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�Iùâ��
>z�qstße/èfpfb�qßwâehz 3m�
�Iù�û�� b\ehn�o'gârxqsr¢�����>qsr�n jÙektMqßc�r�z�ehz��¬w�zh� } �;w~�hr�wâz��hr��>qßwy� } qßwye�z ekj¾wâz�qsrutdz } g×�NæIw�z } t��
bdc'w~qsr�b�qßp�tßr } zfèµb\ehn�o�eh�;w~qßwâehz 3m�
�Iù�ý,�Õwân�wyq } qßwye�zf� } zfè } bxbxp�t } b��§ekj�qßc�r7�>����qsr�n 3�#
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3�ùâ��
>z�qstße/èfpfb�qßwâehz �h�
3�ù�û��M�Nr�ehj } b\e�n�o#p/qsrut��kr�z�r�t } q;r{è o'c } z�qsehn qse�qsr��>q��>�/�>qsr�n �h�
Ï{ÂÐÝ{Â ü )@£N�¼£N¬�d ¬���¼�V����±�«¼ ���¡¦���\£N¨TÂmÂÆÂmÂÆÂÆÂmÂÆÂ¾ÂmÂÆÂmÂÆÂÆÂmÂÆÂmÂÆÂÆÂÆÂÆÂÆÂmÂÆÂmÂÆÂÆÂ9���Ï{ÂÐÝ{ÂÐÝÛñ�£N´>¥sÓ\£N³�����V���x °£N°�����/¨³ °°«�´� ¬«�³£�ÂmÂÆÂÆÂmÂÆÂ¾ÂmÂÆÂmÂÆÂÆÂmÂÆÂmÂÆÂÆÂÆÂÆÂÆÂmÂÆÂmÂÆÂÆÂ ü Í ü

3�ù�ý�lÅgâw�zfwâb } gXq;t�w } gÕp'zfè�r�tsq } æhr�z } q��Dèfèfr�zÃ�ftßeIekæhr"�½�¦c�eh�No'wyq } g���l } n2�'tdwâèf�kr �U`hû
Ï{Â��¼Â ü ëi¥�����£>´> °��¥\�D¥�®'���{®y¬��³£N»M��¡����\£>¨Þ¥\�v±�¯�¥� °¥\�\¬��±�¯���´×äª��¡ ÂÆÂmÂÆÂÆÂÆÂÆÂÆÂmÂÆÂmÂÆÂÆÂ ü Í��Ï{Â��¼ÂÐÝÛé9���\�� °��¨°�� ¬��¥\�*���¼»�����������¡�£>�x É¥�®'��¡����\£N¨ Â¾ÂmÂÆÂmÂÆÂÆÂmÂÆÂmÂÆÂÆÂÆÂÆÂÆÂmÂÆÂmÂÆÂÆÂ ü Í��Ï{Â��¼Â��©ñ�£N¨³«��� °¨ìÂÆÂÆÂmÂÆÂmÂÆÂ¾ÂmÂÆÂÆÂmÂÆÂmÂÆÂÆÂmÂÆÂ¾ÂmÂÆÂmÂÆÂÆÂmÂÆÂmÂÆÂÆÂÆÂÆÂÆÂmÂÆÂmÂÆÂÆÂ ü Í.�
Ï{Â��¼Â��©Ä×�ª���½¸{¨³��¨ ÂÆÂmÂÆÂmÂÆÂ¾ÂmÂÆÂÆÂmÂÆÂmÂÆÂÆÂmÂÆÂ¾ÂmÂÆÂmÂÆÂÆÂmÂÆÂmÂÆÂÆÂÆÂÆÂÆÂmÂÆÂmÂÆÂÆÂ ü Í.�
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�¼ÂÐÝ{Â ü ï «�¡�¡���È¸7ÂÆÂmÂÆÂmÂÆÂ¾ÂmÂÆÂÆÂmÂÆÂmÂÆÂÆÂmÂÆÂ¾ÂmÂÆÂmÂÆÂÆÂmÂÆÂmÂÆÂÆÂÆÂÆÂÆÂmÂÆÂmÂÆÂÆÂ ü Í��
�¼ÂÐÝ{ÂÐÝÛê�Ó�����«ª�� ¬��¥\��ÂmÂÆÂmÂÆÂ¾ÂmÂÆÂÆÂmÂÆÂmÂÆÂÆÂmÂÆÂ¾ÂmÂÆÂmÂÆÂÆÂmÂÆÂmÂÆÂÆÂÆÂÆÂÆÂmÂÆÂmÂÆÂÆÂ ü\ü Í
�¼ÂÐÝ{Â��ãëi³�� °��´N��¨°¡V¨ ÂmÂÆÂmÂÆÂ¾ÂmÂÆÂÆÂmÂÆÂmÂÆÂÆÂmÂÆÂ¾ÂmÂÆÂmÂÆÂÆÂmÂÆÂmÂÆÂÆÂÆÂÆÂÆÂmÂÆÂmÂÆÂÆÂ ü\ü\ü

�Iù�ý | p�tsqßcfrut¦çÅektdæ �k�k�
�¼Â��¼Â ü ê#å{±h£N°��¡�£>�x º���IÓ�£N°�½äª´;�d ¬��¥��v¥�®#¡V£;��¨³«�°£>»�¨³¶u���v±ª��¬��¡�£� ¬£N³¨mÂÆÂÆÂÆÂÆÂÆÂmÂÆÂmÂÆÂÆÂ ü\ü\ü
�¼Â��¼ÂÐÝÛê#å� ¬£>��¨°��¥\�Z¥�®F °¯�£�¨È¸�¨³ ¬£>¡  °¥ °£>´N¥sÓ\£>� ¬¯�£���¡V¥\«��x �¥�®K£N±���»�£N³¡¦���¾¡V£N���������

¹��½ ¬¯����M°£N����¥\��¨Þ¹�¯¼£N°£Æ»�£>°¡����I¡V£N�¤�������*£�å{��¨³ °¨µÂmÂÆÂÆÂmÂÆÂmÂÆÂÆÂÆÂÆÂÆÂmÂÆÂmÂÆÂÆÂ ü\ü Ý
�¼Â��¼Â��ãëi��������´;����£�å{±���¥\�� ¬�� ¬��¥\�*¥�®'¡�¥�»�£>�I±ª��°��¡�£� ¬£>°¨ ÂÆÂmÂÆÂÆÂmÂÆÂmÂÆÂÆÂÆÂÆÂÆÂmÂÆÂmÂÆÂÆÂ ü\ü Ý

�{Â��¼Â��¼Â ü é9�¤���\��¥\¨È ¬��´×¨³¸�¨³ °£N¡V¨1ÂÆÂmÂÆÂÆÂmÂÆÂ¾ÂmÂÆÂmÂÆÂÆÂmÂÆÂmÂÆÂÆÂÆÂÆÂÆÂmÂÆÂmÂÆÂÆÂ ü\ü Ý
�¼Â��¼Â��¼Â ü Â ü�� �� ¬£>¬���Ã»�£N¡���°´N�� ¬��¥\� Â¾ÂmÂÆÂmÂÆÂÆÂmÂÆÂmÂÆÂÆÂÆÂÆÂÆÂmÂÆÂmÂÆÂÆÂ ü\ü Ý
�¼Â��¼Â��¼Â ü Â Ý Ä]¨È¸�¡�¡V£> °³¸ ÂmÂÆÂÆÂmÂÆÂ¾ÂmÂÆÂmÂÆÂÆÂmÂÆÂmÂÆÂÆÂÆÂÆÂÆÂmÂÆÂmÂÆÂÆÂ ü\ü �
�¼Â��¼Â��¼Â ü Â��Qé9£N¨³´N£>�u ×¥�®#�� Ë¸�±���´N���I¡V£N������¥�´>¸u ¬£>¨G���x ¬¥F ¬¯¼£Æ»¼£N°¡V��¨KÂÆÂmÂÆÂÆÂ ü\ü �
�¼Â��¼Â��¼Â ü Â�� ñ�£N�\³£N¨°¨³��¥\�v���¼»väª¿¼°¥\¨³��¨ÆÂmÂÆÂmÂÆÂÆÂmÂÆÂmÂÆÂÆÂÆÂÆÂÆÂmÂÆÂmÂÆÂÆÂ ü\ü �
�¼Â��¼Â��¼Â ü Â&� ÖË¨°¥��¤�� °��¥\�*¥�®#®y£;�d ¬«�³£N¨�¥\¿�¨³£N³Ó�£N»7»¼«�°������¨°«�È®â��´N£Æ¡V��´N³¥\¨°´>¥\±x¸ ü\ü �
�¼Â��¼Â��¼Â ü Â�ZÖË�x ¬£>°±�³£> º�d ¬��¥��v¥�®#¡V£;��¨³«�°£>»�±���¬��¡V£> °£N³¨G¿x¸v��´N��������´N����� ÂÆÂ ü\ü �
�¼Â��¼Â��¼Â ü Â Ï ] ¨³£9¥�®�¡V£;��¨³«�°£>»D±ª��°��¡�£� ¬£>°¨Ì¹��½ ¬¯����D���D��«¼ ¬¥\¡��� °£N»¦»¼�¤����À

