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Æ�¿±Ô�Ê�ÓÁÌ�ÖAÆ�ÅÑÇRÓÁÓ±À'Ù\Ô�È ÅÑÀ+ÊPÆÑÇ�Ì�Ë�ÙAÕ±Ç�Ù�ÖhÊÑÇ�Å�Ô�Å�Ë�ÇRÏóêTÔ�ÆèÊÑÀ'Ô�Ä�¿ÁÀ'Ù � Å�¿ÁÀµê�¿ÁÇ�Ì�ÀµÆ�À�Å�æ�ØÁÓhêTÔ�ÆèÀ�Û"ÕÒÔ�Ê�Ý�À'Ù
Ç�ÏÎÔ"Å�Ô�ÕÒÌ�ÀPÊ�Ç�Å�Ô�ÅÑË�ÏÁÜµÔ�Å�Ô-ßÒÚ)À'Ù^åRÀ�Ì�Ç�Ä�Ë�Å/Ö ã�� À%ÇRÕÒÆ�À+ÊÑåRÀ+ÙCÕ*Ç�Å�¿bÅÑ¿ÁÀ%Æ�Å�Ô�ÕÒË�Ì�Ë�ÆÑË�ÏÁÜ"À�Â*À'ÄÅÞÇ�È�É�Ç�Ê�Ë�Ç�Ì�Ë�Æ
ÈÍÇ�Ê�Ä�À�Ç�ÏXÊÑÇ�Å�Ô�ÅÑË�Ç�Ï\Ô�ÊÑÇRØÁÏÒÙóÅÑ¿ÁÀµÛµË�ÙÒÙ�Ì�ÀKÔ�Ú�Ë�Æ[Ç�È�ÅÑ¿ÁÀµÀ+Ì�Ì�Ë�Ó±Æ�ÇRË�ÙXÔ�ÏÒÙóÅÑ¿ÁÀKÙÁÀ+Æ�Å�Ô�ÕÒË�Ì�Ë�ÆÑË�ÏÁÜ>À�Â*À'ÄÅ%Ç�È
É�Ç�Ê�Ë�ÇRÌ�Ë�ÆPÈÍÇRÊ�Ä�ÀKÇ�ÏÐÊ�Ç�Å�Ô�Å�Ë�ÇRÏLÔ�ÊÑÇRØÁÏÒÙXÅ�¿ÁÀ^ÛµË�ÏÁÇ�Ê�Ô�ÏÒÙZÛCÔ��/Ç�Ê-Ô�Ú)À'Æ ã! ÆÑË�ÏÒÜóÅÑ¿ÒÀ>Æ�Ô�ÛµÀKÛµÀ�Å�¿ÁÇ�Ù¯ç
; Ì�Ô�Ù�Ë�ÛµË�Ê�Ç�å (*),+$- . 
 0���� ï � Ç�ÕÒÆÑÀ�Ê�å�À'Ù"ÅÑ¿ÁÀ[Æ/Å�Ô�ÕÁË�Ì�Ë�Æ�Ô�ÅÑË�Ç�ÏCÇ�È¯ÅÑ¿ÁÀèÀ�Ì�Ì�Ë�Ó�Å�Ë�Ä+Ô�ÌÒË�ÏÒÆ�Å�Ô�ÕÁË�Ì�Ë�Å/Ö�Õ)ÖµÄ�Ö�Ä�Ì�Ç�ÏÒË�Ä
É�Ç�Ê�Ë�ÇRÌ�Ë�Æ"ÈÍÇ�Ê�Ä�ÀbË�Ï_ÔXÊÑË�Ü�Ë�Ù5Ä�Ö)Ì�Ë�ÏÒÙ�À+ÊCÇ�ÈèÀ+Ì�Ì�Ë�Ó�ÅÑË�Ä�Ô�ÌÞÄ�Ê�ÇRÆ�Æ�ú�Æ�À'ÄÅÑË�Ç�Ï ã:& È Ô�ÏÒÔ�ÆÑÖ�À+å 
�ñ ö�ö ñ ��" ÜRÀ�ÏÁÀ+Ê�æ
Ô�Å�À+ÙZåRÇ�ÊÑÅÑÀ�ÚLÓÒÔ�Ë�Ê�Æ7ÇRÏ5ÔóÊ�Ç�Å�Ô�ÅÑË�ÏÁÜAÅ�Ô�ÕÁÌ�ÀÎÔ�ÏÒÙZÇRÕÒÆÑÀ�Ê�å�À+Ù\Å�¿ÁÀbÆÑÀ�Ì�À+Ä�ÅÑË�å�À^ÙÁÀ+Æ�Å�Ô�ÕÒË�Ì�Ë�Æ�Ô�Å�Ë�ÇRÏÐÇ�È�Å�¿ÁÀ
À�Ì�Ì�Ë�Ó�Å�Ë�Ä+Ô�Ì�Ô�Ï8ÅÑË�Ä�Ö�Ä�Ì�Ç�ÏÁÀ'Æ�çÃê�Ë�ÅÑ¿ÐÔ�ÏXË�ÏÒÄ�ÊÑÀ'Ô�ÆÑË�ÏÁÜÎêTÔ å�À+Ì�À+ÏÁÜ�Å�¿hê�¿ÁÀ+ÏLÅÑ¿ÁÀCÜRÌ�ÇRÕÒÔ�Ì�Ê�Ç�Å�Ô�ÅÑË�Ç�ÏXÜ�Ç)À'ÆPÅÑÇ
ô�À+ÊÑÇ ã*ø Å�À�Ü�ÏÒÀ�Ê (*) +�-/. 
