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a) orientation only (∆o=−4π/8)
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b) orientation (∆o=−3π/8)
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c) orientation (∆o=−π/4)
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d) orientation (∆o=−π/8)
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e) orientation (∆o=0)
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f) orientation (∆o=π/8)
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g) orientation (∆o=π/4)
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h) orientation (∆o=3π/8)
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a) orientation (∆o=0)
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b) ori. (∆o=0) + phase
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c) ori. (∆o=0) + flow
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−50
0

50

−50
0

50
0

100

200

e) ori. (∆o=0) + phase + flow
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f) ori. (∆o=0) + phase + color
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g) ori. (∆o=0) + flow + color
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Ñ²Ñ²ÖØä4ÖØÝÆÜ�Ïzá�Î§×iÞ%Ï%ÜWÑ'ÞÞ²ÏFÜ�×¬Ñ²Ö{Þ%Ö|ÎW×�- Ö 9 Ë 9 Ú:� Ñ²Ö|ä´ÖØÝØÜ§ÏÕ�'¬Ü§Ñ²Ë_� 7 ÍW'¬Ë£×b��-æª�³�ª�� 7J���	���«9�; '¾Ë7ä´Ë£Þ²Ï%ÖØáUÑÖØ×_Þ<'¾Ë�ÐvÖ0EDËUÏ²ËU×WÞ
ä´Î�Ð¬Ü�ÝØÖ{Þ%Ö|ËGÑ4Ü§Ï²Ë�Õ¾Ï%ËUá�ÖÆÑ²Ë£ÝØÌ Ð¾Ë:K¬×¾ËGÐÉÖØ×�1 å e 6a9��	��� ÖÆÑ´ÐvË:K¬×¬ËUÐ<Ñ¤Ô¬á('ÉÞ+'¬Ü�Þ´ÎW×¾ÝØÌ å>G�� Î§â.Þ+'¾Ë(á�ÎWä´Õ¬Ü�Ï%ÖØÑ²Î§×[Ñ
�k-LªÀ³}ª#� 7 Ö|×�Þ+'¬ËAÐ¾Ü¨ÞFÜ´Ñ¤Ë£Þ�Ü�Ï%Ë*Ñ²ä�Ü�ÝØÝ|ËUÏzÞ+'¬Ü§× �	��9 t0ÖØÙ§Ô¾Ï%Ë_=/*9Ñ�'¾Î¨Í/Ñ�Þ<'¾ËAÓ*ËUÑ¤Þ%Ü§Ý{Þ�á£Î�Ë:ô_á�ÖØË£×iÞzâ Î§Ï.Þ<'¾Ë�Ë%,WË£×iÞ%Ñ
� Ñ²ÖØä4ÖØÝÆÜ�Ï*Î§Ï%Ö|ËU×WÞFÜ¨Þ%Ö|ÎW×KÜ�×¬ÐþÑ¤ÖØä´Ö|ÝÆÜ�Ï�á�ÎW×iÞ²ÏFÜ§Ñ¤Þ/Þ²ÏFÜ�×¬Ñ²Ö|Þ²ÖØÎ§×3� 9 ß©×!K¬ÙWÔ¾Ï²Ë�¬_Þ<'¾Ë�Ó*ËUÑ¤Þ%Ü�Ý|Þ�á�Î�Ë:ô_á�ÖØË£×iÞ�Ü�ÝØÎ§×¾Ù-Þ+'¾Ë
C�¡sÜ�C�ËGÑ/ÖØ×ÄÞ<'¾Ë4Ñ²Ô¾Ï²â�Ü§á£ËAÕ¾ÝØÎ�Þ�Î�âMK[Ù§Ô¾Ï%Ë�=_ÖØÑ*Ñ�'¬Î¨Í.× 9�; '¾Ë´Ó*ËGÑ'ÞFÜ�Ý|Þ*á£ÎiË%ô_á�ÖØË£×iÞ*ÎW×(Þ+'¬Ë¼C�¡©Ü/CvËUÑ*á�ÎWÏ²Ï%ËUÑ²Õ[ÎW×¬Ð
Þ²ÎKÞ+'¾Ë � á£Î§ÝØÝ|ÖØ×¾ËGÜ�Ï%Ö{Þ'ÌIÏ²ÖÆÐvÙWË_� 9�; '¾ËBK¬Ï%Ñ¤Þ4á£Î§ÝØÔ¾ä´×ÉÏ%Ë£Õ¾Ï%ËUÑ²Ë£×iÞ%Ñ�Þ+'¾Ë9Ó*ËUÑ¤Þ%Ü§Ý{Þ´á�Î�Ë:ô_á�ÖØË£×iÞ4ÍW'¾Ë£× ÍË�Ý|Î�ÎTV Ü¨Þ
Ñ¤ÖØä´Ö|ÝÆÜ�Ï.ÎWÏ²ÖØË£×iÞFÜ¨Þ²ÖØÎ§×�Î§×¬Ý|ÌWÚvÍW'¾Ö|ÝØË�Þ+'¬ËAÑ¤ËGá�ÎW×¬Ð�á£Î§ÝØÔ¾ä´×¬Ñ.Ï%Ë£Õ¾Ï%ËUÑ²Ë£×iÞ�Þ+'¾ËAÓ*ËGÑ'ÞFÜ�Ý|Þ�á�Î�Ë:ô_á£Ö|ËU×WÞ/ÍW'¬Ë£×9ÍË�ÝØÎ�ÎTV
Ü¨ÞAÑ²Ö|ä´ÖØÝØÜ§Ï�Î§Ï%Ö|ËU×iÞ%Ü¨Þ%Ö|ÎW×þÜ§×¬ÐþÑ²ÖØä4ÖØÝÆÜ�Ï�Õ©'¬ÜWÑ¤Ë 9S  Ë_Ñ²Ë£Ë�Ü9Ñ²Ö|ÙW×¾ÖLKDá£Ü�×iÞ�ÖØ×¬á�Ï%ËUÜWÑ¤Ë´Î�âÞ+'¾Ë-Ó*ËGÑ'ÞFÜ�Ý|ÞAá�Î�Ë:ô_á£Ö|ËU×WÞ
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t0Ö|ÙWÔ¾Ï²Ë¤¬¾Ò ; '¾Ë´Ó*ËGÑ'ÞFÜ�Ý|Þ�á£Î�Ë:ô_á�ÖØË£×iÞ*â Î§Ï�á�ÎWÝ|ÝØÖ|×¬ËUÜ�Ï�â ËUÜ�Þ²Ô¾Ï%Ë,WËUá�Þ²Î§ÏFÑ�â Î§Ï�Ü�ÝØÝMá£Î§ä*¾Ö|×[Ü¨Þ²ÖØÎ§×[Ñ�Î§â5ä´Î�Ð¬Ü�ÝØÖ{Þ%Ö|ËGÑ 9
t¾ÎWÏ_- G Ú GD7 Þ<'¾ËAÓ*ËUÑ¤Þ%Ü§Ý{Þ�á£ÎiË%ô_á�ÖØË£×iÞ.ÖØÑ.×¬Î�Þ�Ñ+'¾Î¨Í.×�ÚvÑ¤ÖØ×¬á£Ë_õ ¾ Ü§×¬Ð#õ ¿ Í�Î§Ô¾ÝÆÐP*[Ë�ÖÆÐvËU×WÞ%ÖØáUÜ�Ý 9
á�ÎWä4Õ[Ü�Ï%ËUÐ-Þ²Î4Þ+'¾Ë�áUÜ§Ñ²Ë�ÍW'¾Ë£×9Í�Ë*ÝØÎ�ÎTV-Ü�Þ.Î§Ï%Ö|ËU×WÞFÜ¨Þ%Ö|ÎW×-Î§×¬Ý|Ì-â Î§Ï/á�ÎWÝ|ÝØÖØ×¾ËUÜ§Ï²Ö|Þ'Ì 9

