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Þ¦å4å�Ö�ê�êAÓÕÛÐÖÚÒçàgÝÐÎgÓAÞ¦àÐØ}Ù�Î?Ó×ÝÐÎgÓ�Ó×Þ¦Ý�Ö�êñÙ¦á1Ó×ÛÐÖÚï³ãÔÓ×Ö4ß�%8ÛÐÙ ö Ö	��Ö4ß ì Ó×ÛÐÖ ��}\f ß×ÞsÓÕÖ�ê�Ù¦á8×�ØUÙ.Ú}ÞsàÐØ
��Ù¢�\×�Ø�Ù.Ú,å�Þ¦à¹ØÐÒ9Ò)Ö4ß�ú � àzÞ¦àâ���K���������x�\Ù ì Þã��Ù¢�\×�Ø�Ù.Ú�áxÎgàÐå4ÓÕÒçÙ�à�ÒçêAÖ�êÕê�Ö�à�Ó×ÒçÞ¦ã3áxÙ¦ß%å4Ù�ßÕß�Ö�å4ÓÕãä÷
ï³ãÔÓ×Ö�ß�ÒçàÐæÚÓÕÛÐÖ
Ï�Ö�æ�ÒäàÐàÐÒäàÐæøÙ¦á&Ó×ÛgÖ%ÒäàÐÝÐÎgÓ ê�ÓÕßÕÖ#ÞsÑ'ú§û5ÛgÖ
ÎÐê�Ö�ßHàgÖ
��Ö4ß�å#Þsãçãçê§ÓÕÛÐÖä�4���K� ì ��Ù¢�U×�Ø�Ù.Ú ì
Þ¦àÐØ ×�Ø�ÙyÚ�áxÎÐàÐå4ÓÕÒçÙ�àgê$åLÓÕÛÐÖ4÷~Þ¦ß�ÖñÞ¦ãçã)å#Þ¦ãäãçÖ�ØPÞsÎgÓ×Ù�Ñ�ÞsÓÕÒçå#Þsãçãä÷¦ú

û5ÛÐÖzÏ³Þ¦ê�Òçå¹å4Ù�àÐê�Ó×ßÕÎgå4Ó�áxÙ�ß'å�Ù�Ñ�ÝDÙ¦êÕÒçàgæ[ï³ãäÓÕÖ�ß�ê�Òçà�Ó×ÙwÞwå�Ù�Ñ�Ñ�ÎÐàÐÒäå#ÞsÓÕÒçàÐæ àÐÖ�Ó ö Ù�ß���Òçê�Þ
��æç��ó���æ*	¨ó ì êÕÎÐåkÛiÞsê�ÓÕÛÐÖ 1 ò ÿ Þ¦ØÐÒäÙ�Òäà 1 Òçæ�ÎÐß�Ö Y ù Y ú é ÝÐÒçÝ�Ö�ãäÒçàÐÖaÏ�Ö�ÛÐÞ)�¦Ö�êaÞsêøÓÕÛÐÖ~êÕÖ�ðLÎÐÖ4à?ù
Ó×ÒçÞ¦ã.å4Ù�Ñ�ÝDÙ�ê�ÒäÓÕÒçÙ�à�Ùsá§Þ¦ãäã&ÒäÓÕê�åkÛÐÒçãäØ�ê�ÓÕßÕÖ#ÞsÑ�ê ì8ö ÛgÒçåkÛ�Þ¦ßÕÖÚê�ÝDÖ4å�ÒäïÐÖ�Ø ö ÒÔÓ×Û}êÕÎgå�å�Ö4êÕê�Ò���Ö�å#Þ¦ãäãçêHÓÕÙ
¡�¦�¦�áxßÕÙ�Ñ ö ÒÔÓ×ÛÐÒäà�Ó×ÛÐÖøÝÐÒäÝDÖ4ãçÒçàgÖ¦ú 1 Ù�ßñÖ�ügÞ¦Ñ�ÝÐãçÖ ì Ó×ÛÐÖøÙ�ÎgÓÕÝÐÎgÓAÙ¦á5è¤¡n�x¡�é�Ø
��Ù�ên�}Òäê�ÒçÑ�ÝÐãçÒäå�ÒÔÓ×ãä÷
å�Ù¦àÐàÐÖ�å�Ó×Ö4Ø�Ó×ÙøÓ×ÛÐÖAÒçàgÝÐÎgÓ$Ù¦áë���K���������x�\Ù ìDö ÛÐÙ2ù êÅÙ�ÎgÓÕÝÐÎgÓ Òçê$å�Ù�àgàÐÖ�å�Ó×Ö�Ø'Ó×Ù,��ì¢èx�
íKØ�¦�����¡n��ØUÙ ì
Þ¦àÐØ�êÕÙ%Ù�àmú&û5ÛÐÖ ¡�¦�¦øê�ÓkÞsÓÕÖ�Ñ�Ö�à�Ó×ê3å#Þ¦à�ÏDÖÅÑ�Ò ü?Ö�Ø ö ÒÔÓ×Û�ßÕÖ4æ�ÎÐãîÞsßWÒäÑ�Ý�Ö�ßÕÞsÓ×Ò9��Ö$å�ÙqØÐÖ$Ó×Ù%Ý³Þ¦ß×ÞsÑøù
Ö4ÓÕÖ�ß�Òçõ�Ö�ÓÕÛÐÖñå�Ù�àÐê�Ó×ß�ÎÐå4ÓÕÒçÙ�à~Ù¦á�Ó×ÛÐÖñê�ÓÕßÕÖ�Þ¦Ñ�æ�ßÕÞ¦ÝÐÛmú

û5ÛÐÖ�ß�Ö�Þ¦ß�Ö Ó ö ÙÚÙ¦Ó×ÛÐÖ4ß3ê�Ó×ß�Ö#Þ¦Ñ�å�Ù�àgê�Ó×ß�ÎÐå4ÓÕê§Ï�Ö�êÕÒäØÐÖ�êSÝÐÒçÝ�Ö�ãäÒçàÐÖ��R������æ*yïî4�
æ*	ÚÞ¦àÐØ~ð
ó�ó@v�ñ�z���ò
�_�K���
ýeê�Ö�Ö 1 Òçæ�ÎgßÕÖ Y ù � ��ú 1 ßÕÙ�Ñ�àgÙ ö Ù�à ì³ö Ö%ÎÐêÕÖñÓ×ÛgÖ ö Ù�ßÕØ���y"�Äó@zn{�Ó×Ù�ßÕÖ4áxÖ4ßÅÓÕÙ�ÞsàL÷PÒäàÐê�Ó×Þ¦àÐå4Ö%Ù¦á&Þ
ï³ãÔÓ×Ö�ß ì ÝÐÒäÝDÖ4ãçÒçàgÖ ì ê�ÝÐãçÒÔÓc��Ù�Òäà ì Ù�ß5áxÖ�Ö�ØgÏ³Þ¦å��LãçÙqÙ�Ýmú

é êÕÝÐãäÒäÓc��Ù¦ÒçàzÒçêÚÎgêÕÖ�Ø Ó×Ù}êÕÝ�Ö�å4ÒäáR÷�ÒäàÐØÐÖ�Ý�Ö�àgØÐÖ�à�Ó�Ý³Þ¦ß×ÞsãçãçÖ4ãSê�Ó×ßÕÖ�Þ¦Ñ�êøÓÕÛ³ÞsÓøØÐÒ9��Ö4ßÕæ�ÖPáxßÕÙ�Ñ Þ
å�Ù¦Ñ�Ñ�Ù�à¥������æ*yJyµó��HÞ¦àgØ�Ñ�Ö4ßÕæ�Ö�Òäà�Ó×ÙaÞ�å4Ù�Ñ�Ñ�Ù�à�î4�
æ*	¨ó��¥ú�û5ÛÐÖ�ß�ÖøÞ¦ßÕÖ
Ó ö Ù|�LÒçàÐØgê�Ù¦á1êÕÝgãçÒäÓ�Ó×Ö4ßÕê��
Y �jó�ô�õ�ö0÷�øDù�ú�û ì¦ö ÛgÒçåkÛ�ß�Ö�ÝÐãäÒçå#Þ_Ó×Ö�ê�Ö#ÞsåkÛÚØ³ÞsÓkÞÅÒäÓÕÖ�Ñ¨Þ¦àÐØ
êÕÖ�àgØÐê�ÞHå4Ù�Ý�÷AÓÕÙ�Ö#ÞsåkÛ�Ý³Þ¦ßÕÞ¦ãçãäÖ�ã�ê�ÓÕßÕÖ�Þ¦Ñ ì
Þ¦àÐØ ­ �¯ü�ý
ô�þÉó�ü�ý�ÿ�÷"þ�ý�� ©���������� ���\� ì�ö ÛÐÒçåkÛ�êÕÖ4àÐØÐêWÓ×ÛÐÖ$ï³ßÕê�Ó	� © ÒäÓÕÖ�Ñ�ê&Ó×ÙñÓ×ÛÐÖ5ï³ß�ê�Ó3ê�ÓÕßÕÖ#ÞsÑ ì Ó×ÛgÖ
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àÐÖ¥ü?Ó
����ÒäÓ×Ö4Ñ�ê�ÓÕÙ�ÓÕÛÐÖPêÕÖ4å�Ù�àÐØ�ê�ÓÕßÕÖ#ÞsÑ ì Þ¦àÐØ êÕÙ�Ù�àmú�ßÕÙ�ÎgàÐØÐßÕÙ¦ÏÐÒçà ÒçêøÞ¦ãäêÕÙ�Ó×ÛgÖ'Ù�àgãä÷,ÓÌ÷qÝ�Ö
Ù¦á0��Ù�ÒçàÐÖ4ßÚÓ×Û³ÞsÓ ö Ö'ê�ÎÐÝÐÝ�Ù�ß�Ó�% ÒÔÓ×êÚáxÎÐàÐå�Ó×ÒäÙ�à�Òäê�Þ¦à³Þ¦ãäÙ�æ�Ù�ÎÐê�ÓÕÙ,Þ�ßÕÙ�ÎgàÐØÐßÕÙ¦ÏÐÒçà êÕÝÐãäÒäÓ�Ó×Ö�ß4ú � á�Þ
ßÕÙ¦ÎÐàÐØÐß�Ù�ÏÐÒçà�Òçê ö ß�ÒäÓ�Ó×Ö�à ö ÒÔÓ×ÛÐÙ¦ÎgÓ�Þ¦à�÷ ö Ö4Òçæ�Û�ÓÕê ìmö ÖÚÞ¦êÕê�ÎÐÑ�Ö
Ó×Û³Þ_ÓñÞ¦ãçã
����� Y úHû5ÛÐÖÚêÕÝÐãäÒäÓ�Ó×Ö�ß
Þ¦àÐØ���Ù�ÒäàÐÖ�ßAÓÌ÷qÝDÖ~Þ¦ß�Ö�êÕÝ�Ö�å4Òäï³Ö4Ø ö ÒÔÓ×Û¹Ó×ÛgÖ|�¦Ö4÷ ö Ù�ßÕØgêã�K���¢�;�zÞ¦àÐØ���Ø¢�K� ì ßÕÖ4êÕÝ�Ö�å4ÓÕÒ��¦Ö�ãä÷ÊýeêÕÖ4Ö
1 Òäæ�ÎÐßÕÖ Y ù Y �	%LÓ×ÛgÖ Ý³Þsß×Þ¦ãäãçÖ�ã³ê�Ó×ß�Ö#Þ¦Ñ�êSÞsßÕÖHê�ÝDÖ4å�ÒÔï³Ö�Ø�Ï�÷�êÕÎgå�å�Ö4êÕê�Ò���Ö�å�Þ¦ãçãäê�Ó×Ù�¡�¦�¦ ì?ö ÒÔÓ×Û�ÓÕÛÐÖ?÷ ù Ó×Û
å#Þsãçãmê�Ö4ÓÕÓÕÒçàÐæÚÓÕÛÐÖ\÷ ù Ó×Û~ê�Ó×ß�Ö#Þ¦Ñ ÒçàaÓ×ÛÐÖñê�ÝÐãçÒÔÓc��Ù�Òäàmú

û5ÛÐÖ
áxÖ4Ö�ØÐÏ³Þså��qãäÙ?Ù¦Ý�å�Ù¦àÐê�ÓÕßÕÎÐå�Ó�ÝÐßÕÙ)�qÒçØgÖ�ê�Þ ö Þ#÷PÓ×Ù�å�ß�Ö#ÞsÓÕÖ
å4÷qå4ãçÖ�êHÒçàPÓ×ÛÐÖ%ê�Ó×ß�Ö#Þ¦Ñ æ�ßÕÞ¦ÝÐÛmú
â1Þ¦åkÛ¹áxÖ�Ö4ØÐÏ³Þ¦å��LãäÙ?Ù�Ý,å�Ù�à�ÓkÞsÒçàÐê
� Y �%Þ~ÏDÙqØg÷�ê�ÓÕßÕÖ�Þ¦Ñ ì�ö ÛÐÒçåkÛ,Òçê%ÓÕÛÐÖ�ÏgãçÙqå��}Þ¦ßÕÙ�ÎgàÐØ ö ÛÐÒäåkÛzÞ
Ï³Þ¦å�� ö Þ¦ßÕØgê���áxÖ4Ö�ØÐÏ³Þså���Ý³ÞsÓ×Û��ÅÒäê�ÏDÖ4ÒçàÐæ5å4ßÕÖ�ÞsÓ×Ö4Ø ì�­ �mÞ5ãäÙ?Ù�Ý�ê�Ó×ß�Ö#Þ¦Ñ ì�ö ÛÐÒçåkÛAå#Þ¦àAÝ�Ö�ß�áxÙ¦ßÕÑ�ê�Ù�Ñ�Ö
å�Ù¦Ñ�ÝÐÎ?ÓkÞsÓÕÒçÙ�à}Þ¦ãäÙ�àÐæ�ÓÕÛÐÖÚáxÖ�Ö�ØgÏ³Þ¦å���Ý³ÞsÓÕÛ ìT� ��ÞPêÕÝÐãäÒäÓÕÓÕÖ�ß ì)ö ÛÐÒçåkÛ�ØÐÒäê�Ó×ß�ÒçÏÐÎ?Ó×Ö�êñØ³Þ_ÓkÞaÏDÖ�Ó ö Ö4Ö�à
Ó×ÛgÖHáxÖ�Ö4ØÐÏ³Þ¦å���Ý³ÞsÓ×Û�Þ¦àÐØ�ÓÕÛÐÖ�Ù�ÎgÓÕÝÐÎgÓ5åkÛÐÞ¦àÐàÐÖ4ãmÞsÓ3Ó×ÛÐÖ�Ï�Ù¦Ó�Ó×Ù�Ñ»Ù¦ámÓÕÛÐÖ�ãäÙ?Ù�Ý ì ÞsàÐØ � �3Þ���Ù�ÒçàÐÖ4ß ì
ö ÛÐÒäåkÛ�Ñ�Ö�ß�æ�Ö�êHÒäÓ×Ö4Ñ�êHÏDÖ�Ó ö Ö4Ö�à}Ó×ÛÐÖ�áxÖ4Ö�ØÐÏ³Þså���Ý³ÞsÓÕÛ}Þ¦àÐØ�Ó×ÛgÖÚÒçàÐÝÐÎ?Ó�åkÛ³Þ¦àÐàgÖ�ã1ÞsÓ�ÓÕÛÐÖ
ÓÕÙ�Ý�Ù¦á
Ó×ÛgÖAãäÙ?Ù¦Ýmú&û5ÛÐÖñêÕÝgãçÒäÓ�Ó×Ö4ßÕê$Þ¦àÐØ¿��Ù�ÒäàÐÖ�ß�ê5å#Þ¦à~ÏDÖAÞ¦à�÷aÙsácÓÕÛÐÙ�êÕÖ�áxÙ�ß5ê�ÝÐãçÒÔÓc��Ù�Òäà ì Ö¥ü?å�Ö�Ý?Ó áxÙ�ßT�������?ú

û5ÛÐÖ�áxÖ�Ö4ØÐÏ³Þ¦å��LãäÙ?Ù�Ý�ÛÐÞ¦ê�êÕÝ�Ö�å4ÒîÞ¦ãcêÕÖ�Ñ�Þ¦à�Ó×Òäå�ê ö ÛgÖ�à�Ó×ÛÐÖ
ê�Ó×ß�Ö#Þ¦Ñ;ÒçêHïÐßÕê�Ó�ê�ÓkÞsß�Ó×ÒäàÐæ�ÓÕÙaßÕÎÐàmú
Í?ÒäàÐå�Ö§ÓÕÛÐÖ�ß�Ö$Þ¦ßÕÖ§àgÙ�ÒäÓ×Ö4Ñ�ê.Ù�à�Ó×ÛÐÖ§áxÖ4Ö�ØÐÏÐÞ¦å���Ý³ÞsÓÕÛ�ÞsÓ&ï³ß�ê�Ó ì ÓÕÛÐÖ5ê�ÓÕßÕÖ�Þ¦ÑÂÒäàÐê�ÓÕÖ#Þ¦ØÚÒäàÐÝÐÎgÓÕê�ÒäÓ×Ö4Ñ�ê
áxßÕÙ¦Ñ Þ¦à �4���K���¤¡n���aáxÎÐàgå4Ó×ÒäÙ�à�ØÐÖ�ï³àÐÖ4Ø'Ï�÷�ÓÕÛÐÖHáxÖ4Ö�ØÐÏ³Þså��qãäÙ?Ù¦Ýaå�Ù�àÐê�Ó×ß�ÎÐå4Ó�ú - Ò��¦Ö�àaÞ¦àaÒäàÐØÐÖ¥ü ÷ ì
�4���;���x¡n����ÝÐßÕÙ)�qÒçØÐÖ4ê�Ó×ÛÐÖ�÷�����ÒäàÐÒäÓÕÒîÞ¦ã�ÒäàÐÝÐÎgÓHáxÙ�ßHÓ×ÛgÖ�áxÖ�Ö�ØgÏ³Þ¦å��´��Ù�ÒäàÐÖ�ß4úñé å#Þ¦ãäãcÓ×Ù �n�n��èx�x��¡�� ì
áxßÕÙ¦Ñ ö ÒäÓ×ÛgÒçà}Ó×ÛÐÖ �K���K�}áxÎÐàÐå�Ó×ÒçÙ¦à�ê�ÝDÖ4å�ÒäïÐÖ�ê�ÛÐÙ ö Ñ�Þ¦à�÷�ÒäÓÕÖ�Ñ�êAê�ÛÐÙ�ÎÐãäØ,Ï�Ö�å�Þ¦ãçå4ÎÐãîÞ_Ó×Ö�Ø ö ÒäÓÕÛ
�4���;���x¡n����Ï�Ö4áxÙ¦ßÕÖ�Ó×ÛgÖ$��Ù¦ÒçàÐÖ4ß5ãçÙqÙ\�Lê§áxÙ�ß5Ø³ÞsÓ×ÞÚáxß�Ù�Ñ�ÓÕÛÐÖñãçÙqÙ�Ýmú
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� àwÓ×ÛgÒçê�ÓÕÛÐÖ�ê�Òçê ö Ö�ê�ÛÐÙ ö ÓÕÛ³ÞsÓ�ÓÕÛÐÖ}ÍqÓÕßÕÖ�Þ¦Ñ � Ó�ãîÞ¦àgæ�Î³Þ¦æ�Ö'Òçê ö Ö4ãçãÔù�êÕÎÐÒÔÓ×Ö4Ø�áxÙ�ß ö ÒçßÕÖ¥ùÌÖ¥ügÝ�Ù�ê�Ö�Ø
Þ¦ß�åkÛÐÒäÓÕÖ�å4ÓÕÎÐßÕÖ4ê�ú1ÍLÓ×ßÕÖ�Þ¦Ñ � Ó�Þ¦ÒäÑ�ê8Ó×Ù�Ï�ÖSÝ�Ù�ß�ÓkÞ¦ÏÐãäÖ§Þ¦å4ßÕÙ�ê�ê.Ó×ÛgÖ�êÕÖ§Þ¦ßÕåkÛÐÒÔÓ×Ö4å4Ó×ÎgßÕÖ�ê&Þ¦àÐØøÞ¦ãäêÕÙHØgÖ�ãçÒ9��Ö4ß
ÛÐÒäæ�Û�Ý�Ö�ß�áxÙ�ßÕÑ�Þ¦àÐå4Ö¦ú&û5ÛÐÒäê3ÓÕÛÐÖ�ê�ÒçêSØgÖ�êÕå4ßÕÒäÏDÖ4êSæ�Ö4àÐÖ�ßÕÞ¦ãDå4Ù�Ñ�ÝÐÒçãäÖ�ß1ÝÐÛ³Þ¦ê�Ö�ê5ÞsàÐØ�Ó×ßÕÞ¦àÐê�áxÙ�ßÕÑ�ÞsÓ×ÒäÙ�àÐê
Ó×ÙÚÖ4à³Þ¦ÏÐãäÖ�Ý�Ù�ß�Ó×Þ¦ÏÐÒçãäÒäÓÌ÷øÞsàÐØaÝDÖ4ß�áxÙ�ß�Ñ�ÞsàÐå�Ösú ô Ö�ØgÖ�Ñ�Ù�àÐê�ÓÕß×ÞsÓÕÖHÓ×ÛgÒçê§Ï�÷�ØgÖ
��Ö4ãçÙ�ÝgÒçàÐæøÞ
ê�ÝDÖ4å�ÒÔï³å
Ï³Þ¦å��sÖ�àÐØ'áxÙ�ß ò � ûÈùþê ÿ Þ ö ò Òäå�ßÕÙ¦ÝÐßÕÙqå�Ö4êÕêÕÙ¦ß�ú

û5ÛÐÖ ÿ Þ ö ò Òçå4ßÕÙ�ÝgßÕÙqå�Ö�ê�êÕÙ�ß ö²Y�­?ì � ��÷ Þ¦ØÐØÐß�Ö�ê�êÕÖ�ê�ÓÕÛÐÖ ö ÒçßÕÖ�ØÐÖ�ãçÞ#÷}ÝÐßÕÙ�ÏgãçÖ�Ñ ö±Y)[�÷ Ï�÷�ÝÐßÕÙsù
�qÒçØÐÒäàÐæ�ØgÒçßÕÖ4å4Ó�ÒäàÐê�ÓÕßÕÎÐå�Ó×ÒäÙ�à�ê�Ö4ÓñÞ¦ß�åkÛÐÒäÓÕÖ�å�Ó×ÎÐß�Ö~ý � Í?é`� Þ¦à³ÞsãçÙ�æ�êÅÓ×Ù�ÓÕÛÐßÕÖ4Ö�ÎÐàÐØgÖ�ßÕãÔ÷qÒçàÐæ�ÝgÛL÷qê�Òçå#Þsã
ßÕÖ4êÕÙ�ÎgßÕå�Ö4ê�Ù¦á§ÓÕÛÐÖ�ÝgßÕÙqå�Ö�ê�êÕÙ�ß
�øæ�ÞsÓ×Ö4ê ì�ö ÒçßÕÖ4ê�Þ¦àgØ¹ÝÐÒçàgê�ú � Ö�å�Þ¦ÎÐê�Ö � Í?é ÝgßÕÒçÑ�ÒäÓÕÒ��¦Ö�êñÖ�ü?Òçê�Ó%áxÙ¦ß
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Ó×ÛgÖ�êÕÖ$ß�Ö�êÕÙ¦ÎÐßÕå4Ö�ê ì Þ�å�Ù�Ñ�ÝÐÒäãçÖ�ß.êÕÎÐåkÛ�Þ¦ê�Ó×ÛÐÖÅÍLÓ×ßÕÖ�Þ¦Ñ � Ó1å�Ù�Ñ�ÝÐÒçãäÖ�ßcÛ³Þ¦ê1ØÐÒçß�Ö�å�Ó1å�Ù�à�Ó×ß�Ù�ãÐÙ)��Ö4ß1ÏDÙ¦ÓÕÛ
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�qÒçØgÖ�à�Ó
Ó×ÛgßÕÙ�ÎÐæ¦ÛÐÙ�ÎgÓSÞ¦ãçã³Ùsá)Ó×ÛgÖÅáxÙ�ãäãçÙ ö ÒçàgæAÝgÛ³Þ¦êÕÖ4êSÙ¦áDÓ×ÛÐÖ å�Ù�Ñ�ÝÐÒäãçÖ�ß4úcû5ÛgÖHêÕåkÛgÖ�ØÐÎÐãäÒçàÐæ%ÒçêWå�Ù�Ñ�ÝÐãäÒçå#Þ_Ó×Ö�Ø
Ï�÷ÊÍqÓÕßÕÖ�Þ¦Ñ � Ó�ù ê�êÕÎÐÝÐÝ�Ù�ß�Ó�áxÙ�ß�ÓÕÛÐÖ �¤���UÚwÙ�Ý�Ö�ßÕÞsÓ×ÒäÙ�à ì§ö ÛÐÒäåkÛiÒçÑ�ÝÐãçÒäÖ�êøÓ×Û³ÞsÓ�êÕÙ�Ñ�Ö�ÝÐß�Ù�æ�ßÕÞ¦Ñ�ê
ßÕÖ4ðLÎÐÒçß�ÖaÞ�êÕÖ4Ý³Þ¦ßÕÞsÓ×Ö�ê�åkÛÐÖ�ØgÎÐãçÖ�áxÙ�ß%ÒçàÐÒÔÓ×ÒçÞ¦ãçÒäõ#ÞsÓÕÒçÙ�à�ÞsàÐØ,áxÙ�ßAÓ×ÛÐÖ�ê�Ó×Ö�Þ¦Øg÷�ùÌê�ÓkÞsÓÕÖ¦ú�û5ÛÐÖ�ê�Ó×Ö�Þ¦Øg÷�ù
ê�Ó×ÞsÓ×Ö�êÕåkÛgÖ�ØÐÎÐãäÖ�Ñ�Îgê�Ó%ÏDÖ�ÝDÖ4ßÕÒäÙ?ØÐÒäåMåLÓÕÛ³ÞsÓñÒäê ì ÒäÓ×êñÖ¥ügÖ4å�ÎgÓÕÒçÙ�à,Ñ�ÎÐê�Ó%ÝÐß�Ö�êÕÖ4ß��¦Ö�Ó×ÛÐÖ�àLÎÐÑ�Ï�Ö�ßAÙ¦á
ãçÒ9��Ö ÒäÓ×Ö4Ñ�êWÙ�àaÖ�Þ¦åkÛaåkÛ³Þ¦àÐàgÖ�ãmÒäà�Ó×ÛgÖ�æ�ß×ÞsÝÐÛ�ýeê�ÒçàÐå4ÖHÙ¦ÓÕÛÐÖ�ß ö ÒçêÕÖ�Þ
ÏÐÎ2ÒDÖ�ß ö Ù�ÎÐãäØaæ�ßÕÙ öiö ÒÔÓ×ÛÐÙ�Î?Ó
Ï�Ù�ÎÐàÐØmú �Aé êÕÖ4Ý³Þ¦ßÕÞsÓ×Ö1ÒçàgÒäÓ×ÒçÞ¦ãçÒäõ#ÞsÓÕÒçÙ�àÅêÕåkÛgÖ�ØÐÎÐãäÖ3Òäê8àÐÖ�Ö4ØÐÖ�Ø%ÒäáqÓ×ÛÐÖ4ßÕÖWÒçê�Þ§ï³ãäÓÕÖ�ß ö ÒäÓÕÛ'õ�ûKû,+.-ªõ�ýMõ ì
Ï�÷ÚÓ×ÛÐÖ5áxÙ�ãäãçÙ ö Òçàgæ�ßÕÖ�Þ¦êÕÙ�àgÒçàÐæÐú � á)Ó×ÛgÖÅÒäàÐÒäÓÕÒîÞ¦ãäÒçõ�ÞsÓ×ÒäÙ�à%ê�åkÛÐÖ�ØgÎÐãçÖ ö Ö4ßÕÖ Þ¦ãçê�ÙñÝDÖ4ßÕÒçÙqØÐÒäå ì Ó×ÛgÖ�à�ÞsáRÓ×Ö4ß
Ö#ÞsåkÛ'ï³ß�ÒçàÐæ�ÒäÓ ö Ù�ÎÐãäØ�ßÕÖ�Ó×ÎÐß�à~ÓÕÛÐÖAæ�ß×Þ¦ÝgÛ'Ó×Ù�ÒäÓÕê5ÒçàÐÒÔÓ×ÒçÞ¦ã)å4Ù�àgï³æ�Îgß×ÞsÓÕÒçÙ�à ì Òäà ö ÛgÒçåkÛPÓ×ÛÐÖ4ßÕÖ ö Ö�ß�Ö
õ�Ö4ßÕÙ'ãçÒ��¦ÖÚÒäÓÕÖ�Ñ�êAÙ¦à�Ö�Þ¦åkÛ¹åkÛ³Þ¦àgàÐÖ�ã�ú � ÎgÓ
Þaï³ãäÓÕÖ�ß ö ÒäÓÕÛãõ�ûKû,+/- õ�ýMõ�ãçÖ�Þ)�¦Ö�ê?õ�ûKû,+10ªõ�ý�õiýeÞ
Ý�Ù�êÕÒÔÓ×Ò��¦ÖñàqÎgÑ�ÏDÖ4ß��5Ù¦á&ÒÔÓ×Ö4Ñ�ê$Ù�à~ÒäÓÕêÅÒäàÐÝÐÎgÓ åkÛ³Þ¦àgàÐÖ�ãcÞsáRÓ×Ö4ß¿ó�2Uó�����ïÐßÕÒçàgæ ì Þ¦àÐØPÓ×ÛLÎÐêHå4Ù�ÎÐãäØ'àÐÙsÓ
Ï�Ö�Ý³Þsß�Ó%Ù¦áSÓÕÛÐÒçêñÝ�Ö�ßÕÒäÙ?ØgÒçåøêÕåkÛÐÖ4ØÐÎÐãäÖ¦úaû5ÛÐÖ4ßÕÖ4áxÙ¦ßÕÖ ì Ó×ÛÐÖ�ÒçàÐÒÔÓ×ÒçÞ¦ãçÒäõ#ÞsÓÕÒçÙ�à~êÕåkÛÐÖ4ØÐÎÐãäÖ�ÒçêñêÕÖ4Ý³Þ¦ßÕÞsÓ×Ö ì
Þ¦àÐØ~àÐÙ�àqùÌÝ�Ö�ßÕÒäÙ?ØgÒçå¦ú

� à�ÓÕÛÐÖ�ÍqÓ×ß�Ö#Þ¦Ñ � Óñå�Ù¦Ñ�ÝÐÒäãçÖ4ß ì ÓÕÛÐÖøÒçàÐÒÔÓ×ÒîÞsãçÒçõ�ÞsÓ×ÒäÙ�àPêÕåkÛÐÖ4ØÐÎÐãäÖ�Òäê�å�Ù�àÐê�Ó×ß�ÎÐå4ÓÕÖ�ØC�qÒçÞPê�÷qÑ�ÏDÙ¦ãçÒçå
­\:



^ouk_���v � QTITSUJNVcMKI
# fÈ�0��1 ßÕÙ�à�Ó�ù�Ö�àÐØ � Þ¦ß�êÕÖ�ê ê�÷qà�ÓkÞvü»Òçà�Ó×Ù�Þ & Þ
�sÞ_ù�ãçÒ4�sÖwÞ¦Ïgê�Ó×ßÕÞ¦å4Ó�ê�÷qàLÓ×Þ_ü

Ó×ßÕÖ4Ö¦ú
Í �=ÿ èSÙ�à.��Ö4ßÕêÕÒäÙ�à èSÙ�à.��Ö�ß�Ó×êÅÓ×ÛÐÖñé�ÍqûªÓ×ÙøÓ×ÛgÖ
ÍLÓ×ßÕÖ�Þ¦Ñ � Ó �=ÿ ýUÍ �=ÿ ��ú
- ß×ÞsÝÐÛ~â&ü?Ý³ÞsàÐêÕÒäÙ�à â&ü?Ý³ÞsàÐØÐê Þsãçã�ÝÐÞ¦ß×Þ¦Ñ�Ö4ÓÕÖ�ß�Òçõ�Ö4Ø ê�Ó×ß�ÎÐå4ÓÕÎÐßÕÖ4ê;Òäà Ó×ÛÐÖ

ê�Ó×ß�Ö#Þ¦Ñ æ¦ß×Þ¦ÝÐÛ)ú
ÍqåkÛÐÖ�ØÐÎgãçÒçàgæ è§Þ¦ãçå4ÎÐãîÞsÓÕÖ�ê�ÒäàÐÒäÓÕÒîÞ¦ãäÒçõ�ÞsÓ×ÒäÙ�à�Þ¦àÐØÊê�ÓÕÖ#Þ¦Ø?÷Lù�ê�Ó×ÞsÓ×Ö�Ö¥ügÖ4å�Î?ù

Ó×ÒçÙ¦à~Ù¦ßÕØÐÖ4ßÕÒçàgæ�ê§áxÙ�ß§ï³ãÔÓ×Ö�ß§ïÐßÕÒçàgæ�ê�ú
� Þ¦ß�ÓÕÒäÓÕÒçÙ�àÐÒäàÐæ � Ö�ß�áxÙ�ßÕÑ�ê�ï³êÕê�ÒçÙ�à�Þ¦àgØ�áxÎÐê�ÒçÙ�à�ÓÕß×Þ¦àgê�áxÙ�ß�Ñ�ÞsÓÕÒçÙ�àgê�áxÙ�ß

ãçÙ�Þ¦ØPÏ³ÞsãîÞ¦àÐå4ÒçàÐægú
'8Þ#÷�Ù¦ÎgÓ Ü�Ö4Ó×Ö4ßÕÑ�ÒçàÐÖ4ê5Ñ�ÒäàÐÒçÑ
ÎÐÑøù�å�Ù�ê�Ó§ÝÐãçÞ¦å�Ö4Ñ�Ö4à�Ó$Ù¦ácïÐãäÓ×Ö4ßÕê5Ù�à

æ�ßÕÒäØ~Ùsá ÿ Þ ö Ó×ÒäãçÖ4ê�ú
èSÙ¦Ñ�Ñ�ÎgàÐÒçå�ÞsÓ×ÒäÙ�àPÍ?åkÛÐÖ4ØÐÎÐãäÒçàÐæ f ß�åkÛÐÖ�ê�Ó×ßÕÞsÓ×Ö4ê&ï³àÐÖ�ù�æ�ß×ÞsÒçàÐÖ4Ø�å�Ù�Ñ�Ñ�ÎÐàgÒçå#Þ_Ó×ÒçÙ¦àAÏ�Ö4Ó ö Ö�Ö4à

Ó×ÒçãäÖ�ê$�qÒîÞÚê�ÒçÑ�ÎÐãçÞsÓ×ÒäÙ�à�Ùsá.Ó×ÛgÖAê�Ó×ß�Ö#Þ¦Ñ�æ¦ß×Þ¦ÝÐÛ)ú
èSÙqØÐÖñæ�Ö4àÐÖ�ßÕÞsÓ×ÒäÙ�à - Ö4àÐÖ�ßÕÞsÓ×Ö4ê§å�ÙqØÐÖHáxÙ�ßWÓ×ÛÐÖÅÓ×ÒäãçÖ Þ¦àÐØ�ê ö ÒäÓ×åkÛaÝgßÕÙqå�Ö�ê�êÕÙ�ß�ê�ú

ûcÞ¦ÏÐãçÖ Y ú Y � ¡TÂy¢)¥�¶·¥æ¦)§b¤�Ây¶Ó³U¤µ£�¶·¢)¸È¹É¤0½Ä¦N¸ÈÅw°9¼±¶�£·º

Ö�ü?Ö4å�ÎgÓÕÒçÙ�à}Ù¦áWÓ×ÛÐÖÚê�Ó×ß�Ö#Þ¦Ñ;æ�ß×Þ¦ÝgÛ ì ÎÐà�Ó×Òäã.Ö#ÞsåkÛ�ï³ãÔÓ×Ö4ß�Û³Þ¦êñÞsÓ�ãçÖ#Þsê�ÓFõ�ûKû,+
0¥õ�ý�õ}ÒäÓ×Ö4Ñ�êHÙ�à�ÒäÓÕê
ÒçàgÝÐÎgÓ$åkÛ³Þ¦àgàÐÖ�ã�ú 1 Ù�ß3Ó×ÛÐÖñê�ÓÕÖ#Þ¦Ø?÷Lù�ê�Ó×ÞsÓ×ÖAêÕåkÛÐÖ4ØÐÎÐãäÖ ì Ó×ÛÐÖ4ßÕÖAÞ¦ß�Ö�Ñ�Þ¦à�÷�Ó×ß×ÞsØÐÖ�ÙUÒDê$ÏDÖ�Ó ö Ö4Ö�à�å4Ù?ØgÖ
êÕÒäõ�Ö ì ÏÐÎ2ÒDÖ�ß êÕÒäõ�Ö ì Þ¦àÐØ�ãîÞsÓÕÖ�àÐå�÷ ì Þ¦àÐØ ö ÖÚÞ¦ß�Ö
ØÐÖ	��Ö�ãäÙ�ÝÐÒäàÐæ�ÓÕÖ�åkÛÐàÐÒäðLÎÐÖ�ê�ÓÕÙ�Ù�ÝgÓÕÒçÑ�Òçõ4ÖAØgÒ�ÒDÖ�ßÕÖ4à�Ó
Ñ�Ö4Ó×ß�Òçå4ê ö � ­�÷ ú � àzÓ×ÛÐÒäê�Ó×ÛÐÖ4êÕÒçê ìWö ÖPÎÐêÕÖPÞ�ê�ÒçÑ�ÝÐãçÖ�ÛÐÒçÖ4ß×Þ¦ß�åkÛÐÒçå�Þ¦ãSê�åkÛÐÖ�ØÐÎgãçÖ�ßøÓ×ÛÐÞsÓÚå�Ù¦àÐê�ÓÕßÕÎÐå�Ó×ê
Þ'Í?ÒçàÐæ¦ãçÖÚéHÝgÝDÖ�Þ¦ß×Þ¦àgå�Ö�Í?åkÛÐÖ�ØgÎÐãçÖ�ýUÍ?é�Í�� ö [�÷ áxÙ¦ßAÖ�Þ¦åkÛ�ïÐãäÓ×Ö4ß�ú�é�Í?é�Í�ÒçêAÞPêÕåkÛÐÖ4ØÐÎÐãçÖ ö ÛÐÖ�ß�Ö
Ö#ÞsåkÛ,àÐÙqØÐÖ�Þ¦ÝÐÝ�Ö#Þ¦ß�ê%Ö¥üÐÞså4Ó×ãÔ÷}Ù�àÐå4Ö�Òäà�ÓÕÛÐÖ�ãäÙ?Ù¦Ý�àgÖ�ê�Ó
ØÐÖ�àgÙ¦Ó×ÒäàÐæ~ÓÕÛÐÖ�Ö�ü?Ö�å4ÎgÓ×ÒäÙ�à,Ù�ß�ØÐÖ�ß4ú ô Ö
å�Ù¦àÐê�ÓÕßÕÎÐå�Ó
Ù�àgÖ�ê�ÎÐåkÛ¹ãäÙ?Ù�Ý�àgÖ�ê�ÓAáxÙ�ß�Ö�Þ¦åkÛ,ÛÐÒäÖ�ßÕÞ¦ßÕåkÛÐÒäå#Þ¦ã�ê�Ó×ß�Ö#Þ¦Ñ å4Ù�àÐê�Ó×ßÕÎgå4Ó ì êÕÎÐåkÛ�Ó×Û³Þ_Ó%Ö�Þ¦åkÛ
å�Ù¦Ñ�Ý�Ù�àÐÖ4àLÓ
ÒçêAÖ�ü?Ö�å4ÎgÓ×Ö4Ø Þ�êÕÖ�Ó�àLÎÐÑ�Ï�Ö�ß%Ù¦á5Ó×ÒäÑ�Ö4êAáxÙ�ßAÖ
�¦Ö�ß�÷¹Ö�ü?Ö4å�ÎgÓÕÒçÙ�à¹Ùsá5ÒäÓÕê
Ý³Þ¦ß�Ö�à�Ó#ú � à
ãîÞ_Ó×Ö�ßWåkÛ³Þ¦Ý?Ó×Ö�ß�ê ìÐö Ö�ßÕÖ�áxÖ�ßSÓÕÙ
Ó×ÛgÖ3��Ñ�ÎÐãÔÓ×ÒäÝÐãçÒäå�ÒäÓÌ÷4��Ù¦á�ÞAï³ãäÓÕÖ�ß§Þsê3Ó×ÛgÖ�àLÎÐÑ�Ï�Ö�ß§Ù¦á)Ó×ÒçÑ�Ö�êWÓ×Û³Þ_Ó§ÒäÓ
Ö�ü?Ö4å�ÎgÓÕÖ�êHÒäà~Þøå4Ù�Ñ�ÝÐãçÖ�Ó×Ö�Ö�ü?Ö4å�ÎgÓÕÒçÙ�à~Ù¦á.Þ�ê�åkÛÐÖ�ØÐÎgãçÖ¦ú

1 Ù�ãçãäÙ ö ÒäàÐæ3ÓÕÛÐÖ�êÕåkÛgÖ�ØÐÎÐãäÖ�ß ì Ó×ÛgÖ�å�Ù�Ñ�ÝÐÒçãäÖ�ßDÛ³Þ¦ê�ê�Ó×Þ¦æ�Ö4êmÓ×Û³ÞsÓ�ÞsßÕÖ&ê�ÝDÖ4å�ÒäïÐå1áxÙ¦ßmå�Ù�Ñ�Ñ�ÎÐàgÒçå#Þ_Ó×ÒçÙ¦à?ù
Ö�ü?Ý�Ù�êÕÖ4Ø�ÞsßÕåkÛÐÒÔÓ×Ö�å�Ó×ÎÐß�Ö�ê
�.Ý³Þ¦ß�Ó×ÒÔÓ×ÒçÙ¦àÐÒçàÐæ ì ãçÞ�÷¦Ù�ÎgÓ ì Þ¦àÐØÚå4Ù�Ñ�Ñ
ÎÐàÐÒçå�ÞsÓ×ÒäÙ�à
ê�åkÛÐÖ�ØgÎÐãçÒäàÐæÐú&û5ÛÐÖ5àgÖ�üqÓ
Ó×ÛgßÕÖ�ÖñåkÛ³ÞsÝgÓ×Ö4ßÕêÅÙ¦ácÓÕÛÐÖ�Ó×ÛÐÖ4êÕÒäê ÞsßÕÖñØÐÖ
�¦Ù¦Ó×Ö4Ø'ÓÕÙøÓÕÛÐÖ�ê�Ö%ÝgÛ³Þ¦êÕÖ4ê�ú

û5ÛÐÒçê5ÓÕÛÐÖ�ê�Òçê$Ñ�Þ��¦Ö�ê5ÓÕÛÐÖ�áxÙ�ãçãäÙ ö ÒäàÐæ�å4Ù�à�Ó×ßÕÒäÏÐÎgÓÕÒçÙ�àÐê
�
5 1 ÒäãäÓÕÖ�ß%áxÎgêÕÒçÙ¦à�Ù�Ý?Ó×ÒçÑ�Òçõ�ÞsÓ×ÒäÙ�àÐêñÓ×Û³Þ_Óøå�Ù�Ñ�ÏgÒçàÐÖPÏ�Ù¦Ó×Û�êÕÖ4ðLÎÐÖ�à�Ó×ÒçÞ¦ãÅÞ¦àÐØ�Ý³Þ¦ßÕÞ¦ãçãäÖ�ã3ê�Ó×ß�Ö#Þ¦Ñ
ê�Ö�æ�Ñ�Ö�à�Ó×ê ì Ö
��Ö4à�ÒÔá�ÓÕÛÐÖ�ß�Ö
ÞsßÕÖ�ÏÐÎ2ÒDÖ�ß�ê Ï�Ö4Ó ö Ö�Ö4à�àÐÙqØÐÖ4ê�ú

5 é�ï³ãÔÓ×Ö�ß§ïÐêÕêÕÒäÙ�àaÓ×ßÕÞ¦àÐê�áxÙ¦ßÕÑ�ÞsÓ×ÒäÙ�àmú
­U;



5 - ß×Þ¦ÝgÛ~ß�Ö�Ù�ß�ØÐÖ�ß�ÒçàÐæÚÓÕß×Þ¦àÐê�áxÙ�ßÕÑ�ÞsÓÕÒçÙ�àÐê4ú

5 Íq÷qàÐåkÛgßÕÙ�àÐÒäõ#ÞsÓÕÒçÙ�àPÖ4ãçÒçÑ�ÒçàÐÞsÓ×ÒäÙ�à�ÓÕß×Þ¦àÐê�áxÙ�ßÕÑ�ÞsÓÕÒçÙ�àÐê4ú
5 é à�Þ¦ãäæ�Ù�ß�ÒäÓ×ÛgÑ»áxÙ¦ß5ãîÞ#÷qÒçàÐæÚÙ�Î?ÓHÞ�ï³ãÔÓ×Ö4ß5æ�ß×Þ¦ÝgÛ'Ù�à�ÓÕÙ�Þ�ÓÕÒçãçÖ4ØPÞ¦ßÕåkÛgÒäÓ×Ö4å4ÓÕÎÐßÕÖsú

5 é å4Ù�Ñ�Ñ
ÎÐàÐÒçå�ÞsÓ×ÒäÙ�à,ê�åkÛÐÖ�ØgÎÐãçÒäàÐæ�Þ¦ãçæ�Ù¦ßÕÒäÓÕÛÐÑ�Ó×Û³Þ_ÓøÑ�Þ¦àÐÞ¦æ�Ö�ê
ãçÒçÑ�ÒäÓÕÖ�Ø�å�Ù�Ñ�Ñ�ÎÐàÐÒäå#ÞsÓÕÒçÙ�à
Þ¦àgØ'ÏÐÎ�Ò)Ö4ßÅß�Ö�ê�Ù�ÎÐßÕå4Ö�ê4ú

5 é à�Ö�àÐØ?ùUÓ×Ùsù�Ö�àÐØ}ÒäÑ�ÝÐãäÖ�Ñ�Ö�à�ÓkÞ_Ó×ÒçÙ¦à'Ù¦á3Þ�Ý³Þsß×Þ¦ãäãçÖ�ãäÒçõ4ÒçàÐæøå�Ù¦Ñ�ÝÐÒäãçÖ4ßÅáxÙ�ßHê�Ó×ß�Ö#Þ¦Ñ�ÒçàgæaÞ¦ÝÐÝÐãäÒÔù
å�ÞsÓ×ÒäÙ�àÐê�ú

