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DefaultRouterNode


+setJoinDiscardInterval () : void

+setRendezVousPoint() : void

+setThreshold() : void

+handleIGMPReport() : void

+handleIGMPLeave() : void


PIMSMNode


RoutingAlgorithmStrategy


+PIMPacket()


PIMPacket


MulticastControlPacket


+PIMInterfaceList()

+getInterfaces() : int

+getInterfacesSize() : int

+addInterface() : void

+removeInterface() : void

+removeAllInterfaces() : void

+isInterfacePresent() : boolean(idl)


PIMInterfaceList


joinList


RouterPacket

Integra

o Pacote

Network


RouterNode


RouterPacket
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+PIMSMAlgorithmStrategy()

+begin() : void

+onExecute() : void

+handleControlPacket() : void

+getNextHops() : int

+onTimer() : void


PIMSMAlgorithmStrategy


+PIMSMPrunePacket()


PIMSMPrunePacket


+PIMSMJoinRPTPacket()


PIMSMJoinRPTPacket


+PIMSMRegisterStopPacket()


PIMSMRegisterStopPacket
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+getValueFromSG() : int

+addValueSGOnList() : void

+removeSGFromList() : void

+setValueToSGOnList() : void


PIMSMList


+getNumMessagesFromSGroup() : int

+addSGroupOnList() : void

+removeSGroupFromList() : void

+incCountFromSGroupOnList() : void


PIMSMMessageCounterList


+getTimeFromSGroup() : int

+addSGroupOnList() : void

+removeSGroupFromList() : void

+setTimeFromSGroupOnList() : void


PIMSMTimeGroupList


+getRendezVousPoint() : int

+addRendezVouzPoint() : void


PIMSMRendezVousPoint


+PIMSMRegisterPacket()


PIMSMRegisterPacket


+PIMSMPruneRPTPacket()


PIMSMPruneRPTPacket


+PIMSMPruneSPTPacket()


PIMSMPruneSPTPacket


+PIMSMPruneRPBitPacket()


PIMSMPruneRPBitPacket


+PIMSMJoinPacket()


PIMSMJoinPacket


+PIMSMJoinSPTPacket()


PIMSMJoinSPTPacket
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kindOfSourceList

kindOfTreeList

timerCounterList

groupRPList

messageCounterList
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�«³��*´*§¶·H±k©­¬�©5§¶·,¦5§�¨Z¬­´'�­¬Z·&�Z¥�©«¼�*��Z¥(�«¾­¿ �«À«¼��¶¼����«À(<,¨Z¥¶»(�­¬Z·&�Z¥�©«¼�*��Z¥ B��������Zº�������½�4��«À���C =
.!?!??¹¿­¯k¨)±k©«ª�³)·k©*±H¬¹¨Z¥¶»6�Z¬Z·&�Z¥�©�»�§:©��I©��Z¥I±&�Z¥Z·Z§:¦5§W¥�°�·&�Z¬�ª­¬Z·k©­¥�ª5§¶±k©5§¶·«±�Á?5�Z¯H·�¯k¨)±Z§¶±k©­¥¶¨)·Z§W¥Z±I¬�ª­¥!²5¬�°­¥H¯k¨I©��Z¥,Æ­¬­´*§:°5§:©�*D¯¶¦H©��Z¥�¥¶¨­©­¥�ª­¥�°H°­¬�©­¬#Á?�.
�«³��*´*§¶·������Zº����«ª�³«¨Z¥��­¬Z·&�Z¥�© BW§�¨­©�¦«ªZ¯�² � =!§�¨­©�©Z¯�� =�§�¨­©�±Z§ �­¥�� =�§�¨­©�¦«ªZ¯�²"�*¯­±k©�� =`§�¨­©�©Z¯@�*¯­±k©��"CHB±W³��Z¥�ª B-¦«ªZ¯�² � =�©Z¯�� = �«¾­¿ �«À«¼��¶¼����«À/=!±Z§ �­¥�� =~¦«ªZ¯�²"�*¯­±k©�� = ©Z¯@�*¯­±k©��"CD=EE

�dg-hig f "7698 y 8 "�r�qpm �B-�" � "Dt$
�� �9% g < t � t
�Z¬Z·&�Z¬��­¥¸±Z§-²«²�·¶¬Z±k©
ÁÂªZ¯k³­©­¥>=
§-²"�*¯¶ª«©¸±Z§-²«²�·¶¬Z±k©
ÁO¨Z¥�©�»*¯¶ª���Á@?9=
.!?!?? ¼���§¶±H·�´�¬Z±«±I§:°­¥¶¨­©5§:¦�*D¬��«ª�³«¨Z¥¶½��«¼�·�¯�²«²5¬¶¨­°H¦«ªZ¯�² �����Zº��?�.
�«³��*´*§¶·�·�´�¬Z±«±������Zº����«ª�³«¨Z¥¶½��«¼��­¬Z·&�Z¥�©�¥�:«©­¥¶¨­°*±'�������­¬Z·&�Z¥�©'B
�«³��*´*§¶·H±k©­¬�©5§¶·,¦5§�¨Z¬­´'�­¬Z·&�Z¥�©«¼�*��Z¥(�«¾­¿ �«À«¼��¶¼����«À(<,¨Z¥¶»(�­¬Z·&�Z¥�©«¼�*��Z¥ B��������Zº�������½�4��«À�½��­¼���C =
.!?!??¹¿­¯k¨)±k©«ª�³)·k©*±H¬¹¨Z¥¶»6�Z¬Z·&�Z¥�©�»�§:©��I©��Z¥I±&�Z¥Z·Z§:¦5§W¥�°�·&�Z¬�ª­¬Z·k©­¥�ª5§¶±k©5§¶·«±�Á?5�Z¯H·�¯k¨)±Z§¶±k©­¥¶¨)·Z§W¥Z±I¬�ª­¥!²5¬�°­¥H¯k¨I©��Z¥,Æ­¬­´*§:°5§:©�*D¯¶¦H©��Z¥�¥¶¨­©­¥�ª­¥�°H°­¬�©­¬#Á?�.
�«³��*´*§¶·������Zº����«ª�³«¨Z¥¶½��«¼��­¬Z·&�Z¥�© BW§�¨­©F¦«ªZ¯�² � =�§�¨­©�©Z¯�� =�§�¨­©D±Z§ �­¥�� =�§�¨­©�¦«ªZ¯�²"�*¯­±k©�� =`§�¨­©H©Z¯@�*¯­±k©��"CCB±W³��Z¥�ª B-¦«ªZ¯�² � =�©Z¯�� = �«¾­¿ �«À«¼��¶¼����«À/=!±Z§ �­¥�� =~¦«ªZ¯�²"�*¯­±k©�� = ©Z¯@�*¯­±k©��"CD=EE



��� �

�dg-hig�� "7698 y 8 "�r�qpm ��y�" � "¸t$
 � �9% g < t � t
�Z¬Z·&�Z¬��­¥¸±Z§-²«²�·¶¬Z±k©
ÁÂªZ¯k³­©­¥>=
§-²"�*¯¶ª«©¸±Z§-²«²�·¶¬Z±k©
ÁO¨Z¥�©�»*¯¶ª���Á@?9=
.!?!?? ¼���§¶±H·�´�¬Z±«±I§:°­¥¶¨­©5§:¦�*D¬��«ª�³«¨Z¥¶½���·�¯�²«²5¬¶¨­°H¦«ªZ¯�² �����Zº��?�.
�«³��*´*§¶·�·�´�¬Z±«±������Zº����«ª�³«¨Z¥«º��«¼��­¬Z·&�Z¥�©�¥�:«©­¥¶¨­°*±'�������­¬Z·&�Z¥�©'B
�«³��*´*§¶·H±k©­¬�©5§¶·,¦5§�¨Z¬­´'�­¬Z·&�Z¥�©«¼�*��Z¥(�«¾­¿ �«À«¼��¶¼����«À(<,¨Z¥¶»(�­¬Z·&�Z¥�©«¼�*��Z¥ B��������Zº�������½�4��«À­º��­¼���C =
.!?!??¹¿­¯k¨)±k©«ª�³)·k©*±H¬¹¨Z¥¶»6�Z¬Z·&�Z¥�©�»�§:©��I©��Z¥I±&�Z¥Z·Z§:¦5§W¥�°�·&�Z¬�ª­¬Z·k©­¥�ª5§¶±k©5§¶·«±�Á?5�Z¯H·�¯k¨)±Z§¶±k©­¥¶¨)·Z§W¥Z±I¬�ª­¥!²5¬�°­¥H¯k¨I©��Z¥,Æ­¬­´*§:°5§:©�*D¯¶¦H©��Z¥�¥¶¨­©­¥�ª­¥�°H°­¬�©­¬#Á?�.
�«³��*´*§¶·������Zº����«ª�³«¨Z¥«º��«¼��­¬Z·&�Z¥�© BW§�¨­©F¦«ªZ¯�² � =�§�¨­©�©Z¯�� =�§�¨­©D±Z§ �­¥�� =�§�¨­©�¦«ªZ¯�²"�*¯­±k©�� =`§�¨­©H©Z¯@�*¯­±k©��"CCB±W³��Z¥�ª B-¦«ªZ¯�² � =�©Z¯�� = �«¾­¿ �«À«¼��¶¼����«À/=!±Z§ �­¥�� =~¦«ªZ¯�²"�*¯­±k©�� = ©Z¯@�*¯­±k©��"CD=EE