; '¾ÖÆÑ5Ï%ËUÑ²Ô¾Ý|ÞÑ�'¬Î¨Í/Ñ±Þ+'[Ü¨Þ�ÜWÑ²Ñ²Ô¾ä´ÖØ×¾ÙAÜ�ÝØÖØ×¾Ë7Ñ²Ë£ÙWä4ËU×iÞ5Í.Ö{Þ<'�Ü�á£Ë£Ï²Þ%Ü§Ö|×_á£Î§×iÞ²ÏFÜ§Ñ¤Þ�Þ²ÏFÜ�×[Ñ¤Ö|Þ²ÖØÎ§×_ÐvÎ�ËGÑ5Ë%C�ÖÆÑ¤ÞÖØ×
Ü�×�Ö|ä�Ü�ÙWË7Ö|Þ.×¾Î�Þ.ÎW×¾Ý|Ì´Þ<'¬Ü¨ÞzÞ<'¾Ë7ÝØÖsV§Ë£ÝØÖs'¾Î�Î�Ð-â Î§Ï�Þ<'¾Ë�Ë:CvÖØÑ¤Þ²ËU×¬á�Ë*Î�â0Ü�á£Î§ÝØÝ|ÖØ×¾ËUÜ§ÏzÝ|ÖØ×¾Ë�Ñ¤ËUÙ§ä´Ë£×iÞzÖ|×¬á£Ï²ËGÜ§Ñ²ËUÑA*¾ÔvÞ
Þ+'¬Ü�Þ/Ö{Þ�Ü§ÝØÑ²Î´ä´Î§Ï%Ë7ÝØÖ0VWË£ÝØÌ�Þ+'[Ü¨Þ/Ö|Þ�'¬Ü§Ñ.Ñ²Ö|ä´ÖØÝØÜ§Ï/á�ÎW×WÞ%Ï%ÜWÑ'Þ�Þ²ÏFÜ�×[Ñ¤Ö|Þ²ÖØÎ§× 9
¢¤£ � |�¥¦�>§�� � xk¥h§©¥(�  xkz}x £ � & ×¬Ü�ÝØÎ§ÙWÎ§Ô¬Ñ²ÝØÌ§Ú¬Í�ËAÐvË%K¬×¾ËAÞ+'¬Ü�Þ�Þ'Í�Î_Ë%,WË£×iÞ%Ñ�'¬ÜH,§Ë�� Ñ¤ÖØä´Ö|ÝÆÜ�Ï*á�ÎWÝ|ÎWÏ�Ñ'Þ%Ï²Ô[á	Þ²Ô¬Ï²Ëu� 9
; '¾Ë�á�ÎWÏ²Ï%ËUÑ²Õ[ÎW×¬ÐvÖØ×¾ÙAÑ²Ô¾Ï²â�Ü§á�Ë*Õ¾ÝØÎ�ÞzÖØÑzÑ+'¾Î¨Í.×-ÖØ×BK¬Ù§Ô¾Ï%ËO=§Ð-Ü§×¬Ð�Þ<'¾Ë�Ñ¤ÝØÖØá£Ë*á£Î§Ï%Ï²ËGÑ¤ÕDÎ§×[ÐvÖ|×¬Ù�Þ²Î´á�ÎWÝ|ÝØÖØ×¾ËUÜ§Ï²Ö|Þ'Ì´ÖØÑ
Ñ�'¬Î¨Í.×�ÖØ×�Þ+'¾Ë�â ÎWÔ¾Ï¤Þ<'�á£Î§ÝØÔ¾ä´×9Ö|×PK¬ÙWÔ¾Ï²Ë�¬ 9
¢¤£ � |�¥¦�>§�� � xk¥X§©¥)� ¢ y�� ��¸¹ z�x�º#� ; '¾Ë.á�ÎWÏ²Ï%ËUÑ²ÕDÎ§×¬ÐvÖØ×¾Ù*Ñ¤Ô¾Ï²â�Ü§á£ËÕ¬Ý|Î§ÞMÖÆÑ±Ñ+'¾Î¨Í.×AÖØ×¼K[Ù§Ô¾Ï%Ë«=§ázÜ�×¬ÐAÞ+'¾Ë.Ñ²Ý|ÖÆá�Ë
á�ÎWÏ²Ï%ËUÑ²Õ[ÎW×¬ÐvÖØ×¾Ù�Þ²Î�á�ÎWÝ|ÝØÖ|×¬ËUÜ�Ï%Ö|Þ'Ì�ÖØÑ/Ñ+'¾Î¨Í.×�Ö|×�Þ<'¾Ë*Þ+'¾ÖØÏ%Ð9á£Î§ÝØÔ¾ä´×�ÖØ×PK¬Ù§Ô¬Ï²Ë�¬ 9 & ×�Ë4,§ËU×�ä´Î§Ï%Ë�Õ¾Ï%Î§×¾ÎWÔ¾×¬á�ËGÐ
Ö|×[á�Ï%ËUÜ§Ñ²Ë*Î�âMÖ|×vâ ËUÏ²ËU×iÞ²ÖÆÜ�Ý
ÕDÎ¨ÍËUÏzâ Î§Ï/á�ÎWÝ|ÝØÖØ×¾ËUÜ§Ï²Ö|Þ'Ì_á£Ü§×B*DË�ÐvË�Þ%ËUá�Þ²ËUÐ 9
¡A¢�zI� � y�z}|.§^�)� � � � xk¥�§©z;¡�x3��§�z � � � |�®D�Mt�ÖØÙ§Ô¬Ï²Ë�=�Ñ+'¾Î¨Í/Ñ�Þ<'¾Ë�Ñ¤Ô¾Ï²â�Ü§á£Ë/â ÎWÏ�Ñ²Ö|ä´ÖØÝØÜ§ÏÎWÏ²ÖØË£×iÞFÜ¨Þ²ÖØÎ§×JÚWÕ©'[Ü§Ñ²Ë7Ü�×[Ð
Î§ÕvÞ%ÖØáWZ¬Î¨Íh-IK¬Ù§Ô¾Ï%Ë�=¨Ë 7�£ Ñ¤ÖØä´Ö|ÝÆÜ�Ï5Î§Ï%Ö|ËU×WÞFÜ¨Þ%Ö|ÎW×�Ú�Õ©'¬ÜWÑ¤Ë/Ü§×¬Ð´á�ÎWÝ|ÎWÏ�-8K¬ÙWÔ¾Ï²Ë�=¨â 7 Ü§×¬Ð´Ñ¤ÖØä´Ö|ÝÆÜ�Ï�ÎWÏ²ÖØË£×iÞFÜ¨Þ²ÖØÎ§×JÚ�Î§ÕvÞ%ÖØá
Z¬Î¨Í Ü§×¬Ð4á�Î§ÝØÎ§Ï«-8K[Ù§Ô¾Ï%Ë�=¨Ù 7:9�; '¾Ë/Ñ²ÝØÖØá£ËUÑMá�ÎWÏ²Ï%ËUÑ²Õ[ÎW×¬ÐvÖØ×¾Ù/Þ%Î�á�Î§ÝØÝØÖ|×¾ËGÜ�Ï%Ö{Þ'Ì�Ü§Ï²ËzÑ+'¾Î¨Í.×�ÖØ×�Þ+'¾Ë�K¾â¼Þ<'´Þ²Î�Ñ¤Ë4,§ËU×WÞ<'
á�ÎWÝ|Ô¾ä´×¬Ñ0ÖØ×¼K[Ù§Ô¾Ï%ËA¬ 9�  Ë�áUÜ�×4Ñ¤ËUË5Þ<'¬Ü¨ÞMÞ+'¬Ë5Þ<'¾Ë/Ó*ËUÑ¤Þ%Ü�Ý|Þ±á�Î�Ë:ô_á�ÖØË£×iÞMâ Î§ÏMá�ÎWÝ|ÝØÖØ×¾ËUÜ§Ï�ÝØÖ|×¬ËzÑ²Ë£ÙWä´Ë£×iÞ%Ñ�Ö|×[á�Ï%ËUÜ§Ñ²ËUÑ
Ñ¤ÖØÙ§×¬ÖLK[áUÜ�×iÞ²ÝØÌ 9 Û(ÎiÑ'Þ*ÐvÖØÑ¤Þ²ÖØ×¬á�Þ²ÝØÌ�â ÎWÏ/Þ<'¾Ë�á£Î§ä¼*¬Ö|×¬Ü�Þ²ÖØÎ§×9Î§Õ¾Þ²ÖÆá�Z¬Î¨Í?Ü�×¬Ð(á£Î§ÝØÎ§Ï¼-dÑ¤Ë4,§ËU×WÞ<'Äá�ÎWÝ|Ô¾ä´× 7:9 t0Ö|×¬Ü§Ý|ÝØÌ
ÍË4á£Ü§×(Ý|Î�ÎTV9Ü¨Þ7Þ+'¾Ë´Ó*ËUÑ¤Þ%Ü§Ý{Þ7á£Î�Ë:ô_á�ÖØË£×iÞ7ÍW'¬Ë£×ÄÍ�Ë�Þ%ÜTV§ËAÜ§Ý|Ý�Þ+'¬Ï²ËUË�ä´Î�Ð¬Ü�ÝØÖ{Þ%Ö|ËGÑ�ÖØ×iÞ²Î�ÜWá£á£Î§Ô¾×iÞ 9 t0ÖØÙ§Ô¾Ï%Ë=�'
Ü�×¬Ð(Þ+'¾Ë�Ë£ÖØÙT'iÞ+'Äá£Î§ÝØÔ¾ä´×ÄÖ|×!K¬Ù§Ô¾Ï%Ë¼¬_Ñ+'¾Î¨Í/Ñ/Þ+'¾Ë�Ï²ËGÑ¤Ô¾Ý|Þ%Ñ 9 & ÙiÜ�ÖØ×KÜ�×(ÖØ×¬á£Ï²ËGÜ§Ñ²Ë�Î�âMÞ+'¬Ë4Ó*ËUÑ¤Þ%Ü§Ý{Þ�á�Î�Ë:ô_á£Ö|ËU×WÞ
á�ÎWä4Õ[Ü�Ï%ËUÐ-Þ²Î4Þ+'¾Ë�áUÜ§Ñ²Ë�ÍW'¾Ë£×9Í�Ë*ÝØÎ�ÎTV-Ü�Þ.Î§×¾ÝØÌ�Þ'Í�Î´ÜWÐ¾ÐvÖ|Þ²ÖØÎ§×¬Ü§Ý
ä´Î�Ð¬Ü�ÝØÖ{Þ%Ö|ËGÑ/á£Ü§×B*DË�Ü§á('¾ÖØË%,WËUÐ 9

