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�T�h� ���'���M�I�&�K�K�h�=�g�����g��� �T�Y���C�*�h� �g���C�����W�*�K�R�M�T�?��� �*�����K� ��� �
��� �1�*���^�b�b� ��� �{� �T�j��� �*�h���P� � ����� �^�*� �C�1�h� ���I�R�"�K���M�^���C�*�T�K� �"¡
¢��g� �*�B�h�b���{�b����� �&���C�"�M�I�?��� �g�3�C�£� �T�	�*���^�b�b� �?¤¥�&�P���=�g���g�h���
�{�b� �T�*���I�T�£�b�������*��� �*�¦�M���g� ��� ���K���C�§� �T�¨�C�*�T�K� �¦� �K�T���^�*�
© � �h�g���T��� �^�h� � ªB�b���K�����W�h� �¨� �T���*���^�b�b� ��� �¨� � �¦� �¨���g���*���b�¥�C�
� �T���&�T� © �R�'�T�b�g¡	�T�h� ���b�������*� �T��� ����� ��� �T�g�¦�2���^�¥�I�T�Y�T�I��� «2�
� �*���&�{�K��� ���'��� �*���C�¥� �T�¥�C�*�T�K� �g�I�T�j�g� ���K� � �*�h�b�T�2�g� ª_���2�"�h� �*�
� �T�£�*���^�b�b� ��� �B�B�j� «I�g�§�=�?�j� ���T¡¬�T�T�����K���C�*�T�g��� �	�T�g�{���a�
�����W�T� �^�<� �¦�£�g� ���K� �T��� ���£�Y�T�I�=�3�¦� �^�*���C�	�C�*�T�K� ���b�K�"�M�I�W�h�
��� «I�I� ª{���&�b�=�B���K� ��� ��� �P�*���^�b�b� �Y� �K�T�h�h�=�&���^�T� � �I�=�^�	� ���	�C�K���
� �{���h�&�C��� � �¥�g� �T�g�"¡
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¯Y°�±a²W³�´Kµg¶�·3¶�µb¸^¹R·g±Tº*»T¼�·�¶1¶?°K°�½¿¾�³ ¹ À<½�»T¼ ¹ ³ Áh¼ µ	°2Â^Ã?µb¸^¹p²�²�¸I·g¹RÄ
¹�µg¶�µb´£·^¼ ¼'°�Å*µg¶&ÆRÇj³�º*»*¶�µ£ÈbÆC·^É=É�Ê&Ë,¶�µgÁK¶�µ2²�µ^±K¹R·g¹ ³ Å*µ�°*Ì�¹ ÀTµ�ºT°K·^¼
°*Ì¥¹ ÀK³p²&¾�°2¶WÍ�³p²&¹R°�Îh±T´�·3¾�·gÏ�¹R°�½�°�Å*µ{¹ ÀTµ�°2Â^Ã?µb¸^¹p²1¹R°¦°�±Tµ
µ^±T´	°*ÌM¹ ÀTµ�¶?°K°�½¦Ê'Ð=½�·^º*³ ±Tµ�³�Ì�¾�µ�¸I°�»T¼ ´3Àh·�Å*µ�·{²W»TÌCÎa¸^³�µ^±K¹�¼ Ï
¼�°�±Tº<²W¹ ³�¸^ÍjÑ/¾�µ�¾�°�»T¼ ´�Âhµ	·�Âh¼ µ�¹R°<²�¾�µbµgÁB·^¼ ¼M¹ ÀTµ�°2Â^Ã?µb¸^¹p²�·g¹
°�±T¸bµ{ÂTÏ�ÁT»a²WÀK³ ±Tº�¹ ÀTµ�²W¹ ³�¸^Í<·^¸g¶?°T²�²&¹ ÀTµ�Òj°K°2¶�ÆRÇj³�º*»*¶�µ¦ÈbÆ�ÂhÉ=É�Ê
Ó Àh·g¹¥¹ ÀTµ¦²W¹ ³�¸^Í¨´T°*µ2²�³p²�ÁK¶?°�Å*³�´*³ ±Tº¦·	ÍK³ ±Tµ^½�·g¹ ³�¸�¸I°�±a²W¹ ¶?·g³ ±K¹
ÍKµbµgÁT³ ±Tº£¹ ÀTµ�°2Â^Ã?µb¸^¹p²�°�±�°�±Tµ�²W³�´Kµ�°*Ì1³ ¹=Ê�Ô�Ì&¸I°�»*¶�²�µ�Ñ/³ ±<¹ ÀTµ
¸I·I²�µ£¾�ÀTµg¶�µ�¹ ÀTµ�°2Â^Ã?µb¸^¹p²�·�¶�µ£¼�·�¶WºKµ�Ñ'³ ¹¥½�·gÏ�±h°�¹�Âhµ£µI·I²WÏ§°2¶
ÁK¶?·^¸^¹ ³�¸I·^¼*¹R°�Îh±T´{·1¼�·�¶WºKµ&²W¹ ³�¸^Í3·g±T´�·¥¶?°2Âa°�¹�Áa°2¾�µg¶�ÌC»T¼�µ^±h°�»Tº*À
¹R°PÁT»a²WÀ/ÊKÔP»*¶_³�´KµI·¥³p²9¹ ÀTµ^±�¹R°�´*³p²W¹ ¶W³ Â*»K¹�µ1¹ ÀTµ1½�·g±K³ ÁT»T¼�·g¹ ³R°�±&ÂTÏ
¶�µgÁh¼�·^¸^³ ±Tº&¹ ÀTµY²W¹ ³�¸^Í�¾�³ ¹ À�·�¹�µI·g½Õ°*Ìa´*³p²�¸IÄW²WÀh·�Áhµb´Y¶?°2Âa°�¹p²_ÆRÇj³�ºTÄ
»*¶�µ�ÈbÆp¸bÉ=É�ÊTÐ=±a²W¹�µI·^´3°*Ì_¹ ÀTµ�²W¹ ³�¸^ÍjÑ2¹ ÀTµY¶?°2Âa°�¹p²'³ ±�·�²W¹ ¶?·g³�º*ÀK¹a¼ ³ ±Tµ
ÌW°2¶W½�·g¹ ³R°�±�¸I°K°2Áhµg¶?·g¹ ³ Å*µb¼ Ï�ÁT»a²WÀ�¹ ÀTµ�°2Â^Ã?µb¸^¹p²�·I²M¹ ÀTµgÏ	²W³ ½�»T¼ ¹R·bÄ
±TµI°�»a²�¼ Ï�½�°�Å*µ�ÌW°2¶�¾�·�¶�´£ÆRÇj³�º*»*¶�µ�ÈbÆp´KÉ=É�Ê&Ç/°2¶¥¹ ÀK³p²�²�¸^ÀTµ^½	µ�¹R°
¾�°2¶WÍjÑj·g±*Ï£ºT·�Á�Âhµ^¹�¾�µbµ^±�¸I°�±a²�µb¸^»K¹ ³ Å*µ�¶?°2Âa°�¹p²¥³ ±£¹ ÀTµ3ÌW°2¶W½�·bÄ
¹ ³R°�±£½�»a²W¹9±h°�¹_Âhµ{¹R°K°�¾�³�´Kµ3°2¶P²?°�½	µ3°2Â^Ã?µb¸^¹p²1½�³�º*ÀK¹/Âhµ3¼�°T²W¹
¹ À*¶?°�»Tº*ÀP¹ ÀTµ1ºT·�Á�´*»*¶W³ ±Tº&¹ ÀTµ&²�¾�µbµgÁ_Ê�ÖMÀK³p²_¸I°�±T´*³ ¹ ³R°�±&¶�µb×*»K³ ¶�µ2²
»a²P¹R°B²?°*¼ Å*µ�¹�¾�°B²W»*ÂKÁK¶?°2Âh¼ µ^½£²gØ�Æ"ÈgÉ1¹R°¦¸I°�½3ÁT»K¹�µ�Àh°2¾�Ì=·�¶�·
Áa·g³ ¶�°*ÌY¸I°�±a²�µb¸^»K¹ ³ Å*µ{¶?°2Âa°�¹p²�¸I·g±<¼ ³�µ£·�Áa·�¶W¹�Ìp¶?°�½¿µI·^¸^À�°�¹ ÀTµg¶
¾�ÀK³�¼ µ�¹ ÀTµgÏÙ²W¹ ³�¼ ¼1ÁK¶�µgÅ*µ^±K¹¥¹ ÀTµB°2Â^Ã?µb¸^¹p²�Æp¾�³ ¹ À+º*³ Å*µ^±§ºKµI°�½	µIÄ
¹ ¶W³�µ2²�É'Ìp¶?°�½ÚºT°�³ ±Tº{¹ À*¶?°�»Tº*À{¹ ÀTµ�ºT·�Á/Ñ*·g±T´�ÆpÛKÉ9¹R°�²WÏK±T¸^À*¶?°�±K³�Übµ
¹ ÀTµ&¶?°2Âa°�¹p²�²?°{¹ Àh·g¹/·�²=Áhµb¸^³RÎaµb´�³ ±K¹�µg¶�Å*·^¼h°*Ì'´*³p²W¹R·g±T¸bµYÂhµ^¹�¾�µbµ^±
Ý�Þ*ß�àâá_ã?ä å.æ çBègéCä ê æ é=ë ë ì�ç�í�è"ègã?ä ê àWî¬ï�ìÕé+ä�à�çRàWéCä ðWßÕñ�ä�é=ò"ê£ó ä�ã�ô

õ é=ê ðWß�éWî"éCè�ß"æ çRàCå&ö^ã�ôMè�ß�ã�ê^÷*ò�î"ã�á_ô�à=ò"ê

¸I°�±a²�µb¸^»K¹ ³ Å*µ'¶?°2Âa°�¹p²hÂhµ�½�·g³ ±K¹R·g³ ±Tµb´&´*»*¶W³ ±TºY¹ ÀTµ¥µ^±K¹ ³ ¶�µY²�¾�µbµgÁaÄ
³ ±TºP½�°�¹ ³R°�±/Ê2øYµbÌW°2¶�µ1ºT°�³ ±TºP³ ±K¹R°PÌC»*¶W¹ ÀTµg¶/´Kµ^¹R·g³�¼pÑ^¼ µ^¹K»a²_´*³p²�¸^»a²�²
²?°�½	µ1¶�µb¼�·g¹�µb´�¾�°2¶WÍa²�Ê

(a)

(d)(c)

(b)
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ÖMÀTµ�½�·g³ ±�³�´KµI·{°*Ì¥°�»*¶1¾�°2¶WÍ�³p²¥Âa·I²�µb´£°�±	»a²W³ ±Tº	½�»T¼ ¹ ³ Áh¼ µ
¶?°2Âa°�¹p²"Ñ/Áa°T²�²W³ Âh¼ Ï<¹R°*ºKµ^¹ ÀTµg¶�¾�³ ¹ ÀB¹ ÀTµ�µ^±�Å*³ ¶?°�±K½	µ^±K¹CÑj¹R°BÌW°2¶W½
ÍK³ ±Tµ^½�·g¹ ³�¸	¸I°�±a²W¹ ¶?·g³ ±K¹�¹ Àh·g¹¥¸I·g±�¸I·�ÁT¹ »*¶�µ�){¹ ÀTµ�º*³ Å*µ^±�°2Â^Ã?µb¸^¹p²
³ ±�·�Âa°�»K±T´Kµb´�¶�µ^º*³R°�±£°*Ì�¹ ÀTµ{¾�°2¶WÍa²=Áa·^¸bµ*ÊYø1Ï¦·�ÁKÁK¶?°2ÁK¶W³R·g¹�µb¼ Ï
½�°�Å*³ ±Tº�¹ ÀTµ{¶?°2Âa°�¹p²1¾�ÀK³�¼ µ�½�·g³ ±K¹R·g³ ±K³ ±Tº£·{¸I·�ÁT¹ »*¶W³ ±Tº�ÌW°2¶W½�·bÄ
¹ ³R°�±jÑ_¹ ÀTµ�°2Â^Ã?µb¸^¹p²�¸I·g±¦Âhµ�½�°�Å*µb´£¹R°B·�´Kµ2²W³ ¶�µb´�¶�µ^º*³R°�±/Ê Ó µ
´T°�±h°�¹/±Tµbµb´�¹R°�ÍK±h°2¾¬ÁK¶�µb¸^³p²�µb¼ Ï	¾�ÀTµg¶�µ�¹ ÀTµ{°2Â^Ã?µb¸^¹p²Y·�¶�µ�Ñ*Â*»K¹
²W¹ ³�¼ ¼9¸I·g±£·^¸b¸I°�½3Áh¼ ³p²WÀ£·�´Kµ2²W³ ¶�µb´	¹ ¶?·g±a²=Áa°2¶W¹ ³ ±Tº�¹R·I²WÍ/ÊYÐ=±£°�¹ ÀTµg¶
¾�°2¶�´h²"ÑM·	¸I·�ÁT¹ »*¶W³ ±Tº<·^¸^¹ ³R°�±<ÁK¶?°�Å*³�´Kµ2²�·	½	µI·g±a²�¾�³ ¹ À�¾�ÀK³�¸^À
»K±T¸bµg¶W¹R·g³ ±K¹ Ï	³ ±�¹ ÀTµ�°2Â^Ã?µb¸^¹+* ²Y¸I°�±hÎaº*»*¶?·g¹ ³R°�±�¸I·g±£Âhµ{Àh·g±T´K¼ µb´jÊ
ÖMÀK³p²3·^¼R²?°+·^¼ ¼�°2¾{²�»a²�¹R°§¸I°�±a²W¹ ¶W»T¸^¹&·B²W³ ½3Áh¼ µ¦½�·g±K³ ÁT»T¼�·g¹ ³R°�±
Áh¼�·g±�¾�³ ¹ Àh°�»K¹T¶�µb¼ ÏK³ ±Tº�°�±�¹ ÀTµP¸I°�±K¹R·^¸^¹h´*ÏK±h·g½�³�¸2²�Ê!,�µ2²=ÁT³ ¹�µP³ ¹p²
»a²�µbÌC»T¼ ±Tµ2²�²"ÑI¹ ÀTµPÁK¶?°*¸bµ2²�²�°*Ì'¸I·�ÁT¹ »*¶W³ ±Tº3°2Â^Ã?µb¸^¹p²MÀh·I²¥²?°3Ì=·�¶'¶�µIÄ
¸bµ^³ Å*µb´&¼ ³ ¹ ¹�¼ µY·g¹ ¹�µ^±K¹ ³R°�±&³ ±P¶?°2Âa°�¹ ³�¸2²�Ê2Ð=¹*¾�·I²/³ ±K¹ ¶?°*´*»T¸bµb´1³ ±.-�È	/10