�dg-hig�� "7698 y 8 "�r�qpm �B-�"��Mz %&"¸t$
 � �9% g < t � t
�Z¬Z·&�Z¬��­¥¸±Z§-²«²�·¶¬Z±k©
ÁÂªZ¯k³­©­¥>=
§-²"�*¯¶ª«©¸±Z§-²«²�·¶¬Z±k©
ÁO¨Z¥�©�»*¯¶ª���Á@?9=
.!?!?? ¼���§¶±H·�´�¬Z±«±I§:°­¥¶¨­©5§:¦�*D¬��«ª�³«¨Z¥¶½����5§:©�·�¯�²«²5¬¶¨­°I¦«ªZ¯�² �����Zº��?�.
�«³��*´*§¶·�·�´�¬Z±«±������Zº����«ª�³«¨Z¥¶½����5§:©��­¬Z·&�Z¥�©�¥�:«©­¥¶¨­°*±'�������­¬Z·&�Z¥�©'B
�«³��*´*§¶·�±k©­¬�©5§¶·¹¦5§�¨Z¬­´6�­¬Z·&�Z¥�©«¼�*��Z¥��«¾­¿ �«À«¼��¶¼����«À�<,¨Z¥¶»��­¬Z·&�Z¥�©«¼�*��Z¥ B��������Zº�������½�4��«À�½0�����:¼ ��CD=
.!?!??¹¿­¯k¨)±k©«ª�³)·k©*±H¬¹¨Z¥¶»6�Z¬Z·&�Z¥�©�»�§:©��I©��Z¥I±&�Z¥Z·Z§:¦5§W¥�°�·&�Z¬�ª­¬Z·k©­¥�ª5§¶±k©5§¶·«±�Á?5�Z¯H·�¯k¨)±Z§¶±k©­¥¶¨)·Z§W¥Z±I¬�ª­¥!²5¬�°­¥H¯k¨I©��Z¥,Æ­¬­´*§:°5§:©�*D¯¶¦H©��Z¥�¥¶¨­©­¥�ª­¥�°H°­¬�©­¬#Á?�.
�«³��*´*§¶·������Zº����«ª�³«¨Z¥¶½����5§:©��­¬Z·&�Z¥�© BW§:¨­©�¦«ªZ¯�² � =�§�¨­©�©Z¯�� =!§�¨­©¸±Z§ �­¥�� =�§�¨­©�¦«ªZ¯�²"�*¯­±k©�� =`§�¨­©�©Z¯@�*¯­±k©��"C3B±W³��Z¥�ª B-¦«ªZ¯�² � =�©Z¯�� = �«¾­¿ �«À«¼��¶¼����«À/=!±Z§ �­¥�� =~¦«ªZ¯�²"�*¯­±k©�� = ©Z¯@�*¯­±k©��"CD=EE

�dg-higWj�� " 6 8 y�8 -��Ko�z (H%&�Kr2"Dt$
��?�9% g < t � t
�Z¬Z·&�Z¬��­¥¸±Z§-²«²�·¶¬Z±k©
ÁÂªZ¯k³­©­¥>=
§-²"�*¯¶ª«©¸±Z§-²«²�·¶¬Z±k©
ÁO¨Z¥�©�»*¯¶ª���Á@?9=
.!?!?? ¼���§¶±H·�´�¬Z±«±I§:°­¥¶¨­©5§:¦�*D¬ ½Z¥��5§¶±k©­¥�ª�·�¯�²«²5¬¶¨­°H¦«ªZ¯�² �����Zº��?�.
�«³��*´*§¶·�·�´�¬Z±«±������Zº��«½Z¥��5§¶±k©­¥�ª��­¬Z·&�Z¥�©�¥�:«©­¥¶¨­°*±'�������­¬Z·&�Z¥�©'B
�«³��*´*§¶·H±k©­¬�©5§¶·,¦5§�¨Z¬­´'�­¬Z·&�Z¥�©«¼�*��Z¥(�«¾­¿ �«À«¼��¶¼����«À(<,¨Z¥¶»(�­¬Z·&�Z¥�©«¼�*��Z¥ B��������Zº����k½­À«Ä��Wº�¼«À«½ ��C =
.!?!?? Ä­¥¶¨Z¥�ª5§¶·5�Z¬¶¨­°Z´�¥H¦Z¯¶ª'�*¯«´¶°5§�¨��¸°­¬�©­¬#Á?�.
.!?!??¹¿­¯k¨)±k©«ª�³)·k©*±H¬¹¨Z¥¶»6�Z¬Z·&�Z¥�©�»�§:©��I©��Z¥I±&�Z¥Z·Z§:¦5§W¥�°�·&�Z¬�ª­¬Z·k©­¥�ª5§¶±k©5§¶·«±�Á?5�Z¯H·�¯k¨)±Z§¶±k©­¥¶¨)·Z§W¥Z±I¬�ª­¥!²5¬�°­¥H¯k¨I©��Z¥,Æ­¬­´*§:°5§:©�*D¯¶¦H©��Z¥�¥¶¨­©­¥�ª­¥�°H°­¬�©­¬#Á?�.



� N��

�«³��*´*§¶·������Zº��«½Z¥��5§¶±k©­¥�ª��­¬Z·&�Z¥�© BW§�¨­©F¦«ªZ¯�² � =�§�¨­©�©Z¯�� =�§�¨­©D±Z§ �­¥�� = �­¬Z·&�Z¥�©H°­¬�©­¬�� =§�¨­©H¦«ªZ¯�²"�*¯­±k©�� =!§�¨­©�©Z¯@�*¯­±k©��"C3B±W³��Z¥�ª B-¦«ªZ¯�² � =�©Z¯�� = �«¾­¿ �«À«¼��¶¼����«À/=!±Z§ �­¥�� =~¦«ªZ¯�²"�*¯­±k©�� = ©Z¯@�*¯­±k©��"CD=°­¬�©­¬6<,°­¬�©­¬��9=E
.!?!??`½Z¥�©�³­ª�¨)±¹©��Z¥I¯@� �«¥Z·k©6�Z¥­´¶°6��*H©���§¶±2�Z¬Z·&�Z¥�©
Á?�.
�«³��*´*§¶·68@� �«¥Z·k©(�­¥�©�¤Z¬�©­¬ B&C B�ª­¥�©�³­ª�¨I°­¬�©­¬>= EE

�dg-higWj�j " 6 8 y�8 -��Ko�z (H%&�Kr�y %#l �!"Dt$
�� �B% g < t � t
�Z¬Z·&�Z¬��­¥¸±Z§-²«²�·¶¬Z±k©
ÁÂªZ¯k³­©­¥>=
§-²"�*¯¶ª«©¸±Z§-²«²�·¶¬Z±k©
ÁO¨Z¥�©�»*¯¶ª���Á@?9=
.!?!?? ¼���§¶±H·�´�¬Z±«±I§:°­¥¶¨­©5§:¦�*D¬ ½Z¥��5§¶±k©­¥�ª�·�¯�²«²5¬¶¨­°H¦«ªZ¯�² �����Zº��?�.
�«³��*´*§¶·�·�´�¬Z±«±������Zº��«½Z¥��5§¶±k©­¥�ª­º�©Z¯@���­¬Z·&�Z¥�©.¥�:«©­¥¶¨­°*±��������­¬Z·&�Z¥�© B
�«³��*´*§¶·H±k©­¬�©5§¶·,¦5§�¨Z¬­´'�­¬Z·&�Z¥�©«¼�*��Z¥(�«¾­¿ �«À«¼��¶¼����«À(<,¨Z¥¶»(�­¬Z·&�Z¥�©«¼�*��Z¥ B��������Zº����k½­À«Ä��Wº�¼«À«½Zº�¼"8�����C =
.!?!??¹¿­¯k¨)±k©«ª�³)·k©*±H¬¹¨Z¥¶»6�Z¬Z·&�Z¥�©�»�§:©��I©��Z¥I±&�Z¥Z·Z§:¦5§W¥�°�·&�Z¬�ª­¬Z·k©­¥�ª5§¶±k©5§¶·«±�Á?5�Z¯H·�¯k¨)±Z§¶±k©­¥¶¨)·Z§W¥Z±I¬�ª­¥!²5¬�°­¥H¯k¨I©��Z¥,Æ­¬­´*§:°5§:©�*D¯¶¦H©��Z¥�¥¶¨­©­¥�ª­¥�°H°­¬�©­¬#Á?�.
�«³��*´*§¶·������Zº��«½Z¥��5§¶±k©­¥�ª­º�©Z¯@���­¬Z·&�Z¥�© BW§�¨­©F¦«ªZ¯�² � =�§�¨­©�©Z¯�� =�§�¨­©D±Z§ �­¥�� =�§�¨­©I¦«ªZ¯�²"�*¯­±k©�� =!§�¨­©�©Z¯@�*¯­±k©��"CCB±W³��Z¥�ª B-¦«ªZ¯�² � =�©Z¯�� = �«¾­¿ �«À«¼��¶¼����«À/=!±Z§ �­¥�� =~¦«ªZ¯�²"�*¯­±k©�� = ©Z¯@�*¯­±k©��"CD=EE

