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¹oÍ�»Ê°�°�´Cº.»;¶�»A´h³�¸�¶/±x¹�³�±x´c´�»A¹�¸;Ç
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� ß ,\[5] â � ����� ß , [x] â� a� ß ,\[5] â [ ��� ß ,\[5] â� f� ß , [x] â �
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� Ò+Ú�º�±x¹�±�½�³oµ.¶�½¬±x¹�¸hÿ.µ�±�·A»A°x¸�½;³c³�Á�¹X»�À�±�½�Â�³oº.»A³ � »;½�¾ � F � � Ö � »;¶Î¸!³/ÝLÁ�¸h°x°x±�²�³�±x´�´�µ.¶/·;¸h¹L´hÁN½.½�¸h´h³�¸h¾Ô¼;À
»;½�±x¹�Á;ÂJ¸�½;À � ÁÊ¿à¾.¸hÂN¶Î¸h¸ � ÒvÚ)º�¸�êA¸�¶�½�¸h°�ÁA¿�³oº�±x¹�±�¹�Á;Â;¸�½JÀ À�±x¸h°�¾.¹c³Xº�¸�¿î»A´h³�ÁN¶ � � ß , âhÒã ½�´h¸zÝL¸�º.»�·J¸ � � Ç�Ýì¸�½�ÁAÝ�°xÁ�ÁNêÜ¿¡ÁN¶�¹�ÁNÍ�¸ D Ç9Ð 	 D � � ¹oµ�´Cº�³Xº.»A³

ß , � [5] � â �.D ß ,\[5] â
±�½ � Ã ,\[5] Ë¡Ö
ß Z ß ,\[5]^[ Ð�â [ � � ß , â�âh÷'³oº�¸�½[ÝL¸�¶/¸h´hÁA·;¸�¶ q � � ß D a b � â�Ö D ÍÜÁN¾ � Ò�Ú�º�±x¹z´Cº.»;½�ÂJ¸�Ý�»A¹!´�¶�µ�´h±�»Ê°¡Ç
¼.¸h´�»Jµ�¹�¸!±x³LÝ�»A¹+³oº�¸�½�².Á;¹�¹�±�¼�°�¸c³�Á�µ�¹�¸�²äÁ;°xÀt½�Á�Í�±�»A°x¹�ÁA¿�¾.¸hÂ�¶/¸h¸Üß � g Ð�â�ÖJÄc¶�»A³oº�¸�¶ ³oº.»;½�ÁA¿9¾.¸hÂN¶Î¸h¸�ß � a g ÐEâ�Ö;Ä.Ò
¯+°�êJ±x¸h¹�ÂN»E·;¸�»;½?»A°xÂ;ÁN¶/±x³oº.Í ³�Á$´hÁNÍ¬².µ�³�¸ � � µ�¹�±�½�Â[¿îµ.¶/³Xº�¸�¶�².¶/ÁN²ä¸�¶/³�±x¸h¹�ÁA¿!Í�Á�¾
µ�°�»J¶�¸hÿ.µ.»A³�±xÁN½�¹EÒ�ë�½�ÁJ³oº�¸�¶»;².².¶/Á�»A´Cº�Ý�»A¹LÂ;±x·;¸�½ ±�½�ÃÅÑjË�Ò

ë)³oê;±�½�ÃÅÄ6ËNÂN»E·;¸+º�±�¹+ÁAÝ!½�¹�Á;°�µ�³�±xÁN½c³�Á)³oº�¸ì².¶/Á�¼�°�¸�Í ÁA¿.´hÁNÍ�².µ�³�±�½�Â � � ß , â&µ�¹�±�½�Â�Í�ÁN¶/¸vÍÜÁN¾
µ�°�»;¶�¸hÿtµ.»Ê³�±xÁN½�¹
»;½�¾$Í�Á�¾
µ�°�»;¶�¿¡ÁN¶�Í�¹�Ò+Ú�º�ÁNµ�ÂNº�¶�»A³oº�¸�¶L³o¶Î±�´hêJÀ ³�Á¬±�Í¬²�°�¸�ÍÜ¸�½;³�Ç&º�±x¹�»J².².¶/ÁN»A´hº�±x¹�·;¸�¶/À¬¿î»Ê¹�³�±�½$².¶�»Ê´h³�±x´h¸;Ò