��¥\¨³��¨É¨È¸{¨È ¬£>¡ ÂÆÂÆÂmÂÆÂ¾ÂmÂÆÂmÂÆÂÆÂmÂÆÂmÂÆÂÆÂÆÂÆÂÆÂmÂÆÂmÂÆÂÆÂ ü\ü �
�{Â��¼Â��¼ÂÐÝ ��£>»���´N���/°£>¨°£;��°´º¯ ÂmÂÆÂmÂÆÂÆÂmÂÆÂ¾ÂmÂÆÂmÂÆÂÆÂmÂÆÂmÂÆÂÆÂÆÂÆÂÆÂmÂÆÂmÂÆÂÆÂ ü\ü 

�¼Â��¼Â��¼Â Ý�Â ü é]¸�¨°±�����¨³ °��´@�ª��£>Ó�� ÂmÂÆÂ¾ÂmÂÆÂmÂÆÂÆÂmÂÆÂmÂÆÂÆÂÆÂÆÂÆÂmÂÆÂmÂÆÂÆÂ ü\ü 
�¼Â��¼Â��¼Â Ý�Â Ý � £N�x ¬���\¥K¡¦���������ª� ÂmÂÆÂ¾ÂmÂÆÂmÂÆÂÆÂmÂÆÂmÂÆÂÆÂÆÂÆÂÆÂmÂÆÂmÂÆÂÆÂ ü\ü 
�¼Â��¼Â��¼Â Ý�Â��Qí'¥�³ É¹����¼£Æ¨È º������¨ ÂmÂÆÂ¾ÂmÂÆÂmÂÆÂÆÂmÂÆÂmÂÆÂÆÂÆÂÆÂÆÂmÂÆÂmÂÆÂÆÂ ü\ü 
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3 `2`�6@O2?2:8� ô öÆLZ�D:;O|�k= AM?76@Hì6@WXW�AVW�CFO7CÅH>)v8�:;8 õ��¡�
ë]Â ü ê�°³¥\É���W¢¤£w¥§¦�¨%©«ª�¬*h®d¯d°�±�²8³ÅÂmÂÆÂÆÂmÂÆÂmÂÆÂÆÂmÂÆÂ¾ÂmÂÆÂmÂÆÂÆÂmÂÆÂmÂÆÂÆÂÆÂÆÂÆÂmÂÆÂmÂÆÂÆÂ ü Ý�Íë]ÂÐÝÅê�°³¥\É���|´Pª�Ý.µ�£x¥�¦�¶h©Þ����»¸·>ª Ý@¹F£x¥-© ÂÆÂÆÂmÂÆÂ¾ÂmÂÆÂmÂÆÂÆÂmÂÆÂmÂÆÂÆÂÆÂÆÂÆÂmÂÆÂmÂÆÂÆÂ ü Ý�Íë]ÂÐÝ{Â ü ê�³°¥\����Wµ�£x¥�¦�¶h© ÂÆÂ¾ÂmÂÆÂÆÂmÂÆÂmÂÆÂÆÂmÂÆÂ¾ÂmÂÆÂmÂÆÂÆÂmÂÆÂmÂÆÂÆÂÆÂÆÂÆÂmÂÆÂmÂÆÂÆÂ ü Ý�Í
ë]ÂÐÝ{Â ÝFê�³°¥\����Z¹�£x¥-©MÂÆÂmÂÆÂ¾ÂmÂÆÂÆÂmÂÆÂmÂÆÂÆÂmÂÆÂ¾ÂmÂÆÂmÂÆÂÆÂmÂÆÂmÂÆÂÆÂÆÂÆÂÆÂmÂÆÂmÂÆÂÆÂ ü Ý üë]ÂÐÝ{Â��FÒf¥� ¬���/£N³°¥\É���¸´M����»|·ìÂÆÂÆÂmÂÆÂmÂÆÂÆÂmÂÆÂ¾ÂmÂÆÂmÂÆÂÆÂmÂÆÂmÂÆÂÆÂÆÂÆÂÆÂmÂÆÂmÂÆÂÆÂ ü Ý üë]Â��Fê�°³¥\É���Wº�����»Z» ÂÆÂmÂÆÂ¾ÂmÂÆÂÆÂmÂÆÂmÂÆÂÆÂmÂÆÂ¾ÂmÂÆÂmÂÆÂÆÂmÂÆÂmÂÆÂÆÂÆÂÆÂÆÂmÂÆÂmÂÆÂÆÂ ü Ý\Ý
ë]Â��¼Â ü ê�³°¥\����Wº ÂmÂÆÂmÂÆÂ¾ÂmÂÆÂÆÂmÂÆÂmÂÆÂÆÂmÂÆÂ¾ÂmÂÆÂmÂÆÂÆÂmÂÆÂmÂÆÂÆÂÆÂÆÂÆÂmÂÆÂmÂÆÂÆÂ ü Ý\Ýë]Â��¼Â ÝFê�³°¥\����Z» ÂmÂÆÂmÂÆÂ¾ÂmÂÆÂÆÂmÂÆÂmÂÆÂÆÂmÂÆÂ¾ÂmÂÆÂmÂÆÂÆÂmÂÆÂmÂÆÂÆÂÆÂÆÂÆÂmÂÆÂmÂÆÂÆÂ ü Ý\Ý

ë]Â���ê�°³¥\É���WV{£g»�¦<º�¦�¨%©Ì����»sY¼£g»�¦<º�¦<¨h©
ÂmÂÆÂÆÂmÂÆÂ¾ÂmÂÆÂmÂÆÂÆÂmÂÆÂmÂÆÂÆÂÆÂÆÂÆÂmÂÆÂmÂÆÂÆÂ ü Ý.�ë]Â���Â ü ê�³°¥\����sY¼£g»�¦<º�¦�¨%© ÂmÂÆÂÆÂmÂÆÂmÂÆÂÆÂmÂÆÂ¾ÂmÂÆÂmÂÆÂÆÂmÂÆÂmÂÆÂÆÂÆÂÆÂÆÂmÂÆÂmÂÆÂÆÂ ü Ý.�ë]Â���Â ÝFê�³°¥\����WV{£½»�¦�º�¦<¨h© ÂmÂÆÂÆÂmÂÆÂmÂÆÂÆÂmÂÆÂ¾ÂmÂÆÂmÂÆÂÆÂmÂÆÂmÂÆÂÆÂÆÂÆÂÆÂmÂÆÂmÂÆÂÆÂ ü Ý*�
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Line of constant papillary

dermis thickness

Primary 1 (600-800 nm)