2 é=ò¥ã?ï�3Rà=ðWê�æ çTð�éCè�ê í�ä�àWî¥á_ß�à=ò¥æ êIæ çTä�à�ç�ê ä æ ðWê àWî¥ê ã¥ç�ê é=ì�á_æ ê ß"æ ò1é/ïgã�í"ò�î"àWî
ä�àCñ"æ ã�ò�ã�ó2ê ß�à/á_ã?ä å^ç ègé=ð�à54"æ 6 à�6 4�ê ß�àCä�à/æ ç*ò�ã'ê ä�é 3Rà=ðWê ã?ä ì�ê ã9ï"ä æ ò"ñMê ß�à/ã?ï�3Rà=ðWêbê ã
æ ò	7^ò"æ ê ì



¹ ÀTµP¸I°�±T¸bµgÁT¹a°*Ì_Ð=±Tµ2²�¸I·�Áa·�Âh¼ µY¯Y°�±hÎaº*»*¶?·g¹ ³R°�±��TÁa·^¸bµ�ÆRÐW¯��aÉ/¶�µIÄ
º*³R°�±jÑg³=Ê µ*Ê ÑI°�±�¹ ÀTµ1³�´KµI·Y°*Ìj¸^Àh·�¶?·^¸^¹�µg¶W³�Ü^³ ±TºP¹ ÀTµ¥¶�µ^º*³R°�±a²_°*Ì/¸I°�±hÄ
Îaº*»*¶?·g¹ ³R°�±¨²=Áa·^¸bµ	³ ±¨¾�ÀK³�¸^ÀB¹ ÀTµ£°2Â^Ã?µb¸^¹�³p²�±h°�¹�³ ½�½�°2ÂT³�¼ ³�Übµb´
Â*»K¹�³p²�¸I°�±a²W¹ ¶?·g³ ±Tµb´�¹R°<¼ ³�µ�¾�³ ¹ ÀK³ ±�·�Âa°�»K±T´Kµb´�¶�µ^º*³R°�±B°*ÌY¹ ÀTµ
Ìp¶�µbµ�¸I°�±hÎaº*»*¶?·g¹ ³R°�±	²=Áa·^¸bµ�Æ=²�µbµ.-�ÈgÛ10MÌW°2¶1²W³ ½�³�¼�·�¶�¾�°2¶WÍ�³ ±	¹ ÀTµ
¹�¾�°KÄ=Îh±TºKµg¶1¸I·I²�µbÉ�Ê�ÖMÀK³p²Y¸I°�±T¸bµgÁT¹_³p²Y»a²�µb´�³ ± -�È���0¥·I²P·�Âa·I²W³p²
ÌW°2¶¥¸I°�½3ÁT»K¹ ³ ±Tº�·�Áh¼�·g±	ÌW°2¶�½�·g±K³ ÁT»T¼�·g¹ ³ ±Tº{Áa°*¼ ÏTºT°�±h·^¼j°2Â^Ã?µb¸^¹p²
»a²W³ ±Tº3¹ À*¶�µbµ�´*³p²�¸IÄW²WÀh·�Áhµb´{¶?°2Âa°�¹p²�Ê9Ë�¼ ¹ Àh°�»Tº*À�¹ ÀTµ�¸I°�±K¹R·^¸^¹/´*ÏhÄ
±h·g½�³�¸2²1¸I·g±	Âhµ�²?·^Ì=µb¼ Ï�³�º*±h°2¶�µb´aÑ*Áa°*¼ ÏTºT°�±h·^¼/°2Â^Ã?µb¸^¹_½�°*´Kµb¼j³p²
·I²�²W»K½	µb´�·g±T´�¹ ÀTµ{¶�µ2²W»T¼ ¹ ³ ±Tº	Áh¼�·g±a²Y½�·gÏ�¸I°�±K¹R·g³ ±£½�·g±*Ï£Å*µg¶WÏ
²WÀh°2¶W¹�²W¹�µgÁj²�Âhµb¸I·g»a²�µ<¹ ÀTµ<ÐW¯��Ù¶�µ^º*³R°�±+³p²�°*ÌC¹�µ^±âÅ*µg¶WÏ ²W½�·^¼ ¼
´*»TµP¹R°3¹ ÀTµ�¸I°�½3ÁT»K¹R·g¹ ³R°�±{¹ Àh·g¹j¹R·gÍKµ2²�³ ±K¹R°�·^¸b¸I°�»K±K¹j°�±T¼ Ï�¹ À*¶�µbµ
¸^Àh°T²�µ^±�µb´KºKµ2²�Ê<ÖMÀTµ�ÐW¯��§³p²�´KµIÎh±Tµb´<³ ±�¹ ÀTµ�¸I°�½3ÂT³ ±Tµb´B°2ÂaÄ
Ã?µb¸^¹ ��¶?°2Âa°�¹I¸I°�±hÎaº*»*¶?·g¹ ³R°�±P²=Áa·^¸bµ�¾�ÀK³�¼ µ¥°�»*¶a¸I·�ÁT¹ »*¶W³ ±Tº1¸I°�±T¸bµgÁT¹
³p²9ÁT»*¶�µb¼ Ï{´Kµg¶W³ Å*µb´�³ ±{¹ ÀTµ&¾�°2¶WÍa²=Áa·^¸bµ&°*Ì/¹ ÀTµ�°2Â^Ã?µb¸^¹=Ê�ÖMÀK³p²M´*³�ÌWÄ
Ì=µg¶�µ^±T¸bµY³ ±3ÌW°�»K±T´T·g¹ ³R°�±�¶�µ2²W»T¼ ¹p²M³ ±�·&½�»T¸^À�²W³ ½3Áh¼ µg¶M¸I·�ÁT¹ »*¶W³ ±Tº
¸I°�±T´*³ ¹ ³R°�±�¹ Àh·g±{¹ Àh·g¹j°*Ì/ÐW¯���·g±T´�·^¼ ¼�°2¾{²'¹ ÀTµPµ^±K¹ ³ ¶�µ1Âa°�»K±T´T·�¶WÏ
°*Ì/¹ ÀTµP°2Â^Ã?µb¸^¹T¹R°�ÂhµY¹R·gÍKµ^±{³ ±K¹R°{·^¸b¸I°�»K±K¹=Ê
ÔP»*¶P·�ÁKÁK¶?°K·^¸^À�¹R°�¹ ¶?·g±a²=Áa°2¶W¹ ³ ±Tº£°2Â^Ã?µb¸^¹p²&·�ÁKÁh¼ ³�µ2²&¸I°K°2Áhµg¶?·bÄ

¹ ³ Å*µ1ÁT»a²WÀK³ ±Tº�ÂTÏ3·Y¹�µI·g½�°*Ìj¶?°2Âa°�¹p²�ÊKÐ=±3·^´K´*³ ¹ ³R°�±{¹R°�¹ ÀTµ&´Kµ2²W³ ¶�µ
¹R°&¸I·�ÁT¹ »*¶�µM½�»T¼ ¹ ³ Áh¼ µ¥°2Â^Ã?µb¸^¹p²"Ñ"¹ ÀTµ�½�°�¹ ³ Å*·g¹ ³R°�±&¸I°�½	µ2²jÌp¶?°�½ ¹ ÀTµ
´*³�ÌCÎa¸^»T¼ ¹ Ï�³ ±�Àh·g±T´K¼ ³ ±Tº�·g±�°2Â^Ã?µb¸^¹_¾�ÀTµ^±	³ ¹_³p²¥¹R°K°�¼�·�¶WºKµ�¹R°�Âhµ
º�¶?·I²=Áhµb´3ÂTÏ�·�²W³ ±TºK¼ µ�¶?°2Âa°�¹CÑh°2¶1¾�ÀTµ^±	¹ ÀTµ�·�Å*·g³�¼�·�Âh¼ µ�¶?°2Âa°�¹/³p²
±h°�¹jµb×*»K³ ÁKÁhµb´�¾�³ ¹ À�º�¶?·I²=ÁT³ ±Tº�¸I·�Áa·�ÂT³�¼ ³ ¹ ÏKÊjÐ=±hÒh»Tµ^±T¸bµb´�ÂTÏ -���0�Ñ
ÁT»a²WÀK³ ±Tº¦Àh·I²�Âhµbµ^±<¶�µb¸I°*º*±K³�Übµb´<·I²�·	»a²�µbÌC»T¼MÁK¶?°*¸bµ2²�²�³ ±§°2ÂaÄ
Ã?µb¸^¹j½�·g±K³ ÁT»T¼�·g¹ ³R°�± -�ÈbÑ	�aÑ�
10?Ê/ÖMÀTµ�¸I°�½�½�°�±3·�ÁKÁK¶?°K·^¸^À3°*Ì9¹ ÀTµ
¾�°2¶WÍa²'¶�µb¼ Ï	°�±3¹ ÀTµ�¯Y°�»T¼�°�½3Â�Ìp¶W³�¸^¹ ³R°�±3½�°*´Kµb¼a·g±T´�¹ ÀTµ�×*»h·I²W³RÄ
²W¹R·g¹ ³�¸�·I²�²W»K½3ÁT¹ ³R°�±/Ê&ø&·I²�µb´¦°�±�¸I°�±K¹R·^¸^¹9´*ÏK±h·g½�³�¸2²¥½�°*´Kµb¼ ³ ±Tº
¾�ÀK³�¸^À�³p²P·�ÁK¶W³R°2¶W³_»K±�Å*µg¶W³RÎj·�Âh¼ µ�Ñ*¹ ÀTµ3·I²�²W»K½3ÁT¹ ³R°�±£¼ ³ ½�³ ¹p²Y½�°KÄ
¹ ³R°�±<°*Ì1¹ ÀTµ�ÁT»a²WÀTµg¶1¹R°�Âhµ�²�¼�°2¾�µ^±h°�»Tº*À�¹ Àh·g¹M³ ±Tµg¶W¹ ³R·^¼MÌW°2¶�¸bµ2²
¸I·g±	Âhµ�³�º*±h°2¶�µb´	·g±T´3¶�µb×*»K³ ¶�µ2²�¹ Àh·g¹_¹ ÀTµ�¸I°�±K¹R·^¸^¹jÂhµ^¹�¾�µbµ^±	¹ ÀTµ
ÁT»a²WÀTµg¶9·g±T´�¹ ÀTµ&°2Â^Ã?µb¸^¹*ÂhµY½�·g³ ±K¹R·g³ ±Tµb´�´*»*¶W³ ±Tº�¹ ÀTµYµ^±K¹ ³ ¶�µ1½�·bÄ
±K³ ÁT»T¼�·g¹ ³R°�±/Ê2Ë1Å*°�³�´*³ ±Tº�¹ ÀTµ2²�µ�²WÀh°2¶W¹�¸I°�½�³ ±Tºh²"Ñ^°�»*¶'·�ÁKÁK¶?°K·^¸^À�¹R°
°2Â^Ã?µb¸^¹�½�·g±K³ ÁT»T¼�·g¹ ³R°�±1ÂTÏ*Áa·I²�²�µ2²j¹ ÀTµ�±Tµbµb´�ÌW°2¶j¸I°�±K¹R·^¸^¹*´*ÏK±h·g½�Ä
³�¸2²P½�°*´Kµb¼ ³ ±Tº�ÂTÏ�¹R·gÍK³ ±Tº<·^´KÅ*·g±K¹R·^ºKµ3°*Ì1¹ ÀTµ	·�ÂT³�¼ ³ ¹ Ï¦¹R°�ÍK³ ±TµIÄ
½�·g¹ ³�¸I·^¼ ¼ Ï<ÁK¶�µgÅ*µ^±K¹M¹ ÀTµ�°2Â^Ã?µb¸^¹¥Ìp¶?°�½ µ2²�¸I·�ÁT³ ±TºjÊ¦ÖMÀK³p²�³p²{·^¸IÄ
¸I°�½3Áh¼ ³p²WÀTµb´�ÂTÏ�¸I°�½3ÁT»K¹ ³ ±Tº�¹ ¶?·=Ã?µb¸^¹R°2¶W³�µ2²Y°*Ì¥¹ ÀTµ�¶?°2Âa°�¹p²&²W»T¸^À
¹ Àh·g¹'¹ ÀTµ�¸I°2¶=¶�µ2²=Áa°�±T´*³ ±Tº�ÌW°2¶W½�·g¹ ³R°�±£¸I·g±¦·^¼ ¾�·gÏa²P¸I·�ÁT¹ »*¶�µ�¹ ÀTµ
°2Â^Ã?µb¸^¹�ÆC·I²Y³�Ì¥¹ ÀTµ3°2Â^Ã?µb¸^¹9³p²Y¹ ¶?·g±a²=Áa°2¶W¹�µb´	³ ±<·�½�°�Å*³ ±Tº�¸I·^ºKµbÉ�Ê
ÖMÀTµ�°�Å*µg¶?·^¼ ¼a³�´KµI·�³p²P²W³ ½�³�¼�·�¶¥¹R°�¹ Àh·g¹'°*Ì�-�È���0�µ
�T¸bµgÁT¹/¹ Àh·g¹'°�»*¶
·�ÁKÁK¶?°K·^¸^À&¸I·g±PÀh·g±T´K¼ µM½�»T¼ ¹ ³ Áh¼ µ¥°2Â^Ã?µb¸^¹p²"Ñg¸I·g±�·�ÁKÁh¼ Ï&¹R°P°2Â^Ã?µb¸^¹p²
°�¹ ÀTµg¶_¹ Àh·g±�Áa°*¼ ÏTºT°�±a²9·g±T´�µ
�K¹ ¶?·�¶?°2Âa°�¹p²9½�·gÏ�Âhµ&µI·I²W³�¼ Ï3·^´K´Kµb´
¹R°{·Y½�·g±K³ ÁT»T¼�·g¹ ³R°�±�¹R·I²WÍ�ÌW°2¶9³ ½3ÁK¶?°�Å*³ ±TºP¹ ÀTµY¶?°2Â*»a²W¹ ±Tµ2²�²�Ê
� µb¸bµ^±K¹�¼ Ï*Ña¹ ÀTµg¶�µ{Àh·�Å*µ�Âhµbµ^±¦·�Ì=µg¾Ú¾�°2¶WÍa²P·^´K´�¶�µ2²�²W³ ±Tº	¹ ÀTµ

