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http://www.di.unito.it/~mino/cluster/benchmarks/
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®©@6L¥J @10 ����±��?S ^ È]Ã�Î�Þ�É;ÛçÄ9Ä9Å�æÂÃcÅ�ìÂÃpß Ý ÃpÄ'ì�Å�É;ÃpÆ�È9Ä4ß Í ÎdÞ�È]Û;Ä]Ã�Ä/Ã�Ù[Ç�È]Ãªõ�ÃpÇ ^#_WpqU åP× ÃÇ�ÃpÄ]Ç�Þ�Ã�È9Î�ÃpÇ Ý Ã4æ¥ÐÃ�ÙXÐÃpÈ9Ã�È Ý ÃpÄ Ý Í Æ Ø É Í Ù�Ä å
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. Ñ7Å�ÎdÛçÙ Í Ù�Ä�ÎdÅ�ÛçÙBÇ9Ã�Ù�Å�ÙBÇnÜBÆ�ÃpÉ;ÜBÆ�ÃpÄOÈ6ÐÃ�Ä]Æ�ÉçÇ�Å�Ç�ÄnÜBÆ�ÃÚÙ Í Æ�ÄnÞ Í Æ7ì Í Ù�Ä ÍÂØ Ç9Ã�Ù�ÛçÈ³ÖÅÞ�Å�È]Ç9Û;È Ý Ã
Ù Í Ähß Í Ý ÃpÄ åV× Ã�ÄªÃ*Ñ�Ã�Î�Þ�É;ÃpÄóÞ�Ã�È]ÎdÃ0Ç9Ç�ÃpÙ[Ç Ý ÊkÅ�Þ�Þ7È6ÐÃ�ßpÛ;ÃpÈóÉçÃ�ÄgÇ í Þ�Ã�Ä Ý ÃOÎÚÐÃ0Ç�È9ÛçÜBÆ�Ã�ÄgÎ�Ã�Ä9Æ7È6ÐÃ�ÃpÄÞ Í Æ�ÈlÐÃpì�Å�ÉçÆ�Ã�È�ÉçÃ�Ä�Þ�Ã�È Õ Í È9ÎdÅ�Ù�ß�ÃpÄ Ý Ã Ý Û P�ÐÃ�È]Ã�Ù[Ç�Äbß�ÉçÆ�Ä]Ç9Ã�È]Ä Ý Å�Ù�Ä Ý Û PbÐÃ�È]Ã�Ù[Ç�ÃpÄTÄ]ÛçÇ9Æ�Å�Ç�Û Í Ù�Ä å�U Å�Ù�Ä
Ç Í Æ�ÄVÉçÃ�Ä�Ç#Å Ø É;Ã�Å�Æ�ÑhÜBÆ�Û�Ä9Æ�Û2ìÂÃ�Ù[ÇÀÛçÉ Õ Å�Æ7Ç�È9ÃpÎrÅ�È9ÜBÆ�Ã�È�É;ÃpÄ�Ç9Ã�Î�Þ�Ä Ý ÊkÃ*ÑtÐÃ�ß�Æ�Ç�Û Í ÙÚò�Ù Í Æ�Ä Ý Í Ù�Ù Í Ù7ÄÐÃ�æÂÅ�É;ÃpÎdÃpÙBÇTÉ;ÃpÄ�ì�Å�È]Û�Å�Ù7ß�Ã�Ä�ÃpÇóÐÃ�ß�Å�È]Ç9Ä�Ç í Þ�Ã�Ä�-TÅ�Û;Ù�Ä]Û�Ü6Æ7Ã)É�ÅcÎÚÐÃpÇ�ô Í Ý Ã Ý Ã4ß Í Î�ÎxÆ�Ù7Û;ß�Å%Ç�Û Í ÙhÜBÆ�ÛÃ�Ä�ÇPÄ Í ÛçÇ�Þ�Å�È Ý Ã�Ä�Å�ßpß�ÖÃ�Ä Ý ÛçÈ9Ã�ß0Ç�Ä(ÖÅbÉ�Å�ÎÚÐÃpÎ Í Û;È9Ã Ý Û;Ä�Ç#Å�Ù[Ç9ÃVòIÞ�Æ7Ç�S�æÂÃpÇ�-�Ä Í Û2Ç�Å!ì�Ã�ß Ý Æ)Ä]Ã�Ù Ý S�È9Ãpß�Ã�Û2ìÂÃ å
× Ã�É;ÅdÙ Í Æ�ÄTÞ�Ã�È]ÎdÃ0Ç Ý Ã'ß Í Î�Þ�Å�È9ÃpÈ Ý Ã�Ä�ß�É;Æ7Ä]Ç�ÃpÈ9ÄTÃ�Ù . Í Æ�Å�Ù[ÇTÅ�Æ�Ä9Ä]Û¥Ä]Æ�È�É;ÃÀÇ í Þ?Ã Ý Ã'Þ7È9Û;Î�ÛçÇ9Ûçì�Ã�ÄÝ Ã/ß Í ÎdÎxÆ7Ù�Û;ß�Å�Ç�Û Í ÙlÆ7Ç�ÛçÉ;ÛçÄ6ÐÃ�ÃpÄ å
Ë�Æ�ÈgÉMÊkÃpÙ�Ä9ÃpÎ Ø É;Ã Ý Ã�ÄlÇ#Å Ø É;Ã�ÄlÜBÆ�Û
ì Í Ù[ÇhÄ9Æ�Û2ì�È]Ã:.]Æ�Ä9ÜBÆ�Ê�ÖÅÏÉ;Åoè�Ù Ý Æ ß#ô�Å�Þ�ÛçÇ9È9Ã�ï(Ù Í Æ�ÄgÉçÛ;Ä]Ç Í Ù�ÄÉ;ÃpÄÀÇ�Ã�Î�Þ�Ä Ý ÊZÃ0Ñ¢ÐÃ�ßpÆ7Ç�Û Í Ù Ý Å�Ù�Ä4É�Å:ß Í É Í Ù7Ù�Ã * . * K Å�Û;Ù7Ä9ÛÁÜBÆ�Ã�É;ÃpÄ
ì�Å�È9Û�Å�Ù�ß�ÃpÄ4Ã0ÇnÐÃ�ß�Å�È]ÇÀÇ í Þ?ÃpÄÝ ÃpÄTÇ�ÃpÎdÞ7Ä Ý ÊZÃ0Ñ¢ÐÃpß�Æ7Ç9Û Í Ù�Ä^ò�ß Í É Í Ù�Ù7Ã�Ä�� * ñ F * K × . ÃpÇ
Ë / å$U�. � F * / F�� Kd- å Ë�Æ�È�ß�ÃpÄTÇ�Å Ø É;ÃpÄ�ïÉ;ÃpÄcß Í É Í Ù�Ù�ÃpÄ § �	� 8 4�� � § �
� �Pt � Ý Í Ù�Ù�ÃpÙ[ÇrÉ;ÅsÎÚÐÃ0Ç�È9ÛçÜBÆ�Ã Ý ÊZÃ0Ñ�Þ�Å�Ù�Ä]Û Í ÙÏÉ Í È9Ä9ÜBÆ�Ê Í ÙÚß Í Ù�Ä9Û Ý ÖÃ�È]ÃÈ9ÃpÄ9Þ�Ã�ß0Ç�Ûçì�Ã�Î�Ã�Ù[Ç:ÉçÃgÈ�Å�Þ�Þ Í È�ÇdÃpÙ[Ç�È9ÃóÉ�Å�Þ�ÉçÆ�ÄcæÂÈ�Å�Ù Ý Ã,òIÈ9ÃpÄ9Þ�Ã�ßpÇ9Ûçì�Ã�Î�Ã�Ù[Ç:É;ÅnÞ7É;Æ�Ä�Þ?Ã0Ç�Û2Ç�ÃT-)ì�Å%î
É;ÃpÆ�È ÍÂØ Ä9Ã�È�ì¢ÐÃ�Ã^Ä9Æ7È
É�Ådì�Å�ÉçÃ�Æ�È Í Þ7Ç9Û;ÎdÅ�É;Ã å +�Å�ì�Å�É;Ã�Æ7È Í Þ7Ç9Û;ÎdÅ�É;Ã/ÃpÄ]Ç Ý Í Ù7Ù�ÐÃ�Ã Ý Å�Ù�ÄÀÉ�Å�ß Í É Í Ù�Ù�Ã
* . * K�S�ð¢ñ �/×Vå +�Å,ß Í É Í Ù�Ù�ÃsË F���. Ý Í Ù�Ù�ÃsÉçÃsÙ Í Î Ø È9Ã Ý ÊZÃ�Ù[Ç9Û;Ã�È]Ä:Ã�Ù ÃpÙBÇ9È6ÐÃpÃ�ï(É;Åoß Í É Í Ù�Ù�Ã
 ð¢ñ �/× Ý Í Ù�Ù7Ã4ÉçÃÀÙ Í Î Ø È9Ã Ý Ã/Þ�È Í ß�ÃpÄ9Ä]Ã�Æ�È]ÄVÆ7Ç9Û;É;ÛçÄ6ÐÃpÄ å

����������������� �"!�# $�%�&(')������*+�-,/.0,1$(���32547686 7:9 ;8<>= 6 7@? �8A 01;+7B<
E & 9 ,1$�� ,1&

C 9
0'. ��2 5K=+9
/+>�F�5(D�E 7 E�;1=FE 2HG I ;10J5K;+= � E FS>KJWC�E I 5�;@>A58. =
* �/LM�1N7O�P � J N�PQ47PQ4847R N J N8N8N �/P�N�484 N J N�6�N �8�/P8L�O
* P868PM�S484 � J �1N8N7O8O�6 = N J N8N8N �/P = O�R N J N�68P8L = N�PQ4
* R8PQ47P8*8* P J N8N8N = � = * N J N8N8N�PM�8�8�S4 N J N7O = R8*8*8LM�
* �1N�47*8R�O�6 L J *�OT47*M�/*8L N J N �/P86�N�6�N�* N J 6M�S4 = 68R86�N
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* 4"� = 47L�N�4 � =UJ *8*M�/P�O�LM�1N N J N8N�L�OT47* = N N J L8L8R8L86M�1N�L
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K Í Æ�Ä Ý Í Ù�Ù Í Ù�Ä�É�Å(ÎÚÐÃpÇ9È9Û;ÜBÆ�Ã Ý ÊkÃ*Ñ�Þ�Å�Ù�Ä]Û Í Ù4ß�Ã©ÜBÆ�ÛÂÞ�Ã�È]ÎdÃ0Ç Ý Ê.ÐÃpì�Å�É;Æ7Ã�È�É�ÅXÜ6Æ�Å�É;Û2Ç�ÐÃ Ý Ã©ÉMÊ.ÐÃpÜBÆ�Û;ÉçÛ Ø È9Å�æÂÃÝ ÃpÄTß#ô�Å�È9æÂÃpÄTÃ0Ç Ý ÃÀì¢ÐÃpÈ9Û2è�Ã�ÈbÉ�Å^ÜBÆ�Å�ÉçÛçÇ�ÐÃ Ý Ã�Ä�Û;Î�Þ�É0ÐÃ�Î�Ã�Ù[Ç#Å�Ç9Û Í Ù7ÄXì6Û;Ä)ÖÅxì6Û;Ä Ý Ã/É�Å^ÎÚÐÃpÇ9È9Û;ÜBÆ�Ã å
+©ÊkÛ Ý ÐÃ�ÃhÞ�È]Û;Ù�ßpÛ;Þ�Å�ÉçÃ:Ã�Ä�Ç Ý Ê Í P?È9ÛçÈªÖÅOÆ�Ù7ÃóÞ�Ã�È]Ä Í Ù�Ù7ÃªÜBÆ�Û�ìÂÃpÆ7Ç³ÐÃ0ì�Å�É;Æ�ÃpÈ^Æ�ÙFßpÉ;Æ�Ä�Ç�Ã�È�Æ�Ù�ÃhÉ�Å�È9æÂÃ
Þ�Å�ÉçÃpÇ]Ç�Ã Ý ÃrÄ9Û2Ç�Æ�Å%Ç�Û Í Ù�Ä:ÖÅóÞ�Å�È�Ç�ÛçÈ Ý ÃpÄ9ÜBÆ�ÃpÉ;É;ÃpÄ)ÛçÉtÞ Í Æ�È]È�Å¨ÖÅóÄ Í ÙoÇ Í Æ7È Ý ÐÃpß�Û Ý Ã�È Ý ÊkÆ�Ùoß#ô Í Û2Ñ Ý ÃÎdÅ�ß#ô�Û;Ù7ÃÀÃpÇ Ý ÊZÆ�Ùóß#ô Í Û2Ñ Ý Ã4Þ7È9Û;Î�ÛçÇ9Ûçì�Ã�Ä Ý Ã/ß Í ÎdÎ)Æ�Ù�Û;ß�Å�Ç�Û Í Ù:Þ Í Æ�ÈbÄ Í ÙªÅ�Þ7Þ�É;Ûçß�Å�Ç9Û Í Ù å
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ñ�Å�Þ�Þ�Ã�É Í Ù�ÄbÜBÆ�ÃÀÇ Í Æ7Ä�ÉçÃ�Ä(Ç9Ã�Ä]Ç9ÄTÄ Í Ù[Ç�Ã P?Ã�ßpÇ9ÆXÐÃ�ÄTÃ�ÙhÃ�Ù[ì6Û;È Í Ù�Ù�ÃpÎdÃpÙBÇ Ý ÐÃ Ý Û0ÐÃ å
� = w]=��d0���� D� 0 �
	�� � �����	���� � 	 °����%°¨° � - « � « �OE �
� ° �
� � ¯ ��������� = +�Ã�Ç�Ã�Ä�Çtß Í È]È9Ã�Ä.îÞ Í Ù Ý Å�Ù[Ç�Å�Æ�ÑcÈ6ÐÃpÄ9Æ�É2Ç#Å�Ç9Ä Ý ÊkÃ*ÑtÐÃ�ß�Æ�Ç�Û Í Ù Ý ÃbÉ;Å /PÅ Ø É;ÃÀõ�Ã�Ä]ÇtÙ Í Ç�È9Ã�ÛçÎdÞ7É�Å�Ù[Ç#Å%Ç�Û Í Ù - Ë7ð Ý ÃbðXË�ñVË