� ¸h´h¸�½;³�°xÀ;Ç&ðLÁNµ�·;¸h±xÂN½�¸h¹c»;½�¾�ÓÔÁN¶�»Ê±�½�¹Xº�Á6ÝL¸h¾$º�ÁAÝ�³�Á µ�¹�¸�²äÁAÝì¸�¶Î¹�ÁA¿+¹oÍ�»A°x°�¯ °�êJ±x¸h¹�².¶Î±�ÍÜ¸h¹�Ã�ÐEÄhË/Ò
ë�°x°9³oº�¸h¹�¸z±x¾.¸�»A¹�»J¶/¸�»A°x¹�Á¬¾.¸h¹�´�¶/±�¼.¸h¾Ô±�½?ÃÏÉ
Ð�Ëà»;½�¾[Ýì¸�¶Î¸c±�Í¬²�°�¸�ÍÜ¸�½;³�¸h¾ØÃÅÄäÇ
ÄAÉ.Ç
È;í.Ç'È;ÆjË�ÒìÚ)º�¸�¶/¸h¹oµ�°x³�¹c»;¶/¸

¹�³o¶Î±�êJ±�½�Â
Ç&³oº�¸�¶/¸h´hÁN¶/¾Ô¼.¸h±�½�Â$³oº.»Ê³�ÁA¿v³oº�¸z´hÁNÍ�².µ�³o»A³�±�Á�½�ÁA¿v³oº�¸z´�»;¶/¾.±�½.»A°x±x³/ÀóÁÊ¿ »¬´�µ.¶/·;¸�Í�ÁN¾
µ�°xÁ$»�².¶/±�Í�¸cù
ÁA¿vÆ;ò;òz¾.±xÂ;±x³�¹�ß,¹�¸h¸�ÃÅÄ;ájË¡âjÒ

Ú)º�¸+ÁN½�°xÀ�¶/¸�Í�»A±�½�±�½�Â�².¶/ÁN¼�°x¸�Í Ý�»Ê¹9³oº.»A³9³Xº�¸h¹�¸+±x¾.¸�»A¹+´hÁNµ�°x¾�½�Á;³�ÝìÁ�¶�ê�Ý�º�¸�½�ù � Ä�ßî»;½�¾�Í�Á�¶/¸+Â;¸�½�¸�¶�»A°x°xÀ
ù � � âhÒ ë!¹!»¬Í�»A³�³�¸�¶�ÁA¿�¿{»A´h³�Ç�³oº�¸�³Xº�¸hÁN¶/À�ÁA¿+ë�³oêJ±�½$»;½�¾$¯ °�ê;±x¸h¹�¶/¸�Í�»Ê±�½�¹�·6»Ê°�±x¾9Ç&¼.µ�³!Á�½�¸c´hÁNµ�°x¾ó½�Á�°�Á�½�Â;¸�¶
µ�¹�¸�³Xº�¸�Á�¶/¾.±�½.»;¶/Àó².»J¶�»;Í�¸h³�¸�¶Î±  »Ê³�±xÁN½ÔÁA¿L¸h°�°x±�²�³�±x´�´�µ.¶/·;¸h¹c·�±�» � ¸h±x¸�¶/¹�³o¶�»A¹�¹Eè � ý=¿îµ.½�´h³�±�Á�½�¹�³�Á�Â;¸h³�»�¹Xµ�±�³X»;¼�°x¸
Ý�»EÀ�ÁA¿ì´hÁNÍ¬².µ�³�±�½�Â � � Ò�ð�ÁNµ�·;¸h±xÂN½�¸h¹c¹�Á;°x·;¸h¾Ù³oº�±x¹�².¶/ÁN¼�°x¸�Í ±�½�º�±x¹�³Xº�¸h¹�±x¹ Ã�Ð�òjË�Ç&µ�¹�±�½�Â�¿=ÁN¶�Í¬»A°�Â�¶/ÁNµ.²�¹�»A¹c»
².ÁAÝL¸�¶T¿{µ�°&³�ÁNÁJ°¡Ò

