�R ³ P�P^U O eFUZi 7 � eF°�Ã(R�WEe"_�Rb_^e9Ã(PÏÃ_�a*dZ«SiË°�Pm«SP^eFWEUZP�i6²CÛ�ÃhPji;c;P�_�R(P�i6q�Y}yAR�TZP
Ã(YSÃ�Ppa"ykR�TZP`R�W(e"Y�UZY�UZ[�Ã(P�RnY�Ã�Y�UZ_^W�P^eÙÃ(P�iËªwa*W�PleF°�Ã(R�WEe"_�R
_^e9Ã(PÏÃb_^eXUf°;Pn«SP^eFW(UZP�i6²���eX°Z«{P ÿ Ã�TZa ³ Ã\R�TZP®e8]FP^WEe"[FPnc;W�a*°Z«SP^ªgÃ(aF«S]ZY�UZ[mR(Y�ªgPhe�yzR(P^W>«SP^eFW(UZY�UZ[`y4WQa*ªR�TZPfi;Y'q6P^W�P^UFR�Ã(P�R�Ã^²e�bTZY�ÃmR�eX°Z«{P�ej«�ÃEa/Ã�TZa ³ Ã�R�TZP�ªgY�UZY�ªgd;ªfq\R�TZP�ªleHiZY�ªgd;ª eFUZi�R�TZP�e8]FP^WEe"[FP
c;W�a*°Z«SP^ª°ÃEaF«S]*Y�UZ[�REY�ªwPhy�a*WoR�TZP 7�Þ i;Y'q6P^W�P^UFR�R�W(e"Y�UZY�UZ[PÃ(P�R�ÃnajykR�TZPgR ³ a Ã(YSÃ�PÏÃ^²W"~Pg_^eFUqÃ(P�PlR�T;e"RR�TZPb°;PÏÃ(R$R�W(e"Y�UZY�UZ[@Ã(P�R�Ã$«SP^e"iËÃ$R(anenc;W�a*°Z«SP^ª Ã(aF«S]ZY�UZ[hR(Y�ªgP ³ TZYS_�ThY�Ã1Ã(Y�ªgYS«�eFW�a*W�a*UZ«S¬NÃ(«SYS[*TXR(«S¬ ³ aZW(Ã(P

o*ÿ



äZYSÃ�P�ajyJR�WEe"Y�UZY�UZ[�Ã(P�R�Ã �od;ª�°�P^WbajyJeF°�Ã(R�WEe"_�Rb_^e9Ã(PÏÃ
£ _^e9Ã(PÏÃ�· ªgY�UZY�ªgd;ª ª`eHi*Y�ªgd;ª e8]FP^W(e"[FP
� O 7 � ÿ ² 7
7�Þ Î �/� 7�o ² �

��eF°Z«SP Î » =\a*ªlc;eFWQY�ÃEa*UlajyÀR�TZP®UZd;ªg°;P^W\a"y6«SP^eFW(UZP�i�eX°�Ã(R�W(e"_�R>_^e9Ã(PÏÃ>y�a*W$R�TZP 7�Þ R�W(ejY�UZY�UZ[�ÃEP�R�Ã ³ YSR�T� _�a*UZ_^W�P�R(Pf_^eÙÃ(PÏÃmeFUZi�R�TZP 7�Þ R�W(e"Y�UZY�UZ[yÃ(P�R�Ã ³ YSR�T 7�Þ _�a*UZ_^WQP�R(Pf_^e9Ã(PÏÃ^²e�bTZPfR�eF°Z«SPqÃ�TZa ³ ÃgR�TZPªgY�UZY�ªgd;ªfq6R�TZPlªleci*Y�ªgd;ªfq6eFUZivR�TZPle8]FP^W(e"[XP�UZd;ª�°�P^Wna"ykeX°�Ã(R�W(e"_�Ro_^e9Ã(PÏÃn«SP^eFWEUZP�ivy4WQa*ªÂR�TZP 7�ÞR�W(ejY�UZY�UZ[ÝÃ(P�R�ÃbajyJR�TZPhWQPÏÃ�c;P�_�R(YS]FPlÃ(YSÃ�PF²

äZY{Ã�P�a"y$R�W(e"Y�UZY�UZ[ ÃEP�R�Ã ÛA]FP^WEe"[FPhc;W�a*°Z«SP^ª Ã(aF«S]ZY�UZ[pR(Y�ªgP £ ÃEP�_F²�·
£ _^e9Ã(PÏÃ�· °�PÏÃ(R¨Ã(P�R ³ a*W(ÃEROÃEP�R e8]FP^W(e"[XP
� o Í Î ÿ � ÿ7�Þ Í � O/Æ �KÆ

��eF°Z«SP ÿ5» =\aZªlc;eFW�Y�Ã(a*U�a"yAR�TZP�c;W�a*°Z«SP^ª Ã(aF«S]ZY�UZ[~R(Y�ªgP�W�P�Ç;dZY�W�P�i�y�a*WhWQP^e9Ã(a*UZY�UZ[vyHW�a*ª eF°�Ã(R�W(e"_�R
_^e9Ã(PÏÃ\e8y�R(P^W_Ã(P^c;eFW(ejR(P\R�W(e"Y�UZY�UZ[ ³ YSR�T 7�Þ i;Y'q6P^W�P^UXRkR�W(e"Y�UZY�UZ[NÃ(P�R�Ã ³ YSR�T � eFUZi 7�Þ i;Y'q6P^W�P^UXRVR�W(ejY�UZY�UZ[Ã(P�R�Ã ³ YSR�T 7�Þ _�a*UZ_^W�P�R(P>_^e9Ã(PÏÃ^qFWQPÏÃ�c;P�_�R(YS]FP�«S¬F²6��TZPkR�eF°Z«SPOÃ�TZa ³ Ã6R�TZPbe8]FP^W(e"[FPVc;WQa*°Z«SP^ª Ã(aF«S]*Y�UZ[nR(Y�ªgPc;P^W\c;W�aZ°Z«{P^ª y�a*W�R�TZPA°�PÏÃ(R^qZR�TZP ³ a*W5Ã(RVeFUZilR�TZPne8]FP^W(e"[XPkR�W(e"Y�UZY�UZ[wÃEP�RVa*dZR$a"y6R�TZP 7�Þ R�WEe"Y�UZY�UZ[
Ã(P�R£Ãa"y$P^e"_�TÝÃ(YSÃ�PF²

R�T;eFUwR�TZPba*cZR(Y�ªgd;ªuÃ�TZa ³ UhY�U���eX°Z«{P O ²$#$]FP^UgY�U`R�TZPAe8]FP^W(ej[FPV_^e9ÃEPFqF_�a*U�Ã(YSi;P^W(eX°Z«{PnY�ªlc;WQa�]XP^ªgP^UFR£Ãa"]FP^WgR�TZPvc;d;W�P�Ã(P^eFW�_�T­eXUZi¤TZYSP^W(eFW�_�TZYS_^e"«hc;W�a*°Z«SP^ª Ã(aF«S]ZY�UZ[ £ _�a*ªlc;eFW�P���eX°Z«{P O eXUZi���eF°Z«SP ÿ ·_^eFU~°�Pli;Y�Ã(_�a"]FP^W�P�i6²��bTZP�Ã�eFªwPwc�aÎÃ(YSR(YS]FPfW�PÏÃ�dZ«SR�Ã�_^eFUve"«�Ã(a�°�PlYSi;P^UFR(Y'��P�i ³ TZP^UÆ«{aZa8wXY�UZ[ÆejRnR�TZPc;P^WQ_�P^UFR�ej[FPha"y1Ã(aF«S]FP�i�c;WQa*°Z«SP^ª
Ã^q~Ã�TZa ³ UpY�U���eF°Z«SP 7�Þ ²E�bP^W�P ³ Pn_^eFUfe"«�Ã(aÝÃ(P�PnR�T;e"R\y�a*W\R�TZPh°;PÏÃ(RR�W(ejY�UZY�UZ[
Ã(P�R�Ã>R�TZPAUZd;ªg°;P^W>a"y�Ã(aF«S]FP�ifc;W�a*°Z«SP^ª
Ã\Y�ÃV_�«SaÎÃ(PoR(a�R�TZPAªleHiZY�ªgd;ªÜR�T;e"R$_^eFUp°;Pne"_ÅTZYSP�]FP�i
°X¬~R�TZY�ÃleFc;c;W�a*e"_�T	²�#$]FP^U�Y�U�R�TZP ³ a*W5Ã(RhR�WEe"Y�UZY�UZ[�Ã(P�Rg_�a*U�ÃEY{i;P^WEeF°Z«S¬­ªga*W�Pmc;WQa*°Z«SP^ª
Ãl_�a*dZ«Si­°;P
Ã(aF«S]FP�ixR�T;eFUf°X¬�c;d;WQP@Ã(P^eFW�_�Tpa*WbTZYSP^W(eFWQ_ÅTZYS_^e"«$cZ«�eFU;UZY�UZ[�²
Ûoi;i;YSR(YSa*U;e"«S«S¬�e"«S«	a"y�R�TZPneF°;a"]FPnªgP^UXR(YSa*UZP�iPÃ�c�P�P�i�d;c�W�PÏÃ�dZ«SR�Ã ³ P^W�PneFU;e"«S¬ZÃ�P�i ³ YSR�TpR�TZPnªleHiZY }ªle"«S«S¬n_�a*U�Ã(P^WQ]�e"R(YS]FPsÃ(YS[*U�R(PÏÃ(R�eÙÃ6i;PÏÃ(_^W�Y�°;P�i`Y�U £ #$REÃ�Y{aZUZY%G!#$R(Ã�YSa*UZY�q 7^ÿFÿ2o ·�²<��eF°Z«SP 7/7 Ã�d;ªlªleFW�YSÃ�PÏÃR�TZPlÃ(YS[*UZY'��_^eFUZ_�P�WQPÏÃ�dZ«SR�ÃoyzaZWsÃ�c;P�P�i;Y�UZ[vd;c�c;d;WQPwÃEP^eFW�_�T�eFUZi~epTZY{P^WEeFW�_�TZY{_^ej«Vc;W�a*°Z«SP^ª Ã(aF«S]FP^W�²�h4R

R�d;W(UZP�ifaZdZRkR�T;e"R 7^ÿ a"y�R�TZP � Þ R�W(e"Y�UZY�UZ[�Ã(P�R£Ãk«SP^e"ifREawTZYS[*TZ«S¬PÃ(YS[*UZY'��_^eFUXR�Ã�c;P�P�i�d;c�Ã £Sô m Þ�9ÖÞ!Þ!Þ � ·

äZYSÃ�Pga"y�R�W(ejY�UZY�UZ[ÝÃ(P�R�Ã ��P^WQ_�P^UFR�ej[FPna"y�äZaF«S]FP�i��VW�aZ°Z«{P^ª Ã
£ _^eÙÃ(PÏÃ�· °;PÏÃ(R�Ã(P�R ³ a*W(ÃEROÃEP�R e^]XP^W(e"[FP
� ÿ¶7 ÆFÎ Î Í
7�Þ ÿ2o O o Î/Æ

��eF°Z«SP 7�Þ5» =\a*ª`c;eFW�Y�Ã(a*Uxa"y\R�TZPlc;P^W�_�P^UXR�e"[FPga"ysÃ(aF«S]FP�i�c;WQa*°Z«SP^ª
Ã�e8y�R(P^W�Ã(P^c;eXW(e"R(P�R�W(e"Y�UZY�UZ[ ³ YSR�T7�Þ i;Y'qÀP^WQP^UFRpR�W(e"Y�UZY�UZ[ Ã(P�R�Ã ³ YSR�T � eFUZi 7�Þ i;Y'q6P^W�P^UFRpR�W(ejY�UZY�UZ[ Ã(P�R£Ã ³ YSR�T 7�Þ _�a*UZ_^W�P�REP�_^e9Ã(PÏÃ8qW�PÏÃ�c�P�_�R(YS]FP�«S¬F²��bTZPlR�eF°Z«SP�Ã�TZa ³ ÃnR�TZPmc�P^W�_�P^UXR�e"[FPlajyOÃ(aF«S]FP�i�c;W�a*°Z«SP^ª
Ã�yzaZWoR�TZPm°;PÏÃER^q6R�TZP ³ aZW(Ã(ReFUZifR�TZPge8]FP^W(e"[FPoR�W(ejY�UZY�UZ[ÝÃ(P�R\a*dZRba"y$R�TZP 7�Þ R�W(e"Y�UZY�UZ[ ÃEP�R�Ãba"y�P^ej_ÅTnÃ(YSÃ�PF²
� Þ



äZYSÃ�PhajyJR�WEe"Y�UZY�UZ[ÝÃ(P�R�Ã �od;ª�°�P^Wbajy�R�W(e"Y�UZY�UZ[ÝÃ(P�R�Ã ³ YSR�TnÃ(YS[*UZY'��_^eFUXR�Ã�c�P�P�i�d;c�ÃAa"]FP^W£ _^e9Ã(PÏÃ�· c;d;W�PlÃ(P^eFW�_�T TZY{P^WEeFW�_�TZY{_^ej«JcZ«�eFU;UZY�UZ[
ô m Þ�9èÞ!Þ�Þ � ô m Þ�9èÞ!Þ!Þ � ô m Þ�9ÖÞ �� ÿ o Î

7�Þ 7�Þ � O

��eX°Z«{P 7K7!» =\aZªlc;eFW�Y�Ã(a*Uwa"y6R�TZP�ÃEY{[ZUZYÜ��_^eXUZ_�P £ c } ]�e"«�dZP^·>a"y6R�TZP�Ã�c;P�P�i�d;cfWQPÏÃ�dZ«SR�Ã\a�]XP^W$c;d;W�P�ÃEP^eFW�_�TeFUZifTZY{P^WEeFW�_�TZY{_^ej«ÀcZ«�eFU;UZY�UZ[me�yzR(P^W_ÃEP^c;eFW(e"R(P�R�W(e"Y�UZY�UZ[ ³ YSR�T 7�Þ i;YÜq6P^W�P^UXRVR�W(e"Y�UZY�UZ[wÃEP�R�Ã ³ YSR�T � eXUZi
7�Þ i;Y'q6P^W�P^UXRVR�WEe"Y�UZY�UZ[lÃ(P�R�Ã ³ YSR�T 7�Þ _�a*UZ_^W�P�R(Pb_^eÙÃ(PÏÃ^q*WQPÏÃ�c;P�_�R(YS]FP�«S¬F²��bTZPbR�eX°Z«{P-Ã�TZa ³ ÃVR�TZPoU*d;ªg°;P^Wa"y$R�W(e"Y�UZY�UZ[ ÃEP�R�Ã ³ TZYS_�Tf_^eFd�Ã(P@ÃEY{[ZUZYÜ��_^eXUFR�Ã�c;P�P�i�d;c�Ãoy�a*W\i;Y'q6P^W�P^UXRAc } ]�ej«�dZPÏÃ8²
a"]FP^WAc;d;WQPwÃEP^eFW�_�T	²&p2a*W�R�TZY�ÃhT;eFW�i�d;c;c�P^Wh°�a*d;UZiva*Uvc } ]�e"«�dZPÏÃhaZUZ«{¬veF°;aZdZR®T;e"«}y\a"ykR�TZP�R�W(e"Y�UZY�UZ[
Ã(P�R�Ãb«SP^e"ixR(a�Ã(YS[*UZY'��_^eFUXRoi;YÜq6P^W�P^UZ_�PÏÃn°;P�R ³ P�P^U�WQP^e9Ã(a*UZY�UZ[gyHW�a*ªreF°�Ã(R�W(e"_�Rb_^e9ÃEPÏÃAeFUZi�TZYSP^W(eFW�_�TZYS_^e"«
cZ«�eFU;UZY�UZ[�²�Û�R�ePÃE«{YS[*TXR(«S¬�TZY{[ZTZP^W�d;c;c�P^Wg°;a*d;UZi�a"y ô m Þ�9èÞ � q6eF°;a*dZRgÍ!ê o a"ybR�TZPlR�W(ejY�UZY�UZ[�Ã(P�R�Ã_^eFd�Ã(P�ive
Ã(YS[*UZY'��_^eFUXR(«S¬�°;P�RER(P^Wbc;P^W�yza*WEªleFUZ_�PnR�T;eFUfTZYSP^W(eXW�_ÅTZYS_^e"«$cZ«�eFU;UZY�UZ[�²
Ûo«SR(aF[FP�R�TZP^W�q"R�TZPbW�P^c;a*WQR(P�igPji�c�P^W�Y�ªgP^UFR�Ã�TZa ³ P�ihR�T;e"R�P�]FP^Ule-Ã�ªlej«{«�UZd;ªg°;P^W�a"y�R�W(e"Y�UZY�UZ[h_^e9Ã(PÏÃ£ Y�²MPF² �!ë eFUZi 7�Þ ë ·\_^eFUxe"«�W�P^e"i;¬f«SP^e"ivR(a�ÃER�W�a*UZ[lY�ªlc;WQa�]XP^ªgP^UFR£Ãba*U�c;WQa*°Z«SP^ª Ã(aF«S]*Y�UZ[�²ó"~Ph_^eXUÃ(P�PoR�T;e"RVUZaFR\e"«S«�eF°�Ã(R�W(e"_�R$_^e9Ã(PÏÃ\ªgd�Ã(Rk°�PAc;W�PÏÃ(P^UXR^q;e9Ã$Y�UlR�TZP���W(ÃER$Pji�c�P^W�Y�ªgP^UFR8q;R(ah°;P�Ã�dZ_�_�PÏÃ�ÃQy4dZ«�²p�d;W�R�TZP^W(ªga*W�PFqZR�TZY�ÃbPji;c;P^WQY�ªwP^UFRAT;eÙÃ¨Ã�TZa ³ U`R�T;e"R\P�]FP^Upe
Ã(Y�ªlcZ«SP�W�P�R�W�YSP�]�e"«6ªgP�_�T;eFUZY�Ã�ª £ ÃEP�Ç�dZP^U }

R(Y�e"«%ÃEP^eFW�_�T;·o_^eFU�Ã(P�«SP�_�R�°�P^UZPr��_�Y�e"«AeF°�Ã(R�W(e"_�Ro_^e9Ã(PÏÃnyHW�a*ªÈR�TZPl«SY�°;WEeFW�¬F²)��P�YSR�TZP^W�a"ykR�TZPlR�W(e"Y�UZY�UZ[
Ã(YSR�d;e"R(YSa*U�Ã�Y�UvR�TZP
Ã(P�_�a*UZi~Pji;c;P^WQY�ªwP^UFR�«{P^eji~R(afW�PÏÃ�dZ«SR�Ã ³ TZYS_�T~eFW�Ple9Ã ³ a*W(ÃEP�e9ÃnR�TZP ³ a*W(ÃERA_^e9ÃEP
Ã�TZa ³ UpY�UfR�eX°Z«{P O ²