òIÄ]Ç�Å�Ù Ý Å�È Ý -'Å�ì�Ã�ß:Æ�Ù7Û;ÜBÆ�Ã�Î�Ã�Ù[Ç Ý Ã�Ä'Þ�È9ÛçÎdÛ2Ç�Ûçì�Ã�Ä Ý Ãdß Í Î�ÎxÆ�Ù�Ûçß�Å�Ç9Û Í Ù Ý Ã�Ç í Þ?ÃdÞ�Æ7Ç;S%æÂÃpÇ Ý Û;Ä.îÇ�Å�Ù[Ç�ÄVò�� Í Ù�ÃTÄ]Û Ý Ã Ý ß Í ÎdÎ)Æ�Ù�Û;ß�Å�Ç�Û Í Ù�~ Í Æ U ñ * * - å� Ù�Ù Í Ç9ÃTÜBÆ�Ã�É�ÅÀì�Å�È9Û;Å�Ù�ßpÃ�Ä]Æ�È¢É;ÃpÄtÇ9Ã�Î�Þ�ÄÝ ÊkÃ*ÑtÐÃpß�Æ7Ç9Û Í ÙhÃ�Ä�Ç Ø?Í Ù�Ù�Ãdò�Þ Í Æ�È(ß#ô�Å�ÜBÆ�ÃÀÇ#Å�ÛçÉ;É;Ã Ý ÃÀÞ�È ÍÂØ É+ÖÃ�Î�Ã
Ù Í Æ�Ä�É;Å�ÙPéß Í Ù�ÄnRSRxÃ*Ñ7ÞXÐÃ�È9ÛçÃ�Ù�ßpÃ�Ä~- å/ Í Æ). Í Æ�È9Ä�Ä]Æ�È�É�Å6/¥Å Ø ÉçÃxõÂï7Þ Í Æ�È�É;Ã�Ä(Ç�Å�Û;ÉçÉ;ÃpÄXÄ]Æ�ÞXÐÃ�È]Û;ÃpÆ�È9ÃpÄ^ÖÅ:õM* Í ï�ÜBÆ�Å�Ù Ý Í Ù Ý Í Æ Ø ÉçÃ
É�Å)Ç�Å�Û;ÉçÉ;ÃÉçÃVÇ�ÃpÎdÞ7Ä Ý ÊkÃ*ÑtÐÃ�ß�Æ�Ç�Û Í ÙóÃpÄ]ÇbÎxÆ�É2Ç�ÛçÞ�É;Û0ÐÃ�Þ�Å�È�Æ�ÙgÞ?ÃpÆgÞ�É;Æ�Ä Ý Ã Ý Ã�Æ6Ñ å�× ÃÀÈ6ÐÃ�Ä]Æ�ÉçÇ�Å�ÇbÈ9ÃpÉ�Å�Ç9ÛçìÂÃpÎdÃpÙ[ÇÎ Í!í ÃpÙÏÞ�Ã�Æ�ÇxÄ�ÊZÃ0Ñ�Þ�ÉçÛ;ÜBÆ�ÃpÈxÞ�Å�ÈxÉMÊkÆ�Ç�Û;ÉçÛ;Ä9Å�Ç�Û Í Ù Ý Ê . Ç9ô�Ã�È]Ù�ÃpÇgõjR
* Ø Û2Ç�Ä�S%Ä å�U Ã:Þ�É;Æ7Ä�ïtõ!* Í Ä]Æ�È \
Þ7È Í ß�Ã�Ä]Ä9ÃpÆ�È9Ä4È9Ã0ì�ÛçÃ�Ù[ÇrÖÅ:ßpÃxÜBÆ�Ã^ß#ô�Å�ÜBÆ�ÃcÞ�È Í ßpÃ�Ä9Ä]Ã�Æ�ÈÀÈ]Ã�éß Í Ûçì�Ãlõ N!\�� Ý Ã Ý Í Ù�ÙXÐÃpÃ�ÄÀß�Ã^ÜBÆ�Û¥ß Í È.îÈ]Ã�Ä]Þ Í Ù Ý ÖÅ:É;ÅdÇ#Å�Û;É;ÉçÃ Ý Æ�ß�Å�ß#ô�Ã Ý Æ × ÃpÉ;ÃpÈ Í Ù å�U Í Ù�ß�ï?Þ Í Æ�È Ý ÃpÄÀÞ�È ÍÂØ É+ÖÃ�Î�Ã�ÄTÞ�É;Æ7ÄÀæÂÈ�Å�Ù Ý Ä
ÜBÆ�ÃõM*{ï�É;ÃÀß�Å�ß#ô�Ã4Ã�Ä]Ç�Ä9Å�Ç�Æ�È6ÐÃ'Ã0ÇbÉ;ÃpÄ�Þ�Ã�È Õ Í È9ÎdÅ�Ù�ßpÃ�Ä Ý ÐÃpß�È Í Û;Ä]Ä9Ã�Ù[Ç å
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* P868PM�S484 L8P�O�68* LQ476 =8= LM�8�/L8* � J N�R8* = J = R�N�P
* R8PQ47P8*8* 68R8R8L86 6�O�LQ476 6Q4�N�*8L � J N�P�O�6 J = O8O�*
* �1N�47*8R�O�6 �/LM�1N7O�P �/L8L8R�N�R �/P8*�O = 6 � J N �/*8R J = *8P86
* P�N = OU�/R8P P868PM�S484 P868R8*Q4 = P8R = RQ47L � J N �S4"� J =8= N8N
* 4"� = 47L�N�4 R8PQ47P8*8* R8L�N�P8PQ4 RM�/*�O = L � J N �8�/L J = * = R
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/ Í Æ). Í Æ�È9ÄrÅ!ì�Ã�ßóÉ;ÃgÎ ÒÃpÎdÃhß Í Ý Ã�ï Í ÙFÙ Í Ç9ÃóÄ]Æ�È�É�Å4/PÅ Ø É;Ã NnÜBÆ�ÃóÉ�ÅnÎÚÐÃ0Ç�È9ÛçÜBÆ�Ã Ý ÊkÃ*Ñ�Þ�Å�Ù�Ä]Û Í Ù
Ø Å�Ä6ÐÃpÃ�Ä Í Û2ÇÁÄ9Æ7ÈPÉ;ÃXÎdÛçÙ�Û;Î)Æ�Î Í ÆxÉçÃ�ÎdÅ%Ñ�Û;ÎxÆ7Î Ý Ã Ý Í Ù7Ù�ÐÃ�ÃpÄÁÇ�È�Å�ÛçÇ�ÐÃpÃ�Ä¥Ã�Ä]Ç Ø?Í Ù7Ù�Ã�ì Í Û;È9ÃXÞ�È9ÃpÄ9ÜBÆ�Ã
Í Þ7Ç�ÛçÎrÅ�ÉçÃ å
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+�ÃpÄ /PÅ Ø É;Ã�Ä�R)ÃpÇ Ì ß Í Ù7ß�Ã�È]Ù�Ã�Ù[ÇlÐÃ�æÂÅ�É;ÃpÎdÃpÙBÇXÉ+ÊZÛ;Î�Þ�É;Å�Ù[Ç#Å�Ç9Û Í Ù Ý ÃÀðtË7ñTËrÎdÅ�Û;ÄXÅ�ìÂÃ�ß Ý Ã�Ä�Þ�È]Û;Î�Û2îÇ9Ûçì�Ã�Ä Ý Ã
Ç í Þ�Ã4Ä]Ã�Ù Ý S�È9Ãpß�Ã�Û2ìÂÃ Ý Å�ÆgÉçÛ;Ã�Æ Ý Ã�Ä�ÉçÃ�ßpÇ9Æ�È9Ã�SoÐÃpß�È]ÛçÇ�Æ7È9Ã Ý ÛçÄ]Ç�Å�Ù[Ç�Ã�Ä å]U Ã
ÎdÅ�Ù�Û+ÖÃ�È9Ã
Å�Ä9Ä]Ã�/
Ä]Æ�È9Þ7È9Ã�Ù�Å�Ù[Ç�ÃcÙ Í Æ�ÄVÙ�ÃxÙ Í Ç Í Ù�Ä
Þ�Å�Ä Ý Ã Ý Û P�ÐÃ�È9ÃpÙ�ß�Ã^Ä]Æ�È
ÉçÃ�ÄVÇ9Ã�Î�Þ�Ä Ý ÊZÃ0Ñ¢ÐÃpß�Æ7Ç9Û Í ÙnÞ�Å�ÈVÈ�Å�Þ�Þ Í È�ÇÖÅxßpÃ�Æ�Ñ Ý ÃÀÉ�Å�/¥Å Ø ÉçÃ)õÀÎ�Û;Ä/ÖÅxÞ�Å�È]Ç(É;Ã
ß�Å�Än\
* Í ÖÆ:ÉMÊ»Å�Î¨ÐÃ�ÉçÛ Í È9Å�Ç�Û Í Ù^Ã�Ä�Ç Ý Ãi\ ë:å]� ÙlÞ�Ã�Æ7Ç�Å�É Í È]Äß Í Ù�ßpÉ;Æ�È]ÃTÜBÆ�ÃTÉ+ÊZÛ;Î�Þ�É�Å�Ù[Ç�Å�Ç�Û Í ÙxÃ�ÙrðuW - òIÙ Í Ç9È9ÃbìÂÃ�È]Ä9Û Í Ù:Æ7Ç9Û;É;ÛçÄ6ÐÃpÃ Ý Ã - Ë7ðH- Ý ÃpÄXÞ�È]Û;Î�ÛçÇ9ÛçìÂÃpÄ Ý Ã
Ç í Þ�Ã'ÉçÃ�ß0Ç�Æ�È]ÃTS�ÐÃpß�È9Û2Ç�Æ�È]Ã Ý Û;Ä�Ç#Å�Ù[Ç�ÃpÄbÄ Í Ù[Ç�ï�Å�ÆóÙ�Û2ìÂÃ�Å�ÆóÆ�Ç�Û;ÉçÛ;Ä9Å�Ç�ÃpÆ�È�ï6Þ�É;Æ�Ç ÒÍ ÇbÄ9Å�Ç�ÛçÄ Õ Å�ÛçÄ�Å�Ù[Ç�ÃpÄ å
Ë6Æ�È�É�Å�/¥Å Ø ÉçÃ B)Ù Í Æ7Ä�Å�ì Í Ù�Äbß#ô�Å�Ù�æ¥ÐÃ Ý ÃÀÈ6ÐÃ�Ä9Ã�Å�Æ Ý ÊZÛ;Ù[Ç�ÃpÈ9ß Í Ù�Ù�Ã0Ñ�Û Í ÙlÞ Í Æ�È(Æ�Ù I Å�Ä]Ç . Ç9ô�Ã�È]Ù�ÃpÇ å
ð¥Å�È(È9Å�Þ�Þ Í È]Ç)ÖÅ'É�Å /¥Å Ø ÉçÃ�R)Ù Í Æ�Ä ÍÂØ Ä]Ã�È�ì Í Ù�ÄbÆ�ÙlæÂÅ�Û;ÙdÄ9Æ�È(ÉçÃ�Ä�Ç9Ã�Î�Þ�Ä Ý ÊZÃ0Ñ¢ÐÃpß�Æ7Ç9Û Í Ù Ý Ã
ÉMÊ Í È Ý È]Ã
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Ý Ã���Å�Þ7Þ�È Í Ñ�Û;ÎdÅ�Ç�Û2ìÂÃpÎdÃpÙBÇ^Å�É Í È]Ä)ÜBÆ�ÃgÉ;ÃdÈ6ÐÃpÄ9Ã�Å�Æ³ÃpÄ]Ç^Ç�ôXÐÃ Í È]Û;ÜBÆ�Ã�Î�Ã�Ù[ÇgõcR Õ Í Û;ÄxÞ7É;Æ�ÄxÈ9Å�Þ�Û Ý Ã åË7Å�ß#ô�Å�Ù[Ç)ÜBÆ�ÃcÙ Í Ç9È9ÃcÅ�Þ7Þ�É;Ûçß�Å�Ç9Û Í ÙsÙ�ÊkÃpÄ]Ç4Þ�Å�Ä/æ Í Æ7È9ÎdÅ�Ù Ý Ã^ÃpÙ{Ù Í Î Ø È9Ã Ý Ã�ß Í Î�ÎxÆ�Ù�Ûçß�Å�Ç9Û Í Ù�ÄpïÙ Í Æ7ÄPÞ Í Æ7ì Í Ù�ÄPÃpÄ]Ç�ÛçÎdÃpÈ¥ÜBÆ�ÃXÉ;Ã Õ Å�ßpÇ9Ã�Æ�È���ÄpÊ Í�Ø Ç�ÛçÃ�Ù[ÇTÖÅ�Æ�Ùxß Í�ÒÆ�Ç Ý Ã�ôBÆ�ÛçÇ¥ß�Å�È]Ç�ÃpÄ I Å�Ä�Ç . Ç�ô7Ã�È9Ù7ÃpÇ�ï
ß�Ã4ÜBÆ�Û�Ã�Ä�Ç�Î Í Ý Û;ÜBÆ�Ã å/ Í Æ�Ä�ÉçÃ�ÄtÈ6ÐÃpÄ9Æ�É2Ç#Å�Ç9ÄXÞ�È6ÐÃ�ß�ÐÃ Ý ÃpÙBÇ9Ä(Ä Í ÙBÇ ÍÂØ Ç9Ã�ÙBÆ�Ä�Þ Í Æ�ÈtÉ;Ãbß�Å�Ä Í ÖÆcÉ;ÃpÄXÞ7È Í ß�Ã�Ä]Ä9ÃpÆ�È9Ä(Ä Í Ù[Ç�Ç Í Æ�ÄtÉ;Ã�ÄÎ ÒÃ�Î�Ã�Ä å K Í Æ�Ä¥Ç9Ã�Ù Í Ù�Ä�ÖÅbÉ�Å Ý Û;Ä]Þ Í Ä9ÛçÇ9Û Í Ù Ý Æ)É;Ã�ß0Ç�ÃpÆ�È¥Æ7Ù Ý ÃpÄ9ß�È]Û;Þ7Ç9Û Õ Ã*Ñ�ô�Å�Æ�Ä�Ç�Û Õ Ý ÃtÇ Í Æ�Ä¥É;Ã�Ä�Ç�ÃpÄ]Ç9ÄÜBÆ�ÃbÙ Í Æ�ÄtÅ�ì Í Ù�Ä¢Þ�ÆdÎ�Ã�Ù7Ã�È©Ä9Æ7È Ý Û P�ÐÃ�È9ÃpÙ[Ç�Ä©ß�ÉçÆ�Ä]Ç9Ã�È]Ä ^ ð¥Ã�Ù[Ç9Û;Æ�Î ð©È Í ÛçÙ[Ç�Ã�È]ß Í Ù7Ù�Ã�ß0Ç�ÐÃ�ÄtÞ�Å�È * í îÈ9ÛçÙ�ÃpÇ�ï * É;Þ�ô�ÅVÛ;Ù[Ç�ÃpÈ9ß Í Ù�Ù�ÃpßpÇ�ÐÃpÄ©Þ�Å�È I Å�Ä]Ç . Ç9ô�Ã�È]Ù�ÃpÇ�ï × Ã�ÉçÃ�È Í ÙxÛ;Ù[Ç�ÃpÈ9ß Í Ù�Ù�ÃpßpÇ�ÐÃpÄ©Þ�Å�È I Å�Ä�Ç . Ç�ô7Ã�È�î
Ù�Ã0Ç¢ÃpÇ©Þ Í Æ�È Ý Û P�ÐÃ�È9ÃpÙ[Ç�Ä©Å�Éçæ Í È]ÛçÇ�ô7ÎdÃpÄ Ý Ã�É;Å Õ Å�Î�Û;ÉçÉ;Ã Ý ÃpÄ¢Å�É;æ Í È9ÛçÇ9ô�Î�Ã�Ä Ý Ê.ÐÃ�ß#ô�Å�Ù[Ç9Û;É;É Í Ù�Ù�Å�æÂÃ(Å�ìÂÃpßÆ�Ù�Ã/Ä]Ã�Æ�ÉçÃsÐÃpÇ#Å�Þ?Ã Ý Ã Õ Æ7Ä9Û Í Ù å�× ÃÀß Í ÎdÞ�Å�È�Å�Ç9Û Õ ÄpÊkÛçÙBÇ�ÐÃ�È]Ã�Ä9Ä]Ã'Þ�Å�È�Å�ÛçÉ;É;ÃpÆ�È9Ä�Å�Æ�Ñ Ý Ã�Æ�ÑlÛ;Î�Þ�É0ÐÃpÎdÃpÙ�îÇ#Å%Ç�Û Í Ù�Ä Ý Ã - Ë7ðâò - Ë7ðu+�Û Ø Ã0ÇtðHW - -0ï�É;Ã�Ç9È9Û6Þ?ÃpÈ9Î�ÃpÇ]Ç#Å�Ù[Ç Ý Ã�Î�ÃpÇ]Ç�È]Ã'ÖÅ . Í Æ�ÈPÉ;Ã�ÄPÞ?ÃpÈ Õ Í È]ÎrÅ�Ù7ß�Ã�ÄÈ9ÃpÉ�Å�Ç9Ûçì�Ã�Ä Ý ÃpÄ/Û;Î�Þ�É0ÐÃpÎdÃpÙBÇ�Å�Ç�Û Í Ù�Ä å�� Ù�ÃpÙnÈ9ÃpÇ9Û;È]ÃxÞ�È9ÛçÙ�ß�ÛçÞ�Å�ÉçÃ�Î�Ã�Ù[ÇVÜBÆ�ÃcÉçÃ�Ä
ÛçÎdÞ�É0ÐÃ�Î�Ã�Ù[Ç#Å%Ç�Û Í Ù�ÄÝ ÃpÄPÞ�È]Û;Î�ÛçÇ�Û2ìÂÃpÄ�Þ�Æ7Ç;S%æÂÃpÇ Í P?Ã�È]Ç9Ä Ý Å�Ù�ÄÁðuW - 1�Ä Í Ù[Ç Ý ÃXÎdÃpÛ;ÉçÉ;Ã�Æ7È9Ã�Ä�ÜBÆ�Å�É;ÛçÇ�ÐÃ�Ä�ÜBÆ�Ã�ßpÃ�ÉçÉ;Ã�Ä Í P?Ã�È�Ç�ÃpÄÄ Í Æ�Ä - Ë7ðu+�Û Ø å
YÀÉ ÍÂØ Å�É;Ã�Î�Ã�Ù[Ç�ï�ðuW - 1�Ù Í Æ�Ä�Ä9ÃpÎ Ø ÉçÃ©Ä9Æ�ÞXÐÃpÈ9ÛçÃ�Æ�È(ÖÅ - Ë7ðu+�Û Ø å +�Ã�Ä�Ç�ÃpÄ]Ç9Ä�Þ�Ã�È]ÎdÃ0Ç9Ç9Ã�Ù[Ç Ý ÊkÅ�Þ�Þ�È6ÐÃ�ß�ÛçÃ�ÈÉ;Ã^æÂÅ�Û;Ù Ý ÊZÆ�ÙOß�É;Æ7Ä]Ç�ÃpÈ/Ä Í Æ�Ä * í È]Û;Ù�Ã0Ç'Þ�Å�ÈÀÈ�Å�Þ7Þ Í È�Ç:ÖÅlÆ�Ù I Å�Ä�Ç]î . Ç9ô�Ã�È]Ù�ÃpÇ å ðPÅ�È/Ã*Ñ7ÃpÎdÞ7É;Ã�ï�Å�Æ
ì6Æ Ý Æ¨Þ�È]Û2Ñ Ý Ã�Ä)ß�Å�È�Ç�Ã�Ä * í È9Û;Ù7ÃpÇxì6Û;ÄgÖÅóì6Û;Ä Ý Ã�Äxß�Å�È]Ç9Ã�Ä I Å�Ä�Ç]î . Ç9ô�Ã�È]Ù�ÃpÇ^Ã0Ç^Å�Æ,ì6Æ Ý Æ¨æ[Å�Û;Ù
È9ÃpÉ�Å�Ç9Ûçì�Ã�Î�Ã�Ù[Ç Õ Å�Û Ø É;Ã�ÜBÆ�ÃÀÉ+Ê Í Ù:Þ�Ã�Æ7Ç ÍÂØ Ç�ÃpÙ�Û;ÈXÄ9Æ�È�ÜBÆ�ÃpÉ;ÜBÆ�ÃpÄ�Þ�È Í ß�ÃpÄ9Ä9ÃpÆ�È9ÄbÛçÙBÇ9Ã�È]ß Í Ù�Ù7Ã�ßpÇ�ÐÃ�ÄbÞ�Å�ÈÉ;ÃpÄ�ß�Å�È�Ç�ÃpÄ * í È9Û;Ù7ÃpÇ�ï Í ÙgÞ?ÃpÆ7ÇbÞ�È6ÐÃ Õ ÐÃ�È]Ã�È�Æ�Ù�ÃÀÄ Í É;Æ�Ç�Û Í Ù I Å�Ä]Ç�î . Ç�ô�ÃpÈ9Ù�Ã0ÇbÞ Í Æ�È�É;ÃpÄ�Å�Þ�Þ�ÉçÛ;ß�Å�Ç�Û Í Ù�ÄÞ�Å�È9Å�É;É+ÖÃ�ÉçÃ�Ä(ÜBÆ�Û�ß Í ÎdÎ)Æ�Ù�Û;ÜBÆ�ÃpÙ[ÇTÞ�Ã�Æhß Í ÎdÎ�Ã
Ù Í Ä�Ç9È9Û;Ä å- ÛçÃ�Ù/Ä ÒÆ�È�ÉçÃ�Ä�Ç9Ã�Ä]Ç9Ä�Ä Í Ù[Ç�Ã P?Ã�ß0Ç�ÆXÐÃpÄ¥Þ Í Æ�È�Æ7Ù4ÎdÅ�Ç�ÐÃ�È9ÛçÃ�É Ý Í Ù�ÙXÐÃ å ð¥ÃpÆ7Ç ÒÃpÇ9È9Ã©ÜBÆ�Ã¢É;ÃpÄ�Þ?ÃpÈ Õ Í È]ÎrÅ�Ù7ß�Ã�ÄÅ�ìÂÃpß * í È]Û;Ù�Ã0ÇbÞ Í Æ7È9È Í ÙBÇ ÒÃ0Ç�È]Ã Ø Û;Ã�ÙgÎ�Ã�ÛçÉ;É;ÃpÆ�È9ÃpÄ(Å�ìÂÃpß Ý Ê»Å�Æ7Ç�È]Ã�ÄbÞ�Û;É Í Ç�ÃpÄ å ð¥Ã�Æ�Ç ÒÃ0Ç�È9Ã/Å�Æ�Ä9Ä]Û�Ü6Æ7ÃÉ�Å^æÂÃpÄ]Ç9Û Í Ù Ý Ã�Ä�ß Í ÎdÎxÆ7Ù�Û;ß�Å�Ç�Û Í Ù�Ä(æÂÉ ÍÂØ Å�ÉçÃ�Ä Õ Å�Û2Ç�ÃÀÞ�Å�ÈTðuW - 1�Ä]Ã'Þ�È ÒÃpÇ9Ã'Î�Û;ÃpÆ�ÑoÖÅcÆ�ÙªÄ]Æ�Þ�Þ Í È]Ç
I Å�Ä]Ç�î . Ç�ô7Ã�È9Ù7ÃpÇ�Þ�É;Æ�Ç ÒÍ ÇbÜBÆ�Ê�ÖÅ�Æ7ÙóÄ]Æ�Þ�Þ Í È]Ç Ý Ã/ß Í ÎdÎxÆ7Ù�Û;ß�Å�Ç�Û Í Ù Ý ÃÀÇ í Þ?ÃC* í È9ÛçÙ�ÃpÇ å
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465K=+>'0'.�C�/ � >A58. = Ý ÃXß�ÃpÇ]Ç�Ã(Þ�Å�È]Ç9Û;ÃtÄ9Æ�ÈÁÉçÃtÇ9È9Û6Ù Í Æ�ÄPÅ�ì Í Ù�Ä Ý ÐÃ .�ÖÅ Ý ÛçÇ¥ß Í Î Ø Û;Ã�Ù)Û;ÉÐÃpÇ�Å�ÛçÇtÛ;Î�Þ Í È]Ç�Å�Ù[Ç Ý ÃVß Í ÙBÇ9È Í ÉçÃ�ÈtÉ�Å/ß#ô�Å�È]æÂÃ Ý Ã�Ç�È9Å!ì�Å�ÛçÉ�ÜBÆ�ÊkÃQP�ÃpßpÇ9Æ�ÃÀß#ô�Å�ÜBÆ�Ã
Þ7È Í ß�Ã�Ä]Ä9ÃpÆ�ÈÞ Í Æ�È¢ß�Ã�ÉçÆ�Û�ÜBÆ�Û Ý Í ÛçÇtß Í ÎdÞ Í Ä]Ã�ÈXÅ!ì�Ã�ßTÞ�É;Æ�Ä]Û;ÃpÆ�È9Ä¢æ¥ÐÃpÙ�ÐÃ�È9Å�Ç�Û Í Ù�Ä Ý ÊkÆ7ÙrÎ ÒÃ�Î�Ã�Þ7È Í ß�Ã�Ä]Ä9ÃpÆ�ÈÅ�ÆnÄ9ÃpÛ;Ù Ý ÃcÄ Í ÙOßpÉ;Æ�Ä�Ç�ÃpÈ å*F É Õ Å�Æ�Ç�ÐÃpì6ÛçÇ9Ã�ÈÀÜBÆ�ÃcÉ;ÃpÄÀÞ�È Í ß�ÃpÄ9Ä9ÃpÆ�È9Ä4É;ÃpÄÀÎ Í Û;Ù�Ä
È9Å�Þ�Û Ý Ã�ÄÀÈ]Ã�ß Í ÛçìÂÃpÙ[ÇÅ�Ægè�É Ý Ã/É+ÊZÃ0Ñ¢ÐÃpß�Æ7Ç9Û Í ÙgÞ�ÉçÆ�Ä Ý Ã Ý Í Ù�ÙXÐÃpÃ�Ä^ÖÅxÇ�È�Å�ÛçÇ�ÃpÈ�ÜBÆ�Ã/ß�Ã�Æ6ÑhÜ6Æ7Û�Ä Í Ù[ÇTÉ;Ã�Ä�Þ7É;Æ�Ä�È9Å�Þ�Û Ý Ã�Ä å
+�ÃbÞ�È ÍÂØ É+ÖÃ�Î�Ã(ÜBÆ�ÃbÙ Í Æ7Ä¢Ç9È�Å�Û2Ç Í Ù7ÄÁÎrÅ�Û;Ù[Ç�ÃpÙ�Å�Ù[Ç©ß Í Ù�ß�ÃpÈ9Ù�Ã�É;Ã�Ç9È9Û�ÃpÙdÎ¨ÐÃ�Î Í ÛçÈ9Ã�É Í È9Ä]ÜBÆ�ÃbÉ;Ã�Ä©Þ7È Í îß�ÃpÄ9Ä]Ã�Æ�È]Ä4Ù7Ã)ì Í Ù[Ç/Þ�Å�ÄVÇ Í Æ7ÄdÖÅrÉ�Å�Î ÒÃpÎdÃ4ì6ÛçÇ�ÃpÄ9Ä]Ã å +�ÃxÞ7È ÍÂØ É+ÖÃ�Î�Ã)ÃpÄ]ÇÀÉçÃ)Ä9Æ7Ûçì�Å�Ù[Ç ^ t Ý Í Ù�ÙXÐÃ�ÃpÄÄ Í ÙBÇbÞ7ô í Ä]Û;ÜBÆ�Ã�Î�Ã�Ù[Ç Ý ÛçÄ]Ç�È]Û Ø ÆXÐÃ�Ã�Ä�Ä]Æ�È � Þ�È Í ßpÃ�Ä9Ä]Ã�Æ�È]ÄbÃpÇ Ý Í Û2ìÂÃpÙBÇ ÒÃ0Ç�È]ÃVÇ�È]Û0ÐÃ�ÃpÄ å�F ßpÛ�ÉçÃ�Ä�Þ�È Í ßpÃ�Ä�îÄ9ÃpÆ�È9ÄÀÄ Í Ù[ÇÀß�Å�È�Å�ß0Ç�ÐÃ�È]Û;Ä6ÐÃ�ÄÀÞ�Å�ÈTÉ;ÃpÆ�È9Ä�ì�Û2Ç�ÃpÄ9Ä9ÃpÄ/Ü6Æ7ÃxÙ Í Æ�Ä Ý ÐÃ�Ù Í Ç Í Ù�ÄVÞ�Å�È/Ô :��
	�� ( � ( �� å +�ÃpÄ
Ç#Å�Æ�Ñ Ý Ã
Ç9È�Å�Ù7Ä Õ Ã�È�Ç�ÄbÅ�ìÂÃpß/É;Ã�Ä Ý Û;Ä9ÜBÆ�ÃpÄbÅ�Û;Ù7Ä9Û�ÜBÆ�Ã/É;Å Ø Å�Ù Ý ÃÀÞ�Å�Ä9Ä9Å�Ù[Ç�Ã Ý ÆgÈ6ÐÃpÄ9Ã�Å�ÆgÙ�ÃÀÄ Í Ù[ÇbÞ�Å�Äß�Å�Þ7Ç�ÐÃpÄ Ý Å�Ù�ÄXÉçÃbÎ Í Ý ÖÃ�ÉçÃ(ÜBÆ�Û�Ä9Æ�Û2Ç å U ÃbÞ�ÉçÆ�Ä¢Ù Í Æ�Ä¢Ù Í Æ7ÄXÛçÙBÇ�ÐÃ�È]Ã�Ä9Ä Í Ù�Ä�Å�Æ 0�0 ß�Å�ÄtÞ�Å�È Õ Å�ÛçÇ�232¥ß�ÊZÃ�Ä�Ç
ÖÅ Ý Û;È]ÃgÅ�ÆÚß�Å�Ä Í ÖÆÚÉ�ÅªÇ�Å�Û;ÉçÉ;Ã Ý Æ³Þ�È ÍÂØ É+ÖÃ�Î�Ã:Þ?ÃpÆ7Ç�Ä9Ã Ý ÐÃ�ß Í Î�Þ Í Ä]Ã�ÈcÃ�Ù � Ä Í Î�Î�Ã�Ä Ý ÊZÃ�Ù[Ç�ÛçÃ�È]ÄÝ ÐÃ0è�Ù�Û;ÃpÄ/Ä9Ã�É Í ÙnÉ�Årì6ÛçÇ9Ã�Ä]Ä9Ã Ý Ãcß#ô�Å�ßpÆ�Ù Ý Ã�Ä/Þ�È Í ß�ÃpÄ9Ä]Ã�Æ�È]Ä å +�ÅgÙ Í Ç�Û Í Ù Ý Ã ��s�� }M�]�	q�lCq���{������j
���s q�lJ��s � Ã�Ä]ÇtÆ7Ç9Û;ÉçÃ(Û;ßpÛ�Å�è�Ù Ý ÃbÞ�È6ÐÃpß�ÛçÄ9Ã�ÈtÉ;ÃpÄ©ß#ô Í Ä]Ã�Ä Ý Ã�ÎdÅ�Ù�Û+ÖÃ�È]Ã(ÎrÅ%Ç�ôXÐÃpÎrÅ�Ç9Û;ÜBÆ�Ã åO. Ù Ý ÊkÅ�Æ7Ç9È9ÃpÄ
Ç�ÃpÈ9Î�Ã�Äpï�Ù Í Æ7Ä Ý ÃpÎrÅ�Ù Ý Í Ù�Ä{ÖÅ{ß�ÃªÜBÆ�ÃªÉ;Ã�Ä�Ç#Å�ÛçÉ;ÉçÃ�Ä t Ý Ã�Ä:Þ7È ÍÂØ É+ÖÃ�Î�Ã�ÄdÄ�ÊZÃ0Ñ�Þ�È9ÛçÎdÃpÙ[Ç:Ä Í Æ�Ä:É�Å
Õ Í È]ÎdÃ ^

ò Ì - t ¸���� ��������� ��� � Éçß�Î 	 ������� � �� ½"!#!$!�½ ��� ��������� �&% �'� � É;ßpÎ(	 ������� � �)
Í ÖÆ

* � ÃpÄ]Ç�Æ�Ù�Ã/ß Í Ù�Ä]Ç�Å�Ù[Ç�Ã Ý Ã F K >

* ������� Ã�Ä�Ç�Æ�ÙÀÇ#Å Ø ÉçÃ�Å�Æ Ý ÊkÃpÙBÇ9Û;ÃpÈ9Ä Ý ÃÁÇ#Å�Û;É;ÉçÃ � ÜBÆ�ÛÂß Í Ù[Ç�ÛçÃ�Ù[Ç�É;ÃpÄ�Þ?ÃpÈ Õ Í È]ÎrÅ�Ù7ß�Ã�Ä�È]Ã�É;Å�Ç�Û2ìÂÃ�ÄÝ ÃpÄ � Þ�È Í ßpÃ�Ä9Ä]Ã�Æ�È]Ä Ý ÆóßpÉ;Æ�Ä�Ç�Ã�È >
* É;ßpÎ 	 ������� � �) Ã�Ä�ÇbÉ;ÃVÞ7É;Æ�Ä(Þ�ÃpÇ9ÛçÇ�ÎxÆ�ÉçÇ9Û;Þ�ÉçÃbß Í Î�ÎxÆ�ÙOòIÉ;Ã�Å�Ä]Ç(ß Í Î�Î Í ÙrÎxÆ�ÉçÇ9Û;Þ�ÉçÃT- Ý ÃpÄ
� Ã�Ù[Ç�ÛçÃ�È]Ä Ý ÆhÇ�Å Ø É;Ã�Å�Æ ������� å

