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(a) Incremental advantage (Delta I: 2% deletes & 2% inserts)

W1 by Prata
W1 by eval.
W2 by Prata
W2 by eval.
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(b) Prata vs Inc. (|I| = 10K)

W1 by eval
W1 by Prata
W2 by eval

W2 by Prata
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(a) No subtree reuse vs subtree reuse (|w| = 100)
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(b) Subtree reuse vs no subtree reuse on insertion workload (f = 50, |w| = 100, |S| = 300)

no reuse
reuse
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Ê�±�¡Z§M¸�¡Sµ

Ä Q¢�±�²�·I¡Z§³®�¹+¥�£�¨�®�§M¸N´M�P²³µ��E¥WÇ{¡
·I¡S¡S¢u­U¡SÇ{¡S£�®o¶I¡S­ì¹?®�§Ã¡SÇo¥�£�±E¥�´M¸�¢�¨§M¡Z¯S±�§Mµq¸�Ç{¡+­�¥�´j¥�£�®�¨³Ê°±P¡Z§M¸�¡Sµ%¥�¢P­�¶U§M®o£�®o¨�¶U§M®o¨�§j¥�²³µ
½
¢P®�´j¥�·P£N¼ ÑNïgõ ½ô.��Ó Ä'Í

�P¡Sµq¡�¥�£�¨o®�§M¸�´M��²³µ,´X¼U¶�¸¦¯S¥�£�£N¼É¸¦¢�Ç{®�£�Ç{¡�¥³ËP§Mµ�´,¶P�E¥�µq¡'Á¬��¡Z§M¡¯Z®o¢Pµq¡a§MÇo¥g´M¸¦Ço¡³­�¡S£�¡Z´M¸�®�¢Pµ
¥�§M¡³¯S®�¢E­U±P¯Z´M¡W­
½
¹A®o£�£�®WÁ�¡W­�·°¼#¥
µq¡S¯Z®o¢E­¶��E¥�µq¡ÉÁ¬��¡Z§M¡É¸�¢Pµq¡Z§q´M¸�®o¢�µä¥g§M¡#¶I¡a§q¹?®�§M²³¡S­
½
Á¬�P¸�¯j� ²�¥S¼î§M¡Sµ�´M®�§M¡¸�¢U¹?®�§M²�¥g´M¸�®o¢Ã­�¡S£�¡Z´M¡S­�¸�¢�´M��¡¬Ë�§Mµ�´�¶��E¥�µq¡

Ä�â
¢³¯S®�¢°´q§j¥�µ�´

½
®o±U§�¥�£¦¨�®�À§M¸N´M��² ¥gÇo®o¸¦­�µ�§M¡S¯S®�²³¶P±U´j¥�´M¸�®o¢ê·I¡Z´XÁ�¡S¡S¢ç´M��¡�´XÁ�®¤¶P�E¥�µq¡Sµ�´M®¤¥�¢¡a»U´M¡Z¢�´=·°¼¾§M¡S±Pµq¸�¢�¨ãµq±�·�´q§M¡S¡Sµ=¯S®o²³¶�±�´M¡W­¾¡W¥g§M£�¸¦¡a§Æ¥�¢E­�·°¼+­U¡Z¹?¡Z§q§M¸�¢�¨§M¡Z²³®�Ç�¥�£�®�¹�­�¸�µq¯S®�¢P¢P¡Z¯Z´M¡W­�µq±�·�´q§M¡S¡Zµ

ÄÆú
®�§¬¡Z»�¥�²³¶P£�¡

½
¯S®o¢�µq¸¦­�¡Z§ã¥�¢¡a»U´q§M¡Z²³¡
¯S¥�µq¡+Á¬�P¡Z§M¡+´M�P¡+¯S®�¢Pµq¡Z§MÇ�¥�´M¸�Ç{¡'­�¡S£�¡Z´M¸�®�¢#¸�¢�Ç{®�£¦Ço¡Sµ,­U¡S£�¡ZÀ´M¸�®�¢³®�¹I´M�P¡�§M®°®�´�®�¹I´M�P¡�´q§M¡S¡

½
¥�¢P­'´M��±Pµ�´M�P¡�¡Z¢�´M¸N§M¡�´q§M¡S¡

½
Á¬�P¡Z§M¡S¥�µ¸�¢ä´M��¡
µq¡Z¯S®o¢P­ä¶P�E¥�µq¡�´M�P¡�´q§M¡S¡+¸�µ%§M¡W¥�µqµq¡S²�·�£�¡W­
Á¬¸N´M�#µq®�²³¡ZÁ¬�E¥g´­U¸ ��¡Z§M¸�¢P¨
¯a��¸¦£¦­�§M¡S¢�®�¹=´M��¡%§M®°®�´