�dg-higWj�� " 6 8 y�8 :!z ( % g < t � t
�Z¬Z·&�Z¬��­¥¸±Z§-²«²�·¶¬Z±k©
ÁÂªZ¯k³­©­¥>=
§-²"�*¯¶ª«©��«¬�Æ­¬#ÁO³­©5§k´ Á@?9=§-²"�*¯¶ª«©��«¬�Æ­¬#Á1§k¯ Á@?9=
.!?!?? ¼���§¶±H·�´�¬Z±«±I§-²"�*´�¥:²5¥¶¨­©*±H¬H´*§¶±k©I¯¶¦HÆ­¬­´k³Z¥Z±�Á?�.
�«³��*´*§¶·�·�´�¬Z±«±������Zº����5§¶±k© B
�­ª5§:Æ­¬�©­¥6�Z¬Z±&�­©­¬��*´�¥H©­¬��*´�¥6<,¨Z¥¶»��Z¬Z±&�­©­¬��*´�¥ B&CD=
.�.��­¥�©�Æ­¬­´k³Z¥¸¯k¨¸´*§¶±k©
�«³��*´*§¶·¸§�¨­©6�­¥�©��Z¬­´k³Z¥¶Ç­ªZ¯�²5º�Ä BW§�¨­©G±�¯k³­ª*·¶¥�� =�§�¨­©6�«ªZ¯k³����"CCB
��¨­©­¥��­¥�ª�§2<+B&��¨­©­¥��­¥�ª�CDB-©­¬��*´�¥#Á��­¥�© BS¨Z¥�»-�����7��¨­©­¥�ª«¦­¬Z·¶¥ �5§¶±k©��­¥�* B�±�¯k³­ª)·¶¥��;= �«ªZ¯k³����"C�C(CD=ª­¥�©�³­ª�¨�§2<�<¹¨«³*´«´ F�?H	�§�Á1§�¨­©��Z¬­´k³Z¥ B&CD=E

.�.,¬�°«°,¨Z¥¶»��«ªZ¯k³���¯k¨¸´*§¶±k©
�«³��*´*§¶·¹ÆZ¯*§:°¸¬�°«°­º�Ä08k¨��5§¶±k© BW§�¨­©�±�¯k³­ª*·¶¥�� =`§�¨­©6�«ªZ¯k³���� =!§�¨­©�Æ­¬­´k³Z¥��"CHB
�����7��¨­©­¥�ª«¦­¬Z·¶¥ �5§¶±k©��­¥�*)�Z¥�*6<¹¨Z¥¶»(�����7��¨­©­¥�ª«¦­¬Z·¶¥ �5§¶±k©��­¥�* B�±�¯¶³­ª*·¶¥�� = �«ªZ¯k³����"CD=§:¦$B-©­¬��*´�¥#Á��­¥�© B �Z¥�*�C ��<,¨«³*´«´"C©­¬��*´�¥#ÁÂª­¥:²�¯¶Æ­¥ B �Z¥�*�CD=©­¬��*´�¥#Á �«³­© B �Z¥�*/= ¨Z¥¶»#��¨­©­¥��­¥�ª B-Æ­¬­´k³Z¥��"C�CD=E

.�.¹ª­¥:²�¯¶Æ­¥6�«ªZ¯k³��¸¦«ªZ¯�²�´*§¶±k©
�«³��*´*§¶·¹ÆZ¯*§:°Iª­¥:²�¯¶Æ­¥«º�Ä�Ç­ªZ¯�² �5§¶±k© BW§�¨­©F±�¯k³­ª*·¶¥�� =!§�¨­©6�«ªZ¯k³����"CCB
�����7��¨­©­¥�ª«¦­¬Z·¶¥ �5§¶±k©��­¥�*)�Z¥�*6<¹¨Z¥¶»(�����7��¨­©­¥�ª«¦­¬Z·¶¥ �5§¶±k©��­¥�* B�±�¯¶³­ª*·¶¥�� = �«ªZ¯k³����"CD=



� N �

©­¬��*´�¥#ÁÂª­¥:²�¯¶Æ­¥ B �Z¥�*�CD=E
�«³��*´*§¶·¹ÆZ¯*§:°�±¶¥�©��Z¬­´k³Z¥�¼Z¯�º�Ä08k¨��5§¶±k© BW§�¨­©.±�¯k³­ª*·¶¥�� =�§�¨­©(�«ªZ¯k³���� =�§�¨­©�Æ­¬­´k³Z¥��"CCB¬�°«°­º�Ä08k¨��5§¶±k© B�±�¯k³­ª*·¶¥�� = �«ªZ¯k³���� =pÆ­¬­´k³Z¥��"CD=EE

�dg-higWj�h " 6 8 y�8 8 ��(*(�t�o ��(+'Fl�qpm?%&�Kr :!z (H% g < t � t
�Z¬Z·&�Z¬��­¥¸±Z§-²«²�·¶¬Z±k©
ÁÂªZ¯k³­©­¥>=
§-²"�*¯¶ª«©��«¬�Æ­¬#ÁO³­©5§k´ Á@?9=§-²"�*¯¶ª«©��«¬�Æ­¬#Á1§k¯ Á@?9=
.!?!?? ¼���§¶±H·�´�¬Z±«±I§-²"�*´�¥:²5¥¶¨­©*±H¬H´*§¶±k©I¯¶¦H©«ª­¥«¥Z±�Á?�.
�«³��*´*§¶·�·�´�¬Z±«±������Zº����Z¥Z±«±¶¬��­¥Z±¶¿­¯k³«¨­©­¥�ª��5§¶±k© B
�­ª5§:Æ­¬�©­¥6�Z¬Z±&�­©­¬��*´�¥H©­¬��*´�¥6<,¨Z¥¶»��Z¬Z±&�­©­¬��*´�¥ B&CD=
.�. �Z¥�ª5§:¦�*6�*¯k»¹²5¬¶¨�* ²5¥Z±«±¶¬��­¥Z± »Z¬Z±¹ª­¥Z·¶¥)§:Æ­¥�°���*I±�¯k³­ª*·¶¥�ª(��*6�«ªZ¯k³��
�«³��*´*§¶·¸§�¨­©6�­¥�©���³k²"�Z¥Z±«±¶¬��­¥Z±WÇ­ªZ¯�²5º�Ä«ªZ¯k³0� BW§:¨­©.±�¯k³­ª*·¶¥�� =`§�¨­©6�«ªZ¯k³����"CHB§�¨­©�§ <6?>=

�Z¥Z·k©Z¯¶ª¸´*§¶±k©�<$B �Z¥Z·k©Z¯¶ª�C ©­¬��*´�¥#Á��­¥�© BS¨Z¥¶» �����7��¨­©­¥�ª«¦­¬Z·¶¥ �5§¶±k©��­¥�* B�±�¯k³Zª*·¶¥�� = �«ªZ¯k³����"C�CD=ª­¥�©�³­ª�¨D´*§¶±k©�<�<,¨«³*´«´ F�?H	 B�B&��¨­©­¥��­¥�ª�C�´*§¶±k©
Á��­¥�© BW§�C�C�Á1§�¨­©��Z¬­´k³Z¥ B&C =E
.�.¹¾«°«°¸±�¯k³­ª*·¶¥;= �«ªZ¯k³��D¯k¨¸´*§¶±k©
�«³��*´*§¶·¹ÆZ¯*§:°¸¬�°«°­º�Ä«ªZ¯k³��"8k¨��5§¶±k© BW§�¨­©F±�¯k³­ª*·¶¥�� =!§�¨­©6�«ªZ¯k³���� =!§�¨­©,¨«³k²"�Z¥Z±«±¶¬��­¥Z± �"CGB
�����7��¨­©­¥�ª«¦­¬Z·¶¥ �5§¶±k©��­¥�*)�Z¥�*6<¹¨Z¥¶»(�����7��¨­©­¥�ª«¦­¬Z·¶¥ �5§¶±k©��­¥�* B�±�¯¶³­ª*·¶¥�� = �«ªZ¯k³����"CD=
�Z¥Z·k©Z¯¶ª¸´*§¶±k©�<$B �Z¥Z·k©Z¯¶ª�CDB�©­¬��*´�¥#Á��­¥�© B �Z¥�*�C CD=§:¦$B ´*§¶±k©(<�<¹¨«³*´«´"CHB´*§¶±k©6<�¨Z¥¶» �Z¥Z·k©Z¯¶ª B&CD=©­¬��*´�¥#Á �«³­© B �Z¥�*/=�´*§¶±k©�CD=E
��¨­©­¥��­¥�ª�§2<¹¨Z¥¶»-��¨­©­¥��­¥�ª BS¨«³k²"�Z¥Z±«±¶¬��­¥Z± �"CD=§:¦$B ´*§¶±k©
Á1§�¨­°­¥�:08¶¦ BW§�C6<�<�����C´*§¶±k©
ÁÃ¬�°«°«ÀZ´�¥:²5¥¶¨­© BW§�CD=E

.�. ½Z¥:²�¯¶Æ­¥¸±�¯k³­ª*·¶¥;= �«ªZ¯k³��I¦«ªZ¯�²�´*§¶±k©
�«³��*´*§¶·¹ÆZ¯*§:°Iª­¥:²�¯¶Æ­¥«º�Ä«ªZ¯k³��«Ç­ªZ¯�² �5§¶±k© BW§�¨­©G±�¯k³­ª*·¶¥�� =�§�¨­©��«ªZ¯k³����"CHB
�����7��¨­©­¥�ª«¦­¬Z·¶¥ �5§¶±k©��­¥�*)�Z¥�*6<¹¨Z¥¶»(�����7��¨­©­¥�ª«¦­¬Z·¶¥ �5§¶±k©��­¥�* B�±�¯¶³­ª*·¶¥�� = �«ªZ¯k³����"CD=©­¬��*´�¥#ÁÂª­¥:²�¯¶Æ­¥ B �Z¥�*�CD=E

