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������()#t�[��#�(���U��=�VZ_�[�!� �W��y�U����!%|����('#
����S���U��!%'� e��)%��H%)��� �c\O��y�U��!�

�q�m�
 ���P� ���N�H�P�Y� �m�_�=�����6�����~�P�_�P�������
 b���m��¡i�

¢H£6¤�¥.¦�§©¨�ªY¦�«�¬­¥.¤[®V¯ §m°)¤!±x² ¤ £v³Y¯C´�¯ µi°'£�¯!´6¤�¬F¤6¬m¦�±)°V´Y¶p·wªY°'² ªn´�¦�¯o¬­£Y¦�®.¨�¦Y¬&¬¸¯o¬m¬­®gª�¯
²[ª�¤ §m¤�²
®g¯
§m°�¬¹®V°'²�¨�¯
§m°'¦�´�°'² °)®�º$¦�µO¤�²�§gº�¬©®'¤!±H»'¼�±�±'°'¦�®.½ +�+�¾ ¶�¿_¤�² ª�¤!§©°�¤�¬©¯ £À½ +�ÁWÂ�ÃmÄNÅ ª�¤ ®~¥x¯!¤ £�¬
®gª�¤�®�¬m¦�¥.¯PÆ�°)£�´Y¬N¦�µ_´�°g¬c¦�§m´�¯
§&¶�·HªY°�² ª�² ¤[£.¦�² ²
«Y§N°�£A¬©¯&ÇY¯[§m¤!±�µi¦�§m¥�¬&¶�¤ §m¯�¨�§©¯o¬©¯�£�® Ä
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½ ¾

Å ª�¯­´�°Tµiµi¯[§m¯ £�®H®�º�¨Y¯o¬�¦�µ�´�°g¬m¦�§m´�¯!§m¶�·Hª�°'² ª$² ¤ £8³Y¯t¬¸¨�°'£�¶�¬©«o³q¬©®'°�®'«�®g°'¦�£�¤�±'¶_ÇY° ³Y§m¤ ®'°V¦�£�¤!±P¤ £Y´
®g¦�¨�¦�±'¦ � °'² ¤�±�´�°'¬m¦�§m´�¯
§&¶�¤�§m¯w¬¸²
ª�¯
¥�¤ ®'°�²�¤!±'± º�°V±'±T«�¬©®g§©¤ ®g¯ ´=°�£��;° � «�§m¯x½ Ä ½ Ä
� °T®�ª ®'ª�¯ ��U�u��&%'�'%�U�%V�'��SY#�(����)�&�W�����[� »��b° � «�§m¯d½ Ä ½
¤ Ã ®VªY¯l«�£�´�¯ §m± ºY°)£ � ¨�¯
§©µm¯ ²
®F²�§gº�¬¹®V¤�±�°'¬
¨Y§m¯o¬©¯ §gÇY¯[´O³�«�®N¦�£�¯P®�ºW¨�¯H¦Wµ_¤ ®g¦�¥�°'¬_§©¤ £Y´�¦�¥x± º�¬©«�³b¬©®g°T®V«�®V¯�´=µ¹¦�§�¤!£�¦�®�ªY¯
§_°)£�®VªY¯H±�¤�®)®�°'² ¯ Ä�Å ªY¯
£Y¯��W® ²[¤ ®'¯ � ¦�§gº8¦Wµw§m¤ £Y´�¦�¥.£Y¯!¬c¬H² ¦�£�¬©°'´�¯[§m¯!´�°g¬P®gª�¯ eo�)u��&#�%V�'��SY#�(����T�����
���[� ¦�µH¤A²[§iºY¬©®g¤!±'±)°V£Y¯
±'¤[®V®g°)²!¯A»��b° � «�§m¯�½¹³ ÃcÄ	� ª�°)® �VZ_�)S8���)�����
���[� »��b° � «�§m¯^½�² Ã ¶q®'ª�¯ «�£�´�¯
§m± º�°'£ � ¨�¯
§©µm¯ ²
®~²[§gº�¬¹®�¤�±|°'¬
¬¹®�°'±)±O¨Y§m¯!¬m¯
§gÇY¯�´3³�«�® ¯[¤!²�ªv¤�®'¦�¥A°)² ¬©°)®g¯F³Y¯ ¤�§&¬�¤$¦�§m°�¯ £�®'¯!´C§©¤ £Y´�¦�¥.±�ºn¬ ¨Y°V£6¦�§�¥�¤ � £�¯ ®�°'²¥�¦�¥.¯ £W® Ä
Å ª�¯�±�¤�¬©®�µi¦�§©¥ ¦�µ;§m¤ £Y´�¦�¥.£Y¯!¬c¬N°g¬r®Vª�¯ %'�&Z���(��[ab�'�!#�(Y�����&�W������� »��N° � «�§m¯.½&´ Ã °)£�·wªY°)² ªH®'ª�¯
§m¯H°'¬
£Y¦H®'§i¤[£�¬¸±�¤�®'°V¦�£�¤!±�¨�¯ §m°'¦�´�°'² °)®Vº�
�°V£=µi¤�²
®�®'ª�¯H¬gº�¬ ®g¯ ¥�°'¬_²[ª�¤ §m¤�²
®g¯
§m°�¬¸¯ ´H³�º�¤O¬©ªY¦�§©®�§©¤ £ � ¯P¦�§m´�¯ §
³�«�®�®VªY¯|¤�®'¦�¥ ¬q¤�§m¯|±'°�£WÆ�¯ ´=¤ ®Y§i¤�£�´�¦�¥n®g¦O¯
¤�² ª�¦�®'ª�¯
§ Ä
� £�®�ªY°g¬|²[¦�£�®g¯��W®�¶q¤ ab('#��c� ²�¤ £.³Y¯�´�¯[µi°'£�¯�´A¤�¬�¤!£�¤ ¥x¦!§©¨�ªY¦�«�¬P¬c¦�±�°'´�²!¦�¥x¨�±)¯ ®'¯!±�º�±'¤�² Æ�°'£ � ¦Wµ
±'¦�£ � §©¤ £ � ¯.¦�§m´�¯
§~¤�£�´­² ª�¤ §©¤�² ®'¯ §m°�
�¯ ´A³�º8¤.®�º�¨�°'² ¤�±r®�¯[¥.¨�¯ §©¤[®V«�§m¯ ¨�¤!§©¤ ¥.¯[®V¯ §H²
¤�±)±V¯[´ ab('#��c�
%)��#WS��&�'%'���WS %'�[\_ZN� �
#�%)U����O��� ¶�¤�¬N¯���¨�±'¤�°�£Y¯ ´O°)£=®VªY¯�µi¦�±'±g¦�·O°)£ � ¬©¯�²
®g°�¦�£ Ä
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¢H£�º ¥.¤�®'¯ §i°'¤ ±g¶�°)£�¦�§ � ¤�£�°'²!¶x¦�§ � ¤ £Y°�²�¶�¦�§8¥.¯
®g¤ ±'±'°�²�¶=µi¦�§m¥�¯ ´v³�º�¤!£�º ®g¯ ² ªY£Y°��W«�¯!¶ ·wªY°)² ª
¯(��ªY° ³Y°)®i¬ � ±V¤�¬&¬r®�§m¤ £�¬ µm¦�§m¥�¤ ®g°'¦�£~³Y¯�ª�¤
ÇY°�¦�§&¶�°g¬N¤ � ±)¤o¬c¬ ÄÅ ª�¯ � ±�¤�¬&¬�ª�¤�¬ ®VªY¯O¥.¯[² ª�¤ £Y°)²!¤ ±q¨�§m¦�¨Y¯ § ®�°'¯!¬�¦�µ|¤.¬m¦�±'°�´�¤�£�´�±�¤�²
Æ�¬ ®gª�¯=±V¦�£ ��
 §i¤[£ � ¯O¦�§m´�¯ §�¤�¬
°'£�¤�±V°���«Y°V´ Ä ¢P®
¬©ª�¦�§©®_´�°g¬©®g¤ £Y² ¯�¶Y®'ª�¯�¦�§m´�¯
§|°g¬ ·w¯�±�±N´�¯ µm°�£Y¯ ´�¤ £Y´A²[¦�§i§m¯�¬©¨�¦�£Y´�¬ ®g¦A¬©®g§©«�²[®�«�§m¤�±
«Y£�°)®i¬H¦�µH®'ª�¯�±�¤[®'®V°'² ¯!¶�±)°�ÆY¯.®g¯
®'§i¤[ª�¯[´�§i¤���°����P¦�§��P¯����N°'£ ®VªY¯A¯(��¤ ¥�¨Y±�¯�¬H¦�µ~Ç 
 ��°����H¤ £Y´�Ç 