Ý$>�s ì�Q6D�ZYSvR�©�M2t RcBEG�A2\/M$×6QE]�G1× _�M<ZUQ$R/SYM<TEF
ÛA«SR�TZaZdZ[*TxR�TZPhªle"Y�Uvc;d;W(c;aºÃ(Pha"y$R�TZY�ÃneFc;c;W�a*e"_�TfY�ÃoR(alY�ªlc;W�a"]FP�R�TZP�c�P^WNy�a*W(ªleFUZ_�Pnajykelc;W�a*°Z«SP^ª
Ã(aF«S]FP^W�qZR�TZPnÇ;d;e"«SYSR�¬la"y�R�TZPnc;W�aZi�dZ_�P�ipÃ(aX«�dZREY{aZU�ÃbY�Ã´ej«�ÃEal]FP^W�¬gY�ªlc;aZW�R�eFUXR>yza*W\egc;W(e"_�REY{_^ej«�ÃE¬�Ã(REP^ªf²�bTZPPÃ(aF«�dZR(YSa*U�«SP^UZ[FR�T�_^eFU�°;Pvd�Ã(P�i­e9Ãlex]FP^W�¬yÃ(Y�ªlcZ«SPv_^W�YSR(P^W�YSa*U�REa�i;P�REP^W(ªgY�UZP�R�TZPpÇ;d;e"«SY{R�¬�a"y
e{Ã(aF«�dZR(YSa*U	²ß��a ³ P�]FP^W�q\Y�U�[FP^UZP^W(e"«oR�TZPvÇ�d;ej«{YSR�¬­ajyweLÃ(aF«�dZR(YSa*UfÃ�TZa*dZ«Si¿W�Pr��P�_�RfR�TZP�PjiZP�_^dZR(YSa*U
_�aÎÃ(R�Ãpa"yle�cZ«�eFU	qoR�TZP~cZ«�eFU�Ã�W�a*°;d�ÃER�UZPÏÃ�Ã^q�a*Wp_�P^W�R�e"Y�UÁd�Ã(P^Wfc;W�P�y�P^W�P^UZ_�PÏÃ £ ��P^WQP�ÃíG =beXW(°;a*UZP�«S«�q
7^ÿFÿ ÍX·�²ÖÅ>P�_^eFd�Ã(P�Ã�dZ_�T�Ç;d;e"«SYSR�¬­ªwP^e9Ã�d;W�PÏÃmeXW�P�]FP^WQ¬�i;YÖ�m_^dZ«SRfR(a�eÙÃ�Ã(PÏÃ�Ã^q\Y�U�c;eFW�R(YS_^dZ«�eFWpY�U�a*d;WªleFUZdXy4ej_�R�d;W�Y�UZ[hi;a*ª`e"Y�U	q ³ PoW�P�«S¬ha*UgR�TZY�Ã1ÃEY�ª`cZ«{Po_^W�YSR(P^W�YSa*U`e"«�Ã(a�d�Ã(P�iwyza*WÄP�]�ej«�d;ejR(Y�UZ[�R�TZPkÇ;d;e"«SYSR�¬a"y1Ã(aF«�dZR(YSa*U�ÃoY�Ut� =\ö æÙh Õháïî Û®U;e"«SaF[X¬ £ Ú$P�«SaÎÃEa�q 7^ÿFÿ � ·�²
î J � J ÷ âbV|ç_ñ�ó"êB�/ñ)��ë���ðã��ñZë�ë^êB�D�
"~PnT;e^]XP®eFU;ej«{¬ZÃ�P�ifR�TZP�Ã(aF«�dZR(YSa*U�Ãb_�aZªlc;dZR(P�ifY�UpR�TZPnc;W�P�]*YSa*d�Ã-Ã(P�R\a"y6Pji�c�P^W�Y�ªgP^UFR£ÃAR(age9Ã�Ã(PÏÃ£ÃkR�TZP
Ç�d;ej«{YSR�¬�a"yAR�TZPPÃ(aX«�dZREY{aZU�Ãmc;W�aZi�dZ_�P�i­°F¬s�bÛ = h¬ä	²6�bTZP^W�P�y�a*W�PFq�R�TZPf«SP^UZ[FR�T�a"y�ÃEaF«�dZR(YSa*U�Ãli;P^W�YS]FP�i
i�d;W�Y�UZ[�c;W�a*°Z«SP^ª Ã(aF«S]*Y�UZ[�q	e8y�R(P^W\«SP^eFW(UZY�UZ[pyHW�a*ªrP^ej_ÅTpa"yVR�TZP � Þ R�W(ejY�UZY�UZ[PÃ(P�R£Ã^q�eFW�Pn_�aZªlc;eFW�P�ixR(aR�TZPh«SP^UZ[FR�Tpa"yJR�TZPhUZP^eFW�«S¬fa*cZR(Y�ªle"«]Ã(aF«�dZR(YSa*U�Ão_�a*UFR�e"Y�UZP�i�Y�UfR�TZPn_�aZUZ_^W�P�R(Pn_^e9Ã(PÏÃ8²

î J � J�O ï�ñËðHæ6ðíë�ð
p�a*W�P^ej_ÅT�R�W(ejY�UZY�UZ[lÃ(P�R$R�TZP\«SP^UZ[FR�Tga"y	P^e"_�TNÃEaF«�dZR(YSa*Ugi;P^W�YS]FP�ipY�UgR�TZP\_�a*W(W�PÏÃ�c;a*UZi;Y�UZ[hREPÏÃ(R(Y�UZ[�c;T;e9ÃEP
Y�Ãh_�a*ªlc;eXW�P�ivR(afR�TZPg«SP^UZ[FR�Tva"y\R�TZP�Ã(aX«�dZREY{aZU~UZaFR(P�ivY�UvR�TZPl_�aZUZ_^W�P�R(Pg_^e9Ã(PF² �bTZPmc�P^W�_�P^UFR�e"[FPga"y
Ã(aF«�dZR(YSa*U�Ã ³ YSR�TÝÃ�TZa*WQR(P^W�qFP�Ç;d;e"«�q;a*W>«Sa*UZ[FP^W Ã(aF«�dZR(YSa*Uf«SP^UZ[FR�TpY�Ã�i;P�R(P^W(ªgY�UZP�ify�a*W>P^e"_�TpR�W(e"Y�UZY�UZ[�Ã(P�R

� 7



äZYSÃ�Pha"y$R�W(e"Y�UZY�UZ[ÝÃ(P�R�Ã Ûo]FP^W(e"[FPhc�P^W�_�P^UXR�e"[FPna"y1Ã(aF«�dZR(YSa*U�Ã ³ YSR�T
Ã�TZa*W�R(P^W î P�Ç�d;e"« î «Sa*UZ[XP^WsÃ(aF«�dZR(YSa*U�«{P^UZ[XR�T£ _^e9ÃEPÏÃ�· Ã�TZa*W�R(P^W P�Ç;d;e"« «Sa*UZ[FP^W

� � Þ � o �KÆ
7�Þ �K� � Þ �XÎ

��eF°Z«SP 7 � » =´a*ªlc;eFW�Y�Ã(aZUna"y;R�TZP$«SP^UZ[FR�T�a"y�R�TZP1Ã(aF«�dZR(YSa*U�Ã�_^W�P^e"REP�ihR�T;W�aZdZ[*TnW�P^e9Ã(aZUZY�UZ[�yHW�a*ªÁ«SP^eFW(UZP�ieF°�Ã(R�W(e"_�Rl_^e9ÃEPÏÃ�eFUZi­R�TZP�Ã(aX«�dZREY{aZU�Ã�e^]"e"YS«�eF°Z«SP~Y�U­R�TZP�_�aZUZ_^W�P�R(Pv_^e9Ã(PÏÃ^²��bTZPvR�eF°Z«SP�Ã�TZa ³ ÃpR�TZPe8]FP^W(e"[XPwc�P^W�_�P^UXR�e"[FPlajy ÃEaF«�dZR(YSa*U�Ã ³ YSR�TyÃ�TZa*W�R(P^W î P�Ç�d;e"« î «Sa*UZ[XP^W@Ã(aF«�dZR(YSa*U�«SP^UZ[FR�T�e8y�R(P^W�Ã(P^c;eFW(ejR(PR�W(ejY�UZY�UZ[ ³ Y{R�T 7�Þ i;Y'q6P^W�P^UXRbR�W(e"Y�UZY�UZ[
Ã(P�R�Ã ³ YSR�T � _�a*UZ_^W�P�REPA_^e9ÃEPÏÃAeFUZi 7�Þ i;YÜq6P^W�P^UXR\R�W(e"Y�UZY�UZ[�Ã(P�R£Ã³ YSR�T 7�Þ _�a*UZ_^W�P�R(P�_^e9Ã(PÏÃ^²
Ã(P^c;eFWEe"R(P�«S¬Fq�eFUZifR�TZPge8]FP^W(e"[FPoa"]FP^W>R�TZP 7�Þ R�W(e"Y�UZY�UZ[ Ã(P�R£Ã ³ Y{R�TfP�Ç;d;e"«�Ã(YSÃ�PhY�Ãoi;P�R(P^W(ªgY�UZP�i6²���eX°Z«{P7 � Ã�TZa ³ ÃkR�TZPhW�PÏÃ�dZ«SRAajyJR�TZY�ÃoP�]�e"«�d;e"REY{aZU	²h4RhR�d;WEUZP�i�a*dZRgR�T;ejRhR�TZP^W�P ³ eÙÃ�UZa~°ZYS[�i;Y'q6P^W�P^UZ_�PfY�U�R�TZPmÇ;d;e"«SYSR�¬�W�PÏÃ�dZ«SR�Ãl°;P�R ³ P�P^U�R�TZP � ÞR�W(ejY�UZY�UZ[�ÃEP�R�Ã^²$hHUpc;eFW�R(YS_^dZ«�eFW�q�R�TZP�ÃEY{Ã�Poa"y�R�TZPAR�WEe"Y�UZY�UZ[
Ã(P�R£Ãki;YSi�UZaFRbT;e8]FPAelÃ(R�W�a*UZ[hY�UK��dZP^UZ_�P�a*U
R�TZPAWQPÏÃ�dZ«SR�Ã^²$hHUC��eF°Z«SP 7 � ³ Pk_^eXU
Ã(P�PbR�T;ejRV°;P�R ³ P�P^U O/�!ë £ �/�!ë � � Þ ë ·�eFUZi O o ë £ � Þ ë � � o ë ·a"y6R�TZP¨ÃEaF«�dZR(YSa*U�Ãkc;W�aZi�dZ_�P�ifeFW�Pba"y	P�Ç�d;ej«�a*W$°�P�R(R(P^W$Ç;d;e"«SYSR�¬lR�T;eFUgR�TZP¨Ã(aF«�dZR(YSa*U�Ã>_�a*UFR�e"Y�UZP�imY�U`R�TZP
_�a*UZ_^W�P�REPl_^e9Ã(PÏÃ^²��$«SP^e9Ã(PfUZaFR(PgR�T;ejRhR�TZPl_�aZUZ_^W�P�R(Pl_^e9ÃEPÏÃ�d�Ã(P�ivy�a*W�R(PÏÃ(R(Y�UZ[�eXW�Ple"« ³ e8¬�Ãni;Y'qÀP^WQP^UFRyHW�a*ªÌR�TZPf_^e9Ã(PÏÃpd�Ã(P�i�yzaZWgR�W(e"Y�UZY�UZ[�²eÛoi;i;Y{REY{aZU;e"«S«{¬FqoR�TZPPÃEaF«�dZR(YSa*U�ÃlR(a ³ TZY{_�T ³ Pf_�a*ªlc;eFWQPfR�TZPW�PÏÃ�dZ«SR�Ã\c;W�aZi�dZ_�P�im°F¬ �bÛ = h¬äleFW�Pbe"«�W�P^eji;¬wUZP^eXW�«S¬ha*cZR(Y�ªlej«ËÃ(aF«�dZR(YSa*U�ÃVi�dZP�R(aAR�TZPk_^eÙÃ(P\[FP^UZP^W(e"R(YSa*U
c;W�aZ_�P�i�d;W�PF² z�ð ��e/wXY�UZ[mR�TZY�ÃbY�UXR(ame"_�_�aZd;UFR^q�R�TZPÏÃ(PhW�PÏÃ�dZ«SR�ÃneFW�Phej«�WQP^e"i;¬lyHe"Y�W�«S¬f[FaZa*i6²

Ý$>«Ï I;N¸O6D�]^R�M2tÄR/B6Ge[�X6F;R/\/D�]^R�AC\KM<X6ZUG1N _�MgZ�F6SYTÕVÖÔ�M<N¸D�SUT
�bTZP�Pji�c�P^W�Y�ªgP^UFR£ÃhW�P^c;a*WQR(P�i�°�P�yza*WQP ³ P^W�Pn_�aZUZi�dZ_�R(P�i ³ YSR�TxR�TZPh_�a*UZ_^WQP�R(P�eFUZiveF°�Ã(R�WEe"_�Rbi;a*ªlejY�UW�P^c;W�PÏÃEP^UFR�ejR(YSa*Umc;WQPÏÃ(P^UFREP�imY�U�Ã(P�_�R(YSa*U Î eXUZimeFc;c;P^UZi;Yúi�Åo²$hHUpR�TZY�ÃE��U;e"«2Pji�c�P^W�Y�ªgP^UFR�R�TZPbY�ªlc;e"_�R
a"y$R�TZP@Ã�c�P�_�YÜ��_g_�TZaFYS_�Pha"yVeFUfeF°�ÃER�W(e"_�Rbc;W�a*°Z«SP^ª Ã(aF«S]ZY�UZ[pi;a*ªlejY�U�Y�ÃAY�UX]FPÏÃ(R(YS[*e"REP�i6²

î J ( J ÷ âãVaç_ñ�ó"êB�/ñ)��ë���ðã�Xñ*ë�ë^êB�D�
"~Po_^W�P^e"R(P�ifehUZP ³ eF°�ÃER�W(e"_�R\c;W�a*°Z«SP^ª Ã(aF«S]*Y�UZ[li;aZªle"Y�U ³ TZY{_�T`Y�Ã\«SPÏÃ�Ãb_�aZU�Ã(R�W(e"Y�UZP�ipR�T;eFU`R�TZPba*UZPd�Ã(P�im°�P�yzaZW�PF²|p�a*W�R�TZY�ÃVc;d;W(c�aÎÃ(PbaZUZPba*c;P^WEe"R(a*W ³ e9Ã$_�a*ªlcZ«SP�R(P�«S¬lW�P^ªga"]FP�ileFUZil_�P^WQR�e"Y�U�_�a*UZi;YSR(YSa*U�Ãa"ynR�TZP�WQP^ªle"Y�UZY�UZ[�a*c;P^W(ejR(a*W(Ã ³ P^W�P�WQP^ªga"]FP�i¤e"«�Ã(a2²�hNU­c;eFW�REY{_^dZ«�eFW�qbR�TZP ­J§;© ç6íH¿/©�°«³/´ a*c�P^W(e"R(aZW
³ e9Ã�WQP^ªga"]FP�iËeXUZi�R�TZPp_�a*UZi;YSR(YSa*U�Ã ¿^¦r­ ®jª^À8®}± ±Á³H­ q ¿8¦J­ ®jª8À^®�±H¿8¦j÷ú§ ð ± qVeFUZi ®jª8À^®�± ®r³F�ó± ³ P^W�PW�P^ªga"]FP�iÆy4W�aZª�R�TZPfc;W�P�_�a*UZi;YSR(YSa*U�Ãlajy´R�TZPlR�T;W�P�PfW�P^ªle"Y�UZY�UZ[~a*c�P^W(e"R(aZW(Ã^²��bP^UZ_�PFq�R�TZPgyHe"_�RhR�T;ejR
R�TZPo_ÅTZdZ_jwFY�UZ[la"y�e ³ a*W¨wZcZYSP�_�P®T;e9ÃbeFU`Y�ªlc;e"_�R\a*U`R�TZPnc;W�a*i�dZ_�REY{aZUfcZ«�eXUlY�ÃAUZa ³ UZP�[X«{P�_�REP�i�e"R\R�TZPeF°�Ã(R�W(e"_�RV«SP�]FP�«�²6��a ³ P�]FP^W�qFR�TZPA_�a*UZ_^WQP�R(P®c;WQa*°Z«SP^ªzÃEaF«S]*Y�UZ[li;a*ª`e"Y�UmeFUZipR�TZPb[XP^UZP^W�YS_heF°�Ã(R�W(ej_�R(YSa*UR�TZP�a*WQ¬ ³ e9ÃVUZaXRVªga*i;Y'��P�i�e"RVej«{«�²6=´a*U�Ã(P�Ç;dZP^UFR(«S¬FqZ_�T*dZ_jwFY�UZ[
Ã(R(YS«S«�cZ«�e8¬�ÃkeFUgY�ªlc�a*W�R�eXUFR\W�aF«SPAe"R>R�TZP_�a*UZ_^W�P�REPn«{P�]XP�«z²
��TZP�Ã(P�R\a"y6Pji;c;P^W�Y�ªgP^UXR�Ãbi;PÏÃE_^W�Y�°;P�i�Y�UÝÃ(P�_�REY{aZU ÿ ² o ³ e9Ã\W�P^c;P^ejR(P�i ³ YSR�T`R�TZPA«SPÏÃ�Ã�_�a*U�Ã(R�W(ejY�UZP�ieF°�Ã(R�W(e"_�Rbc;W�a*°Z«SP^ª Ã(aF«S]*Y�UZ[pi;a*ªle"Y�Ux°;dZRAd�Ã(Y�UZ[mR�TZP@Ã�eFªgPnR�WEe"Y�UZY�UZ[feFUZifR(PÏÃER(Y�UZ[ Ã(P�R£ÃAe9Ãb°;P�y�a*W�PF²

��ñ+ÀS�g�(�M�63��������ò~^Dl���A�E���/�;�! ��\�! "�(GH���NGk���E�Á~�� ? �E���´D^GH��K�~"3���K � |n�!ó�ôlÀ£z��(GH�b�E�^�è|��(�"�b�����NDl�! ��EGH���HGV�! "�(�l�! "����E�Á~�� ? �E��3��(�^��� ? ����K ? �h�! ��$3��(�"3NGH�����>3�������B
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äZYSÃ�Pga"y�R�W(e"Y�UZY�UZ[ Ã(P�R£Ã Ûo]FP^W(ej[FPhc;W�a*°Z«SP^ª Ã(aF«S]*Y�UZ[pR(Y�ªgP £ Ã(P�_F²}·
£ _^e9Ã(PÏÃ�· °�PÏÃ(R�ÃEP�R ³ a*W(Ã(RsÃ(P�R e8]FP^W(e"[FP
� 7K7�o 7/7 Î 7/7 O
7�Þ 7�Þ O 7/7 � 7/7�Þ

��eX°Z«{P 7 Í » S-Ã(Y�UZ[�e`«{PÏÃ£Ãn_�a*U�Ã(R�W(ejY�UZP�i�eF°�Ã(R�W(ej_�R®c;W�aZ°Z«{P^ª ÃEaF«S]*Y�UZ[�i;aZªle"Y�U » =\aZªlc;eFW�Y�Ã(a*U�a"ykR�TZPc;W�a*°Z«SP^ª Ã(aX«{]ZY�UZ[~R(Y�ªgP�W�P�Ç;dZY�W�P�i�y�a*W�W�P^e9Ã(a*UZY�UZ[vyHW�a*ªÌeF°�Ã(R�WEe"_�Rg_^e9Ã(PÏÃle8y�R(P^W@Ã(P^c;eXW(e"R(PpR�W(e"Y�UZY�UZ[
³ YSR�T 7�Þ i;YÜq6P^W�P^UXRlR�WEe"Y�UZY�UZ[�Ã(P�R£Ã ³ Y{R�T � _�a*UZ_^W�P�REPf_^e9Ã(PÏÃleFUZi 7�Þ i;YÜq6P^W�P^UXRgR�W(e"Y�UZY�UZ[yÃ(P�R£Ã ³ Y{R�T7�Þ _�a*UZ_^WQP�R(Pf_^e9Ã(PÏÃ^q>W�PÏÃ�c;P�_�REY{]XP�«{¬F²��bTZPfR�eX°Z«{PPÃ�TZa ³ Ã�R�TZP�e^]XP^W(e"[FPfc;W�a*°Z«SP^ª Ã(aF«S]*Y�UZ[~REY�ªwP�c;P^Wc;W�a*°Z«SP^ªæyza*W>R�TZPh°�PÏÃ(R^q;R�TZP ³ aZW(Ã(RkeXUZifR�TZPhe8]FP^W(e"[FPoR�W(ejY�UZY�UZ[�ÃEP�Rba*dZRba"y�R�TZP 7�Þ R�W(e"Y�UZY�UZ[ÝÃ(P�R�Ã\a"yP^e"_�TPÃ(YSÃ�PF²