û5ÛÐÖ}ßÕÖ4Ñ�Þ¦ÒäàÐØÐÖ4ß�Ù¦áñÓ×ÛgÒçê�ÓÕÛÐÖ�ê�ÒçêaÒçê�Ù�ßÕæ�Þ¦àÐÒçõ4Ö�ØÊÞ¦ê�áxÙ¦ãçãçÙ ö ê4ú�èSÛ³Þ¦ÝgÓÕÖ�ß ­ ØÐÖ4êÕå�ß�ÒçÏ�Ö�êaÓ×ÛgÖ
Ý³Þ¦ß�Ó×ÒÔÓ×ÒçÙ¦àÐÒçàÐæÚÝgÛ³Þ¦êÕÖAÙ¦á&ÓÕÛÐÖAå�Ù�Ñ�ÝÐÒçãäÖ�ß ì ÒçàÐå4ãçÎÐØgÒçàÐæÚÓ×ÛgÖ%ÝÐß�ÒçàÐå4ÒçÝÐãäÖ�Ö�à³ÞsÏÐãçÒäàÐæ�ÓÕß×Þ¦àgê�áxÙ�ß�Ñ�ÞsÓÕÒçÙ�àgê�ú
èSÛ³Þ¦Ý?Ó×Ö�ß � ØgÖ�êÕå4ßÕÒäÏDÖ4ê&Ó×ÛÐÖ5ãçÞ�÷¦Ù�ÎgÓ�ÝgÛ³Þ¦êÕÖ$ÞsàÐØ�Ó×ÛÐÖ5ê�ÝDÖ4å�ÒÔï³å5ÒçÑ�ÝÐãçÖ4Ñ�Ö4à�ÓkÞsÓÕÒçÙ�àñáxÙ�ß ÿ Þ ö ú1èSÛ³Þ¦Ýqù
Ó×Ö4ß � ØÐÖ4êÕå�ß�ÒçÏ�Ö�ê§ÓÕÛÐÖ�å�Ù¦Ñ�Ñ�ÎgàÐÒçå�ÞsÓ×ÒäÙ�à�ê�åkÛÐÖ�ØÐÎgãçÖ�ß$ÞsàÐØaæ�Ò��¦Ö�êSÓÕÛÐÖñÞ¦ãäæ�Ù�ßÕÒÔÓ×ÛÐÑ·áxÙ¦ß3Ó×ÛgÖ�å�Ù�Ñ�Ñ�Î?ù
àÐÒäå#ÞsÓÕÒçÙ�àPêÕåkÛgÖ�ØÐÎÐãäÒçàÐæ�ÝÐÛ³Þ¦ê�Ö
Ù¦ácÓ×ÛÐÖ ÿ Þ ö Ï³Þså��¦Ö�àgØmú�èSÛÐÞ¦ÝgÓ×Ö4ß : ØÐÖ�ê�å�ßÕÒäÏDÖ4êHå4Ù?ØÐÖ%æ�Ö�àgÖ�ß×Þ_Ó×ÒçÙ¦à
áxÙ�ßÅÓ×ÛÐÖ ÿ Þ ö Ï³Þ¦å��sÖ�àÐØmúAèSÛÐÞ¦ÝgÓ×Ö4ß ; æ�Ò9��Ö4ê�ßÕÖ4êÕÎÐãÔÓ×ê áxÙ¦ß Ó×ÛgÖ
å�ÎgßÕßÕÖ4à�ÓñÒçÑ�ÝÐãçÖ4Ñ�Ö4àLÓ×ÞsÓ×ÒäÙ�àPÙ¦á�Ó×ÛgÖ
ÍqÓÕßÕÖ#ÞsÑ � ÓHå�Ù�Ñ�ÝÐÒçãäÖ�ß$Ù)��Ö4ß�Ù�ÎÐß ÏDÖ4àÐåkÛÐÑ�Þ¦ß �~êÕÎÐÒÔÓ×ÖsúñèSÛ³Þ¦ÝgÓÕÖ�ß g ØÐÖ�ê�å�ß�ÒçÏ�Ö�ê�ßÕÖ4ãîÞsÓÕÖ�Ø ö Ù�ß��«ú 1 ÒÔù
à³Þ¦ãäãä÷ ì ÓÕÛÐÖSÞsÝÐÝDÖ4àÐØÐÒäå�Ö�ê.æ�Ò��¦ÖWÓÕÛÐÖSê�Ù�ÎÐßÕå4ÖSå4Ù?ØÐÖ ì ÓÕÛÐÖSãçÞ�÷¦Ù�ÎgÓ ì Ó×ÛgÖSÖ�ü?Ö4å�ÎgÓÕÒçÙ�à
ÓÕß×Þ¦å4Ö ì Þ¦àÐØ��sÞ¦ß�ÒçÙ�ÎÐê
Ù¦ÓÕÛÐÖ�ß$ÒäÓÕÖ�Ñ�êSáxÙ�ß5Ö�Þ¦åkÛ�Þ¦ÝgÝÐãçÒäå#ÞsÓÕÒçÙ�à�ÒäàPÙ�ÎÐß5Ï�Ö�àÐåkÛÐÑ�Þ¦ß���êÕÎÐÒÔÓ×Ösú

­\g
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ÍqÓÕßÕÖ#ÞsÑ � Ó.ÝÐßÕÙ)�qÒçØÐÖ4ê.Ó×ÛgÖ3ï³ãÔÓ×Ö�ßcå�Ù�àgê�Ó×ß�ÎÐå4Ó�Þ¦êcÓÕÛÐÖ§Ï³Þ¦ê�ÒçåSÞ¦ÏÐê�ÓÕß×Þ¦å�Ó�ÎÐàÐÒÔÓ.Ùsá�Þ¦ÎgÓ×Ù¦àÐÙ�Ñ�Ù�ÎÐê�ê�Ó×ß�Ö#Þ¦Ñ
å�Ù¦Ñ�ÝÐÎ?ÓkÞsÓÕÒçÙ�àmú.û5ÛÐÖñÝÐßÕÙ�æ¦ß×Þ¦Ñ�Ñ�Ö4ß§êÕÛgÙ�ÎÐãçØPØÐÖ4å�ÒäØÐÖ�Ó×ÛÐÖ�Ï�Ù�ÎÐàÐØÐÞ¦ßÕÒäÖ�ê$Ù¦ácÖ#Þ¦åkÛPï³ãäÓÕÖ�ß$Þ¦å4å�Ù�ß�ØÐÒçàgæ
Ó×Ù ö ÛÐÞsÓPÒçê�Ñ�Ù�ê�Óaà³ÞsÓÕÎÐß×Þ¦ãÅáxÙ�ß�ÓÕÛÐÖ}Þ¦ãçæ¦Ù�ßÕÒÔÓ×ÛÐÑ ÎÐàgØÐÖ�ßPå�Ù¦àÐêÕÒäØÐÖ�ßÕÞsÓ×ÒäÙ�àmú ô ÛÐÒçãäÖ�Ù�àÐÖ�å�Ù�ÎÐãäØ
Ö�à.�qÒçê�ÒçÙ�à[Ö#Þ¦åkÛiï³ãÔÓ×Ö�ß�ßÕÎgàÐàÐÒçàgæ¹Ù�àiÞ¹ê�Ö�Ý³Þ¦ßÕÞsÓ×Ö�Ñ�Þ¦åkÛgÒçàÐÖ~ÒçàiÞ�Ý³Þ¦ß×ÞsãçãçÖ4ã$ê�÷qê�ÓÕÖ�Ñ ì ÍLÓ×ßÕÖ�Þ¦Ñ � Ó
ÛÐÒäØÐÖ�ê�ÓÕÛÐÖaæ�ß×ÞsàqÎgãîÞ¦ß�ÒäÓÌ÷�Ù¦á$Ó×ÛÐÖaÓ×Þ¦ßÕæ�Ö�ÓÚÑ�Þ¦åkÛÐÒçàgÖ�áxßÕÙ�Ñ Ó×ÛgÖaÝÐßÕÙ�æ¦ß×Þ¦Ñ�Ñ�Ö4ß�ú}û5ÛLÎÐê ì ÒäÓ
Òçê�Ó×ÛgÖ
ßÕÖ4êÕÝ�Ù�àÐê�ÒçÏÐÒäãçÒäÓÌ÷ñÙsá³Ó×ÛÐÖ§å4Ù�Ñ�ÝÐÒçãäÖ�ß�Ó×Ù�ÞsØ³Þ¦ÝgÓ&ÓÕÛÐÖ§æ�ßÕÞ¦àLÎÐãîÞsßÕÒäÓÌ÷ñÙsá³Ó×ÛÐÖ§ê�Ó×ß�Ö#Þ¦Ñ�æ�ß×ÞsÝÐÛ
áxÙ�ßcÖ
��å�ÒäÖ�à�Ó
Ö�ü?Ö4å�ÎgÓÕÒçÙ�à~Ù�à'ÞøÝÐÞ¦ß�ÓÕÒçå�ÎgãîÞ¦ß5ÞsßÕåkÛÐÒÔÓ×Ö�å�Ó×ÎÐß�Ö¦ú

ô ÖHÎÐêÕÖHÓÕÛÐÖ ö Ù�ß�Ø��xzn�My"æ*yJæ��
	�æ*	wõ Ó×Ù%ßÕÖ4áxÖ4ßSÓ×ÙAÓ×ÛÐÖ ÝÐßÕÙqå�Ö4êÕê5Ù¦ámØÐÒ��qÒçØgÒçàÐæ%Þ
ê�ÓÕßÕÖ�Þ¦Ñ»ÝÐßÕÙ�æ¦ß×Þ¦Ñ
Òçà�ÓÕÙ�ÞÚê�Ö4Ó Ù¦á.ÏÐÞ¦ãîÞ¦àgå�Ö�ØPå4Ù�Ñ�ÝgÎgÓkÞsÓÕÒçÙ�àaÎgàÐÒäÓÕê�ú - Ò9��Ö4àPÓÕÛ³ÞsÓ ÞÚÑ�ÞvügÒäÑ�ÎÐÑ�Ù¦á�8 å4Ù�Ñ�ÝÐÎgÓkÞ_Ó×ÒçÙ¦à
ÎÐàÐÒÔÓ×ê�å�Þ¦à�Ï�Ö�êÕÎÐÝgÝDÙ�ß�Ó×Ö4Ø�Òäà�Ó×ÛgÖÚÛ³Þ¦ßÕØ ö Þ¦ß�Ö ì ÓÕÛÐÖÚÝ³Þ¦ß�Ó×ÒÔÓ×ÒçÙ¦àÐÒçàÐæ�ê�Ó×Þ¦æ�Ö
ÓÕß×Þ¦àgê�áxÙ�ß�Ñ�ê�Þ�ê�Ó×ß�Ö#Þ¦Ñ
æ�ßÕÞ¦ÝÐÛ�ÒäàLÓÕÙ�ÞAêÕÖ4Ó§Ù¦á�àÐÙ�Ñ�Ù�ß�ÖÅÓÕÛ³Þ¦à98;ïÐãäÓ×Ö4ßÕê ì Ö�Þ¦åkÛaÙ¦á ö ÛÐÒäåkÛaÝDÖ4ß�áxÙ�ß�Ñ�ê3Þ¦ÝÐÝgßÕÙ#ü?ÒçÑ�ÞsÓ×Ö4ãä÷ÚÓ×ÛgÖ
ê×ÞsÑ�Ö$Þ¦Ñ�Ù�ÎÐà�Ó1Ù¦á ö Ù�ß �ÚØÐÎgßÕÒçàgæñÓÕÛÐÖ$Ö�ü?Ö�å4ÎgÓ×ÒäÙ�à�Ù¦áDÓÕÛÐÖ$ÝÐßÕÙ¦æ�ß×Þ¦Ñ~ú 1 Ù¦ãçãçÙ ö ÒäàÐæHÓ×ÛgÒçê�ê�Ó×Þ¦æ�Ö ì Ö�Þ¦åkÛ
ï³ãÔÓ×Ö�ß5å�Þ¦à~ÏDÖñßÕÎgà~Ù¦à�ÞÚêÕÖ4Ý³Þ¦ßÕÞsÓ×ÖAÝÐßÕÙqå�Ö4êÕê�Ù�ß5Ó×ÙøÙ�ÏgÓ×Þ¦Òçà~ÞÚãçÙ�ÞsØ?ùÌÏ³ÞsãîÞ¦àÐå4Ö�ØaÖ¥ügÖ4å�ÎgÓ×Þ¦ÏÐãäÖ¦ú

'�Ù�Þ¦Ø?ù�Ï³Þ¦ãîÞsàÐå�ÒäàÐæ§Òçê)Ý³Þ¦ß�ÓÕÒçå4ÎÐãîÞ¦ß�ãä÷$ÒäÑ�Ý�Ù�ß�Ó×Þ¦à�ÓmÒäà�Ó×ÛÐÖ�ê�Ó×ßÕÖ�Þ¦Ñ�ÒçàÐæ5ØÐÙ¦Ñ�Þ¦Òäà ì ê�ÒçàÐå4Ö&Ó×ÛÐÖ�Ó×ÛgßÕÙ�ÎÐæ¦Û?ù
ÝÐÎgÓ3Ù¦ámÞ%ê�ÓÕßÕÖ�Þ¦Ñ æ�ß×ÞsÝÐÛ�ÒäêWÖ4ðLÎ³Þ¦ã«Ó×ÙñÓ×ÛÐÖ~{�æ*	�æ*{��¢{ÊÓ×ÛÐß�Ù�ÎÐæ�ÛgÝÐÎgÓ3Ù¦á�Ö#ÞsåkÛ�Ù¦á�ÒÔÓ×ê1ê�Ó×Þ¦æ�Ö4ê�ú�û5ÛÐÒäê
ÒçêAÒçà�å�Ù¦àLÓÕß×Þ¦ê�Ó%ÓÕÙ�ê�å�ÒçÖ4à�Ó×ÒäïÐå�ÝÐß�Ù�æ�ßÕÞ¦Ñ�ê ì�ö ÛgÒçåkÛ¹Ù¦áRÓÕÖ�à�å�Ù�à�ÓkÞsÒçà�Þ'àLÎÐÑ�Ï�Ö�ßAÙ¦á5ê�ÓkÞ¦æ�Ö4ê ö ÛgÒçåkÛ
ÝÐß�Ù?å4Ö�êÕê�Þ�æ�Ò9��Ö4à ØÐÞsÓkÞ�ê�Ö4Ó
%3Ó×ÛÐÖaß�ÎÐàÐàÐÒäàÐæ�Ó×ÒäÑ�Ö�Òäê
Ó×ÛgÖ ���¢{ Ù¦á$Ó×ÛgÖaßÕÎÐàÐàgÒçàÐæ�Ó×ÒäÑ�Ö4ê
Ù¦áÅÓ×ÛgÖ
ÝÐÛ³ÞsêÕÖ�ê ì êÕÎgåkÛ[Ó×Û³Þ_Ó�Þ}ÛÐÒäæ�Û?ùÌÝ�Ö�ß�áxÙ�ßÕÑ�Þ¦àÐå4Ö ì Ý³Þ¦ßÕÞ¦ãçãäÖ�ãSÝgÛ³Þ¦êÕÖ'å#Þ¦à Ý³Þ¦ß�Ó×ÒçÞ¦ãçãÔ÷,å4Ù�Ñ�Ý�Ö�àgê×ÞsÓÕÖPáxÙ¦ß
Þ¦à}ÒçàgÖ
��å�ÒäÖ�à�ÓñÝÐÛ³Þ¦ê�Ö¦ú � à}Ñ�ÞsÓ×ÛgÖ�Ñ�ÞsÓ×Òäå#Þ¦ã8Ó×Ö4ßÕÑ�ê ì éHÑ�Ø³Þ¦ÛgãÉùþêÈ'8Þ ö å#ÞsÝgÓ×ÎÐß�Ö�ê�Ó×ÛgÖÚÑ�Þ_ü?ÒäÑ�ÎÐÑ
ßÕÖ�Þ¦ãçÒäõ#Þ¦ÏgãçÖ
ê�ÝDÖ4Ö�ØÐÎgÝ�áxÙ�ß�ê�å�ÒäÖ�à�Ó×ÒÔï³åøÞ¦ÝÐÝÐãäÒçå�ÞsÓ×ÒäÙ�àÐê�úo� Ù ö Ö
�¦Ö�ß ì áxÙ�ß�ê�Ó×ßÕÖ�Þ¦Ñ�ÒçàÐæ�ÝgßÕÙ�æ�ßÕÞ¦Ñ�ê ì Ó×ÛgÖ
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Ñ�Þ_ü?ÒçÑ�ÎÐÑ�ÒçÑ�ÝÐß�ÙN�¦Ö�Ñ�Ö�à�ÓÅÒçà�ÓÕÛÐßÕÙ�Îgæ�ÛÐÝÐÎgÓÅÒäê5æ�Ò��¦Ö�à~ÏL÷�Ó×ÛÐÖ�áxÙ�ãäãçÙ ö ÒçàÐæ
Ö�ü?ÝÐßÕÖ4êÕê�ÒçÙ�à"�

: z�;�æ*{��¢{ ����ó�ó@vn�;�Dý<� � ø
�=� >@?��A © ���CB;ø��D uFEG��ý����CBKø��c�
ö ÛÐÖ4ßÕÖH� ©I���J� ��K ØÐÖ�àgÙ¦Ó×ÖÅÓ×ÛÐÖHÞ¦Ñ�Ù¦ÎÐà�Ó3Ùsá ö Ù¦ß �øÒçà�Ö#Þ¦åkÛ�Ùsá)Ó×ÛgÖL8;ÝÐÞ¦ß�ÓÕÒäÓ×ÒäÙ�àÐê�Ù¦á�Þ%ÝÐß�Ù�æ�ß×ÞsÑ ì
Þ¦àÐØ ø��mØgÖ�àÐÙ¦ÓÕÖ�ê§ÓÕÛÐÖ�Ñ�ÎÐãÔÓ×ÒäÝÐãçÒäå�ÒäÓÌ÷
Ù¦á ö Ù¦ß ��êÕÖ�æ¦Ñ�Ö4àLÓ^÷&Òçà�ÓÕÛÐÖ�ê�Ó×Ö#ÞsØg÷�ùÌê�Ó×ÞsÓ×Ö�ê�åkÛÐÖ�ØgÎÐãçÖsúWû5ÛLÎÐê ì
Òäá ö Ö%ØgÙ�ÎÐÏÐãäÖ�Ó×ÛÐÖñãçÙ�Þ¦ØaÙ¦á�Ó×ÛÐÖñÛÐÖ�Þ)�qÒäÖ�ê�ÓÅàÐÙqØÐÖ�ý�æcôcó�ô ì Ó×ÛÐÖñàÐÙqØÐÖ ö ÒäÓÕÛaÓ×ÛÐÖñÑ�Þ_ü?ÒçÑ�ÎÐÑM���CB;ø��W� ì
Ó×ÛgÖ�à[ÓÕÛÐÖ'Ý�Ö�ß�áxÙ�ßÕÑ�Þ¦àÐå4Ö'å4Ù�ÎÐãäØ�ê�Î2Ò)Ö4ß�Ï�÷�Þ¦ê�Ñ�ÎÐåkÛiÞ¦ê�Þ�áeÞså4Ó×Ù¦ß�Ù¦á Ó ö Ùgú+û5ÛgÖ�ÒçÑ�Ý³Þ¦å�ÓøÙ¦á
ãçÙ�Þ¦ØaÏ³Þ¦ãçÞ¦àÐå�ÒäàÐæ�Ù�à~Ý�Ö�ß�áxÙ¦ßÕÑ�Þ¦àÐå�ÖHÝÐãîÞ¦å4Ö�ê$Ý³Þ¦ß�Ó×Òäå�ÎÐãçÞ¦ß!�sÞ¦ãäÎÐÖ�Ù�àaÓ×ÛÐÖ�ÝÐÞ¦ß�ÓÕÒäÓ×ÒäÙ�àÐÒäàÐæ
ÝÐÛÐÞ¦êÕÖAÙ¦ácÞ
ê�ÓÕßÕÖ�Þ¦Ñ�å�Ù¦Ñ�ÝÐÒäãçÖ4ß�ú
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f ÎÐßÚÝ³Þ¦ß�Ó×ÒÔÓ×ÒçÙ¦àÐÖ�ß�Ö4Ñ�ÝgãçÙ�÷qê�Þ�ê�Ö4Ó�Ù¦áÅáxÎÐêÕÒäÙ�à ì ï³êÕê�ÒçÙ�à ì Þ¦àÐØ�ß�Ö�Ù�ß�ØÐÖ�ß�ÒçàÐæ�Ó×ßÕÞ¦àÐê�áxÙ�ßÕÑ�ÞsÓ×ÒäÙ�àÐê
ÓÕÙ
Òçàgå�ßÕÖ4Ñ�Ö4à�ÓkÞ¦ãäãä÷�Þ¦Ø���ÎÐê�ÓøÓ×ÛÐÖaê�Ó×ßÕÖ�Þ¦Ñ æ�ßÕÞ¦ÝÐÛ¹ÓÕÙ}ÓÕÛÐÖaØÐÖ4êÕÒçß�Ö�Ø æ�ß×ÞsàqÎgãîÞ¦ß�ÒäÓÌ÷�ú�û�Ù�ÞsåkÛÐÒçÖ	��ÖPãçÙ�ÞsØ
Ï³Þ¦ãçÞ¦àÐå4ÒçàÐæ ì Ó×ÛÐÖ�å4Ù�Ñ�ÝÐÒçãäÖ�ßAÖ�ê�ÓÕÒçÑ�ÞsÓ×Ö4ê%ÓÕÛÐÖaàLÎÐÑ�Ï�Ö�ß�Ù¦áÅÒäàÐê�ÓÕßÕÎÐå�Ó×ÒçÙ¦àÐê%ÓÕÛ³ÞsÓøÞ¦ß�Ö�Ö�ü?Ö4å�ÎgÓÕÖ�Ø ÏL÷
Ö#ÞsåkÛÊïÐãäÓ×Ö4ß�ÒäàiÙ�àÐÖ�ê�Ó×Ö#ÞsØg÷�ùÌê�Ó×ÞsÓ×Ö�å�÷qå�ãçÖ�Ùsá�Ó×ÛÐÖ�Ö4à�Ó×Òçß�Ö�ÝÐßÕÙ¦æ�ß×Þ¦Ñ+% ÓÕÛÐÖ�à ì å4Ù�Ñ�ÝgÎgÓkÞsÓÕÒçÙ�àÐÞ¦ãçãÔ÷
Òçà�ÓÕÖ�àÐê�Ò���Ö�ïÐãäÓ×Ö4ßÕê�å�Þ¦àÊÏDÖ�êÕÝÐãäÒäÓ ì Þ¦àgØiãçÖ�ê�êaØÐÖ�Ñ�Þ¦àÐØgÒçàÐæ,ïÐãäÓ×Ö4ßÕê�å�Þ¦àÊÏDÖ�áxÎgêÕÖ�Ø)ú·èSÎÐß�ßÕÖ4àLÓÕãä÷ ì
Þ'ê�ÒçÑ�ÝÐãçÖøæ�ß�Ö�Ö4Øg÷¹Þsãçæ�Ù�ß�ÒäÓÕÛÐÑ�Òäê%ÎÐê�Ö�Ø¹ÓÕÙ�Þ¦ÎgÓÕÙ�Ñ�ÞsÓ×Òäå#Þ¦ãäãä÷'êÕÖ�ãäÖ�å�Ó
Ó×ÛgÖ�ÓkÞsßÕæ�Ö�Ó×ê
Ùsá§áxÎÐêÕÒäÙ�à¹ÞsàÐØ
ï³ê�êÕÒçÙ¦à ì Ï³Þ¦ê�Ö�Ø~Ù�à~ÓÕÛÐÖñÖ�ê�Ó×ÒçÑ�ÞsÓÕÖ�Ù¦ácÓÕÛÐÖ ö Ù¦ß ��Òäà~Ö�Þ¦åkÛ~àÐÙ?ØgÖ¦ú

1 Ù�ß1Ö�ügÞ¦Ñ�ÝÐãçÖ ì Òäà�ÓÕÛÐÖÅå#Þ¦ê�ÖHÙ¦áDÓ×ÛÐÖ ÿ ÞsØ³Þ¦ßWÞ¦ÝÐÝÐãäÒçå�ÞsÓ×ÒäÙ�à ì ÓÕÛÐÖ Ù¦ßÕÒçæ¦Òçà³Þ¦ã?ê�ÓÕßÕÖ#ÞsÑ�æ¦ß×Þ¦ÝÐÛ�ý 1 Òçæsù
ÎÐß�Ö ­ ù ­ �$å�Ù�à�Ó×Þ¦ÒçàÐê :¦­ ï³ãäÓÕÖ�ßÕê4ú%û5ÛgÖ�êÕÖÚï³ãÔÓ×Ö4ßÕê�Û³Þ
�¦Ö�ÎgàqÏÐÞ¦ãîÞ¦àgå�Ö�Ø�Þ¦Ñ�Ù�ÎÐà�ÓÕê�Ù¦áWå�Ù�Ñ�ÝÐÎgÓ×ÞsÓ×ÒäÙ�à ì
Þ¦ê�Ö
�qÒçØgÖ�àÐå4Ö�ØwÏ�÷zÓ×ÛgÖ'Ö¥ügÖ4å�ÎgÓÕÒçÙ�à Ó×ßÕÞ¦å�Ö~Òçà 1 Òçæ¦ÎÐßÕÖ ­ ù Y ý�Þ\��ú û5ÛÐÖ�Ý³Þsß�Ó×ÒÔÓ×ÒäÙ�àÐÖ�ß%áxÎÐêÕÖ4ê�Þ¦ãäã§Ù¦á
Ó×ÛgÖ�ÝÐÒäÝDÖ4ãçÒçàgÖ�êñÒçà�Ó×ÛÐÖ�æ�ß×Þ¦ÝgÛ ì Þ¦àgØ,Ó×ÛÐÖ4à,áxÎÐê�Ö�ê
ÓÕÛÐÖ�Ï�Ù¦ÓÕÓÕÙ�Ñ � ù ö Þ#÷�êÕÝÐãäÒäÓW��Ù�Òçà}Òçà�ÓÕÙ�Þ ­ ù ö Þ�÷
êÕÝgãçÒäÓW��Ù�Òçà ì ÷qÒçÖ4ãçØÐÒäàÐæ�Ó×ÛgÖaê�Ó×ß�Ö#Þ¦Ñ0æ�ß×ÞsÝÐÛzÒçà 1 Òäæ�ÎÐß�Ö ­ ù � ú}éHêÚÒçãäãçÎÐê�Ó×ßÕÞsÓ×Ö4Ø,Ï�÷,ÓÕÛÐÖaÖ�ü?Ö�å4ÎgÓ×ÒäÙ�à
Ó×ßÕÞ¦å�Ö~Òçà 1 Òçæ¦ÎÐßÕÖ ­ ù Y ýeÏ�� ì ÓÕÛÐÖ�Ý³Þsß�Ó×ÒÔÓ×ÒäÙ�àÐÖ�Ø�æ�ßÕÞ¦ÝÐÛ�Û³Þ¦ê�Ñ
ÎÐåkÛwÏ�Ö4ÓÕÓÕÖ�ß�ãçÙ�ÞsØ�Ï³ÞsãîÞ¦àÐå4ÒçàÐægú � à
Ó×ÛgÖ�áxÙ�ãçãäÙ ö ÒäàÐæ
ê�Ö�å�Ó×ÒçÙ¦àÐê ìÐö ÖñØÐÖ�ê�å�ßÕÒäÏDÖ�ÒäàaÑ�Ù¦ßÕÖ�ØÐÖ�ÓkÞ¦ÒäãDÓÕÛÐÖ�Ó×ß×ÞsàÐê�áxÙ�ß�Ñ�Þ_Ó×ÒçÙ¦àÐêSÎgÓÕÒçãäÒçõ�Ö4Ø�Ï�÷�Ó×ÛgÖ
Ý³Þ¦ß�Ó×ÒÔÓ×ÒçÙ¦àÐÖ�ß4ú
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UpSampler (K)
int val = pop();

for (int i=0; i<K; i++)

  push(val);

MovingAverage (N)
int sum = 0;

for (int i=0; i<N; i++)

  sum += peek(i);

push(sum/N);

pop();

ýeÞ.� f ß�Òçæ�Òäà³Þ¦ã

int i, j, val;

for (i=0; i<CEIL(N/K); i++) {

  val = pop();

  for (j=0; j<K; j++)

    peek_buffer[i*K+j] = val;

}

UpSamplingMovingAverage (K, N)

int i, j, sum, val;

int buffer[PEEK_SIZE+LCM(N,K)];

for (i=0; i<LCM � �<���c��� �c¡�¢¤£�£¥�§¦
  val = pop();¨�©\ª � «�¬�­�¡�«�®��c¡�«¤£�£¥�
    buffer[PEEK_SIZ ¯\£\¢\° �\£\«¥±j¬4²m³\´�¡
}

for (i=0; i<PEEK_SIZE; i++)µ\¶ ¨�¨�·\ª*¸ ¢c±j¬�¹ ·�·\º�» µ\¶ ¨�¨�·\ª [i];
for (i=0; i<LCM � �<���c���¼�<¡�¢¤£�£¥�§¦
  sum = 0;¨�©\ª � «�¬�­�¡�«�®¤�<¡�«¤£�£¥�
    sum £¤¬ µ\¶ ¨�¨�·\ª*¸ ¢\°¼�m£\«¥±¤¡
  push(sum/N);

for (i=0; i<PEEK_SIZE; i++)¹ ·�·\º�» µ\¶ ¨\¨�·\ª*¸ ¢¥±j¬ µ\¶ ¨�¨�·\ª [i+LCM(N,K)];

int PEEK_SIZE = K*CEIL(N/K);

int peek_buffer[PEEK_SIZE];

prework

work
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duplicate

roundrobin (N, N)

push(pop() - pop());

Subtract
push(pop() + pop());

Add

ý�Þ\� f ß�Òçæ�Òäà³Þ¦ã

AddSubtract
push(peek(0) + peek(1));

push(peek(0) - peek(1));

for (int i=0; i<2; i++)

  pop();

ReorderRoundRobin (N)
int i, j;

for (i=0; i<2; i++)

  for (j=0; j<N; j++)

    push(peek(i+2*j));

for (i=0; i<2; i++)

  for (j=0; j<N; j++)

    pop();
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RoundRobin(3, 3)

RoundRobin (N, N)

push(pop() - pop());

Subtract
push(pop() + pop());

Add

AddSubtract
int i;

for (i=0; i<3; i++)

  push(pop() + pop());

for (i=0; i<3; i++)

  push(pop() - pop());

ReorderRoundRobin  (3)
int i, j, k;

for (i=0; i<2; i++)

  for (j=0; j<2; j++)

    for (k=0; k<3; k++)

      push(peek(3*i+6*j+k));

for (i=0; i<2; i++)

  for (j=0; j<2; j++)

    for (k=0; k<3; k++)

      pop();

  

1

ReorderRoundRobin  (N)
int i, j, k;

for (i=0; i<3; i++)

  for (j=0; j<2; j++)

    for (k=0; k<N; k++)

      push(peek(3*N*j+N*i+k));

for (i=0; i<3; i++)

  for (j=0; j<2; j++)

    for (k=0; k<N; k++)

      pop();

2
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VectorMultiply (N)
for (int i=0; i<N; i++)

  output.push(input.pop() * 

              WEIGHT[i]);      

VectorMultiply (N)

RoundRobin(N, N, ..., N)

VectorMultiply (N)

RoundRobin(N, N, ..., N)
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MovingAverage (N)
int sum = 0;
for (int i=0; i<N; i++)
  sum += peek(i);
push(sum/N);
pop();                   
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  pop();

prework

int i, sum = 0;

for (i=0 ; i<N; i++)

  sum += peek(i);

push(sum/N);

pop();

for (i=0; i<K-1; i++)

  pop();

work
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buf

int i;

for (i=0; i<11; i++) {

  push(input1.pop());

  buf[i] = input2.pop();

}

for (i=0; i<11; i++) {

  push(buf[i]);

}
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vFK����yz`�w�¤� � o;iF� z�xYZ�x{�EQN�{�yzuK=Mpv���¼7�;���«���+z�¼��2QO�;i+�{z��yx{�/¼�z&K4K{�$x'^ ¹/º&½ ©hL ¹/º�¾ ©¢¿ ¹/º$À ©/¿f�&�y�
¹/º�Á ©O�$x�z��{�yz%�w�¤� � o;iJ�,z.x{Â�Ã<�c�3ÄI�{�yzlÂtÅpv��{¼7�¸ÍÆÂ¤�y�~x��{��¿-zR�$Ât�R¿-Â{�~Ç+�{��¿��&�y� Å�z�Ât���yz�v�È~�ho �$x{Â�¿
x{z.Â{�-z�¼"��v��$z�É�Ê~Ë ¹/º&½yÌ ¿ ¹/º�¾fÌ ¿ ¹/º$À�Ì ¿f�&�y� ¹�º�ÁfÌ �$x�z[���yz`�Í�¤� �µÎ ÇF� z�x�Âëm��S���yz®ÂtÅpv���¼7��ÍÆÂp�y�~xt����¿
zR�&Â��R¿uÂ��~Ç+�{��¿f�$�y�;ÅWz.Â����yz�v�È~� Î �$x{Â�¿ux�z�Â�� z.¼.��v��~z.É�Ê~Ë

b ���Ù��� Ï³ÐuÑ����=�Ì�D)+��Ð��tÑ $

� ÉIx�z��yx�z�Â�z��a��ÂS���yz®Â��{x{z��$ÒÓÈ~x��&�y�;�$ÔÍ�{�yzU�$�y�yÉ�v�¼��&��v��~��Ë

� �c���Lmw�+z��y�$�{z�Â[�{�yznx{�/�$�[�&Ô"ÉO¿ Î z�¼��$ÇyÂ�zO�&Ô����yznÂt��x{Ç+¼.��Ç+x{zn�$ÔnÝ/�{x{z��$Ò��¡�[�yx{�~È$x��$ÒOÂ�¿,�$É�É
�y�$�t���¢ÇyÉ�É��yx{�$È~x��$ÒOÂ��u�R�~z��nÇy�yv�Õ/Ç+zUx����&�RË

�×Ö v�Âw�SÂ{z.�w¼��~�a���$v��yv��yÈp���yz��y���+z�Âw�&Ô0É	Òr�$�+� z.�U�{�¤x��RÅE�{v�É�z.Â Î Ê®�{�yzWÉ���Ê$�~Ç+�w�$É�È$�~x{v����yÒ�Ë
���;���yv�Â�¼R�$Â�z$¿fz.�$z�xtÊ/�{�yv��+È Î Ç���Â��yÉ�v��{�{z�x��y�/�yz�Â.Ë

� àØv�Âp�nÂ{z"�¤x�z��yx�z�Â{z.�a��v��+ÈO�{�yz���v�É�z�Â��$Ô´���+z¡âS�RÅ¸¼.�~�+ÙuÈ~Ç+x��&�{v��~��Ë

� mÇÅÛÚFÈ'ÄO/JË�Åp�yz.x{z×/rÜ Ö ¿ux{z"��Çyx��yÂP?WÜ�àØÅp�+z�x{z×/rv�Â�Òr�$�+� z.�;�{��? Î Ê9���+zUÉ��RÊ~�~Ç+�S�y�y�$Â{z&Ë

� Ï�Â{Â{Ç+Ò�zS���u�&�1�{�yzp¶�Ý�¦$Þ Ì ÝaßOÔ�Çy�y¼"��v��$�r�$É�Å��RÊ/Â��&�y� z��$x{Â²v��5���+z�v��yv��{v��$É�v�àR�3��v��$��Â�¼7�yz��yÇ+É�z
z"�~z�� v�Ô´v��pv�Â�z�ÒO�+��Ê9Ô��~xp�5È~v��~z���ÙuÉ���z.x�Ë

� �u�~x[z��$¼7�áÙuÉ��{z�x(1w¿*Å�z5�yz.Ùu�+zO�{�yz«Ùuz�É��yÂ�¿p1e@©jÈ�9È7â{ÈlÈ7ã3¿�1Ë@ jÈ�9È7âP�>j-¿p1e@©jÈ�9È7â�_¢`>n/¿�1e@©jDÈlÈ7ã3¿
1e@©j0�>j-¿u�&�y�Y1e@©j-_a`>n/Ë

� �u�~xpzR�&¼7�YÂ{�yÉ�v�����z�x�5�Å�zl�yz"Ùu�yz��{�yz�Ùyz�É�� 5�@¯?�H��N3��{�r�yz.�y�$��zU���yz®��Ê/� z��$Ô
�{�yzlÂ��yÉ�v��{��z.x�¿
z.v����+z�xUä$_�j-Ú�Åæå�l:m¤ÈW�~xS�c�3_�ç-ä:�c�$è'ÅÛçuË

� ÎÐÏ.÷©1
ù,�y�$É��yÂ1���yz�Ò«ÇyÉ���v��+É�v�¼.v���Ê�Ä�Â�z�z`Ý�z.¼.�{v��~� � Ë ã Ë � Ë
Ô��~x1���yz�v��yv���v��&É�v�à��&��v��~�lÂ�¼7�yz��+ÇyÉ�z¤Ô��$x
�y�/�yz×1­v������yzlÂ���x�zR�$ÒéÈ~x{�$�y�=�&Â¤¼��$Ò��yÇ���z�� Î Ê����+zlÂ{¼7�+z��yÇyÉ�z�x[Ô��~x��r�yÇ+Â{�YÂ�¼7�yz��yÇ+É�z
÷Î�2�xùêË

� Î�ëj÷ 1�ùÍ�y�~É��+ÂS�{�yz�ÒlÇyÉ��{v��yÉ�v�¼�v���Ê5Ô��~xS�{�yzUv��yv���v��&É�v�à��&��v��~�rÂ�¼7�yz��+ÇyÉ�z�l$ç-äU���yzUÂ��{zR�$��Ê¬Ât�7�&�{z
Ô��~x*�+���yz"15v������+z²Ât��x�zR�$ÒìÈ~x{�$�y���$Â�¼��~ÒO�yÇ+�{z�� Î Ê����yz²Â{¼7�yz.�yÇyÉ�z�x�Ô��~x´�p�+ÇyÂ{��Â{¼7�yz.�yÇyÉ�z&Ë
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� Á z.�nä	�3í�ç+`ZmO�9È�l$Ä�ÄG1kË¤�&�y�î_�ju`ZmO�9È�l$Ä�Ä�1¸ËS�yz.�y�$�{zl���yzlÂ{z.�[¼��~�a�7�&v��yv��yÈ9�$É�É��y��Åp�yÂ��{x{zR�&Ò
�yz.v�È~� Î �~x{Â��&ÔË1áv�� Éï�$�+� �&É�É�Çy�+Â���x�zR�$Òð�yz�v�È~� Î �~x�Âp�$ÔË1áv��YÉ5¿yx�z�Â{�-z�¼"��v��~z�É�Ê~Ë

� �u�~xU�y�/�yz�Âº/á�$�y�·ñnÅp�yz.x{z½/ ; ñ�Ü Éò�$�y� / ; ñ;Ü Ö ¿�É�z"�nóJÈZmÛô7�3_Jm.È!ÄO/ ; ñjË�x�z.��Ç+x{�î���+z
x��~Ç+��z«Ô�x��~Ò /;���;ñUv��=���yz�Ú�l$õ��3_	mêË«�¡�®x�z.�{Çyx{�yÂU�9Â�z�Õ¢Çyz��+¼�zr�&Ô�v��a��z�x�Ò�z.�yv��3��z«�y�$�yÂ��$Ô
�{�yz�Ô��~x�Ò ö­5 ; ?�÷.¿wÅp�yz.x{z 59Â�z��y�yv��yÈ¬�{��?Uv�Â��$�îv��a�{z�x{ÒOz��+v��&�{z��y�$�î�$Ô����+z9x{�~Ç���z9�&�y�
5 ; ?�Ü àUË

� �u�~x��yz.v�È~� Î �~x{v��yÈS�{v�É�z�Âe/��$�y�nñ
Åp�yz.x{zÙ/ ; ñ�Ü�àU¿$É�z"��óJÈZmÛø`Åk�9È7åZmÇÅ8�3ç�ÄO/ ; ñjË´x�z.�{Çyx{�l�¤Â��{x{v��+È
x�z��yx�z�Â{z.�a��v��+ÈO�{�yz®�yv�x�z�¼.�{v��~��Ô�x��~ÒQ/��{�Oñ�¿uz.v��{�yz�x ½ ¿ ¾ ¿ À ¿u�~x Á Ë

� Á z.�p�{�yz®�~� z.x��&�{�~xPoù�+z��y�$�{z®Â���x�v��yÈ5¼.�~�y¼R�3��z��y�&��v��~��Ë

�ûú �yz�ó$Úy�$è>l$Ú/Â����&��z®�$Ô´���yz®Â�v�Ò«ÇyÉ��&��v��~�9v�Â�Â����$x{z���v����{�yz�Ô��~É�É���Åpv��yÈ«Ât��x{Ç+¼.��Ç+x{z�Â �

üïý _"þ�ÈZ�&÷ ÿ
ù+Ât���~x�z�ÂÍ�/Ç+Ò Î z.x
�$Ôuv���z.Ò�Â´¼�Çyx�x{z.�¢�{É�ÊUv��U���yz Î ÇF� z�xÍÔ��$xÍz��$¼7�«ÙuÉ��{z�x´�$Ôu���+z
Ât��x�zR�$Ò±È$x��$�y�,Ë ý _hþ�ÈZ�j÷ ÿ
ù
Åpv�É�ÉÍx�z.�{Çyx{�=���+zn�/Ç+Ò Î z.x��$Ô²v��{z�ÒOÂ[v��¬�{�yznv��+¼��~ÒOv��yÈ
Î ÇF�,z.xSÔ��$x�ÙuÉ��{z�xSÿÍË

ü � í
Åkm�å>n�����äJÈ&÷ ?.ù��y�$É��yÂW�{�yz[ÂtÅpv���¼7�;¼.���yz¤Â{¼7�yz.�yÇyÉ�z�Ô��~x²��v�É�z7?�Ü�à�×­z[�$�y��z��a�{x{v�z.Â
�{�O�{�yz®z��y���$Ô´���yz®Â�¼7�yz��yÇ+É�zU�yÇyx{v��yÈn���yz®Â�v�Ò«ÇyÉ��&��v��~�rÅpv��������yz��µ�~� z.x��&�{�~x�Ë

ü Ï�Â{Â���¼.v��&�{z��rÅpv����OzR�$¼7��Ê��$v��yz.x�v�Â��UÂ{z"���$Ô,v��a��z.x{�u�$É Î ÇJ�,z.x{Â�¿��~�yzpÔ��~x²zR�$¼7�9v��y¼��$Ò��
v��yÈl¼7�y�$�y�yz.É��$Ô��{�yz Î ÇF� z�x.Ë�×	�yz���x�z.Ô�z.x{x{v��yÈ��{�n� Î ÇF�,z.xWÅ�z¤Åpv�É�É-�+z�Â{¼.x{v Î z�v�� Î Ê
�{�yzSz��y�y�-�~v��¢�{Â1�$Ô,�{�yzp¼7�u�$�y�yz.Éfv��1x{z.�yx{z.Â{z.�¢�{Â�Ë��0�xÅÛç ý _"Ã�÷ ç2ù�÷ ñ9ù-�yz��+�$��z.ÂW�$�Ov��a�{z�È~z.x
x�z��yx�z�Â�z��a��v��yÈ��{�yz®�/Ç+Ò Î z.xp�$Ôwv���z.Ò�Â�v�� Î ÇF�,z.xSñ¤�$ÔDÊ��~v��yz.x¢çuË

ü �u�~x�z��$¼7�ÁÊ��$v��yz.x�ç Å�z�¼.x{zR�3��zO�$�:ÅÛç0m¤ÈZ�hçÈl$Ú1è�_hþ�ÈZ�«`�å>nDÈ{ä$_�ÚFÈ"¿�� ý _hÃ � å>nt÷ ç2ùæË ú �yv�Â
Â�¼7�yz��+ÇyÉ�záv�Â�ÇyÂ{z.� Î Ê×���+zY¼��/�yzYÈ~z.�yz�x{�&��v��~� �y�y�$Â{z¬�{�î�yx����yÇ+¼�zY���+zY¼��/�yz Ô��$x
Ê��$v��yz.x{Â�Ë��u�~x1z��$¼7�¡Ê��~v��+z�x1���yz�Â{¼7�yz.�yÇyÉ�z¤v�Â²x{z��+x{z�Â�z��a��z.���$Â��lÂ�z�Õ¢Çyz.�y¼�z&Ë����yv���v��$É�É�Ê
z.Ò�����Ê~¿�Å�z��$�y� z��a��x�v�z.Â5�{�=���yz;z��+�û�$ÔS���+z�Â�¼7�yz��+ÇyÉ�z��yÇyx�v��yÈ=���+z�Â�v�Ò«Ç+É��&�{v��~�
Åpv����;���yz��µ�~� z.x��&�{�~x�Ë ú �+zUz.�a��x{v�z�ÂS¼R�$�����
	$z®���yz�Ô��~É�É���Åpv��+ÈlÔ��~x{Ò �
���¢�9È'ÄêñjË"¿y�{�yzOÊ��~v��yz.x�Â{z.�y�yÂ��y��Åp�yÂ��{x{zR�&ÒÓ�~�yz®v��{z�Ò Ô�x��~Ò Î ÇF�,z.xSñ�Ë
�þ�9È7ålÈjÅ�
EÈ&ÄêñjË"¿y�{�yzOÊ��~v��+z�x�x{z.¼�z.v��~z.Â��$�yz®�u�&�7�nv���z�Ò v��a���n�{�yz Î ÇF� z�xSñ�Ë

�6�



�0ÅÛçDÅkm�âÙl:mkn6Äêñ ; æ�Ë"¿p���yz�Ê��$v��yz.xr¼R�&É�É�Â ©R§,©�¨����$¨����Dæ��·�&�y� �yÉ��&¼�z�Â����yz=x�z�Â{Ç+É���v��
Î ÇF� z�xSñ�Ë

ü ¿�v��$z��5���yz�Ât�7�&�{v�¼&¿av��y¼.�~Ò�v��yÈ[¼7�u�&�y�yz�ÉuÅ�z�v�È~�a��Â1�$Ô zR�$¼7��Ê��~v��+z�x�¿~Å�z Î Çyv�É��5��Â����&��v�¼
`«È"ç-äEÅÛç/ó[`�å>nDÈ{ä$_�ÚFÈ�Ô��$xwzR�&¼7�NÊ��~v��yz.x�Ë ú �yv�ÂÍÂ{¼7�yz.�yÇyÉ�zpv�Âwx{z.�yx{z.Â{z.�¢�{z����$Â��¤Â�z�Õ¢Çyz.�y¼�z
�&Ôu�y�/�yz�Â
v��åÉ5Ë ú �+zWÂ{¼7�+z��yÇyÉ�z�È~v��~z�Â´���yz��~x{�+z�x´v���Åp�+v�¼7�l�{�¤Â{z.�y�nv��{z�ÒOÂ*Ô�x{�~Òì���+z
Ê��$v��yz.x'Í ÂWv��a�{z�x{�y�$É Î ÇF�,z.x{Â.Ë�×³z[¼��$É�Éu���+v�ÂWÂ�z��y�+v��yÈ«Â�¼7�yz��+ÇyÉ�z � m8l:múÅæå��0�xÅÛç � å>nt÷ ç2ù Ô��$x
Ê��$v��yz.xËçuË ú �yz�Â{¼7�yz.�yÇyÉ�z¤v�Â²¼��~ÒO�yÇ+�{z��9�yx�v��~x1���U���yz¤�$É�È$�~x{v����yÒ �+z�Â{¼.x{v Î z.� Î z.É���Å
�&�y��v���Â
¼��$É�¼.ÇyÉ��3��v��$�«v�Â
�{x{v��/v��$ÉæËh�1�$¼7�OÂ{¼7�yz.�yÇyÉ�zSv�Âwx{z��+x{z�Â�z��a��z.���$Â²�[¼�v�x{¼.ÇyÉ��$xwÉ�v�Ât�R¿
Åpv����5���yzSÉ��&Â��1�y�/�yzS� �~v��a��v��+È[���®���yz�Ùux�Â��RË�×³zpÅpv�É�É�ÇyÂ{zSnDÈ�laä2Ä � m8l:mÇÅæå��N�xÅÛç � å>nJ÷ ç2ùÀË
�{�;x{z.�{x{v�z.�~zNÊ��$v��yz.x�çDÍÆÂ®¼�Ç+x{x{z.�a� Î ÇF�,z.x[���u�3�®v��[Â��y�~ÇyÉ��áÂ{z��+��Ô�x��~ÒýÄÛ���yzn¼.Çyx{x�z��a�
�+���yzOv��=�{�yz�Â�¼7�yz��+ÇyÉ�z!Ë"¿
�&�y� `Zm.È�j�Ä � m8l:mÇÅæå��N�xÅÛç � å>n6÷ ç2ù Ë¤�{� Ât��z������yzOÂ{¼7�+z��yÇyÉ�zO�{�
�{�yz®�yz��/���y�/�yz$Ë