�P¯����¹¶W§m¯o¬ ¨Y¯!²
®g° ÇY¯!±�º.»��;° � «�§m¯x½ Ä ½
´ ÃmÄ
� ºx´�¯[µ¹°)£�°)®'°V¦�£�¤|¥�¤�®'¯ §m°�¤�±Y°�¬r¤ � ±�¤�¬&¬r°�µN°)®�¬qÇY°g¬m²�¦�¬m°T®Vº.°'¬ � §m¯
¤[®�¯
§q®'ª�¤ £�¤
³Y¦�«�®|½ ¾���� Æ � � ¥A¬ Ä
! °g¬©²�¦�¬©°)®Vº$°g¬�§m¯ ±'¤[®�¯[´I®'¦8®VªY¯t¬¹®V§m¯!¬c¬�§m¯ ±'¤���¤ ®'°V¦�£^®g°�¥.¯�¶�·wªY°)²!ª$°V¬x¦�µO®'ª�¯8¦�§m´�¯ §�¦�µ.¬m¯
Ç�¯ §m¤�±
¥x°�£�«�®'¯o¬m¶q¬m¦=®gª�¤[®b®'ª�¯=² §m°�®g¯ §©°�¦�£F¬ ¨Y¯!² °)µi°'¯!¬ ·Hª�¯[£.®'ª�¯H¥�¤�®'¯ §m°�¤�±�·H°'±�±�³Y¯ ªY¤
ÇY¯O¤�¬�¤O§©° � °)´ ¬©¦�±'°'´
µm¦�§P¯C��¨Y¯!§m°�¥�¯
£�®i¬P² ¤[§i§m°)¯!´�¦�«�®|¦�£F¤x¥.¤!²
§m¦�¬¸²!¦�¨�°'²�®g°'¥.¯A¬©²�¤!±'¯ Ä#" ¦�·H¯�ÇY¯[§
³�º­·w¤�°T®�°'£ � ±V¦�£ �¯[£�¦�« � ª$°�®H°V¬ ¨�¦�¬m¬¸°�³Y±�¯ ®i¦I¦!³�¬¸¯ §gÇY¯F§m¯[±V¤���¤[®�°'¦�£8®g¦8¤F£Y¯
·5² ¦�£�µi° � «Y§m¤ ®'°V¦�£$¦�µO¼$��«�°'±'° ³Y§m°)«�¥
�W®�¤[®g¯ Ä ��°)£�²�¯H®'ª�¯PÇY°V¬¸²!¦�¬¸°�®�º�°g¬|¬¹®V§m¦�£ � ±�ºx®g¯ ¥�¨Y¯!§©¤ ®'«�§m¯H´�¯[¨�¯ £Y´�¯�£�®g¶Y®�ªY¯H¤
³Y¦!Ç�¯=² §m°)®V¯ §m°'¦�£.¤�±g¬m¦
´�¯
µi°'£Y¯!¬�¤ %'� \_ZN�[��#�%�UW����#�%qkN�Y�V�[�A%)���=�&��()# s�#�%V�'��S�%��)\H� �H#��&����� %)���=������� �P��� \O��SYU�%����&% ®'ª�°g¬
°g¬;®�ªY¯ � ±�¤�¬&¬;®V§m¤ £�¬m°)®'°V¦�£=®'¯ ¥�¨�¯
§m¤[®�«�§m¯ �('*)
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½ Â

�P±'¤�¬&¬=®'§i¤�£�¬¹µ¹¦�§m¥�¤[®�°'¦�£F³Y¯[ª�¤
ÇY°V¦�§�² ¤�£F³Y¯�´�°�¬¸²
«�¬
¬©¯�´I¦�£8®gªY¯.³Y¤o¬¸°V¬x¦�µO¯ °)®'ª�¯[§ ¯
£�®Vª�¤!±)¨!º$¦�§
Ç`¦�±�«Y¥.¯ e�� �c��U�� ®g¯ ¥x¨�¯
§©¤ ®'«�§m¯�´�°'¤ � §i¤[¥ ¬ � ¶�¬©«�²[ª3¤�¬p®�ª�¤ ®H¬mªY¦�·w£^°V£ �;° � «�§m¯$½ Ä Â�Ä-� £$¯ °)®Vª�¯ §
²�¤o¬¸¯!¶�·O¯=²!¤�£.¥.¦�£Y°)®V¦�§�®gª�¯=² ª�¤�£ � ¯H·H°�®gªx®V¯ ¥ ¨�¯ §©¤ ®'«�§m¯H¦�µ�®�ªY¯PÇ�¦�±)«�¥.¯�¶���¶Y¦�§�¯�£�®'ª�¤�±�¨�º�¶��.¶
¤ ³Y¦ ÇY¯P®'ª�¯�¥A¯ ±)®'°�£ � ®g¯ ¥�¨Y¯
§i¤�®)«�§i¯H¦�µq®VªY¯H¬©«o³�¬¹®V¤�£�²!¯ Ä
� ª�¯ £�²!¦�¦�±'°'£ � ®VªY¯P±�°���«Y°�´Y¶�®'ª�¯P¤ ®g¦�¥.°'²H¬©®�§©«Y² ®)«�§m¯~¦�µN®'ª�¯P¥.¯�±�®�·H°'±�± � §i¤�´�«�¤�±'± º�²�ª�¤�£ � ¯~´�¦�·H£
®g¦�®gªY¯O¥�¯ ±)®V°)£ � ®�¯[¥.¨�¯ §©¤
®'«�§m¯.» ���oÃ
Ä�� ¦�¦�±V°'£ � ¤ � ¤�°�£�®'¦A¤ £�ºx®g¯ ¥�¨Y¯!§©¤ ®'«�§m¯P³Y¯!±)¦�·O¶Y®gªY¯O±'°���«�°'´
·O°)±V±�£Y¦�§m¥�¤�±V±�º ² §©º�¬¹®�¤�±'±�°�
�¯o¶ ·w°)®'ª ®�ªY¯�µ¹¦�§m¥�¤[®�°'¦�£�¦�µ8¤n±'¦�£ � §©¤!£ � ¯!¶x¨�¯ §m°'¦�´�°'²6¤ ®g¦�¥.°'²
¤�§i§©¤ £ � ¯
¥�¯
£�® ÄI� µ�®'ª�°g¬�¦�² ² «�§&¬&¶ ®VªY¯8¯ £W®VªY¤ ±)¨oº�·w°'±)±O´Y¯ ² §m¯ ¤�¬m¯8¤ ³Y§©«�¨�®g±�º$®i¦$²!¦�§©§m¯!¬¹¨�¦�£Y´�°)£ �²�§gº�¬¹®V¤�±�ÇY¤�±�«Y¯ Ä
� µ$®VªY¯ ±V°���«Y°V´h°'¬v²[¦�¦�±V¯[´f³Y¯ ±g¦�· ®gªY¯?¥x¯!±T®�°)£ � ®g¯
¥.¨�¯ §©¤[®V«�§m¯ ¦�µ$®�ªY¯ ²
§gº�¬¹®�¤�±8·H°�®gªY¦�«�®
²�§gº�¬¹®V¤�±)±V°�
 ¤[®g°�¦�£�¶H°)®�·H°V±'±H³Y¯ ²�¦�¥.¯$¤v¬©«�¨�¯ § 
 ²!¦�¦�±'¯ ´6±'°��W«�°'´ ÄPÅ ª�¯C¬©®'§©«�²
®'«�§m¯$¦�µA®gª�¯3±'°���«�°'´
²�¦�£�®g°'£�«Y¯o¬�®g¦�§m¯ ¤�§i§©¤ £ � ¯x¤o¬w®�ªY¯�®g¯
¥�¨Y¯ §i¤[®'«�§m¯.´�¯[²!§m¯
¤�¬©¯o¬P¤�£�´F°)®�¬PÇY°g¬m²�¦�¬©°)®Vº8°)£�²
§m¯�¤o¬¸¯!¬&¶`³�«�®
®gªY¯.¯ £W®Vª�¤�±)¨oº­´�¦�¯�¬H£�¦�® ´�¯ ² §m¯ ¤�¬m¯x¤�³Y§©«�¨�®�±�º­°�µP®VªY¯.²�¦�¦�±)°V£ � °g¬Pµ©¤o¬¹® ¯
£Y¦�« � ª Ä�Å ªY¯.¯ £�®�ª�¤!±)¨oº
³Y¯ � °)£�¬�®�¦h´�¯�ÇY°'¤[®�¯]µi§m¦�¥ ®'ª�¯d¯&��«Y°V±'° ³Y§m°�«�¥ ±'°�£Y¯!¶­µm¦�±'±�¦W·w°'£ � ¤h²
«�§gÇY¯f¦Wµ � §m¤�´�«�¤�±�±�º´�¯!² §m¯
¤�¬©°'£ � ¬¸±�¦�¨Y¯o¶ «�£W®�°'±P®'ª�¯�ÇY°'¬m²�¦�¬m°)®�º3³`¯!²�¦�¥.¯!¬�¬¸¦ � §m¯!¤
®H®gª�¤�®H®�ªY¯8±�°���«Y°�´v¬ ®g§©«�² ®V«�§m¯8°'¬
¤�§i§m¯�¬©®g¯ ´C¤ £Y´C®'ª�¯ §m¯^°�¬�£Y¦C±)¦�£ � ¯ §�®g¯
¥.¨�¯ §©¤[®V«�§m¯^´�¯
¨�¯�£�´�¯ £�²�¯ Ä~Å ªY¯8®g¯
¥�¨Y¯ §i¤[®'«�§m¯8§i¯ � °)¦�£±�º�°'£ � ³Y¯
®g·H¯ ¯ £�®�ªY¯O±'°�¥�°�®i¬�·Oª�¯ §m¯P®Vª�¯O¯ £W®Vª�¤�±)¨oºx°�¬
®�ªY¤
®N¦�µ_®gª�¯O¯��W«�°'±�°�³Y§m°)«�¥�±�°���«Y°�´.¤[£�´=®'ª�¤[®
¦Wµ
®gª�¯Oµ©§m¦"
!¯ £F¬¸¦�±�°'´�°�¬ Æ�£Y¦�·O£�¤�¬�®'ª�¯ � ±)¤o¬c¬�®'§m¤ £�¬©µi¦�§©¥.¤[®V°'¦�£�§m¯ � °)¦�£ Ä�Å ª�¯=µi§m¦"
�¯ £�±)°B�W«�°)´A°'¬
£Y¦�·�¤ � ±�¤�¬m¬ Ä4� £�®'ª�¯�¨�±'¦�®b¦�µN®gª�¯|ÇY¦�±�«Y¥.¯H¤�¬_¤pµg«�£Y²
®g°�¦�£�¦�µN®V¯�¥�¨�¯
§m¤[®�«�§m¯P®�ªY¯H² §gºY¬©®'¤!±'±'°�
�¤ ®g°)¦�£
°g¬x²!ª�¤!§©¤!² ®�¯
§m°g¬m¯[´t³�ºv¤I¬©®g§m¦�£ � ³Y§m¯�¤ ÆC°�£$®'ª�¯I¬m±'¦�¨�¯I¤[® ��� ¶�·Hª�°'±'¯�®'ª�¯ � ±'¤�¬&¬ µ¹¦�§m¥.°)£ � °'¬
²�ª�¤ §©¤�² ®'¯ §m°�
�¯ ´H³�º�¤ � §©¤!´W«�¤!±Y² ª�¤ £ � °�£ � ¦�µq®gª�¯ � §©¤!´�°�¯ £W®�¤o¬r¤|µ©«�£�² ®'°V¦�£�¦�µq®V¯�¥�¨�¯
§m¤[®�«�§m¯ Ä
¢H±)®gª�¦�« � ª$®VªY¯ � ±'¤o¬c¬�®'§i¤[£�¬¹µ¹¦�§©¥.¤[®V°'¦�£$¤!²[®�«Y¤!±'±�ºC¦�² ²[«�§&¬�¦ ÇY¯�§.¤8®'¯ ¥�¨�¯
§m¤[®�«�§m¯­§i¤�£ � ¯!¶|°)®O°'¬
²�¦�£!ÇY¯�£�°'¯ £�®|®g¦8´�¯
µ©°V£Y¯�¤�®g¯ §m¥.¶�·Hª�°'² ªI¤[±V±'¦�· ¬p«�¬ ®�¦8¯���¨�§m¯�¬&¬p®gª�¯�´�°�µ µ¹¯ §m¯[£�²[¯�°�£8®'ª�¯
§m¥�¤�±
ªY°g¬©®'¦�§gº ³Y¯ ®g·w¯[¯!£�®gª�¯ � ±�¤�¬&¬�¤�£�´=®VªY¯O¬ «�¨�¯ § 
 ² ¦�¦�±'¯ ´.±)°B��«�°'´ Ä"� µN·H¯H¯���®g§©¤ ¨Y¦�±�¤�®'¯P®VªY¯ � ±�¤�¬m¬�¤[£�´
¬¹«�¨�¯[§m²!¦�¦�±'¯ ´�±'°���«�°'´�±'°�£�¯o¬m¶x®'ª�¯cºf°)£�®g¯
§&¬m¯[² ®F¤�®�¤6®g¯
¥.¨�¯ §©¤[®V«�§m¯6´�¯[µi°'£�¯�´?¤�¬^®VªY¯lµi°'²
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¸«�¥�¨8µm§m¦�¥D¦�£�¯�®'¦t¤�£Y¦�®VªY¯ §p·wªY¯ £8®'ª�¯ � ¤ ¨3°g¬�¬m¥�¤�±�± Ä
Å ª�¯�¬m¯�¬©®V§©«Y²
®'«�§i¤�±|²
ª�¤[£ � ¯!¬=¤ §©¯A²�¤ ±'±�¯�´ �
�!('# s�#�%'���WS ZN�
��� �[�&��ÄbÅ ªY¯&º8¤�§m¯.¤�±)·w¤
º�¬p¨�§m¯!¬¸¯ £�®
°)£
� ±V¤�¬&¬©º�¥x¤ ®g¯ §©°�¤�±V¬P¤�£�´�®�ªY¯�§m¯ ±�¤���¤[®�°'¦�£�®g°�¥x¯ °g¬P¦�µ�®gª�¯.¦�§m´�¯
§~¦�µw¬¸¯ ²�¦�£�´Y¬P°�µ ��� �F' ¶`¤ £Y´�¦�µ
®gªY¯~¦�§m´�¯
§�¦�µbº�¯�¤!§&¬�°Tµ �

≤
�(' »©¢P£ � ¯!±)±�½ +�+���ÃmÄ

� £CÇY°)®V§m¯ ¦�«�¬�¥�¤ ®g¯
§m°�¤�±g¬�°)®A°'¬�¨Y¦�¬&¬¸°�³Y±�¯$®g¦v´�°V¬¹®�°'£ � «�°g¬©ª6®'·H¦v¥.¤�°�£6§m¯ ±)¤C��¤[®g°�¦�£6¨�§m¦�²[¯o¬m¬c¯�¬
»:�b° � «�§m¯�½ Ä Á ³ Ã %
• ¤O¬©±'¦�·

α 
 ´�º�£Y¤�¥.°'²!¬q³Y¯ ±'¦�·C®'ª�¯�� " 
~§m¯ � °�¥�¯
• ¤Pµi¤�¬©®

β 
 ´!º�£�¤�¥.°)²o¬r°�£�®�ªY¯�� " 
P§m¯ � °)¥.¯|¤�£�´P³Y¯!±)¦�·O¶�³Y«�®�µ©¤o¬¹®�¯
§r®Vª�¤[£O®'ª�¯
α 
 ´ ºY£�¤!¥.°'²!¬

Å ª�¯
α

¨�§m¦�² ¯�¬&¬ °�¬ ¤3²�¦�¦�¨Y¯ §m¤[®�°�ÇY¯I¯ µiµm¯ ²
®.¤�£�´Cª�¤o¬ ¤ ¬¹®V§m¦�£ � ®g¯
¥.¨�¯ §©¤[®V«�§m¯^´�¯
¨Y¯!£�´�¯ £�²!¯
¯�¬©¨�¯�² °'¤!±'±�ºd£�¯[¤!§^®Vª�¯ � ±)¤o¬c¬$®g§i¤[£�¬¸°�®g°'¦�£R» �('mÃ ·Hª�°'±'¯l®�ªY¯

β
¨�§m¦�²�¯!¬&¬¸¯!¬C°g¬�¦!³b¬¸¯ §gÇY¯ ´d¤ ®

®g¯ ¥x¨�¯
§©¤ ®'«�§m¯!¬8³Y¯�±�¦W· �(' »?�P¦�±'´�¬¹®�¯[°V£�½ +��Y+�ÃcÄ � £ � ¯ £Y¯
§©¤!± ®VªY¯l¨�§m¯o¬©¯ £Y² ¯6¦�µ3¤�£f¤�²
®g°�ÇY¯
§m¯�±�¤���¤ ®g°)¦�£.¨�§m¦�² ¯�¬&¬�°'£�µi±)«�¯ £Y² ¯�¬�®'ª�¯p·w°'´�®'ªA¦�µ�®�ªY¯ � §m°'±�±)¦�«�°'£.¨Y¯ ¤[Æ »	��«�¦�²�²�¦ �!%N#�()�bÂ�¾�¾�¾�Ã ¤�¬
·O¯ ±'±�¤�¬r®VªY¯H¬mªY¤ ¨Y¯~¦�µN®gª�¯w¬¹«�¬m²[¯ ¨�®g°�³Y°)±V°)®�ºxµg«�£Y²
®g°)¦�£ Ä�Å ª�¯O¬ «b¬m²[¯ ¨�®g°�³Y°)±V°)®�º.¤[®bª�° � ª=µm§m¯���«Y¯
£�²[°V¯�¬
²�¤ £�³Y¯?¦�³�®V¤�°)£�¯[´?³�º]®gª�¯ ±�¦W· µ¹§m¯��W«�¯ £Y²&º
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§i°)£ � ¶�²
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\=[�l&t�[�_+d=�
g�e�lR_ae���[�j=[�l���d?c/l�^�jOt6g�[�l&twc/Z$[����a\=e�_�z~rs[]caey^m\=[
l{^
��[]`it��hz~`�c/[yt{[�j~tx`}ci` \=[scie�ciZ$[�`aj=k�`abG[mj$c
j=[mz$c/l�e�jL[�j$[�l��
d�����^�j$bycie]ciZ=[�^pj~�hz~_+^�l�lM^pj~�$[�e�g;ciZG[�b�[pc/[�kmcMe�lm�QY�Z~[�lM^�ca`/e]v=[mci�R[�[pjLc/Z=[
^m\=[�l�^��G`+j=������\=e�_+z=r�[�ehgTciZG[w� l�`a_+_ae�z~`ajs��e�j=[Re�g�ciZ=[�t{^�r|o~_a[Rb�[pc/[�l{rs`+j=[
t c/Z$[�^�o$o~_a`}k�^�v=`a_�`}c}d
ehg4ciZ$[P`�j~kpe�Z~[ml�[�j$cG^�o�oGl�e�q$`/r�^�ca`/e�js�u �[���zG^�l�b�c=¡
¢=£G¤a¥Q¦�§$§�¨G���

1�2�3426©
 ªf:ODm:4<OVWK{A�@�D�K{NTA�N�«�D�8P:E¬Lª®­�¯�° ±²F�H�K{AP³´D�8P:LH�S;:O>OKx«�K{>y8;:4@QD

µ�eGe�¶G`aj=�·^pc¸e�ciZ$[�lLci[�k�Z�j=`a��zG[�t&��c}Z=[W_}e��¹c/[�r�o~[plM^�c+z=l�[�t�o~[�kp`}g{`/kWZ=[�^�cy`atf`}j�oGl{`}j=k�`�oG_a[
b$[mci[�l{r�`+j=[�bse�j=_ dsvGd|cuZ=[;cal{z~[�º»�

ω
���h�nZ=`ak�Zsk�e�j�ci^�`}jOt�`/j�^
b$b�`}ci`�e�jscaeRciZ$[�\=`}v=l�^�ci`�e�j�t�^�_�_Oc}Z=[

