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ß�à¸¦�ôÛ­?»�ÓÓ¢¡\5¦e<�Ó�ôMïÎ<Û­ëí;<�Ó�ô ¦�8;:Ê8|ÿV­
��r5/CZ�4L6XÕV35/C4L6QZp/CRVUL6X1�4LIK@WIKD�U+/CB�R��5I�Y-IKRHGHqs/2GHULr�BKO�I|�5�54LBv�;/2M�I|UL6X@C[zÓH:ÙÓ�\�4+IKG
Ò|M�/CR�IKR5G�I�MzI��V£/2M~35M ��6vI|EzO#B�4j�
 ¦©¹�­oBKO�8;:��r5694L6QZL35@�U+/2RH1 ü £¯DXBKR5G5/CUL/2B�R�O#B�4sÝ¤BKY535Z7Up¿i6X47O#BK4LM�IKR5DX69Y�6XDQB�M�6QZ{¦�ZL6Q6~.0/21g8;:Ê8�­�=

ü��� ¦ æ~ý à�­�Á'<YX¹ZÁã ¦�8;:Ê8Y\�­
qsr56Q4L6

æ~ý à�»ÕÔ ¾¤ß-hÉ½~¹¸¼ ß-h+½~¹ß�ÖÁ¹?¼ ¾¤ß�à�¹d× ê �Q » pqr s Ä s Ç Q�à v wy ¦�8;:Ê8+mT­
®¯R{ULr56tO#BK@2@2B�qs/CR51�qA6oZ7r-IK@C@\E|6X6Q��U+r56t35R5DX6Q47U+IK/2RTU¯[)G56XZ7DX47/2�HUL/2B�R)�H�;6XG���YH3HU�DQB�R5ZL/CG56X4PIK@CUL6X47R-I|U+/�S�6��6X47O#BK4LM�IKR5DX6kZ7��6QDX/��-DvI|UL/2B�RHZX:
Ë�Ì�Ø�ÌÏÎ Ù¯Ò�Þëß�Þe×�Ö*��Ù@ÒRÔD�\�ëÑLÕ Ó�Ô�Ò�Õ å\�[ÖDà%ÞëÔ-× ç#Ð=Ñ~Ò�Ó�Ô�Ò�Õ/ÖI×@Ø�Ñ ÖMÙ@Ù@ÒRÔ�ÖIØRÛÜ�ìË E|B�1�6XZ]UFIKG�Ï�Ð ´KÑ�Ò ¦e<�ª�«�«T­�3HZL6XG~I�ZLBKOÔU¯qAIK4L6��-IKDFE�IK1K6tY-I|ZL6XG{B�R9U+r56�¡�¢p£¯Mg/2R5/CM�/CÞvI|UL/2B�Rs/CR~¨�B�[\@26¦]<vª�«�\�­g¦�G56QR5BKUL6XG��]ULr56�<�ªK«Kÿ|£eI|�5�54LB�IKDFr5��/CR}¨�B�[\@26z6�U�IK@©:C�A<�ª�«�ªT­�U+B�G56XZ7/21�R�I�� ü £¯BK�HU+/CMzIK@C�
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.P/C1�354L6)8\:]mH= ü £¯�5@CBKU+ZAO#BK4s½*Ú t Ç:|y¦#ZLB�@C/2G�DX3H47S�6QZF­¤IKR5G^½*ÚFÛ ÷ Å�¦�G-IKZ7r56XG�DX354]S�6QZF­�:DXBKRVUL4LB�@C@26Q4X:i��r56X/C4PDXBKRVUL4LB�@C@26Q4Pr-IKZPZL/��~Z7U+I|U+6QZ?IKR5G�1�/�S�6QZ�ZL35� û ü ¦ æ~ý àW­�» ü ý àW»�<K:ÊÓYm�¬¤O#B�4PY�BKULrZ7UL4L35D�U+35476XG�IKR5Gc35R5Z]U+4735DQUL354L6QG�Q�h�:���6�qs/2@C@tG56QR5BKUL6�ULr5/2Z~DXB�RTU+47B�@2@C6X4~½*ÚFÛ ÷ ÅÛ:}.-4L6Q35G56QR\Y�6X471¦]<vª�«�ªT­�35Z76XGcIKR5B|U+r56Q4~G56QZL/21KR}M�6�U+r5B\G�IKRHG�IKDFr5/C6QS�6QGcI�DXBKRVUL4LB�@C@26Q49qs/�U+r
�HS�6%Z]UFI|UL6XZ�1�/�S\/2R51
ü ý à�»�<�:ÊÓY\|ÿ{O#B�4�35R5Z]U+4735DQUL354L6QG5Q�h�:P¾tIKRH/CS�IKR5G�>AIK4L@C6QS�¦]<�ªKª�ÓT­¸G5B�R5BKUA�54L6QZL6QRVU�I ü S|IK@23H6pO#B�4U+rH6X/24�GH6XZL/C1�R��5YH3HU¤ZLr5B�q'Z7B�M�6�UL/2Mg6k4L6QZL��B�R5ZL6QZ&Ü�:Ý�Ï�� ³+± Ð f��g´KÑ d\Ïu` feÞ �-:�� /CULr�ULr56~R56�q ¡g¢s£¯ZLB|OÔU¯qoIK476�¦©>AIK@JIKZ�Ï�Ð ´KÑ�Ò �i<�ª�ª�Ó�­sY-I|ZL6XGÈBKR�U+r56Z7U+I|U+6É£¯Z7�-IKDX6kZ7B�@23;U+/2BKRzBKO0¨�B�[\@26gÏ�Ð ´KÑ�Ò ¦]<�ªK«�ªT­��\U+r56 ü £¯Z][;RTULr56XZ7/2Z)¦X�7¨p£i�'/CUL6X4+I�U+/2BKR5�V­¸��6Q47O#B�47M�ZY�6QULUL6X4sU+r-I|R�qs/CULr�ULr56�<vª�«Kÿ|£¯IK�5�547BTIKDFr�:I��69qA6Q4L6�IKYH@26kU+B�G56XZ7/21�R�IgDQB�RTU+4LBK@2@26Q4�qsr5/2DFr���DXBKM�£�-IK476XG�ULB�½*ÚFÛ ÷ ÅÛ��@2B�qt6X476XG ü ý à}O#47B�M <�:ÊÓ+mT¬�U+B�ÓH:ÙªT¬K«;:k��r56�R56Qq DXB�RTUL4LB�@C@26X4¤qs/2@C@0Y�6�G56QR5BKU+6QG½*Ú t Ç:|i:¸®¥U¤r-IKZp8�8�Z]UFI|UL6XZpIKR5G^IgZ]UFI|UL69ZL�-IKDQ694L6X�H4L6XZ76XRTUFI�U+/2BKR�/2Z�1K/CS�6QR�/2R � �5��6XRHG5/�� <K:.P/21K354L6{8;:zm�Z7r5B�qsZ ü O#BK4�Ý¤¿0��Ü�¿ IKRHG�Ý Ë IKZpIgO#35RHDQU+/CB�R�B|OPO#4L6QÕV356XR5D�[�O#BK4�½*Ú t ÇV|�¦�ZLBK@2/2GDX3H47S�6QZF­AI|R5G�½*Ú1Û ÷ Å{¦#G-IKZLrH6XG�DX3H47S�6QZF­É: ü ¦ æ~ý à�­?O#BK4�ULr56�R56�qÎDXB�RTU+47B�@2@C6X4�/2Z�6��\U+476XMg6X@�[��-I|U�IKRHGU+rH6���6vIKE�S|IK@C356K� ü ý à��0/CZ{Z735Y5Z]UFIKRTU+/2IK@2@�[�@CBÛqt6X49U+r5IKR�O#B�49U+rH6�B�@CG�DQB�RTU+47B�@2@C6X4X:���r56l� ³���f � ´KÑ��6X47O#BK4LM�IKR5DX6�/2Z01�6XRH6X4+I|@2@C[kqtB�47ZL6AO#B�4iU+r56tR56QqyDQB�RTU+4LBK@2@26Q4X�Ûqsr5/2@C6A47B�Y535Z]U�Z7U+IKY5/C@2/CU¯[9/CZ0/CM��H4LB�S�6QGO#B�4�Z7B�M�6�O#476XÕV356QR5DX/C6XZX:.P/21H:T8;:Ê¬9Z7r5B�qsZtULr56�U+/2Mg6�4L6QZL��B�R5Z76¤ULB{Z76QU+��B�/CRVU�DFr-I|R51�6XZ?O#B�4¸DQB�RTU+4LBK@2@26Q4?½*Ú t Ç:|0:P��r56¤ZLBK@2/2G

ß 4��<#:7&>D0<(D���+7�>�� ����!)(Dà-�<(+!)Ru�<(�>u4��'/�=)7&R@H�J�á<á1�1Mp587P0<Y+���'!,(+7�>Dâ�ãåär�æJ<ç áFèPTe01/"�:��7S!,/8>X7�#V!,G<(OapéP0 5Q7&R<7S/�%0<;�/Q��!)oD7�/�7&#:.B0<(�#:7&#�>X!$>^(+0'�9fF;+!)�:7�ou� �323�@���+01#:7�.+/�7&#:7S(F�:7�>t!,(^�:�+7&!)/I.��<.W7&/&a
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.P/C1�354L6t8;:Ê¬;= Ë /2M~35@JI|UL/2B�RkB|O-ZL6�U+��B�/2RTU�DFr5IKR51�6QZ�35ZL/CR51�DQB�RTU+4LBK@2@26Q4i½*Ú t Ç:|0:PÝs6XZ7��B�RHZL6XZ?I|4L6AZ7r5B�qsRY�BKU+r O#B�4%RHB�M�/CR-IK@pDvIKZ76À¦#ZLB�@C/2G DQ3547SK6XZF­�IKR5G qs/�U+r /2R5�H3HU�35R5DQ6X47U+IK/2RTU¯[ 1K/CS�6QR /2R¹k¸Õ�:¤8\: 8�¬¦�G5IKZLr56QG�DQ3547SK6XZ+­�:



8+m n�ï¤ð�ñ�fiò?h�_H`?ñ�ò?h¤ó�jshpô�ð�d�n�ò�õ ò¸b�ö¤ï�fc÷Hò?ø�ò¤npf�b�j�d§`�`C`
�0IKY5@26^8\:C<�= x �HUL/2M�IK@ ü ý à�£¥S|IK@C356XZ�O#B�4�ULr56�B�4L/C1�/2R-I|@A�547B�Y5@26QM�O#B�47M�35@JI�U+/2BKR��
k¸ÕÁ:A8\: 8Y\iêH8;:Ê8+mH�¦ � �5�547BTIKDFr � ­�:ÌAB�RTU+47B�@2@C6X4 ü ý à ¤;Ä ¤�Ç õ h+Ä õ h]Ç õ � Ä õ � ÇU¯[\��6 Mg/2R�: Mg/2R�: M�/CR�: M�/CR�:

ü £ x ¨k. ¦©½*Ú t ÇV|�­ ÓH:ÙªT¬K«
ü £¯�s¨k.Î¦�½*ÚXÇÉ­ ÓH:ÙªT8+m¿¸® <�:]\KÓ <vÿV8 £e8Y\;:zm mKÿ5: ÿ <�:ÊîY\¿¸®e¨ <�:ÙîT8 <&m�î £¯î�ªH:�< ÿ5<�:Ê8 Ó;:Ê«�ª+m ÓH:ÙîKÿV8 ÓH:Ê8Kª�Ó

DX3H47S�6QZ�ZLr5B�qìU+rH6�R5B�Mg/2R5IK@�4L6QZL��B�R5ZL6|��I|R5GÀU+rH6�G5BKU7U+6QG�DX354]S�6QZ%U+r56�476XZ7��B�RHZL6�qs/�U+r�MgB;GH6X@6X474LB�4Q:¸��r56)ZL��6XDX/��-D9M�B\G56Q@�6X474LB�4oqt6{3HZL69/2Z
¿0¦Wô�­¸»ë§ �Oì�í î ¼:��Ä í Çì�í î ¼:��Ä ÓÓ �Oì�í î ¼:� ì�í ïì�í î ¼:��Ä ©ê¿ ö ¦�ôÛ­ ¦�8;:Ê8�¬�­

qsr56Q4L6@¿�/CZsULr56kU+47356k/2R5�H3HU¤ZL/21KR-IK@WIKRHGl¿ ö U+r569/CR5�53HUsZ7/21�R-I|@�DXB�Mg�53HUL6XG^YT[%U+r569DQB�RTU+4LBK@2@26Q4X:��r5/2Zt35R5DQ6X47U+IK/2RTU¯[�/2Z�DXB�S�6Q4L6QG^YT[gU+r56¤U+r56p35R5DQ6X47U+IK/2RTU¯[�G56XZ7DX47/2�HUL/2B�R��\ß-h�¦�ôÛ­7­�:¸>t[gDQB�M��5IK4]£/2RH1�ULr56�U+/2Mg6�4L6QZL��B�R5ZL6QZ{ULB^ULr5B�ZL6��54L6QZL6QRVUL6XG
O#BK4)ULr56�DQB�RTU+47B�@2@C6X49½*Ú1Û ÷ Å~/2R Ë EKB�1K6XZ7U+IKG�Ï�Ð ´KÑ�Ò¦]<vª�«�«T­�qt6)ZL6X6kULr-I|UsU+r569G5/���6Q4L6QR5DX69/2Z�476X@2I|U+/�S�6X@�[%Z7MzIK@C@�:
Ë�Ì�Ø�Ì[Ë Üð��à%ÑLÒ�×�ÖDà%ÞSñ-Ñ Ø´Ô�×-àâÒ�Ôu�&�ëÑ~Òð��ÑLá%Þ[ß-×�áèç&Ü�Ù@Ù@Ò�ÔIÖIØRÛäÜ�ì�0IKY5@26o8;:�<AZLrHBÛqsZ¸Mg/2RH/2Mg/2ÞX6QG ü £¥S|IK@23H6XZiB�YHUFI|/2R56QG~O#B�4iG5/C��6X476XRTU¸DXBKRVUL4LB�@C@26Q40Z]U+4L3HDQU+3H4L6XZQ: ü £ x ¨k./2Z)I x RH6%¨�6X1K4L6X6gBKOs.-476X6XGHB�M ü DQB�RTU+4LBK@2@26Q4)IKR5G ü £¯�s¨k. /2Z{I��oqtBÈ¨�6X1�476X6gBKOs.-4L6Q6XG5BKM üDXBKRVUL4LB�@C@26Q4X:���r56gZL6XDQB�R5G�4LB�q ZLrHBÛqsZ9U+r5I|U9qs/CU+r�I��s¨k.ÎDQB�RTU+4LBK@2@26Q4�qA6gM�I�[�4L6XGH35DX6�U+r56 ü £S|IK@23H6)O#B�4�Ýp¿ O#4LBKM Ó;:ÊªT¬|«�U+B�Ó;:ÊªT8 mH:�¦#�0B�IvSKB�/2GÈRV35Mg6X47/2DvI|@0�547B�Y5@C6XMgZ¤qsr56QR B�YHUFI|/2R5/CR51gULr5/2ZDXBKRVUL4LB�@C@26Q4?qt6�r-I|GzU+B{/2RTU+47B;G53HDX6�Z7B�Mg6�Mg6vIKZ7354L6QM�6QRVUAR5B�/CZL6�­É:�®¯R%1�6QR56X4LIK@��;I~�s¨k.�DXB�RTU+47B�@2@C6X4[\/26Q@2G5Z�/2Mg�54LB�S�6QG���6X47O#BK4LM�IKR5DX6^qsr56XR�qt6Èr-IvS�6�ZL/2M~35@CU+IKR56XBK35ZzG5/CZ7UL354LY-I|R5DX6�476e�76QDQU+/CB�R IKRHGDXBKM�M�IKR5G9O#B�@2@CB�qs/2R515:W®¯R{B�3540DvIKZ76tU+rH6tMgB;GH6X@V35R5DQ6X47U+IK/2RTU¯[)/2R{6Q��6XD�U�/2RTUL4LB\G535DX6QZPG5/CZ7UL354LY-I|R5DX6QZ¦�1K6XR56Q4+I|UL6XG�/2RTU+6Q4LR-I|@2@C[H­�IKR5G�M�IKEK6QZ�/CUsIKG;SKI|RVU+IK1�6QB�35ZoU+B�3HZL6)I�DXB�RTUL4LB�@C@26X4�qsr5/2DFr�Z7r-IK��6XZ�U+r56ZL6�U+��B�/2RTULZ¤GH/C��6X4L6QRTU+@C[K:®¯R��0IKY5@C6�8;:�<{qt6�I|@2ZLBgZLrHBÛqÍULr56{476XZ735@CULZ�35Z7/2R51�U¯qAB%¿?®�£AB�4p¿¸®e¨p£¯DXBKRVUL4LB�@C@26Q4LZsBKO�ULr56)O#BK4LMY�6X@2B�q9:

½�¦�ôÛ­¸» ë�ò à%h � ºÉ¦�ôÛ­ ÓÓ ò à%h � ¼v¦Wô�­ í ê ò à%h �-ó ¦�ôÛ­¸»ð¤ è <Mï õ h ó ôõ h ó ô
<Mï õ �Qó ô<IïyÓp¢�< õ �-ó ô ¦�8;:Ê8K«T­

x �HU+/CMzI|@T¿¸®SÒK¿¸®e¨ÀU+35R5/CR51�Z�qA6Q4L6tB�YHUFI|/2R56QG~35Z7/2R51�Ip1�6QR56X4LIK@�£¥�5354L��B�Z76�BK�HU+/CM�/CÞvI|UL/2B�R9IK@C1�B�47/CU+rHMU+BkMg/2RH/2Mg/2ÞX6 ü ý à�qs/CU+r�476XZ7��6QDQU?U+B�ULr56�ZL/Ú���-I|4+IKMg6QUL6X4LZ î :L�
6�BKYHUFIK/CR56XG�BK�HU+/CMzIK@ ü ý à�£¥S|IK@C356XZBKOP<�:¡\|Ó9O#B�4�¿¸®�£¯DQB�RTU+47B�@�I|R5G�<�:ÙîT8�O#B�4�¿¸®e¨p£¯DXBKRVUL4LB�@©:�Ü¤BKU+6sU+r-I�UtULr56pBK�HU+/CMzIK@;U+35R5/CR51�ZtIK4L6�SK6X47[ôSõn7D#:7���;�.q�:�+7*.+/�0<Y+=,7Soc�<#E��oD!,(Xh�oD�'Z^.�/:01Y+=)7&o�%BoD!,(Wö�oD�'ZF÷�â"H]ø�ãåä-M[%å�'(W>q;�#:7&>����+7�/�0<;+�:!,(+7yùVoD!,(+!)hou� Z+ú�!)(^�:��7�û�.X�:!,oD!)��� �:!,0<(^��0F01=)YB0NZuTe0</9ü\v
�IýOvP4�HjþE/3�<2S7<%åJ&á1á<�FM