Ä
�u�P¸�£�¡ã´M��¸�µ�²�¥S¼�§M¡WÊ°±P¸N§M¡¬§M¡S¯S®�¢�À

µ�´q§M±P¯a´M¸¦®�¢ä®�¹�´M��¡¾¡S¢°´M¸N§M¡¾´q§M¡S¡¾¹?®�§ã´M��¡¾¶�§M¡ZÇU¸�®�±Pµ%¥�£�¨o®�§M¸N´M�P²³µ Ñ�ïWõgÓ ½®o±U§'¥�£�¨o®�§M¸�´M��² ¸�µ
¯W¥�¶P¥�·�£¦¡�®�¹¬²�¥�Þ�¸�¢P¨
²�¥g»U¸¦²'±P² §M¡S±Pµq¡³®�¹¬¡Z»�À¸�µ�´M¸�¢P¨¤µq±P·U´q§M¡S¡Sµ¾Á¬¸N´M�P®�±�´'­�®�¸�¢P¨ä±�¢P¢P¡Z¯S¡SµqµM¥�§q¼É§M¡S¯Z®o²³¶P±U´j¥�´M¸�®o¢�µ
ÄQ ¢�®�´M��¡Z§Æ­�¸ ��¡Z§M¡S¢�¯S¡�·I¡Z´\Á�¡S¡Z¢�®o±U§�¥�£�¨o®�§M¸N´M��² ¥�¢E­'¶�§M¡SÇ�¸�®o±�µ�®o¢P¡Zµ¸�µ¾´M�E¥g´,´M�P¡'¯S®o¢�µq¡Z§MÇ�¥�´M¸�Ç{¡�­U¡S£�¡Z´M¸�®o¢ê¶P�E¥�µq¡'§M¡S¶I¡S¥�´M¡W­U£�¼É¡a»�¡Z¯S±�´M¡Sµ­�¡Z£¦¡a´M¸¦®�¢É®o¶I¡Z§j¥g´M¸¦®�¢Pµ,¹A®�§+¥�¢¤±P¢�·I®o±�¢E­U¡W­
¢�±P²'·I¡Z§%®�¹�´M¸�²³¡Sµ ÑNïWõ ½ôX�gÓ ½

Á¬��¡Z§M¡W¥�µ�·�¼�´j¥�Þ�¸�¢P¨�¥o­UÇo¥�¢�´j¥�¨o¡Sµã®�¹Æ´M�P¡
µq¡S²�¥�¢°´M¸�¯Sµ¾®�¹�©lª¬«´q§M¡S¡Sµ
½
®o±�§�·�±E­�À\¯Z±�´qÀ�¨o¡S¢�¡Z§j¥�´M¸�®�¢�¶P�P¥�µq¡¬­U®°¡SµÆ¥�£�£�´M��¡�­�¡S£�¡Z´M¸�®�¢PµÆ·�¼¡SÇ�¥�£�±E¥g´M¸�¢P¨³¥'Ë�»U¡W­�¢�±P²'·I¡Z§�®�¹�¸�¢P¯Z§M¡S²³¡Z¢�´j¥�£�¸¦ëZ¡W­
áSål«³Ê°±P¡Z§M¸�¡Sµ

Äâ
´=¸�µ=Á�®�§q´M�
§M¡S²�¥g§MÞ�¸¦¢�¨%´M�P¥�´)´M�P¡Æ¶I®oµqµq¸�·P¸�£�¸N´X¼
®�¹P¡S¢P¯S®�­U¸�¢P¨%ÎUÏEÐ ]Á¬¸N´M�äáSål«�æ�æ³Ê�±�¡Z§M¸�¡Sµ�Á�¥�µ�ËP§Mµ�´�µq±�¨o¨�¡Sµ�´M¡W­�·°¼ ÑNïWògÓ ½