¼T½ ¾{¿4¿pÀ�ÁuÂpÃaÄ�¿QÅJÆ&ÇxÈ6É&Ê
É�ËÌ Ç�Í4Î�Ï Ð&Ê
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[�q�calM^IbG[���l�[�[
t�e�g�g�l�[�[�b$e�r�b�z~[;ciewcuZ=[;oGl�[�t�[�j=k�[�e�gTl�[p_/^�q�^pcu`ae�j=t�^�j=b&)ae
l�ca�neG�6_a[�\=[p_»t{dOt{ci[�r]t
�+*OZ=`}_a_a`+oOt�¦�§�, ¦m�&��Y�ZG`itQci[�k�ZGj$`/�hz~[;`/t�^
_it�e;\=[�lMdstx[�jOt�`�cu`+\=[�cie�ciZG[�[�q$^
kJc~j=^�cazGl{[Pe�gQciZG[Rt{^�r�o~_a[
�{k�Z=[mrs`ak�^�_�k�e�r�o=eGt�`�c/`ie�jO� `}r�o$zGl�`+c}d�k�e�j�ci[�j$ci���-*OZ=`}_a_a`+o~t�¦�§!,Q¦����$v$zGcTb=eG[
t�j=e�c���`+\O[�^�bG`al�[�kJc
[�t{ca`/r�^�ca[Re�g�c/Z=[�º��

ω
�&�$v=[�`ajG�]^�j]`/jhc/[���lM^�_Q��z~^pjGci`�c�d]^�jGbs_ae�e=t�`ajG�]`}j]oGl�`+j=k�`�o~_a[�^�j�d�t{o=[
kJcul{^�_

`aj$gMe�l{rs^�ci`�e�j4�/.�o~[pk
`�g�`�k�Z=[�^pc��G`+\=[
tIjG[m\=[�l{c/Z=[�_a[
t�t�\=[�lidLoGl�[�k�`ae�z�twZ~`ajhc6twcae¸t�e�_+\=[]caZ~[]k�`�ci[�b
o=l�e�v=_/[pr�t�`ajIc/Z=[�^�jG^�_+d~tx`it�e�gT`�j~[p_/^�t{ci`�kRt�k�^�c�cu[ml�`�j~��b�^pc/^R�0.Ge�¶~e�_ae�\�¡�¢O£$¤/¥�¦�§G§�1h�M�=[&\=[pj�`�g�cuZ=[
`aj�\=[�l&t�`ae�jse�g�ciZ$[�`/j$ca[
��l�^�_=giz=j~kJcu`ae�j�caZG^pcOrsz~t�c�v=[�b$e�j~[;cie�bG[pb�z~kp[�ciZG[�b$[
j=t�`�c}d�ehg�t{ca^�ci[
t�`{t
j=e�c�^�k
e�r�o$zGc}^�ca`/e�j$^
_a_ d¸t6ci^mv=_/[Io=l�e
v=_a[�r��= �[�k�[�j$c/_}dE^�k�e�j$cal�` v$z$c/`ae�j�cie�t�e�_+\O[IciZ=[���z~[�t{ci`}e�j
Z$^�t�v=[�[�jyt6z=�G�G[�t{ci[�b~�hvGd�z�tx`/j=��caZG[�Y�`}¶=e�jGZ$e�\�l�[���z=_}^pc/`ae�jsr][mc/Z=e�b��0.Ge�¶=e�_ie
\]¡�¢4£$¤/¥ ¦J§G§&1h�&�
Y�Z~[;`}j�\=[�l&tx`}e�j�oGl�e�v=_a[�r ZG^�tQv=[
[pj�t�e�_+\=[�b�ciewg�`�j~b�^�l�[m_a`}^�v=_�[�\=`}v=l�^pci`}e�j$^
_Ob$[mj�tx`+c/d�e�gTt{ca^�ci[
tJ�
��j$bG[�[�b�c}Z=[�l�[
t�z~_�c6t�t{cal�e�j~�$_ d b�[po~[�j=bGt´vOe�ciZ�e�j ciZG[�t�`��GjG^�_?c/e�j=e�`it�[�l{^pcu`ae�^pc¸_ae��
ci[�r�o~[ml{^�cazGl�[
t;^�jGb�e�j?^
j�`�j~b$[mo~[pj~b$[mjGc�[
t{ci`+r]^�ci[�e�g�ciZ=[st{o~[pk�calM^�_TtxZG^po~[se�g�ciZ$[�c}�Re�_a[m\=[
_
t{dOt{ci[�r]t��6Y�µ�.$�4b$`ut�c/l�` v$zGci`}e�j��0.Ge�¶=e�_ie
\�¡�¢=£G¤�¥�¦�§G§�1����
�{c�`utwk�_a[�^�l;gMl�e�r ��Z~^pc��n[]t&eEgM^�l�[
q�o=eGt�[�b?ciZG^�c�c/^p¶~[�jLt�[mo=^
l{^�ci[�_+dEc/Z=[�t�o~[�k
`�g�`�k�Z=[�^�c/�»cuZ=[
 �^�r�^�jst�o~[�kpc/l�eGtxk
e�o�d�^�j=b�caZ~[�`�jG[�_}^�t{ca`/k;j=[mzGcal�e�j�t�km^�c+ci[�l�`�j~�Icae�b$[�b�z=k�[�^Rb$[mj�tx`+c}d]e�g�t{ca^�ci[�t
e�j=[�k�^�j�j=e�c»e�v$c/^�`�jsl�[�_a`}^mv=_}[�^�j$bsk�e�r�o=_/[Jcu[�`ajhg�e�l{r�^�ci`}e�j]t&eIcaZ~^pcOg�e�l�ciZ=[�bG[�bhz~kmci`�e�j�e�g�cuZ=[
º��

ω
�QciZ$[Pk�e�j
\=[�l��G[mj$cGzOt�[;e�g»^�_�_=c/Z$eGt�[�cu[pk
Z�j=`a��zG[�t�`it�j=[�[pbG[�b �

� t�^�vGdO�uo~l�e�bhz~kmcfe�gfcuZ=`at tx`}r�z~_�cu^pj~[pe�z�t�^
j$^
_+d=t�`itWe�j$[·k�e�z~_�b�^
_it{e [�qho~[�l�`�r�[mj$c/^�_}_}d
b$[�ca[
l{rs`}j=[�caZG[� �^�r�^
j?k
e�z�o=_/`aj$��giz=j~kJcu`ae�j32;�

ω
�;��ZG`ak�ZL`it�e�gP^]��l�[�^�c�`}r�oGe�l{ca^
j$k
[���Z=[�j

e�j=[;`ut�`+j$ci[ml�[�t6ci[�b�`}jIcaZ~[ ¶Gj~e���_a[�bG�=[;e�gQc/Z=[�j$^�cazGl�[�e�g�caZ~[�\=`+v=lM^pci`}e�j$^
_=rse�b$[�t��M��Z$^�o$c/[�l�¨$���

1�2&3O254
 6�U�DJ: APH�K�N�A�N «PD�8;:¸K{A;>4N�8�:O<=:OA�DR@TS;S�<=N�U�K&V�@QD�K�NTA

��j]c}Z=[sk�^�t�[�e�gP�+78.y^�j=[m��o=l�e�k
[�bhz~l�[IZG^�t�v=[
[�j?bG[&\ [�_ae�o~[�b]cie�k�^�_akmz~_a^pc/[�caZG[R\=`+v=l�^pc/`ae�jG^�_
b$[
j=t�`�c d�e�gTt{ci^�ci[
t��:9O^�v=`a^�j=`=¡
¢=£�¤a¥�cie�v=[Rt6zGv=rs`�cac/[�bG���
Y�^�¶=`}j=��`}jhcue�^�k�k�e�z~jhc�caZG^pcTc}Z=[8;�<>=?.L`/t;^]giz=jGkpc/`ae�jye�g�cuZ=[�g{l�[
��z=[�jGk�d=��^�jL[�qhc/[�jOt{`ae�jLe�g
ciZ=[ `}j=k�e�Z=[ml�[�j�c�^�o�oGl�e�q$`/r�^�ca`/e�j Z$^�tWv=[p[
j b$e�j~[ `aj caZG[ gil�[���zG[�jGkmd b=e�rs^�`}jO�)Y�Z=[
\=`}v=l�^pc/`ae�j$^
_O[p`/�$[mj�\=[pk�cae�l&tTkpZ~^pj~�$[���`�c/ZskpZG^�j=�G`�jG�IgMl�[��hz~[�j=k&d=�OtxeR[�^�k�ZIg�l�[���z=[�j=k&d���`ajGb$eG�

¼T½ ¾�¿ ¿
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Z$^�t|`}cMt�eh�njfk�e�Z=[�l�[�j$c�b
d$jG^�rs`ak¸t6cal{z~kmcazGl�[�gi^�kmcie�lm�QYTZ=[y`+jhcu[ml{g�[�l�[�j$k
[sv=[pc}�R[�[�jfbG`�gigM[�l�[�j$c
txk�^pc/ci[ml�`}j=� ^�cie�r�tfb$e�[
tfj=e�c¸k�Z=^�j=��[WcaZG[�e�\=[pl�^
_a_�t�k�^�c�cu[ml�`�j~��`�j�ci[�j=t�`�c dO��v$z$c¸_a[�^�b~t´cMe
eGt�k�`a_�_/^pci`}e�jOt�`}jfc/Z=[�r]e�rs[�jhc/zGr c}l�^�jOt6g�[�lsb�[po~[�j=b�[�j$k�[���Y�e´c/^�¶G[?c/Z=`ats`�jGcie)^�k�k�e�z~jhc6� ��[
b$[mgM`aj=[CcaZ~[���zG^�j$ca`}c}d �

ω
�M�;�L��Z=`}k�Z·`it������~£	��

��£�¤���¢�������¢����&¡��h£���¢
�	�
��µT`�¶~[ � �{�;�M�IcaZ~`it

g6z~j=kmci`}e�jL[��hz~^�_ut�¦�`�jycaZG[]`}j$k
e�Z$[�l�[mjGc�k�^�t�[]�M��Z$^�o$c/[�l 1����4�6cMt�k�e�Z=[�l�[mj$c�oG^�l{cPt{ZGe���tw_ie�jG�=�
l{^�j=�G[?bG[�jOt{`�c}d)^�j$b�k�e�j=k�[pjGcalM^pci`}e�jfgM_�zGkpc}z=^�ci`ae�j~t�^�cRt�r�^�_�_ntxk
^pc}ci[�l�`+j=�)^�j=��_a[
t���^���^
`�j�_a`�¶~[� �M�;����v$zGc4j=e���b$` \=`ab�[�b�`/j$cae�[p_/^�t{ci`�k�^
j$b�`�jG[�_}^�t{ca`/k;o=^�lacMtm���{j�^��G_}^�t&t��hc/Z=[�[�_}^�t{ci`�k;oG^
l{c4t�Z=e��
ciZ$[)gil�e���[
j�bG[�j=t�`�c dW^�jGb�k
e�j$k
[�j$c}l�^mci`�e�j�g{_}z=kmcaz~^pc/`ae�j~t��;caZ~[´`}j=[�_}^�t{ci`�k)oG^�lic�c}Z=[L��l�`a_}_ae�z~`aj
txk�^pc/ci[ml�`}j=�=� � c _�^�l��G[�r]e
r�[
jhc/zGr calM^�j~t�g�[�l&� caZG[]`}jhcu[ml{gM[pl�[
j$k
[s[JgMgM[pk�cit�_a[�^�b�cieyeGtxk
`�_/_a^pc/`ae�jOt
^pl�e�z~j=b�c/Z=[]¦�e�gTcaZ~[I`}j=k�e�Z=[�l�[�j$cQoG^�l{cM�$Y�Z~[�t�[ReGt�k�`a_�_/^pc/`ae�j=t��R`�_/_Ov=[Ik�_ieGtx[�cMeIciZGeGtx[se�g � �M�;�
^pcRcaZG[L[�_a^�t{ci`}k)_�`}j$[���v$z�cRrs^md�txZ~eh� ^)b$`}g6g�[�l�[pjGcR`�j�ca[
l{gM[ml�[�jGk�[�o=^�c�cu[ml�jC`�jfc/Z=[L`}j=[�_}^�t{ci`�k��
b$[mo~[pj~b$`}j$�)e�jLciZG[s\=`+v=l�^pcu`ae�j�^�_�rse�b$[�tI^pcPcaZ~[��$` \=[�jLgMl�[���zG[�jGkmdO���C`�cuZ cuZ=[�Z$[
_�o�e�g�c/Z=`it
g6z~j=kmci`}e�jO� c/Z=[�`}j=k�e�Z=[ml�[�j$cT^poGoGl�e�qG`�r�^�ci`ae�jy[�qhoGl�[
t&tx[�b�v$d�ciZ$[s[���z=^�ci`�e�j¸�+(O�i¦$¦���calM^pj�t�gMe�l{r�t
`ajhcuewc/Z$[P¡��$¢}¡�����¡ ��£�!�!"���#�	

�R£$¢

�����$

( ) ( ) %	&'�(*)�+,-.. / 01243 567878 9:;<>=@? A∞= BB �+(O�a¦�'��

Y�ZG[C^poGoGl�e�q�`ars^pc/`ae�j�^�_}_ae��RtLcieWgM`�c�j=e�c�e�jG_}d ^�b�[�j=t�`�c d�e�g)t{ca^�ci[
t���v$zGc�^CgMl�[p��z~[pj~k�d~�
b$[mo~[pj~b$[�j�c�b�dGj=^�r�`/k�t{cal{z~kmcazGl{[�gM^�kmcie�l�^�t���[�_a_i�!9»e�l�k�e�ZG[�l�[mjGcTt�kp^�caci[ml�[�l&t&�$caZG[I`/jhc/l�e�b�z=k�ca`/e�j
ehg �

ω
�M�;�;oGl�e�\=`abG[�t�j=e�c�e�j~_+dL^�jL[mj=e�lMr�e�z�t�l�[pb�z~kJcu`ae�j?e�gPcaZ~[�bG[&\=`a^pcu`ae�jsv=[pca�n[�[�j?c/Z=[�e�lid

^pj~b][�qho~[�l�`�r�[mj$cu�$v$zGcTe�o=[
j=t�z$o�ciZ=[�oOeGtmt�`+v=`a_}`�c/d]cie]^
j$^
_+d$�
[IcaZ~[�\=`+v=l�^pcu`ae�j�^�_�[�`a��[�j
\=[�kmcie�l&t
�u��z~k�Z=[�j=^pz�¡�¢�£G¤}¥�¦J§!,�CG�D�f`/txk�ZGj$[��Rt{¶�dy¡�¢�£G¤�¥�¦�§G§�,h���=�ig�ciZG`it�^�jG^�_ dOtx`ut�`Mt;t{zGk�k
[�t�t�giz~_i�Qe�j$[
kp^
j²oGl�e�k
[�[pbCcieCk�^�_/kJz~_a^�ci[LcaZG[)¢E���$¡¸\=`+v=l{^�ci`ae�jG^�_Rb$[�j~tx`}c}dWe�gyt{ca^�ci[
t���v=[�k�^�zOt�[LciZ$[�j�e�j=[
¶=jGe���tncuZ=[��n[p`/�$Z�c�e�g;^��$`}\=[�jLrse�bG[�`/j?caZ~[]t�k�^�c�cu[ml�`�j~�=�Q�Mj?c}Z=[�g�e�_}_ieh�n`aj$�¸��Z$^�o$cu[ml&tn�R[
^poGo=_}`a[�bIc/Z$`/t�j~[J��r�[mcaZGe�bIcie�t{`a_a`}k�^P^pj~b���[�l{rs^�j$`}^;rs[�^�t{zGl�[mrs[�j�citm�



���������
	���
������
���������
������	������
��� �! #"$ 
%&%�%
%�%�%
%&%�%
%�%�%
%&%�%
%�%�%&%�%
%�%�%
%&%�%
%�%�%&%�%
%�%�%
%&%�%
%�%�%
%�%
%�%�%&%�%
%�%�%
%&%�%
%�%�%
%&%�%
%�%�%&%�%
%�%�%
%&%�%
%�%�%&%

'�C

�����
 ���	�
���
���������������

Y�Z~[;[�q$^
kpcObG[mci[�l{rs`}j$^�ci`�e�j�e�g�caZ~[�t{o=[�kmcil{^
_4txZG^po~[;^�j=b�ci[�r�o~[ml{^�cazGl�[;bG[mo=[
j$bG[�j$k
[�e�g� �^
r]^�j
t�o~[�kpc/l�^��$`ut�^�k�l{z=k�`}^�_=o=e�`/j$c4`�j�c/Z=[�b�^pc/^;cal�[�^�cars[�jhc4gMe�l�^R��zG^�j�ci`�c/^pc/`+\=[�bG[Jcu[plMr]`}j�^�ca`/e�j�e�g�cuZ=[
k�e�zGoG_a`ajG�fg{z~j$k�ca`/e�j 2��

ω
�s^�cR_�e���g�l�[���z=[�j=k&d���������k�r�� �6��^
j$b�_ae���ci[�r�o~[�l{^pc/zGl�[)���Q¨����R�

����ZG^poGci[ml;¨��&� �4\=[�jy`�g�c/Z$[�Z=`���Z~[�t{c»\=`+v=l�^pc/`ae�jG^�_QgMl�[���zG[�j=k�`a[
t;e�g��$_/^�t&t�z=jGb$[�lP`�j
\=[�t{ca`/�$^�ci`�e�j
^�l�[I�n[�_}_Qv=[
_�e���¦�'!����kpr �"� ��[s[�q�ci[�j=b�[�b]c/Z$[�t�k�^pj�t�e�jy^�r�z=kmZ���`/b$[�l�l�^�j$�G[�b�z=[Icue�c/Z=[
o=l�[�t{[�j=k�[;e�g�^
jIzGj=bG[ml�_+dG`aj$�nv=^�km¶=��l�e�z~j=bRe�gT_�z~rs`�j~[�t�k�[�j=k�[h�
� t�o=l�[&\=`ae�z�t{_}d]k�`�ca[
bG�� �^�r�^�j�t{oG[�kmc/l{^Rkpe�jGca^
`�j�ca�ne�r�^�`}jsk�e�j�calM`+v$zGci`�e�j�t�`ajs^�bGb�`�ci`}e�j�ciewcuZ=[
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Ø�Ë#Ã�ÙFÊ�Ä Ú`×�w`× ¹ Í Ä Ä�Þ
ÌFÄ(É À È Å ÓWË&Þ À ÙFÊ�Ä ÁFÏ ,#ÁlÍ Ã W ÜÎÅ ÕàÄ , Ä Í Ã ÀCÐ È Á Ù Í
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É Ð ÄÇÌ Á È�Ë À Ë Á
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W Ì Ð
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Ï,Å�ÝFÁ Ù À Ä(.�Ù Å�, Ì Å Ê À È Á
Ï ÝFÁ�ÀCÐ ÏCÁ ÊTË À È
Ä¨Þ%Ì ,1Å�Í
Å¨À Ë Á
Í ×XÉ Ð Ä Ý Ä�È ÀdÏ Ë À ÈCÙFÌ
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Ï�Y ×&}+} Á
Ï À Ä À Ê Å�Ð Ä Æ Ê ÅÂ, Ë Ý Ê Å¨À Ë ÁàÍ È�Ë Ã Í
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Æ
Y ×LKU} Á
Ï¤À Ê Å�Í È ,#Å�À Ë Á
Í ×
É Ð Ë È¬Ë Í
ÏCÁ Ê�Ó Å�À Ë Á
Í Ã Á Ä�È Ý Ä Ö%ÁlÍ
Æ»ÀCÐ Ä ÁàÍ Ä Á
Ï ÀCÐ Ä Á
,#Æ Ä�Þ
ÌFÄ�Ê�Ë1ÓWÄ Í(À Tb*¬ÙIÉ Ð Ä Í
Å Ù��������	� *�)+i Ú ½ ¿Ü Ð Ë?É Ð Á
Í
, Ö È Ð
Á�Ü Ä Æ¸ÀCÐ%Å¨ÀTÁ
Í Ä Í Ä<Ä Æ È À Ä À Ê Å�Ð Ä Æ Ê Å , Ë Ý Ê Å¨À Ë ÁàÍ¸ÀÂÁ Ä¨Þ
Ì ,#Å Ë Í ÀCÐ Ä\Ë Í Ä ,?Å È À Ë1É
Æ�Ö
Í
Å ÓßË?É È À ÊCÙIÉ À Ù
Ê�Ä ÏCÅ É ÀÂÁ ÊH×�
ÎÄ�Ê�Ä Ü Ä È Ð%Á%Ü ÀCÐ
Å¨À Á�Í Ä Í Ä�Ä Æ È Å È�Ë p Ä Å�ÝX, Ä Ì Å Ê À Á
Ï ,#Á
Í Ã W
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ÀCÐ
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ÍÎÁ
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ÆÑÜ Å ÕFÄ�� Ä Ý
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? À Ä À Ê Å�Ð Ä Æ Ê Å�, Ë Ý Ê Å¨À Ë ÁàÍ È�Ë#Ã Í
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Æ KU} ? Ë Í�W Ì Ð
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ËÉÄ4Å Ì4Æ-Å_ËÉÐpã�Î Ê�Ý�ÌdÒ4Å~Ê Ç\Ä4ÎmædÅ�ÍdÅ�Å ÑíÇ-ÌíÖÏÎmÆZà4Æ-Ì4à4Ì�Ç-Å�ÒéÖÉÌ4Æ*ËÉÄ4Å.Ö Æ-Å î2È{Å Ñ4ãmÙÞÒ4Åmà{Å Ñ4Ò4Å Ñ4ã�Å