ÁK¶?°2Âh¼ µ^½�°*Ì/½�·g±K³ ÁT»T¼�·g¹ ³ ±Tº�½�»T¼ ¹ ³ Áh¼ µP°2Â^Ã?µb¸^¹p²�ÊKË�±3µ
�h·g½3Áh¼ µ1³p²
¹ ÀTµ3´*³p²W¹ ¶W³ Â*»K¹�µb´	½�·g±K³ ÁT»T¼�·g¹ ³R°�±£°*Ì¥½�»T¼ ¹ ³ Áh¼ µ3°2Â^Ã?µb¸^¹p²1³ ±B²W½�·^¼ ¼
²�¸I·^¼ µ�»a²W³ ±Tº�·�Å*³ ÂK¶?·g¹ ³ ±Tº�Áh¼�·g¹�µ	²WÀh°2¾�±�³ ± -�ÈKÈ(0?Ê�Ë�±h°�¹ ÀTµg¶¥³ ±hÄ
¹�µg¶�µ2²W¹ ³ ±Tº�µ
�h·g½3Áh¼ µ&³p²¥º*³ Å*µ^±3³ ± -���0M¾�ÀTµg¶�µ&Âa°	�Kµ2²�·�¶�µ�½�·g±K³ ÁaÄ
»T¼�·g¹�µb´�ÂTÏ�¾P¶?·�ÁKÁT³ ±Tº�¶?°2Áhµ2²�·�¶?°�»K±T´�¹ ÀTµ^½¦ÊjÖMÀK³p²�¾�°2¶WÍ	²WÀh°2¾{²
·�¾�·gÏ�¹R°3¹R·gÍKµ�·^´KÅ*·g±K¹R·^ºKµ�°*Ì'¹ ÀTµ�¸I·�ÁT¹ »*¶W³ ±Tº3¸I°�±a²W¹ ¶?·g³ ±K¹/·g»K¹R°KÄ
½�·g¹ ³�¸I·^¼ ¼ Ï�ÁK¶?°�Å*³�´Kµb´&ÂTÏ{¹ ÀTµ&¾P¶?·�ÁKÁT³ ±Tº�ÁK¶?°�¹R°*¸I°*¼K°*Ì9·1¶?°2Áhµ*Ê
ÖMÀTµ�¶�µ^½�·g³ ±T´Kµg¶_°*Ìa¹ ÀTµ¥Áa·�Áhµg¶j³p²M°2¶WºT·g±K³�Übµb´�·I²9ÌW°*¼ ¼�°2¾{²�Ê Ó µ

Âhµ^º*³ ±PÂTÏ�¸I°�±a²W³�´Kµg¶W³ ±Tº�·�Âa·I²W³�¸1ÍK³ ±Tµ^½�·g¹ ³�¸¥¸I°�±a²W¹ ¶?·g³ ±K¹*¹ Àh·g¹K¸I·g±

Âhµ1¸g¶�µI·g¹�µb´�ÂTÏ�¹�¾�°�¶?°2Âa°�¹p²�Ê2Ð=±�Áa·�¶W¹ ³�¸^»T¼�·�¶�Ñ^¾�µ¥ÁK¶�µ2²�µ^±K¹*³ ±��aµb¸IÄ
¹ ³R°�±�Û{·&²W»TÌCÎa¸^³�µ^±K¹K¸I°�±T´*³ ¹ ³R°�±�º*»h·�¶?·g±K¹�µbµ^³ ±Tº&¹ Àh·g¹K¹�¾�°PÁa°�³ ±K¹�µb´
¶?°2Âa°�¹p²{¸I·g±+ÌW°2¶W½ ·¦ºT·�Á+ÌW°2¶�¾�ÀK³�¸^À§¹ ÀTµ¦º*³ Å*µ^±+°2Â^Ã?µb¸^¹&¸I·g±hÄ
±h°�¹aÁa·I²�²�¹ À*¶?°�»Tº*À3¾�³ ¹ Àh°�»K¹/¸I°*¼ ¼ ³�´*³ ±Tº3¾�³ ¹ À	¹ ÀTµP¶?°2Âa°�¹p²�Ê'ÖMÀTµ^±
³ ±��aµb¸^¹ ³R°�±��TÑ9¹ ÀK³p²�¸I°�±T´*³ ¹ ³R°�±¦³p²�»a²�µb´<ÌW°2¶�·�¶=¶?·g±Tº*³ ±Tº£½�»T¼ ¹ ³RÄ
Áh¼ µ�¶?°2Âa°�¹p²�³ ±�·�¸I·�ÁT¹ »*¶W³ ±Tº�ÌW°2¶W½�·g¹ ³R°�±	º*»h·�¶?·g±K¹�µbµ^³ ±Tº�¹ Àh·g¹_¹ ÀTµ
º*³ Å*µ^±�²�µ^¹9°*Ì�°2Â^Ã?µb¸^¹p²1²W»*¶=¶?°�»K±T´Kµb´�³ ±	¹ ÀTµ�ÌW°2¶W½�·g¹ ³R°�±�·�¶�µ�¸I°�±hÄ
²W¹ ¶?·g³ ±Tµb´P³ ±{·�Âa°�»K±T´Kµb´Y¶�µ^º*³R°�±�°*Ìa¹ ÀTµ1¾�°2¶WÍa²=Áa·^¸bµ*ÊIÖ/¶?·g±a²=Áa°2¶W¹RÄ
³ ±Tº	½�»T¼ ¹ ³ Áh¼ µ3°2Â^Ã?µb¸^¹p²1¹ ÀTµ^±�¶?°�»Tº*ÀT¼ Ï£·g½�°�»K±K¹p²¥¹R°£¸I°�½3ÁT»K¹ ³ ±Tº
Àh°2¾ ¹R°�½�°�Å*µ&¹ ÀTµ�¸I·�ÁT¹ »*¶W³ ±Tº{ÌW°2¶W½�·g¹ ³R°�±�¹R°3·�´Kµ2²W³ ¶�µb´�¶�µ^º*³R°�±/Ê
Ó µ&ÁK¶�µ2²�µ^±K¹T¹ ÀTµY¶�µ2²W»T¼ ¹p²MÌp¶?°�½�²?°�½	µ�²W³ ½�»T¼�·g¹ ³R°�±�µ
�*Áhµg¶W³ ½	µ^±K¹p²
³ ±��aµb¸^¹ ³R°�±�/3·g±T´�Îh±h·^¼ ¼ Ï{¹ ÀTµ&¸I°�±T¸b¼ »a²W³R°�±�³ ±��aµb¸^¹ ³R°�±��aÊ
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Ð=±§¹ ÀK³p²	²�µb¸^¹ ³R°�±jÑ¥¾�µ�ÁK¶�µ2²�µ^±K¹�²?°�½	µ�Âa·^¸^ÍTº�¶?°�»K±T´�°�±â·B²W»TÌWÄ
Îa¸^³�µ^±K¹�¸I°�±T´*³ ¹ ³R°�±¦ÌW°2¶P¸I·�ÁT¹ »*¶W³ ±Tº�·g±�°2Â^Ã?µb¸^¹=Ê�ÖMÀTµ�ÌW°*¼ ¼�°2¾�³ ±Tº
¸I°�±K¹�µ^±K¹K³p²'½�·g³ ±T¼ Ï�·^ÌC¹�µg¶M°�»*¶/ÁK¶�µgÅ*³R°�»a²9¾�°2¶WÍ{³ ± -���0?Ê
Öa¾�°�¶?°2Âa°�¹p²¥ÌW°2¶W½�·g±�³ ½3Áa·I²�²?·�Âh¼ µ�ºT·�Á£ÌW°2¶1·�º*³ Å*µ^±�°2Â^Ã?µb¸^¹

³�ÌM¹ ÀTµg¶�µ�µ
�K³p²W¹p²�±h°3¹ ¶?·=Ã?µb¸^¹R°2¶WÏ	°*ÌM¹ ÀTµ�°2Â^Ã?µb¸^¹/¹ Àh·g¹_¸I·g±3ÂK¶W³ ±Tº3³ ¹
¹ À*¶?°�»Tº*À&¹ ÀTµ¥ºT·�Á�¾�³ ¹ Àh°�»K¹*¸I°*¼ ¼ ³�´*³ ±TºP¾�³ ¹ À�¹ ÀTµ�¶?°2Âa°�¹p²�Ê���µ^½�½�·
ÈIÑI¾�ÀK³�¸^À{³p²M¹ ÀTµ&½�·g³ ±�ÌW°�»K±T´T·g¹ ³R°�±{°*Ì/¹ ÀTµP¾�°2¶WÍ{³ ±�¹ ÀK³p²9Áa·�Áhµg¶�Ñ
²W¹R·g¹�µ2²M¹ Àh·g¹h¹�¾�°�Áa°�³ ±K¹�µb´�¶?°2Âa°�¹p²'ÌW°2¶W½Ú·g±�³ ½3Áa·I²�²?·�Âh¼ µ&ºT·�Á3ÌW°2¶
·{¸I°�±�Å*µ
�£°2Â^Ã?µb¸^¹9¾�ÀTµ^±£¹ ÀTµ�´*³p²W¹R·g±T¸bµ�Âhµ^¹�¾�µbµ^±�¹ ÀTµ�¶?°2Âa°�¹p²1³p²
²W½�·^¼ ¼ µg¶¥¹ Àh·g±£¹ ÀTµ �P� �T� � °*Ì�¹ ÀTµ3°2Â^Ã?µb¸^¹MÆpÌW°2¶W½�·^¼ ¼ Ï�´KµIÎh±Tµb´	³ ±
�aµb¸^¹ ³R°�±�ÛjÊ�ÈgÉ�ÊKÖMÀTµ^±{³ ±��aµb¸^¹ ³R°�±�ÛjÊ ÛaÑI¾�µ�µ
�K¹�µ^±T´���µ^½�½�·�È1¹R°
´Kµg¶W³ Å*µ���µ^½�½�·�Û�¾�ÀK³�¸^À�´Kµ2²�¸g¶W³ Âhµ2²_·Y²W»TÌCÎa¸^³�µ^±K¹*¸I°�±T´*³ ¹ ³R°�±PÌW°2¶
¹�¾�°�Áa°�³ ±K¹�µb´�¶?°2Âa°�¹p²'¹R°�ÌW°2¶W½Ú·g±3³ ½3Áa·I²�²?·�Âh¼ µPºT·�Á3ÌW°2¶�·Pº*³ Å*µ^±
±h°�±T¸I°�±�Å*µ
��°2Â^Ã?µb¸^¹=Ê