·�±�´ Ñ�ïWògÓ ­�¸¦­¢P®�´%µq�P®WÁC�P®WÁ�´M��¡¾¡S¢�¯S®�­�¸�¢P¨³µq��®o±�£Ì­Ã·I¡+­�¡ZËP¢P¡W­
Ä�â
´%µq�P®�±P£¦­
·I¡²³¡S¢°´M¸�®o¢�¡W­ä´M�E¥�´,´M�P¡Z§M¡
¸�µ+¥Ã·�¸¦¨�¨{¥�¶ê·I¡Z´\Á�¡S¡Z¢ê©lª¬«�´q§M¡Z¡Sµ�¯S®o²�À¶P±U´M¡W­�·°¼�¥�¢íÎUÏEÐu¥�¢E­�´M��¡S¸N§'§M¡S£¦¥g´M¸¦®�¢E¥�£%¡Z¢P¯S®�­U¸¦¢�¨DO�Á¬��¸�£¦¡Ã´M�P¡¹?®�§M²³¡Z§Ã¯W¥�¢�·I¡¤¡Z»U¶I®o¢P¡Z¢�´M¸¦¥�£¦£N¼î£¦¥�§M¨o¡É¸�¢�´M��¡¤µq¸¦ëZ¡#®�¹¾´M�P¡ä§M¡Z£Ì¥gÀ´M¸�®o¢P¥�£¬­P¥g´j¥�·P¥�µq¡

½
´M�P¡Ã£¦¥�´q´M¡Z§³¸�µ�·I®�±P¢P­�¡W­�·°¼7¥¤¶I®�£�¼U¢�®o²³¸¦¥�£�¸�¢´M�P¡¬­�¥�´j¥�·E¥�µq¡%µq¸�ëS¡
ÄÆÍ
��±PµÆ¥�¢³áSål«�æ�æ'¡S¢�¯S®�­�¸�¢P¨,®�¹)¥�¢�Î�ÏIÐ¤¥�£�®o¢P¡­�®°¡Zµ%¢�®�´%µq±�¿�¯S¡¾´M®�¯S®�²³¶P±�´M¡ã©lª%«
´q§M¡S¡Sµ%­�¡ZËP¢P¡W­�Ç�¸¦¥�Î�ÏIÐ ] ÄÍ

�P¡a§M¡��E¥WÇ{¡�¥�£�µq®¾·I¡S¡S¢'¸¦¢�¯Z§M¡S²³¡S¢°´j¥�£U²�¥�¸�¢�´M¡Z¢E¥�¢�¯S¡�¥�£�¨o®�§M¸N´M��²³µ¹?®�§�µq¡Z²³¸¦µ�´q§M±�¯Z´M±�§M¡S­êÇ�¸�¡ZÁ¬µ ÑNï ½ *Uï ½ *�*�Ó ÄäÍ
�P¡Sµq¡�¥�£¦¨�®�§M¸N´M�P²³µ'¥�§M¡­�¡ZÇ{¡S£�®o¶I¡W­
¹A®�§,ÇU¸�¡ZÁ¬µã­�¡aËE¢P¡S­�Á¬¸N´M�ê¥�¢�®o¢U§M¡S¯S±�§Mµq¸�Ç{¡
Ê°±P¡a§q¼
®gÇ{¡Z§¨�§j¥�¶P�äµ�´q§M±�¯Z´M±�§M¡Zµ

½
¥�¢E­�¯S¥�¢P¢�®�´%·I¡�¥�¶P¶P£�¸�¡W­�´M®�ÎUÏEÐç¡SÇ�¥�£�±E¥g´M¸¦®�¢

Äâ
¢�¯Z§M¡S²³¡S¢°´j¥�£U±�¶�­P¥g´M¡�®�¹�¡Z»�´M¡Z§M¢P¥�£PÇ�¸�¡ZÁ¬µÆ�E¥�µz·I¡S¡Z¢�µ�´M±E­U¸¦¡S­'¹?®�§­P¥g´j¥¾Á�¥�§M¡Z�P®o±�µq¸�¢P¨ Ñ ô�ô ½ * * ½ *�Ò�Ó

¥�¢E­�Á�¡S·�µq¸�´M¡%²�¥�¸�¢°´M¡S¢P¥�¢P¯Z¡ ÑNï�� ½ô * Ó Ä Í
¡S¯j�P¢P¸¦Ê°±P¡ZµÉ­�¡SÇ{¡Z£¦®�¶I¡W­�¸�¢C´M�P¸�µäÁ�®�§MÞó¥g§M¡7¯S®o²³¶�£¦¡Z²³¡S¢�À´j¥�§q¼�´M®�®o±�§Mµ

½
¥o­P­�§M¡Sµqµq¸�¢P¨êÖ

ü ý°ü¦þ
¯S®�²³¶I¡S¢PµM¥g´M¸�¢P¨�Ê°±P¡Z§M¸�¡Sµ%´M®³¯S®o¶I¡Á¬¸N´M��±�¶�­P¥�´M¡Zµ�´M®�­�¡Z¯S®o±�¶P£�¡W­îµq®�±�§M¯S¡Zµ