Ì4Ö f}ä
ωå È�Ñ�Ò4ÅmÆ�Ò4ÐpÖ¤ÖÏÅmÆ-Å Ñ�ËYÎmà4à4ÆÏÌ�ïdÐpÝÞÎ¨ËÏÐpÌ4Ñ�Ç ëLð Ñ�àdÎmÆ ËÉÐ�ã¨È{ÊrÎ"Æ-ñ�Ð�ÑFËÉÄ�Å[ã Î�Ç-Å�ÌÚÖYÇ-ÊrÐpá�Ä�ËÉÊ�ÙèÒ4Ð Ç¤ËÏÌ4ÆòËÏÅ�Ò

àdÊpÎ Ñ4Å­ÔÞÎmædÅØædÐ�Í4Æ-Î�Ë�ÐpÌ4Ñ�Ç-ñ f}ä
ωå Ä�Î�Ç�ÍdÅ Å ÑTà4Æ-ÌÚàdÌ�Ç-Å"ÒóËòÌgÖÉÌ4ÊpÊpÌLÔ Î

ωô ÊpÌLÔ ÖÉÆ-Å î2È{Å Ñ�ã~Ù
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�<ÎmÆÉË�ÐpÑ Î~Ñ�Ò��[Î Ê�Å Å Ñ4Å Æê 3�� ê å ñ�Ô�Ä4ÐpÊ�Å ÐpÑBËÉÄ�Å7Ö Æ-Î ã¨ËÏÌ4Ñ���ÊpÐ��{Å�Ý�ÌdÒ4Å~Ê ä�� Ê�ÅmïdÎ Ñ4ÒdÅmÆ�ÎmÑ4Ò��$Æ�ÍdÎ�ã~Ä ê 3����dñ�ì�ÈdædÎ Ê k�`hidor�ê 3����4ñ�â�ÌÚÑ�ËÏÎmÑ4Î k~`$idor�¥ê 3����4ñµâ ÌÚÑ�ËÏÎmÑ4Î k�`.idor�¥ê 343�� å ËÉÄ4Å�ã ÌLÈdà4ÊpÐ�Ñ4á ÖòÈ{Ñ4ã�Ë�ÐpÌ4ÑzÖÉÌ�ÊpÊpÌLÔèÇ¥Î
àdÌLÔ�ÅmÆZÊ/Î¨Ô�ñ f}ä

ωå ∝ ωα ñ�ÅmædÅ Ñ�ÐpÖZÐ ÇhÑ�Ì�Ë
Ù�Å¨Ë©ã ÊpÅ ÎmÆYÐpÖ ËÉÄ4Ð ÇYÅmï4àdÌ4Ñ4Å Ñ�ËZÒ4Å"àdÅmÑ4Ò�ÇYÌ4Ñ ËÉÄ4Å.Ö Æ-Î ã¨ËÏÎ Ê
ÎmÑ�Ò��ÉÌ4Æ[Ç�àdÅ�ã¨ËÉÆ-ÎmÊYÒ4ÐpÝíÅ Ñ�Ç-ÐpÌdÑ4ñZÌ4Æ�Ñ4Ì2Ë ä ì�Å"Ê�Ê�� � Ñ4ÑdÎ k�`*i�o��.ê 343�� å�ë ÃZÄ4Å×Ç ÌÚÖrË��ÉàdÌ2ËÏÅmÑ2ËÉÐpÎ ÊYÝ�ÌdÒ4Å2Ê
à4Æ-Å Ò4Ðpã¨Ë-Ç�Î.ã ÌÚÑ�ÇÉËÏÎmÑ2Ë f}ä

ωå ä! ÎmÆ�àdÌLæ k�`Úido��hê 3���"4ñ  ÎmÆ�à{Ì�æÞÎ"Ñ4Ò$#©ÎmÆ�Ç-Ä4Ð�Ñ ê 3���
 å�ë�ð ËYÇ�Ä�Ì�ÈdÊ/ÒéÍdÅ
Ñ4ÌLËÏÅ Ò³Ä�Ì�Ô Å¨æÚÅmÆ-ñ ËÉÄ�Î¨Ë�Å¨ædÅ Ñ ÐpÖ�Î Ê�ÊíËÉÄ�Å2Ç�Å Ý�ÌdÒ4Å ÊòÇ�à4Æ-Å Ò4Ðpã¨ËBÎØà4ÌLÔ ÅmÆ��BÊpÎ¨Ô Ö Æ-Å î2È{Å Ñ4ã Ù
ÍdÅ Ä�Î�ædÐ/ÌÚÆFÖÉÌ4Æ fuä

ωå ñ�Î�ã�ÌÚÝFàdÊ�Å¨ËÏÅíÈdÑ4Ò4ÅmÆ_ÇÉËÏÎmÑ4Ò4ÐpÑ4á�Ì4ÑBËÉÄ�Å¡æÚÎ~Ê�È{Å¥Ì�ÖuËÉÄ�Å�Å�ï4àdÌ4ÑdÅ~Ñ�Ë-ÇFÐrÇ�ÇÉË�ÐpÊ Ê
Ê�Î ã%�dÐpÑ4á ë�.ÑØËÉÄdÅ­Åmï4àdÅ"Æ0Ð�ÝÞÅ~Ñ�ËÏÎ Ê×Ç-Ð�Ò4Å ñ[ËÉÄ�Å­ÒÚÐpÆ-Å�ã¨Ë�ã Ì4ÝFàdÎmÆ-Ð Ç-Ì4Ñ Í{Å¨Ë Ô�Å�ÅmÑ ÛµÎ~ÝÞÎ Ñ Ç-ã�Î¨Ë ËÏÅmÆ�ÐpÑLáTÎ ÑdÒÐpÑdÅ ÊrÎLÇÉËÉÐrã�ÑdÅ¨È4ËÉÆÏÌÚÑVÇ-ã Î�Ë ËÏÅ¨Æ�ÐpÑ�áBÝÞÅ�Î2ÇÉÈdÆ-Å ÝíÅ Ñ�Ë-Ç.ÐrÇ}ËÉÄ4ÅíÝ�Ì�Ç¤Ë�ÖÉÎ Ð,ËÏÄ4ÖrÈ�ÊZà4Æ-Ìdã Å Ò2ÈdÆ Å ËÉÌVÅ¨æÚÎ Ê,È{Î¨ËÏÅ
f}ä
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Ò4Å Ö¤ÐpÑdÐ,ËÏÅ�ã ÌÚÑ�ã Ê/È
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ÍdÌLËÉÄ
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 ä #�Ä4ÐpÊrÊ�Ðpà�Ç ê 3�� ê ñ�ß}ÎmÆ-ÐpÑ4Ð k�`Úidor�Yê 343�
 å+ëÃZÄ4ÅFÊ�È�Ý�ÐpÑdÅLÇ-ã�ÅmÑdã Å[ÍdÎ�ã%�4á4Æ-ÌLÈdÑ4ÒèÐ�ÑdÒ2È{ã�ÅéÎ�á4Æ-Å Î¨ËZÈdÑ�ã2Å"Æ¤ËÏÎmÐpÑ2ËÉÙèÐpÑíËÉÄ4Å�Ò4Å¨ËÏÅmÆ-Ý�Ð�ÑdÎ�Ë�ÐpÌ4ÑèÌ4Ö*ËÉÄdÅÒ4ÅmÑ�Ç-Ð,ËÉÙ�Ì�ÖFÇÉËÏÎ¨ËÏÅ2Ç�Ö Æ-Ì�Ý:ËÉÄ4Å¥Åmï4àdÅmÆ-Ð�ÝíÅ Ñ�ËÏÎ~Ê\Ò4Î¨ËÏÎ ä �dÌ0�dÌÚÊ/Ì�æ k�`hidor��ê 343�"4ñ ê 343�
 å ñ�ÎmÑ�Ò�Ð,Ë�Ð Ç
Ñ4Å�ã2Å�Ç_Ç�ÎmÆ�Ù7ËòÌ�ÝéÐpÑ4Ð�ÝíÐ'1�ÅíËÉÄ4ÐòÇ�ÐpÑdÖ�Ê�È{Å~Ñ�ã Å¥Î2Ç�Åmï4àdÊ�Î~ÐpÑdÅ�ÒBÐpÑ�ßuÄ4Î"àLËÏÅmÆ32 ë ÃZÄ4ÅèÒ4Î�ËÏÎ×ÖÉÌ4ÆFÇ-ÐpÊrÐ�ã Îä à4Æ-Å�Ç-ÅmÑ�ËÏÅ ÒéÍ4Ùíâ�Ì4Ñ2ËÏÎ"Ñ4Î k�`Áido���ê 34343 å Ô ÅmÆ-Å.Æ-Å4�ÏÎ~Ñ�Î Ê�Ù�Ç�Å�ÒíÐ�Ñ¡ÌÚÆ Ò4ÅmÆ*ËÉÌéËÏÎ%�dÅ.ÐpÑ2ËÏÌèÎ ã�ã Ì�ÈdÑ�Ë
ËÉÄ4ÅÊ�È�ÝÞÐpÑdÅ2Ç-ã�Å Ñ4ã Å�ã ÌÚÑ�ËÉÆ�Ð�ÍLÈ4ËÏÐpÌ4Ñ�Î Ñ4Ò�ã ÌdÝFàdÎmÆ-Å×Ô Ð,Ë�ÄVËÉÄ4Å7Ñ4Å�Ô�Ò4Î¨ËÏÎ�ã ÌÚÊpÊ�Å ã¨ËÏÅ�ÒÜÖÉÌ4ÆFádÅmÆ�Ý Î~Ñ4Ð�Î ëÃZÄ4Å�Æ-Å2ÇÉÈ�ÊçË-ÇYÌ�Í�ËÏÎmÐpÑ4Å Ò�ã Ì4Ñ4Ö�Ð�Æ-ÝtËÉÄ4ÅuÈdÑ4Ð�æ{ÅmÆ_Ç�Î Ê4ÍdÅ Ä4ÎmædÐpÌ4ÈdÆZÌ4Ö f}ä