�ñ ö�ö ��� ÏÁÇ�ÅÑË�Ä�À'ÙÎÅÑ¿ÁÀµÆ�Ô�ÛµÀ-Õ*À�¿ÒÔ å)Ë�Ç�ØÁÊOË�ÏhÅÑ¿ÁÀµÔ�Ï8ÅÑË�Ä�Ö�Ä�Ì�ÇRÏÁË�Ä-Ä�Ç�Ì�ØÁÛµÏÒÆèÇ�È
Ô
ÊÑÇ�Å�Ô�ÅÑË�ÏÁÜ  $#À+ÏÒÔ�Ê�Ù8ú"åRÇ�Ï 0 Ô�ÊÑÛCÔ�ÏCåRÇ�ÊÑÅÑÀ�ÚCÆ�ÅÑÊ�À�À�Å�Æ+çRÓÒÊÑÇ�å)Ë�Ù�Ë�ÏÒÜ7ÅÑ¿ÒÀèÊ�Ô�Å�Ë�Ç áTâ Õ*À�Å/êpÀ�À�Ï^ÅÑ¿ÁÀPÜRÌ�ÇRÕÒÔ�Ì
Ô�ÏÁÜRØÁÌ�Ô�Ê%å�À+Ì�Ç�Ä�Ë#Å/Ö àáTâ Ô�ÏÒÙ\ÅÑ¿ÒÀCéÒÇ�ê~Ô�ÏÁÜRØÁÌ�Ô�Ê%å�À+Ì�Ç�Ä�Ë�Å/Ö àáTì Ë�Æ7ÜRÊÑÀ'Ô�ÅÑÀ+Ê[ÅÑ¿ÒÔ�Ïëî 0 ã<� ÏÐÔ�Ì�Ì�Å�¿ÁÀ+ÆÑÀ
À�Ú�Ó*À�Ê�Ë�ÛµÀ�Ï8Å�Æ7¿ÁÇ�êpÀ�åRÀ�Ê'çÃÅÑ¿ÁÀ>À�Ì�Ì�Ë�Ó�ÅÑË�Ä�Ô�Ì
Ë�ÏÒÆ�Å�Ô�ÕÒË�Ì�Ë#Å/ÖXêTÔ�Æ%ÇRÕÒÆ�À+ÊÑåRÀ+ÙLÙ�ØÁÊ�Ë�ÏÁÜóÔAÌ�Ë�ÛµË�ÅÑÀ+ÙZÅÑË�Û�ÀbÔ�ÏÒÙ
Ä�ÇRÛ�Ó*À�Å�À+Ù>ê�Ë#Å�¿bÄ�À�Ï8ÅÑÊ�Ë�ÈÍØÁÜRÔ�Ì*Ë�ÏÒÆ�Å�Ô�ÕÁË�Ì�Ë�ÅÑË�À+Æ ãÁí ÇµÆ�Ö�Æ�ÅÑÀ�ÛCÔ�ÅÑË�Ä[Ä�Ç�ÏÒÄ�Ì�Ø±Æ�Ë�Ç�ÏÒÆpÄ�ÇRØÁÌ�ÙCÅÑ¿)ØÒÆTÕ*À%Ù�À�Ê�Ë�å�À+Ù
ÈÍÊÑÇRÛsÅ�¿ÁÀ+ÆÑÀPË�Ï8ÅÑÀ+ÊÑÀ'Æ/Å�Ë�ÏÒÜ"Å�ÊÑÀ+ÏÒÙÁÆ ã
� ÏÐÅÑ¿ÁÀbÓÁÊ�À+ÆÑÀ�Ï8Å-ÓÒÔ�Ó±À+Ê+ç�ê�À^ÈÍÇ)Ä�ØÒÆ"Ç�ÏLÅÑ¿ÒÀ>À+Ì�Ì�Ë�ÓÁÅÑË�Ä�Ô�ÌpË�ÏÒÆ/Å�Ô�ÕÁË�Ì�Ë#Å/ÖZÔ�Ï±ÙZÆ�Ö�Æ�ÅÑÀ�ÛCÔ�ÅÑË�Ä�Ô�Ì�Ì�ÖXÆ�ÅÑØÒÙÁÖ

ÅÑ¿ÁÀ"À�ÂÃÀ+Ä�Å�ÆèÇ�È�É�Ç�Ê�Ë�ÇRÌ�Ë�ÆTÈÍÇRÊ�Ä�À�çÒÕ*Ç�Å�¿óË�ÏhÔCÊ�Ç�Å�Ô�ÅÑË�ÏÁÜKÄ�Ö)Ì�Ë�Ï±Ù�À�Ê[Ô�ÏÒÙÎË�ÏhÔCÊ�Ç�Å�Ô�ÅÑË�ÏÁÜKÆÑÓÁ¿ÁÀ+ÊÑÇRË�Ù ã!9 ØÁÊ
À�Ú�Ó*À�Ê�Ë�ÛµÀ�Ï8Å�Ô�Ì¯Æ�À�Å�æ�ØÁÓbË�ÆpË�ÏÒÆ�ÓÒË�Ê�À+ÙKÈÍÊÑÇRÛ �óÔ�Ì�Ý)ØÒÆ 
 0���������% Ë#Å�Ë�ÆTÆ�Ë�ÛµË�Ì�Ô�ÊpÅÑÇ"ÅÑ¿ÒÀ[ÇRÏÁÀPÔ�Ì�ÊÑÀ'Ô�Ù�ÖµØÒÆÑÀ+Ù
Ë�Ï'&�Ì�Ç�Ö (3)�+�-/. 
�ñ ö�ö ï � Ô�ÏÒÙ # Ô�Ä+Ô�ô�À (*)�+�-/. 