½
²�¥�¸�¢°´j¥�¸�¢P¸�¢P¨#²³¡W­U¸Ì¥g´M¡W­Ç�¸�¡ZÁ¬µãÇ�¸¦¥�¯S®�¢Pµ�´q§j¥�¸�¢�¡W­
§M±P£�¡Sµ

½
µq¯j�P¡S­�±P£�¸�¢P¨³±�¶�­P¥g´M¡Sµ�¹?®�§¾¥�¨�§M®�±P¶®�¹ãÇ�¸�¡ZÁ¬µ�´M®É²�¥�»U¸�²³¸�ëS¡Ã­P¥�´j¥#Ê°±E¥�£¦¸N´\¼

½
¥�¢E­í­U¡S¯S¸¦­�¸�¢P¨ÉÁ¬�P¡a§M¡Ã´M®²�¥�´M¡a§M¸Ì¥�£�¸¦ëZ¡êÁ�¡Z·CÇ�¸�¡ZÁ¬µÃÁ¬¸�´M�u§M¡Sµq¶I¡Z¯Z´
´M®ì¥�¯Z¯S¡Sµqµ¤¥�¢E­ ±P¶�­�¥�´M¡¶E¥g´q´M¡Z§M¢Pµ

ÄÍ
�P¡a§M¡'�P¥�µ¾¥�£�µq®�·I¡S¡Z¢É¥���®oµ�´,®�¹�Á�®�§MÞä®o¢¤´M�P¡+µq¡S£N¹z²�¥�¸�¢°´j¥�¸�¢�À¥�·�¸�£¦¸N´\¼î®�¹¾§M¡S£¦¥�´M¸�®�¢E¥�£ã¥�¢P­î­�¥�´j¥�£¦®�¨�Ç�¸�¡ZÁ¬µ û Ö ü ý°ü¦þ Ñ ô°ï ½ ñgÓ?ÿ Ä

��¡¶P£¦¥�¢�´M®�µ�´M±P­U¼�´M¡Z¯a��¢P¸¦Ê°±P¡Sµ�¹A®�§%­U¡Z´M¡S¯Z´M¸�¢P¨'±P¶�­�¥�´M¡Sµ�¸N§q§M¡S£�¡SÇ�¥�¢°´�´M®©lª¬«�Ç�¸¦¡aÁ¬µ%¸�¢ä®�§j­�¡Z§¬´M®'®o¶�´M¸�²³¸�ëS¡�©lª¬«'Ç�¸�¡ZÁ�²�¥�¸�¢°´M¡S¢E¥�¢P¯S¡
Ä



Í
��¡ç®�¢P£N¼uÁ�®�§MÞ ®o¢C²�¥�¸�¢°´j¥�¸�¢P¸�¢�¨î©lª¬«7ÇU¸�¡ZÁ¬µä´M�P¥�´�Á�¡�¥g§M¡¥SÁ�¥�§M¡ä®�¹,¸�µ ÑNï * Ó ÄìÍ

�P¡ÃÇU¸�¡ZÁ¬µ�¯S®o¢�µq¸Ì­U¡Z§M¡W­í¸�¢ ÑNï * Ó ¥�§M¡
­�¡ZËP¢P¡W­Ç�¸¦¥ç¥#µq¸�²³¶P£�¡
¢�®o¢�§M¡Z¯S±�§Mµq¸�Ç{¡¤¥�£�¨o¡S·U§j¥�¸�¯ÉÊ°±P¡Z§q¼7®gÇ{¡a§�©)ª¬«¤´q§M¡S¡Sµ
½¥�¢E­Ã¥�µ¬¥+§M¡Sµq±P£N´

½
²�¥�¸�¢°´M¡S¢E¥�¢P¯S¡%®�¹)´M�P¡ãÇU¸�¡ZÁ¬µ�¯S¥�¢
·I¡,­�®�¢P¡,Ç�¸¦¥
¥·I®�´q´M®o²�À�±P¶+´q§j¥WÇ{¡Z§MµM¥�£P®�¹P´M�P¡�µq®o±U§M¯S¡�©lª¬«ã´q§M¡S¡