 �!#"%$�&('�)+*�*�,�-/.+01)324.6587+,:93;3<�=:,?>A@
��µ^¹T»a²'¸I°�±a²W³�´Kµg¶M·Y¸I°�±�Å*µ
�{°2Â^Ã?µb¸^¹?B{Ê
CEDGF�HJI � ILK:H1MON �T�'��P�QK�^�{�T��� �g�h� �T��� ���{�C� B ¤T� �T�/�'�h�W�h� � �I�*�g�a�
«I�I� �"�SRUT�VAW�� ���T� P1�h�^�£� ���T�����'�h� �P�C�3� �T�3�I� �����g���*�'�h�W�h� � �I�
� � �h�g�¥�g�*�g��� �K�T�j� �T�P�*�*�j� �P�T�b� �&�b�g�	� �T��� � �h�g�Y�*�T�3� �T�XQT�p�YQT� �
� ��V3�*�T�3� �T���=�?�j� ���3�T�T�2�T�T�^�{�Iª3� �T��� �&�	� � �h�g�Y�b���h� �h� �K�Y� �T�
�b����«I�ZQ��*���^�b�b� B\[ ���b� N � �j�K�=�^]:_W¡a`�� ���2¤¥� �b�+bAc�d�e )gfhji k
�T�Y�9�2�2�h�b��� ���������K��� �*���*���*�*�j� �XV3� ��� �T�1�"�T�T�?� �g���T�h� ��� �*�h�b�
�T�b� �&�b�g��� �T�P� �&���'�h�W�h� � �I�T� � �h�g�¥�C��� �T�&�g��«I�I� �"�lRUT�VAW�¡
Ó µ�ÌW°*¼ ¼�°2¾ - /!09¹R°3¸I·^¼ ¼ bAc ·I²�¹ ÀTµ�´*³R·g½	µ^¹�µg¶�ÌC»K±T¸^¹ ³R°�±/ÊjÐ=±3¹ Àh·g¹
Áa·�Áhµg¶�Ñ�¹ ÀTµ<´*³R·g½	µ^¹�µg¶{ÌC»K±T¸^¹ ³R°�±¨³p²3»a²�µb´§ÌW°2¶�¸I°�½3ÁT»K¹ ³ ±Tº�¹ ÀTµ
²�×*»TµbµbÜbµYÌC»K±T¸^¹ ³R°�±{ÌW°2¶M°2¶W³�µ^±K¹R·g¹ ³R°�±�Áh¼�·g±K±K³ ±Tº{°*ÌjÁa°*¼ ÏTºT°�±a²_»a²?Ä
³ ±Tº3·�Ìp¶W³�¸^¹ ³R°�±T¼ µ2²�²�º�¶W³ ÁKÁhµg¶'¾�³ ¹ Àh°�»K¹_²�µ^±a²?°2¶�²�ÊjÖMÀTµ&Áa·�Áhµg¶�·^¼R²?°
ÁK¶�µ2²�µ^±K¹p²�·g±�m T�n�W ·^¼ ºT°2¶W³ ¹ ÀK½¿ÌW°2¶�¸I°�½3ÁT»K¹ ³ ±Tº£¹ ÀTµ�´*³R·g½	µ^¹�µg¶
ÌC»K±T¸^¹ ³R°�±{°*Ì n ÄCºT°�±�Îaº*»*¶�µ2²�Ê
ÖMÀTµ&ÌW°*¼ ¼�°2¾�³ ±Tº�´KµIÎh±K³ ¹ ³R°�±�ÌW°2¶W½�·^¼ ¼ Ï�´KµIÎh±TµY¹ ÀTµP¾�³�´*¹ À�°*Ì9·

¸I°�±�Å*µ
��°2Â^Ã?µb¸^¹=Ê
CEDGF�HJI � ILK:H�o �T�T�P�P� �T� ���C� B ¤j�T�g�h�K� �^�3�T�I�=�^�=�I� �I�¥�Iª�p�¤'� �
� �T����� �a� ���2� �C�Y� �T�¥�h� �*�{�b� �I���2�2�h�b��� ���EbAc+T�VAW^�I�T�9�h� �2�*�*�j� �g�
V1qre ) ¡
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ÖMÀTµ�ÌW°*¼ ¼�°2¾�³ ±Tº£¼ µ^½�½�·�³p²P¹ ÀTµ3ÍKµgÏ¦ÌW°�»K±T´T·g¹ ³R°�±¦°*Ì1¹ ÀTµ�¾�°2¶WÍ
ÁK¶�µ2²�µ^±K¹�µb´�ÀTµg¶�µ*Ê���µ^¹M»a²&³ ½�·^º*³ ±Tµ�¹�¾�°�¶?°K°�½£²�²�µgÁa·�¶?·g¹�µb´	ÂTÏ
·g±�³ ±hÎh±K³ ¹�µb¼ Ï�¼�°�±Tº¦²W¹ ¶?·g³�º*ÀK¹M¾�·^¼ ¼'¾�³ ¹ À<°�±Tµ3°2Áhµ^±�´T°K°2¶WÊ�ÖMÀTµ
¼ µ^½�½�·	µ2²�²�µ^±K¹ ³R·^¼ ¼ Ï§²W¹R·g¹�µ2²�¹ Àh·g¹1·	¸I°�±�Å*µ
�B°2Â^Ã?µb¸^¹¥¸I·g±K±h°�¹�ºT°
Ìp¶?°�½.°�±Tµ�¶?°K°�½¬¹R°&¹ ÀTµY°�¹ ÀTµg¶a³�Ìa¹ ÀTµ¥´T°K°2¶a³p²/±h·�¶=¶?°2¾�µg¶h¹ Àh·g±�¹ ÀTµ
¾�³�´*¹ À�°*Ìj¹ ÀTµ&°2Â^Ã?µb¸^¹=Ê*ÖMÀTµ&°2Áhµ^±�´T°K°2¶_ÌW°2¶W½,·YºT·�Á��^³ ½�·^º*³ ±K³ ±Tº
¹ Àh·g¹/¹�¾�°{Áa°�³ ±K¹�µb´{¶?°2Âa°�¹p²¥·�¶�µPÁh¼�·^¸bµb´	·g¹/¹ ÀTµPÂa°�»K±T´T·�¶WÏ�°*Ì'¹ ÀTµ
ºT·�Á	Æ! ) ·g±T´" �#&³ ±�Çj³�º*»*¶�µ���É?ÑI¹ ÀTµP¼ µ^½�½�·P·^¼ ¼�°2¾{²'»a²M¹R°{¸I°�±hÄ¸b¼ »T´KµY¹ Àh·g¹a¹ ÀTµ&¹�¾�°�Áa°�³ ±K¹�µb´�¶?°2Âa°�¹p²MÌW°2¶W½Ú·g±{³ ½3Áa·I²�²?·�Âh¼ µPºT·�Á
¾�ÀTµ^±	¹ ÀTµ�´*³p²W¹R·g±T¸bµ�Âhµ^¹�¾�µbµ^±	¹ ÀTµ�¶?°2Âa°�¹p²�³p²P²W½�·^¼ ¼ µg¶�¹ Àh·g±	¹ ÀTµ
¾�³�´*¹ À	°*Ì9¹ ÀTµ�¸I°�±�Å*µ
�3°2Â^Ã?µb¸^¹=Ê/Ë�ÁK¶?°K°*Ì'°*Ì9¹ ÀTµ�¼ µ^½�½�·P¸I·g±�Âhµ
ÌW°�»K±T´�³ ± -���0?ÊaÖMÀTµYÁK¶?°K°*Ìa¶�µb¼ ³�µ2²MÀTµI·�Å*³�¼ Ï�°�±3¸I°�±�Å*µ
�K³ ¹ Ï{°*Ì_¹ ÀTµ
°2Â^Ã?µb¸^¹=ÊMÐ=¹/¹ ¶?·^¸bµ2²�¹ ÀTµ�¹�¾�°3³ ±T¾�·�¶�´3±h°2¶W½�·^¼R²�·g¹_¹ ÀTµ�¹�¾�°3³ ±K¹�µg¶WÄ
²�µb¸^¹ ³R°�±�Áa°�³ ±K¹p²�Âhµ^¹�¾�µbµ^±�¹ ÀTµ�°2Â^Ã?µb¸^¹+* ²�Âa°�»K±T´T·�¶WÏ�·g±T´�·{Î?�Kµb´
Å*µg¶W¹ ³�¸I·^¼T¼ ³ ±Tµ�·I²'¹ ÀTµ�°2Â^Ã?µb¸^¹T½�°�Å*µ2²'Ìp¶?°�½Ú°�±Tµ�²W³�´Kµ�°*Ì_¹ ÀTµP¼ ³ ±Tµ
¹R°£¹ ÀTµ	°�¹ ÀTµg¶WÊ�ÖMÀTµ{ÁK¶?°K°*Ì&²WÀh°2¾{²Y¹ Àh·g¹M±h°£½�·g¹ ¹�µg¶&¾�ÀK³�¸^À�¹ ¶?·bÄ
Ã?µb¸^¹R°2¶WÏ�³p²�¸^Àh°T²�µ^±jÑI¹ ÀTµ�°2Â^Ã?µb¸^¹/·^¼ ¾�·gÏa²"Ñ*·g¹/·P¸bµg¶W¹R·g³ ±3½�°�½	µ^±K¹CÑ
³ ±K¹�µg¶�²�µb¸^¹p²'¹ ÀTµPÅ*µg¶W¹ ³�¸I·^¼T¼ ³ ±Tµ&³ ±�·�²�µ^º*½	µ^±K¹T¹ Àh·g¹h³p²M±h°�¹j²W½�·^¼ ¼ µg¶
¹ Àh·g±{¹ ÀTµ&¾�³�´*¹ À3°*Ì/¹ ÀTµP°2Â^Ã?µb¸^¹=Ê

$XD&%'% � M)( �b�+* �T���¦«I�I�?��� �^�h�M� � �h�{�P� � �<���h���Ù�C��� �g�*�a� �
bK¡ i ��b-, p�¤M�h�£���W���^�b�b� �T�pª£�^�*�¦�h��� �*�<� �T�3�b����«I�ZQ£�*���^�b�b�
B �2�C���,�T�I� �*���g�h��� �=�I� ª�� �£���h�P�K�h� ����� �*�h���b������� �b� �I� ª3� �	� �T�
�K� �T�I���P� � �T�T�*���b�T� � � �h� �*�B�P� � �.* [ � �T��� �&�B�K�h� ����� �*�h�g���h�=�
���=�'�h�W�T� �^���Iª{� �T�P� � �h�Y�g���K�M�T�?��� �*�/*"0_���b� N � �j�K�=�21 [ ��_#_W¡

p

2
p

d<W

G

L
B

1

W

Çj³�º*»*¶�µU�aØ � "���ú	��
���
��2ü�� 
�úgý43*ý����¥ü ý � "�� � � � ��"��5� � ��� �?ý�� �45��9þ��%�����
 �5� �6�

 �!  $�&('�)+*�*�,�-/.+01).7�.65�>?.6587+,:93;3<�=:,?>A@
ÖMÀTµ{´*³p²�¸^»a²�²W³R°�±£»*Á£¹R°	¹ ÀK³p²1Áa°�³ ±K¹_Àh·I²¥Âhµbµ^±�¸I°�±T¸bµg¶W±Tµb´	°�±T¼ Ï
¾�³ ¹ À�¸I°�±�Å*µ
�£°2Â^Ã?µb¸^¹p²�ÊPÐ=±£¹ ÀTµ3ÌW°*¼ ¼�°2¾�³ ±Tº	¼ µ^½�½�·2Ña¾�µ3º*³ Å*µ�·
²W»TÌCÎa¸^³�µ^±K¹j¸I°�±T´*³ ¹ ³R°�±3ÌW°2¶M¹�¾�°{¶?°2Âa°�¹p²M¹R°3ÌW°2¶W½�·g±�³ ½3Áa·I²�²?·�Âh¼ µ
ºT·�Á�ÌW°2¶j·M±h°�±T¸I°�±�Å*µ
�&°2Â^Ã?µb¸^¹=Ê2ÖMÀK³p²j¼ µ^½�½�·�²W¹ ¶?·g³�º*ÀK¹�ÌW°2¶�¾�·�¶�´K¼ Ï
µ
�K¹�µ^±T´h²���µ^½�½�·{È¥»a²W³ ±Tº{·g±{³ ±K¹ »K³ ¹ ³ Å*µYÌ=·^¸^¹K¹ Àh·g¹h¾�ÀTµ^±�Áa·�¶W¹a°*Ì
·&¶W³�º*³�´	°2Â^Ã?µb¸^¹j¸I·g±K±h°�¹jºT°�¹ À*¶?°�»Tº*À�·�ºT·�Á/Ñ�±Tµ^³ ¹ ÀTµg¶M¹ ÀTµ�¾�Àh°*¼ µ
°2Â^Ã?µb¸^¹T¸I·g±/Ê
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«I�ZQ��g���*���b� B ¡_�^�&���M�T� �h� �^���C�*�T�K� �I�I�T�W�¬�*��� ���'�*���"�K�h� ���h���
�I�T��9��Y�T�g��� �T�&�h� ��� �*�h�b�Y�T�b� �&�b�g��� �T�g�Õ� �¥�����h� � �I��� �K�*��p
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Öj°�ÌW°2¶W½,·g±�³ ½3Áa·I²�²?·�Âh¼ µ1ºT·�Á�·^¸b¸I°2¶�´*³ ±Tº&¹R°a��µ^½�½�·¥Û�ÌW°2¶9·
±h°�±T¸I°�±�Å*µ
�&°2Â^Ã?µb¸^¹CÑ^·¥¸I°�±�Å*µ
��²W»*Âj²�µ^¹T°*Ìh¹ ÀTµY°2Â^Ã?µb¸^¹�³p²/±Tµbµb´Kµb´jÊ
Ð=±�¹ ÀTµ�ÌW°*¼ ¼�°2¾�³ ±TºaÑ�¾�µ�´Kµ2²�¸g¶W³ Âhµ�Àh°2¾Õ·�¸I°�±�Å*µ
�	²W»*Âj²�µ^¹_¸I°�»T¼ ´
Âhµ�°2ÂT¹R·g³ ±Tµb´jÊ<;{°�¹�µ&ÀTµg¶�µ&¹ Àh·g¹h¹ ÀTµP¼ µ^½�½�·YÀh°*¼ ´h²MÌW°2¶M·g±*Ï�¸I°�±hÄ
Å*µ
�£²W»*Âj²�µ^¹/Â*»K¹/³ ¹_³p²Y´Kµ2²W³ ¶?·�Âh¼ µ�¹R°�Àh·�Å*µ{·�²W»*Âj²�µ^¹_¾�³ ¹ À£¼�·�¶WºKµg¶
¾�³�´*¹ À3ÆR¹R°�½�·
�K³ ½�³�ÜbµY¹ ÀTµ&´*³p²W¹R·g±T¸bµ1Âhµ^¹�¾�µbµ^±�¹ ÀTµ1¶?°2Âa°�¹p²�É�Ê
Öj°<Îh±T´<·	¸I°�±�Å*µ
�<²W»*Âj²�µ^¹1°*Ì&·g±�°2Â^Ã?µb¸^¹CÑ'ÎT¶�²W¹�¾�µ£Îh±T´B·g±