_H`�ÁV`�÷pÂ�j9ösòt÷�fHð�l ò�f}ð�ø�`EÃ¥aBÄWÅUÅFÆpò�Ç�ðkô�ñ?ø�ò h¤ò@.0b]÷;bvfiò?l 8K¬
�0IKY5@26k8;: 8\= x �;U+/2M�IK@ ü ý à�£¥S|IK@23H6XZAO#B�4AG5/C��6X476XRTUs��6Q47O#B�47MzI|R5DX6�qt6X/C1�rTU+ZQ��k?ÕÁ:�8;:�<�îH��¦ � �5�54LB�IKDFr� ­É: ÌABKRVUL4LB�@C@26Q4 ü ý à õãöø÷ Ä õ}öø÷ Ç ¤;Ä ¤�Ç õ h+Ä õ heÇ õ � Ä õ � ÇU¯[\��6 Mg/2R�: Mg/2R�: Mg/2R�: Mg/2R�: Mg/2R�: M�/CR�:

ü £ x ¨k. Ó;:ÊªT¬|« 8KÓ 8KÓ
ü £ x ¨k. Ó;:ÊªT¬|Ó ÿTÓ <�Ó
ü £ x ¨k. Ó;:Êª�î�¬ «�Ó \
ü £ x ¨k. <K:ÊÓ�ªK« 8KÓ <�Ó¿¸®e¨ <K:ÊîT8 8KÓ 8KÓ <&m�î £eî�ªH:�< ÿ5<�:Ê8 ÓH:Ê«KªYm ÓH:ÙîKÿV8 ÓH:Ê8Kª�Ó¿¸®e¨ <K:C<!\ ÿTÓ <�Ó ª�«;:Ùÿ £F<Û¬;:Ê¬ mT¬;:]\ ÓH: ¬ m�ª ÓH:Ùî�«�\ ÓH:]\�8Kª¿¸®e¨ <K:ÊÓ�ª «�Ó \ \+m;: 8 £eî�ªH:Ùî m�«H:�< <�: ÿT« ÓH:Ùî�îT8 ÓH:]\K«T8¿¸®e¨ <K:Êî�î 8KÓ <�Ó <&mKÿ £eîT¬;:Ê8 î�ªH:Ê8 ÓH:]m�¬|ÿ ÓH:Ùî�ª�« ÓH:ÙîT8�¬

G5/���6Q4L6XRTU�O#B�4%ULr56ÈU¯qAB�DFr-IKR5R56Q@2Z�/2R Z7�5/CUL6�B|O{ULr56�O�I|DQU�U+r5I|U�U+r56 �547B�Y5@26QM O#B�47M�35@JI�U+/2BKRÀ/2ZR56XIK4L@�[�Z7[\MgM�6�U+4L/CDK:?��r5/CZ¤/CZs�54LB�Y5IKY5@C[%DvIK35Z76XG�YV[�ULr56k�H�;6XG�Z]U+4L3HDQU+3H4L6{IKR5G^@2/2Mg/CUL6XG�RV35M�Y�6X4BKOWZ]UFI|UL6XZ�BKOW¿?®SÒ|¿?®e¨'DQB�RTU+4LBK@2@26Q4LZQ:���r5/2Zt/2Z7ZL356�/CZAG5/CZLDQ35ZLZ76XG�/2R�M�B�476�G56�UFIK/C@�YT[ê�W35R5G5Z]U+4X¿BKM Ï�Ð´KÑ�Ò ¦e<�ª�ªH<�­�:
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Ã=Çv¦Wô�­¸» <�Ó�Ó8 8|Ó�ôIï�88KÓ�ô îXÇ é Ç ê Ã�È;¦�ôÛ­?»�Óp¢ÙÓH< \KÓYôIïÎ<ÓÓ¢ÊÓ�ÓKÓ�\YôBïÎ< îQÇ é Ç ¦�8;:Ùî�îT­
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A <Û8LCÚ��qoI|EK6X47R-I�IKEÁ��·{:oI|R5G Ë /CqAIKR��¤Ý9:k¦e<�ªT¬�8�­É:I�W/CR56vIK4 x �HU+/CMzIK@pÌAB�RTUL4LB�@ Ë [;Z]U+6QM�ZQ��Ü¤6Qq¾�B�47E�=
� /C@26Q[K:
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ûNóEÖ�2v<>F�=�=%Ñ	× ü! ç[ì6è8é.äSá3êL2�ÒX5æäSáLØUãDé.àâé.ì/ã�2�åæ÷"ò,��ò,+,+3û��	��åNãSä¯+���ÙÏ��õhò�÷
�xÌ3ì/ãSäDé.àâé.ì/ãæî1ì/çÃç[ì�Ò19SêQàâãSá,ê�ê ìNî å�ê�á�à ìNîÚ ! ì/ê�ê[é�Ò1:.ásÛ ! : åNãVà�ês×3ÊQËSá ü ? ç[ì�Ò19SêQàâãSá,ê�ê�Ì3ìNãSäSé.à�éëì/ã¼ÕÓåS5gÒMá î1ìNç�Õ#91:ëå�àâá,ä
åNêÑåvÜ ì�Ò�9Sê[à{4ià�å�ÒSém:ëéÿà`5
Î Ü~41ÑÃàâá,ê[àBì/ç¸åNê�å*Ü ì�Ò19Sê[à#Ý�á,ç[î1ì/çuÕÓåNã�Ì3á Î Ü~Ý{Ñwàâá3êQàS239Dê�éëã�Ííà ËDá�ÞVßw?*ãSì/ç�Õ�à�ì ê ! ásÌ,é.î�5	à ËSáç�áLàX9Séëç[á3ä ! á,ç[î1ì/çuÕÓå�ã1Ì3á;×xÊQËSá�à�á3ê[à=é.ê=å Ú Ó ìNç�ê[à/?`Ì3åNê�áLÛ¶à�á3êQàså�ãSäwà ËSá�9SãSäDá3ç�:E58éëã1Í¶åNê[ê�91Õ ! à�éëì/ãwî1ì/çãSáLÌ3á3ê[ê�éÿà`5ÌåNãSäÌê�9�á�Ì3é.á3ã1Ì�5ÌìNîMà�ËSá¶ç�ì�Ò�9Sê[à�ãSá3ê[ê�Ì3ìNãSäSé.à�éëì/ãþé.êÑà ËUå�à�à�ËSáw9Sã1Ì3á,ç[àâåNéëãVà`5BäSá,ê�Ì,ç�é ! àâéëìNãéëê Ú à�é�Í�ËVà Û�2�õ�Ö)òsÖ¶à ËDá�ê�á�àÃìNî Ú ! ìNê�ê�émÒ1:ëáLÛ ! :ëåNãVàâêw9Sê�á,äæéëã�à ËSá àâá,ê[àÃêuËSì�91:.ä é.ã1Ìs:m9SäSáKðL÷Uó�� ! : åNãVàâêìNî�éëãVàâá,ç�á,ê[àS2Sî1ìNçÅãSásÌ,á3ê�ê[é.à`5�2Må�ãSäFûNóôó ! :ëåNãVàâê¶ìNî�éëãVàâá,ç�á3êQàS2Sî1ì/çÅêu9�á�Ì3é.á3ã1Ì�5�×â ã à ËDá ! ç[ì�Ì,á3ê�ê�Ì3ì/ãVàâç[ì�:¨Ì3ì�Õ�Õ#9SãSéÿà`5�é.à`éëê¶è/á,çu5ÆÌ3ì�Õ�Õ:ìNã�à�ìaàX9UåNãVàâéÿî�5 ! : åNãVàu?pÕ:ì8äSáL:�Õ:é.ê/?Õ:å�à Ì,Ëíéëã à�á3ç�ÕÌê ìNî�ÍVåNé.ãæåNãSä äSás:ëå>5�9Sã�Ì3á3çQà�åNé.ãVà`5�×�ÊQËDéëê�9Dã1Ì3á,ç[à�å�éëãVà`5 äDá3ê�Ì,ç�é ! àâé.ì/ã*Í/á,ãSá3ç�å�àâá,êåBê�á�à�ã Îåä Ñ
ìNî Ú ! ìNê�ê�émÒ1:ëáLÛ ! : å�ãià�êiæç
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å !1! ç[ì ßEémÕÓå�à�éëì/ã ìNî8ãÿÕÓåS5�58éëás:.ä
å�Ì,ì/ãSê[á3ç[è�å�à�é.èNá
ç�á,ê�91:ÿàS2/ì/çså`àâì8ì�ì ! àâémÕ:é.ê[àâémÌç�á,ê�91:ÿàS2iäSá ! á,ãSäSéëã�Í
ì/ã�ËSì>ÓÏÓ áL:�:8ã é.ê å !1! ç�ì�ßEé�Õ:å�à�á3ä�×xâ*à
éëê�à�ËSá3ç[á,î1ì/ç[á�é�Õ ! ì/ç[àâåNãVà�àâì ì�ÒDà�å�éëã:åàâémÍ�ËVà�å !�! ç�ì�ßEé�Õ:å�àâé.ì/ã ìNî�ãg×��ÃãSá�ÕÓåS5¸ìNî�Ì3ì�9Dç�ê�á¶å�ç�Í�9Sá à ËUå�à�åNãBá�ßDå�Ì�à�ç�á ! ç�á,ê�á3ãVàâå�àâé.ì/ãþìNî8ã éëêãSìNà è/á3ç/5Ké�Õ ! ì/ç[àâåNãVà î1ì/ç�Ì3ì/ãVàâç[ì�:�:.á3ç åNãUå�:E5Eê[éëêÅå�ãSä�äSá3ê[é�Í/ã�2Eê�é.ã1Ì3áÃà�ËSávÍVåNé.ã�? äSáL: åS5�9Sã1Ì,á3ç[àâåNéëãVà`5é.à�ê�áL:.î¶éëê¸ì/ã1:E5FåNã�å !1! ç�ì�ßEé�Õ:å�à�éëì/ãÈìNî¶à ËSá�å�Ì�à 9Uå;: ! :ëåNãVàu?`ÕÌì8äSás:{Õ:é.ê�Õ:å�à Ì,Ë�×	�`ì>Ó á�è/á,çs2 î1ç[ì�ÕåNãKá,ã1Í/éëãDá3á3ç[éëã1Í ! ì/é.ãVàÅìNî�è8éëá�Ó�2Uå#Ì3ì�:m:ëáLÌ,àâé.ì/ã�ìNî�à�é�Í�ËVà Ú ì�
íà�ËSáwê�ËDás:.îuÛkÕÌìEäSáL:ëêaî1ì/ç�Ì3ì�ÕiÕÌì/ã1:E59Sê[á3äV9Sã1Ì,á3ç[àâåNéëãVà`5KäDá3ê�Ì,ç�é ! àâé.ì/ãSêÅéëê è/á3ç/5|9Sê[á,î&91:�å�ãSä|Ó¶é�:�:kê�9�ÒSê[àâåNãVàâé å;:�:m5:ç�á,ä191Ì,á à�ËSáwá�
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à ËSá,ã�à�ì
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Má3ç[á3ã1Ì,á¼Òká,à`Ó á3á,ã ÕÌìEäDás:�:.éëã1Í#Ó¶éÿà Ë*Ì,ì�Õ ! :ëá'ßæå�ãSäæç�á3å�: ! á,ç[à 9Dç�ÒUå�?à�éëì/ãDês2��|2UåNêQÓ ás:�:=å�êcÓ¶éÿà Ë�çâåLàâéëìNãUå�:Xå�ãSäíé.ç�ç�å�àâé.ì/ãUå�:�Ó á,é�Í�ËVà�ês2���×
â ãæà ËSá ü î1çâå�ÕÌáLÓ ì/çuÔ�á3å�Ì,Ë³9Sã1Ì,á3ç[àâåNéëãVà`5íéëê~Õ:ì8äSás:m:ëá,äæåNêwå Ú ãSì/çuÕ Òkì�9SãDäSá3ä³:ëé.ãSá�å�ç î1ç�å�Ì�?àâé.ì/ãUå�: ! á3çQà 9SçuÒUå�àâé.ì/ã1Û åNê
é�:m:�9SêQàâç�å�àâá,äÈé.ã��sé�Í�×�B�×m<�2�ÓcËSá3ç[á��Ôé.ê�å�ãõ9Sã1ÔiãSì>Ó¶ã ! á,ç[à 9Dç�ÒUå�à�éëì/ãÓ¶é.à�ËkÒMì�9SãSäSá,äiÕ:å�Í/ãSéÿà 9SäDá�×�ÊQËDá ! á3çQà 9SçuÒUå�à�éëì/ã��|å�ãSäBà ËSá¶éëãVà�á3ç�Ì,ì/ãSãSáLÌ,à�éëì/ãDÕ:å�àâç[éÿß���î1ì/çuÕ:êå���éëãSá3åNç��Uçâå;Ì,àâé.ì/ãUå�:�Ê�ç�åNãSêQî1ì/ç�Õ:å�àâé.ì/ã Î ���xÊwÑgÓcËSé�Ì,Ë�äSá�ØUãSá3ê:å ê�á�àþìNî ! ì/ê[ê�é�Ò�:ëáaÕ:å !1! é.ã1Í/êî1ç�ì�Õ éëã ! 9Dà �íà�ìþì�9Dà ! 9Dà"!�×!Dè$#&% Î ��ú'��Ñ(�aèêô)�+*,*.-/�+*10(� Î3254 �.0,06�iÑ ï 0 �.03*�ý7� Î B�×�@�Ñ7 ! : åNãVà.ÕÌì8äSás:¨ÕÓåS5íéëã1ÌL:�9SäDá�ê�á�è/á,çâå�:39Dã1Ì3á,ç[à�å�éëãVàâé.á3êwå�à�äSé�
Má3ç[á3ãVàv:.ì�Ì3å�àâé.ì/ãSês2
ÓcËSémÌ,Ë�ÕÓåS5ÆÒMáÌ3ì�Õ#ÒSéëãDá3äÌéëãVàâì ì/ãSáwÒSémÍ5�&��Ê åNãSä�å983óëð>�,��ñNõ)û�øEðL÷kûNó ! á,ç[à 9Dç�ÒUå�à�éëì/ã�Õ:å�àâç[éÿß�2:�|2Mõ�Ö)òsÖRå;�¹Ó¶é.à�Ëå:ê ! áLÌ3éEØ
Ìi+������
�������âò�×�ÊQËDá�ê[à�ç�91Ì�à 9Sç[á3äüê�é.ã1Í�91:ëåNçÅè�å�:�9Sá;2 ü 28Ó åNêÃé.ãià�ç�ì8ä191Ì,á3äæå�êÃåÓç[áLØUãSáLÕ:á,ãVàìNî à ËSákÞVß~?*ãSì/ç�Õ ê[à�å;ÒSé�:.é.à`5*Ì,ì/ãSäSéÿàâé.ì/ã�2�ÓcËSémÌ,Ë ÕÌá�åNêu9Sç�á,ê¸êQà�å�ÒSém:ëéÿà`5�Ó¶é.à�ËÈç[á3ê ! áLÌ,à�à�ì å�ã �8÷=<+������
�������âò�ñ ! á,ç[à�9Sç�ÒUåLàâéëìNã*ÕÓåLàâç�é�ß>�|2Ñõ�Ö)òsÖ�Ó¶éÿà ËSì�9Eà.9Dà�é�:ëé�?3é.ã1Íi:.ì�Ì3å�àâé.ì/ãUå�:�é.ãDî1ì/çuÕÓå�à�éëì/ã�å�Òkì�9Dàà ËDág9Sã�Ì3á3çQà�åNé.ãVàâéëá,ês×wÊQËSá¼Õ:åNé.ãíç[á�åNê[ì/ã î1ì/ç¶éëãVà�ç�ì8ä191Ì3é.ã1ÍDÞVßêÕ:á�à ËSì8äSê¶î1ì/çwÌ3ì/ãVàâç[ì�:�:.á3ç¶äSá,ê�é�ÍNãåNãSäæåNãUå�:E5Eê[éëêwÓ
åNêÃà�ì�ì�ÒDàâåNéëãæå:î1çâå�ÕÌáLÓ ì/çuÔ�ÓcËSá,ç�áK÷"ðL÷=<�@Sû��[û��Óò�����õå�Q9Sã1Ì3á,ç[àâåNéëãVàâé.á3ê.Ì,ì�91:.ä*ÒMáäSá3å�:.à{Ó¶é.à�Ë�2Mõ�Ö)ò{9Dã1Ì3á,ç[à�å�éëãVàâé.á3ê à�ËUå�à�Ì�åNãSãDìNà�ÒkáÃåNê[ê�émÍ/ãSá3ä:àâìBå�ê ! áLÌ3éEØ
Ì�9Sã�Ì3á3çQà�åNé.ã ! åNç�å�ÕÌá,àâá,çs2Ò19DàrÕ:åS5�ÒMáBè8éëá�Ó á,äFåNê�9Sã�Ì3á3çQà�åNé.ã	î1ç[ásàX9Sá,ã1ÌL5	äSì�Õ:åNé.ã äUå�à�å�×�ÊQËDéëêwà`5 ! áÌìNî�9Dã1Ì3á,ç[à�å�éëãVà`5 éëêÕÌìEäSáL:�:.á3ä 9Sê�é.ã1Í�Ì3ì�Õ ! :ëá'ß ! á,ç[à�9Sç�ÒUåLàâéëìNãSês×A� ì>Ó á�è/á3çL2QÓcËSé�:.á�à�ËSáVÞVß Ì3ìNãSäSé.à�éëì/ã Ì3åNã ì/ã�:m5äSá3å�:�Ó¶é.à�ËþãSì/ã�? ! åNçâå;Õ:á�àâç�émÌ�9Sã1Ì,á3çQà�åNé.ãià�éëá,ê Î Ì3ì�Õ ! :.á�ß ! á,ç[à 9Dç�ÒUå�à�éëì/ãDê,Ñ�2 ü Õ:åS5BäSá�å;:�Ó¶é.à�Ë�ÒkìNà�Ë