ðPÅ�ÈdÃ*Ñ7ÃpÎdÞ7É;Ã�ï¢Å�ì�Ã�ß � ¸ ��� ������� ¸,+ ä � ê � à ���.-xò�Ù Í Æ�ÄrÅ�ì Í Ù�Ä�Æ�Ù³Þ7È Í ß�Ã�Ä]Ä9ÃpÆ�ÈrÜBÆ�Û�Ç Í Æ�È9Ù�Ã
\ Õ Í Û;ÄÀÞ�ÉçÆ�Ä
ì6ÛçÇ9Ã�ÜBÆ�Ã�É;Ã^Þ7É;Æ�ÄÀÉçÃ�Ù[Ç�ï�Æ�ÙOÞ�È Í ßpÃ�Ä9Ä]Ã�Æ�È4Ç Í Æ7È9Ù�Å�Ù[ÇCB Õ Í Û;ÄÀÞ7É;Æ�ÄÀì6ÛçÇ9Ã^Ü6Æ7ÃdÉçÃ^Þ�É;Æ�ÄÉ;ÃpÙ[Ç)Ã0Ç)Æ�ÙoÞ�È Í ß�ÃpÄ9Ä9ÃpÆ�È)Ç Í Æ�È9Ù�Å�Ù[ÇZR Õ Í Û;Ä4Þ�ÉçÆ�Ä4ì6Û2Ç�ÃcÜBÆ�ÃrÉçÃdÞ�ÉçÆ�Ä4É;Ã�Ù[Ç�-ÀÙ Í Æ�Ä Í�Ø Ç�ÃpÙ Í Ù�Ä'Ü6Æ7ÃÉ;ßpÎ 	 + ä � ê � à ���.-/�.ã  ¸ �10��VÃ0Ç Ý Í Ù�ß t ¸ �10��?½ à � �10���½ ê � �10��?½ ä � �10�� ¸ 0��%ã�� å * Û;Ù7Ä9Û+ï%Å�ìÂÃpß
Ý ÃpÄVÇ#Å�ÛçÉ;ÉçÃ�Ä Ý Ã'Þ�È ÍÂØ É+ÖÃ�Î�Ã�Ä Ý Ã'É�Å Õ Í È9Î�Ã Ý Ã)É+Ê\ÐÃ�ÜBÆ�Å%Ç�Û Í Ù Ì ï�Û;É�ÃpÄ]Ç Õ Å�ß�Û;ÉçÃ Ý Ê»Å�Ä9Ä9ÛçæÂÙ�ÃpÈ�ÖÅdß#ô�Å�ÜBÆ�ÃÞ�È Í ßpÃ�Ä9Ä]Ã�Æ�È)Æ�Ù�ÃrÜBÆ�Å�ÙBÇ9ÛçÇ�ÐÃ Ý Ã Ý Í Ù�ÙXÐÃpÃ�Ä lCj32!�	|~}T�4�&�	j]q ��|~{��]{k|;q�l {kj]j��	sCs � vp } p 2TlCq���}�}T� å¥× ÊZÃ�Ä�Ç
É+ÊZÛ Ý ÐÃ�ÃbÛ;Ù[Ç�Æ7ÛçÇ�Û2ìÂÃ Ý Ã Ý ÐÃpÞ�Å�È]ÇXÃpÇtÃpÉ;É;Ãbß�Å�È�Å�ß0Ç�ÐÃpÈ9Û;Ä]ÃbÉ�ÅÀÞ�È6ÐÃpß Í Ù Ý ÛçÇ9Û Í Ù Ý Æ�Þ�È ÍÂØ É+ÖÃ�Î�Ã å +�Å/Þ�È Í Þ�È9Û0ÐÃpÇ�ÐÃÞ�Ã�Æ7ÇbÅ�Æ�Ä9Ä]Û�Ä�ÊZÃ0Ñ�Þ�È]Û;Î�Ã�È�Þ�Å�È�ÉçÃ Õ Å�Û2Ç�ÜBÆ�ÃÀÉMÊ Í Ù Ý Ã�ÎdÅ�Ù Ý ÃdÖÅ)ß�ÃVÜ6Æ7Ã
É�Å'Ç�Å�Û;ÉçÉ;Ã Ý ÆlÞ7È ÍÂØ É+ÖÃ�Î�ÃVÄ Í ÛçÇÝ Û2ì�ÛçÄ9Û Ø É;Ã
Þ�Å�È�É�Å^Ä Í ÎdÎ�Ã Ý Ã�Ä�ì�Å�ÉçÃ�Æ�È]Ä Ý Æhì�Ã�ß0Ç�Ã�Æ7È X�rSsV� å
Ë�Û t Ù�Ã(Þ�Ã�Æ�Ç¢Þ�Å�ÄÁÄpÊkÃ*Ñ7Þ7È9Û;Î�Ã�È©ß Í Î�ÎdÃ/ÖÅVÉ+Ê.ÐÃ�ÜBÆ�Å�Ç9Û Í Ù Ì ï Ý ÃpÄÁÇ�Ãpß#ô�Ù�Û;ÜBÆ�ÃpÄtÅ�Æ7Ç�È]Ã�Ä©ß Í ÎdÎ�Ã�ßpÃ�ÉçÉ;Ã�ÄÞ�È6ÐÃ�Ä9ÃpÙ[Ç�ÐÃ�ÃpÄ
Ã�Ùw5 * ñ * 8
B 9 Þ�Ã�Æ�ìÂÃ�Ù[Ç ÒÃpÇ�È]ÃÀÆ7Ç�ÛçÉ;ÛçÄ6ÐÃ�ÃpÄbÅ�è�Ù Ý ÊkÅ�Ä9Ä]Æ�È9ÃpÈTÉMÊ.ÐÃpÜBÆ�Û;ÉçÛ Ø È9Å�æÂÃ å K Í Ç�È9Ã/ß Í Ý Ã
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ÃpÄ]ÇhÐÃ�ßpÈ9ÛçÇ Ý Ã/Ä Í È]Ç9Ã4ÜBÆ�Ã4Ä9ÃpÆ�É;Ã4É�Å Ý Ã�Ä9ßpÈ9ÛçÞ7Ç�Û Í Ù Ý Æhì�Ã�ßpÇ9Ã�Æ�È ������� Ã�Ä]ÇcÖÅcß#ô�Å�Ù�æÂÃpÈbÄ9Û�É+Ê Í ÙgÞ�Å�Ä]Ä9ÃÖÅcÆ�ÙóÅ�Æ7Ç9È9ÃÀß�ÉçÆ�Ä]Ç9Ã�È�+

w]=:x � +��
�'����+)� °¥¯ � & +)��-�����	 	 � 0 ��	 �

+�Ã/Þ Í Û;Ù[Ç�ßpÉ0ÐÃÀÞ Í Æ�È ÍÂØ Ç9Ã�Ù�ÛçÈ Ý Ã Ø�Í Ù�Ù�ÃpÄ�Þ�Ã�È Õ Í È9ÎdÅ�Ù�ßpÃ�Ä Ý Ê\ÐÃ�ÜBÆ�ÛçÉ;Û Ø È�Å�æ�Ã Ý Ã/ß#ô�Å�È]æÂÃ/Ã�Ä]ÇxÖÅ^Ù Í Æ�îì�Ã�Å�ÆóÉ;Ã
ß#ô Í Û2Ñ Ý Ã�ÄbÞ�Û2ì Í Ç9Ä å]. ÙhÃ P?ÃpÇbß�Ã/Ä Í Ù[ÇbÃ�Æ�ÑgÜBÆ�Û�Þ�Ã�È]ÎdÃ0Ç9Ç9Ã�Ù[Ç Ý ÃÀÞ�Å�È�Ç�ÛçÇ9Û Í Ù7Ù�Ã�ÈXÉ+ÊZÃ�Ù[Ç�È6ÐÃ�ÃÃpÙgÞ Í È�Ç�Û Í Ù Ý Ã
Ç�Å�Û;ÉçÉ;ÃTÅ�Þ�Þ�È Í Ñ�ÛçÎrÅ�Ç9Ûçì�Ã�Î�Ã�Ù[Ç(Û Ý Ã�Ù[Ç�ÛçÜBÆ�Ã�Ä Ý Å�Ù�Ä�É;Ã
ß�Å�Ä(ô Í Î Í æ�ÖÃ�Ù�Ã å�F ß�ÛMï�Þ Í Æ�È(ÉçÃß�Å�Ä�ôXÐÃpÇ�ÐÃpÈ Í æ�ÖÃ�Ù�Ã
ÛçÉ Õ Å�Æ7ÇXÄ�ÊkÅ�È9È9Å�Ù�æÂÃpÈXÞ Í Æ�ÈtÜBÆ�ÃVÉçÃTÞ�Å�È]Ç9Û Í Ù�Ù7Ã�Î�Ã�Ù[Ç�ß Í Ù�Ä�Ç�ÛçÇ9Æ�Ã Ý Ã�ÄXÞ Í È�Ç�Û Í Ù�Ä Ý ÃÉMÊkÃpÙ[Ç�È6ÐÃpÃ Ý Ã/Ç�Å�Û;ÉçÉ;ÃpÄ�Þ�È Í Þ Í È]Ç�Û Í Ù�Ù�ÃpÉ;ÉçÃ�Ä'ÖÅ^É�Å)ì6Û2Ç�Ã�Ä]Ä9Ã Ý Ã/ß#ô�Å�ÜBÆ�Ã4Þ�È Í ß�ÃpÄ9Ä]Ã�Æ�È å

After sorting pivots

P1 (sorted) P2 (sorted) P3(sorted)

we keep 3rd and 7thvalue(     ) = k * lcm(p_i)

� ��� g õ ^ � m�	s ���	q�l {kj����} ��l 2!{kqC}Z�	j,��m�	q]m�	|~{��Hv�	j��

× Í Ù�Ä9Û Ý ÐÃ�È Í Ù�Ä(É;Å I ÛçæÂÆ�È9Ã4õ
Þ Í Æ�ÈXÃ0Ñ�Þ�É;ÛçÜBÆ�Ã�ÈXÛ;Ù[Ç�Æ�Û2Ç�Û2ìÂÃ�Î�Ã�Ù[ÇXÜBÆ�Ã�ÉçÄ(Ä Í Ù[Ç�É;Ã�ÄXÈ9ÃpÄ9Ä Í È]Ç�Ä�Þ7È Í Õ Í Ù Ý ÄÝ Æ�Þ�Å�È]Ç9ÛçÇ�Û Í Ù�Ù�ÃpÎdÃpÙ[ÇPÞ Í Æ�ÈÁÉçÃ(ß�Å�ÄÁôXÐÃpÇ�ÐÃ�È Í æ�ÖÃ�Ù7Ã å +�Å I Û;æ�Æ�È9ÃXÈ9Ã�Þ7È6ÐÃ�Ä]Ã�Ù[Ç�ÃbÉMÊ.ÐÃ0Ç#Å�Ç Ý ÆcÞ�È Í æ�È�Å�Î�ÎdÃÅ�ÆdÎ Í Î�Ã�Ù[Ç Ý ÃbÉ�ÅÀÄ6ÐÃpÉ;Ã�ß0Ç�Û Í Ùóò�Ã�ÙdÞ�Å�È9Å�É;É+ÖÃ�É;Ã�Ä9Æ�È¢ß#ô�Å�ßpÆ�Ù Ý Ã�ÄtÞ�È Í ß�ÃpÄ9Ä9ÃpÆ�È9Ä~- Ý ÃpÄXÞ�Û2ì Í Ç9Ä å Ë�Æ7ÈtÉ;Å
I Û;æÂÆ�È]ÃTõXÙ Í Æ�ÄÁÅ!ì Í Ù�ÄPÇ9È Í ÛçÄ�Þ�È Í ß�ÃpÄ9Ä9ÃpÆ�È9Ä©ÜBÆ�Û Í Ù[ÇPÇ9È Í ÛçÄ�ì6Û2Ç�Ã�Ä]Ä9ÃpÄ Ý Û P�ÐÃ�È]Ã�Ù[Ç�ÃpÄPÈ9ÃpÞ�È6ÐÃpÄ9ÃpÙBÇ�ÐÃ�ÃpÄtÞ�Å�ÈÇ9È Í ÛçÄ¥È]Ã�ß0Ç#Å�Ù�æ�É;Ã�Ä Ý Ã Ý Û;Î�Ã�Ù7Ä9Û Í Ù Ý Û P�ÐÃ�È9ÃpÙ[Ç�Ã�Ä å +�ÃpÄPÞ�Û2ì Í Ç9Ä¥Ä Í Ù[ÇPÞ�È]Û;Ä�ÖÅ Ý ÃpÄ¥ÛçÙ[Ç�Ã�È�ì�Å�É;ÉçÃ�Ä�È6ÐÃpæÂÆ�É;ÛçÃ�È]ÄÛçß�Û¥Å�Æ�Ä9ÃpÙ�Ä Ý ÃxðXË�ñVËªÃ0ÇÀÜBÆ�ÛPÄ Í Ù[ÇÀÎrÅ%Ç�ÐÃ�È]Û�Å�ÉçÛ;Ä6ÐÃ�ÄbÞ�Å�ÈTÉ;Ã�ÄTÄ í Î Ø�Í É;ÃpÄ����� å Ë�Æ�ÈVÉ�Å I Û;æÂÆ�È]Ãdõ�ï
É;ÅdÙ Í Ç#Å�Ç9Û Í Ù�	 8�
� � 	�����  ¸ ��� É;ß�Î 	 � :  Ä]Û;æÂÙ�Û2è�Ã/ÜBÆ�ÃxÉ;Ã/Ù Í Î Ø È9Ã Ý Ê.ÐÃ�É0ÐÃpÎdÃpÙ[Ç�ÄVÃpÙ[Ç�È9Ã Ý Ã�Æ6ÑÞ7Ûçì Í Ç�Ä¢Ã�Ä�Ç�Þ�È]Û;Ä Ý ÃbÎdÅ�Ù�Û+ÖÃ�È9Ã�Þ7È Í Þ Í È]Ç9Û Í Ù7Ù�Ã�ÉçÉ;Ã(Å�ÆdÞ�ÉçÆ�Ä¢Þ?Ã0Ç�Û2Ç©ß Í Î�ÎxÆ�ÙcÎxÆ7ÉçÇ�ÛçÞ�É;Ã Ý Ã�Ä©ì6ÛçÇ9Ã�Ä9Ä]Ã�ÄÝ Ã�ÄcÞ�È Í ß�ÃpÄ9Ä]Ã�Æ�È]Ä å +�Ã�Ä^Þ�Û2ì Í Ç9Ä^Ä9Æ�È)É�Å I ÛçæÂÆ�È]Ãsõ:Þ�È Í ì6ÛçÃ�Ù�Ù�ÃpÙ[Ç Ý Ã�ÄxÇ�È Í Û;Ä)Þ�È Í ß�ÃpÄ9Ä9ÃpÆ�È9ÄcÃ0Ç^Û;ÉçÄÄ Í Ù[ÇVÇ9È9Û0ÐÃpÄcÖÅcÉ+Ê\ÐÃpÇ�Å�Þ�Ã'Ä]Æ�Ûçì�Å�Ù[Ç�Ã Ý Ã4É+ÊkÅ�É;æ Í È9Û2Ç�ô�Î�Ã å Ë�Æ�Þ�Þ Í Ä Í Ù�ÄVÜBÆ�Ã'É;ÃpÄTÞ�Û2ì Í Ç9ÄTÄ Í Û;ÃpÙ[ÇTÇ9È9Û0ÐÃpÄTÃ0ÇÃ*Ñ7Å�ÎdÛçÙ Í Ù�Äbß Í ÎdÎ�Ã�Ù[ÇbÄ]Ã Õ Å�ÛçÇ�ÉçÃÀß#ô Í Û2Ñ:è�Ù�Å�É å
K Í Æ�Ähæ[Å�È Ý Í Ù�ÄgÛ;ßpÛ+ïXÃ�ÙDÞ�Å�È]Ç9Û;ßpÆ�É;ÛçÃ�È:ÉçÃsÇ�È Í Û;Ä9Û+ÖÃ�Î�ÃsÞ�Û2ì Í Çoò�ÃpÙ Þ�Å�È]Ç�Å�Ù[Ç Ý ÃOÉ;Å¨æ[Å�Æ�ß#ô�ÃV- å +�Å.]Æ7Ä]Ç�Û2è�ß�Å%Ç�Û Í ÙDÛçÙ[Ç�Æ�Û2Ç�Ûçì�Ã�Ã�Ä�ÇóÉ;Å¨Ä9Æ�Û2ì�Å�ÙBÇ9Ã ^ Í Ù Í ÞXÐÃpÈ�Å�Ù[Ç Ý ÃnÉ�Å¨Ä Í È�Ç�Ã Í ÙDÈ9ÃpÎrÅ�È]ÜBÆ�ÃnÜ6Æ7Ã{ÉçÃ
Ù Í Î Ø È]Ã Ý Ã Ý Í Ù�ÙXÐÃ�ÃpÄhÖÅgæ[Å�Æ�ß#ô7Ã Ý Ã�ß�Ã�Þ�È]Ã�Î�Û;Ã�ÈÀÞ7Ûçì Í Ç'ÃpÄ]Ç'ÙXÐÃ�ßpÃ�Ä]Ä�Å�ÛçÈ9Ã�Î�Ã�Ù[Ç'Þ�É;Æ7Ä'Þ�ÃpÇ9ÛçÇ/ÜBÆ�ÃÝ Ã�Æ�Ñ Õ Í Û;Ä(É;Å'Ç#Å�ÛçÉ;ÉçÃ Ý ÆgÄ]Ã�æÂÎ�Ã�Ù[Ç Ý Ã Ý Í Ù�ÙXÐÃ�ÃpÄbß Í Ù[Ç�ÃpÙBÆ�Ã�ÄbÛ;Ù7ÛçÇ�Û;Å�É;ÃpÎdÃpÙ[ÇXÄ]Æ�È�É;ÃVÞ�È Í ß�ÃpÄ9Ä9ÃpÆ�È Ý ÃæÂÅ�Æ�ß#ô�Ãxò�É;ÃbÎ Í Û;Ù7ÄtÈ9Å�Þ�Û Ý ÃT- å . ÙrÎrÅ�ÛçÙ[Ç�Ã�Ù�Å�Ù[Ç 0�0 ß�ÃpÇXÛ;Ù[ì�Å�È]Û�Å�Ù[Ç�2�2PÜBÆ�Å�ÙBÇ(Å�Ærß#ô Í Û2Ñ Ý ÃpÄ�Å�Æ7Ç�È]Ã�ÄÞ7Ûçì Í Ç�Ä�ï Í ÙnÅ�È]È9Ûçì�ÃhÖÅ:Æ�Ù�È6ÐÃ�Ä]Æ�ÉçÇ�Å�Ç Ý ÆsÇ í Þ�Ã Ý Ã^ßpÃ�É;Æ7Û Ý ÃxðXË�ñVË ^ Å�Æ�ß�Æ�Ù Ý Ã�ÄÀÞ�È Í ßpÃ�Ä9Ä]Ã�Æ�È]ÄÀÙ�ÃÇ9È�Å�Û2Ç�ÃTÞ�É;Æ�Ä Ý Ã Ý ÃpÆ�Ñ Õ Í Û;Ätß�Ã
ÜBÆ�ÊZÛ;É?Å�ì�Å�ÛçÇ�Å�Æ Ý ÐÃpÞ�Å�È�Ç å +©ÊkÅ�É;æ Í È9Û2Ç�ô�Î�Ã�ðXË�ñVËsò�ðPÅ�È9Å�É;ÉçÃ�É?Ë Í È�Ç�ÛçÙ�æ
Ø[í ñbÃ�æÂÆ7É�Å�ÈbË�Å�ÎdÞ7É;Û;Ù7æ -tÞ Í Æ�ÈbÉ;ÃÀß�Å�Äbô Í Î Í æ�ÖÃpÙ�ÃÀÈ9ÃpÞ Í Ä]Ã/Ä9Æ�È�É;ÃpÄ�Î ÒÃpÎdÃpÄ ÍÂØ Ä9ÃpÈ]ì�Å�Ç9Û Í Ù�Ä å
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U Ã�ÎdÅ�Ù�Û+ÖÃ�È]Ã Õ Í È]ÎdÃpÉ;ÉçÃ�ï Í ÙxÞ�Ã�Æ�ÇÁÃ0Ñ�Þ�È]Û;Î�Ã�È�É�Å�Þ�È9ÃpÆ7ìÂÃ Ý ÃXÙ Í Ç9È9ÃXÇ9ôXÐÃ Í È�ÖÃ�Î�Ã�ÜBÆ�Û7Å 9�È9Î�Ã�ÜBÆ�Ê�ÖÅVÉ�ÅÝ ÃpÈ9Ù�Û+ÖÃ�È9ÃªÐÃ0Ç#Å�Þ�Ã Ý ÃÀÉ+ÊkÅ�É;æ Í È9ÛçÇ9ô�Î�ÃbÅ�Æ�ß�Æ7Ù Ý Ã�Ä�Þ�È Í ßpÃ�Ä]Ä9Ã�Æ7È9Ä�ôXÐÃ0Ç�ÐÃ�È Í æ�ÖÃpÙ�ÃÀÙ�ÊkÅxÃ�ÙlÄ�ÅxÞ Í Ä]Ä9Ã�Ä]Ä9Û Í ÙÞ�ÉçÆ�Ä Ý Ã Ý Ã�Æ�Ñ Õ Í Û;Ä�ß�ÃsÜBÆ�ÊZÛ;ÉVÅ�ì�Å�ÛçÇrÅ�Æ Ý ÐÃ�Þ�Å�È]Ç Ý ÃsÉ�ÅOÎrÅ�Ù7Û+ÖÃ�È]ÃóÄ]Æ�Ûçì�Å�Ù[Ç9Ã å � ÙÙ Í Ç�Ã��	:4É�Å
ÜBÆ�Å�Ù[Ç�Û2Ç�ÐÃÀÛçÙ�ÛçÇ9Û�Å�ÉçÃ Ý Ã Ý Í Ù�ÙXÐÃpÃÀÄ9Æ�È�ÉçÃ
Þ�È Í ßpÃ�Ä9Ä]Ã�Æ�È���ÃpÇTÔÀÉ�Å)Ä Í Î�ÎdÃ Ý Ã�ÄbÞ�Ã�È Õ Í È9ÎdÅ�Ù�ß�ÃpÄ å * ìÂÃpßÉ;ÃpÄ Ý ÐÃpè�Ù7ÛçÇ�Û Í Ù�Ä�Þ�È6ÐÃ�ß�ÐÃ Ý ÃpÙBÇ9Ã Í ÙhÅ��	: ¸���� 
�� � 	 � :  å
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. Ñ�Þ�ÐÃ�È]Û;Î�Ã�Ù[Ç#Å�ÉçÃ�Î�Ã�Ù[Ç�ïBÙ Í Ç�È9ÃTÅ�Éçæ Í È9Û2Ç�ô�Î�Ã 0�0 Õ Å�éß Í ÙdðtË7ñVË�232 Õ Í Æ7È9Ù�Û2Ç Ý Ã�Ä�È6ÐÃ�Ä]Æ�ÉçÇ�Å�Ç�ÄtÃ�Ù�Ç�Ã�È]ÎdÃÝ Ê.ÐÃ�ÜBÆ�ÛçÉ;Û Ø È�Å�æÂÃ�ï�Ä9Æ�ÞXÐÃ�È9ÛçÃ�Æ�È]ÄdÖÅdÙ Í Ç�È]Ã)Å�Éçæ Í È]ÛçÇ�ô7ÎdÃ 0�0 Õ Å�éß Í ÙªðXË � ð 232 å?× ÊkÃpÄ]Ç/Å�Ç]Ç�ÃpÙ Ý Æsß�Å�È Í ÙÇ�È]Û;ÃcÉ+ÊZÃ�Ù[Ç9È6ÐÃ�ÃcßpÃdÜBÆ�Û©Þ�Ã�È]ÎdÃ0Ç Ý ÃcÇ9Û;È]Ã�ÈÀÆ�Ù�Ã�Û;Ù Õ Í È9ÎdÅ�Ç�Û Í ÙªÄ]Æ�È4É+Ê Í È Ý È]Ã^æÂÉ Í�Ø Å�É Ý ÃpÄnÐÃpÉ0ÐÃpÎdÃpÙBÇ9Ä å× Ã�Þ�Ã�Ù Ý Å�Ù[Ç�ïÂÆ7Ù�Ã�Ä]Ã�Æ�ÉçÃ(ÎÚÐÃ0Ç�ô Í Ý Ã Ý Ã�Ä]Æ�È�î�ÐÃ�ß#ô�Å�ÙBÇ9Û;ÉçÉ Í Ù�Ù�Å�æÂÃXÅóÐÃpÇ�ÐÃ�ß Í ÎdÞ�Å�È6ÐÃ�Ã å K Í Æ�Ä¥Þ�È Í .]Ã0Ç Í Ù7ÄÝ Ê.ÐÃpÇ9Æ Ý Û;ÃpÈ Ý Ê»Å�Æ�Ç�È9ÃpÄ Õ Å?éß Í Ù7Ä Ý ÃbÄ6ÐÃ�É;ÃpßpÇ9Û Í Ù�Ù7Ã�È¢É;ÃpÄtÞ7Ûçì Í Ç�Ä Ý ÃbÎrÅ�Ù�Û+ÖÃpÈ9ÃbÅ�É0ÐÃ�Å�Ç Í Û;È]Ã�Å�è�Ù Ý Ê ÍÂØ Ç�ÃpÙ�Û;ÈÆ�Ù:Þ�Å�Ù�Ã�É Ý ÊkÅ�É;æ Í È9Û2Ç�ô�Î�Ã�Ä¢Þ�ÉçÆ�ÄXæ�È�Å�Ù Ý å +�ÃpÄ�ÎÚÐÃpÇ�ô Í Ý ÃpÄ�Þ Í Ç�ÃpÙ[Ç�Û;ÃpÉ;ÉçÃ�Ä Ý ÃVß#ô Í Û2Ñ Ý ÃpÄ�Þ�Û2ì Í Ç9Ä�Þ�Å�ÈÐÃ�ß#ô�Å�Ù[Ç�Û;ÉçÉ Í Ù7Ù�Å�æÂÃ Í Ù[ÇlÐÃpÇ�ÐÃ/Þ�È6ÐÃpÄ9Ã�Ù[Ç�ÐÃ�Ã�Ä å
U ÊZÆ�ÙxÞ Í Û;Ù[Ç Ý Ã�ì6Æ�Ã�Î¨ÐÃpÇ9ô Í Ý Í É Í æÂÛ;Ã¢Ã0Ñ�ÞXÐÃpÈ9ÛçÎdÃpÙBÇ�Å�É;Ã�ï�É;Ã�Ä�Ç�ÃpÎdÞ�Ä Ý Ê.ÐÃ0ÑtÐÃ�ßpÆ7Ç�Û Í Ù^ÃpÇPÉ;Ã�Ä¥ÎÚÐÃ0Ç�È]Û;ÜBÆ�Ã�ÄÝ ÊZÃ0Ñ�Þ�Å�Ù7Ä9Û Í Ù�Ä:Þ�Ã�È9Î�ÃpÇ]Ç�ÃpÙBÇ Ý Ãhß Í Î�Þ�Å�È]Ã�È�Ã�Ù[Ç�È]ÃªÃpÆ�Ñ³É;Ã�Ä Ý ÃpÆ�ÑFÅ�É;æ Í È9Û2Ç�ô�Î�Ã�Ä å K Í Æ7Ä:Å�ì Í Ù7ÄÅ . Í Æ�Ç�ÐÃ ÐÃ�æ[Å�ÉçÃ�Î�Ã�Ù[Ç�Æ�Ù�Ãhß Í Î�Þ�Å�È9Å�Û;Ä Í Ù�ïÁÞ Í Æ�È�ß#ô�Å�ÜBÆ�ÃªÅ�É;æ Í È9Û2Ç�ô�Î�Ã�ï¥Ã�Ù[Ç�È]ÃóÉçÃhß�Å�Ä Í ÖÆ³ÛçÉ(Ã�Ä�Çß Í Ù7è�æÂÆ�È6ÐÃrÃpÙoô Í Î Í æ�ÖÃpÙ�ÃóòMÅ�É Í È9Ä/ÜBÆ�ÃdÉ;Ãcß�ÉçÆ�Ä]Ç9Ã�È4Ã�Ä]Ç'Þ�ô í Ä9ÛçÜ6Æ7Ã�Î�Ã�Ù[Ç^ôXÐÃ0Ç�ÐÃ�È Í æ�ÖÃpÙ�ÃT-ÀÃpÇ'É;Ãcß�Å�Ä
Í ÖÆgÛ;É�ÃpÄ]Ç�ß Í Ù7è�æÂÆ�È6ÐÃ Ý Ã/ÎrÅ�Ù7Û+ÖÃ�È]ÃÀôXÐÃpÇ�ÐÃ�È Í æ�ÖÃ�Ù7Ã å
× Ã�É;Å³Þ�Ã�È]ÎdÃ0Ç Ý ÃOì�Å�ÉçÛ Ý ÃpÈlÄ6ÐÃ�Þ�Å�È6ÐÃpÎdÃpÙBÇªÉ;ÃpÄ Ý Ã�Æ�Ñ Å�Éçæ Í È9Û2Ç�ô�Î�Ã�ÄrÄ�Å�Ù�ÄªÅ�ì Í ÛçÈhÈ]Ã�ß Í Æ�È9Ä¨ÖÅ³Æ7ÙÅ�Éçæ Í È9Û2Ç�ô�Î�ÃªÈ6ÐÃ Õ ÐÃpÈ9Ã�Ù7ß�Ã Ý Í Ù[ÇgÉ�Å Ý ÐÃpÇ�ÃpÈ9Î�Û;Ù�Å%Ç�Û Í ÙâÃ�Ä�Ç Ý Ê»Å�ÛçÉ;ÉçÃ�Æ�È]ÄrÆ�Ù Þ�È ÍÂØ É+ÖÃpÎdÃ�ÃpÙ Ä Í Û2Ç�ï�ÃpÙæ¥ÐÃpÙ�ÐÃ�È9Å�É åT. Ù/Ã P?ÃpÇ�ï!Ã�Ù'Å�É;æ Í È9Û2Ç�ô�Î�Û;ÜBÆ�Ã�Þ�Å�È9Å�É;É+ÖÃ�É;Ã Í Ù4Å�É+ÊZô�Å Ø Û2Ç�Æ Ý Ã Ý Ã©ß Í ÎdÞ�Å�È9Ã�È�ÉçÃ�Ä�Ã*ÑtÐÃpß�Æ7Ç9Û Í Ù7ÄÞ�Å�È9Å�É;É+ÖÃ�ÉçÃ�ÄÀÅ�ìÂÃpßdÉçÃ 0�0¢Î�Ã�ÛçÉ;É;ÃpÆ�È
Å�É;æ Í È]ÛçÇ9ô�ÎdÃ4Ä6ÐÃpÜBÆ�Ã�Ù[Ç�ÛçÃ�É¢ß Í Ù�ÙBÆoÞ Í Æ�ÈÀÉ;Ã^Þ7È ÍÂØ É+ÖÃ�Î�Ã 2�2 ßpÃ�ÜBÆ�Û
Ý ÐÃ0è�Ù�Û(ÉçÃræ[Å�ÛçÙ å�U Å�Ù�Ä'É;Ãrß�Å�Ä Ý ÊZÆ�Ù¨ßpÉ;Æ�Ä�Ç�Ã�È)ô�ÐÃpÇ�ÐÃ�È Í æ�ÖÃ�Ù�Ã Ý Ã:Þ�È Í ßpÃ�Ä9Ä]Ã�Æ�È]Ä�ï©ÜBÆ�Ãrì�Ã�Æ7Ç Ý Û;È9Ã�É;ÃÎ�Ã�Û;ÉçÉ;ÃpÆ�È(Å�Éçæ Í È]ÛçÇ�ô7ÎdÃTÄ6ÐÃ�ÜBÆ�ÃpÙ[Ç�Û;ÃpÉ��XK Í Ç9È9Ã/ÎÚÐÃ0Ç�ô Í Ý Ã Ý Ã/ß Í ÎdÞ�Å�È�Å�ÛçÄ Í ÙlÈ6ÐÃ�Ä Í Æ Ý ßpÃ/Þ�È ÍÂØ É+ÖÃ�Î�Ã å
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K Í Æ�Ä�Å�ÉçÉ Í Ù�Ä4ì Í ÛçÈxÎdÅ�Û;Ù[Ç�ÃpÙ�Å�Ù[Ç^ß Í ÎdÎ�Ã�Ù[ÇcÉçÃ�ÄxÞ�È]Û;Ù�ßpÛ;Þ�Ã�Ä^Ã*Ñ7Þ Í Ä6ÐÃ�Ä Ý Å�Ù�ÄcßpÃlß#ô�Å�Þ�Û2Ç�È9ÃlÄpÊ»Å�Þ�îÞ7É;Û;ÜBÆ�ÃpÙ[ÇgÐÃpæ[Å�ÉçÃ�Î�Ã�Ù[ÇbÞ Í Æ�È�É;Ã
Ç9È9Û�Ä9Æ7È Ý Û;Ä9ÜBÆ�ÃpÄ å
K Í Ç�È]ÃxÎ Í Ç�Û2ì�Å%Ç�Û Í ÙhÞ Í Æ�ÈTÙ Í Æ�ÄVÛ;Ù[Ç�ÐÃpÈ9Ã�Ä]Ä9ÃpÈ/Å�ÆsÇ�È]Û¥Ä6ÐÃ�ÜBÆ�Ã�Ù[Ç9Û;Ã�É¥ì�ÛçÃ�Ù[Ç/Å�Æ7Ä9Ä9Û Ý Æ Õ Å�Û2ÇVÜBÆ�ÃxÙ Í Æ�ÄÐÃ0Ç�Æ Ý Û Í Ù�Ä(Þ�Å�ÈbÅ�Û;ÉçÉ;ÃpÆ�È9ÄXÉ;Ã�ÄbÅ�É;æ Í È]ÛçÇ9ô�ÎdÃpÄXÞ�Å�È�Å�ÉçÉ+ÖÃpÉ;Ã�Ä Ý Ã
Ç�È]Û�Ã�ÙgÎ�Û;ÉçÛ;Ã�ÆdôXÐÃpÇ�ÐÃ�È Í æ�ÖÃ�Ù7Ã å ð Í Æ�È�ß�ÃpÉ�ÅÙ Í Æ�ÄXÅ!ì Í Ù�Ä Ø ÃpÄ Í ÛçÙ Ý ÊZÆ7Ç9Û;É;ÛçÄ9ÃpÈ Ý Ã�Ä�Å�É;æ Í È9ÛçÇ9ô�Î�Ã�ÄÁÄ6ÐÃ�ÜBÆ�Ã�Ù[Ç9Û;Ã�ÉçÄXÜBÆ�Û�Ç9È9Û;ÃpÙ[Ç Ý ÃpÄXÄ Í Æ�Ä.î\Þ�È ÍÂØ É+ÖÃpÎdÃpÄÝ ÆóÞ�È ÍÂØ É+ÖÃ�Î�ÃÀÛ;Ù�Û2Ç�Û�Å�É å
. Ù7è�Ù�ï�Ä]Û6É;Å�ô7Û0ÐÃ�È9Å�È9ß#ô7Û;ÃtÎÚÐÃpÎ Í ÛçÈ9Ã©ÃpÄ]Ç Ø Û;ÃpÙ)ß�Å�Þ7Ç�ÐÃpÃ(Å�ìÂÃpß(É�ÅbÙ Í Ç9Û Í Ù Ý ÊkÅ�É;æ Í È9ÛçÇ9ô�Î�Ã Í Æ Ø ÉçÛ;ÃpÆ�Ñ Ý Æß�Å�ß#ô�Ã�Ç#Å�ÙBÇÁÄ9Æ�È©ÉçÃ(Þ Í Û;Ù[ÇPÇ9ô�ÐÃ Í È]Û;ÜBÆ�Ã(ÜBÆ�ÃbÄ]Æ�ÈÁÉ;ÃpÄÁÛ;Î�Þ�É0ÐÃ�Î�Ã�Ù[Ç#Å�Ç9Û Í Ù7Ä¥ÜBÆ�Ê Í ÙcÞ?ÃpÆ7Ç Õ Å�ÛçÈ9Ã�Å!ì�Ã�ßbÉ;ÃpÄÞ7È9Ã�Î�Û;ÃpÈ9Ä�Ù�Û2ìÂÃ�Å�Æ�Ñ Ý ÃtÎ¨ÐÃ�Î Í ÛçÈ9Ã¥Å�É Í È]Ä Í Ù/Þ Í Æ�È9È9Å(Ã�Ù[ì6Û;Ä9Å�æÂÃ�È Ý ÊkÃ*Ñ�Å�ÎdÛçÙ�Ã�È�Ã*Ñ7ÞXÐÃ�È9ÛçÎdÃpÙ[Ç#Å�ÉçÃ�Î�Ã�Ù[ÇÉçÃdß Í Î�Þ Í È�Ç�ÃpÎdÃpÙBÇ Ý ÃpÄ^Å�É;æ Í È9Û2Ç�ô�Î�Ã�Ä
ì6Û;ÄlÖÅóì6Û;Ä Ý ÃpÄ Ý Û;Ä]ÜBÆ�Ã�Ä å W�Ù¨Å�É;æ Í È9Û2Ç�ô�Î�Ã Í Æ Ø ÉçÛ;ÃpÆ�Ñ Ý Æß�Å�ß#ô�Ã,ÃpÄ]Çªß Í ÙPéßpÆwÞ Í Æ�È Õ Í Ù�ßpÇ9Û Í Ù�Ù7Ã�ÈóÅ�Æ�Ä9Ä]ÛhÖÅÏß�ÃoÙ7ÛçìÂÃ�Å�Æ Ý Ã{ô�Û0ÐÃpÈ�Å�È]ß#ô�Û;ÃOÎÚÐÃ�Î Í Û;È]Ã å ð Í Æ�ÈÉMÊkÃ*Ñ�Ã�Î�Þ�É;Ã Ý Æ{Ç9È9Û¢Ã0Ñ6Ç9Ã�È9Ù7Ã�ïPÞ�Ã�Æ�Ç ÒÃ0Ç�È9ÃdÜBÆ�ÃrÉMÊ Í ÙOÞ Í Æ�È9È9Å�ÛçÇ/Î Í Ù[Ç�È]Ã�È4ÜBÆ�ÃrÞ Í Æ�È ÍÂØ Ç9Ã�Ù�ÛçÈ Ý Ã�ÄÞ�Ã�È Õ Í È9ÎdÅ�Ù�ßpÃ�Äpï7Û;É�Ã�Ä�ÇbÄ9Æ 9�Ä9Å�Ù[Ç Ý Ã Ø ÛçÃ�Ù:æ¥ÐÃpÈ9ÃpÈ(É;ÃpÄ(ß�Å�ß#ô7Ã�Ä4ò�Þ�Å�È(Æ�ÙgÅ�Éçæ Í È]ÛçÇ�ô7ÎdÃ Í Æ Ø É;Û;ÃpÆ�Ñ Ý Æß�Å�ß#ô�ÃV-PÞ�É;Æ7Ç ÒÍ Ç¥Ü6Æ7Ã Ý Ã�ß#ô7Ã�È9ß#ô7Ã�ÈVÖÅ Ý ÐÃ0ìÂÃpÉ Í Þ�Þ�Ã�È Ý Ã�Ä©Å�É;æ Í È]ÛçÇ9ô�ÎdÃpÄ Ý ÐÃ�Þ�Ã�Ù Ý Å�Ù[Ç�Ä Ý ÃXÞ�Å�È�Å�ÎóÖÃ0Ç�È9ÃpÄÎdÅ�Ç�ÐÃ�È9ÛçÃ�ÉçÄ/òIÇ�Å�Û;ÉçÉ;Ã Ý Ã�Ä Ø É Í ß�Ä Ý ÛçÄ9ÜBÆ�Ã/É;Æ7Ä å�åpå - å



