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b%Ø�Ûjí×Ô¢Ü Ý'ÞNÎ7Ø�ÛZØ¢àÚí�Ù�ÉmÙ�áNÉÚÙ'ß+ÌZÙ'Ù)Î�áÅÉÚÛÅÝ)ÞZÎ7ß�ÞZØ�Ö�Ý)Î�Í¿ß�Ø¢ÛïØ¢àmÙ)ÔEý�ÎùÎ+ÿ�Ý'ÎvÛZá�Îdá�Ý)ÔIÔ¢Ý'ÞNÎvÍ¿ß+ÎvÛjÝ'Í'Ø�àËÉh<vÎdáÅØ¢Í�ß�ÞNÉ°Ý'Î�ß�BÝ)ÌZÍ)ÎdÙÅñæÛNÔ�ÝEÛNÎ�ßvÎ�Ù'Ù)Ø�Í)ÉÚàËí�ßvàËÌZÙ�Ý)Î�ÍCB;ýZØLÙ�ÎdáZø3Ý)ÞZØ¢ÝHÎ�Õ�ÖNàËÔâíz¶]4�ã Ù)ÉÚÊ�ÛZØ�àÚÙ�� î�ÞNÎvÍ'ÎÅØ2ß+ÎvÛjÝ'Í'Ø�à
ÛNÔ�á�ÎÅß+Ô�ÛjÝ'Í)ÔLàÚÙ7Ý)ÞZÎØ�Ù'Ù)ÉËÊLÛNÕ�ÎvÛjÝ Ô¢Ü���[ ß+Ô�á�Î�Ù Ý)Ô�Ý'ÞNÎ3Ô�Ý)ÞNÎ�Í�ÛNÔ�á�ÎdÙvÐ»�bÞNÎ7Õ�Ø�ÉËÛÅÕ�Ô�Ý)ÉÚühØ¢Ý)ÉÚÔ�ÛÅý²ÎvÞNÉÚÛZá�ß+Ô�Û�Ù�Émá�ÎvÍ'ÉÚÛNÊ;¶]4�ã Ù)í�Ù�Ý)Î�ÕÅÙÜæÔ�Í»4?ú�û7Ù
ÉmÙ
á�ÌNÎ¿Ý)ÔHÉËÝ'Ù ÌNÛNÉmðjÌNÎvàÚí�9NÝ)Ý)ÉÚÛNÊ�ß�ÞZØ¢Í�Ø�ß+Ý)Î�Í)ÉmÙ_Ý'ÉÚß�Ù/�hÉÚÛZß+àÚÌZá�ÉÚÛNÊHàÚÔâî
B;ßvÔ�Õ�ÖNàÚÎ+ÿ�É°Ý_íHÝ'Í'Ø�ÛZÙ'ß+ÎvÉÚü�Î�Í�ßvÉËÍ�ß+ÌZÉ°Ý'Í)ín�àÚÔâî
B Ö²Ôâî¥Î�Í�Ý'Í'Ø�ÛZÙ)Õ×ÉmÙ'Ù�ÉÚÔ�ÛK�NØ�ÛZáp¼ZÎ+ÿ�ÉÚýNàËÎ�ý�Ø¢ÛZá�î�Émá�Ý'Þ2Ø�àËàÚÔ�ßvØ¢Ý)ÉÚÔ�ÛlÐ
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ÃK��Õ Ç/���/Öq�K×���µ.����� �
s3ß�ß+ÌNÍ�ØâÝ'Î�ÎdÙ_Ý'ÉËÕÅØâÝ'ÉËÔLÛÆÔ�ÜZÝ)ÞZÎ¿ß�ÞZØ�ÛNÛNÎ�àjÉmÙ Î�Ù'Ù)ÎvÛjÝ)ÉmØ¢àLÜæÔ�Í
Ù)ÌZßvßvÎ�Ù'Ù_ÜæÌNà�á�ÎvÝ)ÎdßtÝ)ÉÚÔ�ÛIÔ¢Ü�Ý)ÞNÎ¥Ý)Í�Ø¢ÛZÙ)Õ�É°Ý)Ý)ÎdáIÙ)í�ÕÆý²Ô�àmÙÉÚÛY¶:4�ã§ßvÔ�Õ�ÕÆÌNÛZÉÚß�ØâÝ)ÉÚÔ�Û×Ù�í�Ù�Ý)Î�Õ�Ù�Ð»[=Ôâî¿Îvü�Î�Í��¢ØLßvßvÌNÍ'Ø¢Ý)Îbß�ÞZØ¢ÛZÛNÎvà�ÎdÙ_Ý'ÉËÕÅØâÝ'ÉËÔLÛIÉmÙ
ØHá�É�ØÅßvÌNàËÝ
Ý'Ø�ÙvDEÉÚÛ�Í)ÎdØ¢àÚÉÚÙ�Ý)ÉmßÕÆÌZà°Ý'ÉËÖZØ¢Ý)Þ�Ø¢Û�á�ÕIÌNàËÝ)ÉÚÖNàËÎEØLßvßvÎ�Ù'Ù¥Î�Û�üjÉÚÍ'Ô�ÛNÕ�ÎvÛjÝ�ÙvÐú�Ø�Õ×ÖZàËÉÚÛNÊ2Ý)ÞZÎ5Í'Î�ß+Î�ÉËüLÎ�á�Ù�ÉÚÊ�Û�Ø¢àmÙEØâÝIû3í�ðLÌZÉÚÙ�ÝÆÍ�ØâÝ)ÎÅÊLÉËüLÎ�Ù�Î�ÛNÔ�Í'Õ�Ô�ÌZÙ�Ù)ÉÚÊ�ÛZØ�à ÖNÍ'Ô�ßvÎ�Ù'Ù�ÉÚÛNÊ%ß�Ø¢ÖZØ�ýNÉËàÚÉËÝ)ÉÚÎ�ÙEØ¢ÝÝ)ÞZÎïÍ)Îdß+Î�ÉËüLÎvÍùÜæÔ�ÍÆß�Þ�Ø¢ÛNÛNÎ�à Î�Ù�Ý)ÉÚÕÅØâÝ'ÉËÔLÛlÐ$[3Ôâî¥Î�ü�ÎvÍ��lá�ÌNÎïÝ)Ô�Î+ÿ�Ý'Í)Î�Õ×Î�àËí�Ù�ÞZÔ�Í)Ý�áNÌNÍ'Ø¢Ý)ÉÚÔ�Û Ô¢ÜbÖNÌNàmÙ)Î�Ù���û3í�ðjÌNÉmÙ�ÝÍ�ØâÝ)Î2Ù'Ø¢Õ�ÖNàÚÉËÛNÊ Ô�Üw¶]4�ã}Ù�ÉÚÊ�ÛZØ�àÚÙ×ÉmÙ×ÛNÔ¢ÝÅÖNÍ�Ø�ß+Ý)ÉmßvØ¢à ÐÙ��Û�Ù_Ý'Î�Ø�áK� Ý)ÞZÎ%Ù�ÉÚÊ�ÛZØ�à�ßvØ¢ÛTý�Î%Ù'Ø¢Õ�ÖNàÚÎ�áTØâÜ Ý'ÎvÍïØ¢Û�Ø¢àÚÔ�ÊÜæÍ'Ô�ÛjÝCB;ÎvÛZáWÖNÍ'Ô�ß+Î�Ù'Ù)ÉËÛNÊ�ñ�Ù)ÌZß�Þ�Ø�ÙHØ¢Û�Ø¢àÚÔ�Ê$9Zà°Ý'ÎvÍ'ÉËÛZÊ2Ø�ÛZá�ß+Ô�Í'Í'ÎvàmØâÝ)ÉÚÔ�Û²øtÐ×ú�íjÕIý�ÔLà¹B�Ù)ÖZØ�ßvÎ�á��xÜæÍ�Ø¢Õ�Î�B�Ù)ÖZØ�ßvÎ�á��lØ�ÛZáß�ÞNÉÚÖ�B�Ù�ÖZØLß+Îdá�Ù)Ø�Õ×ÖZàËÉÚÛNÊïØ¢Í'ÎÆÙ)Ô�Õ�ÎEÖ²ÔLÙ'Ù�ÉÚýNàÚÎÆÙ'Ø¢Õ�ÖNàÚÉËÛNÊ5Ô�Ö�Ý'ÉËÔLÛZÙvÐ3ú�íjÕIý�ÔLà¹B�Ù)ÖZØ�ßvÎ�á�Ù'Ø¢Õ�ÖNàÚÉËÛNÊ5Ô¢Ü Ý)ÞNÎIÍ)Îdß+Î�ÉËüLÎ�áÙ)ÉËÊLÛZØ¢à=Ø�àËàÚÔâî=Ù�Î�Ù�Ý)ÉÚÕÅØâÝ)ÉÚÔ�Û Ô�ÜùÝ'ÞNÎ%ß�ÞZØ�ÛNÛNÎvà3ýZØ�Ù)Î�á¾Ô�Û î�ÞNÉËÝ)Î/B ÛZÔ�ÉmÙ�Î%ØLÙ)Ù)ÌNÕ�Ö�Ý)ÉÚÔ�Û ÔâüLÎvÍÅØ¢àÚà�Ý)ÞZÎ%ÖNÌNàmÙ�ÎdÙ%ñ�Ø�àËàÖNÌNàmÙ)Î�Ù
Ø¢Í'ÎbÎ�ðjÌNÉÚüâØ¢àÚÎvÛjÝ)àÚíÆØq�xÎ�ß+Ý)ÎdáZøtÐ»[=Ôâî¿ÎvüLÎvÍ��âÔ¢Ü Ý)Î�ÛK�¢ÕIÌNà°Ý'ÉËÌ�Ù�Î�Íd¶]4�ã§Ù)í�Ù_Ý'ÎvÕÅÙ
ßvØ�ÛIý²Î�ÉÚÕ×Ö�Ø¢ÉÚÍ)ÎdáÆý�íEÕIÌNà°Ý'É¹BØ�ß�ß+ÎdÙ)ÙbØ¢Û�áïÕÆÌZà°Ý'ÉËÖZØ¢Ý)Þ2ÉÚÛLÝ'ÎvÍ)ÜæÎvÍ'ÎvÛZßvÎ3Ý'ÞZØâÝ�ÔLÛNàËí�Øq�xÎ�ßtÝ�Ùbß+ÎvÍ)Ý'Ø�ÉËÛ�ÖNÌNàmÙ)Î�Ù�Ð ÈZÍ'Ø�Õ�Î�B�Ù�ÖZØLß+ÎdáïÙ)Ø�Õ�ÖNàËÉÚÛNÊÅØ¢àÚàÚÔâî=Ù Ý'ÔÎ�Ù�Ý)ÉÚÕÅØâÝ'ÎïÝ)ÞZÎ5ÛNÔLÉÚÙ)ÎïüâØ¢Í'ÉÚØ�ÛZß+Î5Ôâü�ÎvÍÆÎ�Ø�ß�Þ�ÖZÌNàÚÙ)Î5Ö²ÔLÙ)ÉËÝ)ÉÚÔ�ÛK� Ø�ÛZá�á�ÉmÙ)ß�Ø¢Í�á ÞNÎ�Øhü�ÉÚàËí ß+ÔLÍ)Í'ÌNÖ�Ý'Î�á ÖNÌZàÚÙ)Î�ÙÆý�ÎvÜæÔ�Í'ÎÝ)ÞZÎÆß�ÞZØ¢ÛZÛNÎvà ÎdÙ_Ý'ÉËÕÅØâÝ'ÉËÔLÛlÐ¥ÈZÌNÍ)Ý)ÞNÎ�Í=ÉËÛ�ß+Í'Î�Ø�Ù)ÉÚÛNÊ×Ý)ÞNÎEÙ'Ø¢Õ�ÖNàÚÉËÛZÊÅÍ'Ø¢Ý)ÎÅñæÎLÐ Ê�Ð¥ß�ÞNÉÚÖ�B�Ù�ÖZØLß+Îdá�ß�ÞZØ�ÛNÛNÎ�àlÎ�Ù�Ý)ÉÚÕÅØâÝ)ÉÚÔ�Û²øØ¢àÚàÚÔâî=Ù¥ÉÚÕ�ÖNàÚÎvÕ�ÎvÛjÝ'Ø¢Ý)ÉÚÔ�Û2Ô¢Ü Ø¢àÚà¹B�å=Ø.D�Î�ñ�Ú]Û7è�ÜLê)ø�Í)Îdß+ÎvÉÚü�Î�Í'Ù¥ý�íïÔ�ÛZàËí�ÌZÙ�ÉÚÛNÊÅØ�Ù�ÉÚÛNÊLàËÎ�Ø¢Û�Ø¢àÚÔ�Ê�ß+Ô�Í'Í'ÎvàmØâÝ)ÔLÍ�Ð

ÃK��Õ ��Õ ¿\Öq���VÖp¾pÖ��Y� �ÝÍ$ÎÑÏÞ´	ß��E����#Z�WÁw%������^�������H�
b%Ø¢ÿ�ÉÚÕÆÌZÕ´àÚÉ�DLÎvàÚÉËÞNÔ�Ô�á ñ�b·º�øÅáNØ¢Ý'Ø�Ø�ÉÚáNÎ�á Ø¢ÛZá ÛZÔ�Û�B�áNØâÝ�Ø�Ø¢Émá�Î�á ß�Þ�Ø¢ÛNÛNÎ�à=Î�Ù�Ý)ÉÚÕÅØâÝ'ÉËÔLÛ Ý)Î�ß�ÞZÛNÉÚðjÌNÎdÙÅÜæÔLÍ

¶]4�ã Ù�í�Ù�Ý)ÎvÕÅÙHî¿ÎvÍ'Î×ßvÔ�ÛZÙ)Émá�ÎvÍ'Î�á#ÉËÛà®°õ 6 õ ² ÉÚÛ�Ý)ÞNÎ�ÖNÍ'Î�Ù)ÎvÛZßvÎIÔ�Ü¥î�ÞNÉËÝ)Î�ÛNÔLÉÚÙ)Î×Ý)Ô$9ZÛZá�ý²Ô¢Ý)ÞWÝ)ÞZÎ�áNÎvàmØhí�ÙHØ�ÛZáÜ�Ø�áNÉËÛNÊEßvÔ�Î�Øïß+ÉÚÎvÛjÝ'Ù Ô¢Ü²Ý)ÞNÎ�ÕIÌNà°Ý'ÉËÖ�ØâÝ)ÞïßvÔ�Õ�Ö²Ô�ÛNÎ�ÛLÝ�ÙvÐ ì3Ý)ÞZÎvÍdbcº2ýZØLÙ�Îdá�ß�ÞZØ¢ÛNÛZÎvàNÎdÙ_Ý'ÉËÕÅØâÝ'Ô�Í�Ù î¥Î�Í)ÎbÖNÍ'Î�Ù)ÎvÛjÝ'Î�áÉÚÛ"® O¢ÏE� õ 6n6 ² �lØ�ÛZáWÒ¥Í�Ø¢Õ�ÎvÍvB�å=Ø¢Ô8º Ôâî¥Î�Í7ã¿Ô�ÌNÛ�áNÙIñ;Ò¿å]º ã�ø=ÜæÔ�Í\bcº¾ß�ÞZØ¢ÛNÛZÎvà�Î�Ù�Ý)ÉÚÕ�Ø¢Ý)ÉÚÔ�ÛWÉËÛ·¶:4�ã�Ù)í�Ù�Ý)Î�ÕÅÙî¿ÎvÍ'Î2áNÎvÍ'ÉËüLÎ�áTÉËÛá®Ëõ 6 N ² Ð ì7Ö�Ý'ÉËÕ�Éh<�Ø¢Ý)ÉÚÔ�Û Ô¢ÜHÖNÉÚàËÔ�Ý5Ù�í�ÕÆý²Ô�à=ØLÙ)Ù)ÉmÙ_Ý'Î�áTÕ×Ô�á�ÌZàÚØ¢Ý)ÉÚÔ�Û ñ�I¿ú�s:b#øIÝ_í�Ö²Î�Ô¢Ü�ß�ÞZØ¢ÛEBÛNÎ�à�ÎdÙ_Ý'ÉËÕÅØâÝ'ÉËÔLÛ�î¿ØLÙ3á�ÉmÙ'ß+ÌZÙ'Ù�Îdá�ÉÚÛÙ®°õ 6 Ï ² �xÉ°Ý'ÎvÍ�ØâÝ)ÉÚü�Î	¶]4�ãöß�ÞZØ¢ÛZÛNÎvà�Î�Ù�Ý)ÉÚÕ�Ø¢Ý)ÉÚÔ�Û�Ý'Î�ß�ÞNÛZÉÚðjÌNÎdÙ=î¿ÎvÍ'ÎEÖNÍ'Ô�Ö²ÔLÙ)Î�á
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ÉÚÛâ®°õ 6 Ñ ² B�®Ëõ 6 X ² ��ÜæÍ'Î�ðjÌNÎvÛ�ß+í&B;áNÔ�ÕÅØ¢ÉÚÛ�ß�Þ�Ø¢ÛNÛNÎ�à�ÎdÙ_Ý'ÉËÕÅØâÝ'ÉËÔLÛ�Ù)ß�ÞNÎ�Õ�Î�Ù�î¿ÎvÍ'ÎÅß+Ô�Û�Ù�Émá�ÎvÍ'Î�á�ÉÚÛâ®°õ 6 = ² B�®Ëõ�NL÷ ² ��Ø�ÛZá ØÙ)ÖZØ�ßvÎ#Ø¢àËÝ)Î�Í)ÛZØ¢Ý)ÉÚÛNÊ�Îvÿ�Ö²Î�ß+Ý'Ø¢Ý)ÉÚÔ�Û ÕÅØâÿ�ÉÚÕ×Éh<�Ø¢Ý)ÉÚÔ�Û�ñ ú�s=þHä¥ø5Ø¢àÚÊ�Ô�Í'ÉËÝ)ÞNÕ î¿ØLÙïÌZÙ)Î�á¾Ý'Ôâî¿Ø�Í'áZÙ8¶]4�ã ß�ÞZØ�ÛNÛNÎ�àÎ�Ù�Ý)ÉÚÕÅØâÝ'ÉËÔLÛ�ÉÚÛr®°õ�NNõ ² Ð
�bÞNÎ�ß+ÔLÕ×ÖZÌ�Ý'Ø¢Ý)ÉÚÔ�ÛZØ�à ßvÔ�Õ�ÖNàÚÎ+ÿ�ÉËÝ)ÉÚÎ�ÙHÔ¢Ü�Ý)ÞNÎÅØ¢ý²Ôâü�ÎIÝ)Îdß�ÞNÛNÉmðjÌNÎ�Ù�ñæÎdÙ�Ö²Î�ßvÉÚØ�àËàÚí·bcºTýZØLÙ�Îdá#ß�ÞZØ�ÛNÛNÎvà
ÎdÙ_Ý'ÉËÕÅØ>BÝ)ÔLÍ'Ù�ø=Ø�Í)ÎÆÌZÙ�Ì�Ø¢àÚàËí�ÞNÉÚÊ�ÞK�xÎ�Ù)Ö²Î�ß+ÉmØ¢àÚàÚí�ÉËÜ�û=í�ðjÌNÉmÙ_ÝHÍ�ØâÝ)ÎIÙ)Ø�Õ×ÖZàËÉÚÛNÊ5Í�ØâÝ'Î�Ù7Ø¢Í'ÎEÍ)ÎdðjÌNÉËÍ'Î�á�ñ�Î�Ð ÊZÐ»®°õ 6 õ>��O¢Ï ² ø+ÐHú�ÔLÕ�ÎàÚÔâî¥Î�Í�ßvÔ�Õ�ÖNàÚÎ+ÿ�É°Ý_í	¶]4�ã�ß�ÞZØ�ÛNÛNÎ�à�Î�Ù�Ý)ÉÚÕ�Ø¢Ý)ÉÚÔ�ÛÆÝ)Î�ß�ÞZÛNÉÚðjÌNÎdÙ ÉËÛ�ß+àÚÌZá�Î=Ù)ÎvÕ�É¹B;ýNàÚÉËÛ�áIØ�àËÊLÔ�Í'É°Ý'ÞNÕÅÙ
®Ëõ�N 6 ² �LÙ�ÌNý�Ù�ÖZØLß+Î/BýZØLÙ�Îdá�Ý)Îdß�ÞNÛNÉmðjÌNÎ�ÙY®Ëõ�N.N ² �lÖ²Ôâî¿ÎvÍùÔ¢Ü¥å�ñæî�ÉËÝ)Þ åzáNÎvÛNÔ�Ý)ÉÚÛNÊ5Ý'ÞNÎÅáNØâÝ�Ø�ßvÔâüâØ¢Í'ÉÚØ�ÛZß+ÎIÕ�Ø¢Ý)Í'É°ÿZø7Ø¢àÚÊ�ÔLÍ)ÉËÝ)ÞNÕL®Ëõ�N�Ï ² �ýNàÚÉËÛ�á¾Ø�àËÊLÔ�Í'É°Ý'ÞNÕÅÙ×ÌZÙ�ÉÚÛNÊ�ß+í�ßvàËÔjÙ_Ý�ØâÝ)ÉÚÔ�Û�Ø¢Í'É°Ý_í Ô¢Ü7Ý)ÞNÎR¶:4�ã Ù)ÉËÊLÛZØ¢àÚÉËÛZÊWî�ÉËÝ)ÞÝI`I
bã®Ëõ�NjÑ ² �bß�ÞZØ�ÛNÛNÎvà�ÎdÙ_Ý'ÉËÕÅØ>BÝ)ÔLÍ'Ù=î�É°Ý'Þ%àËÔâî¿ÎvÍ=Ù'Ø¢Õ�ÖNàÚÉÚÛNÊÅÍ'Ø¢Ý)Î�Í'Î�ðjÌNÉÚÍ)Î�Õ�ÎvÛjÝ'ÙEñ�bcº�ß�ÞZØ�ÛNÛNÎ�à Î�Ù�Ý)ÉÚÕÅØâÝ'Ô�Í=ÌZÙ)ÉÚÛNÊ5Ù)î¥Î�Ö�Ý3Ù)Ø�Õ�ÖNàËÉÚÛNÊ·®Ëõ�Nn? ² Ø�ÛZáÔ�Í)Ý)ÞZÔ�Ê�ÔLÛZØ¢à
Ù)ÉËÛ�ÌZÙ)Ô�ÉmáNØ�à ß+Ô�Í'Í'ÎvàmØâÝ)ÉÚÔ�ÛWÍ)Îdß+Î�ÉËüLÎvÍÅñ ìHúZÒ¿å7øHýZØ�Ù)Î�á ß�ÞZØ�ÛNÛNÎ�à
Î�Ù�Ý)ÉÚÕ�Ø¢Ý)ÔLÍ8®°õ�N&X ² ø)� Ø¢ÛZá�Ô�Ý)ÞNÎ�ÍEÛNÔ�ÛEBÝ)Í�Ø¢ÉÚÛNÉÚÛNÊ×ýZØ�Ù)Î�áïØ�àËÊLÔ�Í'É°Ý'ÞNÕÅÙw®Ëõ�Nn= ² B�®ËõvÏj÷ ² Ðds ß+àÚÌZÙ�Ý)ÎvÍ'Î�á5àËÔâî
B�ß+ÔLÕ�ÖNàËÎvÿ�É°Ý_íÅß�ÞZØ�ÛNÛNÎvàxÎdÙ_Ý'ÉËÕÅØâÝ'ÉËÔLÛïÝ'Î�ß�ÞNÛNÉmðjÌNÎùî¿ØLÙÖNÍ'Î�Ù)ÎvÛjÝ)Îdá�ÉËÛz®°õ�ÏZõ ² ��î�ÞNÉÚß�ÞÅÌ�Ù�ÎdÙ¥Ø 6 B;Ù�Ý'Ø�Ê�Î=Ø�ÖNÖNÍ'ÔLØ�ß�Þ Ð��bÞNÎ:9ZÍ'Ù�Ý¿Ù�Ý)Î�ÖïÎ�Ù�Ý)ÉÚÕÅØâÝ'Î�Ù
Ý'ÞNÎùÛNÔ�Õ�ÉÚÛZØ¢à�àËÔ�ßvØ¢Ý)ÉÚÔ�ÛïØ�ÛZáá�ÉmÙ�Ö²ÎvÍ�Ù)ÉËÔLÛ%Ô¢Ü�Ø�ß+àÚÌZÙ�Ý)ÎvÍ�ñæÌ�Ù�ÉÚÛNÊ$b·º§ÔLÍÂº�ú2ýZØ�Ù)Î�á�Ý)Î�ß�ÞZÛNÉÚðjÌNÎdÙ'ø��lØ¢ÛZá#Ø5Ù)Î�ß+ÔLÛZá%Ù�Ý)Î�ÖWß+ÔLÛZß+Î�ÛjÝ)Í�ØâÝ)ÎdÙ3Ø�Í)ÔLÌNÛZáÝ)ÞZÎ�Î�Ù�Ý)ÉÚÕ�Ø¢Ý)Îdá�ÛZÔ�Õ�ÉËÛ�Ø¢à ÖZØ�Í'Ø�Õ×ÎvÝ)Î�Í'Ù¥Ý)Ô�Í'Î�á�Ì�ß+ÎùÝ)ÞNÎEßvÔ�Õ�ÖNàÚÎ+ÿ�ÉËÝ_í�Ð
b�ÉËÝ)ÉÚÊLØ¢Ý)ÉÚÔ�Û�Ô�ÜÆÕÆÌNàËÝ)ÉÚÌZÙ)ÎvÍ2ÉÚÛLÝ'ÎvÍ)ÜæÎvÍ'ÎvÛZßvÎWÎ/�²ÎdßtÝ�Ù�ÖZÍ)ÉÚÔ�Í�Ý)Ô ß�ÞZØ¢ÛZÛNÎvàHÎ�Ù�Ý)ÉÚÕÅØâÝ'ÉËÔLÛ�ÉÚÙ�Ø�àÚÙ)ÔTØ�Û�ÉÚÕ×Ö²Ô�Í)Ý'Ø�ÛjÝÉmÙ)Ù)ÌNÎEî�ÞNÉmß�Þ%îbØ�Ù�ÛZÔ¢Ý7ÉÚÛ�ü�ÎdÙ_Ý'ÉËÊjØâÝ)Îdá�ÉËÛ#áNÎ+Ý'Ø�ÉËà�ÉÚÛ�Ý)ÞNÎÆàËÉËÝ)Î�Í'Ø¢Ý)ÌNÍ'Î�ÐùÒ¥ÞZÉËÖ%á�ÉmÙ'ß+Í'ÉËÕ�ÉÚÛZØâÝ'ÉËÔLÛ^®°õ�Ï 6 ² Ø¢ÛZá2ýZàËÉÚÛED�ÉËÛZÊÍ'Î�ß+Î�ÉËüLÎvÍp®ËõvÏ&N ² î¥Î�Í)ÎÅÖNÍ'Ô�Ö²ÔLÙ)Î�á�Ý'Ô#ÉÚÕ�ÖNÍ)ÔâüLÎ�Ý)ÞNÎ�Ù�í�ÕIý�ÔLà¥á�ÎvÝ)Î�ß+Ý)ÉÚÔ�Û�Ö²ÎvÍ)ÜæÔ�Í'ÕÅØ¢ÛZßvÎïî�ÞNÎ�Û�Ý)ÞNÎ�ÛNÔ�ÉmÙ)ÎïÉÚÙIÛNÔ�Ýî�ÞNÉËÝ)Î×Ù�ÉÚÕ�ÖNàËí2ý�í2á�ÉÚÙ'ßvØ�Í'áNÉËÛNÊïÝ)ÞNÎ×Ù_Ý'Í)ÔLÛNÊ�àÚí�ßvÔ�Í'Í)ÌNÖNÝ)Î�á2ÖZÌNàÚÙ)Î�Ù�Ð:[3Ôâî¥Î�ü�ÎvÍ���Ý'ÞNÉÚÙ7Í'Î�ðjÌNÉÚÍ)ÎdÙ�Ý)ÞZÎuD�ÛNÔâî�àÚÎ�á�ÊLÎ�Ô¢ÜÎvÉËÝ)ÞZÎvÍ
Ý'ÞNÎ3Ù)ÉËÊLÛZØ¢à�Ý'Ô�ÛNÔ�ÉmÙ)Î�Í'Ø¢Ý)ÉÚÔïñ ú�û7å3ø Î�Ù�Ý)ÉÚÕÅØâÝ'Î=Ô�Û�Î�ØLß�Þ�ÖNÌNàmÙ�Î=Ö²ÔLÙ)ÉËÝ)ÉÚÔ�Û�Ô¢Ü²Ý)ÞNÎ7á�Î�Ù)ÉËÍ'Î�á×ÌZÙ)ÎvÍ���ÔLÍ
Ý)ÞZÎ�Ý)ÉÚÕ�ÎÞNÔLÖNÖNÉÚÛNÊ�ñ���[7ø=Ù�ÎdðLÌZÎvÛZßvÎ�Ù�Ø¢Û�á�á�Î�àÚØhí�ÙbÔ�Ü Ý)ÞZÎ�Ô¢Ý)ÞZÎvÍ=Ø�ß+Ý)ÉÚü�ÎHÌZÙ)ÎvÍ�ÙvÐ

ÃK��Õ ��ä Îå�VÖ�æ"Ò5� ��#
s=Û�Ø¢àÚí�Ù)ÉmÙ Ø¢Û�áEÎvüâØ�àËÌZØ¢Ý)ÉÚÔ�ÛEÔ�ÜV¶]4�ã�ß�ÞZØ�ÛNÛNÎ�àLÎdÙ_Ý'ÉËÕÅØâÝ'ÉËÔLÛÆÙ'ß�ÞNÎvÕ�Î�Ù ÜæÔ�Í á�É��²Î�Í)Î�ÛjÝ�Ù'Ø¢Õ�ÖNàÚÉËÛNÊ7Í'Ø¢Ý)ÎdÙ ÞZØhüLÎ ÛNÔ�Ýý²ÎvÎvÛ�Ö�Î�Í�ÜæÔLÍ)Õ�Îdá�Ý)ÔIÝ)ÞNÎùý²Î�Ù�ÝWD�ÛNÔâî�àÚÎ�á�ÊLÎ=Ô¢Ü Ý)ÞNÎHØ¢Ì�Ý'ÞNÔ�Í�Ù�Ð���Û5Ý)ÞNÉmÙbß�ÞZØ¢Ö�Ý'ÎvÍ���Ý'Í'Ø�ÉËÛZÉËÛNÊIýZØ�Ù)Î�áp¶]4�ã�ß�ÞZØ�ÛNÛNÎ�àÎ�Ù�Ý)ÉÚÕÅØâÝ'ÉËÔLÛEÉÚÙ�Ø¢Û�Ø¢àÚí&<�Î�áùÜæÔLÍ�Ù)íjÕIý�ÔLàjÙ)ÖZØLß+Î�áÆÙ)Ø�Õ×ÖZàËÉÚÛNÊV�âØ�ÛZá�Ø3Ù)ÎvÕ�É�B ýNàÚÉÚÛZáEØ¢ÖZÖNÍ)ÔjØ�ß�Þ�ÉmÙ ÖZÍ)ÔLÖ�ÔjÙ�ÎdáùÝ)Ô=ÉÚÕ�ÖNÍ)ÔâüLÎÝ)ÞZÎ#Ù�Ö²Î�ß+Ý)Í�Ø¢à=Î/Øïß+ÉÚÎvÛZßví�Ð ÈZÔ�ÍÅÜæÍ�Ø¢Õ�Î/B;Ù)ÖZØ�ßvÎ�á¾Ù)Ø�Õ�ÖNàËÉÚÛNÊH�¿î¿Î�ÖNÍ'Ô�Ö²ÔLÙ)Î�Ø ÖNÌNàmÙ�Î/B;á�ÉmÙ'ßvØ¢Í�á�ÉÚÛNÊ Í)Îdß+Î�ÉËüLÎvÍeç 3)(�è>3

2¥è×Ý)ÞNÎ�ß�ÞZØ¢ÛNÛZÎvà�ÎdÙ_Ý'ÉËÕÅØ¢Ý)ÉÚÔ�Û ñ�ØLÙEÔ�ÖZÖ�ÔjÙ�Îdá#Ý'Ô%ÖNÍ'Îvü�ÉÚÔ�ÌZÙ�ÖZÌNàÚÙ)Î5á�ÉmÙ'ßvØ¢Í�á�ÉÚÛNÊ�Í'Î�ß+Î�ÉËüLÎvÍ�ÙùÝ)ÞZØ¢ÝÆÍ'Î�ðjÌNÉÚÍ)Îïß�ÞZØ�ÛNÛNÎ�àÉÚÛ�ÜæÔ�Í'ÕÅØâÝ)ÉÚÔ�Û²øtÐ�s3àÚÙ)ÔV�=Ø�ß�ÞZÉËÖ�B�Ù)ÖZØ�ßvÎ�á¾ß�ÞZØ¢ÛNÛZÎvà=ÎdÙ_Ý'ÉËÕÅØâÝ'Ô�ÍïÉmÙÅÖNÍ'Î�Ù)ÎvÛjÝ'Î�á��bî�ÞNÉmß�Þ ÎvÛZØ�ýNàÚÎ�ÙÅàÚÔâî
B;ßvÔ�Õ�ÖNàÚÎ+ÿ�ÉËÝ_íß+ÔLàËàÚÎ�ß+Ý)ÉÚÔ�Û�Ô¢Ü¥Ý)ÞNÎÅØhüâØ¢ÉÚàÚØ�ýNàÚÎIÎ�ÛNÎvÍ'Ê�í�ÉÚÛWüâØ�Í)ÉÚÔ�ÌZÙùÕIÌNà°Ý'ÉËÖ�ØâÝ)Þ�ßvÔ�Õ�Ö�ÔLÛNÎvÛjÝ�ÙvÐ�ã¿Î+ÜæÔ�Í'Î�Ø¢àÚà��lÖZÍ)ÉÚÔ�Í�Ø¢Í)Ý�Ô�ÛT¶]4�ãß�ÞZØ�ÛNÛNÎvàZÎ�Ù�Ý)ÉÚÕ�Ø¢Ý)ÉÚÔ�Û�î�ÉÚàËàNý²Î=ýNÍ'ÉÚÎ�¼ZíEÍ'Îvü�ÉÚÎvî¿Î�á Ð
ú�ÔLÕ×Î�Ô�Ü�Ý'ÞNÎ�ÛNÔ�Ý'ØâÝ'ÉËÔLÛZÙ
ÌZÙ)Î�á×ÉÚÛ×Ý)ÞNÎ3ß�Þ�Ø¢Ö�Ý'ÎvÍ Ø¢Í'Î=Ø�Ù�ÜæÔLàËàÚÔâî=Ù�k
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Interfering User:Desired User (c=[3 4 2 1]):

1 symbol
Block B Block B+1

1 Symbol

1 Frame1 Chip

Time

Time

N321N321

È�ÉÚÊ�ÌZÍ)ÎEÑ�ÐÚõ¸��[]Bt¶:4�ã`Bt�_åöÙ�ÉÚÊ�Û�Ø¢àÚÉËÛNÊÅÙ�Ý)Í'ÌZßtÝ'ÌNÍ'Î�Ð
Ý)ÞZÎEã¥ÉÚÛNÔLÕ×ÉmØ¢àlØ�ÛZá2þHØ¢ÌZÙ'Ù�ÉmØ¢Û2á�ÉmÙ_Ý'Í)ÉÚýNÌ�Ý'ÉËÔLÛZÙ�Ø¢Í'ÎHÍ)Î�ÖNÍ'Î�Ù)ÎvÛjÝ)Îdáïî�ÉËÝ)Þêé�Ø¢ÛZáeëj�NÍ'Î�Ù)Ö�ÎdßtÝ'ÉËüLÎvàÚí.�Eì/í�ñCM øbáNÎvÛNÔ�Ý)Î�ÙÝ)ÞZÎ;@3ÉÚÍ'ØLßHá�ÎvàËÝ'Ø×ÜæÌNÛ�ßtÝ)ÉÚÔ�Û��ZØ¢ÛZá�ñ�MAø�î�ÉÚÙ¿Ý'ÞNÎHÝ)Í�Ø¢ÛZÙ)Ö²ÔLÙ)ÎùÔ�Ü�Ø�ÕÅØâÝ'Í)ÉËÿHahüLÎ�ßtÝ'Ô�ÍdÐ
ÃK��ä �KïK%���#Z�ðÈP��×�#Z�Ò¥Ô�Û�Ù�Émá�ÎvÍbØIÕ×Ô�á�É�9�ß�ØâÝ)ÉÚÔ�Û�Ô¢Ü�Ý)ÞNÎHÕÆÌZà°Ý'ÉËÌZÙ)ÎvÍbÍ'Î�ßvÎvÉÚü�Î�á5Ù�ÉÚÊ�ÛZØ�àxÕ×Ô�á�Î�àxÉËÛ ñ 6 ÐËõhø�ØLÙ�ÜæÔLàËàÚÔâî=Ù¥Ý)Ô�Ø�ß�ß+Ô�ÌZÛLÝ¿Ý)ÞZÎÕÆÌZà°Ý'ÉËÖZØ¢Ý)Þ2Î��xÎ�ß+Ý'Ù

ñ ñ'ò�ø¥ôôó�õög)÷ y
øVùö ú
÷ y�û g

ú ñ f�g)iúÄü ò�_�ý g
ú�þ ° ñ ÑNÐËõhø

î�ÞNÎ�Í)Î ñ fhg)iú ñ�ò�ø3Í'ÎvÖZÍ)ÎdÙ�Î�ÛLÝ�Ù=Ý'ÞNÎ�Ù�ÉÚÊ�ÛZØ�à�ÜæÍ)ÔLÕ Ý)ÞNÎYÿ Ý'Þ#ÕÆÌZà°Ý'ÉËÖZØ¢Ý)Þ ß+ÔLÕ×Ö²Ô�ÛZÎvÛjÝùÔ�Ü Ý)ÞZÎ���Ý)Þ#Ì�Ù�Î�Í�� û g ú ° ý g ú Ø¢Í'ÎÝ)ÞZÎHÜ�Ø�á�ÉÚÛNÊïß+Ô�Î/ØÅßvÉËÎ�ÛjÝ'Ù�Ø¢Û�á�áNÎvàmØhí�ÙbÔ�Ü�Ý'ÞNÎ;ÿ Ý'Þ2ÕÆÌNàËÝ)ÉÚÖZØâÝ'Þ�ß+Ô�Õ�Ö²Ô�ÛNÎ�ÛjÝ=Ô¢Ü Ý'ÞNÎ��jÝ'Þ2ÌZÙ�Î�Í���Í'Î�Ù)Ö²Î�ßtÝ'ÉËüLÎvàÚí.�NØ�ÛZáÝ)ÞZÎEß�ÞZØ¢ÛNÛZÎvà ÉÚÕ×ÖZÌNàÚÙ)Î�Í'Î�Ù)Ö�ÔLÛZÙ�ÎÅñ;Ò
�_å3ø¿Ô¢Ü�Ý)ÞNÎ��jÝ'Þ2ÌZÙ�Î�Í=ßvØ�Û�ý²Î�Í)Î�ÖNÍ'Î�Ù)ÎvÛjÝ)Îdá�ØLÙ
� g ñ�ò�ø�ô ø ùö ú

÷ y û g
ú ì�í�ñ'ò»_zý g

ú ø ° ø ùö ú
÷ y

�� û g
ú �� � ôöõùÜæÔ�Í�Ø¢àÚà��zM ñ ÑNÐ 6 ø

s=àmÙ)Ô�àÚÎ+Ý5ñ Ñ�ÐÚõdø7ý²Î×ÔLýZÙ)ÎvÍ'ü�Î�á#Ôâü�Î�ÍùØ�ýNàÚÔ�ß�D%Ô¢Übò Ù)í�ÕÆý²Ô�àmÙHî�ÞNÎvÍ'Î×Ý)ÞNÎÅß�ÞZØ�ÛNÛNÎvà
ÉmÙ�Ø�Ù'Ù)ÌNÕ�Î�á�Ù_Ý�ØâÝ)ÉÚÔ�Û�Ø¢Í'í�ñ'Qá�Î�ÛNÔ¢Ý'Î�ÙùÝ)ÞZÎïÙ�í�ÕÆý²Ô�à
ÉÚÛZá�ÎvÿZø)l�ÜæÔ�Í�ÛNÔ�Ý'ØâÝ'ÉËÔLÛZØ¢à
Ù)ÉËÕ�ÖNàÚÉmß+ÉËÝ_í.� î¿Î�ÌZÙ)ÎY­ g ÜæÔLÍHÝ)ÞNÎÅÍ'Î�ßvÎvÉÚü�Î�áWÙ�í�ÕIý�ÔLà
ÎvÛNÎ�Í)ÊLí�Ô¢ÜÝ)ÞZÎ��jÝ'Þ�ÌZÙ)ÎvÍ�� Ø�ÛZá	� g�
 ÜæÔ�ÍÆÝ)ÞNÎ$QxÝ)Þ�ýNÉËÝ�Ô¢Ü�Ý)ÞZÎ��jÝ'Þ�ÌZÙ)ÎvÍdÐ#ã¿àËÔ�ß�D��
Ù�í�ÕÆý²Ô�à���ÜæÍ'Ø�Õ�Î.�
Ø¢ÛZá§ß�ÞNÉËÖ§ÛNÔ¢Ý�ØâÝ)ÉÚÔ�Û�ÙÉÚÛ Øê��[]Bt¶:4�ã`Bt�_å Ù�í�Ù�Ý)Î�Õ Ø¢Í'ÎÅÙ�ÌZÕ×ÕÅØ�Í)Éh<vÎdá#ÉÚÛ�È�ÉÚÊZÐ�Ñ�ÐÚõ.�lî�ÞNÎ�Í)Î�ÉËÝEÉÚÙÆØ¢àmÙ�Ô�Ù)ÞNÔâî�Û#Ý'ÞZØâÝEÕIÌNàËÝ)ÉÚÖNàËÎïØLßvßvÎ�Ù'Ù
?LÑ



ÉÚÛLÝ'ÎvÍ)ÜæÎvÍ'ÎvÛZßvÎ3ÔLÛNàËíÅØ>�²ÎdßtÝ'ÙbßvÎvÍ)Ý'Ø¢ÉÚÛïÖNÌZàÚÙ)Î�Ù¿Ô¢Ü Ý'ÞNÎHá�Î�Ù)ÉËÍ'Î�á5ÌZÙ)ÎvÍdÐ�û3Ô¢Ý)Î7Ý)Þ�ØâÝ¿Ý)ÞNÎùÉËÛjÝ'ÎvÍ)ÜæÎvÍ'ÉËÛNÊIÌZÙ)ÎvÍ
� Ù¥ÖNÌNàmÙ�ÎdÙ¥áNÔÛNÔ�Ý¥ÛNÎ�Î�á�Ý'ÔÆý²Î7ß�ÞNÉÚÖ5Ø¢àÚÉÚÊ�ÛNÎdáÅî�É°Ý'ÞÅÝ)ÞZÎùá�ÎdÙ�ÉÚÍ'Î�á�ÌZÙ)ÎvÍ
� Ù�ÖNÌNàmÙ�ÎdÙ/��Ø�ÛZá×Ý)ÞNÎHß�ÞZØ�ÛNÛNÎvàmÙ3ñ�ý g ú Ø¢ÛZá û g ú ø Ô¢Ü Ø�àËà²ÌZÙ)ÎvÍ�ÙØ¢Í'Î�Ø�Ù'Ù�ÌZÕ×Îdá�ßvÔ�ÛZÙ�Ý'Ø�ÛjÝbØ�ÛZá�ÉËÛZáNÎvÖ²ÎvÛZá�Î�ÛjÝ3ØâÝ=Î�ØLß�Þ�ýZàËÔ�ß�DxÐ
s�Ü Ý'ÎvÍ¥Ý)ÞNÎùÕÅØâÝ�ß�ÞNÎ�á89Zà°Ý'ÎvÍ��jÝ)ÞNÎHß+ÔLÛLÝ'ÉËÛ�ÌNÔLÌZÙ�Ù)ÉÚÊ�ÛZØ�à�ÉÚÛ#ñ ÑNÐËõhø�ß�Ø¢Ûïý²ÎHÙ)Ø�Õ×ÖZàËÎdáïØâÝbÙ�í�ÕÆý²Ô�à�B�Ù�ÖZØLß+Îdá���ÜæÍ�Ø¢Õ�Î/BÙ)ÖZØ�ßvÎ�á��lØ�ÛZáWß�ÞZÉËÖ�B�Ù)ÖZØ�ßvÎ�á%Í�ØâÝ'Î�Ù�ñ�áNÎ+Ý)Î�Í)Õ�ÉÚÛNÎ�á�ý�í2Ý)ÞZÎïÙ)Ø�Õ×ÖZàËÉÚÛNÊ�Í'Ø¢Ý)Î���ÉËÛ È�ÉËÊ�Ð ÏZÐÚõ.� î�ÞNÎ�Í)ÎÅß�ÞZØ�ÛNÛNÎ�à�ÎdÙ_Ý'É¹BÕÅØâÝ'ÉËÔLÛ�Ø�ÛZá�Ù)í�ÕÆý²Ô�àlá�ÎvÝ)ÎdßtÝ)ÉÚÔ�Û�Ø�Í)ÎHØ�ß�ÞNÉÚÎvüLÎ�á5ÉËÛ��Aú�ÉËÊLÛZØ¢àKI�Í)Ô�ßvÎ�Ù'Ù�ÉÚÛNÊ��jýNàÚÔ�ß�D�ø+Ð¥Ò¥Ô�ÛZÙ)Émá�ÎvÍbÉÚÛNÉ°Ý'ÉÚØ�àËàÚí�Ø���3)è���ê��é�çNèLç�ê��5évè��:ç -Úê��IÙ)ÉËÊLÛZØ¢àlÔâüLÎvÍ=ò Ù)í�ÕÆý²Ô�àmÙ/�Zî�ÞNÎvÍ'Î�Ý)ÞZÎIß+ÔLÍ)Í'ÎvàmØâÝ'Ô�Í�ß+ÔLÛZÙ)ÉÚÙ�Ý'Ù3Ô¢Ü
ÌNÛNÉËÝCB;ÎvÛNÎ�Í)ÊLí5ÖNÌZàÚÙ)Î�Ù3Õ�Ø¢Ý'ß�ÞNÎdáÝ)Ô�Ý)ÞZÎ×Í'Î�ßvÎvÉÚü�Îdá%ÖNÌNàmÙ)Î×Ù)ÞZØ¢Ö²Î�Ð	s3Ù'Ù�ÌNÕ�ÉÚÛNÊ�Ý)ÞNÎÅá�ÎdÙ�ÉÚÍ'Î�á�ÌZÙ)ÎvÍHÉmÙùÝ)ÞNÎ	9ZÍ�Ù_Ý�ÌZÙ)ÎvÍHî�ÉËÝ)ÞNÔLÌ�ÝHàËÔjÙ)ÙùÔ¢Ü¥Ê�ÎvÛZÎvÍ�Ø¢àÚÉ°Ý_ín�î¿ÎùÞ�Øhü�Î

� f
ú
ió ô � f

ú
i Ò ó ��� ó ° ñ ÑNÐ Njø

î�ÞNÎ�Í)Î�� f
ú
ió ÉÚÙ¿Ø¢Û�ò	�`7×ò ÕÅØ¢Ý)Í'É°ÿ�Ô¢Ü�ñæÜæÍ'Ø�Õ×Î/B;Ù)ÖZØLß+Î�á�ø ÕÅØâÝ'ß�ÞZÎ�áY9ZàËÝ)Î�Í�ÔLÌ�Ý)ÖNÌNÝ'ÙHñæÕÅØâÝ�ß�ÞNÎ�áÅÝ)ÔIáNÎ�Ù)ÉËÍ'Î�á�ÌZÙ)ÎvÍ
� ÙÙ)ÉËÊLÛZØ¢à ø¿Ô¢Ü�Ý)ÞNÎ;ÿæÝ)Þ�Ý'Ø�ÖK� � ó ÉmÙ=Ø¢Û�òe�:7�ò ÛNÔLÉÚÙ)ÎHÕ�Ø¢Ý)Í'É°ÿ�î�É°Ý'Þ�Î�ØLß�Þ�Î�àËÎ�Õ×Î�ÛjÝ3á�ÉÚÙ�Ý)Í'ÉÚýNÌ�Ý)Îdá2î�É°Ý'Þ8ë ñ�÷ ° ó �� ø)�Ò ó ÉmÙÆØ�ò�!c7Wò�áNØ¢Ý'Ø2ÕÅØâÝ'Í)ÉËÿWÔ�ÜbýZÉ°Ý�Ù�� g"
 ��Ø�ÛZá � f

ú
i ÉÚÙIØ¢Û�ò � 72ò�!%ÕÅØ¢Ý)Í'É°ÿ�î�ÞNÎvÍ'ÎÅÝ)ÞZÎïÎvàÚÎvÕ�ÎvÛjÝ�Ù���# gß�ÞZØ�Í'ØLßtÝ)Î�Í)Éh<vÎdÙ�Ý'ÞNÎÅß+Ô�Í'Í'ÎvàmØâÝ)ÉÚÔ�Û#Ô¢Ü�ÉÚÛjÝ)ÎvÍ)ÜæÎvÍ'ÉÚÛNÊ�Ì�Ù�Î�Í'Ùùî�ÉËÝ)ÞWÝ)ÞNÎ~ÿ Ý'Þ%Ý�Ø¢Ö�Ô¢Ü�ÌZÙ)ÎvÍHÔ�Ü¥ÉÚÛLÝ'ÎvÍ'Î�Ù�Ý�Ð;4 ÉËÝ)Þ�á�ÎdÙ�ÉÚÍ'Î�áÌZÙ)ÎvÍ�ý²ÎvÉÚÛNÊ�Ý)ÞZÎ\9ZÍ'Ù�Ý�ÌZÙ)ÎvÍ���î¥ÎHÞZØhüLÎ$��# y ô&% ')(ó+* û y

ú �ZØ¢ÛZá ñæÜæÔ�Í,�.-ôöõhø
��# g ô0/12 13

÷ �54�Ý'Þ�ÖZÌNàÚÙ)Î�ÛNÔLÛ�B;ßvÔ�Í'Í)ÌZÖ�Ý)Îdá% ' ùó *76� g 6û g�8Âg # �54�Ý'Þ�ÖZÌNàÚÙ)ÎEß+ÔLÍ)Í'ÌNÖ�Ý'Î�á�ý�íïÌZÙ)ÎvÍ,� ñ ÑNÐ Ï�ø
î�ÞNÎ�Í)Î 8 g # Émá�Î�ÛLÝ'É¹9�Î�Ù Ý'ÞNÎ=ß+ÔLÍ)Í'ÎvàmØâÝ'ÉËÔLÛEÔ¢Ü²Ý)ÞNÎ94�Ý'ÞIÖNÌZàÚÙ)Î�Ô¢Ü�Ý)ÞNÎ=á�ÎdÙ�ÉÚÍ'Î�áIÌZÙ�Î�Í:� Ù�Ý)Î�Õ�ÖNàÚØ¢Ý)În�LØ¢Û�áEÝ'ÞNÎ,�jÝ)Þ�ÌZÙ)ÎvÍ
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²nm6÷



0 1 2 3 4 5 6 7 8 9

10
−2

SNR (dB)

B
E

R

WCD1
Beta(0.5,0.5)

0 1 2 3 4 5 6 7 8 9

10
−2

SNR (dB)

B
E

R
WCD2
Beta(1,1)

0 1 2 3 4 5 6 7 8 9

10
−2

SNR (dB)

B
E

R

WCD3
Beta(2,2)

¦h�����~���,vm��²�hßµ1Ùq¶s©º����¬.�6��¨��6��ª$���8¬1µ1xqù y ¬.���c�m�Ío(������� ®1ÊI��®�®������m�+�I®����[F~�m®��������­���wÛ��8GjúPª:«��6�~�~��§ é#� � æ�K� æ ÷ } � ����î ö2ÿÓæ ²Tì��
�:�8�~���6� µÓ�$®:�/�m�+�I®����[F~�m®������Ï»£��®�« é ��î�ô8ì æ é ÷ } �mî�÷ } ��ìj·E����§G����®�«~�"»Ó�6�:�I®2©B����¬.����¨,�8�Bª$�"ª��6¨�©��8�����¤®�� �6®�«~���µÓ�$®:�"�m�+�I®����[F~�m®���������øº�����Bª$�Ñ��®j���¯����¨{F~§G����®��¸®�«~���ÆäÓÔû»£�	®�«/®�«~�2©º���6Õm����®¿®�«~�����~�6�����8¬�®�«~���~�G��®����eF��m®��G�6�³�µÓ�6�~�B�m����Gj�6�������+�8�mÜ%§G��Õ��1�~�G��®����eF��m®��G�6�¸«B�6��®�«~�(FB�¯�I®Ó©B����¬.����¨,�8�Bª$�6ø1FB�¯ª��6�����¿�6�M¨�����®������~���¸���,®�«~��©�����þ �G�6�B�����ª�®������³øh©B����¬.����¨,�8�Bª$�¸�m���6�:�6�~�8®��G�6��¬.�6�Ñ��¨,�8§G§ØÊI�	®�®����2þ��8§G�~�¯�c�G�Ñ�~����§��G�6�[F~§G�6��E1����«�®��~�����c�6¬Ó®�«~�¸»Ó�6�:�I®Ñª��6���Fº�6�~���¹�G��ª$���������¯�q¬.����¨P®�«~�j¬.����¨����1®���®�«~�c§+��®�®������
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\U]_^S`Ha�b �Hc h Ô	]eodbeaFbef�®¿®Fa�g*fih�j�be]�þSbkaÓ®I·'lmbnhZoqpSa�¸I¶1ÜsrÛ�Éµth(]u^vfmg*wu]_fH^mx�g�ì�ù#yFpSaFbnzEÜ{a�b�oqbeaFbefij�b�ø�FBìÛE|a�g*fihF}~]�yFyFbezmÜa�b�oqbka�bkfmj�b6øSg*fiz�j�ìÒÙ�fHbka�^6·DzJbkyFbnj�yF]upvf c �0b�gvh�h(`i}�b�y��ig3y ê ÿ ]uh9pvfIyF�HbZpSa�zJbea�p*o.j��H]_l~zJ`Ha�g3y�]_pSf c Û�w�h(pBøS� Þ Ð k é.ê ì�igSh�yFp�Fdb
beh(yF]u}~g*yFbnz�]uf�lHa�gSj�y�]ujkb c
yFp�]_fmj�a�begvhFb�y��HbÐÙ9`ijkw_]�zJbegvf�zJ]�h�y�g*fijkb�Fdb�yI»�bkbef�yF�ib�h�·'}{Fdpvw�hDoqpSaI]u}~lHaFp�þ']ufH^,y��Hb�ldbkaFoqpva�}�g*fijkb�p*ojùm¶�pSaE£¶��_�v��� c Ý	f~yF�Hb�pvyF�Hbea9�igvfizØø#]�y�]�h@Fdb�yFyFbea9oqpva-E£¶�g*fiz,ÙqÔ�y�p�Fmb	pvf�yF�Hb	pva�zJbka@pvo.}~g8ýJ]_}I`H}�b�ýHj�beh�h9zJbewugT·yFpI}~]_fH]u}~]ejeb	}I`Hw_yF]ulig3y���b?o=bej�y�h c Ý	fmÜ{pBo¹ÕSb�·']ufH^ é ÝcÝQ��ì$ø6»Z�HbeaFb  #" ã�$ L%M�% A 1 ÷~îe� 2 g*fmzv� " ã�$ LUM(% æ ÷�GH+BøSjkgvfFdb�`ihFbez�»Z]_yF��gvw_wiyF�Hb�yF�Ha�bkb�h�j��Hbe}�bnh�ø�»Z�H]�j���aFbn�S`i]_a�beh@bnh�y�]_}�g*yF]upvf~p*o�gQy��HaFbnh(�ipvw�zØø#gvfiz~lHa�gvj�yF]�jkg*wHyF�Ha�behF�Hpvw�zbeh(yF]u}�g3y�]_pSf�yFbnj��HfH]��#`Hbeh¿»Z]_wuw�Fdb�zJ]�h�j�`ih�h(bnz,]uf�y��HbI`ildjkpv}~]_fi^�hFbej�yF]upvfih c µW]�Ü�pvaFyF�HpS^vpvfmg*w�}~pJzJ`Hw�g3y�]_pSfih	yF�ig*yg*a�bDj�pS}{FH]ufig*yF]upvfih�pvo@CzÜsg*a�·��ØÛ	��g*fiz,CzÜsg*a�·����W��g*a�b�gvwuhFp�ldpSh�h(][FHwub�oqpva­ù~¶�g*fiz�E£¶ c ¸sf�yF�Hb�hFbe�#`Hbew�ø»�b�jkpvfihF]�zJbkaZpSfHw�·�yF�Hb�FH]ufigva�·�}~pJzJ`Hw�g3y�]_pSf�h�j��Hbe}�bnh1»Z�Hbkf,jeg*a�a�·']ufH^IpS`Jy�yF�Hb
ldbkaFoqpva�}�g*fijkb
g*figvw�·JhF]uh c
� £�¤K£�¤ ¥�¦EÀB¦¬­aÊË¦�Ävÿ�ª;¨gµ�ÃºÃ!¶³ÄLÃ:ª=±C°�½(ª;·ÆÇjÄLÃ³À1¦¬«n«�­#ªhÃÔ	]Ío=bka�bkf#y�g*lHlHa�pSgSj��HbehDoqpva�j�pSw_wubej�yF]ufH^�yF�Hb�bkfibka�^6·�g*a�b�ldpSh�h(][FHwub ��q$w?s�r3q�hFgv}�liw_]ufH^�yF�Hb�h(]u^vfmg*w�]_f é �ic �Tìpva é �Hc m�ì c ùJgv}�liw_]ufH^�jeg*f�FmbDgSj��H]ub�þvbnz�g3o¡yFbea�j�pSaFa�bkw�g3y�]_fi^�g~wupJjkg*wuwG·�^vbefHbka�g3y�bez�yFbe}�liwug*yFb�»Z]_yF��yF�ibDaFbnj�be]�þSbez
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hF]_^Sfig*w�oqpvaVùJ£ é \U]_^ c-�ic hvg�ì$ø�g*o¡yFbea�g�zJbewug¥¤ Üsg*fizmÜ�jkpva�aFbewug*yFb�lHaFpJjkbeh�h é þ']�g�zJbkw�g¥¤Ew_]ufHbeh�]_f!g*figvw_pS^ ìIoqpva�EZ£é \U]u^ c@�ic h+FBì�ø�g*fizEg3o¡y�bka�g0hF�#`igvaFb�w�g¥¦§zJb�þ#]�j�b�oqpSa�ÙqÔ é \U]u^ c@�ic hvj�ì c ¸sfEpva�zJbka�yFp0oqpSaF}I`Hwug*yFb�yF�ib�befHbka�^v¤jkgvlJyF`iaFb�gvfiz�j�pSaFa�behFldpvfizJ]ufH^,zJbnj�]�h(]upvf�h(y�g*yF]�h�y�]ujeh�ø�j�pSfih(]�zJbea
yF�Hb�aFbnj�be]�þSbez0¦�gTþSb�oqpSaF}�h�]uf é �Hc �¯ìDg*fiz é �Hc m�ì�øg*fmz�gShFhF`H}~b�y��ig3y�y��Hb~aFbnj�bk]Gþvbea	]�h
gvjej�`Ha�g3y�bkwu¤,h(¤'fij��Ha�pvfi]ejebez,y�p�yF�Hb~wubegvzH]_fH^�bezH^vb�p*o�y��Hb~aFbnj�be]�þSbez�hF]u^vfigvw¦Z]_yF�H]uf�g�yF]u}�]ufH^�g*}�FH]_^S`H]_y�¤�zJbkyFbeaF}~]ufHbezÎF#¤�y��Hb�h�g*}~lHwu]ufH^�a�g3yFb c ¸sf�p*yF�ibkaQ¦WpSa�zHh�ømyF�Hb�E�Ý�Û7]uh�gvh�hF`H}~bezyFp�FdbQbnh�y�]_}�g*yFbez�ldbkaFoqbej�y�w_¤�¦Z]�y��H]_f�yF�ib�h�g*}~lHwu]ufH^I^Sa�gvf'`HwugvaF]_y�¤6øS] c b cD¨© Þ«ª � æ­¬¥® ` _�¯Þ M�° ê ÿ øJ¦Z�Hbka�b ê ÿ zJbefHp*y�beh�yF�ibh�g*}~lHwu]_fH^DyF]u}�b c \HpSaWg*wuwdaFbnj�bk]Gþvbea9y�¤'ldbeh�øvy��Hb	befHbka�^v¤I]uh�j�pSw_wubej�yFbnz�¦Z]�y��H]uf�g*f�]_f#yFbe^va�g3y�]_pSf�¦Z]ufizJp3¦�pvo�w_befH^*y��� ä_± Þ æËö äu± Þ ê ÿ øJ¦Z�H]�j���]�hZhF}~gvw_wubka�y��ig*f�yF�Hb
}�g8ý']u}�`i}�b$ýHj�bnhFhZzHbkw�g¥¤�p*o�y��HbDj��igvfHfHbkw�² c E��Hbef³øJy��HbDzJbejk]uhF]upvfh(y�g3y�]uh(yF]�jkh�oqpSa�yF�Hb�y��Ha�bkb�yFa�g*fmhFjkbk]GþvbkaWy�¤'lmbnh�jkgvf�Fdb
pBFHy�g*]ufHbnz�gSh�oqpvwuw_p3¦�h c
� £�¤K£�¤K£ Þ ìK±�ÃBÄ�¦0·8¥�¦EÁ�¦ Ä�¦¬ª�À1¦

\HpSa�yF�Hb
jegvhFbQpvo�ùH£cøig~hFgv}~lHw_b�Ü�hFligSj�bez�j�pSaFa�bkw�g3y�pvaWyFbk}~lHw�g3y�bDjkgvf�FdbDzJb?�mfHbez�gvh
� Þ Ð k éeê ì æ Y�³ Ýh× ] L M ç ×Ñã Ò ³ L M LU´�µC` ç ×Ñ ä Ò.¶ í�ã?¹ ä è & êU· + � - · /�ã ��¸@·0¹>ê ÿ ) î é �ic �Eì

¦Z�HbeaFb�º�]�hDy��Hb�hF¤'}{Fdpvw�]ufizJb�ý c E��Hb�h�g*}~lHwubehIg3o¡y�bka~j�pva�a�bkw�g3yF]ufH^�yF�ib�a�bej�be]�þSbez�hF]_^Sfig*wW]_f é �Hc �¯ì
¦Z]�y���yF�ibg+Fdp�þvb	yFbe}~lHwug*yFbDgvaFb�^v]Gþvbef�F'¤
» Y ÿs¼ ]³ æ¼� Yu³ Ý�× ] L%Ms½*¾ ÝZ¿® ` _�¯³ L M ½ ¾ ÝZ¿® ` _�¯ Ï é.ê ìF� Þ Ð k & ê ) í ê î é �ic À ì

a�behFlmbnj�yF]Gþvbew_¤�øJ¦Z�Hbka�bî¹ ä ]uh�y��HbDj�pS}{FH]ufH]ufH^�j�p'b?��jk]_befSyZoqpSa�yF�Hb ¹ y���lH`Hw�h(b
¦Z]_yF�H]uf�yF�Hb�y�bk}~lHw�g3y�bD¦Z]_fmzJp3¦ c ¸sfyF�i]uhQj��ig*lHyFbka¯ød¦Wb�jkpvfihF]�zJbka�yF�Ha�bkb�zH]Ío=bka�bkf#yQjkpv}�FH]_fi]_fH^�hFj��Hbe}~behZoqpSa	]u}~lHwubk}~bkf#yF]ufH^�g�£�g8ÕSbDa�bej�be]�þSbka c \HpSa��£�ä;g*fiz¹Ù7G�ä¿øJ¦�b
�igTþvb
¹ ä æ ÁÂÂÃ ÂÂÄ ò<�Åä î ]_o���££äsø

Á ç ã�Æ9ÇÈ ´ î ]_oÒÙ-G�ä ø é �ic É ì
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\U]_^S`Ha�b �ic m;ØWpS}�lmg*a�]uhFpvf
pvom}~begvf�gvfiz�þ3g*a�]�g*fijkbWh(y�g3y�]uh(yF]�jkh�pvoHyF�ib�h�g*}~lHwubezIa�bej�be]�þSbezDhF]u^vfigvw#]ufIyF�Hb�lHa�behFbkfijkbg*fmzDg+FihFbkfmj�b�pvoih(]u^vfmg*w#bkfHbeaF^S¤	¦Z]_yF�H]ufIg	j�bea(y�g*]ufDhFgv}�liw_]ufH^�]uf#yFbea�þ3g*w{x�g#Ù�ù#y�pva�bez'Ú�aFbkoqbka�bkfijkb�ÛqldbkaFoqbej�y|y�bk}~lHw�g3y�bg*fmz�j��igvfHfHbew�beh(yF]u}�g3yFbnh�Ù$ø�FmÙ¿E|a�gvfih(}~]_y(y�bez'Ú�aFbkoqbka�bkfijkb�Û«fHpv]�hF¤�yFbe}~lHwug*yFb¥Ù�øigvfiz�jnÙ�Ü9fHbeaF^S¤�zJb�y�bej�yF]upvf c
Ü7GDØÝpSfHw_¤Ea�be�#`H]uaFbnh�yF�ib�lH�igSh(bnhFÞ�g*fiz�]�h�y��'`ih�}~pva�b�lHa�gvj�yF]�jkgvwZyF�igvf�yF�ib���£�Ø c�ß f�yF�Hb�p*yF�ibka��mg*fizØøoqpva�hFbkwubej�y�]�þSbIjkpv}{Fi]_fH]ufH^0Û�ùiØ�Ù$ø.pvfHwu¤�yF�Hb~h�y�aFpSfH^vbnh�y	}�`Hw_yF]ulig3y��0jkpv}~ldpvfHbefSyQ]uhQ`ihFbez,oqpva�zJb�y�bej�y�]_pSf³ø.¦Z�H]�j��j�pSfihF]uzJbea�gBFHwu¤0zJbnj�a�begSh(bnh�yF�Hb�a�bej�be]�þSbka�jkpv}~lHwub$ýJ]_y�¤�oqpSa�g�h(`iFdpvlHyF]u}~gvw�lmbea(oqpSaF}�g*fmj�b c E��Hb�}�g3y��Hbk}�g*yF]�jkg*wa�bklHa�behFbkf#y�g*yF]upvf�oqpva�ùiØ;j�p'b?��jk]_befSy�hZjkgvf�FdbDzJb?�mfHbez�gvh

¹ ä�à ÁÂÂÃ ÂÂÄ ò<@Åäuá�â ]�o ¹ Ç à g*a�^v}�g�ýä ãã ò< ä ãã ø÷ â p*y��Hbka�¦Z]uhFb c Û �ic ¢vÙ
E��Hb�zJbejk]uhF]upvf�h(y�g*yF]�h�y�]ujQ]uf�Û �HcäÀ Ù�zJbkldbkfmzHh�pvf�yF�Hb
jkgvlJyF`iaFbnz�bkfibka�^v¤~`HfizJbea�g�lmg*aFyF]�j�`Hw�g*a�hFgv}~lHw_]ufH^�a�g*yFb�ø]ufSy�bk^Sa�g*yF]upvf�]uf#yFbea�þ3g*w>øWgvfizEj��ig*fHfibkwZa�beg*wu][jeg3y�]_pSf c í�b�yFyF]ufH^�å ÿs¼ yFp�zJbefHp*y�b�yF�Hb,jkgvlJyF`iaFbnz�befHbka�^v¤ oqpSa"ùJ£a�bej�be]�þSbka9¦Z�ibkf�gIh(]u^vfigvwi]�h9lHa�behFbkf#y�g*fiz~`ihF]ufH^Ig
lmg*aFyF]�j�`Hw�g*a�j�pv}�FH]ufH]_fi^�hFj��ibk}~b6øSyF�Hb�zJbnj�]�h(]upvf�h(y�g*yF]�h�y�]ujeh9oqpSaæ�ç����;�7	3���$��"
�
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y�¦�p~zH]Ío=bka�bkf#y�hF¤#}�FmpSw.�'¤#ldp*y��HbehF]�hZg*a�bQgSh�oqpvwuw_p3¦�h
» Y ÿs¼ ]³ ð

ÁÂÂÃ ÂÂÄ ? Snå ÿs¼ â�ñ ² f â hF]u^vfigvw�ø
? S¯÷ âFñ ² f â fip~hF]u^vfigvw c Û �ic � Ù

� £�¤K£�¤K£�¤ òWó ¨iª;«�§Å­#±C±n¦¬·H¥�¦'ô5¦ ó ¦0ªUõB¦
\HpSaÛEZ£cø'yF�ibDhFgv}�liw_bnhZg3o¡yFbea�j�pSaFa�bkw�g3y�]_fi^�Û �ic m#ÙW¦Z]�y���yF�Hb
zJbewug¥¤SbezVþvbka�hF]_pSf�p*o�]_y�hFbkw_oU]�h�oqpva�}�`Hw�g3y�bez�gvh

» Y Þ ¼ ]³ à Yu³ Ý|ö ] L M�÷ öÑø Ò ³ L M � ø ½*¾ Ý ¸ \ ½¥ù Ý ½¥´�µn` ÝZ¿® ` _�¯ø ½*¾ Ý ¸ \ ½ ù ÝZ¿® ` _�¯ òÏ Ûqú(Ù òÏ Ûqú · 4�Ù(ûvú â Û �Hc ïSÙ
¦Z�H]�j��,gvh�h(`H}~bnh�gvjej�`Ha�g3y�b�zHbkw�g¥¤�wu]_fHbnh c ¸�y�]�h�g*w�hFp�lmp#hFhF]eFiw_b�y�p�j�wubeg*f�y��HbDa�b�oqbka�bkfmj�b
lH`Hw�hFb
bk}~lHwup3¤vbez�]uf�EZ£oqpva�g�Fdb�yFyFbka�lmbea(oqpSaF}�g*fmj�b�� h É he� c¸�oZ¦Wb�zHbkfHpvyFb�å Þ ¼ yFptFdb�yF�Hb�jkg*lHyF`Ha�bez befHbka�^v¤�`mh(]ufH^�gtEZ£üa�bejkbk]Gþvbka¯ø.y��Hb�h(y�g3y�]uh(yF]�jkh�p*o�yF�Hb�zJbejk]uhF]upvfþ3g*a�]ugBFHwub�jeg*f�Fmb�oqpSaF}I`Hw�g3yFbnz�gSh

» Y Þ ¼ ]³ ð
ÁÂÂÃ ÂÂÄ ? Snå Þ ¼ â�ýþñ=ÿ�� h*å Þ ¼ ñ ² f â hF]u^vfigvw�ø
? S¯÷ â�ýþñ=ÿ�� å Þ ¼ ñ ² f â fip�h(]u^vfigvw c Û �Hc ��÷#Ù

¸�y�]�h�g*w�hFp�lmp#hFhF]eFiw_b�y�p�pvlJy�]_}�g*wuwu¤�jkpv}{Fi]_fHb�y��Hb�h�g*}~lHwubehZpvo�g�EZ£þa�bejkbk]Gþvbea�oqpva�befH�ig*fmj�bez�ldbkaFoqpva�}�g*fijkb6øigShzJ]�hFjk`ih�h(bnz�]uf�� h É m¥�uÚ�� h ÉSÉ � c
� £�¤K£�¤K£�� � ª;¦ ó�� �¾É�¦1±�¦'õ+±n­�Ã:ª

\U]_fmg*wuw_¤�ø'yF�HbDh�g*}~lHwubjþ¥gvw_`ibeh�oqpSa�Ü	��g3yZy��Hb
pv`HyFlH`Jy�pvo�y��HbDhF�#`igvaFbkÚ{w�g¥¦;zJb�þ']ujkb�gvaFb�^S]�þSbkf�F'¤
» Y l�
 ]³ à Yu³ Ý|ö ] L M�÷ öÑø Ò ³ L M � ø ½*¾ Ý ¸ \ ½3ù Ý ½¥´�µn` ÝZ¿® ` _�¯ø ½3¾ Ý ¸ \ ½ ù ÝZ¿® ` _{¯ � Ï Û«ú(Ù � ² ûSú�
 Û �Hc �v�¥Ù

��]_yF�,å l�
 Fmbe]_fH^~y��HbDjkgvlJyF`iaFbnz�befHbka�^v¤~oqpSa�Ü	�þa�bejkbk]Gþvbka¯ø#yF�HbDzHbej�]�hF]_pSf�h(y�g*yF]�h�y�]ujehZg*a�b
» Y l�
 ]³ ð

ÁÂÂÃ ÂÂÄ ? S ýþñ ² � å l�
 â h ýþñ=ÿ�� �Så l�
 ñ ² f â hF]_^Sfig*w�ø
? S ýþñ ² â h ýþñ=ÿ f â fHp�hF]_^Sfig*w c Û �Hc ��hSÙ

� ^#g*]uf��HhF]_}~]uwugva�yFpvEZ£tjkgvhFb��Hg�¦�bk]u^v�#yFbnz�Ü���a�bej�be]��Sbka�¤']_bewuzih¿Fmbky(yFbea�ldbkaFoqpva�}~gvfij�b
gSh�zH]uh�j�`ih�hFbez�]_f � h É ¢n� c
�C���
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\U]_^S`Ha�b �ic � £Zbejkbk]��vbnz©u=s�r�|�x�y.�ep�q��~lH`Hw�hFb�h(�igvlmb��|gvfiz�y��Hb�h�g*}~lHwubez0pv`Jy�lH`Jy�hDj�pSaFa�behFlmpSfizJ]ufH^�y�p��J£���Ü����g*fmz��Z£�oqpvaDzH]Ío=bka�bkf#y
yF]u}~]_fi^�pBo=hFb�y�h�Û��efih�lH`Hw�hFb�]�hDh�g*}~lHwubez0g3y ��� ò�j��Ug*fiz�bkfHbeaF^S¤�]�h
j�pvwuwubej�y�bez�¦Z]�y��H]uf�kfmh�¦Z]ufizJp3¦�hWg*fiz�zJ]Ío=bka�bkf#y�p+o.h(bky�h�Ù c ���Hb	Ü��þg*fiz��Z£Ìpv`Jy�lH`Jy�h�¦Z]uw_w.h�jkgvw_b�¦Z]_yF��å��'¦Z�H]uw_b �J£ÌpS`JyFlH`Hy�¦Z]uw_wh�jkg*wub�¦Z]�y���! å�oqpSa�zJ]Ío=bka�bkf#y�å � 5#" ¶ c
���HbQh�y�g3yF]�h(yF]�jkh9pvo.yF�Hb�zJbnj�]�h(]upvf��3g*a�]�g%$Hwubeh�]_f�y��HbQlHaFbnh(befij�b	g*fiz�g�$ihFbkfijkb�p*o�g
`mh(bkoq`Hw.h(]u^vfigvwHoqpSa��J£��&�Z£��g*fmz�Ü���g*a�b
zJbklH]�j�y�bez�]uf�\U]u^ ci�ic m c

� £�� òWó ¨i·U¦B° Ã('7«�)�¦0±+*{¦¬¦¬ª8É�­,'2¦ ó ¦¬ª=± òWó ¨gª;«nõB¦¬­aÊË¦ ó «�¨iª;·.-0/U¨iªUª;¦¬µ�1�¨ ó ¨i§Å¦0±�¦ ó2� «n±n­$§Å¨�±�­�ÃËª
� £���£,3 � ªU¦ ó�� �4-�¨�²U±65 ó ¦�-0/;¨ ó ¨HõB±n¦ ó ­#«n±n­OõB«�ÊK« £ ��Ã:­$«n¦ � '2¦'õ+±n«���Hbef�lmbea(oqbnj�y�h(¤'fij��Ha�pvfi]ejng3yF]upvf�]�h�gShFhF`H}~bez�Û«lmp#hFhF]�$iw_bI¦Z]�y���7�¤J�#`H]�h�yQa�g*yFb�h�g*}~lHwu]_fi^#Ù#�=g*fmz�¦Z]�y���lmbea(Úoqbej�y
lH`Hw�h(b�hF�ig*ldb�g*fiz�j��ig*fHfibkw�beh(yF]u}�g3yFbnh8��yF�Hb�jkgvlJyF`iaFbnz�bkfibka�^v]ubeh�å:9 ¼ ��å Þ ¼ �|g*fiz0å l�
 ¦Z]uwuw;$mb~]�zJbkf#yF]�jkgvw cò�p3¦�b8�Sbka<��¦Z�HbkfÌwup3¦�Ú�a�g*yFb�h�g*}~lHwubeh�gvaFb�j�pvfmh(]�zJbka�bez���yF�Hb�bkfHbeaF^S¤Ejeg*lJy�`HaFb�j��ig*a�gvj�yFbka�]�h�y�]ujeh~p*o
yF�ib�yF�iaFbebyFa�g*fmhFjkbk]��vbka�y�¤'ldbeh�¦Z]uw_w:$mb�hF]_^SfH]e�mjkgvfSy�w_¤ÊzJ]Ío=bka�bkf#y c ¸sf�lig*aFyF]�j�`Hw�g*a<�Wgvf'¤�h(}�gvw_w�y�]_}~]ufH^�}~]uhF}�g3y�j��Hbeh~¦Z]uw_w¤']_bewuz�hF]_^SfH]Í�djkg*f#y�j�pSaFa�bkw�g3y�]_pSf�wupSh�h(bnh�oqpSa=�J£þzJ`HbQyFp~b?>'y�aFbe}�bew_¤�h(�HpSa(y�lH`Hw�hFb�zH`Ha�g*yF]upvfih6�J¦Z�H]uw_b��Z£tg*fiz�Ü	�g*a�b�}~pSaFbIaFp�$H`ih(yQg*^#g*]ufih(y�yF]u}~]_fi^�}~]�h(}�g3y�j��Hbeh c ���H]uw_b�lH`Hw�h(bkÚ�hF�igvlmbIbeh(yF]u}~g*yF]upvf0g*fiz�hF¤'fij��Ha�pvfH][jeg*yF]upvf�y�p
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\U]_^S`Ha�b �HcäÀ ���	\�hWp*o|jeg*lJy�`Ha�bez�befHbka�^v]ubeh9oqpva@�J£��&�Z£��'g*fiz�Ü��t]_f,Ø������'g*fiz�oqpva�úA9 à �kfih6� ��¸ à �efih6�#gvfiz� ä_± Þ à ���*fmh c ��£�Ø�]�hZ`ihFbez�oqpva:�H£ c
]ufizJ]��#]�zJ`igvw|}I`Hw_yF]ulig3y���j�pS}~lmpSfHbkf#y�h	]�h:�Sbka�¤�zJ]e��j�`Hw_y
g3y	wup3¦þa�g*yFb�hFgv}�liw_bnh ÿ �B�Z£�g*fiz�Ü��C$dbejkpv}~beh	}~pva�bgvzD�¥gvf#y�g*^SbkpS`ih�]_f y�bka�}�h
p*oZbkfibka�^v¤�jeg*lJy�`HaFb�¦Z�ibkf�hF`D$JÚE7�¤J�#`H]uh(yIh�g*}~lHwu]_fi^,]uhDjkpvfihF]�zJbka�bez c ���H]�h
]�hD}~pva�bj�wubegvaFwu¤IzHbk}~pvfih(yFa�g3y�bez�]uf�\|]u^ c1�Hc �(�v¦Z�ibka�b�g*f~b?>Hgv}�liw_bZlH`iwuhFb�hF�ig*ldb��'g*fizIy��Hb�jkgvlJyF`iaFbnz~bkfHbeaF^S]_bnhUoqaFpS}7y��H]uhlH`Hw�hFbD`ihF]_fH^�yF�Hb
y��Ha�bkb
y�a�gvfihFjkbk]��vbea�y�¤#ldbehIÛ«g*y	zJ]eodbeaFbefSyQzJbkw�g¥¤Jh�Ù�gvaFbDzJbelH]�j�yFbnz c ��]_yF��h�g*}~lHwu]_fi^�zJ`Ha�g3yF]upvfmhpvfÊyF�ib,pva�zJbka~p*o�lH`Hw�hFb�zH`Ha�g*yF]upvf���]_y�]uhF�Sbka�¤�zJ]e��jk`Hw_y�yFp�jkgvlJyF`Ha�b�yF�Hb�jkpva�aFbewug*yF]upvfÊlmbng%G�oqpSaH�J£��9¦Z�H]uwubÜ	�Íg*fmz��Z£��igSh	g�wugvaF^Sbka�yF]u}�b~hF`HlHldpvaFy�oqpva�g�h(yFa�pvfi^�bkfibka�^v¤�jkg*lHyF`Ha�b c 7�pvyFbDy��ig3yQyF�ibIb8>']�h(yFbkfmj�b�pvo9yF�ibyFa�g*fmh(}~]_y(yFbnz'Ú�aFbkoqbka�bkfijkbQli`HwuhFb
¤']_bewuzih�g�mvz(I�bkfHbeaF^S¤�wupSh�hZj�pS}�lmg*a�bez�¦Z]�y���yF�HbDpvyF�Hbea�y�¦Wp�h�j��Hbe}�bnhDÛ¡oqpSaZyF�ibjkgSh(b�¦Z�Hbef�f#`i}�$dbkaZp*o�zHg3y�g�g*fiz�a�b�oqbka�bkfmj�b�lH`Hw�h(bnhZg*a�bQyF�HbDh�g*}~bnÙ c�	`Hb�y�pEh�g*}~lHwu]ufH^�a�g3y�b�wu]_}~]_y�g3y�]_pSfih6�	hF]_}~]uwugva�jkpvfijkbklJy�h�¦Z]uwuw�gvlHlHwu¤�]_f!}�`Hw_yF]ulig*yF�!j��mg*fHfHbewuh c r�hF]_fi^j�bea(y�g*]uf�j��ig*fifHbkwm}�pJzJbewuhQ� m¥�J�#]_y�]�h9ldpSh�h(]�$HwubZyFpIb8�3g*wu`ig*yFbZy��Hb	���	\0p*o=y��Hb	jeg*lJy�`HaFbnz~bkfHbeaF^S¤�oqpSa9y��Hb�lH`iaFldpShFbp*oijkpv}~ligvaF]ufH^Zy��HbWldbkaFoqpva�}�g*fijkbeh�p*omzJ]eo=bka�bkf#y�y�a�gvfihFjkbk]��vbea�y�¤'lmbnh|gvfizDjkpv}�$i]_fH]ufH^QhFj��Hbe}~beh c Ü9fibka�^v¤�jkg*lHyF`Ha�bp*o�yF�HbIyF�Ha�bkb�yFa�g*fih�j�be]��Sbka�y�¤#ldbeh�gvaFbI]_fK�vbnh�y�]_^#g3y�bez�]uf�\U]_^ cP�HcäÀ �=¦Z�Hbka�bI���	\�hQp*o�yF�Hb�bkfHbeaF^S]_bnh�jkpvwuw_bnj�yFbnz�]uf���vfih�¦Z]_fmzJp3¦�h�g*a�bQliaFbnh(befSy�bez�Û«hFbkbL�'bej�yF]upvf �HcäÀ oqpva�yF�HbDzHb�y�gv]_w�h�p*o|yF�Hb
hFbkwubej�yFbez�ligva�gv}�bkyFbea�h�Ù c ���HbQyF]u}~]_fi^p+o.hFb�y�h�¦Z]�y��H]uf
yF�Hb2�ia�h�y�hFgv}�liw_b�Û«úA9 à �kfmh�Ù.gvaFb�]_fijkw_`mzJbezB�'�<�����Zj��mg*fHfHbewva�begvw_][jeg*yF]upvfih.¦Z]_yF��fHpva�}�g*wu]ejebez	yFpvy�g*wM R�N K Neì6O<PRQSNUTWVXNSY�QJV+ZZV\[RPR]\^\_%P NUZ=V(Na`�Y�V%b#QJQSPR`\[RY;NJb=Y�QSNSPRZ=VXNJY;NSc\Y�TSY�dAY�P e?Y�f
V\O\[RQSY�QSc�V�V%Y�Q;V+]\f�O\QSYgNSc\Y�ZhV+Q;V�NSY�ZZV\[iVXNJYj b#TUV+[R[ Mkf\PR^#P NWV+[�PRZZV\[RY�Z@Y�]8NJVXNSPRb#]IÓ Õ#l#m�Öon
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\U]_^S`Ha�b �Hc É �	�Q\�h�p*o(p ¸ oqpSa|��£�Øa�eÜ � Øa�egvfiz��iØÊÛ��kÚ�£�g%Gvb¥Ùd]_f~Ø������3g*fmzQoqpva�ú 9 à �kfih6�¥`ih(]ufH^ � äu± Þ à ���vfih c
bkfibka�^v¤	gvaFb@`mh(bnzB�3g*fiz���£�Ø�j�pS}�$H]ufH]ufH^�]�h�j�pSfih(]�zJbeaFbnz�oqpSaq�J£ c ���H]uw_b�Ü	���igvh=y��Hbg$dbeh(y|befHbka�^v¤Qjkg*lHyF`Ha�b��\�Z£�igSh9g�mvzDIÊzJbk^Sa�gSzHg3y�]_pSf�zH`HbZyFp
a�b�oqbeaFbefij�bZli`HwuhFbZbk}~lHwup3¤vbnzDr c �']u}~]_w�g*a����	\�hWjkg*fF$db�p�$Hy�g*]ufHbnz�oqpSa�zJ]eodbeaFbef#yj�pS}�$H]ufH]ufH^�h�j��Hbk}~beh�]_f��J£L�mgvh�liaFbnh(befSy�bez�]uf�\|]u^ cË�Hc É Ûqligva�gv}�bkyFbea:p ¸ y�p�$mbIzJb?�ifibez�]uf��'bej�yF]upvf �Hc � c h c �nÙ c\U]_^S`Ha�bIhF�Hp3¦�h�y��ig3yD��£�Øt�mgvh�yF�HbF$dbeh(yQbefHbka�^v¤,jkgvlJyF`iaFb��.¦Z�H]uj��0j�pS}�bnh	g*y�g�j�p#h�yQp*o��i]_^S�Hbka
j�pS}~lHw_b8>J]�y�¤ cß f�yF�HbZpvyF�Hbea@�ig*fmzB�SÜ � Ø��igSh�¦WpSa�hFb�bkfHbeaF^S¤�jkgvlJyF`Ha�bZj�pS}�lmg*a�bezI¦Z]�y��~yF�HbZpvyF�Hbea�y�¦Wps�*¦Z�H]�j���]�h9zJ`ib�yFp�yF�ibo«gvj�y�y��ig3y
g*wuw�y��Hb~hFgv}�liw_bnh�¦Z]_yF�H]uf�y��Hb�]uf#yFbe^va�g3yF]upvf,¦Z]ufizJp3¦�gvaFbIj�pv}0$H]ufHbezÊÛqa�bk^Sgva�zHw_bnhFhZpvo9¦Z�Hb�y��Hbka	yF�ibka�b]�h�h(]u^vfmg*w.pvaZfip*y�Ù�g3o¡yFbeaZaFbe}~p��#]ufH^�yF�ibk]ua�lH�igSh(bnh c � w�y�bka�fig3y�]��Sbkwu¤��igIyF�iaFbnh(�HpSwuzH]_fH^~y�bej��Hfi]u�#`Hb�y�p�zJ]uh�jkgva�z�yF�ib$Ha�g*fij��ibeh|¦Z]�y��Iwup3¦t�&7	£�}�g¥¤Dg*w�hFp	�ig\�Sb	$dbkbef�jeg*a�aF]ubez
pS`Jy6�v¦Z�H]uj���¦�pv`Hw�zD�ig\�SbWjkpvfihF]uzHbka�g%$Hwu¤�]_}~lHa�p��vbnz
yF�ibldbkaFoqpva�}~gvfij�b
pvo9Ü � Ø7� h É ï¥� c ¸�y�]uh�¦WpSa(y���yFp�}~bkf#y�]_pSf�yF�ig*y	g*wuw�y��Hb��	�Q\�h�¦Z]uw_wUj��ig*fi^vb�oqpva	g�zJ]eodbeaFbefSyQh(bkyp*o�h(¤Jh(yFbe}­lig*a�g*}~bkyFbka�h�Ûq] c b c ��li`HwuhFb�h(�mg*ldb���lH`iwuhFb�zJ`Ha�g3yF]upvfu��j��ig*fifHbkw�}~pJzJbkwJ�|h�g*}~lHwu]_fi^�a�g3y�b��.]ufSy�bk^Sa�g*yF]upvf]ufSy�bkaX�3g*wJ�@$ig*fizH¦Z]uz'y��Ìb�y�j c Ù c ò�]_^S�Hbka�h�g*}~lHwu]_fH^�a�g*yFbeh�¦Z]_wuw	befig%$iw_bv$db�yFyFbea�hF¤'fij��Ha�pvfH][jeg*yF]upvf�g*fiz�befHbka�^v¤jkgvlJyF`iaFbQoqpva:�H£��H¦Z]_yF��pvfHwu¤�¤']ubkw�zJ]_fi^�h(wu]_^S�#y�]u}~lHa�p��vbk}~befSy�hWoqpva=�Z£þg*fiz�Ü	� cw K b+NSYLNSc�VXNaNJc\Y�dAV�V<NSO\TJY�fxY�]\Y�TJ^�N�P=YUçDQaV+TJYLb#`<NJV+PR]\Y�f j b#T=PRf\Y�]?NJPRdAV+[gTJY�d�Y�P e?Y�f�V\O\[RQSY�QSc�V�V%Y�Q VXNaf\P y�YATSY�]8NaZ�O\[ NSPäV�VXNScd�b#ZZV%b#]\Y�]8NSQz_K{uc\PRdJc�PRQgV+[RQSbaQJV+Z@Y�{uP NScLNSc\Y@d�b#TJTSY�[iVXNJb#T@V\O<[RQJY�QSc�V�V%Y#n}|o]LNJc\Y�dzV+QSY@b j V\O\[RQSY�QSc�V�V%Y}Z@PRQJZ=VXNSdWc�b#T;PRZZV%Y�T j YAdENdWc�V+]<]\Y�[sY�QSNSPRZ=VXNSYAQA_%Y�]\Y�TJ^�N d�b#[R[RY�dENJPRb#]LdAV�V�V+`\PR[RP N¡N�b jB~6� {uPR[R[ j O\TSNSc\Y�Tqf\Y�^#TJV+f\Y#_�{uP NSc NJc\Y�Ð � V+]<f
X=Y�QJdJc\Y�Z@YAQU`%YAPR]<^:]<b#]nMVXy�Y�d�NSY�f�n
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ß fDy��HbZp*y��Hbka��igvfizB�*]_y@]uh�p�$ihFbkaX�vbez
yF�ig*y@yF�Hb�b?o=bej�y@p*omfipv]�h(b�]�h|¦�pva�hFb�oqpSa|y��Hb@�Z£Êgvfiz�Ü	��g*lilHaFp#gvj��Hbnhz� c¸sf
ligva(y�]ujk`Hwugva6�efHpv]�hFb�ÚshF�#`igvaFb|yFbeaF}�h=oqpSa�yF�ib9Ü	�0�eg*fmz�fHpv]�h(bkÚ�jkaFp#hFh(Ú�fHpv]�h(b�yFbeaF}�h=oqpSau�Z£�zJbk^Sa�gSzJbUyF�HbWzJb�y�bej�y�]_pSfldbkaFoqpva�}~gvfij�b c ���ibka�b�oqpva�b��#b8�Sbkf�y��Hpv`i^v�H�Z£!g*fiz�Ü��;pS`JyFldbkaFoqpva�}��J£;g*yW�H]u^v�2�&7�£!zJ`Hb	yFp�$db�yFyFbea�befHbka�^v¤jkgvlJyF`iaFb0Ûq¦Z]_yF��}~pJzJbea�g*yFb�h�g*}~lHwu]ufH^�a�g3y�beh�Ù#��yF�ibk¤��ig\�Sb�lmp'pSaIldbkaFoqpva�}�g*fijkb�¦Z�Hbkf�yF�Hb�fHpS]uhFbH�3g*a�]�g*fijkb�]uhw�g*a�^vb c ���H]_wubDb8>JgSj�y�gvfig*wu¤Jh(]�h�p*o;�Z£�g*fiz�Ü���aFbn�#`H]_a�bIØW�H]_Ú�h��#`ig*a�b
h�y�g3y�]uh(yF]�jkh�y�p�$mb�`ih(bnzB�i]uf�yF�H]�h�j��mg*lJy�bka<�¦�b�j�pSfih(]�zJbea � g*`ih�hF]ugvf~gvlHlHa�p\>J]_}�g3y�]_pSf�y�p
yF�ibQØW�H]_Ú�h��#`ig*a�b�h�y�g3y�]uh(yF]�jkh6�v¦Z�H]�j���$dbej�pS}~behg�3gvw_]�z~`HfizJbeaWjkbkaFy�g*]ufjkgSh(bnh8�|g*fiz g*wuwup3¦�h
g�`HfH]e�ibez g*fmg*wu¤'hF]�h�p*o�yF�Hb�y��Ha�bkb~yFa�g*fmhFjkbk]��vbka
h�j��Hbk}~bnh c ���ib�j�a�]�y�]ujeg*w@ligva�gv}�bkyFbea�yF�ig*yzJbkyFbka�}~]_fibeh	yF�Hb�ldbkaFoqpva�}~gvfij�bIp*o	$dp*y���y��Hb��Z£�g*fiz�Ü	�Í]�h�y��Hb~zJbk^SaFbeb�p*o�oqaFbebezJpS} ý�� h+À�ú 9 c �'}�g*wuw_bea
ý �3g*wu`Hbeh~Û«] c b c hF}~gvw_wubka�$igvfizJ¦Z]�z'yF�ih6�.pvaQh(}�gvw_wubkaQ]_f#y�bk^va�g3y�]_pSf,]_f#y�bkaX�¥gvwuh�Ù�]_}~lHwu¤,w_bnhFhQzJbe^va�gvzHg*yF]upvf�jkgv`ihFbez$'¤�fHpS]uhFb cWß f�yF�Hb
pvyF�HbeaZ�ig*fmzB� � � $dbej�pS}~beh}�3g*wu]uz�oqpSaZwugvaF^Sb ý �¥gvw_`ibeh c
� £���£�¤ -0/U¨iªUª;¦¬µ�1�¨ ó ¨i§Å¦0±�¦ ó�� «n±n­$§Å¨�±n­�Ã:ª� jej�`Ha�g3y�b	j��igvfHfHbewdlmg*a�g*}~b�y�bka�beh(yF]u}~g*yF]upvf�]uh�gIaFbn�S`i]_a�bez�lmg*aFy�pvo|g*wuw=¦Z]_a�bkwubeh�hWjkpv}~}�`ifH]ujeg3y�]_pSf�hF¤'h(yFbe}�hoqpva�hF`ijej�beh�h(oq`Hw�zJbe}�pJzJ`iwug*yF]upvf�p*o|yF�Hb�hF¤'}�$dpvw�h c \ipva�jkpv�HbeaFbefSyZhF]_^Sfig*w.a�bejkbklJy�]_pSf��JyF�ibDg*a�aF]��3g*wdyF]u}~beh6�ig*}~lHwu]�ÚyF`mzJbeh6�.g*fiz,hFpv}~b�y�]_}~bnhZyF�ib�lH`Hw�hFbIhF�ig*ldbeh�p*o9]ufizJ]��#]�zJ`igvw|}I`Hw_yF]ulig3y���j�pS}�ldpvfibkf#y�h	g*a�b�j�a�]�y�]ujeg*w|lig*a�g*}~b�y�bka�hyFpH$mbIbeh(yF]u}~g*yFbnz c \HpvaQzJ]eodbeaFbefSy�]ugvw_wu¤#Ú�jkpv�HbeaFbef#y�pSa�fHpSfJÚ�jkpv�HbeaFbef#y�aFbnj�bk]��vbea�h6�HhF`ij���j��ig*fifHbkw|lig*a�g*}~b�y�bka�hZg*a�bg\�3g*]uwug�$Hwub��'�Hp3¦�b8�vbea6�#pvlHyF]u}~gvw=]_f#yFbe^va�g3y�]_pSf�h�y�g*aFy�ý*h�y�pvl�ldpv]uf#y�h�ÛqpSa�yF�Hb�y��HaFbnh(�ipvw�z�¦Z�Hbef ß
ß �þ]�h�bk}~lHwup3¤vbnziÙg*a�b�]_}~ldpvaFy�gvfSy@ligva�gv}~b�yFbea�hUy��ig3y9�mg\�vbWyFp�$dbZbeh(yF]u}~g*yFbnzB�Sgvfiz~jkg*fF$db�j�pSfih(]�zJbeaFbnz�`HfmzJbka�y��Hb�h�j�pvldb�p*o.j��ig*fHÚfHbew�lig*a�g*}~bkyFbka�bnh�y�]_}�g3y�]_pSf(� c �J]_fijkb�yF�HbIj��ig*fHfibkw�j��igvfH^vbnhW¦Z]_yF��y�]_}~b��iyF�HbDj��mg*fHfHbew.lig*a�g*}~bkyFbka�bnh�y�]_}�g3y�]_pSffHbebezHh�y�p�$mb
a�bkldbeg*yFbez�b8�Sbka�¤�pvfijkb
]_f�g~¦Z�H]uw_b c���Hb�o«gSj�y�y��ig3yUrÛ�hI�aFbnj�bk]��vbea�h.gvaFb9g�$Hwub@yFpZp�$ih(beaz�Sb�]_fizH]��']�zJ`ig*w#}�`iw�y�]_lig*yF�Djkpv}~lmpSfHbkf#y�h9Û«zJ`ib9yFp�]_fijkaFbngvh(Ú]ufH^�$mg*fizJ¦Z]�z'y��ih�Ù	a�be�#`H]uaFbnh��i]_^S��h�g*}~lHwu]_fH^�a�g3yFbnh�y�p�a�behFpvw��vbDyF�Hbnh(b�j�pS}~lmpSfHbkf#y�h6�=b8�Sbkf�y��Hpv`i^v��hF`ij����H]_^S�h�g*}~lHwu]_fH^�a�g3yFbnh�}~]u^v�#y
fHp*y $db�fibej�bnhFh�g*a�¤�oqpva
hF¤#}0$mpSw@zJbk}~pJzJ`Hw�g3y�]_pSf c �W¤#li]ujeg*wuw_¤���h(¤'}�$dpvw_Ú�a�g*yFbIh�g*}~lHwu]ufH^]�hWhF`���j�]ubkf#y9y�pIzJbe}�pJzJ`iwug*yFb�y��Hb:$i]�y�h8�'�Hp3¦�b8�Sbka<�vj��ig*fifHbkwdlig*a�g*}~bkyFbka�beh(yF]u}~g*yF]upvf~oqpSaW]ufizJ]��']uzJ`mg*wd}�`Hw_yF]ulig3y��j�pS}~lmpSfHbkf#y�h�a�be�#`H]ua�behU}�`ij��~�H]u^v�ibka@hFgv}~lHw_]ufH^�a�g3yFbnh c �'`ij����H]u^v��h�g*}~lHwu]_fH^�a�g3y�beh�jkgvf0$dbZlmp#hFhF]�$Hw_¤Igvj��H]ub8�Sbez]uf0zJ]eo=bka�bkf#y
¦�g¥¤Jhex��nÙQr	h(]ufH^��H]u^v� h(ldbkbnz � ��Ø�h6�UhSÙ	r	h(]ufH^�}�`Hw_yF]ulHwub�w_p3¦�Ú�a�g3yFbIlig*a�g*wuwubkw � �
Ø�h8�;mSÙQr�hF]_fi^g*lilHaFpSlHa�]ug*yFbkwu¤�zJbnh(]u^vfHbnz�y�a�gv]_fi]_fH^�hF¤'}�$dpvw�h�yFp~]_fmj�a�begvhFb	yF�Hb
bCodbnj�yF]��vbDh�g*}~lHwu]ufH^~a�g*yFb c�;q?|�|�x ���k�����K�o���@í�b�yUú 9 à ½��� $db�y��Hb�zJbehF]_a�bez�hFgv}�liw_]ufH^�a�g3y�b��3¦Z�HbeaFb � 9 ]�h�yF�Hb�h(¤'}0$mpSw#zJ`ia�g*yF]upvf c ���Hbkf��¦Z]_yF��h(¤'}�$dpvw_Úsh(ligSj�bnz�hFgv}~lHw_]ufH^s�g�;y�a�gv]_fi]_fH^ hF¤#}0$mpSwuh�jkgvft$db�`ih(bnz�y�p�]ufijkaFbngvhFb�yF�ib�bCodbnj�y�]��Sb�h�g*}~lHwu]ufH^�+|o] j V+d�NA_%V�V\V+TWV+[R[RY�[#V\TSb#`\[RY�ZtYE�6PRQSNSQqV+Q�{BY�[R[ j b#T ~<� VXNU[Rbz{ ~ K � _<QJPR]\d�Y;dWc\V+]\]\Y�[&Y�QSNSPRZ=VXNJY�QB{uPR[R[�`%Y�dAb#Z@YqZ@b#TJY�]\b#PRQ«N?n� ç�b#T�{�YAPR^#c?NSYAf
Ð � b#T�X=Y	_ j O\TSNSc\Y�T|V\V+TWV+Z@YENJY�TSQuZ=V�N=]\Y�Y�faNSb}`%Y	Y�Q,NJPRZ=VXNSY�f j b#T�YA]<c�V+]\d�Y�f
V�Y�T j b#TSZ=V+]\d�Y?n
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zJ`Ha�g3y�]_pSf�y�p�úA9 c �|p�zJbejkaFbngvhFb�y��Hb�fHpv]�h(b �3g*a�]�g*fijkb�p*o|yF�Hb
j��igvfHfHbew.beh(yF]u}~g*yFb��'yF�Hb�beh(yF]u}�g3y�beh�jkgvf�$dbQoq`Ha(y��Hbkag\�vbea�gv^vbnz�p��vbea " Þ yFa�g*]ufH]ufH^�h(¤'}0$mpSwuh c�-r3s�s
w?���'beb � lHldbkfizH]�>�p*oZ� hBm¥� c7�pvyFb�yF�ig*y�`ihF]ufH^�g�j��ig*fHfibkw�beh(yF]u}~g*yF]upvfEgvh�zJ]uh�j�`mhFhFbez�g�$mp��Sb�}�g¥¤�h(]u^vfH]e�mjeg*f#yFwu¤0zHbej�a�begSh(b�yF�Hb � �
Øa�be�#`H]uaFbe}�bef#y�h
Û«gSh�¦�bDjkgvf�gSj��H]ub8�vb���s�~��Iy��Hb�j��igvfHfHbkw�lig*a�g*}~b�y�bka�h�beh(yF]u}�g3yF]upvf�gvfiz�h(¤'}0$mpSw�zJbk}~pJzJ`Hw�g3y�]_pSf`ihF]_fi^�h(¤'}0$mpSw�Ú�a�g*yFbZh�g*}~lHwubeh�Ù c ò�p3¦�b8�vbea6�v]�y�a�be�#`H]ua�beh�y��Hb�hF¤#}0$mpSwmzJ`ia�g*yF]upvf�g*fiz~}�g%>']u}�`i}�b8>Jjkbeh�h9zJbewug¥¤Ip*oyF�ib�j��ig*fHfibkwJy�p�$db�hF`���j�]ubkf#yFwu¤IhF}�g*wuwS�#h(pQyF�mg3y@yF�ib�j��ig*fHfibkwH]�h@h�y�g3y�]_pSfig*a�¤Dp��vbea@g	w�g*a�^vb�f'`H}�$dbka�p*o.h(¤'}�$dpvw�h c
� £���£�� � '2¦'õ+±GÃdô��?§!²2¦ ó ô5¦'õ+±�-oÃ ó¥ó ¦0µ$¨�±n­�Ã:ª ò ¦¬§!²Uµ$¨�±n¦�ÃËª41�¦ ó ôzÃ ó §Å¨iªUõB¦���Hb�lmbea(oqpSaF}�g*fmj�b�gvfig*wu¤Jh(]�h�oqpSa�¸�£ZÚ�r��hI§]ufÌy��Hb0w_]_yFbea�g*yF`Ha�b�`ihF`igvw_wu¤�gvh�h(`H}~bnh�yF�mg3y�yF�Hb j�pSaFa�bkw�g3y�pvayFbe}~lHwug*yFb�h(�igvlmb�lmbea(oqbnj�yFwu¤�}�g3y�j��ibehZy�p�y��Hb�a�bejkbk]��vbez�lH`iwuhFbIhF�ig*ldbSÛOh�ÙA� c ¸�o9pSfHwu¤�wup3¦Wbea�h�g*}~lHwu]_fH^�a�g*yFbeh	g*a�bldpSh�h(]�$Hwub�zJ`iaF]ufH^ j��ig*fHfibkw�beh(yF]u}�g3yF]upvfu��]_y�]�h�g*lHlmg*a�bkf#y�oqa�pv} Û �HcäÀ ÙDyF�ig*y��H£Ý¦Z]uw_wZfip*yF$mb,g%$iw_b�yFp j�pSw_wubej�yhF`���j�]ubkf#yWbefHbka�^v¤�oqaFpS}7y��Hb�a�bejkbk]��vbez�}I`Hw�y�]_lmg3yF��g*a�aF]��3g*w�h9zJ`Hb�yFp
y��Hb�y�]_}~]ufH^�g*fmz�lH`Hw�h(bkÚ�hF�igvlmb�}~]�h(}�g*y�j��Hbnh$db�y�¦�bkbkf�yF�ib~h(yFpSaFbnz,y�bk}~lHw�g3yFb�hF]_^Sfig*w@gvfiz,y��Hb~aFbnj�bk]��vbnz�¦�g\�vbkoqpva�} c ���ib~hF�igvlmb�}~]uhF}�g3y�j���$db�y�¦�bkbkf�yF�iba�bej�be]��Sbez�lH`Hw�h(bnhDg*fmz�y��Hb�y�bk}~lHw�g3yFb�¦�g\�Sb�oqpva�} ]�hD�#`ig*f#yF][jkbnz0`ih(]ufH^�y��Hb��mzJbew_]_y�¤�}~bkyFa�]uj�]uf0yF�Hb�w_]_yFbea�g*yF`Ha�b$db�oqpva�b�� hS¢%�n�_Ú�� h#¢+hn� c ¸sf�yF�H]�h�hFbej�yF]upvf��S¦Wb	h(�HpSa(y�w_¤�g*figvw_¤¬jeb�yF�Hb�bCodbnj�y�p*o.]_}~ldbkaFoqbej�y�aFbnj�be]��Sbka@y�bk}~lHw�g3yFb�pvf~yF�ibldbkaFoqpva�}~gvfij�bIoqpva�`HfmzJbkaFÚ�h�g*}~lHwubez��J£Íh(¤Jh(yFbk}�h c \ipvaQyF�Hb�h�g%GSb�p*o�}~p'zHbkwu]_fH^�y��Hb~]_}~ldbkaFoqbej�y�y�bk}~lHw�g3yFb���¦�bgvziz � gv`ih�h(]�g*f�fHpS]uhFb�yFp�y��Hb
y�bk}~lHw�g3yFb��mgvfiz�yF�Hbef,fHpva�}�g*wu]ejebQyF�HbDbefHbka�^v¤�h(p~y��ig3y�yF�HbDfipv]�h(¤�yFbk}~lHw�g3y�bD�igShg�`HfH]_y�bkfHbeaF^S¤ c ¸sf�p*y��HbkaZ¦�pva�zHh6�Sy��Hb
]u}�ldbkaFoqbej�y	j�pSaFa�bkw�g3y�pva�yFbk}~lHw�g3y�b � ä Ð k Û«ú(Ù�]uh�^v]��vbkf�$'¤

� ä Ð k Ûqú(Ù à ��Ûqú(Ù �¡  Þ Ð k Ûqú(Ù¢ £ ½÷ ½ ãã ��Ûqú(Ù �¡  Þ Ð k Û«ú(Ù ãã ² ûSú â Û �Hc �nm#Ù
¦Z�HbeaFb   Þ Ð k Ûqú(Ù ð ? ÛS� â�ñ ²Þ Ð k Ù�zJbkfip*yFbnh
y��Hb�y�bk}~lHw�g3yFb�fHpv]�h(b��@g*fiz ñ ²Þ Ð k ]�h
yF�ib�yFbe}~lHwug*yFb�fHpv]�h(b��3gvaF]�g*fijkbÛq¦Z�i]uj���zJbelmbefizHhDpSf0yF�Hb~y�bk}~lHw�g3yFb�bnh�y�]_}�g*yF]upvf�g*wu^vpSaF]_yF�H}�Ù c � f b?>Hgv}�liw_b�a�begvw_][jeg*yF]upvf�oqpSa
yF�ib�]_}~ldbkaFoqbej�yyFbe}~lHwug*yFbnh8�Jg*fmz�j�a�pSh�h�Úsj�pSaFa�bkw�g3y�]_pSfDoq`Hfij�yF]upvfih�Û�ØZØ�\�Ùg$mbky�¦Wbebkf�y��HbQpva�]_^S]_figvwHlH`Hw�hFb�Úsh(�igvlmb	g*fiz~y��HbehFb�]u}~lmbea(Úoqbej�y@yFbe}�liwug*yFbeh�]�h�^v]��vbef�]uf�\U]u^ c+�ic ¢ c � hUyF�Hb�yFbe}~lHwug*yFb�zJ]�h(yFpvaFyF]upvfI]_fmj�a�begvhFbeh6�3]_y�]�h@hFbkbkfIyF�mg3y@yF�ib�jkpva�aFbewug*yF]upvfldbeg%G
zJbnj�a�begSh(bnh c ò�p3¦Wb6�vbea6�¥zJ`HbWyFp	w_p3¦�Ú�a�g*yFb�h�g*}~lHwu]ufH^�pvoHyF�Hb�hF]_^Sfig*wJ�nyF�Hb�j�pSaFa�bkw�g3y�]_pSfQldbeg�G
}�g¥¤	fHpvy�gvw_¦�g¥¤Jh$db�jkgvlJyF`Ha�bez�`ihF]ufH^H�J£ c � wuhFp�g3y�lmg*aFyF]�j�`Hw�g*a�zJbewug¥¤Jh6�H]_y�]uh�h(bebkf�yF�ig*y�g*f�]u}�ldbkaFoqbej�y�yFbe}~lHwug*yFbD}�g¥¤�jkg*lHyF`Ha�bg�wugvaF^SbkaZg*}~pS`Hf#y�pvoUbefHbka�^v¤�jkpv}~ligvaFbnz�yFp~y��Hb
ldbkaFoqbej�yZy�bk}~lHw�g3y�b�Ûqb c ^ c g*y�hFgv}�liw_b É oqpva ñ ²Þ Ð k à · � À zDIZÙ c¤ R�N K Nnì8O\PRQ,N�TWVXNSY�QWV+ZZV\[RPR]<^\_6P N�Z=V(N@`%Y�V%b#QJQSPR`\[RYUNSb}Y�QSNSPRZ=VXNSYUNSc\Y;TJY�d�Y�P e?YAf�V\O\[RQSY�QJc\V�V�Y�Ò�Qs×BV+]\f:O\QJYUNJc\Y�ZtV+QuVgNSY�ZZV\[iVXNJYj b#TUV+[R[ Mkf\PR^#P NWV+[�PRZZV\[RY�Z@Y�]8NJVXNSPRb#]IÓ Õ#l#m�Öon
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Captured Energies 
at Ideal Sampling 

Instants

\U]_^S`Ha�bH¥ c ¢ gSÙ�ØWpva�aFbewug*yFpSa�yFbk}~lHw�g3y�b�hF�ig*ldbeh�oqpva�zJ]�¦dbeaFbefSy ñ ²Þ Ð	§ ��$mÙ�ØZØ�\�hIp*o�yF�ib�jkpva�aFbewug*yFpva�y�bk}~lHw�g3y�b¦Z]_yF��yF�Hb
pSaF]u^v]ufigvwdli`HwuhFbDhF�ig*ldbQoqpva�zJ]�¦dbeaFbef#y ñ ²Þ Ð	§ c
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