! åNç�å�ÕÌá,àâç[é�Ìwå�ãSä�ãSì/ã�? ! åNçâå;Õ:á�àâç�émÌ.9Sã1Ì,á3çQà�åNé.ãià�éëá,ê Î Õ:é�ßEá3ä�ç�á3å�:CB;Ì,ì�Õ ! :ëá'ß ! á3çQà 9SçuÒUå�àâé.ì/ãSê Ñ�×D`ê[éëã1Í³ÕÌéÿßEá3ä�ç�á3å�:CB�Ì3ì�Õ ! :ëá'ß¯9Dã1Ì3á,ç[à�å�éëãVà`5 ! á,ç[à�9Sç�ÒUåLàâéëìNãSê#Ó á�Õ:å>5mäSá3ç[é.èNá�à�é�Í�ËVàâá,ç Î :.á3ê�êÌ3ìNãSê�á,ç[è�å�àâéÿè/áSÑ�9Dã1Ì3á,ç[à�å�éëãVà`5 äSá3êuÌ3ç[é ! à�éëì/ãSê�à�ËUåNã�Ó¶é.à Ë ! 9Dç�á�Ì3ì�Õ ! :.á�ß ! á3çQà 9SçuÒUå�àâé.ì/ãSêL×.� ìfÓ á,èNá3çL2à ËDá �Ìû���
Uò��Ìû��ºõå��ûNó ! ç�ì ! á,ç[àâé.á3êþìNî ü åNç[áÆÒká,à[àâá3çÌî1ì/ç ! 9Sç[á�Ì3ì�Õ ! :.á�ß ! á3çQà 9SçuÒUå�à�éëì/ãSêL2 ê[ìmà ËSáàâémÍ�ËVàâãSá,ê�êcÍVåNé.ãSá3äVÒ%5VÕÌìEäSáL:�:.éëã1Í¼Ó¶éÿà ËVÕÌéÿßEá3ä ! á,ç[à�9Sç�ÒUåLàâéëìNãSêQÕÓåS5|Òká�:ëì/êQàQÓcËSá3ãÆÌ3ì�Õ ! 9Dà�éëã1Íà ËDár9 !1! á,ç åNãSäV:ëì>Ó á3çcÒMì�9SãSäSê¶ì/ãíå Ú Õ:é�ßEá3ä1Û ü ×ÊQËSáKàâá,ç�Õ Ú êQàâçu91Ì,à�9Sç�á,ä(9Sã1Ì,á3çQà�åNé.ãià`56ÛÈéëêkËSá,ç�áV9Sê�á,ä�à�ì	äDá3ãSìNà�áKà ËUå�àþà�ËSá ! á,ç[à 9Dç�ÒUå�à�éëì/ãÕ:å�àâç[éÿß��¹ËUåNê å êQàâç�9�Ì,à 9Dç�á�×�â ãþà ËSáw:ëéÿàâá,çâå�à�9Sç�á Ú êQàâçu91Ì,à�9Sç�á,äa9Sã1Ì,á3ç[àâåNéëãVà`56Û�é.êRê�ì�ÕÌá,à�é�ÕÌá3ê�9Sê�á,äàâì äSá,ãSìNàâáE@Sû��[û��Óò��q�'õå�39Sã1Ì3á,ç[àâåNéëãVà`5ÌåNãSä Ú 9SãSêQàâçu91Ì,à�9Sç�á,äa9Sã1Ì,á3ç[àâåNéëãVà`56Û�é.êRê�ì�ÕÌá,à�é�ÕÌá3ê�9Sê�á,ä:à�ìäSá,ãSìNàâáþ÷"ðL÷=<�@Sû��[û��Óò�����õå��9Sã�Ì3á3çQà�åNé.ãVà`5�×ÊQËSá�9Sã1Ì3á,ç[àâåNéëãVà`5�Õ:ì8äSáL:ëêF#�% Î ��úG�iÑ ! ç[á3ê[á3ãVàâá,äcéëã$à ËSé.ê ! å ! á,ç å�ç�áüäSé.è8é.äSá3ä éëãVàâì�î1ì�9SçÌs:ëåNê�ê[á3ê~ÒUåNê�á,äæì/ãæäDé�
Má3ç�á,ãVà�ç[á3ê[à�ç�émÌ,àâé.ì/ãSê é�Õ ! ìNê�á3äíì/ãH��å�ãSä�� åNê é�:�:m9Sê[à�çâå�à�á3ä�éëã�Êså;Ò1:ëá;×�B�×E<�2ÓcËSá,ç�á;I è�Ì,ì�Õ ! :ëá�ß�2KJ è�ÕÌéÿßEá3ä�2=Líè_ç�å�àâé.ì/ãUå�:"åNãSä 2 è�éëç�ç�å�àâé.ì/ãUå�:q×m×
Ê�å�Ò1:.á�B�×m<���M�: åNê[ê�á3ê ìNîx9Sã1Ì,á3ç[àâåNéëãVà`5VÕÌìEäDás:ëêL×� Îåä Ñ � Î�N�O Ñ�Ì3ì�Õ ! :.á�ß I;L I 2�Õ:é�ßDá,ä JPL J 2
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â ãÏÌs:ëåNê�ê�I;L´å�:�: ! á,ç[à�9Sç�ÒUåLàâéëìNãSêKåNç[á*Ì3ì�Õ ! :.á�ß åNãSä å�:m:wÓ á3émÍ�ËVàâê�åNç[áæçâå�à�éëì/ãSå�: à�çâåNãDê[î1á3çî&9Sã1Ì�àâé.ì/ãSêÅìNîYà ËSáQ�=å ! :ëå�Ì3áwì ! á3ç�å�àâìNç ä ×�ÊQËDéëêcÌs:ëåNê�ê¶ìNîx9Sã1Ì,á3ç[àâåNéëãVà`5VÕÌìEäDás:ëê�ÕÓåS5|Òká�9Sê�á,äíî1ì/çÒkìNà Ë åNãUå�:E5Eê[éëê`åNãSäæê/58ãià�ËSá3ê[éëê åNãDäæéëê¶à ËSá,ç�á�î1ì/ç�á�à�ËSá¼ÕÌì/êQà�9Sê[á,î&91:Yî1ç�ì�Õnå ! çâå�Ì�àâémÌ�å�: ! ì/éëãVà`ìNîè8éëá�Ó�×��`ì>Ó á�è/á,çs2xÓcËDá3ãméÿà�Ì3ì�ÕÌá3êÃà�ìíäDá3ç�éÿè8éëã1Í�à�é�Í�ËVà�9Sã1Ì,á3çQà�åNé.ãià`5*Õ:ì8äSás:.ês2&I;LÀé.êÃà ËSáDÕÌì/ê[àç�á,ê[à�ç�é�Ì�àâéÿè/áaÌL: åNê[ês2�ê�é.ã1Ì3áÓç�á�å;: ! á,ç[à�9Sç�ÒUåLàâéëìNãSê
åNç[á�ãSìNàBå�:�:.ìfÓ á3äFåNãSä�å�:m:{Ó á3émÍ�ËVàâêkËUå�è/á�à�ì�ÒMáçâåLàâéëìNãUå�:å×�â ã ÌL: åNê[ê5I 2 éëç[çâå�à�éëì/ãSå�:sàâç�åNãSêQî1á3ç î&9Sã1Ì,à�éëì/ãDêgÕ:åS5³ÒMá�9Sê�á,ä�2�ÓcËSémÌ,Ë�å�:m:ëì>Ó¶êwàâé�Í�Ëià�á3ç9Sã1Ì,á3çQà�åNé.ãià`5gÕÌìEäSáL:ëê=àâì.Òká
äSá,ç�éÿè/á3ä�2%Ò19DàÑà�ËSá3ê[á�Õ:ì8äSáL:ëê�Ì3åNã
ãSì�à�ÒMá�9Sê�á,äBî1ì/çsê/5EãVà�ËSá3ê[éëês×�M�:ëåNê�êJPL_å�:ëê[ì#5Eé.ás:.äSê
àâémÍ�ËVàâá3çQÕÌì8äSás:.ê à ËUå�ã>I;L#2
ËSì>Ó á,è/á,çs2gà ËSáÃà�é�Í�ËVà�á3ê[àwÕÌìEäDás:ëê
åNç�áwì�ÒEà�åNé.ãSá3ä�éëãÌs:ëåNê�ê9J 2 ÓcËDá3ç�á�ÒkìNà ËÿÌ3ì�Õ ! :.á�ß�åNãDä�ç[á�å�: ! á3çQà 9SçuÒUå�àâé.ì/ãSêDÕ:å>5¯ÒMá�9Sê�á,ä�2
é.ãÿÌ,ì�Õ#ÒSé.ãUå�à�éëì/ãÓ¶é.à�ËVÒMìNà�Ë�éëç�ç�å�àâé.ì/ãUå�:MåNãSä�çâåLàâéëìNãUå�:�Ó á3émÍ�ËVàâêL×R å�éëã åNãSä äSás:ëå>5�9Sã1Ì3á,ç[àâåNéëãVà`5�Õ:ì8äSáL:�:ëé.ã1ÍFé.ã à�ËSá ü î1çâå;Õ:á�Ó ì/çuÔÏËUåNê ! ç�á�è8éëì�9Sêu:m5ÏÒká3á,ãê[à�9SäSé.á3ä�Ò%5A�=å�9�Í�Ë1:ëé.ã�ò��BûNóEÖ Î <>F�=�S�2m<>F�=:T�Ñ�2E��9DãSäSê[à�çVUì�Õ ò��þûNóEÖ Î <SF�F�<fÑþåNãSäXWmåNã1Í ò��
ûNóEÖ

Î <SF�F   Ñ	×Y�=å�91Í�Ë1:ëé.ã ò�� ûNóEÖæê[à�9SäSé.á3ä¯ÍVå�éëã�?*äSás:ëå>5	å�ãSäFàâémÕ:áDÌ3ìNãSê[àâåNãVàD9Sã1Ì3á,ç[àâåNéëãVà`5	î1ì/ç
åVØUç�êQàì/ç[äSá3çYêu58ê[à�ásÕ�Ó¶é.à Ë�äSá�åNä¸àâé�ÕÌá�×�ÊQËSá�5�ç[á3êQàâç�émÌ,à�á3ä
à ËDá3éëçYê[à�9Sä�5 àâì~Ì3ì�Õ ! :ëá'ß ! á,ç[à�9Sç�ÒUåLàâéëìNãSêÑåNãDäçâåLàâéëìNãUå�:�Ó á3émÍ�ËVàâê Î Ìs:ëåNê�ê�I;L�ÑaåNãDäiØDßEá3ä:à ËSá ãSì�ÕÌéëãUå;:1Õ:ì8äSáL:gà�ìgÒká ásàX9Uå�:gàâì à ËSá ! åNç�å�ÕÌá,àâç[é�Ìå�è/á,çâå�Í/ágÕ:ì8äSáL:å×E��9SãDäSê[à�çVUì�Õ ò��¶ûNóEÖ Î <>F�F�<fÑ
äSáLØUãDá3ä åNãÆ9Sã1Ì,á3ç[àâåNéëãVà`5�ê�á�àÃé.ã�Ìs:ëåNê�êZI 2 ÓcËSá3ç[áà ËDá�ãSì�ÕÌéëãSå�:�Õ:ì8äSáL:¨Ó åNê.Ì,ËSìNê�á3ã é.ã ì/ç[äSá3ç àâìaÕÌéëãDé�ÕÌé7?3áÃà�ËSá¼9Dã1Ì3á,ç[à�å�éëãæäSé.ê�Ô�ê�ËSå ! á,ä ç�áLÍ/éëì/ãÍ/á,ãSá3ç�å�àâá,ä
ì/ã�à�ËSá�Ì,ì�Õ ! :ëá�ß ! : åNãSá;2/åNãDä ! ç�á,ê�á,ãià�á3äÌå`ãX91ÕÌá3ç[é�Ì3å�:iê�ì�:m9Dàâé.ì/ã à�ì�à ËDéëê ! ç�ì�Ò�:ëásÕ�×¨â ãà ËDá ! ç�á3ê[á3ãVà ! å ! á3çQÓ á ! ç[á3ê�á,ãVàwåNã�åNãUå;:m5iàâémÌ�å�:Xê[ì�:�9EàâéëìNã�àâìþà ËSá êâå;Õ:á ! ç[ì�Ò1:.ásÕ�×[WmåNã1Íæò�� ûNóEÖ
Î <SF�F   ÑÑê[à�9SäSé.á3äÓê[á,èNá3çâå;:�ÍVåNé.ãÓå�ãSäÓäSáL: åS5�9Sã1Ì,á3ç[àâåNéëãVà`5�ÕÌìEäSáL:ëêRéëã�Ìs:ëåNê�ê\I;L#2Eá�èNå;:�9Uå�à�éëã1Í�ÓcËUå�àÔiéëãSä	ìNîQÕÌì8äSás: ! ç[ì ! á3ç[à�éëá,ê à�ËUå�à�åNç�á:åNäDè�åNãVà�å;Í/á3ì�9Dê î1ì/ç ü êu58ãVà ËSá,ê�éëêL×VÊQËSáL5ÈäSásÕÌì/ãSêQàâç�å�àâá,äà ËSå�àBé.à
éëêBãSìNàBà�ç�éÿèEéëå�:Ràâì³Ì,ËSì8ì/ê�áKà ËDá Ú ÒMá,ê[à�Ûmå !�! ç�ì�ßEé�Õ:å�àâé.ì/ãmì�î�ê[ì�Õ:á|ÍNé.è/á,ã 9Sã1Ì3á,ç[àâåNéëãVà`5�×ÊQËSá�5�å�:.ê�ì
êuËSì>Ó á,äKà ËUå�à ü ? ì ! àâémÕÓå�:
Ì,ì/ãVàâç[ì�:�:.á3ç�êaê�á,ásÕ àâì#Òká�è/á,çu5Óê�á3ãDê�é.à�é.èNá�àâì#9Dã1Ì3ì/ãDê�éëäDá3ç�á,ä
Î 9Dã1Ì3ì è/á,ç�á,ä�Ñ ! ì/ê[ê�é�Ò�:ëá ! :ëåNãVàâês×«ÊQËSéëêVÕÌá�åNãSê�à�ËUå�àKà�ìEì Ú ì ! àâé�ÕÌéëêQàâémÌsÛ 9Dã1Ì3á,ç[à�å�éëãVà`5ÏÕÌìEäSáL:ëêê�ËDì�91:ëäVÒká å èNì/éëäDá3ä�×ÊQËSá ! å ! á3çKé.êÓì/çuÍVåNãSé�?3á,ä$åNê�î1ì�:�:.ì>Ó¶ês×¸â ã$ê�áLÌ,àâé.ì/ã B�×�@Èà ËSá êQàâçu91Ì,à�9Sç�á,ä ê[éëã1Í�9�: åNçÌèNå;:�9Sáî1çâå;Õ:á�Ó ì/çuÔmé.êkÒSç�é.á�]15�ç[á,è8éëá�Ó á,ä�×ÿâ ã�ê[ásÌ�àâéëìNã(B�×öBæà ËSáVÍVå�éëã�?*äSás:ëå>5 9Sã1Ì,á3çQà�åNé.ãià`5 ÕÌì8äSás:.êBåNç�áäSá,ç�é.èNá3ä�×�â ã�ê�áLÌ,à�éëì/ã�B�×   åNã�á�ßDå�Õ ! :ëá ! ç�ì6Ì3á,ê�êÅî1ç�ì�Õ à ËSáv:.é.à�á3çâåLà 9Sç[á Î 46ÔNì�Í/á,ê[àâåNä�ò�� ûNóEÖ�2�<SF�=�=%Ñéëê�9Sê[á3ämà�ìíá�è�å�:�9UåLàâáBà ËSáÌäSá,ç�é.èNá3ä 9Sã1Ì3á,ç[àâåNéëãVà`5�Õ:ì8äSáL:ëês×9�sé.ãUå�:�:E5�2Xà�ËSá:ì�ÒDà�åNé.ãSá3ä	ç�á,ê�91:ÿàâê¸åNç�áäSé.ê�Ìs9Dê�ê�á,äæåNãDä�à�ËSá�Ì3ì/ã1ÌL:�9Sê[éëì/ãDê¶åNç�á ! ç[á3ê�á,ãVàâá3ä�×
½�¾�^ _a`Hb c�dfe�Ã\g9h bji Ä�Ãlk
ÊQËSé.ê
ê�áLÌ,àâé.ì/ã Í/é.èNá3êþå èNá3çu5¯ÒSç�é.á,î¶ì è/á,ç[è8éëá�Ó ìNî¶à ËDáKê[àâçu91Ì,à�9Sç�á,ä�ê[éëã1Í�91: åNç è�å�:�9Sá:î1çâå�ÕÌáLÓ ì/ç�Ô�2î1ì6Ìs9Sê[éëã1Í�ìNã éëê�êu9Sá3êvÓ¶éÿà Ë ê ! ásÌ,é å�:�é�Õ ! ìNç[à�å�ã1Ì3á î1ì/ç`à�ËSéëê ! å ! á,çs×r7|äSá�à�åNém:ëá3ä éëãVàâç[ìEä19�Ì,àâé.ì/ã à�ìà ËDá�Õ:å�à ËSáLÕÓåLàâé�Ì3å�:8åNê ! ásÌ�àâêÑì�î ü î1ì/ç�Ì,ì�Õ ! :ëá'ß ! á3çQà 9SçuÒUå�à�éëì/ãSê�éëêYî1ì�9SãSäBé.ãkÝså�Ì,ÔLåNç[äþåNãSä Ð ì>56:ëáÎ <SF�F�B%Ñ	×lM ì�Õ ! 9Eà�å�à�éëì/ã�ìNîxÒMì�9SãSäSê ì/ã ü î1ì/çcÕÌéÿßEá3ä�ç[á�å�:mB;Ì3ì�Õ ! :.á�ß ! á3çQà 9SçuÒUå�à�éëì/ãSê¶é.ê¶à�ç�á3å�àâá,äéëãH�kå�ã�ò��`ûNóEÖ Î <SF�F�<fÑ åNãSäYnaì�9Sã�Ímò�� ûNóEÖ Î <>F�F�<fÑ�×vâ ãVà�ç�ì8ä191Ì,à�éëì/ãDê�àâì ü î1ì6Ìs9Dê�éëã�ÍKì/ã�Ì3ì/ãVà�ç�ì�:åNê ! áLÌ,àâêÃåNç�áBå�è�åNém: å�Ò1:.á éëã³4�Ô�ì�Í/á,ê[à�å�ä�ò�� ûNóEÖ Î <SF�=�=%Ñ	2�48à�á3é.ã åNãSä Ð ì>56:ëá Î <>F�F�<fÑ å�ãSä	o
å�:ëåNêÌò��ûNóEÖ Î <>F�F�<>Ñ�2Eî1ìNçÅá�ßDå�Õ ! :ëá;×ÊQËSávÍ/á,ãSá3ç�å�: ! ç[ì�Ò1:.ásÕ�î1ì/ç�Õ#9�: å�à�éëì/ãÌéëãÓà�ËSá ü î1ç�å�Õ:á�Ó ìNç�ÔÌéëê
ém:�:�9Dê[àâç�å�àâá,äÓé.ã��sé�Í�×�B�×h@�×�ÊQËDá:ëá�îôà.Ò1:.ì�Ì,ÔíäSé å;Í/çâå�Õ Ì,ì/ãSê�é.ê[à�êwìNî åNã	å�91Í�ÕÌá3ãVàâá,ä ! : å�ãiàqp Î é.ã1Ìs:m9SäSé.ã1Í�ãSì�ÕÌéëãSå�: ! : åNãVàvÕÌìEäDás:
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�sémÍ�9Sç[á�B�×h@w� R á,ãSá3ç�å�: ! ç�ì�Ò1:ëáLÕ äSá,ê�Ì3ç[é ! à�éëì/ã
åNãSäÏÓ á3émÍ�ËVàíî&9Sã�Ì,àâé.ì/ãSê Ñ�2Ãå Ì3ìNãià�ç�ì�:m:ëá,ç�x¯2wåNãSä å Î Ò1:.ì�Ì,Ô�?*äSé å�ÍNì/ãUå�:�Ñ ! á3ç[à�9Sç�ÒSå�àâé.ì/ã ÕÓå�à�ç�é�ß�zy è äSéëå�Í|{}�~0�ú��V�V��ú'�#ù��mç�á ! ç�á3ê[á3ãVàâé.ã1Í�9Sã�Ì3á3çQà�åNé.ãVà`5�×��|é.êíå�è/áLÌ,à�ì/ç ìNî�á�ß8àâá,ç�ãUå;: é.ã ! 9Dàê�émÍ/ãUå�:.ê Î òsÖ øXÖaäSé.ê[à�9Sç�ÒUå�ã1Ì3á,ê¶åNãSäKê�á�àu? ! ì/é.ãVàâê,Ñ	×��:é.ê
å�èNásÌ,à�ì/çÅìNîYì�9Dà ! 9DàÅê[é�Í/ãSå�:ëê{ÓcËSé�Ì,ËKêuËSì�91:.äÒká~Ô�á ! àÅêuÕÓå;:�: Î òsÖ øXÖ�Õ:åNãSé ! 91: å�à�á3äÌéëã ! 9Dàâê åNãSä�äDá,è8é å�à�éëì/ãþî1ç�ì�Õ ê[á,à/? ! ì/éëãVàâê Ñ�×3ÊQËDá~Ó á3é�Í�Ëià�ê
éëãp åNç[ák9Sê�á,äÈà�ìíê ! áLÌ3é.î�5 ! á,ç[î1ì/çuÕÓåNã�Ì3áBç�áLàX9Séëç[ásÕÌá3ãVàâê¸åNãSäüàâì�ãSì/çuÕÓå;:ëé7?,á
á�å;Ì,Ë
�#øRàâì�ÒMáD:.á3ê�êà ËSåNã�ì/ãSá éëãVÕ:å�Í/ãSéÿà 9SäSáÃå�à¶á�å�Ì,Ë�î1ç�áLà69Dá3ã1Ì�5�×ÊQËSá�ç[é�Í�ËVà�Ò1:ëì6Ì,ÔBäSéëå�Í/çâå;Õ|éëã9�sé�Í�×XB�×h@ éëê{9Sê�á,äÓî1ì/çaç�ì�Ò�9Sê[à�ãSá3ê[êÅåNãUå�:E58ê�éëêL×[J é.ê å î&9Sã1Ì�àâéëìNãìNî�p�åNãSä/x¯2
åNãDäX��� é.êþå³Ø1Ì,àâéÿàâé.ì�9Sê Ú ! á3çQî1ì/ç�Õ:åNã1Ì,á ! á3çQà 9SçuÒUå�à�éëì/ã1Û³Ì,ì/ãSãSáLÌ,àâé.ã1Í
�Èàâì��{×Ý�ç�ì è8éëäSá,ä:à�ËUå�àRà ËSácÌL:ëì/ê[á3ä�:.ìEì ! ê/58ê[àâáLÕ�éëêRãSì�ÕÌéëãUå;:�:m5 êQà�å�Ò1:.áÅà ËSáwÌ3ì/ãDäSé.à�éëì/ãSêÑî1ìNç�Ü~4þåNãSäaÜwÝåNç[á�� L�� � ü ý|� è$ê�9 !��üf����Î J�0,0 Î�N�O Ñ�Ñ��í< Î B�×öB%ÑLqp � ü ý ��è ê�9 !�ìüf��Î J Î�N�O Ñ�ÑE� < Î B�×   Ñ
ÓcËSá,ç�á;� è äSéëå�Í|{}�zyxú'���.�X×

