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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
´:��zax{��za� �y�:�{�#�Jx�«&za�J�f�J� �)�f© ��z}���Jzax&�>���>�J©c���>�]¤&x{«
�Jz}x&� �:�R�
��¤�z}���{�}�V�
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�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

������� 	 ��� � � .$����
4��
4�"!� ��'4� .0� '�� ���(1 � '�.

�®¦¤{� «&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 �� � � � 	

�� � � � 	
�� � � ���

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�:« � � ��� �!��� � � &'(*)#+)�,)#+)�-)#+)/.

021
3 � ¾'u   �

�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»
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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» $')( $* �
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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:
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0 (�2 # *,) O (�-6�)(�� � ?'� 8/@:
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/@:
;')3(�������/
�'!Q(���/1:
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/@:
;�)7(��, 8?);)- ' #
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;')$!Q2.(���* $�/ ��� ?��)2.) � ?KA

)3'4/ �'�)(�) � 5 E)E # !$# � ���)?)-3:
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;6'$) � ?�)3'
/=�'� 2.(�, ?'�'�)(�� # *�!5( *,!&�$, 8?);$-7?'�)2 �)(�); 8?'�') ':%&!Q:
;)(�� *K:
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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
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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

I IV
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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

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.:  5.2200E-01

D-SCALE:  5.0000E+01

a

b

30x30:

12x12:

8x8:

4x4:

Schnitte C−D:

C D
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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

z \!\ $1)'+ [ "!V �6q|{ J 3pMNP�& \ Q U " ,�� U "!" [ "!V2P�" \ P($ ���5{��#& � , 3 � U [ ^`_s�  �I #"pMN$ , P ,

� �+*����� % �+*)')�+* ,.�&!$%

� " +!P(" g7$ U V2Q U &3&jP�" 587 � � � 	 	:9 [ "!+ 5�� ����	 ��� 5���� 5	��
 , WaP�)')1W , $'^`_ \ $ , � J�v ) [ V , P .t[ "!+!P�" +!P�Q
V2)1P($'^`_*P �IP(QR) U [ Z�P($1"�s�h$'P \ P($1& \ P , ^`_!)1P [ "!$1V#WaP�" v ) [ V!qtz [ ^`_�$1"%+!$1P , P�& v U )1) , $1"!+�z-" , WaP�)')|�h$'" . P()|n
)6^`_s� U " .t[ "!V2P�"�P�Q . P("!" \ U Q �+!$'P � P(+* 6^`_4&3$1W U \ "!P�_!&3P("!+!P�Q v ) [ V2V2P , ^`_s�h$'"!+*$'V . P($1WwP \ P("6Z U )') , U \ n
"!P�_!&jP�"�qIe [ " . W � +!P�Q * [ QRX2P \ o . P("!"!��P($1^`_!"!P�W�P($'"*P � P , ^`_s�h$'"!+*$'V . P($1WYX# 2" Q [ "!+��#& � , q�g7P�Q
z-" , WaP�)')|�h$'" . P()p)'$1P(V#W�+ U \ P�$ \ P�$ Q [ "!+jk J � Q U +�2� U , \ P($�P�$'"!P�& Q/P U )'P(" v ) [ $'+ . U [ & "* 6^`_j& S 2V#)'$'^`_
� SU QRP *��P($1)�P , \ P($ ,  �_! 2_!P�"9z-" , WaP()1)1�h$1" . P�)'" \ P(Q/P�$1W , � [ & )OWaQ S 2& [ "!V , U \ QR$ ,R, .  2&3&TW(q!g7$'P , P�Q � Z n
Z P . W . U "!" � P(+! O^`_3&j$|W/WaP�) , Q/P($ \![ "!V , Z Q/P�$'P�QIe� #W/P("sWa$ U ) , WaQ S #& [ "!V "!$1^`_tW P�QRZ U ,R, WI� P�Q/+!P�"�Og7$'P v ) S[ V2P�)|n
X2P�QR�h$1"!+ [ "!V \ P�WaQ SU V#W�Q [ "!+ n`{ 	 � Q U +�q cKQ/ #W/��+!P(Q�_* 2_!P(" �IP(QL�h$'"!+ [ "!V , W/P()')|W , $'^`_ � P(+! O^`_�P($'"*P
U "!" SU _!P(QR"!+ P()1)'$ � Wa$ , ^`_!P8z [ Z�W/Q/$1P \ , X2P(QLWaP�$') [ "!V�P($1"� +*$'PNZ S[ Q%P($1"!P("-�IP(Q/V#)'P($1^`_ $'& g7$ U V2Q U &j& � 7 ���
9 7 � � � 7 � ��7
��� , WaQ/$1^`_!)'$1P(QLWhP($'"*V2P�W/Q U V2P�"9$ , W(q�g7$'P , P , ��QRV2P \ "*$ , \ P , W SU Wa$1V#Wf+!$1P�P � �(P()1)'P�"tW/P(" L U "!V , U &Yn
d [ V#P($'V#P(" , ^`_ U Z�WaP�"�+!P(Q � SU "!V2P�V2)'P�$1WaP�Q� +!$'P ,�� P(��$'P()1) \ P($1& *FQ/P�$ , P("4$'"~+!P("4Wa_*P(Q/&3$ , ^`_!P("�z [ Z��h$'"6n
+!P�"5X2 2"%�I 2QLWaP($1) , $'"!+ q2MN$|W � [ "!P(_*&jP�"!+!P(Q v ) [ V2V#P , ^`_s�h$1"!+!$'V . P($|W \ $1)'+!P�W , $'^`_�P($1"!PAV2)1 6^ . P("*Z S #Q/&3$'V2P
�IP(QLWaP�$') [ "!V U [ , *+!$1P , $'^`_�$'" , P(� [ V U [ ZK+!P�"�$'"!+ [ �($'P�QRW/P(" &�$'+*P(Q , W U "*+ [ "!V S[ " , Wa$1V U [ , �h$'Q . W(q!g7P�Q
v ) [ V2� [ , W U "!+�$1& e [ " . W � \ ��� q0e [ " . WTkN$ , W Z P(QR"!P(Q U [ ^`_�+!P , � P�V2P(" $1"tW/P(QRP ,/, U "sW� � P�$')IP(Q , $1^`_
U & � U "!+!P-P�$'"!P�Q � " , W U \ $1)'$|W SU W \ P !�"!+*P�W;q!g7P(QfM U ,/, P("!&3$1WRWaP() � [ " . Wf+*P(Q )OW/Q [!. W [ QA)'$1P(V#W , P�_!QA" U _!P



�����������	�������
�
	�� �����	������������������ ������ �����
�����������	� � { � �

\ P($'& �uP [ W/Q U ) � [ " . W-+!P(Quc�Q U V#d SU ^`_!P x$'"8+!P(& +!$1P Szw"!+!P(Q [ "!V2P�"4+!P(Qwz [ Z�W/Q/$1P \ , . Q SU Z�WaP U "!V#Q/P($|Z P("�q
g U , )t� , WaP�& \ P�!�"!+!P�W , $'^`_ ,  2&j$|W [ "*&j$|W/WaP�) \ U QwX2 #QFP($'"*P(&Q S[ ^ . � SU QLWa$'V#P("�z \!. $ � � P�"�q � "�+!$'P , P�Q
e�_ U , P , $'"!+�V#Q/ ��2P )tWaP [ P(Q . Q SU Z�WaP "! #W ��P("*+!$'V� [ &r+!P�" , W U Wa$' #" SU Q/P�" � [ , W U "!+ \ P�$'� [!\ P�_ U )|WaP(" q!g7$'P
�IP(QR) SU [ Z P�Z S[ Q�+!$'P v ) [ V#V2P , ^`_t�h$1"!+!$1V . P�$1W \ ��� q2+!P�"�z-" , WaP�)')1�h$1" . P�)*��P($'V#P("5$1& ,�P(Q/P�$'^`_5X# 2"3e [ " . WIk
_! O^`_*Z Q/P�� [ P("sWaP )6^`_s�h$'"*V [ "!V2P�"�q )6$'P , WaP�)')1P(" . P�$'"9P(^`_sWaP , U P(Q/ OP() U , W/$ , ^`_!P ,hv ) U W/W/P(Q � _ SU "! #&jP�"�+ U Q�
,  #"!+!P(QR"4P("sW , WaP�_!P("�+ [ QR^`_4P($1"!P � "sWaP�QRZ P�Q/P("*�5+!P , � P�V2)'P�Q , &3$1Wu+!P�Q-P�Q , W/P(" , $1P(V2P , ^`_s�h$'"*V [ "!V�+!P ,
)6P�$1WaP�"!Q/ #_!Q/P , *+ U , P($1"!P���$1V2P("*Z QRP�� [ P�"!�7X2 2"�Q [ "!+ � � � U [ Z�� P�$ , W(q )O 2&j$|W�� SU Q/P7+!$1P , P , e�_ SU "* 2&jP�"
\ P($*P�$'"!P�&�&jP�" , ^`_!)1$'^`_!P�"3eI$1)' #W/P("y"!$'^`_sW�� [5\ P� \ U ^`_sW/P("�qtg U , MN O+!P()1)O��P($ , W Z P�Q/"!P�Q P($1"!P , P(_!Q . )1P($|n
"!P , WaQ [!. W [ QRP()')1P�g SU & � Z [ "*V U [ Z q�g7$'P )6^`_s�h$'"*V [ "!V , U & � )'$|W [ +!P�" ��P(Q/+*P(" $'& X2 #Q/)'$1P(V2P�"!+!P�" v U )')
" [ Qh+ [ QR^`_~+ U , [ &3V2P \ P�"!+!P v ) [ $'+�V2P�+ SU & � Z�W;q



� 	�� ������� �

� � � 	 � � � 
 �h	 ����� 
 � � 
 � 	 � ��
 ������

� ��� ��<�� � � � � #��8� ��� <�#>=

g7$'P�X2 2QR)'$'P�V2P("*+!P z-Q \ P�$1W \ P(_ U "!+!P�)1W +!$1P v ) [ $'+6n )OWaQ [!. W [ Q n � "sWaP�Q U . Wa$1 2"-X# 2"y&3P(& \ Q U " U QRW/$'V2P�"7c�Q U Vmn
d SU ^`_*P(" $'" , W U Wa$' #" SU Q/P�Q [ "!+�$'" , W U Wa$' #" SU Q/P�QTeK #WaP�"sWa$ U ) , W/Q S 2& [ "!V!qKg7$'P , P ,T,�� P(��$'P�)')'Pje�Q/ \ )'P(& +!P�Q
z-P�Q/ OP() U , W/$ . ,�� $1P()1WA$'& v ) [ V n [ "!+�)6P�V2P() ,��  2QRWAP($'"*P \ P�+!P [ W/P("!+*P��h 2)')1P#qOc � � $ , ^`_!P��IP(QLWaQRP�WaP�Q , $1"!+
+ U \ P($�+*$'P�� SU "!V2P(V#)'P($|WaP�QA 6+*P(Q
,  O #WRn [ "!++) [ QRZ , P(V2P�) q
z [ Z V2Q [ "*+ " [ &jP�Q/$ , ^`_!P�Q ��j��$'P�"!�>$ , W%P ,�, $1"!"sX2 2)1)h+!$'P \ P�$'+!P�" � _s� , $ . U )1$ , ^`_ [ "sWaP�Q , ^`_*$'P(+*)'$'^`_*P("
e�Q/ \ )'P(& , W/P()1) [ "!V#P("%&3$1W X2P�Q , ^`_!$'P�+!P("!P�"��IP�QRZ U _*Q/P("�� [�\ P�_ U "!+*P()'" q vwS[ QA+!$'Puz-" U )1� , P-+!P , +!QRP($1+!$|n
&3P(" , $' 2" U )'P(" )OW/Q S 2& [ "!V , Z P�)'+!P , \ $1P�W/P�W , $'^`_5P�$'" �IP(QRZ U _!Q/P�" U "� + U , &j$|W P($'"*P(Q )O$'"!V [ ) U QR$1W SU WaP(" \ P()1P�n
V [ "*V8i &�$'Q \ P�) \ ��� qpg7$ �  2)'P;oI � P�Q/$'P�QRW(q!g U , )tWaQ [*. W [ QRX#P(QR_ U )1W/P(" . U "!"9&j$|W/W/P() , +!P(Qf"*$'^`_sWa)1$'"!P U Q/P�"
v $1"!$1W/P �I)1P(&3P("sWaPwMNP�Wa_! O+!PuP(QLZ U ,/, W���P(QR+!P("�q , P(QRP($|W , P��6$ , Wa$1P(Q/P�"!+!P �IP(QLZ U _!Q/P�" U Q \ P�$1W/P("3" U ^`_%+*$'P�n
, P�& e�Q/$'"*�($ � 6�� \ P�$ +!$'P )OW/Q S 2& [ "!VY&j$|W &�$'Q \ P�)')1P($1W/P(QLX2P(QLZ U _!QRP(" \ P(Q/P�^`_!"!P�W [ "*+~+!$1P�*  � � P�) [ "*V
+!P�Q MN O+!P�)')'PI+ [ Q/^`_TP�$'"yz [ , W U [ , ^`_!P("5X# 2" U P(Q/ O+*�O" U &3$ , ^`_!P("Tg7Q [ ^ . X#P(QRW/P($1) [ "!V#P(" \ ��� q �IP(Q , ^`_!$'P n
\![ "*V , Z P�)'+!P�Q/" \ P�� P�Q . , W/P()')1$'V#Wf�h$1Q/+ i $|WaP(Q U Wa$|X2P *F � � P�) [ "!Vso�q
�w&�$'"�+!$'P , P�QFz-Q \ P($|W P($1"�P�"!V2P�Q/P , *F � � P() [ "!V , ^`_!P(& U � [ X2P(QL�h$'Q . )1$'^`_!P�"��� P�)'^`_!P , $1& � +!P U )1Z U )')
P($1"!P(Q , $'& [ )1W U "!P("�� S , [ "!V \ P($1+!P(Qyc�P�$') � Q/ \ )1P(&3P%" U _!P .  2&j&yW��� [ Q/+!P�P�$'" "!P [ U QRW/$'V2P , &�$'Q \ P�)|n
d SU ^`_*P("sX2P�QRZ U _!QRP("4&3$1Wh+!P�& � U &3P(""!$#%P�"tW �h$1^ . P�)1W;q � , . U "!" U ) , &�$'Q \ P�)|n e U "!P�)|n �IP�QRZ U _*Q/P("9^`_ U n
Q U . W/P(QR$ , $1P(QLW�� P�Q/+!P�"�q$� "!"!P�Q/_ U ) \ +*P(Q e U "!P()1P-i ��)'P(&3P("sW U QRd S[ V2P() o �h$'QR+F+!$'P &�$1Q \ P()'+*$'^`_sWaP�$1" ) � U "!"On
��P($1W/P("!QR$'^`_sW [ "!V � [ U +!Q U Wa$ , ^`_ [ "!+�$'" v ) S[ V2P�)1Wa$1P�Z P�"!Q/$1^`_tW [ "!Vj)'$'"*P U Qw$'"sWaP�Q �  2)'$1P(QRW(q g U , �IP(QLZ U _!QRP("
. U "!"N"!$'^`_sWa)1$'"!P U Q/P �% P . WaPT$1& )6$'"*"!Py+*P(Quc�Q U V#d S[ V#P()1W/_!P( #Q/$'P [ "!+N$'" , W U W/$' 2" SU Q/P )OW/Q S 2& [ "!V2P("NP(Q n
Z U ,R, P(" q ��$'"*P ,�P ,  #"!+!P(QR_!P($|W , WaP�)')1Wu+!$1P �IQR&j$|W/W/) [ "!V�+*P , $1"!+ [ ��$'P�QRWaP�"�&�$1+!P(Q , W U "!+!P , + U Q �+!P(Q U && QRW0+!P(Q cKQ U V#d SU ^`_!P \ P�Q/P(^`_*"!P�W��h$1Q/+ [ "*+ ,  2&3$1W U [ ^`_5Z S[ Q�$'" , W U W/$' 2" SU Q/P � [ , W SU "!+!P \ P , Wa$1&j&yWK��P(Q n