Primary 2 (800-1000 nm)
Increasing epidermal melanin
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Simplified surface of normal skin colouration

C1 and C2 show the path of colouration
associated with an increasing depth of dermal
melanin penetration where the concentration
C2 > C1
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Concentration of dermal melanin
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ËVÌ^ÍTÎXÏ�Í,ÐÒÑ[Ó.Ô�Õ¢Î(ÖØ×ØÙ�Ú�ÛÝÜAÛÝÞÒÍ.Ïàß�áãâ^Ñ[Ô�äDÕ^ßDÛÝÑ[Û�ßåá5Ï>Í.æ[Ô�Õ^ßDÏ�ÔXÑçÛ)ÛÒÌ^ß�èTÕ�èTÑ�Þ�ÌéÞÒÌ^ÍFÔ�Ó.Ó,ßDÏ�ê^Ô�ÕëÜìÑçÕ^äÕ^ßåÞ�Í.ÛTâ^ÑçÛÝÞÒÐÒÑ[ídîdÞ�Í,â~ÔcÞFÞÒÌ^Í�ï�Þ�Ì�ðÁßDÐÒæçâ~×ñßDÕdáòÍ.ÐÝÍ.Õ^Ó,Í+ßåá)ó~Í,æaÔ�ÕdßDÏôÔ�õ÷öTÍ.Í,ø�Íôù�ú�úëûcügý
þ ÿ � ÿ��������
	����� ý²Î¯æ[Í,ÛÒÑ[ß�Õ Ñ[ÛôÔ�ÛÝÜAÏ>Ï�Í Þ�ÐÝÑ[Ó�Ñçá�ßDê^ê4ßDÛÝÑçÞ�Í~ÛÒÍ,äDÏ�Í,ÕëÞ�Û ß�á�ÞÒÌ^Í æçÍ.ÛÒÑçßDÕ Ô�ÐÝÍÔåê^ê^ÐÒÍ,Ó.Ñ[Ô�í^æçÜôâ^Ñ��ãÍ.ÐÝÍ.ÕëÞCý
þ�� � ��������	�� ý)ËVÌ^Í�íãßDÐÝâ^Í.ÐTß�áÇÔ¶Ï�Í,æaÔ�Õ^ß�ÏôÔ:ÑçÛVî^ÛÒî^Ô�æ[æ�Ü Ñ[ÐÝÐÒÍ,äDî^æaÔåÐ��dÐÝÍ.ÛÝÍ.Ïéí^æçÑ[Õ^ä¶Ô¶Ó.ßDÔ�ÛÝÞÒæ[Ñ[ÕdÍèTÑ�Þ�Ì í^Ô�ÜAÛ�Ô�Õdâ ê^ÐÒß�Ï�ßDÕëÞÒßDÐÒÑçÍ.Û(ÔåÐÒßDî^Õdâ�Þ�Ì^Í:Í.â^äDÍåý�Î æçæ3ßDÐXê Ô�Ð%Þ(ß�áNÔôí4ßDÐÝâ^Í.Ð(ÑçÛ ß�á ÞÒÍ.Õ�èHÍ.æçæâdÍ�� Õ^Í,â��ÇÑçÕ·Ó.ßDÕëÞ�ÐÒÔ�ÛÝÞ Þ�ß�ÞÒÌ^Í¶âdÜAÛÒê^æ[Ô�ÛÝÞÒÑ[Ó¶Õ Ô�Í øìîdÛ��3èTÌdÍ.ÐÒÍ¶Þ�ÌdÍ�í4ßDÐÒâdÍ.Ð�Ñ[Û�ß�á ÞÒÍ.ÕuÑ[æçæ��#âdÍ�� Õ^Í,âÔåÕ^â�áKÔåâ^Í.ÛTÑ[ÕëÞÒß¶ÞÒÌ^Í�í Ô�Ó � äDÐÝßDî^Õ^â�ß�á!Þ�Ì^Í�ÛÒîdÐÒÐÒß�î^Õ^â^ÑçÕ^ä>ÞÒÑ[ÛÝÛÒî^Í,Û.ý
þ"! � !#��$%��&'� ý)(NÔ�ÐÒÑçÍ.äëÔåÞÒÑ[ßDÕ�ÑçÕ·Ó.ßDæçßDî^Ð�Ñ[Û Ô�ÕuÑ[Ï>ê4ßDÐÝÞ�Ô�ÕëÞ(áòÍCÔåÞÒî^ÐÒÍåý�Î¥Õ ÔåÐÒÐÒß�èàÐÝÍ.âuÌ Ô�æçß�ÑçÛÛÝßDÏ>Í,Þ�ÑçÏ�Í,ÛTÛÒÍ.Í,Õ�Ô�ÐÝßDî^Õ^â�Þ�Ì^Í Í.âdäDÍ:ß�á�Ô>Ï>Í.æ[Ô�Õ^ßDÏ�Ôdý+*0ÞXÑ[ÛTÑ[Ï>êãß�ÐÝÞ7ÔåÕ ÞVÞÒß�ÐÝÍ.Ï>Í.Ïéí4Í.ÐTÞ�Ì^ÔåÞÔåÏ�Í,æaÔ�Õ^ßåÞ�Ñ[ÓXÏ�Í,æaÔ�ÕdßDÏôÔ èTÑ[æ[æãÌ ÔCøDÍ æ[Ñ�ÞÒÞ�æçÍ ßDÐTÕ^ß¶â^ÑçÛÝÞÒÑ[Õ^äDîdÑ[ÛÒÌdÑ[Õ^äéÓ,ßDæ[ß�î^Ð.ý
þ�, � ,.-0/1�
	��2	�� ý43Aî^êãÍ,Ð�� Ó,ÑaÔ�æVÛÝê^ÐÒÍ.Ô�â^ÑçÕ^äÁÏ>Í.æ[Ô�Õ^ßDÏ�Ô�Û¶Ô�ÐÝÍ�ß�á Þ�Í,Õ�äDÐÝÍCÔåÞÒÍ.Ð¢Þ�Ì^Ô�Õ45åÏ�Ï Ñ[ÕâdÑaÔ�Ï>Í,ÞÒÍ.Ð:èTÌ^Í,Õ6�^ÐÒÛÝÞ¶âdÑaÔ�äDÕdßDÛÒÍ,â���í^îdÞ¶ÑçÞéÑ[Ûéê4ßDÛÒÛÝÑ[í^æçÍôÞ�ß�âdÑaÔ�äDÕdßDÛÒÍ�ÛÝÏôÔ�æçæ[Í,Ð+Ï>Í.æ[Ô�Õ^ßDÏ�Ô�Û��ê^Ô�ÐÝÞÒÑ[Ó.îdæaÔ�Ð+Õ^ßìâdî^æaÔ�Ð¢æçÍ.ÛÝÑ[ßDÕ^Û��)èTÌ^Ñ[Ó7Ì�Ô�ê^ê4ÍCÔ�Ð¢Õdß�Þ¶ßDÕ^æ�ÜZÔ�Û¢ÛÝÏôÔ�æçæñâ ÔåÐ7��Õ^ßAâ^î^æçÍ.Û¢í^îìÞ¶ÓCÔ�ÕÔåæ[ÛÒß¶í4Í�ÐÒÍ,â^â^Ñ[ÛÝÌ~ÑçÕ�Ô�Ï�Í,æaÔ�Õdß�Þ�ÑçÓXáòßDÐÝÏ�Û,ý
þ�8 � 8#$%	�9�/1�-:��; ýÇð ÌdÑ[æ[Í Ú èñÔ�ÛVÑçÕ^ÑçÞÒÑaÔ�æçæçÜéâdÍ.ÛÒÑçäDÕ^Í,â�ÞÒß¢Ñ[Õ^âdÑ[ÓCÔcÞ�Í Í,æ[Í ø�ÔcÞ�Ñ[ß�Õ��ìÑ�ÞØÑçÛñÑ[Ï>ê4ßDÐÝÞ�Ô�ÕëÞÞÒßÁâdÑaÔ�äDÕdßDÛÒÍ�Ï>Í.æaÔåÕ^ßDÏ�Ô�èTÌdÑ[æ[Í�Ñ�Þ>Ñ[Û�<�ÔåÞ�ßDÐ¢èTÑçÞÒÌ�Ï�Ô�ÐÒä�Ñ[Õ Ô�æñÍ.æ[Í øåÔåÞ�ÑçßDÕ�ýBÎØÞ�ÞÒÌ ÔåÞ>ÛÝÞ�Ô�äDÍÞÒÌ^Í·æ[Í,ÛÒÑ[ß�Õ Ñ[Û�Ï�ß�ÐÒÍ æçÑ%��Í,æçÜ�Þ�ß íãÍ·Ó,î^Ð�Ô�ídæ[Í�ýàËVÌ î^Û~Ú�ÛÝÌ^ßDî^æçâ ÐÝÍ.Ï>Ñ[Õ^â ÞÒÌ^Í·Ó.æ[ÑçÕ^Ñ[Ó,ÑaÔ�Õ�Þ�ßÍ�=dÔ�Ï�ÑçÕ^ÍHÞÒÌ^Íñê^ÔåÞ�ÑçÍ.ÕëÞ?> Û�ß�ÞÒÌ^Í.Ð3ê^Ñ[äDÏ>Í.ÕëÞÒÍ.âéæçÍ.ÛÒÑçßDÕ^Û,ý3Î Ï>Í.æ[Ô�Õ^ßDÏ�ÔVÑ[Û3î^ÛÒî Ôåæ[æçÜ�âdÑ��ãÍ.ÐÒÍ,ÕëÞ�áòÐÒßDÏÞÒÌ^Í¶ê ÔåÞÒÑ[Í.ÕëÞÒÛ�>�ß�ÞÒÌ^Í.Ð�Ï>ßDæ[Í,Û.ý¢Ú@=dÔ�Ï>Ñ[Õ ÔåÞÒÑ[ßDÕ�ßåáñß�ÞÒÌ^Í.Ð�æçÍ.ÛÝÑ[ßDÕ^Û(áòß�Ð�Ó.ßDÏ>ê Ô�ÐÝÑ[ÛÒß�ÕuÑçÛ(Þ�Ì î^Û+Ô�ÕÑçÏ�ê4ßDÐ%Þ7Ô�ÕëÞ(âdÑaÔ�äDÕdßDÛÝÞÒÑ[ÓéÌ^Í,æ[ê�ý�3ìî^Ó7ÌuÍ�=dÔ�Ï>Ñ[Õ ÔåÞÒÑ[ßDÕdÛ(ßìÓ,ÓCÔ�ÛÝÑ[ßDÕ^Ô�æ[æ�Ü~âdÍ,Þ�Í,Ó,Þ+Ô�Õ·î^Õ^ÛÝî^ÛÒê4Í.Ó Þ�Í,âÛÝÍ.Ó,ßDÕ^â�êdÐÒÑ[Ï�Ô�Ð%ÜôÏ>Í.æ[Ô�Õ^ßDÏ�Ôdý
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ËVÌ^ÍHäDÍ.ÕdÍ.Ð�ÔåæìÍ�VAî^ÔåÞ�ÑçßDÕ:â^Í,ÛÒÓ,ÐÒÑ[ídÑ[Õ^äTÞ�Ì^ÍHê^ÐÒß�ê Ô�äëÔåÞÒÑ[ßDÕ�ß�á^Ð�Ô�Õ^âdßDÏ²Í.ÐÝÐÒßDÐÝÛÇÑ[Õ+ÔFáòîdÕ^Ó,ÞÒÑ[ßDÕXW>ÐÒÍ,ÛÒî^æ�Þ�ÑçÕ^äÑçÕ�ÞÒÌ^Í�Þ�ß�Þ�Ô�æ�Í,ÐÒÐÒß�ÐZY[W�áòÐÝßDÏ\� Õ^ß�èTÕ~Ï�Í.Ô�ÛÒî^ÐÝÍ.Ï>Í.ÕëÞFÍ.ÐÝÐÒßDÐÝÛ]Y_^!ÑçÛ õa`�ÜDß�Õ^Û+ùCúDúdù.üb
Y�c�W¸¾ de ^gfih#j�k Wkml ^on