ÊQËSáwî1ì�:�:.ì>Ó¶éëã1Í
ç[ásÕ:åNç�Ôiê åNç[á émÕ ! ì/çQà�åNãVà î1ìNç
à ËSé.ê ! å ! á,ç��
<�×QÊQËDá ü î1çâå;Õ:á�Ó ì/çuÔ.Ì�å�ã¸ì/ã�:m5ÃäDá�å�:�Ó¶éÿà Ë�:ëé.ãSá�åNçMî1çâå�Ì�àâéëìNãUå�:�9Dã1Ì3á,ç[à�å�éëãVàâé.á3ê Î �&��Êv26Þ�à�×fB�×�@�Ñ�×
@�×QÊQËDáÈ÷"ò,��ò,+,+�õ�����ìNî¶à ËDá ü ç[ì�Ò19SêQàâãSá,ê�ê�Ì3ì/ãSäDé.àâé.ì/ãSêBç[ásàX9Séëç[á3êBà ËSå�àBà ËSáV9Sã�Ì3á3çQà�åNé.ãVà`5�äSá�?êuÌ3ç[é ! à�éëì/ã�éëã�Ìs:�9DäSá3ê
ðL÷Uó�� Ú å;:�:ëì>Ó á3ä1Ûk9Dã1Ì3á,ç[à�å�éëãVàâé.á3ês×
B�×QÊQËDá�+���ÙÏ��õhò�÷���� ìNî�à ËSá ü ç�ì�Ò�9Sê[à�ãSá3ê[êvÌ3ì/ãSäDé.àâé.ì/ãSê ç�áLà69Déëç�á,êÃà ËUåLà�à ËDá#9Sã1Ì,á3ç[àâåNéëãVà`5íäSá�?êuÌ3ç[é ! à�éëì/ã�éëã�Ìs:�9DäSá3ê¸ûNóôó Ú å�:�:.ì>Ó á,ä1Ûk9Sã1Ì,á3ç[àâåNéëãVà�éëá3êL×
  × ü Ì3åNãVÍ/á3ãSá,çâå�:m:m5:ãSìNàQÒkávÌ3ì�Õ ! 9Eàâá3ä�á'ßSå;Ì,à :E5�2
Ò19EàÅàâé�Í�Ëià�Ì3ì�Õ ! 9Dàâå�Ò1:ëá�9 !1! á3ç¶åNãSäV:.ìfÓ á3çÒkì�9SãDäSê`ìNã ü á'ßDé.ê[à¶î1ì/ç ! 9Dç�árÌ3ì�Õ ! :ëá'ß ! á3çQà 9SçuÒUå�àâé.ì/ãSêL×� × o ì�9SãSäSê�ì/ã ü î1ì/ç�Õ:é�ßDá,ä�ç�á3å�:CB;Ì,ì�Õ ! :ëá'ß ! á3çQà 9SçuÒUå�àâé.ì/ãSê�é.êaÕ#91Ì,Ë ÕÌì/ç�á äSémá�Ìs9�:.à�à�ìÌ,ì�Õ ! 9Dàâáwà�ËUåNã�î1ì/ç ! 9Sç[árÌ,ì�Õ ! :ëá'ß ! á3ç[à�9Sç�ÒSå�àâé.ì/ãSês×



 �  ¢3£~¤�¥.¦¨§{©«ª6¬{­¯®Q°v§�±¨²³®c´�µQ¤�¶A·¸¤.·~°¹°v§�±�¤.º¹»�·¼¢3§{©w¦�¤~¶A·�¦QºQ¬E¬E¬S�× ü åNãUå;:m58ê�é.êwéëê ! á3ç[î1ìNç�ÕÌá3äüì/ãÈåKî1ç[ásàX9Sá,ã1ÌL5�Ò%5 î1ç�áLà69Dá3ã1Ì�5 ÒSåNê�é.ês2�ÓcËSé�:.á ü êu58ãVà ËSá,ê�éëê éëê! á3çQî1ì/ç�ÕÌá3ä:éëã:å êQà�å�à�á�?*ê ! å�Ì,á�ê[á,à�à�éëã1Í Î o
å;: åNêÃò���ûNóEÖQ<>F�F�<fÑ�×.�gìNç å�ãUå�:m58ê[éëêRé.àaéëê�à�ËSá3ç[á,î1ì/ç[áêu9�á�Ì3é.á3ãVà�à�ì¶ì�ÒDà�å�éëãÃà ËDáRî1ç[ásàX9Sá,ã1ÌL5 ç[á3ê ! ì/ãSê[á ì�îEà�ËSá�éëãVàâá,ç�Ì,ì/ãSãSáLÌ,àâé.ì/ãrÕÓå�à�ç�é�ßqJ�2�ÓcËSémÌ,ËÕÌá�å�ãSêÅà ËUå�à¶á�è/á,ãíé.ç�çâåLàâéëìNãUå�:89Sã1Ì3á,ç[àâåNéëãVà`5|ÕÌìEäDás:ëê�ÕÓåS5aÒkáv9Sê[á3ä�×\�Uì/ç ü êu58ãVà ËSá,ê�é.ês2�JËSåNê àâìgÒMáÃårØUãSéÿàâá`äSé�ÕÌá3ãSê[éëì/ãSå�:gê[à�åLàâá�?*ê ! å;Ì3á.ÕÌìEäDás:å×.o ásÌ3å�9Sê[áÃìNî�à ËDéëês2iàâémÍ�ËVàâá,ç�Òkì�9SãSäDêÕ:åS5|Òká äDá3ç�éÿè/á,ä�î1ì/ç¶å�ãUå�:m58ê[éëê
à ËSåNã�î1ìNçÅêu58ãVà ËSá,ê�éëêL×T�×Q7
à ! ç�á,ê�á3ãVàBà�ËSá3ç[áKéëê�ãDì ü êu58ãVà ËDá3ê�é.êkÕ:á�à ËSì8ämî1ì/ç¸êu58ê[à�ásÕÌê#ÓcËSá3ç[á�à ËSá ! á,ç[à 9Dç�ÒUå�à�éëì/ãÕ:å�à�ç�éÿß��Àé.ã1Ìs:m9SäSá3ê¶ç[á�å�:Xá,ãVàâç�é.á3êL×
=�× ü ý �Ïè ¡ � =VÕÌá�åNãSê à ËSå�à à ËSá�9Sã1Ì,á3ç[àâåNéëãVà`5 ! á3ç[à�9Sç�ÒSå�àâé.ì/ãSê éëã��zyÿÌ3ì�91:ëä�ÒMáÌéëã�Ì3ç�á3åNê�á,äÒ%5�åBî)å�Ì,à�ì/ç�<�� ¡ � =rè«< � @ � Î õ�Ö)òsÖ åD: åNçuÍ/á3çQ9Dã1Ì3á,ç[à�å�éëãVà`5Kê�á�à	Ñ¶åNãSä�ê[à�é�:�:Mà ËSá ! á3ç[î1ìNç�Õ:åNã1Ì3áê ! áLÌ3éEØ
Ì�å�à�éëì/ãDê�Ó ì�91:ëäkÒká
êâåLàâéëê/ØUá3äkÒ%5
å�ÕÓå�ç�Í/é.ã�ìNî�<�×�@ � ×xÊQËSá ! á3çQî1ì/ç�Õ:åNã1Ì,á�ÕÓå�ç�Í/é.ã¸î1ì/çà�ËSá#+�@gò,��õ �
ò�ñ��8÷���ò��	�*ûNõô÷
����+ ò���2Séå× á�×j�����zy[��� ß��¸<�ÕÓåS5aÒká�Ì3ì�Õ ! 9Dà�á3äV9Sê[éëã1ÍÌå Ú ê�Ô�áLÓ á3ä
ü Û Î Ýså�Ì,ÔLåNç[ä <>F�=�=%Ñ�2�ËSá3ç[á äDá3ãSìNà�á3ä	�ÈåNãSä�äSáLØUãDá3ä�Ò%5� ÎCO Ñ�è ��� ÎCO Ñ ëëëëë ü
¡\¢ J�0,0 ÎCO Ñ J�03* ÎCO Ñ� ÎCO Ñ ï 0 J�*10 ÎmO Ñ£� ÎCO Ñ ï 0 J�*,* ÎmO Ñq¤:¥ è <|¦ Î B�× � Ñ��è ¡ � =�ÕÌá�å�ãSêsà ËSå�àÑà ËDá ! á,ç[î1ì/çuÕÓå�ã1Ì3á
é.êsê�å�àâé.êuØUá,äkÒX5
å�Õ:åNç�Í/é.ã�ìNî¨<�×�@ � î1ìNçZ�7� �zy��7� ß§�<�×

½�¾�½ ¨ Á�ÈZbrÃ�Â[giÉfÁ�Âª© « ÄÆÅ¬b5­�®
â ã à�ËSéëê ê�áLÌ,àâé.ì/ã�Ó á�äSá,ç�éÿè/á#:.éëãSá3åNçÅî1çâå�Ì�àâéëìNãUå�:�9Sã1Ì,á3çQà�åNé.ãià`5ÆÕÌìEäSáL:ëêQÓcËSémÌ,Ë å !1! ç[ì�ßDémÕÓåLàâá3ê à ËSáÍVåNé.ã$åNãSä äSás:ëåS5Ï9Sã1Ì,á3ç[àâåNéëãVà`5$ê[á,àÆã�äSáLØUãDá3ä é.ã Þ�à�×öB�×m<�× ÊQËDá ÕÌìEäDás:ëêKäDá3ç�éÿè/á,ä ËSá,ç�áÈåNç�áäSéÿèEé.äSá3ä�éëãVàâì	à ËSáíî1ì�9Sç�Ìs: å�ê�ê�á,ê�äSá�ØUãSá3ä$é.ã(Ê�å�Ò1:ëáÆB�×E<�×$WÈá êQà�åNçQà�Ó¶éÿà Ë(ÕÌì8äSás:.êiÒUå�ê�á3ä�ìNã
! 9Sç[ás:E5 Ì,ì�Õ ! :ëá'ß ! á,ç[à 9Dç�ÒUå�à�éëì/ãDê�åNãSä(Ì3ì/ãVàâé.ãX9Sá�Ó¶é.à�Ë�ÕÌéÿßEá3ä�ç�á�å;:E?`Ì,ì�Õ ! :ëá'ß ! á,ç[à�9Sç�ÒUåLàâéëìNãSês×ÊQËSáwî1ì�:m:ëì>Ó¶éëã1Í�ãSìNà�åLàâéëìNãKéëêQ9Sê[á3äf� ¯

ì�è ì�÷xû/ül-(ì�÷¨øhù@ Î B�×sS%Ñ¯
þ�è þs÷�ûAüE- þs÷¨øhù@ Î B�×°T�Ñ
ì�±�è ì�÷�ûAü 4 ì�÷xøhù@ Î B�×ö=%Ñ
þ�±�è þs÷xûAü 4 þs÷¨øhù@ Î B�×öF%Ñ
ì�²�è ì�÷�ûAü 4 ì�÷xøhùì�÷�ûAü�- ì�÷xøhù Î B�×E< ¡ Ñþ�³wè�ÕÓåLß�{=� þs÷xø�ùª�hú�� þs÷�ûAü=�°� Î B�×E<�<fÑ

¯
ì�åNãSä

¯
þ�åNç[áæà ËSáüå�èNá3çâå;Í/á�ÍVåNé.ã$åNãSä$äSás:ëåS5�2 ç�á3ê ! áLÌ,à�é.è/áL:m5�2vì�±�åNãSä þ�±�åNç[áæà ËSá�Õ:åLßEé�Õ¼91Õû:8�+ ðLó��6�]ò¼ÍVåNé.ã�åNãSä�äSás:ëå>5Fá3ç�ç[ì/ç�êL2Qì�²þéëê
à�ËSá���ò�óÿû��)õC´Nò¼ÍVåNéëã�á,ç�ç[ì/çÌåNãSä þ ³ éëê
à ËDá�Õ:åLßEé�Õ¼91Õ



ª6¬hª6¬�»�·#¢3§�©~¦�¤�¶A·D¦Qº ­¯®Q°v§�±¨²   �
θminω

θmaxω

k min k max

Im

Re

ke-jωθ−
_��é�Í�9Sç[á�B�×öB|� R å�éëã�åNãSä�äSáL: åS5a9Sã�Ì3á3çQà�åNé.ãVà`5KàâásÕ ! :ëå�àâáÃìNã�à�ËSá�Ì3ì�Õ ! :ëá'ß ! :ëåNãSá Î ê�á,à~ã�Ñ�×

ñ8ò�óÿû���2YéÿîQ� þs÷�ûAü=�&µ¶� þs÷xø�ù���2�ì/çÃà�ËSá�ÕÓåLßEémÕ#91Õa@��âò�ñNõå���)õhðL÷
2=é.î;� þs÷xû/ü=�&�·� þs÷¨øhù���×�þ ³ é.ê äDáLØUãSá,äéëãKìNç�äSá,ç
àâìþì�ÒDàâåNéëãKê[é�Õ ! :ëá î1ì/ç�Õ#9�: åNê�ÓcËDé�Ì,ËVÌ3ì è/á,ç~Ì3åNê�á,êcÒMìNà�Ë³��õ��&

åNãSä³��õ���
Uð���� ! ç�á3äDé�Ì,à�éëì/ãá3ç[ç�ì/çL× â*î�à ËSá,ç�áæé.ê:ãSì ! ç�á,äSé�Ì�àâéëìNã á3ç[ç�ì/çL2cþ ³ Õ:åS5ÿÒMáíç�á ! : å�Ì,á3ä�Ò%5 þs÷�ûAüüéëã�à ËSáíî1ì�:�:.ìfÓ¶é.ã1Íî1ì/çuÕ#91: å�ês×¸"¹,¸"¹Gº »�¼q½¿¾EÀ\Á1ÂÃÀlÂ�ÄÅÄ�½.Æ6À�ÇÃÈ�Â;É+½�Ê�ËÌÀlÁ6Â�Ë:ÇÅÍÌ½&Ë
ÊQËSáBê[á,àrã Î Þ�à�×öB�×E<fÑ�ÕÓå ! êÃì/ãVàâì�å Ú àâásÕ ! :ëå�àâáLÛ�ì/ãæà ËDákÌ3ì�Õ ! :ëá'ß ! : åNãSá
å�àwá�å;Ì,Ëüî1ç[ásàX9Sá,ã1ÌL5�2åNêBém:�:�9Dê[àâç�å�àâá,äFéëãÎ�sémÍ1×3B�×�B�× 7
à�?3á3ç[ì	î1ç[ásàX9Sá,ã1ÌL5�2 O è ¡ 2Rà ËDá�á,ãVàâéëç[áKê�á�à�ã Ì,ì è/á3ç[ê:ìNã1:m5Fåê�áLÍ�ÕÌá3ãVà�ì�î à ËDá:ç[á�å�:aåLßEéëêL2=ãUå�ÕÌás:m5 î1ç�ì�Õ ì�÷¨øhù�àâì�ì�÷�ûAüX×�7
à¸á�å�Ì,ËÈî1ç�ásàX9Sá,ã1ÌL5	é.ã	à�ËSá:ç�åNã1Í/á¡ � O � @}Ï���� þs÷xû/ü 4 þs÷xøhù��h2vã Ì3ì èNá3ç�ê å�ê[ásÍ�ÕÌá3ãVàíìNîBåNã åNãSãX91:ëåNç�ç�ásÍNéëì/ãÏÓ¶é.à�Ë Ì,á3ãVàâá,çå�à ¡ - N ¡ 2sé.ãSãSá3ç¸çâåNäDé�9Sê#ì�÷¨øhù åNãSäFì�9Dàâá,ç
çâåNäDé�9Sê¼ì�÷�ûAüX×�7
à�ê�9�á�Ì3é.á3ãVà :E5 ËDé�Í�Ë	î1ç�ásàX9Sá,ã1Ì3é.á3êL2OÑÐ @}Ï��K� þs÷�ûAü 4 þs÷xøhù��h2
ãíÓ¶ém:�:�Ì,ì è/á3ç¶à ËDá á,ãVàâéëç[á åNãSãX91: å�çÅç�ásÍNéëì/ãKäSá�ØUãSá,äæå�Òkì è/á�×ÊQËSá ê�á�à.ãíÕ:åS5Kéëã ! ç[éëã1Ì,é ! :.á.ÒMáÓò6Òiû6���)ó��wäSá,ê�Ì3ç[é�Òká3ä�Ò%5