äZYSÃ�PhajyJR�WEe"Y�UZY�UZ[ÝÃ(P�R�Ã ��P^W�_�P^UXR�e"[XPna"yòäZaX«{]XP�i��VWQa*°Z«SP^ª
Ã
£ _^e9Ã(PÏÃ�· °;PÏÃER¨Ã(P�R ³ a*W(Ã(RsÃ(P�R e8]FP^WEe"[FP
� �/� �/� � Í
7�Þ �FÎ � o �/Æ

��eX°Z«{P 7�o�» S-Ã(Y�UZ[�e`«{PÏÃ£Ãn_�a*U�Ã(R�W(ejY�UZP�i�eF°�Ã(R�W(ej_�R®c;W�aZ°Z«{P^ª ÃEaF«S]*Y�UZ[�i;aZªle"Y�U » =\aZªlc;eFW�Y�Ã(a*U�a"ykR�TZPc;P^W�_�P^UXR�e"[XPba"y�Ã(aF«S]FP�imc;WQa*°Z«SP^ª
Ãbe8yzREP^W_Ã(P^c;eFW(e"REPbR�W(e"Y�UZY�UZ[ ³ YSR�T 7�Þ i;Y'q6P^W�P^UXR\R�W(e"Y�UZY�UZ[NÃ(P�R£Ã ³ YSR�T �_�a*UZ_^W�P�R(P�_^e9Ã(PÏÃVeFUZi 7�Þ i;Y'q6P^W�P^UXRVR�W(ejY�UZY�UZ[lÃ(P�R�Ã ³ YSR�T 7�Þ _�a*UZ_^WQP�R(Pb_^e9Ã(PÏÃ8qFW�PÏÃ�c;P�_�REY{]XP�«{¬F²��bTZP\R�eF°Z«SPÃ�TZa ³ ÃbR�TZPgc;P^W�_�P^UXR�e"[XPha"y1Ã(aF«S]FP�ivc;W�a*°Z«SP^ª
Ãoy�a*W\R�TZPh°�PÏÃ(R^q2R�TZP ³ a*W(ÃER´eXUZi�R�TZPge^]XP^W(e"[FPoR�W(e"Y�UZY�UZ[
Ã(P�Rba*dZR�a"yJR�TZP 7�Þ R�W(ejY�UZY�UZ[ÝÃ(P�R�Ã\a"y$P^e"_�TÝÃ(YSÃ�PF²
î J ( J�O ï�ñËðHæ6ðíë�ð
��eX°Z«{P 7 ÍgeFUZi 7�o Ã�d;ª`ªleFW�YSÃ�PhR�TZPhW�PÏÃ�dZ«SR�Ãoa"yJR�TZPÏÃ(PhPji;c;P^W�Y�ªgP^UXR�Ã^²���eF°Z«SP 7 Í
Ã�TZa ³ ÃbR�TZPhe8]FP^WEe"[FPc;W�a*°Z«SP^ªgÃ(aX«{]ZY�UZ[lR(Y�ªgP ³ TZYS_�Tpa*_�_^d;W5ÃAe8y�R(P^W$«SP^eFW(UZY�UZ[`y4WQa*ªÒR�TZPni;Y'q6P^W�P^UXR\R�W(e"Y�UZY�UZ[�Ã(P�R�Ã8²6h�R\R�d;W(U�Ã
a*dZRlR�T;ejRgyzaZWle"«S«AR�W(e"Y�UZY�UZ[�Ã(P�R£Ã^qV«SP^eFWEUZY�UZ[�Y�ªlc;WQa�]XPÏÃmR�TZPf_�aZUZ_^W�P�R(P�«SP�]FP�«nc;W�a*°Z«SP^ª Ã(aF«S]FP^W�qb°;dZR
R�T;e"RoR�TZP
Ã�c;P�P�i�d;cÆY�ÃhªgdZ_�TPÃ�ª`e"«S«{P^W�R�T;eFU ³ TZP^Uvd�Ã(Y�UZ[fR�TZPga*W�YS[FY�U;e"«$eF°�Ã(R�W(ej_�R®c;W�aZ°Z«{P^ª ÃEaF«S]*Y�UZ[i;a*ªle"Y�U £ _�yQ² ��eX°Z«{P O eFUZi ÿ ·�² hHU�c;eFW�R(YS_^dZ«�eFW�q�UZa*UZPla"y\R�TZPmW�PÏÃ�dZ«SR(Y�UZ[qÃ�c;P�P�i�d;c�Ãga"]FP^Wo_�a*UZ_^W�P�REP«SP�]FP�«Vc;W�a*°Z«SP^ª Ã(aF«S]ZY�UZ[ ³ P^WQPNÃ(YS[*UZY'��_^eFUXR^²fÛzÃ(Y�ªgYS«�eFWnW�PÏÃ�dZ«{Rn_^eXU�°�Pga*°�Ã(P^W�]FP�i ³ TZP^Ux_�a*ªlc;eFWQY�UZ[R�TZPlc;P^W�_�P^UXR�e"[XPha"y%Ã(aX«{]XP�i�c;W�a*°Z«SP^ª
Ã £ Ã(P�PÙp$YS[*d;W�P 7�o ·�²���TZP^W�PgY�Ã�Ã(R(YS«S«Ve�Ã(«SY{[ZTFRoY�ªlc;W�a"]FP^ªgP^UXRAY�UR�TZPhUZd;ª�°�P^W\a"yVc;W�a*°Z«SP^ª
ÃbR�T;e"R\_�a*dZ«Si�°;PlÃ(aF«S]FP�i�e8y�R(P^W>«SP^eFW(UZY�UZ[f°;dZRbR�TZPnY�ªlc;W�a"]FP^ªgP^UXRbY�ÃAªgdZ_�T
Ã�ªle"«S«SP^W�R�T;eFU ³ TZP^U�d�Ã(Y�UZ[�R�TZP`a*W�YS[FY�U;e"«keX°�Ã(R�W(e"_�Rhc;WQa*°Z«SP^ª°Ã(aF«S]ZY�UZ[�i;aZªle"Y�U £ _�y(²)��eF°Z«SP O eXUZi
7�Þ ·�² �bTZY�Ã\Pji;c;P^W�Y�ªgP^UXRsÃ�d;c;c;a*WQR(P�imR�TZPA[FP^UZP^WEe"«;Y�UFR�dZYSR(YSa*UpR�T;e"RVR�TZPoeF°�Ã(R�W(ej_�Rkc;W�a*°Z«SP^ª Ã(aF«S]ZY�UZ[�i;a }
ªle"Y�UlT;e9Ã\e�Ã(YS[*UZY'��_^eFUXRVY�ªlc;e"_�R>a*UgR�TZP\Y�ªlc;W�a"]FP^ªgP^UXR$Y�Umc;WQa*°Z«SP^ªuÃ(aF«S]ZY�UZ[hR�T;e"R$_^eXUl°;PAej_ÅTZYSP�]FP�i
R�T;W�a*dZ[ZTmW�P^eÙÃ(a*UZY�UZ[�y4W�aZªÜeF°�Ã(R�W(e"_�RV_^eÙÃ(PÏÃ^²$�bTZPnW�P^e9Ã(a*U ³ TX¬gR�TZPA«SPÏÃ�Ã�_�a*U�Ã(R�W(ejY�UZP�ipi;a*ªlejY�U`«SP^e"iËÃR(a ³ a*W(Ã(PlW�PÏÃ�dZ«{R£ÃhR�T;eFUxR�TZP`a*W�YS[FY�U;e"«VeF°�Ã(R�W(e"_�Rni;a*ªlejY�UÆ_^eFUv°;PlPji;cZ«�e"Y�UZP�i ³ YSR�T~W�PÏÃ�c�P�_�RhR(afR�TZP_^W�YSR(P^W�Y�epPji;cZ«�ejY�UZP�i�Y�UnÃ(P�_�R(YSa*U O ² � ²HäZY�UZ_�PgY�ªlc;a*WQR�eFUXRAc;W�P�_�a*UZi;YSR(YSa*U�Ã�a"yJR�TZP�eF°�Ã(R�W(e"_�Rba*c�P^W(e"R(aZW(Ã
³ P^W�P�WQP^ªga"]FP�i~R�TZP^W�PfeFW�PfªleFUX¬yÃ(YSR�d;ejR(YSa*U�ÃgY�U ³ TZY{_�T�R�TZPfUZP ³ a*c;P^W(ejR(a*W(Ã�_^eFU;UZaFRl°;PfW�Pr��UZP�i6²
�bTZY�ÃmTZaF«SiËÃmc;eFWQR(YS_^dZ«�eXW�«S¬�yza*W�R�TZaºÃ(P ÃEY{R�d;e"R(YSa*U�ÃgY�U ³ TZYS_�T�e ³ a*Wöw*cZYSP�_�Pf_^eFU;UZaFRl°�Pf_ÅTZdZ_JwjP�i�R(ac;P^WNy�a*W(ªÈR�TZPwWQP�Ç�dZY�W�P�i~_^dZRER(Y�UZ[fa*c;P^W(ejR(YSa*U�Ã^² �bTZPlUZP ³ eF°�Ã(R�W(ej_�RAa*c�P^W(e"R(aZW(Ã®eXW�PlUZaFR®ªwaÎÃ(R(«S¬�Y�U }
i;P^c;P^UZi;P^UXR(«S¬ËWQPr��U;eF°Z«SPF²C¼va*W�P�a"]FP^W�q~Ã(Y�UZ_�PlR�TZPpeF°�Ã(R�W(ej_�RAa*c�P^W(e"R(aZW ­J§;© ç6íH¿/©�°«³/´ Y�Ã�W�P^ªwa�]XP�i�R�TZP
_�a*UZ_^W�P�R(P ®Ãª8À^®�± eFUZi À^´1®jª^À8®}± a*c�P^W(e"R(a*Wgªgd�Ã(Rl°;PxY�UFR�WQa*i�dZ_�P�i�i�d;W�Y�UZ[�R�TZP�WQPr��UZP^ªgP^UFR`a"y®R�TZP

� Í



W�P^ªlejY�UZY�UZ[�eX°�Ã(R�W(e"_�Rga*c�P^W(e"R(aZW(Ã^²�=\a*U�Ã(P�Ç;dZP^UFRE«{¬Fq>R�TZPp[Fa*e"«\i;Y�Ã(R�eXUZ_�Pfa"yAR�TZPÏÃ(PfeF°�Ã(R�W(e"_�Rga*c;P^WEe }
R(a*W5ÃAY�ÃhY�UZ_^W�P^eÙÃ(P�i6²C�bTZPÏÃ(PlR ³ agyHe"_�R(a*W5ÃheFW�PhR�TZPmW�P^e9Ã(aZUfy�a*W ³ a*W(Ã(PgW�PÏÃ�dZ«SR�Ã ³ TZP^U~d�Ã(Y�UZ[�R�TZPg«SPÏÃ�Ã_�a*U�Ã(R�W(e"Y�UZP�i�eF°�ÃER�W(e"_�R\i;a*ªlejY�U�R�TZP�a*W�¬F²

õ÷ö `øa(Ý	àßÛhÝ�Ý-a(Ø�Ô
ã�ù$>Nã _$Q6N¸NPD0\j©�M2t RcBEG�Aó[�ä�Ic_�[�OEO6\/MgD0]KB
hHU R�TZY�Ã�c;eXc;P^W ³ P�T;e8]FPqÃ�TZa ³ U�Y�U�i;P�R�ejY{«oR�T;e"R`Y�U�TZYSP^W(eFW�_�TZYS_^e"«®c;WQa*°Z«SP^ª Ã(aF«S]*Y�UZ[ £ ä;e"_�P^W�i;aXR(Y�q
7^ÿ O o�· "ÁYS«¾wFY�U�Ã^q 78ÿ Î o�· �ÄP^UZP^U*°�P^W�[�q 7^ÿ ÎXÎ · SoU;W(d;TÚG = aÎÃ(P^UZ°Z«Sa*aZªfq 7^ÿ Î ÿ5·ná eXUZ[WG��ÄP^UZP^U*°�P^W�[�q
7^ÿFÿ�Þ5· E UZa*°Z«Sa*_jw2q 78ÿFÿ!Þ ·ÄR�TZPb«SY�ªgYSR(P�ip]*YSP ³ a"yÀeX°�Ã(R�W(e"_�REY{aZU�°X¬gi�W�a*c;cZY�UZ[NÃEP^UFR(P^UZ_�PÏÃ\e9Ã ³ P�«S«�e9Ã>R�TZPÃ(R�WEe"R(P�[F¬f°F¬ ³ TZY{_�TveF°�Ã(R�WEe"_�R¨Ã(aF«�dZR(YSa*U�ÃheXW�Ph_�a*ª`c;dZR(P�i�«SP^e"ivR(amc�a*aZWA°�P^T;e^]ZYSa*WoY�Ux]�eFW�YSa*d�ÃhWQP�«{P }]�eXUFR@Ã(YSR�d;ejR(YSa*U�Ã^² �bTZY�Ãha*°�Ã(P^WQ]�e"R(YSa*UxY�ÃNÃ�d;c;c;a*W�REP�iÆ°X¬�_�aZªlc;W�P^TZP^U�Ã(YS]FPfeFW�R(Y'��_�Y�e"«$Pji;eFªlcZ«SPÏÃ £ Ã(P�P
Ã(P�_�R(YSa*U � ² 7 eFUZi � ² � ·>eFUZi�egW�P^e"« } ³ a*W�«SifPji;eFªlcZ«SPoy4WQa*ª�R�TZPni;a*ªle"Y�Upa"y$ªgP�_ÅT;eXUZY{_^ej«6P^UZ[FY�UZP�P^W�Y�UZ[
£ Ã(P�P
Ã(P�_�REY{aZU Î ·�q;yHd;W�R�TZP^W-Ã�d;c;c�a*W�R(P�i~°X¬�eFU�Pji�c�P^W�Y�ªgP^UFR £ Ã(P�P
Ã(P�_�R(YSa*U ÿ ² � ·�²&��TZPwWQP�_�P^UFRnW�PÏÃ�dZ«SR�ÃW�P^c�a*W�R(P�ifY�U £ �baF«SR(P�P�RAe"«�²�q 7^ÿFÿ � ·�Ã�d;c;c;a*WQRbR�TZPÏÃ(P�a*°�Ã(P^W�]"e"R(YSa*U�Ãb]FP^WQ¬ ³ P�«S«�²hNU�[FP^UZP^WEe"«�qAeF°�Ã(R�W(e"_�R(YSa*U Y�ÃpR�TZPxR�e9Ã¢w�a"ynR�W(eXU�Ã�yzaZW(ªgY�UZ[Ëe�c;W�a*°Z«SP^ª¯a*WpeyÃ(aX«�dZREY{aZU�yHW�a*ª¯e
_�a*UZ_^W�P�REPmW�P^c;W�PÏÃ(P^UXR�e"REY{aZUvY�UFR(avefi;Y'q6P^W�P^UXR�eF°�Ã(R�W(e"_�RhW�P^c;W�PÏÃEP^UFR�ejR(YSa*U	q ³ TZYS«SP�W�P�i�dZ_�Y�UZ[vR�TZPl«SP�]FP�«a"ygi;P�R�e"YS« £ ¼vYS_ÅT;e"«�Ã¢wXYmG E a*i�WEe"R(aHqVq 7^ÿFÿ�Þ5·¸Õ Y�d;UZ_ÅTZYS[F«SY�eúG "�e"«�Ã�T	q 7^ÿFÿ � · ¼vYS_�T;e"«�Ã¢wFY�q 7^ÿFÿ2o ·�²��a ³ P�]FP^W�qFY�UmªwaÎÃ(RkTZYSP^W(eXW�_ÅTZYS_^e"«�c;W�a*°Z«SP^ªgÃ(aF«S]FP^W5Ã^qFR�TZPnªgdZ_ÅTpªga*WQPb«SY�ªwY{REP�i�]ZY{P ³ a"y�eF°�Ã(R�W(ej_�R(YSa*U°X¬ni�W�a*c;cZY�UZ[�ÃEP^UFR(P^UZ_�PÏÃ$Y�Ã_Ã�TZa ³ UoR(aA°�P\R�TZPkW�P^eÙÃ(a*U ³ TX¬nP/�m_�YSP^UFR ³ e8¬�Ã6ajy�eF°�ÃER�W(e"_�R(Y�UZ[Aeoc;W�a*°Z«SP^ªeFUZive�Ã(aX«�dZREY{aZU�eFW�P�Y�ªlc;aÎÃ£Ã(Y�°Z«{P £ PF²M[�²�Ã(P�PNÃEP�_�R(YSa*U � ² 7 eFUZi���[Zd;W�P o ·�²à�bTZPlÃ(P�_�a*UZi ³ P^eKw*UZPÏÃ�Ãoa"yªgaÎÃERJTZYSP^W(eFWQ_ÅTZYS_^e"«�c;W�aZ°Z«{P^ª ÃEaF«S]FP^W(Ã$Y�Ã$R�T;e"R�R�TZP�¬�d�Ã�d;e"«S«{¬g_�a*ª`c;dZR(PkeFWE°ZY{R�W(eFW�¬heF°�ÃER�W(e"_�R_Ã(aF«�dZR(YSa*U�Ã
eFUZivUZaFR�ÃEaF«�dZR(YSa*U�Ã ³ TZYS_ÅTvT;e8]FPgemTZYS[*Tx_�T;eFUZ_�Pga"yk°;P�Y�UZ[�W�Pr��U;eF°Z«SPmejRAR�TZPgUZPji*Ro_�a*UZ_^W�P�REP�«SP�]FP�«�²Ûo«{R�TZa*dZ[*T�R�TZP~d;c ³ eFWQi�Ã(aF«�dZR(YSa*UÁc;W�aZc;P^W�R�¬ £ �6P^UZP^UZ°;P^W�[2q 7^ÿ ÎXÎ ·g[*d;eFWEeFUFREP�PÏÃmR�T;ejR�e�W�Pr��U;eF°Z«SPeF°�Ã(R�W(e"_�R@Ã(aF«�dZR(YSa*U�PjiZY�ÃER�Ã^q6YSR�Y�ÃlUZaFRn[Zd;eFW(eFUXR(P�P�i~R�T;ejRnR�TZPmc;W�a*°Z«SP^ª Ã(aF«S]FP^W½��UZiËÃhR�TZY�ÃleF°�Ã(R�W(e"_�R
Ã(aF«�dZR(YSa*U £ PF²¹[�²%ÃEP�PNÃ(P�_�R(YSa*U � ² � ·�²��VW�a*°Z«SP^ª Ã(aF«S]FP^W(ÃneFW�PgUZaFRbP�]FP^UvTZP^d;W�Y�Ã(REY{_^ej«{«S¬v[*dZYSi;P�ivR(a ³ eFW�iËÃW�Pr��U;eF°Z«SPgeF°�Ã(R�W(ej_�R¨Ã(aF«�dZR(YSa*U�Ã^²
"ÁYSR�TgR�TZP&�bÛ = h¬ä } eFc;c;W�a*ej_ÅT ³ P´c;WQPÏÃ(P^UFR\ehUZP ³ yza*WEªle"«�eF°�Ã(R�W(e"_�R(YSa*UgªgP�R�TZaZi;aF«SaF[F¬�y�a*W$c;W�a*° }«SP^ªgÃ(aF«S]ZY�UZ[ £ Ã(P�P�Ã(P�_�R(YSa*U � · ³ TZYS_ÅTxe"«S«Sa ³ Ã´eX°�Ã(R�W(e"_�REY{aZUm°X¬l_�T;eFUZ[FY�UZ[gR�TZP ³ TZaF«SPhW�P^c;W�PÏÃEP^UFR�ejR(YSa*U«�eFUZ[*d;e"[XPoy4W�aZªÜ_�aZUZ_^W�P�R(PhREaweX°�Ã(R�W(e"_�R8²��ÄaF[FP�R�TZP^W ³ Y{R�TfR�TZY�Ã\y�a*W(ªlej«Àªwa*i;P�«�q�eg_�aZW(W�P�_�RAeFUZif_�aZª }cZ«SP�R(Pl«SP^eFW(UZY�UZ[ve"«S[Fa*W�YSR�T;ªæyzaZWneF°�Ã(R�W(ej_�R(Y�UZ[m_�a*UZ_^WQP�R(Plc;W�a*°Z«SP^ª Ã(aF«S]ZY�UZ[x_^e9Ã(PÏÃ £ ÃEP�PwÃEP�_�R(YSa*U Æ ·bY�Ã