� G > � L � �  � VXP �HEF� L C� RWP D�EF�J�	 ILEF � L �
ç.µ.².².ÁJ¹�¸�ÁN½�¸�Ý�»;½J³�¹�³�Á¬´Cº�¸h´hê�Ý!º�¸h³oº�¸�¶ � ±�¹�¹oµ.²ä¸�¶/¹�±�½�ÂNµ�°�»;¶cÁ�¶�½�Á;³�Ò � ±�¶/¹�³)ÁA¿ì»A°x°=Ç
±x³�±�¹c¸�»Ê¹�À ³�Á�´Cº�¸h´hê�¿=ÁN¶
¹�ÁNÍÜ¸Ü¶�»;½�¾.ÁNÍ(²äÁ;±�½;³�¹ * ±Þ¿�ß � b Ð g q â * � |�~ ¿=ÁN¶�ÁN½�¸�ÁA¿L³oº�¸ q èÏ¹�»J¼.ÁA·;¸;Ò�æ,¿!½�Á;³EÇ&Ýì¸�´�»;½Ù².¶/ÁN´h¸h¸h¾?³�Á
´hÁNÍ�².µ�³�¸!³oº�¸�½Nµ.Í�¼.¸�¶�ÁA¿�²äÁ;±�½;³�¹�»A¹L¾.¸h¹�´�¶Î±�¼ä¸h¾�±�½�¹�¸h´h³�±�Á�½�É
Ò+æ,¿9³oº�±x¹L´hÁN½�¾.±x³�±xÁN½�±x¹�ÍÜ¸h³�Ç�³oº�¸�½�ÝL¸�´�»J½ ².¶/ÁA·;¸
³oº.»A³ � ±x¹�¹oµ.²ä¸�¶/¹�±�½�ÂNµ�°�»;¶�»A¹�¾.¸h¹�´�¶/±�¼.¸h¾ø±�½�ÃÏÉ
Ð�Ë�Ò � ¸ � µ�¹�³�º.»E·;¸ ³�Áó·J¸�¶/±Þ¿¡À?³oº.»A³�»A°x°!Í�Á�¾
µ�°�»J¶�¸hÿtµ.»Ê³�±xÁN½�¹
� � ß , [Jt ß � â�â+º.»E·;¸�¿{»A´h³�Á�¶/¹LÁA¿à¾.¸hÂ�¶/¸h¸ Ð�»J½�¾$Ä�ÁN½�°xÀ�¿¡Á�¶v¸�½�Á�µ�ÂNº � èÏ¹L¹oµ�´hº�³oº.»A³ � � � É " � Ò
� G � � RJP � RJP D S @ L R � V D L�P;V EF�KILEF � L RJP �H�6�	�
�"IC@F�	C�	I SUL  R � S R I

� / � ��� � � � / � 0 � 1  � � �Xe� - �	� � 
��  ��� � ��� / 0 ��
  � ��� � 0 �
Ú)º�¸ï².¶/Á�¼�°�¸�ÍôÝL¸�¿{»A´h¸�±x¹�³oº�¸�¿=Á;°x°�ÁAÝ�±�½�Â
Ò � ¸�ê�½�Á6Ý ³oº.»Ê³ � ±x¹ � ý{±x¹�ÁJÂ;¸�½�ÁNµ�¹�³�Á�»[´�µ.¶/·;¸ � F Ý�º�Á;¹�¸

±�½;·A»;¶/±�»;½J³ t F�±x¹�êN½�ÁAÝ!½&ÒÙë!¹�»�Í�»A³�³�¸�¶�ÁÊ¿�¿î»Ê´h³�Ç+ÝL¸�¹�¸h°x¸h´h³�ÁN½�¸�ÁA¿c³oº�¸$¶/Á�Á;³�¹ � F�ÁA¿ � � ß , [Jt ß � â�â)±�½ �
»;½�¾�³Xº�¸�½ t F ±x¹Ü»�¶ÎÁNÁ;³zÁA¿ � � ß � F [5] â ß¡¹�¸h¸�³oº�¸�¶/¸X¿=¸�¶/¸�½�´h¸h¹�»A°�¶/¸�»Ê¾.À�Â;±x·;¸�½[¿=ÁN¶�ÍÜÁN¶/¸ ².¶/¸h´h±x¹�±xÁN½�¹XâhÒ$æ=³z´�»;½º.»;².²ä¸�½$³Xº.»A³�³oº�±x¹c².Á;°xÀ.½�ÁNÍ�±�»A°vº.»A¹�¹�¸h·;¸�¶�»A°�¶ÎÁNÁ;³�¹�Ò ã ½�¸�Í�µ�¹�³�³o¶/À$»Ê°�°�ÁA¿v³oº�¸�Í ³�Á¬Â;¸h³!³Xº�¸�¶/±xÂNºJ³�ÁN½�¸�ß,¹�¸h¸
³oº�¸�¶/¸�Í�»;¶�ê�»Ê³!³oº�¸z¸�½�¾ÔÁA¿v¹�¸h´h³�±xÁN½Ôá.Ò�ÐJÒÅÄ;âhÒLÚ�º�¸�±�½;·A»;¶/±�»;½J³ t F ¾.Á�¸h¹�½�Á;³�´Cº.»J¶�»A´h³�¸�¶/±  ¸�´hÁNÍ�²�°x¸h³�¸h°xÀ � F Ç&»A¹
±x¹!ÝL¸h°x°�ê�½�ÁAÝ!½&Ò+Ú�º�¸�².¶/Á�¼�°�¸�Íé±x¹!³�Á�Û�½�¾[³oº�¸c¸hÿ.µ.»A³�±xÁN½�ÁÊ¿à³oº�±x¹�´�µ.¶Î·;¸ � F Ò