ã è§{ Î
¯
ì�- ì:±1��ÓSÑuî�ï=Ô3Õð(Ö1ðØ× �ªÙ(Ú ñ~ò 4 <Q�Û��Óq� <Dú 4 <V� ð �¸<�� Î B�×E<f@�ÑÓcËSá,ç�á���ÓBåNãSä	� ð åNç[áa�âò�ûNógê�Ì�å;: åNç[ês×;�`ì>Ó á,è/á,çs2�à ËDéëêÃç[á ! ç[á3ê�á,ãVà�å�à�éëì/ã�Ì3åNãSãSìNà�Òká¼Ó¶ç[é.à�à�á3ãüåNêåNã��&��Ê Î Þ�à�×öB�×�@�Ñ`ä19Sá¸àâì�à ËDá
äSás:ëåS5Æ9Dã1Ì3á,ç[à�å�éëãVà`5�ÓcËSá,ç�á�� ð á3ãVà�á3ç�êwé.ã à ËDá
á�ß ! ì/ãSá3ãVàs×rÊQËDáá�ß ! ç[á3ê[ê�éëìNãíé.ãíÞ�à�×öB�×m<>@þé.ê
à ËSá,ç�á,î1ìNç�á ãSìNà ê�9Dé.à�å;Ò1:ëá�î1ìNç¶à�ËSá ü ?*î1ç�å�ÕÌáLÓ ì/ç�Ô�×¸"¹,¸"¹(Ü Ý�Þ�ßáà;Æ(½�âÃÈ�Â�É+½.Ê=Ë=À\Á1ÂEË:Ç\ã9Á(Ê�ÊKÀ�Ë�Á6ÞEÂ�À\Æzä�½.Á6¾�¼EË

ÊQËSá ê�émÕ ! :ëá3êQà�Ó å>5Kà�ìþç�á ! ç�á3ê[á3ãVà�ã Ó¶é.à ËDéëãKà ËSá ü ?*î1çâå;Õ:á�Ó ì/çuÔÓé.êQÒX5KåþãDì�Õ:é.ãUå�: ! : åNãVàcÕÌìEäDás:ê�9�Òwå[ásÌ�àBàâìüå ê[éëã1Í�:.á�Ì,ì�Õ ! :ëá�ßFåNäSäDé.àâéÿè/á:ì/ç#Õ#91:ÿàâé ! :ëémÌ�å�à�é.è/á ! á3çQà 9SçuÒUå�à�éëì/ã�2xÓcËSé�Ì,Ë Í/á,ãSá3ç�å�àâá,êå Ú äDéëê�ÔXÛ;?*ê�ËUå ! á,ä ç�ásÍNéëì/ãæìNã à ËSákÌ,ì�Õ ! :ëá'ß ! : åNãSá�å�àÃá3å�Ì,Ë î1ç�áLà69Dá3ã1Ì�5�×râ ãæà ËSé.ê�ê�áLÌ,à�éëì/ãæà�ËSç�á,áäSé�
"á,ç�á3ãVà|Ì,ËDì/é�Ì,á3êKìNî ãSì�Õ:é.ãUå�:wÕ:ì8äSás:.ê�åNç[á*Ì3ìNãSê�é.äSá3ç[á3ä åNãSä�î1ì/ç:á�å�Ì,Ë$ìNî à�ËSásÕ åNãUå�:E5iàâé�Ì3å�:á�ß ! ç[á3ê[ê�éëìNãSêYî1ìNçXà ËSáRê�Õ:å�:m:ëá3êQà ! á3ç[à�9Sç�ÒSå�àâé.ì/ãwãSá3á,äSá3ä¸àâì#��ð}´Nò��"á�è/á3ç/5 ! : å�ãià=é.ãrã�åNç�á ! ç[á3ê�á,ãVàâá3ä�×
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θminω
θmaxω

k min k max
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Re

kl
_

1

k
_

�sé�Í�9Sç�á�B�×   � Ð é.ê�ÔiÓ¶éÿà Ë�äSáL: åS5�î1ç�á,á ãSì�ÕÌéëãUå�:�Õ:ì8äSáL: Î ê[á,à�ã�æ�çm0�Ñ�×
õ�Ö)òsÖRà�ËSá3ê[ágÕÌì8äSás:.ê�5Eé.ás:.ä�êu9�á�Ì3é.á3ãVàwÌ3ì/ãSäDé.àâé.ì/ãSê
î1ì/ç¶ç[ì�Ò19SêQàâãSá,ê�êcÓ¶é.à Ë�ç�á,ê ! ásÌ�à`à�ìþà�ËSá ì/ç�émÍ/éëãSå�:ê�á�à~ãg×[�Uì/ç¶å�:m:"à ËSç[á3á�ÕÌìEäSáL:ëêL2=�Àé.êQÌ3ì�Õ ! :ëá'ß�åNãDäÎ� � Î�N�O Ñ��è�¸<êé O ×ë �:ìgã�æ�çm0E� Ð ás: åS5:î1ç�á3á ãSì�Õ:é.ãUå�:�ÕÌì8äSás:q×íÆ91:ÿàâé ! :ëémÌ�å�à�é.è/á~9Sã1Ì,á3ç[àâåNéëãVà`5aÓ¶éÿà Ë�ãSì�ÕÌéëãSå�:�ÕÌìEäDás:

¯
ì�×

ãZæ�çm0�è§{8æç Î�N�O Ñ���æç Î�N�O Ñ�è
¯
ì�ô�<\-/î30 ÎmO Ñ6� Î�N�O Ñ`ýØ� Î B�×E<>B%Ñî30 ÎCO Ñÿè � � Î <\-(ì�²	Ñuî ïðïuð,ñ � 4 <|�;èóò ì *² - @ Î <\- ì�²,Ñ Î < 4 Ì3ì/ê Î þ ³ O Ñ/Ñ î1ì/ç O �/Ï���þ ³@ -(ì�² î1ì/ç OÑÐ Ï���þ ³Î B�×E<   Ñë �:ìgã�æ�çô*Z�
7`è/á,çâå�ÍNárÍ/åNéëã�åNãSä�äSáL: åS5Ké.ã�ãDì�Õ:é.ãUå�:�Õ:ì8äSás:q×íÆ91:ÿàâé ! :ëémÌ�å�à�é.è/á~9Sã1Ì,á3ç[àâåNéëãVà`5aÓ¶éÿà Ë�ãSì�ÕÌéëãSå�:�ÕÌìEäDás:
¯
ì1î ïðï � Õð ×

ãZæ:çô*�è�{8æç Î�N�O ÑV��æç Î�N�O Ñ�è
¯
ì1î�ïðï � Õðfô�<\-/î7* ÎCO Ñ6� Î�N�O Ñ`ýØ� Î B�×E< � Ñî�* ÎCO Ñÿè � � Î <�- ì�²	Ñ�î ïðï � ð × 4 <|��è�ò ì *² -(@ Î <�-(ì�²	Ñ Î < 4 Ì,ì/ê Î þ�± O Ñ/Ñ î1ì/ç O �/Ï&��þ�±@"- ì�² î1ì/ç OÑÐ Ï���þ�±Î B�×E<VS%Ñë �:ìgã�æ�çôõZ�84�ÕÓå;:�:ëá,ê[à äSéëêuÔÓà ËUåLà~Ì,ì è/á3ç[ê�ãr×

ÊQËSé.ê ê�á�à�Õ:åS5iÒká�ç[á ! ç[á3ê[á3ãVàâá,ä åNê åNäSäSéÿàâéÿè/áw9Sã1Ì3á,ç[àâåNéëãVà`5�Ó¶é.à Ë�åNã�éëç[çâå�à�éëì/ãSå�:SãSì�ÕÌéëãSå�:�Õ:ì8äSás:q×7 ! 9Sç�áiÕ#91:ÿàâé ! :ëé�Ì3å�àâéÿè/á¸äSá3êuÌ3ç�é ! àâé.ì/ã Ì3åNãSãSì�à¼Òká�9Sê[á3ä¯ÒkásÌ3å�9Sê[á:à ËDáÓãSì�ÕÌéëãSå�:3ÕÌìEäSáL:Réëê ¡ å�àËSémÍ�Ë�î1ç�áLà69Dá3ã1Ì,éëá3êL×�WÈá�9Sê�á¸åkÕ:é�ßEá3äVÕ#91:ÿàâé ! :ëé�Ì3å�àâéÿè/á�BNåNäSäSéÿàâéÿè/á ç�á ! ç�á3ê[á3ãVà�åLàâéëìNã�×
ã�æ�çôõQèö{�æç Î�N�O Ñ���æç Î�N�O Ñ�è

¯
ì�î ïðï � Õð ô�÷�õ ÎCO Ñ+-Îî7õ ÎCO Ñ(� Î�N�O ÑAý3� Î B�×E<�T�Ñ
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θminω
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k min k max
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_

kl
_

2

�sé�Í�9Dç�á�B�× � � Ð éëêuÔiÓ¶éÿà Ë�å�è/á3ç�å�Í/árÍVåNé.ã�åNãSä�äSás:ëå>5Óéëã�ãSì�ÕÌéëãSå�:�ÕÌìEäDás: Î ê�á,à~ãZæ:çô*�Ñ	×÷�õ ÎmO Ñ
åNãSä>î7õ ÎCO Ñ
å�ç�á ì�ÒDàâåNéëãSá,äVÒX5aÕ:é.ãSé�ÕÌé7?,éëã1Í
Õ:é.ã÷�ø Ô � Ú î7õ ÎmO Ñ~ú¶ê � à � ãúù�ã�æ�çôõrúEé O Î B�×E<>=%ÑÊQËSé.êQÌ3ì/ãSêQàâç�åNéëãSá,äíì ! àâémÕ:é�?�å�à�éëì/ãiÕÓåS5|Òkáwê�ì�:ÿè/á,äæåNãUå;:m5iàâémÌ�å�:m:m5ÌåNãSäV58éëáL:ëäSêO ÷�õ ÎCO Ñ î7õ ÎCO ÑO�û 0üþý,ÿ Ôhð3× � Ú ò ì *² -�à�å�ã * Î þ�± O ÑO�� Î <�- ì�²,Ñ�Ì3ì/ê Î þ�± O Ñ Î <\-(ì�²,ÑDê�éëã Î þ�± O ÑO � ¡ <\-(ì�²

ÓcËSá,ç�á ¡ � O�û � 0* ð × åNç�ÌLÌ3ì/ê�� 0 ï Ó��0 Ö Ó6²�� � O�� � 	* ð × � O � ×

���
������������������ ì ��� � �:ì �ã�æ�çm0 åNãSäVãZæ�çô*¶åNç�á`ê ! ásÌ3éëå�:�Ì3åNê�á,ê
ìNî�à�ËSá.9Sã1Ì,á3çQà�åNé.ãià`5iÕÌìEäSáL:MêQà 9SäDéëá3ä|Ò%5~�=å�91Í�Ë1:.éëã ò��aûNóEÖ

Î <SF�=:T�Ñ	×3ÊQËSá à`Ó ìÌê�á�àâê`åNç�áwé.äSá3ãVàâémÌ�å�:"é.îxþs÷�ûAü�è 4 þs÷¨øhù1×ã�æ�çm0�ÍNá3ãSá,çâå�à�á3êRà ËSác: å�ç�Í/á,ê[àaäSéëêuÔ
ì/ãþà ËSácÌ,ì�Õ ! :ëá�ß ! : åNãDá`åLàRá�å�Ì,ËÌî1ç�ásàX9Sá,ã1ÌL5�2DìNîMà ËSáÅà�ËSç�á,áê�á�àâê å�Òkì è/á�2YåNãDä ãZæ�çôõgÍ/á,ãSá3ç�å�àâá,êwà ËSáþê�Õ:å�:m:ëá3êQàS2Ñõ�Ö)òsÖ�î30 ÎCO Ñ Ð î7* ÎmO Ñ Ð î�õ ÎCO Ñ�é O 2=å�ê êuËSì>Ó¶ãéëã¬�sémÍ1×�B�× T�×DãZæ�çm0 åNãSä ã�æ�çô*gËUå�è/áÌásàX9Uå�:m:m5*:ëåNç�ÍNá
çâåNäDéëé�å�àrËSémÍ�Ëæî1ç�áLàX9Sá3ã1Ì,éëá,ês2�@q- ì�²S2�ÓcËSém:ëáà ËDá:ç�åNäSé�9Dê¸ìNîQã�æ�çôõBéëê ì/ã1:E5õ<Z- ì�²s×Vâ ãVà 9Dé.àâéÿè/áL:m5�2�ì/ãSáiÕÓåS5³Òkás:ëé.á,èNáÌà�ËUå�à¼ã�æ�çôõBéëê à ËSá�:ëá3åNê[àÌ3ìNãSê�á,ç[è�å�àâéÿè/áBå !1! ç�ì�ßEé�Õ:å�à�éëì/ã�ìNî{ãg2"ê�éëã�Ì3á
éÿà�é.ê`à ËDá
ê�Õ:å�:�:.á3êQàÃå�à�á�å�Ì,Ëæî1ç[ásàX9Sá,ã1ÌL5�×5� ìfÓ á,èNá3çL2à ËDéëêwéëê ãSì�à¸ãDásÌ3á,ê�ê�åNç�ém:m5æà�ËSáDÌ�åNê[á�2séÿà éëêwãSì�à à�ËSáa+�õ"!LòwìNîaà ËDá:ê[á,àS2¨Ò19Dà à�ËSáV� ð��,+��v��û�+ ò�@MóÿûN÷
�Ó¶é.à�ËSéëã	à ËSá:ê�á�à
à ËUåLà#Õ:å�à�à�á3ç�êL2ÑåNãDämà ËSá,ç�áKå�ç�á ! : åNãVàâê Î ! ì/ê�ê[é�Ò1:E5 Ú Ó ìNç�ê[à/?`Ì3åNê�áLÛXÑrÓ¶é.à�ËSéëã	à ËSáê�Õ:å�:m:ëá3êQà�ê[á,à�ãZæ�çôõ.ÓcËSé�Ì,Ë äSìKãDìNà.Òkás:.ì/ã1ÍÓà�ìÓà ËSá¼: åNçuÍ/á3ç ê�á�àâê�ã�æ�çm0`åNãDä³ã�æ�çô*>2XåNê�é�:�:m9Sê[à�çâå�à�á3äéëã���é�Í1×
B�×�=�×ÊQËSá3ç[áíé.êBãSì�9SãSé�àX9Sá ! å�çâå�ÕÌá,à�ç�é7?3å�àâé.ì/ãFìNî`à ËSáF� éëãVàâá,ç�Ì3ìNãSãSásÌ�àâé.ì/ã Õ:å�à�ç�éÿßÈî1ì/çBà ËDá�ê[á,à�êå�Òkì è/á�2
Ò�9Dà¶à ËSáwî1ì�:m:ëì>Ó¶éëã1Í ! åNçâå;Õ:á�àâç�é�?�å�à�éëì/ãDê
åNç[á è�å�:.éëä�×�&æ�çm0 Î�N�O Ñ�è ¢ ¡ î30 ÎCO Ñ¯
ì

¯
ì ¤ Î B�×E<>F%Ñ
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m3

�sé�Í�9Sç�ávB�×°S|��4�Õ:å�:m:ëá3êQà
äSé.ê�ÔÓà�ËUå�àcÌ,ì6èNá3ç[ê.ã Î ê[á,à~ã�æ�çôõ�Ñ�×�&æ�çô* Î�N�O Ñ�è ¢ ¡ î7* ÎmO Ñ¯
ì1î ïðï � Õð ¯

ì1î ïðï � Õð ¤ Î B�×�@ ¡ Ñ��æ�çôõ Î�N�O Ñ�è ¢ ¡ î7õ ÎmO Ñ¯
ì1î ïðï � Õð ¯

ì
î ïðï � Õð ÷�õ ÎmO Ñ ¤ Î B�×�@�<fÑ�&æ:çm0 Î�N�O ÑcËUå�êÃì/ã1:E5íìNãSá�é.ç�çâåLàâéëìNãUå�:�ás:.ásÕÌá3ãVàS2ªî30 ÎCO Ñ	28ÓcËDé�:ëáQ�&æ�çô* Î�N�O ÑcËSåNê�à`Ó ì12+î7* ÎmO Ñ`åNãDäî ïðï � Õð 2gåNãSä>��æ�çôõ Î�N�O Ñ�ËUåNêÅà ËSç[á3á;2�î7õ ÎCO Ñ	2�î ïðï � Õð åNãSäF÷�õ ÎCO Ñ	×¸"¹,¸"¹ ¸ Ý�Þ�ßáà;Æ(½�âÃÈ�Â�É+½.Ê=Ë=À\Á1ÂEË:Ç\ãzÊKÀ�Ë�Á6ÞEÂ�À\Æ9ä�½.Á6¾�¼EË
7 ! ç[ì ! á,çþçâå�à�éëì/ãUå;: àâç�åNãSêQî1á3çBî&9Sã1Ì�àâéëìNã/p Îåä Ñ Î �sé�Í1×�B�×�@�Ñ�éëêBç[ásàX9Séëç[á3ä�î1ì/ç ü ?*êu58ãVà ËSá,ê�éëê ÎqÐ$# ?é.à�á3ç�å�àâé.ì/ã�Ñ�9Sê[éëã1Í à ËSá`ê[à�åLàâá�?*ê ! å;Ì3á~Þ|ß êu58ãVà ËSá,ê�é.ê�Õ:á�à ËSì8ä Î�Ð ì>5�:.á
ò��aûNóEÖ�28<SF�=�F%Ñ	×�ÊQËSé.ê�ÕÌá�åNãSêà ËSå�àÃãSá,é.à�ËSá3çÃì�î�à ËSák9Sã�Ì3á3çQà�åNé.ãVà`5 ê[á,àâêwé.ã à ËDá ! ç�á�èEé.ì�9SêÃê[ásÌ�àâéëìNã�Ì�åNã�Òká#9Sê[á3ä î1ì/ç�ê/58ãià�ËSá3ê[éëêL2ê�é.ã1Ì3á	å�:m:ÃìNî¸à ËSáLÕ éëã1ÌL:�9SäSáüé.ç�çâåLàâéëìNãUå�: ás:ëáLÕ:á,ãVàâês× Ê�ì�ì�ÒDàâåNéëã åNã�9Sã1Ì,á3ç[àâåNéëãVà`5 ÕÌìEäDás:Ãî1ì/çêu58ãVà ËDá3ê�é.êwÓ á äSá3ç[é.èNá¸å ! ç[ì ! á3çÅçâåLàâéëìNãUå�:gàâçâå�ãSê[î1á,ç¶î&9Dã1Ì,à�éëì/ã&%�0 Îqä Ñ�ÓcËDé�Ì,Ë�éëê¶åNãV9 !�! á,çwÒkì�9SãDäìNî�î30 ÎmO Ñ é.ã�ã�æ�çm0�2l� %�0 Î�N�O Ñ�� Ð î30 ÎmO ÑEé O ×g4�91ÒDê[àâéÿà 9Dà�éëã1Í î30 ÎCO ÑcÒX5'%�0 Î�N�O Ñ`é.ã Þ�à�×�B�×E<>B�58éëáL:ëäSêà ËDá ê[á,à~ã�æ)(�ÓcËDé�Ì,Ë�éëêÅê�9Dé.à�å;Ò1:ëá�î1ìNç ü ê/5EãVà�ËSá3ê[éëê`åNãSä�Ì3ì è/á,ç�ê á,è/á,çu5 ! :ëåNãVà¶éëã�ãg×ë �:ìgã�æ)(H� Ð áL: åS5Óî1ç[á3á ãSì�ÕÌéëãSå�:�ÕÌìEäDás:�Ó¶éÿà Ë�çâå�à�éëì/ãSå�:�Ó á3émÍ�ËVàS×ã�æ)(Vè§{8æç Îqä ÑV��æç Îqä Ñ�è