[FYS]FP^U	²Ö��TZP�eF°�Ã(R�W(ej_�RwÃEaF«�dZR(YSa*U�Ãmi;P�REP^W(ªgY�UZP�i¤°X¬�R�TZY�Ãpc;W�a*_�P�i�d;WQP�eFW�P�d�ÃEP�y4dZ«\y�a*W
ÃEaF«S]*Y�UZ[�UZP ³_�a*UZ_^W�P�REPhc;W�a*°Z«SP^ª
Ã^q	°;P�_^eFd�ÃEPhR�TZP�¬fT;e8]FPhelTZYS[*Tf_�T;eFUZ_�P�a"y�°�P�Y�UZ[�W�Pr��U;eX°Z«{PF²
��TZP�i;P�R�e"YS«SP�iÁPji�c�P^W�Y�ªgP^UXR�e"«oP�]�e"«�d;e"R(YSa*U ³ YSR�T�R�TZP�y4dZ«S«S¬­Y�ªlcZ«SP^ªgP^UXR(P�i��bÛ = hqä } ÃE¬�Ã(REP^ª Y�U

R�TZPbi;aZªle"Y�UlajyÄªwP�_ÅT;eFUZYS_^e"«	P^UZ[FY�UZP�P^W�Y�UZ[�ÃER�W�a*UZ[F«S¬gi;P^ªga*U�ÃER�W(e"R(PÏÃ$R�T;e"Rà�bÛ = hqäp_^eFU Ã(YS[*UZY'��_^eFUFRE«{¬
Y�ªlc;W�a"]FPVc;W�aZ°Z«{P^ª�Ã(aF«S]ZY�UZ[AY�U@ÃEY{R�d;e"R(YSa*U�Ã�Y�U ³ TZYS_ÅT�ebTZYSP^W(eFW�_�TZYS_^e"«;c;W�a*°Z«SP^ª�ÃEaF«S]FP^W�d�ÃEY�UZ[oi�W�a*c;cZY�UZ[
Ã(P^UXR(P^UZ_�PÏÃ�y4e"YS«�ÃoR(a
Ã�TZa ³ eFUfe"i;]"eFUFR�e"[FP £ Ã(P�PÙ��eF°Z«SP O R(a 7/7 ·�²
ã�ù$>B� ä�GbZYDbR/G1×úû�Mg\!ü
÷�ø J�OnJ ÷ � ��ñZì�ó8ò�ì)ýAù
þ^ð�ë^ó����"ë^ê�ìU�
"ÁYSR�TZY�U Õ Y�d;UZ_�TZYS[F«SY�emeFUZi2"�e"«�Ã�T	É Ã £ 7^ÿXÿ � ·ÄR�TZP�a*W�¬ga"y�eF°�Ã(R�W(e"_�R(YSa*U	qXR�TZP&�bÛ = hqäfeFc;c;W�aZe"_ÅTw_^eFUl°;P_�«�e9Ã�Ã(Y'��P�i�e9Ã�yzaF«S«Sa ³ Ã » �bTZP�y�a*W(ªle"«_Ã(¬�Ã(R(P^ª a"ykR�TZP�[ZW�a*d;UZi�Ã�c;e"_�P¶ÿfzoY�Ã�[FYS]FP^Uv°F¬xR�TZPg_�a*UZ_^W�P�R(P
c;W�a*°Z«SP^ª Ã(aF«S]ZY�UZ[pi;a*ªlejY�U ¥ � d�Ã(Y�UZ[pR�TZP@Ã(YSR�d;e"R(YSa*U�_^e"«S_^dZ«�d�Ã £ Õ W�P�P^U	q 7^ÿ Æ ÿ ·�yzaZWbW�P^c;W�PÏÃ(P^UXR�e"REY{aZU	²�bTZPl«�eFUZ[Zd;e"[FPga"ykR�TZPmeF°�Ã(R�WEe"_�Rby�a*W(ª`e"«^ÃE¬�Ã(REP^ª]ÿ�è�Y�Ã�[FYS]FP^U~°X¬�R�TZP`«�eXUZ[*d;e"[FPga"y\R�TZPmeF°�Ã(R�W(e"_�R
c;W�a*°Z«SP^ª Ã(aF«S]ZY�UZ[fi;aZªle"Y�U ¥�� ²à��a ³ P�]XP^W�q;R�TZP�a*c;P^W(ejR(a*W(Ã\a"y ¥�� eFW�PhUZaFRoR�d;W(UZP�ixY�UXR(afeHiZY{aZª
Ãba"y

� o



ÿ�è"²$hHU�Ã(REP^e"i6q;R�TZPheF°�ÃER�W(e"_�R>_^e9Ã(PÏÃb°;dZYS«{ivR�TZPneHiZYSa*ª
Ãba"y�ÿ�è^²Õ¼�aZW�P�a"]FP^W�q"R�TZPn[FP^UZP^WQY{_heX°�Ã(R�W(e"_�REY{aZU
R�TZP�a*W�¬ � i;Pr��UZPÏÃhR�TZPweX°�Ã(R�W(e"_�REY{aZU�ª`eFc;cZY�UZ[ � » ÿ½z���ÿ�è"²�"ÁYSR�TZY�UvR�TZY�ÃoyHW(eFªgP ³ a*Wöw�q ³ P�_^eXU]*YSP ³ �bÛ = hqäfeÙÃ´ecÃ(¬�Ã(R(P^ª ³ TZYS_ÅTp«SP^eFWEU�Ã´d�ÃEP�y4dZ«�eci*YSa*ª
Ã>a"y�R�TZPneF°�Ã(R�W(e"_�R%ÃE¬�Ã(REP^ªfq*°X¬l_�a*ªlc�aÎÃ(Y�UZ[
Ã(P�]FP^W(ej«^Ã�ª`e"«S«{P^W�P�«SP^ªgP^UXR�eFW�¬veHi*YSa*ª Ã £ R�TZPha*c�P^W(e"R(a*W5Ã�·�²��ba ³ P�]FP^W�q;REa�c;W�a"]FPhewy�a*W(ªgdZ«�e £ R�TZPhPji }Y�Ã(R(P^UZ_�Pga"yVe
Ã(aF«�dZR(YSa*U;·�Y�UfR�TZPgeF°�Ã(R�W(ej_�R¨Ã(¬�Ã(R(P^ªfqZPji;e"_�R(«S¬fa*UZP�eci*YSa*ª £ _^e9Ã(P^·\Y�Ã�Ã(P�«SP�_�R(P�i6²bäZamR�TZP
i;P�i�dZ_�R(YS]FPhªle"_�TZY�UZP^W�¬la"y6R�TZPoeF°�Ã(R�W(ej_�R1Ã(¬�ÃER(P^ªÒY�ÃbW�PÏÃ(R�WQY{_�REP�i ³ YSR�TpW�PÏÃ�c;P�_�R\R(anR�TZPA[*WQa*d;UZi�Ã�c;e"_�PF²ænP^c;P^UZi;Y�UZ[�aZUpR�TZPh«SP^eFW(UZP�i~eF°�ÃER�W(e"_�R\_^e9Ã(PÏÃoR�TZPgeF°�Ã(R�W(ej_�R(YSa*U�Ãba"y6�bÛ = h¬äveFW�PhP�YSR�TZP^W�R�TZP�a*WQ¬mi;P }
_^W�P^e9Ã(Y�UZ[ £ � æh·oa*WoR�TZP�aZW�¬�Y�UZ_^W�P^e9ÃEY�UZ[ £ �óhH·�²<hzy´R�TZPl_^e9Ã(P } °;e9ÃEPla"y´eX°�Ã(R�W(e"_�Rn_^eÙÃ(PÏÃnY�Ã�_�aZªlcZ«SP�R(P�«S¬
P^ªlcZR�¬mR�TZP^UfUZali;a*ªle"Y�UxeHi*YSa*ª�Y�Ãne^]"e"YS«�eF°Z«SPweXUZifR�TZPhW�PÏÃ�dZ«SR(Y�UZ[feF°�Ã(R�W(ej_�R(YSa*U�ÃbeFW�Pn_�a*U�Ã(P�Ç;dZP^UXR(«S¬� æl²�h!yVR�TZPg_^e9Ã(P } °;eÙÃ(Ph_�a*UXR�e"Y�U�ÃnR�TZPgªleHiZY�ªle"«S«S¬�eF°�Ã(R�W(e"_�Ro_^e9Ã(P)�ö��éº �� +K� é¥ �� + ¤^£�� x ô · ¤ z�� £ eFUZi�R�TZP[FP^UZP^W�YS_~eF°�Ã(R�WEe"_�R(YSa*U�R�TZP�a*W�¬�_�a*UFR�e"Y�U�ÃmR�TZPx_�«�eFd�Ã(P�Í éº �� + ·�q\R�TZP^U R�TZY�Ãm_^eÙÃ(P�_^eFU�°;P~eFc;cZ«SYSP�iR(afP�]FP^W�¬x_�a*UZ_^W�P�R(Plc;W�aZ°Z«{P^ªÌeFUZi~R�TZPlW�PÏÃ�dZ«{REY�UZ[~eF°�ÃER�W(e"_�R(YSa*U�Y�Ãh_�a*U�Ã(P�Ç;dZP^UXR(«S¬ÿ�óh(²<#$]XP^UvY}ykR�TZY�Ã
ªleHiZY�ªle"«S«S¬�eF°�Ã(R�W(e"_�R\_^e9Ã(P�i;a*PÏÃnUZaFRbY�ªlc;W�a"]FPnR�TZPh[*W�aZd;UZi�«SP�]FP�«�c;W�aZ°Z«{P^ª ÃEaF«S]*Y�UZ[�q2YSR�Ã�TZaZdZ«{iv°;P
e"« ³ e^¬�ÃVY�UZ_�«�dZi;P�ifY�UFREa�R�TZPb_^e9Ã(P } °;e9ÃEPbR(ahP^U�Ã�d;W�PAR�TZP&��h�c;W�a*c;P^WQR�¬FqXR�T;e"R>Y�Ã\UZaFRV«SaZaÎÃ(Y�UZ[g_�a*ªlcZ«SP�R(P }UZPÏÃ�Ã^²6��TZPb_^e9Ã(PAWQP�R�W�YSP�]�e"«	ªgP�_�T;eFUZY�Ã�ªÜªgd�Ã(RVTZa ³ P�]FP^W�[*d;eFWEeFUFREP�PFqFR�T;e"R$R�TZY�Ã\ªleHiZY�ªle"«S«S¬meF°�Ã(R�WEe"_�R_^e9Ã(P�Y�ÃnaZUZ«{¬f_�TZaÎÃ(P^U�yzaZWbW�Pr��UZP^ªgP^UXRnY}ykUZamaFR�TZP^WAeFc;cZ«SYS_^eF°Z«SPl_^e9ÃEPhY�Ã®e8]"e"YS«�eX°Z«{PF²���aFR(PFq;R�T;e"RbR�TZY�Ã
Y�Ã\y4dZ«'��«S«SP�ivy�a*W>R�TZP®WQP�R�W�YSP�]�e"«�ªgP�_ÅT;eXUZY�Ã�ª £ Ã(P�Ç;dZP^UFREY�ej«�Ã(P^eFW�_�Twy4W�aZªÜ«Sa*UZ[XP^W\R(a
Ã�TZa*W�REP^WkcZ«�eFU�Ã�· ³ Pd�Ã(P�i�Y�U�a*d;W\Pji;c;P^W�Y�ªgP^UXR�Ã^²
÷�ø J�OnJ�O �	�~ñ�ð¦ñ*ë���ð�
�ð��-��ð
Û�Ã\e"«�W�P^e"i;¬lªgP^UXR(YSa*UZP�ipY�U�Ã(P�_�R(YSa*U`Í;² o R�TZP&�bÛ = hqäpeFc;c;W�aZe"_ÅTwY�Ã>Y�U�Ã�cZY�W�P�i�°F¬gR�TZP�Y{i;P^e�a"yXÃ¢w"P�«SP�R�e"«cZ«�eFU�Ã £ p	W�YSP�i;«�eFUZi G h ³ e9Ã�e/wXY�q 7^ÿ Î/� ·�²�Û eX°�Ã(R�W(e"_�Rn_^eÙÃ(PÏÃn_^eFUv°;P�ÃEP�P^U~e9ÃheÝÃ¢w"P�«SP�R�ej«VcZ«�eXU	qJeXUZi
a*d;W�«SP^eFW(UZY�UZ[Ëej«{[Xa*W�YSR�T;ªÌY�ÃmevªgP^eFU�ÃgR(av«SP^eFW(ULÃ¢w"P�«SP�R�e"«bcZ«�eFU�ÃmeFdZREa*ªle"R(YS_^e"«S«S¬�a*dZRga"yA_�a*UZ_^W�P�REP
cZ«�eFU�Ã^²)#�]FP^UxY}y´R�TZPlYSi;P^efa"ysÃ¢w"P�«SP�R�e"«VcZ«�eFU�ÃgY�ÃhY�UXR�dZYSR(YS]FP�«S¬~]FP^W�¬veFc;c;P^e"«SY�UZ[�q$REafa*d;W�w*UZa ³ «SP�i;[FPFqR�TZY�Ãbc;eFc;P^W�_�a*UFR�e"Y�U�ÃVR�TZP���W5Ã(R$_�a*ªlc;W�P^TZP^U�ÃEY{]XPnPji�c�P^W�Y�ªgP^UFR�e"«§Ã�d;c;c�a*W�R>a"yÀd�Ã(P�yHdZ«�UZPÏÃ�Ãba"y6cZ«�eFU;UZY�UZ[
³ YSR�TlÃ¢w"P�«SP�R�e"«;cZ«�eFU�Ã^²�äZY�UZ_�P ³ PbT;e^]XP%Ã�TZa ³ U�R�T;e"R�Ã¢wjP�«{P�R�e"«�cZ«�eFU�Ã>_^eFUh°�Pbe"_�Ç�dZY�W�P�ipeFdZR(a*ªlejR(YS_^e"«S«{¬FqR�TZY�Ã®cZ«�eFU;UZY�UZ[�ªgP�R�TZa*if_^eFUx°;PheFc;cZ«SYSP�i~ªga*W�PnP^eÙÃ(YS«{¬F²
p2a*WgR�TZPqÃ�eFªgP�c;d;W(c�aÎÃ(PFq�ÛnUZi;P^W(Ã(a*U�eFUZiÖp	eFW�«SP�¬ £ 7^ÿ ÎFÎ ·geFUZi E WEeFªgP^WleFUZiúSAUZ[XP^W £ 78ÿFÿ � ·c;W�a*c�aÎÃ(P�i�eFc;c;W�a*e"_�TZPÏÃny�a*W�cZ«�eXU�eF°�ÃER�W(e"_�R(YSa*U ³ TZYS_ÅT�[FafY�U~R�TZP Ã�eXªgPli;Y�W�P�_�R(YSa*U�e9ÃhR�TZPo�bÛ = hqäe"«S[Fa*W�YSR�T;ª�²6�ba ³ P�]FP^W�qZR�TZY�ÃneFc;c;W�a*ej_ÅTfeFdZREa*ªle"R(YS_^e"«S«S¬py�a*W(ª
ÃbeF°�Ã(R�W(e"_�R\a*c;P^WEe"R(a*W(Ãb°X¬f[FP^UZP^W(e"«SYSÃ^e }R(YSa*U	qFªgaÎÃER(«S¬h°;e9Ã(P�ihaZUni�W�a*c;cZY�UZ[@Ã(P^UXR(P^UZ_�PÏÃ^²|¼va*W�P�a"]FP^W�q^Y�U�R�TZPkeX°�Ã(R�W(e"_�REP�ihcZ«�eXU	q §:ø;§:¯�¦ _�a*UZ_^W�P�REP

a*c;P^WEe"R(a*W�Y�ÃbeF°�ÃER�W(e"_�R(P�i6qºÃ(agR�T;e"R>R�TZP®UZd;ªg°;P^W>a"y6a*c�P^W(e"R(a*W5ÃVY�ÃbUZaFRkW�P�i�dZ_�P�ifi�d;WQY�UZ[peF°�Ã(R�W(ej_�R(YSa*U	²�bTZP^W�P^°X¬fR�TZY�ÃAeF°�Ã(R�W(e"_�R(YSa*UfeFc;c;WQa*e"_�TpY�Ão«SPÏÃ�ÃAc�a ³ P^WNyHdZ«6R�T;eXU��1Û = h¬äpÃER�¬Z«SPheF°�Ã(R�WEe"_�R(YSa*U�Ã^²
÷�ø J�OnJ � ù
��
����	â�� ð Qwó��]ñ�ó	ñ����|ìU��ì2ë�ìn�6ê£�vù
þ_ð�ë^ó����"ë^êíìn����ê¦ñ�ó���ó����Àê¦ñËð
Ûïçg�6hY�f# £�E UZaZ°Z«{aZ_jw�q 7^ÿ Î ÿ q 7^ÿXÿ!Þ q 7^ÿXÿ Í;q 7^ÿXÿ�o ·beFdZREa*ªle"R(YS_^e"«S«S¬�«SP^eFWEU�ÃhTZY{P^WEeFW�_�TZY{PÏÃ�a"yVeF°�Ã(R�W(ej_ }R(YSa*UqÃ�c;e"_�PÏÃoyHW�a*ªÈel[XY{]XP^U�i;aZªle"Y�Uxi;PÏÃ(_^W�Y�cZR(YSa*Uva*W´yHW�a*ªÈeli;a*ª`e"Y�U�i;PÏÃE_^W�Y�cZR(YSa*UvR(aF[XP�R�TZP^W ³ Y{R�TegcZ«�eXU;UZY�UZ[fc;W�a*°Z«SP^ªf²ÕÛ�ÃbªgP^UXR(YSa*UZP�iPÃ(P�]FP^WEe"«	R(Y�ªgPÏÃb°;P�y�a*W�PFq�Û¸ç<�6hU�&#�W�P�«SYSPÏÃba*UpeF°�Ã(R�W(ej_�R(YSa*Um°X¬
i�W�a*c;cZY�UZ[yÃ(P^UXR(P^UZ_�PÏÃ^²���a ³ P�]FP^W�q�R�TZY�ÃgP^U;eF°Z«SPÏÃCÛïçg�6hY�f#ÒREa�[FP^UZP^W(ejR(P�eX°�Ã(R�W(e"_�REY{aZU�TZYSP^W(eFWQ_ÅTZYSPÏÃ
eFdZR(a*ª`e"R(YS_^e"«S«S¬F²6p2a*W\eNÃER�W�a*UZ[FP^W\eF°�ÃER�W(e"_�R(YSa*UwyHW(eFªgP ³ a*W¨wlÃ�dZ_�Tfe9Ã\R�TZPna*UZP ³ PoyzaX«{«Sa ³ Y�U��bÛ = hqä	qR�TZPAeFdZREa*ªle"R(YS_\[FP^UZP^W(ejR(YSa*U�a"yÀeF°�ÃER�W(e"_�R(YSa*UgTZYSP^W(eFWQ_ÅTZYSPÏÃ £ a*W$eF°�ÃER�W(e"_�R�i;a*ªle"Y�Ugi;PÏÃE_^W�Y�cZR(YSa*U�Ã�·>i;a*PÏÃ
UZaFRNÃEP�P^ªÈR(a�°;PfW�P^e"«SY�Ã(R(YS_pi�dZPlR(afR�TZPl«�eFWQ[FP £ Y�UK��UZYSR(P^·@Ã�c;e"_�Pla"yAc;aºÃ�Ã(Y�°Z«SP�eF°�ÃER�W(e"_�R@Ã�c;ej_�PÏÃ^²C�6a
d�Ã(Pna*d;Wbc�a ³ P^W�y4dZ«6eF°�Ã(R�W(e"_�R(YSa*UfªgP�R�TZa*i;aF«SaF[X¬Fq ³ Poy�P�P�«6R�T;e"R ³ PhT;e8]FPoR(alc;e^¬pR�TZPhc;W�YS_�P�a"y�«SaÎÃ(Y�UZ[R�TZP�eX°ZY{«SYSR�¬fR(ameFdZREa*ªle"R(YS_^e"«S«S¬p_�a*U�Ã(R�W(dZ_�RoeFUfeF°�Ã(R�WEe"_�R(YSa*UfTZYSP^W(eFW�_�TX¬F²
����� &�� ? ���! ���� �"�\�(DF�NGH��� ? �E� �F�EDF�NGH�����EG =  ? 3� ? ���E� = �1|����ED^D8� ? 3�� � �����(�"KnK^�����	������3� ��E�����$�! ��>� � ���!GH��3��6����������B