�ñ öRö�7 � ÊÑÀ'Æ�Ó*À+Ä�ÅÑË�å�À�Ì�Ö ã É�Ç�Ï8Å�Ê�Ô�ÊÑÖ-ÅÑÇ"ÈÍÇ�Ê�Û�À+ÊpÙÁÀ�å)Ë�Ä�À+Æ+çRË�Å
Ó±À+ÊÑÛµË�Å�Æ�ÅÑÇ7Ô�Ï±Ô�Ì�Ö)ÆÑÀpÅÑ¿ÁÀOÜ�Ê�Ç�êTÅÑ¿µÔ�ÏÒÙ"ÅÑ¿ÒÀÞÆÑÔ�ÅÑØÁÊ�Ô�Å�Ë�ÇRÏ"Ç�È*Å�¿ÁÀ�À�Ì�Ì�Ë�Ó�Å�Ë�Ä+Ô�Ì±Ë�ÏÒÆ�Å�Ô�ÕÁË�Ì�Ë�Å/Ö ã�& Æ
ÆÑ¿ÁÇ�ê�Ï�Ë�Ï
ßÒÜ�ØÒÊÑÀ 0 çRÔ%Ù�À�ÈÍÇ�Ê�ÛµÔ�ÕÁÌ�ÀÞÔ�ÏÒÙ�Å�Ê�Ô�ÏÒÆ�Ó±Ô�Ê�À�Ï8Å�Ä�Ç�Ï8Å�Ô�Ë�ÏÁÀ�Ê�æ�À�Ë�ÅÑ¿ÁÀ+Ê�Ô%Ä�Ö)Ì�Ë�Ï±Ù�À�Ê�Ç�ÈÃÊ�ÔRÙ�Ë�Ø±Æ à(�)wñ�* ��� Ä�Û
Ô�ÏÒÙÐ¿ÁÀ�Ë�Ü�¿8Å à+,)Wñ 0 * 7 Ä�Û Ç�Ê"Ôh¿ÁÇ�Ì�Ì�Ç�ê~ÆÑÓÁ¿ÁÀ+ÊÑÀ>Ç�ÈÞÊ�Ô�Ù�Ë�ØÒÆ à(-)Mñ�* 0 ��� Ä�Û æ[Ë�Æ"ÆÑÀ�Å�Ë�Ï×ÛµÇ�ÅÑË�Ç�Ï
Ô�Õ*Ç�Ø�ÅµË�Å�Æ�Ô�Ú�Ë�Æ 
/.10 � ê�Ë#Å�¿×Ô�Ï×Ô�ÏÁÜRØÁÌ�Ô�Ê-åRÀ�Ì�Ç)Ä�Ë#Å/Ö àáTì ØÁÓ5ÅÑÇXï ö�ö ÊÑÓÒÛ Ô�ÏÒÙZË�Æ"ÆÑË�Û"ØÁÌ�Å�Ô�ÏÒÀ�Ç�Ø±Æ�Ì�Ö
Ù�À�ÈÍÇRÊÑÛµÀ'ÙZÀ�Ì�Ì�Ë�Ó�Å�Ë�Ä+Ô�Ì�Ì�ÖLÕ)ÖXÅ/ê�ÇhßÁÚ�À+ÙZÊ�Ç�Ì�Ì�À+Ê�Æ7ÓÒÔ�Ê�Ô�Ì�Ì�À+Ì�Å�Ç 
/.10 � ã ¾T¿ÁÀbÄ�ÇRÏRÅ�Ô�Ë�ÏÁÀ�Ê"Ë�Æ-ßÒÌ�Ì�À'ÙÐê�Ë�ÅÑ¿
êpÔ�ÅÑÀ+ÊpÆÑÀ�À'Ù�À+ÙCê�Ë�ÅÑ¿bÔ�ÏÁË�ÆÑÇ�ÅÑÊ�Ç�ÓÒË�Ä�Ó±Ô�ÊÑÅÑË�Ä�Ì�À+Æ 
 0 Ô�Ì�Ì�Ë�Ê�ÇRÆ�Ä�Ç�Ó*À � ã�& Ì�Ë�Ü�¿8ÅTÆ�¿ÁÀ+À�ÅTË�Æ
ÈÍÇ�Ê�ÛµÀ+ÙCË�Ï>Ô-ÓÁÌ�Ô�ÏÁÀ
Ä�ÇRÏRÅ�Ô�Ë�ÏÁË�ÏÁÜCÅÑ¿ÒÀ-Ê�Ç�Å�Ô�ÅÑË�Ç�ÏóÔ�Ú)Ë�Æ�ÈÍÇRÊèå)Ë�Æ�Ø±Ô�Ì�Ë�Æ�Ô�Å�Ë�ÇRÏ�ç±Ô�Ì�Ì�Ç�ê�Ë�ÏÒÜµÅÑ¿ÁÀ"Û�À'Ô�ÆÑØÁÊ�À�ÛµÀ�Ï8ÅOÇ�È�êpÔ åRÀ�Ì�À�ÏÁÜ�ÅÑ¿ÒÆ
Ô�ÏÒÙAÈÍÊÑÀ'ùRØÒÀ�ÏÒÄ�Ë�À'ÆÞÇ�È�À�ÚÁÄ�Ë�ÅÑÀ+ÙóÛ�Ç�Ù�À'Æ ã � ÏAÅ�¿ÁÀ-ÓÁÊ�À+ÆÑÀ�Ï8ÅPÆ/Å�ØÒÙ�Ö�ç±ÅÑ¿ÒÀ-ê�¿ÁÇRÌ�À�Æ�À�Å�æ�ØÁÓ 
Íê�Ë�ÅÑ¿XÔ�Ì�Æ�ÇCÅ�¿ÁÀ
Ä�Ô�Û�À+Ê�ÔAÔ�ÏÒÙLÌ�Ë�ÜR¿RÅ"ÓÁÊÑÇ2�/À+Ä�ÅÑÇ�Ê � Ë�Æ-ÓÁÌ�Ô�Ä�À'ÙLÇ�ÏÐÔ öÒã � Û"æ�Ù�Ë�Ô�ÛµÀ�Å�À�Ê7Ê�Ç�Å�Ô�Å�Ë�ÏÁÜÎÅ�Ô�ÕÁÌ�À�ç�ê�¿ÁË�Ä�¿ÐÔ�Ì�Ì�Ç�êÞÆ
ÊÑÇ�Å�Ô�ÅÑË�Ç�Ïbê�Ë#Å�¿ÎÔ�ÏÁÜ�ØÒÌ�Ô�ÊpåRÀ�Ì�Ç�Ä�Ë�Å/Ö àáTâ ØÒÓ>Å�Ç$3 � ö Ê�ÓÁÛ ã