Ä�Í
��¡Sµq¡¬Ç�¸¦¡aÁ¬µz¥g§M¡¢�®�´
¯W¥�¶E¥�·�£�¡Ã®�¹¬¡Z»U¶�§M¡Sµqµq¸�¢�¨äÎ�ÏIÐ ] ½

¥�¢P­ê´M�P¡'´M¡S¯a��¢P¸¦Ê°±P¡Sµ+®�¹ ÑNï * Ó¯S¥�¢P¢�®�´z·I¡¬¥�¶�¶P£�¸�¡W­�´M®¾¸�¢P¯Z§M¡Z²³¡S¢°´j¥�£U¡SÇo¥�£�±E¥�´M¸�®�¢³®�¹�©lª¬«¾¶P±P·�£�¸¦µq�UÀ¸�¢�¨
®�¹Æ§M¡S£¦¥�´M¸�®�¢E¥�£z­P¥g´j¥
Ä'Í
�P¡a§M¡��E¥�µ�¥�£�µq®�·I¡S¡S¢É§M¡S¯S¡S¢°´¾Á�®�§MÞ¤®o¢¸�¢�¯Z§M¡S²³¡S¢°´j¥�£�©lª¬«,Ç�¥�£�¸¦­P¥�´M¸�®�¢ Ñ ô�ñ�Ó ½

Á¬��¸�¯a��­�¸ ��¡Z§Mµ�¹A§M®�² ®o±�§�Á�®�§MÞ¸�¢ä´M�P¥�´ã¸�´%¹?®°¯Z±Pµq¡Sµã®o¢¤Ç�¥�£�¸¦­P¥�´M¸�¢�¨Ã©lª¬«³­�®°¯Z±P²³¡S¢°´Mµ�¸�¢ä§M¡Sµq¶I®o¢�µq¡´M®+¥¾µq¸�¢�¨o£�¡ã¸�¢�µq¡Z§q´M¸�®o¢�®�§�­�¡S£�¡Z´M¸�®�¢³®�¹l©lª%«ãµq±P·�´q§M¡Z¡Sµ
½
§j¥�´M��¡Z§Æ´M�E¥�¢¶U§M®o¶P¥�¨{¥g´M¸�®o¢¤®�¹�§M¡Z£Ì¥g´M¸�®o¢E¥�£ û ¨�§M®o±P¶ ÿ ±P¶�­P¥g´M¡Sµ�´M®�©lª¬«'Ç�¸�¡ZÁ¬µ Äú

¸�¢P¥�£�£N¼
½
´M��¡�µ�´q§j¥�´M¡S¨�¼7¯S®o²³²³®�¢P£N¼ê±Pµq¡W­�·°¼ê©)ª¬«¤¶P±�·P£�¸�µq�P¸�¢P¨²³¸¦­�­�£�¡ZÁ�¥g§M¡�´M�E¥g´�¶P±�µq�P¡Sµ�µq¸�²³¶P£�¡�Ê°±�¡Z§M¸�¡SµH´M®ã´M��¡�ß)à�ª¬á�¥�¢P­'¯S®�¢�À­U±P¯Z´Mµz´M�P¡ã§M¡Zµ�´�®�¹)´M�P¡ãÁ�®�§MÞ�¹A®�§¬¯S®�²³¶I®oµq¸�¢P¨'¥'Ç�¸�¡ZÁ ¥g´�´M�P¡%²³¸Ì­�À­U£�¡ZÁ�¥g§M¡�´q§j¥�¯S¡Sµ+·P¥�¯jÞä´M®äÊ°±P¡Z§q¼É¶U§M®°¯S¡Sµqµq¸�¢P¨�¹?®�§'­U¸¦µ�´q§M¸�·�±�´M¡W­¤§M¡ZÀ£¦¥g´M¸¦®�¢E¥�£H­P¥g´j¥�·P¥�µq¡Sµ Ñ õgÓ Ä Q

¨o¥�¸�¢�§M¡S¯Z±�§Mµq¸�Ç{¡¾©lª¬«
Ç�¸�¡ZÁ¬µ¬¸�¢°´q§M®�­�±P¯Z¡¢�¡ZÁC¯a�P¥�£�£�¡S¢P¨�¡Sµ%¢P®�´%¡S¢�¯S®o±�¢°´M¡Z§M¡W­�¸�¢Ã´M�P¡¾§M¡S£¦¥�´M¸�®�¢E¥�£)¯S®o¢°´M¡Z»�´
Ä