³ ±K±Tµg¶�Áa°*¼ ÏTºT°�±h·^¼�·�ÁKÁK¶?°	�K³ ½�·g¹ ³R°�±�°*ÌP¹ ÀTµ¦°2Â^Ã?µb¸^¹=Ê+Ë�±�³ ±K±Tµg¶
Áa°*¼ ÏTºT°�±h·^¼M·�ÁKÁK¶?°	�K³ ½�·g¹ ³R°�±B°*Ì�·	º*³ Å*µ^±�Îaº*»*¶�µ	³p²{·�Áa°*¼ ÏTºT°�±
¹ Àh·g¹P³p²�¸I°�½3Áh¼ µ^¹�µb¼ Ï+³ ±a²W³�´Kµ�ÑP·g±T´Ù·�ÁKÁK¶?°	�K³ ½�·g¹�µ2²�¹ ÀTµ¨Îaº*»*¶�µ*Ê
ÖMÀTµ�³ ±K±Tµg¶�Áa°*¼ ÏTºT°�±h·^¼�·�ÁKÁK¶?°	�K³ ½�·g¹ ³R°�±<¸I·g±�Âhµ£ÌW°�»K±T´<»a²W³ ±Tº
·{Å*·�¶W³R·g¹ ³R°�±	³ ±£¹�¾�°�´*³ ½	µ^±a²W³R°�±£°*Ì�¹ ÀTµ�Áa°*¼ ÏTºT°�±K³�ÜI·g¹ ³R°�±3¹�µb¸^ÀhÄ
±K³�×*»Tµ�³ ± ->= 0?Ê1¯1¼ µI·�¶�¼ Ï	¹ ÀTµ�¶�µ2²W»T¼ ¹ ³ ±Tº3Áa°*¼ ÏTºT°�±3³p²Y·�²W»*Âj²�µ^¹'°*Ì
¹ ÀTµ¥º*³ Å*µ^±�°2Â^Ã?µb¸^¹=Ê�;�µ
�K¹CÑ^¾�µ1¸I°�½3ÁT»K¹�µ¥·¥¸I°�±�Å*µ
��²W»*Âj²�µ^¹T°*Ìa¹ ÀTµ
Áa°*¼ ÏTºT°�±/ÊIË�±*Ï�²W»*Âj²�µ^¹T°*Ìj¹ ÀK³p²/Áa°*¼ ÏTºT°�±P³p²M°2ÂTÅ*³R°�»a²�¼ Ï�·&²W»*Âj²�µ^¹
°*Ì/¹ ÀTµ&º*³ Å*µ^±�°2Â^Ã?µb¸^¹a·I²M¾�µb¼ ¼CÊKÖj°�Îh±T´�·&¸I°�±�Å*µ
��²W»*Âj²�µ^¹a°*Ì_¹ ÀTµ
Áa°*¼ ÏTºT°�±jÑ�¾�µM¶�µ2²?°2¶W¹2¹R°P·�¸I°�½3ÁT»K¹R·g¹ ³R°�±h·^¼bºKµI°�½	µ^¹ ¶WÏY¹�µb¸^ÀK±K³�×*»Tµ
ÌW°2¶j¸I°�±�Å*µ
�YÁa·�¶W¹ ³ ¹ ³R°�±K³ ±Tº -�È@? 0?Ê*¯Y°�±�Å*µ
�&Áa·�¶W¹ ³ ¹ ³R°�±K³ ±Tº1ÁK¶?°2Âh¼ µ^½
·I²WÍa²aÀh°2¾+·'Áa°*¼ ÏTºT°�±Y¸I·g±&ÂhµMÁa·�¶W¹ ³ ¹ ³R°�±Tµb´1³ ±K¹R°&·¥²W½�·^¼ ¼I±K»K½3Âhµg¶
°*Ì�¸I°�±�Å*µ
��ÁT³�µb¸bµ2²PÆRÇj³�º*»*¶�µ��TÆ�ÂhÉ=É�ÊPË�±¦·^¼ ºT°2¶W³ ¹ ÀK½�º*³ Å*³ ±Tº	¹ ÀTµ
²W½�·^¼ ¼ µ2²W¹M±K»K½3Âhµg¶&°*Ì�Áa·�¶W¹ ³ ¹ ³R°�±a²Y³p²&ÁK¶�µ2²�µ^±K¹�µb´�³ ± - Û10?Ê"A�²W³ ±Tº
¹ ÀK³p²jÀTµ^»*¶W³p²W¹ ³�¸�½�·gÍKµ2²9²�µ^±a²�µ�Âhµb¸I·g»a²�µ�Àh·�Å*³ ±TºPÌ=µg¾�µg¶hÁa·�¶W¹ ³ ¹ ³R°�±a²
»a²W»h·^¼ ¼ Ï£³ ½3Áh¼ ³�µ2²Y¼�·�¶WºKµg¶¥Áa·�¶W¹ ³ ¹ ³R°�±a²Y¾�³ ¹ À¦¼�·�¶WºKµg¶1¾�³�´*¹ À�Å*·^¼ »Tµ*Ê
Ç/°2¶9µI·^¸^À�Áa·�¶W¹ ³ ¹ ³R°�±�°2ÂT¹R·g³ ±Tµb´aÑg³ ¹p²M¾�³�´*¹ À{¸I·g±�ÂhµY¸I°�½3ÁT»K¹�µb´PÂTÏ
·�ÁKÁh¼ ÏK³ ±Tº�¹ ÀTµ{·^¼ ºT°2¶W³ ¹ ÀK½�ÌW°2¶¥¸I°�½3ÁT»K¹ ³ ±Tº�¹ ÀTµ�´*³R·g½	µ^¹�µg¶¥ÌC»K±T¸IÄ
¹ ³R°�±�°*Ì9·1Áa°*¼ ÏTºT°�±�³ ± - /!0?Ê
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�j°3Ì=·�¶�¾�µ�Àh·�Å*µ�·I²�²W»K½	µb´3´*³ ½	µ^±a²W³R°�±T¼ µ2²�²'Áa°�³ ±K¹�µb´�¶?°2Âa°�¹p²�Ê
Ç/°2¶_¹�¾�°�´*³p²�¸IÄW²WÀh·�Áhµb´P¶?°2Âa°�¹p²9¾�³ ¹ À�¹ ÀTµP²?·g½	µY±h°�±K±Tµ^ºT·g¹ ³ Å*µ'¶?·bÄ
´*³ »a²��KÑ*³ ¹/³p²�µI·I²WÏ�¹R°	²�µbµ�¹ Àh·g¹j¹ ÀTµ{²WÀh°2¶W¹�µ2²W¹/´*³p²W¹R·g±T¸bµ&Âhµ^¹�¾�µbµ^±
¹ ÀTµ¥¶?°2Âa°�¹p²9¾�ÀTµ^±�¹ ÀTµ^³ ¶9¸bµ^±K¹�µg¶�²'·�¶�µ&Ì=·�¶'·�Áa·�¶W¹*ÂTÏ{´*³p²W¹R·g±T¸bµ b ³p²
µb×*»h·^¼T¹R° b��	� �TÊjÖj·gÍK³ ±Tº{¹ ÀK³p²�³ ±K¹R°�·^¸b¸I°�»K±K¹CÑI¹R°{Àh·g±T´K¼ µP´*³p²�¸IÄ
²WÀh·�Áhµb´Y¶?°2Âa°�¹p²j¾�³ ¹ À{·�¸I°�½�½�°�±Y¶?·^´*³ »a²
����
hÑ^¾�µ¥ºKµ^±Tµg¶?·^¼ ³�Übµ
��µ^½�½�·¥Û�ÂTÏ�¶�µgÁh¼�·^¸^³ ±Tº p ¾�³ ¹ À p���� �TÊ*ÖMÀK³p²9µ^±a²W»*¶�µ2²/¹ Àh·g¹
¹ ÀTµg¶�µPµ
�K³p²W¹p²�·1Áa·g³ ¶�°*Ì/Áa°�³ ±K¹p²�ÆC°�±TµPÌW°2¶'µI·^¸^À{¶?°2Âa°�¹�É'²W»T¸^À�¹ Àh·g¹
¹ ÀTµ�´*³p²W¹R·g±T¸bµ&Âhµ^¹�¾�µbµ^±�¹ ÀTµP¹�¾�°�Áa°�³ ±K¹p²M³p²�¼ µ2²�²�¹ Àh·g± p Ê Ó ³ ¹ À
¹ ÀK³p²�¸I°�±a²W³�´Kµg¶?·g¹ ³R°�±jÑ_¾�³ ¹ Àh°�»K¹�¼�°T²�²{°*Ì&ºKµ^±Tµg¶?·^¼ ³ ¹ Ï*Ñ9Ìp¶?°�½¿±h°2¾
°�±jÑI¾�µ&¾�³�¼ ¼a·I²�²W»K½	µ1Áa°�³ ±K¹�µb´�¶?°2Âa°�¹p²�Ê
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Ó µ�·�¶�µ	±h°2¾Ú¶�µI·^´*Ï<¹R°B·�ÁKÁh¼ Ï<¹ ÀTµ	³�´KµI·I²�´*³p²�¸^»a²�²�µb´¦¹ ÀK»a²�Ì=·�¶
¹R°£´KµI·^¼9¾�³ ¹ À�¹ ÀTµ{ÁK¶?°2Âh¼ µ^½ ¹ Àh·g¹'³p²Y³ ±K¹ ¶?°*´*»T¸bµb´£·g¹'¹ ÀTµ{Âhµ^º*³ ±hÄ
±K³ ±TºjÊ ��µ^¹�»a²�¸I°�±a²W³�´Kµg¶�·3¶�µb¸^¹R·g±TºK¼ µ�� ¾�³ ¹ À¨°�±Tµ	°2Áhµ^±Bµ^±T´
·g±T´�¾�Àh°T²�µ�²W³�´Kµ2²P·�¶�µ�Áa·�¶?·^¼ ¼ µb¼/¹R°	¹ ÀTµ��§·g±T´��<·
�Kµ2²PÆRÇj³�º*»*¶�µ
=*É�Ê	��µ^¹ * Âhµ1·¥¼ ³ ±TµY²�µ^º*½	µ^±K¹IÁa·�¶?·^¼ ¼ µb¼I¹R°&¹ ÀTµ��aÄ=·
�K³p²_·g±T´YÁa·I²�²?Ä
³ ±Tº{¹ À*¶?°�»Tº*À{¹ ÀTµY¶�µb¸^¹R·g±TºK¼ µ*ÊhÖMÀTµ�²�µ^º*½	µ^±K¹ * ¸b¼ µI·�¶�¼ Ï3´*³ Å*³�´Kµ2²
¹ ÀTµPÁh¼�·g±Tµ&³ ±K¹R°�¹�¾�°{¶�µ^º*³R°�±a²gØhÂa°�»K±T´Kµb´�·g±T´�»K±*Âa°�»K±T´Kµb´jÊJ��µ^¹
»a²P¸I·^¼ ¼M¹ ÀTµ�Âa°�»K±T´Kµb´	¶�µ^º*³R°�±�ÂTÏ�� ·g±T´�»K±*Âa°�»K±T´Kµb´�¶�µ^º*³R°�±
ÂTÏ��� Ê
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�h»*ÁKÁa°T²�µ£¹ Àh·g¹1¹ ÀTµg¶�µ¦·�¶�µ n °2Â^Ã?µb¸^¹p²^B�')(+*-,/.�0 0 0 n ¼ ÏK³ ±Tº
¸I°�½3Áh¼ µ^¹�µb¼ Ï�³ ±�¹ ÀTµ¥¶�µ^º*³R°�±1� ·g±T´�¼ µ^¹ p32 ,5476 8:9 p '<;=(�.?>
*1> n ¾�ÀTµg¶�µ p ''´Kµ^±h°�¹�µ2²M¹ ÀTµ�¾�³�´*¹ À�°*Ì9¹ ÀTµ�¾�³�´Kµ2²W¹j³ ½3Áa·I²�²?Ä
·�Âh¼ µ¦ºT·�Á+·^¸b¸I°2¶�´*³ ±TºB¹R°���µ^½�½�·£Û¨ÌW°2¶{¹ ÀTµ¦°2Â^Ã?µb¸^¹�B�'?Ê ø1Ï
��µ^½�½�·&ÛaÑI³ ¹a³p²�¸b¼ µI·�¶M¹ Àh·g¹h³�Ì'¾�µYÁh¼�·^¸bµ&Áa°�³ ±K¹�µb´�¶?°2Âa°�¹p²M·^¼�°�±Tº
* ÂTÏB·�¶=¶?·g±Tº*³ ±Tº�¹ Àh·g¹¥·^¼ ¼�ºT·�Áj²�·�¶�µ3±h·�¶=¶?°2¾�µg¶Y¹ Àh·g± p32 Ñ'¾�µ
¸I·g±§º*»h·�¶?·g±K¹�µbµ�¹ Àh·g¹Y±h°¨°2Â^Ã?µb¸^¹Y¸I·g±�Áa·I²�²{¹ À*¶?°�»Tº*À * ¹R°�¼ ³�µ
¸I°�½3Áh¼ µ^¹�µb¼ Ï�³ ±{¹ ÀTµ1¶�µ^º*³R°�±@�� ÆRÇj³�º*»*¶�µU�hÆC·^É=É�Ê
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��µ^¹h»a²�·g¹ ¹R·^¸^À{¹ ÀTµY¶?°2Âa°�¹p²9¹R°�¹ ÀTµP¼ ³ ±Tµ�²�µ^º*½	µ^±K¹ * ·g±T´{¸I°�±hÄ
²W³�´Kµg¶�¹ ÀTµ£½�°�¹ ³R°�±¨°*ÌP¹ ÀTµ�¶?°2Âa°�¹p²{·I² * ³p²{¹ ¶?·g±a²�¼�·g¹�µb´B¹R°B¹ ÀTµ
¶W³�º*ÀK¹�ÆRÇj³�º*»*¶�µ��hÆ�ÂhÉ=É�Ê{Ð=¹M³p²�µI·I²WÏ¦¹R°<²�µbµ�¹ Àh·g¹M¹ ÀTµ�¶?°2Âa°�¹p²&¾�³�¼ ¼
²W³ ½�»T¼ ¹R·g±TµI°�»a²�¼ Ï§½�°�Å*µ�¹R°§¹ ÀTµ�¶W³�º*ÀK¹�·g±T´+¹ ÀTµ<¾�³�´*¹ À °*Ì{µgÅTÄ
µg¶WÏ�ºT·�Á<¶�µ^½�·g³ ±a²�»K±T¸^Àh·g±TºKµb´¦´*»*¶W³ ±Tº¦¹ ÀTµ�µ^±K¹ ³ ¶�µ	½�°�¹ ³R°�±¨°*Ì
¹ ÀTµ�¶?°2Âa°�¹p²�Ê3ÖMÀK³p²&½	µI·g±a²&¹ Àh·g¹M³�ÌP·^¼ ¼M¹ ÀTµ�ºT·�Áj²P·�¶�µ3±h·�¶=¶?°2¾�µg¶
¹ Àh·g± p32 ÂhµbÌW°2¶�µ{¹ ÀTµ�½�°�¹ ³R°�±jÑa¹ ÀTµ�°2Â^Ã?µb¸^¹p²&¾�³�¼ ¼'±h°�¹9Âhµ�·�Âh¼ µ
¹R°�Áa·I²�²�¹ À*¶?°�»Tº*À * ´*»*¶W³ ±Tº�¹ ÀTµ�µ^±K¹ ³ ¶�µ�½�°�¹ ³R°�±	·g±T´�¹ ÀTµgÏ	¾�³�¼ ¼
Âhµ�ÁT»a²WÀTµb´<³ ±K¹R°<¹ ÀTµ¦²WÀ*¶W»K±KÍ<Âa°�»K±T´Kµb´£¶�µ^º*³R°�±A� ¾�ÀTµ^±�¹ ÀTµ
¶?°2Âa°�¹p²¥²W¹R°2Á_Ê'Ð=±£²WÀh°2¶W¹CÑ*¹R°�½�°�Å*µP¹ ÀTµ{°2Â^Ã?µb¸^¹p²�¹R°�¹ ÀTµ�¶W³�º*ÀK¹CÑT²W³RÄ
½�»T¼ ¹R·g±TµI°�»a²�¼ Ï�½�°�Å*µ�¹ ÀTµ�¶?°2Âa°�¹p²Y¹R°£¹ ÀTµ�¶W³�º*ÀK¹=Ê�øYµb¸I·g»a²�µ�¹ ÀTµ
µgÅ*°*¼ Å*³ ±Tº�ÍK³ ±Tµ^½�·g¹ ³�¸	¸I°�±a²W¹ ¶?·g³ ±K¹�¸g¶�µI·g¹�µb´¦ÂTÏB¹ ÀTµ�¶?°2Âa°�¹p²�·g±T´
¹ ÀTµ&¾�·^¼ ¼KÁhµg¶�ÌW°2¶W½£²/¹ ÀTµY½�·g±K³ ÁT»T¼�·g¹ ³R°�±jÑb·�²W³ ½3Áh¼ µY¹ ¶?·g±a²=Áa°2¶W¹ ³ ±Tº
²W¹ ¶?·g¹�µ^º*Ï�³p²1°2ÂT¹R·g³ ±Tµb´jÊ Ó ³ ¹ À�¹ ÀK³p²Y²W³ ½3Áh¼ ³�¸^³ ¹ Ï*Ñ2¹ ÀTµg¶�µ�·�¶�µ�Ñ�Àh°2¾�Ä
µgÅ*µg¶�Ñh¹�¾�°�¸g¶W³ ¹ ³�¸I·^¼'³p²�²W»Tµ2²gØ�Æ"ÈgÉ1¾�Àh·g¹9ÁK¶�µb¸^³p²W³R°�±<°*Ì¥¹ ÀTµ�¶?°2Âa°�¹
²WÏK±T¸^À*¶?°�±K³�ÜI·g¹ ³R°�±1³p²/±Tµbµb´Kµb´CB^Ñg·g±T´�ÆpÛKÉTÀh°2¾+Ì=·�¶/¸I·g±�¹ ÀTµM¶?°2Âa°�¹p²
¸I°�±K¹ ³ ±K»Tµ¥¹R°�ÁT»a²WÀ
B
� µ^ºT·�¶�´*³ ±Tº	¹ ÀTµ�ÎT¶�²W¹M³p²�²W»Tµ�Ñ/³ ¹M³p²�°�±Tµ3°*Ì1¹ ÀTµ�½�·g³ ±<·^´KÅ*·g±hÄ