¤ ëB [ð ðò���<¥ �_�#�§¦©¨B�_ðñí[ì%��� �«ª2���¼����$¬[ì:�¯®Yí[í[ì4$:"W�O��$%��#�
ß©×_Þ<'¾ÖØÑÕ¬Ü§Õ[ËUÏÍ�Ë�'¬ÜH,WË�Ü§Ð¬ÐvÏ²ËGÑ²Ñ²ËUÐ4Þ<'¾Ë�Ñ'ÞFÜ¨Þ²ÖÆÑ¤Þ²ÖÆá£ÑÎ�â�ÝØÎ�áUÜ�ÝDÎ§Ï%Ö|ËU×iÞ²ËUÐ´ÝØÖØ×¾Ë*Ñ²Ë£ÙWä´Ë£×iÞ%ÑÐvË£Ï%Ö0,WËUÐ´â Ï%Î§ä ×¬Ü�Þ²Ô¾ÏFÜ�Ý
Ñ²á£Ë£×¾ËGÑ�*�ÌKÜ§Ð¾Ð¾Ö|×¾Ù9ÖØ×vâ Î§Ï%ä�Ü¨Þ%Ö|ÎW×ÄÞ²Î9Þ<'¾Ë´Ý|ÖØ×¾Ë_Ñ²Ë£ÙWä4ËU×iÞ�á£Î§×¬á£Ë£Ï%×¾ÖØ×¾Ù-Þ<'¾Ë´ä´Î�Ð¬Ü�ÝØÖ{Þ%Ö|ËGÑ�á�ÎW×WÞ%Ï%ÜWÑ'Þ*Þ²ÏFÜ�×[Ñ¤Ö|Þ²ÖØÎ§×�Ú
á�ÎWÝ|ÎWÏUÚ§Ü§×¬Ð´Î§Õ¾Þ²ÖÆá�Z¬Î¨Í 9�  Ë�á£Î§Ô¾ÝÆÐ�Ñ�'¬Î¨ÍÉÞ+'[Ü¨ÞÑ¤Þ%Ü�Þ²ÖÆÑ'Þ%ÖØáUÜ�Ý¬ÖØ×iÞ²ËUÏ%ÐvËUÕ[ËU×¬ÐvËU×¬á�ÖØËUÑ±ÖØ×´Þ+'¬Ë/Î§Ï%Ö|ËU×iÞ%Ü¨Þ%Ö|ÎW×��iÕDÎWÑ²Ö|Þ²ÖØÎ§×
ÐvÎ§ä�Ü§Ö|×(á�ÎWÏ²Ï%ËUÑ²ÕDÎ§×¬Ð_Þ²Î´Þ+'¬Ë�Ó*ËUÑ¤Þ%Ü§Ý{Þ/ÝÆÜ�Í/Ñ.á�ÎWÝ|ÝØÖ|×¬ËUÜ�Ï%Ö|Þ'Ì_Ü�×¬Ð�Õ¬Ü§Ï%Ü§Ý|ÝØË£ÝØÖØÑ²ä�Ü§×¬Ð�Þ+'¬Ü�Þ.Þ+'¾ËUÌB*DËUá£Î§ä´Ë�Ñ¤ÖØÙ§×¬ÖLK©¡
á£Ü§×WÞ%Ý|Ì�Ñ'Þ%Ï²ÎW×¾Ù§ËUÏzÍW'¾Ë£×9äAÔ¬Ý{Þ%Ö|Õ¾ÝØË�ä´ÎvÐ¾Ü�ÝØÖ|Þ²ÖØËUÑ/Ü§Ï²Ë*Þ%ÜTV§ËU×�ÖØ×iÞ²Î_Ü§áUá�ÎWÔ¾×iÞ 9 �5Ñ%Ñ²Ë£×iÞ²ÖÆÜ�ÝØÝ|Ì-Ö{Þ7Ñ²Ë£ËUä�Ñ�Þ+'¬Ü�Þ�,iÖÆÑ²Ô¬Ü�Ý
Ö|×¾â Î§Ï%ä´Ü�Þ²ÖØÎ§×#*DËUÜ�ÏFÑ/Ü¤'¾ÖØÙT'(ÐvËUÙ§Ï%Ë£Ë�Î§â0ÖØ×iÞ²Ï%Ö|×¬Ñ²ÖÆá�Ï²ËGÐvÔ¾×¬Ð¬Ü�×¬á£Ì 9A; '¬ÖØÑ.Ï%ËUÐ¾Ô¾×¬Ð¾Ü§×¬á�Ì�á£Ü�×#*DË�Ô¬Ñ²ËUÐ�Þ%Î�Ï²ËGÐvÔ¬á�Ë
Þ+'¾Ë�Ü§ä¼*¾ÖØÙ§Ô¬Ö{Þ'Ì_Î§â�ÝØÎvá£Ü�ÝSâ ËGÜ¨Þ%Ô¾Ï²Ë�Õ¬Ï²Îvá�ËGÑ²Ñ²ÖØ×¾Ù 9