8. Conclusion�ç¡��E¥WÇ{¡�¶U§M®o¶I®oµq¡S­�´XÁ�®+¥�¶P¶U§M®{¥�¯j�P¡ZµÆ¹A®�§z¸¦¢�¯Z§M¡S²³¡S¢°´j¥�£�¡SÇ�¥�£�±P¥�À´M¸�®�¢
®�¹)Î�ÏIÐ ]%Ñ Ò�Ó ÄzÍ
�P¡%§M¡W­�±�¯Z´M¸�®o¢�¥�¶P¶U§M®{¥�¯a�Ã¸�µ�·E¥�µq¡S­Ã®�¢
¥
¢P®o¢UÀ´q§M¸�Ç�¸¦¥�£�´q§j¥�¢�µq£Ì¥g´M¸�®o¢ä®�¹�Î�ÏIÐ ] ´M®�áSål«Ãæ�æÃÊ°±P¡a§M¸¦¡Zµ�Á¬¸�´M�Ã§M¡S¯S±U§Mµq¸¦®�¢ Ä(

¶I®o¢É´M�P¡�¥gÇ�¥�¸�£¦¥�·�¸�£¦¸N´\¼ê®�¹�´M��¡�µq±P¶�¶I®�§q´¾¹A®�§+¸�¢P¯a§M¡S²³¡S¢°´j¥�£�²�¥�¸¦¢UÀ´M¡Z¢E¥�¢�¯S¡
®�¹�áSål«ìæ�æ7Ç�¸�¡ZÁ¬µ³·°¼7¯S®�²³²³¡Z§M¯S¸¦¥�£¬ßlàPª¬á
½
´M�P¡Ã§M¡W­�±�¯ZÀ´M¸�®�¢ä¥�¶�¶�§M®o¥�¯j��£�¡W¥�­�µ�´M®'¥'¯S®�¢UÇo¡S¢P¸�¡S¢°´�²³¡Z¯a�P¥�¢P¸�µq²Â´M®'²�¥�¸¦¢°´j¥�¸¦¢¡a»U´M¡a§M¢E¥�£l©lª¬«'Ç�¸�¡ZÁ¬µ�Á¬¸N´M�P®o±U´¬§M¡WÊ°±P¸N§M¸�¢P¨�µq®�¶P��¸¦µ�´M¸�¯W¥g´M¡W­
²³¸¦­P­U£�¡ZÀÁ�¥�§M¡�¸�²³¶P£�¡S²³¡Z¢�´j¥g´M¸�®o¢

ÄHâ
¢³´M�P¡�¥�·Pµq¡S¢�¯S¡¾®�¹H�P¸�¨���À�¡S¢E­ÃßlàPª¬á%¹A¡W¥�À´M±U§M¡Sµ

½
´M�P¡'·P±E­�À�¯S±�´,¥�¶�¶�§M®{¥�¯a�#¶�§M®gÇ�¸¦­�¡Sµ,¢P®gÇ{¡S£�¥�£¦¨�®�§M¸N´M�P²³µ¾¥�¢E­¥�²³¸Ì­�­�£�¡ZÁ�¥�§M¡�µ�¼Uµ�´M¡S²º¹A®�§
¡Z¿³¯S¸�¡S¢°´
¸�¢P¯Z§M¡Z²³¡S¢°´j¥�£�²�¥�¸�¢°´M¡S¢E¥�¢P¯S¡®�¹Æ©)ª¬«�Ç�¸�¡ZÁ¬µ

Ä¬Í
��¡
¥�£�¨o®�§M¸�´M��²³µ,¥�¢E­äµ�¼Uµ�´M¡S²Ô²³¸�¢P¸�²³¸�ëS¡�±�¢P¢P¡Z¯ZÀ¡ZµqµM¥�§q¼�§M¡Z¯S®o²³¶�±�´j¥�´M¸�®�¢Pµ�·°¼î¯S¥�¶P¸N´j¥�£¦¸�ëS¸�¢�¨7®o¢�´M��¡¤ÎUÏEÐóµq¡S²�¥�¢UÀ´M¸�¯Sµä¥�¢E­ ®�¶�´M¸�²³¸�ëW¥�´M¸�®�¢ ´M¡Z¯a��¢P¸¦Ê°±P¡Sµ�­�¡SÇo¡S£�®o¶I¡W­ ¹?®�§¤©lª¬«�¶P±P·UÀ£�¸�µq�P¸�¢�¨

Ä
��¡%�E¥WÇ{¡¬¸�²³¶P£�¡S²³¡S¢°´M¡W­
´M�P¡%·P±E­�À�¯S±�´Æ²³¸¦­P­U£¦¡aÁ�¥�§M¡

½
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