¯
ì�ôU<\-*%�0 Îåä Ñ6� Î�N�O Ñ`ýØ� Î B�×�@�@�Ñ

%�0 Îqä Ñ{è Î <\- Ó��* Ñuþ ³ ä - ì�²
ð ñ* ä -�<

� ð,ñ/ñ+ � * - @-,/.0� ð,ñ/ñ+ � -�<
� ð ñ ñ+ � * - @-,21 � ð ñ ñ+ � -�< Î B�×�@�B%Ñ

ÊQËSá�ØUç[ê[à ! åNçQà=ìNî3%�0 Îåä Ñ"éëê�äDá3ç�éÿè/á,ä î1ç[ì�Õ×å�ØUç[ê[à=ì/ç[äSá3ç¨Ýså�ä54áaå !1! ç[ì ßEémÕÓå�à�éëì/ã 0 2 à ËDáaê[ásÌ,ì/ãSä ! åNç[àéëê å�ê�áLÌ3ì/ãDä�ìNç�äSá,ç�Ì3ìNç�ç�áLÌ,à�éëì/ã�î)å�Ì�àâì/ç�9Sê�á,ä�àâì
ì�ÒDà�åNé.ã|ãöù ã�æ)(�2"õ�Ö)òsÖj� %�0 Î�N�O Ñ�� Ð î30 ÎmO Ñ�×3ÊQËDá
6
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�sémÍ�9Sç�áDB�× T��QM ì�Õ ! åNç[éëê[ì/ãüìNî�î30 ÎmO Ñ Î äUå�ê�ËSá,ä�Ñ�2.î7* ÎCO Ñ Î äUåNê�Ë6? äSìNà,ÑwåNãSä�î7õ ÎCO Ñ Î ê�ì�:.éëä�Ñ`î1ì/çrìõóô ¡ � =�úr< � @�ý�åNãSäÆþ#ó ô ¡ úg<sýq×
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�sémÍ�9Sç�á3B�×�=���M ì�Õ ! åNç�é.ê�ì/ã ìNî�ã Î à�ásÕ ! : å�à�á>Ñ	2;ãZæ�çm0 Î : åNçuÍ/á3êQà=äSéëêuÔ�Ñ	2�ãZæ�çô* Î ê�ásÌ,ì/ãSä¸ê�Õ:å�:�:.á3ê[àXäSéëêuÔ�ÑåNãSäVãZæ�çôõ Î ê�Õ:å�:�:.á3ê[à äSé.ê�Ô�Ñ ì/ã�à ËDávÌ3ì�Õ ! :ëá'ß ! : åNãSáÃå�à O è ¡ � B � ô ç�åNä�B;ÕÌéëã�ýMî1ì/çQì|óõô ¡ � =�úv< � @�ýåNãSä�þkó ô ¡ ú�<sýq×
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Ê�å�Ò1:ëá~B�×�@��[í å6ßDémÕ#91Õ�ç�áL: å�à�é.èNá�á3ç[ç�ì/çL2�Õ:åLß � é�8 9�: Ô�ï � Ú 8 ï<; : Ô � Ú; : Ô � Ú � 2Eî1ì/ç ì ! àâémÕÓå;:gåNãSä�ØDßEá,ä ! åNçâå�Õk?á,à�á3ç[ê>=>ú?,@.�åNãDäA,�1 î1ìNçÅäSé�
Má3ç[á3ãVà�ì�²�B êL×� ! àâémÕÓå�: ! åNç�å�Õ:á�àâá,ç�ê Î Þ�à�×�B�×h@ � Ñ �sé�ßEá3ä Î Þ�à�×�B�×h@�S�Ñì�² = ,/. ,�1 á3ç[ç�ì/ç á,ç�ç�ìNç¡ @ � B�S%@ � ¡ � =�B:T�S ¡ � S�=   F ¡ � ¡ @ ¡ @ ¡ � ¡ @ ¡� ¡ � < @ � B�T  %¡ ¡ � =�<f@�< ¡ � S�S  �  ¡ � ¡ <>=�< ¡ � ¡ @�<�<¡ � @ @ � B�=�S   ¡ � T�=�=�F ¡ � S   S   ¡ � ¡ <VS�B ¡ � ¡ @�@�F¡ � B @ �  �¡ @�@ ¡ � T�S�F�= ¡ � S�B%@   ¡ � ¡ <   F ¡ � ¡ @ � S¡ �   @ �   <�T�F ¡ � T � @�= ¡ � S%@ ¡ B ¡ � ¡ <>B�T ¡ � ¡ @�=�=¡ � � @ �   B%@�T ¡ � T�B:T�S ¡ � S ¡ F�= ¡ � ¡ <f@ðS ¡ � ¡ B%@  ¡ � S @ �  �  T ¡ ¡ � T�@�B�B ¡ � S ¡�¡ @ ¡ � ¡ <�< � ¡ � ¡ B�S%@¡ � T @ �   S ¡�¡ ¡ � T�<�<f@ ¡ � � F%@   ¡ � ¡ < ¡ S ¡ � ¡; %¡ <¡ � = @ �   S�= � ¡ � T ¡ T � ¡ � � F�< � ¡ � ¡ < ¡;  ¡ � ¡; �  <¡ � F @ �   T � = ¡ � T ¡ S ¡ ¡ � � F%@ � ¡ � ¡ < ¡ B ¡ � ¡;  = ¡< � ¡ @ �   =�B ¡ ¡ � T ¡�  S ¡ � � F�B�S ¡ � ¡ < ¡ B ¡ � ¡ � <>F
ì ! à�é�Õ:å�:�è�å�:�9Sá,êwìNî5=fúC,/. åNãSäD,21ÌåNç[á
äSá ! á,ãSäSá3ãVà¸ìNî�ì�²S2�Ò19Eà éëãSäSá ! á,ãSäSá,ãià ìNî�þ ³ ×FE~9�Õ:á,ç�é�Ì3å�:ÕÌéëãSémÕ:é�?�å�à�éëì/ã�ìNî¸à ËSá�Ó ì/ç�êQàÆÌ3åNê�á	ç�áL: å�à�é.èNá�Õ:é.ê�Õ:å�à Ì,ËÏÒká,à`Ó á3á,ã � %�0 Î�N�O Ñ��aåNãDäPî30 ÎCO ÑÓì è/á,çî1ç�áLàX9Sá3ã1Ì�5Kî1ì/çÅäSé�
"á,ç�á3ãVà¶è�å�:�9Dá3ê¶ìNî3ì�²

Õ:é.ã+HG I�JKG IML ÕÓå6ß� � � %�0 Î�N�O Ñ�� 4 îþ0 ÎCO Ñî30 ÎCO Ñ ¦ Î B�×�@ � Ñês× àS× � %�0 Î�N�O Ñ�� Ð îþ0 ÎCO Ñ�úlé O58éëáL:ëäSê�à�ËSá
ç[á3ê�9�:.àâêwêuËSì>Ó¶ãüéëã�Ê�å�Ò1:ëá#B�×h@ Î < ¡�¡)N ç[ás: åLàâé.èNá#ÍVåNé.ã*9Sã1Ì,á3çQà�åNé.ãià`5 éëêÃì�î�Ì,ì�9Sç[ê�ák9Sã�?ç�á3å�:ëé.ê[à�é�Ì�2�Ò19EàÓé.ê:é.ã1Ìs:m9SäSá3ä�àâì ÕÓå;ÔNá�à ËSá�à�å�Ò�:ëáVÌ3ì�Õ ! :.á,àâáSÑ�×�7`ê:ê[á3á,ã î1ç�ì�Õ Ê�å�Ò1:.á�B�×h@ à ËSáì ! à�é�Õ:å�:O=>ú?,@.`å�ãSä',�1¸äDì:ãSì�à è�åNç/5|Õ#91Ì,Ë�î1ì/çÅäSé�
"á,ç�á,ãià¶è�å�:m9Sá3ê¶ìNî3ì�²S×�Ê�ìÌê�émÕ ! :ëé.î�5P%�0 Îqä Ñ�21Ó áÕ:å>5:à ËSá,ç�á�î1ì/ç�á ãSáLÍ�:ëáLÌ,à¶à ËSá äSá ! á,ãSäSá,ã1ÌL5�ìNî3ì�² åNãSä�9Sê�ávØDßEá3ä ! åNç�å�Õ:á�àâá,ç
èNå;:�9Sá,ê
=�èí@ � B�S�B�úQ,@.�è ¡ � =�B�=Ìå�ãSäR,21�è ¡ � S�= � Î B�×�@�S%ÑÊQËSáw: åNêQà{Ì3ì�:m91Õ:ãþìNî�Êså�Ò�:ëáwB�×�@ êuËSì>Ó¶ê à ËSå�à�ØEßDá,ä ! å�çâå�ÕÌá,à�á3ç�è�å�:�9Sá,ê äDì¸ãSì�à é.ãià�ç�ì8ä191Ì,áwÕ¼91Ì,Ëá�ß8à�çâåcÌ3ì/ãSê[á3çQèNåLàâé.èNá3ãSá,ê�êL×{ÊQËDéëê=éëêYå�:.ê�ì äSásÕÌì/ãSêQàâçâåLàâá3ä éëãQ�sémÍ1×>B�×öF�2fÓcËSé�Ì,Ë¸ê�ËSì>Ó¶ê�à�ËUå�à � %�0 Î�N�O Ñ��

Î äSåNê�ËSá,ä�Ñ`é.êÃåÌèNá3ç/5 àâémÍ�ËVà.9 !�! á,ç�Òkì�9SãSä ì/ãHî30 ÎCO Ñ Î ê[ì�:ëé.ä�Ñ
á,è/á,ã�ÓcËSá3ã*ØDßEá,ä ! åNçâå�ÕÌá,à�á3ç èNå;:E?9Sá,ê Î Þ�à�×öB�×h@ðS%Ñ å�ç�á�9Dê�á3äméëãÈà�ËSá�Ì3ì/ç[ç�ásÌ�àâé.ì/ã Ó á3émÍ�ËVàS×F�sé�Í�×�B�×�Fíå�:ëê[ì äSáLÕ:ìNãSê[à�çâå�à�á3ê à ËUå�à¸à ËSá
ëëëTS/UWVYX[Z/\^]H_ ��`baS ëëë�c aS ëëëëëed�f�g S/h2i f

` ]H_ �j
f�g ] _ �j
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f
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`lk
f�g�mHnj�o)p[q[r g S h] _ �j g&f
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Frequency [rad/min]

M
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de�

�sémÍ�9Sç�á*B�×�F���M ì�Õ ! åNç[éëê�ìNã�ìNî¸à�ËSá éëç[çâå�à�éëì/ãSå�:~9Dã1Ì3á,ç[à�å�éëãVà`5�Ó á3é�Í�Ëiàs2�îþ0 ÎCO Ñ Î ê�ì�:.éëä�Ñ	2¶à�ËSá	å ! ?! ç[ì ßEémÕÓå�à�éëì/ãÎ� %�0 Î�N�O Ñ���Ó¶éÿà Ë�ØDßEá3ä ! å�çâå�ÕÌá,à�á3ç�ê Î Þ�à8×öB�×�@�S%Ñ Î äUåNê�ËDá3ä�ÑÃåNãDäÛ� %�0 Î�N�O ÑV��Ó¶é.à�ËSì�9DàÌ3ìNç�ç�áLÌ,à�éëì/ãKî)å�Ì�àâì/ç Î äSìNà�à�á3ä�Ñ	×�ÊQËSá ! :ëìNà[àâá,ä�ÌL9Sç[èNá3ê�åNç�áÃî1ì/çwì�²�è ¡ � @BåNãSäÆþ ³ è¹<�ÕÌéëã�×
Ì3ìNç�ç�áLÌ,à�éëì/ãBî)å�Ì�àâì/ç�é.ã�%�0 Îåä Ñséëê�ç[ásàX9Séëç[á3äÌéëãBì/ç[äSá3ç�à�ì¸å�èNì/éëäÌåwàâì8ìwì ! àâémÕ:é.ê[à�é�Ì�Ó á3émÍ�ËVà Î äSìNà[àâá,ä�Ñ�×Ê�ìþêu91Õ 9 ! 2�ãZæ�(íéëêÅì/ã�:m5�êu:ëémÍ�ËVà :m5iÕÌì/ç�á.Ì,ì/ãSê[á3ç[è�å�à�é.èNá à�ËUåNã�ã�æ�çm0�2
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[V[�fohRikj S halml UoS�á�� �N_ ½YTl U�È W¨� � W ÿ hRl Mmb f QTS�]aU [��.A�i M j�[�j Uon�bTM [^j QTS Y`_aiTf U _afoj M i O hRiæj x U�n lm_aikj{Ó#"�Ñ$
�"XÑy_�j è î �©��Wù _a[ x U\b f QTS^]RU [·�BA�i M jØ[�j Uon{bTM [�j QTS Y`_�iTf U _af|j M i O hRißj x U�n l÷_�iqj�Ð&%'
�"XÑ¼_�j è î �©��W
[��X[^j U\s [ M ikj S h bTQ f U _�[ n�U f M _al nTS hRY�l U\s x U\S�U Y U f\_ Q [ U j x U é O _ M i ë h � _ s�Q lPj MP] _ S�M _aYTl U
nTS h�f U [�[] _ SVMPU [�iTh�jehaiTlP� � M j x �ÅSVUoÕXQ�U iTf|� � Y Q je_alm[�h � M j x é bTMPSVU f|j M hRi ë W ÿ ãah OaU [�j}_ bg¤ Ñ ¥a¦¨§ � �©�R�R� � [ x h �j x _�j MP� _ n lm_aikj M [ M lPl ½ f\hRi b�M j M hRi Uob{MmS�SVU [ n�U foj MP]aU h � [Vf\_al M i OT� j x U i¡j x U f\hRikj S hRl n�U\S�� h SVs _aiTf UM [�[�j S hRi O lP�g_ ç�U f|j Uob Yk� M i nTQ j Q iTf U\S j}_ M ikj � ��M i n _ S j M f Q l÷_ So� � x U iæj x U f\haiqj S hRlPl UoS�M [rj S � M i Oj}h M i ]aU\S j�j x U�n l÷_aikj\WÎ� x Upù�c d�f\hRikj S hRlPl U\SyM [y[ Q f x _�fohRikj S hRlml U\S\��U [ n�U f M _alPlP� �TMP� j x U�n�U i`_�lPj �� U\MmO x jNhRi M i nTQ j s h ]aU [ M [NlPh � W ÿ�M iTf U j x UoSVU
M [ _al � _ �X[C>©Ó#� ¤ÃM i nTQ j Q i�f U\S jâ_ M ikj � �RM jN[ x h Q l b Y Uf\l U _ S j x _�j�_ ù�c d�f\hRikj S hRlml U\S~M [ n haj U ikj M _alml¨��Y`_ b � x U i Q [ Uob£� h S _�i M lml ½ f\hRi bTM j M hRi Uob�n l÷_aikj W
DFEGD tIHKJ L*MON�PQH
t U¿Q [ U _ bTM [�j M lmlm_�j M hRi	f\hRl QTs i�_a[
_ai U|ê _ s�n l U¿nTS h�f U [V[oW � x UZs h bTU l M [ �ÅS h sÉÿ ãah ORU [^jâ_ b _ai bc h S _ SVM�� �©�R�a� � _ai bßM [ bTU iThaj U\b é�f\hRl QTs i ` ë�M i�j x UoMmSyn _ n�UoS W � x U f\hRl QTs i M [ bTU [�f SVM Y Uob Yk�j x U�� halmlmh � M i OpUoÕXQ _�j M hRiT[·�

RTS �VUSVW rYX î[Z\ ]_^&^þ°ýa` ^ h e fcb
h
Ì ]_^&^ ý ]_^edþ°ýa` d h

ð ]f^&^þ°ýa` ^ h Ò e fcb
h] dg^þ°ýa` ^ hih#j �nb­� e fcb
h
Ì ] dg^ ý ] d&dþ°ýa` d h