{('mk



�����������	��� ��� 	�����+ ��� � ���	� 	
��� 	��� � 	���� ����� � {('��

+!P�" . U "!"�qtz [ Z V2Q [ "!+j+*P(Q � [ U +!Q U Wa$ , ^`_!P("�� "sWaP(Q �  #) U W/$' 2" ,  2Q/+*" [ "!Vy$1"!"!P�Q/_ U ) \ +!P(Q�e U "*P()'P .  #&j&TW
+ U , �IP(QLZ U _!Q/P�" &3$1W3Q/P�) U W/$1X V2QR \ P(" zw" U )1� , P("!P�Wa�(P�" U [ , q g U &3$1W��h$1Q/+ P , & S 2V2)1$'^`_� Z S[ Q \ P($'+*P
cKP($') � Q/ \ )'P�&jP~i v ) [ $'+ [ "!+-)OWaQ [!. W [ QaoT+!$'P%V2)'P�$'^`_!P�g7$ , . Q/P�Wa$ , $'P�Q [ "*V>� [ X2P�QR��P("!+*P("�q g7$'P , P�c U WLn
, U ^`_!P>_ U W U [ Z-+!$'P v  2Q/& [ )'$1P(Q [ "!V�+!P(Q *  � � P�) [ "*V�P \ P�"*Z U )') , �  , $1W/$1X2P8z [ , �h$'Q .t[ "!V2P�"�qAg [ QR^`_
P($1"!P�" [ &jP�Q/$ , ^`_ P �3�($1P("sWaP�e�Q/ 2��P(+ [ Q . S 2"!"!P�" X# 2" !$# "!$'^`_sW8" [ Q8+!P(Q�Z S[ Q�+!$1P v � M9n zw" U )1� , P
\ P(" S #W/$'V#W/P U P(QR 6+*�O" U &j$ , ^`_!P � U , WRX2P . W/ 2Q ,  2"!+!P�Q/" U [ ^`_ +!$1P U P(QR 6+*�O" U &j$ , ^`_!P � U , W , WaP�$"!�V . P($|W , n
[ "!+>g SU & � Z [ "!V , & U W/Q/$ � \ P(Q/P�^`_!"!P�W7� P�Q/+!P�"�q ��P�W/��W/P(Q/P \ P , ^`_!QRP($ \ P�"4+!$'P Sz-"!+*P(Q [ "!V�+!P�Q U P�Q/ O+*�sn
" U &3$ , ^`_!P(" � U , W/P(" � [ Z  2)1V2P9P($'"*P(Q �IP(Q , ^`_!$'P \![ "!V \ ��� q P($1"!P(Q � P , ^`_s�h$1"!+!$'V . P($|W ,;SU "!+!P�Q [ "!V [ "!+
\ P , ^`_*Q/P($ \ P�">+ U &3$1Wh+ U , [ &�P($'"*P(" v ) [ V2� [ , W U "!+N)'$'"*P U QR$ , $1P(QLWaP�)OW/Q S 2& [ "!V , X2P(QR_ U )|WaP(" q g7$1P , P�g U n
WaP�" . S #"!"!P("9Z S[ Q [ "sW/P(Q , ^`_!$'P�+!)'$1^`_!P v  2Q/& [ )'$'P�Q [ "*V2P("�+!P�Q v ) [ $'+6n )OWaQ [!. W [ Q n � "sWaP�Q U . Wa$1 2"%X#P(QR��P("*+!P�W
��P(Q/+*P("�qug7$'P~ \ P�"�P(QR� SU _!"sWaP�$1WaP�Q U W/$1X#P *F � � P() [ "!V�$ , W�+ U \ P($FP \ P(" ,  & S 2V#)'$'^`_  �h$1P4P($'"*P , $|n
& [ )|W U "*P � S , [ "!V�t�� \ P�$x&3$1W�X# 2)') \ P , P�Wa��W/P("�O"!$1^`_tW , �O&3&jP�WaQ/$ , ^`_!P�"9M U W/Q/$1�(P("% � P�Q/$1P(QRWI�h$1Q/+�qOg7$'P
��QR��P($|WaP(Q [ "!V U [ Zp$'" , W U W/$' 2" SU Q/PIV2P .  � � P()|WaP eIQR \ )1P(&3P P�QRZ  2QR+!P(QLWaP�P($'"*P*�x��P($ , ^`_!Q/$|W/WLn�)OW/Q U W/P(V2$1P �+!$1P
U [ , P($1"!P(&e�Q/P�+!$ . Wa #QLn�)tWaP � Z S[ Qw+!P�" )OWaQ S 2& [ "*V , � [ , W U "!+4+!P , " SU ^`_ , WaP�" � P�$1W , ^`_!QR$1W/W/P , [ "!+>P�$'"!P�Q
*F 2Q/QRP . W [ Q \ P , WaP�_tW(q
��$'"4��P($1W/P(QRP(Q )6^`_s� P�Q � [ " . W�+!$'P , P�Q�zwQ \ P($|W )'$'P�V#WF$1"�+*P(Q v  2Q/& [ )'$'P�Q [ "*V�V2P(P�$'V2"*P�WaP�Q v $'"!$|WaP�Q ��)'P�n
&3P("sWaPN� [ Q%MN O+!P()1)'$'P�Q [ "*V�X# 2"�MNP�& \ Q U "*d S[ V2P�)'"�I+!$1P S[*\ P�Q , U ) . P�" [ "!+ )OW U \ P()1P(&3P("sWaP [ "sWaP�Q