�/�



ÛnUZaFR�TZP^Wnc�aFY�UFRgY�ÃhR�T;e"RhR�TZP�Ã�c;P�_�Y'��_fc;W�a*c;P^WQR�¬va"yba*WQi;P^W�P�i�ªga*UZaXR(a*UZYS_meF°�Ã(R�W(e"_�R(YSa*UvTZYSP^W(eFW }
_�TZY{PÏÃn[XP^UZP^W(e"R(P�i~°X¬�Ûïç<�EhY�f#bq6e"«S«Sa ³ ÃheFU�P/�m_�YSP^UFRhcZ«�eFU~WQPr��UZP^ªgP^UFR8²Næhd;WQY�UZ[fR�TZY�ÃhWQPr��UZP^ªgP^UFR8qeFUpeF°�Ã(R�WEe"_�RkcZ«�eFU`_^eFUp°;PnPji;c;eFUZi;P�i�e"R%Ã�dZ_�_�PÏÃ�Ã(YS]FP�«S¬f«Sa ³ P^W>«SP�]FP�«�ÃA°X¬ °@´¶­J§;¯¢©�°«´F� a*c;P^W(ejR(a*W(Ã^²|p	d;W }R�TZP^W(ªwa*W�PFqVe"«�W�P^eji;¬�PÏÃ(R�eF°Z«SY�Ã�TZP�i¤_�aZUZi;Y{REY{aZU�Ãma"yoR�TZP�cZ«�eFU­eFWQPm[*d;eXW(eFUXR(P�P�i­UZaFRgR(a~°;Px]*YSaF«�e"R(P�i
eFUX¬�ªwa*W�Phi�d;WQY�UZ[vW�Pr��UZP^ªgP^UXR^²mSoUXyzaZW�R�d;U;e"R(P�«S¬Fq	R�TZY�ÃÙwXY�UZi~a"ykW�Pr��UZP^ªgP^UXRn_^eFU;UZaFRh°�Plc;P^WNy�a*W(ªgP�i
y�a*WÙ�bÛ = hqä } Ã(R�¬Z«SP�eF°�ÃER�W(e"_�R(YSa*U�Ã8²o#?Ã�c;P�_�Y�e"«S«S¬Fq>R�TZP^W�PlY�ÃlUZa�i;Y�W�P�_�Rg_�a*W(WQPÏÃ�c;a*UZi;P^UZ_�Pf°;P�R ³ P�P^U�R�TZPeF°�Ã(R�W(e"_�Rba*c�P^W(e"R(aZW(ÃbeFUZi�_�a*UZ_^WQP�R(Pha*c�P^W(e"R(aZW(Ã^²6=\aZU�Ã(P�Ç�dZP^UXR(«S¬Fq	eFU�eF°�ÃER�W(e"_�RbcZ«�eFUx_^eFU;UZaFRA°�P §Ãí^�©�§:´b¬/§r¬ REaÆ°�P�_�a*ªgP�ev_�aZUZ_^W�P�R(PfcZ«�eXU	²���a ³ P�]FP^W�q�R�TZP�ªle"Y�U�yHd;UZ_�R(YSa*U�a"ynR�TZPfeF°�Ã(R�W(ej_�RwcZ«�eFU�Y�Ãªle"Y�UXR�e"Y�UZP�i6q;U;eFªgP�«S¬gR�T;e"R$R�TZP�a*W�YS[FY�U;e"«�c;WQa*°Z«SP^ªÜY�Ã>i;P�_�a*ªlc;aºÃ(P�imY�UXR(a@Ã(P�]FP^WEe"«ËÃ�ªle"«S«SP^W�Ã�d;°;c;W�a*° }
«SP^ª
Ã ³ TZYS_ÅT�_^eFd�Ã(PÏÃbR�TZPgªle"Y�UfW�P�i�dZ_�R(YSa*U�Y�UPÃ(P^eFWQ_ÅT	²

÷�ø J�OnJ ã âãVaç�ð��-�-�;ë^êíìn���²þU�§ðÏñ��|ð ñ3��ó��ÀêB�D�"!\�m�§ðGñ8�+þU�§ðÏñ��¤ï�ñ3�§ð�ìn�6êB�D� �-�#�Áù �-��ð�ì)��ò
�bTZPbc;W�PÏÃ(P^UXR(P�i �1Û = h¬äleFc;c;W�a*ej_ÅT�d�Ã(PÏÃ$Pji�c�P^W�YSP^UZ_�PbR(aoY�ªlc;W�a"]FPkc;WQa*°Z«SP^ª Ã(aF«S]*Y�UZ[�qºÃ(Y�ªgYS«�eFW$R(a-Ã(P�] }
P^W(e"«6eFc;c;WQa*e"_�TZPÏÃVyHW�a*ªrªlej_ÅTZY�UZPh«SP^eFWEUZY�UZ[2q�ªgaÎÃ(RE«{¬`yHW�a*ªÒPji;cZ«�eFU;e"R(YSa*U } °;eÙÃ(P�iv«{P^eXW(UZY�UZ[ £ ¼vYSR(_ÅTZP�«S«
P�Rme"«�²�q 7^ÿ ÎKÆ · ænP�$Xa*UZ[ Gô¼vaZa*UZP�¬Fq 7^ÿ Î/Æ ·�q�_^eÙÃ(P } °;e9Ã(P�iÁW�P^e9Ã(a*UZY�UZ[ £�E aF«SaZi�UZP^W�q 78ÿ Î Þ5· äZ_�T;eFU�w2q
7^ÿ ÎK� · ÛA«SR�TZaHq G�"�PÏÃ�Ã^q 7^ÿXÿ � · E aF«Sa*i�UZP^W�q 7^ÿXÿ ÍF·oa*WgeFU;e"«SaF[XY{_^ej«´c;WQa*°Z«SP^ª�ÃEaF«S]*Y�UZ[ £ =�eFW(°;aZUZP�«{«�q7^ÿ ÎKÆ · Ú$P�«{aºÃ(a	Gß=beXW(°;a*UZP�«S«�q 7^ÿ ÎFÎ ·�²6�bTZP�°;eÙÃ(YS_hYSi;P^e9Ãh°;P^TZY�UZivPji;cZ«�eXU;e"R(YSa*U } °;e9Ã(P�i�«{P^eXW(UZY�UZ[�eFUZi_^e9Ã(P } °;eÙÃ(P�i�a*WoeFU;e"«SaF[XY{_^ej«JW�P^eÙÃ(a*UZY�UZ[�eXW�Pn]FP^W�¬�ªgdZ_�T�W�P�«�e"R(P�i6²���TZPh_�a*ªlªwa*Up[Fa*e"«Äa"yJR�TZPÏÃ(PleFc }
c;W�a*ej_ÅTZPÏÃ�Y�Ã�R(ane8]FaFYSihc;W�a*°Z«SP^ª Ã(aX«{]ZY�UZ[oy4WQa*ª Ã(_^W(ejR(_ÅToY�UlÃ(YSR�d;e"REY{aZU�Ã ³ TZYS_�TgT;e^]XPke"«�W�P^e"i;¬naZ_�_^d;W(W�P�iY�UpR�TZPnc;e9Ã(R^²|#$i;cZ«�eXU;e"R(YSa*U�Ã £ Y�²MPF²$c;W�aZa"y�Ã\a*W�%(d�Ã(R(Y'��_^e"R(YSa*U�Ã�·keXW�PA_�aZU�Ã(R�W(dZ_�R(P�i`y�a*W1Ã�dZ_�_�PÏÃ£Ã�y4dZ«XÃ(aX«�d }
R(YSa*U�Ãne"«�W�P^e"i;¬�wZUZa ³ Uf°F¬pR�TZPlÃ(¬�ÃER(P^ªf²�hHUfPji;cZ«�eFU;e"R(YSa*U } °;eÙÃ(P�i~eFc;c;W�a*e"_�TZPÏÃ^q;R�TZPÏÃ(PhPji;cZ«�eFU;e"R(YSa*U�ÃªgaÎÃER(«S¬�_�a"]FP^WoR�TZP ³ TZaF«SPmc;W�aZ°Z«{P^ª Ã(aX«{]ZY�UZ[�c;W�aZ_�PÏÃ�Ã £ p$Y¾w"PÏÃ^q|�AeXW�R^qnG���YS«�Ã£Ã(a*U	q 7^ÿ O/� · ¼va*aZUZP�¬Fq
7^ÿ ÎXÎ · E eFªg°;T;eFªlc;ejR(YHG E P�i�eFW�q 7^ÿXÿ�o ·�q�°;dZRl_^eFU�e"«�Ã(a�W�P�«�e"R(PpR(avR(a~c;W�a*°Z«SP^ª ÃEaF«S]*Y�UZ[ ®Ãª8À8´ ±:­£ = aºÃ(P^U*°Z«SaZa*ª G ç6e"Y�W�i6q 7^ÿ Î/Æ · ç6e"Y�W�i6q = aÎÃ(P^UZ°Z«{aZa*ªfq Gô��P ³ P�«S«�q 7^ÿ ÎKÆ ·�a"y�Ã(a*ªwPPÃ�ªle"«S«SP^W�ÃEY{Ã�Pa*W`P�]FP^U�R(a{Ã(Y�UZ[F«SP~i;P�_�Y�Ã(YSa*U�Ã ³ YSR�TZY�U�R�TZP~c;W�a*°Z«SP^ª Ã(aX«{]ZY�UZ[¤c;W�aZ_�PÏÃ�Ã £ ¼vY�UFR(aZU	q 7^ÿ ÎXÎ · ¼vY�UFREa*UP�RAe"«�²�q 7^ÿ Î ÿ ·�²$#$i;cZ«�eFU;e"R(YSa*U } °;e9ÃEP�iÆeXc;c;W�a*e"_�TZPÏÃ �8§;´1§;¯º¿K÷ °&%j§ R�TZPh_�a*U�ÃER�W(dZ_�R(P�ixPji�cZ«�eFU;e"REY{aZU�ÃAi�d;W }Y�UZ[v«{P^eXW(UZY�UZ[Æ°X¬vPji*REP^U�Ã(YS]FP�d�Ã(Pla"ybR�TZPpe^]"e"YS«�eF°Z«SPfi;a*ªle"Y�Uew*UZa ³ «SP�i;[FPfeFUZiyÃ(REa*W�PlR�TZPpW�PÏÃ�dZ«SRgY�Uef_�aZUFR�WQaF«VW(dZ«SP £ ¼�Y�UXR(a*U	q 7^ÿ ÎFÎ ·oaZW@Ã(_�TZP^ªle £ ¼�aZa*UZP�¬ÚG ænP�$Fa*UZ[�q 7^ÿ Î/� ·�²)hHU�_^e9Ã(P } °;eÙÃ(P�iËWQP^e }Ã(a*UZY�UZ[qÃ(¬�ÃER(P^ª
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Ã�e�i;P^cZR�T } ��W(ÃERmYSR(P^W(ejR(YS]FP } i;P�P^c;P^UZY�UZ[ Ã(P^eFW�_�T ÃER�W(e"R(P�[X¬ £�E a*WNy(q 7^ÿ ÎK� eF·�²��ba ³ P�]FP^W�q ³ PÃ(R�WQa*UZ[F«S¬�°�P�«SY{P�]XP�R�T;e"R\R�TZPÙ�bÛ = h¬ä�eF°�ÃER�W(e"_�R(YSa*U�ÃbeFWQPhe"«�Ã(am°;P^UZPr��_�Y�e"«Äy�a*W\aFR�TZP^W\c;W�aZ°Z«{P^ª Ã(aF«S]FP^W5Ã
d�Ã(Y�UZ[±°;e"_jw ³ eFW�i } _�T;e"Y�UZY�UZ[�qgªgP^eFU�Ã } P^UZiÒeFU;e"«S¬�Ã(Y�Ã�aZW�UZa*UZ«SY�UZP^eFWvc;eFW�R(Y�e"« } a*WQi;P^W�cZ«�eFU;UZY�UZ[�² Û�Ã
Ã�TZa ³ UxY�U £ Ú$P�«SaÎÃ(a	G ÅV«S¬ZR�TZPFq 78ÿFÿ�o ·�q2R�TZP^W�PgY�Ã�UZaXRna*UZPga*cZR(Y�ªle"«VcZ«�eFU;UZY�UZ[�Ã(R�W(ejR(P�[F¬F²¸ænY'q6P^W�P^UXRcZ«�eFU;UZY�UZ[NÃ(R�W(e"R(P�[FYSPÏÃ�d�Ã�d;e"«S«{¬gW�P�«S¬ha*U�i;Y'qÀP^WQP^UFR�_�a*ªlªgYSR�ªwP^UFR�ÃÄi�d;W�Y�UZ[@Ã(P^eFW�_�T	²a#>e"_ÅTcÃ(R�W(ejR(P�[F¬b_^eFU
°;Phd�ÃEP�y4dZ«6Y�Upa*UZPni;aZªle"Y�Uf°;dZRbªle8¬m°;P ³ a*W(ÃEPAY�UpaFR�TZP^W5Ã^²$�ba ³ P�]FP^W�qXy�a*W\ªgaÎÃ(R�Ã(P^eFW�_�TÝÃ(R�W(ejR(P�[FYSPÏÃ^qR�TZPb«SP^UZ[FR�Tla"y6R�TZP�Ã�TZa*WQR(PÏÃ(RVc;aºÃ�Ã(Y�°Z«SP@Ã(aF«�dZR(YSa*Upd�Ã�d;e"«S«S¬mi;P�R(P^WEªgY�UZPÏÃkR�TZPAeFªga*d;UXRVajyvÃEP^eFW�_�T ³ TZYS_ÅTY�Ã®WQP�Ç�dZY�W�P�i6²6hNU��bÛ = hqä	q2R�TZP ³ TZaF«SPlÃ(P^eFW�_�Tmc;WQa*°Z«SP^ªÂY�Ãoi;P�_�a*ªlc;aºÃ(P�ifY�UFR(a�Ã(P�]FP^W(e"«]Ã�d;°;c;W�a*°Z«SP^ª
Ã
³ TZYS_�T�e"«S«Sa ³ Ã�TZa*W�R-Ã(aF«�dZR(YSa*U�Ã^²6=´a*U�Ã(P�Ç;dZP^UFR(«S¬Fq2R�TZY�Ã½wXY�UZi�a"yVc;W�a*°Z«SP^ªri;P�_�aZªlc;aÎÃEY{REY{aZUpÃ�TZa*dZ«Si�°;P
a"yVd�Ã(Poy�a*WbªgaÎÃEROÃEP^eFW�_�TÝÃ(R�W(e"REP�[FYSPÏÃ^²
¼va*WQP�a�]XP^W�q ³ PfR�TZY�U�w�R�T;e"RgR�TZPpY{i;P^eÆa"y®W�P^e9ÃEa*UZY�UZ[vy4WQa*ª eF°�Ã(R�W(ej_�Rh_^e9Ã(PÏÃ8q�yzaZW(ªgdZ«�ejR(P�i�Y�U�e