ü ¿�v��$z��9�{�yz�Â����&��v�¼$¿+�$Ç+��È~�$v��yÈ�¼7�u�$�y�yz.É�ÅWz.v�È~�a�{Â��$Ô�zR�$¼7�;x��~Çy�y�yx�� Î v��9Â{�yÉ�v�����z�x.¿�Å�z
Î Çyv�É����®Â����&��v�¼[`«È"ç-äEÅÛç/óU`�å>nDÈ{ä$_�ÚFÈÍÔ��~x1zR�$¼7��x{�~Ç+�y�yx{� Î v��OÂ{�yÉ�v�����z�x.Ë ú �yv�Â1Â{¼7�yz.�yÇyÉ�z&¿
x�z��yx�z�Â�z��a��z.�á�$Âp�nÉ�v�Ât���$ÔÍ�y�/�yz�ÂSv�� É5¿uÈ~v��$z�Â����+zU�$x{�yz.x�v���Åp�yv�¼7�;���5Â�z��y� v���z.Ò�Â
Ô�x��~ÒÓ���yz�Â{�yÉ�v�����z�xp����v��{Â��y��Åp�yÂt��x�zR�$Òò�yz�v�È~� Î �$x{Â�Ë ú �yz�Â{¼7�yz.�yÇyÉ�znv�Â�¼.�~ÒO�yÇ+��z.�
�+x{v��$x����n���yz®�&É�È~�~x�v��{�yÒ �yz�Â�¼�x{v Î z.� Î z�É���Å¸�$�+� v���Â�¼��$É�¼.ÇyÉ��&�{v��~�rv�Â���x�v��/v��&ÉæË
Ý/v��y¼.z
Â��yÉ�v��{�{z�x{Âw�$x{zW�y�$�
Ò��$�y�-z������¤�{�yzW��v�É�z.Âw�$Ô
âS�RÅ®¿$ÅWz��$�yÉ�ÊUÇyÂ�zW���yzWÂ{¼7�yz.�yÇyÉ�z�Åp�+z��
Å�z«�&x{zU¼R�$É�¼�ÇyÉ��&��v��yÈn���yzU�yz�Ât��v��u�&��v��~���$Ô��O�u�&�7�Ov��{z�ÒÓ�$ÂSv��S�u�&Â{Â{z.Â¤���+x{�~ÇyÈ$� ���+z
Â��yÉ�v��{�{z�x��~��v��{Â�Å��RÊ����O�nÙuÉ��{z�x��~x¾Ê��$v��yz.x�Ë ö �$É�É,���yv�Â�Â{¼7�yz.�yÇyÉ�z � m8l:múÅæå � j-Ú�Åkm � å>nt÷¯5!ù
Ô��$xSÂ��yÉ�v��{�{z�x75~Ë��¡�S�u�$Â����+zUÂ{�$ÒOz��yx{�~�-z�xt��v�z�ÂS�$�y� �$¼�¼.z�Â�Â{�~x�Â¤�$Â � m8l:múÅæå��0�xÅÛç � å>n¢Ë

ü�� Åk�lÈ����3_/ç0mÖ÷©1
ù�Â����$x{z�Â��{�yz®�/Ç+Ò Î z.xp�$ÔÍ�{v�ÒOz�Â��y�/�yzS1á�u�$Â�Ùux�z���Ë

b ���Ù�­� Ï $ Ñh'��! #"V#$ ���Ñ

ú �yz�z��a��xtÊ��-�~v��¢�²�$Ô ���yz�¼��~ÒOÒ«Çy�+v�¼R�3��v��$�nÂ{¼7�yz.�yÇyÉ�z.xWv�Â²�{�yz » ¨��~Ýa¨����®Ô�Çy�y¼"��v��$��¿¢Ò��~Ât�²�$Ô����+z
Â����&��zS�$Ô ���yzSÂ{v�Ò«ÇyÉ��3��v��$�«È~É�� Î �$Éæ¿$Â{� » ¨��~Ýa¨����®�y�/z�Â²�y�$�²�7�
	&z¤�&�¢ÊO�&x{È~ÇyÒOz��a�{Â�Ëv×³z Î z�È$v�� Î Ê
�yÉ��$¼�v��yÈ9���yznx�z�Â�ÇyÉ��{ÂU�&Ô��{�yz�©R§,©�¨����$¨������;¼R�$É�É�Â[�&Ô��$�aÊYÔ�z.z�� Î �$¼%	¢É��/�~�yÂ®v��Y�{�yzO�$�y�yx��~�yx{v��&��z
v��a�{z�x{�y�$É Î ÇF� z�x��&Ô-�{�yz�Ô�z�z.� Î �$¼%	NÊ��$v��yz.x�Ë ú �yv�Â�v�Â1�$¼�¼.�~Ò��+É�v�Â��yz�� Î Ê » ¦$¨'&¢¶ £�§ ©�¨����~¨'�����¢Ën×³z
���+z���Â{v�ÒlÇyÉ��&�{z[���yz®v��yv��{v��$É�v�àR�3��v��$�OÂ�¼7�yz��+ÇyÉ�z®Ô��~É�É���ÅWz.� Î Ê��{�yz®Â���z��$�+ÊS��Ât�7�&�{z�Â�¼7�yz��+ÇyÉ�z&ËÙ�1�$¼7�
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Â{v�Ò«ÇyÉ��&��v��~�;Â��7�&x���ÂSÅpv��{�=��¼��$É�É*�������yz » ©)(*&,+-�~¨+¦.�!Î0/�jÈ�9È�
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ùÀË"Ë_	rhÆß]�Þ
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:�¦$¨*A+¦ » ¨-©�§B�$¨-© Ì §��G�C/S,K�¢Ë�¿®v��~z�� ���yzU�yx{z"�/v��~ÇyÂ��y�/�yzUÅ�zl�/v�Â�v��{z��º�=�$�y� ���yzU¼�Çyx�x{z.�¢�[�y���+z
Å�z��&x{z«�/v�Â�v���v��yÈ�,�¿����+v�Â[Ô�Çy�y¼"��v��~�=x{z"��Çyx��yÂU�9Â{z.�U�$Ô1�{�yzn�yz�Ât��v��u�&��v��~�yÂ.Ël�¡Ô�,lv�Â[�zÊ��$v��yz.x�¿,Å�z
x{z.¼�z.v��~zS���yzSv��{z�Ò v��a�������yzSv��a�{z�x{�y�$É Î ÇF� z�x²x{z��+x{z�Â�z��a��v��yÈ��{�yzS¼7�u�$�y�yz.É ¼.�~�y�yz.¼.�{v��yÈ7�r�{�å,�Ë
�¡Ô
,�v�Â²�®�yÇy�yÉ�v�¼��&��z�Â��yÉ�v��{��z.x�¿~Å�z¤Ò«Ç+Â�� Î Çyv�É��O�UÂ�z.���$Ô,�{�yzp�yz�Ât��v��u�&��v��~�O�y���+z�Â�¿/�$Â1���+z�x{zSv�Â1ÒO�~x{z
���y�$�Y�~�yzl�yz�Ât��v��y�&��v��~� Ô��~xS���yz�v��{z�Ò�Ë¤�¡Ô",®v�Â[��x{�~Çy�+�yx{� Î v��YÂ��yÉ�v��{��z.xS�{�yz��Y�{�yzlv���z.Òò�y�$Â{Â�z�Â
���+x{�~ÇyÈ$�·�{�yz�Â{�+É�v�����z.xl���=���+z��y��Åp�yÂ��{x{zR�&Ò �y���+z�È~v��$z�� Î Ê­���+z�Â��yÉ�v��{�{z�x'Í Â«Ât�7�&�{v�¼�Â{z.�y�yv��yÈ
Â{¼7�+z��yÇyÉ�z$Ë
]GÞ ,¤v�Âp�nÙuÉ���z�x ^ f _	r
ý _hþ�ÈZ�&÷¯,lùWÔ ý _"þ�ÈZ�j÷©,�ùJo � Ë¿ _�^�Ã ¿ r 6L,�E¢Ë_ ¼ a._�]GÞ ,¤v�Âp�dÊ��~v��yz�x ^ f _	rÁ z.��ñ¤�yz.�y�$�{z®�{�yz®v��a��z.x{�u�&É Î ÇF� z�xp�$ÔË,¤x{z.�yx{z.Â{z��a�{v��yÈO���yz®¼7�u�$�+�yz�É�¼��$�y�yz�¼"��v��yÈë�;�{�M,�Ë
�0�xÅÛç ý _hÃ&÷¯,lù.÷ ñ9ùWÔ �0�xÅÛç ý _hÃ&÷©,�ù�÷ ñ9ùJo � Ë� ý _hÃ � å>nt÷¯,lùWÔ � ý _hÃ � å>nt÷©,�ùS� �9È7ålÈjÅ�
EÈ&ÄêñjË"Ë¿ _�^�Ã ¿ r 6L,�E¢Ë_ ¼ a._�]GÞ ,¤v�Âp�5Â{�+É�v�����z.x ^ f _Jr]GÞ ,�@©?�HL�N3è[ �yÇ+�yÉ�v�¼R�&�{z ^ f _	rÁ z"�8m�[nHÞ gÈ¿ Å0¼�¼ 1áÜ·ä	�3í�ç+`Zm��lÈ�l$Ä½ÄO,&Ë Æ g

m�[nm�bo:�¦$¨�A+¦ » ¨-©R§B�~¨-© Ì §���,,/�1X�¢Ë_	rhÆ�Þ gN¿
¿ _�^�Ã ¿ r m�Ë_ ¼ aC_�]GÞ ,�@©?�HL�N3�[ùx��~Çy�y�yx�� Î v�� ^ f _	rÁ z"�71�[ nDÈ�laä2Ä � m8l:múÅæå � j-Ú�Åkm � å>nt÷©,�ùÀË"Ë
`Zm.È�j�Ä � m8l:mÇÅæå � j-Ú�Åkm � å>nt÷©,lù ËhË
¿ _�^�Ã ¿ r :�¦~¨�A+¦ » ¨ ©R§B�$¨-© Ì §��!,5/è1.�¢Ë_	reÆß]GÞ
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:�¦&§u¦~Ý9�$¨+¦ À Þ-©�¨ º ��; Ì ¥�¦��{ÿ8/5�p�/Ër¿�v��~z.���{�yz5�y�/�yzn���u�&�Uv�Â[Ùux{v��yÈ ÿ �$�+���{�yz5Â{z.���$Ô��yz�Ât��v��
�u�&�{v��~�+Â�¿�� ¿,���yv�Â�Ô�Çy�+¼.��v��~�YÈ~z.�yz�x{�&��z.Â�Â�Åpv���¼7�á¼��/�yzlÔ��~xS���yz«Ùyx{v��+È9�$Ô1�~�yzlv���z.Ò ËN×­z«�+É��$¼.z
���+zSÂtÅpv��{¼7�rv��+Â���x�Çy¼.�{v��~�+Â�v�� � í
Åkm�å>n�����äJÈ7Ë�âpz�ÒOz�Ò Î z�x.¿/ÒlÇyÉ��{v��yÉ�zWx{z��$�yÂ�Ô�x{�$ÒI���yzpÂ{�$Ò�z��-�~xt�
Åpv��{�yv��U��Â{v��yÈ~É�z�Â�Åpv��{¼7�lv��yÂ��{x{Çy¼"��v��$�Ux�zR�$�+Â��{�yz1Â��$ÒOz��&�$É�Çyz&ËÍ�¡��v�Â��y�$��Çy�a��v�É~���yz1¼.�~Ò��+É�z.�{v��~��v�Ô
���+zSv��yÂ��{x{Çy¼"��v��~�«���u�3�����yzpv��{z�Ò v�Â
�yz.Õ¢Çyz�Çyz.�rÔ�x{�$Ò ���+zS�-�~xt�RË¾×³z�Â{�+�~ÇyÉ����$É�Â{��ÒOz��a��v��~�«���u�3�
���+znx{�~Ç+�{z�Â��$Ô��9Â�v��yÈ~É�z«v��{z�ÒéÔ��~x{Ò]�9��x�z�z$Ë ú �yv�Â�v�Â��9¼.�~�yÂ{z.Õ¢Çyz��y¼.zr�$Ô²�yv�Ò�z.�yÂ{v��~�t�¡�~x{�yz.x{z.�x{�$Ç+��v��yÈyË
Á z"�®ç�Èrq�mtsë�>j�÷ ?.ùWÔ H ;Pu ?�Ü�àUËÁ z"�ÙjÈ�lÈ�
)së�>j�÷ ?.ùWÔ �S� Á ;Pu ?�ÜYà�ËÞ gÈ¿ Å0¼�¼ = Ü=� Æ gÞ gN¿ Å0¼�¼ öO/ ; ñ.÷�ÜáóJÈZmÛô7�3_Jm.È!Äæÿ ;>= Ë Æ gç�Èrq�m�së�>j�÷¯/2ùWÔ ç�Èrq�mtsë�>j�÷¯/2ù*bÄ63ñ�E¢Ë

jÈ�9È�
)së�>j�÷ ñlù2Ô /uË_	reÆ�Þ gÈ¿_	rhÆ�Þ gN¿Þ gÈ¿ Å0¼�¼ /rÜ Ö Æ gÁ z.�7?¢Ô mÇÅÛÚFÈ'ÄO/JË"ËÁ z.��ÅÛç+`U[wv�Ý Ì &/¨y¦yxyË]GÞ /�Ü=� ^ f _	r
ÅÛç+`U[ëÅÛç+`�ozv ¹ xMo óJÈZmÛø`Åk�9È7åZmúÅ8�3çDÄG? ; jÈ�9È�
)së�>j�÷ ?.ùÀË7owv.©�{�| ¹/º/» ¨-©cxyË
� í
Åkm�å>n�����äJÈj÷ ?.ùW[ � í
Åkm�å>n�����äJÈ&÷ ?.ù��%ÅÛç+`hË_	reÆß]GÞ

]GÞ ç�Èrq�m�së�>j�÷ ?.ùW[nH ^ f _	rs g rW^�]OrXÃp_ Ë_	reÆß]GÞ
Þ gN¿ Å0¼�¼ ñ�Üîç�Èrq�mtsë�>j�÷ ?.ù Æ g]GÞ /�[Øÿ ^ f _	r

ÅÛç+`U[WÅÛç+`7o}v ¹/º¢» ¨ Ì {�| ¹�º x o óJÈZm�øuÅk�lÈ7åZmÇÅ8�3ç�Äk? ; ñjËPowv Ì x+Ë_ ¼ a._
ÅÛç+`U[WÅÛç+`
o~v ¹ xSo�óJÈZmÛø`Åk�9È7åZmúÅ8�3ç
Äk? ; jÈ�9È�
)s×�>j�÷ ?.ùÀËUo~v.©�{�| ¹/º x×o�óJÈZm�øuÅk�lÈ7åZmÇÅ8�3ç�Äk? ; ñjËozv Ì xyË_	rhÆß]�Þ

_	reÆ�Þ gÈ¿
� í
Åkm�å>n�����äJÈ&÷ ?.ùW[ � í
Åkm�å>n�����äJÈj÷ ?.ùS�%ÅÛç+`_	rhÆ�Þ gN¿
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K+Ù>� � X[>«Z=\�M;QF� ���OM�P�ZY>«�=QpX

×³zlÅpv�É�É´�+��ÅùÈ~v��~zn� Î x{v�z.Ô�¿,v��a��Çyv���v��$zl�yz��$�yÉ���¼%	��R�~�~v��u�$�y¼.z«�yx����$Ô�Ô��$x����+z«v�ÒO�yÉ�z.Ò�z.�a�7�&�{v��~�
�yz.Â{¼�x�v Î z��=� Î ���~z&ËdÏ��S���yv�Â��{v�ÒOz®Å�z«�&x{zlv�� �{�yzl�yx���¼.z�Â�Â¤�$Ô
Ô��$x{Ò«ÇyÉ��&��v��yÈO��x�v�È~�~x��~ÇyÂS�yx{�/�$Ô�Ë
Ï¤Â�Â{ÇyÒOzl�{�u�&�¤Å�zn�$x�zlÈ~v��~z.�=�<
Ll$Ú�Å�ä�Â�¼7�yz��yÇ+É�z$Ë`û²ÊW
Ll$Ú�Å�ä$¿fÅ�znÒ�z��$�Y�rÂ�¼7�yz��+ÇyÉ�z«�{�u�&���y��z.Â
�y�$�O�yz��$�yÉ���¼%	îÈ$v��~z.�ûv��+Ùu�yv���z�x�z�Â{�$Çyx{¼.z�Â�Ë¼×	v����E�{�yz¬� Î ���~z �$É�È~�~x{v����yÒ�¿wÅ�z¬�&x{z;Òr�&�y�yv��+È
�³�&�$É�v�� Â{¼7�yz.�yÇyÉ�zY�{�­���+z Ùu�yv���z x{z�Â��~Çyx�¼�z�Â��&ÔU�©â��RÅéÒ��$¼7�yv��yz$¿�Â��­ÅWz=ÒlÇyÂ��rÂ{�y��Åé���u�3�
���+v�ÂnÒ��$�y�yv��yÈ=�y�/z�Â5¼R�$�+�y�$�5É�z��$�E���á�yz��$�yÉ��/¼%	fË ú �yz�� Î ���$z �&É�È~�~x�v��{�yÒ �$� z.x��&�{z�Â5�&�5���+z
È~x{�$�¢ÇyÉ��$x�v���Ê��&Ô��5Â{v��+È~É�z®�u�&����v���z�Ò�ËOÝ���Ô��~xpz��$¼7�Y�u�&����v���z�Ò�¿+Å�zlx��~Ç+��z®���+zlv��{z�ÒðÔ�x��~Ò ���+z
Â{�$Çyx{¼.zU�{�O�{�yz��+z�Â��{v��u�3��v��$��¿yÅp�yz�x�z�v��Sv�Â�¼��$�yÂ{ÇyÒOz��,Ë{Ý�v��+¼�z����yzUÂ�Åpv���¼7� �yx{�/¼�z.Â{Â{�$x�z��+z.¼�Ç+�{z�Â
�$�;�~x��yz�x�z���Â{z�Õ¢Çyz.�y¼�z��$ÔÍx{�~Ç+�{z�v��yÂt��x�Çy¼.�{v��~�yÂ.¿+Å�z�È~Çy�$x��$�a�{z�z[���y�&�pv�Ô´x{�$Ç+��z.ÂS¼.x{�~Â�Â¤�3�p�«��v�É�z$¿
���+zUv��a��z�x�É�z����/v��yÈ5�$Ôw�{�yz®x{�~Ç+�{z�Â�Åpv�É�É Î zU�$x{�yz.x{z�� Î Ê����yz®Â�Åpv���¼7�©÷ � £ ùæË²���a��Çyv���v��~z�É�Ê~¿yÔ��~x�z��$¼7�
�u�&���9v��{z�ÒÓÅWz Î x{v��+È9Çy�á�9¼��$Ò�Ò«Ç+�yv�¼��&��v��~�¬¼7�u�&�y�yz�ÉÍÔ�x{�~Òé���yzlÂ{�~Çyx�¼�z«�{�9���yz«�+z�Â��{v��u�3��v��$�
�$�y�;���+z���x{v��;v����y��Åp� Åp�yz.���{�yz®v��{z�Ò x�zR�$¼7�yz.ÂS�{�yz®�yz�Ât��v��u�&��v��~��Ë

���=���yznÂ�v�Ò«ÇyÉ��&��v��~��¿-�y���u�&����v���z.Ò]v�Â[É�z"ÔÛ���~�á�9¼.�~Ò�ÒlÇy�yv�¼��&��v��~�Y¼7�u�&�y�yz�ÉwÂ{�;v���¼��$�y�y�&�
�-�~Â{Â�v Î É�Êr�yz��$�yÉ���¼%	fË�ûWÇ+�p�~�ÁâS�RÅ �{�yv�Â�Ò��RÊr�+�$� Î z[�{�yz�¼R�&Â{z$¿f�nÂtÅpv���¼7�;Ò��RÊ9�y�$� Î z�x�zR�$�+Ê
����x{z.¼�z.v��~z��$��v��{z�ÒAÅp�yz.�î�$�+�$���yz.x®Â�Åpv��{¼7�­v�Â®�{x�Ê/v��+È��{��Â�z��y�³���;v���Ë ú �yz�ÿu��ÅY��¼.�~�a��x��~É��$Ô
���+zrÂ����&��v�¼r�yz"��ÅW�$x�	áÅpv�É�É Î É���¼%	=�{�yzrÂ�z��y�yv��yÈ¬�{v�É�z5Çy�a�{v�É1���yz�x{z�¼.z�v���v��yÈYÂtÅpv���¼7�­v�Âlx�zR�$��Ê��{�
�$¼.¼�z������{�yzpv���z.Ò Ë´���5���yv�Â²¼��$Â{z&¿aÅWzpÅpv�É�Éy�y�$�1x�Çy��v��a���U�U¼.v�x�¼�ÇyÉ��$x
�yz.� z.�y�yz��+¼.Ê Î z.¼R�$Ç+Â{zSÂ{Çy¼7�
�«�yz.� z.�y�yz��+¼.Ê�Å��~ÇyÉ��;É�zR�$�r�{�O�«¼��~�a��x{�$�yv�¼.��v��~��Ë ú �+z�z���v�Ât��z��+¼�z®�$Ô����yz��+z��-z��y�yz.�y¼.Ê�Å��~ÇyÉ��
ÒOzR�$�·�¬ÂtÅpv��{¼7� �y�$Ân�u�$Â�Â{z��·���~z.x5�$�Ex{�$Ç+��v��yÈYv��+Â���x�Çy¼.�{v��~�îÅpv����y�$Ç+�n�$¼"��Çu�&É�É�Ê��-z�xtÔ��~x{ÒOv��yÈ
���+z9x{�~Ç���z$Ë ���­���+z9Â{v�Ò«ÇyÉ��3��v��$�áÅ�z�z�Â�Â{z.�¢�{v��$É�É�Êá�~x��yz�x«�$É�É����+zrv��{z�Ò �yx����yÇ+¼�z��E�+Çyx{v��yÈ¬���+z
Â{v�Ò«ÇyÉ��&��v��~��Ë ú �+v�Âp�~x{�+z�xpv�ÂpÒ��$v��a�7�&v��yz.� Î Êr���yz®Â{z.Õ¢Çyz��y¼.z«�$ÔÍv��yÂt��x�Çy¼.�{v��~�yÂp�~�;z��$¼7�¬ÂtÅpv���¼7�,Ë
ÏµÂ�Åpv���¼7��¼R�$�y�+�$�Sx{�~Ç+�{z�v��{z�ÒQ1 � ¿yÅpv��{�y�~Ç+�px��~Ç+��v��yÈ5�$É�É��yx{z"�/v��~ÇyÂpv���z�ÒOÂ�1 � ì&1 � Ë
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�u�~xpz��+�$ÒO�yÉ�z&¿uÉ��/�-	��&�p���+zUÙuÈ$Çyx{z�� Î ���$z$Ë Á z"�3��¿���¿ �&�y��Îïx�z��yx�z�Â{z.�a�uâS��ÅØ��v�É�z�Â.Ën×³z
�$x�z�v����n�yzR�$�+É��/¼%	/v��yÈ5Â{v���Çu�&�{v��~�9Åp�+z�x{z@�ìv�Â��{x�Ê/v��+È5�{�5Â{z��+� ���I�r¿B�Nv�Â���x�Ê/v��yÈn���5Â{z.�y���{�
Î5¿��$�y� Î v�Âp��xtÊ/v��yÈr�{�9Â{z.�y�Y���N�lË Á z.�{Â[Â��RÊp� v�ÂS��xtÊ�v��yÈ��{�9Â{z.�y�áv��{z�Òé�¢ÇyÒ Î z�x�1³�����rË
�u�~x��µ�{���+�$�W�y���$z¤x�z�¼�z.v��$z��9v���z�Ò�1w¿¢v��²Ò«ÇyÂt� Î z Î ÇyÂtÊ�Â�z��y�+v��yÈl�$��v���z.Ò �$Ô��$x{�yz.x�É�z�Â{Â1���y�$�
1w¿uÂ{�RÊ½1 �T� Ë����;���yz�Â{�$Ò�z�ÅW�RÊ~¿yÔ��~x7ÎI�{�O�+�$�px{z.¼�z�v��~zë1 �Ó� Ô�x{�~Ò�� v���Ò«ÇyÂt� Î z®Â{z.�y�yv��yÈ
�$�=v���z�Òé�$Ô1�$x{�yz.x[É�z.Â{Â¤�{�u�$� 1 ��� ¿ Â��RÊ 1 � ��ËuûWÇ+�¤ÅWzn�u�R�$z5�r¼��~�a�{x��$�yv�¼.�{v��~��Ë��f�$x3� �{�
Î z�Â�z��y�yv��yÈ 1�v��SÒ«Ç+Â����u�R�~z«�&É�x{z��$�+Ê�Â�z��a�+1 � ��¿fÂ{� Îï¼��~ÇyÉ�� �+�$�¤�-�~Â�Â{v Î É�Ê Î zUÅW�$v���v��+È5�{�
Â{z.�y�r�{�yv�Â²v��{z�Ò�Ëw���r�{�yv�Â1Å��RÊ���ÒO�~x�z�x�v�È~�~x��~ÇyÂ1�yx����$Ô�¼R�$� Î z�¼��~�yÂt��x�Çy¼.�{z��9����Â{�y��Å �{�u�&�W�$É�É
�yz��$�yÉ��/¼%	¢v��yÈ5Â�v���Çy�&��v��~�yÂ��$x�zU���$�~v��+z���Ë

K+ÙtK Û;:=< < >���Ü

���=���yv�Â�¼7�u�$�+�{z�x�Å�zOÂt�7�$xt��z.� Î Ê=�yz.Â{¼.x{v Î v��yÈ����+znÈ~z��yz.x��$É
Ô�Ç+�y¼.�{v��~�=�$Ô²���+zn¼��~ÒOÒ«Çy�yv�¼R�&�{v��~�
Â{¼7�+z��yÇyÉ�v��yÈ��+�u�$Â{z��&Ôu���yz�Ý/�{x{z��$Ò��¡�w¼��~ÒO�yv�É�z�x.Ëh��z��/��¿¢Å�z�Èa�R�$z����yz�Â�� z.¼�v�Ùy¼�v�ÒO�yÉ�z.Ò�z.�a�7�&�{v��~�
Ô��~xU���yzÁâS�RÅ Î �$¼%	$z.�y�û�&Ô����yzyÝ/�{x{z��$Ò��¡�l¼��~ÒO�yv�É�z�x��$�y�·�3�{��z.Ò�����z��î�{�=z����yÉ��$v��E�&�¢Ê³�y�~�J�
� Î �/v��~Ç+ÂU�y�$x��{Â��$Ô��{�yz5v�ÒO�yÉ�z.Ò�z.�a�7�&�{v��~��Ë��wv��u�$É�É�Ê~¿-ÅWzOÈa�R�~zO��Â{�+�~x��U¼��$x{x{z.¼.�{�yz�Â�Â��yx����&Ô²Ô��$x
���+zUv�Ò��+É�z�ÒOz��a���&��v��~��Ë
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ä ï H é � éIB éëê�æaèEC¾ïAB

ú �yzOÙu�u�$É²�y�u�$Â�z9v������yz�ÿu��ÅN�$Ô��{�yz8Ý/�{x{z��$Ò��¡��¼��$Ò��yv�É�z.x�v�ÂU¼��/�yzrÈ~z.�yz�x{�&��v��~��Ë ú �yz9¼.���+z
È~z.�yz�x{�&��v��~� �+�u�$Â{zUÒ«ÇyÂt�SÇyÂ{zU���yzUx{z.Â{ÇyÉ���Âp�$Ô
z��$¼7�¬�&Ôw���+z��yx�z.�/v��$ÇyÂ��+�u�$Â{z.Â��{��È~z.�yz�x{�&��z®���+z
¼��$Ò��yÉ�z.�{z��yx��~È~x{�$Ò ��z�����Ë ú �yz[x�z�Â{Ç+É���Â��$Ô��{�yz¤�u�&x���v���v��~�yv��+È��&�y�rÉ���Ê$�~Ç+�W�y�u�$Â�z�Â��$x�z¤ÇyÂ�z��r�{�
È~z.�yz�x{�&��z5���yz5¼.�~Ò��+Ç+�7�&�{v��~�á¼.���yzn�{�u�&�Uz���z�¼.Ç+��z.Â«�~�³��¼��~ÒO�yÇ+���&��v��~�á�y���+zO�&ÔW���+z5���$x{È$z.�RË
ú �yzO¼��~ÒOÒ«Çy�+v�¼R�3��v��$�=¼��/�yz��&ÔW���+z��yx��~È~x{�$Ò±v�Â®È~z.�yz�x{�&��z.�­Ô�x{�$ÒA���yzOÂ{¼7�+z��yÇyÉ�z�Â��yx{�/�yÇy¼.z��
Î Ê9���+zU¼.�~ÒOÒ«Çy�yv�¼R�&�{v��~��Â�¼7�yz��yÇ+É�z�x.Ë

�8Ù�� LNM;ZYX � X[�YX!��>�T�P.M�� �~MI���]>��

ú �yzU¼��/�yz®È~z��+z�x��3��v��$� �y�y�$Â{zU�$Ôw�{�yz�â��RÅ Î �$¼%	$z.�y�=È~z.�yz�x{�&��z.Â�¼.���yz�Ô��~x Î �$���;���+z®�{v�É�z��yx{�X�
¼�z.Â{Â��~x��$�+�����+z�ÂtÅpv���¼7���yx{�/¼�z.Â{Â��~x�Ë��u�~x
���+z¤Â�Åpv���¼7���yx{�/¼�z.Â{Â{�$x�¿¢ÅWz�È~z��yz.x��&�{z[�$Â�Â{z.Ò Î É�Ê5¼.���+z
�yv�x{z�¼"��É�Ê~Ë¾�f�$xÍ���+zW��v�É�z²�yx{�/¼�z.Â{Â{�$x�¿~Å�z�È~z��yz.x��&�{z ö ¼��/�yzW�{�u�&��v�Âw¼��$Ò��yv�É�z.�lÇyÂ�v��yÈuâS�RÅ`ÍÆÂ�¿ ö]ö
�-�~x���Ë

�Ù�! "�! �p¯���� *�� #$ ���Ñ

ú �lÈ~z.�yz�x{�&��zp���yzSv��+Â���x�Çy¼.�{v��~�+Â1Ô��$x1�{�yzpÂ�Åpv���¼7�9�yx���¼.z�Â�Â{�~x.¿/Å�z¤�yv�x{z.¼.��É�Êl�{x��$�yÂ�É��&�{z����yzSÂ�Åpv���¼7�
Â{¼7�+z��yÇyÉ�z�Â1¼��$Ò��yÇ���z�� Î Êl�{�yz�¼��$Ò�Ò«Ç+�yv�¼��&��v��~�lÂ�¼7�yz��yÇ+É�z�xNÄ�Â{z�z�Ý/z�¼.�{v��~� � Ë � ËhË ú �yz�v��yv��{v��$É�v�àR���
��v��~�;Â�Åpv���¼7�¬Â�¼7�yz��+ÇyÉ�zUv�Â�Ô��~É�É���ÅWz.� Î Êr���yzUÂ��{zR�$�+Ê;Ât�7�&�{z®Â�Åpv��{¼7�¬Â�¼7�yz��yÇ+É�z$¿fÅpv��{�����yzUÂ��{zR�$�+Ê
Â����&��z®Â�¼7�yz��yÇ+É�zUÉ��/�~�yv��+È«v��+Ùy�yv��{z�É�Ê$Ë

�Eã



�u�~xlÉ��$x{È~z.x«�$�+�yÉ�v�¼R�&�{v��~�yÂ.¿ÍÅ�z9Â{�$Ò�z"��v�ÒOz�Â����~z�x�ÿu��ÅWz.� �{�yz�Â�Åpv���¼7�¸Í Ânv��+Â���x�Çy¼.�{v��~�­Ò�z.Ò��
�~xtÊ~Ë5�����{�yz5Â{v�Ò«ÇyÉ��3���~x¤�{�yz5Â�Åpv���¼7��v��yÂt��x{Ç+¼.��v��~�áÒ�z.Ò��$x�ÊY¼��$��Â����$x{z  -� v��yÂ��{x{Çy¼"��v��~�yÂ�Ë ú �
���~z.x{¼��$Ò�z9�{�yv�Ân�yx�� Î É�z�Ò ÅWz;¼��$Ò��yx�z�Â�Â«���yz�ÂtÅpv���¼7�·Â�¼7�yz��yÇ+É�z;È~z��+z�x��3��z�� Î Ê­�{�yz�¼��~ÒOÒ«Çt�
�yv�¼R�&�{v��~�·Â{¼7�+z��yÇyÉ�z�x.ËÓâpz��-zR�&�{v��yÈá�y�~�J�����~z.x{É��&�y�yv��+È³Â�z�Õ¢Çyz��+¼�z�Âr�$Ô[ÂtÅpv���¼7�ûv��yÂt��x�Çy¼.�{v��~� �$x�z
v��+z��a��v�Ùuz��r�$�y�9�yÉ��$¼�z.�rv��9��É����$��ËvÏ������yv�Â²�{v�ÒOz$¿aÅWz��~�yÉ�Ê5¼��~ÒO�yx{z.Â{Â²���yzS���yx�z�z[É��$x{È~z.Â��²�y�~�J�
���~z.x{É��&�y�yv��+ÈOv��yÂ��{x{Çy¼"��v��~�yÂ�Â{z.Õ¢Çyz��y¼.z�Â¤Ô��$Çy�y��v������yz®ÂtÅpv���¼7� Â{¼7�yz.�yÇyÉ�z$Ë ú �yv�Âpv�Â Î z�¼��$ÇyÂ�z����+z
Â�Åpv���¼7�³�yx{�/¼�z.Â{Â{�$xU�y�$Â��$�yÉ�Ê Ô��~Çyx�x{z.È~v�Ât��z.x{Â��$�y���y�;É��/¼R�$É
ÒOz�ÒO�~xtÊ~Ë ú �¢ÇyÂ�¿w�$�aÊá¼��~�+Â��7�&�¢�{Â
Ò«ÇyÂt� Î zWz��+�+É�v�¼.v��{É�Ê�É��a�$�yz.�lÔ�x{�~Ò¸�{�yz�¼.�~Ò��+Ç+��z��yx{�/¼�z.Â{Â{�$x�Ë¾×³z�ÇyÂ�zW���+x{z�z��$Ôu���+zWx{z.È~v�Ât��z.x{ÂÍ�{�
Â��{�~x{z��{�yz�x{z.� z"��v��{v��~��¼.�~Çy�a�pÔ��~x����+z�Â{z�Õ¢Çyz.�y¼�z.Â�ËO×³z®ÇyÂ{z��{�yz�Ô��~Çyx��{�;x{z�È$v�Â��{z�xp�$Âp�«Å��~x�	¢v��yÈ
x{z.È~v�Ât��z.x�Ë��¡�Sv�Â�ÇyÂ�z��¬�$Â����yz®¼��$Çy�a��z�x��&�$x�v�� Î É�z[�$Ô´���yz®É����~�,Ë

�Ù�! "��� � �P� Ñ #$ V��Ñ

ã ] ¼ ^�_ ¿��×g Æh_

���;���yz���x{�$�yÂ�É��&�{v��~��¿�zR�$¼7��ÙuÉ��{z�x�¼.�~É�É�z�¼.�{Â����yz®�u�3�7�5�yz�¼.z�Â{Â{�$x�Ê;�{�5Ùyx{z®v����$��v��a��z.x{�u�&É Î ÇF� z�x.Ë
ûWz"Ô��~x{zSzR�$¼7��ÙuÉ��{z�x²v�Â²�$É�É���ÅWz.�O�{��Ùux�z$¿/v��²Ò«ÇyÂt�W�u�R�$zèjDÈlÈ7ã5v��{z�ÒOÂ1v��Ov���Â1v��¢�{z�x��u�$É Î ÇF� z�x.Ë ú �yz
Î ÇF� z�xpv�Â�Òr�&�u�$È~z.��¼�v�x�¼�ÇyÉ��$x{É�Ê�Åpv�����v���z�ÒOÂ�x�z�¼�z.v��$z��Y�3�����yz®z.�y�;�$ÔÍ�{�yz Î ÇF� z�x.Ë ú �yz®Â{v�à.z��$Ô
���+z Î ÇF�,z.x1v�Â�¼R�&É�¼�Ç+É��&�{z�� Î Ê«���yzpÔ��~É�É���Åpv��yÈ�z����yx�z�Â{Â�v��~�,Ë�Ï�Â{Â�ÇyÒ�z��{�u�&��ÙuÉ���z�x#�	v�Â�¼��~�y�+z�¼.�{z��
�����wv�É��{z�xC� �$�y�;Å�zl�$x�z�¼R�$É�¼�ÇyÉ��&��v��yÈ«���+z Î ÇF�,z.xpÂ{v�à.z[Ô��~x�� �

ý _hþ�ÈZ� � Å��xÈ�e ý g�[�Ä¤ÅÛçDÅkm��M�¤Ä l1qCj-_a`>n � Ë �
Ä=Ä�ÅÛçDÅkm�� �T� Ëh�¤Ä½ÅÛç:j0�>j � o�Ä½ÅÛç+â{ÈlÈ7ã��pË�o
Ä l1qCjDÈlÈ7ã �

Åp�yz.x{z �

� ÅÛçDÅkmM�	v�Â��{�yz®�/Ç+Ò Î z.xp�$Ôwz���z�¼�Ç���v��$�yÂ��&ÔÍÙuÉ���z.x�� v������yz®v��+v���v��$É�v�àR�&�{v��~�5Â�¼7�yz��yÇ+É�z$Ë

� Ä l1qCj-_a`>n � v�ÂW���yz®Ò��D��v�Ò«Ç+ÒN�&ÔÍ�{�yz��yÇyÂ�� x{�&��z��$Ô*¶�Ý�¦$Þ Ì ÝaßE���5�$�y�����yz®�yÇ+Â{��x��&�{z[�$Ô
Þ Ì Ýaß����«Ô��~x�ÙyÉ���z.xC�lË

�X�



� Ä½ÅÛç:j0�>j � v�Ân���+z�ÒOv��+v�Ò«ÇyÒ �$ÔS���yz��-�~�ûx{�&��z��&Ô�¶�Ý�¦~Þ Ì ÝaßE�Y���$�+� �{�yz �-�~� x��&�{z��$Ô
Þ Ì Ýaß����«Ô��~x�ÙyÉ���z.x��rË

� Ä½ÅÛç:jDÈlÈ7ã � v�Â����+znÒ�v��yv�Ò«Ç+Ò �$Ô����+zn� z.z)	�x��&�{z«�$Ô�¶�Ý+¦$Þ Ì Ýaß������&�y�Y���yzl� z.z)	¬x{�&��z��$Ô
Þ Ì Ýaß����«Ô��~x�ÙyÉ���z.x��rË

� Ä l1qCjDÈlÈ7ã � v�Â����yzUÒ��D��v�Ò«ÇyÒð�$Ôw�{�yz��-z�zY	;x��&�{z��$Ô´¶�Ý+¦$Þ Ì Ýaß������$�y�����yzU� z.z)	;x��3��z®�$Ô
Þ Ì Ýaß����«Ô��~x�ÙyÉ���z.x��EË

�¡ÔF�ïv�Â��¡Ê��~v��yz�x��~x®�9Â{�yÉ�v�����z�x.¿
Ä l1qCj-_a`>n � z�Õ¢Çu�&É�Â � Ë ú �yz5z�Õ¢Çu�&�{v��~� Î z�¼��$Ò�z.Â®� Î v���ÒO�~x{z
¼��$Ò��yÉ�v�¼��&��z.��v�Ôd� v�Â��·x{�~Çy�+�yx{� Î v��ØÂ��yÉ�v��{�{z�x�ËÌ×­z�¼R�&�y�y�$� ÇyÂ{zÔÄ�ÅÛçDÅkm�����Ä l1qCj-_a`>n � Ë9�{�
¼R�&É�¼�Ç+É��&�{z;�{�yz��/Ç+Ò Î z.x��&Ô[v��{z�ÒOÂ4�òÂ�z��y�+Â�� v�� �{�yz�v��yv���v��&É�v�à��&��v��~�­Â�¼7�yz��+ÇyÉ�z&ËÓ×­z�Ò«ÇyÂt�
Ò«ÇyÉ���v��yÉ�Ê��{�yv�Â¤�{z�x�Ò Î Ê¬�{�yznx��3��v��r�$Ô1���yzlÅ�z�v�È~�a�®�~�Y���+z«z��yÈ$z«Ô�x{�~Ò�� ����� Î Ê¬�{�yzl�{�$�7�$É
�$Ô
�{�yzU�~Ç+��È$�~v��yÈOÂ{�+É�v�����z.xpÅ�z�v�È~�a��Â��$Ô#�lË��u�~xpz��+�$ÒO�yÉ�z$Ë�v�Ô. =v�Â���x��~Çy�y�yx�� Î v��¬Â{�+É�v�����z.x��&�y�
v��¤Â{z.�y�yÂ����¡\ �$�y� 1³Åpv����YÅ�z�v�È~�a��Â � �&�y�H��¿,x�z�Â{�-z�¼"��v��~z�É�Ê~Ë ú ��¼��$É�¼.ÇyÉ��3��z��{�yznv��{z�ÒOÂ¤Â�z��a�
Ô�x{�$Ò~ ¬�{�¢\òv����{�yz®v��yv���v��&É�v�à��&��v��~�5Â{¼7�yz.�yÇyÉ�zUÅ�z�ÒlÇyÉ��{v��yÉ�Ê¯ÅÛçDÅkm�� Î Ê �K£Eã Ë

���a��Çyv���v��$z�É�Ê~¿+v��9���yz®� Î ���~z�z.Õ¢Çu�&��v��~�9Å�z®�$x{z�Â�z.�{�{v��yÈ«�{�yz Î ÇJ�,z.x�Â{v�à.z[��� Î z[z�Õ¢Çu�&É����«���+z
�-z�z)	lx��&�{z��$Ôf���yz�ÙuÉ���z.x�Ë
ûWÇ���ÅWz��yz.z��5���U�$�y�O�$�aÊl�u�&�7�[�{�u�&�1v�Âw�yx{�/�yÇy¼.z�� Î Êl���yz�Çy�+Â���x�zR�$Ò
�yz.v�È~� Î �~x��+Çyx{v��yÈO�{�yzlv��yv��{v��$É�v�à��&��v��~��Â�¼7�yz��+ÇyÉ�zl�{�u�&��v�Âp�y�$��¼��$�yÂ{ÇyÒOz�� Î Ê;�{�yz�ÙuÉ���z.x��yÇ+x{v��+È
���+znv��yv���v��&É�v�à��&��v��~��Â{¼7�+z��yÇyÉ�z$Ë ú �yz Î ÇF�,z.x�Â{v�à�znv�Â®�&¼.��Çy�$É�É�Ê Â�z.���{�;�{�yzn�yz����®È$x{zR�3��z�x��-��ÅWz.x
�$Ô��«Â{�5ÅWzU¼R�$��x{z.�yÉ��&¼�z�z����-z��yÂ�v��$zlÒO���yÇ+É��«�~�-z�x{�&��v��~�yÂ Î Ê;� Î v��pÒ��$Âr	r�~�-z�x{�&��v��~��Ë

���î���yz�¼��/�yz$¿w¶y¦¢¦$ßE�.©R§�¥�¦-¤5�Y�$�y�³¶ Ì ¶��Y� �$x�z���x{�$�yÂ�É��&�{z��îv��¢�{�Y�$¼.¼�z.Â{Â{z.Â5�$Ô����yz Î ÇF� z�x.¿
Åpv��{�r¶ Ì ¶����n�$��Ê�ÇyÂ��{v��yÈn���+z�Â��7�&x��p�$Ô����+z Î ÇF� z�x�¿f�&�y�r¶y¦/¦$ßE�"©R§+¥�¦-¤,�O�$¼�¼.z�Â{Â�v��yÈ5���+z(æ81 = 3)  ÓM¥
z�É�z�ÒOz��a�SÔ�x{�~ÒÓ���+zlÂ����$x��¤�$Ô
�{�yz Î ÇJ�,z.x�Ë�¶*& » ���§¦B�9+K&y¦B�9v�Âp��x{�$�yÂ{É��&��z.�¬�yv�x{z.¼.��É�Ê;v��a���r�rÂ{z.�y�
Ô�x{�$ÒA���yz5��v�É�zn�yx���¼.z�Â�Â{�~xU���;���yzOÂ�Åpv���¼7�­�+x{�/¼�z�Â�Â{�~x.Ë ú �yzOÂ�Åpv���¼7�î�yx���¼.z�Â�Â{�~x�Â«�$x�z5�{�yz��³x{z��
Â{�-�~�yÂ�v Î É�z[Ô��~x�x{�$Ç+��v��yÈn���yz®�u�&���nv���z.Ò Ë

�wv�É���z.x�z��+z.¼�Ç+�{v��~�	Ât�7�$xt��ÂrÅpv���� ���+zp¨y¦':f©R§����­Ô�Çy�y¼"��v��$��Ë ú �yz=¼.���yzYÔ��$x����+zp¨y¦':f©R§����
Ô�Çy�y¼"��v��~��v�Â�È~v��$z���v����wv�È$Çyx{z�ø�� � Ëw�¡�²Ât�7�$xt��Â1Åpv������®¼R�$É�É+���®���yz�Ô�Çy�+¼.��v��~�OÝ��$Þ ©R§ ©�¨E�Y�[Åp�+v�¼7�
Ùux�Â��pÉ��~�$�yÂ��{�yz�x{z.� z"��v���v��$�r¼��$Çy�a��Â�Ô��~x��{�yz�Â�Åpv���¼7�;¼��/�yz[¼.�~ÒO�yx{z.Â{Â{v��~��v��a�{�nÂ�Åpv��{¼7�;x{z�È$v�Â��{z�x�Â
Ä�v�Ô
�yz.¼�z.Â{Â��&x�Ê6Ë"ËP��z��/�[v��;Ý9�$Þ ©R§ ©�¨E���¢¿,v�Ôw���+z�ÂtÅpv���¼7� �yz�v�È~� Î �$x{Â��5ÙuÉ�z��+z.�/v�¼.z�Ä�Â{z�z%Ý�z�¼"��v��~�
ø�Ë � Ë ã Ë"¿+Å�z®Â{z.�y�¬�n�yÇ+Ò�ÒlÊrv��{z�Ò ���n���yz®�yz"�/v�¼�z[�{�5Â��7�&x��pv���Çy��Ë��wv��y�$É�É�Ê~¿¢v���Â�z.�{ÂS�{�yz�Â�Åpv���¼7�
� ö �{�;�{�yz5Â����$x��®�$Ô²���+znv��yv���v��&É�v�à��&��v��~�;Â{¼7�yz.�yÇyÉ�z$Ë ú �yz5�yz��/�®��Å�� Ât�7�&�{z�ÒOz��a��Â®�$ÔE¨y¦':f©R§����

� ø
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v��+v���v��$É�v�à�z´���yz²�+Ê/�u�$ÒOv�¼1ÒOz�Â{Â{�$È~z²�yzR�&�yz�x�Â´Ô��~x��yx�v��a�ÍÒ�z.Â{Â��&È~z�ÂOÄ�Â�z�z]Ý/z�¼.�{v��~�zø�Ë � Ë ã Ë"Ë×¨y¦':f©R§����
���+z���¼R�$É�É�Â¤�{�yz;©�§ ©�¨E�Z@�@�@Ì��Ô�Çy�y¼.�{v��~�,¿����yz«¶�Ý�¦~Þ Ì ÝaßáÔ�Çy�y¼.�{v��~�,¿��$�y�á���yz«Þ Ì Ýaß=Ô�Çy�y¼.�{v��~�,Ën�¡�
�yz"�~z�xSx{z"��Çyx��yÂpÔ�x{�~ÒN���yz®¼R�&É�É,�{�5�{�yz�ÅW�$x�	9Ô�Çy�y¼"��v��~��Ë

���9���yz¤¶�Ý�¦$Þ Ì Ýaß�Ô�Çy�y¼.�{v��~�9Å�z¤Ùux�Â��px�z�¼�z.v��$z�jÈ�lÈ7â{ÈlÈ7ãSv���z�ÒOÂ�¿¢Åp�yz.x{z�jÈ�9È7â{ÈlÈ7ãSv�ÂW�{�yz[�-z�z)	
x��3��z®�$Ô´���yz[¶�Ý�¦~Þ Ì Ýaß;Ô�Çy�y¼.�{v��~�,Ë�×³z����yz.���{x��$�+Â{É��3��z[���+z Î ����Ê��$Ô�¶+Ý�¦$Þ Ì Ý¢ßE���¢Ë ú �yz®��x{�$�yÂ¤�
É��3��v��$�­�$ÔpÞ Ì Ý¢ß­v�Âl� Î v��lÒ��~x�z9¼��$Ò��yÉ�v�¼��&��z.� Î z�¼R�&ÇyÂ{z;�$Ô��{�yzr¶�Ý+¦$Þ Ì ÝaßîÔ�Çy�y¼"��v��$�E�$�y�E���+z
v��+v���v��$É�v�àR�&�{v��~�5Â�¼7�yz��yÇ+É�z$Ën�wv�x{Â���¿yÉ�z"��Â��yz"Ùu�yz®���yz�Ô��~É�É���Åpv��+È �

� ×³z²�$Â{Â�ÇyÒ�z��{�u�&�����yz
¶�Ý�¦$Þ Ì ÝaßE���S¼��$É�É~�$É�ÅW�RÊ�ÂÍ�$�y�-zR�&x{Â�v������+z²v��yv��{v��$É�v�à��&��v��~�pÂ{¼7�yz.�yÇyÉ�z&¿
z"�~z�� v�Ô´v��pv�Â��y�$�S�yz"Ùu�yz�� Î Ê9���yz�ÙuÉ���z.x�Ë

� Á z.�(jÈ�9È7â{ÈlÈ7ã � ¿XjÈ�9È7â7�>j � ¿Í�$�y� jÈ�9È7â�_¢`>n � Î zn���yz jDÈlÈ7ã3¿Xj0�>j-¿´�$�y� j-_¢`>n9x��&�{zO�&ÔW���+z
¶�Ý�¦$Þ Ì Ýaß�Ô�Çy�y¼"��v��~�;�$ÔÍÙyÉ���z.x��E¿ux{z.Â{�-z�¼"��v��$z�É�Ê~Ë

� Á z.�ejDÈlÈ7ã � ¿Aj0�>j � ¿¢�$�y�åj-_a`>n � Î zW�{�yzÐjDÈlÈ7ã3¿Lj0�>j-¿a�&�y�åj-_¢`>n�x{�&��z��&Ô-�{�yzWÞ Ì ÝaßlÔ�Çy�y¼"��v��~�
�$Ô´ÙuÉ���z�x��î¿yx{z.Â{�-z�¼.�{v��$z�É�Ê$Ë

� Á z.�`ÅÛçDÅkmM� Î z[���yz��¢ÇyÒ Î z�xp�$ÔÍz���z.¼�Ç+�{v��~�yÂp�$Ô�ÙuÉ���z.x�� v��9���yz®v��yv��{v��$É�v�àR�3��v��$�nÂ{¼7�yz.�yÇyÉ�z&Ë

� Á z.��èZ�Lm�m��3Älâ�ÈlÈ7ã°�=z�Õ¢Çu�$É~�{�yz��¢ÇyÒ Î z�x�Â´�&Ô�v���z.Ò�Â,�{�u�&�*ÒlÇyÂ�� Î z�x{z.¼�z�v��~z.�l�&ÔÛ�{z�x,¶�Ý�¦$Þ Ì ÝaßE���
�u�&Â Î z�z.�Y¼R�$É�É�z.� v�� �~x��yz�xp����z���z�¼.Ç+��z����yzUÙux{Ât�¤¼��$É�É��$ÔÍÞ Ì ÝaßE����v����{�yz�v��yv��{v��$É�v�à��&��v��~�
Â�¼7�yz��yÇ+É�z$Ë²�¡Ô´ÙuÉ��{z�x�� Ùux{z.Â��3�pÉ�zR�&Â��S�~�y¼.zUv������yz®v��+v���v��$É�v�àR�&�{v��~�5Â�¼7�yz��yÇ+É�z$¿fÉ�z.� �

èZ�LmOm��3Älâ{ÈlÈ7ã%� Ô Ò��D��ÄkjDÈlÈ7ã � � ÄkjÈ�9È7â{ÈlÈ7ã � � jÈ�9È7â7�>j � Ë ; � Ë

� ���+z�x�Åpv�Â{z&¿uv�Ô?� ÙyÉ���z.x��y�/z�Âp�y�$��Ùux�z®v������yz®v��yv��{v��$É�v�àR�3��v��$�OÂ�¼7�yz��+ÇyÉ�z&¿-É�z.�
èZ�Lm�m��3Älâ{ÈlÈ7ã%� Ô �

�:�



� Á z.� �9È"Ä lEÅÛçDÅÛç/ó � z�Õ¢Çu�$É1���+zr�¢ÇyÒ Î z�x��$Ôpv��{z�ÒOÂ®�{�u�&��ÙuÉ��{z�x��AÒ«ÇyÂt�«x{z.¼�z.v��~zrv��a����v��{Â
Î ÇJ�,z.x
�&ÔÛ�{z�x´v���Â´z���z.¼�Ç+�{z�Â
���+z�Þ Ì Ý¢ßE���S¼R�$É�É�Â�v��U���yz�v��yv���v��&É�v�à��&��v��~�SÂ{¼7�yz.�yÇyÉ�z&Ë ú �yz�Â�z��$x�z
v���z�ÒOÂ1���u�&�WÅWz.x{z[�yx����+Çy¼�z.� Î ÊO���yz¤Çy�yÂ��{x{z��$Ò �+z�v�È$� Î �~x��$Ô?�ï�$�y�9ÒlÇyÂ�� Î z[x�z�¼�z.v��$z��
v��¢�{�d�rÍ Â Î ÇJ�,z.x Î z.Ô��~x�z����+z¤Â��{zR�$��Êh�¡Â����&��z[Â�¼7�yz��+ÇyÉ�z�v�Â�x�Çy��Ë ú �yz.Â{z�v��{z�ÒOÂ�¼��$�y�y�&��Ê�ÇyÂt�
Î z®É�z.ÔÛ���~� v������yz®�yz"��ÅW�~xr	fË��¡ÔX�µv�Â�¼��$�y�yz�¼"��z.� ���5ÙuÉ���z�x���¿ Á z.� �

�9È"Ä lEÅÛçDÅÛç/ó � Ô ÄtjÈ�lÈ7â�_a`>n � o#Ä=Ä�ÅÛçDÅkm�� �T� Ëp�"j-_a`>n � Ë=Ë �
ÄtjÈ�lÈ7â{ÈlÈ7ã � oØèZ�Lm�m��3Älâ{ÈlÈ7ãY�po
Ä�Òr�D��Ä=Ä�ÅÛçDÅkm�� � �2Ë ; � Ëp�"j0�>j � Ë4Ë

»½¼G¾ gN¿ ]k^ f ` Ø Ï¤É�È~�~x�v����+ÒN�{�5�{x��$�+Â{É��3��z[���+z®Þ Ì Ýaß9Ô�Çy�y¼"��v��~��Ô��$x�ÙuÉ��{z�xC�lË
]GÞ Ä�ÅÛçDÅkm�� �Ó� Ë�k � ^ f _	r]GÞ èZ�Lm�m��3Älâ�ÈlÈ7ã��<k � ^ f _	r

¿�z��+z�x��3��z®¼��/�yz����5x{z.¼�z.v��~z�èZ�Lm�m��3Älâ{ÈlÈ7ã��=v���z�ÒOÂ�v��¢�{�n���yz Î ÇF� z�x.Ë_	reÆß]GÞ
¿�z��yz.x��&�{z�¼��/�yz�����x�Çy�nÞ Ì ÝaßE����Ä�ÅÛçDÅkm�� �y� ËÍ�¢ÇyÒ Î z.x��$Ôf��v�ÒOz�Â.Ë�ûWz"Ô��~x{z�z��$¼7�5v��a�~�/¼R�3��v��$�
�$Ô´Þ Ì ÝaßE����Èrq�ålÈ�jÈm,���+z®Ùyx{Â���¿uÅWz®x{z.¼�z.v��~z(j0�>j � v���z�ÒOÂ�v��a�{�«���yz Î ÇF� z�x.Ë_	rhÆß]�Þ

]GÞ �9È"Ä lEÅÛçDÅÛç/ó � k � ^ f _	r
¿�z��yz.x��&�{zU¼.���+z®�{�5x{z�¼.z�v��~z �lÈ"Ä lEÅÛçDÅÛç/ó � v��{z�ÒOÂ�v��a���n���+z Î ÇF�,z.x�Ë_	rhÆß]�Þ

¿�z��+z�x��3��zn¼��/�yzn���;v��+Ùu�yv���z�É�Ê¬z���z�¼�Ç���z�Þ Ì ÝaßE�Y�¢Ë�ûWz"Ô��~x{z5zR�&¼7�³v��¢�$��¼��&��v��~��¿*x�z�¼�z.v��$zºj0�>j �
v���z.Ò�Â�v��a���n���yz Î ÇJ�,z.x�Ë

ú �yz[��x{�$�yÂ�É��&�{v��~���$Ô����yz¤Þ Ì ÝaßrÔ�Çy�+¼.��v��~�9v�Â�È~v��$z���v���Ï¤É�È~�~x{v����yÒÌø/Ë
Ï�ÔÛ��z.xW���+z[z���z�¼.Ç+��v��~�
�$Ô*�{�yz[v��+v���v��$É�v�àR�&�{v��~�lÂ{¼7�yz.�yÇyÉ�z&¿+Å�z®�$x{z�È~Çu�$x{�$�a��z�z.�9���u�3�p�&��É�zR�$Ât��jDÈlÈ7ã]�ej0�>j5v��{z�ÒOÂ��$�y�-zR�&x
v����{�yz Î ÇF�,z.x%÷Î�2�«ùæËYÝ��y¿yÔ��~x�z��$¼7�¬Ât��zR�&�+ÊS��Â����&��z�z���z�¼.Ç+��v��~�¬�&ÔÍ�{�yzUÞ Ì Ýaß�Ô�Çy�y¼"��v��$��¿y���yz�ÙuÉ���z.x
�u�$Â����Yx�z�¼�z.v��$z j0�>j�v���z.Ò�Â Î z"Ô��~x{z�v��l¼R�$�îÙux�z$Ë)Ï�É�É1¼R�$É�É�ÂU���¬Þ Ì Ýaß���� v��©Ï�É�È~�~x�v��{�yÒ�ø¬�$x�z
v��+É�v��+z���Ë�Ý/z�z��wv�È$Çyx{z�ø��¤��Ô��~xp�$��z��+�$ÒO�yÉ�z��&ÔÍ�{�yz�Þ Ì Ýaß9Ô�Çy�+¼.��v��~�;��x��&�yÂ{É��&��v��~��Ë

ú �yz=ÙuÉ��{z�x9¼.���+z=�y��z.Â9�y�$�;v��a��z�x�É�z����$z=Â{z.�y�	v��yÂt��x{Ç+¼.��v��~�yÂrÅpv����	x{z.¼�z.v��~z=v��yÂ��{x{Çy¼"��v��~�yÂ�Ë
ú �yz�ÙuÉ���z�xWÒ«ÇyÂ��px�z�¼.z�v��$zU�$É�É �$Ô����yz®�u�&���«�yz�¼.z�Â�Â��$xtÊ����nÙux{z Î z.Ô��$x{z�v���¼R�$�;z���z.¼�Ç+�{z�v���ÂWÅ��~x�	
Ô�Çy�y¼"��v��~��Ë ú �yv�Â�v�Â¤�$� ���~z�x�É�Ê�¼��$�yÂ{z.x��&�&��v��~zl�$�y�yx��a�$¼7�¬�{�u�&���yx{z"�~z��a�{Â[�yzR�&�yÉ��/¼%	�Ô��~xp¼�z�xt�7�$v��
Â{v���Çu�3��v��$�yÂ�¿ Î Ç+�²É�v�ÒOv��{ÂÍ�y�$x��$É�É�z.É�v�Â�Ò Ëp�u�~x�z��+�$Ò��+É�z$¿~�{�yv�Â
�{z�¼7�y�+v�Õ¢Çyzp�yx{z"�~z.�¢�{Â�Ô�z.z�� Î �&¼%	/É����$�yÂ
Ô�x{�$ÒI�yz��$�yÉ��/¼%	¢v��yÈ Î Ê«Â{z�x�v��$É�v�à.v��yÈS���yz�É����~�5�&�y�«���yz Î ����Ê~Ë ú �+zSÉ����$�n�$�y�n���+z Î �/�+Ê«¼��$�y�y�&�

���



©Pªr«t¬C·rªLµ�Õ)²O³�´ÒhÓF­rªL¹h¹Pª�ÙrÔP®h®LÕ!Å�ÎlÓhÒÚ ªLµ�²S¸h¸LÁhÛhÁ°ÐtÑ�Â§ÁhÛP¸h¸8Å�Ï1ºX¸h¸LÁhÛhÁ°ÐtÑ�Â§ÁhÛP¸h¸�Ü8Î�ºX¸h¸LÁhÛhÁ°ÐtÑ�Â§ÁhÛP¸h¸LÝhÝ°³ÒhÒ§Ç^¹§¶�¹°«LÆ�¸Lµ§®PÆL®�«t©§®�«�±§¹Pª�­hÈ ÚhÚ ®�µÚ ªLµ�²S¸h¸LÁhÛhÁ°ÐtÑ�Â§ÁhÛP¸h¸8Å�Ï1ºX¸h¸LÁhÛhÁ°ÐtÑ�Â§ÁhÛP¸h¸�Ü�ËhÞ1º�¸h¸LÁhÛhÁ°ÐtÑ�Â§ÁhÛP¸h¸LÝhÝ°³C´ÒhÓ�¬Pª�±rªL¹�µ§®PÆL®�«t©§®8ª^±V¹�ÊP® Ú «tµrÇ^¹R«�±§©Pª§ÆL¶�¹°«^ª^±KÍ.¹§¶LÕP®L±!ÆL¶�µ§®8ª Ú­§É�­rªL¹h¹Pª�ÙrÔP®h®LÕ!ÓhÒ« Ú ²S¸h¸LÁhÛhÁ°ÐtÑ�Â§ÁhÛP¸h¸¡ßàÅVÏ�³l´ÒhÓCµ§®PÆL®�«t©§®CÔrª^ÔR«t¹§®tÙ�Ç�­P® Ú ªLµ§®V®h¶PÆOÊ�·rªLµ�Õ Ú Èh±�Æ^¹°«^ª^±3®�á§®PÆOÈ§¹°«^ª^±RÓhÒÚ ªLµd²S¸h¸LÁhÛhÁ°ÐtÑ�Â§ÁhÛP¸h¸rÎ^¸h¸3Å�Ï1ºX¸h¸LÁhÛhÁ°ÐtÑ�Â§ÁhÛP¸h¸rÎ^¸h¸!Ü8Î�ºX¸h¸LÁhÛhÁ°ÐtÑ�Â§ÁhÛP¸h¸rÎ^¸h¸LÝhÝ°³ÒhÒ§Ç^¹§¶�¹°«LÆ�¸Lµ§®PÆL®�«t©§®�«�±§¹PªC­hÈ ÚhÚ ®�µÖ ÒhÒ^·rªLµ�Õ Ú Èh±�Æ^¹°«^ª^±Ö ÒhÓ^±rª�µ§®tÙ°¶�«�±%«�±§¯�«t¹§®tÙ�Ç�¹Pªlµ§®PÆL®�«t©§®§ÓhÒ·hÊ%«^â�®�²OÎh³l´ÒhÓ�µ§®PÆL®�«t©§®�Ôrª^ÔR«t¹§®tÙ�Çl­P® Ú ªLµ§®8®h¶PÆOÊV·rªLµ�Õ Ú Èh±�Æ^¹°«^ª^±!®�á§®PÆOÈ§¹°«^ª^±�ÓhÒÚ ªLµ�²S¸h¸LÁhÛhÁ°ÐtÑ�Â§ÁhÛP¸h¸8ÅVÏ1º.¸h¸LÁhÛhÁ°ÐtÑ�Â§ÁhÛP¸h¸8Ü3Î�º.¸h¸LÁhÛhÁ°ÐtÑ�Â§ÁhÛP¸h¸LÝhÝ°³ÒhÒ§Ç^¹§¶�¹°«LÆ�¸Lµ§®PÆL®�«t©§®�«�±§¹Pª�­hÈ ÚhÚ ®�µ
ÒhÒ^·rªLµ�Õ Ú Èh±�Æ^¹°«^ª^±ÖÖ

ãwv�È~Çyx{zuøKäPå9æ kFçdè�i'é«­(¶*êëèCì=íïî§ð'è�ñ�òDóDô�íF¶�çJ´°î§õëìKçdîhöPé=ç�÷§ê�é1î§õëìKçdî§éRj=è�ç4íÌö§ìKøùî§ð'è�úïõMêMîhè%ö¤±*é=çaj�é�¶V¶*êMõÒ·
´%é1î§õëìKçD¹²�LçIî§ð�õM÷#è�i'é=ø(¶*êëè�6�î§ð'èN°*êëîhè%ö�è�i-è�´l¶'îhè�÷Cû=û!î§õ�ø!è�÷Fõ�çüî§ð'è8õ�ç�õëî§õMé=êMõ 8�é1î§õëìKçü÷¤´Pð�è�³h¶�êëè«¹.ý9þ§ÿ��FÿPÿ��
� ý9þ§ÿ�����ý � û~qR6ïý'ÿPÿ�� � ý��rý � ý	��

� � q!¹���ð'èz¶V¶*÷hîhö§è�é=ø ç'è�õ��KðX±Bì=ö8ì=íFî§ð�õM÷N°*êëîhè%ö�¶�ö§ì2³h¶h´°è�÷
� û6õMîhè�øR÷�³h¶'örõMç��<î§ð'è õMç�õMî§õMé=êMõ 8�é1î§õëìKç ÷¤´rð'è�³h¶�êMè«¹I�
ì������������Fý'ÿPÿ�� � q���0�û~q�� û~q"2 � s~6Vé=çh³
þ§ÿ��� �!#"$!%"�& � � û'��0�û~q)(îq*(·0�û~q,+²q"2�2 � s2¹

z���z.¼�Ç+�{zlv����y�$x��$É�É�z.ÉæË¾×³zU�$x{z®v��¢�$z�Ât��v�È~�&��v��yÈnÒ�z"���y�/�yÂ�Ô��~x�x�z�É��D��v��yÈn���+zUÂ�z�x�v��$É�v�àR�3��v��$��Ë

-2g ]�rh_ ¿ �åg Æh_

Ï¤Â��+z�Â{¼.x{v Î z.�Ov���Ý�z�¼"��v��~�/.yË10~¿~���yz�¼.�~ÒOÒ«Çy�yv�¼R�&�{v��~��Â{¼7�yz.�yÇyÉ�z.x1¼��~ÒO�yÇ+�{z�Â1�$�nv��¢�{z�x��u�$É Î ÇF�,z.x
Â{¼7�+z��yÇyÉ�z�Ô��$x«zR�$¼7�û¼��~É�É��$�+Â{z��¯Ê��$v��yz.x«�y�/�yz$Ë ú �yv�ÂnÂ{¼7�yz.�yÇyÉ�z z��y�&¼.��É�ÊE�yz.Â{¼�x�v Î z�Ân���+z��$x{�yz.x
v��ûÅp�yv�¼7� �{�îÂ{z.�y�	�$�y� x�z�¼�z.v��$zY�u�&���­v��{z�ÒOÂ�Ô�x{�$Ò Åpv����yv��û�{�yz�Ê��~v��yz�x.Ë ú �yz=Â�¼7�yz��yÇ+É�zYv�Â
�$�y�+�$�7�&�{z��rÅpv����r�{�yz¤�+z�Â��{v��u�3��v��$� Î ÇF� z�xW�$Ô*���yz�x{z.¼�z�v��~z[v��yÂ��{x{Çy¼"��v��~���$�y�����yz�Â{�~Çyx�¼�z Î ÇF�,z.x
�$ÔÍ���yzUÂ{z.�y�¬v��yÂ��{x{Çy¼"��v��$��ËnÏ�É�Â��y¿y���yzU¼��$Ò�Ò«Ç+�yv�¼��&��v��~��Â{¼7�yz.�yÇyÉ�z�x¤¼��$É�¼.ÇyÉ��3��z�Â��{�yzUÒr�D��v�Ò«ÇyÒ
Â{v�à�z��$Ô�zR�$¼7� Î ÇF�,z.x�Ë�×	v����r�{�yv�Â�v��+Ô��~x�Òr�3��v��$�5�{�yz¤¼.���+z[È~z��+z�x��3��v��$�r�y�u�&Â{z[¼��$���yx{�/�yÇy¼.z¤���+z
¼��/�yz®�yz.¼�z�Â�Â��$xtÊ;���5x{z��$É�v�à�z[���+zUv��a��z�x��u�$É Î ÇF�,z.xpÂ{¼7�yz.�yÇyÉ�zU�~�;���yz��{v�É�z¤�yx{�/¼�z.Â{Â{�$x�Ë

�1�$¼7�­v��¢�{z�x��u�$É Î ÇJ�,z.x��$Ô²���+zO¼.�~É�É��$�yÂ�z��rÊ��~v��+z�x�v�Â�Ò��$�u�&È~z��á¼�v�x{¼.ÇyÉ��$x�É�Ê$Ë�Ý�z��+�³v��yÂ��{x{Çy¼�ä
��v��~�yÂ�Â{z��+�YÔ�x{�~ÒÓ���+z«Â����$x��¤�$Ô²� Î ÇJ�,z.x��$�y�=x�z�¼�z.v��$z«v��yÂt��x�Çy¼.�{v��~�yÂ�x{z.¼�z�v��~zl�{�r���+z«z��y�¬�$Ô²�
Î ÇF� z�x.Ë ú �yz5Â{v�à�zn�$Ô²z��$¼7� Î ÇF�,z.x�Â{z"���������yzn�+z��/�U� ��Å�z�x®�$Ô1��ÅW�;È~x�zR�&�{z�x[�{�u�$�=���yz Î ÇF�,z.x
Â{v�à�zO¼R�$É�¼�ÇyÉ��&��z.� Î Êá���+z�¼.�~Ò�ÒlÇy�yv�¼��&��v��~�=Â{¼7�+z��yÇyÉ�z�xl�{�¬�&É�É���ÅùÔ��~x Î v��UÒ��$Â�	¢v��+È v��yÂ��{zR�$���$Ô
z����-z��yÂ�v��$zlÒO���yÇ+É��«�~�-z�x{�&��v��~�yÂ.Ë

�: 



ÏEx{z.¼�z�v��~z1v��+Â���x�Çy¼.�{v��~��v�Â,��x{�$�yÂ�É��&�{z��®v��a�������yz²�$Â�Â{z�Ò Î É�Ê¤v��yÂt��x{Ç+¼.��v��~�ïæ » Þ ¹�º¢» ¨-©j/32.� ¹ Ý,�/Ë
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BeamFirFilter_88
push=2
pop=2
peek=2

Magnitude_96
push=1
pop=2
peek=2

Detector_111
push=0
pop=1
peek=1

BeamFirFilter_88
push=2
pop=2
peek=2

Magnitude_96
push=1
pop=2
peek=2

Detector_111
push=0
pop=1
peek=1

Beamform_68
push=2
pop=24
peek=24

Beamform_68
push=2
pop=24
peek=24

NULL_SJ(0,0)

BeamFirFilter_88
push=2
pop=2
peek=2

Magnitude_96
push=1
pop=2
peek=2

Detector_111
push=0
pop=1
peek=1

BeamFirFilter_88
push=2
pop=2
peek=2

Magnitude_96
push=1
pop=2
peek=2

Detector_111
push=0
pop=1
peek=1

�)T#i�h8LOP © �
=�ù�jfY�mqY�L?zbPR¡�[�L
P�VqY�L
SOT%SOT#[�QMT%QMiMn

BeamFormer

SplitJoin

SplitJoin

NULL_SJ(0,0,0,0,0,0,0,0,0,0,0,0)

Fused_SplitJoin
push=2
pop=0
peek=0

Fused_SplitJoin
push=2
pop=0
peek=0

Fused_SplitJoin
push=2
pop=0
peek=0

Fused_SplitJoin
push=2
pop=0
peek=0

Fused_SplitJoin
push=2
pop=0
peek=0

Fused_SplitJoin
push=2
pop=0
peek=0

Fused_SplitJoin
push=2
pop=0
peek=0

Fused_SplitJoin
push=2
pop=0
peek=0

Fused_SplitJoin
push=2
pop=0
peek=0

Fused_SplitJoin
push=2
pop=0
peek=0

Fused_SplitJoin
push=2
pop=0
peek=0

Fused_SplitJoin
push=2
pop=0
peek=0

WEIGHTED_ROUND_ROBIN(2,2,2,2,2,2,2,2,2,2,2,2)

DUPLICATE(1,1)

Fused_SplitJoin
push=0
pop=24
peek=24

Fused_SplitJoin
push=0
pop=24
peek=24

NULL_SJ(0,0)

�UT#i�hML
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Fused Fused

Fused WEIGHTED

Fused

tile5

Fused

Fused

Fused Fused Fused Fused

Fused Fused Fused Fused
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FFTReorderSimple_12
push=8
pop=8
peek=8

CombineDFT_31
push=4
pop=4
peek=4

CombineDFT_31
push=8
pop=8
peek=8

CombineDFT_31
push=16
pop=16
peek=16

CombineDFT_31
push=32
pop=32
peek=32

CombineDFT_31
push=64
pop=64
peek=64

CombineDFT_31
push=128
pop=128
peek=128

FFTReorderSimple_12
push=64
pop=64
peek=64

FFTReorderSimple_12
push=32
pop=32
peek=32

FFTReorderSimple_12
push=16
pop=16
peek=16

FFTReorderSimple_12
push=8
pop=8
peek=8

CombineDFT_31
push=4
pop=4
peek=4

CombineDFT_31
push=8
pop=8
peek=8

CombineDFT_31
push=16
pop=16
peek=16

CombineDFT_31
push=32
pop=32
peek=32

CombineDFT_31
push=64
pop=64
peek=64

CombineDFT_31
push=128
pop=128
peek=128
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FFT2

FFTKernel2

Pipeline Pipeline

FFTTestSource_5
push=128
pop=0
peek=0

WEIGHTED_ROUND_ROBIN(128,128)

Fused__Fused__FFTReorderSimple_12_134_FFTReorderSimple_12_141_FFTReorderSimple_12_148_FFTReorderSimple_12_155_FFTReorderSimple_12_162_220_281_CombineDFT_31_300
push=128
pop=128
peek=128

Fused__FFTReorderSimple_12_41_FFTReorderSimple_12_48_FFTReorderSimple_12_55_FFTReorderSimple_12_62_FFTReorderSimple_12_69_127
push=128
pop=128
peek=128

WEIGHTED_ROUND_ROBIN(128,128)

FloatPrinter_34
push=0
pop=1
peek=1

CombineDFT_31
push=8
pop=8
peek=8

CombineDFT_31
push=16
pop=16
peek=16

CombineDFT_31
push=32
pop=32
peek=32

CombineDFT_31
push=64
pop=64
peek=64

CombineDFT_31
push=128
pop=128
peek=128

CombineDFT_31
push=4
pop=4
peek=4

CombineDFT_31
push=8
pop=8
peek=8

CombineDFT_31
push=16
pop=16
peek=16

CombineDFT_31
push=32
pop=32
peek=32

CombineDFT_31
push=64
pop=64
peek=64

CombineDFT_31
push=128
pop=128
peek=128

�)T#i�hMLOP�q��"!�ù>���)« YZ¡�S�PRLfVMY�L
SOT%S�T%[�QMT%QMiMn

CombineDFT CombineDFT

CombineDFT

CombineDFT

Fused

WEIGHTED

CombineDFT CombineDFT

CombineDFT FFTTestSource CombineDFT CombineDFT

CombineDFT Fused CombineDFT CombineDFT

�)T#i�h8LOP�q����8ù>���)« t#Y�|�[�h8SXn

=�!7)



�J���
Blocked on send or receive
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Branches
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source_6
push=1
pop=0
peek=0

DUPLICATE(1,1,1,1,1,1,1,1)

Delay_N_13
push=1
pop=1
peek=1

Delay_N_13
push=1
pop=1
peek=1

Delay_N_13
push=1
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Delay_N_13
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Delay_N_13
push=1
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Delay_N_13
push=1
pop=1
peek=1

WEIGHTED_ROUND_ROBIN(1,1,1,1,1,1,1,1)

Combine_50
push=1
pop=8
peek=8

FirFilter_20
push=1
pop=1
peek=32

DownSamp_25
push=1
pop=8
peek=8

UpSamp_30
push=8
pop=1
peek=1

Delay_N_37
push=1
pop=1
peek=1

FirFilter_44
push=1
pop=1
peek=32

FirFilter_20
push=1
pop=1
peek=32

DownSamp_25
push=1
pop=8
peek=8

UpSamp_30
push=8
pop=1
peek=1

Delay_N_37
push=1
pop=1
peek=1
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push=1
pop=1
peek=32
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push=1
pop=1
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DownSamp_25
push=1
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push=8
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Delay_N_37
push=1
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push=1
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push=1
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push=1
pop=8
peek=8

UpSamp_30
push=8
pop=1
peek=1

Delay_N_37
push=1
pop=1
peek=1

FirFilter_44
push=1
pop=1
peek=32
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push=1
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peek=32

DownSamp_25
push=1
pop=8
peek=8

UpSamp_30
push=8
pop=1
peek=1

Delay_N_37
push=1
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peek=1

FirFilter_44
push=1
pop=1
peek=32

FirFilter_20
push=1
pop=1
peek=32

DownSamp_25
push=1
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UpSamp_30
push=8
pop=1
peek=1

Delay_N_37
push=1
pop=1
peek=1

FirFilter_44
push=1
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FirFilter_20
push=1
pop=1
peek=32

DownSamp_25
push=1
pop=8
peek=8

UpSamp_30
push=8
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peek=1

Delay_N_37
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FirFilter_44
push=1
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source_6
push=1
pop=0
peek=0

DUPLICATE(1,1,1,1,1,1,1,1)

Fused__Delay_N_13_1719_FirFilter_20_1760_DownSamp_25_1766_UpSamp_30_1772_Delay_N_37_1780_FirFilter_44_1821_1987
push=8
pop=8
peek=8

initPush=0
initPop=63
initPeek=63

Fused__Delay_N_13_1167_FirFilter_20_1208_DownSamp_25_1214_UpSamp_30_1220_Delay_N_37_1228_FirFilter_44_1269_1435
push=8
pop=8
peek=8

initPush=0
initPop=63
initPeek=63

Fused__Delay_N_13_63_FirFilter_20_104_DownSamp_25_110_UpSamp_30_116_Delay_N_37_124_FirFilter_44_165_331
push=8
pop=8
peek=8

initPush=0
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initPeek=63
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push=8
pop=8
peek=8

initPush=0
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initPeek=63
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push=8
pop=8
peek=8

initPush=0
initPop=63
initPeek=63
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push=8
pop=8
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initPush=0
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push=8
pop=8
peek=8

initPush=0
initPop=63
initPeek=63

Fused__Delay_N_13_1995_FirFilter_20_2036
push=1
pop=1
peek=1

initPush=0
initPop=31
initPeek=31

WEIGHTED_ROUND_ROBIN(1,1,1,1,1,1,1,1)

Combine_50
push=1
pop=8
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DownSamp_25
push=1
pop=8
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UpSamp_30
push=8
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Delay_N_37
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FirFilter_44
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sink_55
push=0
pop=1
peek=1

�)T%i�hML
PÚ�½�"!�ù>�)T#t1S�PXL
zqY�QM 6YZ¡�SOPXL?VqY�L�S�T1S�T#[�QMT#QMi8n

=���¢



Fused Fused

Fused

WEIGHTED

Fused

Fused

DownSamp

source Fused

UpSamp

Combine Fused Fused

sink FirFilter Delay

�)T%i�hML
P��½���8ù��)T#t1S�PXL
zqY�QM 6teY�|�[�h8S�n

�J���
Blocked on send or receive

�)T#i�h8LOP��½��)Mùr�)T%t%S�PRLOzqYZQM 6P�¯	PXNXh	S�T#[�QySOL�Y�NRP�n

=��H=



=��+!



Ô � � L Ï ¤ ÒÉÕ �

� � Ô � � � ÒÚÑ ��� ÒÓ¦ÐÏ

� �x� ÛÜ%À#��-¤>�ÞÝC���i�c�

«����}�������i���¡ x¢<�w J£¥¤��w¦§��¡E£¨���ª©i£¥ ¥�¬«b­|®A£w�¯©8£ �G�,�¡�,���� °£±«� b��²��³©M£t�¡¦����i�����´¢�«? ¨«?­��¡£¥�� J²
«?²µ¤�¦�¢�¶�£¨²R�B«?¦��·¶�²¥��²°£¨����²¥�³£¨��²J¸i¦5£¨���¡²¥¤%¥��ª«?¶���¤�¹�º��»²¥¢<���¡�±�;¼�«���¤�²½¤�²½«b�����?­|¢�º�¤�²J�����¾¹5¸§¢� ¥�7�
���¡²¥²J¤�¦�¿¾£¨����¢3«? ¥«?­��¡£¨�¡ ¥²r£¥�� ¥�w¶�¿w�~¡&�?¶� q­À«?¤�¦ �3º�£¥�� J²�¼w«����|Á\¨ qÂ���¡���i���� ��3º�£¨�� »¢� ¥�i��¶����¡²
²¥�?­|��¼w¢�¤�¦M Ã¦��w¤�²¥��¼�£¥�3«b£°Äw�¡ J¸§º��i�w²¥�¡º�¸Ã�¡²J£¥¤�­|«b£¨�¡²°£¥���³²¥¢<�����±�ÆÅÇ«¬Äw��¡&�w ¥­y�<¶�²¥¤�¦�¿6®D¶3«b¦D£¥¤#¥¡���
¹�¤�£x²J�X®D¶���¦�����²³«?¦��´«|­|«v¯,¤�­}¶�­ÈÄb«?º�¶��³¢3«? ¥«?­��¡£¨�¡ \¡& J�w­É£¨���¯��¦��¡�,�����´¤�¦�¢�¶�£¬¼'«���¤�² ¼w¢�¤�¦M 
¦��w¤�²¥��¼§¤�²ª¡&���Ê£¨�Ã£¨���6²��w¦�¿y«	�� J­ ¨E ¥�¡��¤��Ë£¨¤��?¦Ì¢<�w Í£¨¤��?¦��6Å°��¤��±�Î«?¢�¢�º�¤���²»º��?¦�¿7�A£¥�� J­Ï�±�3«b ¨«?���
£¨�¡ ¥¤�²J£¨¤���²Ç£¥��£¥���q²¥�X®D¶��¡¦����³£¨�� J�w¶�¿w�Æ«ª����º�«¬¸.�3º�£¥�� ÇÅ°¤�£¨��¤�¦Æ«�¡&�¡����¹3«b�} §º��,�?¢;¼³«����³ ¥�¡²¥¶�º�£¨¤�¦�¿
²¥¤�¿w¦3«?º�¤�²½£¨����¦´²¥�¡¦5£r£¨�À£¥���ª©i���w J£c«��¡ ¥­Ð©i¸i¦5£¨���¡²¥¤�²w��º�£¨�¡ X�BÅ°��¤��±�´�������i���¡²»��¤�¿w�y¡& ¥�R®i¶���¦��Ë¸
Äw�?¤����¾�±�3«b ¨«?�Ë£¨�� J¤�²Í£¨¤��¡²W¡& J�w­t£¥���§��¦��¡�,���¡�Ñ¢3«b ¨«?­��¡£¥�� ¥²�«?¦��Ñ«?¢�¢�º�¤���²}£¨����²¥�¾£¨�Ê£¨���§²J¤�¿w¦�«?º8¼
��¤�¦3«?º�º�¸��	£¨����¨	�w²J£"�F¢� J�,�¡��²¥²J¤�¦�¿?�3º�£¨�¡ }¤����¡¦5£¨¤;����²ª¢<�¬«� D²ª¤�¦Ò£¥���Ã²¥¤�¿w¦3«?ºÓ£¨�´­|«� ?�Ã¤�£ª«?¶���¤�¹�º��?¼
«����}�¯ ¥��¡&�� ¥�¡¦����ª�¡�,����¡&�w w�¯©M£ÔÅÇ«?²x¢� ¥�ÕÄi¤����¡�Ö¹5¸Æ£¥���w�×�w­�­}¶�¦�¤��¬«c£¨¤��?¦�²µ«?¦��ÊØr¢<�� ¨«c£¨¤�¦�¿
©i¸i²J£¥��­�²xÁ°��²J�¬«? J�±�?�» ¥�w¶�¢Æ«c£�£¨����«	���±��¦�¤�²¥�±���¬Û½¦�¤�Äw�¡ ¥²¥¤�£¥£ © �¡ ¥º�¤�¦;¼

� ��� ���� Ù%

ßÁàâáäã�åTæèç�æéåéêTëËàìß�æîíðï�ñßÁàäáâã�åTæèç�æTåäêTëËàìßòæóíðß�ãpíðï
ñ
÷Tö�ëâçTçÂû�)�*�Wäêé÷�ã��TêéùéßTöòæéêTå êTÿTæéêòý��âç
ùéßTöòæäê�å� ç�/âã�åTæ8
 �
à�Ù�àì÷�ñç�/âã�åTæ8
 �èù�R�2
ñç�/âã�åTæ8
 � ÿ�àäáîñç�/âã�åTæ8
 �èêòáîñ
ç�/âã�åTæèç�/äãTåTæäßòü�>8� ß�ýéæ ë��� ß�ü;�ðë�d�0�����z�C�z��� åéê�æ�ôéåTý1����z�C�z
ñ�êäöéçòê � ßòü��ðë�9�0�]�����z�C����� åéê�æTôéå�ý1]�����z�C��
ñ�êéöéçòê � åéê�æTôéå�ý��Áç�/âã�åTæ��
ëpñ���

ç@/äã�åTæ3�âçÁà4S�ë����!�Áç�/äã�åéæ ë!%Ãç�/âã�åTæ
õ$�
� ö�ãòý�� öòæòàäáB06� öTãòý����¾ë�:6�Áö�ãòý���� õóñßòü�� öòæ�àäá<d�0�����z�C�z��� åéê�æTôéå�ý<����z�C�z
ñ�êéöéçòê � ßòü�� öòæ�àâá19�0�]�����z�C����� åäê�æ�ôéå�ý1]�����z�C��pñ�êéöéç�ê � åäê�æ�ôéå�ý��Ëç�/äã�åTæ$�øöòæ�àäáóñ���
ç@/äã�åTæ3�âçÁà4SéçËôTõA�Áç�/äã�åéæ ë!%Ãç�/âã�åTæ
õ$�� ö�ãòý�� öòæòàäáB06� öTãòý����¾ë�]1�Áö�ãòý���� õóñßòü�� öòæ�àäá<d�0�����z�C�z��� åéê�æTôéå�ý<����z�C�z
ñ�êéöéçòê

=ÕÚwÚ



� ßòü�� öòæ�àäá19�0�]�����z�C����� åéê�æTôéå�ý1]�����z�C��
ñ�êéöéçòê � åéê�æTôéå�ý��Áç�/âã�åTæ��øö�æ�àäáîñ���
ç�/âã�åTæ3�âç à&SÁàäôâöòæ8�Áç�/äã�åéæ ë!%Ãç�/âã�åTæ
õ$�� öTãòý��
æéêËàäáB0;� ö�ãòý����
ëÂï6� ö�ã�ý����ÂõBd�d���_
ñß�ü;� æäêËàäá1d�0�����z�C�z��� åéê�æ�ôéåTý1����z�C�z
ñ�êäöéçòê � ßòü�� æéêËàäá19�0�]�����z�C����� åéê�æTôéå�ý1]�����z�C��
ñ�êéöéçòê � åéê�æTôéå�ý��Áç�/âã�åTæ��¾æäêËàäáîñ���
ç�/âã�åTæ3�âç à&SÁàäôâöòæ�Sòå!�Áç�/âã�åéæÉë.%�ç�/äã�åéæ
õ$�� öTãòý��
æéêËàäáB0;��� ö�ã�ý����
ë
ï1�Áö�ãòý���� õ4�D:3��C���� X ñç@/äã�åTæøëòý�ç��éê�å<0;�Áç�/äãTåTæ��;� æéê�àäá1d�d3��_��ìñåäê�æ�ôéå�ý ë�ý�ç@�éê�åîñ�
ç�/âã�åTæ3�âç à&S�ëòõ�ç4�Ëç�/äã�åTæ ë��� ç@/äã�åTæøëòý�ç��éê�åpñßòýéæ
æéêËàäáîñß�ü;�ðë�9,���� ßòü��ðë,0�0�]�����z�C����� ëòý�ç��éê�åB0�����z�C�zpñ�êéöéçòê � æéêËàâá30¾ë
ï,]���ñßòü�� æéê�àäá<d�0�����z�C�z��� ë�ý�ç@�éê�åB0�����z�C�z
ñ�êéöéç�ê � ß�ü;� æäêËàäá19�0�]�����z�C����� ëòý�ç@�äê�åB0�]�����z�C��pñ�êäöéçòê � ëòý�ç@�äê�åB0�Áç�/äãTåTæ��¾æéê�àäáîñ����êäöéçòê � ëòý�ç@�éêTå<0Âëpñ�åäê�æ�ôéå�ý ë�ý�ç@�éê�åîñ�
áTôéõâöTßT÷��éãäß��øß�ýâßòæ!���� ßòýTáTôéæ30 ýäê��32�/äëòýéýäêéö&�
��/äã�åTæîí#'�(�)�*8%3��_��ìñã�ôéæ�áTôéæB0 ýäê��32�/âëòýTýäêéö.�
�@/äã�åéæîí '�(�)�*!% X ����ñà$Ù�àì÷�0Lýâê�� ç�/äã�åTæA

�����pñ
ÿòàäáB0Výäê�� ç�/âã�åTæ8

�����pñê�á�0 ýäê�� ç�/äãTåTæ8
 X �B�pñ
ù�R�2�0Výäê�� ç�/âã�åTæ8
 ���pñù�R�2!
 ���B0���Y������
ñù�R�2!