¹R·^ºKµ2²{°*Ì�°�»*¶{·�ÁKÁK¶?°K·^¸^À<¹ Àh·g¹&²?°�½	µ£´KµgÅ*³R·g¹ ³R°�±�Ìp¶?°�½ Áhµg¶�Ì=µb¸^¹
¸I°�±K¹ ¶?°*¼a·g±T´	²WÏK±T¸^À*¶?°�±K³�ÜI·g¹ ³R°�±{¸I·g±�ÂhµP¹R°*¼ µg¶?·g¹�µb´�·g±T´�¹ ÀK³p²�¹R°*¼�Ä
µg¶?·g±T¸bµ�¸I·g±PÂhµ¥³ ±T¸g¶�µI·I²�µb´YÂTÏ{·^´K´*³ ±TºPµ
�K¹ ¶?·'¶?°2Âa°�¹p²�ÊED+°2¶�µ�ÁK¶�µIÄ
¸^³p²�µb¼ Ï*Ñ*¹ ÀTµ�¶?°2Âa°�¹p²�´T°3±h°�¹/±Tµbµb´�¹R°3½�·g³ ±K¹R·g³ ±�Î?�Kµb´3Áa°T²W³ ¹ ³R°�±a²
¾�³ ¹ À3¶�µ2²=Áhµb¸^¹j¹R°	°�±Tµ�·g±h°�¹ ÀTµg¶�´*»*¶W³ ±Tº{¹ ÀTµ�½�°�¹ ³R°�± �*¹ ÀTµgÏ3±Tµbµb´
¹R°<½�·g³ ±K¹R·g³ ±§°�±T¼ Ï�¹ Àh·g¹¥¹ ÀTµ�¾�³�´*¹ À§°*Ì�µgÅ*µg¶WÏ¨ºT·�Á�³p²�²W½�·^¼ ¼ µg¶
¹ Àh·g±�·�²=Áhµb¸^³RÎaµb´BÅ*·^¼ »Tµ*Ê<ø1Ï§·^´K´*³ ±Tº<µ
�K¹ ¶?·3¶?°2Âa°�¹p²"Ñ'¾�µ£¸I·g±
´*³p²W¹ ¶W³ Â*»K¹�µY¹ ÀTµ&¶?°2Âa°�¹p²9½�°2¶�µP´Kµ^±a²�µb¼ Ï�°�±{¹ ÀTµ�ÌW°2¶W½�·g¹ ³R°�±/ÊKÖMÀK³p²
·^¼ ¼�°2¾{²YµI·^¸^À�¶?°2Âa°�¹_¹R°�Âhµ3·�Âh¼ µ{¹R°	³ ±T´KµgÁhµ^±T´Kµ^±K¹�¼ Ï�½�°�Å*µ�³ ±¦·
¾�³�´Kµg¶a¶�µ^º*³R°�±P¶�µb¼�·g¹ ³ Å*µ¥¹R°P¹ ÀTµY°�¹ ÀTµg¶�²_¾�ÀK³�¼ µP²W¹ ³�¼ ¼*½�·g³ ±K¹R·g³ ±�¹ Àh·g¹
³ ¹p²3·I²�²?°*¸^³R·g¹�µb´§ºT·�Á§³p²�±h·�¶=¶?°2¾�µg¶�¹ Àh·g±§¹ ÀTµB²=Áhµb¸^³RÎaµb´¨¾�³�´*¹ À/Ê
ÖMÀK³p²h³�´KµI·M³p²a³�¼ ¼ »a²W¹ ¶?·g¹�µb´Y³ ±�·g±Pµ
�h·g½3Áh¼ µ�²WÀh°2¾�±&³ ±PÇj³�º*»*¶�µ �hÊ�Ð=±
¹ ÀK³p²'µ
�h·g½3Áh¼ µ�Ñg¹ ÀTµP°2Â^Ã?µb¸^¹p²_¹R°�ÂhµY½�°�Å*µb´�·�¶�µY¹ À*¶�µbµY´*³p²�¸2²'¾�³ ¹ À
¹ ÀTµ&²?·g½	µY´*³R·g½	µ^¹�µg¶@�b¾�µY¸I·g±�¹ ÀTµ^±�²�µ^¹T¹ ÀTµ1Å*·^¼ »Tµ&°*Ì p32 ¹R°�¹ ÀTµ
¸I°�½�½�°�±£´*³R·g½	µ^¹�µg¶WÊ�Ð=±¦Çj³�º*»*¶�µ��KÆC·^É?Ñ_°�±T¼ Ï�¹ À*¶�µbµ{¶?°2Âa°�¹p²P·�¶�µ
»a²�µb´3·g±T´{¹ ÀTµgÏ�·�¶�µ�·�¶=¶?·g±TºKµb´{µgÅ*µ^±T¼ Ï3°�± * Àh·�Å*³ ±Tº�¹ ÀTµ�¾�³�´*¹ À
°*Ì¥µI·^¸^À¦ºT·�Á¦µb×*»h·^¼9¹R° p32 Ê�Ð=¹'³p²PµI·I²WÏ�¹R°<²�µbµ�¹ Àh·g¹M¹R°�½�°�Å*µ
¹ ÀTµ{¶?°2Âa°�¹p²Y¹R°�¹ ÀTµ�¶W³�º*ÀK¹M¾�ÀK³�¼ µ3µ^±a²W»*¶W³ ±Tº�¹ Àh·g¹M¹ ÀTµ�¸I°�±a²W¹ ¶?·g³ ±K¹
°�±�¹ ÀTµ{ºT·�Á * ²�¾�³�´*¹ À	³p²&²?·g¹ ³p²?Îaµb´aÑT¹ ÀTµ�¶?°2Âa°�¹p²�Àh·�Å*µ�¹R°3Âhµ�Áhµg¶WÄ
Ì=µb¸^¹�¼ Ï�²WÏK±T¸^À*¶?°�±K³�Übµb´�²?°�¹ Àh·g¹K¹ ÀTµgÏ�¶�µ^½�·g³ ±�Î?�Kµb´�¾�³ ¹ À�¶�µ2²=Áhµb¸^¹
¹R°�µI·^¸^À§°�¹ ÀTµg¶WÊ Ó ³ ¹ À¨¹�¾�°�µ
�K¹ ¶?·�¶?°2Âa°�¹p²�ÆRÇj³�º*»*¶�µ4�KÆ�ÂhÉ=É?Ñ9¶�µIÄ
×*»K³ ¶�µ^½	µ^±K¹j°�±�²WÏK±T¸^À*¶?°�±K³�ÜI·g¹ ³R°�±{³p²�¶�µb¼�·
�Kµb´ �*µI·^¸^À3¶?°2Âa°�¹a½�·gÏ