æT½�³oº�¸z´�»A¹�¸cÁA¿v°�»;¶ÎÂ;¸c´Cº.»J¶�»A´h³�¸�¶/±x¹�³�±�´;Ç&¯+°�êJ±x¸h¹�»;½�¾$ë�³Xê;±�½�Â�»�·J¸c·;¸�¶/À�².ÁAÝL¸�¶T¿îµ�°�»A°xÂ;ÁN¶/±x³oº.Í�¹�³�Á�´hÁ�Í�².µ�³�¸
³oº�¸z¸hÿtµ.»A³�±�Á�½$ÁÊ¿ � F Ò�æ{½[³oº�¸�¹XÍ�»A°x°�´hº.»;¶�»Ê´h³�¸�¶/±x¹�³�±x´�´�»Ê¹�¸;Ç
ÝL¸�½�Á6Ý ¹oº�ÁAÝ º�ÁAÝ�³�Á�¾.Á�³oº�±x¹�µ�¹�±�½�Â�³oº�¸�ú!»Ê¹�¹�¸
±�½;·A»;¶/±�»;½J³�Ò

ç�±�½�´h¸ � »J½�¾ � F »;¶/¸c±x¹�ÁJÂ;¸�½�ÁNµ�¹�Ç.Á�½�¸�º.»A¹!¼JÀ$Ú�º�¸hÁN¶/¸�Í�ÈäÒÅÈ
� ����� � � # � ß q # ß � â�â � � ��� � � � # � ß q # ß � F â�â+Í�Á�¾�ù
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� ��� � � � # � ß q # ß � F â�Ö q # ß � â�â � Ð�Í�Á�¾�ù [

³oº.»A³L±x¹ q # ß � F â � � # ! c q # ß � â ß/Ð�Æ;â
Ý!º�¸�¶/¸ � ±x¹�»J½;À�¸h°x¸�Í�¸�½;³�ÁA¿ ��� ßxù
â F Ò� ¸�½�ÁAÝøÂ;±x·;¸�¹�ÁNÍÜ¸ì¾.¸h³X»A±x°�¹�¿=ÁN¶�³oº�¸�¾.± 	 ¸�¶/¸�½J³v´hº.»;¶�»A´h³�¸�¶/±x¹�³�±x´h¹�Ò � º�¸�½cù � ÄäÇAÁN½�¸!º.»A¹ q # ß � â � � c � Ð;Ò
æ{½ ³oº�¸�´�»Ê¹�¸�Ý!º�¸�¶Î¸�ÝL¸�´hÁN½�¹�±�¾.¸�¶ � � Ã ��l Ë/Ç
ÝL¸c¾.¸h¾
µ�´h¸�³oº.»A³�³Xº�¸�´�µ.¶/·;¸ � F�Ýì¸�»;¶/¸c°xÁ�ÁNê;±�½�Â�¿=ÁN¶L±x¹c¹�±�Í�²�°xÀ
Ã�Ð�Ö t F Ë�Ò� º�¸�½�ù � ÈäÇNÝL¸c°xÁ�ÁNê�¿=ÁN¶ � F � Ã � Fa [ � Fl Ë�¹oµ�´hº�³oº.»A³ t ß � F�â �et FEÒvÚ�º�¸c´�µ.¶/·;¸ � F)±x¹�Â;±x·;¸�½�¼JÀóÃ � � [ � f Ë�ÇÝ!º�¸�¶/¸ � ±x¹�³oº�¸�µ.½�±xÿtµ�¸z´�µ.¼�±�´�¶/Á�Á;³LÁA¿ gkt F »;½�¾ � ±�¹)¹oµ�´Cº ³oº.»A³ q # ß � � [ � f â � � a q # ß � â ÁN¶ � � � a � a Ö � Ò� ÁN¶+³Xº�¸�¶/¸�Í¬»A±�½�±�½�Â¬´�»A¹�¸�Ý!º�¸�¶/¸Lù � È.ÇJÝL¸!°xÁ�ÁNê�¿=ÁN¶ � F � ÃÅÈ D F � a [ Ä D F � f Ë&Ý!º�¸�¶/¸ D F �et FXÖ
ß/Ð�á;ÄJÑ g t FXâ
»;½�¾ � ¹o»A³�±�¹ÎÛ
¸h¹ q # ß=È D F � a [ Ä D F � f â � q # ß � âhÒ+æ=³�¿¡Á;°x°xÁAÝ�¹L¿{¶/ÁNÍ Ú�º�¸hÁN¶Î¸�ÍöÈ.ÒÞÈ�³Xº.»A³