�3� ' �(� %� 
 � �3' � � � � �&��� � �#����� � � %�"�� ���c�d� � � � 
 ��� � "��#"*��� � � �
×�� * ð F /bñ . B

�:�#" �-�A�g�'$.��
������-����"B���,�-���
& 	 "�$"B�
���!��@�-����g()� ��
&-�

.�/ F ;+2<2k. =�FyE !+;�7 5�=+E
0 Ý Å�Ù�Ä/ß�Ãcß#ô�Å�Þ�Û2Ç�È]Ã�ß Í Î�ÎdÃpÙBÇ
É;Ã�ÄÀÇ9Ã�ß#ô�Ù�ÛçÜBÆ�Ã�Ä Ý Ê.ÐÃ�ß#ô�Å�Ù6îÇ9Û;É;É Í Ù�Å�æ�ÃÀÞ�È6ÐÃpß�ÐÃ Ý Ã�Ù[Ç�ÃpÄ4Þ�Ã�Æ�ìÂÃ�Ù[Ç . Í Æ7Ã�ÈVÆ7ÙsÈ ÒÍ ÉçÃ'ÎdÅ .]ÃpÆ�ÈVÞ�Å�È9Î�Û�ÉçÃ�ÄVÅ�É;æ Í È9ÛçÇ9ô�Î�Ã�Ä�Þ�Å%îÈ9Å�É;É+ÖÃ�É;ÃpÄ Ý Ã©Ç�È]Û[Ä9Æ�È Ý Û;Ä]ÜBÆ�Ã å K Í Ç�È9Ã ÍÂØ .]Ã�ßpÇ9Û Õ ß Í Ù�Ä]Û;Ä�Ç�ÃÀÖÅ�È6ÐÃ�Æ7Ç9Û;É;ÛçÄ9ÃpÈ�Å�Æ'ÎdÅ%Ñ�Û;Î)Æ�Î ÉçÃ�Ä�Å�Þ�î
Þ�È Í ß#ô�ÃpÄ(È9Ã0Ç�ÃpÙ6Æ7Ã�Ä Ý Å�Ù7Ä�É;ÃpÄ�ß#ô�Å�Þ�ÛçÇ9È9Ã�ÄXÞ�È6ÐÃpß�ÐÃ Ý Ã�Ù[Ç�Ä�Þ Í Æ�ÈtÉ;Ã�ß#ô Í Û Ñ Ý Ã�Ä(Þ7Ûçì Í Ç�Ä å ðPÅ�È�Ã0Ñ�ÃpÎdÞ�ÉçÃ�ïðtË7ñTË�ß Í Ù�Ä]Û;Ä]Ç9Ã Ý Å�Ù�ÄÀÄ9Å:Þ�È9ÃpÎdÛ+ÖÃ�È9ÃoÐÃ0Ç#Å�Þ�Ã Ý Ã^ß�Å�É;ßpÆ�É+ï�Ã�ÙnÆ�Ù�Ç9È9ÛÁÄ6ÐÃ�ÜBÆ�Ã�Ù[Ç9Û;Ã�É å WTÙ7Ã^Ä]Ç�È9Å�Ç�ÐÃpæÂÛ;Ã
ß Í Ù�Ä9ÛçÄ]Ç�ÃhÖÅrÉ;Ã'È9Ã�Î�Þ�É;Å�ß�ÃpÈVÞ�Å�ÈTÉ;ÃZ030ÁÎ�Ã�Û;ÉçÉ;ÃpÆ�È 2�2 Å�É;æ Í È]ÛçÇ9ô�ÎdÃ/Ä6ÐÃ�ÜBÆ�Ã�Ù[Ç9Û;Ã�É Ý Ã)Ç�È]Û Ý Û;Ä9ÜBÆ�Ã)ÃpÇ Ý Ãß�Å�Þ�ÛçÇ�Å�É;ÛçÄ9Ã�È�Ä9Æ�ÈbÉ;Ã
Ç9È�Å�ì�Å�Û;É Ý Ægß#ô�Å�Þ�Û2Ç�È9Ã/Þ�È6ÐÃ�ß�ÐÃ Ý ÃpÙBÇVÄ9Æ�ÈbÉçÃÀß#ô Í Û2Ñ Ý Ã�ÄbÞ�Û2ì Í Ç9Ä å
× Í Î�ÎdÃÚÅ�Æ7Ç�È]Ã¨Ä]Ç#Å%Ç�ÐÃ�æ�Û;Ã Ý Ã Ý ÐÃ0ìÂÃ�É Í Þ�Þ�Ã�Î�Ã�Ù[Ç�ïÀÙ Í Æ�ÄOÅ�ì Í Ù�ÄOÃ�Æ Ý ÖÃpÄ{ÉçÃ Ý ÐÃpÞ�Å�È]ÇOÉMÊkÛ Ý ÐÃ�Ã Ý Ã
Ý ÐÃ0ìÂÃ�É Í Þ�Þ�Ã�È^Æ�ÙÚß Í Ý ÃrÜ6Æ7Û(Ä6ÐÃpÞ�Å�È9ÃlßpÉ�Å�ÛçÈ9ÃpÎdÃpÙBÇ)É;Ã�Ç�È�Å�ì�Å�ÛçÉXÄ6ÐÃ�ÜBÆ�Ã�Ù[Ç9Û;Ã�É�Ä]Æ�È^É;ÃpÄ Ý ÛçÄ9ÜBÆ�Ã�Ä^Ã0Ç^É;ÃÇ�È9Å�ì�Å�Û;É Ý Ãlß Í Þ�ÛçÃ Ý Ã Ý Û;Ä]Ü6Æ7Ã�ÄsÖÅ Ý Û;Ä]Ü6Æ7Ã�Ä å +©ÊkÅ�Þ�Þ�È Í ß#ô�ÃhðtË7ñTË Í P�È]Ãlß�Ã�É;Å åu� É;Û2ì6Û;Ã�È × Í /�Ã0Ç9Ç9ÃÜBÆ�ÛVÃpÄ]ÇgÅ�Æ +�ÅÂñ F * Ý ÐÃpì�Ã�É Í Þ�Þ�ÃÚò Ý Å�Ù�ÄrÆ�ÙÞ7È Í .]Ã0Ç:Þ�ÉçÆ�Äræ¥ÐÃpÙXÐÃ�È9Å�É Ý ÃªÄ í Ä�Ç�ÖÃ�Î�Ã Ý Ãhè�ß#ô�Û;ÃpÈ9Ä~-Æ�Ù�ÃªÛ;Ù[Ç�ÃpÈ Õ Å�ßpÃªÞ Í Æ�È Õ Å�Û;È]Ã Ý ÃóÉ�Ånß Í Þ7Û;Ã Ý Û;Ä]Ç�Å�Ù[Ç�Ã Ý Ã Ý ÛçÄ9ÜBÆ�ÃpÄgË × Ë F ÖÅ Ý Û;Ä9ÜBÆ�ÃpÄgË × Ë F#åa. Ù
Ý ÛçÄ9Ä Í ß�Û;Å�Ù[ÇVßpÉ�Å�ÛçÈ9ÃpÎdÃpÙBÇ Ý Å�Ù�ÄTÉçÃ'ß Í Ý Ã'ÉçÃ�ÄTÅ�ß�ß�ÖÃ�Ä
Å�Æ�Ñ Ý Û;Ä]Ü6Æ7Ã�ÄVÉ Í ß�Å�Æ�ÑhÃ0ÇVßpÃ�Æ�ÑóÃ P?Ã�ß0Ç�ÆXÐÃpÄ
Ä9Æ7ÈÉ;ÃpÄ Ý ÛçÄ9ÜBÆ�ÃpÄ Ý Û;Ä�Ç#Å�Ù[Ç9Ä�ï�Ù Í Æ�Ä^Å�É;É Í Ù�Ä/Þ Í Æ�ì Í ÛçÈ'Î�Ã�Ä]Æ�È9ÃpÈ)Ä�Å�Ù�Ä Ý Û 9dßpÆ�ÉçÇ�ÐÃ�Ä4Ç�Ã�ß#ô7Ù�Û;ÜBÆ�ÃpÄxÛ;Î�Þ Í È�îÇ#Å�ÙBÇ9Ã�Äpï�Å�ÆdÙ�Û2ìÂÃ�Å�Æ Ý ÊkÆ�Ù7ÃVÅ�Þ7Þ�É;Ûçß�Å�Ç9Û Í ÙxÉ;Å�È9æ�Ã�Î�Ã�Ù[Ç¢È6ÐÃpÞ�Å�Ù Ý Æ7Ã�ïBÜBÆ�Ã�É�ÃpÄ]ÇXÉ;Ã�æ[Å�ÛçÙcÞ�È Í ß�Æ�È6ÐÃ�ÃbÞ�Å�ÈÉ+ÊZÛ;Ù[Ç9Ã�È Õ Å�ß�Ã å
K Í Æ�ÄlÙ�Ã�ß Í Ù�Ù�Å�ÛçÄ9Ä Í Ù�ÄlÞ�Å�Ä Ý ÃsÇ�È�Å�ì�Å�ÛçÉTÄ]Æ�ÈlÉ;ÃªÇ9È9Û Ý Û;Ä]Ü6Æ7Ã�Ã�ÙÎ�Û;É;ÛçÃ�Æ³ô�ÐÃpÇ�ÐÃ�È Í æ�ÖÃ�Ù�Ã å F ß�ÛVÉ;Ã�Ä
Þ�È Í ßpÃ�Ä9Ä]Ã�Æ�È]ÄªÙ�ÃnÄ Í Ù[ÇóÞ�Å�ÄlÇ Í Æ�Ä,ÖÅ¨É�Å,Î ÒÃ�Î�Ãsì6ÛçÇ9Ã�Ä9Ä]Ã�ïbÉ;ÃpÄ Ý Í Ù�ÙXÐÃ�Ã�ÄhÄ Í ÙBÇhÄ]Æ�ÈgÉ;Ã�Ä Ý ÛçÄ9ÜBÆ�ÃpÄÛ;Ù7ÛçÇ�Û;Å�É;ÃpÎdÃpÙ[Ç�Ã0Ç Ý Ã�Ä Ý ÛçÄ9ÜBÆ�Ã�ÄbÙ�ÃÀÄ Í Ù[Ç�Þ�Å�Ä�ôXÐÃ0Ç�ÐÃ�È Í æ�ÖÃpÙ�Ã�Äpï�Ù�Û�É;ÃÀÈ6ÐÃ�Ä]Ã�Å�Æ�Ñ Ý ÃÀß Í Î�ÎxÆ�Ù7Û;ß�Å%Ç�Û Í Ù åÖ* ß#ô�Å�ÜBÆ�Ã Õ Í ÛçÄ Ý Å�Ù7Ä^É;Ã�ÄoÐÃ0Ç�Æ Ý Ã�ÄcÄ9Æ�È^ÉçÃrÇ�È]Û Ý ÛçÄ9ÜBÆ�ÃgÛ;ÉtÃ�Ä�Ç�Ä Í Æ�Ä^ÃpÙ[Ç�Ã�Ù Ý Æ³ÜBÆ�ÃgÉ;ÅªÎrÅ�ß#ô�Û;Ù�ÃÃ�Ä�Çbô Í Î Í æ�ÖÃpÙ�Ãcò × ðuW4ï Ý Û;Ä]ÜBÆ�Ã�Äpï�È6ÐÃpÄ9Ã�Å�Æ�Ñ�- å K Í Ç�È9ÃTÇ�È�Å�ì�Å�ÛçÉ?ß Í Ù�Ä]Ç9ÛçÇ9Æ�Ã Ý Í Ù7ß
Æ�Ù�ÃÀÞ�È]Ã�Î�Û+ÖÃpÈ9ÃVÃpÙÉ�ÅsÎdÅ�Ç9Û+ÖÃ�È]Ã å�F É�ß Í Ù�Ä9ÛçÄ]Ç9ÃlÞ�È6ÐÃpß�Û;Ä6ÐÃ�Î�Ã�Ù[ÇsÖÅsÃ P?Ã�ß0Ç�Æ�ÃpÈcÆ�Ù 2T| p l Ç9È9Û Ý Ã Ý Û;Ä]Ü6Æ7Ã�ÄªÖÅ Ý ÛçÄ9ÜBÆ�Ã�Ä ^ É;Ã�Ä
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ÍX! ÒTÊ ~[ÛÅeËCÅeÐTÈ6ÅeÆÅ6Ð8ÇyË�Å^³µÅeÆ�ÓTËC´0ÜT³wÏÅ6Ö¼Å6Æ�ÒQÎ¢´0ÓgÇyÊµÖ¼ÊµÆyÉ
Ç�Ê�´0Ð�ÒTÍ»ÈsÉ:È]ágÅ�ÓgË�´ÈeÅeÆCÆ�Å6ÍTË¼ÅAÇ*³�Å6Æ)ÇyÅeÈ]ágÐTÊ�Ì�ÍTÅ6Æ¼ÒQÎ¢´0ÓgÇ�Ê�Ö@Ê "Æ�É
ÇyÊµ´0Ð ÒgÅeÆ�É
ÈeÈ:ÏÅ6Æ�É:Í�! ÒgÊ�Æ�Ì�ÍTÅ6Æ ë{è ÅeÆ�ÒgÅeÍX! ´ÈeÈsÉ
Æ�Ê�´:ÐTÆ¼Ó�ÅeËCÖ¼ÅAÇ�Ç�Ë�´0Ð8Ç¼ÒTÅ=ÒTÊµÆCÇ�Ê�ÐT¶0ÍgÅeË*Å6Ç¼ÒTÅÈ6´0Ö@Ó>É:Ë�Å6Ë�ÍgÐ=Ó�ÅeÍ=Ö@Ê�Å6ÍX!�³�Å6ÆoÇyÅeÈ]ágÐTÊ�Ì�ÍTÅ6Æ�ÒTÅ~¶:ÅeÆCÇ�Ê�´0Ð�ÒTÅ6Æ ÒTÊµÆ�Ì�ÍTÅeÆ�ÒTÅeÆ[ÇyÅ6È]áTÐTÊ�Ì�ÍTÅ6Æ�ÒTÅ|¶0ÅeÆ "Ç�Ê�´0Ð^ÒTÅ6Æ�ÈeÉ:È]áTÅ6Æ ë
� ´0Æ{ËCÅeÈ]áTÅ6Ë�È]áTÅ6ÆoÆeÎ¢´0Ë�ÊµÅeÐ8ÇyÅ6Ð8Ç{ÓTËCÊ�ÐTÈ6Ê�Ó>É
³�ÅeÖ@ÅeÐ8ÇqÆCÍTË{³�Î±´0Ü?ÇyÅeÐ8Ç�Ê�´0Ð@ÒTÅ[ÓJÅ6ËCÕ#´0ËCÖ\É:ÐgÈeÅeÆ ³�´:Ë�Æ�Ì�ÍTÅ[³�Å6ÆÒgÊ�Æ�Ì�ÍTÅ6Æ�Òg´0ÊµÑ:ÅeÐ8Ç �ÅAÇyËCÅ|ÓgË�Ê�ÆoÅ6Ð�È6´0Ö@ÓgÇyÅ ë

