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¾'uA( �Xza�X�:�J©{¤{x&«{�Jx{�CBhza�f´<¤{�¹���>zat�xÆuUuUu�uUu�uUu0u�uUuUu�uUu�uUuUu�uUu0u�uUu�uUuUu�uUu�u ¡ ¼
¾'uA('u ¡ ��t:xn±³z}�>©~�J�}�azax&za�y�J¤¬�Xza�R�,�k�V|��J���k��za�a¤&x{�
uUu�uUu�uUuUu�uUu0u�uUu�uUuUu�uUu�u ¡ ¼
¾'uA('u ¾ �c�f�Jza�&�Jz}�>�>���>�:«{�X¤&x{«ª±³z}�>©~�J�}�azax&za�Jx u�uUuUu�uUu�uUuUu�uUu0u�uUu�uUuUu�uUu�u ¾:Ã
¾'uA('u   �Y�J�>���R�{x<¤{x{�]|:t�xED��:¤{�FD1GºuUu�uUu0u�uUuUu�uUu�uUuUu�uUu0u�uUu�uUuUu�uUu�u ¾ ¡
¾'uA('u ¿ �ox,�>�J�>�~t��a���kz}t�x «{�J�²±³z}�>©~�J�a«&za�R�,�k��xªz}x{x{���>�c�:�}© «{�J� � �a������x,�k��u�uUuUu�uUu�u ¾  

¾'u�½ �Xza�)�A�f�Jz}�HBhza�>´<¤{�a���kz}t�x u�uUu�uUuUu�uUu�uUu0u�uUuUu�uUu�uUuUu�uUu0u�uUu�uUuUu�uUu�u  � 
¾'u�½&u ¡ �o� � �}�J�#�Jx,�²�A�>��za�����>�V�k���>�IBhz}�>´<¤{�a���kz}t�xKJML uUu�uUuUu�uUu0u�uUu�uUuUu�uUu�u  ,¢

z[|
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¾'u�½&u ¾ �X¤&�>�R�{�a�:¤&�A�Jx&«{� Bhza�>´<¤{�a���kz}t�x u�uUu0u�uUuUu�uUu�uUuUu�uUu0u�uUu�uUuUu�uUu�u ¿ Ã
¾'u ¢ �P�J�f�J�R�{x<¤{x&�]«{���yz}x{«{¤{��za���f�k��xp�º�J�f�R���¥zax{«{z}��´:��z}�>�Jx uUu�uUuUu�uUu0u�uUu�uUuUu�uUu�u ¿�¿
¾'u ¢ u ¡ �ox&«{¤{´,�kz}t�x¬��zax{���¥�Jzax&�J�J�}x{�Jxª�X�f�Jza���R´<�yuUuUu�uUu�uUuUu�uUu0u�uUu�uUuUu�uUu�u ¿�¿

¾'u�¼ �)©{�a�:¤&�°«{���y�ox&«{¤{´,�kz}t�x{�>©~�J�f�J�R�{x<¤{x&� u�uUu0u�uUuUu�uUu�uUuUu�uUu0u�uUu�uUuUu�uUu�u ¿ ½
¾'u�Â À �R�^�kzat:xO¦�:�>� (0¤'�>�R�£�)�P��«{zax{�:¤{x{� uUu�uUu�uUu0u�uUuUu�uUu�uUuUu�uUu0u�uUu�uUuUu�uUu�u ¿<¢
¾'u ¡ Ã �P�J���kz}����¤&x{���>�:�a�Jz}�R�<¤{x{���G¦¤{�¥«{z}� À zax{�:¤{�¹�:�fz}�b¦���k��x7u�uUu�uUuUu�uUu0u�uUu�uUuUu�uUu�u ¿<¢
¾'u ¡�¡ �)���>t4«%�4xc�:�#za�>�R�&�0(º� ¦���g�k�`uUu�uUuUu�uUu�uUu0u�uUuUu�uUu�uUuUu�uUu0u�uUu�uUuUu�uUu�u ¿ Â
¾'u ¡ ¾ �ox{«{¤{��za���f�k���²±³za«{���>�f�k�:x{«�uUu�uUuUu�uUu�uUu0u�uUuUu�uUu�uUuUu�uUu0u�uUu�uUuUu�uUu�u (  
¾'u ¡ ¾'u ¡ �Xz}� � �>�#z}�f�k�a¤&x{�`«{�J�¥z}x{«{¤{��za�J���k��xª±³z}«{�J�f�f�R��x{«{�y�:� ÅX�f�¥«&�J�y�­� ¦¤&���J�}�2u�u (  
¾'u ¡ ¾'uw¾ �Y�J�>���R�{x<¤{x{� «&�J�¥zax{«&¤{�Jz}�J�f�>�Jxn±³za«{���>���R�:x{«&� u�uUuUu�uUu0u�uUu�uUuUu�uUu�u (:Â

¾'u ¡b  �)���>t4«%�4xc�:�#za�>�R�&�0�Y�Jz �Y�J���k� uUuUu�uUu�uUu0u�uUuUu�uUu�uUuUu�uUu0u�uUu�uUuUu�uUu�u ½ ¡
¾'u ¡ ¿ �P�Jz}�>�{z}�J�}�X¤{x{«ª�f�k���kz}t�xO¦�:�f� ���J�>�:�a�Jz}�R�{�>�f�J�R�{x<¤{x&���Jx uUu�uUuUu�uUu0u�uUu�uUuUu�uUu�u ½ ¡
¾'u ¡ ¿ u ¡ (ºt�x,|:�J�>�:�Jx{���f�k¤&«{za� u�uUuUu�uUu�uUu0u�uUuUu�uUu�uUuUu�uUu0u�uUu�uUuUu�uUu�u ½ ¡
¾'u ¡ ¿ uw¾ �º�J�>�:«{���¥�­�f¦¤{�:�J� uUu�uUuUu�uUu�uUu0u�uUuUu�uUu�uUuUu�uUu0u�uUu�uUuUu�uUu�u ½,¾
¾'u ¡ ¿ u   �º�J�'�A�Jza�[�k���²�­�f¦¤&���J� u�uUuUu�uUu�uUu0u�uUuUu�uUu�uUuUu�uUu0u�uUu�uUuUu�uUu�u ½ (
¾'u ¡ ¿ u ¿ �l§O�
���l¸®¤&� � ¦¤{�:�J��»{¸®�)(X±³�l¸X� uUu0u�uUuUu�uUu�uUuUu�uUu0u�uUu�uUuUu�uUu�u ½�½

¾'u ¡ ( � � �Y�Jz}�>�J�f¤{x{���:¤&� zax{���R���>zat�x ¦���>� À �>� ¦t���¤{x{����x uUuUu�uUu�uUuUu�uUu0u�uUu�uUuUu�uUu�u ½�¼
¾'u ¡ ½�v®x,�k���>�f�R�{za��«{����¤{�y�ct��>��¤&�aza���>¤{x&�`«{�J�¥�f�k���kz}t�xO¦�:�f�Jxª� �>t�©&�a�J�#� u0u�uUu�uUuUu�uUu�u ½�Â
¾'u ¡£¢ (ºzax{���]���>za�f�R�{� À �>�b¦t���¤&x{���>©~�J«&zax{��¤&x{��©~�Jz¨z}x{�f�k���kz}t�xO¦�:�f�Jxn� �>t:©{�a������x uUuUu�uUu�u ½�Â
¾'u ¡ ¼2�ox{�f�k���kz}t�xO¦�:�f� (º¤&�>�k�^�)�P��«{zax&��¤{x{� u�uUu�uUu0u�uUuUu�uUu�uUuUu�uUu0u�uUu�uUuUu�uUu�u ¢ Ã
¾'u ¡ Â2�ox{�f�k���kz}t�xO¦�:�f�J�¥¸®�:�R�{�¹��¤&�MuUu�uUuUu�uUu�uUu0u�uUuUu�uUu�uUuUu�uUu0u�uUu�uUuUu�uUu�u ¢: 
¾'u ¡ Â&u ¡ ¸®�:�R�{�a�:¤&�°�G¦¤{�¥�­�¹�^�>�k���k�:x{�:� �4�>��x uUu0u�uUuUu�uUu�uUuUu�uUu0u�uUu�uUuUu�uUu�u ¢: 
¾'u ¡ Â&uw¾ ¸®�:�R�{�a�:¤&� © ��zO�:�a�}���J�#�Jz}x{�J�P�­�a¤{�:© �3�P����¤{x{� uUu�uUuUu�uUu0u�uUu�uUuUu�uUu�u ¢�¿

¾'uw¾:Ã2�ox{�f�k���kz}t�xO¦�:�f�0�:�J�ft'« �'x{�:��z}�>�R�$(º�b¦���g�>� uUu0u�uUuUu�uUu�uUuUu�uUu0u�uUu�uUuUu�uUu�u ¢ (
¾'uw¾:Ã&u ¡ �º�>¤&x{«{���}�Jza�R�<¤{x&���Jx*u�uUuUu�uUu�uUu0u�uUuUu�uUu�uUuUu�uUu0u�uUu�uUuUu�uUu�u ¢ (
¾'uw¾:Ã&uw¾ (ºt�x&�J�J�'�®«&�J�¥zax{���R���>zat�x¨¦�:�>��x ���J©{¤&x{«{�Jx&�Jx?Bhz}�>´<¤{�¹�^�kzat:x u0u�uUu�uUuUu�uUu�u ¢�¢
¾'uw¾:Ã&u   Bh��z}�>�aza�R�&� ¦�)x{«&�J�>¤&x{��«&�J�)�0���>�R���¥zax{«&za��´��Jz}�>�>�~t:�k��x,�kz¹���a�¥u0u�uUu�uUuUu�uUu�u ¢ Â
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¾'uw¾:Ã&u ¿ �®¤{� �Y�J���k¤{x&�]«{���®z}x{�f�k���kz}t�xO¦�:�f�Jx �)¤'�g�k�>z}�J©{�¥uUu�uUuUu�uUu0u�uUu�uUuUu�uUu�u ¼,¾
¾'uw¾:Ã&uA( �ox&�f�R�^�kzat:xO¦�:�>���²zax{«&¤{�Jz}�J�f�>�J�e±³z}«{�J�f�f�R��x{« u�uUu�uUuUu�uUu0u�uUu�uUuUu�uUu�u ¼  
¾'uw¾:Ã&u�½ �ox&�f�R�^�kzat:x ¦�:�>�0���J�>t4«%�4xc�:�#za�f�R�{� �P�Jz��P���f�>�ºu�uUu�uUuUu�uUu0u�uUu�uUuUu�uUu�u ¼ ¿

¾'uw¾ ¡ �P�Jz}�>�{z}�J�}�X¤{x{«ªzax{���R���>zat�x¨¦�:�>�-�����>���}�Jz}�R�{�>�f�J�R�{x<¤{x{�:�Jx u�uUuUu�uUu0u�uUu�uUuUu�uUu�u ¼ ¿
¾'uw¾ ¡ u ¡ À �R�{�¹�:�:�Jx{«{�0¯°�k�:�5�°¦�:�R�{��Äh¾�� u�uUu0u�uUuUu�uUu�uUuUu�uUu0u�uUu�uUuUu�uUu�u ¼ ¿
¾'uw¾ ¡ uw¾ ±��:��x&�J���o� �>t�©{�}�J�ªÄc¾:� uUu�uUu�uUu0u�uUuUu�uUu�uUuUu�uUu0u�uUu�uUuUu�uUu�u ¼�½
¾'uw¾ ¡ u   �X�f�Jz}«{za�#�Jx{�fzat�x{�:�a�®�X�>���{�>�R���¥zax&��¤{x{���Jzax&�J�y�­�f¦¤&���J�}�-uUu0u�uUu�uUuUu�uUu�u ¼ ¢