ωå ÖÉÌÚÆ�ÇÉË ÆÏÌÚÑ�á�á�ÊpÎLÇ�Ç-ÅLÇ ë
¶�·�5
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â�ÐpáLÈdÆ-ÅK� ë ê Ç�Ä4ÌLÔÞÇDLMLTÎ Ñ4Ò<NOLJÛµÎ ÝÞÎ~Ñ¥Ç�àdÅ ã�ËÉÆ-Î[Ý�Å ÎLÇÉÈdÆ-Å ÒíÎ�ËZÆÏÌ4ÌÚÝtËÏÅ ÝFàdÅmÆ-Î¨Ë ÈdÆ Å$ÖÉÌ4Æ�ÍÚÌ2ËÉÄàdÌ4ÊpÎmÆ-Ð Ç-Î¨ËÏÐpÌ4Ñ�Ç-ñdÖÉÌÚÆ*ædÐ,ËÉÆ Å Ì�È
Ç\Ç�ÐpÊrÐ�ã Î ä Î å ÎmÑ4Ò[ædÐ,ËÉÆ-Å�Ì�È
ÇZádÅ"Æ0Ý Î~Ñ4Ð�Î ä Í å�ë
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Ý�ÃS¸�ÁGÙP¸�Ñ.³ × ³tÑáÃ}¸!È_Åð³µ°�ÅNÃS¸�·-ÈW°�´ ¸���ÖcT��SÕ}Ö ³�Áð·-¸WÙPÄS·àÅ�¸!Ðä³�°ä±g³µ´�¶P·¹¸/º ¼$Ô × ÄS·*ìP³,ÅN·-¸!Ä�¶hÁ�Á-³�Ûq³tÑ!È/È!°PÐ
ìP³,ÅN·-¸�Ä}¶hÁ�´P¸#·GÍÚÈ!°S³tÈ�¼
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¯G°Ï±g³�´�¶P·-¸²º ¼�Ô²ÅNÃS¸ × ³,Å-Á Ä × ÅNÃS¸wÁ�Ù ¸!Ñ!³ × ³tÑwÃ}¸!È_ÅßÅ�ÈSQS³�°�´ëÅNÃ}¸ÂÍÎÈW´P°S³,Å�¶�ÐS¸²Ä ×°¯ Ò
ω
Ü È�Á È × ³�Å�ÅG³�°�´

ÙPÈW·¹È.ÍÀ¸_Å�¸W·�ÈW·-¸/È#ÛqÁ-ÄÚ·-¸WÙPÄ�·�Å�¸!Ð ¼
Ý�ÃS¸¨ÉI¸.ÃPÈWìP³�Ä�¶P·�Ä ×*± Ò

ω
Ü�Ñ!È!°�ÉI¸/È�Á�Áà¶�ÍÎ¸!Ð�ÅNÄÚÃSÈ_ìI¸¨Å�¿ÚÄÚÐ�³ ×G× ¸W·-¸!°�Å × ¶�°SÑ_Å�³�ÄS°SÈ!Û
Á-Ã}ÈWÙP¸�Á�U
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Ý�ÃS¸íÅ�¿ÀÄ × ³�Å-ÁêÑ!È!° ÉI¸ Ñ!ÄS°¦Á-³tÐS¸W·¹¸!Ð Á-È�ÅG³qÁ × È!Ñ_Å�ÄS·àã × ÄS·ÏÉPÄ�ÅNÃ ÁàÅ�¶�ÐS³�¸!Ð ´PÛtÈ�Á�Á-¸�Á¹èÀ¶gÁ-³�°�´ ÅNÃP¸
¸!â�¶�È�ÅN³�ÄI°�ÅNÃS¸ × ³,Å-ÁØÑ!È!°�É�¸/Ñ!ÄS°¦Á-³tÐS¸W·-¸!ÐÚÈ�ÁcÁ-È_Å�³qÁ × È!Ñ_Å�ÄS·àã × ÄI·ðÕ ¼,º q α q Õ ¼ ÷ ¼
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ö Õgl

� Å3254gÕÀÅNÃ}¸ × ³,Å�Å�¸!Ð»Ñ�¶P·àìP¸�Á × È!Û�Û¦Å�Ä»ï�¸W·-ÄÇÉI¸!Ñ!È_¶hÁ¹¸Ì¿Ç¸�ÈW·�¸/°SÄ�Å�Ð�ÄI³�°�´mÈ!°�ã È�Á�ÁN¶ ÍÚÙ�Å�³�ÄI°ÎÄS°äÅNÃS¸
ÁGÙP¸�Ñ_ÅN·-ÈWÛ�ÉI¸.Ã}ÈWìP³�Ä}¶P·ÚÉP¸!Û�Ä�¿ ÅNÃS¸�³�° ÁàÅN·à¶�ÍÚ¸!°�Å�È!Û�Ût³qÍÎ³,ÅÎÄ × È × ¸_¿ Ñ.Í7698�è*:à¶gÁàÅ�Å�·à¶P°}Ñ!È_Å�³�°�´êÅNÃS¸
³�°�Å�¸W´S·¹È_ÅG³$ÄI°Î·-È!°�´P¸�¼PÝ�ÃS³�Á È#ÙSÙS·-Ä}éP³tÍÎÈ_ÅG³$ÄI° ÐSÄ¦¸�Áß°}Ä}ÅcÈ ×à× ¸!Ñ_Å�ÅNÃ}¸ ìIÈ!Ûq³tÐI³�ÅàãÂÄ × ÅNÃS¸ × ³,Å Á-³�°PÑ!¸�¿Î¸
ÈW·-¸�°SÄ�ÅÎ³µ°�Å�¸W·-¸�ÁNÅ�¸!Ðí³�°íÅNÃ}¸ ìP¸W·Gã Û�ÄS¿ Å�¸!ÍäÙP¸#·-È_Å�¶P·-¸�� × ·¹¸!â�¶�¸W°SÑ!³t¸�Á»·¹¸W´¦³$Ä¦° ¿ÀÃS³qÑ!Ã ³�Á²·-È_ÅNÃ}¸W·
Ñ!ÄS°�°}¸�Ñ�Å�¸!ÐáÅNÄÚÄ�ÅNÃ}¸W·�ÍÚÄPÐS¸�Á-è�Å�¿ ÄÚÛ�¸WìP¸!Û
ÁGã�ÁàÅ�¸!Í²Á × ÄI·�¸_éIÈ!ÍäÙ¦Ût¸�¼
Ý�ÃS¸ × ¶�°PÑ_ÅN³�ÄS° Á × ÄS· ± Ò

ω
ÜÚ¸Wé}ÙS·-¸�Á8Á�¸�Ð ÉSã ÅNÃ}¸w¸�â�¶�È_ÅG³$ÄI°PÁ × ³,Å�³�° È.° ¸!â�¶�È!ÛqÛ�ãë´PÄPÄPÐÓ¿ÀÈ_ãÏÅNÃP¸