http://www.laria.u-picardie.fr/~cerin/
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�� + � %��2M +�T�� � � % +�u Ò>É:ÐTÆiÈ6Å6Ç�Ç�Å�Ó>É:ËCÇ�Ê�Å ç ³�Å6Æ�ÒTÊ ~[ÛÅ6Ë�ÅeÐ8Ç�ÅeÆqÓJ´:ÍTË�ÆCÍTÊµÇ�ÅeÆiÒQÎEÛÅ6Ç�ÍTÒTÅ ë 2i³�³µÅeÆÈ6´0ÐTÈeÅ6Ë�ÐTÅ6Ð8Ç�ÒTÅeÍX!¼¶0Ë�É:ÐTÒTÆ ÇyáQÏÅ6Ö¼Å6Æâ³µÊAÛÅ6ÆâÓTËCÊ�ÐTÈ6Ê�Ó>É
³�ÅeÖ@ÅeÐ8ÇqÓ>É
Ëâ³µÅeÆ{ÓgË�´0ÜT³AÛÅeÖ¼É
ÇyÊµÌ�ÍTÅeÆqÒTÅ6ÆÒTÊµÆ�Ì�ÍTÅ6Æ 4 ³�Å�ÆìÇy´È �
É
¶0Å�Ó>É:ËyÉ
³�³wÏÅ6³�Å[Ò>É:ÐTÆ�³µÅeÆoÒTÊµÆ�Ó�´0Æ�Ê ÇyÊµÕ#ÆâÒTÅ�ÈsÉ:³µÈeÍT³J¶0³�´:Ü>É:³T�#È]á>É:ÓTÊ ÇyËCÅ æ��Aç³ÃÉ¼Èe´0³µ³�ÅeÈAÇyÅ)³�Î±Í?ÇyÊ�³µÊ�Æ�É
ÇyÊµ´0Ð^ÒTÅ~ÇyË�É:ÈeÅ6Æ,ÒQÎEÛÅ6ÑqÛÅeÐTÅ6Ö¼Å6Ð8ÇyÆ|ÓJ´0ÍgË�³�Å)ÈeÉ:³�È6ÍT³�¶:³�´0Ü>É
³/�#È]á>É:ÓTÊ ÇyËCÅ � �Aë	ã ÅÈ]á>É:ÓgÊµÇyËCÅ ��ÒT´:ÐTÐTÅ ÌÍgÅe³�Ì�ÍTÅ6Æ|ÛÅ6³AÛÅeÖ@ÅeÐ8Ç�Æ�Ò	ÎEÛÅAÑ0´0³µÍgÇyÊµ´0Ð|É
Ç�Ç�ÅeÐTÒTÍgÅeÆ�ÒgÅeÆ�É:Ë�È]ágÊµÇyÅ6È6Ç�ÍTË�Å6Æ�ÒTÅqÈe³µÍTÆCÇ�ÅeËCÆÅ6Ç[ÒTÅ�Æls?ÆìÇsÏÅ6Ö¼Å6Æ ÒTÅ�ÒTÊµÆ�Ì�ÍTÅeÆ�É:³µ´0Ë�Æ�Ì�ÍTÅ|³�Å,È]áTÉ:ÓTÊµÇ�Ë�Å �*Ê�Ð8ÇyËC´?ÒgÍTÊµÇ{³�Å,ÈsÉ
³�ÈeÍg³�¶0³�´0ÜTÉ:³ ë
2iÐ½ÕYÉ:ÊµÇ ç ÒTÉ:ÐTÆ�³µÅeÆ�È]á>É
ÓTÊµÇ�Ë�ÅeÆ �~Å6Ç æ Êµ³JÆ6ÎàÉ
¶0ÊµÇ ç ÒgÅ,Ó>É:Æ�ÆCÅeËoÉ
Í½ÈsÉ:³µÈeÍT³JÅ6Ç�É:Í\ÆCÇy´È �%É:¶0Å�ÓTÉ:ËyÉ:³µ³wÏÅ6³�ÅÏÉ¼³�É:Ë�¶:Å ÛÅ6È]áTÅe³µ³�Å ç ³µ´0Ë�ÆCÌÍgÅ�³µÅ�ËÛÅeÆ�ÅeÉ:Í�ÒTÅ�Èe´0Ö@Ö)ÍTÐgÊ�ÈsÉ%ÇyÊ�´:Ð½ÅeÆCÇ Ä Ð8ÇyÅeËCÐTÅ6Ç�È:Î¢ÅeÆCÇ@ÏÉ¼ÒTÊµË�Å|ÓJ´:ÍTË�ÍgÐÆ sÆìÇsÏÅeÖ@Å*ÈsÉ:Ë�É:È6Ç?ÛÅeËCÊ�ÆÛÅ�ÓTÉ:Ë�ÍTÐ ÒâÛÅ6ÜTÊµÇ,ÒgÅ)Èe´0Ö@Ö)ÍTÐgÊ�ÈsÉ%ÇyÊ�´:Ð�ÇyËeÏÅeÆ,ÊµÐgÕLÛÅeËCÊ�ÅeÍgË,É:ÍÔÒâÛÅ6ÜTÊµÇ,Ö ÛÅeÖ@´0ÊµË�ÅÅ6Ç�ÈsÉ
ËyÉ:ÈAÇ?ÛÅeËCÊ�ÆÛÅ�É
ÍTÆ�ÆCÊ�ÓTÉ:Ë�³�Å�ÕYÉ:Ê Ç�ÌÍgÅ�È6ÅeËCÇyÉ:Ê�ÐgÆ[ÆCÊµÇ�ÅeÆ�ÓJÅ6ÍgÑ0Å6Ð8Ç�Æ�Å|ÒâÛÅ6Èe´0ÐTÐgÅeÈ6Ç�ÅeË ëm� Å�Ö¼É:ÐTÊwÏÅ6Ë�Å¶dÛÅ6Ð{ÛÅeË�É:³�Å@Ê�³�Æ6ÎàÉ
¶0ÊµÇ|ÒQÎEÛÅ6Ç�ÍTÒTÊ�Å6Ë�ÈeÅ\Ì�ÍTÅ@³wÎ¢´0Ð�É:ÓTÓ�Åe³µ³�Å�Ö¼É:Ê�Ð8ÇyÅ6Ð>É:Ð8Ç�³�Å¼ÝìÝqÈeÉ:³�È6ÍT³i¶0³µ´0Ü>É:³:ÞìÞ�ÒQÎ¢ÍTÐÓ�´0Ê�Ð8ÇiÒTÅ�ÑÍTÅ[É:³µ¶0´0ËCÊµÇyágÖ¼ÊµÌÍgÅ Å5!?Ó{ÛÅeËCÊ�Ö@ÅeÐ8Ç]É:³µÅ ç s)Èe´:Ö¼ÓTËCÊ�Æ�³�ÎEÛÅAÇyÍTÒgÅo³�ÅeÆ�³ÃÉ:ÐT¶0É:¶0ÅeÆ�ÒTÅoÓTË�´:¶0ËyÉ:Öz"Ö¼É
ÇyÊµ´0Ð½ÒTÅ�ÈsÉ:³µÈeÍT³	¶0³�´0ÜTÉ:³QÓ�´0ÍTË Ä Ð8ÇyÅ6Ë�ÐTÅAÇ ëã ÅeÆ.ËÛÅeÉ:³�ÊµÆyÉ
Ç�Ê�´0ÐTÆ=³�´0¶0ÊµÈeÊµÅe³�³µÅeÆ�ÓTË�´:ÓJ´0ÆÛÅeÅ6Æ�ÒTÅAÑË�´0Ð8Ç�ÆeÎ¢Ê�Ð8Ç?ÛÅ6¶0Ë�Å6Ë�Ò>É
ÐTÆ ÍTÐ�ÒTÊµÆ�Ó�´0Æ�Ê ÇyÊ Õ@É:ÓTÓ�Åe³AÛÅ
� Ç�Ë�Å6ÖKF�ÅeÜ»Ì�ÍTÊoÅeÆìÇ@ÍTÐTÅ½ÓT³�É
ÇyÅ5"�Õ#´0ËCÖ¼Å¼ÒTÅ½ÈsÉ:³µÈeÍT³{¶0³�´0ÜTÉ:³{¶dÛÅ6ÐâÛÅeËCÊ�Ì�ÍTÅ½ÒâÛÅAÑ0Å6³�´0ÓTÓâÛÅeÅ ÏÉ ö ËCÆyÉ9s ë
� Ç�Ë�Å6ÖKF�ÅeÜÔÅ6ÆCÇ�ÍTÐTÅ~ÒTÅeÆ,È6´0Ö¼Ó�´0Æ�É:Ð8ÇyÅeÆ ÒTÍÔÓTË�´8ECÅ6Ç èoé × �:×P� è É:³�È6ÍT³ é ³�´:Ü>É:³�×�É:ÊµË@ÏÉ�×dÉ:Ê�Ë �Aëè Å�ÓTË�´(ECÅAÇ*ÕYÉ:ÊµÇ�ÓTÉ:ËCÇ�Ê�Å½ÒTÅ^³wÎ A è{Ä � A ÈAÇyÊ�´:ÐTÆ è ´0ÐTÈeÅ6ËCÇ?ÛÅeÅeÆ Ä ÐTÈeÊ Ç]É
Ç�ÊµÑ:ÅeÆ �*é �[Ä ��� ³ÃÉ
Ü{ÛÅe³µÊ�ÆÛÅ�ßTÐ
� ê0ê � ë	ã Å�³ÃÉ:Ü�´0ËyÉ%Çy´0ÊµË�Å,ÒTÅ)ËCÅeÈ]áTÅ6Ë�È]áTÅ�Å6ÐÔÊ�ÐgÕ#´:Ë�Ö¼É
ÇyÊµÌÍgÅ|Ò	Î A Ö¼ÊµÅeÐTÆ � ã É ��Ä A � ÆeÎ¢´?È6ÈeÍTÓ�Å)Ò>É:ÐgÆÈeÅ^ÓTËC´(ECÅ6Ç�ÏÉÔ³�É=Õ#´0Ê�Æ)ÒgÅeÆ*ÓTË�´:ÜT³wÏÅ6Ö¼Å6Æ�ÒTÅ½ÆCÇ�´?È �%É:¶0Å �#Ö¼ÊµÆ�Å�Å6Ð {�ÍgÑËCÅ�ÒgÅeÆ*Æ�Å6ËCÑÊ�È6ÅeÆ@ÒTÅ½Ü>É:ÆCÅÈe´:Ö¼Ö@Åâ³µÅeÆd³�ÅeÈAÇyÍTËCÅeÆ�ÅAÇ�³µÅeÆ|ÛÅ6ÈeËCÊµÇyÍgË�ÅeÆdÆ�ÍTË�³�ÅeÆ�ÒTÊµÆ�Ì�ÍTÅeÆiÒgÊ�ÆCÇyÉ:Ð8ÇyÆ � Å6Ç�ÒTÅ{³�É[Õ#´0ÍgÊ�³�³µÅiÒTÅeÆ�ÒT´0ÐTÐâÛÅ6ÅeÆ ë
� Î¢ÍTÐïÓ�´0Ê�Ð8Ç�ÒTÅ ÑÍTÅ�¶dÛÅ6ÐâÛÅeË�É:³ ç�� ÇyËCÅeÖ1F�Å6Ü É:ÒT´:ÓgÇyÅ.ÍTÐïÆìÇ=s³�Å.ÒTÅ�ÈeÉ:³�È6ÍT³�Ì�ÍTÊ�ÐQÎ±Å5!?Èe³�Í?Ç�ÐTÊÐTÅ^ÒâÛÅ6ÓJÅ6ÐTÒ�Õ#´:ËCÇyÅ6Ö¼Å6Ð8Ç*ÒTÅ^ÓJ´0ÊµÐ8ÇyÆ�ÒTÅ^Èe´:Ð�Ç�Ë*�´0³µÅ�ÈeÅ6Ð8ÇyËyÉ
³�Ê�ÆÛÅeÆ ë�� ÇyËCÅeÖ1F�Å6Ü»Ê�Ö@ÓT³AÛÅ6Ö¼Å6Ð�Ç�Å�Ó>É:ËÅ�!?Å6Ö¼ÓT³µÅ~³�Î±ÊµÒ{ÛÅeÅ�Ì�ÍTÅ~³µÅeÆ[Ö\É
È]áTÊ�ÐTÅ6Æ�Ó�ÅeÍ?Ñ0ÅeÐ8Ç,È6´0Ö@Ö)ÍTÐTÊµÌÍgÅeË�ÒTÅeÍ�!�ÏÉ@ÒTÅeÍ�!�Æ�É:ÐTÆ[³wÎ¢ÅeÐ8ÇyËCÅeÖ@Ê�Æ�ÅÒQÎ¢ÍTÐTÅ|Ö\É
È]áTÊ�ÐTÅ,ÊµÐ8ÇyÅeËCÖ»ÛÅ6ÒTÊÃÉ
Ê�Ë�Å�Ì�ÍTÊ�Ð{ÛÅe¶0´ÈeÊµÅeË�É:ÊµÇo³�É)Ö¼ÊµÆ�Å,Å6Ð�ËCÅe³ÃÉ%ÇyÊ�´:Ð ëè Å6ÇCÇyÅ[ÇyÅeÈ]ágÐT´0³�´:¶0Ê�Å[É:È6ÈeË�´.� �µÇ ÓJ´
ÇyÅeÐ8Ç�Ê�Åe³µ³�Å6Ö¼Å6Ð�Çq³�Î±Í?ÇyÊ�³µÊ�Æ�É
ÇyÊµ´0Ð~ÒTÅ6Æ{ËCÅeÆ�ÆC´0ÍTËCÈeÅeÆ{ÒTÊ�ÆCÓJ´0ÐgÊ�ÜT³µÅeÆiÒ>É:ÐgÆÄ Ð8ÇyÅ6Ë�ÐTÅAÇ^Ó>É:Ë�È6ÅÔÌ�ÍQÎ±Å6³�³µÅ=ÐQÎ¢ÍgÇyÊµ³�ÊµÆ�Å�Ó>É:Æ½ÒTÅ�ÆCÅeËìÑ0ÅeÍgË�Æ 4 ³�Å6Æ\Ö¼É:È]áTÊµÐTÅeÆ�Ó�ÅeÍ?Ç^É:ÍTÆCÆ�Ê�ÜTÊµÅeÐY�ÅAÇyË�ÅÈe³µÊ�Å6Ð�Ç�ÅeÆ*Ì�ÍTÅ�Æ�ÅeËìÑ0Å6ÍTË�Æ ë ×�É
Ë@Å5!?ÅeÖ@ÓT³�Å ç ÍTÐTÅ�É:Ë�È]ágÊµÇyÅ6È6Ç�ÍTË�Å�ÒTÅ^Ë�´0Í?Ç]É:¶0Å^ÒTÊµÆCÇ�Ë�Ê�ÜgÍ{ÛÅ½ÓJÅ6ÍgÇ¼É:È�"ÈeËC´*� �µÇ�Ë�Å ³ÃÉ Ü>É
ÐTÒTÅ.Ó>É:Æ�Æ�É:Ð8ÇyÅ�ÅeÐ ÛÅ6Ì�ÍTÊ�³µÊ�ÜTË�É:Ð8Ç½³�ÅÔÇyË�É
ß>È ÒTÅ.Æ�´0ËìÇyÅ.Ì�ÍTÅ�³µÅeÆ^ÓTÊµÈeÆ�ÒTÅ È]á>É:Ë�¶:ÅÆ�´:Ê�ÅeÐ8Ç�É:Ö@´0ËCÇ�Ê�Æ ë	ã ÅeÆ�ÒTÊµÆ�Ó�´0Æ�Ê ÇyÊ Õ#Æ Ó>É:ÊµË�Æ\ÏÉ�Ó>É
Ê�Ë�Æ,Ó�ÅeÍ?Ñ0ÅeÐ8Ç~É:ÍTÆCÆ�ÊiÓ�´:ÇyÅ6Ð�Ç�Ê�Å6³�³�Å6Ö¼Å6Ð8Ç,É:Ö»ÛÅe³µÊ�´0ËCÅeË³ÃÉ�ËÛÅeÆ�ÊµÆCÇyÉ:ÐTÈeÅ|É:Í�!^ÒâÛÅ6ÕYÉ
Ê�³�³�É:ÐTÈ6ÅeÆ�Å6Ð�ÒTÍgÓT³�ÊµÌÍTÉ:Ð8Ç�³µÅeÆoÒT´:ÐTÐâÛÅeÅ6Æ ë
� ÐgÅ�³µÊ�ÆCÇ�Å�ÐT´0Ð�Å�!?á>É
ÍTÆCÇ�ÊµÑ0Å|ÒTÅ6Æ�É
ÓTÓT³�ÊµÈsÉ
Ç�Ê�´0ÐgÆ�´0Í^ÒTÅeÆ[Æ�Å6ËCÑÊ�È6ÅeÆ[Ó>É:ÊµË�Æ~ÏÉ�Ó>É:ÊµË�ÆoÊ�ÐgÈe³�Í?Ç 4

�`� � ³�Å6ÆoÆ�Å6ËCÑ0Å6ÍTË�Æ�ÒTÅ�ÐT´0Ö@Ö\É
¶0Å¼ÏÉ*Ü>É:Æ�Å�ÒTÅ�ËÛÅeÓ�ÅeËCÇ�´0Ê�ËCÅ,ÒTÊ�ÆìÇyËCÊ�ÜTÍâÛÅw� � ��ä�� 0
� � � ³�Å6ÆoÆ sÆCÇsÏÅeÖ@ÅeÆ�ÒTÅ,ß>È]áTÊ�Å6Ë�Æ�Ì�ÍTÊ�Æ�ÍgÓTÓJ´:ËCÇyÅ6Ð8Ç ³µÅeÆ�Ö»ÛÅ6ÈsÉ:ÐgÊ�Æ�Ö@ÅeÆoÒgÅ|ÒâÛÅeÈe´:ÐTÐTÅ�!?Êµ´0ÐTÆ�0
� � � ³�Å6Æ�Æ sÆìÇsÏÅeÖ@ÅeÆ�Ö¼É:Æ�ÆCÊµÑ:ÅeÖ@ÅeÐ8Ç�Ó>É:Ë�É:³�³wÏÅe³�Å6Æ�É9s8É
Ð�Ç�Ü�ÅeÆC´0Ê�Ð½ÒgÅ,ÜJÅeÉ:ÍTÈe´:ÍTÓ�ÒgÅ,Ë�ÅeÆCÆ�´0ÍgË�ÈeÅ6Æ

� è × �|ç ÒTÊ�ÆCÌÍgÅeÆ ë6ëeë � Æ�ÍgË[³µÅeÆ�Ð�{�ÍTÒTÆ�ÒTÍ�ËÛÅ6Æ�ÅeÉ:Í 0
�iM$NPOiQ S@e!g�g�h@j k�k0�����sr m8n(qae8nRm�qae!n r �!w����sr x�m8k0m8n8qae!nim�q�e(n�k�p!q!vRk"��m�v�� r e!gat

http://www.recherche.gouv.fr/recherche/aci/grid.htm
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� æ�� ³µÅeÆQÆlsÆCÇsÏÅ6Ö¼Å6ÆdÒgÅiÖ¼Å6Æ�ÆyÉ
¶0ÅeËCÊ�Å~ÛÅe³µÅeÈAÇyË�´:ÐTÊ�Ì�ÍTÅ6Æ�ÌÍgÊ8ÐTÅiÆ�´0Ð8Ç�Ó>É
Æ�Æ�ÅeÍg³�ÅeÖ@ÅeÐ8Ç�ÒâÛÅ6ÓJÅ6ÐTÒ>É:Ð8Ç�ÆÒgÅ|ÆCÅeËìÑ0ÅeÍgË�Æ ÒgÅ|Ö@ÅeÆCÆyÉ:¶:ÅeË�ÊµÅ,ÓTËÛÅ6Èe´0Ð?ß>¶0ÍTËÛÅeÆ�0
� � � ³µÅeÆoÆls?ÆìÇsÏÅ6Ö¼Å6Æ@ÏÉ�³ÃÉ:ËC¶0Å=ÛÅeÈ]ágÅe³�³µÅ,Å6Ç�Çy´:³AÛÅeË�É:Ð8ÇyÆ�É:Í�!½ÕYÉ:ÍgÇ�ÅeÆ ë

� u ��M�M��YU �0R?IVUYW�X �R���X��eK�S���U �0K���K�ILS%Uè ´:ÐTÈeÅ6Ë�Ð>É:Ð8Çâ³�Å{Ç�Ë�Êh�'Ñ0´0ÊµËi³�Å�È]áTÉ:ÓTÊµÇ�Ë�Å � ��ç ÐT´0ÍgÆ Ó�ÅeÐgÆ�´0ÐTÆiÕYÉ:ÊµË�Å¼ÛÅAÑ0´0³µÍTÅeËqÓTËCÊ�ÐTÈ6Ê�Ó>É
³�ÅeÖ@ÅeÐ8Ç�ÐT´:ÇyËCÅÇ�ËyÉsÑ
É:Ê�³qÉ%ß>Ð�ÒgÅ¼ÓTËC´0Ó�´0Æ�Å6Ë�ÒTÅ6Æ�Ç�ÅeÈ]áTÐTÊµÌ�ÍTÅeÆ�ÒTÅ@Ç�Ë�ÊiÅ��¼ÈeÉ:ÈeÅ6Æ)Æ�ÍgË�ËÛÅeÆ�ÅeÉ:ÍX!�ÒTÅ@× è Å6Ç�ÇyÅ6Ð>É:Ð8ÇÈ6´0Ö@ÓgÇyÅ|ÒTÅ~³�É�áTÊAÛÅ6ËyÉ:ËCÈ]áTÊ�Å|Ö»ÛÅ6Ö¼´:Ê�Ë�Å ë � ÐgÅ.ÛÅ6Ç�ÍTÒTÅ|¶dÛÅeÐâÛÅeËyÉ
³�Å|ÓJ´0ËìÇ]É:Ð8Ç[Æ�ÍgË ³�Å6Æ�ËCÅe³�É
ÇyÊµ´0ÐTÆoÅ6Ç�³�Å6ÆÇ�ÅeÈ]áTÐgÊ�Ì�ÍTÅeÆ*É
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��O�1��� � � � �@�4�:��	�1 � ���0�S��������	�
���	 bS	 �-���"G�G
�� T �dB � � � 	�UC� � �A68��	 �i1 � 	�	S������ �=� 	S���. | ��� ��O���"#1�����K
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��������
?���	n1H����V����@�
	=� � V �:� ��y� ���H���
�� � �� �J68����	=��" 9 �:��
��L	+b�	+�-���"#�i
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��F" � � ��� � � ����
�� T �dB � � � 	7����
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 � 	 � �=��9 �?��$��	 �i"��S
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A6 � ��� � V � ����N
���� �D� ��	=	���� � ���$	 bS	 �-���"G� � 	 � � ���N	 � �=�>=�. > �i�=��"G1�	Y"��qb����
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��i	=� � V � ���
� ��UC� � 	Y1 ��� �dB � UC���N�abS1)�i
��i1 � �S����	=	 ��	7	 � � �:��	 � ���E= ��	+�713�:��	1� �=� ��
�UC������������"G1�	M
E6 � ��� ��Q
V � ����D"��qb���� 
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A6h���� ��� �����:��"#���@�7���7��� ���� �=� ��������"G���@�2��	 � � 	=	���� � ��P�� ��� 	 � �=��Ku1 � 	y�� ���L�ab�1H�I
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1 � ������	=	 ��	�. | �:��	 � ��� � 	 � ��� � ��	�1
� � �@��	'	����C������ ���:��V�� � . | ��� �fO���"G1��:�[K �;6 � �	��� �=� �=B�"G���A6 � ���0� � � 	=�
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 � 	+� �=��9 �?�����	 �YB���"������������.u476<��	+�Y����� 95� 	 ��
���� ���`Q
V ��� �;.