¾'uw¾�¾2�º���k��x �G¦¤{�¥�­�a¤&za«'� À �k�f¤{´,�k¤{�l�o�ox,�k���k�:´,�kz}t�x u0u�uUuUu�uUu�uUuUu�uUu0u�uUu�uUuUu�uUu�u ¼�Â
¾'uw¾�¾'u ¡ �®¤{�>�}�Jx{´<¤{x&����zax{���®� �a���>�>� uUu�uUu0u�uUuUu�uUu�uUuUu�uUu0u�uUu�uUuUu�uUu�u Â�Ã
¾'uw¾�¾'uw¾ �®�J�ft'«%�4xc����z}�>�R�{�U§O�:�f�>�f�>�Jz �{��´:��z}�k�f�]�^�k�>z 1 uUu�uUuUu�uUu0u�uUu�uUuUu�uUu�u Â ¡
¾'uw¾�¾'u   �®�J�ft'«%�4xc����z}�>�R�{�U��¦�:�#�&�A¤{x{�:�>�����k�fz�1 uUu�uUu�uUuUu�uUu0u�uUu�uUuUu�uUu�u Â ¿

¾'uw¾   � �>�J«&za´,�kt��l�)(ºt��f�>�J´,�>t���� À �R�{�J��� uUu�uUu�uUu0u�uUuUu�uUu�uUuUu�uUu0u�uUu�uUuUu�uUu�u Â�½
¾'uw¾   u ¡ (ºt�x&�J�J�'�®«&�J�®���f�J«{z}´,�kt��l�)(ºt��>�f�J´,�kt:��� �����f� �:�&�>�Jx uUu�uUu0u�uUu�uUuUu�uUu�u Â ¢
¾'uw¾   uw¾ À �R�:©{z}�az[�£¦���Y«{�J� ���J��� �:�{�f�Jx{��uUu�uUu0u�uUuUu�uUu�uUuUu�uUu0u�uUu�uUuUu�uUu�u Â�Â
¾'uw¾   u   À za��¤{�a���kz}t�x]��zax{��� (0t:�{� ���a¤{x&�{»{�>�R�&�¹�:����x{«{���®� �>¦¤{����� uUu0u�uUu�uUuUu�uUu�u Â�Â

� � "8, #�� "$#',$35�'35� 2�6 � ��� )
  u ¡ � zax{�}�Jz}�>¤{x{� u�uUuUu�u0uUu�uUu�uUuUu�uUu�uUu0u�uUuUu�uUu�uUuUu�uUu0u�uUu�uUuUu�uUu�u ¡ Ã�¾
  uw¾ �ct��>��¤&�aza���>¤{x&���Jz}x{�J�®µ¬����©{�k��x{�J�}�J�#�Jx,�k���®�#z}�e�~���}�k��x<©{za�}«{¤{x{� u0u�uUu�uUuUu�uUu�u ¡ Ã  
  uw¾'u ¡ �o�ft��c�:�>�:�#���k�fza�f�R�{�J� � �a������x<��u�uUu0u�uUuUu�uUu�uUuUu�uUu0u�uUu�uUuUu�uUu�u ¡ Ã  
  uw¾'u ¾ À �c�:x{x<¤{x{�:���Y¤{x{« ���J�f�J�J�f�>¤{x&���>��� ¦t
8���x uUu�uUu�uUuUu�uUu0u�uUu�uUuUu�uUu�u ¡ Ã ¿
  uw¾'u   � z}x&� �:�R�{���®���:�[�k��x{��t4«{���a���G¦¤{�¥za�>t��k�>t:� �0µª�J��©{�>�:x{��x uUu0u�uUu�uUuUu�uUu�u ¡ Ã:½
  uw¾'u ¿ ���:�[�k��x{��t4«{���a�~xc�:�R�¬�yt4«{«{���]�:x u0u�uUuUu�uUu�uUuUu�uUu0u�uUu�uUuUu�uUu�u ¡�¡J¿
  uw¾'u ( � �}�J�#�Jx,�k���k�Jz��c��´��Jz}�¥¤&x{«¬z}x{x{���>� (º�b¦���g�>� u�uUu�uUuUu�uUu0u�uUu�uUuUu�uUu�u ¡ ¾ ¡
  uw¾'uw½ µª�J��©{�>�:x{���R�:©{z}�az}�>za���>¤{x&�Æu�uUu�uUu0u�uUuUu�uUu�uUuUu�uUu0u�uUu�uUuUu�uUu�u ¡ ¾ ¿
  uw¾'u ¢ Å)|:�J�>�a� � u�u0uUu�uUu�uUuUu�uUu�uUu0u�uUuUu�uUu�uUuUu�uUu0u�uUu�uUuUu�uUu�u ¡ ¾ ¿

  u   �ct��>��¤&�aza���>¤{x&���Jz}x{�J� �e�:�}´:��x{�J�}�J�#�Jx,�k���¥�R¦¤&�)µª�J��©{�>�:x%�I¦¤&���J��uUu0u�uUu�uUuUu�uUu�u ¡ ¾ (
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  u   u ¡ �®x&�At��f«{�J�f¤{x{����x¶�:xª«c�:� � �a������x,� u�uUuUu�uUu�uUuUu�uUu0u�uUu�uUuUu�uUu�u ¡ ¾ (
  u   u ¾ �ct��f��¤{�}za�J�f¤{x{��«&�J���e�:�a´��Jx{���a������x<�>�J�²�G¦¤{�¥���ft
8��0�¥t:�R���>zat�x&�Jxnu�uUuUu�uUu�u ¡ ¾�½
  u   u   ��t:�>«{�V�At��>�����kz}t�x uUu�uUuUu�uUu�uUu0u�uUuUu�uUu�uUuUu�uUu0u�uUu�uUuUu�uUu�u ¡b  (

  u ¿ À �az}«{�J� uUu�uUu�uUuUu�u0uUu�uUu�uUuUu�uUu�uUu0u�uUuUu�uUu�uUuUu�uUu0u�uUu�uUuUu�uUu�u ¡b  ½
  u ¿ u ¡ � z}x{�a��z}�k¤&x{�6u0uUu�uUu�uUuUu�uUu�uUu0u�uUuUu�uUu�uUuUu�uUu0u�uUu�uUuUu�uUu�u ¡b  ½
  u ¿ u ¾ µª¤{�}�>z¨� t�z}x,���Pt:x{�f�>�k�:z}x<�J» À §¨�l� � � uUuUu�uUu�uUuUu�uUu0u�uUu�uUuUu�uUu�u ¡b �¢

  uA( �P�Jz}�>�{z}�J�r» �P���>�c�:x&x<�>�J���Pt�����x¬uUuUu�uUu�uUu0u�uUuUu�uUu�uUuUu�uUu0u�uUu�uUuUu�uUu�u ¡b  Â

� � � #%��0�� � "8, #�� "$#',���� �M" �-,$3 � " ��. � �	�M)
¿ u ¡ �º�:�²�f�k���kz}t�xO¦�:�f�0� �>t�©{�}�J�ÆuUu�uUuUu�uUu�uUu0u�uUuUu�uUu�uUuUu�uUu0u�uUu�uUuUu�uUu�u ¡ ¿ ¾
¿ u ¡ u ¡ À �k�Jz}���J�f¤{x{�#�:���>t4«%�4xc�:�#za�>�R�&�J�y§O�:�f�>�Jx uUu�uUu�uUuUu�uUu0u�uUu�uUuUu�uUu�u ¡ ¿� 
¿ u ¡ u ¾ �ox&«{za�f�J´,�k� (ºt��{�~�J�}¤{x{� uUu�uUu�uUu0u�uUuUu�uUu�uUuUu�uUu0u�uUu�uUuUu�uUu�u ¡ ¿� 
¿ u ¡ u   
 ¤c���>z[�·�>z}��¤{�}�k�:x{�-(0t:�{� ���a¤{x&� uUu0u�uUuUu�uUu�uUuUu�uUu0u�uUu�uUuUu�uUu�u ¡ ¿:¿
¿ u ¡ u ¿ À za��¤{�[�R�:x&�!(ºt��{�~�J�a¤&x{�puUu�uUu�uUu0u�uUuUu�uUu�uUuUu�uUu0u�uUu�uUuUu�uUu�u ¡ ¿:¿
¿ u ¡ u ( ��t:��� ¤{x{«¬¸)���R�<�>�Jz}�a�º«{���y¤&x<�>�J�f�>�R�{z}�J«{�}za�R�{��x�(ºt��{�~�J�}¤{x{����x u�uUuUu�uUu�u ¡ ¿ (
¿ u ¡ uw½ �����>���}�Jz}�R�ª�#z}� �º§°µn� ¤{x{« 
 ��� � �����f� �:�{�f�Jx u�uUuUu�uUu0u�uUu�uUuUu�uUu�u ¡ ¿,¢

¿ uw¾ �º�:�²zax&�f�R�^�kzat:xO¦�:�>�X���ft�©{�}�J� u�uUuUu�uUu�uUu0u�uUuUu�uUu�uUuUu�uUu0u�uUu�uUuUu�uUu�u ¡ ( ¡
¿ uw¾'u ¡ �º���¥¸®� �¥���:�f´,� ���J��� �:�{�>��x uUu�uUu0u�uUuUu�uUu�uUuUu�uUu0u�uUu�uUuUu�uUu�u ¡ ( ¡
¿ uw¾'u ¾ �®�f�>z �c��za�J�}�a�®�>�J�}©{�f�>�J�f�>�J���k��µ¬�J��©&�k�:x{�f�R���¥zax{��¤&x{���Jx uUu0u�uUu�uUuUu�uUu�u ¡ (  
¿ uw¾'u   �º�Jx&�J�k���aza���J«'�
�O�lµ¬���>�{t'« u�uUu�uUu0u�uUuUu�uUu�uUuUu�uUu0u�uUu�uUuUu�uUu�u ¡ ( ¢
¿ uw¾'u ¿ À �k�>¤&´<�>¤{�>���a�}�0� ¦�:���'�A¤{x{� u�uUu�uUu0u�uUuUu�uUu�uUuUu�uUu0u�uUu�uUuUu�uUu�u ¡ (�Â
¿ uw¾'u ( �®©{�¹��¤&�­��zax{���²zax{���R���>zat�x¨¦�:�>��x ���J´�t��{�~�J�}�>�Jx �)xc�:���4�>� uUu0u�uUu�uUuUu�uUu�u ¡ ½:Ã
¿ uw¾'uw½ ¸y¤{�#�J�>z}�>�R�{� �®�>�~�J´,�k� uUu�uUu�uUu0u�uUuUu�uUu�uUuUu�uUu0u�uUu�uUuUu�uUu�u ¡ ½:Ã

� � � #'& 68��4 #%� 3 "$� .M� �!� �'�!6����35�'& �!& � �!� " �-,/6 �����
('u ¡ µ¬t:�>z}|����kz}t�x1u�uUuUu�u0uUu�uUu�uUuUu�uUu�uUu0u�uUuUu�uUu�uUuUu�uUu0u�uUu�uUuUu�uUu�u ¡ ½ ¡
('uw¾ µ¬t4«{�J�}�a©{z}�a«{¤{x&��uUu�u0uUu�uUu�uUuUu�uUu�uUu0u�uUuUu�uUu�uUuUu�uUu0u�uUu�uUuUu�uUu�u ¡ ½ ¡

('uw¾'u ¡ �®¤&�A©c�:¤ª«{��� �®xc�:���'�f�J�#t'«&�J�a�}� uUu0u�uUuUu�uUu�uUuUu�uUu0u�uUu�uUuUu�uUu�u ¡ ½ ¡
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('uw¾'u ¾ � z}�at:��uUuUu�u0uUu�uUu�uUuUu�uUu�uUu0u�uUuUu�uUu�uUuUu�uUu0u�uUu�uUuUu�uUu�u ¡ ½:½
('uw¾'u   �Pt:x<�>�>t��}�J� u0uUu�uUu�uUuUu�uUu�uUu0u�uUuUu�uUu�uUuUu�uUu0u�uUu�uUuUu�uUu�u ¡ ½:½
('uw¾'u ¿ ¡ �0Å0�O�l�¥�J�a�J�:�>�]u�uUu�uUuUu�uUu�uUu0u�uUuUu�uUu�uUuUu�uUu0u�uUu�uUuUu�uUu�u ¡ ½ ¢