; '¾Ë/Ï%ËUÑ²Ô¾Ý|Þ%Ñ±Õ¾Ï%ËUÑ²Ë£×iÞ%ËUÐ�'¾Ë£Ï%Ë/Õ¾Ï%Î/,�ÖØÐ¾Ëzâ Ô¾Ï¤Þ<'¾Ë£Ï5Ë%,�ÖØÐ¾Ë£×¬á£Ë.â Î§Ï±Þ<'¾Ë7ÜWÑ²Ñ²Ô¾ä´ÕvÞ%Ö|ÎW×�Þ<'¬Ü¨Þ�ÐvËUÑ²Õ¾Ö|Þ²Ë/Þ<'¾Ë�,¨Ü�ÙWÔ¾Ë:¡
×¾ËUÑ%Ñ�Î�â¬ÝØÎ¨Í Ý|Ë4,§ËUÝWÕ¾Ï%Îvá�ËGÑ²Ñ²ËUÑ�Ñ'ÞFÜ�*¾ÖØÝ|Ö|Þ'Ì�á£Ü§×_*[ËzÜ§á('¬Ö|Ë4,§ËUÐ�*�ÌSg8ikj?l?mTn+o/jagp/i°p�tAg8i�t�p/n�jSo/jagp/i#o_y%n�p�v�vFjqp�rTosmæg8j}g�l�v 9
ß©× Ü§Ð¾ÐvÖ|Þ²ÖØÎ§×JÚ
Þ+'¾Ë_Ü�Þ¤Þ%Ë£ä´ÕvÞ�Þ²Î9ä´ÎvÐvË£Ý±Þ<'¾Ë_Ü�Õ¬Õ¾Ý|ÖÆá£Ü�Þ²ÖØÎ§×þÎ�âzÓ*ËGÑ'ÞFÜ�Ý|Þ�ÝØÜ�Í/ÑO*¬ÜWÑ¤ËGÐKÎW×þÑ¤Þ%Ü�Þ²ÖÆÑ'Þ%ÖØáUÜ�Ý±ä´ËUÜWÑ¤Ô¾Ï%Ë:¡
ä´Ë£×iÞ%ÑUÚ
Ü§Ñ*Ñ¤Ô¾ÙWÙ§ËGÑ'Þ%ËUÐ9Ï%ËUá�ËU×iÞ²ÝØÌB*�Ì(Ñ¤ÎWä´ËAÏ%ËUÑ²ËUÜ�ÏFá('¾ËUÏ%Ñ�-dÑ¤ËUË§Ú�1 5 Ú¦=¾Ú åH� Ú ��GH6I7 ÙWË�ÞFÑ/â Ô¾Ï²Þ+'¬Ë£Ï�Ñ¤Ô¾Õ¬Õ[ÎWÏ¤Þ 9 Û(ÎiÑ'Þ
Ö|ä´ÕDÎ§Ï²Þ%Ü§×WÞ%Ý|ÌWÚzÞ+'¾ËþÏ²ËGÑ¤Ô¬Ý{ÞFÑ-ÐvËUÏ²Ös,§ËGÐ,Ö|×BÞ<'¾ÖÆÑ_Õ¬Ü§Õ[ËUÏ�Ñ²Ô¾Ù§ÙWËUÑ¤Þ_Þ²Î â ÎWÏ²ä�Ô¾ÝÆÜ¨Þ²ËÄÞ+'¾ËIÜ�Õ¾Õ¾ÝØÖÆá£Ü¨Þ%Ö|ÎW×,Î�â�Ó*ËUÑ¤Þ%Ü§Ý{Þ
Õ¾Ï%Ö|×¬á£Ö|Õ¬Ý|ËGÑzÖ|×(Ü4äAÔ¾Ý|Þ²Ö0¡sä4ÎvÐ¾Ü§Ý�ÍzÜ�Ì 9