��,�� � ? � ��� ? � � -%� � ����? � � � � 8 ��� � 
 �.- ��< � ���

��, �#,�� � :-��� 7 7 ��? � � � � � ? � � � ��� ? � � : � 7 � � �#8 ��� � 
 �.- ��: � 8 � � � � ��<�� �! , ��� �;6'���
�dB�� � �dB��G��i� 
 � 1��=� � �;6 � ���� �=� ��B�"G��
�� � ��� �@/7� �� � /7� � 132
	u������ �J6 � "#13�����"G���@�=� � ������� � ����=��"G���@�
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� 9 	=� � V�� � K
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"G���@��.A�P���� � 1 � ��UC����"#���C��Ku	 � �:��� �=�[T � � V����*����	Y
 � 	 UC����	+���� � ��Ox�� �����F" � �dB � ���i��	+� � "G1�� �+Q
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) , �(, � B��  � � � �    � � � � �   , R� & ��/6�E#7� &E& �9L9O7�.�-O7L�� & #7� #'��/7/ 4�,� & O	�-J��(J &�4�2� & �,/
� 4����H 4�.�-L�J(�8�6���!��L9JT���7H5J5��O7�\�,�\J3/ �*�2/6� 4�,� & �2/ �;232���M'�"L � L)��� U � L#��2��S\a�,�\�2/ �;231 �IM7�*L�=8O	�����
H$�*/ U =rO	� 1 �w\L9� & MZ�,�,�9J����,H$�,/6�mjAMP/d���	�,H$M'�(��#7��� ���9L9�,��� & �I#���/7/ 4����.�%� � J���O7L��G�E�,�VO	/
��:�,H$M��3��#7�P@;O 5 �,L �K�-L9�,��� & �I#���/	/ 4� ��.�%� � J%�*O7L9� �:j kl� & M7L)�*M7L9J 4�,� 4� & J(H5M0��L��-�*/6�-� & #7� & �/�
�-L��2� &P& ��/6��3� &u& O	J��"�*/6�-� & $

� � ! � ! � � 
 L��2���7�,L9���7�W#'�*/ & #7� & � & M'�*�,� & #	J(H5�2/ & J%��/ &e& O7M 4�2L�J(�,O7L9�I�� � Y J�� & Mf�2L�H$�.�9�-�,/6�
#7�&���*L9#7�,LIO7/ � & M'�*�,�i#	� & �)�:�d���6���9�3J(/ 4�2�*J(L�� Y �K^cJ(# 4�,��� & �V#7�����:#7�,L:�K^cJ(/	S �*L9H$�"�-J���/
& O	L�3� & � � h��*J3�-� & 
 
 ����/6�-�2/7�*/6�rO7/q�,�2Lv�y�*J3/C/��*HQh7L9�t#7�tL9�,�,�y�"/��!�(� & j�� �*L\��:�,H$M��3� �
& O	L4�(� � J%��O7L��V� �3�\/	|tO	#1L-�"�2J(/	� & �����d�*�2�(�rh���JT�-����� #7�\#7J3H$�,/ & J���/$# 4���'/7J3�PM7�*L �(� &
M0��J(/6� &P& O7M 4�2L9J3�2O7L2�6�*O7���7�I�.�rJ(/:S 4�2L9J3�2O7L\#7L#��J3�W�,�	���u���*/��9J(�,/��r�*J(/ & J �3� & L��2�.�y�*/��6�(� &
�	� �
������ Y

Insert

Split 2

Split 1

Split 1

Split 2

InsertInsert

Split 2

Split 1
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Delete node

Fusion 1

Fusion 2
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�  � � � #g@CB D >�! #2�  � #  > 
�� < �(C �,�A�3� & S+�,O7J%���(� && �����d�*�,/6� � < �(C JT�-�2H & j �� ���'����O7�
/	|tO	#b� & �)� &9& �:�,J 4�r�QO7/	�0h��*J3�-�P#7J3�9� ]36S: 2�8 4 2 X1]36�� #7�P����O & �(� &$4��� 4�,H$�,/6� & #'�"/ & �(� &
& ��O & �*L�h7L9� & Y � J(/ & J �:& O7L5�%� � J%��O7L��
� � �(�Qh���JT�-�	� � "?#���/	/ 4�2�8M'�*Lu���	�,H$M'�(�rM'�*L & � &
��� �*L9#���/	/ 4�2� &r& O7M 4�,L9J3�2O7L������*O7���7�I�.�8J(/	S 4�,L9J(�,O7L9��#7L)�*J3�-� � ���*/��9J(�,/��W����O & �3� & M0��J3/�� &
��O7J & ��/6�5����K^cJ(/6� 4�,L9J(�,O7L)#7�t�2�.�9�-�th0��J3�9�*j &o/q����/ & J3# 4�2L9�*/6�WO	/q/����,O7#q#	� �_^ �*L�h7L9� � ��/
� & �W#���/7���m�*M'�"h��(�t#7��#	J(L9�t�2/C�-�2H5M & ����/ & �y�"/�� � < �(C � & JgO7/GM0��J(/6�P� & � �	� #'�"/ & �3�
& ��O & �*L�h7L9�8���*/ & J3# 4�2L 4� 
	
;Y

� # � ��� � ! 'aB  
 J�� & �*/��p#	�oh���/ & ����H5M��*L��-�,H$�,/6� & M0��O7La#7� & � � MZ�.�-JT�-� & #7J(H5�2/ & J%��/ &�
 


kl�#@O 5 �2L ���-L��2� " �6��J(L��%� � J���O7L�� � � � 4�,� 4�$����/ ��,O�M0��O7L8L9�,H 4�,#7J(�,Lb��8�%� ��O7� & �-J���/ & O7J��"�*/6�9�#$
�	��� O	�WMf�2O	� � ��/5S?�*J(L�� & J��3� & L 4�2M0��/ & � & �"O��$L9����O98�.�-� & MZ�,O!���,/��)�*L9L�J����,L#'�"/ & /a^cJ(H5M0��L��9� ��O7���
�*L9#7L�� } 
 
 jgko^`J3# 4�2�VM7L�J(/7�,J(M'� �(�Q� & � �%� & O7J3�"�*/6�-�#$ ��/NL9����L)��O	MZ���%�!�*J5��O7�2H5�2/6�8#7� & /	|tO	# & �.�
�*/�� 4#��O:�-�\#7� & h7O 5 �2L & j � J(/ & J � ��O'�*/	#1O7/$h7O 5 �2L#	����J(�,/��;M��3�2J(/ � �(� & J3�9�2H & #7� & �2�2/	#7�2/6�)#a^cO7/
/	J����2�*Oaj kl� & M7L#��M7L9J 4�,� 4� & � &�& �2/6�9J(�����(� & #�^`O7/ @O 5 �2L ���9L9�2� & ��/6��3� &u& O	J��"�*/6�-� & $

" � � RW^c� & �IO7/ �"L9h7L�� 4����O7J��(J3h7L 4�V#7�$#7����L 4� � < �BC �E�*�2��O7/ �y�*H5M��*/�#7�5�y�*J��%�(� I M��*O7L
���7����O7��/	|tO	# Y

" ! � kl� & J3�9�2H & #'�*/ & O7/b/7|8O7#b#7� & �,�2/7#7�,/6�P#�^`O7/b/	J����2�*O ��O'�*/7#9�3�Wh7O 5 �,LU� & �)M��(�,J(/��.�
/'��/CM7� & ��O7�*/7#iO7/C/	|tO	#C#7���J(�2/6�\M��3�2J(/ Y

""# � YWJ(#7�,L)O7/z�y�*H5M��*/iL�����O7J3�2L��,:=< �BC 1 +��Q^ & �2�&��O7Jp�*H���L��9J �(�r��� 8O	�u#7�8#7J & �-L�J(h7O:�-J%�*/
#	� I JT�-�2H & ���,L & �(� & � < � C � � & Y

"5� � � ��O7LI���'����O	�iJT�-�,H � J%� � �GO7/d��� 8O	�I�*H���Lv�-Jn#7� : < � 	HI@C � : < � 	 �(C 1 +�� M7�*L
/	J����2�*Oaj kp�IL9�,���7�2L����7���.��(�QH$J & �1�� 4#��O7L & �8S �*/��\�,/ :=<�< � 	 �(C �%�6�
	 � C 1 +��Ij
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) ,3<(, * � � B - � B �  > � D � � � �  > -� � � �  -��  � -4�  D  -�� ���� #  > D  - � � � - � - �  > , kl� &
���'� 8 B3/7� & #7��2�*L-�"�,�m��,L9� & & �*/�� �%� & �9L9O7�.�-O7L��U#7�n#���/7/ 4�,� & #	�M7L 4�2#7J��(�2�.�-J���/��,/�h7J���� J3/	S ��L�H1�"�9J5��O7�"j
� �"L0��:�2H5M��3� � �(� & �9L9O	�9O7L9�I#	�$�K^ � : & MZ�,O	� & �I����#7�2L & O7L0O7/ � �(MH�'�"hZ�.�0#7� ��O'���-L9�:�3�,���-L9� & j
ko^ � �%�!��L�J3� �7H$J���O7� &�4����O7�,/��9J(���%�(�#7�)L9�,���7�2L����7�P#	�UH��"�-J3S & �2/VH 4�2H���J(L��;M7L�J(/7�,J(M'� �(� U � R�= � 2 ! �@�� � 2'!w\a�,�u#7�*/ & O7/7�rH���J(/	#7L9�0H5� & O7L9�r�,/zM'�*L-� �%�K����(� " 4�����6�(�,H$�,/��U�2/zH 4�,H��*J(L9�PM7L9J3/7�2J3M'�6�3� �
� 4�.� 4���%�*L#���2H5�2/6� 4�,�9O7#7J 4�2�5#'�*/ & �(�VM'� &�&�4�$M���O	L�#7�5/���H�h7L9�,O�� M7L)��h'�K��2H5� &#U R / 232S\;����H5H$�
�K^`�6�3J%��/7�,H$�,/6�U#7� &�4����O	�2/7�,� & j
:0� &g& �9L9O7�.�-O7L�� & #7�;#'��/7/ 4�,� & �"L9h0��L9� & �2�,/6�-� & ����H5H$���3� & �*L9h	L9� & � ���-L9J3�2J(� � �(� & �*L9h7L�� & #7J%�*J3�y�"O��
" �6��J(L U M'�"� 2 ��\WM0��O7L5O7/7� & ��/6���a�� & � � ��/6� 4�,� 4�qM7L#��M0� &�4�,� & J�� �A� H1�*J3/6�-�2/7�*/6� # � �*/ & jUR� &
& �9L9O7�.�-O7L�� & ��/6� 4�.� 4�U����/ ��,O7� & #'�"/ & �K^cJ(# 4�2�#	� �(� & J(H5M�� 4�2H5�2/6�-�,Lx�,/IH 4�,H���J3L9�eM7L�J(/7�,J(M'�6�3�*j�:r�*/ &
�%�:�3J3�9� 4�2L9�"�-O7L�� � J%� �z�I�-L2�� & Mf�2Oi#7� & �-L�O7�,�9O7L9� & #7�8#��*/7/ 4�2� &�� ��V/��*�-L��8����/7/7�*J &�& �*/7�,� � M0��O7L��%�
L9�,���7�2L����7�z#7�����'� 8 B(/7� & �2/ H 4�2H���J(L��V����-�,L9/7�"j & ��O & M��*O!�!��/ & �2JT�-�2L�M7L9J3/7�2J3M'�6�3�2H5�2/6��#	�2O��
4�,�9O7#7� & $��(� &!� �-L9J3/��T@ � �gL9�2�P#7� � �,L9L-� ��J(/'�8�,��=8L#� &9& J U�� =@2C2S\Z�,� �3� &�� O < � �xL��2� &U R � 2 C \Z#	�
R
�%�"L=���.� � O7/7L#�7j

�7j #	j ��j�� A � B - :FE B5: - D�� B - 4 2 X�� � B - D D�� 1 � & ^`�6��JT��#a^cO7/7� & �-L9O	�,�-O	L9�E#7�G#'��/7/ 4�,� & �*#'�"M	� 4�,�
�*O & �����d���6����#	�����'� 8 B3/7� & #7���2�*L-�"�,�m��,L9� & �*L9h	J3�-L9�*J(L��2H5�2/6�A�%�*/���O7� &�� ��O	J � ����/6�9L-�*J3L9�2H5�2/6�W�*O��
& �9L9O7�.�-O7L�� & ����/7/�O7� & "_�"L9h7L�� & � �"�9L9J(�,J%� � �*L9h7L�� &n& O < �:� &�� /7�u�-J3�2/7/	�2/6�M7� & �,/1H 4�2H���J(L��UM7L�J(/��
�2J3M'�6�3�*j�&��%�3�0#���JT�uJ(/6� 4�,L9� &9& �,LP�,/CM	L9J(/	�2J(Mf� �3� & ���7�2L����7�2O	L & �,/Ch	J%�!���!��J(� � �,L9J & �y� �%�%�6��L-�*M!�7J(�P�,�-�
� �*O7L
��h:�-�2/	J(Ln#7� & h0��/7/	� & ����H5M��(���	JT� 4� & M0��O7L �%�8L9�,���7�2L����7����O	�(��H5J & �I��	4#��O7L;M'�*Ln��:�2H5M��(�
�,�W#'�*/ & �(�tM7J(L����2� &�� �%� & �-L�O7�,�9O7L9��#7�Q#���/	/ 4�2� &0& �QM	L 4� & �2/6�-������H5H$�tO7/7������HQh	J(/'�*J & ��/i#7� &@%�K�-L9�,�C�.�5#7� & �*L9h	L9� & � ���-L9J3�2J(�N�"OH��O7���A��/ �*#�4#��J3/6�V#7� & M��*J(/6�-�,O7L & j &e/ S?�*J3� � J%� & ^`�6��J3�V#	�
�%�IM7L��2H5JK��,L9� & �-L9O	�,�-O	L9�t#7�8#���/7/ 4�,� & � 4�2L9�*/6�u#7� & ���'� 8 B(/7� & �*L�h7J3�9L-�*J3L9�,H$�,/��
��L-�"/7#7� & ��O7J � 5 L9�
�(� & H=8�2H5� & ����H5M��(���:J3� 4� & ��O7���(� & @%���9L9�,���2/q�2�0��O7Jx����/	�2�2L�/7�$�3� & �*M 4�2L9�"�-J���/ &i4��� 4�,H$�,/��-�*J(L�� &
"?L��2���7�,L9���7� � H5J & �$�� 4#�*O7L � j

fan-out �(O(m))

O(log m n)

O(m) blocks
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� �*J & /��*�-L���J(H5M7L�� &9& J%��/*� 4�2/ 4�2L-� �(�5� & � ��O	�&�(� & h7J��!�%�!�*J & �9� &�� �3� & �2L � & �y�6���%�!��L9�*MH�7� & Mf�2/ & �2/6�
��O7�"�K^cO	�-J��(J & �"�9J%��/ #	� ��� �CM7L)���2� &9& �,O7L & MZ�,L9H5�,�$#a^`�*�2�,L)�48 BT�-L9�z#a^cO7/7�CM'�*Lv���(� ��JT�-� &�& �i#7�
�9L-�*JT�-�,H$�,/��x�,� #a^`�*O	�-L��M'�"L��-�(�u�-�*J%���(�o#7�
�%�uH 4�,H���J3L9�e�2�,/6�-L-� �(�#	J & M0��/7J3h��(�"j & ��O & /7� & ��H5H$� &
M7� & �,�2L��-�*J(/ & ��O7���K^cJ(# 4�,�5#	� & �����d�*�2L�#7�	�_^`J3/	S ��L�H1�"�9J%��/ & O7LtM��(O & #7�5#7J & ��O7� & �,��#7�5�9L-�*JT�-�,L
M7�*LA�%� & ��Lv�-�8#7� & M7L#��h��K��2H5� & #7�8�y�*J��%�3�P�-L2�� &u& O	M 4�2L�J(�2O	L9� & ��I�2�&��O	Jl� & �\S?�*JT�u�*O�4#��O	L9#a^ ��O7J & ��JT�
h	J(�2/$�*/7�,L 4�,�*j�ko^`J3# 4�2�u#7�uM0��O!�6��J(Lo����/7�2��!��J3Le#7� &e& �9L9O	�9O7L9� & #	�\#'��/7/ 4�,� &�� �.�n#7� & �6���!��L9JT���7H5� &
� < �m�*�,� & �*#'�*M	� 4� & ��G#	� & M7L)�*h��K��,H$� & #7�9��L9�*/7#7���-�*J%���(�V/a^c� & �VM'� & �2/	����L��bM'� &9&�4�2� � ��G/��*�-L��
�E��J & jfRW^`� & � & �*/ & #��*O	�-�1��V/���O & #7�8# 4�,H��*/��9L9�,L5�(�QMZ�,L��9J(/7�,/7�2�8#7���K^`�*M7M	L)�����7�*j

) , ) ,+* � � B - � B �  > D  D � # # �  > # � # � 'aB ! � ! F � �  > , � ��O	�9� & �3� &i& �9L9O7�.�-O7L�� & �*L�h��4�
L�� & �2�2/6�9� & ��O7� & 4�OH��Oa^ �� M7L 4� & �2/6� & ��/6� 4����O	J%�(J3h7L 4�,� & #'�*/ & �3� & �2/ & �p�O �%�;�'�*O	�9�2O7L5#7� &$& ��O &
�"L9h7L�� & J &9& O & #7�2�(��L9�*�2J3/7�W#7J 5 ��,L9�,/��#a^`�*O�M��3O & O7/	�0O7/7JT� 4�*j & �*O & �6���%��/ & L��,�9L)��O!�*�2L)�,�,�9�9�W�2�4�
L9�*�,� 4�2L�J & �9J5��O7� &G4���6�6�3�2H5�2/6�0#7�*/ & �(� &0& �9L9O7�.�-O7L�� & �*L�h���L�� & �2�2/6�9� & �2/6��J & �6� 4�2� & ����2� 4#��O	L0M��*O7L
S?�"J(L9�o#	O & �����d�"� ���e#7�e#���/7/ 4�,� & ��)�-L-�E�*�2L & 1 /6�-�,L9/7�.�mj & �*O & �6�%����/ & J3/ & J & �-�,Ll#'�*/ & �3�oM'�*L-� ��L-�*M!�7�
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�(�Q����H5H$�*/7#7�M\/7J3� / 4 2 X � O	/7�rS ��J & M'�*L/�7�,O7L9�8�,�u�,�2�,JaMZ�,/7#'�*/6�\�2J3/H� & �2H$�*J3/7� & j�MP/z�m� �(�2O'�
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#7�Q����L9L 4���(�"�-J���/C� & �r�,/ & O	J3�-��H$J & �,/G|8O!��L9�*j�) �*O	�-� & �(� & ���*O7L9hf� & M7L 4� & �2/6� 4�,� & #'�*/ & �K^`�*L��9J(���(�
U @ � &]) K Kw\ & �*/��\#7� &z4�.�-O7#	� &\& �y���-J & �-J���O	� & jfR�8/a^c� & �WM7� & /��*�-L��8�*M7M7L#�:���	��J3�2JKj
= 4�2/ 4�,L-�6�3�2H5�2/6�$��/ L9�,���7�2L����7�9�(� & ()"3;! $q476 2 � � 0" <�: " 2 $q4 "3;K;#" � �2/6�-L��&�(� &N4�� 4�,/7�2H5�2/6� & j � J �	� �
& �*/�� #7�2O-� 4�� 4�2/7�,H$�,/�� &�� ��/�L��2���7�,L9���7���3� & � &9& �:�,J%�"�9J%��/ & �*O��(� & H��*�9J3S &l&�4����O7�2/6�-J3��� & �	� � O'�*/	#
� �*L�L9J��*�8�6�%�*L & � �*L9L�J����8#'�"/ & O7/C�,�2Lv�y�*J3/zS+O:�-O7L 
	
 j
MP/	� ()"3;! $q476 2 � 0" <�: " 2 $54 "3;K;#")& ��L9�,M7L 4� & �,/��9�VM'�*L\O7/ ��L-�"MH�7�Q�"� �����3J5��O7������H5H$�tM'�*LP��:�2H5M��(�
�2���(O7J#7�9�%� 3 J���O7L�� ��j � O7L:�%� 3 J���O7L�� �6"?� �� �_^ 4�� 4�2/7�,H$�,/�� " � � �*L�L9J3���z�E�"�*/6�;�K^ 4��� 4�2/7�,H$�,/6�
" � � j 4& �*�2/6�-O	���%�3�2H5�2/6� � �(� & /7|8O7# & MZ�,O!���,/��5����/6�-�2/	J(L�M'�(O & J(�2O	L & 4�� 4�,/7�2H5�2/6� & ����H5H$�5M'�*L
��:�,H$M��3�8�(�b/7|8O7# "KR � @ � jeko^`�*L�8�.�-� "_�"M7MZ��� 4�,�z�*O &9& J��%�E���*/��9L-�*J3/6�-� � �,/6�-L9� " � � �,� " � � � & �
4�,�9J5��O7�,� 4�2�VM'�*L�� X � ��� ���;M���O	L & M 4�,�2J��7�2L."?M0��O7L X �;��O7Jo� & �tO7/ �2/6�9J(�2L � �(�Q�-�,H$M & H$J3/7J(HQO	H
�2/6�9L9�+�(�b#7�,L9/7J3�2L 4��� 4�2/	�2H5�2/6�	�*h & �,L�� 4�C#7�*/ & �(�b/7|8O7# " � � �,���(�bM	L9�2H5J(�,L 4��� 4�2/	�2H5�2/6�1#	O
/7|8O7# " � � �.� �3���-�,H$M & H$�4�:J(HQO7/ "?M0��O7L � �0��O7J � & �8�"O &9& J O7/E�,/��9J(�,L � �,/6�-L9���K^ 4��� 4�2/7�,H$�,/6�
��O7Jx�*L9L�J������2/CM7L9�,H$J3�2L\#'�*/ & �(�8/7|8O7#B" � � �,� �_^ 4�� 4�2/7�,H$�,/�� ��O7J �"L9L9J3���t�2/G#	�2L9/	J(�2LP#'�*/ & �(�
/7|8O7# " � � j
�� ���'����O7�i/7|8O7# ��/dMf�2O	�5�*O &9& Ju� &9& ���2J3�2LQO	/7� E,6 2 $ (  4 2 $ " 8 " 2�� : 8 /��*� 4�2� U � ! \)M��*O7L$�(�
/7|8O7# " � � #7���(� 3 J%�*O7L9� � "_� � �,�/��O7JaMf�2L�H$�.�)#7�rM7L 4�2�,J & �,L ��O'�*/7#zO7/ 4�� 4�,/7�2H5�2/6�\Mf�2O	�L8�.�-L9�
� &�& ���2J 4�5��QO7/b/7|8O7#b�*^c� & �Q���#7J3L9�2�3�W�-�,H$M & H$�4�:J(H$�6�f�*O	���*L9J &�4�WM0��O7L ��O7�2�(� &$4��� 4�2/7�,H$�,/6�P#	O
/7|8O7#C�*M7M'�"L-�*J &9& �,/6�mj

(X,Y,Z) Event-set

Elastic Edge

Rigid Edge

? To be filled by Discovery Process

[w] Node Constraints

<p,q> Global Constraints

{a,b,c} Elastic Edge Constraints

{a,b} Rigid Edge Constraints

(N)? (P,Q)

(N)
{a1,b1}

[w2][w1] [w1] {a3,b3}{a4,b1}

shrink

or

? ?(A,B)
[w1]

[w2][w1] [w4]

(C,B) (F,E,G)

? ?
{a1,b4}

{a2,b2}

{a2,b3}

{a3,b1}

{a3,b3} {a1,b1}

(D)(A)

(b) (c)

(a)

<ag,bg>

{a2,b2,c1}

(C,B) (F,E,G)

? ?