('u   �­�a¤&���>z}��¤{�¹�^�kzat:x u�u0uUu�uUu�uUuUu�uUu�uUu0u�uUuUu�uUu�uUuUu�uUu0u�uUu�uUuUu�uUu�u ¡ ½ ¢
('u   u ¡ �®©{�¹��¤&�­«&�J� �)xc��� �4�>� uUuUu�uUu�uUu0u�uUuUu�uUu�uUuUu�uUu0u�uUu�uUuUu�uUu�u ¡ ½ ¢
('u   u ¾ �ox&�f�R�^�kzat:xO¦�:�>�0� �a¤{�:|:�J�f�>¤{�R�{� u�uUu0u�uUuUu�uUu�uUuUu�uUu0u�uUu�uUuUu�uUu�u ¡ ½ ¢

� � #%6 354	4 � ��� 356 68#��'& #��%0 * #%6�� ����7 � ��� �
½&u ¡ Bh¤{�k�����#�Jx&� ���>�>¤&x{�¶u0uUu�uUu�uUuUu�uUu�uUu0u�uUuUu�uUu�uUuUu�uUu0u�uUu�uUuUu�uUu�u ¡£¢� 
½&uw¾ �)¤{�f©{�az}�R´ uUu�uUuUu�u0uUu�uUu�uUuUu�uUu�uUu0u�uUuUu�uUu�uUuUu�uUu0u�uUu�uUuUu�uUu�u ¡£¢ (
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µ¬����©{�k��xc�:�f�>za����¯°�k�����°¦�:�R�{��x �Y�J�f«{�Jx zax³�J�f�f�k���ª§Oz}x{za��z}� �­�}¤{����©&� �0u²za� À �J�:�J�a�f� t:�f�ª�Jz}x{���V�
�>�V�k�V� u �P��za�>�&za�J�}�X«{��� �cza�����Jx{«&�Jx � �:�>za�:x,�k�X�fzax{«n«{���y´�t�x,|���x<�>zat�x&�J�a�}� ��¦�:x&���J���}�Jz[�k�J�Pt'«{���¥�:¤{�R�n«{z}�
�º�a�Jz[�k�f�R�{za�f����uC�o� À �J�:�J�[�y©&� �0u À ¤{�f�A�f� t:�f� �P���>«{��x
�J©~�Jx&� ���a�a�º©&za���:¤&�e�f�J�{� �Y�Jx{z}���*�®¤{�>x{�:�{�#�Jx
µ¬����©{�k��x{�>�����J�¨�G¦¤{�²«{��x �®x<�>�>z}�J©n�Jz}x{���J�f���>��� u
� zax �P���>�Jx,�>�aza�R�&�J� ��t����k��za�{|�t:xnµ¬�J��©{�k�:x&�>�J�:�J�ax]�aza���:��zax�za�{�f�J� |��:�>za�:©{�}�Jx]�0��t����V�k�fza�:Ä,«&�J� ���J�fzax'�
����x*�0�3�¥za�R�,�º¤{x{«1«c����z[�X�:¤&�R��zaxp«{���º�Jz}x&� �:�R�{��x�¯ �>�:x{�>�~t����kza���>©c���>´:��z}�Ju6�P��za�>�&za�J�}� �Y�Jz}�>��´ ¦t�x{x&�Jx
´:t:x<|:�Jx,�kz}t�x{���a�a� � ¦�:x{�:�J���}�Jz}�>�J�Uzax��>¤{x{«��3�e��x{�Jz}�*µ¬zax<¤&�>�Jx
� ¦¤{��«{�Jx�¯°�k�:x&�>�~t��f���J�J�f�a���:��¤{x&«/�:¤&�
�)¤'�kt4« ¦�:�R�{���>xnt'«&�J�²�:¤'� À �R�{za�}z}�g�k��x ©~��� ¦t��f«{�J��� �P���>«{��xCu ¦�)�&x{�az}�R�{�J�e�:za�}�Yxc��� ¦¤{�>�}za�R�n�:¤&�R� � ¦¤{�¥�º�a�Jz[�f�
�>�R�&za�>�#�:Ä �Yt�© ��z­«{���>��x �®�:x{«{�{�:©{¤{x{�n��� �Yt'«{��x �Y�J�>��x,�k�az}�R�1�Jzax'� �:�R�{�J�)za�f�JÄ�,f�J«{t4�R��«{za���­�a¤&���a��z[�
�f�>¤{x{����x¶x{z}�R�,�®�#z}�P«{�Jx ��¦�:x&���J���}�Jz[�k�J�fx ��z[�k�c���}�k��x ´ ¦t�x{x{��xCu
� zax{� �Y�Jz}�>�J�f� � za����x{�>�R�{���g�­|:t�x�µ¬����©{�k��x<�>�k�:�5�°¦�:�R�{��x`�aza���:�Ozax�«{�J� ���J�fzax{�:�Jx À �k��z �c��´��Jz[�­©~�J�'¦¤{���az}�R�
�Jz}x{�J�-�P�J�a�:�f�>¤{x{� x&t��>���:�°�:¤&��«{z}�`µ¬����©{�>�:x%�°¦�:�R�&�:u6�Y�J´^�:x{x,�k�}za�R�¶|:�J���G¦¤{�:�º��zax{���J©~�Jx{�#µ¬����©{�>�:x
¦¤{©~�J�Y´:�Jz}x{�J�f�a��z 
 ¤{���>���k�Jz��c��´��Jz}�Ju � �f�f�Y«{¤{�>�R� ��zax{� �)¤&�>�a��x{´<¤{x{��z}x (ºt���©&zaxc���>zat�x`�#z}� «{��� �®¤{�>©&za�[�
«{¤{x&�X|�t�x�µ¬����©{�k��x{´<�b¦���g�>�Jx�´ ¦t�x{x{��x 
 ¤{���>´<�b¦�^�g�k� �¥za�P«{�J� ���J�>t4«%�4xc�:�#za�f�R�{�4�)¤'�g�k�>z}�J©`��¤&�A���Jx&t����
�#�Jx �P���>«{��xCu �Xza� 
 ¤{���>�f�>�Jz��c��´:��z}�y«{���)µª�J��©{�>�:xªza�f�¥�ft��#z}�e|:t�x¬z}�{�>���²��t:����x<�k�:x{��x �Y�J�¹���f�k¤&x{�
¤{x{« za�&�>�J� ��t:�>� ��©{� ¦�:x{�:za�{uP�Xza���:¤'�g�k�>�V�k��x{«{�Jx ���J���At��>��¤&x{���Jx³�fzax{«³x{z}�R�<�ª�#�J�{�]«{za�f�J´,�ª�{�>t��
�~t��f�>zat�xc���I�J¤*«{�Jx��:x{���f�Jz[�A�Jx{«{��x (º� ¦�^�g�k�Jxhu°µ¶�:x*�>�{�fza�R�,��z}x�«&za�J�f�J� Bh¤{�>�:�#����x{�c�:x{� |:t�x���zax{���
x{z}�R�<�>�az}x{� �:�f�Jx À �>�>¤{´,�>¤{�>���k�Jz��c��´��Jz}�JÄ%�Y�J�a�R�&�0�:¤{�R�nza� Bh¤{�k�����#�Jx{�{�:x{���#z}�Yx<¤{�����>z}�>�R�{��xpµ¬�V�k�{t^�
«{��x¶�:�}�²���Jt:���V�k�>z}�>�R�{� À �>�Jz��c��´:��z}�¥©~�J���Jza�R�&x{��� �¥za�f«Cu