ð ] dg^þ°ýa` ^ h Ò e fcb
h
kl RmS�nSco r�X �«È WÊÉk� �
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LNMPORQTSVU£È Wé�Ü�{Ô U [ n hRiT[ U [ � h S j x U"ÿ�ø�ÿ�à n l÷_aikj �cs�Õ W È WéÉk� � � M j x bTM ç�U\S�U ikj�fohRikj S hRlml U\S [ � �N_ ½YTl U�È WP� � W ` Q i M jØ[�j U\n{b�M [�j QTS YT_aiTf U _af|j}[ØhRi�j x U�n lm_aikj M i n�Q j�_�j è î �©��W
� x UoSVU h'j �nb­�~U|ê�nTS�U [�[ U [�j x U l MmÕqQTMmb2p h � b �Xi`_ s�M fo[\W

h#j �nb­� î �� � ���gq j À ä � �ñb­� ü Î �«È W È � �
q j M [�j x U h ]aU\S _�lmlNl MmÕqQTMPb lm_ O��ÅS h s j x U j}h n jVh�j x U Y�hajVjVh s h � j x U f\hRl QTs iÆW ä � M i s�Õ W È W È �[ x h Q l b Y U�UoÕXQ _alNj}h�j x U i QTs Y U\S h � j S _ �X[ M i£j x U fohRl Q�s i � Y Q j � U	Q [ U[ä � î È jVh�_ ] h MPb _s h bTU l¼h ��Q iTi U f U [V[V_ S � x MmO x h SVbTUoS W¿Ô Urp`Q�ê�� n � _ai b Y�h M l Q�nÆ� o r � _ SVUrs _ai MmnTQ lm_�j Uob£M i nTQ jV[ �j}h n f\h s�n hR[ M j M hai � �VU � _ai b Y�hajVjVh s f\h s�n hR[ M j M hai � W r � _ SVU f\hRikj S hRlml U\b h Q j n�Q j}[oW-t UZQ [ U j x U� hRlPlmh � M i O	n _ S _ s�U j U\SØ] _al QTU [ ÚÆô þ þ î �ÜÛé�û�a� Ýâô þ j î ð �ÜÛé�RõaÉ Ý¾ô j þ î ��Ûé�R�û÷ Ýâô j�j î ð ��Ûé�R�Rõ ÝñÞ þ î�©�aÉ s�M i ��Þ j î � È�s�M i ��q î � s�M i �sq j î ÷YÛÊÉkõ s�M ig_ai b)ä � î È W ÿ ã�h ORU [�jâ_ b _ai bæc h S _ SVMb h�iTh�j M iTfol QTb�U _aik�ÿ[ n�U f M Í U\bgbTU lm_©�X[ M i{j x UoMmSZs h bTU l � M i�[�j U _ b j x U � Q [ U _�iTh SVs Y�h Q i bTUobQ iTf U\S jâ_ M iqj � bTU [�f SVMPn j M hRi�j}hØf\h ]aU\S j x U U�ç�U f|j×h ��b�U l÷_ �X[×_ai b haj x U\S¼Q i s h bTU l U\b x MPO x �ÅSVU\ÕqQTU iTfo�b �Xi`_ s�M fo[\W ø i s�Õ W È WÊÉk� � U _a[�[ QTs�U j x U�bTU l÷_ �X[�j}hßY U ãqiTh � iæ_�i b¡UoÕqQ _al�j}hö� s�M i Q j U�� h SU _�f x j S _ai�[ �ÅU\S~�ÅQ iTfoj M hRiÆWHt U�b h�j x M [
hRiTlP��Y U f _ Q [ U ãqiTh � i bTU lm_©�X[~ÍTjØY U j�j UoS~M ikj}h�j x U�c{z d�ÅS _ s�U � h S ã�Wÿ ãah ORU [^jâ_ b�¤ Ñ�¥a¦¨§ � �©�R�a� ��bTUos hRi�[�j S _�j U j x _�j�_ �ÅS�U\ÕqQTU i�fo� bTUon�U i bTU ikj SVU l÷_�j MP]aU�O _ M iö_ S^½S _ � � Ôut ` ��� á
SVM [�jVhRl � �©�Rõaõ �ZM [�_ Q [ Uo�ÅQ l j}hXhRl jVh{f x U fâã x h � [ U iT[ M j M¨]RU _ n lm_aikj M [�jVh M i nTQ j
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LNMPORQTSVU�È Wè�Y� ÿ�U iT[ M j MP]XM j � �ÅQ iTfoj M hRi ] [\W �ÅSVUoÕqQTU iTf|� � h S j x UþÿXø�ÿTà n lm_aikj �cs�Õ W È WéÉk� � � M j xbTM ç UoSVU ikjØfohRikj S halml UoS [ � �N_aY�l U�È W¨� � W
Q iTf U\S jâ_ M iqj �aW LNMmO W È W¨�©��[ x h � [ej x U	� � � � � Ô�t ` U l U\s�U ikj �av þ Á þ � h � j x U�bTM [�j M lmlm_�j M hRipfohRl Q�s i � _a[_ �ÅQ i�foj M hRi�h �Ã�ÅS�U\ÕqQTU i�fo�RW v þ Á þ M [ x MPO x � ç È W¨� � _�j~lmh � �ÅSVUoÕXQ�U iTf MmU [ØY Q j � _almlP[ÎjVh	hRi U _²j x MPO x U\S�ÅSVUoÕqQTU iTf MmU [\W � x M [Î[ x h � [ej x _�j
_ ù�c d®f\hRikj S hRlml U\S s _©� x _ ]aUZnTS hRYTl Uos [ � M j x lPh � �ÅSVU\ÕqQTU iTfo�M i nTQ j Q iTf U\S jâ_ M iqj �aW
wyxzHc{�|~}�Ýy�Q��N!� |����s{VH���|TL*�g��|r�
t U _a[V[ QTs�U j x _�j�j x U\SVU	M [ ÷a� â�Q iTf UoS j}_ M ikj � M iÿj x U�M i nTQ j s h ]aU [oW L�S h s _�[ M i OaQ l÷_ S�] _�l QTU_ai`_�lP�X[ M [ � hRi U f\_ai bTU j U\S�s�M i U j x _�j�j x U � h S [�j�[�j U _ b �æ[�j}_�j U�U�ç U foj M [phRY�jâ_ M i Uob � x U i�j x UQ iTf U\S jâ_ M iqj MmU [ M i i n _ai bþi o r _af|j M i¡h nTn ha[ M j U�b�MmSVU foj M hRiT[ �cÿ ãah OaU [�j}_ b�¤ ÑZ¥a¦¨§ � �©�a�R� � W ø ij x U [ Mms�Q l÷_�j M hRiT[ � U�Q [ Ui n����&�?�_��� î ��Û ÷ i n��Q��� �����?��� _ai b i o r ���&�?����� î �ÜÛé� i o r ����� �����?��� Û �«È W È � �Ô U [ n hRiT[ U [ � h S f\hRikj S hRlml U\S d � ��_aYTl UZÈ W¨� � jVh	_���Wé�R����[�j Uon�bTM [^j QTS Y`_aiTf U _af|j M i O hRi ��U _ SVU[ x h � i M i LNMmO W È W¨�R�RW s�SVS h S [ M i�j x U~M i nTQ j O _ M iT[Nl U _ b j}h ]aU\S ��[Vl Q�ORORM [ x bTM [�j Q�S Y`_ai�f UySVU »�U f|j M hai_al¨j x h Q�O x j x Uyb�M [�j QTS YT_aiTf UØM [ M i�_af\foh SVb _aiTf U � M j x j x UØù�c d bTM [�j Q�S Y`_ai�f U _a[V[ QTs�n j M hRiÆWN� x USVU _a[Vhai � h S j x M [Z[�lmh � [ U j�j}l M i O�M [�j x _�jZj x U	U�ç�U f|j�h � j x U�UoSVS h S [ M i{j x U	s _ai MPnTQ lm_�j Uob{M i nTQ j}[M [y[ Mms�M lm_ S jVh	j x U�U�ç�U f|j¿h �NM i nTQ jØ[^j U\nßbTM [�j Q�S Y`_ai�f U [oW
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LNMPORQTSVU�È WP�©�Y� c _ O i M j QTbTUØ] [oW �ÅSVUoÕXQ�U iTf|� n lPhaj h � j x Up� � � � � ½ Ôut ` U l Uos�U ikj
h � j x U�bTM [�j M lmlm_�j M hRif\hal QTs i �cs�Õ W È WÊÉk� � W~� x UrM ikj UoS _af|j M haiT[�_ SVU l÷_ SVORU _�j�lmh � �ÅSVU\ÕqQTU iTf MPU [ �0v þ Á þK_ ç È ÛP� �|� Y Q j�iThaj_�j x MPO x �ÅSVUoÕXQ�U iTf MmU [ �0v þ Á þd_ ��Ûè� � W
� x M [	f\_ai®_alm[�hÿY U�bTU\s hRiT[^j S _²j U\b�M i�_ n lmhaj�h � j x U [ M i ORQ l÷_ S�] _�l QTU [	h � j x U [ U iT[ M j M¨]XM j ��ÅQ iTf|j M hRi � LNMmO W È WP��÷ � W á haj x j x U [VhRl Mmb f QTS^]RU [ � iTh Q iTf UoS jâ_ M ikj � � x _ ]RU [�lmh n�U � � x M f x M [r_f\haiT[ UoÕXQ�U iTf U h � j x U�bTM [�j Q�S Y`_ai�f U _a[V[ QTs�n j M hRiÆW	� x U �Ö_�lm[Vh�l MmU folmhR[ U j}h U _af x haj x U\S\� � x M f x[ x h � [�j x _�j�j x U [ U iT[ M j MP]XM j � �ÅQ iTfoj M hRi M [ � U lPl ½ f\hRi b�M j M hRi Uob W ÿ�M i�f U j x Uÿn lm_aikj M j}[ U l �ZM [ M lml ½f\hai bTM j M hRi U\b � U f\_ai£fohRiTfol QTbTU j x _�jyj x U fohRikj S halml UoSyM [yfoh s�n�U i�[}_�j M i O	� h S j x U�bTMmS�U foj M hRiT_al M j �h � j x U�n l÷_aikj W ÿ�Q f x _�f\hRikj S hRlml U\S M [�Y`_a[ M f _�lmlP� M i ]aU\S j M i O j x Uyn lm_aikjÎ_ai b j x U [^��[^j Uos [ x h Q l b Y U[ U iT[ M j M¨]RU j}h M i nTQ j Q iTf U\S jâ_ M iqj �aW ø i bTUoU\bÆ� j x M [ M [ j x U f _a[ U _a[�[ U\U i�Y�haj x �ÅS h s j x U [ Mms�Q lm_�j M hRiM i LNMmO W È WP�R�¿_ai b��ÅS h s j x U l÷_ S�ORU�b�M ç�U\SVU iTf U Y U j � UoU i�[VhRl Mmb _ai b�b haj�j Uob f QTS^]RU [ M i LNMPO W È W¨��÷�W� x Uöb _a[ x ½ b hajßf QTS^]RUgM i LNMmO W È W¨��÷ M [ M i�f\l Q�bTU\b _a[ß_ SVU|�ÅU\SVU iTf U W ø j M [�_�i QTn�n�UoS Y�h Q i bhRiö[ U iT[ M j M¨]�M j � �ÅQ iTf|j M hRiT[ � x M f x _af x MPUo]aU _aY�h Q jq÷�� s�M i�folmhR[ U\b�½ lmhXh n j MPs�U fohRiT[�j}_aikjr_ai b _s _ ê�Mms�QTs [ U iT[ M j M¨]�M j � n�U _aã�h � ÷XWá �ÿfoh s�n _ SVM i O�L�MmO W È W¨�©��_ai böLNMPO W È WP�¯÷ � U [ U\U j x _²jZj x UoSVU	M [�_ai U|ê f U lml U ikj�_ ORS�U\Uos�U iqjY U j � U\U i�j x U�nTSVUobTM f|j U\b�U�ç U foj�h ��Q iTf U\S j}_ M ikj � � YT_a[ Uob hRiæj x U Ôut ` ½¹n lmhaj � _ai b j x U _afoj Q _alU�ç�U f|j�[ UoU i M i{j x U [ U iT[ M j MP]XM j � n lmhaj\W � Ë h � U|]RUoS\� j x M [�[ U iT[ M j MP]XM j � n lPhaj M [�hRi�lP�ß[ x h � M i O x h �j x U f\hRikj S hRl n�U\S^� h SVs _aiTf UZbTU j U\S�M h S _�j U�� h S j x M [~[ n�U f M Í`f M i n�Q j UoSVS h S��n� ÷a� â M i n _ai b üY÷a� âM i o r¼�|� _ai b j x UoSVUßs _ ��Y U _�i Uo]aU i�lm_ SVORUoS�U�ç�U foj � h S haj x U\S�UoSVS h S f\h s Y M i`_�j M hRi�[�h � j x U[}_ s�U�s _ O i M j QTb�Ua� Ð § ¤ §®j x Ußn lPhaj M [�iTh�j�[ x h � M i O j x U é � h S [�j�f _a[ U·ë h � _öiTh S�s Y�h Q i bTUobQ iTf U\S jâ_ M iqj �aW �
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<>=-<?8:@BA ì� x UoSVU _ SVU j � h bTM ç�U\S�U ikj � _©�X[�j}h bTU _al � M j x j x U�nTS hRYTl U\s f _ Q [ U\b Yq� M i nTQ j Q iTf U\S j}_ M ikj �bTUos hRi�[�j S _�j Uob£M i LNMmO W È W¨��÷Y�
� A�[ U _�fohRikj S hRlml U\S j x _�j b h U [ØiThajØfoh SVS�U foj � h S j x U�bTMmS�U f|j M hai`_al M j ��h � j x U�n l÷_aikj\W
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LNMPORQTSVU�È W¨�R���NÔ U [ n hRiT[ U [ � h S j x U�bTM [^j M lml÷_²j M hai�f\hRl QTs i � s Õ W È WéÉR� � � M j x ù�c d
[V[ef\hRikj S hRlml U\S d� ��_aYTl UrÈ WP� � W ` ��Wé�R����[�j U\nÿb�M [�j QTS YT_aiTf U _af|j}[�hRi ��U _²j è î �©��WmA�iTf UoS jâ_ M ikj �£_a[ b�U Í`i UobÿM is�Õ W È W È �RW
� ø iTf SVU _a[ U j x U¿O _ M i�_�j j x ha[ U��ÅS�U\ÕqQTU iTf MPU [ � x UoSVU j x U [ QTnTn�SVU [�[ M hRi�h �Ãb�M [�j QTS YT_aiTf U [ M [ n h�h S W

� x U Í S [^j s�U j x h b�M [y[ Q�ORORU [^j Uob{M i ÿ ãah ORU [�j}_ b®¤ Ñ
¥a¦¨§ � �©�R�R� � W ø j ORM¨]RU [�_	f\haiqj S hRlPl UoS � M j x[Vh s�U � x _�j�[}_af SVM ÍTf U\b i�h s�M i`_al n�U\S^� h SVs _aiTf Ua� Y Q j¿j x Upn�U\S^� h SVs _aiTf UrM [ spQ f x l U [V[�[ U i�[ M j MP]aUj}h Q i�f U\S jâ_ M ikj ��Y U f _ Q [ U j x U f\haiqj S hRlPl UoSyb h U [ØiThajØf\h SVSVU foj � h SybTMPSVU foj M hRi`_al M j �aW� x U [ U f\hRi b _ n�nTS hk_�f x � M lml � h S ã M¨� j x U	Q i�f U\S jâ_ M ikj �ÿhRiTl¨�{f\_ Q [ U [ nTS haYTl Uos _�jZlmh � �ÅSVU|½ÕqQTU i�f MmU [\W-t M j x j x M [�_ nTnTS hR_af x j x U f\haiqj S hRlPl UoSyM [y[�j M lPl [ U iT[ M j M¨]RU j}h Q iTf U\S jâ_ M iqj � � Y Q jyj x M [ M [f\h Q ikj U\S _afoj U\b Yq� M iTf SVU _�[ M i O j x U f\hRikj S hRlPl U\S
O _ M i�_²j�lPh � �ÅS�U\ÕqQTU i�f MmU [�jVh s _aã U j x U iTh s�M iT_alSVU [ n hRiT[ Urs�Q f x Y U j�j U\S j x _ai � x _�j M [yi�h s�M i`_alPlP��i U\UobTU\b Wt U � M lPlyiTh � bTU\s hRiT[^j S _�j U j x U j � hæ_ nTnTS hk_af x U [ �yQ [ M i Oæà�á~c{z d f\hRikj S hRlml U\S [ s _ai bL � ��_aYTl U�È W¨� � W ø iæY�h�j x f\_a[ U [rj x U�S�U [ MPbTQ _al n lm_aikj b �Xi`_ s�M f\[ � h S�U _af x M i nTQ j ½ h Q j nTQ j n _ MmSM [�_ nTnTS h ê�MPs _�j U\b Yk��� ��� À �cÇ ð � ��� � � x UoSVU � ��� î b �ÂÁ ��Á ü©ý�þ
ð b �ÂÁ ��Á ü _�i b � �¡� î �ÜÛè�a� È�� Ð § ¤ § _Í S [�j�h S�bTU\S�S�U [ n hRi�[ U � M j x _�j MPs�U f\hRi�[�jâ_�iqj�_ nTnTS h ê�Mms _�j U lP� UoÕXQ _alNj}hý÷��R� s�M i�_ai b _ O _ M ibTU j U\S�s�M i U\b _�jrj x U é^j SVQ i�f _�j M hRi ë [�j U\n Wÿ� x U�bTM [^j QTS Y`_aiTf U�M [r_a[�[ QTs�U\b jVh x _ ]RU j x U [V_ s�Ub �Xi`_ s�M fo[Ø_a[yj x U�n lm_aikj � Ð § ¤ § � � î �ÜÛè�a� È W
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LNMPORQTSVU�È WP��÷ � c _ ê�MPs�QTs _ai b�s�M i MPs�QTs [ M i ORQ lm_ S ] _al QTU [ h � j x U [ U iT[ M j MP]XM j � �ÅQ iTfoj M hRi � h S j x UbTM [�j M lmlm_�j M hRi�f\hRl QTs i �cs�Õ W È WÊÉk� � � M j x ù�c d
[V[	fohRikj S hRlml U\S d � �N_�YTl U�È WP� � W¢A�iTf UoS jâ_ M ikj � _a[bTU Í`i U\b£M i s�Õ W È W È �RW
LNMmO W È W¨�©ç�_ai b�È W¨� É�[ x h � SVU [ n haiT[ U [ � h SÎà�áyc{z d�f\hRikj S hRlml U\S [ s _ai b�L
�RS�U [ n�U foj M¨]RU lP� �q� h Sj x U [}_ s�U h Q j n�Q j bTM [�j Q�S Y`_ai�f U _a[ Q [ UoböM i L�MmO W È W¨�R�RWÄ� x U�à�áyc{z dwfohRikj S hRlml U\S [ n�U\S�� h SVs� U lml bTU [ nTM j U j x U�Q i�f U\S jâ_ M ikj � �cs�Õ W È W È � � _ai b [ QTn�nTSVU [V[Øj x U�bTM [�j QTS Y`_�iTf U�s�Q f x � _�[�j UoS j x _�iù�c d
[�[ b h U [ � LNMmO W È W¨�R� � W � x UgSVU [ n hRiT[ U h � f\haiqj S hRlPl UoS�s M [�i U _ S l¨� Q i`_ ç U foj Uob h � j x UQ iTf U\S jâ_ M iqj �aWyd
hRikj S hRlPl U\SØL � MmU l b [�_ai£_al s hR[^j n�UoS��ÅU foj}l¨� bTU f\h QTn l U\b£SVU [ n hRiT[ U � x U i{j x UoSVU�M [iTh Q iTf U\S jâ_ M iqj � � Ð § ¤ § W råM [�i�haj�_ ç�U foj U\b Yk�ÿj x U	b�M [�j QTS YT_aiTf U�M i ��U �¾� � x M l U j x U�SVU [ n hRiT[ U� M j x M i nTQ j U\SVS h S f\l U _ S lP� bTU\s hRiT[^j S _²j U [ M iqj U\S _afoj M hRi�Y U j � U\U ißj x U j � h�lPh�h n [\Wø ißj x U f _a[ U h � _�i¡Ð&%'
�"XÑ bTM [�j Q�S Y`_ai�f U j x U�bTM ç UoSVU iTf U Y U j � UoU ißj x Urà�áyc{z d�fohRikj S halml UoS [_ai b j x U�ù�c d
[V[�f\hRikj S hRlPl U\S � h Q l b Y U�Uo]aU i£l÷_ S�ORU\So� Y U f _ Q [ U h � l Mms�M j}_�j M hRi ÷�W� x U [ U iT[ M j M¨]XM j � n lPhaj � h S fohRikj S halml UoS�s�M [�[ x h � i M i L�MmO W È W¨� È W�� x M [¿f\haiqj S hRlPl UoS�M [ Q [ M i O_ x MmO x M i nTQ j � U\MPO x j�_ai b _�l÷_ S�ORU	bTM [^j QTS Y`_aiTf U|½ j}h ½ iTh M [ U�S _²j M h�W�� x U�n lmhajZ[ x h � [�j x _�j�j x M [f\haiqj S hRlPl UoS~b h U [4% Ó²Ñ j S ��j}h M i ]aU\S jØj x U�n l÷_aikj Ú j x U [�hRl MPb f QTS^]RU [ � iTh Q i�f U\S jâ_ M ikj � �yb h�iThajØl MmUf\lPhR[ U j}h U _af x haj x U\S W^t U f _ai�_alm[�hpf\haiTf\l QTbTU j x _�j M j M [ M iT[ U iT[ M j M¨]RU jVh Q i�f U\S jâ_ M ikj ��[ M iTf U j x Ub haj�j Uob f QTS�]aU [ � Q iTf U\S jâ_ M iqj � b�U Í`i Uob{M i s Õ W È W È � � l MmU folmhR[ U j}h�j x U [Vhal Mmb f QTS�]aU [oWLNMmO W È WP�©õ�[ x h � [Zj x U [ U iT[ M j MP]XM j � n lPhaj � h S f\hRikj S hRlml U\S�L W � x M [ZfohRikj S halml UoS x _�[ZiTh � U\MmO x jhRi�j x U�M i n�Q j}[ � bTU _ b�½ Y U _�j ×�£zÅ9¤Ã� Y Q j M [ j Q i Uob�� h S [ Q YT[�j}_aikj M _�l s�U _�[ QTS�U\s�U ikj~iTh M [ Up�«ª­¬ î
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LNMPORQTSVU�È WP�©çY�eÔ U [ n haiT[ U [ � h S j x U�b�M [�j M lPl÷_�j M hRi�f\hRl QTs i � s Õ W È WÊÉk� � � M j x à�áyc£z d�f\hRikj S hRlml U\Ssw� ��_aYTl U�È WP� � W ` ��Wé�R����[�j U\nÿb�M [�j QTS YT_aiTf U _afojV[¿hRi �VU _�j è î �©��W¥A�iTf UoS j}_ M ikj �£_a[ b�U Í`i UobM i s�Õ W È W È �RW