¾T¿ÒÀóÓÒÔ�Ó*À�Ê>Ë�Æ^Ç�Ê�ÜRÔ�ÏÁË�ÆÑÀ+Ù¦Ô�ÆCÈÍÇ�Ì�Ì�Ç�ê ã,� ÏwÆ�À'ÄÅÑË�Ç�Ï ñÁç
êpÀÎÈÍÇ)Ä�ØÒÆKÇRÏ_ÅÑ¿ÁÀ\Ä�Ö)Ì�Ë�ÏÒÙ�Ê�Ë�Ä�Ô�ÌèÜ�À+Ç�ÛµÀ�æ
ÅÑÊ�Ö % Å�¿ÁÀ�ÇRÊÑÀ�ÅÑË�Ä�Ô�Ì�Ê�À+ÆÑØÁÌ�Å�Æ[Ä�Ç�ÛµË�ÏÁÜ^Õ*Ç�Å�¿óÈÍÊ�Ç�Û ÅÑ¿ÒÀ"ÜRÌ�ÇRÕÒÔ�Ì Ô�ÏÒÙhÆ�¿ÁÇRÊ�Å�ú8êTÔ å�À+Ì�À+ÏÁÜ�Å�¿ÎÔ�ÏÒÔ�Ì�Ö�Æ�À'ÆOÔ�ÊÑÀ
ÓÁÊ�À+ÆÑÀ�Ï8ÅÑÀ'ÙbÔ�ÏÒÙÎÄ�ÇRÛ�Ó±Ô�Ê�À+ÙbùRØ±Ô�Ï8ÅÑË�Å�Ô�ÅÑË�å�À�Ì�ÖKê�Ë�ÅÑ¿AÇRØÁÊ�À�Ú�Ó*À�Ê�Ë�ÛµÀ�Ï8Å�Æ ãÁò À7Ù�À+Û�ÇRÏÒÆ�ÅÑÊ�Ô�ÅÑÀPÅ�¿ÒÔ�Å�Å�¿ÁÀ
Ü�Ì�Ç�ÕÒÔ�ÌÁÊ�Ç�Å�Ô�ÅÑË�Ç�ÏCÔ�Ì�Ì�Ç�êÞÆ�ÅÑÇ7À�Ú�Ä�Ë#Å�ÀÞå�Ô�Ê�Ë�ÇRØÒÆ ÛµÇ�Ù�À+Æ
Ç�ÈÃÅÑ¿ÁÀOÀ�Ì�Ì�Ë�Ó�ÅÑË�Ä�Ô�ÌÒË�ÏÒÆ�Å�Ô�ÕÒË�Ì�Ë#Å/Ö�Ë�ÏKÔ%Ü�Ë�å�À+ÏµÄ�Ö)Ì�Ë�Ï�æ
Ù�À�ÊTê�Ë�ÅÑ¿bÔ7ßÁÚ�À'ÙKÔ�ÆÑÓ±À'ÄÅTÊ�Ô�ÅÑË�Ç à+\ð à(-ç)Ë�Ï>Ä�Ç�Ï8ÅÑÊ�Ô�Æ�Å
Å�Ç-ÓÁÊ�À�å)Ë�Ç�ØÒÆ�À�Ú�Ó*À�Ê�Ë�ÛµÀ�Ï8Å�Æ�ê�¿ÒÀ�Ê�ÀÞÅÑ¿ÒÀèÌ�À�ÏÁÜ�ÅÑ¿
Ç�ÈÞÅ�¿ÁÀ>Ä�Ö)Ì�Ë�ÏÒÙ�À+Ê"êTÔ�Æ�Ô�Ù4�/Ø±Æ/Å�À+ÙÐÆÑÇ\ÔRÆ7Å�ÇhÀ�ÚÁÄ�Ë#Å�À>ÔóÜRË�åRÀ�ÏÐÊ�À+ÆÑÇ�Ï±Ô�ÏÒÄ�À8
ÍÀ ã Ü ã &
Ì�Ç�Ö (*)4+�-/. ñ ö�ö ï � ã
� ÏÐÆ�À'ÄÅ�Ë�ÇRÏLïÒç�êpÀCÅÑ¿ÁÀ+ÏÐÆ�¿ÒÇ�êv¿ÁÇ�ê ÅÑ¿ÁÀ^Ü�Ì�Ç�ÕÒÔ�Ì�ÊÑÇ�Å�Ô�ÅÑË�Ç�ÏLÔ�Ì�Ì�Ç�êÞÆ[Å�ÇAÅÑØÁÏÒÀKå�Ô�Ê�Ë�ÇRØÒÆPÀ�Ë�Ü�À+ÏÁÛµÇ)ÙÁÀ+Æ
Ç�È�ÅÑ¿ÁÀ"Æ�ÓÁ¿ÒÀ�Ê�À�ç�¿ÁÀ+ÏÒÄ�ÀPÅ�ÇCÀ�ÚÁÄ�Ë�ÅÑÀ7Ä�Ç�ÛµÓÁÌ�À�Ú>À+Ì�Ì�Ë�Ó�ÅÑË�Ä�Ô�Ì�Ë�Ï±Æ/Å�Ô�ÕÁË�Ì�Ë�ÅÑË�À+ÆÞË�ÏAÔ�ÙÒÙ�Ë#Å�Ë�ÇRÏbÅÑÇµÅÑ¿ÒÀ7Æ/Å�Ô�ÏÒÙÁÔ�Ê�Ù
Æ�ÓÒË�Ï�æ�Ç�å�À+ÊOÇRÕÒÆ�À+ÊÑåRÀ+ÙAê�Ë�ÅÑ¿ÒÇ�Ø�Å-É�Ç�Ê�Ë�ÇRÌ�Ë�ÆèÀ�ÂÃÀ+ÄÅ�Æ 
ÍÀ ã Ü ã # Ô�Ä+Ô�ô�À (*)'+�-/. ñ ö�ö ��� ã ¾�Ç^Å�¿ÁÀ"Õ*À+Æ�Å%Ç�È
ÇRØÁÊ
Ý)ÏÁÇ�ê�Ì�À'Ù�Ü�ÀRç)ÅÑ¿ÁË�ÆÞË�ÆTÅ�¿ÁÀ%ßÒÊ�Æ/Å�Å�Ë�ÛµÀ%Å�¿ÁÀ+ÆÑÀ7Ä�ÇRÛµÓÁÌ�À�Ú�À%Û�Ç�Ù�À'ÆÞÔ�Ê�ÀPÀ�Ú�Ó*À�Ê�Ë�ÛµÀ�Ï8Å�Ô�Ì�Ì�Ö>Ç�ÕÒÆÑÀ�Ê�å�À'Ù¯ç�À�Ú)æ