½�°�Å*µ�³ ±T´KµgÁhµ^±T´Kµ^±K¹�¼ Ï£³ ±�·�±Tµ^³�º*À*Âa°2¶WÀh°K°*´£Æp´�¶?·g¾�±B·I²�¸^³ ¶�¸b¼ µ
·�¶?°�»K±T´¦¹ ÀTµ	¶?°2Âa°�¹�ÉP¾�ÀK³�¼ µ¦²?·g¹ ³p²�ÌCÏK³ ±TºB¹ ÀTµ£ºT·�Á * ²�¾�³�´*¹ À¨¸I°�±hÄ
²W¹ ¶?·g³ ±K¹hº*»h·�¶?·g±K¹�µbµ^³ ±Tº�±h°{°2Â^Ã?µb¸^¹T¸I·g±�µ2²�¸I·�Áhµ*Ê
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ÖMÀTµ�²�µb¸I°�±T´�³p²�²W»TµY³p²M¸g¶W»T¸^³R·^¼K¹R°�¹ ÀTµ&µ
�Kµb¸^»K¹ ³R°�±{·I²M¾�µ&¾�·g±K¹
¹R°�ÍK±h°2¾¬Àh°2¾�Ì=·�¶�¾�µ�¸I·g±�¸I°�½�½�·g±T´{¹ ÀTµP¶?°2Âa°�¹p²�¹R°{ÁT»a²WÀ/Ê_Ð=±
ÁK¶?·^¸^¹ ³�¸bµ�Ñg¹ ÀTµ¥¶?°2Âa°�¹p²_¸I°�»T¼ ´PÂhµ&²W¹R°2ÁKÁhµb´�Ìp¶?°�½.½�°�Å*³ ±Tº�ÌC»*¶W¹ ÀTµg¶
ÂTÏ�¹ ÀTµ1µbÌpÌ=µb¸^¹K°*ÌIÃ�·g½�½�³ ±TºjÊ���µg¶�µ1¾�µ1¸I°�±a²W³�´Kµg¶j¹�¾�°�¸b¼�·I²�²�µ2²9°*Ì
Ã�·g½�½�³ ±TºjÊKÖMÀTµ�ÎT¶�²W¹/°�±Tµ�ÑbÀh·�¶�´¥Ã�·g½�½�³ ±TºaÑb³p²�¾�ÀTµ^±{³ ¹a³p²MÍK³ ±TµIÄ
½�·g¹ ³�¸I·^¼ ¼ Ï¦³ ½3Áa°T²�²W³ Âh¼ µ3ÌW°2¶Y¹ ÀTµ�¶?°2Âa°�¹p²Y¹R°�¸I°�±K¹ ³ ±K»Tµ{ÁT»a²WÀK³ ±TºjÊ
ÖMÀTµ�¶?°2Âa°�¹p²_·g±T´P¹ ÀTµY°2Â^Ã?µb¸^¹p²j³ ±K¹�µg¶�¼�°*¸^Í�³ ±�²W»T¸^À{·¥¾�·gÏ�¹ Àh·g¹*¹ ÀTµ
¶?°2Âa°�¹p²Y¹R°�¹R·^¼ ¼ Ï¦³ ½�½�°2ÂT³�¼ ³�Übµ3¹ ÀTµ	°2Â^Ã?µb¸^¹p²�·g±T´<·g±*Ï�½�°�¹ ³R°�±<°*Ì
¹ ÀTµ{¶?°2Âa°�¹p²1³ ±¦¹ ÀTµ�³ ±K¹�µ^±T´Kµb´�´*³ ¶�µb¸^¹ ³R°�±�¾�°�»T¼ ´�¶�µ2²W»T¼ ¹'³ ±£Áhµ^±hÄ
µ^¹ ¶?·g¹ ³R°�±/ÊMÇj³�º*»*¶�µE
TÆC·^É�²WÀh°2¾{²1·g±�µ
�h·g½3Áh¼ µ�°*Ì'Àh·�¶�´&Ã�·g½�½�³ ±Tº
¾�ÀTµg¶�µM¹ ÀTµM¶?°2Âa°�¹p²h¸I·g±K±h°�¹2¸I°�±K¹ ³ ±K»Tµ9ÁT»a²WÀK³ ±Tº1¹R°Y¹ ÀTµM¶W³�º*ÀK¹=ÊIÖMÀTµ
²�µb¸I°�±T´B°�±Tµ�Ñ�²?°*ÌC¹jÃ�·g½�½�³ ±TºaÑ_³p²�¾�ÀTµ^±¨·g±¨°2Â^Ã?µb¸^¹�¸I·g±K±h°�¹MÂhµ
ÁT»a²WÀTµb´�ÌC»*¶W¹ ÀTµg¶aÂhµb¸I·g»a²�µ�³ ¹K³p²_³ ±{·g±{µb×*»K³�¼ ³ ÂK¶W³ »K½�µgÅ*µ^±�¹ Àh°�»Tº*À
¹ ÀTµg¶�µ�µ
�K³p²W¹p²P·�¸I°*¼ ¼ ³p²W³R°�±�Ìp¶�µbµ{¹ ¶?·=Ã?µb¸^¹R°2¶WÏ£ÌW°2¶1¹ ÀTµ�°2Â^Ã?µb¸^¹=Ê�Ë�±
µ
�h·g½3Áh¼ µ�°*Ì�²?°*ÌC¹2Ã�·g½�½�³ ±Tº{³p²Y²WÀh°2¾�±�³ ±�Çj³�º*»*¶�µ�
TÆ�ÂhÉ�ÊjÐ=±�¹ ÀK³p²
³�¼ ¼ »a²W¹ ¶?·g¹ ³R°�±jÑ�¹ ÀTµ1ÌW°2¶�¸bµ2²/·g¹*¹ ÀTµ1¸I°�±K¹R·^¸^¹2Áa°�³ ±K¹p²  �·g±T´��.°*Ìh¹ ÀTµ
°2Â^Ã?µb¸^¹2ø¨¸I·g±T¸bµb¼�µI·^¸^À�°�¹ ÀTµg¶h¶�µ2²W»T¼ ¹ ³ ±Tº&³ ±�·g±�µb×*»K³�¼ ³ ÂK¶W³ »K½¦Ê Ó µ
¸I·g±	²�µbµ&¹ Àh·g¹a³ ±�¹ ÀK³p²M¸I·I²�µP¹ ÀTµPµb×*»K³�¼ ³ ÂK¶W³ »K½Õ³p²M³ ±T´KµgÁhµ^±T´Kµ^±K¹T°*Ì
Àh°2¾.Àh·�¶�´�¹ ÀTµ�¶?°2Âa°�¹jÁT»a²WÀTµ2²@�T¹ ÀTµ{¾�·^¼ ¼_¾�³�¼ ¼jÂhµ�·�Âh¼ µ�¹R°3¶�µI·^¸^¹
¾�³ ¹ À�·g±£µ
�h·^¸^¹'°2ÁKÁa°T²W³ ¹�µ�ÌW°2¶�¸bµ�Âhµb¸I·g»a²�µ�¹ ÀTµ{Ìp¶W³�¸^¹ ³R°�±�¸I°�±Tµ�·g¹
 �¸I°�Å*µg¶�²��Ú·g±T´�¼ ³ ÍKµg¾�³p²�µ&¹ ÀTµ�Ìp¶W³�¸^¹ ³R°�±�¸I°�±Tµ�·g¹���¸I°�Å*µg¶�²+ £Ê
��°2¾�µgÅ*µg¶�ÑT¹ ÀK³p²&´T°*µ2²Y±h°�¹9½	µI·g±£¹ Àh·g¹'¹ ÀTµ�°2Â^Ã?µb¸^¹'¾�³�¼ ¼�·^¼ ¾�·gÏa²
Âhµ�²W¹ »T¸^ÍB¾�ÀTµ^±¦³ ¹�³p²�·g¹�¹ ÀK³p²&Áa·�¶W¹ ³�¸^»T¼�·�¶&¸I°�±hÎaº*»*¶?·g¹ ³R°�±/Ê�ÖMÀTµ
°2Â^Ã?µb¸^¹/½�·gÏ�µ2²�¸I·�Áhµ{Ìp¶?°�½�¹ ÀK³p²1µb×*»K³�¼ ³ ÂK¶W³ »K½ÚÂTÏ	¹ ÀTµ{´*ÏK±h·g½�³�¸
µbÌpÌ=µb¸^¹p²�²W»T¸^À3·I²'³ ½3Áa·^¸^¹a·g±T´�³ ±Tµg¶W¹ ³R·^¼TÌW°2¶�¸bµ2²�Ê
Ð=±¨ºKµ^±Tµg¶?·^¼pÑM·^¸b¸^»*¶?·g¹�µb¼ Ï¦ÁK¶�µb´*³�¸^¹ ³ ±Tº<¾�ÀTµ^±BÀh·�¶�´3Ã�·g½�½�³ ±Tº

¾�³�¼ ¼¥°*¸b¸^»*¶&³p²�´*³�ÌCÎa¸^»T¼ ¹ �'³ ¹M¶�µb×*»K³ ¶�µ2²�²W³ ½�»T¼�·g¹ ³ ±Tº¦¸I°�±K¹R·^¸^¹�´*ÏhÄ
±h·g½�³�¸2²j¾�ÀK³�¸^ÀP³p²/³ ±�·MÁK¶W³R°2¶W³I»K±�Å*µg¶W³RÎj·�Âh¼ µ*ÊIÇ/°2¶_²?°*ÌC¹"Ã�·g½�½�³ ±TºaÑ
¹ ÀTµP²W³ ¹ »h·g¹ ³R°�±�³p²9¼ µ2²�²_¶�µ2²W¹ ¶W³�¸^¹�µb´�·I²9¹ ÀTµg¶�µY·�¶�µ1¾�·gÏa²_¹R°�·�Å*°�³�´�°2¶
¶�µb´*»T¸bµM¹ ÀTµMÁa°T²�²W³ ÂT³�¼ ³ ¹ Ï�°*Ìj²?°*ÌC¹�Ã�·g½�½�³ ±TºjÊIËâ¹ Ï*ÁT³�¸I·^¼2·�ÁKÁK¶?°K·^¸^À
³p²/¹R°&¶�µb´*»T¸bµ�¹ ÀTµ¥Ìp¶W³�¸^¹ ³R°�±PÂhµ^¹�¾�µbµ^±P¹ ÀTµY°2Â^Ã?µb¸^¹p²_·g±T´P¹ ÀTµ�¶?°2Âa°�¹p²
·g±T´Y¹ ÀTµ�Ìp¶W³�¸^¹ ³R°�±YÂhµ^¹�¾�µbµ^±P¹ ÀTµ¥°2Â^Ã?µb¸^¹p²j·g±T´&¹ ÀTµ�¾�·^¼ ¼CÊ�ÖMÀTµ�Ìp¶W³�¸IÄ
¹ ³R°�±�Âhµ^¹�¾�µbµ^±�¹ ÀTµP°2Â^Ã?µb¸^¹p²M·g±T´�¹ ÀTµ�²W»*ÁKÁa°2¶W¹ ³ ±Tº�Òj°K°2¶_³p²'±h°�¹T¹R°
Âhµ	¸I°�±T¸bµg¶W±Tµb´�Âhµb¸I·g»a²�µ�³ ¹¥¸I·g±¦Âhµ£°�Å*µg¶�¸I°�½	µ{ÂTÏ<¹ ÀTµ3¶?°2Âa°�¹p²

B

Q

P

(b)(a)

Çj³�º*»*¶�µ�
jØ	�  ¥ú � 5 ���(�1ú � 
+�?ÿPÿPü ýIþ�
������ "��%&$��
+�?ÿPÿPü ýIþ�� �?ý���� ���
�=ú � ��
+�?ÿPÿPü ýIþ

ÁT»a²WÀK³ ±Tº3Àh·�¶�´Kµg¶1·I²1³ ¹9Àh·I²&·�¸I°�±a²W¹R·g±K¹_½�·
�K³ ½�»K½�½�·^º*±K³ ¹ »T´Kµ
Æpµ*Ê ºjÊ Ñb·I²�²W»K½�³ ±Tº�¹ ÀTµ&¾�µ^³�º*ÀK¹h°*Ìj¹ ÀTµP°2Â^Ã?µb¸^¹p²9³p²MÎ?�Kµb´KÉ�Ê�Ð=±{¸I°�±hÄ
¸b¼ »a²W³R°�±jÑ�´*»TµP¹R°�¹ ÀTµ�µbÌpÌ=µb¸^¹/°*ÌKÃ�·g½�½�³ ±TºaÑ2³ ¹j³p²¥´*³�ÌCÎa¸^»T¼ ¹a¹R°�¹�µb¼ ¼
³ ±�·^´KÅ*·g±T¸bµ�¾�ÀTµ^¹ ÀTµg¶&¹ ÀTµ3¶?°2Âa°�¹p²�¾�³�¼ ¼MÂhµ�·�Âh¼ µ�¹R°�ÁT»a²WÀ<¹R°<·
¸I°�½�½�·g±T´Kµb´�´*³p²W¹R·g±T¸bµ*Ê Ó µ�±Tµbµb´£¹R°�¶�µb¼ ÏB°�±<·g±B°�±T¼ ³ ±Tµ3´KµIÄ
¹�µb¸^¹ ³R°�±{°*ÌIÃ�·g½�½�³ ±Tº�²?°�·¥½�°*´*³RÎaµb´PÁh¼�·g±�¸I·g±�ÂhµY¸I°�±a²W¹ ¶W»T¸^¹�µb´jÊ
ÖMÀK³p²1³p²�²W»Tµ3³p²&¸g¶W»T¸^³R·^¼_¹R°£µ
�*Áhµg¶W³ ½	µ^±K¹p²1¾�³ ¹ À£¶�µI·^¼/¶?°2Âa°�¹p²&·g±T´
¸^»*¶=¶�µ^±K¹�¼ Ï�»K±T´Kµg¶'°�»*¶_³ ±�Å*µ2²W¹ ³�ºT·g¹ ³R°�±/Ê
Ð=±P¹ ÀTµ¥¸I·I²�µ¥´*³p²�¸^»a²�²�µb´�²?°PÌ=·�¶�Ñ�¹ ÀTµ¥¾�·^¼ ¼K°*ÌC� ³p²9·^¼R²?°&±Tµbµb´Kµb´