_�a*ªlcZ«SP�R(P�«S¬~UZP ³ R(P^W(ªwY�UZaX«{aX[F¬vR�T;eFUfR�TZP�[ZW�a*d;UZi�Ã�c;e"_�P ³ YS«S«ke"«�Ã(a�°�Pld�Ã(P�y4dZ«�y�a*WoaFR�TZP^W&wXY�UZiËÃha"yc;W�a*°Z«SP^ª Ã(aX«{]ZY�UZ[PÃ�dZ_�T�e9Ãoi;PÏÃ(YS[*Uxa*WbªgaZi;P�« } °;e9Ã(P�i~i;Y�e"[ZUZaÎÃ(Y�Ã^²�p2a*Woªga*i;P�« } °;e9ÃEP�i�i;Y�e"[ZUZaÎÃ(Y�Ã^q ³ PT;e8]FPVi;P�]XP�«{aZc;P�imeFUgeFc;c;WQa*e"_�T £ ��P ³ Ã�Gs"�PÏÃ�Ã^q 7^ÿFÿ Í · Å>P^W�[*ªleFU;U	qH��P ³ Ã^q!G!"ÁYS«¾w"PFq 7^ÿFÿ�o ·XÃ(Y�ªgYS«�eFWR(a��bÛ = h¬ä	²<�bTZPgi;a*ªle"Y�Uxi;PÏÃ(_^W�Y�cZR(YSa*U�Ã�_�a*U�Ã(Y�Ã(Roa"ykepªga*i;P�«$ajykelR(P�_�T;UZYS_^e"«1Ã(¬�Ã(R(P^ªæyzaZW ³ TZYS_�Tvei;Y�e"[*UZaÎÃEY�ÃpT;e9ÃgR(a�°�Ppyza*d;UZi6²�h4Rgi;PÏÃ(_^W�Y�°;PÏÃlR�TZP�°�P^T;e^]ZYSa*Wga"yoP^e"_ÅT�P�«SP^ªgP^UXR�eFW�¬�eXUZi�_�a*ª`c;aÎÃ(P�i
_�a*ªlc�a*UZP^UXRkajy�R�TZP�Ã(¬�ÃER(P^ªÜe"R\i;Y'q6P^W�P^UXRk«SP�]FP�«�ÃbajyJeF°�Ã(R�WEe"_�R(YSa*U	²læhd;W�Y�UZ[lªga*i;P�« } °;e9ÃEP�ifi;Y�ej[*UZaÎÃ(Y�Ã^q
R�TZP�°�P^T;e8]*YSa*W�a"y�R�TZPvR(P�_�T;UZYS_^e"«NÃE¬�Ã(REP^ª Y�ÃqÃ(Y�ªgdZ«�ejR(P�i¿eFUZi¿e�c�aÎÃ�Ã(Y�°Z«SP�y4eFdZ«SR�¬Á_�a*ªlc�a*UZP^UFRfY�Ã
Ã(P^eFWQ_ÅTZP�i ³ TZYS_�Tv_^eFUv_^eFd�ÃEP�R�TZP�aZ°�Ã(P^W�]FP�i�Ã(¬;ªlcZR(a*ª Ã^²mS-Ã(Y�UZ[�eF°�Ã(R�W(e"_�Ro_^e9Ã(PÏÃ^q	R�TZY�ÃlÃ(P^eFW�_�Tf_^eFU°;PnW�P�i�dZ_�P�i�eFUZi`y�a*_^d�Ã(P�ipa*UXR(ah_�aZªlc;a*UZP^UXR�Ã ³ TZYS_ÅTfT;e8]FPA°�P�P^Umej«�WQP^e"i;¬li;P�y�P�_�R £ Y�U`aFR�TZP^W?Ã(Y�ªgYS«�eFWªle"_�TZY�UZPÏÃ�·oeFUZi ³ TZYS_ÅTxeFW�Pn_�a*U�ÃEP�Ç�dZP^UXR(«S¬�ªga*W�Pn«SY¾w"P�«S¬�REaw°�Phi;P�y�P�_�RAY�UxUZP ³ Ã(YSR�d;e"R(YSa*U�Ã8²
ã�ù$>4s +$QÕR/Q6\/G[û�M<\!ü
p�dZR�d;W�PAW�PÏÃ(P^eXW�_ÅT ³ YS«S«	Y�UX]FPÏÃ(REY{[Ze"R(Pb[FaZe"« } i;Y�WQP�_�R(P�i�c;W�aZ_�P�i�d;W�PÏÃ>yza*W>W�Pr��UZP^ªgP^UXRsÃ�dZ_ÅT`e9Ãk°;e"_jw ³ eXW�i }i;Y�W�P�_�R(P�iyÃEP^eFW�_�Tfa*WoUZa*U } «SY�UZP^eFWgc;eFW�R(Y�e"«�a*W�i;P^WocZ«�eFU;UZP^W(Ã £ Ã(P�P
Ã(P�_�R(YSa*U O ² o ·�²�Ûoi;i;Y{REY{aZU;e"«S«{¬Fq$ªgaZW�PPji;c;P^W�YSP^UZ_�P�ªgd�Ã(R\°;Pn[*ejY�UZP�i ³ YSR�Tpe"i;i;YSR(YSa*U;e"«6i;aZªle"Y�U�ÃbeFUZimi;Y'q6P^W�P^UXRbW�P^c;W�PÏÃ(P^UXR�e"R(YSa*U�Ã\a"y6R�TZP^ª�²p�d;WQR�TZP^W(ªga*WQPFq ³ P ³ YS«S«keji;i�W�PÏÃ�ÃnR�TZPgi;P�]FP�«Sa*c;ªgP^UXRhajy´TZYS[*TZ«S¬~P/�m_�YSP^UXR�W�P�R�WQY{P�]"e"«Ve"«S[Fa*WQY{R�T;ª
ÃoyzaZWeF°�Ã(R�W(e"_�Ro_^e9Ã(PÏÃ^²fÛ�ÃÙ��eF°Z«SP O Ã�TZa ³ Ã^q2R�TZPlW�P�R�WQY{P�]"e"«VªgP�_�T;eFUZY�Ã�ª�T;e9Ãhe�Ã(R�W�aZUZ[mY�UK��dZP^UZ_�Ppa*UxR�TZP
e"_�TZYSP�]FP�i�Ã�c;P�P�i�d;c	²�#$]XP^UfY}ykR�TZP�«SY�UZP^eXWnW�P�R�W�YSP�]�ej« ³ PgT;e8]FPhc;W�PÏÃ(P^UXR(P�ivR�d;W(UZP�ixa*dZRAREa�°�P�c;W�P�R(R�¬[FaZa*i6q ³ PnPji;c;P�_�RoeldZR(YS«SY{R�¬vc;W�a*°Z«SP^ª £ ¼vY�UFREa*U	q 7^ÿFÿ�Þ ·$R(a`a*_�_^d;W ³ TZP^UfR�TZP@Ã(YSÃ�P�a"yJR�TZPn_^e9Ã(P } °;e9Ã(P[*W�a ³ Ã8²�p�d;W�R�TZP^W(ªga*W�PFq6ep[Xa*aZiyÃ(P�«SP�_�R(YSa*U�c;W�aZ_�P�i�d;W�Pgy�a*WneF°�Ã(R�WEe"_�RA_^eÙÃ(PÏÃ@Ã�TZa*dZ«Si�e"«�Ã(a�d�Ã(P�Ã(aZªgPy�P�P�i�°;e"_JwËy4WQa*ª R�TZP~c;W�a*°Z«SP^ª Ã(aX«{]XP^WlR(a�P�]�e"«�d;e"R(P�R�TZP�«SP^eFW(UZP�i±eF°�ÃER�W(e"_�Rl_^eÙÃ(PÏÃ�°;e9Ã(P�i�a*U�R�TZP
Ã�c�P�P�i�d;c~R�TZP�¬v_^eFd�ÃEPF²C�bTZY�Ã ³ a*dZ«Si~P�«SY�ªgY�U;e"R(Pfd;U*°�P^UZPr��_�Y�ej«b_^e9Ã(PÏÃna*WneX°�Ã(R�W(e"_�RnaZc;P^W(e"REa*W(Ã�y4W�aZªR�TZPl_^eÙÃ(P } °;e9Ã(Pga*WoR�TZPpeF°�Ã(R�W(ej_�R®c;W�aZ°Z«{P^ª Ã(aF«S]ZY�UZ[vi;a*ª`e"Y�U	² p$Y�W5Ã(R^q	Pji;c;P^W�Y�ªgP^UXR�Ã ³ YSR�Txi;Y'qÀP^WQP^UFRY�UZi;Pji*Y�UZ[�eFUZi�WQP�R�W�YSP�]�e"«$ªgP�_�T;eFUZY�Ã�ª
ÃnT;e8]FP®WQP�_�P^UFR(«S¬fY�UZi;YS_^e"R(P�ivR�T;e"R�R�TZY�ÃbY�Ã®c�aÎÃ�Ã(Y�°Z«SPF²
p	d;W�R�TZP^W(ªwa*W�PFq"R�TZP�Ã�c;P�P�i�d;cp_^eXd�Ã(P�im°X¬men_�a*ªg°ZY�U;e"R(YSa*U`a"y	i;YÜq6P^W�P^UXRbeFc;c;W�a*ej_ÅTZPÏÃ�Ã�dZ_ÅTpe9Ã\eF° }

Ã(R�WEe"_�R(YSa*UpeFUZifPji�cZ«�eFU;ejR(YSa*U } °;e9Ã(P�ix«{P^eXW(UZY�UZ[ Ã�TZaZdZ«{i�°�Phe"i;i�W�PÏÃ�ÃEP�i6²$"ÁY{R�TZY�U�R�TZPÙ�bÛ = hqä } Ã(¬�Ã(R(P^ª
�FÎ



eFU`Pji�cZ«�eFU;e"REY{aZU } °;e9Ã(P�if_�a*ªlc�a*UZP^UXRVy�a*W�_^e9Ã(Po[FP^UZP^W(e"«SYSÃ^e"R(YSa*UpY�Ã¨Ã(REY{«S«6c;W�PÏÃ(P^UXR £ Ã(P�Pfp$YS[*d;W�PnÍF·�q*°;dZR
³ e9ÃkUZaFRbd�Ã(P�i`y�a*W>R�TZPAPji;c;P^WQY�ªwP^UFR�Ão°;P�_^eFd�Ã(PnR�TZP®cZ«�e"Y�UfeF°�Ã(R�W(e"_�R(YSa*UgYSR�ÃEP�«�yVT;e"ipR(agP�]�e"«�d;e"REP�i6²6hHUy4d;WQR�TZP^WoPji�c�P^W�Y�ªgP^UXR�Ã^q6eF°�Ã(R�W(e"_�R(YSa*U	q2Pji�cZ«�eFU;ejR(YSa*U } °;e9Ã(P�i~«SP^eFWEUZY�UZ[veFUZivR�TZPhY�UXR(P�[*W(ejR(YSa*Uxa"yk°;aFR�T
T;e9ÃoR(a�°�Ple"i;i�W�PÏÃ�Ã(P�iv_�a*ª`c;W�P^TZP^U�Ã(YS]FP�«S¬F²Ù�bTZY�Ã ³ YS«S«VTZa*c;P�yHdZ«S«S¬~«SP^e"ivR(amep°;P�R(R(P^Wnd;UZi;P^W5Ã(R�eFUZi;Y�UZ[a"y$R�TZPni;Y'qÀP^WQP^UFR�Ã(R(P^UZ[*TXR�Ã\R�TZPÏÃ(PgªgP�R�TZaZiËÃAT;e8]FPF²
Û�Ã�efªgaZW�Pl«Sa*UZ[ } R(P^WEªÊW�PÏÃ(P^eXW�_ÅTÆ[Fa*e"«�qa�bÛ = hqä } «SY¾w"PveFc;c;W�a*e"_�TZPÏÃ@Ã�TZa*dZ«Si�°;Ppi;P�]FP�«Sa*c;P�i­eXUZi

P�]�e"«�d;e"REP�ify�a*W>aFR�TZP^W�wFY�UZiËÃoa"yJc;W�aZ°Z«{P^ª Ã(aF«S]ZY�UZ[lR�e9Ã¢wºÃsÃ�dZ_�Tfe9Ã\_�a*UK��[*d;W(e"REY{aZUfeFUZifi;PÏÃ(YS[*Upa*W�q;e9Ã
e"«�W�P^e"i;¬PÃ(R�eFW�R(P�i6qXy�a*W\ªga*i;P�« } °;e9ÃEP�i�i;Y�e"[ZUZaÎÃ(Y�Ã^²
ù
���l��ì ì ð ñ��n�~ñ���ñ)��ë�ð�bTZPheFdZR�TZaZW(Ã ³ eXUFR\R(agR�T;eFU�wâÛA[*U;eXW6ÛneFªgaZi;R^q,$*e"Y�ªgP =beFW(°�a*UZP�«S«�q1�$e"i�W(e"YS[)=�d;U;UZY�UZ[ZT;eFªfq�ä;d;° }°;eFW(e"a E eFªg°;T;eFª`c;e"R(Y�q$¼vYS_ÅT;e"P�«�¼�² = Y{_�TXR(P^W�qE¼ÆeXU*dZP�«�etÚ$P�«SaÎÃ(a�qVeÙÃ ³ P�«S«be9ÃleFUZi­e"«S«bªgP^ªg°;P^W(Ãa"yna*d;WmWQPÏÃ(P^eFW�_�T�[*W�a*d;c�y�a*Wlª`eFUF¬�TZP�«�cXy4dZ«oi;Y�Ã(_^d�Ã�Ã(YSa*U�ÃveFUZi�y�a*WlW�P^ªleXW¨wÎÃ`a*U�P^eFW�«SYSP^Wp]FP^W(Ã(YSa*U�Ã
a"yAR�TZY�Ãlc;eFc�P^W�²��$eXW�R(YS_^dZ«�eFW�«S¬Fq ³ P ³ eFUXRnR(axR�T;eFU�w��$e"i�WEe"YS[�=bd;U;UZY�UZ[*T;eFª yza*W�_^eFW�P�yHdZ«S«{¬�c;W�aZa"y }
W�P^e"i;Y�UZ[�R�TZP�W�P�_�P^UXRn]FP^W(Ã(YSa*Uxa"y\R�TZP�c;eXc;P^W�²�"�PweXW�Ple"«�Ã(af[*W�P^e"RE«{¬fY�UZi;P^°ZR(P�i�R(afR�TZP�eXUZa*UF¬;ªga*d�Ã
$/Û�h = W�P�]ZY{P ³ P^W(Ã ³ TZahTZP�«�c;P�ifR(a@ÃEY{[ZUZYÜ��_^eXUFR(«S¬lY�ªlc;WQa�]XPkR�TZPAc;eFc;P^W�²6�bTZY�ÃkW�PÏÃEP^eFW�_�T ³ e9ÃVc;eXW�R(Y�e"«S«S¬y4d;UZi;P�i�°F¬xR�TZPC=\a*ªlªgY�Ã�ÃEY{aZU�ajyVR�TZPC#Vd;W�a*c�P^eFU�=\a*ªlªgd;UZYSR(YSPÏÃ £ #ßä�� = hU�Ò_�a*UXR�W(e"_�Rf� Æ Í �K� q�R�TZPhY� = #6= Ûæc;WQa/%�P�_�R�·�² �bTZPlc;eFW�R�UZP^W(Ãnajy hY� = #E=�ÛÂeFW�P ÛA_jwZUZa¯äZa"y�R £ c;W�Y�ªgPl_�a*UXR�W(ej_�R(a*W�qbp�W(eXUZ_�P^·�q
R(P�_:hHU;UZa £ Õ P^W(ªleFUX¬�·�q8hHWQY�Ã�T�¼vP�i;YS_^e"«�äZ¬�Ã(R(P^ª
Ã £ hHW�P�«�eFUZi�·oeFUZifR�TZPmSoUZYS]FP^W(Ã(YSR�¬majy E e"Y�Ã(P^W5Ã(«�eFdZR(P^W(U£ Õ P^WEªleFUX¬�·�²

Ú e�Þ6Ø�ØAÙ8Ý
�bTZY�Ã�ÃEP�_�R(YSa*Uf_�a*UXR�e"Y�U�ÃbR�TZPhc;W�a*ajy ÃbajyJR�TZPn]"eFW�YSa*d�Ão«SP^ªlªleleFUZixR�TZP�a*W�P^ª Ã^²
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£ L �87/�;9:9:9���ý �*²a=´a*U�Ã(P�Ç;dZP^UFR(«S¬FqZy�a*WE( � 3 ( Ýï 5 ~ õ 5 �f�8� �¥Ë+.l � TZaF«SiËÃ\R�T;e"R�( � ý D

�A * ( £ DedA ·�²$��a ³ q
³ Pn_^eFUl_�aZUZ_�«�dZi;PgR�T;ejR ���Kéºê\D�Y�Ã�Pji*R(P^UZi;P�iv°F¬�x �ï K z e9Ã\y�aF«S«Sa ³ Ã^²�äZY�UZ_�P ( £ D dÇ^È üÃÉ zºÊ ·

� Ëþ��Í ( £ D dÇ^È ü Ê ·TZaF«SiËÃleFUZi�R�T;e"RÄ�f�8� � Ëþ L!( � eFUZi £ ( � ý D �Ç8È¾ü Ê · * ( £ D dÇ^È ü Ê ·�q ³ Pl_^eFU�Y�ª`ªgP�i;Y�e"R(P�«S¬~y�aF«S«Sa ³ R�T;e"R
£ ( � ý D �Ç^È¾üjÉ zºÊ ·

� Ëþ�1Í £ ( � ý D �Ç^È¾ü Ê ·�²$=\a*U�Ã(P�Ç;dZP^UXR(«S¬Fq0� £ x � z �:9:9;91� x �ï � x �ï K z · � ( Ýï K z � Î ï K z ¤ Lt���/é¥ê(D ³ Y{R�T( Ýï K z 3 ( � eFUZi`Î ï K z £ ù;· 3 Î ï £ ù;· 3 Î £ ù;·oy�a*WfùTL �87/�;9:9;9�� ñb�leFUZi�Î ï K z £ ñÙ� 7 · 3 Î £ ñ;·�²mäZa�qR�TZPnY�UZi�dZ_�R(YSa*UvTF¬;c;aXR�TZPÏÃ(Y�ÃbY�Ã\yHdZ«Ü��«S«SP�ivy�a*W�ñ&� 7 ²6��TZP^W�P^°F¬FqZYSRbY�Ã¨Ã�TZa ³ UpR�T;e"R � � Y�ÃAW�P�R�d;W(UZP�i�°X¬�bÛ½Å ä	²m>
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n `rØnÕ�ßba�Ô `rÑVÝ	à�Þna+\�×Da(Ø�Ô
�bTZY�ÃPÃ(P�_�R(YSa*U [FYS]FPÏÃpR�TZP�_�a*ª`cZ«{P�REP�i;Pr��UZYSR(YSa*U a"yhR�TZP�c;WQa*_�PÏÃ�ÃfcZ«�eFU;UZY�UZ[­i;a*ª`e"Y�U­d�Ã(P�iÁY�U�R�TZP
P^ªlcZY�W�YS_^e"«�P�]�e"«�d;e"REY{aZU	²à�bTZY�Ãoi;Pr��UZYSR(YSa*Uf_�a*U�ÃEY�ÃER�ÃAajy�R�TZP ®r³/´1®;¯º§;©�§ó±0¯¥³8¦j÷ú§^� ­J³/÷úø;°@´X�)¬/³F� ¿/°«´ q�R�TZP¿8¦J­J©�¯¥¿/®;©^±0¯¥³8¦j÷ú§8��­J³/÷úø;°@´X�Ù¬/³F� ¿/°«´ qFeFUZigR�TZP �^§:´1§;¯¢°«®�¿8¦J­J©�¯¥¿/®;©�°@³K´)©«ª8§r³/¯�¦ ²�#>e"_�Thc;W�a*°Z«SP^ª Ã(aF«S]*Y�UZ[
i;a*ªlejY�UxY�Ãhi;PÏÃE_^W�Y�°;P�i�°F¬ve�Ã(P�Rnajy §j­r­j§:´1©�°«¿/÷�­j§:´b©�§:´b®¢§Ã­ q�eÝÃEP�RAa"y ³r±Á§;¯¥¿/©�³/¯ ¬/§j­j®:¯r° ±0©�°@³K´�­ q6eFUZi~e
Ã(P�Roa"y ­j©�¿/©�°@®po�³/¯¢´`¯¢À^÷ú§j­ ²�Ûo«{«$i;PÏÃE_^W�Y�cZR(YSa*U�Ãny�aF«S«Sa ³ R�TZPÄ� =\ö ç ö Õ _�a*UF]XP^UFR(YSa*U�Ãoy�a*W�i;PÏÃ(_^W�Y�°ZY�UZ[
c;W�P�i;YS_^e"R(PÏÃ £ c;W�Pr�1i±UZaFR�ejR(YSa*U�y�a*WfªgaÎÃER�c;W�P�i;YS_^e"R(PÏÃ�q�Y�UK�1i¿UZaFR�e"REY{aZU�y�a*W�Ã(a*ªgP~°ZY�U;eFW�¬±°;dZYS«SR }
Y�U�c;WQP�i;Y{_^ejR(PÏÃ�·�q$]"eFW�Y�eF°Z«SPÏÃ £ ÃER�eFW�R(Y�UZ[ ³ YSR�T�eFU~d;c;c�P^W } _^e9Ã(Pf«SP�R(REP^W(·�q�_�a*U�Ã(R�eXUFR�Ã £ Ã(R�eXW�R(Y�UZ[ ³ YSR�T�e«Sa ³ P^W } _^e9Ã(Ph«SP�R(REP^W(·�q	eFUZi~W(dZ«SPÏÃ £ d�Ã(Y�UZ[ » } e9ÃoY�ªlcZ«SY{_^ejR(YSa*UyÃE¬�ªg°;aX«�·�²&�bTZPgd;UZi;P^W(Ã(_�a*W�P
Ã(¬;ªg°;aF« £ ·i;P^UZaFR(PÏÃheXU�eFUZa*UX¬;ªga*d�Ão]�eFW�Y�eF°Z«SPFqÄYz²¹PF²hel]"eFW�Y�eF°Z«SP ³ TZYS_�TxY�ÃnaZUZ«{¬~d�Ã(P�iva*UZ_�PleFUZi ³ TZYS_ÅTÆY�ÃhUZaXR[FYS]FP^U�evU;eFªgPF²`ÛA«S«AeXUZa*UF¬;ªga*d�Ãg]"eFW�Y�eF°Z«SPÏÃ�eXW�Pmi;Y'q6P^W�P^UXR^²���TZP�c;W�P�i;YS_^e"R(PÏÃ » 3 qEò 3 q¾mnq 3 mnq
q q�eXUZi 3 q eXW�Pmd�Ã(P�i�eÙÃ�°;dZYS«SR } Y�U�c;W�P�i;YS_^e"R(PÏÃlc;W�a"]*YSi;P�i�°X¬�� =\ö ç ö Õ eFUZi�eFW�PgR�TZP^W�P�y�a*W�PmUZaXR
i;Pr��UZP�i�TZP^WQPF²6�bTZPÏÃ(Pgc;W�P�i;YS_^e"R(PÏÃAT;e8]FPnR�TZPnaZ°F]ZYSa*d�Ã¨Ã(P^ªleXUFR(YS_ÏÃ^²Õp�d;W�R�TZP^WEªga*W�PFqXR�TZP °¾­ c;W�P�i;YS_^e"R(P
Y�ÃAd�Ã(P�ifR(a�_�a*ªlc;dZR(PhegªlejR�TZP^ªle"R(YS_^e"«2Pji�c;WQPÏÃ�Ã(YSa*UfeFUZifR(age9Ã�Ã(YS[*UpR�TZP®W�PÏÃ�dZ«{R�R(a�e�]�eXW�Y�eF°Z«SPF²à�bTZY�Ã
c;W�P�i;YS_^e"R(P�Y�Ã®e"«�Ã(apc;W�a"]*YSi;P�i�eÙÃAe
Ã(R�eXUZi�eFW�if°;dZY{«SR } Y�U~c;WQP�i;Y{_^ejR(P�°X¬o� =\ö ç ö Õ ²=´a*UZ_^W�P�R(PleFUZi�eX°�Ã(R�W(e"_�RnaZc;P^W(e"REa*W(ÃheFW�P`i;PÏÃ(_^W�Y�°;P�i­°X¬vR�TZP o } eFWQ¬�c;W�P�i;YS_^e"R(P ³r±�§:¯¥¿/©�³/¯ ²)�bTZP��W(Ã(RVeXW�[*d;ªgP^UXR^Ã�c;P�_�Y'��PÏÃVR�TZPbU;eFªwP´eXUZi�R�TZP´c;eXW(eFªgP�R(P^W5Ã�a"y	R�TZP\a*c;P^WEe"R(a*W�q8R�TZPsÃ(P�_�a*UZileFWQ[*d;ªgP^UXR
Y�ÃAe�«SY�ÃERba"yJc;W�P�i;YS_^e"REPÏÃbY�UFR(P^WEc;W�P�R(P�i�e9Ã\R�TZPnc;W�P�_�a*UZi;YSR(YSa*U�a"y�R�TZPoa*c;P^WEe"R(a*W�²$�bTZPnR�TZY�WQi�eFWQ[*d;ªgP^UXR
Y�ÃAR�TZPni;P�«{P�REPh«SY�Ã(R®eXUZi�R�TZPoy�a*d;W�R�TfeXW�[*d;ªgP^UXRsÃ�c;P�_�Y'��PÏÃnR�TZPhe"i;ix«SY�ÃER^²
u�>Hã L)M<T6]�\/G¶R/GsAC\/M<XEZYG1N _�MgZ�F6SYTÕV�Ô�MgN¸D�SYT
� J ÷ J ÷ ��ìn�n�Fó	ñ*ëÏñ'â�ð	ðÏñ)��ë^ê���ðã�Xñ��2ëÏñ��n�9ñËð
[*W�YSi i�c�aÎÃ £2r [*W�YSi6q r Ã(R�eFWQR^q r Ã(YSÃ�P^·
[*W�YSi ¬�c�aÎÃ £ á [*W�YSi6q á Ã(R�eFWQR^q r Ã(YSÃ�P^·ªle"R £2r [*W�YSi6q á [*W�YSi6qDäZR�e"R�d�Ã�·i�c�aÎÃ ªleHi £2r [*W�YSi�·
¬�c�aÎÃ ªleHi £ á [*W�YSi�·