Ä�À+Ó�Å�ÈÍÇRÊ
Å�¿ÁÀÞÅ/ê�Ë�Ï�æ�å�ÇRÊ�Å�À�ÚµÛ�Ç�Ù�ÀèÛµÀ�Ï8ÅÑË�Ç�ÏÁÀ'ÙCÕ)Ö  ÇRØÁÕÁÏÁÇ�å 
 0�������� ã8ä Ë�ÏÒÔ�Ì�Ì�ÖCË�ÏCÅÑ¿ÁÀ[Ì�Ô�Æ�ÅpÆÑÀ+ÄÅ�Ë�ÇRÏ�ç
ÅÑ¿ÁÀ^ÛµÔ�Ë�ÏLÊ�À+ÆÑØÁÌ�Å�ÆPÇ�ÈpÅÑ¿ÒÀKÓÒÔ�Ó*À�Ê7Ô�ÊÑÀCÆÑØÁÛµÛCÔ�Ê�Ë�ÆÑÀ+ÙXÔ�ÏÒÙLÆÑÇ�ÛµÀCÜ�À+Ç�ÓÁ¿)Ö�ÆÑË�Ä+Ô�Ì�Ô�ÏÒÙLÔRÆ/Å�ÊÑÇRÓÁ¿)Ö)ÆÑË�Ä�Ô�Ì
Ä�ÇRÏÒÆ�À'ù8ØÁÀ�ÏÒÄ�À+ÆTÇ�È�Ç�ØÒÊÞÆ/Å�ØÒÙ�Ö>Ô�ÊÑÀ[ÕÁÊ�Ë�À�éÒÖ>ÙÁË�Æ�Ä�ØÒÆ�ÆÑÀ+Ù ã
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resonance (-1,1,2) with 16 axial half-wavelengths

 if ω
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resonance (-1,1,1) with 4 axial half-wavelengths

 in the absence of global rotation
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resonance (-1,1,1) with 2 axial half-wavelengths
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ÔAÆ�Ë�ÏÁÜRÌ�ÀKÊ�Ô�ÙÁË�Ô�Ì�Æ/Å�ÊÑØÒÄ�ÅÑØÁÊ�ÀKÔ�Ï±ÙXÅÑ¿ÁÀKÏ)ØÁÛ"Õ±À+Ê7Ç�ÈÞÔ�Ú)Ë�Ô�Ì�¿±Ô�Ì�È æ�êTÔ å�À+Ì�À+ÏÁÜ�Å�¿ÒÆPË�Æ-Ù�Ë�Ê�À+Ä�ÅÑÌ�Ö\ÜRË�åRÀ�ÏLÕ)Ö� ã ¾T¿ÁÀ+ÊÑÀRç±Ä�Ç�ÏÒÙ�Ë�ÅÑË�Ç�Ï±Æ�ÈÍÇ�ÊèÊÑÀ'Æ�ÇRÏÒÔ�Ï±Ä�À%Æ�Ë�ÛµÓÁÌ�Ö>Ê�À+ÔRÙ�� � ( )�� ( Ô�ÏÒÙ � � ( ) � ( çÒÇ�Ê à� ( î à� � ( )ñ áTâ ð 0 � áTâ çÁÔRÆpË�Ì�Ì�Ø±Æ/Å�Ê�Ô�ÅÑÀ+Ù>Ë�Ï^ßÒÜRØÁÊ�À � ã�� ÏbÄ�Ç�Ï8ÅÑÊ�Ô�Æ�Åpê�Ë�ÅÑ¿bÅ�¿ÁÀPÏÁÇ�Ï�æ�Ê�Ç�Å�Ô�ÅÑË�ÏÁÜ"Ä+Ô�ÆÑÀPê�¿ÁÀ�Ê�ÀOÅ�¿ÁÀ
Ç�ÏÁÌ�Ö-À�ÚÁÔ�ÄÅ�Ê�À+ÆÑÇ�Ï±Ô�ÏÒÄ�ÀpË�Ï�ÅÑ¿ÁÀèÆ�ÓÁ¿ÒÀ�Ê�ÀpÌ�À+ÔRÙÁÆ Å�ÇPÅÑ¿ÁÀOÆÑÓÁË�Ï)ú8Ç�åRÀ�Ê ÛµÇ�Ù�À4
ÍË ã À ã Ô%ÆÑÇ�Ì�Ë�Ù�Õ*Ç�Ù�Ö-Ê�Ç�Å�Ô�ÅÑË�Ç�Ï
Ô�Ê�Ç�ØÁÏ±ÙÎÅÑ¿ÁÀ�Ô�Ú�Ë�ÆOÇ�È�ÛµÔ�Ú�Ë�Û"ØÁÛMÆ/Å�Ê�Ô�Ë�Ï ç±ÆÑÀ�À # Ô�Ä+Ô�ô�À (*) +�-/. ñ ö�ö�7 � ç±Û�ÇRÊÑÀ"Ä�Ç�ÛµÓÁÌ�À�ÚAË�ÏÒÆ�Å�Ô�ÕÒË�Ì�Ë#Å�Ë�À'Æ