ß©Ý|ÝØÔ¬Ñ²Ö|ÎW×¬Ü�Ï%Ì�á�Î§×iÞ%Î§Ô¾Ï�Õ¾Ï²Îvá£ËUÑ%Ñ¤ÖØ×¾Ù-�Ö|×�ÍW'¾ÖÆá('�Þ+'¬ËzÓ*ËGÑ'ÞFÜ�Ý|Þ0ÝÆÜ�Í±� á£Î§ÝØÝ|ÖØ×¾ËGÜ�Ï%Ö{Þ'Ì��£ÖÆÑ�Þ²ÖØÙT'iÞ²ÝØÌ�Ö|×�,WÎ§Ýs,§ËUÐ 7 Îvá£á£Ô¾Ï%Ñ
Ü¨Þ�Ü*ÝØÜ�Þ²Ë.Ñ¤Þ%Ü�ÙWËO-dÜ¨â¼Þ%Ë£Ï�Ü�Õ¬Õ¾Ï²ÎHCvÖØä�Ü¨Þ²ËUÝ|Ì_¬*ä´Î§×iÞ<'¬Ñ 7 ÐvÔ¬Ï²ÖØ×¾Ù*Þ+'¾Ë.ÐvË4,§ËUÝ|ÎWÕ¾ä´Ë£×iÞ±Î�â¬Þ<'¾Ë«'�Ô¾ä�Ü�×¤,�ÖØÑ²Ô¬Ü�ÝvÑ²ÌvÑ'Þ%Ë£ä
-�Ñ²Ë£ËF1 e 6 Ü§×¬Ð`1 å J 687:92; '¾ÖÆÑ�ÝØÜ�Þ²ËÄÐvË4,§ËUÝ|ÎWÕ¾ä´Ë£×iÞ�Î�â*Þ+'¾ËÄÜT*[Î/,WË�ä´Ë£×iÞ%Ö|ÎW×¾ËUÐ<ä´ËUá('¬Ü§×¾ÖÆÑ¤ä�Ñ´ä�Ü�VWËUÑ4Ö{Þ_ÝØÖsV§Ë£ÝØÌ
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a) b)

c)