�@�B0���C�����_
ñù�R�2!
 ���B0����������
ñù�R�2!
 ���B0������ X C
ñù�R�2!
 X �B0�������C�_
ñ

ù�R�2!
 _��B0�����z���_
ñù�R�2!
 C��B0���z X z�C
ñù�R�2!
 z��B0���C���� X ñ
�
áéôTõâöTßT÷3�éãéß����éã�å�7!���� ç�/äã�åTæ ß.%Û7!%­ÿ�àìë�ÿä÷&%wàì÷.%­êTÿ�á8%Rà�ëòýéæ8%æéêËàäáA%ÃæéêËàäá$�&%ÃæéêËàäá��!%ÃæéêËàäá��pñ
üéã�å�� ß,0,�
ñ�ß�9����
ñ­ß�:�:��� à�Ù�à�÷.
ðß��<0
ß�ýTáéôéæîí áäã�á��@/äã�åéæ!���ìñ�ÿ�à�ë�ÿä÷�0
ß�ýTáéôéæîí áäã�á��@/äã�åéæ!���ìñàì÷�0¾ß�ýéáTôéæîí áâãòá��@/äãTåTæ!���
ñê�ÿ�áB0,�pñßòü�� ÿ�à�ë�ÿâ÷3d���_��� ê�ÿ�áB0,�âç à4SäçËôTõ8�Áç@/äã�åTæäß�ü�>!� ÿ�àìë�ÿâ÷6d�d,���4%�Áç�/âã�åTæ��B���ìñ�à�ëòýéæB0i�âç à4Séç�ôTõ8� ÿ�àìë�ÿä÷&%øç�/äãTåTæäßòü�>8�ðê�ÿ�á�9�9������ìñ
ßòü�� à�ëòýéæ30�0����� ê�ÿ�áB0�] X ñà�ëòýäæ�0�z
ñ�êéöéçòê � ��/âßéö�ê�� à�ëòýäæ39�0�z��� àìëòýéæ30
ç@/äã�åTæäß�ü�>!� à�ë�ýéæ;9�9���sÛ���ìñêTÿ�á�]�]�ñ�à�ëòýäæ�0,�âç à&SéçËôTõ8� à�ëòýéæ!%;�Áç@/äã�åTæ������ìñ�
æéêËàäá$��0¾ù�R�28
 à�ëòýéæ��pñæéêËàäá��30,�âç à&SéçËôTõ8���Áç�/äã�åéæ��1C.%Ãê�ÿ�á$�ìñæéêËàäá��30øç�/äãTåTæäßòü�>8���B9�9i�âç à&SéçËôTõ8�ðæéêËàäá��!%6�Ëç�/äã�åTæ$�B�����ìñ
üéã�å�� ß,0,�
ñ�ß�9����
ñ­ß�:�:��� æéêËàâá30,�âç à&SéçËôTõ8�Ëç�/äã�åTæâß�ü�>A� à$Ù�à�÷!
ðß���9�9����&%�Ëç�/äã�åTæ$��z��ìñæéêËàâáB9�9�0B���
ñæéêËàâá30,�âç à&SÁàäôâöòæ�Sòå!� æéê�àâá$�.% æäêËàäá$�ìñæéêËàâá30,�âç à&S�ë����.�ðæéêËàäá8%Âæéê�àäá����ìñÿ�àäáF
ðß��B0øç�/äã�åTæâßòü�>!� æäêËàäá	d�d æéêËàäá����ìñ�
üéã�å!� 7B0��
ñc7�9 X �
ñb7�:�:��� êòáA
 7��B0,�pñ�üéã�å!� ß�0��
ñÃß,9����
ñ�ß�:�:���

êòáA
 àì÷�:6�
�¾ï¾ß��@�30Âÿ�àäáA
ðß��pñ�
üéã�å�� ß,0,�
ñ�ß�9 X � ñÃß�:�:��� ãòôéæTáTôéæîí áéô�ç�/��@/âã�åéæ!�ÁêòáF
 ß����
ñ�

��
÷éö�ëäçTçiT�'�)äùéßTöòæéêTåèê�ÿTæäêòý��äç
ùäßTöòæéê�å� ç@/äã�åTæ8
 �1Ü�T�Opñç@/äã�åTæ8
 �<��å�áîñç@/äã�åTæ
ýéåTáîñ
ç@/äã�åTæèç�/âã�åTæäßòü�>!� ß�ýéæ ë��� ßòü��ðë�d�0,����z�C�z��� åéê�æTôéå�ý<����z�C�z
ñ�êéöéçòê � ßòü��ðë39�0�]�����z�C����� åäê�æ�ôéå�ý1]�����z�C��pñ�êéöéç�ê �

=ÕÚB)



åéê�æTôéå�ý��Áç�/âã�åTæ��
ëpñ���
ç�/âã�åTæ3�âç à&S�ë����.�Ëç�/äã�åTæ ë.%Vç�/äãTåTæ¾õ$�
� öTãòý��þöòæ�àäáB0;� ö�ãòý����
ëi:;� ö�ã�ý����Âõîñß�ü;� ö�æ�àäá1d�0�����z�C�z��� åéê�æ�ôéåTý1����z�C�z
ñ�êäöéçòê � ßòü�� öòæ�àäá19�0�]�����z�C����� åéê�æTôéå�ý1]�����z�C��
ñ�êéöéçòê � åéê�æTôéå�ý��Áç�/âã�åTæ��øö�æ�àäáîñ���
ç�/âã�åTæ3�âç à&SéçËôTõ8�Ëç�/äã�åTæ ë.%Vç�/äãTåTæ¾õ$�� öTãòý��þöòæ�àäáB0;� ö�ãòý����
ë,]6� ö�ã�ý����Âõîñß�ü;� ö�æ�àäá1d�0�����z�C�z��� åéê�æ�ôéåTý1����z�C�z
ñ�êäöéçòê � ßòü�� öòæ�àäá19�0�]�����z�C����� åéê�æTôéå�ý1]�����z�C��
ñ�êéöéçòê � åéê�æTôéå�ý��Áç�/âã�åTæ��øö�æ�àäáîñ���
ç�/âã�åTæ3�âç à&SÁàäôâöòæ8�Áç�/äã�åéæ ë!%Ãç�/âã�åTæ
õ$�� öTãòý��
æéêËàäáB0;� ö�ãòý����
ëÂï6� ö�ã�ý����ÂõBd�d���_
ñß�ü;� æäêËàäá1d�0�����z�C�z��� åéê�æ�ôéåTý1����z�C�z
ñ�êäöéçòê � ßòü�� æéêËàäá19�0�]�����z�C����� åéê�æTôéå�ý1]�����z�C��
ñ�êéöéçòê � åéê�æTôéå�ý��Áç�/âã�åTæ��¾æäêËàäáîñ���
ç�/âã�åTæ3�âç à&SÁàäôâöòæ�Sòå!�Áç�/âã�åéæÉë.%�ç�/äã�åéæ
õ$�� öTãòý��
æéêËàäáB0;��� ö�ã�ý����
ë
ï1�Áö�ãòý���� õ4�D:3��C���� X ñç@/äã�åTæøëòý�ç��éê�å<0;�Áç�/äãTåTæ��;� æéê�àäá1d�d3��_��ìñåäê�æ�ôéå�ý ë�ý�ç@�éê�åîñ�
ç�/âã�åTæ3�âç à&S�ëòõ�ç4�Ëç�/äã�åTæ ë��� ç@/äã�åTæøëòý�ç��éê�åpñßòýéæ
æéêËàäáîñß�ü;�ðë�9,���� ßòü��ðë,0�0�]�����z�C����� ëòý�ç��éê�åB0�����z�C�zpñ�êéöéçòê � æéêËàâá30¾ë
ï,]���ñßòü�� æéê�àäá<d�0�����z�C�z��� ë�ý�ç@�éê�åB0�����z�C�z
ñ�êéöéç�ê �

ßòü�� æéêËàäá19�0�]�����z�C����� ëòý�ç��éê�åB0�]�����z�C��
ñ�êéöéçòê � ëòý�ç��éê�åB0�Áç@/äã�åTæ��
æéêËàäáîñ����êéöéçòê � ëòý�ç��éê�åB0¾ë
ñ�åéê�æ�ôéåTý ëòý�ç@�éêTåpñ�
áéôTõâöTßT÷3�éãéß��øß�ýâß�æ!���� ß�ýTáTôéæB0 ýäê��32�/âëòýTýäêéö.�
�@/äã�åéæîí '�(�)�*!%3��C����ìñãòôéæ�áTôäæB0Lýäê���2�/äëòýTýäêäö&�
�@/äãTåTæîí '�(�)�*A%����ìñ��å�áB0Lýâê�� ç�/äã�åTæA

��C����îñýéå�áB0 X �
ñ
Ü�T�O30Lýâê�� ç�/äã�åTæA
 X �pñÜ�T�O8
 ���B0,����z�z
ñÜ�T�O8

���B0���� X C�Y
ñÜ�T�O8
 ���B0,������Y�Y
ñÜ�T�O8
 ���B0,����z�C�z
ñ

�
áéôTõâöTßT÷3�éãéß����éã�å�7!���� ç�/äã�åTæ ß.%Rýéå8%wõäå�á8%w��å�áéáîñç�/äã�åTæÂà$Oä÷òå30¾ßòýTáTôéæîí áäãòá��@/âã�åTæ8����ñç�/äã�åTæÂà$-ä÷òå30¾ßòýTáTôéæîí áäãòá��@/âã�åTæ8����ñ
üéã�å�� ß,0,�
ñ�ß�9���C��
ñ�ß�:�:��� ��å�áF
ðß��B0
ß�ýTáTôéæóí áäãòá���/äã�åTæA����ñ�ýéå30�à�-â÷òåpñßòü���� à�-ä÷�å<9 X ����s�sw� à$-ä÷òå<d����������� ýéå�0Lýäå�áîñ�ýéå�áB0Lýäåpñ
õéå�áB0�Ü�T�O8
 à�Oâ÷òå��pñ��å�áTá<0��ìñüéã�å�� ß,0������ìñVß,9���C���ñÃß�:�:��� ��å�áéá30,�âç à&SÁàäôâöòæ�Sòå!� õéåTáA%���å�áA
 ß�]Lýéå��$�ìñ�
ãòôéæ�áTôäæîí áTô�ç@/��@/äãéåTæ8�#�éå�áTá&�ìñ

��
÷éö�ëäçTçiR����äßòæäß�ãòý�aTá��Të�æäêéùéßäöòæäê�åÉê�ÿéæéêòý��äçøùéßTöòæéêTå� ç@/äã�åTæ8
 � êòáîñç@/äã�åTæ8
 �<��å�áîñ
ç@/äã�åTæèç�/âã�åTæäßòü�>!� ß�ýéæ ë��� ßòü��ðë�d�0,����z�C�z��� åéê�æTôéå�ý<����z�C�z
ñ�êéöéçòê � ßòü��ðë39�0�]�����z�C����� åäê�æ�ôéå�ý1]�����z�C��pñ�êéöéç�ê � åäê�æ�ôéå�ý��Ëç�/äã�åTæ$�
ë
ñ���
ç@/äã�åTæ3�âçÁà4S�ë����!�Áç�/äã�åéæ ë!%Ãç�/âã�åTæ
õ$�

=ÕÚ5Ý



� öTãòý��þöòæ�àäáB0;� ö�ãòý����
ëi:;� ö�ã�ý����Âõîñß�ü;� ö�æ�àäá1d�0�����z�C�z��� åéê�æ�ôéåTý1����z�C�z
ñ�êäöéçòê � ßòü�� öòæ�àäá19�0�]�����z�C����� åéê�æTôéå�ý1]�����z�C��
ñ�êéöéçòê � åéê�æTôéå�ý��Áç�/âã�åTæ��øö�æ�àäáîñ���
ç�/âã�åTæ3�âç à&SéçËôTõ8�Ëç�/äã�åTæ ë.%Vç�/äãTåTæ¾õ$�� öTãòý��þöòæ�àäáB0;� ö�ãòý����
ë,]6� ö�ã�ý����Âõîñß�ü;� ö�æ�àäá1d�0�����z�C�z��� åéê�æ�ôéåTý1����z�C�z
ñ�êäöéçòê � ßòü�� öòæ�àäá19�0�]�����z�C����� åéê�æTôéå�ý1]�����z�C��
ñ�êéöéçòê � åéê�æTôéå�ý��Áç�/âã�åTæ��øö�æ�àäáîñ���
ç�/âã�åTæ3�âç à&SÁàäôâöòæ8�Áç�/äã�åéæ ë!%Ãç�/âã�åTæ
õ$�� öTãòý��
æéêËàäáB0;� ö�ãòý����
ëÂï6� ö�ã�ý����ÂõBd�d���_
ñß�ü;� æäêËàäá1d�0�����z�C�z��� åéê�æ�ôéåTý1����z�C�z
ñ�êäöéçòê � ßòü�� æéêËàäá19�0�]�����z�C����� åéê�æTôéå�ý1]�����z�C��
ñ�êéöéçòê � åéê�æTôéå�ý��Áç�/âã�åTæ��¾æäêËàäáîñ���
ç�/âã�åTæ3�âç à&SÁàäôâöòæ�Sòå!�Áç�/âã�åéæÉë.%�ç�/äã�åéæ
õ$�� öTãòý��
æéêËàäáB0;��� ö�ã�ý����
ë
ï1�Áö�ãòý���� õ4�D:3��C���� X ñç@/äã�åTæøëòý�ç��éê�å<0;�Áç�/äãTåTæ��;� æéê�àäá1d�d3��_��ìñåäê�æ�ôéå�ý ë�ý�ç@�éê�åîñ�
ç�/âã�åTæ3�âç à&S�ëòõ�ç4�Ëç�/äã�åTæ ë��� ç@/äã�åTæøëòý�ç��éê�åpñßòýéæ
æéêËàäáîñß�ü;�ðë�9,���� ßòü��ðë,0�0�]�����z�C����� ëòý�ç��éê�åB0�����z�C�zpñ�êéöéçòê � æéêËàâá30¾ë
ï,]���ñßòü�� æéê�àäá<d�0�����z�C�z��� ë�ý�ç@�éê�åB0�����z�C�z
ñ�êéöéç�ê � ß�ü;� æäêËàäá19�0�]�����z�C����� ëòý�ç@�äê�åB0�]�����z�C��pñ�êäöéçòê � ëòý�ç@�äê�åB0

�Áç@/äã�åTæ��
æéêËàäáîñ����êéöéçòê � ëòý�ç��éê�åB0¾ë
ñ�åéê�æ�ôéåTý ëòý�ç@�éêTåpñ�
áéôTõâöTßT÷3�éãéß��øß�ýâß�æ!���� ç�/äã�åTæ ß
ñß�ýTáTôéæB0 ýäê��32�/âëòýTýäêéö.�
�@/äã�åéæîí '�(�)�*!% X ����ñãòôéæ�áTôäæB0Lýäê���2�/äëòýTýäêäö&�
�@/äãTåTæîí '�(�)�*A%���C����ìñêòáB0Lýäê��øç�/âã�åTæ8
 X ���pñ��å�áB0Lýâê�� ç�/äã�åTæA

��C��3�îñüéã�å�� ß,0,�
ñ�ß�9���C�� ñÃß�:�:��� ��å�áF
ðß��B0��
ñ��
áéôTõâöTßT÷3�éãéß����éã�å�7!���� ç�/äã�åTæ ß.%cP.%b7!%b��å�áéáîñ
üéã�å�� ß,0,�
ñ�ß�9 X �
ñ­ß�:�:��� êòáA
 ß��B0¾ßòýTáTôéæîí áäãòá��@/âã�åTæ!�@�ìñ���å�áTá<0¾ß�ýTáTôéæóí áäãòá���/äã�åTæA����ñ
üéã�å��#P�0������ìñwP�9���C��pñbP�:�:��� ��å�áF
 P��B0,�âç à4S�ë����.�ðêòáF
 P6]��������!%w��å�áTá4�ìñ�üéã�å�� 7�0,�
ñb739������
ñb7�:�:��� ��å�áF
 7��B0���å�áA
 7B: X ���îñ�
üéã�å�� ß,0,�
ñ�ß�9���C�� ñÃß�:�:��� ãòôéæTáTôéæîí áéô�ç�/��@/âã�åéæ!����åTáF
 ß��4�ìñ�

��
÷éö�ëäçTç ûéê�üâö�êé÷òæäßTãòý�2TãTêTüéü�T�RTûTáTá�úËýéæâê�åTýäëâö ê�ÿTæéêòý��äç¾ùéßTöòæäê�å� ç@/äã�åTæèç�/âã�åTæäßòü�>!� ß�ýéæ ë��� ßòü��ðë�d�0,����z�C�z��� åéê�æTôéå�ý<����z�C�z
ñ�êéöéçòê � ßòü��ðë39�0�]�����z�C����� åäê�æ�ôéå�ý1]�����z�C��pñ�êéöéç�ê � åäê�æ�ôéå�ý��Ëç�/äã�åTæ$�
ë
ñ���
ç@/äã�åTæ3�âçÁà4S�ë����!�Áç�/äã�åéæ ë!%Ãç�/âã�åTæ
õ$�
� ö�ãòý�� öòæòàäáB06� öTãòý����¾ë�:6�Áö�ãòý���� õóñßòü�� öòæ�àäá<d�0�����z�C�z��� åéê�æTôéå�ý<����z�C�z
ñ�êéöéçòê � ßòü�� öòæ�àâá19�0�]�����z�C����� åäê�æ�ôéå�ý1]�����z�C��pñ�êéöéç�ê � åäê�æ�ôéå�ý��Ëç�/äã�åTæ$�øöòæ�àäáóñ��

=ÕÚwÞ



�
ç�/âã�åTæ3�âç à&SéçËôTõ8�Ëç�/äã�åTæ ë.%Vç�/äãTåTæ¾õ$�� öTãòý��þöòæ�àäáB0;� ö�ãòý����
ë,]6� ö�ã�ý����Âõîñß�ü;� ö�æ�àäá1d�0�����z�C�z��� åéê�æ�ôéåTý1����z�C�z
ñ�êäöéçòê � ßòü�� öòæ�àäá19�0�]�����z�C����� åéê�æTôéå�ý1]�����z�C��
ñ�êéöéçòê � åéê�æTôéå�ý��Áç�/âã�åTæ��øö�æ�àäáîñ���
ç�/âã�åTæ3�âç à&SÁàäôâöòæ8�Áç�/äã�åéæ ë!%Ãç�/âã�åTæ
õ$�� öTãòý��
æéêËàäáB0;� ö�ãòý����
ëÂï6� ö�ã�ý����ÂõBd�d���_
ñß�ü;� æäêËàäá1d�0�����z�C�z��� åéê�æ�ôéåTý1����z�C�z
ñ�êäöéçòê � ßòü�� æéêËàäá19�0�]�����z�C����� åéê�æTôéå�ý1]�����z�C��
ñ�êéöéçòê � åéê�æTôéå�ý��Áç�/âã�åTæ��¾æäêËàäáîñ���
ç�/âã�åTæ3�âç à&SÁàäôâöòæ�Sòå!�Áç�/âã�åéæÉë.%�ç�/äã�åéæ
õ$�� öTãòý��
æéêËàäáB0;��� ö�ã�ý����
ë
ï1�Áö�ãòý���� õ4�D:3��C���� X ñç@/äã�åTæøëòý�ç��éê�å<0;�Áç�/äãTåTæ��;� æéê�àäá1d�d3��_��ìñåäê�æ�ôéå�ý ë�ý�ç@�éê�åîñ�
ç�/âã�åTæ3�âç à&S�ëòõ�ç4�Ëç�/äã�åTæ ë��� ç@/äã�åTæøëòý�ç��éê�åpñßòýéæ
æéêËàäáîñß�ü;�ðë�9,���� ßòü��ðë,0�0�]�����z�C����� ëòý�ç��éê�åB0�����z�C�zpñ�êéöéçòê � æéêËàâá30¾ë
ï,]���ñßòü�� æéê�àäá<d�0�����z�C�z��� ë�ý�ç@�éê�åB0�����z�C�z
ñ�êéöéç�ê � ß�ü;� æäêËàäá19�0�]�����z�C����� ëòý�ç@�äê�åB0�]�����z�C��pñ�êäöéçòê � ëòý�ç@�äê�åB0�Áç�/äãTåTæ��¾æéê�àäáîñ����êäöéçòê � ëòý�ç@�éêTå<0Âëpñ�åäê�æ�ôéå�ý ë�ý�ç@�éê�åîñ�
ç�/âã�åTæèú@-�ß�R!%b=âú�2.%?Opñ
áTôéõâöTßT÷¾ûéêTüäö�êé÷òæâß�ãòý�2Tãéê�üéü�T�RTû�áäá�ú�ýéæâê�åTýâëäö&��ç�/äãTåéæ~ú�-�ß�R!%ç�/äã�åéæ�=�ú�2.%ç�/äã�åéæ�O$�

� çËôTáäê�å8�Áú@-�ß�R8%D=âú�2.%bO��ìñ�
áéôTõâöTßT÷3�éãéß��øß�ýâß�æ!� üäß�ýâëéöèç�/âã�åTæèú@-�ß�R!%Ãüäß�ýäëäö
ç@/äã�åTæ3=âú�2.%üâß�ýäëéöþç�/âã�åTæ3O��� ß�ýTáTôéæB0 ýäê��32�/âëòýTýäêéö.�
�@/äã�åéæîí '�(�)�*!%3���ìñãòôéæ�áTôäæB0Lýäê���2�/äëòýTýäêäö&�
�@/äãTåTæîí '�(�)�*A%����ìñæ�/âßéç�íÁú@-�ß�R60
ú@-�ß�Rpñæ�/âßéç�í =âú�2B0,=âú�2
ñæ�/âßéç�í OB0iOpñ�
áéôTõâöTßT÷3�éãéß����éã�å�7!���� ç�/äã�åTæ3T�RTûä÷&%?T�Réû�áTá8%Ãæéê�àäá$�4%Ãæéê�àäá��
ñ
T�RTûä÷�0¾ß�ýTáTôéæóí áäãòá���/äã�åTæA����ñæéêËàäá$��0øç�/äãTåTæäßòü�>8��� �âç à&S�ë����8� T�Réûâ÷&%,=âú�2�����9�9������ìñæéêËàäá��30øç�/äãTåTæäßòü�>8� O69�9�������ñæéêËàäá$��0,�âç à&SéçËôTõ8�ðæéêËàäá$�&% æäêËàäá�����ñæéêËàäá$��0,�âç à&SÁàäôâöòæ�Sòå!�Áú@-�ß�R8%ÂæéêËàâá$���ìñT�RTû�áTá<0,�âç à&S�ë����.�ðæéêËàäá$�&% æäêËàäá$����ñãòôéæ�áTôäæîí áTô�ç@/��@/äãéåTæ8� T�RTû�áäá$��ñ��

÷éö�ëäçTç ûéê�üâö�êé÷òæäßTãòý�2TãTêTüéü�T�RTûTáTá~ê�ÿéæéêòý��äçB��áâöTßòæ�`�ãéß�ý� áéôTõâöTßT÷3�éãéß��øß�ýâß�æ!���� çòê�æ���á�öTßòæTæéêTå!� û�U�a�-�W�STû�U�Oìú@-8�����ìñ
ë����.� ýâê��þûéê�üâö�êé÷òæäßTãòý�2TãTêTüTü�T�Räû�áéáìú�ýéæâê�åTýäëäö���Áç�/âã�åTæ�����������z.%;�Áç@/äã�åTæ���]����.%6�Áç�/äãTåTæ��������ìñë����.� ýâê��þûéê�üâö�êé÷òæäßTãòý�2TãTêTüTü�T�Räû�áéáìú�ýéæâê�åTýäëäö���Áç�/âã�åTæ�����������z.%;�Áç@/äã�åTæ���]����.%6�Áç�/äãTåTæ��������ìñë����.� ýâê��þûéê�üâö�êé÷òæäßTãòý�2TãTêTüTü�T�Räû�áéáìú�ýéæâê�åTýäëäö���Áç�/âã�åTæ�����������z.%;�Áç@/äã�åTæ���]���C.%6�Áç�/äãTåTæ������ X �����ìñë����.� ýâê��þûéê�üâö�êé÷òæäßTãòý�2TãTêTüTü�T�Räû�áéáìú�ýéæâê�åTýäëäö���Áç�/âã�åTæ�����������z.%;�Áç@/äã�åTæ���]���C.%6�Áç�/äãTåTæ���]���_�C�������ñë����.� ýâê��þûéê�üâö�êé÷òæäßTãòý�2TãTêTüTü�T�Räû�áéáìú�ýéæâê�åTýäëäö���Áç�/âã�åTæ�����Y������.%;�Áç@/äã�åTæ���]��.%<�Ëç�/äã�åTæ$��Y X ����ñë����.� ýâê��þûéê�üâö�êé÷òæäßTãòý�2TãTêTüTü�T�Räû�áéáìú�ýéæâê�åTýäëäö���Áç�/âã�åTæ�����z X z�C.%;�Áç@/äã�åTæ���]��.%<�Ëç�/äã�åTæ$��]���z�Y�������ñë����.� ýâê��þûéê�üâö�êé÷òæäßTãòý�2TãTêTüTü�T�Räû�áéáìú�ýéæâê�åTýäëäö���Áç�/âã�åTæ������ X _ X %;�Áç@/äã�åTæ���] X %<�Ëç�/äã�åTæ$��]�� X �����ìñë����.� ýâê��þûéê�üâö�êé÷òæäßTãòý�2TãTêTüTü�T�Räû�áéáìú�ýéæâê�åTýäëäö���Áç�/âã�åTæ�����Y�z����.%;�Áç@/äã�åTæ���] X %<�Ëç�/äã�åTæ$��]���� X�X ����ñçòê�æ�`�ãäß�ýäê�å!�ðû�U@a�-�W�S�û�U�Oâú@-A�����ìñ��

÷éö�ëäçTç ûéê�üâö�êé÷òæäßTãòý�2TãTêTüéü�T�RTûTá�úòýéæéêéå�ýâëéö ê�ÿéæéêòý��äçøùéßTöòæéêTå� ç@/äã�åTæèç�/âã�åTæäßòü�>!� ß�ýéæ ë��� ßòü��ðë�d�0,����z�C�z��� åéê�æTôéå�ý<����z�C�z
ñ�êéöéçòê � ßòü��ðë39�0�]�����z�C����� åäê�æ�ôéå�ý1]�����z�C��pñ�êéöéç�ê � åäê�æ�ôéå�ý��Ëç�/äã�åTæ$�
ë
ñ���
ç@/äã�åTæ3�âçÁà4S�ë����!�Áç�/äã�åéæ ë!%Ãç�/âã�åTæ
õ$�
� ö�ãòý�� öòæòàäáB06� öTãòý����¾ë�:6�Áö�ãòý���� õóñßòü�� öòæ�àäá<d�0�����z�C�z��� åéê�æTôéå�ý<����z�C�z
ñ�êéöéçòê � ßòü�� öòæ�àâá19�0�]�����z�C����� åäê�æ�ôéå�ý1]�����z�C��pñ�êéöéç�ê � åäê�æ�ôéå�ý��Ëç�/äã�åTæ$�øöòæ�àäáóñ

=ÕÚVW



���
ç�/âã�åTæ3�âç à&SéçËôTõ8�Ëç�/äã�åTæ ë.%Vç�/äãTåTæ¾õ$�� öTãòý��þöòæ�àäáB0;� ö�ãòý����
ë,]6� ö�ã�ý����Âõîñß�ü;� ö�æ�àäá1d�0�����z�C�z��� åéê�æ�ôéåTý1����z�C�z
ñ�êäöéçòê � ßòü�� öòæ�àäá19�0�]�����z�C����� åéê�æTôéå�ý1]�����z�C��
ñ�êéöéçòê � åéê�æTôéå�ý��Áç�/âã�åTæ��øö�æ�àäáîñ���
ç�/âã�åTæ3�âç à&SÁàäôâöòæ8�Áç�/äã�åéæ ë!%Ãç�/âã�åTæ
õ$�� öTãòý��
æéêËàäáB0;� ö�ãòý����
ëÂï6� ö�ã�ý����ÂõBd�d���_
ñß�ü;� æäêËàäá1d�0�����z�C�z��� åéê�æ�ôéåTý1����z�C�z
ñ�êäöéçòê � ßòü�� æéêËàäá19�0�]�����z�C����� åéê�æTôéå�ý1]�����z�C��
ñ�êéöéçòê � åéê�æTôéå�ý��Áç�/âã�åTæ��¾æäêËàäáîñ���
ç�/âã�åTæ3�âç à&SÁàäôâöòæ�Sòå!�Áç�/âã�åéæÉë.%�ç�/äã�åéæ
õ$�� öTãòý��
æéêËàäáB0;��� ö�ã�ý����
ë
ï1�Áö�ãòý���� õ4�D:3��C���� X ñç@/äã�åTæøëòý�ç��éê�å<0;�Áç�/äãTåTæ��;� æéê�àäá1d�d3��_��ìñåäê�æ�ôéå�ý ë�ý�ç@�éê�åîñ�
ç�/âã�åTæ3�âç à&S�ëòõ�ç4�Ëç�/äã�åTæ ë��� ç@/äã�åTæøëòý�ç��éê�åpñßòýéæ
æéêËàäáîñß�ü;�ðë�9,���� ßòü��ðë,0�0�]�����z�C����� ëòý�ç��éê�åB0�����z�C�zpñ�êéöéçòê � æéêËàâá30¾ë
ï,]���ñßòü�� æéê�àäá<d�0�����z�C�z��� ë�ý�ç@�éê�åB0�����z�C�z
ñ�êéöéç�ê � ß�ü;� æäêËàäá19�0�]�����z�C����� ëòý�ç@�äê�åB0�]�����z�C��pñ�êäöéçòê � ëòý�ç@�äê�åB0�Áç�/äãTåTæ��¾æéê�àäáîñ����êäöéçòê � ëòý�ç@�éêTå<0Âëpñ�åäê�æ�ôéå�ý ë�ý�ç@�éê�åîñ�
ç�/âã�åTæÂàäáéåäê���T�RTûTáTáîñ
áTôéõâöTßT÷��éãäß��øß�ýâßòæ!���

� ß�ýTáTôéæB0 ýäê��32�/âëòýTýäêéö.�
�@/äã�åéæîí '�(�)�*!%3���ìñãòôéæ�áTôäæB0Lýäê���2�/äëòýTýäêäö&�
�@/äãTåTæîí '�(�)�*A%����ìñàäáéåéê���T�RTû�áTá;0,�pñ�
áéôTõâöTßT÷3�éãéß����éã�å�7!���� ß�ýéæþß&%bP.%b7pñç�/äã�åTæÂà$T�RTû�á8%wà$T�RTû�áTáóñ
à�T�RTû�áéá<0¾ß�ýéáTôéæîí áâãòá��@/äãTåTæ8���
ñ
à�T�RTû�á<0��
ñ
üéã�å�� 7�0,�
ñb739����
ñÛ7�:�:��� à�T�Réû�á�0��âçÁà4S�ë����!�Áç@/äãéåTæâß�ü�>!� àäáäåéê���T�Räû�áéá	d�d,���4%ç�/äã�åTæâßòü�>!� à$T�RTû�áäá�d�di�����ìñà�T�Réû�á�0��âçÁà4S�ë����!� à$T�Räû�áA%ç@/äã�åTæäß�ü�>!� àäáäåéê���T�RTûTáTá	d�d3�����ìñ�
üéã�å�� 7�0����pñc739,��z
ñb7�:�:��à�T�RTûTá<0i�âçÁà4S�ë����!�Áç�/äã�åéæäßòü�>8� àäáâåéê���T�Réû�áäá�d�d����&%ç@/äã�åTæäß�ü�>!� à�T�RTûTáTá	d�d�������ñ
üéã�å�� 7�0,��zpñc739,��Y
ñb7�:�:��� à�T�Réû�á�0��âçÁà4S�ë����!�Áç@/äãéåTæâß�ü�>!� àäáäåéê���T�Räû�áéá	d�d,���4%ç�/äãTåTæäßòü�>8� à�T�RTûTáéá	d�d,�����ìñà�T�Réû�á<0i��ç à4S�ë����.� à�T�Réû�á8%ç�/äã�åTæâßòü�>!� à$T�RTû�áäá�d�d������ìñ�àäáéåéê���T�RTû�áTá;0�à$T�RTû�áTáóñãòôéæ�áTôäæîí áTô�ç@/��@/äãéåTæ8� à4T�RTûéá$��ñ��

÷éö�ëäçTç ûéê�üâö�êé÷òæäßTãòý�2TãTêTüéü�T�RTûTá~ê�ÿTæäêòý��äç���á�öTßòæ�`�ãäß�ý� áéôTõâöTßT÷3�éãéß��øß�ýâß�æ!���� çòê�æ���á�öTßòæTæéêTå!� û�U�a�-�W�STû�U�Oìú@-8�����ìñ
üéã�å�� ß�ýéæþß,0,�pñÃß�9D�pñÃß�:�:��ë����.� ýäê��þûéêTüäö�êé÷òæâß�ãòý�2Tãéê�üTü�T�Réû�á�úËýäæéêTåTýäëâö&�����
ñçòê�æ�`�ãäß�ýäê�å!�ðû�U@a�-�W�S�û�U�Oâú@-A�����ìñ��

÷éö�ëäçTç ûéê�üâö�êé÷òæäßTãòý�2TãTêTüéü�àìåTåTá~ê�ÿTæäêòý��äç¾ùéßéöòæéê�å� ç@/äã�åTæèç�/âã�åTæäßòü�>!� ß�ýéæ ë��� ßòü��ðë�d�0,����z�C�z��� åéê�æTôéå�ý<����z�C�z
ñ�êéöéçòê � ßòü��ðë39�0�]�����z�C����� åäê�æ�ôéå�ý1]�����z�C��pñ�êéöéç�ê � åäê�æ�ôéå�ý��Ëç�/äã�åTæ$�
ë
ñ���
ç@/äã�åTæ3�âçÁà4S�ë����!�Áç�/äã�åéæ ë!%Ãç�/âã�åTæ
õ$�
� ö�ãòý�� öòæòàäáB06� öTãòý����¾ë�:6�Áö�ãòý���� õóñßòü�� öòæ�àäá<d�0�����z�C�z��� åéê�æTôéå�ý<����z�C�z
ñ�êéöéçòê � ßòü�� öòæ�àâá19�0�]�����z�C����� åäê�æ�ôéå�ý1]�����z�C��pñ�êéöéç�ê � åäê�æ�ôéå�ý��Ëç�/äã�åTæ$�øöòæ�àäáóñ���

=ÕÚ�¦



ç�/âã�åTæ3�âç à&SéçËôTõ8�Ëç�/äã�åTæ ë.%Vç�/äãTåTæ¾õ$�� öTãòý��þöòæ�àäáB0;� ö�ãòý����
ë,]6� ö�ã�ý����Âõîñß�ü;� ö�æ�àäá1d�0�����z�C�z��� åéê�æ�ôéåTý1����z�C�z
ñ�êäöéçòê � ßòü�� öòæ�àäá19�0�]�����z�C����� åéê�æTôéå�ý1]�����z�C��
ñ�êéöéçòê � åéê�æTôéå�ý��Áç�/âã�åTæ��øö�æ�àäáîñ���
ç�/âã�åTæ3�âç à&SÁàäôâöòæ8�Áç�/äã�åéæ ë!%Ãç�/âã�åTæ
õ$�� öTãòý��
æéêËàäáB0;� ö�ãòý����
ëÂï6� ö�ã�ý����ÂõBd�d���_
ñß�ü;� æäêËàäá1d�0�����z�C�z��� åéê�æ�ôéåTý1����z�C�z
ñ�êäöéçòê � ßòü�� æéêËàäá19�0�]�����z�C����� åéê�æTôéå�ý1]�����z�C��
ñ�êéöéçòê � åéê�æTôéå�ý��Áç�/âã�åTæ��¾æäêËàäáîñ���
ç�/âã�åTæ3�âç à&SÁàäôâöòæ�Sòå!�Áç�/âã�åéæÉë.%�ç�/äã�åéæ
õ$�� öTãòý��
æéêËàäáB0;��� ö�ã�ý����
ë
ï1�Áö�ãòý���� õ4�D:3��C���� X ñç@/äã�åTæøëòý�ç��éê�å<0;�Áç�/äãTåTæ��;� æéê�àäá1d�d3��_��ìñåäê�æ�ôéå�ý ë�ý�ç@�éê�åîñ�
ç�/âã�åTæ3�âç à&S�ëòõ�ç4�Ëç�/äã�åTæ ë��� ç@/äã�åTæøëòý�ç��éê�åpñßòýéæ
æéêËàäáîñß�ü;�ðë�9,���� ßòü��ðë,0�0�]�����z�C����� ëòý�ç��éê�åB0�����z�C�zpñ�êéöéçòê � æéêËàâá30¾ë
ï,]���ñßòü�� æéê�àäá<d�0�����z�C�z��� ë�ý�ç@�éê�åB0�����z�C�z
ñ�êéöéç�ê � ß�ü;� æäêËàäá19�0�]�����z�C����� ëòý�ç@�äê�åB0�]�����z�C��pñ�êäöéçòê � ëòý�ç@�äê�åB0�Áç�/äãTåTæ��¾æéê�àäáîñ����êäöéçòê � ëòý�ç@�éêTå<0Âëpñ�åäê�æ�ôéå�ý ë�ý�ç@�éê�åîñ�
áTôéõâöTßT÷��éãäß��øß�ýâßòæ!���� ßòýTáTôéæ30 ýäê��32�/äëòýéýäêéö&�
��/äã�åTæîí#'�(�)�*8%3���ìñã�ôéæ�áTôéæB0 ýäê��32�/âëòýTýäêéö.�
�@/äã�åéæîí '�(�)�*!%3���ìñ�

áéôTõâöTßT÷3�éãéß����éã�å�7!���� ç�/äã�åTæÂà$T�RTû�á8%ÃæäêËàäá8%wàâåéå�áîñà�T�RTû�á<0
ß�ýTáéôéæîí áäã�á��@/äã�åéæ!���ìñæéêËàäá<0i�âç à4S�ë�õ�ç4� à�T�RTû�á$�
ñßòü�� æéêËàäá<9�������_�Y��æéêËàäáB0øç�/äã�åéæäßòü�>!�ðæéêËàäá	9�9����ìñêéöéçòêþßòü�� æéê�àäá19i������z����æéêËàäáB0,�âç à4STë����.� æäêËàäá8%;�Áç�/âã�åTæ��B������_�Y���ñêéöéçòê æéêËàäáB0,�âç à4STë����.���Ëç�/äã�åTæ4��� æéêËàäá1d�di���&%�Áç@/äã�åTæ��3��C��������ìñàâåTå�á<0 æéêËàäáîñßòü�� à�T�RTûTá19i���àâåTå�áB0,�âç à4SäçËôTõ8���Ëç�/äã�åTæ4���!%Vàâåéå�á$�ìñãòôéæ�áTôäæîí áTô�ç@/��@/äãéåTæ8� àìåTå�á&�ìñ��
÷éö�ëäçTç ûéê�üâö�êé÷òæäßTãòý�2TãTêTüéü�2äëéöé÷ ê�ÿTæäêòý��äç,)äßòáäêéöTß�ýâê� áéôTõâöTßT÷3�éãéß��øß�ýâß�æ!���� ë����.� ýâê��þûéê�üâö�êé÷òæäßTãòý�2TãTêTüTü�T�Räû�áéáA�����
ñë����.� ýâê��þûéê�üâö�êé÷òæäßTãòý�2TãTêTüTü�T�Räû�áA�����ìñë����.� ýâê��þûéê�üâö�êé÷òæäßTãòý�2TãTêTüTüòàâåäå�áA�����ìñ��
÷éö�ëäçTç ûéê�üâö�êé÷òæäßTãòý�2TãTêTüéüÉê�ÿTæéê�ý��äç���áâöéßòæ�`�ãéßòý� áéôTõâöTßT÷3�éãéß��øß�ýâß�æ!���� çòê�æ���á�öTßòæTæéêTå!�  �*ìú�Q�y�'�*�W�STû�U�a�-�W�S�û�U�Oâú�-!����C��!%������ìñ

ë����.� ýâê�� ùéßTö�æéê�å!��� �áTôTõ�öTßT÷��éãéß��
ßòýâßòæ!���� æ�/�ßéç�íðß�ýéáTôéæ10 ýäê��32�/âëòýTýäêéö.�
�@/äã�åéæîí '�(�)�*!%��C����ìñæ�/�ßéç�í ãòôäæ�áTôéæ60Lýäê���2�/äëòýTýäêäö&�
�@/äãTåTæîí '�(�)�*!%X ���ìñ�áTôTõ�öTßT÷��éãéß��,�äã�å�7!���� ß�ýäæøß
ñüéãTå��Áßi0��
ñÃß,9������
ñVß�:�:��æ�/âßéç�íðßòýTáTôéæîí áäãòá���/äãTåTæ8���ìñüéãTå��Áßi0��
ñÃß,9 X �
ñ�ß�:�:��æ�/âßéç�í ã�ôéæ�áTôéæóí áTô�ç�/���/äãTåéæ�ðæ�/âßéç�í ß�ýTáTôéæóí áâãòá$��/äãéåTæ8�����ìñ�� �ìñ
ë����.� ýâê��þûéê�üâö�êé÷òæäßTãòý�2TãTêTüTü�2TëâöT÷.�����ìñçòê�æ�`�ãäß�ýäê�å!�# �*âú�Q�y�'�*�W$Sòû�U�a�-�W�STû�U�O�ú�-!� X �!%,�����ìñ��

÷éö�ëäçTç��@/äãTåTæ�'éê�åòàâûéêTã�å��éê�åÉê�ÿTæäêòý��äç
ùäßTöòæéê�å� ç@/äã�åTæÂà$�Tå�áA
 �pñç@/äã�åTæÂàâåéå�áA
 �pñ
áéôTõâöTßT÷3�éãéß��øß�ýâß�æ!���� ß�ýTáTôéæB0 ýäê��32�/âëòýTýäêéö.�
�@/äã�åéæîí '�(�)�*!%���: X ���ìñãòôéæ�áTôäæB0Lýäê���2�/äëòýTýäêäö&�
�@/äãTåTæîí '�(�)�*A%6�
�,:3���Âï X ���ìñà$��å�á<0Lýäê�� ç�/äã�åéæ8
 X ���îñàâåTå�á<0Lýäê�� ç�/äã�åéæ8
 ���pñ�
áéôTõâöTßT÷3�éãéß����éã�å�7!���� ç�/äã�åTæ3�äëéö�ñß�ýéæþß&%bP
ñ
üéã�å��#P�0,�
ñ?P�9 X �
ñcP�:�:��à$��å�áF
 P��<0
ß�ýTáTôäæîí áäãòá$�@/äã�åTæ8���ìñüéã�å��#P�0,�
ñ?P�9i�pñcP�:�:��àâåTå�áF
 P��<0
ß�ýTáTôäæîí áäãòá$�@/äã�åTæ8���ìñ
üéã�å�� ß,0,�
ñ�ß�9 X �
ñ­ß�:�:��� üéã�å��#P�0��
ñcP�9,�
ñ?P�:�:��ãòôäæ�áTôéæîí áTô�ç�/���/äã�åéæ8� àâåäå�áF
 P��$�ìñãòôéæTáTôéæîí áéô�ç�/��@/âã�åéæ!� à$�TåTáF
ðß�����ñ���

=ÕÚ��



÷Tö�ëâçTç��@/äã�åéæ�'éê�å�à&��>�ýéæ�/�2éëéöä÷èêTÿTæéêòý��âç¾ùéßTöòæéêTå� ç�/âã�åTæ8
 �
àâåTå�áîñç�/âã�åTæ8
 �<�pñ

ç�/âã�åTæèç�/äãTåTæäßòü�>8� ß�ýéæ ë��� ß�ü;�ðë�d�0�����z�C�z��� åéê�æ�ôéåTý1����z�C�z
ñ�êäöéçòê � ßòü��ðë�9�0�]�����z�C����� åéê�æTôéå�ý1]�����z�C��
ñ�êéöéçòê � åéê�æTôéå�ý��Áç�/âã�åTæ��
ëpñ���
ç�/âã�åTæ3�âç à&S�ë����.�Ëç�/äã�åTæ ë.%Vç�/äãTåTæ¾õ$�
� öTãòý��þöòæ�àäáB0;� ö�ãòý����
ëi:;� ö�ã�ý����Âõîñß�ü;� ö�æ�àäá1d�0�����z�C�z��� åéê�æ�ôéåTý1����z�C�z
ñ�êäöéçòê � ßòü�� öòæ�àäá19�0�]�����z�C����� åéê�æTôéå�ý1]�����z�C��
ñ�êéöéçòê � åéê�æTôéå�ý��Áç�/âã�åTæ��øö�æ�àäáîñ���
ç�/âã�åTæ3�âç à&SéçËôTõ8�Ëç�/äã�åTæ ë.%Vç�/äãTåTæ¾õ$�� öTãòý��þöòæ�àäáB0;� ö�ãòý����
ë,]6� ö�ã�ý����Âõîñß�ü;� ö�æ�àäá1d�0�����z�C�z��� åéê�æ�ôéåTý1����z�C�z
ñ�êäöéçòê � ßòü�� öòæ�àäá19�0�]�����z�C����� åéê�æTôéå�ý1]�����z�C��
ñ�êéöéçòê � åéê�æTôéå�ý��Áç�/âã�åTæ��øö�æ�àäáîñ���
ç�/âã�åTæ3�âç à&SÁàäôâöòæ8�Áç�/äã�åéæ ë!%Ãç�/âã�åTæ
õ$�� öTãòý��
æéêËàäáB0;� ö�ãòý����
ëÂï6� ö�ã�ý����ÂõBd�d���_
ñß�ü;� æäêËàäá1d�0�����z�C�z��� åéê�æ�ôéåTý1����z�C�z
ñ�êäöéçòê � ßòü�� æéêËàäá19�0�]�����z�C����� åéê�æTôéå�ý1]�����z�C��
ñ�êéöéçòê � åéê�æTôéå�ý��Áç�/âã�åTæ��¾æäêËàäáîñ���
ç�/âã�åTæ3�âç à&SÁàäôâöòæ�Sòå!�Áç�/âã�åéæÉë.%�ç�/äã�åéæ
õ$��

ö�ãòý��øæéê�àäáB06���Áö�ãòý����¾ë
ï6� ö�ãòý��$�Âõ$�i:���C���� X ñç�/äã�åTæþë�ý�ç@�éê�åB0;�Áç�/âã�åTæ����ðæéêËàäá1d�d���_���ñåéê�æ�ôéåTý ëòý�ç@�éêTåpñ�
ç@/äã�åTæ3�âçÁà4S�ëòõ�ç&�Áç�/äã�åéæ ë��� ç�/äã�åTæþë�ý�ç@�éê�åîñß�ýéæ
æéêËàäáóñßòü��ðë�9,���� ßòü��ðë�0�0�]�����z�C����� ë�ý�ç@�éê�åB0�����z�C�z
ñ�êéöéç�ê � æäêËàäáB0Âë
ï�]��ìñß�ü;� æäêËàäá1d�0�����z�C�z��� ëòý�ç@�éêTå<0,����z�C�z
ñ�êäöéçòê � ßòü�� æéêËàäá19�0�]�����z�C����� ëòý�ç��éê�åB0�]�����z�C��
ñ�êéöéçòê � ëòý�ç��éê�åB0�Áç@/äã�åTæ��
æéêËàäáîñ����êéöéçòê � ëòý�ç��éê�åB0¾ë
ñ�åéê�æ�ôéåTý ëòý�ç@�éêTåpñ�
áéôTõâöTßT÷3�éãéß��øß�ýâß�æ!���� ß�ýTáTôéæB0 ýäê��32�/âëòýTýäêéö.�
�@/äã�åéæîí '�(�)�*!%��}:����ìñãòôéæ�áTôäæB0Lýäê���2�/äëòýTýäêäö&�
�@/äãTåTæîí '�(�)�*A%����ìñàâåTå�á<0Lýäê�� ç�/äã�åéæ8
 �3�pñ��0 ýäê�� ç�/äãTåTæ8
 Y3�îñüéã�å�� ß�ýéæþß,0,�pñÃß�9DY ñÃß�:�:���8
ðß��30��
ñ�
áéôTõâöTßT÷3�éãéß����éã�å�7!���� ß�ýéæþß�ñç�/äã�åTæèçòåäß�ñ
üéã�å�� ß,0,�
ñ�ß�9i� ñ�ß�:�:��àâåTå�áF
ðß��<0
ß�ýTáTôäæîí áäãòá$�@/äã�åTæ8���ìñç�åäß�0¾ßòýTáTôéæîí áäãòá��@/âã�åTæ!�@�ìñüéã�å�� ß,0��ìñ�ß�9i�pñ­ß�:�:��� ç�åäß�0��âç à4SäçËôTõ8�Áçòåäß.%��ç à4SÁàäô�öòæ!� àâåéå�áF
 ��]éß��A%i�A
 ��]Tß��$���ìñ�8
 Y�]Tß���0���ç à4S�ë����.�#�8

��]éß��8%��ç à4SÁàäô�öòæ�Sòå!� àâåTå�ál
 ��]Tß��!%Ëçòåâß����
ñ��8
 ���B0
ç�åäß�ñãòôéæ�áTôäæîí áTô�ç@/��@/äãéåTæ8�Áç�åäß��
ñ��

÷éö�ëäçTç��@/äãTåTæ�'éê�åòà4��>�ýéæ�/ÉêTÿTæéêòý��âç�)äß�áäêäöTß�ýäê� áéôTõâöTßT÷3�éãéß��øß�ýâß�æ!���� ë����.� ýâê��1�@/äãTåTæ�'éê�åòàâûéêTã�å��TêTå!�@����ñë����.� ýâê��1�@/äãTåTæ�'éê�åòà4��>�ýéæ�/�2éëéöä÷&������ñ��
÷éö�ëäçTçiT�RTû�úËýTáTôéæäùéßTöòæéêTå êTÿTæéêòý��âç
ùéßTöòæäê�å�
ç@/äã�åTæ8
 �¾à$�Të�æäë
ñç@/äã�åTæ8
 � ç�ß�ý��âö�ê�SòüTåäëËà�ê
ñõâãTãéö�êTë�ý1�Tãòýäê�áTô�ç�/âßòý��pñáéôTõâöTßT÷èç�/äã�åTæA
 �Âà�Téë�å�)éë�åéëËàìê�æéê�åâç
ñáéôTõâöTßT÷èç�/äã�åTæA
 �Âà�TTæ�á$UòüTüâçòêTæpñáéôTõâöTßT÷èç�/äã�åTæA
 �Âà�TTæ�á�QTëéß�ýîñáéôTõâöTßT÷èç�/äã�åTæA
 �Âàâû�áäê�Q�åäß���)äãäç�ßòæäßéãòýóñ

=�)�¢



áTôéõâöTßT÷þç�/âã�åTæ8
 �
àâû�áäê�=äë���ýâßòæTô��Tê
ñáTôéõâöTßT÷þç�/âã�åTæ8
 �
à4��ê�gòôâêòýâ÷�ê
ñ
áTôéõâöTßT÷��éãäß��øß�ýâßòæâú�ýTáTôéæ�RéåTåéë�>ìç4��� �à$Téë�å�)éëTåéëËà�ê�æäê�åâç10Lýâê��øç@/äã�åTæ8
#���pñà$TTæ�á�Uòüéüâçòê�æ60Lýäê��þç@/äã�åTæ8
 X �pñà$TTæ�á�QTëäß�ý10 ýäê�� ç�/äã�åéæ8
 X �pñà�û�áäê�Q�åâß���)éãäçTßòæäß�ãTý�0 ýäê��þç�/äãTåTæ8
 X �îñà�û�áäê�=éë���ýâßòæ�ô��Tê10 ýäê�� ç�/âã�åTæ8
 X �pñà&��ê�gòôäê�ýâ÷�êB0 ýäê�� ç�/äãTåTæ8
 X ï������pñ�
áTôéõâöTßT÷��éãäß����éê�æ�)éëTåéëËà�ê�æäê�åâç4��ç�/âã�åäæ8
 �~ß�ýéáTôéæ��� ßòýéæþß&%cP!%Û7!%�ö&%Þà+ñßòýéæþß�ýTáTôéæ�STß�ý��TêTÿ10��
ñßòýéæ¾ýTôòà4S�õ�ßòæâç�0��
ñ
ßòýâßòæâúËýéáTôéæ�RTåéåéë�>âç.����ñüäã�å!� ß�0��
ñ�ß,9,�
ñÃß�:�:���

ç@�äßòæä÷�/8� ß��� ÷�ëäçòê3�8e÷�ëäçòê<�.e ýTôòà4S�õ�ßòæâç�0�C
ñõéåéêéë�7pñ÷�ëäçòê3�8e÷�ëäçòê3�8e ýTôòà4S�õ�ßòæâç�0�_
ñõéåéêéë�7pñ÷�ëäçòê X e÷�ëäçòê3_8e ýTôòà4S�õ�ßòæâç�0 X ñõéåéêéë�7pñ÷�ëäçòê3C8e÷�ëäçòê3z8e ýTôòà4S�õ�ßòæâç�0��
ñõéåéêéë�7pñ�
à�Téë�å�)äë�åéëËà�êTæéê�åâç!
ðß���0��
ñüéã�å��#P�0,�pñcP�9Výéôòà4S�õâß�æâçìñ5P�:�:.%ßòýTáTôéæ�Séß�ý��Tê�ÿ�:�:��� à�TéëTå�)éë�åéë�à�ê�æéê�å�ç.
ðß��às 0ß�ýéáTôéæ8
ðßòýTáTôéæ�Séß�ý��éêTÿ���9�9� ýéôòà4S�õâß�æâçB]��D]¾ß��ìñ��

üäã�å�� 7�0��
ñc7�9 X ñb7�:�:��� à�TTæ�á�U�üTüâçòê�æA
 7���0,�pñüéã�å�� ö�0,�pñ­ö�9izpñ­ö�:�:��� à�TTæTá�UòüTüâç�ê�æ8
 7��Çs 0ß�ýéáTôéæ8
ðßòýTáTôéæ�Séß�ý��éêTÿ���9�9�#C�]¾ö��ìñß�ýTáéôéæ�STß�ý��Tê�ÿ�:�:pñ�à�TTæ�á�Qéëéß�ýA
 7��60��
ñüéã�å�� ö�0,�pñ­ö�9i�pñ­ö�:�:��� à�TTæTá�QTëéß�ýF
 7��×s 0ß�ýéáTôéæ8
ðßòýTáTôéæ�Séß�ý��éêTÿ���9�96����]Âö���ñß�ýTáéôéæ�STß�ý��Tê�ÿ�:�:pñ�àâû�áäê�QTåäß���)éãâç�ßòæäßéãòýF
 7���0,�
ñüéã�å�� ö�0,�pñ­ö�9i�pñ­ö�:�:��� àâû�áâê�Q�åäß���)éãäç�ßòæâßTãòýl
 7��Çs 0ß�ýéáTôéæ8
ðßòýTáTôéæ�Séß�ý��éêTÿ���9�96����]Âö���ñß�ýTáéôéæ�STß�ý��Tê�ÿ�:�:pñ�àâû�áäê�=äë���ýâßòæTô��Tê!
#7���0,�
ñüéã�å�� ö�0,�pñ­ö�9iCpñ­ö�:�:��� àâû�áâê�=éë���ý�ßòæ�ô��Tê8
 7��Çs 0ß�ýéáTôéæ8
ðßòýTáTôéæ�Séß�ý��éêTÿ���9�96�#_3]Âö���ñß�ýTáéôéæ�STß�ý��Tê�ÿ�:�:pñ�üéã�å!� ö�0��
ñ�öi9����
ñ�ö�:�:��� à4��ê�gòôäêòýâ÷Tê!
 7�: X ïéö���0��
ñüéã�å�� à<0��
ñRà<9,�
ñÞà$:�:��� à&��ê�gòôäê�ýâ÷�ê!
 7�: X ïTö��×s 0ß�ýTáTôéæA
ðß�ýTáTôäæ�STß�ý��äê�ÿ���9�9�#��]�à&�ìñßòýTáTôéæ�Séß�ý��Tê�ÿ�:�:
ñ�

���áéôTõâöTßT÷3�éãéß��øß�ýâß�æ!���� à$�Të�æéë30 ýäê�� ç�/âã�åTæ8
 ��C��3�pñç�ß�ý��äöTê�SòüTåéë�à�ê10 ýäê�� ç�/âã�åTæ8
 ��C��B�pñß�ýTáTôéæB0 ýäê��32�/âëòýTýäêéö.�
�@/äã�åéæîí '�(�)�*!%���C����ìñãòôéæ�áTôäæB0Lýäê���2�/äëòýTýäêäö&�
�@/äãTåTæîí '�(�)�*A%,���ìñ�Tãòýäêòáéô�ç�/âß�ý��60Âüéëéöéç�ê
ñ�
áéôTõâöTßT÷3�éãéß����éã�å�7!���� ß�ýéæþß&%bP.%b7pñ
üéã�å�� ß,0,�
ñ�ß�9i��C�� ñÃß�:�:��� à$�TëTæéë!
ðß��10¾ß�ýéáTôéæîí áâãòá��@/äãTåTæ8����ñ�
ßòü��#�Tãòýäê�áTô�ç�/âßòý�����
�

üéã�å�� 7�0,�
ñb739i��C�� ñc7�:�:��� ç�ß�ý��äö�ê�SòüéåéëËà�ê!
 7���0�à$�éë�æéë!
 7��pñ��éê�æ�)éëTåéëËà�ê�æäê�åâç4��ç�ßòý���ö�ê�STüTåäëËà�ê���ñüéã�å�� ß,0,�
ñ�ß�9i�pñ­ß�:�:��� ãòôéæTáTôéæîí áéô�ç�/��@/âã�åéæ!� à�TäëTå�)éëéåéë�à�êTæäê�åìç&
 ß��4�ìñ��Tãòýäêòáéô�ç�/âß�ý��60ÂæTå�ôäêpñ�� ÷éö�ëäçTçi)éãäçòæ�)Tåéãé÷TêäçTç�ß�ý��äùéßäöòæäê�åÉê�ÿéæéêòý��äçøùéßTöòæéêTå� ç@/äã�åTæÂà�çòåpñç@/äã�åTæèç�/âã�åTæäßòü�>!� ß�ýéæ ë��� ßòü��ðë�d�0,����z�C�z��� åéê�æTôéå�ý<����z�C�z
ñ�êéöéçòê � ßòü��ðë39�0�]�����z�C����� åäê�æ�ôéå�ý1]�����z�C��pñ�êéöéç�ê � åäê�æ�ôéå�ý��Ëç�/äã�åTæ$�
ë
ñ���
ç@/äã�åTæ3�âçÁà4S�ë����!�Áç�/äã�åéæ ë!%Ãç�/âã�åTæ
õ$�
� ö�ãòý�� öòæòàäáB06� öTãòý����¾ë�:6�Áö�ãòý���� õóñßòü�� öòæ�àäá<d�0�����z�C�z��� åéê�æTôéå�ý<����z�C�z
ñ�êéöéçòê � ßòü�� öòæ�àâá19�0�]�����z�C����� åäê�æ�ôéå�ý1]�����z�C��pñ�êéöéç�ê � åäê�æ�ôéå�ý��Ëç�/äã�åTæ$�øöòæ�àäáóñ���
ç@/äã�åTæ3�âçÁà4SéçËôTõA�Áç�/äã�åéæ ë!%Ãç�/âã�åTæ
õ$�� ö�ãòý�� öòæòàäáB06� öTãòý����¾ë�]1�Áö�ãòý���� õóñßòü�� öòæ�àäá<d�0�����z�C�z��� åéê�æTôéå�ý<����z�C�z
ñ�êéöéçòê � ßòü�� öòæ�àâá19�0�]�����z�C����

=�)6=



� åéê�æTôéå�ý1]�����z�C��
ñ�êéöéçòê � åéê�æTôéå�ý��Áç�/âã�åTæ��øö�æ�àäáîñ���
ç�/âã�åTæ3�âç à&SÁàäôâöòæ8�Áç�/äã�åéæ ë!%Ãç�/âã�åTæ
õ$�� öTãòý��
æéêËàäáB0;� ö�ãòý����
ëÂï6� ö�ã�ý����ÂõBd�d���_
ñß�ü;� æäêËàäá1d�0�����z�C�z��� åéê�æ�ôéåTý1����z�C�z
ñ�êäöéçòê � ßòü�� æéêËàäá19�0�]�����z�C����� åéê�æTôéå�ý1]�����z�C��
ñ�êéöéçòê � åéê�æTôéå�ý��Áç�/âã�åTæ��¾æäêËàäáîñ���
ç�/âã�åTæ3�âç à&SÁàäôâöòæ�Sòå!�Áç�/âã�åéæÉë.%�ç�/äã�åéæ
õ$�� öTãòý��
æéêËàäáB0;��� ö�ã�ý����
ë
ï1�Áö�ãòý���� õ4�D:3��C���� X ñç@/äã�åTæøëòý�ç��éê�å<0;�Áç�/äãTåTæ��;� æéê�àäá1d�d3��_��ìñåäê�æ�ôéå�ý ë�ý�ç@�éê�åîñ�
ç�/âã�åTæ3�âç à&S�ëòõ�ç4�Ëç�/äã�åTæ ë��� ç@/äã�åTæøëòý�ç��éê�åpñßòýéæ
æéêËàäáîñß�ü;�ðë�9,���� ßòü��ðë,0�0�]�����z�C����� ëòý�ç��éê�åB0�����z�C�zpñ�êéöéçòê � æéêËàâá30¾ë
ï,]���ñßòü�� æéê�àäá<d�0�����z�C�z��� ë�ý�ç@�éê�åB0�����z�C�z
ñ�êéöéç�ê � ß�ü;� æäêËàäá19�0�]�����z�C����� ëòý�ç@�äê�åB0�]�����z�C��pñ�êäöéçòê � ëòý�ç@�äê�åB0�Áç�/äãTåTæ��¾æéê�àäáîñ����êäöéçòê � ëòý�ç@�éêTå<0Âëpñ�åäê�æ�ôéå�ý ë�ý�ç@�éê�åîñ�áTôéõâöTßT÷��éãäß��øß�ýâßòæ!���� ßòýTáTôéæ30 ýäê��32�/äëòýéýäêéö&�
��/äã�åTæîí#'�(�)�*8%3���ìñã�ôéæ�áTôéæB0 ýäê��32�/âëòýTýäêéö.�
�@/äã�åéæîí '�(�)�*!%3���ìñà
ç�å30i�
ñ�
áTôéõâöTßT÷��éãäß����éã�å�7!���� ßòýéæøë
ñç@/äã�åTæþß&%b7!%�æéêËàäáóñ
æäêËàäáB0¾ßòýTáTôéæîí áäãòá��@/âã�åTæ!�@�ìñ
æäêËàäáB0i��ç à4S�ë����.� æéêËàâá8%D��ç à4SÁàäô�öòæ�Sòå!� à�ç�å8%�Áç�/äãTåTæ����������������ìñà
ç�å30LæéêËàâáîñ

æéêËàäá<0i�âç à4S�ë����.� æéê�àäá8%ÂæéêËàäá4�ìñ
æéêËàäá<0
ç�/äã�åTæâßòü�>!� æäêËàäá + ���ìñæéêËàäá<0i�âç à4SÁàâôâöòæ!� æäêËàäá8%;�Áç�/âã�åTæ������ìñ
ãòôéæ�áTôäæîí áTô�ç@/��@/äãéåTæ8� æâêËàäá&�ìñ��

÷éö�ëäçTçiT�'�)�úËýTáTôéæäùéßTöòæéêTå êTÿTæéêòý��âç
ùéßTöòæäê�å�
ç@/äã�åTæ8
 �¾à$�Të�æäë
ñç@/äã�åTæ8
 � ç�ß�ý��âö�ê�SòüTåäëËà�ê
ñõâãTãéö�êTë�ý1�Tãòýäê�áTô�ç�/âßòý��pñáéôTõâöTßT÷èç�/äã�åTæA
 �Âà�Téë�å�)éë�åéëËàìê�æéê�åâç
ñáéôTõâöTßT÷èç�/äã�åTæA
 �Âà�TTæ�á$UòüTüâçòêTæpñáéôTõâöTßT÷èç�/äã�åTæA
 �Âà�TTæ�á�QTëéß�ýîñáéôTõâöTßT÷èç�/äã�åTæA
 �Âàâû�áäê�Q�åäß���)äãäç�ßòæäßéãòýóñáéôTõâöTßT÷èç�/äã�åTæA
 �Âàâû�áäê�=éë���ýâß�æ�ô��Tê
ñáéôTõâöTßT÷èç�/äã�åTæA
 �Âà4��ê�g�ôäêòýâ÷�êpñ
áéôTõâöTßT÷3�éãéß��øß�ýâß�æâúËýTáTôäæ�RTåTåéë�>âç&��� �à�Téë�å�)äë�åéëËà�êTæéê�åâç10 ýäê�� ç�/äã�åéæ8
 ���pñà�TTæ�á�U�üTüâçòê�æ60Lýâê�� ç�/äã�åTæA
 X �pñà�TTæ�á�Qéëéß�ý10 ýäê�� ç�/äãTåTæ8
 X �îñàâû�áäê�QTåäß���)éãâç�ßòæäßéãòý�0Lýäê��þç@/äã�åTæ8
 X �pñàâû�áäê�=äë���ýâßòæTô��Tê;0Lýâê��øç@/äã�åTæ8
 X �pñà4��ê�gòôâêòýâ÷�ê10Lýäê��þç@/äã�åTæ8
 X ï������îñ�
áéôTõâöTßT÷3�éãéß����éê�æ�)éë�åéëËàìê�æéê�åâç&�Áç@/äãéåTæA
 �ÉßòýTáTôéæ��� ß�ýéæþß&%bP.%b7!%­ö.%Þà�ñß�ýéæþß�ýTáTôäæ�STß�ý��éê�ÿ60��
ñß�ýéæ¾ýTôòà4Sòõâßòæâç�0��
ñ
ß�ýâßòæâú�ýTáTôéæ�RéåTåéë�>ìç4���ìñüéã�å!� ß�0��
ñÃß,9,�
ñ�ß�:�:���

ç@�äß�æä÷@/8� ß��� ÷�ëâçòê��!e÷�ëâçòêB�&e ýTôòà&S�õâßòæâç30,C
ñõäåéêTë�7pñ÷�ëâçòê��!e÷�ëâçòê��!e ýTôòà&S�õâßòæâç30,_
ñõäåéêTë�7pñ÷�ëâçòê X e÷�ëâçòê�_!e ýTôòà&S�õâßòæâç30 X ñõäåéêTë�7pñ÷�ëâçòê�C!e÷�ëâçòê�z!e ýTôòà&S�õâßòæâç30,�
ñõäåéêTë�7pñ�
à�TéëTå�)éë�åéë�à�ê�æéê�å�ç&
 ß���0��
ñüéã�å��#P�0��
ñcP�9LýTôòà4S�õ�ßòæâçìñiP�:�:.%ß�ýTáTôéæ�STß�ý��TêTÿ�:�:��� à$Téë�å�)éëTåéëËà�ê�æäê�åâç&
Áß��Çs 0ßòýTáTôéæ8
 ß�ýTáTôéæ�STßòý��éêTÿ���9�9� ýTôòà4S�õ�ßòæâçB]��,]Âß���ñ��

üéã�å�� 7�0,�
ñb739 X ñÛ7�:�:��� à�TTæTá�UòüTüâç�ê�æ8
 7��;0��
ñüéã�å�� ö,0��
ñ­ö�9,z
ñ�ö�:�:��� à$TTæ�á�Uòüéüâçòê�æ8
 7��às 0ßòýTáTôéæ8
 ß�ýTáTôéæ�STßòý��éêTÿ���9�9;�#C�]Âö��ìñßòýTáTôéæ�Séß�ý��Tê�ÿ�:�:
ñ�à�TTæTá�QTëéß�ýF
 7��10��
ñüéã�å�� ö,0��
ñ­ö�9,�
ñ�ö�:�:��� à$TTæ�á�QTëäß�ýA
 7��às 0ßòýTáTôéæ8
 ß�ýTáTôéæ�STßòý��éêTÿ���9�9;���,]Âö��ìñßòýTáTôéæ�Séß�ý��Tê�ÿ�:�:
ñ�àâû�áâê�Q�åäß���)éãäç�ßòæâß�ã�ýA
#7���0,�pñüéã�å�� ö,0��
ñ­ö�9,�
ñ�ö�:�:��� à�û�áäê�Q�åâß���)éãäçTßòæäß�ãTýA
 7��Çs 0
=�)�!



ß�ýéáTôéæ8
ðßòýTáTôéæ�Séß�ý��éêTÿ���9�96����]Âö���ñß�ýTáéôéæ�STß�ý��Tê�ÿ�:�:pñ�àâû�áäê�=äë���ýâßòæTô��Tê!
#7���0,�
ñüéã�å�� ö�0,�pñ­ö�9iCpñ­ö�:�:��� àâû�áâê�=éë���ý�ßòæ�ô��Tê8
 7��Çs 0ß�ýéáTôéæ8
ðßòýTáTôéæ�Séß�ý��éêTÿ���9�96�#_3]Âö���ñß�ýTáéôéæ�STß�ý��Tê�ÿ�:�:pñ�üéã�å!� ö�0��
ñ�öi9����
ñ�ö�:�:��� à4��ê�gòôäêòýâ÷Tê!
 7�: X ïéö���0��
ñüéã�å�� à<0��
ñRà<9,�
ñÞà$:�:��� à&��ê�gòôäê�ýâ÷�ê!
 7�: X ïTö��×s 0ß�ýTáTôéæA
ðß�ýTáTôäæ�STß�ý��äê�ÿ���9�9�#��]�à&�ìñßòýTáTôéæ�Séß�ý��Tê�ÿ�:�:
ñ�
���

áTôéõâöTßT÷��éãäß��øß�ýâßòæ!���� à4�Të�æéë�0 ýäê�� ç�/äã�åéæ8
 ��C��<�pñçTß�ý��äö�ê�SòüTåéëËàìê10 ýäê�� ç�/äãTåTæ8
 ��C��3�pñßòýTáTôéæ30 ýäê��32�/äëòýéýäêéö&�
��/äã�åTæîí#'�(�)�*8%���C�����ñã�ôéæ�áTôéæB0 ýäê��32�/âëòýTýäêéö.�
�@/äã�åéæîí '�(�)�*!%����ìñ�éãòýäêòáTôìç�/âß�ý��60 üäëéöéçòê
ñ�
áTôéõâöTßT÷��éãäß����éã�å�7!���� ßòýéæþß&%cP!%Û7pñ
üäã�å�� ßi0��
ñÃß,9,��C��ÉñÃß�:�:��� à$�Të�æéë8
ðß��10
ß�ýTáéôéæîí áäã�á��@/äã�åéæ!����ñ�
ß�ü;�#�éãòýäêòáTôìç�/âß�ý��$����üäã�å�� 7�0��
ñc7�9,��C��Éñc7�:�:��� ç�ß�ý��äöTê�SòüTåéë�à�ê!
 7��;0Và$�TëTæéë!
 7��îñ��äê�æ�)éë�åäëËà�ê�æéêTåâç4�Áçéß�ý��äöéê�Sòüäåéë�à�ê$�ìñüäã�å�� ßi0��
ñÃß,9 X ñ�ß�:�:��� ãòôéæ�áTôäæîí áTô�ç@/��@/äãéåTæ8� à4TTæTá�Qéëéß�ýA
ðß��$��ñãòôéæ�áTôäæîí áTô�ç@/��@/äãéåTæ8� à4TTæTá$U�üTüìçòê�æA
 ß����
ñ��éãòýäêòáTôìç�/âß�ý��60 æéå�ôäê
ñ�� ÷Tö�ëâçTç,T�'�)�)âß�áäêéöTßòýäê ê�ÿéæéêòý��äç�)äß�áäêéöéß�ýäê� áTôéõâöTßT÷��éãäß��øß�ýâßòæ!���� æ�/âßéç�í ë����.� ýäê�� ùéßéö�ê�ûéêTë��Tê�å��"�Oâß�ýäë�å�>��Áà�ëéöTö�*�ý��éßéëòý�Wäêä÷�ã��Tê�å�ú�ýéáTôâæ���"$%�@/âã�åTæîí '�(�)�*�����ñæ�/âßéç�í ë����.� ýäê��1T�'�)âúËýTáTôäæéùéßTöòæäê�å!������ñ

�� ÷Tö�ëâçTç,T�RTû�)âß�áäêéöTßòýäê ê�ÿéæéêòý��äç�)äß�áäêéöéß�ýäê� áTôéõâöTßT÷��éãäß��øß�ýâßòæ!���� æ�/âßéç�í ë����.� ýäê�� ùéßéö�ê�ûéêTë��Tê�å��"�Oâß�ýäë�å�>��Áà�ëéöTö�*�ý��éßéëòý�Wäêä÷�ã��Tê�å�ú�ýéáTôâæ���"$%�@/âã�åTæîí '�(�)�*�����ñæ�/âßéç�í ë����.� ýäê��1T�RéûâúËýTáTôäæéùéßTöòæäê�å!������ñ
��

÷Tö�ëâçTç,T�'�)âú�ýTáTôéæ��òáâöTßòæ�`Tãäß�ý~ê�ÿTæäêòý��äç3�òáâöTßòæ�`Tãéß�ý� áTôéõâöTßT÷��éãäß��øß�ýâßòæ!���� æ�/âßéç�í ç�ê�æ���áâöéßòæTæéêéå!�# �*ìú�Q�y�'�*�W�STû�U�a�-�W�STû�U�O�ú�-E�
�.%5�����ìñæ�/âßéç�í ë����.� ýäê��1T�'�)�)äß�áäêäöTß�ýäê.�����ìñæ�/âßéç�í ë����.� ýäê��Éú��éêòýéæäßòæ�>!�
�@/äãTåTæîí '�(�)�*4���ìñ
æ�/âßéç�í ç�ê�æ�`�ãéßòýäê�å!�
 �*�ú�Q�y�'�*�W�S�û�U�a�-�W�S�û�U�Oâú@-8�
�!%3��C������ìñ��

÷éö�ëäçTçiT�'�)�TéãTãòá���æTåéêTëËàÓê�ÿéæéêòý��äç,)âß�áäêéöTßòýäê� áéôTõâöTßT÷3�éãéß��øß�ýâß�æ!���� æ�/âßéç�íðë����.� ýâê��1T�'�)âúËýTáéôéæ���áâöéßòæ�`Tãäßòý8�@����ñ
æ�/âßéç�íðë����.� ýâê��1T�'�)éùéßTö�æéê�å!�����ìñ

�� ÷éö�ëäçTçiWéêé÷Tã��Tê�åéùéêTê��òõäëä÷�7Éê�ÿTæéê�ý��äç¾ùTêTê��òõäëé÷�7�TéãTãòá� áéôTõâöTßT÷3�éãéß��øß�ýâß�æ!���� æ�/âßéç�íÁçòê�æ�Wéêäö�ë�>!�@����ñæ�/âßéç�íÁçòê�æ�`�ãäß�ýäê�åA�  �*âú�Q�y�'�*�W�Sòû$U@a�-�W�Sòû$U�O�ú@-G� X �.%5�����ìñ
æ�/âßéç�íÁçòê�æ�Oéã���>!� ý�ê����òæ�ôTáâß����òæTåéêéëËàF�����ìñæ�/âßéç�íÁçòê�æ���á�öTßòæTæâê�å8� W�a�)�Tìú�2�R�'�*G�����ìñ
æ�/âßéç�íÁçòê�æ�Téãéãòá8� ý�ê��;T�'�)�Téãéãòá��òæTåäêTëËàF�@����ñ�

áéôTõâöTßT÷èç�/äã�åTæþß�ý�ßòæ�)éë�æ�/��@/äã�åéæ!�Áß�ýâæ~ß�ý��Tê�ÿ$�� åéê�æ�ôéåTý<�
ñ�
�
÷éö�ëäçTç��òæ�ôéáâß����òæéåéêTëËà�ê�ÿTæéê�ý��äç�)äßòáäêéöTß�ýâê� áéôTõâöTßT÷3�éãéß��øß�ýâß�æ!����

æ�/âßéç�íðë����.� ýâê��1R����éßòæäßTãòý�aTá��éë�æéêéùäßéöòæâê�å8������ñ
��

÷éö�ëäçTçiT�RTû�úËýTáTôéæ���áâöTßòæ�`Tãéß�ýÉêTÿTæéêòý��âç���áâöTßòæ�`�ãéß�ý� áéôTõâöTßT÷3�éãéß��øß�ýâß�æ!���� æ�/âßéç�íÁçòê�æ���á�öTßòæTæâê�å8�  �*âú�Q�y�'�*�W$Sòû�U�a�-�W$Sòû�U�O�ú�-G���4%?������ñæ�/âßéç�íðë����.� ýâê��Éú��Têòýéæäß�æ�>!�
�@/âã�åTæóí '�(�)�*����ìñæ�/âßéç�íðë����.� ýâê��1T�RTû�)äß�áâêéöTß�ýäê!������ñæ�/âßéç�íÁçòê�æ�`�ãäß�ýäê�åA�  �*âú�Q�y�'�*�W�Sòû$U@a�-�W�Sòû$U�O�ú@-8����C��.%������ìñ��
÷éö�ëäçTç û�)�*�úËýTáTôéæäùéßTöòæéêTå êTÿTæéêòý��âç
ùéßTöòæäê�å�
ç@/äã�åTæ8
 �¾à$�Të�æäë
ñç@/äã�åTæ8
 � ç�ß�ý��âö�ê�SòüTåäëËà�ê
ñõâãTãéö�êTë�ý1�Tãòýäê�áTô�ç�/âßòý��pñáéôTõâöTßT÷èç�/äã�åTæA
 �Âà�Téë�å�)éë�åéëËàìê�æéê�åâç
ñáéôTõâöTßT÷èç�/äã�åTæA
 �Âà�TTæ�á$UòüTüâçòêTæpñáéôTõâöTßT÷èç�/äã�åTæA
 �Âà�TTæ�á�QTëéß�ýîñáéôTõâöTßT÷èç�/äã�åTæA
 �Âàâû�áäê�Q�åäß���)äãäç�ßòæäßéãòýóñáéôTõâöTßT÷èç�/äã�åTæA
 �Âàâû�áäê�=éë���ýâß�æ�ô��Tê
ñáéôTõâöTßT÷èç�/äã�åTæA
 �Âà4��ê�g�ôäêòýâ÷�êpñ
áéôTõâöTßT÷3�éãéß��øß�ýâß�æâúËýTáTôäæ�RTåTåéë�>âç&��� �à�Téë�å�)äë�åéëËà�êTæéê�åâç10 ýäê�� ç�/äã�åéæ8
 ���pñà�TTæ�á�U�üTüâçòê�æ60Lýâê�� ç�/äã�åTæA
 X �pñà�TTæ�á�Qéëéß�ý10 ýäê�� ç�/äãTåTæ8
 X �îñàâû�áäê�QTåäß���)éãâç�ßòæäßéãòý�0Lýäê��þç@/äã�åTæ8
 X �pñàâû�áäê�=äë���ýâßòæTô��Tê;0Lýâê��øç@/äã�åTæ8
 X �pñà4��ê�gòôâêòýâ÷�ê10Lýäê��þç@/äã�åTæ8
 X ï������îñ�
áéôTõâöTßT÷3�éãéß����éê�æ�)éë�åéëËàìê�æéê�åâç&�Áç@/äãéåTæA
 �ÉßòýTáTôéæ��� ß�ýéæþß&%bP.%b7!%­ö.%Þà�ñß�ýéæþß�ýTáTôäæ�STß�ý��éê�ÿ60��
ñß�ýéæ¾ýTôòà4Sòõâßòæâç�0��
ñ
ß�ýâßòæâú�ýTáTôéæ�RéåTåéë�>ìç4���ìñüéã�å!� ß�0��
ñÃß,9,�
ñ�ß�:�:���

ç@�äß�æä÷@/8� ß��� ÷�ëâçòê��!e÷�ëâçòêB�&e ýTôòà&S�õâßòæâç30,C
ñõäåéêTë�7pñ
=�)5Ú



÷�ëäçòê3�8e÷�ëäçòê3�8e ýTôòà4S�õ�ßòæâç�0�_
ñõéåéêéë�7pñ÷�ëäçòê X e÷�ëäçòê3_8e ýTôòà4S�õ�ßòæâç�0 X ñõéåéêéë�7pñ÷�ëäçòê3C8e÷�ëäçòê3z8e ýTôòà4S�õ�ßòæâç�0��
ñõéåéêéë�7pñ�
à�Téë�å�)äë�åéëËà�êTæéê�åâç!
ðß���0��
ñüéã�å��#P�0,�pñcP�9Výéôòà4S�õâß�æâçìñ5P�:�:.%ßòýTáTôéæ�Séß�ý��Tê�ÿ�:�:��� à�TéëTå�)éë�åéë�à�ê�æéê�å�ç.
ðß��às 0ß�ýéáTôéæ8
ðßòýTáTôéæ�Séß�ý��éêTÿ���9�9� ýéôòà4S�õâß�æâçB]��D]¾ß��ìñ��

üäã�å�� 7�0��
ñc7�9 X ñb7�:�:��� à�TTæ�á�U�üTüâçòê�æA
 7���0,�pñüéã�å�� ö�0,�pñ­ö�9izpñ­ö�:�:��� à�TTæTá�UòüTüâç�ê�æ8
 7��Çs 0ß�ýéáTôéæ8
ðßòýTáTôéæ�Séß�ý��éêTÿ���9�96�#C3]Âö���ñß�ýTáéôéæ�STß�ý��Tê�ÿ�:�:pñ�à�TTæ�á�Qéëéß�ýA
 7��60��
ñüéã�å�� ö�0,�pñ­ö�9i�pñ­ö�:�:��� à�TTæTá�QTëéß�ýF
 7��×s 0ß�ýéáTôéæ8
ðßòýTáTôéæ�Séß�ý��éêTÿ���9�96����]Âö���ñß�ýTáéôéæ�STß�ý��Tê�ÿ�:�:pñ�àâû�áäê�QTåäß���)éãâç�ßòæäßéãòýF
 7���0,�
ñüéã�å�� ö�0,�pñ­ö�9i�pñ­ö�:�:��� àâû�áâê�Q�åäß���)éãäç�ßòæâßTãòýl
 7��Çs 0ß�ýéáTôéæ8
ðßòýTáTôéæ�Séß�ý��éêTÿ���9�96����]Âö���ñß�ýTáéôéæ�STß�ý��Tê�ÿ�:�:pñ�àâû�áäê�=äë���ýâßòæTô��Tê!
#7���0,�
ñüéã�å�� ö�0,�pñ­ö�9iCpñ­ö�:�:��� àâû�áâê�=éë���ý�ßòæ�ô��Tê8
 7��Çs 0ß�ýéáTôéæ8
ðßòýTáTôéæ�Séß�ý��éêTÿ���9�96�#_3]Âö���ñß�ýTáéôéæ�STß�ý��Tê�ÿ�:�:pñ�üéã�å!� ö�0��
ñ�öi9����
ñ�ö�:�:��� à4��ê�gòôäêòýâ÷Tê!
 7�: X ïéö���0��
ñüéã�å�� à<0��
ñRà<9,�
ñÞà$:�:��� à&��ê�gòôäê�ýâ÷�ê!
 7�: X ïTö��×s 0ß�ýTáTôéæA
ðß�ýTáTôäæ�STß�ý��äê�ÿ���9�9�#��]�à&�ìñßòýTáTôéæ�Séß�ý��Tê�ÿ�:�:
ñ�
��

�
áTôéõâöTßT÷��éãäß��øß�ýâßòæ!���� à4�Të�æéë�0 ýäê�� ç�/äã�åéæ8
 ��C��<�pñçTß�ý��äö�ê�SòüTåéëËàìê10 ýäê�� ç�/äãTåTæ8
 ��C��3�pñßòýTáTôéæ30 ýäê��32�/äëòýéýäêéö&�
��/äã�åTæîí#'�(�)�*8%���C�����ñã�ôéæ�áTôéæB0 ýäê��32�/âëòýTýäêéö.�
�@/äã�åéæîí '�(�)�*!%�C�����ñ�éãòýäêòáTôìç�/âß�ý��60 üäëéöéçòê
ñ�
áTôéõâöTßT÷��éãäß����éã�å�7!���� ßòýéæþß&%cP!%Û7!%Ãë
ñ
üäã�å�� ßi0��
ñÃß,9,��C��ÉñÃß�:�:��� à$�Të�æéë8
ðß��10
ß�ýTáéôéæîí áäã�á��@/äã�åéæ!����ñ�
ß�ü;�#�éãòýäêòáTôìç�/âß�ý��$��

�
üéã�å�� 7�0,�
ñb739i��C�� ñc7�:�:��� ç�ß�ý��äö�ê�SòüéåéëËà�ê!
 7���0�à$�éë�æéë!
 7��pñ��éê�æ�)éëTåéëËà�ê�æäê�åâç4��ç�ßòý���ö�ê�STüTåäëËà�ê���ñüéã�å�� ß,0,�
ñ�ß�9 X ñ­ß�:�:��� üéã�å��ðë�0��
ñ�ë�9����
ñÃë�:�:��� ã�ôéæ�áTôéæóí áTô�ç�/$�@/äã�åäæ� à4��ê�gòôâêòýâ÷�ê!
 ß�: X ïTë����
ñ�ãòôéæTáTôéæîí áéô�ç�/��@/âã�åéæ!� àâûTáâê�=éë���ý�ßòæTô��TêA
ðß����
ñãòôéæTáTôéæîí áéô�ç�/��@/âã�åéæ!� àâûTáâê�Q�å�ß���)éãâçTßòæ�ß�ã�ýA
Áß��$��ñ��Tãòýäêòáéô�ç�/âß�ý��60ÂæTå�ôäêpñ

��
÷éö�ëäçTçiyéãéö��TùéßTöòæäê�åèê�ÿéæéêòý��äçøùéßTöòæéêTå� ç@/äã�åTæ8
 �¾à�WTå�áóñ
áéôTõâöTßT÷3�éãéß��øß�ýâß�æ!���� ß�ýTáTôéæB0 ýäê��32�/âëòýTýäêéö.�
�@/äã�åéæîí '�(�)�*!%3��C����ìñãòôéæ�áTôäæB0Lýäê���2�/äëòýTýäêäö&�
�@/äãTåTæîí '�(�)�*A% X ���ìñà�WTå�á<0Lýäê�� ç�/äã�åéæ8

��C��<�pñ�
áéôTõâöTßT÷3�éãéß����éã�å�7!���� ß�ýéæþß&%bP
ñüéã�å�� ß,0,�
ñ�ß�9���C�� ñÃß�:�:��� à�WTåTáA
ðß��<0
ß�ýTáéôéæîí áäã�á��@/äã�åéæ!���ìñ�üéã�å��#P�0,�
ñ?P�9 X �
ñcP�:�:��� ãòôéæTáTôéæîí áéô�ç�/��@/âã�åéæ!� à�WéåTáF
 P;:3����������ñ�
�

�
÷éö�ëäçTç��@/äãTåTæ�)Tåäßòýéæéê�å ê�ÿTæéê�ý��äç
ùéßéöòæéê�å� ÷�/äë�å ÷�ñ��/äã�åTæ�)éåäß�ýéæéêTå�� ÷�/äë�å ÷����� çËôTáäê�å	�Á÷����ìñ�áéôTõâöTßT÷3�éãéß��øß�ýâß�æ!� ÷@/äëTå ÷����� ß�ýTáTôéæB0 ýäê��32�/âëòýTýäêéö.�
�@/äã�åéæîí '�(�)�*!%3���ìñãòôéæ�áTôäæB0Lýäê���2�/äëòýTýäêäö&�
�@/äãTåTæîí '�(�)�*A%����ìñæ�/âßéç�í ÷�0¾÷��pñ�
áéôTõâöTßT÷3�éãéß����éã�å�7!���� ç�/äã�åTæþë�0
ß�ýTáTôéæóí áäãòá���/äã�åTæ!�@�ìñãòôéæ�áTôäæîí áTô�ç@/��@/äãéåTæ8�ðë$�ìñ��>âç�æéê�à�í ãòôéæóí áéåäß�ýéæâö�ýF� ÷��
ñ��>âç�æéê�à�í ãòôéæóí áéåäß�ýéæâö�ýF�ðë��
ñ��

áéôTõâöTßT÷ø÷éö�ëäçTç�QäçÁàþê�ÿéæéêòý��äçB�òæTåéêTë�à�ú�æ�
áéôTõâöTßT÷èç�æéë�æäßé÷��éãéß��Là�ëéßòý8�
�òæTåâß�ý�� ë�å��âç&
 ���� ýäê��3Qäç àF����í å�ôTýA�ðë�å��âç��ìñ
�
áéôTõâöTßT÷3�éãéß��øß�ýâß�æ!��� �
æ�/âßéç�íðë����.� ýâê�� ùäßTö�ê�ûéêéë��Tê�å��"@Oäß�ýäë�å�>��Áà�ëéöéö�*Tý��âß�ë�ý�Wäêé÷éã��éê�å�ú�ýTáäôéæ$��"&%�@/äã�åTæóí '�(�)�*$���ìñ

=�)()



æ�/âßéç�í ë����.� ýäê��èû�)�*âúËýTáTôäæéùéßTöòæäê�å!������ñ
æ�/âßéç�í ë����.� ýäê��èû�)�*�Wéêé÷�ã��TêTùéßTö�æéê�å8�����ìñæ�/âßéç�í ë����.� ýäê��1Wéêä÷�ã��Tê�åäùTêTê��òõâëé÷�78�����ìñ
æ�/âßéç�í ë����.� ýäê��1yéãäö��TùéßTö�æéê�å!�����ìñæ�/âßéç�í ë����.� ýäê��1T�RéûâúËýTáTôäæ���áâöTß�æ�`�ãäßòýA�����ìñæ�/âßéç�í ë����.� ýäê��èûéêTüäö�êé÷òæâß�ãòý�2Tãéê�üTü8�����ìñ

æ�/âßéç�íðë����.� ýâê��;��/äã�åTæ�'äê�å�à4��>Týéæ�/A�����ìñæ�/âßéç�íðë����.� ýâê��1)äãäç�æ�)Tåäãé÷�êäçTçTß�ý��äùäßéöòæâê�å8������ñ
æ�/âßéç�íðë����.� ýâê�� ùäßTö�ê� Tåâßòæéê�å��"@Oäß�ýäë�å�>��Áà�ëéöéö�*Tý��âß�ë�ý�Wäêé÷éã��éê�å�UòôéæéáTôäæ���"$%�@/äã�åTæóí '�(�)�*$���ìñ��

=�)DÝ



Gsm

DecoderFeedback

StupidStream

LTPLoopStream

LTPInputSplitJoin

LTPPipeline

LARInputSplitJoin

LARPipeline

ReflectionCoeff

ReflectionCoeffCalc

ReflectionCoeffLARpp

ReflectionCoeffLARp

ShortTermSynth

FileReader_0
push=1
pop=0
peek=0

RPEInputFilter_26
push=60
pop=260
peek=260

RPEDecodeFilter_66
push=40
pop=15
peek=15

WEIGHTED_ROUND_ROBIN(40,1)

AdditionUpdateFilter_99
push=160
pop=41
peek=41

DUPLICATE(1,1)

WEIGHTED_ROUND_ROBIN(0,1)

HoldFilter_169
push=40
pop=160
peek=160

FileReader_100
push=1
pop=0
peek=0

Identity_128
push=1
pop=1
peek=1

WEIGHTED_ROUND_ROBIN(2,160)

LTPFilter_163
push=1
pop=162
peek=162

LTPInputFilter_125
push=8
pop=260
peek=260

WEIGHTED_ROUND_ROBIN(1,0)

Identity_172
push=1
pop=1
peek=1

FileReader_173
push=1
pop=0
peek=0

WEIGHTED_ROUND_ROBIN(160,8)

WEIGHTED_ROUND_ROBIN(160,8)

LARInputFilter_198
push=8
pop=260
peek=260

Filter_202
push=40
pop=160
peek=160

WEIGHTED_ROUND_ROBIN(1,1,1,1,1,1,1,1)

WEIGHTED_ROUND_ROBIN(40,8)

ShortTermReorder_559
push=360
pop=48
peek=48

ReflectionCoeffLARppInternal_238
push=1
pop=1
peek=1

ReflectionCoeffLARppInternal_274
push=1
pop=1
peek=1

ReflectionCoeffLARppInternal_310
push=1
pop=1
peek=1

ReflectionCoeffLARppInternal_346
push=1
pop=1
peek=1

ReflectionCoeffLARppInternal_382
push=1
pop=1
peek=1

ReflectionCoeffLARppInternal_418
push=1
pop=1
peek=1

ReflectionCoeffLARppInternal_454
push=1
pop=1
peek=1

ReflectionCoeffLARppInternal_490
push=1
pop=1
peek=1

WEIGHTED_ROUND_ROBIN(1,1,1,1,1,1,1,1)

WEIGHTED_ROUND_ROBIN(1,1,1,1,1,1,1,1)

ReflectionCoeffLARpInternal_522
push=1
pop=1
peek=1

ReflectionCoeffLARpInternal_522
push=1
pop=1
peek=1

ReflectionCoeffLARpInternal_522
push=1
pop=1
peek=1

ReflectionCoeffLARpInternal_522
push=1
pop=1
peek=1

ReflectionCoeffLARpInternal_522
push=1
pop=1
peek=1

ReflectionCoeffLARpInternal_522
push=1
pop=1
peek=1

ReflectionCoeffLARpInternal_522
push=1
pop=1
peek=1

ReflectionCoeffLARpInternal_522
push=1
pop=1
peek=1

WEIGHTED_ROUND_ROBIN(1,1,1,1,1,1,1,1)

ReflectionCoeffmrrp_551
push=1
pop=1
peek=1

ShortTermSynthCalc_589
push=1
pop=9
peek=9

PostProcessingFilter_620
push=1
pop=1
peek=1

FileWriter_621
push=0
pop=1
peek=1

��¤�¿w¶� J���w�
=�ùA�³©M£á¹1��¡&�w ¥�q¢3«? Í£¨¤�£¨¤��?¦�¤�¦�¿�¼

=�)5Þ



Gsm

DecoderFeedback

LTPLoopStream

LTPInputSplitJoin

LTPPipeline

LARInputSplitJoin

LARPipeline

ReflectionCoeff

ReflectionCoeffCalc

ShortTermSynth

FileReader_0
push=1
pop=0
peek=0

Fused__RPEInputFilter_26_1806_RPEDecodeFilter_66_1846
push=160
pop=260
peek=260

WEIGHTED_ROUND_ROBIN(40,1)

AdditionUpdateFilter_99_654
push=160
pop=41
peek=41

DUPLICATE(1,1)

WEIGHTED_ROUND_ROBIN(0,1)

HoldFilter_169
push=40
pop=160
peek=160

FileReader_100
push=1
pop=0
peek=0

Identity_128
push=1
pop=1
peek=1

WEIGHTED_ROUND_ROBIN(2,160)

LTPFilter_163
push=1
pop=162
peek=162

LTPInputFilter_125
push=8
pop=260
peek=260

WEIGHTED_ROUND_ROBIN(1,0)

Identity_172
push=1
pop=1
peek=1

FileReader_173
push=1
pop=0
peek=0

WEIGHTED_ROUND_ROBIN(160,8)

WEIGHTED_ROUND_ROBIN(160,8)

LARInputFilter_198
push=8
pop=260
peek=260

Filter_202
push=40
pop=160
peek=160

Fused__Pre_ReflectionCoeffLARpp_946_Fused_ReflectionCoeffLARpp_1221_Post_ReflectionCoeffLARpp_1225_1520
push=8
pop=8
peek=8

WEIGHTED_ROUND_ROBIN(40,8)

ShortTermReorder_559
push=360
pop=48
peek=48

Fused__Pre_ReflectionCoeffLARp_2106_Fused_ReflectionCoeffLARp_2350_Post_ReflectionCoeffLARp_2354_2618
push=8
pop=8
peek=8

ReflectionCoeffmrrp_551
push=1
pop=1
peek=1

ShortTermSynthCalc_589
push=1
pop=9
peek=9

PostProcessingFilter_620
push=1
pop=1
peek=1

FileWriter_621
push=0
pop=1
peek=1

��¤�¿w¶� ¥���@�"!�ù>�¯©8£â«Z¡4£¥�� �¢3«b J£¨¤�£¨¤��w¦�¤�¦�¿�¼

ReflectionCoeffmrrp LTPFilter

Filter_202_1_567

WEIGHTED

Fused

WEIGHTED

WEIGHTED

LTPInputFilter

Fused LARInputFilter

HoldFilter AdditionUpdateFilter RPEInputFilter

ShortTermReorder ShortTermSynthCalc PostProcessingFilter

��¤�¿?¶� ¥���@�lÚ	ùA�¯©M£áº�«Õ¸?�w¶�£�¼

=�)LW



ãJä�å
Blocked on send or receive

��¤�¿w¶� J���w��)Mù>�³©M£æ��¯,���¡¶�£¨¤��w¦§£¥ ¨«?�¡�?¼

=�)�¦



Ô � � L Ï ¤ ÒÉÕ ç

è ¦ Ñ ¦ ¤ L ¡ Ô � � � ÒÚÑ �é� ÒÓ¦ÐÏ

ê �x� Û %2#��*¤A�¯ÝC�r�i�c�

«���¤�²¯¹<��¦��±��­À«? 
 ´¤�­�¢�º��¡­|�¡¦5£¨²q« !Z¦ �F�±�3«b¦�¦���º§¨E�3«?²J�c�G�i���i���¡ ª©
ÚVW�«!¼d�ZÄw�i���i���� ³¤�²³«§¢� ¥�7�
¿w ¥«?­ë£¨�3«b£x¤�­�¢�º��¡­|�¡¦5£¨²x©1¼�©,�¡¦��¡ìgÙ�²q©i¢1�¡���±�3«� ¥«?¦�²�¡&�w ¥­|«b£¨¤��w¦´©D¸,²Í£¨�¡­ �8©i¢1�¡�¡£¨ J¶�­Ï«?¦��þÌb�? 
q)¯,��¤�£¨«b£¨¤��w¦��	íî¤�£¨���?¶�£§¨E¤�£¨�±�sq)¯i£¨ ¨«b�¡£¨¤��w¦;¼U«����½²Í¸i²J£¨�¡­�¤�­�¢�º��¡­|�¡¦5£¨���ª���� ¥�°¤�²G«³­��¡£¥���,��¡&�? 
¤�¦�����¢<��¦�����¦5£¨º�¸Ê­|�i��¤%¡4¸i¤�¦�¿¾«?¦5¸Ê�w q«?º�ºE��¡à£¥����¢�¤�£¥�±���*¡&�? ¥­|«?¦5£�¡& ¥�X®D¶��¡¦���¤���²R���w q²¥¢<���¡�Î��¡Ç«
Å×«ÕÄ?�<�3º��?¼ © �b£¨�¾£¨���q¤�¦�¢�¶�£µ«?¦��§�w¶�£¥¢�¶�£ �3º���²µ«? ¥�»Å×«¬Äw���3º��¡²�¼§«�����¡&¶�¦��¡£¥¤��w¦§��¡	£¨���q²Í¸,²Í£¨�¡­
­|«Õ¸À¹1�q²J��º��¡�¡£¥���·¹5¸Ã­��i��¤%¡4¸i¤�¦�¿ï£¨���q�¡�w¦�²J£¨«?¦5£x¢�«? ¨«?­��¡£¥�� J²�¤�¦Ã£¨�����×�w¦�²J£±«b¦D£¥²½®F¦5£¥�� 
¡.«b���?¼

ê ��� ���� Ù%

ßÁàäáâã�åTæèç�æTåäêTëËàìßòæóíðï�ñßÁàäáâã�åTæèç�æTåäêTëËàìßòæóíðß�ãpíðï
ñ
÷Tö�ëâçTç¾ùäú�û��Ëà�ãTã�æ�/�ß�ý��éùéßéö�æéêéå êTÿTæéêòý��âç¾ùéßTöòæéêTå �ß�ýäæø÷Tãäç@ äß�ý�Téêòý��Tæ�/îñß�ýäæ�Wäù�'�Téêòýóñ
áTôéõâöTßT÷��éãäß��øß�ýâßòæ!�Áß�ýéæ<Wäù�'�Téêòý4� �æ�/âßéç�í Wäù�'�Téêòý;0iWäù�'�Téêòýóñ÷Tãäç@ äß�ý�Téêòý��Tæ�/;03��_
ñßòýTáTôéæ30 ýäê��32�/äëòýéýäêéö&�ðùäö�ãTë�æîí#'�(�)�*8%,Wéù�'�Täêòý$�ìñã�ôéæ�áTôéæB0 ýäê��32�/âëòýTýäêéö.�ðùéö�ãTëTæîí '�(�)�*!%,Wéù�'�Téêòý$�ìñ�
áTôéõâöTßT÷��éãäß����éã�å�7!��� �üâß�ýäëéö
ß�ýéæøã�üéüâçòê�æ<0;� ß�ýäæ��6� ÷�ãäç@ âß�ý�Téêòý��Tæ�/ + ���ìñüâß�ýäëéöÂüäö�ãéë�æ ÷�ãäç@ âß�ýA
 �<0 ýäê��
üäöTãTë�æ8
ð÷Tãäç@ äß�ý�Téê�ý��äæ�/��îñ÷Tãäç@ äß�ýF
 ���<0��pí
��Y�_���üpñL÷Tãäç@ äß�ýF

�@�10��pí ������z�üpñ ÷�ãäç@ äßòýA
 ���60�pí _�_�_�C�üpñ÷Tãäç@ äß�ýF
 ���<0��pí z���z���üpñL÷Tãäç@ äß�ýF
 X �10��pí ������_�üpñ ÷�ãäç@ äßòýA
 _��60�pí Y�����Y�üpñ÷Tãäç@ äß�ýF
 C��<0��pí Y�������üpñL÷Tãäç@ äß�ýF
 z��103��í ��������üpñ ÷�ãäç@ äßòýA
 ���60�pí Y�������üpñ÷Tãäç@ äß�ýF
 Y��<0��pí Y�����Y�üpñL÷Tãäç@ äß�ýF

�����;0i�pí#������_�üîñ ÷�ãäç� äß�ýA

���@�10�pí#z���z���üîñ÷Tãäç@ äß�ýF

�����60,�pí#_�_�_�C�üîñL÷�ãäç@ âß�ýA

�����10��pí ������z�üpñL÷�ãâç@ äß�ýA
�� X �10�îí
��Y�_��òüpñ
üäã�å!� ß�ýäæ
ý�0��
ñ­ýB9DWäù�'�Téêòýóñ­ý�:�:�� �üäö�ãTë�æ�>�0,�pñüéã�å!� ßòýéæ37�0��
ñb7�9¾÷�ãäç� äß�ý�Téê�ý��Tæ�/îñ,7�:�:�� �+�+ çòã
æ�/âë�æ���/äêòý ß,0,�.%b7��äßTöTö õäê¾ë�æ
æ�/äêø÷�ê�ýéæéê�åß�ýéæþßi0,73] ã�üéüâçòê�æpñßòü������ ý<]¾ß��id�0����5f�f���� ý3]¾ß���9DWäù�'�Téêòý4���>�:�0
ßòýTáTôéæîí áäêTê�7éùäö�ãTë�æA� ý�]éß��èï¾÷�ãäç� äß�ýA
 7��pñ�ãòôéæ�áTôäæîí áTô�ç@/äùéö�ãTëéæ!� >4�ìñ�
üäã�å!� ß�ýäæ ß�0��
ñVß�9DWäù�'�TéêòýóñVß�:�:��ß�ýTáTôéæóí áäãòáäùäö�ãTë�æ!�@�ìñ