¡
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±��J����x¬«{���®t:© ��x¬��� ��¦�:�{x,�>�Jx¶�:�J�>z}x{����x 
 ¤{���>���k�Jz��c��´��Jz}�y�G¦¤{�{�f�Jxª© ��za�f�{za���a� �Y�Jz}�>�U�:���>t4«%�4xc�:�#za�>�R�&�
§O�:�f�>�Jx]�:x ��¦�:x{�������a��z}�k���f�>�k�:���O¦�:�R�{�Jx#�O¦�:¤ �c����¤]���ft
8���x �)¤&�>�a��x{´<¤{x{����x ©{�3�0u �����f�At��f��¤{x{����xCÄ,«{z}�
�¥za��«{�J�f¤{� «{z}�$�®¤&�g�k�fza��©{�>´<� ¦�^�g�k� �P���>��x<�>�az}�R�2© ���Jz}x%�c¤{�f�>�JxhuP�Xz}�J��© ��«{�J¤'�k���JÄ�«c�:�>�#«{z}�¬�ct��f��«{���
µ¬����©{�k��x<�>�k�:�5� ¦�:�R�{��x{��© ��x�«{��x��:�Jt��#���>�>za�f�R�{�Jx*¤{x{«1�#�J�R�c��x{za�f�R�{�Jx � z}���Jx&�>�R�c���g�>�Jx��:¤{�R�1|�t��
À �>�b¦t���¤&x{���>��¤{�f�k�:x{«]�:©{�O¦�:x&�:� u,vy���:�J´:���{�f�Y´ ¦t�x{x{��x]´��Jzax&� �®¤{�>�>�:����x�¦¤{©~�J��«{z}�4�)�J�ft'« �'x{�:��z}´�«{���
¯°�k�:���O¦�:�R�{�]�:�J���:�R�,�0�Y�J�f«{�JxCÄ°t��{x&��«{z}� À �k�>¤&´<�>¤{�>���k��z �c��´��Jz[��«{��� À �4���k�J�#����¤�©~�J��¦¤{�R´<�>za�R�,�>za����xCu
�Xza���>�º�������Jx&�>�Jz[�kz}���!�)©{�¨¦�:x{��z}��´:��z}�4�¥za�f«ª�:�a�²���R�:�f´ ���J´�t��{�~�J�[�k�J�®� �>t�©&�a�J� © ���J��za�R�{x{�V� u
v®�$�ft��a�R�{� À �4�f�k�����P�>za��¤{�az}�J�>��x���¤`´ ¦t�x{x{��xCÄ:�*¦¤{�>�f�Jx������f� �:�{�f�Jx��R¦¤&�­«c�:�­�­�a¤&za«'� �>t#�¥z}�P«c�:� À �k�f¤{´��
�k¤&�>�{�ft�©{�a��� �:���A¤{x{«&�Jxn¤{x{«$(ºt��{�~�J�}¤{x{���>�:�a��t:�>z}�>�{�#�Jx��At��>��¤&�aza���f� �P���>«{��xCu��º�:�#z}� �o¦���>�f�e�>za�R�n«c���
Bhza���&«{z}�J�f�J���)�f© ��z}� «&� �cx{z}�J�f�JxCu � ���>t:�a�&��zax`������za��x<�>�J�����J��� �:�{�f�Jx��J¤{���®xc�:���'�f�¥«{�J� z}x{�f�k���kz}t�xO¦�:�f�JxCÄ
����´:t��{�~�J�[�k��x¶� �>t:©{�a�����²«{���®µ¬�J��©&�k�:x,�k�>�:���°¦���R�{����x,���¥za�R´:���}� �P���>«{��xCu
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�Xza���P�J�f�R�{�>��za©{¤&x{�¬«&�J�X«{�f�Jz}«{za�#�Jx{�fzat�x{�:�a��x À �>�b¦t���¤&x{� ´^�:x{x�©~�Jz­«&�Jx1�{za���º�:x{��¤&�k�f� � �Jx{«&�JxCÄ¨¤{x4�
�k��x1© ���>�R�{�fza�J©~�Jx&�Jx ��t��k�:¤&�>�>�V�k��¤{x{����x��:� �Jz}x&� �:�R�{���k��x*�#z}�f�k���a�®� t:�>�Jx,�kza�:�}�>�{�Jt��fza���J�f�At:�a����xCuh�º���
�­�}¤{za«+�¥za�f« «c�:©~�Jz �:�a�Y�>��za©{¤{x&���f�A�f�Jz~¤{x{« zax&´:t��#�{�>���>�fza©~�J� �:x{����x{t��#����xCu4�Xza�J�f�������>�Jz}x&� �:�R�<¤{x{�:�Jx
�>��«{¤{��za�J�f�Jxª«{�Jx �P���>�J�R�&x4¤&x{���k��¤&� �e��x{«p�J�f�{�J©&�aza�R�hÄ%�e���yx{��� ¦¤{�f�az}�R� za� �~���a�h�:�J´:t:�{� ���}�>�J� À �4�f�>�J�#�
�Jz}x �¥za�R�,�kz}���J� �)�f��¤{�#�Jx,�y«c�:�f�f�k���a�[� u
�Xza�y�­�}¤{�����:�R�{�J�:�{�{|�t:xnµ¬�J��©{�k�:x,�>�k�:���O¦�:�R�{�Jx �fzax{«�zax�«{�J�Y�y�����J�~�>t����J�fzax{�&Ä4«{�:�>�Y«{za� �)x{x{�:�{�#�
«{���y�ox&´:t��#�{�>���>�fza©{z}�az}�b¦���e´��Jz}x{���&�k�:´,�kz}�>�R�{� � zax&�>�R�{� ¦�:x{´<¤{x{����z[�²�>z}�R�¬©{�fzax{��� u
�Xza� ���J�fxc�:�R�{�·¦�:�>�fza��¤&x{�)«{���&�)za�>´�t��>z[�£¦��� �f�>�J�}�}� �Jzax&� |4za���'�:�b¦t�©~�J�f� ���J�f�Jz}x&� �:�R�<¤{x{�X«{�:�Ju �)x{«&�J�>���>�f�Jz}�>�
za���X«{z}���P���>���R�{x<¤{x{�ª«{�J�0�º�>��x{�J�f�R�{za�R�,�U�Jz}x{�J�)���J�&�A��za�[�k�Jxp�­�f¦¤{�:�J�O�Jx{«&�aza�R�&�J� À �{�:x{x��P��z}�>���G¦¤{�X�>z}�R�
�����>�J�&�Jx1�Jz}x{���Jz}���Jx&��±³za�f�>�Jx&�>�R�c���g�0¤&x{«��>���{�0�:¤&� �Y�Jx{«&za�{uh�X�J�)���#�Jza��x,�k�J���k�`±��J� z}�f�º«c��© ��z­«{���
� zax{�>���k�n��zax{��� Bht:x{�Jx{�#t4«{�J�}�a�JÄ �Yt�© ��z¥«{za�ª�º�>��x{�J�f�R�{za�R�,��¦¤{© �����Jzax&� �ox<�>�J���>�:�}�At:�>��¤{�}za���>¤{x{�¶¤{x{«
«{z}�0�®¤ 8��Jx&�f�k� ¦t���¤{x&� �:�a�®� t��k�Jx,�>z¹�:�}�f�k� ¦t���¤{x&�]�#t'«{���a�}za�J��� �¥za�f«Cu � z}x¶«{���k�:���kz}���J� ���J��� �:�{�>��x �¥za�f«
|�t:x @ _gZa?VN­;RS^_&; ¾:¾=<O|�t��f���J���k���a�}�JÄ �Pt:© ��z ��zax{�U�>z}��¤{�}�k�:x{� (ºt��{�~�J�}¤{x{�#© ��za«{���-�Y�J�>��za�R�{��za�#�{�a������x'�
�kz}�J��� �¥¤&�>«{��u � zax ���ft�©{�}�J� zax �®z}x<©{�az}�R´/�:¤&�º«{z}�ª�­�a¤{z}«'� À �k�>¤&´<�>¤{���·�ox,�k�J�>�:´,�kz}t�x ©~�J���k���<� ,f�J«{t4�R�
«c�:�fzaxCÄ:«c�:�>��«{z}�y�0�f�Jx{���>�R�{z}�R�,�k���}�Jza�R�<¤{x&���Jx�¤{x{«��:¤{�R�#«c�:�Yµ¬�J��©{�k�:x,|:�J�>�{�:�}�>�Jx#«{¤{�>�R��x{za�R�,�>�azax&� �^�
�>���º�a��za�R�<¤{x{����x¬©~�J�f�R�{�>z}�J©~�Jx$�P���>«{��xCÄ �e�:�¥�G¦¤{�¥«{z}� (0t:x<|:�J�f���Jx{���Jz}���Jx{�f�R�c���g�>�Jx�«{���y�:�J´:t:�{� ���}�>�Jx
À �4�f�>�J�#�n��z[� À za�R�&�J�>�&�Jz}�n�&�>t�©{�}�J�����kz}�>�R��z}�f� ue�)¦¤{� zax&�f�R�^�kzat:xO¦�:�>�p���ft�©{�}�J�#��«{�>��za«{z}����x{�>z}t�xc�:�}�J�
¯°�k�:���O¦�:�R�{�Jx��31'za���kza���>��x
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«{z}�J�>�!��t��f�,�:x{�:� �Y�Jza�f�0x{za�R�,�y���J��za��x&��� u
�º���>�R�{�}za� 8��az}�R��´��Jz}x{�J��«{�J��t�©~�Jx «{za�f´4¤'�kza���f�>�Jx ���J�f� ���{�>��x t��&�>za���:�a� ��t��k��¤{�>�f���k��¤{x{����x �G¦¤{��«{z}�
�)x{�:� �4�>��|�t�x µ¬����©{�>�:x%�°¦�:�R�&�Jx$© t�� Ä �¥¤{�>«{��za� �y�:�{�#�Jx «{z}�J�f�J���®�>©~�Jz}�¬�Jz}x ±³za�f© ���[�o�­�:x{���[�
���J��� �:�{�f�JxU�Jx,���¥za�R´��J�}�Ju � � �¥¤{�f«{���>�~�J��za�J�}�:�G¦¤{�¨z}x{�f�k���kz}t�xO¦�:�f� �­�a¤&za«'� À �k�f¤{´,�k¤{�l�l� �>t�©&�a�J�#�°´:t�x{��za�{z}�J���
¤{x{«1z}�f�ºz}x�«{�J�0§O�:�����:�a�}���J¤'|�t��º����xc�:x{x,�>�Jx.�)x&�At��f«{�J�f¤{x{����x���¤1�J�f�R¦¤&�a�a��xCu �X�J�º�J�f�f�>� �)©{�f�R�{x{z}�f�
«{z}�J�>�����®�>©~�Jz[�)�f´4z}�J��za�J���)«&za�J�f�J�®x{�J¤{�U±³za�f© ��� �°¦�:�R�&�Jx,|����f� �:�{�f�JxCÄ «c�:�yzax$�P��z}�k���>���)�ct��}���U�:¤{�R�p�#z}�
«{���Æ¸)�:�#�Jx�����©~�J���Jz}�R�{x{��� �¥za�f«Cu
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�®¦¤{� «&za�4�P���>���R�{x<¤{x{��«&�J� À �k�f¤{´,�k¤{��|����>�c�:�[�k��x{�Y©&za���>�����fza�R��«{za�yµª���k�&t'«{�²«&�J� �­zax&z}�k��x � �a������x<�>� �
�:¤{�R��zax�(º¤{�f���At��f�$� � µ ����xc�:x{x,� �ºzax�«{�J� x{za�R�,�k�}zax{�J�:�>��x��ct��f��¤{�az}�J�f¤{x{�y�:xCu^�º�:� � � �l� �>t:���k�:�#�
� ��� � Ç � ; ¡ <rÄb�Jzax&� � x,���¥za�R´<�}¤{x{�)«&�J�°�ox{�f�>z}�k¤'�°�R¦¤&� §¨��za�R�,�k©c��¤�¤{x{«��­�}¤{���J��¤{��©c��¤�«{���O¯ ���R�{x{za�f�R�{�Jx
v®x&z}|����>�fz}�£¦�^� ±³za��xCÄ �¥¤{�f«{�p�G¦¤{� «&za�J�f�?B �Y�J�R´:���:«c���&�kz}�J�f�Ju � z}x{���:¤{���G¦¤{�{�f�aza�R�&���º�:�>���k���a�a¤&x{�
«{���
µ¬�V�k�{t4«{��«{�J�ºx&za�R�,�k�}zax{�J�:�>��x1�­zax{z[�k��x � �}�J�#�Jx,�k�`´^�:x&x*©~�Jz�� 8:FADc? ; ( <�Ä � 8:K`K]?VEk;VF j Eg@ ?VE
;   Ã <I¤{x{«
� Er= ��EG_a;¥?VFO8:Z��9; ¿ <<�:���A¤{x{«&�Jx0�Y�J�f«{�JxhÄ �Yt�©~�Jz<�a�V�k���>�J�f�J�°�Jzax&�Jx���za����x{�Jx �)©&�>�R�{x{z[�>�®¦¤{©~�J�°x{za�R�,�k�}zax{�J�:�>�
«%�4xc�:�#za�f�R�{�U� �>t�©{�}�J�#�º�Jx,�k� ¦�:�}�Ju
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¦v®©~�J�­«{za� �®xc�:���'�f�e� �Y�Jz}«{za�#�Jx&�>zat:xc�:�a���­� �ft�©{�a������Ä�«hu��Cu:�J©~�Jx{��� À �k� ¦t���¤{x{�:�>�{�ft�©{�a�����:za©&� �J� �J�:�{�[�
�>��za�R�{�)� ¤{©{�az}´^���kz}t�x{�JxhÄ�«{za�¥�k��za���P��za�>�¥©~�J�f�Jz}�>� |:t�� (:Ã ���:�&�>�Jx��Jx,�k���R�:x&«{�JxCu%�P�J�'¦¤{���}za�R�]«&�J� À za��¤{�a�^�
�kz}t�x «{���²«{�>��za«{z}����x{�>z}t�xc�:�}�Jx]���ft�©{�}�J�#�e�Jz}x{�J�¥µª�J��©{�>�:x,�k�>�:���°¦�:�R�&�ºza�f�²�:�a�}�J�>«&zax{��� �>���{� �Y�Jx{z}�`�J¤
�cx{«&�JxCu B �P��z |��J�f�>�R�{z}�J«{��x{� �®x{�b¦���>�J���J¤{�0�P�J�{�:x{«{�}¤{x{�ª«{�J�U���J´�t��{�~�J�[�k�Jx�� �>t�©{�}�J�#�0�>zax&«�«c�:©~�Jz
�J�7��¦�:�{x{��x{� �Y�J��� u
�ox ; ¾ ¢ <�©~�J�f�R�{�>��za©&�yÇ _�QRS,?VZ �Jz}x���zax&� �:�R�&�J� ���J�f� ���{�>��x]�J¤&� �P���>���R�{x<¤{x{��|�t:x µ¬����©{�k��x<�>�k�:�5�°¦�:�R�{��xCu
µ¬z[� �®z}�}�A��«{���0� �k�:x{«'�k��� �>�R�&�Jx*¯ �>�:���az}x{za��x,�k�{��t��>z}��¤{x{«*�Jz}x{�J� µ¬�J��©{�k�:x&��t4«{�J�}��Ä~«{�J�f�>��x ���J���At����
��¤{x&��«{¤&�>�R�¶«&za� �)¤{�f�a��x{´<¤{x{�]«&�J� �®z}x<�>�J�f´���x<�>��©~�J�f�R�{�>z}�J©~�Jx �¥z}�>«CÄ&�J�>� ¦�:�}�®¸®z}�R´:���°��zax{�0�ox,�k�����>t^�
�Xz � �J�f�Jx,�kza�:�[�l�0�}�Jz}�R�4¤&x{�0«{�J�²����´:t��&� ���}�k��x À �4�f�k������uc�Xza�)§ ¦t��>¤{x&�#���f�At��}�:�Y«c�:©~�JzCx<¤{�#�J�fza�>�R�hu%�)¤'�¹�
���f¤{x{«n«{�J�²���R�:�f´�|:�J�>��zax&� ���R�<�>�Jxª�k�{��t��>�V�kza�f�R�{�Jx$�)x&�b¦���>�J�0za���²«{�J� � z}x{�k���>�J©~�J�f�Jza�R�n«{���4���J�f� ���{�>��x{�
�az}��z[�kz}�J�f�Ju
� zax��f�Jz}x�x<¤{�#�J�>z}�>�R�{��� ���J��� �:�{�f�Jx`�J¤&� �)x{�:� �4�>�Y�Jz}x{�J� «{�>��za«{z}����x{�>z}t�xc�:�}�Jx0��¦�:x{�:�J���}�Jz}�>�J���k�k�����°¦�:�R�{�
�¥¤{�f«{�º|�t�x�� 84QRSb; j \ ¤&x{« � D4EG_a;VF _�? zax ; ¡ ½ <¨|�t:�>�����f�k���a�[� u{�º���¥�­�a¤{z}«{�{�ft�©{�a��� ©{� �0uc«{z}� ���J���k�Jz}�a¤{x&�
«{���Y���J�>t4«%�4xc�:�#za�f�R�{�Jx��X��¦¤&�R´:� �¥za�>«#«c�:©~�Jzc�#z}�f�k���a�­��zax{��� ±³z}�>©~�J�}�a�Jz[�k���f|����f� �:�&�>�Jx&�I�J�f��z[�>�k���}�Ju��Xza�
�X��¦¤&�R´:� �P���>«{��x�z}x �Y�Jz}�>�J�f�J�0�ct��a�:���:¤&� ��zax1�­z}x{z}�>� � �a������x<�>��µ¬t4«{�J�}�­«{���Uµ¬�J��©{�k�:x �°¦�:�R�{�#�:¤&�¹�
����©{�k�:�R�,�]¤{x{«2«c���]«c�:��¤{�����O¦t��>z}���¬�X���At��f�]���>zat�x&�>��¤{���k���#���>�#z}�f�k�J�[� u vy� «{�Jx � z}x%�c¤{�f� «{�J�#���G�
����x{�>��z}�kz}���Jx (ºt��{�~�J�a¤&x{����¤2�J��� �:�>�f�JxCÄY��¤{�f�#� ¦¤{�#«{z}�ª|:�J� ¦��x{«{�J���k��� � ¦¤{�����a����t��#���k�fza� ���>x{��¤&� «c���
�­�}¤{za«{�&�>t�©{�}�J� ����� ¦t����4�P���>«{��xCu��Xza���>�0� �>t����J«{¤&� �¥z}�>«n�>t:�¹�:x{�:�-�¥za��«{�J�f�{t��}�JÄ{©{z}�²�Jzax ��x,�k�>�&�>�J�R�&�Jx'�
«{��� (ºt�x,|����>����x{�J´<�>z[�k���>za¤&�-���f�G¦¤{�}�}�¥za��� u~�Xza���>���ct��>�Æ«{���-(ºt��&� ���a¤{x{��´^�:x{xp���a�yz}�k���k���>z}|:�0(ºt��&� �G�
�a¤&x{�1© ���J�Jz}�R�{x{�V� �Y�J�f«{�Jx ¤{x{«��f�k���a�[�`«{za� �¨¦�:¤%�c�����k�ª�ct��>� �Jz}x{�J� (ºt��{�~�J�}¤{x{���f�>�R�{���]�:�#«c�:��u � �
��z}©&�U�:�a�}�J�f«{zax{�:�X� �>t�©&�a�J�#�f�>�J�}�a¤{x{�:�JxCÄC«&za�`�#z}�0«{z}�J�>��� �)�}��t��fz}�k�&��¤{�Xx{z}�R�,����¤���zax{���0´:t�x,|����>����x'�
�k��xn§ ¦t��>¤{x&���R¦¤&�{�>��xCu{�ox ; ¡ ½ <2�¥z}�>« «&za�0µ¬����©{�>�:x ��z[�e��zax{��� �}zax{�J�:�Y���¹�:���kz}�>�R�{��xn±��J�f´<�f�kt �h�����>�V�k�
�#t'«{���a�}za�J��� u4�Xza�0���:�[�k��x4©&za�a«&¤{x{�����k�J�,�®«c�:©~�Jz¨x{z}�R�,�®z}�Æµ¬z[�>�>�J�a�&¤{x{´,�¥«{�J�y�ox,�k���>�J�f�>��u
� zax{�y±���z}�>�J�>��x,���¥za�R´<�a¤{x&��«{za���>��� À �R�{���]�:�Yza���e©~�Jz � QRD jbj�� ?VF 8:Z�� ;   ½ <h��¤ �cx{«&�JxCu&�Xza��(0t:�{� ���a¤{x&�
�J���At��a����� �P�:�]xc���R�"�¥z}��|:t���¦¤{©~�J�#�Jz}x z[�k�J�>���kz[|���� À �R�{�J���&Ä�«{za� ���J��� �:�{�f�Jx ��¤{�*�P�J���kza�#��¤{x&��«{���
À �>� ¦t���¤&x{���f|:�J�f�c�:�}�>�Jx{�U�>t#�¥z}��«{z}��µ¬t'«&�J�a�}za���>¤{x{� «&�J��µ¬�J��©&�k�:x.�¥¤{�>«{��x ,f��«{t'�R���J�7�P��z}�k���f�Ju Bh¤&�
À z}��¤{�¹�^�kzat:x
�Jz}x{�J���at:´����a�Jx����:�[�k�Jx<©{z}�a«{¤&x{��´:t��#����«c��© ��zy��zax{�n�f� ���Jza���a�}� � �}�J�#�Jx,�>�At:�>��¤{�}za���>¤{x{�
�J¤&� � zax{�>���k��Ä¨«{za�#�:¤&� �¥j T,T4?VK#8:\ ;  �  <��J¤{��¦¤{�R´����J�,�Ju%Bh¤{� �P�J���kza�#��¤{x&� «{�J���:�J�ft'« �'x{�:��z}�>�R�{��x
�X��¦¤&�R´:� �¥za�f«��Jz}x��#t'«{z��c�Jz}�J���k�J�O±³za�f© ���a�}�Jz}�>�J��|��J��� �:�{�f�Jx��#z}� t��&�>za�#za���f�k���°¸®���>�J����t��#���k�fza� |��J�7�P��x'�
«{�V� u �Xza�#«{za�f´4�f���>�Jx�±³z}�>©~�J�a���£¦�:�f´:��x��P���>«{��x/�>�R�{�}za�98:�aza�R�*zax�´:t�x,�>zax<¤{za���>�}za�R�{���X�>¤{�R´,|:�J�f�>�Jz}�a¤{x{�:�Jx
¤{�#���J�f�J�R�{x&���Y¤{x{«��:¤&�C«{�:� À �k�f¤{´,�k¤{�f��t4«{�J�}�c�:¤&�A�:�J©{�>�:�R�,� u4�º�:�
���J��� �:�{�f�Jx*�¥¤&�>«{�¥�G¦¤{� «{z}� �®xc�:���<�
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�>�X|:t�x$�Pt4t:�k�f�J�����ax ��x<���¥z}�R´:���}� u�¸®�:�R�,�k��za�az}�����>�>�R�&�Jzax,�¥©~�JzC«&za�J�f�J� ���J��� �:�{�>��xn«{za�X¯ ���>�k�:�R�{��Ä{«c�:�f�
�Jz}x{�J�f�>��z}�k�y±³za�f© ���a�a��z}�>�J�f|:�J��� �:�{�>��x¶��¤p� �4�f�>�J�����kz}�>�R�{��x*�����{�a���>x¬zax¶«&�J� �®¤&�g�k�fza�J©&�f|����f�>�Jza�}¤{x{��¤{x{«
«c�:�#z}�­za��zax{«{¤&�Jza���f�>�Jx�±³za«&�J�>���R�:x&«#� ¦¤{�&�>�Jx�´ ¦t�x{x&�Jx#¤{x{«#«c�:�>��«c��� z}�k���k���>z}|:�4(ºt��{�~�J�a¤&x{���>�f�R�{�J���
x{z}�R�<�yz}���#�J�Y´:t�x,|����>��z}�J��� u
�Xza� ���J��� �:�{�f�Jx�|�t:x Ç _�QRS,?VZ ; ¾ ¢ <&©{� �0u � 84QRSb; j \ ; ¡ ½ <'�>z}x{«�x<¤{�­�R¦¤&�I�f�k���kz}t�xO¦�:�f�P� �>t:©{�a����� �At��>��¤&�aza���f�
�Yt��>«{��xCu��Xza� �º�>¤{�{�~��¤{� � QRD jbj�� �:�>©~�Jz[�k���°��¤{�R���:xU�Jz}x{�J�Oz}x{�f�k���kz}t�xO¦�:�f�JxU�ct��>��¤&�aza���>¤{x&�{ÄJ«{z}� �:¤{�R�
xO¦�:�&�J�>¤&x{��� �Y�Jz}�>��«{za�0�¥t��a�}© �3�P����¤{x{�`«&�J���Pt't��k�J�¥©~�Jz}x{�c�:�[�k���Ju
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� zax{��«{�>���4¤&x{���f�A�f�Jz}��zax{´�t����&�>�J�f�>z}©{�a� À �k� ¦t���¤{x{� ´���x{x7«{¤{�f�R� «&za�
�°t:�k��x,�kz¹���[� ©&� �0uX§O�:�&�¹�:���V���
�º�a�Jz}�R�<¤{x{��© ���>�R�{�fza��© ��x �Y�J�>«&�JxCu 
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Ã�� � ¾'u ¡ �

� zax �Y�J�>��x,�k�az}�R�{�J�Xµ¬�J�f´<�]�:� |�t�x � ¾'u ¡ �P���k�J�}�}�¥z}�{�>�º§¨z}x{� �:�fz}�b¦���²«c�:��uc�º�:�#z}� �¥za�>«n��zax{� À ¤{�~�J�f� t:�>z[�
�kz}t�x |�t�x¬§ ¦t��>¤&x{���Jxª� ¦t����az}�R�CÄ&¤&x{«¬���¥��za�[�²© ��za�f�{za���a� �Y�Jz}�>�

��� � ��������� � � � � � ��� �!��� � 	 ��" � ��������� �#� � ¾'u ¾ �

�X�J�y�º�k��«{za��x<�¥«&�J�¥�>´^�:�a�:�>��x¬�°t:�k��x,�kz¹���}�A¤{x{´,�>zat�x � �J�f��za©'�¥�>�R�{�}za�98:�aza�R� «{�:�®�0���>�R���¥zax{«&za��´��Jz}�>�f�A���a«

$% � ��� �!��� � �
�:�k�:« � � ��� �!��� � � &'(*)#+)�,)#+)�-)#+)/.
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�Xza���>���y�0���>�R���¥zax{«&za��´��Jz}�>�f�A���a«n�>�V�k���¥�fza�R�nza� �f�k���kz}t�xO¦�:�f�Jxn���:�}� ��¤{�k�:�#�#�Jxª�:¤{�²��zax{���e´:t�x&�f�R��x<�>�Jx
�)x&�f�k� ¦t���¤{x&� $465 ¤&x{«¬«&�J�²|�t�xª«{���y¯°�k�����°¦�:�R�{�Uzax&«{¤{�Jz}�J���k�Jx À �b¦t��>�:�J�>�R���¥z}x{«{za�:´:�Jz[� $7 � ��������� �V»

$% � ��� ��� � � � $465 	 $7 � ��������� �#� � ¾'u ¿ �

� zax � t:�>�Jx,�kza�:� �¥z}�>©~�J�²�#z}��«{���+Bhz}�>´<¤{�a���kz}t�x D �J���G¦¤{�a�[��«{za�¬� t��k�Jx,�>z¹�:�}���a��za�R�<¤{x{� � ¾'u ¡ �`¤{x{« ´���x{x
���}�Jza�R�&�J�Jz[�kz}�¬�G¦¤{��«{za�nµªt'«{���a�}za�J�f¤{x{�¶�:¤&�g�k�fza��©{�>���>�J��¤{����x{«{�J�`¯°�k�����°¦�:�R�{��x/�{�J�>�:x{�����Jt�����x �P���>«{��xCu