[w3][w2]

{a1,b4}

{a2,b2}
[w3] [w1]

{a2,b3,c2}

{a3,b1}

{a3,b3} {a1,b1}

[w4] [w1]

(D)(A)

{a3,b1,c1}{a1,b1}

? ?
[w3] [w3]

<0,w3>

{a2,b2,c2}

(N) (P,Q)(L) (M,N)
{a2,b2} {a2,b2}

[w2] [w2] [w2] [w1]

<= c1

{a2,b2}example of extension
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&o/!�7/ � J��nMf�2O:� � �E�!��J3L�O7/7�$����/6�9L-�*J3/��9�	�!����h'�6�3� & O7L �(�5H��*�9J3S � /��"� 4�2� J X�� ����� � & O7L��(�
3xJ%��O7L�� � "_� � ��O	JlL9�2/	#C����H$M:�-�8#7Oz�-�2H5M & H$�4�:J(H$�6���"O	����L�J &�4�rM���O	L)# 4�2����O!��L9J3L5�3�rH��"�-J3S j
kl� & �*L�8�.�-� & Mf�2O����2/6�08�,�9L9� 0"3;! � $545<�: " � ��O ( 4TX 4 8 " � j �x�,/7#'�*/6�5�(�PM7L)���2� &9& O & #	�r# 4�2����O!���,L��9� � �(� &
M	L9�2H5JK��,L9� & Mf�2O����2/6� 8�,�-L��8#7J%�(�"� 4�,� & �2/C� � ��O:�y�*/6�\#7� & /7|8O7# & #7�8H$�*/7JK��,L9�r# ��/'�"H$J���O	�*j � ��O7L
�3� &n& �,����/7#	� &�� ��/1/a^`��M7� & �,�,���-�WM0� &�& J(h	J%�(JT� 4�"j6kl�\�9�2L9H5� Z #'�*/ & �(�t/��"�y�"�9J%��/ � X ��� �PZ � & M 4�2�2J3�'�
� �%��L & �(�0�-�,H$M & H$�4�:J(H�O7H �"O	����L�J &�4�rM���O	L)O7/7�t#7J%�(�"�y�"�9J%��/�j
� O7L7�3� & 3 J%��O	L9� & � "+h � �,���"?� � /���O & �E�!�*/ & #a^`�*O	�9L9� & �*M7M7L#�:���	� & U �� 9 C � -�)�Y 9 �S\tM��*O7L
& M 4�2�,J��'�,L	�3� & H��"�-J3S &I&�4����O7�,/��9J(��� & j � /AL�� & �9L9�,J(/6�	�(�NL����(�"�-J���/{�� O7/ & �,O��u���7�2H5J(/aj � �zM��3O &
�*/EL9� & �-L��2J(/6�t�*O &9& J\���O7/7� & �2O��3�V�*L�8�.�-� 4���%� & �-J5��O7� " Y ��J3L2�%� 3 J%�*O7L9� � "?h � � ��O ��/E/�^ ��M'� & #7�
����/6�-L9�*J(/6�-� & O7LA�(� &�4�� 4�,/7�2H5�2/6� & " Y �*J(L.3 J���O7L�� � "?� � � U �� 9 Cw\ � j
4& �-�*/6�#��*/7/ 4�2�5�%� & �-L9O	�,�-O	L9�W#	�\#'��/7/ 4�,� " &�4����O7�,/7�2� � M7L 4� & �,/6� 4�2�5����(��3 J%��O	L9� � � J�� & ^`�6��J3�n� �%��L &

#	�PH5�,���-L9�\�2/$M��%�"�2�u#7� & �6���!��L9JT���7H5� & ��O	J2�6��/6�L��2M 4�,L9�2L �%�8L9���%�"�9J%��/I#7�*/ & �%�8#���/7/ 4�,� ��O7J � & �
& ��O7H5J & �*j
M\/7� &�4����O	�2/7�,��� & � 4 2 $ 0"%()" ���  2 $ "e& J����%�3�r�*M7M7�*L-�*JT� & O <5& �*H5H$�,/6�u#7�WS ��J & #'�*/ & �_^`�,/6�-L 4�,�r�,� & J
���%�3� & �"�9J & S?�"J3���3� & ���*/��9L-�*J3/6�-� & j
1 � � �d�6�%�*L & #7�,O�� M0��J3/�� & �� M7L 4�,�2J & �2L $ � � ��O7�;���,O	�i#7J(L�� � � & O <5& �*H5H$�,/6�C#	�GS ��J & 
	
 ! �
����H5H$�,/��A�3� & ���2�2O	L9L9�,/7�2� & #�^`O7/	� &�4����O7�2/	�2� & ��/6�\���%�3� & ����H$M:� 4�2� & }
� ��O7L�(�tM���J3/6� � �� ��/q����/ & J3#a��2L���� 4�,/ 4�2L9�6�(�,H$�,/6�WO7/ & �2O	J%� ��O7Jx� & �WO7/GM'�*L9�*HC��,�-L���#'��/7/ 4�t#7�
�_^ � �%�!��L�J3� �7H$�"jfke^cO & �6���V#a^cO7/ & �2O7J��e�9� 4�2/ 4�,L-�6�3�2H5�2/6�8O7/N�E�"�*/6�y�6���;�3J 4�C��9�%������H5M��(���	JT� 4�Q#	� &
� �%�!��L�J3� �7H$� & $6�3� & �,O7J%�'#�^`O7/	� &�4����O7�,/7�2�P/7�uMZ�,O	�nM'� & 8�,�9L9�uM��3O & ��L-�"/7# ��O	�5�3� & �,O7J%�'#7�U�)��O	�9� &
& � &\& ��O & � &�4����O7�,/7�2� & j
� ��O7L;�(�bM0��J3/�� ! �� �*/ #	J & �9J(/��*O7�1�-L#��J & H 4�,� ����#7� & #7�z����H$M:�y�6���"j � �*J3�;��/dL9�,���7�2L����7�iO7/7�
& �2O��3�	���2�,O7L9L��2/7�,� � & ��J3� ��/ ����H5M	�-���(�5/���HQh	L9�1#	�$S+�2/98�,�-L�� & "+J(/6�-�,L��"�6���(� & #7�5�-�,H$M &�� #7�*/ &
�3� & ��O	���%�3� & �(� &�4����O7�,/7�2��*M7M'�"L-� 8 BT� �2& ��J3� ��/8����H5M	�-���3� & ���2�,O7L9�,/7�2� & #7J & �9J(/7�.�-� & #	���%� &�4����O7�2/7�,�*j
kl� & #7J�� 4�,L9�,/��9� & H 4�,���'�:#7� & #7�8����H5M	�y� ��� & ��/6�\J%���(O & �-L 4�2� & ��:�(�43xJ%��O7L�� !:j
� O7L
�(� 3 J���O7L�� !���/��tJ(/7#7J���O 4� ��O7��(� & H 4�,� ���:#	� & R 8 1 � �,�)R � 1 � ) � & ��/6� & J(H5J%�(�*J(L�� & �2�*L
���%�3� & ����H$M:�-�2/6�r�)��O	�-� & �(� & S+�2/98�.�-L9� & ��O1�(� & �:�,�2O7L��2/7�,� & j � /N�b�*O &�& JoJ(/	#7J5��O 4� ��O7�5R.- 1 � �
8 1 � �.�PR � 1 � ) & ��/6� & J(H5J%�(�*J(L�� & �m�*L���%�3� & ����H$M:�-�2/6�uO7/z/��*HQh7L9�rH5J(/	J(H$�6�'#7�rS+�2/98�.�-L�� & ��O
#�^ ���2�,O7L9�,/7�2� & j
� O7L �(� 3 J%��O	L9� ! � �(� &�4����O7�,/7�2�UL��2���7�,L9��� 4�,�U� & � " � � "q@ � �.� ���%�(�o#'��J3� & � & J3�-O	�2Lp#'�*/ & O7/	�nS+�,/7�,�9L9�
#	� � T�� � O7/7J3� 4� & #7���-�2H5M & jlko^`�,/��9L 4�,�I#7O M7L)��h'�K��2H5��� & ���(� &�4����O	�2/7�,� " � � " � � " �D� @ � "q@ � �" �0� @ � "5@ � � � "5@ � j � /z����O7���%� & ��O & � &�4����O7�2/7�,� " �0� @ �� �p�O9�(� &14�� 4�2/7�,H$�,/�� & � �,�D@ �*L9L�J��*�2/6�
& J(HQO'�3�y�"/ 4�2H5�2/6� � �*M7M'�*L9� 8 B3�)�*O��b�9�2H5M & � � ! ��� j
ko^cO	�-J��(J & �"�9J%��/ #7�1�K^cO7/7� ��O �K^`�*O	�9L9�G#7� & H 4�,� ����#7� & # 4�,MZ�,/7#{#	O #'��H1�"J(/7�G#�^`���	Mf�2Lv�-J & � #7�
�_^`O:�-J%�3J & �"�-�,O7L2j 1 �\� & ���-L2�� & J3H$M0��Lv�y�*/6�5#7�G/��"�-�2L ��Oa^`�,/ M��%� ��m�*/6�$#7� & ����/6�-L9�*J(/6�-� & #'�*/ & �(� &
H 4�,� ����#7� & #	�Q�2M7H5M	�-�6��� � M'�*LP��:�2H5M��3���2/ & M 4�2�,J�� �"/�� ��O	�$�(�tH��"�-J3S #���JT�0�*M	M'�*L-�"J3�-L���#7�*/ &
O	/CJ3/��9�2L �*� �%�(�W#7�r�-�2H5M & # 4��'/7J � �*/iL 4�2#7O	J3�A�(�0�9�2H5M & #7��� 4�2/ 4�2L-���-J%�*/i#	� �(� & �!�3O	�-J���/aj
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&'�	�*H$J3/���/ & H$�*J(/6�-�,/'�*/6�uO7/q�6�%�!�*L9J3� �7H5�0#7�8S ��O7J%���(� ��O7JgM7L��2/7#C�2/q�,/6�-L 4�,��O7/	��#7� & �,L9J(M:�-J%�*/
#7� & ����O7�2/7�,�*j�1 � & ^`�6��J3�U#7� 8 1 � &�� 1 U -�)�Y 9 �w\_j

) �3<
��� � �2� � ! � � �  > D  � � B ! � �& � kp�����*H$M��3��:J3� 4�P#	� & �6���!��L�J3���	H$� & #	�WS ��O7J��%�(�)#	�0#���/��
/ 4�,� & � & ���3J 4�1�*O S?�*J3�0��O	�+�3��/���H�h7L9�bH$�4�:J(HQO	H #	� & ����O7�,/7�2� & � �6�"/���� 4��� 4�2/	�2H5�2/6� & � & �
:=< ��� � ���
	 � C �l�O � # 4�2/��*�9�
�3�/���H�h7L9�e���*�-�6��#a^ 4��� 4�2/7�,H$�,/6� & #7J & �-J3/7�,� & #'�"/ & �_^`�,/��9L 4�,�*j�1 ��/a^c� & �
#���/	�QM'� & �,/6�:J & �6�*�m�*h��3�Q#a^ 4�2/�O7H 4�2L��2L0���*O	�-� & �(� &W&�4����O7�2/7�,� & jxkl� & �6�%�6��L9JT���7H5� & �m�"M7J3�-�6�(J & �2/6�
#a^cO7/7�CM'�*L�� & O7L��(�N/'�*�-J���/d#7� & �2O7J��u�,� & O7L��(� & ����/6�-L9�*J(/6�-� & �9�2H5M��*L9�����(� & J(H5M�� &�4�2� & M0��O7L
L 4�,#7O7J3L9���(� & ���78O	� & �,/i�9�2H5M & #7���%�Q# 4�,����O����2Lv�-��#7� & H��*�-JTS & j
MP/(��L-�*/	# /���HQh	L9�5#a^ � �%�!��L�J3� �7H$� &�� #��*/�� 8 1 � &�� 1 U -�)�Y 9 �w\ � S ��/	�,�-J���/7/7��� 4�,/ 4�2L9�6�(�,H$�,/��
& ���%��/+�(�rM	L9J(/	�2J(Mf� & O7J��"�*/6� ��O7Jl# 4�2�,L9JT�PO	/7�8J3� 4�,L-�"�9J%��/b#	� �_^ � �%�!��L�J3� �7H$�'$

"�� � ��/�� 4�2/a��,L9�0O	/7�2�3J & �9�u#7� & ��O & � &�4����O	�2/7�,� & S+L 4����O	�2/6�-� & #7�2����/���O7�,O7L�� "_�*M7Mf��� 4�2� & #7� &
�m�"/7#7J(#7�"�-� &�� ��EM'�*Lv�-J3L�#7OdL 4� & O��T�y�"�Q#7�9�K^cJ3� 4�2L-���-J%�*/ M7L 4�2� 4�2#7�,/��9�=��O7JU�1� 4�2/ 4�,L 4�b#7� &
�m�"/7#7J(#7�"� & #7������/���O7�,O7L�� � � �

(b)

(a)

Count Windows

Count MinimalCount All

CWIN

Counting MethodObject’s Timeline
for This Object

Number of Occurrences

[Sequence Searched: (A)(B)]
[ms = 2 units]

A A B B B BA

1 2 3 4 5 6 7

A B

6

COBJ 1

A

CWIN

CMINWIN 4

CDIST_O 8

CDIST 5

CMINWIN

Count Occurrences CDISTCDIST_O
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" ! � �*/ &�4���(�2�.�-J���/7/7�0M7�*L9H5J��3� & �2�*/7#7J3#'�"�9� & �,���%�3� & ��O	J�L9� & Mf�2�.�-�2/6�5�(� & ����/6�-L-�"J(/6�-� & �,���3�
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R�.�9�9�G�*M7M	L)�����7�C� & �$H��"�-J�� 4�,�bM'�*L;�(�bS?�*JT� ��O	�CM0��O7L ��Oa^cO7/7� &�4����O7�,/7�2� & ��J3�VS+L 4����O7�2/6�9�qJ%�
S?�"O	����O7�1�)��O	�-� & �(� &Q& �*O & � &�4����O7�,/7�2� &$& ��J(�,/6� 4���6� �(�2H5�2/6��S+L 4����O7�,/6�-�*j � / ����/6�-L 8�!�(�1�*J(/ & J4�(�
����H5M��(���	JT� 4�r#7Oi�m� �(�2O'�a#7�8# 4�2����O!�*�2L��9�*j
8 1 � &�� 1 � & �nO7/$�6���!��L9JT���7H5�%��O	J � 4�.� 4�u���*/ ��2O���L9J���J(/	���%�3�2H5�2/6�xM���O	Lo# 4�2����O!��L9J3L��(� &Q4�,M7J & �:#7� &
S+L 4����O7�,/�� & #'�"/ & O7/CL 4� & �m�*O��i#�^ �6�(�*L9H5�0�,/i� 4��� 4�,����H5HQO7/	J(�m���-J%�*/aj
kl� &r&�4����O7�,/7�2� & L9�2���	�2L9��� 4�2� & Mf�2O!�*�2/6� 8�,�9L9�Q#7� &0&�4����O7�2/7�,� & � �"�� $ " � $%� "�� �#" � ��O !  (  � � �"��#" � �*�2�
�(� & J%��/7J3�'�m���-J%�*/=��O7�Q#7�*/ & �,�Q#7�2L�/7J(�,LW�2� & �3� &C4�� 4�,/7�2H5�2/6� & MZ�,O!���,/��t�"M7M'�*L9�*J3�9L9���*OGH=8�2H5�
J3/ & �-�*/6�mj � �*/ & �K^`�6�%�6��L9JT���7H5� 8 1 � & � 1 � J%� � � #��*/7�7�(�NL��2���7�,L9���7�E#7� & �	� �m�*/7#	J(#'�"� & M'� �
L9�6�%�K����3� & 
	
 �.�\#7� & �	� �2�*/7#7J3#'�"� &u&�4����O7�2/6�9J(��� & 
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) � ) � �  %	 �  � 	 �  D  � � � !�� > � kl� & � �%�!��L�J3� �7H$� & #	� L9�2���	�2L9���	�A#7� H��*�-JTS & U R�� 9 9 �
� � � 9 ! � � R��0- 9 !S\7MZ�,O!���,/��;M0�*�-�,/��9J(���%�(�,H$�,/6� & ^c�2H5M������*�2LoM0��O7Lo# 4�.�-�,�,�-�,L �%�WM7L 4� & �2/7�,�P#a^cO7/
H��*�9J3Sg#'�*/ & O7/ � �2Oi#7�8#���/	/ 4�2� & j
� ��O & /7�5����/7/7�*J &�& ��/ & M'� & #a^ 4�,�9O7#7� & ����H5M'�*L9�*/6���,� & �*M7M7L#�:���	� & �E�*�2�	�3� & �*M7M	L)�����7� & #7J & �
�,O	� 4�,� & �*O�M7L 4�2� 4�2#7�,/���M'�*L9�6��L-�"MH�7�*j �x�*Lt��:�2H5M��(� � �*O7�,O7/7� 4�.�-O7#	�$Mf�2L�H$�.�9�y�"/��t#7� &�4�,M'�*L��2L
�3� & ����H5M��(���	JT� 4� & #7�)���'����O	�u�*M7M7L#�:���7�)/�^ � 4�.� 4�S?�*JT�-�"j �oL)�*h'�*h��3�2H5�2/6� M'�"L9�2�/��O7���3�M7L#��h��K��2H5�
� & �t#7J < �,J%�3���.�L��O	�:�K^?��/E/7� & �*J3�rM7� & ����H5H5�2/6�r��:M7L�J(H5�2L�%�����*H$M��3��:J3� 4�#$f�2/ES ��/7�.�-J%�*/G#7�
��O��*J-} � OC/��*HQh7L9�r#	�t����/6�-L9�*J(/6�-� & } � � �(� � � �%�*/���O7�,O7L 
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� �u/��*HQh7L9�,O��5�6���!��L�J3���	H$� & & �*/��n����/7/�O & M���O	L��(� & M7L#��h��K��2H5� & #a^`�6�(J���/7�,H$�,/�� #7� &�4����O7�,/7�2� &��
#	�0L9�,���7�2L����7�8#7� �%�tM��(O & ��L9�*/7#7� & ��O & ���'� 8 �(/	�0����H5HQO7/	�5���#7�,O��1���'� 8 �(/	� & j,j2j ) ��O:�-� & �,� &U& ���
�3O	�-J���/ & & ��/6�eM��"�-�2/6�9J(�����(�,H$�,/�� L 4�2O:�-J%�3J & �*h��(� & H��%���,/7/'�*/6�%��O7������O	� & �*#'�*M:�y�"�9J%��/ & M���O	Lo/��*�-L��
�2� & j�&o/�� ���.� � #'�*/ & /��*�9�$�2� &�� �(� & #'��/7/ 4�,� &�& ��/6���,/ �9L2�� & ��L-�"/7# /'��HQh7L�� "+M��(O & J(�,O7L & ��J%���
���,�9�,� &�� $eJ%�;S?�*O	�V#���/	�CJ3/��9�2L � �6��J3LQ�E���,�"�3� & #7J & ��O7� & j � ��O & /7�i���*/7/'�*J &9& �*/ & M'� & #a^ 4�,�-O	#7� &
��O7J;MZ�,L9H5�,���-�2/6�I#	�F��O'�*/6�-J3�'�2L �(�1/'��HQh7L��1#a^?��M 4�,L-�"�9J%��/ & #a^c�2/6�-L 4�2� &V& ��L��9J(� & ��M	�9J(H$�6�oM��*O7L
���7�*�2O7/C#7� & M7L#��h��K��,H$� & #a^`�6�(J���/7�2H5�2/6���*OC#7� & ��O & ���'� 8 �3/7�8����H5HQO7/7�"j
&o/ & O7J3�9� � J%� & �,HQh��3�2L-�"J3�&��O7�&�(� & �*O	�-J�� & �*�,�9O7�����(�,H$�,/���#7J & M0��/7J(h'�(� &8& ��J(�,/����m�*M7�*h��(� & #	�1L9���
�9L)��O����2L ��Oa^`O	/GH��"�-J3S &�4����O7�2/6�-J3���_j � O7��� &\& ��/6��(� & ��O	�9J%� & Mf�2L�H$�.�9�-�*/6�P#	��L9�,M 4�2L��2LPO7/qH��*�-JTS
#7�*/ & O7/C� & M'�"�2�tHQO��3�9J(#7J3H$�,/ & J���/7/7���Kj
� J �K^?��/GM	L9�2/	# �_^ �*O	�-J��7�:� � �:��	��
8#7������/�#m� �%� � � �"�*L�L)�F��O7Jx� & �8O7/7�Q���:�9�2/ & J%��/E#	�:�%�$����H��
H$�*/7#	� � �	�&�q#a^�P/7J �q�)��O	�0�,/ & �Q����H5M���Lv�y�*/6�WH$J3�2O�� � ��/GL9�,H1�"L ��O7� ��O7�$�_^ �*/ & M 4�,�2J3�'�$�(� &
H��*�9J3S & �*OIH��%�*�2/I#7OQS ��L�H1� �(J & H$�o#	� & ��:M7L�� &�& J%�*/ & L 4����O��(JK��2L�� & j"ko^ �*O	�-J��:� & �o����/ ��2OVM0��O7LgS?�*J(L��
#	� �%�WL��2���7�,L9���7�\�*M	M7L)����� 4�2�,"_�*M7M	L)�E�:J(H$�"�-� & �-L�J(/��PH1���-���7J3/�� � �"^`� & �W��0#	J(L9�(��O7� �K^?��/��*O	���*L9J & �
4����,/��9O7�����(�,H$�,/�� �b�2L9L��2O7L & #'�*/ & �(�\H��"�-J3S & j�RW^`� & �)O	/bM���J3/6�L��2H$�*L ��O'�*h'�(�\M'�*LnL-�*M7M0��Lv�)�*O��
�"O	�-L�� & ��O	�-J�� &U& J(H5J%�(�*J(L�� & j
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� O7L1�2�,�1��:�2H5M��3�7��/sL��2H$�*L ��O7�=��O7�.�K^?��/ /a^ � M'� & �3� & H��%���,/ & �E���,���:� � �:�&�s#	�G����H5M��
�-�,Li�)��O	�9� & �(� & ���2�,O7L9�,/7�2� & #a^cO7/ H��*�9J3S juRW^c� & �qO	/7�*�3J(H5J3�-�"�-J���/ J3H$M0��Lv�y�*/6�-�EM0��O7Lz/��"�-L9�
M7L#��h��K��,H$�"j � O7LV�2�.�5��:�2H5M��(�zJ��S?�*O	�$�*O &�& JuL9�,H1�"L ��O7�2L;�3� & ��HQh0�!�(� � #'�"/ & �(�bH��*�-JTS ��O7J
Mf�2L9H5�,�\#7� & M 4�2�,J��'�,L ��Oa^`�*M7L2�� & �(� & �:H�h��!�3� � �zJ%�aMf�2O:� �b� �6��J(L)/�^`J3H$M0��L��9� ��O7���p�2�*L-�*�.�m��,L9�*j
� / Mf�2O	�Q�*O &9& J & M 4�2�,J��'�,L�#7� & H��"�-J3S & ��O7J & ��/6��#7� & ���:M7L9� &9& J���/ & L 4����O��3JK��,L9� & j�� �*L���:�2H5M��(�
�(��H��*�9J3S � � � ��� � �	��
 � ��'# M7L 4�,�2J & ����Oa^cJ%� ����H5H$�,/7�2�QM7�*L � �GM7O	J & J%�g� & � & O7J3��J #7� ��� �*O�� �
# 4�,L)�5S ��J & ��OiM��(O & "+/��*�-J3� 4�8M'�*LA�K^ 4�,�)��J%�3� � M7O	J & �*L9L�J��*� �3� & ��HQh0�!�(� � M7O7J &z4����,/��9O7�����(�,H$�,/���(�
& ��HQh0�!�3� � "?�,�D��O7Jl� & �\/��*�9J�� 4�rM'�"L5�3� & ��HQh0�!�(� �'� M7O	J & �2/!�7/q�*L�L9J3�����(� & �:H�h��!�3� # j
� �*O7LV/��*�-L��1�-L9�*�2�b#	� ��K KGH$�*���7J(/	� & �,�5�"O H��%���,/ #	� & ��O	�9J%� & �:� � �:�&�Y��� %6
$# �'� M7L�J(/7�,J3�
M'�6�3�2H5�2/6�t/���O & �E�!��/ & �-L#��O!� 4�.��O7����� / #	O �-�,H$M &�� �(� & M	L)���2� &�& �,O7L & �E�"�*J3�2/6�tO7/7�5���'�*L)�*�
���*H$M7L�J & �r�2/�K5�.� !&K / j'kl�tL 4� & O��3�-�"�u����H5M��3�,�u� & �7$
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K K / �YK 9 / L�� 9 # ! ��h & �2L �*���-J%�*/ &��K / � � 9 / � 9 9 L ��h & �2L �*���-J%�*/ &!K / � ! 9 / � � K � ��h & �2L �*���-J%�*/ &# K / � # 9 / �'# � ��h & �2L �*���-J%�*/ &L2K / �`L 9 / �%#��K ��h & �2L �*���-J%�*/ &
�K / � � 9 / � � 9 ��h & �2L �*���-J%�*/ &
� K / � � 9 / � #�� ��h & �2L �*���-J%�*/ &
�K / � � 9 / ���K ��h & �2L �*���-J%�*/ &
� K / � 9 K / # !�� ��h & �2L �*���-J%�*/ &
9 K / � 9 9 / � 9 � ��h & �2L �*���-J%�*/ &
1 � �b�5#��*/7�8O7/"�*L-�*/7#zM0�*�-�,/6�-J(���;��V��:M��%�*J3�-�,L �
kl� & ���	M	L9� &�& J���/ & L 4���*O��(JK��2L9� &E& ��/6�NO	�9J%�(J &�4�,� & #'�*/ & � � 1 � 1 ) � � � � 9 9 \IM0��O7L & M 4�,�2J3�'�2L1�(� &
����/6�-L9�*J(/6�-� &z& O7L8�(�qH��*�9J3S��� L9�,���7�2L����7�2L,jWko^`�*M7M7L#�:���	�GS?�*J3�9�GM'�*L � � 1 � 1 ) ���ZL9�EO7/ �'�"O	�
/	J����2�*O�#a^`�*h & �-L9�*�,�9J%��/$M���O	L & M 4�2�,J��'�,L �(� & ����/6�-L-�"J(/6�-� & �,�;J%� & �2L��U�*O &�& Jo����*�,� 4��� 4�2L��2L
�3�\�9L-�E�"�*J%�
#	�PL��2���7�,L9���7�"j	ko^?��L9J���J(/'� �(J3� 4�;#	��_^ �*M	M7L)�����7�U�-J3�2/6�;�*O &�& J ��r�2� ��O�^`���%�(�)Mf�2L�H$�.�n#7� & ^`����L9�*/7���7J3L
#	�+�(�qM7L#��M7L9J 4�,� 4�b#a^`J3/7���3O & J���/ "?O	/ H��*�9J3S)� & �VS+L 4����O	�2/6� & JU���*O	�-� & �(� &I& ��O & � &�4����O7�2/7�,� &$& ��/6�
S+L 4����O7�,/��9� &�� j