�
ùâú�û��Áà�ãéã�æ�/âß�ý��éùéßéö�æäê�åA� ßòýéæ;Wéù�'�Téêòý$� �çËôTáäê�å8� Wéù�'�Täêòý$�ìñ��

÷éö�ëäçTçiyéëòýéýâß�ý��� âß�ý��Tã��Éê�ÿéæéêòý��äç¾ùäßTöòæéê�å �ßòýéæþö�êòý��Tæ�/îñ
áéôTõâöTßT÷3yéëòýTýâßòý��� äß�ý��Tã��!� ß�ýéæ;Wéù�'�Täêòý$� �çËôTáäê�å8� Wéù�'�Täêòý$�ìñ�áéôTõâöTßT÷3�éãéß��øß�ýâß�æ!� ß�ýéæ<Wéù�'�Téê�ý$� �æ�/âßéç�í ö�êòý��Tæ�/;0,Wéù�'�Täêòýîñß�ýTáTôéæB0 ýäê��32�/âëòýTýäêéö.�ðùéö�ãTëTæîí '�(�)�*!%��
ïDWéù�'�Téêòý$��ñãòôéæ�áTôäæB0Lýäê���2�/äëòýTýäêäö&�ðùéö�ãéë�æîí '�(�)�*A%,�¾ïDWäù�'�Téêòý4�ìñ�
áéôTõâöTßT÷3�éãéß����éã�å�7!��� �üäö�ãTë�æøåäêTëéö�0,�pñüäö�ãTë�æ ßËà�ë��30,�pñ+�+ ÷�ãòý��éãéö�ôéæâß�ãòý��äßòæ�/øæ�/âêøç�ê�åäß�êäç � ]�� +�X %D� + �.%5]�� +�X��+�+ üäßòå�ç�æ ëòý��øö�ëâç�æ�/äë��éê¾æéãÂõäê��TêTëéö�æ3�äßòæ�/èçËáäêä÷Tß�ëéöTö�>+ ïTï,-éã�æéê¾æ�/âë�æþê��éê�å�>øßòý��Tê�ÿ ßéç,�Tã�ôTõâö�ê����ðåéêTëéö
ëòý��
ßËà�ë����
ïTï +ãòôéæ�áTôäæîí áTô�ç@/äùéö�ãäë�æ8���Ëß�ýTáäôéæóí á�êTê�7äùäö�ãäë�æ8�#���1]ß�ýTáéôéæîí áäêéê�7éùéö�ãéë�æ8�#����� + ����ñãòôéæ�áTôäæîí áTô�ç@/äùéö�ãäë�æ8���Ëß�ýTáäôéæóí á�êTê�7äùäö�ãäë�æ8�����1]ß�ýTáéôéæîí áäêéê�7éùéö�ãéë�æ8�#����� + ����ñ
üéã�å!� ßòýéæèß�0���ñÃß�9¾ö�êòý��Tæ�/1]��ìñ�ß�:�:�� �ß�ýéæ¾ý30¾ß�9�9��ìñåéêTëéö�0
ß�ýTáTôäæîí áäêTê�7éùéö�ãTëéæ!� ý4� + �éüpñåéêTëéö�]�0�� ßòýTáTôéæîí áäêTê�7éùäö�ãTëTæ8� ý�]�����:éßòýéáTôâæîí áäêäê�7äùäöTãTë�æA� ý�:������ +X üpñãòôéæ�áéôéæîí áTôìç�/äùéö�ãäë�æ!� åéêéëéö��ìñßÁà�ë��30
ß�ýTáTôäæîí áäêTê�7éùéö�ãTëéæ!� ý�:���� + �TüpñßÁà�ë��B]�0�� ßòýTáTôéæîí áäêTê�7éùäö�ãTëTæ8� ý�]�����:éßòýéáTôâæîí áäêäê�7äùäöTãTë�æA� ý�:������ +X üpñãòôéæ�áéôéæîí áTôìç�/äùéö�ãäë�æ!�ËßÁàìë��4�ìñ

=�)V�



�
ßòýéæ¾ý�0;� ö�êòý��éæ�/6]���� ï,�
ñã�ôéæ�áTôéæóí áTô�ç�/âùéö�ãTëéæ!��� ß�ýTáTôâæîí áäêäê�7äùäöTãTëéæ!� ý4�6]ß�ýTáTôéæóí áäêTê�7äùéö�ãTëéæ!� ý$]������ + ���ìñã�ôéæ�áTôéæóí áTô�ç�/âùéö�ãTëéæ!��� ß�ýTáTôâæîí áäêäê�7äùäöTãTëéæ!� ý�:����6]ß�ýTáTôéæóí áäêTê�7äùéö�ãTëéæ!� ý$]������ + ���ìñ
üäã�å!� ß�ýäæ ß�0��
ñVß�9ÂöTêòý��Tæ�/óñVß�:�:�� �ß�ýTáTôéæóí áäãòáäùäö�ãTë�æ!�@�ìñ
ß�ýTáTôäæîí áäãòáâùéö�ãTë�æ8���ìñ���

÷Tö�ëâçTç,Wéêé÷�ã�ý��éãéö��äê ê�ÿTæäêòý��äç
ùäßTöòæéê�å �áTôéõâöTßT÷��éãäß��øß�ýâßòæ!��� �ßòýTáTôéæ30 ýäê��32�/äëòýéýäêéö&�ðùäö�ãTë�æîí#'�(�)�*8%����ìñã�ôéæ�áTôéæB0 ýäê��32�/âëòýTýäêéö.�ðùéö�ãTëTæîí '�(�)�*!%����ìñ�
áTôéõâöTßT÷��éãäß����éã�å�7!��� �üâö�ãTë�æ3�TêòýB0
ß�ýTáTôäæîí áäãòáâùéö�ãTë�æA����ñüâö�ãTë�æ¾ýTôòà10
ß�ýTáTôäæîí áäãòáâùéö�ãTë�æA����ñã�ôéæ�áTôéæóí áTô�ç�/âùéö�ãTëéæ!�
�TêTý$�ìñß�ü;�#�éêòýB0�0����ãòôéæ�áTôäæîí áTô�ç@/äùéö�ãTëéæ!�#�éü���ñêäöéçòê ãòôéæ�áTôäæîí áTô�ç@/äùéö�ãTëéæ!� ýäôòà + �Tê�ý$�ìñ��

+ ïTï,Wéù�'éùéßTöòæäê�å ê�ÿ�áâêé÷òæâç¾æ�/äë�æøæ�/äêÂüäßòå�ç�æ3Wéù�'�TäêòýøýTôòàäõâê�åâç��äßéöTö¾ëéöTö õäê��píïi'�/Tô�ç
ß�æ
÷�ë�ý ç�7äß�áøæ�/äêøß�ýâß�æäß�ëéöþ÷TëéöT÷�ôâöTë�æäß�ãòýA% ëòý��
ßËàTà�ê��éßTë�æéêéö�>ïÂêòýéæéêTåøæ�/äê$ç�æéêéë���>�]éçòæéë�æéêpí¯RLà�ã�åäê��éêòýäê�åäëéö�Wéù�'éùäßTöòæéê�åèæ�/äë�æï¾÷�ëòý�/äëòý��éö�ê¾ýäãòý$]��3�Të�æéë��äëéö�ôäêäç,�âßòæ�/âß�ýþæ�/äê¾üäßòåâç�æ3Wäù�'�Téêòýøýéôòàäõäê�å�çï¾ßéçLõäêéö�ã��!%?7�ýäã��Tý ëäç5Wäù�'�2�/äë�ýTýäêéö
í³'�/âê,�äãé÷�ã��TêTå ç@>âç�æäêËà ëäçTçËôäåéêäçï æ�/âßéçÂåäê�gòôâßòåäêËà�êòýéæ õ�>øë����éßòý��þë,�éêéö�ë�>þã�ü�Wéù�'�Téêòý<�äç æéãÂæ�/äê¾üTåéã�ýéæïÂã�üøëòý�>3�Të�æäëpíx'�/äêþç@>�ç�æéêËàèæ�/âêòýB�TãTêäç¾ëòýþß�ý��äê�åâçòêB�éêéö�ë�>øæéã,�éê�æï åäß��
ã�ü
æ�/äê;� Wéù�'�Téêòý + �1]����D�âçLæ�/
ë�æ¾áéåäêé÷�ê��Tê
æ�/äê
ëé÷òæ�ôäëäö��Të�æéëpíïïTï +÷Tö�ëâçTç,Wéù�'éùäßTöòæéê�åèê�ÿTæéêòý��äç
ùéßTö�æéê�å� +�+ æ�/äê
åéë�æäê õ�>,��/�ßT÷@/þæéã��Tê�æäê�åäß�ã�åäë�æéê.%ÂëäçTçËôäåäß�ý�� çòæéëòõâßTöéßòæ�>üäöTãTë�æB�Tê�æäê�åpñ+�+ ç�ß�ýâ÷�êþæ�/äê áéåéê��äßTãòô�çþ÷TãËàäáâö�êTÿ3�éëéö�ôäêþßäç­àäô�öòæäß�áâöéß�ê�� õ�>+�+ æ�/äê3�Tê�æäê�åøêTëé÷@/+�+ æäßÁà�ê.%�õ�>Âæ�/äê¾æäßÁà�ê¾æ�/äêøö�ëâç�æ
æäßÁà�ê çòë�àäáâö�êþßéçD�äß�ý��Tã��éê�� ãòôéæþßòæ8j ç+�+ ê�üTüéêé÷�æB�äßTöTöi/äë��éê¾õäêTêòýÂàäô�öòæäß�áâöéß�ê��øõ�>��TêTæéê�å3Wéù�'�Téêòý æäßËà�êäç4%+�+ /äêòýâ÷�êèßòæ ýâêTê��äçÂæéã õäêLàäôâö�æäß�áâöTßTê��øõ�>��Tê�æäê�å$ð�Wéù�'�Téêòý õäê�üéãTåéê+�+ õäêéß�ý�� çËôTõéæTåäëé÷òæéê��üäöTãTë�æB�Tê�æäê�å�ýîñ+�+ üâö�ãTë�æøã!
 �îñß�ýäæ�Wäù�'�TéêòýóñüäöTãTë�æøåéëòý��éê
ñáéåâß��éë�æéêøõäãTãéö�êéëòýþüäßòåâçòæB0 æTåTôäê
ñáéåâß��éë�æéêþüäö�ãTë�æ¾áéåäê��Tû!%Ãáäåéê��âúìñáéåâß��éë�æéêþüäö�ãTë�æ¾ýäêTÿTæTû!%Ãýâê�ÿTæâúìñáéåâß��éë�æéêþüäö�ãTë�æ��Tû8%c��úìñ +�+ åéêòáäåéêäçòêòýäæâç3�4ð$�
]�7��
áTôéõâöTßT÷��éãäß����éã�å�7!��� �üâö�ãTë�æ¾ýäê�ÿéæ�ßéëéö30;� üäöTãTë�æ��øßòýTáTôéæîí áäêTê�7éùäö�ãTë�æA� Wäù�'�Téê�ý4��ñüâö�ãTë�æþ÷�ôéåéåéêòýéæ<0;� üäöTãTë�æ��øßòýTáTôéæîí áäãòáäùéöTãTë�æ!�@�ìñ
áäåéê��Tû30 áéåéê��Tû ï,�Tê�æäê�åB:6� ýäê�ÿTæ�ßäëéöB]6�#�Tê�æéêTå�ý ï¾÷�ôéåTåéê�ýéæ����ìñáäåéê��âú,0 áéåéê��âú
ï,�Tê�æäê�åpñýâê�ÿTæTû30 áéåéê��Tû ïi�TûB]�áäåéê��âú
ïi�âúìñýâê�ÿTæâú,0 áéåéê��Tû ïi�âú,:Váäåéê��âú
ïi�Tûpñáäåéê��Tû30 ýäê�ÿTæTûîñÃáéåéê���úi0 ýäê�ÿéæâúìñ
ã�ôéæ�áTôéæóí áTô�ç�/âùéö�ãTëéæ!� áéåâê��Tû4�ìñã�ôéæ�áTôéæóí áTô�ç�/âùéö�ãTëéæ!� áéåâê��âú��ìñ�

áTôéõâöTßT÷��éãäß��øß�ýâßòæ!�Áß�ýéæ<Wäù�'�Téêòý��Tæ�/8%Lüäö�ãTë�æBSòåäëòý��éê�� �æ�/âßéç�í Wäù�'�Téêòý;0iWäù�'�Téêòý��Tæ�/îñæ�/âßéç�í åäëòý��éê10�Sòåäëòý��éê
ñæ�/âßéç�í �éê�æéê�å60,�pí#Y�Y�Y�Y�Y�Y�üpñæ�/âßéç�í �éê�æéê�å�ý;0���ñ�éû�0;� üäö�ãéë�æ��@=éëTæ�/óíð÷�ã�ç4�
STåéë�ý��âê���ñ��úD0;� üäö�ãéë�æ���]�=äë�æ�/óí çéß�ý8��Sòåäëòý��éê���ñáäåéê��Tû30��
ñ�áéåéê��âú�0��
ñ
+�+ ýäêTê��
æäãLáäêéê�73Wéù�'�Täêòý ë�/äêTë��øã�ü
÷òôéåTåéêòýäæ ãòýäêßòýTáTôéæ30 ýäê��32�/äëòýéýäêéö&�ðùäö�ãTë�æîí#'�(�)�*8%3�4%cWéù�'�Téê�ý��Tæ�/�:����ìñã�ôéæ�áTôéæB0 ýäê��32�/âëòýTýäêéö.�ðùéö�ãTëTæîí '�(�)�*!%����ìñ�

áTôéõâöTßT÷�Wéù�'éùéßTöòæäê�å!� ß�ýäæ6Wäù�'�TéêòýA%Ãüäö�ãTë�æøåäëòý��éê�� �ç�ôTáäê�å!�#Wéù�'�Téê�ý8%Låäëòý��éê���ñ

��
÷éö�ëäçTçÂùéßTö�æéê�å�Oéë�ý�7èê�ÿéæéêòý��äçB��áâöTßòæ�`�ãéß�ý �áéôTõâöTßT÷3�éãéß��øß�ýâß�æ!� üäß�ýâëéö ß�ýäæø÷�/äëòýTýäêäöéç�� �çòê�æ���á�öTßòæTæéêTå!� W�a�)�T�ú�2�R�'�*A�����ìñ

üéã�å!� ßòýéæB7�0��pñc739�0ø÷@/äë�ýTýäêéöéç + �
ñ57�:�:�� �+�+ æ�/�ßéçÂüäßTöòæäê�åèßéçLüéã�å
æ�/äê�7Tæ�/
åäëòý��éêüäß�ýäëäö¾üäö�ãTë�æøåäëòý��éê�0;� üäö�ãTëTæ���b�¾ï,�pí
� X ��_�Y���C�_���_���Y��Tü~ïD7$� + ÷@/äë�ýTýäêéöéç�ñë����.� ýäê��BWéù�'éùéßTöòæäê�å!� ÷@/âëòýTýâêäöäç4% åéë�ý��äê����
ñ�
+�+ çòêòý��
åéêTëéö
ëòý��
ßËà�ë��äß�ýâë�å�>øáäëTåTæâçÂæéã��äê�æ�/äê�åçòê�æ�`�ãäß�ýäê�å!�ðû�U@a�-�W�S�û�U�Oâú@-A�#�����
ñ�

ùäßTöòæéê�å�Oéëòý�7!�Áß�ýéæ~÷@/äëòýéýäêéöéç�� �çËôTáäê�å8� ÷@/äëòýéýäêéöéç��ìñ�
�
÷éö�ëäçTçiWéù�'�2�/äëòýTýâêéöþê�ÿéæéêòý��äçøùéßTöòæéêTå� +�+ æ�/äê
åéëTæéêÂõ�>���/âßT÷@/þæäã,�TêTæéê�åäß�ãTåéë�æéê.%ÂëäçTç�ôéåäß�ý�� ç�æéëòõâßéöTßòæ�>üâö�ãTë�æB�TêTæéê�åpñ+�+ ç�ß�ýâ÷Têøæ�/äêÂáéåéê��äß�ãòô�çþ÷�ãËàäáâöTê�ÿB�éëéöòôäêþßéçÃàäôâöòæäßòáâöTß�ê��þõ�>+�+ æ�/äê��Tê�æéê�åøêTëä÷@/þæäßÁà�ê!%wõ�>¾æ�/äê¾æäßÁà�ê¾æ�/äêøö�ëâç�æ
æäßÁà�ê çòë�àäáâö�ê+�+ ßäç5�äßòý��Tã��éê��þãòôéæþßòæ8jÁç êTüTüéêé÷òæ<�äßTöTöi/äë��äê õâêTêòý¾àäôâö�æäß�áâöTßTê��+�+ õ�>��TêTæéê�å3Wéù�'�TéêòýþæäßÁàìêäç4%b/äêòý�÷�êþßòæ¾ýäêTê��âçLæäã õâê�àäô�öòæäß�áâöéß�ê��+�+ õ�>��TêTæéê�å$ð�Wäù�'�Téêòý õäê�üäã�åéê¾õäêéßòý��èçËôTõéæéåéëé÷òæéê��üâö�ãTë�æB�TêTæéê�å�ýîñßòýéæ�Wéù�'�Téê�ýîñüâö�ãTë�æøåéë�ý��éê
ñáäåäß��éë�æäê
õäãTãéöTêTëòý üäß�åâç�æB0Læéå�ôäê
ñáäåäß��éë�æäêøüäö�ãTëTæ
áéåéê��Tû8%­áéåéê��âú�ñáäåäß��éë�æäêøüäö�ãTëTæ
ýäê�ÿTæTû8%­ýäê�ÿTæâú�ñáäåäß��éë�æäêøüäö�ãTëTæ3�Tû!%b�âúìñ +�+ åäêòáéåéêäç�êòýéæâçB�$ð$�
]�7��
áéôTõâöTßT÷3�éãéß����éã�å�7!��� �ßòü�� üäßòåâçòæ�� �üäßòåâçòæB0 üéëäöéçòê
ñ+�+ ýäãTæéê!eÃæ�/�ßéçi��0,�$ð�7!%�ýäãTæ��4ð$�
]�7��üäö�ãTëTæ3��7Tû!%b��7âú�ñ��7Tû30;� üäö�ãTëTæ��@=éë�æ�/óíð÷�ãäç.� åäë�ý��éê$�ìñ��7âú,0;� üäö�ãTëTæ��@=éë�æ�/óí ç�ß�ýF� åäë�ý��éê$�ìñüäö�ãTëTæ3��7äßòû!%?��7äßéúìñ +�+ æ�/âßéç¾åéê�áéåéêäçòê�ýéæâç��4ð$� 7äïTß��üäö�ãTëTæ
ý���7äßòû8%­ý���7äßéú�ñ��7äßòû303��üpñb��7äßäúi0���üpñ

üéã�å�� ß�ýäæøß�0��
ñVßi9iWéù�'�TéêòýîñLß�:�:�� �üäö�ãéë�æ
ýäê�ÿTæ�ßéëéö�0;� üäö�ãTëTæ��øß�ýTáéôéæîí áäêéê�7éùéö�ãéëTæ!� ß��ìñ
áéåéê��TûB06� áéåéê��TûB:,��7äß�ûøïLýäê�ÿéæ�ßéëéö��þïi�TêTæéê�åpñáéåéê��âú�06� áéåéê��âú�:,��7äßäúÂïLýäê�ÿéæ�ßéëéö��þïi�TêTæéê�åpñ
ý���7âßòûB0i��7äßòûþïD��7TûB]D��7âßéú¾ïD��7�úìñý���7âßéú�0i��7äßòûþïD��7âú,:i��7âßéú¾ïD��7éûpñ��7äß�û�0 ý���7âßòûpñ��7äßäúi0 ý���7âßéúìñ�Tê�æäê�å�ýèï�0��Tê�æäê�åpñ��

üäö�ãTë�æ
ýâê�ÿTæ�ßéëäö306�ðüäö�ãTë�æ$�
ß�ýTáTôéæóí áäêTê�7äùéö�ãTëéæ!�#Wéù�'�Täê�ý4�ìñüäö�ãTë�æ ÷òôéåTåéêòýäæ<06�ðüäö�ãTë�æ$�
ß�ýTáTôéæóí áäãòáäùäö�ãTë�æA����ñ
áéåéê��TûB0 áéåéê��Tû ïi�éê�æéê�å3:;� ýäê�ÿTæ�ßéëéö<]1�#�Tê�æäê�å�ý ï¾÷�ôéåTåäêòýéæ�����ñáéåéê��âú�0 áéåéê��âú
ïi�éê�æéê�åpñ +�+ :;� ýäê�ÿTæ�ßéëéöB]6�#�Tê�æäê�å�ý ïÂ÷�ôéåTåéê�ýéæ����ìñ
ýäê�ÿTæTûB0 áéåéê��Tû ïD�éû�]Láéåéê���ú
ïD�âú�ñýäê�ÿTæâú�0 áéåéê��Tû ïD��úD: áéåéê���ú
ïD�Tûîñáéåéê��TûB0 ýäê�ÿéæTûpñ­áéåéê��âú�0Lýâê�ÿTæâúìñ
ãòôéæ�áTôäæîí áTô�ç@/äùéö�ãäë�æ8� áâåéê��äû���ñãòôéæ�áTôäæîí áTô�ç@/äùéö�ãäë�æ8� áâåéê��ìú���ñ��>âç�æéê�à�í ãòôéæóí áéåäß�ýéæâö�ýF��"Ëåâëòý��éêAe3"5:Âåéëòý��äê�:B"VåéêTëéö.eD"D:áéåäê��TûB:B"LßÁàìë��8e5"5: áéåéê��âú��ìñ�

áéôTõâöTßT÷3�éãéß��øß�ýâß�æ!� ß�ýéæ<Wéù�'�Téê�ý��Tæ�/8%Lüäö�ãTëTæ<Sòåéëòý��äê�� �æ�/âßéç�í Wéù�'�Téê�ý;0,Wéù�'�Täêòý��Tæ�/óñæ�/âßéç�í åéëòý��éê10�S�åéëòý��éêpñæ�/âßéç�í#�Tê�æéê�å60,�îí Y�Y�Y�Y�Y�Y�üpñæ�/âßéç�í#�Tê�æéê�åTý;03�ìñ�Tû306� üâö�ãTë�æ���=éë�æ�/óí ÷�ãäç4��Sòåäëòý��éê���ñ�âú,06� üâö�ãTë�æ���]�=éë�æ�/+í ç�ß�ýF�
S�åéëTý��äê���ñáéåéê��TûB0��
ñwáéåéê���ú�0,�
ñ
+�+ ýäêTê��
æéãÂáäêTê�7�Wéù�'�Téêòý ë�/äêéë��øã�üþ÷�ôéåTåäêòýéæþãòýäê

=ÛÝ�¢



ßòýTáTôéæ30 ýäê��32�/äëòýéýäêéö&�ðùäö�ãTë�æîí#'�(�)�*8%3�4%cWéù�'�Téê�ý��Tæ�/�:����ìñã�ôéæ�áTôéæB0 ýäê��32�/âëòýTýäêéö.�ðùéö�ãTëTæîí '�(�)�*!%����ìñ�
áTôéõâöTßT÷�Wéù�'�2�/äëòýéýäêéö&� ßòýéæ;Wéù�'�Téê�ý8%�üäö�ãéë�æøåéëòý��äê�� �ç�ôTáäê�å!�#Wéù�'�Téê�ý8%Låäëòý��éê���ñ�� ÷Tö�ëâçTç,'Tåéëòýìç�üéã�å�à$Oéëòý�7 ê�ÿTæéê�ý��äç3��á�öTßòæ�`�ãäß�ý �áTôéõâöTßT÷��éãäß��øß�ýâßòæ!�ðüäß�ýäëéö ß�ýéæø÷@/äë�ýTýäêéöéç&%Vüäß�ýâëéöøß�ýéæ��äß�ý��Tã���� �ç�ê�æ���áâöéßòæTæéê�å8� W�a�)�Tâú�2�R�'�*!�@����ñ
üäã�å!� ß�ýäæ37�0��
ñ?739Â÷�/äëòýTýäêäöéçìñw7�:�:�� �+�+ æ�/âßäçÂüäßTöòæéêTå ßéçVüäã�å
æ�/äê�7Tæ�/øåéëòý��éêüäß�ýäëéöÂüäöTãTë�æøåéëòý��éê30� üäö�ãTëTæ��4�#� ïi�pí�� X ��_�Y���C�_���_���Y��Tü~ïi7�� + ÷�/äëòýTýäêäöéçìñë����.� ýâê��3Wéù�'�2�/äëòýTýäêäö&� �äß�ý$�Tã��G% åäëòý��éê����ìñ�
+�+ çòêòý��
åäêTëéö¾ëòý��øßÁà�ë��äß�ýäë�å�>þáäë�åéæâçÂæéã��éêTæ�/äê�åç�ê�æ�`�ãéßòýäê�å!� û�U@a�-�W$Sòû�U�Oìú@-!�������ìñ�

'Tåäëòý�ç�üéãTå�à�Oéëòý�7!� ßòýäæÉ÷�/äëòýTýäêäöéç4% ßòýéæ��äß�ý��Tã���� �ç�ôTáäê�å!�Á÷@/äëòýTýâêéöéç4%
�äßòý��äã����
ñ�
�
÷Tö�ëâçTç���ôòàâûäêTëéöéç
êTÿTæéêòý��âç3��áâöTß�æ�`�ãéß�ý �áTôéõâöTßT÷3��ô�àâûéêTëéöäç4� ß�ýéæ6Wéù�'�S�T�*�-�Q�'�y�� �ç�ôTáäê�å!�#Wéù�'�S�T�*�-�Q�'�y���ñ�áTôéõâöTßT÷��éãäß��øß�ýâßòæ!�ðüäß�ýäëéö ß�ýéæ�Wéù�'�S�T�*�-�Q�'�y�� �ç�ê�æ���áâöéßòæTæéê�å8� û�U@a�-�W�Sòû$U�Oâú�-!�����
ñë����.� ýäê��<��ôòàâûéêéëéöéç�ûéêéëéö�yéëTý��äö�êéå!�#Wäù�'�S�T�*�-�Q�'�y����ìñë����.� ýäê��þùéö�ãTë�æ�ßéãéß��.�����ìñç�ê�æ�`�ãéßòýäê�å!�  �*âú�Q�y�'�*�W�STû�U@a�-�W�Sòû$U�O�ú�-8���.%#������ñ��
÷Tö�ëâçTç���ôòàâûäêTëéöéç�ûäêTëéö�yéë�ý��éöéê�åÉê�ÿTæéêòý��äç�)äß�áâêéöTß�ýäê �áTôéõâöTßT÷3��ô�àâûéêTëéöäç�ûéêTëéö�yéë�ý��âö�ê�åA� ßòýéæ;Wéù�'�S�T�*�-�Q�'�y�� �ç�ôTáäê�å!�#Wéù�'�S�T�*�-�Q�'�y���ñ�áTôéõâöTßT÷��éãäß��øß�ýâßòæ!�ðüäß�ýäëéö ß�ýéæ�Wéù�'�S�T�*�-�Q�'�y�� �ë����.� ýäê��<��áâöTßòæ�`�ãéß�ý8��� �áTôTõâöTßé÷��éãéß��øß�ý�ßòæ!��� �çòê�æ��òáâöTßòæTæäê�å�  �*�ú�Q�y�'�*�W�Sòû�U@a�-�W�STû�U�O�ú�-���4% Wéù�'�S�T�*�-�Q�'�y;],�.%w�����ìñë����.� ýäê�� ú��éêòýéæäßòæ�>!�ðùéö�ãéë�æîí '�(�)�*4����ñë����.� ýäê��BWéã�ôTõâö�ê�å8�����ìñ+�+ ë����.� ýäê��<2Tã�ý�ç�æ�=�ô�öòæäß�áâöéß�ê�å8�
�îí ��ü4����ñë����.� ýäê�� ú��éêòýéæäßòæ�>!�ðùéö�ãéë�æîí '�(�)�*4����ñçòê�æ�`Tãéß�ýäê�å�  �*�ú�Q�y�'�*�W�Sòû�U@a�-�W�STû�U�O�ú�-���4%ÛWäù�'�S�T�*�-�Q�'�y�]D�.%5�����ìñ�� �ìñß�ü;� Wäù�'�S�T�*�-�Q�'�y;k,��m 0���� �ë����.� ýâê��3)éë����éê�å!� Wéù�'�S�T�*�-�Q�'�y8%
�.%@������ñ�ë����.� ýäê��<��áâöTßòæ�`�ãéß�ý8��� �áTôTõâöTßé÷��éãéß��øß�ý�ßòæ!��� �çòê�æ��òáâöTßòæTæäê�å!� û�U�a�-�W�S�û�U�Oâú@-8�����ìñë����.� ýäê��BR����Tê�å!���#Wéù�'�S�T�*�-�Q�'�y;:3��� + �����ìñë����.� ýäê��BR����Tê�å!���#Wéù�'�S�T�*�-�Q�'�y;:3��� + �����ìñçòê�æ�`Tãéß�ýäê�å8� û�U@a�-�W�S�û�U�Oâú�-!������ñ�� �ìñë����.� ýäê��<��ôTõéæTåäëé÷òæéã�å8�����ìñë����.� ýäê��B2Tãòý�ç�æ�=�ôâöòæäßòáâöTß�êéå��� üäö�ãéë�æ��4���òü + ��� Wéù�'�S�T�*�-�Q�'�y;]����Âïi���������ìñ��
+ ïTï + ÷TöTëäçTç���ôòà�ûéêTëéöéç��þê�ÿTæéê�ý��äç
ùéßéöòæéê�å �ßòýéæþö�êòý��Tæ�/îñáéôTõâöTßT÷3�òôòàâûéêTëäöéç��.� ßòýéæ öTêòý��Tæ�/4� �çËôTáäê�å8� ö�êòý��éæ�/$�ìñ�

áéôTõâöTßT÷��äãéß��øß�ýâßòæ8� ß�ýéæèöTêòý$� �æ�/âßéç�í ö�êòý��Tæ�/60
ö�êòýîñß�ýTáTôéæ30 ýäê��32�/äë�ýTýäêéö&� ùéö�ãTë�æóí '�(�)�*!%ª�
ïÂöTêòý$�ìñãòôéæ�áTôäæB0Lýäê���2�/äëòýTýäêäö&�ðùéö�ãéë�æîí '�(�)�*8%3����ñ�
áéôTõâöTßT÷��äãéß����éã�å�78��� �

üäö�ãTëTæèçËôòà10,�pñß�ýéæþß�0��pñüäö�ãTëTæøüäßòåâç�æB0
ß�ýTáéôéæîí áäã�áäùéö�ãTëTæ!���ìñ
ß�ýéáTôéæîí áâãòáäùéö�ãéë�æ!����ñ
üéã�å!�Áß�0��ìñLß�9¾ö�êòý��Tæ�/1]��ìñ�ß�:�:�� �ßòü�� ß�k,��0�0����çËô�à<:�0¾ß�ýéáTôéæîí áâãòáäùéö�ãéë�æ8����ñêéöéç�ê çËô�à1]�0¾ß�ýéáTôéæîí áâãòáäùéö�ãéë�æ8����ñß�ýTáéôéæîí áäã�áäùéö�ãTëTæ!���ìñ� çËôòà1:�0øçËôòà+ñ +�+ �TãòôTõ�ö�êøæ�/äêøß�ýäæéê�å�ýäëäöøãòýäêäççËôòà1:�0Âüäßòåâçòæpñßòü�� ß�k,��0�0����çËôòà1:�0
ß�ýTáéôéæîí áäã�áäùéö�ãTëTæ8���
ñêéöéçòê çËôòà6]�0
ß�ýTáéôéæîí áäã�áäùéö�ãTëTæ8���
ñß�ýTáTôäæîí áäãòáâùéö�ãTë�æA���ìñçËôòà + 0;��� ö�ê�ý��Tæ�/6]����¾ï,���ìñãòôéæ�áéôéæîí áTôìç�/äùéö�ãäë�æ!��çËô�à&�
ñ�

�
÷éö�ëäçTçi=éë��Týâßòæ�ô��éê��òæ�ôéüéü êTÿTæéêòý��âç�)äß�áäêäöTß�ýäê ßËàäáâö�êËàìêòýéæâçB2Tãòý�ç�æäëòýéæâç �áéôTõâöTßT÷3�éãéß��øß�ýâß�æ!� üäß�ýâëéö ß�ýäæ�Wäù�'�TéêòýA%üâß�ýäëéöøß�ýäæÂýâê���TéêòýA%�üäß�ýäëäö üâö�ãTë�æèçËáâêTê���� �ßòü�� Wéù�'�Täêòý�m 0Âýäê���Täêòý$� �ë����.� ýäê��1��á�öTßòæ�`�ãäß�ý8��� �áTôéõâöTßT÷��éãäß��øß�ýâßòæ!��� �ç�ê�æ���áâöéßòæTæéê�å8� W�a�)�Tâú�2�R�'�*!�@����ñë����.� ýäê��þùäú�û��ÁàìãTã�æ�/âßòý��éùéßäöòæäê�åA� Wäù�'�Téêòý&����ñë����.� ýäê��èú��Têòýéæâßòæ�>!�ðùäö�ãTë�æ+í '�(�)�*�����ñç�ê�æ�`�ãéßòýäê�å!� û�U@a�-�W$Sòû�U�O�ú�-!�@����ñ�� �ìñë����.� ýäê��BWéêä÷�ãòý��éãäö��éê.�����ìñë����.� ýäê��1��á�öTßòæ�`�ãäß�ý8��� �áTôéõâöTßT÷��éãäß��øß�ýâßòæ!��� �ç�ê�æ���áâöéßòæTæéê�å8� û�U@a�-�W�Sòû�U�Oâú�-!�����
ñë����.� ýäê��3W�ôTáâöTßé÷�ë�æéã�å�#Wéù�'�S�T�*�-�Q�'�y�Sòû�*�W�a�2�*�W!%-�*� �S�T�*�-�Q�'�y�Sòû�*�W�a�2�*�W����ìñë����.� ýäê��øûéêËà�ëòáéáäê�å�#Wéù�'�S�T�*�-�Q�'�y�Sòû�*�W�a�2�*�W!%-�*� �S�T�*�-�Q�'�y�Sòû�*�W�a�2�*�W����ìñç�ê�æ�`�ãéßòýäê�å!� û�U@a�-�W$Sòû�U�O�ú�-!�@����ñ�� �ìñë����.� ýäê��B=�ô�öòæäß�áâöéß�ê�å!�����ìñ� ßòü��ÁçËáäêTê���m 0��
í ��� �ë����.� ýäê��1��á�öTßòæ�`�ãäß�ý8��� �áTôéõâöTßT÷��éãäß��øß�ýâßòæ!��� �ç�ê�æ���áâöéßòæTæéê�å8� û�U@a�-�W�Sòû�U�Oâú�-!�����
ñüäã�å!� ß�ýäæ ß�0��
ñVß�9DWäù�'�TéêòýóñVß�:�:�� �ë����.� ýäê��þûéêËà�ë�áTáäê�å� ý�S�T�*�-�Q�'�y!%2à4S�T�*�-�Q�'�y����ìñ� ç�ê�æ�`�ãéßòýäê�å!� û�U@a�-�W$Sòû�U�O�ú�-!�@����ñ�� �ìñ� êéöäçòê �ë����.� ýäê�� ú��éêòýéæäßòæ�>!�ðùéö�ãéë�æîí '�(�)�*4����ñ��
=äë���ýâßòæTô��Tê��òæTôéüTü8�ðüâß�ý�ëéö ß�ýéæ�Wéù�'�Täêòý8%�üäßòýäëéö
ß�ýéæ¾ýäê���Téêòý8%üäß�ýäëäö¾üäö�ãTë�æèç�áäêTê���� �çËôTáäê�å8� Wéù�'�Täêòý8% ýäê���Täêòý8%LçËáäêéê����ìñ��

÷éö�ëäçTçi=�ôâö�æäß�áâöTßTê�åèê�ÿéæéêòý��äçøùéßTöòæéêTå �áéôTõâöTßT÷3�éãéß��øß�ýâß�æ!��� �ß�ýTáTôéæB0 ýäê��32�/âëòýTýäêéö.�ðùéö�ãTëTæîí '�(�)�*!%����ìñãòôéæ�áTôäæB0Lýäê���2�/äëòýTýäêäö&�ðùéö�ãéë�æîí '�(�)�*A%����ìñ�
áéôTõâöTßT÷3�éãéß����éã�å�7!��� �ãòôéæ�áTôäæîí áTô�ç@/äùéö�ãäë�æ8� ß�ýTáTôâæîí áäãTáäùäöTãéë�æA��� ïÂß�ýéáTôéæîí áâãòáäùéö�ãéë�æ!������ñ��

÷éö�ëäçTç,2Tãòýìç�æ�=�ôâö�æäß�áâöTßTêTåÉê�ÿTæéê�ý��äç¾ùéßTö�æéê�å �üâö�ãTë�æ ÷�ñõâãTãéö�êTë�ý üäßòåâçòæB0 æTåTôäê
ñ
áéôTõâöTßT÷3�éãéß��øß�ýâß�æ!� üäö�ãéë�æ
àäô�öòæ�� �æ�/âßéç�í ÷�0�àäô�öòæpñß�ýTáTôéæB0 ýäê��32�/âëòýTýäêéö.�ðùéö�ãTëTæîí '�(�)�*!%3���ìñãòôéæ�áTôäæB0Lýäê���2�/äëòýTýäêäö&�ðùéö�ãéë�æîí '�(�)�*A%����ìñ

=ÛÝ�=



�
áTôéõâöTßT÷��éãäß����éã�å�7!��� �ã�ôéæ�áTôéæóí áTô�ç�/âùéö�ãTëéæ!�Áß�ýäáTôéæ+í áâãòá�ùéöTãéëTæ!�@� ï¾÷��ìñ�
2Tã�ý�ç�æ�=�ô�öòæäß�áâöéß�ê�å8�ðüâö�ãäë�æ~÷�� �ç�ôTáäê�å!�Á÷��ìñ��

÷Tö�ëâçTç,Rä÷T÷�ô�àäôâö�ë�æäã�åèê�ÿéæéêòý��äçøùéßTöòæéêTå �üäöTãTë�æ3�éëéö,0��
ñáTôéõâöTßT÷�Rä÷é÷�ôòàäôâöTë�æéã�å!��� ���áTôéõâöTßT÷��éãäß��øß�ýâßòæ!��� �ßòýTáTôéæ30 ýäê��32�/äëòýéýäêéö&�ðùäö�ãTë�æîí#'�(�)�*8%3���ìñã�ôéæ�áTôéæB0 ýäê��32�/âëòýTýäêéö.�ðùéö�ãTëTæîí '�(�)�*!%3���ìñ�
áTôéõâöTßT÷��éãäß����éã�å�7!��� ��äëéö�:�0¾ßòýTáTôéæîí áäãòáäùéöTãTë�æ!�@�ìñã�ôéæ�áTôéæóí áTô�ç�/âùéö�ãTëéæ!�#�éëâö��ìñ��

÷Tö�ëâçTç,WéãòôTõ�ö�ê�åþê�ÿTæäêòý��äç
ùäßTöòæéê�å �áTôéõâöTßT÷�Wéã�ôTõâö�ê�å8��� ���áTôéõâöTßT÷��éãäß��øß�ýâßòæ!��� �ßòýTáTôéæ30 ýäê��32�/äëòýéýäêéö&�ðùäö�ãTë�æîí#'�(�)�*8%3���ìñã�ôéæ�áTôéæB0 ýäê��32�/âëòýTýäêéö.�ðùéö�ãTëTæîí '�(�)�*!%3���ìñ�
áTôéõâöTßT÷��éãäß����éã�å�7!��� �+�+ >éãòôþë�åéê��äß�æ�/âß�ý æ�/äêi�äã�å�7øü�ôTý�÷òæäß�ãòý ã�ü��éãòôTõâö�êTåã�ôéæ�áTôéæóí áTô�ç�/âùéö�ãTëéæ!�Áß�ýäáTôéæ+í áâêTê�7éùäöTãéë�æA�#���1:¾ßòýTáTôéæîí áäêTê�7éùäö�ãTëTæ8�
�����ìñßòýTáTôéæîí áäãòáäùéöTãTë�æ!�@�ìñ��

÷Tö�ëâçTç���ôòàTàìë�æäß�ãòý ê�ÿTæéêòý��äç�)äß�áâêéöTß�ýäê �áTôéõâöTßT÷3��ô�àTà�ë�æäßTãòý8� ß�ýäæÉöTêòý��Tæ�/4� � çËôTáäêTå!� ö�êòý��Tæ�/$�
ñ �áTôéõâöTßT÷��éãäß��øß�ýâßòæ!�ðüäß�ýäëéö ß�ýéæøö�êòý��Tæ�/$� �ß�ü;� öTêòý��Tæ�/60�0���� �ë����.� ýâê��èú��Têòýäæäßòæ�>!� ùéö�ãTë�æ+í '�(�)�*����ìñ� êéöéç�ê �ë����.� ýâê��<��áâöTß�æ�`�ãéß�ýA��� �áTôTõâöéßT÷��éãéß��
ßòýâßòæ!��� �çòê�æ���áâöTßòæéæéê�å!� û�U�a�-�W�Sòû�U�O�ú@-A�����ìñë����!� ýäê��1�òôòàTà�ë�æâß�ãòý8���Áö�êòý��äæ�/�:���� + �����ìñë����!� ýäê��1�òôòàTà�ë�æâß�ãòý8� öTêòý��Tæ�/ + �����ìñçòê�æ�`�ãéß�ýäêTå!� û�U@a�-�W�STû�U�O�ú�-8�����ìñ�� �ìñë����.� ýâê��3R����TêTå!�#������ñ��
�
÷Tö�ëâçTç,R����TêTåþê�ÿTæéêòý��äç¾ùéßTöòæäê�å �ß�ýäæ�-îñáTôéõâöTßT÷�R����Tê�å!� ßòýéæ ö�ê�ý��Tæ�/$� �ç�ôTáäê�å!�Áö�êòý��Tæ�/$�ìñ�áTôéõâöTßT÷��éãäß��øß�ýâßòæ!�ðüäß�ýäëéö ß�ýéæøö�êòý��Tæ�/$� �-�0
ö�êòý��Tæ�/îñßòýTáTôéæ30 ýäê��32�/äëòýéýäêéö&�ðùäö�ãTë�æîí#'�(�)�*8%
ö�êòý��éæ�/$�ìñã�ôéæ�áTôéæB0 ýäê��32�/âëòýTýäêéö.�ðùéö�ãTëTæîí '�(�)�*!%3���ìñ�áTôéõâöTßT÷��éãäß����éã�å�7!��� �üâö�ãTë�æ��éëéö�0��
ñüäã�å!� ß�ýäæ ß�0��
ñVß�9D-îñ­ß�:�:���éëéö,:�0øß�ýTáTôéæóí áäãòáäùäö�ãTë�æ!�@�ìñã�ôéæ�áTôéæóí áTô�ç�/âùéö�ãTëéæ!�#�éëâö��ìñ��
÷Tö�ëâçTç���ôTõéæéåéëé÷òæéãTåèê�ÿTæäêòý��äç
ùäßTöòæéê�å �áTôéõâöTßT÷��éãäß��øß�ýâßòæ!��� �ßòýTáTôéæ30 ýäê��32�/äëòýéýäêéö&�ðùäö�ãTë�æîí#'�(�)�*8%����ìñã�ôéæ�áTôéæB0 ýäê��32�/âëòýTýäêéö.�ðùéö�ãTëTæîí '�(�)�*!%3���ìñ�
áTôéõâöTßT÷��éãäß����éã�å�7!��� �ã�ôéæ�áTôéæóí áTô�ç�/âùéö�ãTëéæ!�Áß�ýäáTôéæ+í áâêTê�7éùäöTãéë�æA�#���6]ÂßòýTáTôéæîí áäêTê�7éùäö�ãTëTæ8�������ìñßòýTáTôéæîí áäãòáäùéöTãTë�æ!�@�ìñÁß�ýäáTôéæ+í áâãòá�ùéöTãéëTæ!�@�ìñ��

÷Tö�ëâçTç,)�/äëäç�ê�aTý��TåäëòáTáäê�åÉê�ÿéæéêòý��äç¾ùäßTöòæéê�å �üäöTãTë�æþêäç�æâßÁà�ë�æéê!%Ãáéåéê��âß�ãòô�çìñ

áéôTõâöTßT÷3�éãéß��øß�ýâß�æ!��� �ß�ýTáTôéæB0 ýäê��32�/âëòýTýäêéö.�ðùéö�ãTëTæîí '�(�)�*!%3���ìñãòôéæ�áTôäæB0Lýäê���2�/äëòýTýäêäö&�ðùéö�ãéë�æîí '�(�)�*A%����ìñáéåéê��äßTãòô�ç�0���üpñêäç�æäßÁàìë�æéêB0���üpñ�
áéôTõâöTßT÷3�éãéß����éã�å�7!��� �üäö�ãTë�æ
ôéý��Tåéëòáéáäê��<0
ß�ýTáéôéæîí áäã�áäùéö�ãTëTæ!���ìñôTý��Tåéë�áTáäê��1:�0Âêâç�æäßÁà�ëTæéê
ñüäö�ãTë�æB�éêéöòæéë30 ôTý��TåäëòáTáäê��1]Váéåäê��äß�ãòôìçìñ��/âßTö�ê��
�TêéöòæéëBd,�
ïD=éëTæ�/óí )âúþï1������ü + ��CTü���� �ôTý��TåäëòáTáäê��6]�0��¾ïi=éë�æ�/+í )âúìñ�TêéöòæäëB]�0,�
ïi=éë�æ�/óí )âúìñêäç�æäßËà�ë�æéê<]�0��
ï5=äë�æ�/óí )�úìñ���/âßTö�ê��
�TêéöòæéëB9�]��øï5=äë�æ�/óí )�úøï1������ü + ��C�ü���� �ôTý��TåäëòáTáäê��1:�0��¾ïi=éë�æ�/+í )âúìñ�Têéöòæäë3:�0,�
ïi=éë�æ�/óí )âúìñêäç�æäßËà�ë�æéêB:�0��
ï5=äë�æ�/óí )�úìñ�áéåéê��äßTãòô�ç�0 ôTý��TåäëòáTáäê��pñãòôéæ�áTôäæîí áTô�ç@/äùéö�ãäë�æ8� ôäý��Tåâëòáéáäê�����ñ�
)�/äëäçòê�aéý��Tåéëòáéáäê�å8��� �çËôTáäê�å8���ìñ��

+ ïTï +÷éö�ëäçTçÂùéßòå�ç�æ�Wäßòüéüéê�åéêòý�÷Tê ê�ÿTæéê�ý��äç¾ùéßTö�æéê�å �áäåäß��éë�æäêøüäö�ãTëTæ
áéåéê��pñ
áéôTõâöTßT÷þùéßòåâç�æ�WäßòüTüéêTåéêòýâ÷�ê8��� �çËôTáäê�å8���ìñ�
áéôTõâöTßT÷3�éãéß��øß�ýâß�æ!��� �ß�ýTáTôéæB0 ýäê��32�/âëòýTýäêéö.�ðùéö�ãTëTæîí '�(�)�*!%3�4%w���ìñãòôéæ�áTôäæB0Lýäê���2�/äëòýTýäêäö&�ðùéö�ãéë�æîí '�(�)�*A%����ìñáéåéê��B0,��üpñ�
áéôTõâöTßT÷3�éãéß����éã�å�7!��� �ãòôéæ�áTôäæîí áTô�ç@/äùéö�ãäë�æ8� ß�ýTáTôâæîí áäêäê�7äùäöTãTëéæ!�
���6]Láéåéê��$�ìñáéåéê��B0¾ß�ýTáTôéæóí áäãòáäùäö�ãTë�æA����ñ��

÷éö�ëäçTç
úËýTýâê�å�)�/äëâçòê��òæ�ôäüéüÉê�ÿTæéê�ý��äç,)äß�áâêéöTß�ýäê ßÁàäáâöTêËà�êòýéæ�ç32Tãòýìç�æéëòýéæ�ç �
áéôTõâöTßT÷3�éãéß��øß�ýâß�æ!� üäö�ãéë�æ ÷&%�üäö�ãéë�æèçËáäêTê���� �ë����.� ýâê��B)�/äëâçòê�aTý��éåéëòáTáäêTå!�����
ñë����.� ýâê�� ùéßòå�ç�æ�Wäßòüéüéê�åéêòý�÷�ê!�����ìñßòü�� ÷;m 0���í#��� �ë����.� ýäê��<2Tã�ý�ç�æ�=�ô�öòæäß�áâöéß�ê�å8�Á÷����
ñ� ßòü��ÁçËáäêTê���m 0��
í ��� �ë����.� ýäê��þûéê�à�ëòáTáäêTå!� ý�S�T�*�-�Q�'�y8%Và4S�T�*�-�Q�'�y����ìñ�ë����.� ýâê��BRä÷T÷òôòàäôâö�ëTæéã�å!�����ìñ�áéôTõâöTßT÷èúËýTýäê�å�)�/äëäçòê��òæ�ôéüTüA� üäöéãTëTæ~÷&%�üäö�ãTëTæèçËáäêTê���� �çËôTáäê�å8� ÷&% çËáâêTê����ìñ��

÷éö�ëäçTçi)�/äëâçòê��òæ�ôäüTüèê�ÿéæéêòý��äç�)äß�áäêéöéß�ýäê ßÁàâáâö�êËà�ê�ýéæâç32éãòý�ç�æéë�ýéæâç �
áéôTõâöTßT÷3�éãéß��øß�ýâß�æ!� üäß�ýâëéö ß�ýäæ�Wäù�'�TéêòýA%üâß�ýäëéöøß�ýäæÂýâê���TéêòýA%�üäß�ýäëäö üâö�ãTë�æ ÷&%üâß�ýäëéö¾üäöTãTë�æèçËáäêéê���� �
ßòü��ÁçËáäêTê���m 0��
í ��s�sÞ÷�m 0B��í ��� �ë����.� ýäê��1��á�öTßòæ�`�ãäß�ý8��� �áTôéõâöTßT÷��éãäß��øß�ýâßòæ!��� �ç�ê�æ���áâöéßòæTæéê�å8� û�U@a�-�W�Sòû�U�Oâú�-!�����
ñüäã�å!� ß�ýäæ ß�0��
ñVß�9DWäù�'�TéêòýóñVß�:�:�� �ë����.� ýäê�� úËýTýäêTå�)�/äëäç�ê��òæ�ôéüäü!�Á÷.%
ç�áäêTê������ìñ� ç�ê�æ�`�ãéßòýäê�å!� û�U@a�-�W$Sòû�U�O�ú�-!�@����ñ�� �ìñßòü�� ýäê���TäêòýEm 0�Wéù�'�Téêòý$� �ë����!� ýäê��BWTôTáâöTßT÷Të�æéã�å� Wäù�'�S�T�*�-�Q�'�y�S�û�*�W�a�2�*�WA%i-�*� �S�T�*�-�Q�'�y�S�û�*�W�a�2�*�W$����ñ�� êéöäçòê �ë����.� ýäê�� ú��éêòýéæäßòæ�>!�ðùéö�ãéë�æîí '�(�)�*4����ñ��

=ÛÝ(!