t0Ö|ÙWÔ¾Ï²Ë#]�Ò¤»�Ë�â¼ÞGÒ´ß©ä´Ü§Ù§Ë�Î§â.ÜKá£Ü�Ï 9 ¶.ÖØÙT'iÞAÞ%Î§Õ�Ò¤��C�Þ²ÏFÜ§á�Þ²ÖØÎ§× Î�âzâ ËGÜ¨Þ²Ô¬Ï²ËGÑ�Í.Ö|Þ+'ÉÙWÏ²ÎWÔ¾Õ¾ÖØ×¾Ù[*¬Ü§Ñ²ËUÐIÎW× Þ+'¾Ë
Ó*ËUÑ¤Þ%Ü§Ý{Þ�á£ÎiË%ô_á�ÖØË£×iÞ 9 ¶.ÖØÙT'iÞ�*DÎ�Þ¤Þ%Î§ä9ÒMt¾ËGÜ¨Þ%Ô¾Ï²Ë�Ë%CiÞ%Ï%ÜWá	Þ%Ö|ÎW×�Í.Ö|Þ+'¾ÎWÔvÞ/Ù§Ï%Î§Ô¬Õ¾Ö|×¬Ù 9
Þ+'¬Ü�Þ�Þ+'¾ÎiÑ¤Ë´ä´ËUá('¬Ü§×¾ÖÆÑ¤ä�Ñ�ÐvË£ÕDË£×[ÐþÎW×�,�ÖÆÑ¤Ô¬Ü§Ý±Ë:CvÕDË£Ï%Ö|ËU×¬á�Ë4Î�âÞ+'¾Ë´Ô¾×¬Ð¾Ë£Ï%Ý|Ì�ÖØ×¾Ù(Ñ'Þ%Ï²Ô¬á�Þ²Ô¾Ï%ËUÑ*ÖØ×q,�ÖÆÑ¤Ô[Ü�Ý±Ð¾Ü¨ÞFÜ 9
; '¾ÖÆÑ�Ü§ÝØÑ²ÎKÑ²Ô¾Ù§ÙWËUÑ¤Þ%ÑAÜÄâ Î§Ï%ä�Ü�ÝØÖ0UGÜ¨Þ²ÖØÎ§× Î§â*Ó*ËUÑ¤Þ%Ü§Ý{Þ4ÝØÜ�Í/ÑAÖ|×¯Ü§Ï¤Þ%ÖLKDá�ÖÆÜ�ÝÑ²ÌvÑ'Þ%Ë£ä�Ñ4ÐvË£ÕDË£×¬Ð¾Ö|×¾ÙIÎ§×ÉÑ¤Þ%Ü�Þ²ÖÆÑ'Þ%ÖØáUÜ�Ý
ä´ËUÜ§Ñ²Ô¾Ï%Ë£ä´Ë£×iÞFÑ 9

Û(Î�Þ%Ö0,¨Ü�Þ²ËUÐ¼*�Ì�Þ+'¾Ëzä´ËUÜWÑ¤Ô¾ÏFÜ�*¬Ý|Ë�Ï%Ë:Z[ËUá	ÞFÜ�×¬á£ËÎ§âDÓ*ËUÑ¤Þ%Ü§Ý{ÞMÕ¾Ï%Ö|×[á�ÖØÕ¾Ý|ËGÑ0Ö|×�Þ+'¾ËzÑ¤Þ%Ü¨Þ%ÖØÑ¤Þ²ÖÆá£Ñ0Î§â¬×¬Ü¨Þ%Ô¾ÏFÜ�Ý�Ö|ä�Ü§Ù§ËUÑ
-�ÜWÑ�Ñ�'¬Î¨Í.×4ÖØ×´Þ+'¬ÖØÑ±Õ[Ü�ÕDË£Ï 7 Ü�×¬Ð�Þ<'¾Ë/ÝÆÜ¨Þ²Ë/Ð¾Ë%,§ËUÝ|ÎWÕ¾ä´Ë£×iÞ�Î�â
Ü�*¬Ö|ÝØÖ{Þ%Ö|ËGÑ�ÖØ×´ÍW'¾ÖØá('´Þ<'¾ËUÑ²Ë�Ó*ËUÑ¤Þ%Ü§Ý{ÞÕ¾Ï²ÖØ×¬á£Ö|Õ¾ÝØËUÑ5Ü�Ï%Ë
Ö|×�,WÎ§Ýs,§ËUÐ�ÚWÖ|ÞÖÆÑ�Î§Ô¾Ï�Ü�ÖØä Þ²ÎAÏ%Ë£Õ¬ÝØÜWá�Ë�'¾ËUÔ¾Ï%ÖØÑ¤Þ²ÖÆá7Ð¾Ë:K¬×¾Ö|Þ²ÖØÎ§×-Î�â0Ó*ËGÑ'ÞFÜ�Ý|ÞÏ%Ô¾Ý|ËGÑ¯*�Ì´ÖØ×WÞ%Ë£ÏFÜ§á�Þ²ÖØÎ§×-Ñ%á('¾Ë£ä´ËGÑM*¬ÜWÑ¤ËGÐ
Î§×KÑ¤Þ%Ü�Þ²ÖÆÑ'Þ%ÖØáUÜ�Ý�ä4ËGÜ§Ñ²Ô¾Ï%Ë£ä´Ë£×iÞ%Ñ 9�  ËAÍzÜ�×iÞ/Þ%Î�ÐvËGÑ²á£Ï²Ös*[ËAÞ'ÍÎ-Ë:C¾Ü�ä´Õ¾ÝØËUÑUÒ & Õ¾Ï%Îvá�ËUÑ%Ñ/Î§â5Ñ¤ËUÝ{â ��Ë£ä´Ë£Ï%Ù§ËU×¬á�Ë�Î§â
â ËUÜ�Þ²Ô¾Ï%Ë/á�ÎW×¬Ñ'Þ%Ë£ÝØÝØÜ�Þ²ÖØÎ§×¬ÑMÜ§×¬Ð4Ý|Î¨Í��vá�Î§×iÞ%Ï%ÜWÑ'Þ0ËUÐvÙWË/ÐvË�Þ%ËUá	Þ%Ö|ÎW× 9 ß©×�*DÎ�Þ<'�á£Ü§Ñ²ËUÑMÎW×¾ÝØÌAÜ�Ñ¤ÖØä´Õ¾ÝØË/á�Ï%Ö{Þ%Ë£Ï%Ö|ÎW×¼*¬ÜWÑ¤ËGÐ
Î§×�Þ+'¾ËAÓ*ËGÑ'ÞFÜ�Ý|Þ�á�Î�Ë:ô_á£Ö|ËU×WÞ.ÖÆÑ/Ü�Õ¬Õ¾Ý|ÖØËUÐ�Þ%Î4Ï%ËUÜ§Ý|ÖsU£Ë*Þ<'¾Ë�á�ÎWÝ|ÝØÖ|×¬ËUÜ�ÏzÏ%Ë£ÝÆÜ¨Þ%Ö|ÎW× 9
² |�z}~{³3´O�F| £ � |�¥ ¸ |�x�~ ¹ |p§©�¢ £ |  x�¥�®4�4|�z�z}§�� � xk¥�®D� ; '¾Ë�×¾ËUËUÐ-Î�â�Ë£×iÞ%Ö{Þ%Ö|ËGÑÙWÎ§ÖØ×¾Ù_*DË£ÌWÎ§×¬Ð�ÝØÎvá£Ü§Ý[ÎWÏ²ÖØË£×iÞ²ËGÐ
ËUÐvÙWËUÑ�ÖØÑ7Í.ÖØÐ¾Ë£ÝØÌ9ÜWá£á£Ë£ÕvÞ%ËUÐ(ÖØ×þá£Î§ä´Õ¾ÔvÞ%Ë£Ï�,�ÖÆÑ¤ÖØÎ§×þÑ¤ÌvÑ¤Þ²Ë£ä�Ñ7Ü§á�Ï%ÎWÑ%Ñ/Ü-Í.ÖØÐvË�Ï%Ü§×¾Ù§ËAÎ�â5ÐvÖ0EDËUÏ²ËU×iÞ�,�Ö|ËUÍ.Õ[ÎWÖ|×iÞFÑ 9
; '¾Ë£ÖØÏ�Ï%Î§ÝØË�ÖÆÑ*Þ²Î9Ë:C�Þ%Ï%ÜWá	Þ*â Ï²ÎWä6Þ+'¾Ë�á£Î§ä´Õ¾ÝØË:CþÐvÖÆÑ¤Þ²Ï%Ö0*¾Ô¾Þ²ÖØÎ§×IÎ�âÕ¬ÖLCvË£ÝÆÑ�ÖØ× Ü§×KÖØä�Ü�Ù§Ë´Õ¬Ü�Þ%á('^- Î§Ï�Ü§×þÖØä�Ü�ÙWË
Õ¬Ü¨ÞFá('�Ñ²Ë4diÔ¾Ë£×[á�Ë 7 Ü¯Ñ²Õ¬Ü�ÏFÑ²ËKÜ�×¬Ð2'¾Ö|ÙD'¾Ë£Ï�Ñ¤ËUä�Ü�×iÞ²ÖÆá£Ü§Ý7Ï%Ë£Õ¾Ï%ËUÑ²Ë£×iÞFÜ¨Þ²ÖØÎ§×,ÍW'¾ÖÆá('nËU×¬Ü�*¾ÝØËUÑ�Ï%ÖØá('BÕ¾Ï%ËUÐ¾ÖØá�Þ²ÖØÎ§×¬Ñ
Ü§á£Ï²ÎiÑ²ÑMä´ÎvÐ¾Ü�ÝØÖ|Þ²ÖØËUÑUÚiÑ²Õ¬Ü¨Þ%ÖØÜ§Ý¬ÐvÖÆÑ'ÞFÜ�×¬á£ËUÑÜ�×¬Ð4â ÏFÜ�ä´ËUÑ 9 & á£á£Î§ÏFÐvÖØ×¾Ù§ÝØÌ§Ú¨Þ<'¾Ë£Ì�á£Î§×¬Ñ²ÖØÑ¤Þ�Î�â
ÙWÏ²ÎWÔ¾Õ¬Ñ±Î§âSËGÜ�Ï%Ý|Ì¼,iÖÆÑ²Ô¬Ü�Ý
â ËUÜ�Þ²Ô¾Ï%ËUÑ�-dÑ¤Ô¬á('(ÜWÑzÝ|Îvá£Ü§Ý
ËUÐvÙWËUÑ 7