¼
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� zax{�p�:¤{�f�R¦¤&�{�>�}za�R�{� �P���>�R�{�f�Jz}©{¤{x{��«{�J� À zax{�:¤{�¹�:�fz}�b¦���k��x<|:�J��� �:�{�>��x �cx{«{�V�n�>z}�R� ©~�Jz�
 ?V9'\h? � � 94Er=
; ¡ ¼ <Yt'«{��� � QRD4\h?V_ T4?VE ;   ( <�u&�P�Jz}�>�{z}�J�}� �Y�Jza�f� ©~�J�f�>�J�,�`«c����� �k�:x&«&�k� ���f�R�{�nµ¬t4«{�J�}�Y��¤{���Y�J�>���R�{x<¤{x{�
«{��� �®¤&�g�k�fza�J©&�f|����f�>�Jza�}¤{x{� �Jzax&�J�ª¯ �>�:��� ¦�:�R�&����x{«{�az}�R�{�J� À �c��x{x��P��z}�k���:¤{�¬x4¤&�¬��zax{��� «{za�f´4�f���>�Jx
±³za�f© ���}� �:«&�JxCÄ{«&�J�¥�Jx,�k�a�:x{��«{������� ¿ �l§¨zax&za�)«&�J�®�­� ¦¤{�:�J�a�Y|��J�f� ¦�:¤'�g� u
�Xza�)zaxn�Jz}x{�J� �®¤&�A�{¤{x&´<�����¶zax{«{¤&�Jza���f�>�U�0���>�R���¥zax{«&za��´��Jz}�y��zax{���¥±³z}�>©~�J�}�f�:¦¤&�R´4� D $��� �¹��¤&�k�V�
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�X�J� ����´,�kt�� $� ©~�J�f�R�{�>��za©&�ª«c��© ��zº«{za�p�f�J�a���kz[|��1§O�:�����3�¥za�>�R�&�Jx «{�J� �®¤&�A�{¤{x&´<����� ¤{x{«³«{�J�
zax&«{¤{�Jz}�J�f�Jx{«{��xª±³z}�>©~�J�}�f� ¦¤&�R´~Äc�fza���{�0«c�:�J¤$�)©&©{za�}«{¤{x{��¾'u ¡ u
� zax0x<¤{�#�J�>z}�>�R�{��� ���J�f� ���{�>��xU��¤{�/�P�J�f�J�R�{x<¤{x&�)�Jz}x{�J�h¯ �>�:���I¦¤{�:�J�a���k� ¦t���¤{x{�¥´^�:x{x0�fza�R�0�>t��#z}�h«c�:�>�:¤&�
©~�J�>�R�&�b¦�:x{´��JxCÄ �Jz}x{���:�J�Jz}��x{�V�k� �)x{t��f«{x<¤{x{�ª|�t�x�� t:�>�Jx,�kza�:� �¥z}�>©~�J�ax1©{�3�0u ��zax{�������Jz}��x{���>� �����f�>�Jz[�
�a¤&x{�#|:t�x¬±³z}�>©~�J�}«{za�R�,�k��x¬��¤ �cx&«{�JxCÄ~«{z}�U«&za�0�J���At��>«{���>�}za�R�{��x¶�y�:x{«{©~�J«&zax{��¤&x{���Jx¬�J���G¦¤{�a�}�JxCuc�Xz}�J�f�
�¹��¤&�k��xC»

¡ u�� �®©{´<�azax&���Jxn«{��� À � ¦t��f���J�f�R�"�¥z}x{«{z}��´:��z}�yza� v®x{��x{«{�az}�R�{�Jxh»

�az}� "!#  $ 5&% $7 % � Ã � ¾'uw½ �

¾'u�� � �f�R¦¤&�a�a¤&x{� «&�J�ª´4z}x{�J�����>za�>�R�&�Jx À �k�b¦t:��¤{x{���f© ��«{zax&��¤{x{� �:x «{���¶¯°�k�:�5�°¦�:�R�{� � �R��x{���Jx,�>za�J�}�a�
vy�����k�b¦t:��¤{x{��«{���®� �>¦¤{�����a� �V» $')( $* �

Ã � � ¾'u ¢ �
�Yt�©~�Jz $* «{�Jx¬¸®t:�>���:�}|:�J´,�kt��¥��x¬«{���¥¯ �>�:���°¦�:�R�&�U©~�J�f�R�{�>��za©&�Ju
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�º�:�Pµ¬�J�&�f� �:�R�'�·¯ �>�:���}zax{z}�Jx,|����f� �:�{�f�Jx x{�:�R�E> j ER;VF K#8:\c\ ; ¡ ( <~�>t#�¥z}�)«c�:� ±³za�f© ���[�l� �:x{���[� �����f� �:�&�>�Jx
|�t:x @ Ef84QR?RS ; ¾:½ <{«{za��x<�>�Jx��:�a� �)¤{�f�,�:x{���f�{¤{x{´,�>�y�R¦¤{� «&za�¥�ct��>��¤{�az}�J�>¤&x{�X�Jz}x{�J� x&�J¤{��x�¯°�k�:�5�°¦�:�R�{��x'�
|����f� �:�&�>�Jx&�JuC�ox�«{��x�© ��za«{��x¶�At��}���Jx{«&�Jx��®©{�>�R�{x&z}�>�>�Jx��Y�J�>«&�Jx1«c�:�{���X©~�Jza«&�0���J��� �:�{�f�Jx�´<¤{�>��¤{���
�>z}�>�f�Jx ¤{x{«n�{z}x{�>z}�R�,�k�az}�R� «{���²�ct��>��¤&�aza���>¤{x&���Jz}x{�J�Px{za�R�,�k�}zax{�J�:�>��xCÄ4zax{���R���>zat�xO¦���>�Jx]¯ �>�:���°¦�:�R�&�Jx,|������
� �:�{�f�Jx{�¥©~� �Y�J���k���Ju

� ��� ��
 � �(��!$# % � � �
� !$% �2����'4���('��2�(!$# %&��!$�(' '�% � �������������������

�Xza�0���f¤{x{«{�}�J����x{«{���o«{�J�U|�t�x > j Ek;VFrK#8:\c\ �e���)«{z}� � x,���¥za�R´<�a¤&x{� �Jz}x{�J� ���J��� �:�{�f�Jx{��Ä «c���)�#z}�¥���G�
�>z}x{�����6x<¤{�#�J�>z}�>�R�{��x �®¤&� �e��x{«��¶¦t����}za�R�{��� ����xc�:¤{� � �>����©{x{z}�>�>�¥�G¦¤{� «{z}�4�)¤&�g�>�>z}�J©{��|��J���k��za�a¤&x{�0¤{x{«
«{��x zax&«{¤{�Jz}�J���k�Jx�±³za«{���>���R�:x{«��Jz}x{�J�#x{z}�R�<�>�{�¹��xc�:�>��x � �>¦¤{�����¹�:x&t��>«{x<¤{x&�*�}za�V�A�J�f�Ju �º�:� ���J��� �:�{�f�Jx
za���X�G¦¤{� � x,���¥¤{�f�A�f� �Y�J�R´��ª¤&x{«�Åº�'�kza�#za���>¤{x&���k�:¤'�A�,�:©~�Jxp´�t�x{�Jz}�{za���f�!�Yt��>«&�Jx*¤{x{«*���J�,�º|�t:x���zax{���
�az}x{� ���>�Jx#¯²�{��t��>z}�X�:¤{��Ä'�fza���{�)«c���J¤ � QRD4Z _�QRD4F _g\4= � � EG9cQRS,?V\��JE j T:F ;  :¿ <�u4�Xza���Y©~�J«&�J¤&�>��� Ä'«c�:�f�P«{z}�X�:©'�
�����{�Jx{«&�Jx�±³za�f© ��� ��x<�>�¹�:x&�]�c�:�>�:�a�}�J�}�J�y§¨zax{z}�Jxp��©%�cza� 8��Jx¶¤{x{«�zax¬«{�J�)���a��za�R�{��x � © ��x{���az}�J����x �¥z}�
«{z}�P¯°�k�:��� ¦¤{���J�a�:©{�f�R�{x{z}�f�k�Yzax�«{��x{�Jx`�fza� �A�>�Jz}���J�f���>���
�Y�J�f«{�JxCu��Xza� ¯ �>�:��� ¦�:�R�&� �¥za�f«��>t��#z}�°z}x��Jz}x{�J�
�J�f�f�>�Jx À �R�{�fz}�f�X«{¤{�f�R���J©~�Jx{���­� ¦¤{�:�J�¹��©{�>�R�{x&z}�>�>�����>�f���k�V� Ä «{�J�f�Jx1� �>t��{�a�>���{x{��x{�>z}�R�<�>¤{x{� «{¤&�>�R��«{z}�
t�©~�Jx��J� ��¦���{x,�k�Jx��c�:�k���a�a���a��x�§¨z}x{za��x*«&� �cx{z}�J�����fzax{«CuO�ox.�P��z}�k���>�����ct��a�:���¥za�>«*«{����¯°�k�:���I¦¤{���J��z}x
À �c���}�k��xp¤{x{«p�y��za�{��xp�Jz}x{�����>�Jz}�}� Äc«&za�U�Jzax&�J�>�f�Jz[�k�)z}xp� �>t5�c�a�f�J�{x{��x{�>z}�R�,�k¤{x{�n�ft �¥z}���:x&«{�J�f�J�>�f�Jz[�k�Xz}x
À �c��x{x��P��z}�k��x{�>z}�R�,�k¤{x{�ª|����>�¹��¤&�A�JxCuO�Xz}��«c�:©~�Jz­�Jx,�k���k�J�&�Jx{«{��x��¥�J�R�,�k���R´:� ©{�3�0uO�­�:�>�:�a�}�J�}t����k�����#�
�Y�J�>«&�Jx �:�a� � �a�J�#�Jx,�k�:� �I¦¤&���J�®© ���J�Jz}�R�{x{�V� u �®¤&�0«{�J�*�Xza���f�>�J�a�}zax{z}��,f�J«{��� � �a�J�#�Jx,�k�:� �I¦¤&���J�}�*�¥za�f«
�Jz}x �>�k�:����x{«{���#±³z}�>©~�J�y�:x{����t��>«&x{���JÄY«{����«&�Jx �®¤&�g�k�fza�J© �{�>t4«{¤{��za���f� u �X���+�����>�a�:¤&�º�f�Jzax&�J��±³za���
©~�J�a���£¦�:�f´:��zax&x{�J�f�c�:�a©1��zax{��� � �a������x,�k�J�0z}�f�U«{¤{�f�R���Jz}x*� t����'x&t�� � �Y�Jz[�k�J��ÅX�>«&x4¤&x{�¬|:t��>�������J©~�Jxhu
�Xza� ¦vy© ���>��¦��x{���1�J¤ «{�Jx ¸)�:�R�<©c���>�J�}�J�#�Jx,�k��x �fzax{« �f�>���kz}�/¤{x{« ���k�V�kza�/«{z	�h���>��x{�Jz}�J�>©{�:� � ���a���>���Vu
�Xza� ¦�®x{«{�J�f¤{x{�
«&�J��±³za�>©~�J�}�f� ¦�:�>´��¬��x<�>�¹�:x&��«{�����k�>�:����x{«{�Jx ±³za�>©~�J�}���Jx,�k�f�{�>z}�R�<�]«{�J�]�:©{�����{�Jx4�
«{��x��A�f�Jza��x Bhza�>´<¤{�a���kz}t�xCÄO«{z}� �>za�R�/|�t:� ÅX�f��«{�����>�k�:�:�Jx{«{��x�±³z}�>©~�J�}�`zax�«{��x �c���a©{¤{x&�Jx{«{�}za�R�{��x
�y�:¤{� �At����k�>�V�k�V� u �:�J«{��� � �a������x,�R�:�7� ¦¤{������|:�J���G¦¤{�:�¬¦¤{© �����ft�����xc�:x{x,�k� (ºt�x,�k�>t:�a�a�&¤{x{´,�k�! ÄOzax*«{�G�
x{��x#«&za�e´<zax&�J�����kz}�>�R�{� À �>�b¦t���¤{x{���f© ��«{zax{�:¤{x{�º�J���G¦¤{�a�[� �¥z}�>«Cu:�X�J� ����´<�>t�� $*#" © ���>�R�{�f�Jza©'�Y«&za�e�}t�´^�:�a�
�­�·¦�:�R�{�Jx&x{t��>���:�}�:ub�X��� À ¤{���#�Jx,|:�J´,�kt��­�:¤{�°«{�J�/�)x&�f�k� ¦t���¤{x&� $465 ¤{x{«�«{�J�°«{¤{�f�R������©{¤{x{«&�Jx{�Y¤{x{«
�A�>��za� Bhza�f´4¤&�¹���>zat�x�zax&«{¤{�Jz}�J���k�Jx �0���>�R���¥zax&«{za��´��Jz[� $7$" ��¤{�>�Y�R�:x{�:�Jx,�kza�:���J¤{�Y¯ �>�:���°¦�:�R�&�®|����>�a�:¤&�A�Jxhu
�X�J� ����´,�kt�� $*#" ©~�J�f�R�{�>��za©&�y«{z}�º�at�´^�:�}�º�­�o¦���R�{�Jx{x&t��>���:�a��u
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�Xza���­�f¦¤&���J�[|��J�7�¥zax{«&¤{x{� ©{�3�0uh«{z}���at:´����a�����ft��c�[�At��>� ´ ¦t�x{x{��x�«{¤{�f�R�*��x,�k�>�&�>�J�R�&�Jx{«{�*�)x{�{�:�>�f¤{x{�
«{����¸yt��>���:�}�Jx,|���´<�>t��>�����f�G¦¤{�}�}���Y�J�f«{�Jxhu ¦���4¤&z}|��:�a��x,�`�J¤{�#� �>t5�c�}�>�{�Jt��fza��Ä­�>z}�J�{�n«c���J¤ ;  :¿ <�Ä z}�f�`���
�:¤{�f�>��za�R�{��x{«CÄh«&za�U´4z}x{�J�����>za�>�R�&� À �>�b¦t���¤{x{���f© ��«{zax{�:¤{x{�]z}x¬¤&x{��z[�>�>�J�a©{�:�>���®¸�¦�:�{�U«{�J�®¯ �>�:���°¦���R�{�
¤{x{«nx{z}�R�,�²¤{x<© ��«{zax&�:�²�31&�:´,�y�:¤'� z}�{�P��¤ �J���G¦¤{�a�}�JxCu'�o� �®�a�a�:�J�#�Jzax&�Jx��>�b¦�:���/,f�J«&�J� � �a������x<�k�:� �I¦¤{���J�
�#z}�²��zax{���¥v®x<© ��´^�:x{x,�k��xp¤{x{«ª�Jz}x{�J� �P���f�>za�#��¤{x{���f���a��za�R�<¤{x{����¤{� À �4�f�>�J�Æ©~�Jzru
� t:�>z}�>z}|:� �®�>�~�J´,�k�U«{z}�X�G¦¤{�²�Jz}x¬��� �Y�Jz}�>�J���k�J� ���J��� �:�{�f�Jx/¦¤{© ���>x{t:���#�Jx �Y�J�>«&�Jx¶´ ¦t�x&x{�JxC»