c Y�c^qp r × ý�ùms
Ë!ßTÓCÔ�æçÓ.î^æ[ÔåÞ�Í�ÞÒÌ^Í)Í.ÐÝÐÒßDÐ!Ô�ÛÝÛÒßAÓ.ÑaÔcÞ�Í.â�èTÑ�Þ�Ì^ÑçÕ(Þ�Ì^Í�Û7� ÑçÕ'�#Ï>ßìâdÍ.æåÞÒÌ^Í.ÐÝÍ,áòßDÐÝÍ�ÐÒÍ�V î^ÑçÐÒÍ,Û�ÞÒÌ^Ñ[Û�ÞÒßTíãÍNÔ�ê^êdæ[Ñ[Í,âÞÒß>Í�V î ÔåÞ�ÑçßDÕ^ÛTï^ýutdùv�^ïdýwtqx¢Ô�Õdâ~ï^ýutvtdý
y{z}| ~��+�������?� ���m��������� ��� x���� r� s
*0á�� r:� � ��s`¾���� c2�2 +¡£¢�¤ ÑçÞVÞÒÌ^Í.ÐÝÍ,áòßDÐÝÍ�áòßDæ[æçß èTÛHÞ�Ì ÔåÞ

k �k � ¾ � x1��� � c2�¥  r × ýwxvs
Ô�Õdâ

k �k � ¾ � x���� � c2�2  r × ýutqs
æçÍCÔ�â^ÑçÕ^äéÞ�ß¢ÞÒÌ^Í�Í.ÐÒÐÝßDÐ��¦Y c �'� í4Í.ÑçÕ^ä¶äDÑçø�Í.Õ�í Ü