.�.���¨)·kª­¥«¬Z±¶¥H¨«³k²�²5¥Z±«±¶¬��­¥Z±¹ª­¥Z·¶¥)§:Æ­¥�°¸¦«ªZ¯�²�±�¯k³­ª*·¶¥;= �«ªZ¯k³��
�«³��*´*§¶·¹ÆZ¯*§:°�§�¨)·¶¿­¯k³«¨­©�Ç­ªZ¯�²5º�Ä«ªZ¯k³��"8k¨��5§¶±k© Bk§�¨­©G±�¯k³­ª*·¶¥�� =!§�¨­©6�«ªZ¯k³����"CHB
�����7��¨­©­¥�ª«¦­¬Z·¶¥ �5§¶±k©��­¥�*)�Z¥�*6<¹¨Z¥¶»(�����7��¨­©­¥�ª«¦­¬Z·¶¥ �5§¶±k©��­¥�* B�±�¯¶³­ª*·¶¥�� = �«ªZ¯k³����"CD=
�Z¥Z·k©Z¯¶ª¸´*§¶±k©�<$B �Z¥Z·k©Z¯¶ª�CDB�©­¬��*´�¥#Á��­¥�© B �Z¥�*�C CD=§�¨­©¸·�¯k³«¨­©(< �>=�§ <6?>= .�.H·�¯k³«¨­©I¬�©H´�¥«¬Z±k©�±Z§ �­¥)�§:¦$B ´*§¶±k©���<¹¨«³*´«´"CHB·�¯k³«¨­©(<+B�B&��¨­©­¥��­¥�ª�C,´*§¶±k©
Á��­¥�© BW§�C�C�Á1§�¨­©��Z¬­´k³Z¥ B&C 	 �D=ª­¥:²�¯¶Æ­¥«º�Ä«ªZ¯k³��«Ç­ªZ¯�² �5§¶±k© B�±�¯k³Zª*·¶¥��/= �«ªZ¯k³����"CD=E
¬�°«°­º�Ä«ªZ¯k³��"8k¨��5§¶±k© B�±�¯k³­ª*·¶¥��;= �«ªZ¯k³���� =�·�¯k³«¨­©�CD=EE

�dg-higWj � " 6 8 y�8 � zk{ � �0r�l�q � :!z (H% g < t � t
�Z¬Z·&�Z¬��­¥¸±Z§-²«²�·¶¬Z±k©
ÁÂªZ¯k³­©­¥>=
§-²"�*¯¶ª«©��«¬�Æ­¬#ÁO³­©5§k´ Á@?9=§-²"�*¯¶ª«©��«¬�Æ­¬#Á1§k¯ Á@?9=



� N �

.!?!?? ¼���§¶±H·�´�¬Z±«±I§-²"�*´�¥:²5¥¶¨­©*±H¬H´*§¶±k©I¯¶¦H©«ª­¥«¥Z±�Á?�.
�«³��*´*§¶·�·�´�¬Z±«±������Zº��­¼5§-²5¥�Ä«ªZ¯k³����5§¶±k© B
�­ª5§:Æ­¬�©­¥6�Z¬Z±&�­©­¬��*´�¥H©­¬��*´�¥6<,¨Z¥¶»��Z¬Z±&�­©­¬��*´�¥ B&CD=
.�. �Z¥�ª5§:¦�*6�*¯k»¹²5¬¶¨�* ²5¥Z±«±¶¬��­¥Z± »Z¬Z±¹ª­¥Z·¶¥)§:Æ­¥�°���*I±�¯k³­ª*·¶¥�ª(��*6�«ªZ¯k³��
�«³��*´*§¶·¸§�¨­©6�­¥�©«¼5§-²5¥¶Ç­ªZ¯�²5º�Ä«ªZ¯k³�� BW§�¨­©G±�¯k³­ª*·¶¥�� =!§�¨­©6�«ªZ¯k³����"CCB§�¨­©�§ <6?>=

�Z¥Z·k©Z¯¶ª¸´*§¶±k©�<$B �Z¥Z·k©Z¯¶ª�C ©­¬��*´�¥#Á��­¥�© BS¨Z¥¶» �����7��¨­©­¥�ª«¦­¬Z·¶¥ �5§¶±k©��­¥�* B�±�¯k³Zª*·¶¥�� = �«ªZ¯k³����"C�CD=ª­¥�©�³­ª�¨D´*§¶±k©�<�<,¨«³*´«´ F�?H	 B�B&��¨­©­¥��­¥�ª�C�´*§¶±k©
Á��­¥�© BW§�C�C�Á1§�¨­©��Z¬­´k³Z¥ B&C =E
.�.¹¾«°«°¸±�¯k³­ª*·¶¥;= �«ªZ¯k³��D¯k¨¸´*§¶±k©
�«³��*´*§¶·¹ÆZ¯*§:°¸¬�°«°­º�Ä«ªZ¯k³��"8k¨��5§¶±k© BW§�¨­©F±�¯k³­ª*·¶¥�� =!§�¨­©6�«ªZ¯k³���� =!§�¨­©�©5§-²5¥��"CHB
�����7��¨­©­¥�ª«¦­¬Z·¶¥ �5§¶±k©��­¥�*)�Z¥�*6<¹¨Z¥¶»(�����7��¨­©­¥�ª«¦­¬Z·¶¥ �5§¶±k©��­¥�* B�±�¯¶³­ª*·¶¥�� = �«ªZ¯k³����"CD=
�Z¥Z·k©Z¯¶ª¸´*§¶±k©�<$B �Z¥Z·k©Z¯¶ª�CDB�©­¬��*´�¥#Á��­¥�© B �Z¥�*�C CD=§:¦$B ´*§¶±k©(<�<¹¨«³*´«´"CHB´*§¶±k©6<�¨Z¥¶» �Z¥Z·k©Z¯¶ª B&CD=©­¬��*´�¥#Á �«³­© B �Z¥�*/=�´*§¶±k©�CD=E
��¨­©­¥��­¥�ª�§2<¹¨Z¥¶»-��¨­©­¥��­¥�ª B-©5§-²5¥��"CD=§:¦$B ´*§¶±k©
Á1§�¨­°­¥�:08¶¦ BW§�C6<�<�����C´*§¶±k©
ÁÃ¬�°«°«ÀZ´�¥:²5¥¶¨­© BW§�CD=E

.�. ½Z¥:²�¯¶Æ­¥¸±�¯k³­ª*·¶¥;= �«ªZ¯k³��I¦«ªZ¯�²�´*§¶±k©
�«³��*´*§¶·¹ÆZ¯*§:°Iª­¥:²�¯¶Æ­¥«º�Ä«ªZ¯k³��«Ç­ªZ¯�² �5§¶±k© BW§�¨­©G±�¯k³­ª*·¶¥�� =�§�¨­©��«ªZ¯k³����"CHB
�����7��¨­©­¥�ª«¦­¬Z·¶¥ �5§¶±k©��­¥�*)�Z¥�*6<¹¨Z¥¶»(�����7��¨­©­¥�ª«¦­¬Z·¶¥ �5§¶±k©��­¥�* B�±�¯¶³­ª*·¶¥�� = �«ªZ¯k³����"CD=©­¬��*´�¥#ÁÂª­¥:²�¯¶Æ­¥ B �Z¥�*�CD=E

.�.���¨)·kª­¥«¬Z±¶¥H¨«³k²�²5¥Z±«±¶¬��­¥Z±¹ª­¥Z·¶¥)§:Æ­¥�°¸¦«ªZ¯�²�±�¯k³­ª*·¶¥;= �«ªZ¯k³��
�«³��*´*§¶·¹ÆZ¯*§:°�±¶¥�©«¼5§-²5¥¶Ç­ªZ¯�²5º�Ä«ªZ¯k³��"8k¨��5§¶±k© BW§:¨­©.±�¯k³­ª*·¶¥�� =`§�¨­©6�«ªZ¯k³���� =�§�¨­©�©5§-²5¥��"CCB
�����7��¨­©­¥�ª«¦­¬Z·¶¥ �5§¶±k©��­¥�*)�Z¥�*6<¹¨Z¥¶»(�����7��¨­©­¥�ª«¦­¬Z·¶¥ �5§¶±k©��­¥�* B�±�¯¶³­ª*·¶¥�� = �«ªZ¯k³����"CD=
�Z¥Z·k©Z¯¶ª¸´*§¶±k©�<$B �Z¥Z·k©Z¯¶ª�CDB�©­¬��*´�¥#Á��­¥�© B �Z¥�*�C CD=§:¦$B ´*§¶±k©���<¹¨«³*´«´"C´*§¶±k©
ÁÂª­¥:²�¯¶Æ­¥�ÀZ´�¥:²5¥¶¨­© B �Z¥�*�CD=¬�°«°­º�Ä«ªZ¯k³��"8k¨��5§¶±k© B�±�¯k³­ª*·¶¥��;= �«ªZ¯k³���� =p©5§-²5¥��"CD=EE