Ä�Ô�Ï>Õ*ÀPÅÑÊ�Ë�ÜRÜ�À+ÊÑÀ'ÙKÕ)ÖCÅÑ¿ÒÀ%Ü�Ì�Ç�ÕÒÔ�Ì¯ÊÑÇ�Å�Ô�Å�Ë�ÇRÏ�ç�Ô�Æ�ÆÑÝ�À�Å�Ä�¿ÁÀ'Ù^Ë�ÏbßÒÜ�ØÁÊ�À 0 öÁã�ò À%ê�Ë�Ì�Ì�ÏÒÇ�êUÆ�¿ÒÇ�ê ÅÑ¿±Ô�Å
ÅÑ¿ÁÀ'Æ�À%ØÒÏÒÆ/Å�Ô�ÕÁÌ�ÀPÛµÇ)ÙÁÀ+Æ4
�î 0 z 0 z 0 � Ô�ÊÑÀPË�ÏÒÙ�À�À'ÙbÓÁÊÑÀ+å�Ô�Ì�À�Ï8Å�Ë�Ï>ÅÑ¿ÁÀ%À�Ú�Ó±À+ÊÑË�ÛµÀ�Ï8Å�Æ ã

ï ã ñ ã�	 � �*( � s (#t�� ( � �<� + � � (�� � � )
	1( ���T	1( � (
& Æ�À+ÊÑË�À+ÆpÇ�È�À�Ú�Ó*À�Ê�Ë�ÛµÀ�Ï8Å�Æ�êTÔ�ÆpÓ*À�ÊÑÈÍÇ�Ê�ÛµÀ+ÙKË�Ï>ÅÑ¿ÁÀ%ÆÑÓÁ¿ÁÀ�Ê�ÀPÇ�È Ê�Ô�ÙÁË�ØÒÆ à( )Uñ * 0$��� Ä�Û~ê�Ë#Å�¿bÔ-ßÁÚ�À+Ù
À+Ä+Ä�À�Ï8Å�ÊÑË�Ä�Ë�Å/Ö�2 ) ö * ñ ö ç ÆÑÖ)Æ�ÅÑÀ+ÛCÔ�ÅÑË�Ä�Ô�Ì�Ì�Ö%Ä�¿ÒÔ�ÏÒÜ�Ë�ÏÁÜ àáTâ Ô�ÏÒÙ àáTì ÅÑÇ[À�ÚÁÄ�Ë�ÅÑÀpå�Ô�Ê�Ë�ÇRØÒÆ�ÊÑÀ'Æ�ÇRÏÒÔ�ÏÒÄ�À+Æ ã3� Ï
ÅÑ¿ÁÀ�À�Ú�ÓÁÌ�Ç�Ê�À+Ù[Ê�Ô�ÏÁÜRÀpî ö * � ÷ á â ÷ ö ç�ê�À�ÇRÕÒÆÑÀ�Ê�å�À+ÙOÅÑ¿ÒÀ�Æ�Ô�ÛµÀ�Õ±À+¿ÒÔ å)Ë�ÇRØÁÊ ÔRÆ¯Ë�ÏPÅ�¿ÁÀ
Ä�Ö8Ì�Ë�ÏÒÙ�À�Ê % Å�¿ÁÀ
ÓÁÊ�Ë�ÏÒÄ�Ë�Ó±Ô�Ì8Û�Ç�Ù�À'Æ�
�î 0 z 0 z 0 � ê�¿ÁË�Ä�¿7Ó*ÇRÆ�Æ�À'ÆÑÆ�ÔOÆÑË�ÏÁÜRÌ�À
Ê�ÔRÙ�Ë�Ô�ÌRÆ�ÅÑÊ�ØÒÄÅ�ØÁÊ�À�Ô�Ê�À�Å�¿ÁÀpÙÁÇ�ÛµË�Ï±Ô�Ï8Å ÛµÇ�Ù�À+Æ+ç
Ô�ÏÒÙ¦ê�¿ÁÀ+Ï áTâ Ù�À'Ä�Ê�À+ÔRÆ�À'Æ-Å�Ç�êpÔ�Ê�ÙÒÆ^î 0 ð�ñ�ç�Å�¿ÁÀAÏ)ØÁÛ-Õ*À�ÊCÇ�ÈPÔ�Ú)Ë�Ô�Ì�Æ�ÅÑÊ�ØÒÄÅ�ØÁÊ�À+ÆCÔ�ÆµêpÀ�Ì�ÌÞÔ�Æ�Å�¿ÁÀ
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N 7R/8J,�0>0;*)!'BAVDU>^1�'e>4@��e>0:83#/M>��U� # � � �#"*"� G/�1Z)�>%)�,8'63-'*H=)O>4@o>G:<; &0/�>GN�F\'B1^[�'*L�)�,8'6>G)�,8'*;eDU>^1�'*H�, ��G'/M>G) W('*) 3-'='*/�>(3#H#'*; �G'B1P'BA*5C'*;-7RDE'*/C)� FRF W(]
Ü�Ê�Ç�êTÅÑ¿PÊ�Ô�ÅÑÀ
Ç�È)ÅÑ¿ÁÀ�Ë�Ï±Æ/Å�Ô�ÕÁË�Ì�Ë�Å/ÖPÊ�Ô�ÓÁË�Ù�Ì�ÖèË�Ï±Ä�Ê�À+Ô�ÆÑÀ 
 ÆÑÀ�À
ßÒÜ�ØÒÊÑÀ 0R0�� ç+ØÁÏ8ÅÑË�Ì�Å�¿ÁÀ