; '¾ËUÑ²Ë�'¾ÖØÙT'¬Ë£Ï�â ËGÜ¨Þ%Ô¾Ï²Ë�á�Î§×[Ñ'Þ%Ë£ÝØÝØÜ�Þ²ÖØÎ§×¬Ñ¼'¬ÜH,§ËS*DË£ËU×¯Ü�ÝØÏ²ËGÜ§ÐvÌIÜ�Õ¾Õ¬Ý|ÖØËUÐ ÖØ×¯Ü§Ï¤Þ%ÖLK[á£ÖØÜ§ÝÑ²ÌvÑ'Þ%Ë£ä�Ñ_*¾Ô¾Þ�Í�Ë£Ï%Ë
×¾Ë£ËGÐvËUÐBÞ²Î *DËþÐ¾Ë:K¬×¾ËGÐ '¾ËUÔ¾Ï²ÖÆÑ¤Þ²ÖÆá£Ü�ÝØÝØÌ 9 ·�Ì<Ô¬Ñ¤ÖØ×¾Ù¯Ü¯Ý|ÖØ×©VBá�Ï%Ö|Þ²Ë£Ï%ÖØÎ§×R*¬Ü§Ñ²ËUÐnÎ§×,Þ+'¬ËIÓ*ËUÑ¤Þ%Ü§Ý{Þ9á�Î�Ë:ô_á£Ö|ËU×WÞ
-�Ñ¤Þ%Ü�Þ²ÖØ×¾Ù�Þ+'¬Ü�Þ±Þ+'¾ËUÏ²Ë.Ë%CvÖØÑ¤Þ5Ü�Ý|ÖØ×©V�ÍW'¾Ë£×4Þ+'¬Ë7Ó*ËUÑ¤Þ%Ü§Ý{Þ5á£ÎiË%ô_á�ÖØË£×iÞ�ÖØÑM'¾Ö|ÙD' 7 Ü�×[ÐAÞ<'¾Ë.Þ%Ï%Ü§×¬Ñ¤Ö|Þ²Ös,�Ö{Þ'ÌAÏ²ËUÝØÜ�Þ²ÖØÎ§×#- Ö|â
Þ'ÍÎ´Õ¬Ü§Ö|ÏFÑ.Î§â0ËU×WÞ%Ö{Þ%Ö|ËGÑ/Ü�Ï%Ë�Ý|ÖØ×©VWËUÐ�Þ+'¾ËU×(Ü�ÝØÝ�Ë£×iÞ²Ö|Þ²ÖØËUÑ�'¬ÜH,§Ë*Þ²ÎS*DË�ÝØÖ|×�V§ËUÐ 7 ÍË�Ü�Ï%Ë�Ü�*¾ÝØË�Þ²Î_Ð¾Ë:K¬×¾Ë�Ü´Õ¬Ï²Îvá�ËGÑ²Ñ
Ö|×9ÍW'¾ÖÆá('9Ù§Ï%Î§Ô¾Õ[ÑÎ§â�ÝØÎvá£Ü�Ý
ËU×iÞ²Ö|Þ²ÖØËUÑ/ÐvÎ�Ñ²Ë£Ý|â0ËUä´Ë£Ï%Ù§Ë 9