	��º�:� �����f� �:�{�f�Jx����>�f�Jza�R�,� ��z[�O�Jz}x{�J�°���J�fzax{�:�Jx �)x{�J�:�{�'�:x�vyx<© ��´���x{x,�k�Jx`�f�J�{�°����xc�:¤{� � �f���J©4�
x{z}�>�f�:u �Xza�J� �¥za�f«¶z}x¶�J�f�f�>�J�X§¨z}x{za�0«{¤{�f�R��«{za�U�{t��&���ox,�k���>�~t��¹���>zat�x&�>t��f«{x<¤{x{�#«{�J�y�k�k�����Jx{«&�Jx
±³z}�>©~�J�Cz}x{x{�J�f�c�:�}©ª«&�J� � �a�J�#�Jx,�k�:� �I¦¤&���J�}�²�J�>�f�Jz}�R�<�Ju

� �¥��za©&�y��© ���²�Jzax&���¥�Jz}�{�X|�t:x (º�>z[�k���>za��xCÄ{«{z}�º«{�Jxª«{z}�>�J´,�>�Jx � z}x{�k�^�k�º|����>�{z}x{«{�J�fxC»

� �Xz}�e§¨zax{�J�:�>z}�>z}�J�>¤&x{�)«{�����º�Jt��#���>�>za�Yza���I«c�:x&x`�>zax&x<|:t��a�rÄ �Y�Jx&x#«&�J���­�f¦¤{���J�¨¦¤{©~�J�I��zax{�P���J�fzax{���
À �R�&�b¦�:x{´<¤{x&� |��J���G¦¤{�:�)¤{x{«p«{z}��� �>t5�c�a�#z}�f�k�J�}�az}x{za��x]x{z}�R�<�)�J¤p�f�J�{�)���J´<��¦¤&�����®�>z}x{«Cu��o� ���:�a�
|:t�x�µ¬����©{�>�:x{�>�����J�}xp´ ¦t�x{x{��xp«{z}�J�>� ��t��>�:¤{�>�f���>�J¤{x{�:�Jx�x{z}�R�<�®za�#�#�J�²�J���G¦¤{�a�[�4�P���>«{��xCu6�Y�Jz[�
�f�{za���a� �Y�Jz}�>�¥´^�:x{x�©~�Jzc�Jz}x{�J� � ¦�:x{�:�J���}�Jz}�>�J�I«&za�²�­� ¦¤{�����}|���� �¥z}x{«{¤{x{�0z}� §O�:x{���>�:�+�c¤{�º©{z}� �J¤
¾:Ã��0�>�:«��:¤{�>���:�R�{��xCu{�Xz}� �)x{t��f«{x<¤{x{��«&�J� � �}�J�#�Jx,�R�:�7� ¦¤{����� «&za�>��´,�e�:¤'�¨«{�J�eµ¬�J��©{�k�:x�za���
«c���{�J�²|�t:�f�k��za�}�c���g� u

� ¯°�k�:�:�azax&za�Jx,|:�J�f� ���{�>��x��>zax&«�z}� �Y�J�J¤&���:¤'�®«&za� �P���>�J�R�&x4¤&x{��«{����¸®z}�R´4�#t��#�Jx,�k��x<© ��z �Y�J�f�>�
�Y�Jx{z}���J�O|����>�·¦�:�>�f�aza�R���:�a�°¯°�k�:���O¦�:�R�{�Jx,|:�J�f� ���{�>��xCu��P��z4«&�J� �®xc�:���'�f�Y|:t�x�¸y¤{� �I¦¤&���J�}�f�k�f¤{´,�k¤{�f�Jx
�fzax{«n«{z}��¸yza�R´<�#t�����x,�k�X|�t:x¬©~�J�ft�x{«{���>�J���P��«{�J¤&�>¤{x{�#� ¦¤{�²«{za�U�­�}¤{�����R�:©{z}�az[� ¦���Ju

� �º�:� ���J�f� ���{�>��xn|:t�x�> j Ek;VF K#8:\c\ z}�f�²x<¤{�e�R¦¤&�e�f�k���kz}t�xO¦�:�f� À �k� ¦t���¤{x&���Jxn�Jx,���¥z}�R´:�J�[� �Pt��f«{�Jxhu
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Dichteverlauf:

�®©{©{z}�a«{¤{x&�]¾4u   » �P�J���kza�#��¤{x&�`«{�J�²±³za�f© ���a«{z}�R�,�k�Jx

� �a������x<�k�:� �I¦¤{���J�[�kz}���A� x{t:�>���:�²�:¤&�)«{za� ±³z}�>©~�J�}�>za�R�,�>¤{x{�1«{z}|4z}«{za���f� Ä �J�f�O¦�:�}�����:x/«{z}� ´:t��f�>�J�f� t:x'�
«{z}�J�>��x{«{��x�±³za�f© ���a«{z}�R�,�k� �Y�J���k�#zax*«{�Jx � �a�J�#�Jx,�k�:� �I¦¤&���J�}xCu°�Xza��±³za�f© ���a«{z}�R�,�k��|:�J���k�Jz}�a¤{x&�ªz}x�«&�Jx
� �a������x<�>�Jx �¥¡ ¤{x{« � ¾0zax]¯²z}���A��x{�>z}�R�<�>¤{x{� � �Jx,�>�¹�:x{� � � ¡ Ä � � ¡ Ä  � ¡ ��za�f�Y�:¤'�¨«{�J� �az}x{´:��x À ��z}�>�
zax �®©{©{za�}«{¤{x{�#¾4u   «c�:�f���J���k�J�}�}�Ju

J � �� � � � ¾ D 	� � � 	�� � � � ¾'u ¡ Â �
J �

�
� "�� �

J � �� � � � ¾'uw¾:Ã �
J � "� ��� � ¾ D 	� � " 	�� 	 � � ¾'uw¾ ¡ �
J ��	� 	 �

�
J � "� ��� � ¾'uw¾�¾ �

�Xza�#±³za�f© ���a«{z}�R�<�>�*�Y�Jz}�f�`©~�Jz}� ¦vy© ���>�,��x{�p|�t�x �²¡ xc���R� �   ©&� �0u � ¾¬xc���R� � ¿ ��zax{��x À �{�>¤&x{�
�:¤&�lÄ,«&�J��«{¤{�f�R� «{za�¥�¥za�R�,�>¤{x{��� ¦�:x{«{���>¤{x{��«{�J� ±³za�f© ���a«{z}�R�,�k�Jx�|����>¤{�f�k�:�R�,� �¥za�>«hu � z}x (ºx{z}�R´�zax#«{���
¯°�k�:���O¦�:�R�{�0´^�:x{xª�:u �)uc�>t��}�R�{� À �{��¦¤{x{���U�{�J��|�t��f�>¤&�A��xCu
¦�)�&x{�az}�R�{� �P�J��za���4¤&x{���Jx¬���J�[�k��x¶�:¤&�R�ª�R¦¤{�²«&za� �)©{�}�Jz[�k¤{x{�:�Jxnzaxn�¥za�R�,�k¤&x{��«&�J�²±³za�f© ����u

J G � �� ��� � ¾ D G	� � � 	�� � � � ¾'uw¾   �
J G �

�
� 	 �

�
J G � �� ��� � ¾'uw¾ ¿ �



� ��� � 	������0� ���������������	� ��������� �
����� ��� � ¾:Ã
� �	� ��� 
�!$�(�����(� . 59�2!$% 
4� +4' 
 � ��! 
 �(������'4���('

±³za��© ���>��z}�k�®�J�7� ¦�:�{x,� Ä2�¥z}�>«p��x,�k�¹��x{� «{��� � �a�J�#�Jx,�k�:� � ¦¤&���J�}´���x<�>�Jxp«&za��±³z}�>©~�J�}�azax&za�º«{¤{�f�R�1� t����,�
x{t��#��¾'u ÅX�f«{x<¤{x{� z}x<�>�J�f� t��}za���f� u��Xz}� ¦vy© ���>��¦��x{���U� �¥za�f�R�{�Jx1«{��x�¸)���R�4©{�:�>���a�J�#�Jx,�>�Jx��>z}x{«pz}x¶«{���
�¥�J�����{�f�>���kz}�º¤{x{«��f�>���>za�º«{z	�h���>�Jx&�Jza���>©c���JÄ5�Yt�©~�Jzc«c����z[�­«{z}� ¦�)x{«&�J�>¤&x{�0«{�J�I±³z}�>©~�J�a���£¦�:�f´:�e��x,�k�¹��x{�
«{���Y±³za�f© ���a�}zax{z}�²���J�#�Jz}x<�Yza��� u'�X¤{�>�R�]�Jzax&�X�Xz � �J�f�Jx,�kza���kz}t�x#«{�J�e���:¦¤{�R´��Y�Jz}�>� �<¤c�:«{�>���kz}�>�R� z}x<�>�J�f� t��
�az}�J���k�Jx ���J�f�¹�:¤&�A�°�J�f�O¦�:�[�­���:x���zax{��x��f�>���>za����xCÄ����:¦¤{�R´��Y�Jz}�>�¥�az}x{� �:�f�Jx ���J�>�a�:¤&�c«&�J�­���>���k�Jx �®©{�a��z}�>¤{x{�{u
�)x À �k���a�a��x��Jz}x{�J� (ºx{za�R´<� �Y�Jz}�f� «{z}�P���>�f�>� �)©&�a�Jz[�k¤{x&�)�Jz}x{� À �{�>¤{x&���f�>�J�a�}�e�:¤'�lu��o��� zax��Y�Jz[�k���>�J�­�ct��a���
�Jz}x�±��J���²�:x��Jzax&�J� À �k���a�a�¥«{���Y±³z}�>©~�J�a�}zax{z}�e©~�J´^�:x{x,� Ä4«c�:x&x ´^�:x{x]«&¤{�>�R� ��zax&� �:�R�&�)�ox,�k�����k���>zat�x#«{z}�
±³za�f© ���a���£¦�:�f´:�U�Jx,�k�a�:x{�#«{�J�)§Oz}x{za�º©~�J���kz}����� �Y�J�f«{�JxCu �)� �­�f¦¤{�����a�Jx&«{�º|��J�f�>�R���¥zax&«{���0«{z}� Bhza�>´<¤'�
�¹�^�kzat:x ¤{x{«ª«{za� À �b¦�:�>´��U�:�a�}�J�P±³z}�>©~�J�a�}zax{z}�Jx�za�f�¥z}«{�Jx,�>za�>�R�¬¸®¤&�a��u
�Xza�¬�c�>��za�{��z}�k�f���k��«{�¶«{��� À �4�f�>�J�#� �>z}x{«2«{z}� �)©&�a�Jz[�k¤{x&���Jx2«&�J�]±³z}�>©~�J�a��� ¦�:�f´:��x�zax2«{��x (ºx{t:�k��x
�Jx,�>�¹�:x{�¥«{���C±³za�f© ���a�az}x{za��xCuV�Xza���>�I±��J�f�>���P���>«{��x��Jx,�>�¹�:x{�²«&�J� � �a�J�#�Jx,�>´���x<�>�Jx0�az}x{� ���Czax,�k���>�~t��az}�J��� u
�Xza� �)©{©{z}�a«{¤&x{� ¾'u ¿ ���Jza���nx{�J©~�Jx «{�J�n� ¦�:¤{�#�aza�R�&�Jx �)x&t��>«{x<¤{x&� �:¤&�R� �¶¦t����}za�R�{� �����>�·¦�:¤&�A��«{���
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Verlauf der Wirbelstärke:

Räumliche Anordnung:
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�)©{©{z}�a«{¤&x{��¾'u ¿ »&±³za�f© ���a�az}x{za�y¤{x{«¬�c�>��za�{��z}�k�f���k��«{�

�)�}� �P�Jz}�>�{z}�J�®�>�Jzº��zax �­�f¦¤{���J�®��z[� x<¤{� ��zax{���n�y��za�{�p|:t�x�|'z}�J� � �a������x,�R�:�7� ¦¤{�����ax³«{za�f´<�>���>za�fza�J��� u
�Xza�*±³za�f© ���a�f�b¦�:�>´��Jx D � ¤{x{« D � zax «{�Jx$©~�Jza«&�Jx � x{«{´<x{t:�>�Jx «{�J� � z}x,�k�>z[�>�>�>´^�:x,�k� � (ºx{t:�k��x ¡
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v®�#�f�>�b¦t���¤{x{�0«{�J� �®z}x,�k�J�f´^�:x,�k�¥�J¤{�·¦�:�>�fza�0za��� u À t:��z[� ©{�a��za©~�Jx#�:�}�����f�Jz}�{�Jz[�k�>�:�k�:«{�²«&�J� À �4�f�k����� «{z}�
�)©&�a�Jz[�k¤{x&���JxU«{�J�°±³za�f© ���a�f�b¦�:�>´��Jx�zaxU«{�Jx (ºx{t��k�Jx ¡ ©{z}��(4u:µªz}�°«{�J�7|:t��>�����>�R�{�fza��© ��x{�Jx À �k�:�f��� ¤{x{«
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; ?'�)2.(�� !&) '/�)/ )%* � ) '4(�# �'" :
; ��!5:
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; �"!$# X % � !0)3' !&# , '7(�-4/ A':!0".�')6)7:
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; O�!5-6� �)(D- * $)/ �'� ?'�)2.) � ?') '
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Falten: PK2
Falten: Cauchy

ref λ∗

y u  [m]

FEPLOT (C) ILFB, TU WIEN

P4PRE: CARINA/MEMBRANE/FSI

G-SCALE:
12.4

0.0

0.25

FEPLOT A-8LI DATE: 02/27/02

INSTITUT FUER LEICHTBAU
UND FLUGZEUGBAU - TU WIEN

DEFORMED MESH
DISPLACEMENTS INC.20
LOAD LEVEL:  4.8720E-01
SYST.DETM.:  6.3810E-05

D-SCALE:  1.0000E+00

TENSOR PLOT
STRESSES (CENT.) INC.20
REF.VALUE:  1.3385E+06
LOAD LEVEL:  4.8720E-01

T-SCALE:  1.5067E-07

λ

y u

FEPLOT (C) ILFB, TU WIEN

P4PRE: CARINA/MEMBRANE/FSI

G-SCALE:
12.4

0.0

0.25

FEPLOT A-8LI DATE: 02/27/02

INSTITUT FUER LEICHTBAU
UND FLUGZEUGBAU - TU WIEN

DEFORMED MESH
DISPLACEMENTS INC.40
LOAD LEVEL:  1.0000E+00
SYST.DETM.:  5.3800E-02

D-SCALE:  1.0000E+00

TENSOR PLOT
STRESSES (CENT.) INC.40
REF.VALUE:  2.7191E+06
LOAD LEVEL:  1.0000E+00

T-SCALE:  7.4166E-08

FEPLOT (C) ILFB, TU WIEN

P4PRE: CARINA/MEMBRANE/FSI

G-SCALE:
12.4

0.0

0.25

FEPLOT A-8LI DATE: 02/27/02

INSTITUT FUER LEICHTBAU
UND FLUGZEUGBAU - TU WIEN

DEFORMED MESH
DISPLACEMENTS INC.1
LOAD LEVEL:  0.0000E+00
SYST.DETM.:  1.1380E-02

D-SCALE:  1.0000E+00

TENSOR PLOT
STRESSES (CENT.) INC.1
REF.VALUE:  8.9627E+05
LOAD LEVEL:  0.0000E+00

T-SCALE:  2.2500E-07
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FEPLOT (C) ILFB, TU WIEN

Bogen mit Membran (mit Slider)

G-SCALE:
16.67

0.0E+00

1.3E-01

FEPLOT A-8LI DATE: 03/27/02

INSTITUT FUER LEICHTBAU
UND FLUGZEUGBAU - TU WIEN

DEFORMED MESH
DISPLACEMENTS INC.6
LOAD LEVEL:  1.0000E+00
SYST.DETM.:  1.0700E-03

D-SCALE:  1.0000E+00

TENSOR PLOT
STRESSES (CENT.) INC.6
REF.VALUE:  2.0455E+03
LOAD LEVEL:  1.0000E+00

T-SCALE:  7.3330E-05

FEPLOT (C) ILFB, TU WIEN

Bogen mit Membran (ohne Slider)

G-SCALE:
12.99

0.0E+00

1.3E-01

FEPLOT A-8LI DATE: 03/27/02

INSTITUT FUER LEICHTBAU
UND FLUGZEUGBAU - TU WIEN

DEFORMED MESH
DISPLACEMENTS INC.6
LOAD LEVEL:  1.0000E+00
SYST.DETM.:  4.1850E-10

D-SCALE:  1.0000E+00

TENSOR PLOT
STRESSES (CENT.) INC.6
REF.VALUE:  1.2832E+06
LOAD LEVEL:  1.0000E+00

T-SCALE:  1.5000E-07

FEPLOT (C) ILFB, TU WIEN

Bogen mit Membran (mit Slider)

G-SCALE:
12.76

0.0

0.25

FEPLOT A-8LI DATE: 03/27/02

INSTITUT FUER LEICHTBAU
UND FLUGZEUGBAU - TU WIEN

DEFORMED MESH
DISPLACEMENTS INC.6
LOAD LEVEL:  1.0000E+00
SYST.DETM.:  5.6540E+11

D-SCALE:  1.0000E+00

TENSOR PLOT
STRESSES (CENT.) INC.6
REF.VALUE:  1.3063E+06
LOAD LEVEL:  1.0000E+00

T-SCALE:  1.5000E-07

y

x

a.) c.)b.)
III

III

Ausgangszustand

Bogen Membran

freie KanteII
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Konvergenz unterschiedlicher Koppelungen

simultane Koppelung (11 FDA)
indirekte  Koppelung
quasi−simultane Koppelung

FEPLOT (C) ILFB, TU WIEN

 Testbeispiel: 2d-Element

G-SCALE:
11.79

0.0

0.25

FEPLOT A-8LI DATE: 03/31/**

INSTITUT FUER LEICHTBAU
UND FLUGZEUGBAU - TU WIEN

UNDEFORMED MESH

DEFORMED MESH
DISPLACEMENTS INC.40
LOAD LEVEL:  1.0000E+00
SYST.DETM.:  6.5070E-10

D-SCALE:  1.0000E+00

FEPLOT (C) ILFB, TU WIEN

 Membran: Simultane Loesung

G-SCALE:
11.79

0.0

0.25

FEPLOT A-8LI DATE: 03/31/**

INSTITUT FUER LEICHTBAU
UND FLUGZEUGBAU - TU WIEN

UNDEFORMED MESH

DEFORMED MESH
DISPLACEMENTS INC.30
LOAD LEVEL:  1.0000E+00
SYST.DETM.:  2.7510E+03

D-SCALE:  1.0000E+00
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FEPLOT (C) ILFB, TU WIEN

P4PRE: CARINA/MEMBRANE/FSI

G-SCALE:
1.667

0.0

1.25

FEPLOT A-8LI DATE: 02/01/02

INSTITUT FUER LEICHTBAU
UND FLUGZEUGBAU - TU WIEN

UNDEFORMED MESH

DEFORMED MESH
DISPLACEMENTS INC.5
LOAD LEVEL:  1.0000E+00
SYST.DETM.:  6.0050E+26

D-SCALE:  5.0000E+01

FEPLOT (C) ILFB, TU WIEN

P4PRE: CARINA/MEMBRANE/FSI

G-SCALE:
1.667

0.0

1.25

FEPLOT A-8LI DATE: 02/01/02

INSTITUT FUER LEICHTBAU
UND FLUGZEUGBAU - TU WIEN

UNDEFORMED MESH

DEFORMED MESH
DISPLACEMENTS INC.8
LOAD LEVEL:  1.0000E+00
SYST.DETM.:  5.4260E-02

D-SCALE:  5.0000E+01

FEPLOT (C) ILFB, TU WIEN

P4PRE: CARINA/MEMBRANE/FSI

G-SCALE:
1.667

0.0

1.25

FEPLOT A-8LI DATE: 02/01/02

INSTITUT FUER LEICHTBAU
UND FLUGZEUGBAU - TU WIEN

UNDEFORMED MESH

DEFORMED MESH
DISPLACEMENTS INC.8
LOAD LEVEL:  1.0000E+00
SYST.DETM.:  1.6830E-01

D-SCALE:  5.0000E+01
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FEPLOT (C) ILFB, TU WIEN

P4PRE: CARINA/MEMBRANE/FSI

G-SCALE:
3.499

0.0

0.5

FEPLOT A-8LI DATE: 06/04/02

INSTITUT FUER LEICHTBAU
UND FLUGZEUGBAU - TU WIEN

DEFORMED MESH
DISPLACEMENTS INC.388
LOAD LEVEL:  1.0000E+00
SYST.DETM.:  2.4870E-24

D-SCALE:  1.0000E+00

TENSOR PLOT
STRESSES (CENT.) INC.388
REF.VALUE:  4.2217E+07
LOAD LEVEL:  1.0000E+00

T-SCALE:  1.6926E-08
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FEPLOT (C) ILFB, TU WIENG-SCALE:0.00.5CONTOUR PLOT 3.4587E+07 2.6901E+07 1.9215E+07 1.1529E+07 3.8429E+06

FEPLOT (C) ILFB, TU WIEN

P4PRE: CARINA/MEMBRANE/FSI

G-SCALE:
3.499

0.0

0.5

FEPLOT A-8LI DATE: 06/04/02

INSTITUT FUER LEICHTBAU
UND FLUGZEUGBAU - TU WIEN

CONTOUR PLOT
SIGMA EFF. (VM) INC.388

 3.4587E+07

 2.6901E+07

 1.9215E+07

 1.1529E+07

 3.8429E+06

LOAD LEVEL:  1.0000E+00

D-SCALE:  1.0000E+00

SCALAR MIN:  0.0000E+00
SCALAR MAX:  3.8429E+07
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\ P($'& �uP [ W/Q U ) � [ " . W-+!P(Quc�Q U V#d SU ^`_!P 
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