Ë�ÏÒÆ�Å�Ô�ÕÁË�Ì�Ë�Å/Ö[ÆÑØÒÙÁÙ�À+ÏÁÌ�Ö
Ù�Ë�ÆÑÔ�ÓÁÓ±À'Ô�Ê�Æ
Ë�ÏKÅ�¿ÁÀPå)Ë�Ä�Ë�ÏÁË�Å/ÖCÇ�È áTâ �Nî 0 ð�ñ ã�& Æ�Æ�¿ÒÇ�ê�ÏKË�Ï^Å�Ô�ÕÁÌ�ÀPïÁç)À�Ú�Ä�Ë#Å�À+Ù^Û�Ç�Ù�À'Æpê�Ë#Å�¿.� � �
Ô�Ê�À"Ë�ÏLÜ�Ç)Ç�Ù\Ô�Ü�Ê�À�À+Û�À+Ï8Åèê�Ë�ÅÑ¿ZÔ�ÏÒÔ�Ì�Ö8Å�Ë�Ä+Ô�Ì ÓÁÊ�À+Ù�Ë�ÄÅ�Ë�ÇRÏÒÆ[ÈÍÇ�Ê áTâ Ê�Ô�ÏÁÜ�Ë�ÏÁÜbË�ÏLÔbÊÑÀ'Æ�ÇRÏÒÔ�Ï±Ä�À-Õ±Ô�ÏÒÙ
Ç�È�3 ö * ö ï\Å/Ö)ÓÁË�Ä�Ô�Ì�Ì�Ö5Ô�Ê�Ç�ØÁÏ±ÙÐÅ�¿ÁÀÎÅÑ¿ÁÀ+Ç�Ê�À�Å�Ë�Ä+Ô�ÌÞÓ*À�ÊÑÈÍÀ+Ä�Å/ú8Ê�À+ÆÑÇ�Ï±Ô�ÏÒÄ�À>å�Ô�Ì�ØÁÀ ã�ò ÀÎÅ�¿ÁË�ÏÁÝ5Å�¿ÒÔ�ÅCÅ�¿ÁÀ
Ù�Ë�ÆÑÄ�ÊÑÀ+ÓÒÔ�ÏÒÄ�Ë�À'Æ ÈÍÇ�Êe� & � Å�Ç7Ë�Æ�Ù�ØÁÀOÅÑÇ%Å�¿ÁÀOÇ�åRÀ�Ê�Ì�Ô�ÓÁÓÁË�ÏÁÜPÇ�È¯ÊÑÀ'Æ�ÇRÏÒÔ�Ï8Å�ÕÒÔ�ÏÒÙÁÆ+çRÔRÆ�Ç�Õ±Æ�À+ÊÑåRÀ+Ù"Ë�ÏCÅ�¿ÁÀ
Ä�Ö)Ì�Ë�ÏÒÙÁÀ�Ê 
 ÆÑÀ�ÀÞß±Ü�ØÁÊ�À 7 � ãRò Ë�ÅÑ¿^Ç�ØÁÊpÀ�Ú�Ó*À�Ê�Ë�ÛµÀ�Ï8Å�Ô�Ì±ÙÁÀ�å)Ë�Ä�À�çRÅÑ¿ÁÀèå)Ë�ÆÑØÒÔ�Ì�Ë�ÆÑÔ�ÅÑË�Ç�ÏCË�ÏCÅÑ¿ÁÀ[Æ�ÓÒ¿ÁÀ�Ê�ÀÞêTÔ�Æ
ÏÁÇ�Å�ÓÁÊÑÀ'Ä�Ë�Æ�À�À+ÏÁÇ�ØÒÜ�¿�ÅÑÇ-Ô�Ì�Ì�Ç�ê_Ô%Æ�Ö�Æ�ÅÑÀ�ÛCÔ�ÅÑË�Ä�ÛµÀ+Ô�ÆÑØÁÊ�À�ÛµÀ�Ï8Å�Ç�È±Å�¿ÁÀOÜRÊÑÇ�êTÅ�¿"Ê�Ô�Å�À�Ç�ÈÃÅÑ¿ÁÀOÀ�Ì�Ì�Ë�Ó�ÅÑË�Ä�Ô�Ì
Ë�Ï±Æ/Å�Ô�ÕÁË�Ì�Ë�Å/Ö�ç8ÕÁØ�ÅTêpÀèÙ�À�ÅÑÀ�Ê�ÛµË�ÏÒÀ+ÙCÀ�Ú)Ó*À�Ê�Ë�Û�À+Ï8Å�Ô�Ì�Ì�Ö-Å�¿ÁÀèå)Ë�ÆÑÄ�Ç�ØÒÆ�ÅÑ¿ÁÊ�À+ÆÑ¿ÁÇRÌ�ÙCÇ�È�Ë�Ï±Æ/Å�Ô�ÕÁË�Ì�Ë�Å/Ö�ÈÍÇ�Ê
Å/ê�Ç
Ü�Ë�å�À+Ïhå�Ô�Ì�ØÁÀ+Æ[Ç�È�ÅÑ¿ÁÀ�éÒÇ�êvÊÑÇ�Å�Ô�Å�Ë�ÇRÏóÊ�Ô�ÅÑÀ % áTâ � ) î ö * ����� 3 ö * ö�ö�7 ÈÍÇ�Ê àáTì ) ö * � ö 0 3 ö * ö�ö � � ô
Ô�ÏÒÙ áTâ � )Yî ö * ����0 3 ö * ö�ö�7 ÈÍÇ�Ê àáTì ) ö * � 7 � 3 ö * ö�ö � � ô ã*ò ÀCÊ�À+Ä+Ô�Ì�Ì�Å�¿ÒÔ�Å7Ë�Ï\ÅÑ¿ÁÀKÔ�ÕÒÆ�À+ÏÒÄ�À�Ç�È
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Ü�Ì�Ç�ÕÒÔ�Ì ÊÑÇ�Å�Ô�Å�Ë�ÇRÏ�ç*ÅÑ¿ÁÀCÇRÏÁÌ�ÖóÓ±À+Ê�ÈÍÀ'ÄÅ%Ê�À+ÆÑÇ�ÏÒÔ�ÏÒÄ�ÀµÔ�ÏÒÙhÅÑ¿ÒÀ�ÇRÏÁÌ�ÖóÇ�ÕÒÆÑÀ�Ê�å�À'ÙAÛµÇ�Ù�ÀCË�Ï\ÅÑ¿ÒÀ�å)Ë�Ä�Ë�ÏÁË�Å/Ö