q # ßîÈ D F � a [ Ä D F � f â � � � # ! c � � a q # ß=È D F [ Ä D F â
»;½�¾�³oº�µ�¹�ÝL¸�º.»E·;¸c³�Á�¹�Á;°x·;¸
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±�½ � Ò � ±�½�¾.±�½�ÂÔ³oº�¸�¹�Á;°�µ�³�±xÁN½�ÁÊ¿ì³oº�±x¹�¸hÿtµ.»Ê³�±xÁN½Ô´�»;½�¼ä¸ ¾.Á�½�¸�±�½ | ßxù a °xÁ;Â�ù
â4ÁN².¸�¶�»A³�±xÁN½�¹�Ç�Ý!º�±x´CºÙ±x¹�·;¸�¶/À
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� G � ?A@ L IL�	� L ��� #

Ú�º�¸�´�»A¹�¸ � � ùÔ´�»;½Ô¼.¸�³o¶/¸�»A³�¸h¾ó¸�»Ê¹�±x°�À;Ò � ±�¶/¹�³cÁA¿�»A°x°=Ç�µ�¹�±�½�Â$Ú�º�¸hÁN¶Î¸�Í È.ÒÅÈ.Ç'ÁN½�¸�êN½�ÁAÝ�¹ q Í�Á�¾�ù9ÒzÚ�º�¸�½&Ç
¿{¶/ÁNÍIðLÁN¶/Á;°x°�»;¶/À$ÈäÒÅÄ.Ç'Ýì¸�êN½�ÁAÝ ³oº.»Ê³ � # � º.»A¹�»Ü¿{»A´h³�ÁN¶ � # � ÁÊ¿ì¾.¸hÂN¶/¸h¸cù � ! c ßxù g Ð�â�Ö;ÄäÒ�ÓÔÁN¶/¸hÁA·;¸�¶hÇ'»A¹c°xÁN½�Â
»A¹vù � � � Ç�³oº�¸�½�¸hÿ.µ.»A³�±xÁN½?ß/ÐhÉNâ�±x¹�¹�±�Í�²�°xÀ

� a~ g q � ~ � òcÍ�Á�¾�ù �
Ý!º�±x´hº�¹oº�ÁAÝ�¹�³Xº.»A³ � ~ º.»A¹�³�ÝLÁ�¾.±x¹�³�±�½�´h³�¸h±�ÂJ¸�½;·A»A°�µ�¸h¹ïß,¹�±�½�´h¸ � ±x¹c½�Á;³�¹oµ.²ä¸�¶/¹�±�½�ÂNµ�°�»;¶�âjÇ
ÁN½�¸zÁA¿+Ý!º�±x´Cº ±�¹ q
»;½�¾�±x¹c»A¹�¹�Á�´h±�»A³�¸h¾$³�Á � # � Ò
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� � ] a b �Oc ,\]�b ��f ] � , f b � a , a b ��h , b ��l [
� F � ] a b � F c ,\]�b � Ff ] � , f b � Fa , a b � Fh , b � Fl [
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� � � g � � F

ß ,\[5] â � g � � � ß , â� a ß , â [ � ß , â b4] Q ß , â� f ß , â � [
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