¸_é}ÙP¸W·-³qÍÎ¸!°�Å�È!Û ÐSÈ_Å�È!è�³�°ëÅNÃS¸Ïå¨æ × ·¹¸!â�¶h¸!°}Ñ�ã ·¹È.°�´P¸�¼�Ý�ÃS³�Á²³�Á»°}Ä}ÅÎÁà¶P·�ÙS·G³qÁ-³�°S´íÉ�¸!Ñ!È�¶hÁ�¸ÊÅNÃS³NÁ
ÍÎ¸_ÅNÃSÄPÐäÃSÈ�Á�È/Ûq³�Í»³�Å�¸!ÐäÙS·-¸!Ñ!³�Á8³�ÄP°Sè�¿äÃS³tÑ!ÃÚ³�ÁcÐ�¶�¸¨Å�Ä�ÅNÃS¸ × È!Ñ_ÅhÅNÃ}È_Å ÅNÃS¸�Á�ÙP¸!Ñ!³ × ³tÑáÃP¸!È�Å�ÐS¸#ÙP¸W°SÐ Á
ÄS°áÅNÃ}¸á³�°�Å�¸#´S·-È!ÛPÄ × ÐS¸!°¦Á-³,ÅNãÀÄ × ÁàÅ�È_Å�¸�Á+¼gÎ¸_ìP¸W·NÅNÃS¸!Ût¸}Á�Á ÅNÃS³�Á Í»¸�ÅNÃSÄPÐ»´¦³�ìP¸ Èäâ�¶hÈ!Û�³,Å�È_Å�³�ìP¸Ú³µ° Á-³�´PÃ�Å�Ä × ÅNÃS¸�´P¸!°}¸W·-È!Û Á-Ã}ÈWÙP¸äÄ × ÅNÃ}¸ ± Ò

ω
Ü<;

¯G° × È!Ñ_ÅÚ³ × È�Ñ!ÄI°PÁàÅ�È!°�Å ± Ò
ω
Üä¿ÀÈ�Áä¶hÁ�¸!ÐSè�È�ÁÚÙS·-¸!ÐS³�Ñ_Å�¸!ÐëÉSãëÅNÃ}¸ Á¹Ä × Å ÙPÄ�Å�¸W°�ÅN³�È!Û ÍÚÄ¦ÐS¸!Ûtèî¿À¸

Ä�É�Å�ÈW³�° ÅNÃS¸ × ³,Å ·-¸WÙPÄS·�Å�¸�Ð ³�° ±*³�´�¶P·-¸ º ¼�Ô�È × ÄS· ìP³,ÅN·-¸!Ä�¶hÁ Á-³�Ûq³tÑ�È!è ¿ ÃS³tÑ!Ã ³�Á Ñ.Ût¸!È#·0Ûqã
¶P°¦Á�È�ÅN³�Á × È!Ñ_Å�Ä�·Nã ¼
Ý�ÃS¸ëÛ�³�°P¸�È#·ÇÉ�¸!ÃSÈWìP³�Ä�¶P· × Ä}¶P°}ÐíÉSãíËÌÈ!ÍÎÈ.°êÅ�Ä °S¸_¶SÅN·�Ä�° ·-È_Å�³�Ä ³�Á ³µ° ÈW´S·-¸!¸!ÍÎ¸!°�Åä¿Ú³�ÅNÃ ÅNÃ}È_Å
Ä�É�Å�ÈW³�°S¸�Ð × ³,Å�ÅN³�°�´�ÅNÃS¸ Á�ÙP¸!Ñ!³ × ³tÑwÃ}¸!È_Å�¸�éPÑ�¸�Á�Á-èc¸_ìP¸!°ë³ × ÅNÃ}¸ Å�¿ Ä × ³,Å�ÅN³�°�´ × ¶�°SÑ_Å�³�ÄS°¦Á × ÄS· ± Ò

ω
Ü

¸_é}ÙS·-¸�Á�Á-¸�ÐÀÉSã�ÅNÃS¸/¸!â�¶�È_Å�³�ÄS°¦Á�È#·-¸/ÈWÙSÙS·-¸!Ñ!³tÈWÉPÛ�ãÎÐI³ ×G× ¸W·-¸!°�ÅgÄI°SÛ�ãÎ³�°�ÅNÃS¸/Û�Ä�¿ × ·-¸!â�¶�¸!°SÑWãÎÛ�³qÍÎ³,Å�¼
Ý�ÃS¸�Ë/È!ÍÎÈ!°ÚÑ!Ä�¶PÙ¦Û�³�°S´ × ¶�°SÑ_Å�³�ÄS°SèPÈ.°}È!Ûµã Á�¸�ÐÇ³�°wÁNÅN·-ÄI°�´Ú´¦Û�È�Á�Á-¸�Á�ÐS¸_Å�¸W·-ÍÚ³�°P¸!Ð»¸!³,ÅNÃP¸#·ØÉSã × ³,Å�ÅN³�°S´
ÅNÃS¸wÁ�ÙP¸!Ñ!³ × ³tÑÂÃP¸!È�Å/ÐSÈ�Å�È²ÈW°SÐ�ÍÚ¸!È�Áà¶P·-¸�Ð ÐS³�·-¸�Ñ_ÅGÛ�ã�ÉSãÏÅNÃ}¸ÇË�È!ÍÎÈ.°mÅ�ÄÓ°}¸_¶SÅN·�ÄI°Ï·¹È_ÅN³�ÄPèØÃ}È�Á�È!°
¶P°S³�ì�¸W·8Á¹È.Û�Ûq³�°P¸!ÈW· × ·-¸!â�¶�¸!°SÑWãÀÐ¦¸#ÙP¸.°}ÐS¸!°SÑ!¸/³�°�ÅNÃS¸¨åßæ × ·�¸!â�¶�¸W°PÑWã ·-È!°�´P¸�¼
¯G°w±g³�´�¶P·-¸Îº ¼$ÔÎÅNÃS¸ÀÅ�¿ÀÄ × ³,Å�ÅN³�°�´ × ¶ °}Ñ_Å�³�ÄI° ÁÌÈW·-¸wÁN¶PÙP¸W·-³qÍÚÙPÄ Á-¸!ÐÂÅ�Ä²ÅNÃS¸Ç·¹¸�Áà¶�Û,Å-Á × ÄI·ßÅNÃS¸ ± Ò

ω
Ü

Ä�É�Å�ÈW³�°S¸�Ð × ·¹Ä¦Í °}¸_¶SÅN·-ÄS°mÈW°SÐmÐS¸WÙPÄ¦Û�È#·0³�Á¹¸!Ð ËáÈ!Í»È!°ÏÁ¹Ñ�È�ÅqÅ�¸W·G³�°�´ Á�ÙP¸!Ñ_ÅN·-È�¼�ÝØÃ}¸Ú¸_éSÙ�¸W·-³�Í»¸!°�Å�È�Û
ÐSÈ_Å�ÈäÉP¸!Û�Ä�¿ �PÕÊÑ.Í7698ZT��SÕÏÑ!Í76�8�Á-ÃSÄ�¿ÆÅNÃSÈ_Å ±>=�? Ò

ω
Ü�¸�éSÅN·¹ÈWÙSÄSÛ�È_Å�¸äÅNÄ�ÈÇ°}ÄI°�T�ìPÈ!°S³�Á-ÃS³�°S´ ìPÈ!Û�¶�¸

× ÄS·
ω→

ÕSègÑ!ÄI° × ³�·-Í»³�°S´ÂÅNÃ}¸äÙS·-¸_ìP³�Ä�¶hÁ Ñ!ÄS°SÑ!Û�¶*Á-³�ÄS° Áß·-¸WÙPÄS·�Å�¸!Ð × ÄI·�ìP³,ÅN·¹¸!Ä}¶hÁ/Á�³�Ûq³tÑ�ÈÇÒ�±gÄI°�Å�ÈW°PÈ
@�ACBED ; ö#÷S÷S÷ Ü�¼�Ý�Ã�¶hÁ-èP¸_ìI¸.°Ú³ × ÉPÄ�ÅNÃÚ¸!â�¶�È�ÅN³�ÄI°PÁ�º ¼E�ÚÈ.°}ÐÚº ¼,º × ³,Åð¸!â�¶�È!Û�Ûµãä¿À¸!ÛqÛSÅNÃS¸�ÁGÙP¸�Ñ!³ × ³tÑáÃ}¸!È_Å
ÐSÈ_Å�È!è�ÄI°SÛ�ãÎ¸�â�¶�È_ÅG³$ÄI°Úº ¼�ºä³�Á�È!ÐS¸!â�¶�È�Å�¸�³µ°ÀÐS¸�Á-ÑW·-³�É�³µ°S´äÅNÃ}¸/¸_éSÙP¸W·-³�ÍÎ¸!°�Å�È!Û ± Ò���Ü�¼
Ý�ÃS³�Á °SÄS°<TàìPÈ!°S³�Á-ÃS³�°S´ ì�È!Û�¶�¸ Ä × ± Ò

ω→
Õ�Ü ´P³$ì�¸�Áç³t°�Å�¸W·¹¸�ÁàÅN³�°�´ ÁN¶P´S´P¸�ÁàÅ�³�ÄS° ÁçÈWÉPÄ�¶SÅ ÅNÃS¸

ÑWÃ}ÈW·-È!Ñ_Å�¸#·0³tÁàÅ�³�Ñ�ÁmÄ × ìP³�ÉS·-È_Å�³�ÄS° Ám³µ° È ÅNÄSÙSÄSÛ�ÄI´P³�Ñ!È!ÛtÛµã ÐS³�Á-ÄS·-ÐS¸W·-¸!Ð ÁGãPÁàÅ�¸!Í²ÁmÒ�±
ÄI°�Å�ÈW°SÈ @�A/BED ;
ö#÷S÷S÷ Ü�¼
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Ý�Ä ÐS¸ × ³�°P¸!Ð ÅNÃ}¸ ´P¸!°}¸W·-È!Û ÉI¸.ÃPÈWìP³�Ä�¶P· Ä × ± Ò
ω
Ü-è�ÐS³ ×N× ¸#·-¸!°�Å ´PÛqÈ�Á�Á-¸�Á¹è Ñ!ÃPÈW·¹È!Ñ_Å�¸W·G³�Á¹¸!Ð ÉPã
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¢ i r f d r�m lWi ¢�o g n i u f m d r n � n�o g ¤6ª d o�r�mk u�pS� lW� m ¥
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