Y c �t¾ j k �k � n c Y c �¨§ j k �k � n
c Y c � p r × ý ï�s

y{z�© ~��+�������?� ª«� ¬+6�m�®�_¯°��±²�´³ µ¶� ¬@·¸�m���
¹»º2¼½º¿¾ ÀÂÁ¦Á¦Ã�Á�Ä¿Å{ÆÈÇ�ÉËÊ�ÌÎÍ
ÎXÛ�âdÑ[ÛÒÓ,î^ÛÒÛÝÍ.â�Ñ[Õ ÛÒÍ,Ó,ÞÒÑ[ßDÕ ï^ýutdýwxìý£xÁÞÒÌ^ÍÏ� Õ Ôåæ(ø�Ôåæ[î^Í ßåáXÐ r:� �oÑ s�ÓCÔåÕ�í4Í�Ó.ß�Õ^ÛÒÑçâ^Í.ÐÝÍ.â Þ�ß íãÍ ÞÒÌ^ÍÓ,ßDÏéí^ÑçÕ ÔåÞ�ÑçßDÕ ß�á�ÞÒÌ^Í·Ô�í^ÛÝßDÐÒêdÞÒÑ[ßDÕ Ó,ßìÍ�Ò>Ó.Ñ[Í,ÕëÞ�Û�áòßDÐ -Ó;Ô9}-Ó��o� â^Í.ÐÝÏ�ÑçÛ�Ô�Õ^â áòßDÐôÞÒÌ^Í·í^æ[ßAßAâ íãß�ÐÒÕê^ÑçäDÏ>Í.ÕëÞ�ÛVÑçÕ�ÞÒÌ^Í�áòßDÐÒÏ ÐÖÕ8¾�Ð[×�§6Ð[^£Ø r × ýwÙvs
èTÌ^Í,ÐÒÍ�Ð[Õ�ÑçÛ)Þ�Ì^ÍTÞ�ß�Þ�Ô�æ4Ô�í^ÛÝßDÐÒêdÞÒÑ[ßDÕÚ�'Ð[×ÇÑçÛ)Þ�Ì^Í Ô�í^ÛÒß�ÐÒêdÞÒÑ[ßDÕ>ß�á�ídæ[ßAßìâ>íãß�ÐÒÕ>ê^Ñ[äDÏ>Í.ÕëÞÒÛñÔ�ÕdâÛÐÖ^£ØTÐÒÍ,ê'�ÐÝÍ.ÛÒÍ,ÕëÞ�ÛTÞ�Ì^Í�Ô�ídÛÒßDÐÝêdÞ�ÑçßDÕ�ß�á -Ó;Â9}-Ó�0� � ê Ô�êdÑ[æ[æ[Ô�ÐÝÜ>â^Í,ÐÒÏ>Ñ[Û,ý�ÐÜ× �dÌ^ß�èñÍ øDÍ.Ð���Ñ[ÛñáòßDÐÝÏ�Í,â�íëÜ�Ó.ßDÕdÛÒÑ[âdÍ.ÐÒÑçÕ^äÞÒÌ^Í Ô�Ï�ß�î^ÕëÞ�ÛTß�á3ß}=AÜAÌ Ô�Í,Ï�ß�äDæ[ßDídÑ[Õ��ìÐÒÍ.âdî^Ó.Í,â�Ì Ô�Í,Ï�ß�äDæ[ßDídÑ[Õ�Ô�Õdâ~í^Ñçæ[ÑçÐÒî^í^ÑçÕôÐÝÍ.ÛÒîdæçÞ�ÑçÕ^ä¶Ñ[ÕÐ[×�¾ÞÝ�Ð[×Óßáàâ§ r ù � Ý�s�Ð[×äã2àâ§æå½×ä^gç�Ð[×ä^gç r × ýu5qs

ùmx1è



èTÌ^Í,ÐÒÍ�Ð[×ä^gçñÑçÛ+ÞÒÌ^Í�Ô�í^ÛÝßDÐÒêìÞ�Ñ[ß�ÕZÓ.ßAÍ�Ò>Ó.ÑçÍ.ÕëÞéáòßDÐéídÑ[æ[ÑçÐÒî^ídÑ[Õ·èTÑçÞ�Ìéå½×ä^£çHÐÝÍ.ê^ÐÝÍ.ÛÒÍ,ÕëÞ�Ñ[Õdä·ÞÒÌ^Í�Ô�Ï>ßDî^ÕëÞ��Ð[×Óßáà:ÐÝÍ.ê^ÐÝÍ.ÛÝÍ.ÕëÞ�ÑçÕ^ä�ÞÒÌ^Í:Ôåí^ÛÒßDÐÝêdÞ�ÑçßDÕ�Ó.ßAÍ�Ò>Ó.ÑçÍ.ÕëÞXß�á�ß?=AÜAÌ Ô�Í.Ï>ßDäDæçßDí^ÑçÕ��¦Ð[×äã2à+ÐÝÍ.ê^ÐÝÍ.ÛÝÍ.ÕëÞ�ÑçÕ^äôÞ�ÌdÍ+Ôåí'�ÛÝßDÐÒêdÞÒÑ[ßDÕ�Ó.ßAÍ�Ò>Ó,Ñ[Í.ÕëÞXß�á�ÐÝÍ.â^îdÓ.Í.â~Ì Ô�Í,Ï�ßDä�æ[ßDí^ÑçÕ�Ô�Õ^âÂÝ ÐÒÍ,ê^ÐÒÍ,ÛÒÍ.ÕëÞÒÑ[Õ^äôÞÒÌ^Í í Ô�æaÔåÕ^Ó.Í�í4Í,Þ#èHÍ.Í.Õ�ß}=AÜq�Ì ÔåÍ.Ï>ßDäDæ[ß�í^Ñ[Õ>Ô�Õ^â�ÐÒÍ,â^î^Ó.Í,â�Ì Ô�Í,Ï�ßDä�æ[ßDí^ÑçÕ�ý!ËVÌAîdÛHÞ�ÌdÍ¸� Õ Ôåæ4Í�V î ÔåÞ�ÑçßDÕôÐÝÍ.äëÔåÐÒâ^ÑçÕ^ä+ÞÒÌ^Í Ôåí^ÛÒßDÐÝêdÞ�ÑçßDÕÓ,ßìÍ�Ò�Ó,Ñ[Í,Õ ÞFß�á!Þ�ÌdÍ ê^Ô�ê^Ñ[æçæaÔ�Ð%ÜôâdÍ.ÐÒÏ>Ñ[ÛHáòßDÐTÔ>ê^Ô�ÐÝÞÒÑ[Ó.îdæaÔ�ÐñèñÔCøDÍ,æ[Í.Õdä�Þ�Ì~Ñ[ÛÐÖÕE¾�Ý�Ð[×ÓßáàZ§ r ù � Ý�s�Ð[×äã2à½§æå½×ä^gç�Ð[×ä^gçq§6Ð[^£Ø p r × ý ûvs
ËVÌ^Í ÛÒÑçÏ�êdæ[Í.Û%ÞVÏ>Í,Þ�Ìdßìâ�íëÜ èTÌ^ÑçÓ7Ì~Þ�ß¶Ó.Ô�æ[Ó,î^æaÔåÞÒÍ Þ�ÌdÍ Í,ÐÒÐÝßDÐTÑ[Õ®Ð[Õ3Ñ[ÛØÞÒß¶Í�=ìê Ô�Õ^â�Þ�Ì^ÑçÛØÞ�ßÐ[Õ8¾ÞÝ�Ð[×Óßáà½§6ÐÜ×äãáà � Ý�Ð[×äã2à½§6å½×ä^gç�ÐÜ×ä^gçv§æÐÖ^£Ø r × ýuêqs
Ô�Õdâ�Ó.ßDÕ^ÛÝÑ[â^Í,ÐñÞ�ÌdÍ(ÛÒî^ídÛÝÞ�Ñ�Þ�îdÞÒÑ[ßDÕ®ë ¾�Ý�ÐÜ×Óß:à��_ì[¾ÞÝ�ÐÜ×äã2à Ô�Õdâ®í ¾�å½×ä^£ç�Ð[×ä^gçKý�ËVÌ î^ÛTÍ�V î ÔåÞÒÑ[ßDÕ�× ýwêÕ^ß�è íãÍ,Ó.ßDÏ>Í.Û ÐÖÕÓ¾¶ëæ§æÐ[×äã2à � ì�§4í §6Ð[^wØ r × ý úqs
Ô�Õdâ�áòÐÝßDÏ�Í�VAî^ÔåÞ�ÑçßDÕ~× ýçùîYÖÐÖÕÇÓ.Ô�Õ~í4Í�ÛÒÌ^ß�èTÕ�Þ�ß¶íãÍY c ÐÖÕE¾�Y c ë6§éY c ÐÜ×äãáà½§éY c ì�§6Y c í §6Y c Ð[^£Ø p r × ýçù?èqs3ìÑçÏ�ÑçæaÔ�ÐÝæçÜ¶Ñ�ÞVÓCÔ�Õ�í4Í ÛÝÌ^ß�èTÕ~ÞÒÌ ÔåÞï YÎëëEð c ¾ j Y�ÝÝ�n c § ï YÖÐ[×ÓßáàÐ[×ÓßáàÛð c r × ýçù�ùms

YÎë c ¾ ë c�ñò j Y�ÝÝ n c § ï YÖÐ[×ÓßáàÐ[×Óßáà ð c7óô Ô�Õ^â r × ýçù}xvs
YÎë c ¾ r Ý�ÐÜ×Óß:à�s c ñò j YÖÝÝ n c § ï YÖÐÜ×Óß:àÐÜ×Óß:à ð c�óô r × ýçù?tqs