) � U "!" [ "!V9V2P(_ U )1W/P("~��P(QR+!P("]i � SU "!V2P�V2)'P�$1W/P(Q`o q g7$1P�MNP�& \ Q U ">�h$'QR+>+ U \ P($�+ [ Q/^`_ ��)'P�&jP�"sWaP5&3$1W
XO$'P�Q�* "* #WaP�" [ "*+�QRP($'"*P(Q�MNP�& \ Q U " , W/P($"!!V . P�$1W�+!$ , . Q/P�W/$ , $'P(QLW;q �x��P($ [ "tW/P(Q , ^`_!$1P(+!)1$'^`_!P v U )1W/P("!&3 mn
+!P�)')'P�� [ Q ,�P(Q S[ ^ . , $'^`_sWa$1V [ "!V�)' . U )'P(Q v U )1W/P(" \ $1)'+ [ "*Vw� [ QR+!P("3$'& � )'P�&jP�"sWa$'P�QRW� +*$'PA+!$1P z [ , \ $1)'+ [ "!V
X2 #"Ng7Q [ ^ . ,�� U "!" [ "!V2P�" [ "sW/P(Q \ $'"!+!P�"�q ��$'"8M8 6+!P�)') , WaP�)')|W + U \ P�$�P($1"!P �wP [ P("sW �h$1^ . ) [ "!VY+ U Q 6��P() n
^`_!PFP�$'"!P7P��3�($'P�"sWaPFz-" U )1� , PF$ ,  #W/Q/ � P(QAMNP(& \ Q U "*PFP(Q/) U [!\ W(q ) � P��($'P�)')1P-z-)1V2 2QR$1Wa_*&jP�"%� [ Q )OW U \ $')1$|n
, $1P(Q [ "!V [ "!+��I 2Q ,�� U "!" [ "!V%& [ ,/, WaP("~+ U \ P($ P("sW �h$'^ . P()|W-��P(Q/+*P("�q ��$'"��uP(QR&j$|WaP � , ^`_*P , , U ) . P("!P�)'P n
&3P("sW � [ Q/+!P3Z S[ Q V2Q/ ��2P �u #W U Wa$1 2" [ "!+�P() U , Wa$ , ^`_!P�Q �I #Q . Q S[ &3& [ "*V8Z  2QR& [ )1$'P(QLW [ "!+�P(QR& S 2V#)'$'^`_sW
P($1"!P�Q/P U )'$ , W/$ , ^`_*P3MN 6+*P()')1$'P�Q [ "!V�X# 2Q/V#P ,�� U "!"sWaP�" MNP�& \ Q U "tW/Q U Vmd SU ^`_!P�"�q � )1P($1W \ P�� P�V [ "!V#P("����h$|n
, ^`_*P(" +*P(& )6P�V2P() [ "!+C+*P(" �u$ � � P�"�i., U ) . P�"poj� P�Q/+!P�" + [ Q/^`_ ,�� P(�($1P()1)'P *F � � P() \ P�+!$'"!V [ "!V2P�"
X2P�QR�h$1Q . )'$1^`_tW��+!$'P U [ ^`_ U ) , &3P(^`_ U "*$ , ^`_*P�) � U "!"!P�)'P(&3P("sW/P�P�$'"!V#P , P�Wa��Ww��P(QR+!P(" . S #"!"!P(" q
g7$'P � P�$1Wa$1"sWaP(V#Q U W/$' 2" +!P , $'" , W U Wa$' #" SU Q/P�"yV#P .  � � P�)1W/P("�e�Q/ \ )'P�& , P(QLZ  2)'V#WK&3$1W/_!$')|Z P P($1"!P , $'& � )'$1�($1W/P("
� "sWaP�V2Q U W/$' 2" ,/, ^`_*P(& U , i �wP��h& U Q . o�q � & � [ , U &3&jP�"!_ U "!VF&3$1W +!P(" v U )1WaP�" U )1V2 2Q/$|Wa_!&3P("�+!P�Q M8P(&�n
\ Q U "!P()1P(&3P("sWaP9& [ ,/, W/PNP�$'"!P�" [ &3P(QR$ , ^`_!P~g SU & � Z [ "!V�P($'"*V2P�Z S[ _*QRW���P(Q/+*P("� +!$'P [ " � _s� , $ . U )1$ , ^`_!P
)6^`_s�h$'"*V [ "!V2P�"~$1"8+*P(QwMNP(& \ Q U "6d SU ^`_!P�P(QLZ  2)'V2QRP($1^`_ [ "sWaP(QR+!Q S[ ^ . W(q
g7$'P ��Q/V2P \ "!$ ,/, PF+*P(QAP�$'"!��P()'"*P(" ��"sW �h$'^ . ) [ "!V , ^`_*Q/$1WRWaP7��P(QR+!P("9&3$1W � S , [ "!V#P(" U "!+*P(Q/P�Q��IP(QLZ U _!QRP("
X2P�Q/V2)1$'^`_!P�" [ "!+Y�(P�$'V2P�"�V [ WaP S� \ P�Q/P�$'" , Wa$'&3& [ "*V!q#g7$1P , \ P�W/Q/$ %xW � Q/$'& SU QK+!$'P , W U Wa$' #" SU Q/P [ "!+Y$'" , W U n
Wa$1 2" SU QRPYz-P(QR 6+6�6" U &j$ . ,  ��h$'Pj+!$'P , W U Wa$1 2" SU QRP v ) [ $1+6n�)OW/Q [!. W [ QLn � "tW/P(Q U . Wa$' #"�q )6^`_!)1$'P �2)'$1^`_���P(QR+!P("