Ç�ÈÞÅ�¿ÁÊ�À+ÆÑ¿ÁÇ�Ì�Ù 
ÍË ã À ã Ô�Å�Ì�Ç�ê x À�Ö)ÏÁÇ�Ì�ÙÁÆ�Ï)ØÁÛ-Õ*À�Ê � Ë�Æ"ÅÑ¿ÁÀÎÆÑÓÁË�ÏÁæ�Ç�åRÀ�Ê'ç�Ä�ÇRÊÑÊ�À+ÆÑÓ*Ç�ÏÒÙ�Ë�ÏÁÜAÅ�ÇXÔ\Æ�Ë�ÏÁÜRÌ�À
Ô�ÙÁÙÁË#Å�Ë�ÇRÏÒÔ�Ì¯Ê�Ç�Å�Ô�ÅÑË�Ç�ÏÎÔ�Ê�Ç�ØÒÏÒÙCÅ�¿ÁÀ7Ô�Ú�Ë�ÆTÇ�È ÛµÔ�Ú�Ë�Û"ØÁÛ Æ�ÅÑÊ�Ô�Ë�Ï 
�Æ�À+À # Ô�Ä+Ô�ô+À (3)	+�-/. ñ ö�ö�7 � ã

� e��>ÿ�ü���g �nm���ÿ�ü
� Ï�Å�¿ÁË�Æ Ó±Ô�Ó*À�Ê'ç�ê�ÀT¿ÒÔ åRÀpÓÒÊÑÀ'Æ�À+ÏRÅ�À+Ù7ÅÑ¿ÁÀÞÔ�ÏÒÔ�Ì�Ö8ÅÑË�Ä�Ô�Ì�Ô�ÏÒÙ�À�Ú�Ó±À+ÊÑË�ÛµÀ�Ï8Å�Ô�Ì�Æ/Å�ØÒÙ�Ö-Ç�ÈÒÅ�¿ÁÀ�Ë�ÏÁéÒØÁÀ�Ï±Ä�À

Ç�È É�Ç�Ê�Ë�ÇRÌ�Ë�Æ�ÈÍÇ�Ê�Ä�ÀTÇ�Ï"ÅÑ¿ÒÀ�À�Ì�Ì�Ë�Ó�ÅÑË�Ä�Ô�ÌÁË�ÏÒÆ/Å�Ô�ÕÁË�Ì�Ë#Å/Ö ã�ä ÇRÊ�ÔèÜRË�åRÀ�ÏµÄ�ÇRÏRÅ�Ô�Ë�ÏÁÀ�Ê�æ À+Ë#Å�¿ÁÀ�Ê�Ä�Ö)Ì�Ë�ÏÒÙ�Ê�Ë�Ä+Ô�Ì�ê�Ë�ÅÑ¿
ÔµßÁÚ�À+ÙAÔRÆ�Ó*À+Ä�ÅÞÊ�Ô�ÅÑË�Ç à+\ð à(vÇ�ÊOÆÑÓÁ¿ÁÀ+ÊÑË�Ä�Ô�Ì¯æ�çÁÅÑ¿ÒÀ7Ü�Ì�Ç�ÕÒÔ�Ì�Ê�Ç�Å�Ô�ÅÑË�Ç�ÏbÊ�Ô�ÅÑÀ-Ô�Ì�Ì�Ç�êÞÆpÅÑÇ>Æ�À+Ì�À'ÄÅOå�Ô�Ê�Ë�Ç�ØÒÆ
ÊÑÀ'Æ�ÇRÏÒÔ�Ï±Ä�À+Æ+ç�Ë�Ï^ÜRÇ8Ç�ÙCÔ�Ü�Ê�À�À�ÛµÀ+ÏRÅ�ê�Ë�ÅÑ¿^ÅÑ¿ÁÀèÜ�Ì�Ç�ÕÒÔ�ÌÁÅ�¿ÁÀ�ÇRÊÑÖ ã�� Ï^Ó±Ô�ÊÑÅÑË�Ä�ØÁÌ�Ô�Ê'ç�êpÀO¿ÒÔ åRÀÞÇ�ÕÒÆÑÀ�Ê�å�À'Ù�Ë�Ï
ÅÑ¿ÁÀ7ÆÑÓÁ¿ÁÀ+ÊÑÀ%Ï)ØÁÛµÀ+ÊÑÇRØÒÆ�Ä�ÇRÛ�ÓÒÌ�À�Ú>Æ/Å�Ô�Å�Ë�ÇRÏÒÔ�Ê�ÖCÛµÇ)ÙÁÀ+ÆÞÔ�ÅÞÊÑÀ+Ì�Ô�ÅÑË�å�À�Ì�ÖCÌ�Ç�êUå�Ô�Ì�ØÁÀ+ÆÞÇ�È�ÅÑ¿ÁÀ x À+Ö)ÏÁÇ�Ì�ÙÁÆ
Ï)ØÁÛ-Õ*À�Ê'ç�Ë�ÏÐÔ�ÙÁÙ�Ë�ÅÑË�Ç�ÏXÅ�ÇÎÅÑ¿ÁÀKÆÑË�ÛµÓÁÌ�À^ÆÑÓÁË�Ï�æ�Ç�åRÀ�Ê[ÅÑ¿±Ô�Å%Å�Ô�Ý�À'ÆPÓÁÌ�ÔRÄ�ÀCË�ÏXÅÑ¿ÁÀKÏÒÇ�Ï)ú)ÊÑÇ�Å�Ô�Å�Ë�ÏÒÜbÄ+Ô�ÆÑÀ ã
ä ÇRÊÞÕ±Ç�ÅÑ¿ÎÅ�¿ÁÀ7Ä�Ö)Ì�Ë�ÏÒÙÁÀ�ÊOÔ�ÏÒÙ>ÅÑ¿ÁÀ-ÆÑÓÁ¿ÁÀ+ÊÑÀRç�ê�¿ÁÀ�ÏóÙÁÀ+Ä�Ê�À+ÔRÆ�Ë�ÏÁÜ�ÓÁÊ�Ç�Ü�Ê�À+Æ�ÆÑË�åRÀ�Ì�ÖµÅÑ¿ÁÀ%ÜRÌ�ÇRÕÒÔ�Ì¯Ê�Ç�Å�Ô�ÅÑË�Ç�Ï
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