Ô�Õdâ~íëÜ�Í�=ìÞÒÍ.Õ^ÛÝÑ[ßDÕ Y[ì�c ¾ r Ý�Ð[×äã2à�s c ñò j Y�ÝÝ n c § ï YÖÐ[×äã2àÐ[×äã2à ð c7óô Ô�Õdâ r × ýçù.ï�s
Y[í c ¾ r å½×ä^£ç�Ð[×ä^gç%s c j ï YÖå½×ä^gçå½×ä^gç�ð c § ï YÖÐÜ×ä^£çÐÜ×ä^gç�ð c n p r × ýçù}Ùvs

¹»º2¼½ºá¼ ÀÂÁ¦Á¦Ã�Á�Ä¿ÅöõÜÇ ÉâÍ÷ ßDÐZø r:� sHÞ�Ì^Í�ÛÒÑ�Þ�î ÔcÞ�Ñ[ß�Õ�Ñ[ÛVî^Õ^Ó,ßDÏ>ê^æ[ÑçÓCÔåÞÒÍ.â�Ô�ÛTÑçÞØøåÔ�ÐÝÑ[Í,ÛVÛÒßDæçÍ.æçÜ�èTÑçÞÒÌ � ý¹»º2¼½º:ù úÈÃ�ûýü+þ�ÿ[Á¦Á¦Ã�Á�Ä¿Å�� ü+Å����*0á��o¾Þx1Ð r� �oÑ sØÔåÕ^âAÂR¾Þx�ø r:� sØÑçÞØáòßDæçæ[ß�èTÛØáòÐÒß�Ï�Í�V î ÔcÞ�Ñ[ß�Õ�× ý�ù�Þ�Ì ÔåÞY c� ¾Þx c Y c� r × ýçù?5qsY c	 ¾�x c Y c
 r × ýçù�ûvs
Ô�Õdâ�ÞÒÌ^Í.ÐÝÍ,áòßDÐÝÍ Y � ¾�x�Y � r × ýçù?êqsY 	 ¾�x�Y 
 r × ýçùCúqs
èTÌ^Í,ÐÒÍîY � Ô�Õ^â®Y 	 Ô�ÐÒÍ�ÞÒÌ^ßDÛÒÍ�Ó.Ô�æ[Ó,î^æaÔåÞÒÍ.â�Ô�í4ß�øDÍåý

ùmxìù



y{z�� ~��+�������?�  ±²�´³ �
¹»ºáùZº¿¾ ÀÂÁ¦Á¦Ã�Á�Ä¿Å��
ËVÌ^Í ê^ÐÝßDê Ô�äëÔcÞ�Ñ[ß�Õ�ß�áÇÍ,ÐÒÐÝßDÐÒÛTÑ[Õ��4¾�� � r �.§4x�ÂmsñÓ.Ô�Õ~í4Í�áòßDî^Õ^â�íëÜ�î^ÛÝÑ[Õ^ä¢Þ�ÌdÍ ÛÝî^í^Û%Þ�ÑçÞÒîdÞ�ÑçßDÕëÀ¾�� r �.§4x�Âms r × ý£x�èqs
æçÍCÔ�â^ÑçÕ^äéÞ�ß

�Õ¾�� ë p r × ý£xAùms
�FÍ.Õ^Ó,Í

k �k ë ¾ ùx ë��� r × ý£x1xvs
k ëk � ¾ x��.§4x�Â+Ô�Õ^â r × ý£x�tqs
k ëk Â ¾ x�� p r × ý£xcï�s

ËVÌ^Í,ÐÒÍ áòßDÐÒÍ
k �k � ¾ k �k ë�� k ëk � ¾

ùx�� � r ��§æx�Âms � r x��.§æx�Âms r × ý£x1Ùvs
Ô�Õdâ

k �k Â ¾ k �k ë�� k ëk Â ¾
ùx�� � r �.§æx�Âms � x�� r × ý£x�5qs

Ì^Í,Õ^Ó.Í�áòÐÒß�Ï�Í�V î ÔcÞ�Ñ[ß�Õ × ý�ù Y c �4¾ r �î§0Âms c� r �î§æx�Âms Y c �î§ � c� r �.§»x�Â�s Y c Â p r × ý£x�ûvs
¹»ºáùZºá¼ ÀÂÁ¦Á¦Ã�Á�Ä¿Å! 
ËVÌ^Í Í.ÐÒÐÝßDÐNÑ[Õ#"n¾ � ��%$ c 	 Ó.Ô�Õ í4ÍXáòßDî^Õdâ Ñ[ÕôÔ:ÛÒÑçÏ�ÑçæaÔ�Ð�Ï�Ô�Õ^ÕdÍ.ÐñíëÜ�Ó.ßDÕdÛÒÑ[âdÍ.ÐÒÑçÕ^ä+ÞÒÌ^Í ÛÝî^í^Û%Þ�ÑçÞÒîdÞ�ÑçßDÕì ¾ ��.§4x�Â r × ý£x�êqs
æçÍCÔ�â^ÑçÕ^äéÞ�ß

" ¾ � ì r × ý£xåúqs
k "k ì ¾ ùx ì � �� r × ýwt1èqs

Ô�Õdâ
k ìk � ¾

x�Âr �.§4x�Â�s c r × ýwtìùms
k ìk Â ¾

� x��r ��§æx�Âms c p r × ýwtvxvs
ùmxvx



�FÍ.Õ^Ó,Í
k "k � ¾ k "k ì&� k ìk � ¾

ù� ���$ c 	 � Âr �.§4x�Âms c r × ýwt1tqs
k "k Â ¾ k "k ì � k ìk Â ¾

ù� ���$ c 	 � �r �.§4x�Âms c r × ýwtåï�s
Ô�Õdâ�ÞÒÌ^Í.ÐÝÍ,áòßDÐÝÍ�áòÐÝßDÏ�Í�V î ÔåÞ�ÑçßDÕ�× ýçùY c "î¾ jÖk "k ��n c Y c ��§ j�k "k ÂÜn c Y c Â p r × ýwtvÙvs
y{z(' ~��+�������?� )\�*�é�+ ������±X�´³ ,E�-�é�+ ���°�
¹»º/.¸º¿¾ ÀÂÁ¦Á¦Ã�Á�Ä¿Å10 Ç( �Ê2�¶Ê43@Í
ËVÌ^Í Í.ÐÝÐÒßDÐVÑçÕ

5 r " � � � ��sx¾ ï�"r ù#§6"Îs c �87 � � r ù � "Îs c � � 7 � r × ýwt15qs
Ó.Ô�Õ~í4Í�áòßDî^Õ^â�íëÜ�Ó.ß�Õ^ÛÒÑçâ^Í.ÐÝÑ[Õ^ä¢Þ�ÌdÍ ÛÝî^í^Û%Þ�ÑçÞÒîdÞ�ß�Õ^Ûë ¾ ï�" r × ýwtDûvsì ¾ r ù#§9"@s c � 7 � � r ù � "@s c � � 7 � p r × ýwt1êqs�FÍ.Õ^Ó,Í

k ëk " ¾ ï r × ýwt�úqs
k ëk � ¾ è r × ý ïvèqs
k ëk � ¾ è r × ý ïdùms

Ô�Õdâ
k ìk " ¾ x1� 7 � §æx4"Ü� 7 � §4x1� � 7 � � x4"Ü� � 7 � r × ý ïqxvs
k ìk � ¾ ��� 7 �Î§æx1�2"Î� 7 �@§æ�2"[co� 7 �@§æ��� � 7 � � x1�2"Ü� � 7 �Ü§æ�2"[c � � 7 � r × ý ïvtqs
k ìk � ¾ �´� 7 ��§æx:�;"Ü� 7 �@§6�;"[c�� 7 ��§6�´� � 7 � � x4�;"Î� � 7 �@§<�;"[c � � 7 � p r × ý ï�ï�s