_�TZdZ_Jw c�aÎÃ £ äZYSi;P^·
_�a"]FP^WQP�i £2r ªwY�U	q r ªleci�·
_^dZR i;Y�W�P�_�R(YSa*U £ ænY�W(·
_^dZR R(aZaF« £ h�i�·
_�aZUFR�WQaF« ��e"[ £ p$«�ej[*·
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� J ÷ J�O �hìU� �Xó�ñZëÏñÚQCç_ñ;ó��;ë�ì	ó9ð

a*c;P^WEe"R(a*W £
_�T*dZ_jw £ ��aÎÃ�·�q

£ _ÅTZdZ_jw c;aÎÃ £ UZa*UZP^·�q
w _�T*dZ_jw c�aÎÃ c;eFW £ ��aÎÃ�·�q
_�a"]FP^W�P�i W(eFUZ[FP £ ��aÎÃ^q²¼vY�U	q²¼~eHi;·�q
cZ«�e"Y�U £ ¼vY�U	q²¼~eHi	q ·(·�q
£ _ÅTZdZ_jw c;aÎÃ £ UZa*UZP^·(·�q
£ _ÅTZdZ_jw c;aÎÃ £ ��aÎÃ�·�q
_�a"]FP^W�P�i £ ¼�Y�U	q²¼~eHi;·�q
_^dZR i;Y�W�P�_�R(YSa*U £ UZa*UZP^·�q
_^dZR R(aZaF« £ UZa*UZP^·�q
_�a*UXR�W�aX« ��e"[ £ ÃEP�R�·(·(·�²

a*c;P^W(ejR(a*W £
d;UZ_�T*dZ_jw�q

£ _ÅTZdZ_Jw c�aÎÃ £ �>·�q
�Öò 3 UZa*UZPFq
_�a"]FP^W�P�i £ ¼vY�U	q²¼~eHi;·�q
_�a*UXR�W�aF« ��e"[ £ _^dZR�·�q
_^dZR i;Y�WQP�_�R(YSa*U £ ö «Si5ænY�W(·�q
_^dZR i;Y�WQP�_�R(YSa*U £ ö «Si1�6aZaF«�·(·�q
£ _ÅTZdZ_Jw c�aÎÃ £ �>·�q
_�a"]FP^W�P�i £ ¼vY�U	q²¼~eHi;·�q
_^dZR i;Y�WQP�_�R(YSa*U £ ö «Si5ænY�W(·�q
_^dZR R(a*aX« £ ö «{i1�ÄaZaF«�·(·�q
£ _ÅTZdZ_Jw c�aÎÃ £ UZaZUZP^·�q
_�a*UXR�W�aF« ��e"[ £ _^dZR�·E·(·�²

a*c;P^WEe"R(a*W £
d�Ã(P R(aZaF« £ ænY�W�qÜ�ÄaZaF«¾h�i�·�q

£ _�a*UXR�W�aF« ��ej[ £ Ã(P�R�·�q
_�T*dZ_jw c;aºÃ £ =bTZdZ_Jw^��aÎÃ�·�q
=bTZdZ_jw8��aÎÃ�ò 3 UZa*UZPFqw Ã(P�R REa*aF« i;Y�W £ ænY�W(·�q
w c�aÎÃ _�a*ªlc;e"REY�°Z«SP £ =�T*dZ_jw8��aºÃ^qÁænY�W(·�qw R(aZaF« i�° £ �Äa*aF«¾h4i6qÁænY�W�q²¼~eHi3ænP�P^c	q ·�q
_^dZR i;Y�W�P�_�R(YSa*U £ ö «Si5ænY�W(·�q
_^dZR R(aZaF« £ ö «Si1�6aZaF«�·(·�q
£ _^dZR i;Y�W�P�_�REY{aZU £ ö «Si5ænY�WE·�q
_^dZR R(aZaF« £ ö «Si1�6aZaF«�·�q
_�a*UXR�W�aX« ��e"[ £ ÃEP�R�·(·�q
£ _^dZR i;Y�W�P�_�REY{aZU £ ænY�W(·�q
_^dZR R(aZaF« £ �6aZaF«¾h�i�·E·(·�²

a*c;P^W(ejR(a*W £
_^dZR £2r c;aºÃ^q á c;aÎÃ�·£ _^dZR i;Y�W�P�_�R(YSa*U £ æh·�q

_^dZR R(a*aX« £ �6aZaF«¾h�i�·�q
ªle"R £2r c�aÎÃ^q á c;aºÃ^q�W(e ³ ·�q°Z«Sa*_jw yHW�P�P £2r c;aºÃ^q á c;aÎÃ^q æh·�q_�TZP�_Jw [FP�aZªgP�R�W�¬ £2r c;aÎÃ^q á c�aÎÃ^qÜ�Äa*aX« h4i�·(·�q£ ªle"R £2r c;aºÃ^q á c;aÎÃ^q}W(e ³ ·�q_�a*UXR�W�aF« ��e"[ £ _^dZR�·�q
_�a*UXR�W�aF« ��e"[ £ Ã(P�R�·(·�q
£ ªle"R £2r c;aºÃ^q á c;aÎÃ^q}UZa*UZP^·�q_�a*UXR�W�aF« ��e"[ £ _^dZR�·�q
_�a*UXR�W�aF« ��e"[ £ Ã(P�R�·(·(·�²
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� J ÷ J � ��ìn�n�Fó	ñ*ëÏñ[��ë��;ë^ê��vï�æ6ð ñËð

_�a"]FP^W�P�i W(eFUZ[FP £ «SP�y�R^q 7 q ¼Æeci 7 · » }«SP^U ³ c £ çÀP^U;·�q=�T*dZ_jw¯çÀP^UfY�ÃïçÀP^U î�7�Þ q[ZW�YSi i;c;aºÃ £ ¼~eHi	q r ÃER�eFW�R^q r «SP^U;·�q
r Ã(R�eXW�R q =bT*dZ_jw3ç	P^U	q¼~eHi 7 Y�Ã&¼~eHi } 7 q[ZW�YSi i;c;aºÃ £ ¼~eHi 7 q r Ã(R�eFW�R 7 q ·�qr Ã(R�eXW�R 7 3 m¸=bTZdZ_Jw3ç	P^U	²_�a"]FP^W�P�i W(eFUZ[FP £ WQY{[ZTFR^q ¼�Y�U 7 q'�b[*WQY{i�· » }i;c;aºÃ ªleci £ ��[*W�YSi�·�q
«SP^U ³ c £ çÀP^U;·�q=�T*dZ_jw¯çÀP^UfY�ÃïçÀP^U î�7�Þ q[ZW�YSi i;c;aºÃ £ ¼vY�U	q r ÃER�eFW�R^q r «SP^U;·�q
r i;Y�Ã�ÃoY�Ã¸ç	P^U } £2r ÃER�eFW�R�� r «{P^U;·�q
r i;Y�Ã�Ã q =bT*dZ_jw3ç	P^U	q¼vY�U 7 Y�Ãf¼�Y�Ut� 7 q[ZW�YSi i;c;aºÃ £ ¼vY�U 7 q r Ã(R�eFW�R 7 q r «{P^U 7 ·�qr i;Y�Ã�Ã 7 Y�ÃNç	P^U } £2r Ã(R�eFW�R 7 � r «SP^U 7 ·�qr i;Y�Ã�Ã 7 3 m¸=bTZdZ_Jw3ç	P^U	²

«SP^U ³ c £ ç	P^U;· » }i;c;aºÃ ªleci £ ¼~·�q
[ZW�YSi i;c;aºÃ £ ¼�q r äZR�eFW�R^q r ç	P^U;·�q
çÀP^UfY�Ã r äZR�eFWQR � r ç	P^U	²

UZaFR _�a"]FP^W�P�i £ �>· » }_�a"]FP^WQP�i £ ¼vY�U	q ¼Æeci�·�q
�Pm�¼vY�U	²

UZaFR _�a"]FP^W�P�i £ �>· » }_�a"]FP^WQP�i £ ¼vY�U	q ¼Æeci�·�q
� q ¼~eHi�²

_�TZP�_Jw [FP�a*ªgP�R�WQ¬ £2r ��aÎÃ^q á ��aÎÃ8qÜ�	aZaF«¾h�i�· » }w REa*aF« i�° £ �Äa*aX« h4i6qÁænY�W�q²¼~eHi3ænP�P^c	q²"ÁYSi;R�T;·�q
[ZW�YSi ¬;c;aºÃ £ á ��aÎÃ^q qÁænP�P^c;UZPÏÃ£Ã�·�q[ZW�YSi i;c;aºÃ £2r ��aÎÃ^q q²"ÁYSi;R�T;UZPÏÃ�Ã�·�q
ænP�P^c;UZPÏÃ£Ã 3 mP¼Æeci¯ænP�P^c	q"ÁYSi;R�T;UZPÏÃ�Ã q 3 "ÁYSi;R�T	²

°Z«Sa*_jw yHW�P�P £2r q á q�W�YS[*TXR�· » }w eFWEW�a*d;UZi £2r q á q r ¼ 7 q á ¼ 7 q r � 7 q á � 7 ·�qªlejR £2r q á � 7 q�UZa*UZP^·�qªlejR £2r � 7 q á q�UZa*UZP^·�qUZaFR _�a"]FP^W�P�i £2r ·�²
°Z«Sa*_jw yHW�P�P £2r q á qM«SP�yzR�· » }w eFWEW�a*d;UZi £2r q á q r ¼ 7 q á ¼ 7 q r � 7 q á � 7 ·�qªlejR £2r q á � 7 q�UZa*UZP^·�qªlejR £2r ¼ 7 q á q}UZa*UZP^·�qUZaFR _�a"]FP^W�P�i £2r ·�²
°Z«Sa*_jw yHW�P�P £2r q á qM_�P^UFREP^W(· » }w eFWEW�a*d;UZi £2r q á q r ¼ 7 q á ¼ 7 q r � 7 q á � 7 ·�qªlejR £2r q á � 7 q�UZa*UZP^·�qUZaFR _�a"]FP^W�P�i £2r ·�²
w eFWEW�a*d;UZi £2r q á q r ¼ 7 q á ¼ 7 q r � 7 q á � 7 · » }r ¼ 7 Y�Ã r } 7 qr � 7 Y�Ã r � 7 q

á ¼ 7 Y�Ã á } 7 q
á � 7 Y�Ã á � 7 ²

Ã�d;WNyHe"_�P £2r ��aÎÃ^q á ä;d;WNyHe"_�P^· » }ªlejR £2r ��aÎÃ^q á ä;d;WNyHe"_�PFq²¼~e"R�·�qw Y�Ã ªle"R £ ¼~e"R�·�q
á 7 Y�Ã á ä;d;WNyHe"_�PÙ� 7 qªlejR £2r ��aÎÃ^q á 7 q�UZa*UZP^·�²Ã�d;WNyHe"_�P £2r ��aÎÃ^q á ä;d;WNyHe"_�P^· » }ªlejR £2r ��aÎÃ^q á ä;d;WNyHe"_�PFq²¼~e"R�·�qw Y�Ã ªle"R £ ¼~e"R�·�q
¬;c;aÎÃ ª`eHi £ á ä;d;WNyHe"_�P^·�²

cZ«�e"Y�U £ ¼vY�U	q ¼Æeci�q á ä;d;WNyHe"_�P^· » }¼vY�U q ¼~eHi	²
cZ«�e"Y�U £ ¼vY�U	q ¼Æeci�q á ä;d;WNyHe"_�P^· » }¼vY�U 3 mP¼Æeci�q
Ã�d;W�y4e"_�P £ ¼�Y�U	q á ä;d;WNyHe"_�P^·�q¼vY�U 7 Y�Ã�¼vY�U�� 7 qcZ«�e"Y�U £ ¼vY�U 7 q²¼~eHi	q á ä;d;WNy4ej_�P^·�²
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w _ÅTZdZ_jw c;aÎÃ c;eFW £ «SP�yzR�·�²
w _ÅTZdZ_jw c;aÎÃ c;eFW £ W�YS[*TXR�·�²
w Ã(P�R R(a*aX« i;Y�W £ «SP�yzR�·�²w Ã(P�R R(a*aX« i;Y�W £ W�YS[*TXR�·�²
w Ã(P�R R(a*aX« i;Y�W £ _�P^UXR(P^W(·�²
w Y�Ã ªle"R £ WEe ³ ·�²w Y�Ã ªle"R £ ³ a*Wöw*cZYSP�_�P^·�²

w c�aÎÃ _�a*ªlc;e"REY�°Z«SP £ «SP�y�R^q�W�YS[*TXR�·�²
w c�aÎÃ _�a*ªlc;e"REY�°Z«SP £ «SP�y�R^qM_�P^UXR(P^W(·�²w c�aÎÃ _�a*ªlc;e"REY�°Z«SP £ WQY{[ZTFR^q¹«{P�y�R�·�²
w c�aÎÃ _�a*ªlc;e"REY�°Z«SP £ WQY{[ZTFR^q¹_�P^UFR(P^WE·�²
w R(aZaF« i�° £ R 7 q¹«{P�y�R^q 7 � q 7 ·�²w R(aZaF« i�° £ R � q}W�YS[*TFR8q 7 � q 7 ·�²w R(aZaF« i�° £ R�Í;q¹_�P^UFR(P^W O q � ·�²

u�>�� [�X6F;R/\/D�]^R�AC\/MgX6ZYGbN _$M<Z�F6SUT$V�Ô�M<N¸D�SYT
� J�OnJ ÷ ù
þ_ð�ë^ó����"ë¶â�ð�ðÏñ)��ë^ê���ð<�Xñ���ëÏñ)�n�9ñ�ð
eX°�Ã eFW�P^e Ã(R�e"R(P £ Û®W�P^e�qèäZR�e"R�d�Ã�·
eX°�Ã Ã�ªle"«S« c;eFW�R�Ã £ Û®W�P^eX·

eF°�Ã _�T*dZ_jw c�aÎÃ £ Ã(YSi;P^·
eF°�Ã _�T*dZ_jw^eF°Z«SP ³ c £ Ã(YSi;P^·

� J�OnJ�O ù
þ_ð�ë^ó����"ëRQCç_ñ�ó��;ë�ì�ó9ð

aZc;P^W(e"REa*W £
Ã(P�R �1i;e"R(YSa*U £ ��aÎÃ�·�q

£ eX°�Ã e8]�ejY{« c;aºÃ £ ��aÎÃ�·�q
eF°�Ã _�T*dZ_jw c;aÎÃ £ ö «Si�·�q
ö «Siÿò 3 ��aºÃ^q
eF°�Ã _�T*dZ_jw^eF°Z«SP £ ��aºÃ�·(·�q
£ eX°�Ã _�T*dZ_jw c�aÎÃ £ ö «Si�·(·�q
£ eX°�Ã _�T*dZ_jw c�aÎÃ £ ��aºÃ�·(·(·�²

aZc;P^W(e"REa*W £
c;W�aZ_�PÏÃ�Ã W�P^e"i;¬ £ ÛnW�P^eF·�q

£ eX°�Ã eFWQP^e Ã(R�e"R(P £ ÛnW�P^e;qMREa*i;a*·�q
eF°�Ã _�T*dZ_jw c;aÎÃ £ �V·�q
_ÅTZdZ_jw _�a*ªlc £ ��q Û®W�P^eX·�q
eF°�Ã e"_�_�PÏÃ�Ã £ Û®WQP^eF·(·�q
£ eX°�Ã eFWQP^e Ã(R�e"R(P £ ÛnW�P^e;qMREa*i;a*·E·�q
£ eX°�Ã eFWQP^e Ã(R�e"R(P £ ÛnW�P^e;q�WQP^e"i;¬�·E·(·�²

a*c�P^W(e"R(aZW £
c;W�a*_�PÏÃ£Ã W�a*dZ[*T £ ÛnW�P^eF·�q

£ eF°�Ã eFW�P^e Ã(R�ejR(P £ ÛnW�P^e;qMR(aZi;a*·�q
eF°�Ã _�TZdZ_Jw c;aÎÃ £ �V·�q
_ÅTZdZ_Jw _�aZªlc £ ��q²ÛnW�P^eF·�q
eF°�Ã ej_�_�PÏÃ�Ã £ ÛnW�P^eF·(·�q
£ eF°�Ã eFW�P^e Ã(R�ejR(P £ ÛnW�P^e;qMR(aZi;a*·(·�q
£ eF°�Ã eFW�P^e Ã(R�ejR(P £ ÛnW�P^e;q�W�aZdZ[*T;·(·(·�²

a*c�P^W(e"R(aZW £
c;W�a*_�PÏÃ£Ã ��UZP £ Û®WQP^eF·�q

£ eF°�Ã eFW�P^e Ã(R�ejR(P £ ÛnW�P^e;q�W�aZdZ[*T;·�q
eF°�Ã Ã�ªle"«S« c;eXW�R�Ã £ ÛnW�P^eF·�q
eF°�Ã _�TZdZ_Jw c;aÎÃ £ �V·�q
_ÅTZdZ_Jw _�aZªlc £ ��q²ÛnW�P^eF·(·�q
£ eF°�Ã eFW�P^e Ã(R�ejR(P £ ÛnW�P^e;q�W�aZdZ[*T;·�q
eF°�Ã Ã�ªle"«S« c;eXW�R�Ã £ ÛnW�P^eF·E·�q
£ eF°�Ã eFW�P^e Ã(R�ejR(P £ ÛnW�P^e;q�W�P^eji;¬�·(·E·�²