�dg-higWj � " 6 8 y�8 -���m~w!������l�q (H"Dl�zkm,% :`z (H% g < t � t
�Z¬Z·&�Z¬��­¥¸±Z§-²«²�·¶¬Z±k©
ÁÂªZ¯k³­©­¥>=
§-²"�*¯¶ª«©��«¬�Æ­¬#ÁO³­©5§k´ Á@?9=§-²"�*¯¶ª«©��«¬�Æ­¬#Á1§k¯ Á@?9=
.!?!?? ¼���§¶±H·�´�¬Z±«±I§-²"�*´�¥:²5¥¶¨­©*±H¬H´*§¶±k©I¯¶¦Hª­¥¶¨­°­¥��«ÆZ¯k³)±��*¯*§�¨­©*±�Á?�.
�«³��*´*§¶·�·�´�¬Z±«±������Zº��«½Z¥¶¨­°­¥����*¯k³)±@�Z¯*§�¨­©��5§¶±k© B
�­ª5§:Æ­¬�©­¥6�Z¬Z±&�­©­¬��*´�¥H©­¬��*´�¥6<,¨Z¥¶»��Z¬Z±&�­©­¬��*´�¥ B&CD=
.�.¹©­¬��Z¥H¬Z±«±�¯­·Z§W¬�©­¥�°I½��,¦«ªZ¯�²)�«ªZ¯k³��
�«³��*´*§¶·¸§�¨­©6�­¥�©�½Z¥¶¨­°­¥����*¯k³)±@�Z¯*§�¨­© BW§�¨­©+�«ªZ¯k³����"CHB
��¨­©­¥��­¥�ªHª��(<$B&��¨­©­¥��­¥�ª�C ©­¬��*´�¥#Á��­¥�© BS¨Z¥¶»$��¨­©­¥��­¥�ª B �«ªZ¯k³����"C�CD=§:¦$B-ª���<�<�¨«³*´«´"Cª­¥�©�³­ª�¨ ?>=ª­¥�©�³­ª�¨Iª���Á1§�¨­©��Z¬­´k³Z¥ B&CD=E



� N�N

�«³��*´*§¶·¹ÆZ¯*§:°¸¬�°«°�½Z¥¶¨­°­¥����*¯k³)±@�Z¯*§�¨­© BW§�¨­©#�«ªZ¯k³���� =�§�¨­©,¨*¯¶°­¥¶½����"C3B©­¬��*´�¥#Á �«³­© BS¨Z¥¶»3��¨­©­¥��­¥�ª B �«ªZ¯k³����"C>=�¨Z¥¶»#��¨­©­¥��­¥�ª BS¨*¯¶°­¥¶½����"C�CD=EE



� N �

� ����
��
����� ��� �

	 ��
 �
��
 ����������� &��5����� �,� ���! & ��" �$#1&&%('*) � "+� �$#�,�-*./��U10 � ' � � F1'&% � �2'�34%5� ���/6 ' � -*#�%

� "+� �$#�,�-*./�7�2'834%9� �:� % � � � � ��;+� '=< ��� %9� �>�?3 �7�@�   � �4A1' � ���CB&-*% " - � <CD*0 �:E+�$" - � < � ����� �

	 �F
 � �

FG- ��� - �$6 # � ��� �

0 � -*%+,:#�.IHJB
�7
K� '=A1, � '*)L�M�N� 
 ' �$� FG-*. ��6 � �/���POQ
 F �SRUT � % ���>V,��+#W� � ,:� "+�$� )X' ��Y ,M- � - E+�W� � "+� �2#�,�-*./��Z[' " �$#�%+\ �]�+34%6� � '^, ���:6 #�%+\*.�'*)_�5� �N�S
 � Y 3>` V


ba �6� � Y -*%c0 � -*%+,:#�.$,:'+� �/� �&d �

	 d�
 � �

FG- �W� - �/6 # � �¸�
�

0 � -*%+,�#W.eH B
�f
K� '=AK, � '*)L���g� 
 ' �/� FG-�. ��6 � �/���hOQ
 F �  *��� .$#�'*%

� R � "+� �2#W,M-*.>�iZ[' " �2#W%+\+TH� � '*�$'^,:' ��Y?;j� ,�#Wk+,M-��$#�'&%+. �>��Z�0 
 � ��� � �l3 � �[0K� Y^��; � ���mE����
�/��� � �?n^o5o9pGq/r?rFs5s5sKtvu�w*o?x1t $�y � r y x{z9r y x�z*|�}=~C�7tQo?�?o

�

	 �*
 B
�

FG-*% �5.:�S���f-�% 6+E '^' �c'*) Y # ��"+� -��$#�'&%lT[� � #�%+,:# ;+�W� .:��� � �$' 6 ' � '&\�<&� �b6C -*%C, � .:� �f;^V
;+� #W,M-��$#�'&%+.G-*% 6 � � -*,U�2#�, � �]��B*'��+% � #�. ��� <�H Y '&%C.��L  � A��@' � ��� �/��� � �

	 � 
 �
�

FG- � , ���W� '&.[H��
�

ZS' � . ���:� ���Q��HN�PT�� "+� �$#�,M-�./��H�� "+� �2# ���W6 #�-��]� �7��Y F 
e� � �����C�
� � 
 '&%+\ �/� ./.$' 6 - Y '^,:# ��6 - 6+� F � -�.$# �W� # � - 6+��
 ' ��;+" �2-*�M��'+� Y F 
 � �����

�

	 ��
 �
�

FK- � , ����� '&.��1� �

� " �{- ��� - 6 H � �1��� �2./,������ Y # ��� ,�-*./��Tc- Y # ��"+� -��$#�'&% �_'?' �)X' � � "+� �$#�,M-�./�f� � '*�2'?,�' ���� - �W" -��$#�'&% �]� ��3 � F � -���# � #�-*% Y < ��; '*.$# "C� '&% 
 ' ��;+" � ���  � �4A1' � �?. OQY FKZ 
 � ��� � RU�+� � '^, ���:6 #�%+\*.�� Y F 
 ��0 � ' � #�-*% � ; ' � #�.:� � � V �*� ��-M< � ��� � �

	 �F
 �
�

FG-�� � .��IZ �8
 �{-�% 6+� -^� � �

� -��$��H �
�

Z � �K�5� ��� ����� "C� �2# ;+� '��2'?,�' ���!� � � %+./#�'&%+.)X' � FG`N� V � �>�KZ�0 
 � � �*d �K3 � �[0K�10 ��E+�/" - � < �;��� � �7n^o5o9pGq/r?rFs5s5sKtvu�w*o?x1t $�y � r y x{z9ry x{z*|5|9~?�@tQo?�9o
�

	 ��
 `
�

�
�

FK# � �4A[#W./� �W� � a�V B �j� -�� � ��F
�

�e<�� � �{- " %+\eH �
�

 S<?\9-&- �$6 �1� Y # �m"+� -.F � \&#�% �]�
� ,M- 6+�:� #W,N� �/� ./.�� �/� �*d �

	 ��
 G
��Y �

F � - � � '(H G
�

G
�

� � � ��� ./'&%��S� � �^;���� # � %+, � .8A[#W�)�   � �4A1' � � Y # �m"C� -��$#�'&% �]�l34%
�S
 � Y #W\ ��� � � #�,�.:¡ � � �{��-M< �;��� �

�

	 � � 
 G
�

F �/� . � - "�� �i- �W� #��!� �b6^ -�%+, � .�#�%6  � �4A1' � � Y # �m"+� -��2#W'&% �]�+3 �7�@��
 ' ��;+" � ��� �l��-M<
� �����

�

	 � ��
 G
�

F �$� . � - " � Y �

FG-=¢$-£¢:� � �@� ./� � #W%�� � �

0�- ��� � Y �

0 � '£< 6 �1� �

��- ��6 - � �1� �

�f-*% 6+��� <&�
� �

� ���W� <&��B �

� � # 6+�:� -�%+%���� �

� " -*%+\+� Y �

� "+��� - � � Y �

�e, 
 -*%+% � ��Z �

Z � ¢$-*# � �l� �

Y �{- �/� -C� � �

�@- � - 6 �{-*%l�_� �

� " ��� �

� " H � �_¤ - ;+; - � -C�b�¥3 ��;+� '  #�%+\ Y # �m"+� -��2#W'&%)X' �   � �4AK' � �(Z � . � - � ,v¦ �]��3 �@�7�§
 ' ��;+" � ��� ��-�\9-*��#W% � � Y^��; � ���mE���� �/��� � �

	 ���F
 G
�

�
�@
 '&./�2-C� Y �

0 6 # 6 -�H a �7�f" - � � � ������' ;¨E <©��' ; � "C� �2#W,M-*.>��ZS' " �2#W%+\�� � ' V�2'?,�' � �>� �S
 � Y 3>` 
ba �ª� �*«&« � � "N¬F­�
>���?®°¯�±�²?( � Y -*% � # � \&'+� 
 - � #W)X' � %+#�-C�°³ Y^� �
�f" \ �

��«&« �
�



�=d9�

	 �=d�
 �
�

�
�j� - � - � H Z

�

�
�

� � �2,M- � ) � �@��Z �U &��� . � �_-��2¦�0{' � AG- �$6 #W%+\ '*) F � '9- 6 ,M-*.>�i�_-*, V
� � �$. �]� 
 ' ���m" %+#�,�-��2#W'&%+.K'�)_�$¦ �8�S
 �P� �f� , ���mE���� �/��� � �

	 ���*
 Y ���f�:��� #W%+\+�b����'&.>� � � � � %+./#�'&%�)X' � 3]� � "+� �2#W,M-*.>�2#�%C\ �>�lZ�0 
 � � ��� ��3 � �[0K� ��" \ " .>�M�
�/� ��� �?n^o5o9pGq/r?rFs5s5sKtvu�w*o?x1t $�y � r y x{z9r y x�zC}5}5}�|7tQo?�?o

�

	 �£�F
 Y �[�f���:� #W%+\+� � �[� .>� � #�%�� � �

0�- � #W%{-*,:,�#Q��� �

��-*% 6+�W� <*� � �

� ���W� <&�S� �

B&-�,�' E ./'&%��

 �

G�# " �°� �_Y ¦{- �/� -^� � �

�b¦+- ���:� H G
�

� � #��S��� � '*�$'^,:' � 34% 6+�:;j� % 6+� %5��� "+� �$#�,�-*./� V
Y^; - � . � �c' 6+�8O ��3>� V>Y ��RUT9�e'*�2#  -F�2#�'*%�-*% 6m�f� ,v¦+#W� � ,:� "+�$� �>�5� � ' ; '*. ��6�� �^;���� # ��� % V�v- � ZS0 
 � Y^��; � ����Ej�:� �/� � � �

	 ����
 � ��� ./� � #�%l�K� �

�f-*% 6+��� <&� � �

� ���W� <&�7� �

� " -*%+\�H � -  # 6 �b¦{- ���:� �8� ��� <?%{- � #�,FK'^'��2./� � - ; � � ,v¦+-*%+#�. � )X' � Z � % 6+� �  ' " . V4E -*. �:6 � "+� �$#�,�-*./��Z[' " �2#W%+\ �f��E ' � -�¦ � . V� � #W% �]�+34%�� � '^, ����6 #�%+\&.['*)°�2¦ � 3 �7�7� 3­ f0 a8
ba �P� �/��� � �

	 ���F
 � �?� .>� � #�%�� � �

� ����� <&�9� �

B&-*,:' E ./'&%�H G
�

� � #Q����� � '*�$'^,:' � 34% 6+�:;j� % 6+� %9�S� "+� �$#�,M-�./�
V��f� %+. � �c' 6+��O �73>� V]� �ªR TG� � '��2'?,�' ��Y^;j� ,�# k{,M-��$#�'&% �>�[� � ' ; '&. ��6§� �^;j�:� # ��� %5�2- �Z�0 
 � Y^�:; � �:�mEj�:� � �/� � � �

	 ����
 � �K� .>� � #W%�� � �

0�- � #�%{-�,�,�#�� � �

� ���W� <&� � �

�b¦{- �W��� � Y �@�f���:� #W%+\+�[� �

��-*% 6+�W� <&�1� �B&-*,�' E .$'&%�� 
 �

G�# " ��� ��Y ¦+- �$� -�H G
�

� � #Q����� � '*�$'^,:' � 34% 6+�:;j� % 6+� %9� � "+� �$#�,M-�./�
Y^; - � . � �c' 6+�8O �73>� V>Y �ªR T&� � '��2'?,�' �CY^;�� ,�# k{,M-F�2#�'*% �>�&Z�0 
 �*d � � �*3 � �[0K�&B " % � �/��� � �n^o5o9pGq/r?rFs5s5sKtvu�w*o?x1t $�y � r y x{z9r y x{z*|5� � |7t�o^�9o

�

	 �/��
 � �£� ./� � #�%���� �

��-*% 6+�W� <*�*B �

� � # 6+��� -*%+%l� Y �

�c, 
 -�%+% � �£� �

� Y^" H¨� �

� " ���¶  � �4A1' � ���#�. " - � #��M-F�2#�'*%�A[# �2¦ �$¦ � �f3­  �   � �4AK' � � � %+# � -��$' �  f- � �]�^3 �7�7� 
 ' ��;+" � ��� ��- V\9-*��#W% � �� �'  &�:�mEj�:� �;����� �

	 �*«�
 �
�

0�- �W� H � �
�

�@- � - 6 ¦{-*%���� �b¦ � %+. �c-*% " - � �]� �b¦ � ��3­ �� � � 'F¢ � ,U�M� ³ 
F ��� � ���W� <*� G F�G�� ³ Y+
 D�3 Y 3v� � ��� ' � � � Z 
 ��n^o5o9pGq/r?rFs5s5sKtvu��?u_t]w�� & r����	��
���r��
�5r�
����� $ z & �{w��?o�
&o�u $ �GtQn?o����
�

	 � ��
 Z
�

0 � %+% ��� �(�¥34%9� ��� % � ��` � ' "+; ��-*%{-*\ ����� %9�ª� � '*�2'?,�' � T  *��� .$#�'*% � �]�NZ�0 
 � �*d � �3 � �[01�E S'  &����Ej�:� �;��� � �^n?o5o9pGq$r5rFs5s5sGt2u�w*o?xKt $�y � r y x{z9r y x{z&|5|5� � tQo^�9o �

	 � �F
 � �

`8- ��� - � ��- ��� #��G� �f� ./#�\&%P� -��/� �:� %+.:� �����:��� %5�$.�'�)GZ ��" .$- E+�W� a�E ¢ � ,:� V>a�� # � %9� �:6
Y '*)L�4AK- �$��� � �b6+6 #W.$'&% V � � . �W� <*� �/���9� �

	 �*d�
 �
�

`i' � -*-C� � �f� ./#�\&%C#�%+\ 
 '&%+, "+�$�/� %9�M� � #W./� � # EC" � �:6 �{-*% 6 Z � - � V �b# ���f��;+;+� #�,M-F�2#�'*%+.A[#W�2¦c³�� G �]� �b6+6 #W.$'&% V � � . �W� <*� �*«&«&« �

	 � �*
 ` � ' � \&#�- � � ,v¦ 34%9� �:� % � �4AK' � � �_' ; ' � '&\*< �e' 6+�:� . O \*� V #W� � RU� n?o5o9pbq/r5rFs5s?sKt$z5z t
&oCwCz=nGt>w�� & r5rFp y�$ �5w+z£o��9r � o�u��
���
�

	 �&�F
 Z
�

`i'  #W% 6 -*% H � �

Z �:6+6 <*��� � % � %{- � <?.$#W.N'�)K34%9� �:� % � ��34%9� ���>V4� ' � -*#�% �°' ; ' � '&\�<-*% 6 ZS' " � ��Y �v- E # � #W�4< �>�?34%c� � '^, ���:6 #�%+\*.S'�)_�$¦ � 3 �@�7� 3­ �0 a8
ba �P� �/� � � �

	 � ��
 �
�

� " -*%+\C� � ��� ./� � #�% HJB
�

� � # 6+��� -*%+%C%���� � %+- E+� #W%+\ G�- � \ �UV]Y ,M- �W�gY # �m"+� -��2#W'&%+.�T
Y^���W� ,:�$#  *�f�fE ./� � -*,:�$#�'&% �f;+;C� '9-*,v¦��2'N�2¦ ��Y � "+6 <�'�)�� "+� �2#W,M-*.>�G� � '��2'?,�' � . �]�?34% � � ' V, ���:6 #�%C\&.f'*)_�2¦ � 34%9�M¡ �_Y < ��; �

�c' 6+�:� #�%C\+� � %{- � -*.><^.�-*% 6�Y # �m"+� -F�2#�'*%g'*) 
 ' ��;+" � ���-*% 6 � �:��� ,:' ���m" %+#W,M-��$#�'&% Y <^.>� �:� �{3 �7�7�§
bY � �/� .$.:� 
 - � # )X' � %+#�-C� �/��� � �



�=d �

	 � �F
 
 �

� " #W� �:� -^�1��ZS' " �2#W%+\�#�%e�2¦ � 34%5� ��� % � � �>� � %+\ �W� A1'^' 6�
K� #��j.�����BCT�� �/� %9�2#W, � ��- ��� �
�/���9�

�

	 � ��
 �
�

� " %+#��lZ �

B*'*¦+%+.$'*%�H Z
�j� %C\ ��� �1� � 0 � - ��� A1' � �()X' � � � �4A1' � ��� � '*�2'?,�' �!Y '�)L� VAG- �/� � �

34% 
 '&%C) �:�$� %+, � '&% a�E ¢ � ,:� V>a�� # � %9� �:6 � � '&\ � - ��� #�%+\CT Y <?./� ��� � G�-*%+\ " -�\ � .-*% 6e�f;+;+� #�,�-��2#W'&%+. O�a � Y ��G � � �9� RU� �f" .>�2#�%l�$� �m� Y^�:; � �:�mEj�:� �/���9� �

	 � ��
 � �

F
�

34%+\&¦+- � H `
�l� �

�_- �$� #�%+\*�$'&%��1� �f�:� -M< � #W% � T � � # 6+� V4�f�/� -�� � �4A1' � � ���m"^V
� -��$#�'&% �°'^' � �]� 
 ' ��;+" �$#�%+\ Y <?./� ��� .��  �

� �{%
�

d � �/��� �
�

	 d&«�
 Z
�

B&-*#W%���� �b¦ � - � �1'*) 
 ' ��;C" � �:�GY <?.>� ��� .G� ��� )X' �$� -*%+, ��� %{- � <?./#�.�T_� � ,v¦C%+#�� "+� .1)X' �
�U�^;j�:� # ��� %5�2- ��6+� .$#�\*%�� ��� -*. "C�$����� %9���°./# �m"C� -��$#�'&%��j-*% 6 � ' 6+�:� #W%+\ �]��B*'&¦+% � #W. ��� <H Y '&%+.:��� � A��@' � ��� �;��� � �

	 d ��
 Z
�^� �

B*'&¦C%+.$'&%l�_��0 � - ��� A1' � �5.�� O ,�' ��; '&% � %9�$.	� ; -��/� ��� %+.vR �>� 
 ' ���m" %+#W,M-��$#�'&%+.�'�)�2¦ �8�S
 �P� a ,:�$' Ej�:� � �/� � � �

	 d �F
 3
�

� � # 6 - � �GZ �

� ¦+-*�M-*%l�
�
�

G�<?%+,v¦§H � �1Y ¦  - � �$. � -*%��m� � %¨34%+¦ �:� #W�2-*%+, �UV FK-*. �:6� � ,v¦+#�� "+� )X' � F " # ��6 #W%+\ Y # ��"+� -��$#�'&%ª� � '^'�)X.i34%+, �/����� %9�v- �W� < �]� �S
 � � � -*%+.2-�,:�2#W'&%+.'&% Y '*)L�4AG- �$�N� %+\&#�% ����� #�%+\�-*% 6 � � �2¦C' 6 ' � '&\*<*�C�7' � �

� � ���S'
�

� ��B&-�% " - � < ��«&« � �

	 d&d�
 �
�

� ' 6 #�- � - � H Y �

G�'=A8�@�QZ � ./' "+� , ������� '?,M-F�2#�'*%g#�%�� "+� �$#�,�-*./��� �$��� .i� "C� - � # � ' V
6 #�- � - � �>�?34%�� � '^, ����6 #�%+\&.['*)°�2¦ � 3 �7�7� 3��f0 a8
ba �P� �/��� � �

	 d �*
 F
�

� �/"+; ,:�M- ��� � �G
 - �W &�:� ��H �
�K����� - � ����3 ��;+�W����� %9�2#W%+\ � � '*�2'?,�' � .�#W% B&-  -CT�b¦ � � � #W, � '�)8�_' � �v- E # � # �4< �>�13 �@�7� 3��f0 a8
ba � � � � � Y -*%h0 � -�%+,�#W.$,�'C� � � ��- � ,v¦ V

� % 6 � ��;+� # � �/��� � �

	 d9�F
 Y �

� "+� - � � 
 �=�f� - � �/�2#W%+'&\ �W" �=� �

ZS- 6 '*. � -  '  � � �£� ./� � #W%��&� �

�f-*% 6C��� <�H � �

�b¦+- ���:� �� �b¦ � � �iY+
 D FG`���� �f� ,v¦+#W� � ,:� "+�$� )X' � 34%9� �:�>V�6 ' � -*#�%h� "+� �$#�,�-*./��ZS' " �2#�%C\ �>�b34%� � '^, ���:6 #�%+\*.S'�)_�$¦ �8�S
 � Y 3>` 
ba �ª�P¡ � � �+�@-*%+,:' "C *��� � 
 -*%+- 6 -C� �/� � � �

	 d ��
 B
�

0
�

� "+� '*. � H �
�

�
�

Z['&./.���� 
 ' ��;C" � �:� � � �4A1' � �?#W%+\+T � �°' ;�� '£A[% �f;C;+� '9-�,v¦0 � -�� "C� #�%C\ �b¦ � 34%9� ��� % � � �]�?FK'&.>�2'&%�T �b6+6 #�.$'*% V � � . ��� <*� �*«&«&« �

	 d �F
 � �

�
�

G�-MA H �
�&� �

� ��� �2'&%��j� Y # �m"+� -��2#W'&%��c' 6C��� #W%+\�H � %{- � <?./#�. �]�5�c,M` � -MA V ��# ��� �

� � AG�@' � � �jY^� ,:'&% 6ª��6 # �2#W'&%�� �;��� � �

	 d ��
 �
��
 �

G�#W�$� ��� �@�QB&-  - Y # � ³S. �:� .8` " # 6C� �]�l� "+E+� #�,�Z �:��� -*. � « �

d ��� �:� .$#W'&% �
�

« �{n?o?o9pGq
r?r � 
�
�
 �?u��bt �jz��!t 
Cz!t &��

	 d���
 �
�

G�<?%+,v¦���� � #W./� � # E+" � ��6��f� \*' � # �2¦ � . �]�&�e' � \9-�% � - " ) � -*%+%�� Y -*%�0 � -�%+,�#W.$,�'C� �/��� � �

	 �9«�
 �
�

��- " ) �:� �8� �f��;+� '=<^#W%+\�3]� � "C� �2#W,M-*.>�m#W% �2¦ �g� %9� �:�$;+� #�. � � �

� �/� %9�2#W, � V �f- ��� �

� � AB ��� . � < �

�/� � �
�

	 � ��
 � �

�c- 6 ¦{-  - ZS-*'+��Z �

Z�- 6 ¦{- � � #W.$¦+%{-�%ªH �
��� �

� # � . � <*�@��0 � � Y T � 0 � - ��� AK' � �)X' � � ��E^V FG-*. �:6 � � �4AK' � � Y # �m"+� -F�2#�'*% �>�°34%�� � '?,�, ��6 #W%+\ª'*)S34%9� �:� %{-��$#�'&%+- �G
 '*%C) �UV
�$� %C, ��a % � �:E^V FK-*. �:6 �c' 6C����� #�%+\�H Y # �m"C� -��$#�'&%�� � � F Y 3>� � ��� �j�7' � �

d � ����'
�

d �
B&-*% " - � < �;�����

�



�=d �

	 � �F
 
 �

�
�

�c# �W����� ���Q� "+� �2#W,M-*.>� � � �4A1' � �5#�%C\�-*% 6 ��;+;+� #�,M-F�2#�'*%+. �]� ��-�.$.2-�,v¦ " . � �/�2.:T
�b6+6 #�./'&% V � � . ��� <&� �/� ��� �

	 �9d�
 B
�

�c'=<*����� "+� �$#�,M-�./� �!� � � %+./#�'&%��$' a8Y �70 �]�*ZS0 
 �£� � � �9��- � ,v¦ �/��� � �£n?o5o9pGq$r5rFs5s5sGtu*w*o?x1t $*y � r y x�z9r y x{z+} � ~��1t�o?�9o
�

	 � �*
 �
�

�
�

� " ¦+- ��� - 6 H �
�

FK- � , ����� '&.��1� Y # �m"+� -��2#W%+\g` � ' "+; 
 ' ���m" %+#W,M-��$#�'&%c� � ' V�2'?,�' � ..�b¦ � ' " \&¦ -�% a�E ¢ � ,U� V>a�� # � %9� �:6 0 � - ��� A1' � � �]� d9� �$¦ � %C% " - �iY # �m"+� -��2#W'&%
Y < ��; '&.$# "+� OQY+Y ��«&« � R �&� � '?, �:��6 #W%+\&.��93 �7�7�hO � � A©�@' � �^RU� Y -�% � # � \&'+� ��� V ��� ��;+� # �
�*«&« �

�

	 �5�F
 �
�

�
�

� " ¦{- ��� - 6 ��� �

FG- � , �:��� '*.gH Z
�b
 -*.$-*#�.:� � Y # ��"+� -*���*' 6+� Z['*� � - ��� %9�2'%{- �° - � #�-*���*' 6C� � � '*�$'^,:' � '&.m� "+� �2#�,�-*./� �eY #�.>� �:� -*. � #�.>� � # E+"+�W6 '&. 6+� ` �$"+; ' �]��3

� ' � �5.$¦+' ;��:� �f� . ����;�� %+¦+' 6+�eY #�./� ��� -*. 
 ' ��;+" �v-*,:#�'&%{-�#�. � 6+�e
 ' �m" %C#�,M-��M�*'
O � ;j�:� )X' �/� -*%C, � ��«&« � R � ; - � � ��6 ' �
��3$3 
 '&%C\ �$� .$.$' 6 - Y F 
 �*«*« � � � %{-*#W.�� Y F 

O �_' � �2' �f�W� \ �/� R �{0 � ' � #�-�% � ; ' � #W.�� ��� V �/� B "+� < �*«&« �

	 � ��
 
 �9� �

�S' � '&%C¦{-NB � �

H 0
�&� �

� - E -*\&#���� a�; �$# �m"C� Z[' " �$#�%+\i'*)�� "+� �2#W,M-*.>� Y � �/� - � . �]�34%�� � '?, �:��6 #W%+\&.['*)°�2¦ � 3 �7�7� 3��f0 a8
ba �P� �/��� � �

	 � �F
 B
�

�
��a�" .>� ��� ¦+' " ���G� �_, � -*% 6 �$¦ � � �#�°'?' � �5#W� �>� �b6+6 #W.$'&% V � � . �W� <*��Z � - 6 #W%+\+�l� � �

�/��� �
�

	 � ��
 Y �

�_- "+� �_��� "+� �$#�,M-�./�2#W%+\N'&%��2¦ � 34%5� ��� % � �[-�% 6 3��2. ��;+;+� #�,M-F�2#�'*%+. �]��FK'&./�$'&%�T � ��" A ���
� ,M- 6+�:� #W,N� "CE+� #W.$¦ �:� .�� �;��� � �

	 � ��
 `
��� �

�_- �$� #�%+\*�$'&% � ��- � �!� �b¦ ���f� .$#W\&%ª-*% 6 3 ��;+���:��� %9�v-��$#�'&%g'*) �f� ¢ " %{-�� �

F � '&- 6^V,M-*.>�f� � 'F¢ � ,U�
� � ,v¦+%C#�,M- � Z �:; ' � �M� a ,U�2' E���� �/��� � � �

	 �*«�
 � � Z YC�@
 �+n?o?o9pGq/r5rFp�z��!t$z�� t & z���
7t]w�� & r£p y�$ �5wCz£o
�9r£p 
 y �*wCz
	 � ��
 `

�

��¦+# ��� # ; .GH Y ��Y ¦ � % � �:� �@� Y ,�- � #W%+\�'*)!� "+� �$#�,�-*./� � �$�:� . � �

34%�� � '?, �:��6 #W%+\&.['*)_�2¦ �
�S
 � Y 3>` 
ba �ª�P� Y^��; � ����Ej�:� �;����� �

	 � �F
 �
�

ZS- 6 '*. � -  '  � 
 �

� - ; - 6 ' ; ' "+� '&.��*Z �

`8'  #�% 6 -*%IH � �*� .>� � #�%���� � 
 ' ��; - � #�./'&%�'�)
�f;+;+� #�,�-��2#W'&% V4�W�: *��� -*% 6 ZS' " � ���]V -*./.$#W./� �:6 ��# �:� - � ,v¦+#�,�- �9Y ,v¦ ����� .�)X' � Z ��� #�- E+�W� � "C� �2# V,M-*.>� �]�����	��

��
	�����������&� � '^, ��6 #W%+\&.����������! ����"��#�$���%
�'&�(!)*����������+�3 �@�7� O � � A¨�@' � �^RU�, ;+� # � �*«*« � �

	 �*d�
 �
�

Z � �5¦9� �:� �.- �

B
�

� -��2./'&%gH/-
�10 #Q�°� ,32 ' �$6C��� `8-�� � AG-M<�� � '*�2'?,�' � � O 2 `8� V � R �]�Z�0 
 ��� � � �+3 � -[0K����- � ,v¦ ��4549� �?n?o5o9pGq$r5rFs5s5sGt2u�w*o?xKt $�y76 r y x{z9r y x{zC}�878�}�t4o?�9o

	 � �*
 `�ZS# ��� <&�{� �

, ��� - � H�Z
�

0 " ¢/# � '*�$'+�_� Y �2-�� �:��� ./.SZS' " �2#�%C\m#�% � � �4AK' � � Y # �m"+� -F�2# V'&%+. �]� � #W\&¦9�2¦ 34%9� ��� %+-��2#W'&%{- ��Y < ��; '*.$# "C� '&%��e' 6+�:� #W%+\+� , %{- � <?.$#W.1-�% 6gY # �m"+� -��2#W'&%'*) 
 ' ��;+" � ��� -*% 6 - ����� ,�' � �m" %+#W,M-��$#�'&% Y <?.>� ��� . O ��-*./,�'*�$. ��«&«&« R �{� � '?, ���:6 #�%C\&.��, " \ " ./� �*«&«&« � Y -*%c0 � -*%+,:#�./,�'+� 
 , �

	 �&�F
 0 �

Z[#����:'+��� ��"+��� <^% � �MT7-N.$# ��;+�W� - ;+;+� '9-*,v¦ �$'��2¦ �f�: - �W" -��$#�'&%�'*)�% � �4AK' � � ;+� '*�$' V,�' � . �]� , 
 � 
 ' ��;+" � ���S
 ' ���m" %+#W,M-��$#�'&%�Z �U # � A8��B&-*% " - � <&� ��454 � �

	 � ��
 0 �?Y -*¦{-*. � - E+"C6+6 ¦ � H 2
�

� " �5¦ ��� ¢ ��� �°�Q� "+� �$#�,�-*./�@Z[' " �$#�%+\+T , � \&' � #W�2¦ � . -*% 6 � � ' V�2'?,�' � .�T , - " �2' � #�- � �>�^3 �@�7� � � �4A1' � ���jB&-*% " - � <CD*0 ��E+�/" - � < ��«&«&« �



�=d �

	 � �F
 � �N
 �8Y ,v¦ � # 6 �2¦��c��-b¦ � , � , � - , -b3�� � 
 ' ���m" %+#�,�-��2#W'&% � %  # � '*% ��� %9�MT , %
aiE ¢ � ,:� V>a�� # � %9� �:6 � � �4AK' � �ª� � '*\ � - ��� #�%+\ -°'^' � �5#W�[)X' �����: &�:� ' ; #�%+\ 
 ' ���m" %+#�,�- V�2#�'*% Y '�)L�4AG- �/� �]�l34% ��� �2¦ , %+% " - �!Y^" %ª³�. ��� .8` � ' "+;�
 '&%C) �:�$� %C, � � Y -*%�0 � -*%+,:#�.$,:'+�

 , � ��4�4 � �

	 � ��
 WMY[Z=Z � \���� �Cn?o5o9pbq/r5rFs5s?sKt2u �^xKt & �ju��^u � $ � t�� y r	���?u�� ��z 
��£o
	 �54�
 � �

-b¦{- ����� � � ��� ./� � #�% H � �

� � < ��� � � 2 ' �$6+�:� `8-�� � AG-M< � "+� �2#�,�-*./� � � '*�$'^,:' �
O 2 `N���@RUTN� � '*�$'^,:' ��Y^;�� ,:#Wk{,�-��2#W'&% �]� ��'  &�:�mEj�:� ��«&«&« ��n?o5o9pGq$r5r��*w 
 y z=nGt2u*w*o?x1t
$*y76 r^u �^oCw y �+w&o���� y 
&x5o��9r�� y 
&x5o��{u&w*o?x��
� 6 �?p � �=p{wCz����5|7tQoC�9o

�

	 �&«�
 Y �

³ � %+'C� - �

� -F�2'mH �
�^Y^" � " �5#Q�_� , %{- � <?./#�.@'*)�34%9� �:� % � �S� "+� �2#�,�-*./�'- � -�
�,�� ��� )X' �>V

� -*%C, ��
 '&%+.$# 6+��� #�%+\ � "+� �2#W,M-*.>�fZ[' " �$#�%+\�� � '��2'?,�' � �>�{34%�� � '^, ���:6 #�%+\�'*) �$¦ � 3 
 �f�

 '&%C)]� �*«&«*« �

	 � ��
 �
�

�@- � -*% 6 ¦{-*%�� � �{� ./� � #�%eH Y �

0 � '=< 6 � �¥3 ��; -�,:�['*) � � �4AK' � � � <?%{- � #W,�.b'&% � % 6^V�2' V4� % 6 � � '*�$'^,:' � .:T 
 -�. ��Y � "+6 # � .S#�%cZ ��� #�- E+�W� � "+� �2#�,�-*./� �>��3 �7�7� Y < ��; '&.$# "+� '&%

 ' ��;C" � �:� .S-*% 6�
 ' ���m" %+#W,M-��$#�'&%+.:�{B "+� <&� ��4�4 � �

	 � �F
 Y �

� -�#W�2� � -�%�� Y ���f�:��� #�%+\ H 
 �

� - � � � # 6 \ � �N� � #W./�v-�%+, � � � ,U�2' � � "C� �2#W,M-*.>��Z[' "^V�2#�%C\�� � '*�2'?,�' � �]��ZS0 
 �M« �&� � ��'  &�:�$�mE���� � ��4�4 � ��n^o5o9pGq/r?rFs5s5sKtvu�w*o?x1t $�y76 r y x{z9r
y x{zC}���8 � tQo?�9o

�

	 �&d�
 -
�

� -*%+\cH�Z
�

� -��$�*��� , % , %+- � <?.$#W.�'�)[� "+� �2#W,M-*.>��0{' � AG- �$6 Y �v-�� ��Y ,M- � - E # � #W�4< �]�34%�� � '?, �:��6 #W%+\�'*)_�$¦ � 3 
 �f� 
 '*%C)]� �*«&«&« �

	 � �*
 0 �

� � #!H � ��� ./� � #�%l�G��-b¦ � - � - 6+�UV '��j.i'*)1� "+� �2#�,�-*./� - �/��� .8-�% 6 , � \&' � # �2¦ � . � �j34%� � '^, ���:6 #�%+\*.I'*)b�2¦ � 34%9� ��� %+-��2#W'&%{- �K
 '&%C) �:�$� %C, � '&% 
 ' ��;+" � ����
 ' ���m" %C#�,M-F�2#�'*%+.-*% 6 � � �4A1' � �?. O 3 
b
b
 �fRU� ��4�4 � �

	 �9�F
 2
�

� # �W� #�- � ./'&%���� �f�: *��� ' ; #�%+\�3]� � "C� �2#W,M-*.>� � � �4AK' � �5. �]���7' ��"+��� 3v�+34% 6 #�-*%{- ; ' � #�.:T

 #�.$,:' � �/� .$.:� �*«&«&« �

	 � ��
 Z
�

� # �$� � -*%C%§H -
�S¤ #W�/� �:�$E - � �M���Q� "+� �$#�,�-*./� 
 ' ���m" %C#�,M-F�2#�'*%�T � � '*�2'?,�' � .g-*% 6, ;+;+� #�,�-��2#W'&%+. �]� Y -�% � # � \*'+T , ,M- 6C��� #�,8� �$� .$.�� �*«*« � �


