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èbß´áâê½ð.Üdåàß´áâêbÛdß¼åàê æ´ÚbÛ
åHí½í�áâêHæ´Ûdä´ï3ÞàÝ¨ß¼Þàêbí ß´áâêbÛdß-åàê�æ´ÚbÛ
Û�ïàÛ�ê áâê°æ´Û�ä´ï3ÞàÝ¨ß_ü �M�»ô mbáâî¼á¨û
ÝâÞàä´Ý¨òHóbÜ�åàî¼ãbÞàÜ�æ´Ý¨ò°ûBß´èbãbãDåàä´æ´ÛdífåàêbÛdûBíbáâî¼Ûdêbß´áâåàêbÞàÝ\åàä´æ´ÚbåàðàåàêbÞàÝjì­Þ3ïWÛdÝâÛdæ¢ãbÞàÜ�jàÛ�æ´ß Ü�Þàêbêbåàæ
éDÛ�ß´ò°î¼î¼Û�æ´ä´á¨Ü�åàäiÞàêHæ´áâß´ò°î¼î¼Û�æ´ä´á¨ÜHó°ß´å-æ´ÚbÛ�òÓæ´åHå¼î�è½ß´æiðàá¨ïWÛ ä´áâß´Û æ´å¼êbåàêbá¨ß´åàæ´ä´åàãbáâÜ æ´Ûdêbû
ß´åWä8ãbä´å°íbè½Ü�æ�æmì­åWûBí½áâî¼Û�ê½ß´áâåàêbÞàÝ�ß´òHê°æ´ÚbÛ�ß´á¨ß8úºèbê½Ü�æ´á¨åWê½ß3ô ï å3ì­Û�ïàÛ�ä3óHáâú/ì­ÛTèbß´ÛTß´òHî¼î¼Û�æ´ä´á¨Ü
ébáâåàä´æ´ÚbåàðàåàêbÞàÝ3i½Ýâæ´Ûdä´ß¼á¨ê�æ´ÚbÛ
ì­ÞYïàÛdÝâÛdæ¼ãbÞàÜ�jàÛdæ¼ÞàÝâðàåàä´á¨æ´Úbî ü ýWÿ��móoåàä¼ß´æ´á¨ÝâÝiåàæ´ÚbÛdä¼î¼å°íbáâû
ibÜ�Þàæ´á¨åWê½ß3ó\ì­ÛÓÜ�Þàê Ú½ÞYïàÛ�Ü�åàî¼ãbÞàÜ�æ´Ý¨òHûBß´è½ãbãDåàä´æ´Û�í ß´ò°êHæ´Ú½Û�ß´á¨ß¶ú�èbêbÜdæ´áâåàêbß¶ìiÚbá¨Ü�Ú4Û*gHÚ½áâébá¨æ
Ü�åàêbß´á¨íbÛ�ä´ÞàébÝ¨ò î¼åàä´Û_ß´ò°î¼î¼Û�æ´ä´ò°ó�æ´ÚbåàèbðàÚ æ´ÚbÛ�ò ìiá¨ÝâÝ ß´æ´á¨ÝâÝ Ú½ÞYïàÛgæ´ÚbÛ_æ´Ûdêbß´åàäÓãbä´å°íbè½Ü�æ
Ü�ÚbÞàä´ÞàÜ�æ´Ûdä3ô

  Ê�� 5UÎ� �6Ã· Î/Ï¦Í Ð4ÕbÎ�Ø9Ìo× Ð°ÒHÕbÔ Ø9Ò°Î�Í Ñ�Õ½Ìa� ÒXÄ Î ÕbÎ��� í¡¦× Í Î�ÕbÐ
õmê_éDåàæ´Úfæ´Ú½Û�ì­Þ3ïàÛ�Ý¨Û�æ¢ã½ÞWÜ�jàÛ�æ Þàêbí_Ý¨å°Ü�ÞàÝjÜ�åàß´á¨êbÛ¶Ü�Þàß´Û�ß3ó©úºåàä ß´î¼ÞàÝâÝ\Ü�åàî¼ãbä´Û�ß´ß´á¨åàêgä´Þàæ´á¨å©ó
æ´ÚbÛ3i½Û�Ý¨íbß¥ä´ÛdÜ�åàêbß´æ´ä´èbÜdæ´Û�í-ú�ä´åWî$í½áâß´ÜdÞWä´í½Û�í¸ì­Û�Þ�j¶ÜdåàîµãRåWê½Û�êHæ´ß¥Þàä´Û³Úbåàî¼åàðWÛdêbÛ�åàèbß3óyébèbæ
æ´Úbáâß'Ú½åWî¼åàðàÛ�êbÛdáâæmò�á¨ß'Ýâåàß´æ'ÞWß'æ´Ú½Û�Üdåàîµã½ä´Û�ß´ß´á¨åWê-ä´Þàæ´áâåTá¨êbÜdä´Û�Þàß´Û�ß3ô � æ'Úbá¨ðWÚ¼Ü�åàî¼ãbä´Û�ß´ß´á¨åàê
ä´ÞWæ´á¨åàß3óWæ´ÚbÛ�ä´Û³Þàä´Ûiß´å�î¼ÞàêHò¶ÜdåàîµãRåWê½Û�êHæ´ß¥Þàêbí-ß´å î�èbÜ�Ú¸Û�ê½Û�ä´ðàò¶áâê-æ´Ú½Ûiì­Û�Þ�jJi½Û�Ý¨í¼æ´ÚbÞàæ
áâæoéRÛ�ðàáâê½ßoæ´å Û*g°Úbáâé½áâæoæ´Ú½Ûiß´Þàî¼Û³á¨êbÚbåàî¼åWðàÛdêbÛ�á¨æmò¶Þàêbí-Þàêbáâß´åàæ´ä´åàãHòµÞàßoæ´Ú½Ûiåàä´á¨ðWá¨êbÞàÝSi½Û�Ý¨íjô
ÙiÚbÛ�ä´Û�ñ°èbá¨ä´Û�î¼Û�ê°æjæ´ÚbÞàæ\æ´ÚbÛ­íbá¨ß´Ü�Þàä´íbÛdí�Ü�åàî¼ãDåàêbÛdêHæ´ßFÝâå°å�j�Ý¨áojàÛ­Úbåàî¼åàðàÛ�êbÛdåWè½ß\ê½åWá¨ß´Û

áâî¼ãDåàß´Û�ß¢Þàê
è½ãbãDÛ�ä¢Ýâá¨î¼áâæ³åàêfæ´ÚbÛ Üdåàîµã½ä´Û�ß´ß´á¨åWê_ä´Þàæ´áâåDô k Û î�èbß´æ¢êbåàæ³ÚbÞ3ïàÛ åàä´ðàÞàêbáondÛ�í
úºÛdÞWæ´è½ä´Û�ßiá¨ê�æ´Ú½Û�ì­Û�Þ�jÓÜ�åàî¼ãDåàêbÛdêHæ3ibÛ�Ý¨íjôFÙiÚbÛ�ì­Þ3ïàÛ�Ý¨Û�æiã½ÞWÜ�jàÛ�æiÜ�åàî¼ãbä´Ûdß´ß´áâåàê
ãRÛ�ä´î¼áâæ´ß
ÞµÚbá¨ðWÚ½Û�äièbãbãRÛ�äiéDåàèbêbí
æ´ÚbÞàê�æ´ÚbÛ�Ý¨å°Ü�ÞàÝ9Ü�åàß´á¨êbÛ�ÜdåWî¼ãbä´Ûdß´ß´áâåàêjóPß´áâêbÜdÛ�á¨æ´ßiä´Û�î¼Þàáâê½íbÛ�äiåàä
ì­Û�Þ�j½ibÛ�Ý¨í
ä´Û�î¼Þàáâêbß³íbá¨ß´åàä´ðWÞàêbáhn�Ûdí
èbã
æ´å¼Úbá¨ðàÚbÛ�ä³Ü�åàî¼ãbä´Û�ß´ß´á¨åàê
ä´Þàæ´á¨åWß3ô

  Ê�  µ$��Î�Ø9ÒHÕK 
¹\á¨ðàèbä´Û�*�ß´Úbå3ìiß­æ´ÚbÛ³ä´Þàíbá¨ÞàÝ©ãRåYì­Ûdä¥ß´ãDÛdÜ�æ´ä´èbî(åàú9æ´ÚbÛ³åàä´á¨ðWá¨êbÞàÝ©ïàåàä´æ´áâÜdáâæmò}ibÛ�Ý¨íjô%¹Fáâðàèbä´Ûdß
¼�ÞàøàígÞàêbíñ�àÞWøàíöß´Úbå3ì æ´Ú½Û¶ä´ÞWí½áâÞàÝFãRåYì­ÛdäTß´ãDÛdÜ�æ´ä´ÞÓåàúoïàåàä´æ´á¨Ü�á¨æmòÜibÛdÝâíbß�ÜdåWî¼ãbä´Ûdß´ß´Û�íöæ´å
ï3Þàä´ò°áâêbð�íbÛdðàä´Û�Û�ßoéHò¶éDåàæ´Úµî¼Û�æ´Úbå°íbß3ô/õmê¼ÛdÞWÜ�ÚµãbÝ¨åàæ3ó�æ´Úbä´ÛdÛ8ß´ãDÛdÜ�æ´ä´Þ�Þàä´Û8ß´èbãDÛdä´ãDåàß´Û�í-úºåàä
Ü�åàî¼ãbÞàä´áâß´åàê%¢oæ´ÚbÞàæ³åàúFæ´ÚbÛ�æ´åàæ´ÞWÝZibÛdÝâí\óPæ´ÚbÞàæ³åàúFæ´ÚbÛ�ß´æ´ä´åWê½ð-ÜdåWî¼ãDåàêbÛdêHæ´ß3óPÞàêbífæ´Ú½ÞWæ¢åWú
æ´ÚbÛ�ì­Û�Þ�j åàäFíbá¨ß´Ü�Þàä´íbÛ�íµÜ�åàî¼ãDåàêbÛdêHæ´ß3ô � Ý¨Ý°ãbÝ¨åàæ´ß\è½ß´Û�æ´ÚbÛ�ß´Þàî¼Û8ïWÛdä´æ´áâÜdÞàÝHß´ÜdÞàÝâÛ ü *SÖ ç þ�ÿ��mó
ìiÚbáâÜ�Ú á¨ß�æ´ÚbÛÓÜ�åàî¼î¼åàêJÝ¨åàðWÞàä´á¨æ´Úbî åàúiæ´ÚbÛ¸ä´Þàíbá¨ÞWÝ�ãDå3ì­Û�ä¶ß´ãDÛ�Üdæ´ä´ÞàÝ¥íbÛdêbß´áâæmò°ó\ÞàêbíJæ´Ú½Û
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"spec.asc"

¹\á¨ðàèbä´Ûa*D¢A�FåYì­Ûdäiß´ãRÛ�Ü�æ´ä´è½î åàújæ´Ú½Û�åàä´áâðàá¨êbÞàÝ�ïàåàä´æ´áâÜdáâæmòwi½Û�Ý¨íjô

ß´ÞWî¼ÛÓÚbåàä´áhn�åàêHæ´ÞàÝ­ß´Ü�ÞàÝ¨Ûöü ÿSÖ�ý � ���mójìiÚbá¨Ü�Ú áâß¶æ´ÚbÛ¸Ü�åàî¼î¼åàê ÝâåàðàÞàä´áâæ´Ú½î åàú8ì­Þ3ïàÛ�êHèbî�éDÛdä
îµÞàðàêbá¨æ´èbíbÛ�� 
 �DÞàêbígä´åàèbðàÚbÝ¨òfÜ�åàä´ä´Û�ß´ãRåWê½íbß�æ´åÓæ´ÚbÛ¶ì­Þ3ïàÛ�êHè½î�éRÛ�ä�ä´ÞàêbðàÛ
ü ÿSÖ��Dþ�*��mô k Û
èbß´Û¼èbêbá¨úºåàä´î ß´ÜdÞWÝ¨á¨êbð
áâêöåàä´íbÛdä�æ´å�ÞWÝ¨Ý¨åYì$Þ�ú�ÞWá¨ä�Ü�åàî¼ãbÞàä´áâß´åàê.ú�åàä�éDåàæ´Úöß´ÝâåàãDÛ¼Þàêbí.áâêbû
æ´Û�êbß´á¨æmòHô
ÙiÚbÛ-ä´Þàíbá¨ÞàÝoãDå3ì­Û�ä�ß´ãRÛ�Ü�æ´ä´Þ
ÜdåWî¼ãbè½æ´Û�í úºä´åàî æ´ÚbÛ¼ß´æ´ä´åàêbðfì­Þ3ïàÛ�Ý¨Û�æ�ãbÞàÜ�jàÛ�æ´ß�åàß´Ü�á¨Ýâû

ÝâÞàæ´Û�ä´ÞWæ´Ú½Û�äFìiáâÝ¨íbÝ¨ò á¨ê¶æ´ÚbÛ�Ý¨Þàä´ðàÛ�ì­Þ3ïWÛdêHèbî�éDÛdä´ß3ó�ãDåàß´ß´á¨ébÝâò�éDÛdÜ�Þàèbß´Û�åàú½æ´Ú½Û­ÜdåWî¼ãbÝ¨á¨Ü�Þàæ´Û�í
ß´ãDÛ�Üdæ´ä´Þ-åàúFá¨êbíbá¨ï°áâí½èbÞàÝjì­Þ3ïàÛ�Ý¨Û�æ¢ãbÞàÜ�jàÛdæ´ß3ô­ÙiÚbÛdä´Û�î¼ÞYò
ÞWÝ¨ß´å¸éDÛ�Þ³j°á¨êbífåàú ¸�áâébé½ß ãbÚbÛ�û
êbåàîµÛdêbåàêjó©áâêgæ´ÚbÛ¶ì­Þ3ïWÛdêHèbî�éDÛdäTíbåàî¼ÞWá¨êjó©Þàß æ´Ú½Û�Ý¨åWê½ð¸ß´î¼å°åàæ´Úgß´ãDÛ�Üdæ´ä´ÞWÝ\æ´ÞàáâÝ¨ß åàú'æ´Ú½Û
ì­ÞYïàÛdÝâÛdæiãbÞàÜ�jWÛdæ´ßiæ´ä´ò�æ´å¼îµÞàæ´Ü�Ú�æ´Ú½Û ß´ÚbÞàä´ã
ß´ãDÛdÜ�æ´ä´ÞàÝ�Ü�è½æ´å��gÞWæ�� 
 �¦Ò þ�¼�ÿ-áâê
æ´ÚbÛ åàä´á¨ðWû
áâêbÞàÝ�ibÛdÝâíjô ÙiÚbÛ�Ý¨å°Ü�ÞàÝ\Ü�åàß´á¨êbÛ�ß�îµÞàæ´Ü�Ú_æ´Ú½áâßTÜdèbæ´å��.î�èbÜ�ÚöéDÛ�æ´æ´Ûdä þ ÞàÝ¨ß´å©óDæ´ÚbÛ�ß´ãRÛ�Ü�æ´ä´è½îåWú\æ´ÚbÛ æ´åWæ´ÞàÝ�ibÛ�Ý¨í
íbå°Û�ßiêbåàæiåàß´Ü�á¨Ý¨ÝâÞàæ´Û êbÛdÞWäiæ´Ú½Û�Ü�è½æ´å��oô

k Û�æ´Þ�jàÛ�æ´Ú½Û�á¨êbÛdä´æ´áâÞàÝ\ä´Û�ðàáâåàê_æ´åÓéDÛ�æ´ÚbÛ�ì­ÞYïàÛdêHèbî�éDÛ�ä´ß¸þ�ÿ��Å� 
 �S�Ú�àÿDó½åàäµþ � ÿ���¦Ý¨åWð ÷ ÿ 
 �)�$þ � ¼àôiõmê_æ´ÚbÛ¶áâêbÛdä´æ´áâÞàÝ\ä´Û�ðàá¨åWêgæ´ÚbÛ�Ü�èbä´ïàÛ�á¨ßTÞWã½ãbä´å�gHá¨î¼Þàæ´Û�í_ì­ÛdÝâÝ\éHò
ÞÓÝâá¨êbÛåWú�ß´Ý¨åWãRÛ ç � � *��©ôµÙiÚbÛ¼ä´Þàíbá¨ÞàÝoãDå3ì­Û�ä ß´ãRÛ�Ü�æ´ä´Þ
åàú�ï3Þàä´áâåàèbß ä´ÛdÜ�åàêbß´æ´ä´èbÜdæ´áâåàêbß ÞàÝ¨ß´å
ÚbÞ3ïàÛáâíbÛdêHæ´áhibÞàébÝâÛfáâê½Û�ä´æ´á¨ÞWÝiä´ÞàêbðàÛ�ß3óoÞàêbí ì­Û�Ý¨á¨ß´æ¼æ´ÚbÛdáâä¼ß´Ý¨åWãRÛ�ß¼á¨ê æ´Úbåàß´Û�ä´Ûdðàáâåàêbß-áâê ÙjÞàébÝ¨Û
ý©ôAl åàæ´á¨Ü�ÛTæ´Ú½ÞWæiæ´ÚbÛ�Ýâå°ÜdÞWÝ9Üdåàß´áâêbÛ Ü�åàî¼ãbä´Û�ß´ß´á¨åàê%º ß³áâê½Û�ä´æ´á¨ÞWÝ�ä´ÞàêbðàÛ�ß´Úbä´áâêSjHß³î�èbÜ�Ú
ú�Þàß´æ´Û�ä
æ´ÚbÞàê
æ´ÚbÞàæ³åWúFæ´ÚbÛ ì­Þ3ïàÛ�Ý¨Û�æ¢ãbÞàÜ�jàÛ�æ³Üdåàîµã½ä´Û�ß´ß´á¨åWê\óPÞàß¢æ´ÚbÛ Þàébß´Û�êbÜdÛ åàúFíbá¨ß´Ü�Þàä´íbÛdífÚbáâðàÚbû
ì­ÞYïàÛdêHèbî�éDÛ�ä¢îµå°íbÛdßiÛdÞàæ´ßiáâêHæ´å-æ´ÚbÛ�ß´ãRÛ�Ü�æ´ä´è½î ú�ä´åWî æ´ÚbÛ ä´áâðàÚHæ3ô

k Û�ÚbÞ3ïàÛ�Ýâá¨ß´æ´Û�ífæ´Ú½Û ß´Ý¨åàãDÛ�ß¢åàúFæ´ÚbÛdibÛdÝâíbß¢ä´ÛdÜ�åàêbß´æ´ä´èbÜdæ´Û�í
ú�ä´åàî æ´Ú½Û ì­ÛdÞ�jàÛdß´æ³Ü�å°Û�ú�û
ibÜ�á¨Û�êHæ´ß áâê_Ù\ÞWé½ÝâÛ��DóbÝâå°å�j°áâê½ð¸Þàæ³æ´Ú½Û�ì­Þ3ïWÛdêHèbî�éDÛdä´ß ú�ä´åàîv� 
 ��Ò�þ�è½ãfæ´å¸æ´ÚbÛ�Úbá¨ðàÚbÛ�ß´æ
ì­ÞYïàÛdêHèbî�éDÛ�ä�æ´Þ�jàÛdê.æ´å�éDÛdÝâåàêbð
æ´å
æ´ÚbÛ¼áâê½Û�ä´æ´á¨ÞWÝoä´ÞàêbðàÛHôµõmíbÛ�ÞàÝ¨Ýâògæ´ÚbÛdß´Û¼ß´Ý¨åWãRÛ�ß�ì­åWè½Ýâí
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Full signal
Strong WP, .999Z
Weak WP, .001Z
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Full signal
Strong LC, .999Z
Weak LC, .001Z

©S¥ �Dþ�ý�»¼ß´æ´ä´åàêbðàÛ�ß´æiì­Þ3ïàÛ�Ý¨Û�æ³ãbÞàÜ�jàÛ�æ´ß3ó
� »�»�»g2�óPãbÝâè½ßiý���»Dó ÿDþ��¼ì­ÛdÞ�jàÛdß´æiì­ÞYïàÛdÝâÛdæã½ÞWÜ�jàÛ�æ´ß3ó � ÿàÿ©þ�2�ô

°A¥ �Dþàþ��¼ß´æ´ä´åWê½ðWÛdß´æiÝ¨å°Ü�ÞàÝ�Ü�åàß´áâê½Û�ß3ó
� »�»�»�2�ó°ã½Ýâèbß³ý��D¼Wó ÿ��àÿ¼ì­Û�Þ�jàÛ�ß´æiÝ¨å°Ü�ÞàÝÜdåWß´á¨êbÛdß3ó � ÿàÿDþ"2�ô
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Full signal
Strong WP, .99Z
Weak WP, .01Z

-10

-8

-6
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6

0 0.5 1 1.5 2 2.5

Full signal
Strong LC, .99Z
Weak LC, .01Z

ÂM¥ �àÿ��¼ß´æ´ä´åàêbðàÛdß´æiì­ÞYïàÛdÝâÛdæiãbÞàÜ�jWÛdæ´ß3ó
� »�»�2�ó°ãbÝ¨èbßiý�*Dþàó ���Dþ ì­ÛdÞ�jWÛdß´æiì­Þ3ïWÛdÝâÛdæã½ÞWÜ�jàÛ�æ´ß3ó � ÿDþ"2�ô

¼ ¥ þ��D¼�»¼ß´æ´ä´åWê½ðWÛdß´æiÝ¨å°Ü�ÞàÝ�Ü�åàß´áâê½Û�ß3ó
� »�»g2�óPãbÝâè½ßiý�*àÿDó *�*��¼ì­ÛdÞ�jàÛdß´æiÝâå°Ü�ÞàÝÜdåWß´á¨êbÛdß3ó � ÿDþ�2�ô

¹\á¨ðàèbä´Ûw¼�¢%mbèbãRÛ�ä´ãDåàß´Û�í�ãRåYì­Ûdä8ß´ãDÛdÜ�æ´ä´Þµåàú�æ´Ú½ÛTïàåWä´æ´á¨Ü�á¨æmòwibÛ�Ý¨íbß8ä´ÛdÜ�åàêbß´æ´ä´èbÜdæ´Û�í�úºä´åàî�Þ
ß´Û�ðàî¼Û�êHæ´Þàæ´á¨åWê�á¨êHæ´åµæ´ÚbÛz{�î¼ÞàêHòX|¼ß´æ´ä´åWê½ðWÛdß´æ8ÞWê½íÆ{�ú�Û�ì¿|µì­ÛdÞ�jàÛdß´æ�ì­Þ3ïàÛ�Ý¨Û�æiãbÞàÜ�jàÛ�æ8Þàêbí
Ýâå°Ü�ÞàÝ�Ü�åàß´á¨êbÛ Ü�åàî¼ãDåàêbÛ�ê°æ´ß3ô
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Full signal
Strong WP, .9Z
Weak WP, .1Z
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Full signal
Strong LC, .9Z
Weak LC, .1Z

©S¥ ¼�»¼ß´æ´ä´åàêbðàÛdß´æiì­ÞYïàÛdÝâÛdæiãbÞàÜ�jWÛdæ´ß3ó � »�2�óã½Ýâèbß³ý�*àý©ó ÿ�*��¼ì­Û�Þ�jàÛ�ß´æiì­Þ3ïàÛ�Ý¨Û�æ³ãbÞàÜ�jàÛdæ´ß3ó
� þ�2�ô

°A¥ �àý��¼ß´æ´ä´åàêbðàÛ�ß´æ³Ýâå°Ü�ÞàÝ�Ü�åàß´á¨êbÛ�ß3ó � »�2�óãbÝ¨èbß³ý�*Dþàóo¼àþ�»¼ì­Û�Þ�jàÛ�ß´æiÝ¨å°Ü�ÞàÝ�Ü�åàß´á¨êbÛ�ß3ó
� þ�2�ô
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Full signal
Strong WP, .5Z
Weak WP, .5Z
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Full signal
Strong LC, .5Z
Weak LC, .5Z

ÂM¥ þ�*-ß´æ´ä´åWê½ðWÛdß´æiì­Þ3ïWÛdÝâÛdæiã½ÞWÜ�jàÛ�æ´ß3ó � ��2�óã½Ýâèbß³ý�*àý©ó ÿ�*��¼ì­Û�Þ�jàÛ�ß´æiì­Þ3ïàÛ�Ý¨Û�æ³ãbÞàÜ�jàÛdæ´ß3ó
� ��2�ô

¼ ¥ ¼�ÿ¼ß´æ´ä´åàêbðàÛ�ß´æ³Ýâå°ÜdÞWÝ�Ü�åàß´á¨êbÛ�ß3ó � ��2�óãbÝ¨èbß³ý�*àýDó ÿD¼��¼ì­Û�Þ�jàÛ�ß´æiÝ¨å°Ü�ÞàÝ�Ü�åàß´á¨êbÛ�ß3ó
� ��2�ô

¹\á¨ðàèbä´Û��D¢%mbèbãRÛ�ä´ãDåàß´Û�í�ãRåYì­Ûdä8ß´ãDÛdÜ�æ´ä´Þµåàú�æ´Ú½ÛTïàåWä´æ´á¨Ü�á¨æmòwibÛ�Ý¨íbß8ä´ÛdÜ�åàêbß´æ´ä´èbÜdæ´Û�í�úºä´åàî�Þ
ß´Û�ðàî¼Û�êHæ´Þàæ´á¨åWê�á¨êHæ´åµæ´ÚbÛz{�ú�Û�ì¿|µß´æ´ä´åàêbðàÛ�ß´æ8ÞàêbíÇ{�î¼ÞWê°òf|¼ì­ÛdÞ�jàÛdß´æ�ì­Þ3ïàÛ�Ý¨Û�æiãbÞàÜ�jàÛ�æ8Þàêbí
Ýâå°Ü�ÞàÝ�Ü�åàß´á¨êbÛ Ü�åàî¼ãDåàêbÛ�ê°æ´ß3ô

þ��



;oê½ß´æ´ä´åWã½ÚHò k Þ3ïWÛdÝâÛdæiãbÞàÜ�jàÛ�æ k �çß´Ý¨åàãDÛ �jå°Ü�ÞàÝ9Üdåàß´áâêbÛ ��v ß´Ý¨åWãRÛ
ú�ä´ÞàÜ�æ´á¨åWê á¨êbÛ�ä´æ´á¨ÞàÝ�ä´ÞàêbðàÛ á¨êbÛ�ä´æ´á¨ÞàÝ9ä´ÞàêbðàÛ
� »�»�»�2 üâþ�ÿSÖ��àÿ�� ç * � ¼�� ü¨þ�ÿKÖ-�àÿ�� ç * � ���
� »�»�2 üâþ�ÿSÖ��àÿ�� ç * � *Wÿ ü¨þ�ÿKÖ-�àÿ�� ç * � »�»
� »�2 üâþ�ÿSÖ��àÿ�� ç * � ý�* ü¨þ�ÿKÖ3þ���� ç * � �D¼
� ��2 üâþ�ÿSÖ�ý���� ç * � ��� ü �SÖYþ�ý�� ç ¼ � ¼�ý

ÙjÞàébÝ¨Û¥ý¦¢ÄmbãDÛdÜ�æ´ä´ÞàÝàß´Ý¨åàãDÛ�ßjáâê æ´Ú½Ûoãbä´Û�ß´è½îµÛdí�á¨êbÛ�ä´æ´á¨ÞàÝàä´ÞàêbðàÛoåàú°ï�ÞWä´á¨åàèbß/ä´ÛdÜ�åàêbß´æ´ä´èbÜdæ´áâåàêbß
úºä´åàî ß´æ´ä´åàêbð¼ÜdåWî¼ãDåàêbÛdêHæ´ß3ô

éDÛ¸ÿDójæ´ÚbÛ¸ä´Þàíbá¨ÞWÝ­ãRåYì­Ûdä�ß´ãDÛdÜ�æ´ä´èbî åWúiìiÚbá¨æ´Û¸êbåàáâß´Û°ójébè½æ�Þàß�æ´ÚbÛÓÜ�åàî¼ãbä´Û�ß´ß´á¨åàê ä´Þàæ´áâå
áâêbÜdä´Û�Þàß´Û�ß¢Þàêbífæ´ÚbÛ�íbá¨ß´Ü�Þàä´íbÛdífÜ�å°ÛE]¼Ü�á¨Û�ê°æ´ß³ÚbåàÝâífî¼åàä´Û�åàúFæ´ÚbÛ Û�ê½ß´æ´ä´åWã½ÚHòHóbæ´ÚbÛdò�éDÛ�ðàá¨ê
æ´åµÞàß´ß´èbî¼Û�î¼åWä´Û åàújæ´ÚbÛ ß´ãDÛ�Üdæ´ä´ÞàÝ9Ü�ÚbÞàä´ÞWÜdæ´Û�ä´á¨ß´æ´áâÜdßiåàú\æ´ÚbÛ�åàä´á¨ðàáâêbÞàÝ�ë½åYì�ô

k Û Ü�Þàê�Ü�ÞàÝ¨Ü�èbÝ¨Þàæ´Û�æ´ÚbÛ�ß´ãDÛ�Üdæ´ä´ÞWÝ�ß´Ý¨åWãRÛ�ß³åWújæ´Ú½Û�ì­Û�Þ�jÓì­Þ3ïàÛ�Ý¨Û�æ8ã½ÞWÜ�jàÛ�æiä´Û�Üdåàêbß´æ´ä´èbÜ�û
æ´áâåàêbß¼á¨êù¹\á¨ðàèbä´Û�ß�¼�Þ©ó Ü�Þàêbíù�àÞDó Ü
èbß´áâê½ð.ä´Þàæ´ÚbÛ�ä¼Úbá¨ðàÚ�ì­ÞYïàÛdêHèbî�éDÛ�ä´ß3ó¥ébèbæ¼æ´ÚbÛ�ì­Û�Þ�j
Ýâå°Ü�ÞàÝ©ÜdåWß´á¨êbÛ¢ß´ãDÛdÜ�æ´ä´Þ�ÞWä´Û¢ß´ÚbÞàä´ãbÝ¨òµíbá¨ß´æ´èbä´éDÛdí-Þàæ­æ´ÚbÛ³ä´Þàæ´ÚbÛ�ä­Ýâå3ì;ì­ÞYïàÛdêHèbî�éDÛ�ä´ß�ìiÚbÛdä´Û
æ´ÚbÛ�ß´æ´ä´åàêbðàû
ibÛ�Ý¨í_ß´ãDÛdÜ�æ´ä´èbî ÚbÞàß¢á¨æ´ß¢Ü�è½æ´å��oóbÞWß ß´Û�Ûdêfá¨êÀ¹Fá¨ðàèbä´Û�ßE¼�éjó ífÞàêbíÍ�àéjó íjô�ÙiÚ½Û
ä´Û�ðàáâåàê-ìiÚbÛdä´Ûiì­Û³Ü�Þàê-Û�ß´æ´á¨îµÞàæ´Û³æ´ÚbÛ³ì­Û�Þ�j°û
ibÛ�Ý¨í-ß´ãDÛ�Üdæ´ä´ÞàÝbß´ÝâåàãDÛ¢áâß¥æ´ÚbÛ³Ü�Úbá¨Û�úRíbáh�DÛdä´Û�êbÜdÛ
éDÛ�æmì­ÛdÛ�ê æ´ÚbÛ¼æmì­åfî¼Û�æ´Úbå°íbß3ô � êbÜ�Û-æ´Ú½ÞWæ ä´Ûdðàáâåàê áâß�Ü�Úbåàß´Û�ê\ó�æ´ÚbÛ-ß´ÝâåàãDÛ-í½Û�Ü�ä´ÛdÞàß´Û�ß�ÞWß
Ü�åàî¼ãbä´Û�ß´ß´á¨åàê
ä´Þàæ´áâå¼á¨êbÜ�ä´ÛdÞàß´Û�ß³ÞWæiê½Û�Þàä´Ýâò�æ´ÚbÛ�ß´ÞàîµÛ�ä´Þàæ´Û�áâê
éDåàæ´Ú�î¼Û�æ´Ú½åHí½ß3ô

  Ê�¥ È�× Ð°ÒHÕ½Ìa�­Ä&É�Ø9Ìo× Ø9Î�×iÒHÕK FÒ0¡¦Ìo×
ÙjÞàébÝ¨Û��4ß´Úbå3ìiß�æ´ÚbÞàæÓì­Þ3ïàÛ�Ý¨Û�æ�ãbÞàÜ�jàÛdæ´ß�Ü�åàêbÜ�ÛdêHæ´ä´Þàæ´ÛgÛ�êbß´æ´ä´åàãbÚHò;éDÛ�æ´æ´ÛdäÓæ´ÚbÞàê Ýâå°ÜdÞWÝ
Ü�åàß´áâê½Û�ß3ó©Þàêbígæ´ÚbÞàæ æ´ÚbÛ�ß´æ´ä´åàêbðàÛ�äTæ´ÚbÛ¶Ü�åàî¼ãbä´Û�ß´ß´á¨åàêjó©æ´ÚbÛ¶éDÛ�æ´æ´Ûdä¢æ´ÚbÛ¶ì­Þ3ïWÛdÝâÛdæ ãbÞàÜ�jàÛ�æ´ß
éDÛ�ÚbÞ3ïàÛ¸á¨êJÜdåàîµã½ÞWä´á¨ß´åàêJìiá¨æ´ÚJÝ¨åHÜdÞàÝ¥Ü�åàß´á¨êbÛ�ß3ô k Þ3ïàÛ�Ý¨Û�æ�ãbÞàÜ�jWÛdæ´ß�Þàä´Û¸ÞàéDåàèbæ�æmìiá¨Ü�ÛÓÞWß
ÛE]¼Ü�á¨Û�êHæ¥ú�åàäoä´Ûdæ´Þàáâêbá¨êbðd»�»�Þàêbí³»�»Dô » ãDÛdä´Ü�ÛdêHæ¥åWú9æ´ÚbÛ³Ûdêbß´æ´ä´åàãbÚHòHóàÞàêbí¸ÞWéRåWè½æai½ïWÛ¢æ´áâî¼Û�ß
ÞWß³ÛE]¼ÜdáâÛdêHæiúºåàä³ä´Û�æ´Þàá¨êbáâê½ð}�àÿ¼ÞàêbíÜ»àÿ¼ãDÛdä´Ü�Û�ê°æiåWú\æ´ÚbÛ Û�êbß´æ´ä´åàãbÚHò°ô

¹Fáâðàèbä´Û�»Tß´Úbå3ìiß'æ´ÚbÛ�ÜdåWê½Ü�Û�ê°æ´ä´ÞWæ´á¨åàê¶åàú©Û�êbß´æ´ä´åàãbÚHò�áâêHæ´åTÜ�å°Ûc]µÜdáâÛdêHæ´ßFá¨êµæ´ÚbÛ�ì­Þ3ïàÛ�Ý¨Û�æ
ãbÞàÜ�jàÛ�æoÞàêbí-Ýâå°ÜdÞWÝ½Ü�åàß´áâê½Û³æ´ä´Þàêbß´úºåàä´î¼ß3óWä´Û�ß´ãRÛ�Ü�æ´á¨ïàÛ�Ý¨òHô/ÙiÚ½ÛiãbÝâåàæ´ß¥ä´Û�ã½ä´Û�ß´Û�ê°æoæ´ÚbÛiÛ�ê½ß´æ´ä´åWû
ãbÚHò ÞWÜdÜ�èbî�èbÝ¨Þàæ´Û�í éHò ä´Û�æ´Þàáâê½áâêbð;þàó'ý©ó �E�c� ó¢þ�ÿàÿàÿöåàú¢æ´Ú½Û�ÜdåHÛc]¼Ü�á¨Û�êHæ´ß¼Þàúºæ´Ûdäµß´åàä´æ´áâê½ðæ´ÚbÛ�î áâê°æ´å�íbÛdÜ�ä´ÛdÞWß´á¨êbð�åàä´íbÛdäTéHò_Þàî¼ãbÝ¨áâæ´è½íbÛHô½v\Û�ä´æ´Þàá¨êbÝ¨òfìiáâæ´Úöæ´ÚbÛµß´Þàî¼Ûµê°èbî�éDÛ�ä åWú
Ü�å°ÛE]¼Ü�á¨Û�ê°æ´ß¥ä´Û�æ´Þàá¨êbÛ�í\óWì­ÞYïàÛdÝâÛdæ¥ãbÞàÜ�jàÛdæ´ßbjàÛ�Ûdã-îµåàä´Û¢Û�ê½ß´æ´ä´åWã½ÚHòµÞàêbí¸æ´ÚbÛ�ä´Ûdúºåàä´Û³éDÛ�ÚbÞ3ïàÛ

;¥êbß´æ´ä´åàãbÚHò k Þ3ïàÛ�Ý¨Û�æiã½ÞWÜ�jàÛ�æ k �çß´ÝâåàãDÛ �jå°Ü�ÞàÝ9Üdåàß´áâêbÛ ��v ß´Ý¨åàãDÛ
úºä´ÞàÜdæ´áâåàê êbåàá¨ß´Û�ûBÝ¨áojàÛ�ä´ÞàêbðàÛ êbåàáâß´ÛdûBÝâáhjàÛ ä´ÞàêbðàÛ
� ÿàÿ©þ�2 ü¨þXÖ��àÿ�� ç ÿ � ��* ü¨þXÖ��àÿ�� â ý � ýàÿ
� ÿDþ�2 ü¨þXÖ��àÿ�� ç þ � »àý ü¨þXÖ��àÿ�� â þ � *��
� þ"2 ü¨þXÖ��àÿ�� ç ý � ¼�� ü¨þXÖYþ���� ç ÿ � ���
� �g2 ü¨þXÖ�ý���� ç ý � ¼�ÿ ü¨þXÖYþ�ý�� ç ÿ � »Dþ

Ù\ÞàébÝ¨Û<�¦¢Am½ãDÛ�Üdæ´ä´ÞWÝ9ß´Ý¨åàãDÛ�ß³åàú\ï3Þàä´á¨åàèbßiä´Û�ÜdåWê½ß´æ´ä´èbÜ�æ´á¨åàêbßiú�ä´åàî ì­ÛdÞ�jÓÜdåWî¼ãDåàêbÛdêHæ´ß3ô

þ�»



;¥êbß´æ´ä´åàãbÚ°ò k ÞYïàÛdÝâÛdæiãbÞàÜ�jàÛ�æ´ß �jåHÜdÞàÝ9ÜdåWß´á¨êbÛdß
Ô�ãDÛdä´Ü�ÛdêHæ�Ø Ô�ãDÛdä�þ�ÿàÿWÿDØ Ô�ãDÛ�ä�þ�ÿàÿàÿDØ
»�»Dô » þàþàô »�� þ�»©ô �Dþ
»�» �Dô ÿ�* �Dô *��
»àÿ ÿDô �àÿ þàô *àý
�àÿ ÿDô ÿ�* ÿDô ýD¼

ÙjÞàébÝ¨Ûb�D¢Ä¹©ä´ÞWÜdæ´áâåàê�åàúPÜdåHÛc]¼Ü�á¨Û�êHæ´ßjêbÛ�ÛdíbÛ�í�æ´å³ä´Û�æ´Þàá¨ê�Þ³ðàá¨ïWÛdê�ãDåàä´æ´á¨åWê�åàúPæ´ÚbÛ¥Û�êbß´æ´ä´åàãbÚ°ò
áâê
æ´ÚbÛ ïWåàä´æ´á¨Ü�á¨æmòwibÛdÝâíjô

éDÛ�æ´æ´Ûdä8á¨ê�æ´Ûdä´î¼ßiåWúFÛ�êbß´æ´ä´åàãbÚHò�Ü�åàêHæ´ä´ÞàÜ�æ´á¨åàêjô

  Ê�Ê Ë Ì^Ä Î�ÕbÎ�×iÒJÐHÒ°ÕbÔ Ø9ÒHÔ ÕbÎÐ¡¦Í Î�×iÒ,¡
· Ø� FÒ0¡¦Ìo×
� êbÛ�åàújåàèbä8î¼Þàáâê
ðWåàÞàÝ¨ßiáâßiæ´åµÝâå°ÜdÞWæ´Û�æ´ÚbÛTÜ�ÛdêHæ´Û�ä´ßiÞàêbí�á¨êbëbèbÛdêbÜ�Û�ä´Û�ðàá¨åàêbßiåàújÜ�åàÚbÛ�ä´ÛdêHæ
ß´æ´ä´èbÜ�æ´èbä´Ûdß3ôjÙiÚbá¨ß8á¨ß8íbåàêbÛTñ°èbá¨æ´Û Û*�DÛ�Üdæ´áâïàÛdÝâò-éHò¸ì­Þ3ïàÛ�Ý¨Û�æ8ãbÞàÜ�jàÛ�æ´ß8ìiÚbÛdä´Û æ´Ú½ÛTî¼åWä´ÛTì­Û
Ü�åàî¼ãbä´Û�ß´ß3ó½æ´Ú½Û�î¼åWä´Û�ì­Û�á¨ß´åWÝ¨Þàæ´Û�ß´æ´ä´åWê½ð¸úºÛdÞàæ´èbä´Û�ß3ô�ÙiÚbÛ�ãbä´å°ÜdÛ�ß´ß¢åàú'íbá¨ß´Ü�Þàä´íbá¨êbðÓì­Û�Þ�j
ì­ÞYïàÛdÝâÛdæ-ãbÞàÜ�jWÛdæ´ß³j°á¨ÝâÝ¨ß¸å��%æ´ÚbÛfß´î¼ÞWÝ¨Ý³ï�ÞWä´á¨Þàæ´áâåàêbß¸åàúTæ´ÚbÛfïWåàä´æ´á¨Ü�á¨æmò�ibÛ�Ý¨íçÞWê½í Ý¨Û�Þ3ïàÛ�ß
åWê½Ýâò æ´ÚbÛ�ß´æ´ä´åàêbðàÛ�ß´æ¼ãDÛdÞ�jHß þ ¹\á¨ðàèbä´ÛÜ�àÜ�ß´Úbå3ìiß¼æ´ÚbÛ
Ü�èbÝ¨î¼áâêbÞàæ´á¨åàê�åàú¢æ´Úbá¨ß¼ãbä´å°Ü�Ûdß´ß3ó'ÞúºÛdì ß´è½ä´ïHá¨ï°áâê½ðµïàåàä´æ´Û�g-Üdåàä´Û�ß8ë½åWÞàæ´á¨êbðµåàê�ÞµãDÛ�ä´ú�Û�Üdæ´Ýâò³ndÛ�ä´åµébÞàÜ�j°ðàä´åàèbêbíjôFõmê�æ´Ú½ÛTÝâå°ÜdÞWÝ
Ü�åàß´áâê½Û¢åàä¥ÞàêHò¼åàæ´ÚbÛ�äT¹½åàèbä´á¨Û�ä´ûBÝ¨áojàÛ æ´Û�Ü�Ú½êbáâñ°èbÛdß3óàæ´ÚbÛ¢î¼åàä´Û¢ì­Û¢Ü�åàî¼ãbä´Û�ß´ß�æ´ÚbÛ³ß´î¼å°åàæ´ÚbÛ�ä
æ´ÚbÛiß´áâðàêbÞàÝ½ìiá¨ÝâÝbðàÛdæ'ÞWê½í¼æ´ÚbÛiîµåàä´Û³æ´ÚbÞàæ'ñ°èbÞàß´áâûBß´á¨êbðàèbÝ¨ÞWä¥ú�Û�Þàæ´èbä´Ûdß'ìiá¨ÝâÝ½éDÛiß´î¼Û�Þàä´Û�í-åWê½Û
áâêHæ´å
Þàêbåàæ´ÚbÛdä3ô¶ÙiÚbá¨ß ãbä´åàébÝ¨Û�î á¨ß Û�ï°á¨íbÛ�ê°æ áâê>¹Fá¨ðàèbä´Û³�àíjó9ébèbæ á¨ß ú�åàä´Û�ß´ÚbÞàíbå3ì­Û�í ÛdïWÛdê
Û�ïàÛ�ê¸á¨êÓÞ�îµå°íbÛdä´Þàæ´Û³Üdåàîµã½ä´Û�ß´ß´á¨åWê�ß´èbÜ�ÚÓÞàß�¹\á¨ðàèbä´Û$�àéjô � êbåàæ´ÚbÛ�ä­ã½ä´åWé½ÝâÛdî2ìiá¨æ´Ú¸Ýâå°ÜdÞWÝ
Ü�åàß´áâê½Û�ßiá¨ß8æ´ÚbÛTã½ÞWä´Þàß´á¨æ´áâÜ�åàß´Ü�á¨Ý¨ÝâÞàæ´á¨åWê½ßiì­ÛTðàÛ�æ8Þàæ�Ú½áâðàÚ�ÜdåWî¼ãbä´Ûdß´ß´áâåàêbß3óPìiÚbáâÜ�Ú�á¨êHæ´Ûdä´úºÛdä´Û
ìiáâæ´Ú ÞàÝâðàåàä´á¨æ´Úbî¼ß�æ´Ú½ÞWæ�Ý¨åHÜdÞàÝâáhn�Û-ãDÛdÞ�jHß�éHòñibê½íbáâê½ðfîµÞ�g°á¨îµÞDô¸õmê Û�g°æ´ä´ÛdîµÛ-Ü�Þàß´Û�ß3ó/ì­Û
îµÞ3ò�Û�ïàÛ�ê�ÛdêbÜ�åàèbê°æ´Û�ä³úºÞàÝ¨ß´Û�ãDÛdÞ�j°ß3ô
� êbåàæ´ÚbÛdäoåàúRåàèbä¥Þàáâî¼ß¥á¨ß¥æ´å á¨íbÛdêHæ´áâú�ò¶ìiá¨æ´Úbåàèbæ¥ÞWî�ébá¨ðàèbá¨æmòµæ´ÚbÛ³íbò°êbÞàîµá¨Ü³ãDåàä´æ´á¨åàê-åWú

æ´ÚbÛ�ibÛdÝâí¼Þàêbí¼æ´å�íbá¨ß´æ´áâêbðàèbá¨ß´Ú-á¨æ'úºä´åàî ÞàêHò¶ãbÞàß´ß´áâïàÛiébÞàÜ�jHðàä´åàèbêbí\ô k Û8Û�g°ãDÛdÜ�æ'æ´ÚbÞàæ'æ´Úbáâß
ébÞàÜ�j°ðàä´åWè½êbí ëbå3ì ß´ÚbåàèbÝ¨í4éDÛ¸Þ�j°áâêbí åàúiêbåàáâß´Û0¢¶ß´ãbÞàæ´áâÞàÝ¨Ýâò Úbåàî¼åàðWÛdêbÛ�åàèbß3ó\á¨ß´åàæ´ä´åàãbáâÜ°ó
ìiáâæ´Ú Þfé½ä´åWÞàí ß´ãRÛ�Ü�æ´ä´è½îfô�õmí½Û�ÞàÝâÝ¨òHójæ´ÚbÛÓä´Û\Æ´Û�Ü�æ´ÛdíJãDåàä´æ´áâåàêJåàúiæ´ÚbÛwi½Û�Ý¨íJß´ÚbåàèbÝ¨í ÚbÞ3ïàÛ
ÞWî¼ãbÝ¨á¨æ´èbíbÛ�ß
íbá¨ß´æ´ä´á¨ébèbæ´Û�í Ý¨áhjWÛöá¨êbíbÛdãDÛ�ê½íbÛ�êHæ ¸�Þàèbß´ß´á¨Þàê ä´Þàêbíbåàî ï�ÞWä´á¨ÞàébÝ¨Û�ß3ó³ß´å�á¨æ�áâß
áâêbí½áâß´æ´á¨êbðàèbá¨ß´ÚbÞàébÝâÛÓúºä´åàî î¼ÛdÞWß´è½ä´Û�î¼Û�êHæ�Û�ä´ä´åàä3ô}¹©ä´åàî æ´ÚbÛ¼ä´Þàíbá¨ÞàÝoß´ãDÛ�Üdæ´ä´èbî ã½Ýâåàæ´ß�áâê
¹\á¨ðàèbä´Û�ß�¼�Þ©ó éjóYì­Ûoß´Û�Ûoæ´Ú½ÞWæ/éDåàæ´Ú Ý¨å°Ü�ÞàÝàÜ�åàß´áâê½ÛoÞàêbí�ì­Þ3ïàÛ�Ý¨Û�æ/ãbÞàÜ�jàÛ�æ/ÜdåWî¼ãbä´Ûdß´ß´áâåàêbßjÝ¨Û�Þ3ïàÛ
ä´Û�î¼Þàáâêbí½Û�ä´ß¢æ´ÚbÞàæ³éDÛdÚbÞ3ïWÛ�î�èbÜ�ÚfÝ¨áhjWÛ�ì­Û�Þ�j�óPèbêbÜdåWä´ä´ÛdÝâÞàæ´Ûdí
êbåàá¨ß´ÛHóbá¨ú\æ´ÚbÛ�Ü�åàî¼ãbä´Û�ß´ß´á¨åàê
ä´ÞWæ´á¨å_ß´æ´ÞYò°ß�éDÛdÝâå3ì þ�ÿWÿ_åàä�ß´å©ô � ß�æ´ÚbÛ-Üdåàîµã½ä´Û�ß´á¨åWê ä´Þàæ´áâå_á¨êbÜ�ä´ÛdÞWß´Ûdß3ójæ´ÚbÛ-ê½åWá¨ß´Û�ûBÝ¨áhjWÛ
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