�ÜÛ ÷�÷ � W L`S h s j x U	n lmhaj � U [ UoU j x _�j¿j x M [�f\hRikj S hRlml U\S Ð?> M i ]aU\S j M i O j x U�n lm_aikj � h S¿�ÅS�U\ÕqQTU i�f MmU [_aY�h ]RUup _ �ÜÛé��� S _ b98�s�M iÆW á
U lPh � j x M [ �ÅSVUoÕXQ�U iTf|� M j M [e[�j M lml`j S � M i O jVh M i ]aU\S j
j x U�n l÷_aikj � Y Q jM j b h U [�i�haj	[ Q f\f UoU\bÆ� [ M iTf U j x U j SVQTU�n l÷_aikj�_ai b j x U�s h bTU l � M j x _ n�nTS h ê�Mms _�j UobæSVU [ MPbTQ _alb �Xi`_ s�M fo[y_ S�U [Vl MPO x j}l¨� b�M ç�U\SVU ikj W�� x M [yf\hRikj S hRlml U\SeM [~[ U iT[ M j M¨]RU j}h M i nTQ j Q iTf UoS j}_ M ikj � �`M i�j x U[ U iT[ U j x _�j¿iTh s�M i`_�l n�UoS�� h S�s _ai�f U _�i bÿn�U\S�� h SVs _aiTf U � M j x Q iTf U\S jâ_ M iqj �{_ S�Ur]RUoS � bTM ç�U\S�U ikj WË h � Uo]aU\S\� j x U lPh � �ÅS�U\ÕqQTU iTfo�{f\hRikj S hRlml U\S�O _ M i M [�[Vh x MPO x j x _�j Uo]RU i�j x U�n�U\S^� h SVs _aiTf U Ï�ÐÁÑÁÒQ iTf U\S jâ_ M iqj � M [y[}_²j M [ � _afojVh S � �`U|ê f Uon j�h ]aU\S _�[ x h S j �ÅSVU\ÕqQTU iTfo� S _ai ORU W
` l¨j x h Q�O x fohRikj S hRlml U\S�L � MmU l b [�[}_²j M [ � _afojVh S � n�U\S^� h SVs _aiTf Ua� � U�s _ �öf\haiTf\l QTbTU j x _�j�j x Un lm_aikj M [ S _�j x U\S [ U iT[ M j M¨]RU j}h M i nTQ j Q iTf UoS jâ_ M ikj ��_alP[Vh	_�j �ÅS�U\ÕqQTU iTf MPU [�_aY�h ]aU j x U Y`_�i b � Mmb j x W� x Q [ � j x U Y U [^j�j Q i M i O _ nTnTS hk_af x � h S j x M [ n lm_aikj M [�_ nTnTS hR_af x �£_�Y�h ]RU��
Q [ U\b�� h S j Q i M i Of\haiqj S hRlPl UoSBs W
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LNMPORQTSVU�È WP� ÉÜ�eÔ U [ n haiT[ U [ � h S j x U�b�M [�j M lPl÷_�j M hRi�f\hRl QTs i � s Õ W È WÊÉk� � � M j x à�áyc£z d�f\hRikj S hRlml U\SL¢� �N_�YTl UpÈ W¨� � W ` ��Wè�a���r[^j UonÿbTM [^j QTS Y`_aiTf U _af|j}[�hRi �VU _�j è î �©��W�A�iTf UoS j}_ M ikj �£_a[ b�U Í`i UobM i s�Õ W È W È �RW
����¦ % f¢!,d6b !�!
f<h$�
t U x _ ]RU [^j QTbTMPU\bÿ�ÅUoU\b Y`_�fâãÿl MPs�M jâ_�j M hRiT[
h �ÎQ iTf\haiT[�j S _ M i U\böù�c d � M j x _ ÕqQ _ b�S _�j M f�hRY »�U f ½j M¨]RU��ÅQ iTf|j M hai �cs�Õ W È WP�©ç � WØ� x U\S�U _ S�U [ Uo]RUoS _al ] _ SVM _aikj}[�h � ù�c d��Dé�h S�MmORM i`_al ë�ù�c d � d Q jVl U\S_ai b Ô�_ s _aã U\S\� �©�R�R� �|��ù�c d � M j x l U _�[�jZ[ ÕqQ _ SVU [�[}_�j M [ � _�foj M hRi{h � M i nTQ jZf\haiT[�j S _ M iqjV[ �°z�S�U jVj_ai b t M lml U jVj Ua� �©�a�R� �|��ù�c d � M j x fohRiT[^j S _ M i Uob l M i U _ S nTS h ORS _ s�s�M i O h n j Mms�Mmä _�j M hRi �cö¼ù�c d ��«c h S [ x U\bTM¿¤ Ñ¿¥a¦¨§ � �©�R� ÈR�|�Ãù�c d � M j x f\hRiT[^j S _ M i UoböÕXQ _ bTS _²j M f n�S h ORS _ s�s�M i O h n j Mms�Mmä _�j M hRi�0§�ù�c d �Ø� t�_ S fV¨© _�_ai b�c h S [ x U\b�M«� �©�R�Rõ � WN� x U [ U�] _ SVM _aikj}[ Q [ U�bTM ç UoSVU iqjÎh n j Mms�MmäoU\S [ Y Q jÎj x UnTS�U\bTM foj}h S×M [Ãj x U [}_ s�U � h S _almlkh � j x Uos W á haj x j x U l Mms�M j M i O _a[V[ QTs�n j M haiT[ � ` �e_ai b ` ÷ �¾� � x M f x� U x _ ]RU [^j QTb�MmU\b � _ SVU�Mms�n l M f M j M iÖj x U�nTS�U\bTM fojVh S _ai b � M lml iTh�j�Y U _ ] h MPbTU\b Yk� s h bTM¨� � M i Oj x U h n j MPs�MPä\UoS\� [�h	j x U�SVU [ Q l¨j}[ M i�j x M [ n _ n�UoS x hRl b�� h S _alml�h � j x U [ U _�l O h S�M j x s [oW�� x UrS�U [ Q lPj}[_alP[Vh	f _ SVS ��h ]aU\S j}h	j x U�OaU i UoS _alÆf\_a[ U � M j x f\hRiT[^j S _ M ikj}[ � [ M iTf U j x U�M [V[ QTU h � fohRiT[^j S _ M ikj}[yhRi�lP�_ ç�U f|j}[yj x U h n j Mms�MmäoU\S W� x U�SVUoÕqQTMmS�U\s�U ikj ñ�ü _ ñ�ü©ý�þ h � _�[V[ Q�s�n j M hRiú� � f _ai�Y U _ ] h MPbTU\b � M j x M iåj x Uöù�c d�ÅS _ s�U � h S ã � _�[ b�U Í`i Uob Yk� LNMPO W È W¨� � Yk� Q [ M i O _ OaU i UoS _alØ[�j}_�j U [ n _af Ußs h bTU l M i�[�j U _ b h �
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LNMPORQTSVU�È WP� È � c _ ê�MPs�QTs _ai b�s�M i MPs�QTs [ M i ORQ lm_ S ] _al QTU [ h � j x U [ U iT[ M j MP]XM j � �ÅQ iTfoj M hRi � h S j x UbTM [�j M lmlm_�j M hRi�f\hRl QTs i �cs�Õ W È WÊÉk� � � M j x à�áyc{z dwf\hRikj S hRlml U\S�s � �N_aY�l U�È W¨� � W¬A�iTf UoS jâ_ M ikj ��_a[bTU Í`i U\b£M i s�Õ W È W È �RW
_�[�j U\n®SVU [ n haiT[ Ußs h bTU l«W Ë h � Uo]aU\So� j x U�n lm_aikj�[�j M lml x _a[	j}höY U [^jâ_aY�l U j}h U iT[ QTS�U£M ikj U\S i`_al[�j}_aY M l M j �aW ` [V[ QTs�n j M hai ` ÷�f _ai�iThajeY U _ ] h MPbTU\b�Q iTl U [V[Îj x U @âÓ#%a>|Ñ¹¥�%`Ñ s _�j S�M¨ê��åM [ U|ê f x _ai OaU\b� M j x _Öj S _aiT[ �ÅUoS��ÅQ iTf|j M hRi M iTfol QTb�M i O >|Ñ«¥aÑ ¤ >|W
� x M [ M [ s hR[^j�fol U _ S lP�å[ UoU i M i�j x Uöù�c d
[�[_al O h SVM j x s � x UoSVU j x U�M i nTQ jyj}h ��M [ �� �°ôT� W �� �«ôT� f\_aiTiThaj�Y U é�Í`lPj U\SVUob>ë Yk� � [ M iTf U�M j x _�[�i�h[�j}_�j U [�_ai b j x UoSVU|� h SVU iTh{ãqiTh � l UobTORU h �ynTS�Uo]XM h Q [ s�U _a[ QTSVUos�U iqjV[\W.A�[ M i O _ O _ M i bTM ç UoSVU iqj� h S�s � M i � � h Q l b iTh�jyÍ`lPj U\S �� �«ôT�¾� Y Q j S _²j x UoSyM ikj S h bTQ f U _	[�j U _ b ��[^jâ_�j U h ç [ U j Wø iÖj x M [ n _ n�U\S � U x _ ]aU�U|ê fol QTbTUob j x U��ÅU\Uob�� h S � _ S�b n _ S jrh � j x U _�l O h S�M j x s [ � _alPj x h QTO x�ÅU\Uob�� h S � _ S�b f\hRikj S hRl M [¿_�[�j}_ai b _ S�bÿ�ÅU _�j QTSVU h �ec{z d¿W ø j M [¿[ Mms�n l U j}h M iTfol QTb�Ur�ÅU\Uob�� h S � _ S�bM i�j x U _al O h S�M j x s [�Yk� M ikj S h bTQ f M i Ogs�U _a[ QTS�U\båbTM [^j QTS Y`_aiTf U [�_�[ M i nTQ jV[�jVh¡j x U£nTS�U\bTM fojVh S WË h � Uo]aU\S\� j x M [ b h U [ØiThaj�_ ç U foj�h QTSØSVU [ Q l¨j}[ � j x U��ÅU\Uob Y`_afâã�l Mms�M j}_�j M hRiT[Î_ SVU [^j M lPl nTS�U [ U ikj Wø i�j x U�� hRlmlPh � M i O � U�bTM [Vf Q [V[y[�h s�U h � j x U¿SVU [ Q lPjV[y_ai b h QTS f x h M f U h �×U|ê _ s�n l U�nTS hXf U [V[ U [_ai b fohRikj S halml UoS j Q i M i O [oW� x UóÿXø�ÿTà¢U|ê _ s�n l Up�cs�Õ W È WéÉk� � x _�[
_�j Mms�U f\hRi�[�jâ_�iqj s�Q f x lm_ SVORUoS j x _ai�j x U j MPs�UØbTU l÷_ �RW� x M [ n _ S _ s�U j U\S f x h M f U�M [ s _ bTU hRi n�QTSVn hR[ U j}h bTU\s hRiT[^j S _�j U l MPs�M jâ_�j M hRi�[ ö �¿_�i b ö ÷ � [ M iTf Uj x U �£_ SVUrU [ n�U f M _�lmlP� MPs�n h S jâ_aikj � x U iÿj x U j Mms�U f\hRiT[^jâ_aikj�h � j x U h n�U i ½ lmhXh n£n l÷_aikj M [�lm_ SVOaUa�f\h s�n _ SVU\b j}h{j x U�bTU [ MPSVU\b folmhR[ U\b�½ lmhXh n j Mms�U fohRiT[^jâ_aikj W ø i¡j x U�ÿXø�ÿTà [ Mms�Q l÷_�j M hRiT[ � U�Q [ U



�R�©� v^wuxzyz{�|-} ³�~ ¶������ {Yxz{ ���3�����B���N� v

Without uncertainty
With uncertainty
Reference

10-5

10-4

10-3

10-2

10-1

100

101

10-4 10-3 10-2 10-1 100 101

Frequency [rad/min]

M
ag

ni
tu

de

LNMPORQTSVU�È WP�©õY� c _ ê�MPs�QTs _ai b�s�M i MPs�QTs [ M i ORQ lm_ S ] _al QTU [ h � j x U [ U iT[ M j MP]XM j � �ÅQ iTfoj M hRi � h S j x UbTM [�j M lmlm_�j M hRi�f\hRl QTs i �cs�Õ W È WéÉR� � � M j x à�áyc{z d
fohRikj S hRlml U\SZLw� �N_�YTl U�È W¨� � W­A�iTf UoS j}_ M ikj �ö_a[bTU Í`i U\b£M i s�Õ W È W È �RW
f\haiqj S hRlPl UoS [ � x UoSVU j x U h n j Mms�Mmä\UoS	M [�j Q i U\bå� h S	bTU _ b�½ Y U _�j�f\haiqj S hRl°Wå� x U£S�U _a[�hRi � h S j x M [j Q i M i OßM [�j x _�j � U � _aikjpjVh nTS h bTQ f U fol U _ S�M lml Q [�j S _�j MP]RU [ Mms�Q lm_�j M hRiT[ � x UoSVU j x U f\hRikj S hRlml U\S_af|j M hai M [ U _a[^�¡jVh Q i bTUoS [�j}_ai b W ø i S�U _al
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c£Q lPj MÆø i nTQ j cßQ lPj M×à�Q j nTQ jc{z d ½
c h bTU l z�SVU\b�M foj MP]aU d
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S�M [�jVhRl �-s W Ë W � �©�RõRõ � W é à i®_ ��U � c£U _�[ QTS�U h ��ø ikj UoS _af|j M haiT[ � h S�c£Q l¨j M¨] _ SVM _�YTl U�z S h�f U [�[d
hRikj S hRl ë���É�ÊzÊzÊ Ã "�Ñ Ó#��¥aÑ«§ÌËeÓ#%`Ñ 	 Ó²¦ �*Í2Î�Ú �9� � �©çRç ½ �©çaÉTWd Q jVl U\So� d¿WéÔ�WØ_�i búá W ö WØÔ�_ s _�ã U\Sg� �©�R�R� � W é ù �Xi`_ s�M f c _�j S�M¨ê d
hRikj S hal ½ ` d
h s�nTQ j U\Sd
hRikj S hRl ` l O h SVM j x s»ëT�9Ï�	 ÓÄ@\§�Ð�Ó²Ð&%`Ñ Ã "XÑ Ó#��¥aÑ°Ð0@2ËeÓ#%`Ñ 	 Ó²¦CËeÓ#%TÑo§ �ËÿaÒ�Ó¢Ô*Õ�Ò'Ó�ÖG×eØ�ÖGÙ���Ú�Ò�Ûe×eÜ�ÙVÕ�Ó�×ÝÒ<Þß!Ò'à�áiÕ t ßÎÈ­½ áyât Ò�Õ�Ö ¨© ÒaÞzÚyâ½suâzÒ�Ó�ã ` âÂäåâzäæÙVÕ�Ø�ç�áGã�×
è3éÄêVë õVì â é §Yí*Ò�ã�Õ�Ò'î�×eÖ2ß�Õ�ÙVï�Õ�Ò�ð5ð�×eÓ�ï ÿcÙVÛ?íaî�×?ÙVÓOÙ�ÜZùyñk½Ó*Ò�ð5×?Ö�äòÒ'î�Õ�×¨ê�ÚmÙVÓKî�Õ�Ù�ÛCè0§�ù4äÈÚ ì ëaÞ Ë�Ò ¤ ��§ Ê %�åq§ÌËeÓ#�ó�ó"<%�§ Þ<ô�õ Þ ��ç ½3ë � ât Ò�Õ�Ö ¨© ÒaÞöÚyâ suâ²Þ¼ùÌâ$ä÷â�ß�Õ�árî�î
Ò�Ó�ã÷ä÷â�ä.ÙVÕ�Ò�Õ�×�è�éÄêVë�ê ì â é äæÙ<ã�áiÛ�ß�Õ�áiã�×?Örî�×²øVá5ÚmÙVÓKî�Õ�ÙVÛ �úù ç�áiÙVÕ�ñÒ�Ó�ãæß�Õ�Ò'Öiî�×eÖGáZ½BÒ»ÿ<í�Õ�øVáiñ ë�Þ Ã "XÑ�Ó#��¥aÑ Ð0@V¥ Þ �9û Þ ç Þ çRç È©½ çaÉ ë<âË�ÙÄøcã�Þ�äåâeÞ�üaâèË
âÜö áiá�Ò�Ó�ã�ä÷â�ä.Ù�Õ�Ò�Õ�×�è3éÄêVêaé ì â é äæÙ<ã�áiÛ Ô á\Õ�í�×eÕ�áið�áiÓ�î�ØmÜ�ÙVÕmä.Ùcã�áGÛößzÕ�áGã�×eÖiî�×eøVáÚmÙVÓKî�Õ�ÙVÛÂëaÞ*Ê " 	 Ó�
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ø�Û?Ûë½�ÖGÙ�Ó�ã�×eî�×?ÙVÓaáGãß�ÛÝÒ�ÓKî�Ø � Ë�×eïVç�½�à�í�Õ�×²î�ñ�ùY×eØ�î�×eÛ?Û?Ò'î�×eÙVÓ>ë�Þ<É3ÊzÊCÊ Ã "XÑ�Ó#�5þaÑ�
ÌËeÓ#%`Ñ 	 Ó#ÿ Þ�����Þ é � ê ÷ ½_é�é � È<â
ÿ ã ÙVïVáGØ�î_Ò�ãöÞ�ÿ�â²Þ#ß�â�ö í�Ó�ãaØ�î�Õ��ÙVðFÒ�Óaãqsuâ t â#üVÒ�ÖGÙ���Ø�áiÓ2è3éÄêVê �Kì â é ÿ<áGÛeáGÖrî�×?Óaï�î�ç�á ámáiØ�î�ùY×?Ø�î�×eÛ?ÛÝÒ#î�×?Ù�ÓÚmÙVÓKî�Õ�ÙVÛsÚmÙVÓ Í ïVí�Õ�Ò#î�×?Ù�Ó>ë�Þ Ã É Ë�Ò Ê Ð�Ó#" 	 %�þ�ÿ Þ���õ�Þ�È<Þ � È ç ½ �aõaÉ â
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