Æ/�



� J�OnJ � ù
þ_ð�ë^ó����"ëR�	ë��;ë^ê£�vï æÀð¦ñËð

eF°�Ã ej_�_�PÏÃ�Ã £ ªgYSi;i;«SP^· » }eF°�Ã _ÅTZdZ_jw c;aºÃ £ �V·�q
eF°�Ã eFW�P^e Ã(R�e"REP £ Û�q}W�P^e"i;¬;·�q
eF°�Ã a*c;aºÃ(YSR(P £ ÛgqÜ�V·�²

eF°�Ã ej_�_�PÏÃ�Ã £ ªgYSi;i;«SP^· » }eF°�Ã _ÅTZdZ_jw c;aºÃ £ �V·�q
eF°�Ã eFW�P^e Ã(R�e"REP £ Û�q}W�a*dZ[*T;·�q
eF°�Ã a*c;aºÃ(YSR(P £ ÛgqÜ�V·�²

eF°�Ã ej_�_�PÏÃ�Ã £ Ûn· » }a*dZR(P^W eFW�P^e £ Û®·�²
eF°�Ã aZc;aÎÃ(YSR(P £ «{P�y�R^q�WQY{[ZTFR�·�²
eF°�Ã aZc;aÎÃ(YSR(P £ W�YS[*TFR8qM«SP�yzR�·�²
a*dZR(P^W eFW�P^e £ «SP�y�R�·�²
a*dZR(P^W eFW�P^e £ WQY{[ZTFR�·�²

eX°�Ã _�T*dZ_jw^eX°Z«{P £ UZa*UZP^·�²
eX°�Ã _�T*dZ_jw^eX°Z«{P £ Û®W�P^eX· » }Û®WQP^eCò 3 UZa*UZPFq

eF°�Ã eFW�P^e Ã(R�e"R(P £ Û®W�P^e�qMR(aZi;a*·�²
eX°�Ã _�T*dZ_jw^eX°Z«{P £ Û®W�P^eX· » }Û®WQP^eCò 3 UZa*UZPFq

eF°�Ã eFW�P^e Ã(R�e"R(P £ Û®W�P^e�q�W�a*dZ[*T;·�²
eX°�Ã _�T*dZ_jw^eX°Z«{P £ Û®W�P^eX· » }Û®WQP^eCò 3 UZa*UZPFq

eF°�Ã eFW�P^e Ã(R�e"R(P £ Û®W�P^e�q�W�P^e"i;¬;·�q
eF°�Ã _ÅTZdZ_Jw8eF°Z«SP ³ c £ ÛnW�P^eF·�²

eX°�Ã e8]�ejY{« c;aºÃ £ «SP�yzR�·�²
eX°�Ã e8]�ejY{« c;aºÃ £ W�YS[*TXR�·�²
eX°�Ã e8]�ejY{« c;aºÃ £ UZa*UZP^·�²
_�TZdZ_Jw _�a*ª`c £ «SP�yzR^q}W�YS[*TFR�·�²
_�TZdZ_Jw _�a*ª`c £ W�YS[*TXR^qM«SP�yzR�·�²
_�TZdZ_Jw _�a*ª`c £ «SP�yzR^q}ªgYSi;i;«{P^·�²
_�TZdZ_Jw _�a*ª`c £ W�YS[*TXR^q�ªgYSi;i;«SP^·�²

Æ/Æ



u�>@? µÿGbT6Gb\/SY]�[�X6F;R/\/D�]^R/SYM<TØd�B6GbM<\"©

eX°�Ã eFW�P^e Ã(R�e"R(P £ «{P�y�R^qèäZR�e"R(P^· » }_�a"]FP^W�P�i W(eFUZ[FP £ «{P�y�R^q²¼vY�U	q²¼~eHi;·�q
Ã(R�e"REP a"y £ ¼vY�U	q²¼~eHi�qÖäZR�e"R(P^·�²

eX°�Ã eFW�P^e Ã(R�e"R(P £ W�YS[*TFR8qèäZR�e"R(P^· » }_�a"]FP^W�P�i W(eFUZ[FP £ W�YS[*TFR8q²¼vY�U	q ¼Æeci�·�q
Ã(R�e"REP a"y £ ¼vY�U	q²¼~eHi�qÖäZR�e"R(P^·�²

eX°�Ã eFW�P^e Ã(R�e"R(P £ ªgYSi;i;«{PFqÖäZR�e"R(P^· » }_�a"]FP^W�P�i W(eFUZ[FP £ «{P�y�R^q²¼vY�UZ«�q²¼~eHiZ«�·�q
_�a"]FP^W�P�i W(eFUZ[FP £ W�YS[*TFR8q²¼vY�U;W�q²¼~eHi�WE·�q¼vY�U�Y�Ã&¼~eHiZ«<� 7 q¼~eHimY�Ãf¼vY�U;W } 7 qÃ(R�e"REP a"y £ ¼vY�U	q²¼~eHi�qÖäZR�e"R(P^·�²

ÃER�e"R(P a"y £ ¼�Y�U	q²¼~eHi	qMR(aZi;a*· » }ªle"R £:r c�aÎÃ^q q�W(e ³ ·�qr c�aÎÃ 3 m¸¼~eHi	q
r c�aÎÃ q 3 ¼vY�U	q
[*W�YSi i�c�aÎÃ £2r c;aºÃ^q qÖäZY{Ã�P^·�q
äZYSÃ�P q Í�²

ÃER�e"R(P a"y £ ¼�Y�U	q²¼~eHi	q�W�aZdZ[*T;· » }UZaFR Ã(R�e"R(P a"y £ ¼vY�U	q ¼Æeci�qMREa*i;a*·�q
ªle"R £:r c�aÎÃ^q q�W(e ³ ·�qr c�aÎÃ 3 m¸¼~eHi	q
r c�aÎÃ q 3 ¼vY�U	q
[*W�YSi i�c�aÎÃ £2r c;aºÃ^q qÖäZY{Ã�P^·�q
äZYSÃ�P 3 m|Í;²

ÃER�e"R(P a"y £ ¼�Y�U	q²¼vY�U	q�W�P^eji;¬�· » }¬�c�aÎÃ ªleHi £ á ªleHi;·�qyzaZW e"«S« ¬�c�aÎÃ W�P^e"i;¬ £ ¼vY�U	q á ªleHi;·�²ÃER�e"R(P a"y £ ¼�Y�U	q²¼~eHi	q�W�P^eji;¬�· » }¼vY�U`m¸¼~eHi	q
Ã(R�e"REP a"y £ ¼~eHi	q²¼~eHi�q}W�P^e"i;¬;·�q
¼~eHi 7 Y�Ãó¼Æeci } 7 qÃ(R�e"REP a"y £ ¼vY�U	q²¼~eHi 7 q�W�P^e"i;¬;·�²

UZaXR Ã(R�e"R(P ajy £ ¼vY�U	q²¼vY�U	qMR(aZi;a*· » }¬�c�aÎÃ ªleHi £ ¼~eHi á ��aºÃ�·�qyzaZW e"«S« ¬�c�aÎÃ UZaFR R(aZi;a £ ¼vY�U	q²¼~eHi á ��aÎÃ�·�²UZaXR Ã(R�e"R(P ajy £ ¼vY�U	q²¼~eHi	qMR(aZi;a*· » }¼vY�Utò 3 ¼~eHi	q
UZaFR Ã(R�e"R(P a"y £ ¼~eHi�q ¼Æeci�qMREa*i;a*·�q
¼~eHi 7 Y�Ãó¼Æeci } 7 qUZaFR Ã(R�e"R(P a"y £ ¼vY�U	q ¼Æeci 7 q¹R(a*i;aZ·�²

y�a*W e"«S« ¬;c;aÎÃ UZaXR R(aZi;a £ ¼vY�U	q Þ · » }ªle"R £ ¼vY�U	q Þ q}UZa*UZP^·�²y�a*W e"«S« ¬;c;aÎÃ UZaXR R(aZi;a £ ¼vY�U	q Þ · » }ªle"R £ ¼vY�U	q Þ q ³ aZW¨w*cZYSP�_�P^·�²y�a*W e"«S« ¬;c;aÎÃ UZaXR R(aZi;a £ ¼vY�U	q Þ · » }ªle"R £ ¼vY�U	q Þ q}W(e ³ ·�q[*W�YSi i�c�aÎÃ £ ¼vY�U	q qÖäZY{Ã�P^·�q
äZY{Ã�P 3 m¿Í;²

y�a*W e"«S« ¬;c;aÎÃ UZaXR R(aZi;a £ ¼vY�U	q á ��aÎÃ�· » }
á ��aÎÃ q Þ q;ªle"R £ ¼vY�U	q á ��aÎÃ^q�UZaZUZP^·�q�bP ³ á ��aÎÃbY�Ã á ��aÎÃ } 7 qyza*W e"«S« ¬�c�aÎÃ UZaFR R(a*i;a £ ¼vY�U	q'�bP ³ á ��aÎÃ�·�²y�a*W e"«S« ¬;c;aÎÃ UZaXR R(aZi;a £ ¼vY�U	q á ��aÎÃ�· » }
á ��aÎÃ q Þ q;ªle"R £ ¼vY�U	q á ��aÎÃ^q ³ a*Wöw*cZYSP�_�P^·�q�bP ³ á ��aÎÃbY�Ã á ��aÎÃ } 7 qyza*W e"«S« ¬�c�aÎÃ UZaFR R(a*i;a £ ¼vY�U	q'�bP ³ á ��aÎÃ�·�²y�a*W e"«S« ¬;c;aÎÃ UZaXR R(aZi;a £ ¼vY�U	q á ��aÎÃ�· » }
á ��aÎÃ q Þ q;ªle"R £ ¼vY�U	q á ��aÎÃ^q�WEe ³ ·�q[*W�YSi i�c�aÎÃ £ ¼vY�U	q qÖäZY{Ã�P^·�q
äZY{Ã�P 3 m¿Í;q�bP ³ á ��aÎÃbY�Ã á ��aÎÃ } 7 qyza*W e"«S« ¬�c�aÎÃ UZaFR R(a*i;a £ ¼vY�U	q'�bP ³ á ��aÎÃ�·�²

y�a*W e"«S« ¬;c;aÎÃ WQP^e"i;¬ £ ¼�Y�U	q Þ · » }ªle"R £ ¼vY�U	q Þ q}UZa*UZP^·�²y�a*W e"«S« ¬;c;aÎÃ WQP^e"i;¬ £ ¼�Y�U	q Þ · » }ªle"R £ ¼vY�U	q Þ q ³ aZW¨w*cZYSP�_�P^·�²y�a*W e"«S« ¬;c;aÎÃ WQP^e"i;¬ £ ¼�Y�U	q á · » }ªle"R £ ¼vY�U	q á q�UZa*UZP^·�q
áÄ7 Y�Ã á } 7 qyza*W e"«S« ¬�c�aÎÃ W�P^e"i;¬ £ ¼vY�U	q áÄ7 ·�²y�a*W e"«S« ¬;c;aÎÃ WQP^e"i;¬ £ ¼�Y�U	q á · » }ªle"R £ ¼vY�U	q á q ³ a*W¨wZcZYSP�_�P^·�q
áÄ7 Y�Ã á } 7 qyza*W e"«S« ¬�c�aÎÃ W�P^e"i;¬ £ ¼vY�U	q áÄ7 ·�²

eF°�Ã _�T*dZ_jw c�aÎÃ £ �>· » }_ÅTZdZ_Jw c�aÎÃ £ �>·�²

ÆFO



eF°�Ã Ã�ªle"«S« c;eFW�R�Ã £ «SP�yzR�· » }_�a"]FP^W�P�i W(eFUZ[FP £ «SP�y�R^q²¼vY�U	q²¼~eHi;·�q
ªle"R £2r ��aºÃ^q q�W(e ³ ·�qr ��aÎÃ 3 m¸¼~eHi	q
r ��aÎÃ q 3 ¼vY�U	q
[*W�YSi i;c;aÎÃ £:r ��aÎÃ8q qèäZYSÃ�P^·�q
äZYSÃ�P 3 m±Í;²

eF°�Ã Ã�ªle"«S« c;eFW�R�Ã £ W�YS[*TXR�· » }_�a"]FP^W�P�i W(eFUZ[FP £ WQY{[ZTFR^q ¼�Y�U	q²¼~eHi;·�q
ªle"R £2r ��aºÃ^q q�W(e ³ ·�qr ��aÎÃ 3 m¸¼~eHi	q
r ��aÎÃ q 3 ¼vY�U	q
[*W�YSi i;c;aÎÃ £:r ��aÎÃ8q qèäZYSÃ�P^·�q
äZYSÃ�P 3 m±Í;²

eF°�Ã Ã�ªle"«S« c;eFW�R�Ã £ ªgYSi;i;«SP^· » }_�a"]FP^W�P�i W(eFUZ[FP £ «SP�y�R^q²¼vY�UZ«�q²¼~eHi*«�·�q
_�a"]FP^W�P�i W(eFUZ[FP £ WQY{[ZTFR^q ¼�Y�U;W�q ¼Æeci�W(·�q¼vY�UfY�Ã�¼~eHiZ«a� 7 q¼~eHipY�Ãó¼�Y�U;W } 7 qªle"R £2r ��aºÃ^q q�W(e ³ ·�qr ��aÎÃ 3 m¸¼~eHi	q
r ��aÎÃ q 3 ¼vY�U	q
[*W�YSi i;c;aÎÃ £:r ��aÎÃ8q qèäZYSÃ�P^·�q
äZYSÃ�P 3 m±Í;²

³ c cZ«�e"Y�U £ ¼vY�U	q²¼~eHi�q á ä;d;WNyHe"_�P^· » }¼vY�U q ¼~eHi�²
³ c cZ«�e"Y�U £ ¼vY�U	q²¼~eHi�q á ä;d;WNyHe"_�P^· » }¼vY�U 3 mP¼~eHi�q

³ c Ã�d;WNy4ej_�P £ ¼vY�U	q á ä;d;WNyHe"_�P^·�q¼vY�U 7 Y�Ãf¼vY�U�� 7 q³ c cZ«�e"Y�U £ ¼vY�U 7 q²¼~eHi	q á ä;d;WNyHe"_�P^·�²
eX°�Ã _�T*dZ_jw^eX°Z«{P ³ c £ W�YS[*TXR�· » }_�a"]FP^W�P�i WEeFUZ[FP £ W�YS[*TXR^q²¼vY�U	q²¼~eHi;·�q

³ c cZ«�e"Y�U £ ¼vY�U	q²¼~eHi	q ·�²eX°�Ã _�T*dZ_jw^eX°Z«{P ³ c £ «SP�yzR�· » }_�a"]FP^W�P�i WEeFUZ[FP £ «SP�y�R^q²¼vY�U	q²¼~eHi�·�q
³ c cZ«�e"Y�U £ ¼vY�U	q²¼~eHi	q ·�²

³ c Ã�d;WNyHe"_�P £2r ��aÎÃ^q á ä;d;WNyHe"_�P^· » }ªle"R £:r ��aÎÃ8q á ä;d;W�y4e"_�PFq ³ aZW¨w*cZYSP�_�P^·�q
áÄ7 Y�Ã á ä;d;WNyHe"_�P � 7 qªle"R £:r ��aÎÃ8q áÄ7 q²¼�Û6�b·�q¼�Û6�¸ò 3 ³ a*W¨wZcZY{P�_�PF²

ÆFÎ



ÐÒÑVÙ8Ñ$Þ6Ñ\Ôhà$ÑVÝ
ÛA«SR�TZacq�q E ²�q5GØ"~PÏÃ�Ã8q%ä	² £ 7^ÿFÿ � ·�²a=beÙÃ(P } °;e9Ã(P�i�W�P^eÙÃ(a*UZY�UZ[�eXUZifPji�c�P^W�R¨Ã(¬�Ã(R(P^ªri;P�]XP�«{aZc;ªgP^UFR8²6hHU

äZ_�T;ªle"«�TZa"y�P^W�qgpb²�qnäZR�W(d;°�PFq Õ ²íqnGß"�P�R(R(P^W�q<�n² £ #$iËÃ^²�·�q ¡6³K´1©�§^�ó±�³/¯¥¿/¯�¦tsÙ´1³ ð ÷ú§r¬��8§vu�´F�^°��´b§¢§;¯¢°«´F��¿F� ¬v¡6³(�^´1°«©�°@³K´ ²¯ä;c;WQY�UZ[XP^W�q0��P�YSi;P�«�°;P^W�[�²
Û®UZi;P^W5Ã(a*U	qO$2²¯ä	²�q!G�p	eFW�«S¬Fq/Ûg²H¼�² £ 7^ÿ ÎXÎ ·�²�w$«�eFUleX°�Ã(R�W(e"_�REY{aZU�°;eÙÃ(P�ila*U�a*c�P^W(e"R(a*W�[XP^UZP^W(e"«SYSÃ^e"R(YSa*U	²hNU �à¯¥³;®¢§r§¢¬K°@´X�/­à³ µ½©«ª8§_xÃ©«ª � ´1©�§;¯¢´b¿/©�°«³/´1¿/÷	¡E³/´jµj§:¯¥§:´b®¢§ó³/´l��¯r©�° ç�®¢¿/÷ � ´1©�§:÷«÷ú°��^§:´b®¢§ q^c;c	² 7�Þ�Þfy7�Þ�o ä;eFU�¼~e"R(P�a2²/¼va*W�[*eXU E eFdXyHªleFU;U	²
Å\e"_�_ÅTZd�Ã^qfpb²�qbG á eFUZ[�qJzg² £.{ ÿFÿ�o ·�² æna ³ U ³ eFW�iÁW�P}|�UZP^ªgP^UXR�eFUZiÁP/�m_�YSP^UZ_�¬±ajywTZYSP^W(eFW�_�TZYS_^e"«c;WQa*°Z«SP^ª Ã(aX«{]ZY�UZ[�² ��¯r©�° çà®:°«¿/÷ � ´1©�§:÷«÷ú°��^§:´b®¢§ q x�¨ q o Í y { Þ!Þ ²
Å>P^W�[*ªleFU;U	q = ² £�{ ÿFÿ � eX·�² E UZa ³ «SP�i;[FPfe"_�Ç;dZY�Ã(YSR(YSa*U�°X¬v[FP^UZP^W(e"REY�UZ[qÃ¢w"P�«SP�R�e"«\cZ«�eFU�Ã^²�hHUÚäZ_�T;ªle"« }TZajyzP^W�q|pb²�qläZR�W(d;°�PFq Õ ²�qlG�~�P�R(R(P^W�q��n² £�� iËÃ^²}·�q ¡6³K´1©�§^�ó±�³/¯¥¿/¯�¦tsÙ´1³ ð ÷ú§r¬��8§Pu�´F�8°«´1§r§:¯r°«´F�¿K´1¬x¡6³(�^´1°«©�°@³/´ q;c;c	² { �/� y { ÍFÍÙ��P�YSi;P�«�°;P^W�[�²nä;c;WQY�UZ[XP^W�²
Å>P^W�[*ªleFU;U	q = ² £�{ ÿFÿ � °;·�²Úç	P^eFW(UZY�UZ[�eF°�Ã(R�W(ej_�RwcZ«�eFU�ÃpR(a�Ã�c�P�P�i¤d;c�TZYSP^W(eFW�_�TZYS_^e"«ncZ«�eXU;UZY�UZ[2²ÖhHU��e"i;P^c;e"«S«SY�q9w�² £�� i6²�·�q ��¯¥³:®r§¢§r¬/°«´F�/­�³¥µ ©«ª8§v������«F�
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