=?>=/@ � =/>= 7 Ô�Õdâ =?>= � ÓCÔåÕ~Õ^ß�è íãÍ�áòßDî^Õdâ~î^ÛÝÑ[Õ^ä¶â^Ñ��5Í,ÐÒÍ,Õ ÞÒÑaÔåÞÒÑ[ßDÕ�íëÜ�ê^Ô�ÐÝÞÒÛTÞÒß¶íãÍ
k 5k " ¾ ï�ì � ë =BA=/@ì c r × ý ïqÙvs
k 5k � ¾ � ë =CA= 7ì c r × ý ïv5qs
k 5k � ¾ � ë =CA= �ì c r × ý ïëûvs

ùmx1t



èTÑ�Þ�Ì�Þ�Ì^Í�ÞÒß�Þ7Ô�æ5Í.ÐÒÐÝßDÐTíãÍ,Ñ[Õ^ä¶äDÑ�øDÍ,Õ�íëÜ
Y�cD5"¾ j k 5k "�n c YE"[cÎ§ j k 5k �4n c YF�Ïc@§ j k 5k �½n c Y���c r × ý ïvêqs

¹»º/.¸ºá¼ ÀÂÁ¦Á¦Ã�Á�Ä¿Å�GéÇ( �Ê2�¶Ê43@Í
ËVÌ^Í Í.ÐÝÐÒßDÐVÑçÕ

H r " � � � ��s�¾ r ù � " c sJIo� 7 � � � � 7 �%Kr ù#§6"Îs c � 7 � � r ù � "Îs c � � 7 � r × ý ïDúqs
Ó.Ô�Õ~í4Í�áòßDî^Õ^â�íëÜ�Ô¢ÛÒÑçÏ�ÑçæaÔ�ÐNÏ�Í Þ�Ì^ßAâ�Ó.ßDÕdÛÒÑ[âdÍ.ÐÒÑçÕ^ä¢Þ�Ì^Í�ÛÝî^í^ÛÝÞÒÑçÞÒîdÞ�ÑçßDÕ^ÛëÀ¾&I,ù � " c K Io� 7 � � � � 7 � K r × ý£Ù�èqs
Ô�Õdâ ì ¾ r ù�§6"Îs c � 7 � � r ù � "Îs c � � 7 � r × ý£ÙAùms
Ô�ÛTí4Í,áòßDÐÝÍ�ýL�FÍ.Õ^Ó,Í

k ëk " ¾ � xM"Î� 7 � §4xM"Î� � 7 � r × ý£Ù1xvs
k ëk � ¾ ��� 7 � §6��� � 7 � � �2" c � 7 � � �N" c � � 7 � r × ý£Ù�tqs
k ëk � ¾ �´� 7 � §6�´� � 7 � � " c �´� 7 � � " c �´� � 7 � r × ý£Ùcï�s

Ô�Õdâ�ÞÒÌ^Í.ÐÝÍ,áòßDÐÝÍ

k Hk " ¾ ì =PO=Q@ � ë =BA=/@ì c r × ý£Ù1Ùvs
k Hk � ¾ ì =PO= 7 � ë =BA= 7ì c r × ý£Ù�5qs
k Hk � ¾ ì =PO= � � ë =BA= �ì c r × ý£Ù�ûvs

èTÌ^Í,ÐÒÍ =BA=/@ � =BA= 7 Ô�Õdâ =CA= � ÔåÐÒÍ�Þ�Ì^Í�Þ�ÌdßDÛÒÍ�áòßDî^Õ^â~Ñ[Õ�ÛÒÍ,Ó,ÞÒÑ[ßDÕ × ý ï^ý�ùDýNèTÑçÞ�Ì�Þ�ÌdÍ ÞÒß�Þ7Ô�æ�Í,ÐÒÐÝßDÐVÞ�Ì^Í,ÐÒÍ,áòß�ÐÒÍí4Í.ÑçÕ^ä
Y c H ¾ jÖk Hk "în c YE" c § j�k Hk �4n c YE� c § jÖk Hk �]n c YÖ� c p r × ý£Ù�êqs

RTSVUWSYXES/Z [�\]\]^_\a`Qb H¸Õ ßÕVc�çed]fhgid ^ d8jlk \ gnm ` dod8gnp�k `/q frdts \]^ m uhvhv�g \ vhjlv ` k/k ` j \8w_x k ^�y g \vhjlv ` k/k ` j \8w j b p \ g2d `Qz uhk?j \ pWg \ m `Q{|z�^ m~} `Qb j�d `?^�b
ËVÌ^Í Í.ÐÝÐÒßDÐVÑçÕ

H¸Õ ß:ÕVc¿ç�¾�Hîh?� � § 5 ch?� � Hîh0ç �ù � Hîh?� � H.h0ç � r × ý£Ùåúqs
ùmxåï



ÞÒÌ^Í.ÐÝÍ,áòßDÐÝÍ
k H]Õ ß:ÕVc�ç
k 5[h?� � ¾ xM5Üh?� � Hîh0ç �ù � Hîh?� � Hîh0ç � r × ýw51èqs

Ô�Õdâ =C�����/���P�=B� ���(� Ô�Õdâ =C�����/���B�=C� � � � Ó.Ô�Õ�íãÍ�áòßDî^Õdâ~íëÜ�Ó,ßDÕ^ÛÒÑçâ^Í.ÐÝÑ[Õ^ä¢ÞÒÌ^Í�ÛÒî^í^Û%Þ�Ñ�Þ�îdÞÒÑ[ßDÕ^ÛëÀ¾�5 ch?� � Hîh0ç � r × ýw5ìùms
Ô�Õdâ ìô¾wù � Hîh?� � Hîh0ç � r × ýw5vxvs
ÞÒÌ^Í.ÐÝÍ,áòßDÐÝÍ

k ëk Hîh?� � ¾ è r × ýw51tqs
k ëk Hîh0ç � ¾ 5 ch?� � r × ýw5åï�s
k ìk Hîh?� � ¾ � Hîh0ç � r × ýw5vÙvs
k ìk Hîh0ç � ¾ � Hîh?� � r × ýw515qs

ÞÒÌ^Í.ÐÝÍ,áòßDÐÝÍ
k H¸Õ ß:ÕVc¿ç
k Hîh?� � ¾ ù#§ 5 ch?� � H c h0ç �r ù � H.h?� � Hîh0ç � s c r × ýw5Dûvs

Ô�Õdâ
k H¸Õ ß:ÕVc¿ç
k Hîh0ç � ¾ 5 ch?� �r ù � Hîh?� � Hîh0ç � s c r × ýw51êqs

æçÍCÔ�â^ÑçÕ^äéÞ�ß>Ô¢øåÔ�æ[î^Í�ßåá@Y c H¸Õ ß:ÕVc¿ç�ß�áY c H¸Õ ßÕVc�ç ¾ jÖk H¸Õ ß:ÕVc¿ç
k H.h?� � n c YFH c h?� � § jÖk H¸Õ ßÕVc�ç

k Hîh0ç � n c YFH c h0ç � § j�k H¸Õ ß:ÕVc¿ç
k 5Üh?� � n c Y+5 ch?� � p r × ýw5�úqs

¹»º/.¸º:ù ÀÂÁ¦Á¦Ã�Á¶Ä¿Å�0��?�%�?�o��û���ÿ"ûýÃ+ûýü+þ�ûýÁ¦ü+Å��l�EÄáû'ûýÿW� þ�Ä����âû���Á¦Ã�� �����²ÿ[Á���ü���°Ä¿þ�þ¿Ä¿ü�Ál� �Zþ¥Ã�¡ ÿ[Áa��üL�°Ä�þ¿þ�Ä¥ü�Ál�Iü+Å��KÁ¦ÿ�û¦Ä�¢W�°þ¥ü�Á~�°ÿÜÁ_�EÄ��t¢ÖÃ£�¥¤°Ä¿Å�ü@û¦Ä¥Ã#Å
ËVÌ^Í Í�V î ÔcÞ�Ñ[ß�Õ�ä�ß ø�Í.ÐÝÕ^Ñ[Õ^ä¦5[h Õ ß:ÕVc�ç�ÑçÛ
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�Ë	 �}	7/1�%ø ÷���û'b ïqê]úAïDúdý