�����������	��� ��� 	�����+ ��� � ���	� 	
��� 	��� � 	���� ����� � {('0�
U )1)'P%$1" +!$'P , P�Q�z-Q \ P($|W�P("sW �h$1^ . P()|WaP�" [ "!+�$1& � )1P(&3P("sWa$1P(QLWaP(" e�Q/ 2��P(+ [ QRP("]� [ Q )6$1& [ ) U Wa$1 2" P�$'"!P ,
Z Q/P�$�d�$'P�V2P("!+*P(" � SU "!V2P�V2)'P�$1WaP�Q , P($1"!V2P , P�W/��W [ "!+�P($1"!$'V#Puz ,�� P . Wf+!P�Q�zwP(QR 6+*�O" U &j$ .�[ "!+/)OW U \ $1)'$1W SU W
+!$ , .t[ Wa$1P(QLW;q�g7$1P , P v  2QR&r+!P�Q v ) [ V , $'& [ ) U W/$' 2"jP($1"!P , � SU "!V2P(V#)'P($|WaP�Q , _ U WwP \ P�"*Z U )1) , �uP [ _!P�$1W , ��P(QRW(q

� ��� � <������ �����

� , P �6$ , W/$'P�QRW�P($1"!P �uP�$'_!P�X2 #" M S 2V#)'$'^`_ . P($|WaP�"�� [ Q &�P($|WaP�Q/P("sW �h$1^ . ) [ "!VN+!P , $'"�+!P�Q�X# 2Q/)1$'P(V#P("!+!P�"
z-Q \ P�$1W � Q SU , P�"sWa$'P�QRW/P("/�IP(QRZ U _!Q/P�" , q
g7P(Q $'"sWaP�Q/P ,R, U "sW/P , W/P z ,�� P . W��+!P�Q�� [ Q�� P�$1W�X#P(QR" U ^`_!) SU ,/, $'V#W��h$1Q/+� \ P�W/Q/$ %xW �uP�$ \![ "*V , P�$'"*d S[ ,/, Pmq g7$'P ,
. S 2"!"sWaP $'" [ "sW/P(Q , ^`_!$'P�+!)'$1^`_!P(Q *F 2& � )'P��6$|W SU W Q/P U )'$ , $'P�QRW���P(QR+!P("�qmg7$'P�P�$'"*Z U ^`_ , W/P�� U QR$ U "sW/P \ P , W S[ "!+!P
+ U QR$'"� U "�X#P(Q , ^`_!$'P�+!P("*P("Ne� , $1Wa$1 2"!P�"�+!P(QfcKQ U V#d SU ^`_!P7g7Q [ ^ . X2P�Q/) SU [ Z PF� [�\ P , Wa$1&j&3P(" [ "!+�+ U &3$1W
U \ , ^`_!"!$|W/W , � P�$ , P5+!$'P � Q/P("*� , ^`_*$'^`_sW [ "*+"�uP�$ \![ "!V , . Q SU Z�WaP�� [>\ P(QRP(^`_!"*P("�q g7$'P � S[ ^ . �h$1Q .t[ "!V U [ Z
+!$1P � S , [ "!V�+!P(Q Q/P($ \![ "!V , Z Q/P�$'P�"�)OWaQ S 2& [ "!V . S #"!"sWaPF$'"%P(Q , WaP�Q � SU _!P�Q [ "*V5X2P(QR" U ^`_!) SU ,/, $'V#W � P�Q/+!P�"�q
��$'"!P U [ Z�� SU "!+!$'V#P  U \ P�QuXO$1P()1X#P(Q ,�� QRP(^`_!P�"!+!P�� U QR$ U "sWaP � SU QRPT+!$1P , P�Q/P�^`_!" [ "!V9+!P(Qu+!QRP($'+*$'&3P(" , $' mn
" U )1P(" � QRP("!� , ^`_!$1^`_sW7&3$1W/W/P() , P($'"*P(Q � "sWaP(V#Q U )|Z  2Q/& [ )'$'P�Q [ "*V!q!g U \ P($��h$1Q/+8+!$'P � Q/P("*� , ^`_*$'^`_sW7+ [ Q/^`_
S[!\ P(QK+!$'P g7$1^ . P $'"sWaP�V2Q/$1P(QRW/P � Q S ��2P(" \ P , ^`_*Q/$'P \ P�"�qmg7$'PIz [ Z +*$'^ .t[ "!Vw+!P(Q � QRP("!� , ^`_!$1^`_sW �h$'QR+y+ [ Q/^`_
P($1"!P
	 [ P�)')'+*$'^`_sWaP \ P�)'P(V [ "!V7+!P�Q�c�Q U V#d SU ^`_!P [ "!+YP($1"!P("Y+ U &j$|W�X#P(Q \*[ "!+!P�"!P(& z [ , \ ) U , X# 2Q/V U "!VFP(Q n
Q/P�$'^`_sW;q6g7$'P , P , �IP(QLZ U _!QRP("�P��6$ , Wa$1P(QLW \ P(QRP($1W , Z S[ Q , W U Q/QRP v ) S[ V2P() , W/Q [!. W [ Q/P(" q*g7$1P *F 2& \ $'" U Wa$' #"j&3$1W
P($1"!P(Qfd�P �6$ \ )1P("~MNP(& \ Q U "9� SU Q/P�P($1"!P �wP�Q U [ , Z  2Q/+*P(Q [ "!V�p+ U ,  ��  #_!) +!$'P )OW/Q S 2& [ "!V U ) , U [ ^`_8+!$1P
)OW/Q [!. W [ Qu+ [ Q/^`_N"!$'^`_sWa)1$'"!P U Q/P , �IP(QR_ U )1W/P("8V2P . P("!"*�(P($1^`_!"!P�W-��P(Q/+*P("�q
g U , +!P�Q/�(P�$1W/$'V2P �IP(QLZ U _!Q/P�"j� [ QR+!PwZ S[ Q "*$'^`_sWa)1$'"!P U Q/P , )tWaQ [*. W [ QRX#P(QR_ U )1W/P(" .  2"!�($ � $'P�QRW(q�� ,�, $1"!+ . P($ n
"!P7+*$'Q/P . WaP("NMNP�Wa_! O+!P�"8� [ & z [ Z , � S[ Q/P�"8X# 2" . ) U ,R, $ , ^`_!P�" U P(Q/ OP() U , W/$ , ^`_!P(" � " , W U \ $')'$|W SU W , Z  2QR&jP�"�
�h$'P , W U Wa$ , ^`_!PFg7$|X2P�Q/V2P�"!�  � [ +!P(Q [ & . P(_!Q  6+!P�Q v ) U W/W/P(QR"%$'& X#P(QL� P�"!+!P�W/P(" v � M9n e�QR 2V2Q U &j& $1&Yn
� )1P(&3P("sWa$1P(QRW(q ��$'"*P5+!$'P , \ P(� S[ V2)'$1^`_!P ��QR��P($|WaP(Q [ "!V�� S[ QR+!PY+ U , ��$'" , U Wa� ,�� P . WaQ [ & +!P , �IP(QRZ U _!Q/P�" ,
+!P [ Wa)1$'^`_�X2P�Q/V2Q S ��2P�Q/"�q�g7$1P , W U W/$ , ^`_*P9g7$1X2P�Q/V2P�"!� ,  }�h$1P�+!$1P � [ +!P(Q [ & . P(_!Q5� SU Q/P�&3$1Wy+!P(Q U P�Q/ mn
P() U , W/$ , ^`_!P(" � U , W , W/P($"!!V . P�$1W , & U WaQ/$ � \ P�Q/P($|W , \ P(_ U "!+!P�) \ U Q�q!g7P�Q X2P�QR��P("!+!P�WaP v � M9n��  O+!P-X#P(QRZ S[ V#W
U )1)'P(QR+!$'"*V , "* 6^`_ "!$1^`_sW S[!\ P�Q5P($1"!P(" ��$1V2P("s��P(QRW/) S , P(Q5Z S[ Q [ " , �O&3&jP�WaQR$ , ^`_*P 0X# 2)') \ P , P�W/��W/P9M U W/Q/$|n
�(P�"�q v S[ Q . ) U ,/, $ , ^`_*P v ) U WRWaP(Q U " U )|� , P("�� SU Q/P(" � [ , SU W/�()'$1^`_!P���QR��P($1W/P(Q [ "!V2P�"]P�QRZ  2QR+!P(QR)'$'^`_  + U , $1P
$'& v QRP�� [ P("*��n [ "*+�"!$'^`_sWf$1& � P($1W \ P�Q/P�$'^`_�+ [ Q/^`_!V2P�Z S[ _!QLWA� P�Q/+!P�"�q�g7P�Q P(Q , W/P�)6^`_!QR$1W/W \ P , W S[ "!+!PF$1"
+!P�Q � & � )'P(&3P("sW/$'P(Q [ "!V7P�$'"!P , �IP(QLZ U _!QRP , "�� [ Q , P�Q/P(^`_*" [ "!V +!P(Q�)6^`_s�h$1"!V2&3 6+!$ [ "!+ ��$1V2P("*Z QRP�� [ P�"6n
�(P�"~+!P�Q�)tWaQ [*. W [ Q(q vwS[ Qw+!$1P , P X#P(Q , ^`_!$1P(+!P�"!P(" )6^`_s�h$'"*V2&j O+!$ . S 2"!"sW/P(" U \ _ SU "!V2$1V�X2 2" � [ Z�Wa+!$1^`_tW/P
[ "!+ v ) [ V2V2P , ^`_s�h$'"!+!$1V . P�$1Wy+!$'PY_ U Q/&3 2"!$ , ^`_!P(" � [ Z�W . Q SU Z�WaP \ P , Wa$1&j&yW� [ "*+ , ^`_!)1$'P �2)'$1^`_�+*$'P )OW U n
\ $1)'$1W SU W , [ "sWaP�Q , [ ^`_ [ "!V2P("�+ [ Q/^`_!V#P�Z S[ _!QLWf� P�Q/+!P�"�q � [ Q���Q/&3$1W/W/) [ "*Vy+!P�Q _ U Q/&3 2"!$ , ^`_!P(" � [ Z�W . Q SU Z�W/P
$'"�!$#%& S[ ,R, WaP�"N+ U \ P�$ $'& � P�$1W \ P�Q/P($1^`_9P($'"*$'V2P )6^`_s�h$1"!V ,�� $'P()1P + [ Q/^`_*) U [ Z P�"8��P(QR+!P("  [ &r+!$'P P("sWLn