) ������� ! � ! � � � ! � # > � kp� & �6���!��L9JT���7H5� & �,�;�3� & S �*L9HQO��(�"�-J���/ & #7� & H��*�9J3S & M7L 4� & �2/6� 4� & J(�,J
����/ & J(#a��,L9�2/6�bO	/7J5��O7�,H$�,/��1#7� & ��h � �.� & ��NO7/7�C#7J(H5�2/ & J%��/,$��3� & �2O��P�"���-L9J3h7O	�5O	�9J%�(J &�4�z� & �&�3�
�9�2H5M & j � �*/ & �%�tL 4�m� �(J3� 4� � �%� & JT�-O'���-J%�*/1� & �UM��3O & ����H5M��(���	�"j � ��O7L;/��*�-L��WM7L#��h��K��2H5�P#7�PS ��O7J%���(�
#	� &i4�� 4�2/7�,H$�,/�� & #���/	/'�*/6�2�_^ 4�.�y�"�\#7� & H$�*���7J3/7� &�� J�� �i�5O	/7�0��O7J3/�#m�*J3/7�8#a^`�"�9�9L9J(h	O	� & M0�*�-�,/��
�9J(��� & j � ��O & �E�!�*/ & #'��/7����QS?�*J(L��rO7/7�t�*/'�6� � & �8HQO��T�-J(#	J(H5�2/ & J%��/7/	���%�3��� ��� � ) K ��\_j
� /GMf�2O:�0�2/6��J & �6���,LW#a^`�"�9�-����O7�2L�(�tM7L)�*h��K��,H$�t#7��#	�2O��CH$�*/7JK��,L9� & $ & ��JT�WO7/qM7L 4��� �m� �(�2O'�gMf�2L �
H5�,���-L9��#7���6�*L�#7�2L;#7� &14�� 4�2/7�,H$�,/�� & O	�-J��(� & �,���*/�L 4��� �*M7M'�(J5��O7�PO7/b#7� & �6�%�!�*L9J3� �7H5� & ����/	/�O &��
& ��J3�;�*/ J3/��m�����L��bO7/7�C�*/'�6� � & �b#7�8�K^`� & MZ�,�,�5HQO��T�-J(#	J(H5�2/ & J%��/7/	���n#7J(L��2�,�9�2H5�2/6�5#'�*/ & �_^ �6���!���
L�J3� �7H$�"j
kp�WM	L9�2H5JK��,L9�nJ(# 4�,�L�����J(�,/��\��PS?�*J3L9�n#7O ()" X ( � $ ! "  " � $ "?���(O & �-�,L9J(/'� �� �%�\#7�2O-�	JK��2H5�J3# 4�2�nL9��:J3�2/6�
#	������/7�2��!��J3Lu����H5M��K��.�-�,H$�,/��u#	�t/'��O!�����%�3� &u& �!�3O	�-J���/ & j
�x�*L\��:�2H5M��(� � M��*O7LA�K^`�6�%�!�*L9J3� �7H5�:-=1 � & � 1�� -�)�Y 9 �S\ ��O	Jl� & �PO7/7�L�"�*L9J(�*/6�-�8#7� 8 1 � &�� 1 �
�3� &q4�� 4�,/7�2H5�2/6� & Mf�2O����2/6���E�!��J3L0O7/ /���HQh	L9�I�*L�h7J3�9L-�*J3L9��#a^ ���9�-L�J(h7O:� & H$�*J & �K^`�6�%�6��L9JT���7H5�r/7�
�3� & O	�-J��(J & �/��O7�WM0��O7Ln����/6�9L-�*J3/7#7L9��(� &;&�4����O7�2/	�2� & �,/��2/6�9L 4�2�WH1�*J & �2� & �"�9�9L9J3h7O	� & /7� & ��/6�UM7� &
O:�-J%�3J &�4� & #'�*/ & �(�QH 4�.������#7�8#7�8���*H$M	�-�6���r#7� &b4�2M7J & ��#7� & S+L 4����O7�2/6� & j
ko^`�6�%�6��L9JT���7H5� � � � � &�� 5 � ! K �_\\� O7/7�z���:�9�2/ & J%��/ M��*O7L;�(� & #'��/7/ 4�,� & ��O7J��*/��5O7/	�CJ3/	S ��L �
H$�"�9J%��/V#a^`�*M7M'�"L��-�,/'�*/7�,�5��tO7/7�\���%� &9& �"j	ko^`�6�%�6��L9JT���7H5�U# 4�.�-�2L�H$J3/7�A�(� &;&�4����O7�2/	�2� & S+L 4����O7�,/��9� &
M0��O7L)�)��O	�-� & �(� & ���%� &�& � & j
ko^`�6�%�6��L9JT���7H5� � � 1 � 1 )���� � � 9 9 \ � M'�*L��2�&��O7� �3� & ����/6�-L-�"J(/6�-� &P& ��M7L 4� & �2/6�-�,/�� & ��O & �(�IS �*L9H5�
#�^`���	M	L9� &�& J���/dL 4���*O��(JK��2L9� &�� Mf�2O	���-L2�� & �,�2L��-�*J(/	�2H5�2/6�F8�.�-L9�$O	�-J��(J &�4�VM��*O7Lt�9L-�*JT�-�,L �3�$M7L#��h��K��2H5�
#	�tS ��O	J%�%�3�0�2/C����/ & J(# 4�2L-�"/��PM��3O & J3�2O7L & #	J(H5�2/ & J%��/ & j � ��O	L�_^`J3/ & �-�*/6�u�2���(�5L�� & �-�tO7/qM7L#��h��K��2H5�
#	��L��2���7�,L9���7�"j
� /CL9�2H$�*L���O	�t#'��/7�&��O	��#7�8/���H�h7L9�,O & � & �*M7M	L)�����7� & ��/6� 4�.� 4�tM7L)�*M�� &�4�2� & L 4�,�2�,H$H5�2/6�\M��*O7L
�(� S ��O7J��%�3�E#7� #���/	/ 4�2� & j � �*O!���,/��1�3� & �*M7M7L#�:���7� &E& ��/6�E# 4�������%��M	M 4�2� & M���O	LqO7/ M7L#��h��K��2H5�
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& M 4�2�2J3� ��O7�*j &����(� &�& ��/6�I#'��/7�&�3J(H5J3� 4�,� & ��qO7/ #'��H1�"J(/7�$#a^`���:MZ�,L��-J & �"j kl� &�4�.�-O7#7� & ��O7��/���O &
�E�!��/ & ��Q����/7#7O7J3L9�r#'�"/ & �(�0�2�*#7L9�r#	� �(��S ��O7J��%�(�\#a^ 4��� 4�2/	�2H5�2/6� & J &�& O & #7���_^ 4�.�y�"�)#	�tH$�*���7J3/7� &
���*/7/7�2�.� 4�,� & �� 1 /6�-�,L9/7�.�zM���O	L9L)�*/����m�*M7JT�y�6�3J & �2L & O7L	�K^c��:J & �-�2/6�2j � �*O & /a^`�E�!��/ & M7� & �2/	����L��
�*L�L�8�,� 4��#	�t���'��J3�i# 4��'/7JT�-J3S	��O'�*/7#d����_^ �"M7M7L)�����7�8M7L 4�,S 4�2L��2/6�-J3�����(�r������J & J3�*j ko^ �*h � �2�.�-J3S 4�,�-�*/6�P#	�
S ��O7L�/7J(L�#7� & L2����6�(� & #a^ � &9& ���2J(�"�-J���/�M0��O7L ��O7J3#7�2L �K^?��L9#��*/7/'�*/7�,�2O7L�#7�1�-L9�E�*�"O�� #	�&�%�iM��%�"�9��
S ��L�H$�r#7�8�2�6�(�,O�� �!�%�*h'�6�Kj

����� �f> �  � > �  �	 � ! %  >  # � � D � # # � # 	� �  #��
1 �u� & �1���%�*J3L ��Oa^ �"O7�2O7/	�q#7� & �9�2���7/7J���O7� & #a^ �*L9#���/	/'�*/7�,�2H5�2/6���"�,�-O	���%�3� & /a^c� & ���*#7�*M	� 4�,�q�"O
�m� �(�2O'�-�!�%�*h'�6� �2�*L8�*O7�,O7/7�V#a^c�2/6�-L��V���%�3� & /7�I�2�*M	�9�2/6�t����H5M��K��.�-�,H$�,/�� �(�QS?�*JT� ��O7�V�2�,L��y�"J(/7� &
J(/:S ��L9H$�"�-J���/ & M7L)�*M�� &�4�2� & �2J7#7� &9& O & Mf�2O����2/6� 8�,�9L9�)J3/7����H5M��K��,�-� & �.� & ^?��h	�9�2/7J3Lo#7�)H1�"/7JK��,L9�# � �
/'�*H5J5��O7�"j�ke^?��L�#���/7/'�"/7�2�,H$�,/�� & �-�"�-J���O	�;/7� & �,HQh��3�;M'� & O7/7�n�-�,���7/7J5��O7��*M7M7L#��M7L�J 4�2�"j � ��O7L �(�
�-L�J �2/1M7�*L-�6���K����(� � �(� & H 4�,� ���:#	� & ��O	�W/���O & �E�!�*/ & M7L 4� & �2/6� 4�,� & #'�*/ & �3� & ���'�*M7JT�-L9� & M	L 4�2� 4�2#7�,/6� &
�,�D��O7JnM7L 4��� # 4�.�-�2L�H$J3/7�2/6��O7/7�5���'�*L#���$H$�4�:J(H$�6�3�QM'�*LtM7L)���2� &9& �2O7L & ��/6�C��zL9������J & J3�9�2L � #	�$�,�
M0��J(/6�u#7�,��O7�*j
ko^ �	J & �)��J(L���#�^ 1 /6�-�,L9/7�.�8�,�W#7���,� & #7J & M0� & JT�-JTS & S ��/	#'�*H5�2/6�y�*O-�q����H5H$� �(�tL)��O:�y�6�����,�2�(� & �*/��
/�O'�*J3L9� & H���/6�9L9� ��O7���3� & & �-L�O7�,�9O7L9� & �	J 4�2L9�*L9���	J5��O7� & S �*/7�,�9J%��/7/	�2/6�P�� ��L9�*/7#7� 4�2���7���%�(�"j � ��JT� �*/
�2/6��J & �6���,L�O7/ & � & �m��2H5�1#7�5L 4����O��(�"�-J���/E#7�5���'�*L)�*����L#�6�*/7J &�4���7J 4�2L9�*L9���7J���O7�2H5�2/6� ��O ���7����O7�
/7J3���m�"O #7�;�(�F�7J 4�,L-�*L����7J(� & �2L-�"J3�rL�� & M0��/ & �*h��3�5#	�5L 4�2M0��/7#7L��V#7�:�%�b���'�*L#���IM0��O7LrO7/ ��L)�*O7MZ�
#7�8H$�*���7J(/	� & }
� �"�*/6�b�,���(� & �GM0� & �.�(�CM7L)��h'�K��2H5�q#	�.�%�N���!���(�2�.�-�C#7�.�K^`�*�.�-J���JT� 4�i#a^`O	/ ��L-�*/	#s/���HQh	L9�q#	�
H$�*���7J(/	� &�� #7�1�%� L9�,M7L 4� & �,/��-�"�-J���/ #7�E�2�.�9�-�N�*�.�-J3�:JT� 4�"j � O	�2O7/ �-L9� �"�*J��W#a^`�*H5M��(�,O7L�/a^`� 4�,� 4�
���*/7#7O7JT�G�� �,� � ��O7LIM'�*L:�3� �rL9J(# 3 ��L�O7H ����/7�,�2L9/7�*/6���3��S ��L9H$�"�I#�^ 4�,���'�*/����z#7� & #���/7/ 4�,� & j
RW^c� & �WO7/qM	L)��h��K��2H5�8J(H5M���Lv�y�*/6� ��O7JpH 4�2L9JT�-�8M��3O & #�^ �"���-�,/��9J%��/�j � ��H=8�2H5� � �_^ �6���!��L�J3���	H$J���O	�
#7�$�(�VS �*O7J%���(�r#7��#���/7/ 4�,� & ����%�*L#��� 4�,���7�����(�t� & �W�-L2�� & �(�*L)�*�2H5�2/6� & ��O & � 4�.�-O7#7J 4�2�Q#7�*/ & �3���2�*#7L��
#7O �rL9J3# 3 ��L�O7HijgR� & #7�,O�����:�2H5M��(� & H���/6�-L��2/6��h	J(�2/*�K^`�*H5M��(�,O7L8#7O �9L-�E�"�*J%� ��O7JnL9� & �-� ��
L 4�2�6�(J & �,L2j
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� �"�-L9�q# 4�2H$�*L9���	� & �,J(�,/��9J�� ��O7� ��J & � �� # 4���'/	J(L	�3� & ����/7�,�2M	� & �,�	�(� & ��O	�9J%� & M0��O7L1L 4� & ��O7#7L��
� < �2�*�2�,H$�,/�� �3� & M7L#��h��K��2H5� & �E�*�2�V#7�:��L9�*/7#7� & H1� &9& � & #7�I#���/	/ 4�2� &r& O7Lr#7� & �*L9���	J3�-�,�,�9O7L9� &
#7����L9�*M7Mf� & �,�5��L�J%�%�3� & j
� �*/ & �2�I���*/��9����-� � �(� & M7L)�*h�� 4�,H1�"�9J5��O7� & ��O7�I/���O &G4�,�-O	#7J%��/ &0& ��/6�8�"OE/���HQh7L��Q#7����O'�"�9L9�#$
�K^`�*L����7J3�9�2�,�9O7L9�q#7� &   � ( � � " �  $ � $�� � � $ � �*J3/ & J ��O7� �K^cJ(H5M'�*�.�1#	�.�%� �7J 4�,L-�*L����7J(�GH 4�2H���J3L9�
& O	L	�(� & MZ�,L�S ��L�H1�*/	�2� &�� �K^`�6�%�!�*L9J3� �7H5J5��O7� & O7L1H 4�2H���J3L9�b���*H$HQO	/7� � �_^ �6���!��L�J3���	H$J���O	�1�,���%�
M7L#�!��L-�"H$H$�"�-J���/t#7����L-�"M7MZ� & �,� ��L�J%���(� & #7�)�2�6�(�,O��	�.�e�2/!�'/;�3� & �,/��9L 4�,� &n& ��Lv�-J(� & Mf�2L�S �*L9H$�*/6�-� &
"?M	L)��h��K��2H5� & / 4�,�2� &�& JT�y�*/6�5�(� & #	J & ��O7� &�� #'�*/ & �3� & ��L�J%�%�3� & j
� �"�-L9��# 4�2H$�*L����7��� & �$��V#���O	h��(� & �,/ & $����%�3�t� & �W��:M 4�2L�J(H5�2/6�y� �(�t#'�*/ & �(� & �2/ & ��OC/���O & ���7�2L �
������/ & ���J(H5M�� 4�2H5�2/6�-�,L5/'� & J3# 4�2� & "?/'� & �6���!��L�J3���	H$� &�� �,�1/���O & S ��O7L�/7J &�& ��/ & �2/s�,/ & �,HQh��3�
����'�"O & �9J3S\#7��H5� & O7L9� & j � ��O & ���7�,L9�����*/ & �"O &9& J#7� & �6�*L-�"/��9J(� & �6���!��L9JT���7H5J5��O7� & M7L)��O�� 4�,� &��
�2/IM7�*L��9J(�2O'�(J(�,LpM���O	L �_^ 4����O	J%�(J3h7L-� ���e#7� & ���7�*L)��� & �,� �(� & �-�,H$M & #a^c�� 4�2�,O	�-J���/aj�R�U#7�2L�/7J(�,L M0��J(/6�
Mf�2L9H5�,�\#7�8#��*/7/7�2L\O7/7�rS ��/	#'�"�-J���/ & �6�(J(#	�8�*O��zL 4� & O'�3�y��� & ��h	�9�2/�O & �z����H5M7L9J & #'�*/ & �_^ 4�.�-O7#7�
#7���K^cJ(H5M'�*�.�)#7Oi�m�*���	��#'�"/ & �(� & � �%�!��L�J3� �7H$� & #7�r�9L9J &�4����O7�2/6�-J3���_j

kp�\#	�2H$�*/7#7�e�2L#��J &�& �*/6�9�n#	�nM	O7J &�& �*/7�,�;#	�n�2�6�(�,O�� & ^`�*�,����H5M'�6��/	� 4���6�6�3�2H5�2/6�p#a^cO7/7�n#7�2H$�*/7#7�
�2L#��J &�& �*/6�9�t�,/CH$�"�9JK��2L��0#7� & �����"!"� ���*j kp� ��J(# 4���E��:�(�Q#7�2H$�*/7#7� � �(� & h'� & � & #7�8#���/7/ 4�,� & " & �����
�"!��6���e#7� �9L-�*�,� &�� S �*O7J%���(�g#7�o#���/7/ 4�2� &��� �(� � 4�2/��*H$J���O	� � �3� �m� �(�2O'��/�O7H 4�,L9J���O	� "��%�;H���# 4���3J & �"�-J���/ �
S ��/6�\M'�*Lv�-J(� & #7� & #���H$�*J3/7� &U& �2J3�2/6�-J3� ��O7� & �,�u�-�,���7/7J���O	� & �3� & M��3O & #7�2H$�*/7#	�2O7L & j
� �"L9H5J4�3� &t& �!�3O	�-J���/ & H1�"� 4�2L�J(�����(� & #7J & �2O	� 4�2� & L 4�2�,�2H5H$�,/6�Q#'�*/ & �%�8�(JT�9� 4�,L-�"�9O7L9�5���7/ #a^?����L�J(L
& �*J3��#7� & M	O7J &�& �*/7�,� & #	�1�m� �(�2O'�;#7���K^?��L9#	L9�5#7O�� 4�,L-�4� > ��M &�& ��JT��#	� & �2�*M'�*�,J3� 4� & #	� & �)�:�"!��6�*�
#7�5�K^?��L9#	L9�u#7O1M 4�,�y� � ���,�-�.� & /���O & �9L)��O!�6��/ & �K^cJ(/6�-�,L9���*/7/7�2�.�-J���/V#7� & ��L-�"/7# & �2�2/6�9L9� & #7�\�m�6�3�2O��
��O �(�CHQO	�9O'�6�3J & ���-J%�*/N#	� & L9� &9& ��O7L9�,� & #7� & �nR ����/7/7�,�,� 4� & �� 1 /6�-�,L9/7�.�mjokl��M	L9�2H5J(�,L�#	J & M0���
& JT�-JTS)L9��:J3�2/6�C�� & ^cJ(/6� 4�,L9� &�& �,LV�*O��*��L9J��%�3� &�� �3� & �2����/7#d�*O�� & � & �m��2H5� & ��7�%�*L#��� 4�2���7���%�(�"j R�.�9�9�
���(� &9& J��'�2�"�-J���/z#7� &u& � & �m��,H$� & #7J & �9L9J(h	O 4� & � & �u�-L2�� & M7L-�6�*H1�"�9J5��O7�r�.�PM7� & �2/7����L9�8# 4��'/7J3�9J��*�*j
kl� & �%�6��J(�,J(��� & �� ����/7�,���!�*J(LIM0��O7LQ�,� & � ��MZ� & #a^ �"L9���7JT�-�2�.�-O7L��z#���J��*�2/6�5�E�!��J3LQ#7� & M	L)��M7L�J 4�.� 4� &
& O	M7M�� 4�,H$�,/6�y�*J3L9� & M'�*LnL-�"M7M��*L��;�*O��5M7L#��M7L�J 4�,� 4� & �'�*h7JT�-O7���%�3� & "?����L9L��2�,�9J%��/ � j61 �'S?�*O	�n���*/7�2��!��J3L
#7� &P& �!�(O	�9J%��/ & ��O7J9�6��/6�WJ3/6�-�2L9�6��J3L & O7L\#7� & L 4� & �2�*O��+�%�*/���O7�8#7J & �y�"/7�2� � J%�aS?�*O	�)�9�2/7J3Lu����H5M	�-�
#7� & # 4�2����/7/7�,�,�9J%��/ & "?�.�0#7��#7J�� 4�2L��2/6�-� & S?�*O	�9� & M��(O & #7J < �,J%�(� & ���� 4�,L9�2L �� J%�aS?�*O:�WM7L 4���6��J(L ��O	�
�(� & �%�6��J(�,J(��� & �!��/6�L8�,�9L9�PO	�-J��(J &�4� &;& J(H�O��3�-�*/ 4�2H5�2/6�;M'�*LUM'�(O & J(�2O	L & #	J�#m�"J(/7� & #7�rH5J%���(J(�,L & #a^cO	�9J%�(J �
& ���-�2O	L & �,� ��O7�8#7J�� 4�2L��2/6�-� & �*�2L & J%��/ & Mf�2L & J & �-�,L)��/6�P�*Oz����O	L & #7Ob�-�2H5M & j
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& ��� 4�2H$���6�%��h'� �Kj
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