ó~ßAßDÑ�ìð�ý_ôdýdÔ�Õ^â�"�Ð�Ô�î^Û7�1�^Ë�ý!õ¡ù�úDúvxcü ý ,.-0/8þ1;Ú�}��-%�°/1; ���´/1; /8þ�	��
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	�;¦� ýçå)Ì ÙÃÞ�Ì^Í,ÛÒÑ[Û���ËVÌ^Í
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	�;¦�¸��üø�&��á/1;Ú	 ��&q�î�
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ð�Ô�Õ��i3ãý���Î Õ^â^Í,ÐÒÛÝßDÕ��ãö ý�ö�ý��4Ô�Õdâÿå3Ô�ÐÒÐÝÑ[ÛÒÌÚ�+ôdý�Î+ý!õ ù�ú1êdù.ügýHÎXÕ Ô�æçÜ ÞÒÑ[ÓCÔåæ�Ï�ßAâ^Í.æçÑ[Õ^äéáòß�ÐØÞ�Ì^Í ßDêdÞÒÑ[ÓCÔåæê^ÐÝßDê4Í.ÐÝÞÒÑ[Í,Û¢ß�áXÞÒÌ^Í�Û7� Ñ[Õ èTÑçÞÒÌ Ñ[ÕZøAÑçÞ�ÐÝß·Ô�Õ^âBÑ[Õ�øAÑçø�ß�Ôåê^ê^æ[ÑçÓCÔåÞÒÑ[ßDÕdÛ.ý6õL÷ ���2�8ø ÷ 	���-%�������/1; �õL÷ ���2� R -:��$%�Dþ1� �¦tåï_b ïDúvt]úAïëú�údý
ðÁÍCÔåÞÒÌ^Í.ÐÒÔ�æ[æ��*7ýi`)ýãÔ�Õ^â ×ñßìßDÏ:í^Û��ãÖ ýãÙéýÇõ¡ù�úDúvxcü ý]3��AÑçÕ�Ó,ßDæ[ßDÐFÏ>ÍCÔ�ÛÝî^ÐÒÍ,Ï�Í,Õ ÞÒÛ ÑçÕ~Þ�Í,ÐÒÏ>ÛXß�Û Ó.ÑçÍ.æ[Ô�íÓ,ßDæ[ßDÐVÛÝê Ô�Ó,Í�øåÔ�æçî^Í.Û,ý·û ��&���; /1$Î��ü.-Ó;¦91	 ���0-�þq/1�-Ó91	���	�����/1�2��$%�Dþ1� �^úDú r ïqs ý
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ð Ì^Í.ÔåÞ�Í,Ð��_å!ý���ÖñîdÐ7� ÑçÞÝÞ?��ó¢ý�� ÔåÕ^âÂ`�Ô�ÕdÓCÔ�Û%Þ�Í.Ð��_å3ý!õ¡ù�úvêqÙ ü ý !#��$%��&��Xÿ��$�/�����ü 	 -%���2��$%�Dþ1� ý�`�ßDÕ^ä�ÏôÔ�Õ5ý
ð Ì^Ñ�Þ�Í��Øö�ý ó¶ý��¾å!Í.ÐÒÍ,â^Õ^Ñ[Ôý�VÙéý)Î:ý��ØÔåÕ^â»3AÓ7Ì^ß�èñÍ,Õ^äDÍ.ÐÝâdÞ?�Fö�ý)Î:ýXõ¡ù�úDúdù�Ôcü ý Î îìÞ�ßDÏ�ÔåÞ�Í,âBáòÍ.ÔåÞ�îdÐÒÍâ^Í Þ�Í,Ó,Þ�ÑçßDÕ>Ñ[Õ¶â^Ñ[ä�ÑçÞ7ÔåæìÑçÏôÔ�ä�Í.Û�ß�áãÛ7� ÑçÕ�ý !#����� &��¥	�����	�� ÷ �����°/1; � õ �o�Dþ1��/1�²�]-Ó;
�Ë-:���
	7�1-Cø�-Ó;Ú	 �t�ïýb ï^ù-ú'5vèdý
ð Ì^Ñ�Þ�Í��3ö�ýhó¢ý��!öTÑ[äDÍ,æ:��Ùéý[34ý��3Ô�Õ^â ÷ ÐÒÑ[Í,â^Ï�Ô�Õ���ö�ýhôdýNõ ùCúDúdùCídügý>×ñßDÏ>ê^îdÞÒÍ.Ð Ô�ê^ê^æçÑ[Ó.ÔåÞ�ÑçßDÕ^Û(ÑçÕ·ÞÒÌ^Íâ^Ñ[Ô�äDÕ^ß�ÛÒÑ[Û�Ô�Õ^â>ê^ÐÒßDä�Õ^ßDÛÒÑçÛ)ß�áãÏôÔ�æçÑ[äDÕ^Ô�ÕëÞÇÏ>Í.æ[Ô�Õ^ßDÏ�Ôdý ,X	�����/1�2��$%�Dþ1-Cø.!�$g-Ó;¦-Cø � � ú r ï�s�bu5DúqÙ8úìû1èqxìý
ð Ñçæ[Ó��,ßv����Ë�ý��ãÖñÑ[æçÑ[Õ^Û��cÔý� Ö ý��4Öñî^Û=�,ÏôÔåÕ��5ÚVý��5ÔåÕ^âb"�ßDê4Í.ÐÒÔý�ãóÁý3õ ù�ú1ê�ï�ügýË3ìê4Í.Ó,ÞÒÐÒßDÛÝÓ.ßDêdÑ[Ó ÛÝÞ�îdâ^Ñ[Í,Û ß�áÓ7Ì^Í,Ï�ÑçÓCÔ�æçæçÜuÏ>ßìâ^Ñ�� Í.â�ÛÝÜAÕëÞ�Ì^Í Þ�Ñ[Ó�Ï>Í.æ[Ô�Õ^ÑçÕ^Û.ý ÿ��%ø ÷ -Ó91	 �®��üÈ�Ë-:�8ø ÷ 	���-%���0���G/1; �Â�Ë-:�P� ÷ �m��-Cø � �x1tìù r xvs�b£x1ÙDû8úýx15vxìý
ðÁßDæçá¥�'*7ý�� 3AÏ�ßDæçæ[Í��lôdý�� 3ìß�ÜDÍ,Ð����+ý�� Ô�Õ^â�"�Í.ÐÝæ:�l� ý!õ ùCúDúëûcügý+3ìÍ,Õ^ÛÒÑ�Þ�ÑçøAÑ�Þ#Ü Ñ[Õ�ÞÒÌ^Í�Ó.æçÑ[Õ^ÑçÓCÔ�æãâ^ÑaÔ�ä�Õ^ßDÛÒÑçÛØß�áÏ�Ô�æ[ÑçäDÕ Ô�ÕëÞñÏ�Í,æaÔ�Õ^ß�ÏôÔdý � 	�$�/1;Ú����/��]	 �}	7/1�%ø ÷���ûAý
ð ÜAÛ=�,Í.Ó � Ñ:�ló¶ýDÔ�Õ^âÈ3AÞ�Ñçæ[Í,Û��Dð�ý�3ãý4õ¡ù�úvêvxcü ý !#��$%���_�Eø�-:	�;+ø 	��°!#��;+ø 	H� � �]/1; �K� 	�� ÷ �����u ½&_/1;¦�0-Ó�:/1�-Ó91	,�/1�:/ /1; ���Ü������&'$�/�	 ýÇð Ñçæ[Í ÜDý
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