�����������	��� ��� 	�����+ ��� � ���	� 	
��� 	��� � 	���� ����� � {('��
,�� Q/P(^`_*P("!+!P�"4&j O+ U )1P(" &�P(QLWaP P(QR&j$|W/WaP�)'"�� [~. S 2"!"*P("�q



� ������� 	 � � ��������� ������ 
 ���

	 {�
%iL{��� '2o�q�� � �  �������)��� 7 � ��7���� ����� �����! !7�� 7��"�$# � � � � �(�&%�����:5�� ����'(� 9 �)'+*,% ��- */.102���3� 7����
46587�9 q � " , Wa$|W [ W/PF #Z$� $1V2_sW � P�$'V2_sW )OW/Q [ ^�W [ QRP , U "!+9zwP(Q/ ,�� U ^�P �I"*V2$'"!P�P(QR$'"!V� �7$1P("!" U �u"!$1X#P(Q n
, $|W �� #Z�c�P�^`_!"! 2)1 2V#�#q

	 � 
%iL{��� �so�q */:(*<;$=?>A@B������� �<C 5��  5 � .�02���3� 7����ED 5GF q �w$ \!\ $1WRW� * U Q/) ,R,  2"IH )6 2Q/P�" , P�"� � "!^#q
	 kJ
%i ��K�K � o�q � U � U ^ . n )'$1"!P U Q U )'V2P \ Q U � U ^ . U V#P  [ , P�Q V [ $'+!Pmq � "sW/P(Q/"*P�W U +!+!QRP ,/, 3

_sW/W � 3 � �}�f�f� q "!P�Wa)1$ \ q  2Q/V �m) U � U ^ . �6q
	 ��
�z-QRV#�OQ/$ , ML*q U "!+~MN)1P"NR"!P .  ��q n e�qKiL{�� � �so q � 7�� C � ����� 9 � 9 ���/ 7�� 7��O� �)# � � � � �(�"�  , U "!+�{�n k*q

�7$1P���P(V� , Q U [ " , ^`_s� P�$'V � &�$1P , \ U +!P�"�q
	 ��
 , U W/_!P  *�q nPL*qKi {�Q� K o q  7�� 7��O��R�# � � � � �(�"��R C � �S��� 9 � � q ) � QR$'"!V2P�Q �IP(Q/) U V!q
	 �J
 , P($|Wa�	�&�q U "!+ * S[ WRWa"!P�Q� *�q n �yq i P(+ , q o�i {�Q� K o q @ 5��)����� �2T  ��� �BU � 9 � � C 5��)��� 7��V� �2T�5  q

) � QR$'"!V2P�QLn �IP(Q/) U V�#, P(QR)'$1"��{('6q*z [ d U V2P#q
	 '�
 � _ [ "!V��L*q U "!+ � [ ) \ P(QLW� � q iL{��Q�2kso q>zrWa$1&jP3$'"sW/P(V2Q U Wa$1 2" U )1V2 2QR$1Wa_*&�Z  2Q , WaQ [ ^�W [ Q U ) +*�sn

" U &3$'^ , �h$1W/_�$1& � QR �X2P(+�" [ &3P(Q/$1^ U )0+!$ ,R, $ � U Wa$1 2" 3 cf_*PjV2P�"!P(Q U )'$1�(P�+6n ( &3P�W/_! O+�qXW �  ���25 � ���
* � � � 7�� 9$C ����� 5�� 7 ����Y�Z  � � qpk '6{�[6k '0�6q

	 �J
 �  2"sWaQR$��eKq U "!++)O^`_!Q/P�d�P(Q xzyqKiL{� � �so�qIz�V2P( 2&3P�W/Q/$1^ U )1)1�3"! 2"!)1$'"!P U Q !�"!$|WaP P()1P(&3P("sW U " U )|� , $ ,
 #Zp�hQ/$1" . )'P(+Y&3P(& \ Q U "!P , [ QRZ U ^(P , \ � U "! mn ^( 2& � Q/P ,/, $' 2"�& U WaP�Q/$ U )*&3 6+*P() q '(� � �  � 7 �:5���7����\�
� �]* � � � 7�� 9 -  � ��� 7 �:5 �VC � �S��� 9 �_^  � � q �[ {$�6q

	 �J
yg7 �� P�)')� �hq  � [ QRW/$ , L#Q(q  �yq  )6^ U "!) U "  ��q U "*+�)6$ , W/ � v quiL{�� �Q�so q * C � 9 �����`'(�  �3�� 7��
*/���3�� � 5�� ��7 � 7�� � q *F) [ ��P(Qhz-^ U +!P(&3$'^ e [!\ )'$ , _!P(Q , q

	 { K 
 v S 2Q , ^`_!$1"!V� ��qKiL{� '��to�qba �  � 9 � 5c6� � 9 ���d*/���3�� � 5�� ��7 
 q�) � QR$'"!V2P�QLn �IP(Q/) U V!q
	 {2{�
 � P�$ �2)1P(Q $&�q!iL{���2kso�q �IP(QLZ U _!Q/P�"�+!P(Q0$'" , W U W/$' 2" SU Q/P(" U P(QR 6+*�O" U &j$ . q6c�P�^`_!"!$1^ U ) �hP �  2QLW�g � �fn

v ,e�2k n � { !g � �  � " , Wa$1W [ WfZ S[ Q )OW/Q S 2& [ "!V , &3P(^`_ U "!$ .  � S #W/W/$'"!V#P("�q
{(' '



�������	���� 	���� �	� � ����� � ��� � {(' �
	 { � 
 � Q [!\ P(Q�*e�q M�q�iL{�Q� � ��� �2o q 02��� � ���  �6c���T������ � ���  �I02��� � ���  �6c ;+C 5��S��� � 5���7 
 9 q � " , Wa$|W [ W/PF #Z

z-" U )1� , $ , U "!+9c�P�^`_!"!$1^ U )�M U W/_!P(& U W/$'^ ,  �7$1P("!" U �u"!$1X#P(Q , $1W �9 mZ0cKP(^`_!"* 2)' 2Vm�2q
	 {�kJ
 �w #Z & U "��cFqJL*qOiL{�Q� � o�q :,� 7�� �%5c��  ����������� 7��V�����"� �<: 5 � 
 � �(��������� 7�� q2e�_�q g5q;Wa_!P , $ , (�w"*$1X2P�Q , $1W SU W

)OW [ W/WaV U QRW(q
	 {���
 �w 2QLWaP�"� � q U "!+ )6P()1$'"!V2P�Q�*e�q v q i {� � '#o�q -  ��� U c6� � q �yq &�P($ , _ U [ � W� � Q U �#q
	 {$��
 �w 2QLW , & U "*"� *�q n ��qAi {� � '2o q # 7�� C ���6����5	���6R�@\�:5c � 7�� 7�� ����������5��6�3� �  � 9 �� 7��V�<* ��	 � � 9� �6c

�BU �/# �(�
	  ���  � 9 - 5	���6�3�����	�  �6c-� 7 ���	� � � 5��25��3���d � U c6� � 5��V��� 9 �  �6c6� � q�g v � � �An v , � '}n��6{#q
	 { �J
�L U ^ . ,  2" fe�q U "!+ � q &�q  �-q i {� � '2o q � [ &3P(QR$'^ U ) U " U )1� , $ ,  #Z W/_!Q/P�P�n +*$'&3P(" , $' 2" U )wP�) U , Wa$'^