¹R°¦ÁK¶?°�Å*³�´Kµ�Áa·�¶W¹Y°*ÌP¹ ÀTµ�¸I·�ÁT¹ »*¶W³ ±TºB¸I°�±a²W¹ ¶?·g³ ±K¹=Ê¨Ð=±¨Ì=·^¸^¹CÑ�·I²?Ä
²W»K½�³ ±TºB¹ Àh·g¹1¹ ÀTµ£³ ±K³ ¹ ³R·^¼Y¸I°�±hÎaº*»*¶?·g¹ ³R°�±a²�°*ÌP¹ ÀTµ<°2Â^Ã?µb¸^¹p²�·�¶�µ
º*³ Å*µ^±jÑb¾�³ ¹ Àh°�»K¹K¶�µb¼ ÏK³ ±Tº�°�±{¹ ÀTµPµ^±�Å*³ ¶?°�±K½	µ^±K¹CÑg¹ ÀTµY¶?°2Âa°�¹p²'¸I·g±
ÌW°2¶W½ ·3¸gÏT¸b¼ µ�²W»*¶=¶?°�»K±T´*³ ±Tº�¹ ÀTµ	°2Â^Ã?µb¸^¹p²&¹R°£¸I°�½3Áh¼ µ^¹�µb¼ Ï£ÁK¶?°KÄ
Å*³�´Kµ&·Y¸I·�ÁT¹ »*¶W³ ±Tº�ÌW°2¶W½�·g¹ ³R°�±jÑb·^ºT·g³ ±jÑ�ÂTÏ�½�·g³ ±K¹R·g³ ±K³ ±Tº�¹ Àh·g¹T¹ ÀTµ
´*³p²W¹R·g±T¸bµ�Âhµ^¹�¾�µbµ^±�¸I°�±a²�µb¸^»K¹ ³ Å*µ�¶?°2Âa°�¹p²Y³p²�²W½�·^¼ ¼ µg¶Y¹ Àh·g± p32
ÆRÇj³�º*»*¶�µ�È@?hÆC·^É=É¥Ê'Öj°�½�°�Å*µ&¹ ÀTµ�°2Â^Ã?µb¸^¹p²�¹R°�·�±Tµg¾ ¶�µ^º*³R°�±jÑ�¾�µ
¸I°�½�½�·g±T´�¹ ÀTµ�¶?°2Âa°�¹p²Y¹R°£½�°�Å*µ3·^¸b¸I°2¶�´*³ ±TºK¼ Ï�¾�ÀK³�¼ µ3½�·gÍK³ ±Tº
²W»*¶�µ�¹ Àh·g¹/¹ ÀTµ{´*³p²W¹R·g±T¸bµ�¸I°�±K¹ ¶?·g³ ±K¹j³p²P²?·g¹ ³p²?Îaµb´�´*»*¶W³ ±Tº3¹ ÀTµ�µ^±hÄ
¹ ³ ¶�µ�½�°�¹ ³R°�±/Ê2Ë�±{·^´KÅ*·g±K¹R·^ºKµ¥°*Ìh¹ ÀK³p²9·�ÁKÁK¶?°K·^¸^À&³p²_¹ Àh·g¹*³ ¹*³p²_¼ µ2²�²
¼ ³ ÍKµb¼ Ï¦¹R°B²W»TÌpÌ=µg¶PÌp¶?°�½�Ã�·g½�½�³ ±Tº£¹ Àh·g±B¾�ÀTµ^±¦¹ ÀTµ	¾�·^¼ ¼M³p²�³ ±hÄ
Å*°*¼ Å*µb´jÊ4;�µgÅ*µg¶W¹ ÀTµb¼ µ2²�²"Ñ"³ ¹2½�³�º*ÀK¹K²�µbµ^½¬¹ Àh·g¹K·�¼�·�¶WºKµM±K»K½3Âhµg¶j°*Ì
¶?°2Âa°�¹p²_³p²'±Tµbµb´Kµb´ �^¹ ÀK³p²'³p²'¹ ÀTµYÁK¶W³�¸bµY¹R°�Áa·gÏ�ÌW°2¶9¹ ÀTµ�²W³ ½3Áh¼ ³�¸^³ ¹ Ï
³ ±3¹ ÀTµ�½�·g±K³ ÁT»T¼�·g¹ ³R°�±�Áh¼�·g±K±K³ ±TºjÊ���°2¾�µgÅ*µg¶�Ñb³ ±	ºKµ^±Tµg¶?·^¼pÑK²?°�½	µ
¶?°2Âa°�¹p²M½�³�º*ÀK¹j±h°�¹aÂhµ�±Tµb¸bµ2²�²?·�¶WÏ�·I²�¹ ÀTµ�°2Â^Ã?µb¸^¹p²�¹�µ^±T´3¹R°	²WÀK³�ÌC¹
¹R°�¹ ÀTµ�¸I·�ÁT¹ »*¶W³ ±Tº	²W³�´Kµ�°2ÁKÁa°T²W³ ¹�µ�¹R°3¹ ÀTµ�Å*µb¼�°*¸^³ ¹ Ï	´*³ ¶�µb¸^¹ ³R°�±	°*Ì
¹ ÀTµP½�°�Å*³ ±Tº{ÌW°2¶W½�·g¹ ³R°�±/ÊhÖMÀK³p²M³p²�³�¼ ¼ »a²W¹ ¶?·g¹�µb´�³ ±3Çj³�º*»*¶�µ�È@?hÆ�ÂhÉ�Ê
ÖMÀK³p²9°2Âj²�µg¶�Å*·g¹ ³R°�±�½�³�º*ÀK¹�Âhµ¥»a²�µb´�·I²M·¥ÀTµ^»*¶W³p²W¹ ³�¸1ÌW°2¶j¶�µb´*»T¸^³ ±Tº
¹ ÀTµY±K»K½3Âhµg¶9°*Ìj¶?°2Âa°�¹p²_±Tµbµb´Kµb´�³ ±�¹ ÀTµY½�·g±K³ ÁT»T¼�·g¹ ³R°�±/Ê
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Ó µ¦Àh·�Å*µ�³ ½3Áh¼ µ^½	µ^±K¹�µb´B¹ ÀTµ<·^¼ ºT°2¶W³ ¹ ÀK½ ÌW°2¶{¸I°�½3ÁT»K¹ ³ ±TºB¹ ÀTµ
¾�³�´*¹ À�°*Ì1·g±�³ ½3Áa·I²�²?·�Âh¼ µ{ºT·�Á�ÌW°2¶Y·{º*³ Å*µ^±£°2Â^Ã?µb¸^¹=Ê&ÖMÀTµ�ÁK¶?°KÄ
º�¶?·g½ ³p²�¾P¶W³ ¹ ¹�µ^±¨³ ±¨¹ ÀTµ�¯����ÙÁK¶?°*º�¶?·g½�½�³ ±Tº¦¼�·g±Tº*»h·^ºKµ�·g±T´
¶W»K±a²M°�±�·g±���?<? D ��Ü��/¯�ÊbÖMÀTµ&¸^»*¶=¶�µ^±K¹*³ ½3Áh¼ µ^½	µ^±K¹R·g¹ ³R°�±�¸I·g±
Àh·g±T´K¼ µ£°�±T¼ Ï<Áa°*¼ ÏTºT°�±h·^¼�°2Â^Ã?µb¸^¹p²�Ê�ÖMÀTµ	ÁK¶?°*º�¶?·g½¿¹R·gÍKµ2²�¼ µ2²�²
¹ Àh·g±{°�±TµP²�µb¸I°�±T´�°�±�µI·^¸^À�°*Ìa¹ ÀTµ1¹�µ2²W¹KÁa°*¼ ÏTºT°�±a²/¾�³ ¹ À�°�Å*µg¶6��?
Å*µg¶W¹ ³�¸bµ2²�ÊjÇ/°2¶¥²W³ ½�»T¼�·g¹ ³ ±Tº{¹ ÀTµ&Âhµ^Àh·�Å*³R°2¶�°*Ì9¹ ÀTµ�°2Â^Ã?µb¸^¹p²�¾�ÀTµ^±
Âhµ^³ ±Tº{ÁT»a²WÀTµb´aÑ*¾�µ�»a²�µ D¨ËMÖ8�MË�ø ·g±T´ Ó °2¶WÍK³ ±Tº�D+°*´Kµb¼jÛ ,
Æ=²�µbµ -L� 0'·�Âa°�»K¹T¹ ÀTµP»a²�µ�°*Ì_¹ ÀTµ�²?°*ÌC¹�¾�·�¶�µPÌW°2¶�²W³ ½�»T¼�·g¹ ³ ±Tº�¶W³�º*³�´
Âa°*´*Ï	½�°�¹ ³R°�±TÉYÊPÐ=±�Çj³�º*»*¶�µ�ÈKÈIÑh¾�µ�²WÀh°2¾Ú²W±h·�Áj²WÀh°�¹p²1Ìp¶?°�½ ·
²W³ ½�»T¼�·g¹ ³R°�±&¶W»K±�·I²j¹ ÀTµ�¶?°2Âa°�¹p²h½�°�Å*µM¹R°&¹ ÀTµ�¶W³�º*ÀK¹=Ê2ÖMÀTµ�½�·I²�²�µ2²
°*Ì�¹ ÀTµ�¶?°2Âa°�¹p²Y·�¶�µ�²�µ^¹9¹R°�Âhµ�²W»TÌCÎa¸^³�µ^±K¹�¼ Ï�¼�·�¶WºKµ�¹ Àh·g¹9¹ ÀTµ�Áh¼�·g±
¹ ¶?·=Ã?µb¸^¹R°2¶WÏ�°*ÌM¹ ÀTµ�¶?°2Âa°�¹p²¥·�¶�µ�±h°�¹9·^ÌpÌ=µb¸^¹�µb´�ÂTÏ�¸I°*¼ ¼ ³p²W³R°�±�¾�³ ¹ À
¹ ÀTµP°2Â^Ã?µb¸^¹p²�Ê
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Ó µ�Àh·�Å*µ¦ÁK¶�µ2²�µ^±K¹�µb´â·¨²W»TÌCÎa¸^³�µ^±K¹�¸I°�±T´*³ ¹ ³R°�±+ÌW°2¶3¹�¾�°â´*³p²�¸IÄ
²WÀh·�Áhµb´3¶?°2Âa°�¹p²�¹R°�ÌW°2¶W½�·g±�³ ½3Áa·I²�²?·�Âh¼ µ�ºT·�Á�ÌW°2¶1·�º*³ Å*µ^±£°2ÂaÄ
Ã?µb¸^¹=ÊMÖMÀK³p²¥¸I°�±T´*³ ¹ ³R°�±3Àh·I²�Âhµbµ^±3»a²�µb´�³ ±3Áh¼�·g±K±K³ ±Tº3ÌW°2¶W½�·g¹ ³R°�±
°*Ì�½�»T¼ ¹ ³ Áh¼ µ�¶?°2Âa°�¹p²�³ ±¨¹ ¶?·g±a²=Áa°2¶W¹ ³ ±Tº<½�»T¼ ¹ ³ Áh¼ µ¦°2Â^Ã?µb¸^¹p²{¾�³ ¹ À
ÍK±h°2¾�±&ºKµI°�½	µ^¹ ¶W³�µ2²j·g±T´Y³ ±K³ ¹ ³R·^¼I¸I°�±hÎaº*»*¶?·g¹ ³R°�±a²�Ê � µ2²W»T¼ ¹p²/Ìp¶?°�½
²W³ ½�»T¼�·g¹ ³R°�±{µ
�*Áhµg¶W³ ½	µ^±K¹p²_Àh·�Å*µ¥Âhµbµ^±�ÁK¶�µ2²�µ^±K¹�µb´jÊ
Çj»K¹ »*¶�µ�¾�°2¶WÍa²�³ ±T¸b¼ »T´Kµ¦ÁTÀKÏa²W³�¸I·^¼&³ ½3Áh¼ µ^½	µ^±K¹R·g¹ ³R°�±â»a²W³ ±Tº

¶�µI·^¼K¶?°2Âa°�¹p²�Ê Ó µ�·�¶�µP¸^»*¶=¶�µ^±K¹�¼ Ï{¸I°�½3Áh¼ µ^¹ ³ ±Tº�Ã�·g½Ú´Kµ^¹�µb¸^¹ ³R°�±{¹R°
Âhµ�»a²�µb´&³ ±�¹ ÀTµ�³ ½3Áh¼ µ^½	µ^±K¹R·g¹ ³R°�±P·I²/´*³p²�¸^»a²�²�µb´P³ ±��aµb¸^¹ ³R°�±E�hÊ�Ð=¹
³p²M¸b¼ µI·�¶'¹ Àh·g¹h¾�ÀTµ^±�´KµI·^¼ ³ ±Tº{¾�³ ¹ À�µb¼�°�±TºT·g¹�µb´{°2Â^Ã?µb¸^¹p²"Ñ2·^¸b¸I°2¶�´TÄ
³ ±Tº£¹R°�°�»*¶&·�ÁKÁK¶?°K·^¸^ÀjÑh¼�·�¶WºKµ�±K»K½3Âhµg¶Y°*Ì�¶?°2Âa°�¹p²&·�¶�µ�±Tµbµb´Kµb´jÊ
Ó µYÁh¼�·g±�¹R°�µ
�*Áh¼�°2¶�µ¥Àh°2¾Ù¹ ÀTµY±K»K½3Âhµg¶_¸I°�»T¼ ´�Âhµ1½�³ ±K³ ½�³�Übµ&°2¶
Àh°2¾�Áh¼�·g±K±K³ ±Tº�²W¹ ¶?·g¹�µ^º*Ï�²WÀh°�»T¼ ´3Âhµ�½�°*´*³RÎaµb´3¹R°£²=Áhµb¸^³RÎa¸I·^¼ ¼ Ï
Àh·g±T´K¼ µ¥¹ ÀTµ1ÁK¶�µ2²�µ^±T¸bµY°*Ì/µb¼�°�±TºT·g¹�µb´�°2Â^Ã?µb¸^¹p²�ÊKÔP¹ ÀTµg¶9¾�°2¶WÍa²_³ ±hÄ
¸b¼ »T´Kµ�³ ±�Å*µ2²W¹ ³�ºT·g¹ ³R°�±&°*ÌT¹ ¶?·g±a²=Áa°2¶W¹R·g¹ ³R°�±1Áh¼�·g±K±K³ ±Tº&¾�³ ¹ À�¼ ³ ½�³ ¹�µb´
±K»K½3Âhµg¶1°*Ì�¶?°2Âa°�¹p²"Ña·g±T´	¹ ¶?·g±a²=Áa°2¶W¹R·g¹ ³R°�±3Áh¼�·g±K±K³ ±Tº	ÌW°2¶1½�»T¼ ¹ ³RÄ
Áh¼ µa��,�°2Â^Ã?µb¸^¹p²MÒj°K·g¹ ³ ±Tº�³ ±�²=Áa·^¸bµ*Ê
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