µB|p�>| ¸ � � xk¥cxk~¤z�x�º  xk¥¦� £ §©®%� ´�� � |p® è ×¬á�Ë´Þ<'¾Ë-ÙWÏ²ÎWÔ¾Õ¬Ñ�'[ÜH,§Ë_Ñ²Ë£Ý|â �iË£ä´ËUÏ²ÙWËUÐIÞ+'¬Ë£Ì á£Ü�×)*DË-Ô[Ñ¤ËGÐ
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Þ²Î,ÐvË�Þ%ËUá�Þ�ÝØÎ¨Í6á�Î§×iÞ%Ï%ÜWÑ'Þ-ËGÐvÙ§ËGÑ�Ü§×¬ÐnÏ%ËUÐ¾Ô¬á�ËKâ�Ü�ÝÆÑ¤ËUÝ|ÌBÐvË£Þ²ËUá�Þ²ËGÐnËUÐ¾Ù§ËUÑ�á£Ü§Ô¬Ñ¤ËGÐ *�ÌnÑ'Þ%Ï²Ô[á	Þ²Ô¬Ï%Ü§Ý�×¾ÎWÖØÑ²Ë�*�Ì
á�ÎWä¼*¾ÖØ×¾ÖØ×¾Ù�ÝØÎvá£Ü§ÝSá£Î§×�KDÐvË£×¬á£Ë*Ü§×¬Ð-á£Î§×iÞ²Ë%C�Þ²Ô¬Ü§ÝSá£Î§×�KDÐvË£×¬á£Ë*Ñ²Ë£ÝØËUá�Þ²ËGÐ_Í.Ö|Þ+'¾ÖØ×-Þ<'¾Ë�Ù§Ï%Î§Ô¾Õ�Ü�×-ËU×iÞ²Ö|Þ'Ì�*[ËUÝ|ÎW×¾ÙWÑ
Þ²Î 9 ß©×�K¬ÙWÔ¾Ï%Ë�]H*_Ü�×[Ð4á�Ü�ÝØÝvâ ËUÜ�Þ²Ô¾Ï%ËUÑ�ÜT*[Î/,WË/Ü*Þ+'¾Ë�,§Ë£Ï%Ì�Ñ%Ü�ä´ËzÞ<'¾Ï²ËGÑ�'¬Î§ÝÆÐ4Ü§Ï²Ë.ÐvÖÆÑ²Õ¾ÝØÜ�ÌWËUÐ4Í.Ö|Þ+'_ÜOK¬ÝØÝ|ËGÐ�á�ÖØÏ%á£Ý|Ë
ÍW'¾ÖØÝ|Ë�â ËGÜ¨Þ%Ô¾Ï²ËGÑ«*[ËUÝ|Î¨ÍôÞ+'¬ÖØÑ/Þ+'¾Ï%ËUÑ+'¾Î§ÝÆÐ�Ü�Ï%Ë�ÐvÖØÑ²Õ¾ÝÆÜ�Ì§ËGÐ-Í.Ö|Þ+'¾ÎWÔvÞ/Þ<'¾ËUÑ²Ë�á�ÖØÏ%á£Ý|ËGÑ 9 ã/Î�Þ%Ë�Þ+'¾Ë�ÐvË�Þ%ËUá	Þ%Ö|ÎW×9Î�âMÞ+'¾Ë
Ý|Î¨Í:á�ÎW×WÞ%Ï%ÜWÑ'Þ´ËUÐ¾Ù§Ë)-8K¬ÙWÔ¾Ï%Ë!]/*�Ú�'¾Î§Ï%Ö0UUÎ§×iÞ%Ü§ÝzË£ÝØÝ|ÖØÕ¬Ñ²Ë 7 ÍW'¾Ë£×BÜ§Õ¾Õ¾ÝØÌiÖØ×¾Ù Ù§Ï%Î§Ô¬Õ¾Ö|×¬Ùq*¬ÜWÑ¤ËGÐ¯ÎW×¯Þ<'¾ËKÓ*ËUÑ¤Þ%Ü§Ý{Þ
á�Î�Ë:ô_á£Ö|ËU×WÞ�Ü§×¬Ð-Þ+'¾Ë�Ï%ËUÐvÔ[á	Þ²ÖØÎ§×�Î�âM×¾ÎW×�ä´ËUÜ§×¾ÖØ×¾Ù�â Ô¾Ý�â ËUÜ¨Þ%Ô¾Ï%ËUÑ�-I,WË£Ï²Þ²ÖÆá£Ü§Ý
Ë£ÝØÝ|ÖØÕ¬Ñ²Ë 7 Í.Ö{Þ<'¾Î§Ô¾Þ/Ù§Ï%Î§Ô¾Õ¾ÖØ×¾Ù 9

; '¾ËAË%C¾Ü§á	Þ*â Î§Ï%ä�Ü�ÝØÖ0UGÜ¨Þ%Ö|ÎW×(Î�â5ÙWÏ²ÎWÔ¾Õ¾ÖØ×¾Ù-Ü�×[Ð9â ËUÜ�Þ²Ô¾Ï%Ë4Ð¾ÖØÑ%Ü�ä*¾Ö|ÙWÔvÞ²ÖØÎ§×�*¬Ü§Ñ²ËUÐ(ÎW×(Þ+'¬Ë4Ñ¤Þ%Ü�Þ²ÖÆÑ'Þ%ÖØáUÜ�ÝMä´ËUÜ/¡
Ñ¤Ô¬Ï²ËUä4ËU×iÞ%Ñ*Ë:CvÕ¾ÝÆÜ�ÖØ×¾ËUÐ�'¾Ë£Ï%Ë´ÖØÑ*Õ¬Ü§Ï¤Þ�Î�â�Î§Ô¾Ï�á£Ô¾Ï²Ï%Ë£×iÞ*Ï²ËGÑ¤ËGÜ�ÏFá('KÜ�×¬ÐKÍ.Ö|ÝØÝ�*DË´Ð¾ËUÑ%á�Ï%Ö0*DËUÐþÖ|× Ü-â Î§Ï²Þ+'¬á£Î§ä´Ö|×¬Ù
Õ¬Ü�ÕDË£Ï 9
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