&jP�& \ Q U "!P7�h$'"*V , q * � *�* W 5��� i.�2o  � � q � ' � [ � � � q
	 {('�
�L S 2Q/V#)� ��qpe�q i {�Q�2k2o�q % � � � � 7��O��� 7  � % ��c6� �  �6c�� �"�����	� 7 
 q & )1+!P(" \  [ QRV� &�$'P�"�q
	 { �J
 *FP [ "!P	 v q U "*+ , [ Q/V�$*�qti {� ' �2o q > 7��6c 	� 5�� 7�� U5��O� ����������5��6��� � 9 ��� > �8�VU� �  �6c�� � ���6�3� q � q , Q U [ "�

* U Q/) , Q [ _!P#q
	 {�J
 � U & U Q�\L*q �fq U "!+ � )' ,R,  ,wq ,-q�i {� � �#o�q ) [!\ ,  #"!$'^ U P�Q/ O+*�O" U &3$'^7^`_ U Q U ^�WaP�Q/$ , Wa$1^ ,  2"9$'"sW/P(QLn

U ^�W/$'"!V%)'$1Z�W/$'"!V , [ QRZ U ^�P , �h$1W/_ , P � U Q U W/P(+4d� �� U Q/ [ "!+ , _ U Q � P(+!V#P ,�� Q/P�+!$'^�WaP�+ \ � U X2 2QLWaP��
) U WRWa$1^(P7&3P�W/_! 6+ q c�P�^`_!"!$1^ U ) �hP �  2QRW� �wz�)6z�c ��gwn '�� � {#q

	 ��K 
 � U , ^`_ . U  ,-q0iL{� �2kso�q)� [ Qwcf_!P� 2Q/$1Py+*P(Q-_ U Q/&3 2"!$ , ^`_ , ^`_s�h$'"!V2P�"!+!P�"�W/Q U V#P("!+!P�" v ) SU ^`_!P \ P($�w"sWaP�Q , ^`_ U )') U " , WaQ S #& [ "!V!q�� � 7����)���6� 7 ���(�BU �/ �  c�	!7 ���� �\�)��� 5 ���"� ���  � � q � � ��[ � � � q
	 � {�
 ��$ � � $ , ^`_�*zTqKiL{�� ' �so q # 7�� � �3� 7�����
�� 7���c�� q�MN #W/ 2Q \*[ ^`_��IP�Q/) U V� )OW [ W/W/V U QLW;q
	 � � 
TMN$')1P�� , . $  &�q M�qAi {�Q� '2o q @B�6�3����R�� 7 � � �\� 7����25 � 0 7 �)���  �  � ��	 '(� � �  � 5���7����\��=B� 7��6c �����

� �(�O��c��%5 � :/�  � 9 5�� ��� 5 � ���_#��  5���7����\�<> 7 � 	� � 5��V���  � � � '(�  � � � 9 	!7���� 5 � ��	�� � 9 ��� ! 5��V� �
C � ����� 9 qIe�_�q g5q!Wa_!P , $ ,  M U ,R, U ^`_ [ , P�W/W , � " , Wa$1W [ WaP  #Z�cKP(^`_!"! #)' 2V#�#q

	 � kJ
TMN$')1)'P�Q� ��q U "!+ �wP(+*V2P � P�W/_� L*qpiL{� � � o�qpzw" U )'V2 2QR$1W/_!& Z  2Q !�"!$|WaPfP()1P(&3P("sW U " U )1� , $ ,  #Z � U QRW/)1�
�hQ/$1" . )'P(+9&3P(& \ Q U "!P , q * � *�* W 5�� Z iL{ � o  � � q�{(' �*{ [ {(' �2k6q

	 � ��
TMN$')1)'P�Q� ��q  �uP(+!V2P � P�Wa_��L*q �&�P($1"!V U QLWaP("  �5q fg U , fe�q U "!+ * U _s� U $  )xq i {� � �#o�q v $'"!$|WaP
P()1P(&3P("sW U " U )1� , $ ,  #Z � U QRWa)|� �hQ/$1" . )'P(+]&jP�& \ Q U "!P , q '(� � �  �O���3��� > � �  � �  �3��� � Z iL{�n kso 
� � q �2k6{�[ �2kQ�6q

	 � ��
TMNQ U ^(P .  �-q  *F$1& �M�q U "!+ MN 6 .  g5q i {�Q� � o�qYcf_!Q/P�P�n +!$'&3P(" , $' 2" U ) �  #WaP�"tW/$ U ) d! }� , \ � U
X2 2QLWa$1^($1W �sn � U "!P�)�&jP�Wa_! O+�q '(� � �  �"���3���  �  7 9 � ��� iL{}o  � � qpk6{�[	� � q



�������	���� 	���� �	� � ����� � ��� � {('J�
	 � �J
TMNQ U ^(P . ��-q eKq7i {� � �2o�q * 02�����O��� ! 5��V� � C � ����� 9 ����� ! ���"� �(��7�5 �  � ��	 � q�e�_�q g5qIW/_!P , $ , 

�7$1Q/V2$1"!$ U e� 2)|�OW/P(^`_!"*$'^�� " , W/$1W [ WaP U "!+ )OW U WaP �w"*$1X2P�Q , $1W �  ,�) U ^ . , \*[ Q/V� �-$'QRV2$'"!$ U q
	 � '�
 �w$1^ . P()  *�qFi {� � '2o q�z W/_!P( #QR�  #Z , U $') n �h$'"*V , q � � 7����)���6� 7 ��� �BU �) �  c�	!7 ���� �\�)��� 5 ���O� �  � 9

� � � �8�%5  � �����3�)���  �6c � �  � � qpk � {�[Ok � �*q
	 � �J
 �w$1^ . P() �*�q U "!+�&� 2_!)1Z U _!QRW�AM�q7iL{��� K o�q > ��� 	/5�� � � ���X �  c ���  c6� q�, $1Q . _ SU [ , P(Q��IP(Q/) U V�

, P(QR)'$1"�q
	 � �J
ye�Q/P ,R,  &�q  �IP�WRWaP�Q/)'$1"!V� &�q pc�P [!.  2) , . �  )xq U "!+ v ) U "!"*P(QR�  ,-q�iL{�Q� � o�q,-  � ��� 7 �:5 � % ��� 7 � ���

7��) ��� �8�%5��\. >B������� 9 # 9 7���7���� q � U & \ QR$'+!V2P��u"!$1X#P(Q , $1W ��eIQRP ,R, q
	 k K 
 � U &j&3P(Q , Wa #QRZ P(Q  v qfi {� � �so q 02��� � ���  �6c���T������ � � �  � 02��� � ���  �6c ; - 7 ���	� � 7��V�:5��3�! 7�� 7��O� # � ��R

� � �(�"� C � ����� 9 � � q � " , W/$1W [ WaP� #Z�� $1V2_sW � P�$'V2_sW )OW/Q [ ^�W [ QRP , U "!+CzwP(QR ,�� U ^(P'��"!V#$'"!P�P(Q/$1"!V�
�7$1P("!" U �u"!$1X#P(Q , $1W �� mZ0cKP(^`_!"* 2)' 2Vm�2q

	 k*{�
 � U &j&3P(Q , Wa #QRZ P(Q  v q�iL{�Q� � o�q % � � � ��7��"��� 7  � � � 7 ���	� T�5  q ��q & )'+!P�" \  [ Q/V%�IP(QR) U V!q
	 k � 
 � U &j&3P(Q , Wa #QRZ P(Q  v qtiL{���Q�so�q 02��� � ���  �6c���T������ � ���  � 02��� � ���  �6c ; a �  � 9 �  c6�  7�� 7��"� # � � � � �(�O�

 � 9 5�� 9 ���3� -  � ��� 7 �)����� � �6c6� � 7��  �3� C � ����� 9 � � q � " , Wa$|W [ W/Pf #Z ��$1V2_sW � P�$'V2_sW�)OWaQ [ ^�W [ Q/P , U "!+
z-P�Q/ , � U ^(P ��"!V2$1"!P(P�Q/$1"!V� �-$'P("*" U �u"!$1X#P(Q , $1W �� #Z0cKP(^`_*"! 2)' #V#�2q

	 k2kJ
 �u O+!+!P�& U "�*g5q iL{��Q�*{}o q v $1"!$1W/P�n P()'P�&jP�"sW U " U )1� , $ ,  mZK�hQR$'" . )1$'"!Vy&jP�& \ Q U "!P , q '(� � �  � 7 �:5�R
� 7����\� 7��I* � � � 7�� 9 -  � ��� 7 �:5 �VC � ����� 9 � i '2o  � � q � �Q�[6k K '6q

	 k���
 )6^`_!)1$'^`_sWa$1"!V�$�yq U "*+ cKQ [ ^ . P(" \ QR 6+6W� �fqhiL{�� � '2o q *,���3� 9 � �25 � 7 
 9 ���� �  c ���  c6���  , U "!+ {
[ "!+ � �) � QR$'"!V#P(QLn �IP(QR) U V%,�P(Q/)1$'" � �wP($1+!P() \ P�Q/V � �wP����  2Q . �����P($1W/Py"*P [!\ P U Q \ P�$1W/P�WaP z [ d U V2Pmq

	 k ��
 )6^`_!"!P�$'+!P�Q� &�q7i {� ' �2o�q C 5��S��� � 5���7 �)����� C � �S��� 9 � � 9 ���]> � �VU� �  �6c�� � ����� 5�� 7 
 q-�-$'P���P(V 
, Q U [ " , ^`_s��P($1V!q

	 k �J
 )6^`_! O �  �yq  , P ,R, P(QLW� �yq U "!+5c U P�"!�(P�Q� �Iq6i {�Q� �so q & "�Wa_!P�P() U , W/$'^I&jP�& \ Q U "!P $'" U �  mWaP("sW/$ U )
d� �� q�� �(�"�����25���7����25 � W �  � �25 � ����� -  � ��� 7 �:5 �6C � ����� 9 �*7��!# �6c87��V����� 7��6cb^ � i � o  � � q � '6{�[ � �*{2q

	 k '�
�c U P("!��P(Q� ��q i {�Q� '2o q > �8�  
��  � 9 � �25 � 7 �)����� C � 9 � ��� 7����  �6c  � 9 � � 5���7 �)�����<:/���3�����	�  �6c �����
>B��c6� � 
 ���\� � �  
�� 7����V� � q0e�_�q g5q!W/_!P , $ , �c �hn ,�P(Q/)1$'"�q

	 k �J
�&  O O+� &�q  ,  ,/, U .  M�q U "!+ � $'P(" . $1P��h$1^(�  & q�iL{� � K o�q%z-" U ) � _ U &3 6+!$ !�^ U Wa$' #"� mZ �wP��An
& U Q . � , &jP�Wa_! O+�q � �(�O��� �25���7����25 � W �  ���25 � ����� -  � ��� 7 �:5 �&C � �S��� 9 � 7�� # �6c87��V����� 7��6c �  
� � q�{$��� � [ {$��� �*q



�������	���� 	���� �	� � ����� � ��� � { � K

	 kQ�J
�& [  �-q iL{� ' �so�q �u 2"!)'$1"!P U QI�hQR$'" . )1$'"!Vy #Z�"! 2"*)'$'"*P U Q &jP�& \ Q U "!P ,  #Z�QRP�X2 #) [ W/$' 2"�q W �  � �25 � ���
* � � � 7�� 9$C ����� 5�� 7 ���_^   � � q �mk2k [ �#k �*q



� � 
 � 
 � � 	 � �

� ��� ���"�#�� � ����� � � ��'#
�
	�� � �u$ .  #) U [ ,hv QR$'P(+*)
 ����!$*)' ����	 ')!�� � �6qpM U $�{� � �
 ����!$*)' � � *)' &�$1P("��zw) , P�Q/V2Q [ "!+
� '�	�	 ' ��� �!/* % �+*�������	�� ' S , WaP�Q/Q/P�$'^`_!$ , ^`_
� ��')�+*�" e�Q/$ , ^�$')') U v Q/$1P(+!)Ii V2P \ q �w 2)1&jP , o *g7Q(q � [ $1+! v QR$'P�+!)
,�	�� #&��# �	"�� '�	("�� ��P \ P(" , V2P�&jP�$'" , ^`_ U Z�Ww&j$|Whg7Q(q v U Q U _ v U , P�)'$�6����P($ *F$'"!+*P(Q

� <������ �;:4<�#>=

��� �\^�� ��� �I 2) . , ^`_ [ )'P $1"/&�$1P(" [ "!+�, U + �w mZ V U , W/P($1"
��� ��� �!�MY �uP [ , � Q U ^`_*)'$'^`_*P , � �O&j" U , $ [ & $1"�)OW;q L# 2_ U "*"N$lq e�V!q
��� �2Y � �#" )OW [ +!$ [ & +!P , U )')'V#P(&3P($'"*P("8M U , ^`_!$'"*P(" \ U [ , U "8+!P(Q

cKP(^`_!"*$ , ^`_*P(" �w"*$1X2P�Q , $1W SU W &�$'P("
���#� ��� g7 . W/ 2Q U W ,/, W [ +!$ [ & U "9+!P�Qhc�P�^`_!"!$ , ^`_!P(" �u"!$1X#P(Q , $1W SU W &�$'P�"

$ ���I<&% � �������(' �)� :��-=�� #>=
��� �2Y � �#" +!$|X2P�Q , P v P(QR$ U ) � Q U . W/$ . U
���#��� � �#" e�Q SU , P("*�(+!$1P(" , W \ P($'& , [ "!+*P , _*P(P(Q
���#�*" � �  Z QRP($'P�QuMN$1W U Q \ P($|WaP�Qf+!P(Q )6$1P(&3P(" , n�) � e0n �IP(Q . P�_!Q , WaP(^`_*"!$ . $1"/&�$1P("
���#�� � � � zw" , W/P()') [ "!V \ P($ )6$1P(&3P(" , n�) � e0n �IP(Q . P�_!Q , WaP(^`_*"!$ . $'" &�$1P("
���#� ��� � Z2Z � �u"!$1X#P(Q , $1W SU W , U ,/, $ , W/P("sW U & � " , Wa$1W [ WfZ S[ Q ��P($1^`_tW \ U [8[ "!+ v ) [ V2�(P [ V \ U [

+!P�Qhc�P�^`_!"!$ , ^`_!P(" �u"!$1X#P(Q , $1W SU W &�$'P�"
���	#�',+ !$% !$� ' � ZMZ � $1& , P�Q/P($1^`_N" [ &3P(QR$ , ^`_!P(Q )6$'& [ ) U W/$' 2" , P�) \ , W SU "!+*$'V�W SU W/$'V