)�/âëäçòê��òæTôéüTü!� ßòýéæ;Wéù�'�Téê�ý8%Lß�ýéæÂýäê���Téêòý8%�üâö�ãTë�æ ÷&%�üäö�ãéë�æèçËáäêTê���� �ç�ôTáäê�å!�#Wéù�'�Téê�ý8%Výâê���TéêòýA%L÷&%�çËáäêTê����ìñ��
+ ïTï,TäßòýäêTë�åèúËýäæéê�å�áäãäö�ë�æéê�å;Pòô�çòæ¾æäë�7éêäçÂæ��äãýäêäß���/Tõäã�ôéåäß�ý��èáäãéßòýéæâç¾ëòý��ø÷òåäêTë�æéêäçï�9Tß�ýéæäê�å�á6]���dLáäãéß�ýéæ�çøöTß�ýäêéë�åäö�>øõâê�æ��éêTê�ý æ�/äêÂæ��éãøïTï +÷Tö�ëâçTç,Täß�ýäêéë�åâúËýéæäê�å�áäãéöTëTæéãéå êTÿTæéêòý��âç¾ùéßTöòæéêTå �ß�ýäæøßòýéæéê�å�áóñ
áTôéõâöTßT÷��éãäß��øß�ýâßòæ!�Áß�ýéæ ßòýéæéê�å�áâùTëé÷òæéãTå�� �æ�/âßéç�íðßòýéæéê�å�á;0¾ßòýéæéê�å�áâùTëé÷òæéãTåpñßòýTáTôéæ30 ýäê��32�/äëòýéýäêéö&�ðùäö�ãTë�æîí#'�(�)�*8%3�4%#����ñã�ôéæ�áTôéæB0 ýäê��32�/âëòýTýäêéö.�ðùéö�ãTëTæîí '�(�)�*!%
ß�ýéæäê�å�áäùTëä÷òæéã�å���ñ�
áTôéõâöTßT÷��éãäß����éã�å�7!��� �üâö�ãTë�æ¾õäëäç�ê30¾ß�ýéáTôéæîí áâãòáäùéö�ãéë�æ!����ñüâö�ãTë�æ3�éßòüéüB0¾ß�ýéáTôéæîí áâêTê�7éùéöTãTë�æ8�
���6]�õäëâçòê
ñüâß�ýäëéö
ß�ýéæ��éãéëéö�0¾ßòýéæéê�å�áóñ
ã�ôéæ�áTôéæóí áTô�ç�/âùéö�ãTëéæ!� õäë�çòê��
ñ+�+ ëéöòåéêéë���>øáTôìç�/äê��1�&%Ãçòã�Pòô�çòæ
áTô�ç�/þëòýäãTæ�/äê�å��Áß�ýéæéê�åTá1]����+�+ üäö�ãTëTæâçüäã�å!� ß�ýäæ ßi03�ìñ�ß,9i�éãTëäö�ñ�ß�:�:��ãòôéæ�áTôäæîí áTô�ç@/äùéö�ãTëéæ!� õ�ëäç�ê;:;��� üäö�ãéë�æ��øß + ßòýéæéê�å�á4�
ïi�éß�üTü��ìñ�

TäßòýäêTë�åâú�ýéæéê�å�áâãéö�ëTæäãTå!�Ëß�ýäæ~ß�ýéæäê�å�á$� �ç�ôTáäê�å!�Áß�ýéæéê�åTá$�ìñ��
+ ïTï,TäßòýäêTë�å3Wéêä÷TßÁà�ë�æäã�å1Pòôìç�æ¾áäëäçTçòêâç¾ãòýþãòýäêÂáäãéß�ýäæ
ë�ý��Âáäãòá�çÂæ�/âêLýäêTÿTæï,�Têé÷TßËà�ùTëé÷òæäã�å;]��ÂïTï +÷Tö�ëâçTç,Wéêé÷TßËà�ë�æéã�åèê�ÿTæéêòý��äç
ùéßTö�æéê�å �ß�ýäæ��éêé÷TßÁà+ñ
áTôéõâöTßT÷��éãäß��øß�ýâßòæ!�Áß�ýéæ1�éêé÷TßÁà�ùéëé÷òæéã�å$� �æ�/âßéç�í �éêé÷TßÁà�0,�Têä÷TßÁà�ùTëä÷òæéã�åpñßòýTáTôéæ30 ýäê��32�/äëòýéýäêéö&�ðùäö�ãTë�æîí#'�(�)�*8%��Têé÷TßËà�ùTëé÷òæäã�å��ìñã�ôéæ�áTôéæB0 ýäê��32�/âëòýTýäêéö.�ðùéö�ãTëTæîí '�(�)�*!%3���ìñ�
áTôéõâöTßT÷��éãäß����éã�å�7!��� �ã�ôéæ�áTôéæóí áTô�ç�/âùéö�ãTëéæ!�Áß�ýäáTôéæ+í áâãòá�ùéöTãéëTæ!�@���ìñ+�+ ëéöòåéêéë���>øáäã�áTáäê��1�&%Ãçòã�Pòô�çòæ
áäãòáþëòýäã�æ�/äê�å	� ß�ýäæéê�å�á6]����+�+ üäö�ãTëTæâçüäã�å!� ß�ýäæ3�éãTëéö�0��Têé÷TßËà1]��ìñb�éãTëäö�d,�
ñc�éãTëéö�]�]��ß�ýTáTôéæóí áäãòáäùäö�ãTë�æ!�@�ìñ�
Wéêä÷TßÁà�ë�æäã�å!� ß�ýäæ6�Têä÷TßÁà&� �ç�ôTáäê�å!�
�Têé÷TßÁà.�ìñ��

+ ïTïÂûéê�à�ëòáTáäêTåèßéç ë¾÷�ã�àäõâß�ýäëTæäß�ãòý~ß�ýéæéêTå�áäãéö�ëTæéã�å + �éêä÷Tß�à�ëTæéãéåîíï
ú�æ8j ç,�äãTëéö
ßéçLæéãï�à�ëòáþãòýäêþç�æéåéêTëËàèüTåäãËàÉç�ß�\TêÂý��ðãéö���Téêòý$�¾æäã
ç�ß�\Tê à	� ýäê���Téê�ý$��íïi'éã��TãÂæ�/âßéç4%Vß�æ
÷�ëäöT÷�ôâö�ëTæéêäç	
 ÷,0,�ä÷��!� àF% ý$���!% ß�ýäæéê�å�áäãäö�ë�æéêäçï¾öTß�ýäêéë�åäö�> õ�>Và + ÷&%Ãëòý��¾æ�/äê�ý3�éêé÷TßÁà�ëTæéêäç¾õ�> ý + ÷
íïTï +÷Tö�ëâçTçÂûéêËà�ë�áTáäê�å êTÿTæéêòý��âç�)äß�áäêäöTß�ýäê �
áTôéõâöTßT÷��éãäß��øß�ýâßòæ!�Áß�ýéæèãäö���TéêòýA%Vß�ýéæ¾ýäê���Täêòý$� �
ß�ü;� ýâê���Téêòý60�0Âãäö���Téêòý4� �ë����.� ýâê��èú��Têòýäæäßòæ�>!� ùéö�ãTë�æ+í '�(�)�*����ìñ� êéöéç�ê �ßòü;� ýäê���Téê�ýEm 03���ë����.� ýâê��BTäß�ýâêTë�åâúËýäæéê�å�áäãäöTë�æâã�å!� ýâê���Tâêòý4���
ñßòü;� ãéö���Téê�ýEm 03���ë����.� ýâê��BWéêé÷éßÁà�ë�æéãTå!�ðãéö���Täêòý&���ìñ��

ß�ýäæ��â÷��.� ß�ýäæþë.%�ß�ýéæ¾õ$� �åäê�æ�ôéå�ý�� õ�0�0����,{Âë;eÛ�ä÷��.� õ8%�ë,k õ$�ìñ�
ûéê�à�ëòáTáäêTå!� ß�ýéæ ãéö���Téêòý8%Lßòýéæ ýâê���Téêòý4� �ç�ôTáäê�å!� ãéö���Téê�ý8%Výâê���Téêòý4�ìñ��

÷Tö�ëâçTç,W�ôTáâöéßT÷�ë�æéãTåèê�ÿTæäêòý��äç
ùäßTöòæéê�å �ß�ýäæ
ãäö���TéêòýA%­ýäê���Téê�ýîñ
W�ôéáâöTßT÷�ëTæéã�å!� ßòýéæÉãéö���Téê�ý8%Lß�ýéæÂýäê���Téêòý$� �

çËôTáäê�å8�ðãéö���Täêòý8% ýäê���Täêòý$�ìñ�
áéôTõâöTßT÷3�éãéß��øß�ýâß�æ!� ß�ýéæèãéö���Téê�ý��Tæ�/8%Âß�ýéæ¾ýäê���Téêòý��Tæ�/$� �æ�/âßéç�íðãéö���Téê�ý;0¾ãéö���Täêòý��Tæ�/óñæ�/âßéç�í ýäê���Téê�ý;0 ýäê���Täêòý��Tæ�/óñãòôéæ�áTôäæB0Lýäê���2�/äëòýTýäêäö&�ðùéö�ãéë�æîí '�(�)�*A%Lýâê���Téêòý��Tæ�/$�ìñß�ýTáTôéæB0 ýäê��32�/âëòýTýäêéö.�ðùéö�ãTëTæîí '�(�)�*!%¾ãéö���Téêòý��Tæ�/$�ìñ�
áéôTõâöTßT÷3�éãéß����éã�å�7!��� �ßòü�� ýäê���Täêòý19�0
ãéö���Täêòý$� �ß�ýéæþß�ñüéã�å!�Áß�0��
ñLß�9Lýäê���Téê�ýîñLß�:�:��ãòôéæTáTôéæîí áéô�ç�/äùéöTãTëTæ!�Ëß�ýéáéôäæîí áäã�áäùäöTãTëéæ!�����
ñüéã�å!�Áß�0Lýäê���TéêòýîñVß�9Âãéö���Téê�ýîñLß�:�:�� �ß�ýTáéôéæîí áäã�áäùéö�ãTëTæ!���ìñ�� êéöäçòê �üäö�ãTëTæþã�åäß��8
 �B0Lýäê��¾üâö�ãTë�æ8
ðãéö���Téê�ý��pñüéã�å!�Áß�ýéæèß�0��
ñ�ß,9Âãéö���TäêòýîñLß�:�:��ã�åäß��8
ðß��<0
ß�ýTáéôéæîí áäã�áäùéö�ãTëTæ!���ìñüéã�å!�Áß�ýéæèß�0��
ñ�ß,9Lýäê���TäêòýîñLß�:�:��ãòôéæTáTôéæîí áéô�ç�/äùéöTãTëTæ!�Áã�åâß��A
ðß�kTãäö���Täêòý�����ñ���

÷éö�ëäçTç ûéëòý�����ãòôéåâ÷�ê ê�ÿéæéêòý��äçøùéßTöòæéêTå� üâß�ýäëéöøß�ýäæøöTêòý��Tæ�/<0�C
ñßòýéæþßi0��
ñßòýéæ
ÿ�0��
ñ
áéôTõâöTßT÷3�éãéß����éã�å�7!��� �ãòôéæ�áTôäæîí áTô�ç@/�úËýéæA� ÿ$�ìñßòü�� ß,9¾ö�êòý��Tæ�/$�ÿ�0��
ïLÿ�:���ñêéöéçòê ÿ�0;� ÿ3]���� + �
ñ
ß�:�:
ñßòü�� ßi0�06� öTêòý��Tæ�/ ïi����� �ÿ�03�ìñÃßi0��
ñ��áéôTõâöTßT÷3�éãéß��øß�ýâß�æ!��� �ãòôéæ�áTôäæB0Lýäê���2�/äëòýTýäêäö&�ÁúËýéæäê��éêTåóí '�(�)�*8%����ìñ�áéôTõâöTßT÷øûéëòý����Tãòôéåä÷�ê!��� �çËôTáäê�å8���ìñ��

÷éö�ëäçTçi)äö�ëTæéêTëòô��Tãòôéåä÷�ê ê�ÿéæéêòý��äç¾ùäßTöòæéê�å� ßòýéæþö�êòý��Tæ�/<0,C
ñßòýéæþßi0��
ñßòýéæ
ÿ�0��
ñßòýéæ¾ôTáB0��ìñ
áéôTõâöTßT÷3�éãéß����éã�å�7!��� �ãòôéæ�áTôäæîí áTô�ç@/�úËýéæA� ÿ$�ìñßòü�� ßi0�0¾ö�ê�ý��Tæ�/$� �ßi0��
ñßòü�� ôTáB0�0B��� �ÿ�:�:pñ� êäöéçòê �ÿ�]�]
ñ� ßòü�� ÿ30�0¾öTêòý��Tæ�/4� �ôTá30�]��ìñ�ßi0��
ñ� ßòü�� ÿ30�0,��� �ôTá30���ñ�� êéöäçòê �ß�:�:
ñ�
�áéôTõâöTßT÷3�éãéß��øß�ýâß�æ!� ß�ýéæ ö�êòý��Tæ�/$� �æ�/âßéç�í ö�êòý��Tæ�/;0
ö�êòý��éæ�/îñãòôéæ�áTôäæB0Lýäê���2�/äëòýTýäêäö&�ÁúËýéæäê��éêTåóí '�(�)�*8%����ìñ�áéôTõâöTßT÷3)äö�ë�æéêéëòô���ãòôäåä÷�ê.� ß�ýéæ~ö�êòý��éæ�/$� �çËôTáäê�å8� ö�êòý��éæ�/$�ìñ��

÷éö�ëäçTç��òæéê�á���ãòôéåâ÷�ê ê�ÿéæéêòý��äçøùéßTöòæéêTå�
=ÛÝ?Ú



ß�ýäæ¾ÿ8%­ö�ê�ý��Tæ�/îñß�ýäæÂôéáîñ
áTôéõâöTßT÷��éãäß����éã�å�7!��� �ã�ôéæ�áTôéæóí áTô�ç�/ìúËýéæ!� ÿ���ñß�ü;� ÿ�0�0øö�êòý��Tæ�/$� � ôTá30,�pñ � êéöéçòêøßòü�� ÿ30�0���� � ôTá303�ìñ �ß�ü;� ôéá30�0���� �ÿ,:�0B�ìñ� êéöéç�ê �ÿ�]�0B�ìñ��áTôéõâöTßT÷��éãäß��øß�ýâßòæ!�Áß�ýéæ öTêòý$� �æ�/âßéç�íðöTêòý��Tæ�/;0¾öTêòýîñæ�/âßéç�í ôéá<0��ìñæ�/âßéç�í ÿB0��
ñã�ôéæ�áTôéæB0 ýäê��32�/âëòýTýäêéö.�ÁúËýéæéê��éê�åóí '�(�)�*!%3���ìñ�áTôéõâöTßT÷3�òæäêòá���ãòôäåä÷�ê.� ßòýéæ~ö�êòý��Tæ�/$� �ç�ôTáäê�å!�Áö�êòý��Tæ�/$�ìñ��

÷Tö�ëâçTç,R������Tãòôéåä÷�ê ê�ÿTæéêòý��äç
ùéßTö�æéê�å� üäöTãTë�æøÿ!%Ãö�êòý��éæ�/îñ
áTôéõâöTßT÷��éãäß����éã�å�7!��� �ã�ôéæ�áTôéæóí áTô�ç�/âùéö�ãTëéæ!�ðÿ��
ñÿ�:�0
ö�êòý��éæ�/îñ�áTôéõâöTßT÷��éãäß��øß�ýâßòæ!�ðüäö�ãTë�æÉö�êòý4� �æ�/âßéç�íðöTêòý��Tæ�/;0¾öTêòýîñã�ôéæ�áTôéæB0 ýäê��32�/âëòýTýäêéö.�ðùéö�ãTëTæîí '�(�)�*!%3���ìñ�áTôéõâöTßT÷�R�������ãòôéåâ÷�ê.� üäöTãTëTæ~ö�êòý4� �ç�ôTáäê�å!�Áö�êòý$�ìñ��

÷Tö�ëâçTç,=éã��òô�ö�ë�åéùéßéöòæéê�å ê�ÿTæéê�ý��äç
ùéßéöòæéê�å �üäöTãTë�æÂà�ã��pñáTôéõâöTßT÷��éãäß����éã�å�7!��� �ã�ôéæ�áTôéæóí áTô�ç�/âùéö�ãTëéæ!�Áß�ýäáTôéæ+í áâãòá�ùéöTãéëTæ!�@�BkVà�ã�����ñ�áTôéõâöTßT÷��éãäß��øß�ýâßòæ!�ðüäö�ãTë�æþà�ã���� �æ�/âßéç�í àìã��B0Và�ã��
ñã�ôéæ�áTôéæB0 ýäê��32�/âëòýTýäêéö.�ðùéö�ãTëTæîí '�(�)�*!%3���ìñßòýTáTôéæ30 ýäê��32�/äëòýéýäêéö&�ðùäö�ãTë�æîí#'�(�)�*8%3���ìñ�áTôéõâöTßT÷�=éã��òôâö�ë�åäùéßTöòæéêTå!�ðüäöéãTë�æ à�ã���� �ç�ôTáäê�å!� à�ã����ìñ��
÷Tö�ëâçTç¾ùòôTý�7�>���ãòôéåâ÷�ê ê�ÿéæéêòý��äç�)äß�áäêéöéß�ýäê �áTôéõâöTßT÷��éãäß��øß�ýâßòæ!�ðüäß�ýäëéö üäö�ãéë�æþ÷�� �ë����.� ýäê��<��áâöTßòæ�`�ãéß�ý8��� �áTôTõâöTßé÷��éãéß��øß�ý�ßòæ!��� �ë����.� ýäê��1�Tßòýäê���ãòôäåä÷�ê.� ÷ ï X ü����ìñë����.� ýäê��BR�������ãòôéåâ÷�ê.� ÷����ìñçòê�æ�`Tãéß�ýäê�å8� û�U@a�-�W�S�û�U�Oâú�-!������ñ�� �ìñë����.� ýäê��þùéßTöòæéêTå!��� �áTôTõâöTßé÷��éãéß��øß�ý�ßòæ!��� �ãòôéæ�áéôéæ<0Výâê��32�/äëòýTýâêéö&�ðùéöTãTë�æîí#'�(�)�*A%3���ìñß�ýTáTôäæB0Lýäê���2�/äëòýTýäêäö&�ðùéö�ãéë�æîí '�(�)�*!%�����ñ�áTôTõâöTßé÷��éãéß����éãTå�7!��� �ãòôéæ�áéôéæîí áTôìç�/äùéö�ãäë�æ8�ÁßòýTáäôéæîí áâã�áäùâö�ãéë�æA���1:ß�ýTáTôäæîí áäãòáâùéö�ãTë�æA������ñ�� �ìñ�áTôéõâöTßT÷
ùòôéý�7�>���ã�ôéåä÷�ê.�ðüäöTãTëéæ ÷�� �ç�ôTáäê�å!�Á÷��ìñ��
÷Tö�ëâçTç��Tß�ýäê���ãòôéåä÷Tê ê�ÿTæäêòý��äç
ùäßTöòæéê�å� üäöTãTë�æøæ�/äêTæéë.%­áéåéê��pñ
áTôéõâöTßT÷��éãäß����éã�å�7!��� �áäåéê��30Láäåéê��3: æ�/äê�æéë
ñã�ôéæ�áTôéæóí áTô�ç�/âùéö�ãTëéæ!��� ü�ö�ãTëéæ���=éëéæ�/+íÁçTß�ýF� áéåäê��$���
ñ�áTôéõâöTßT÷��éãäß��øß�ýâßòæ!�ðüäö�ãTë�æ æ�/äêTæéë�� �æ�/âßéç�í æ�/äê�æéë10 æ�/âê�æéë
ñÃæ�/�ßéç�í áéåäê��10Âæ�/äê�æäë
ï,�pí �Tüpñã�ôéæ�áTôéæB0 ýäê��32�/âëòýTýäêéö.�ðùéö�ãTëTæîí '�(�)�*!%3���ìñ�

áéôTõâöTßT÷<�Tß�ýäê��Tãòôéåä÷�ê!� üäö�ãTëéæèæ�/äê�æéë�� �çËôTáäê�å8� æ�/äê�æäë��ìñ��
÷éö�ëäçTç��Tß�ýâêTùéßTöòæäê�åèê�ÿéæéêòý��äçøùéßTöòæéêTå� üâö�ãTë�æøæ�/âê�æéë
ñ
áéôTõâöTßT÷3�éãéß����éã�å�7!��� �ãòôéæ�áTôäæîí áTô�ç@/äùéö�ãäë�æ8��� üäö�ãäë�æ$�@=âë�æ�/+íÁç�ß�ý8�ðæ�/âêTæéëâïTßòýTáäôéæóí áâãòáäùâö�ãéëTæ8��������ñ�áéôTõâöTßT÷3�éãéß��øß�ýâß�æ!� üäö�ãéë�æ æ�/âê�æéë�� �æ�/âßéç�í æ�/äê�æéë10 æ�/äê�æéë
ñß�ýTáTôéæB0 ýäê��32�/âëòýTýäêéö.�ðùéö�ãTëTæîí '�(�)�*!%3���ìñãòôéæ�áTôäæB0Lýäê���2�/äëòýTýäêäö&�ðùéö�ãéë�æîí '�(�)�*A%����ìñ�áéôTõâöTßT÷<�Tß�ýäêTùäßTöòæéê�å8� üäö�ãTëéæèæ�/äê�æéë�� �çËôTáäê�å8� æ�/äê�æäë��ìñ��

÷éö�ëäçTçi éë��äê�ûéêTë��éê�åèê�ÿéæéêòý��äçøùéßTöòæéêTå� õâãTãéö�êTë�ý üäßòåâçòæB0 æTåTôäê
ñç@/äã�åTæ ÷@/âëòýTýäêéöäç4%�õâß�æâç@)éê�å���ëËàäáâöTê
ñßòýéæ ç�ß�\Tê
ñáéôTõâöTßT÷3 éë��éê�ûäêTë��Tê�å8��� ��
áéôTõâöTßT÷3�éãéß��øß�ýâß�æ!��� �ß�ýTáTôéæB0 ýäê��32�/âëòýTýäêéö.�
�@/äã�åéæîí '�(�)�*!%�������ñãòôéæ�áTôäæB0Lýäê���2�/äëòýTýäêäö&�
�@/äãTåTæîí '�(�)�*A%,�����ìñ�
ç@/äã�åTæ
ýäêTÿTæ!��� �ç�/äã�åTæ ÷òôéåTåéêòýäæ<0¾ßòýTáTôéæîí áäãòá��@/âã�åTæ!�@�ìñãòôéæ�áTôäæîí áTô�ç@/��@/äãéåTæ8� ÷�ôéåTåâêòýäæ��
ñåéê�æ�ôéåTýè÷�ôéåTåéê�ýéæpñ�
ßòýéæ ýäêTÿTæâúËýéæ8��� �åéê�æ�ôéåTý�� ß�ýéæ��;� ýäê�ÿTæ!����f���ÿTüéüTüTü���s5� ýäêTÿTæ!���39�9���C��ìñ�
÷�/äë�å8
 �þýäê�ÿTæâú��.� ÷@/äëTå8
 �Éß���� �üéã�å!� ßòýéæèß�0��pñÃß�9¾ß��píðö�ê�ý��Tæ�/ + �
ñÃß�:�:�� �ç�/äã�åéæ ÷�ôéåTåéê�ýéæ<0Výâê�ÿTæ!����ñß��!
��Áß39�9����@�306� ÷�/äë�å��;� ÷òôéåTåéêòýäæBf��Tÿ�zTù��ìñß��!
��Áß39�9����i:3�@��06�Á÷@/äë�å��;�Á÷�ôéåTåéê�ýéæ1d�d����ìñ�åéê�æ�ôéåTýèß��
ñ�
áéôTõâöTßT÷3�éãéß����éã�å�7!��� �ßòü�� üäßòåâçòæ�� �üäßòåâçòæB0 üéëäöéçòê
ñ÷@/äë�å3Q�û�U@a�)�Séú�W8
 �10 ýäê��þ÷@/âë�å8
 X �îñ÷@/äë�å
ûâú�ùTù�S�'�(�)�*8
 �;0Lýâê��þ÷@/äë�å8
 X �pñ÷@/äë�å32�y�a�-�V�Séú�W8
 �10 ýäê��þ÷@/âë�å8
 X �îñß�ýéæ$÷@/éôTý�7��Tß�\Tê
ñ

ýäê�ÿTæ�ú��.�#Q�û�U@a�)�Séú�W��ìñ÷@/TôTý�7��Tß�\Tê10Lýâê�ÿTæâúËýäæ!���ìñ��>âç�æäêËà�í ãòôäæîí áéåäß�ýéæäö�ý8���òæäåäßòý��óí �âëéöòôäê�U�ü!��Q�û�U@a�)�Säú�W$���ìñßòü���m �òæTåâß�ý��îí �äëéö�ôäê�Uòü8�#Qéû�U�a�)�Séú�W��
íê�gòôâëéöéçTú@�Týäã�åéê�2éëäç�ê.��"Ëû�ú�ùéù�"������>âçòæéêËà�í êTÿäßòæ!�
]�����ñ��>âç�æäêËà�í ãòôäæîí áéåäß�ýéæäö�ý8�@"��äß�\éê8e�"D:ú�ýéæéê��éêTåîí æéã�yäê�ÿ��òæäåäßòý��A� ÷�/éôéý�7��äß�\éê����ìñ
ýäê�ÿTæ�ú��.� ûâú�ùTù�S�'�(�)�*��
ñ��>âç�æäêËà�í ãòôäæîí áéåäß�ýéæäö�ý8���òæäåäßòý��óí �âëéöòôäê�U�ü!� ûâú�ùTù�S�'�(�)�*����
ñßòü���m �òæTåâß�ý��îí �äëéö�ôäê�Uòü8� ûìúòùéù�S�'�(�)�*$��íê�gòôâëéöéçTú@�Týäã�åéê�2éëäç�ê.��"� �R�ß�*$"������>âçòæéêËà�í êTÿäßòæ!�
]�����ñ
ýäê�ÿTæ�ú��.�#2�y�a�-�V�Séú�W��ìñ
��/âßTöTê���m �òæTåâß�ý��îí �äëéö�ôäê�UTü!�
2�y�a�-�V�Säú@W$�
íê�gòôäëäöéçTú@��ýâã�åéê�2Të�çòê!�@"�ü�àìæ	"���� �÷@/Tôéý�7��Tß�\éê<0Výâê�ÿTæâúËýäæ!���ìñüéã�å8� ß�ýéæèß�0��
ñ�ß,9¾÷@/Tôéý�7��Tß�\éê + �pñÃß�:�:��ýäêTÿTæ!���ìñýäê�ÿéæâú��.�#2�y�a�-�V�Säú@W$�ìñ�
÷@/TôTý�7��Tß�\Tê10Lýâê�ÿTæâúËýäæ!���ìñßòü�� ýäê�ÿTæ8���	m 0B�;s�sR÷�/TôTý�7��éß�\Tê�m 0���C�� ���>âçòæéêËà�í êTåTåîí áéåâß�ýäæäö�ý��"@*TåTåéã�åAew2TëòýTýâã�æ�/äëòý��äö�êþ÷�ãËàäáäåéêäçTçòê��< �R�ß�*$"��ìñ��>âçòæéêËà�í êTÿäßòæ!�
]�����ñ

=ÛÝ7)



�
÷@/äëòýTýâêéöéç�0 ýäê�ÿTæ8���ìñ��>âç�æéê�à�í ãòôéæóí áéåäß�ýâæäö�ýF��"�2�/�ëòýéýâêäöéç!e�"D:¾÷�/äëòýTýäêäöéç��ìñß�ýéæ��Të�æéë�ûäë�æéê<0 ýäê�ÿéæâúËýéæ!���ìñ��>âç�æéê�à�í ãòôéæóí áéåäß�ýâæäö�ýF��"@Wéëéæéë ûéë�æéê8eD"5:��Të�æéëTûéë�æéêB:B"�/�\$"��ìñß�ýéæ
ë�����O�>éæéêäç@)éêTå���êé÷60 ýäê�ÿTæâú�ýéæ!���ìñç�/äã�åTæ¾õâöTãé÷�7�Räöéß���ý60 ýäê�ÿéæ!���ìñç�/äã�åTæ¾õâß�æâç@)éê�å���ëËàäáâöTê60 ýäê�ÿéæ!���ìñ��>âç�æéê�à�í ãòôéæóí áéåäß�ýâæäö�ýF� õ�ßòæìç@)äêTå���ëòàäáâöTê;:B"Lï3"D:÷@/äë�ýTýäêéöéçB:�"D03"D:õâö�ãä÷�7�RäöTß���ý ï,���ìñßòü;� õâßòæâç@)äê�å���ëËàâáâö�êÓm 03��C�� ���>âç�æéê�à�í ê�åTåóí áéåäß�ýéæâö�ý��"�*Tåéåéã�å8ew2éëòýþãòýâö�>�/äë�ý��éö�ê<��C õâßòæ çòë�àäáâö�êäç���"5:õâß�æâç@)éê�å���ëËàäáâöTê6:B"�õâßòæâç���"��ìñ��>âç�æéê�à�í ê�ÿäß�æ!�
]����ìñ�
ýäê�ÿTæâú��.�#2�y�a�-�V�Séú@W4�ìñ
��/âßTö�ê���m#�òæTåäß�ý��îí �éëéöòôäê�UòüA�#2�y�a�-�V$Séú@W$�
íê�gòôäëéöäçTú@��ýäãTåéê�2TëäçTê.�@"��éë�æâë�"���� �÷@/TôTý�7��Tß�\Tê10LýäêTÿTæâúËýéæ8���ìñüéã�å!� ßòýéæèß�0��pñÃß�9¾÷@/TôTý�7��Tß�\Tê + �
ñÃß�:�:��ýäê�ÿTæ8���ìñýäê�ÿTæâú��.�#2�y�a�-�V�Séú�W���ñ� ÷@/TôTý�7��Tß�\TêB0 ýäê�ÿéæâúËýéæ!���ìñ��>âç�æéê�à�í ãòôéæóí áéåäß�ýâæäö�ýF��"��Tß�\Tê8e3"D:úËýéæäê��éê�åîí æéã�yéê�ÿ���æTå�ß�ý��!�Ë÷@/éôéý�7��Tß�\Tê�����ñ� êéöéç�ê �üéã�å�� ß�ýéæ ß�0��
ñ�ß,9,���
ñ�ß�:�:��ýäê�ÿTæ!���ìñ���

÷Tö�ëâçTç, éë��éê�yéêTë��TêTåèê�ÿTæäêòý��äç
ùäßTöòæéê�å �üäöTãTë�æèçËáäêéê��.%ÃüTåéê�g
ñ
áTôéõâöTßT÷� éë��éê�yéêTë��Tê�å!� üâö�ãéë�æ�çËáâêTê��.%ÃüäöTãTë�æøüTåéê�g�� �ç�ôTáäê�å!�ËçËáäêTê��!% üTåéê�g���ñ �áTôéõâöTßT÷��éãäß��$ß�ýâß�æ!� üäö�ãéë�æ çËáâêTê��.%ÃüäöTãTë�æøüTåéê�g�� �æ�/âßéç�í ç�áäêTê��10
çËáâêTê��
ñÃæ�/�ßéç�í üTåäê�g<0ÂüTåéê�gpñßòýTáTôéæ30 ýäê��32�/äëòýéýäêéö&�
��/äã�åTæîí#'�(�)�*8%������ìñã�ôéæ�áTôéæB0 ýäê��32�/âëòýTýäêéö.�
�@/äã�åéæîí '�(�)�*!%�������ñ� ç�/âã�åTæ
ýäê�ÿéæ!��� �åäê�æ�ôéå�ýèßòýTáTôéæîí áäãòá��@/âã�åTæ!�@�ìñ��éãäß��ÂáäëäçTç4��� �ç�êòý��.� ýâê�ÿTæ!�����ìñ��éãäß��þçòêòý��.�Ëç�/äã�åTæÉç�� �ã�ôéæ�áTôéæóí áTô�ç�/$�@/äã�åäæ!�Ëç��
ñ��éãäß��þçòêòý��äú�ýéæ!� ß�ýäæ ß�� �ç�êòý��.���Ëç�/äã�åTæ$�	� ßif���ÿTüTüTüéü����ìñç�êòý��.���Ëç�/äã�åTæ$�	� ß�d�d3��C����ìñ� ß�ýäæÂýâê�ÿTæâúËýäæ!��� �åäê�æ�ôéå�ý��Áß�ýéæ��;� ýâê�ÿTæ!���,f���ÿTüTüTüéü���s5� ýäê�ÿéæ!����9�93��C���ñ�
áTôéõâöTßT÷��éãäß����éã�å�7!��� �+ ïTï��òæTå�ôâ÷�æ�ôéåéê ßäç&e5"ËûâúòùTù$" üäßTö�ê�Séö�êòý��Tæ�/	"� �R�ß�*$"3"Ëüòàâæ1"ïÂ÷@/éôTý�7�STöTêòý��Tæ�/~÷�ãËàâáéåéêäçTçTß�ãòý~÷@/äëòýTýâêéöéçþçòë�àäáâö�ê�S�åéë�æéê1�Të�æéë�S�åéë�æéêï õ�>Tæäêäç�S�áäêTå�SòüTåéë�à�êèõâßòæâç�Sòáäê�å�Séç�ëËàäáâöéê�"��Të�æéë�"¾öTêòý��Tæ�/ïTï +áâëäçTç4����ñ­áäëäçTç4���ìñ +�+ "�ûâúòùTù�"ßòýéæ
üäßTö�ê�Séö�êòý��Tæ�/60 ýäê�ÿTæâú�ýéæ!���ìñ+�+ üäßTö�ê�STö�êòý��éæ�/Éßäçi�éë�æéëø÷@/TôTý�7B:,��C õ�>Tæäêäç¾ã�ü,/äêTë��TêTå ß�ýéüéãüâßTö�ê�STöTêòý��Tæ�/;06�Áß�ýéæ��,=éëTæ�/óí åéã�ôTý��.���ðüäßTöTê�Séö�êTý��éæ�/	],��C���ïøçËáâêTê����:i��C
ñç�êòý��äúËýäæ!� üäßTöTê�STö�êTý��éæ�/&�ìñáâëäçTç4����ñ­áäëäçTç4���ìñ +�+ "@ �R�ß�*$"áâëäçTç4����ñ­áäëäçTç4���ìñ +�+ "�ü�àâæ6"áâëäçTç4����ñ­áäëäçTç4���ìñ +�+ üòàâæ ÷@/TôTý�7�STö�êòý��Tæ�/îñ�àäô�ç�æ
õâê���CáâëäçTç4����ñ +�+ ÷�ãËàâáéåéêäçTçTß�ãòýîñVàäô�çòæ
õäê��áâëäçTç4����ñ +�+ ÷@/äë�ýTýäêéöéç�ñLüéãTåÂýâã��!%ÃëäçTçËô�àìß�ý��<�
÷@/äë�ýTýäêéöéçáâëäçTç4����ñ­áäëäçTç4���ìñ +�+ ç�ëËàäáâö�ê�Sòåéë�æéêpñ,�éãòýAj æ ÷�ëTåéê
ëòõäãòôéæ ß�æáâëäçTç4����ñ­áäëäçTç4���ìñ +�+ �éë�æéë�Sòåäë�æéê
ñ
ç�/äãòô�ö��¾õäêþçòëËà�ê+�+ çòëËà�ê¾õ�>Tæéêäç�Sòáäê�å�SòüéåéëËà�ê ëòý��Âõâß�æâç�S�áäêTå�SéçòëËàâáâöTêE����C��áâëäçTç4����ñ­áäëäçTç4���ìñáâëäçTç4����ñ­áäëäçTç4���ìñ +�+ "��Të�æéë�"ßòýéæ çòëËàäáâöTêäç�0Lýâê�ÿTæâúËýäæ!���ìñç�ëËàäáâö�êâç�06� ßòýéæ��,=éë�æ�/óí åéãòôéý��.�Áçòë�àâáâöéêäç ï¾çËáâêTê����ìñç�êòý��äúËýäæ!�ÁçòëËàâáâö�êäç��ìñ��

÷éö�ëäçTçi éë��äê���áâöTß�æTæéê�å ê�ÿTæéê�ý��äç
ùéßéöòæéê�å� õâãTãéö�êTë�ý üäßòåâçòæB0 æTåTôäê
ñç@/äã�åTæ ÷@/âëòýTýäêéöäç4%�õâß�æâç@)éê�å���ëËàäáâöTê
ñßòýéæ ç�ß�\Tê
ñßòýéæþ÷@/äëòýTýâêéö&%L÷�ôäåTåéêòýéæîñáéôTõâöTßT÷3 éë��éê��òáâöTßòæTæäê�å!� ß�ýâæ ÷�� �çËôTáäê�å8� ÷��ìñ�
áéôTõâöTßT÷3�éãéß��øß�ýâß�æ!� ß�ýéæ ÷�� �æ�/âßéç�í ÷@/äëòýTýâêéö<0
÷�ñ­æ�/âßäç�íð÷�ôéåéåéêòýéæ;0,�pñß�ýTáTôéæB0 ýäê��32�/âëòýTýäêéö.�
�@/äã�åéæîí '�(�)�*!%3���ìñãòôéæ�áTôäæB0Lýäê���2�/äëòýTýäêäö&�
�@/äãTåTæîí '�(�)�*A%����ìñ�
ç@/äã�åTæ
ýäêTÿTæ!��� �ç�/äã�åTæøæäêËàäáB0¾ßòýTáTôéæîí áäãòá��@/âã�åTæ8����ñãòôéæ�áTôäæîí áTô�ç@/��@/äãéåTæ8� æâêËàäá&�ìñåéê�æ�ôéåTýþæéêËàäáîñ�
ßòýéæ ýäêTÿTæâúËýéæ8��� �åéê�æ�ôéåTý�� ß�ýéæ��;� ýäê�ÿTæ!����f���ÿTüéüTüTü���s5� ýäêTÿTæ!���39�9���C��ìñ�
÷�/äë�å8
 �þýäê�ÿTæâú��.� ÷@/äëTå8
 �Éß���� �üéã�å!� ßòýéæèß�0��pñÃß�9¾ß��píðö�ê�ý��Tæ�/ + �
ñÃß�:�:�� �ç�/äã�åéæ ÷�ôéåTåéê�ýéæ<0Výâê�ÿTæ!����ñß��!
��Áß39�9����@�306� ÷�/äë�å��;� ÷òôéåTåéêòýäæBf��Tÿ�zTù��ìñß��!
��Áß39�9����i:3�@��06�Á÷@/äë�å��;�Á÷�ôéåTåéê�ýéæ1d�d����ìñ�åéê�æ�ôéåTýèß��
ñ�
áéôTõâöTßT÷3�éãéß����éã�å�7!��� �ßòü�� üäßòåâçòæ�� �üäßòåâçòæB0 üéëäöéçòê
ñ÷@/äë�å3Q�û�U@a�)�Séú�W8
 �10 ýäê��þ÷@/âë�å8
 X �îñ÷@/äë�å
ûâú�ùTù�S�'�(�)�*8
 �;0Lýâê��þ÷@/äë�å8
 X �pñ÷@/äë�å32�y�a�-�V�Séú�W8
 �10 ýäê��þ÷@/âë�å8
 X �îñß�ýéæ$÷@/éôTý�7��Tß�\Tê
ñ

ýäê�ÿTæ�ú��.�#Q�û�U@a�)�Séú�W��ìñ÷@/TôTý�7��Tß�\Tê10Lýâê�ÿTæâúËýäæ!���ìñ��>âç�æäêËà�í ãòôäæîí áéåäß�ýéæäö�ý8���òæäåäßòý��óí �âëéöòôäê�U�ü!��Q�û�U@a�)�Säú�W$���ìñßòü���m �òæTåâß�ý��îí �äëéö�ôäê�Uòü8�#Qéû�U�a�)�Séú�W��
íê�gòôâëéöéçTú@�Týäã�åéê�2éëäç�ê.��"Ëû�ú�ùéù�"������>âçòæéêËà�í êTÿäßòæ!�
]�����ñ��>âç�æäêËà�í ãòôäæîí áéåäß�ýéæäö�ý8�@"��äß�\éê8e�"D:ú�ýéæéê��éêTåîí æéã�yäê�ÿ��òæäåäßòý��A� ÷�/éôéý�7��äß�\éê����ìñ
ýäê�ÿTæ�ú��.� ûâú�ùTù�S�'�(�)�*��
ñ��>âç�æäêËà�í ãòôäæîí áéåäß�ýéæäö�ý8���òæäåäßòý��óí �âëéöòôäê�U�ü!� ûâú�ùTù�S�'�(�)�*����
ñßòü���m �òæTåâß�ý��îí �äëéö�ôäê�Uòü8� ûìúòùéù�S�'�(�)�*$��íê�gòôâëéöéçTú@�Týäã�åéê�2éëäç�ê.��"� �R�ß�*$"������>âçòæéêËà�í êTÿäßòæ!�
]�����ñ
ýäê�ÿTæ�ú��.�#2�y�a�-�V�Séú�W��ìñ
��/âßTöTê���m �òæTåâß�ý��îí �äëéö�ôäê�UTü!�
2�y�a�-�V�Säú@W$�
íê�gòôäëäöéçTú@��ýâã�åéê�2Të�çòê!�@"�ü�àìæ	"���� �÷@/Tôéý�7��Tß�\éê<0Výâê�ÿTæâúËýäæ!���ìñüéã�å8� ß�ýéæèß�0��
ñ�ß,9¾÷@/Tôéý�7��Tß�\éê + �pñÃß�:�:��ýäêTÿTæ!���ìñýäê�ÿéæâú��.�#2�y�a�-�V�Säú@W$�ìñ�
÷@/TôTý�7��Tß�\Tê10Lýâê�ÿTæâúËýäæ!���ìñßòü�� ýäê�ÿTæ8���	m 0B�;s�sR÷�/TôTý�7��éß�\Tê�m 0���C�� ���>âçòæéêËà�í êTåTåîí áéåâß�ýäæäö�ý��"@*TåTåéã�åAew2TëòýTýâã�æ�/äëòý��äö�êþ÷�ãËàäáäåéêäçTçòê���"��ìñ��>âçòæéêËà�í êTÿäßòæ!�
]�����ñ�
÷@/äëòýéýäêéöéç�0
ß�ýTáéôéæîí áäã�á��@/äã�åéæ8���
ñãòôéæ�áéôéæîí áTôìç�/��@/äãéåTæ!���Áç@/äãéåTæ$�����ìñ��>âç�æäêËà�í ãòôäæîí áéåäß�ýéæäö�ý8�@"@2�/äë�ýéýâêéöâç&e3"5:
÷@/äëòýéýäêéöéç���ñß�ýéæ3�Të�æäë�ûéë�æéê<0LýäêTÿTæâúËýéæ8���ìñ��>âç�æäêËà�í ãòôäæîí áéåäß�ýéæäö�ý8�@"�Wâë�æäë ûéëTæéê!e5"5:��Të�æäë�ûéë�æéê<:3"�/�\�"��ìñß�ýéæøë�����O�>Tæéêäç�)éê�å���êä÷10 ýäê�ÿéæâúËýéæ!���ìñç�/äã�åéæ
õâö�ãé÷�7�RäöTß���ý;0¾ßòýTáTôéæîí áäãòá��@/âã�åTæ!�@�ìñãòôéæ�áéôéæîí áTôìç�/��@/äãéåTæ!���Áç@/äãéåTæ$�&� õâöéãé÷�7�Râöéß��éý + ÷@/äë�ýTýäêéöéç����ìñç�/äã�åéæ
õâßòæâç@)äê�å���ëËàâáâö�ê60LýäêTÿTæ!���ìñ��>âç�æäêËà�í ãòôäæîí áéåäß�ýéæäö�ý8� õâßTæâç�)äêTå��éëËàâáâöTê6:B" ï�"D:÷�/äëòýTýäêäöéç�:B"50B"5:õ�ö�ãé÷�7�RâöTß���ýÉïi����ñßòü�� õâßòæâç�)éê�å���ë�àäáâö�êÓm 0B��C�� ���>âçòæéêËà�í êTåTåîí áéåâß�ýäæäö�ý��"@*TåTåéã�åAew2Tëòýþãòýâö�>,/âëòý��éö�ê<��C õ�ßòæ çòëËàäáâöTêäç;��"i:õâßòæâç@)äê�å���ëËàâáâö�ê6:3"�õâßòæâç���"��ìñ

=ÛÝwÝ



��>âç�æéê�à�í ê�ÿäß�æ!�
]����ìñ�
ýäê�ÿTæâú��.�#2�y�a�-�V�Séú@W4�ìñ
��/âßTö�ê���m#�òæTåäß�ý��îí �éëéöòôäê�UòüA�#2�y�a�-�V$Séú@W$�
íê�gòôäëéöäçTú@��ýäãTåéê�2TëäçTê.�@"��éë�æâë�"���� �÷@/TôTý�7��Tß�\Tê10LýäêTÿTæâúËýéæ8���ìñüéã�å!� ßòýéæèß�0��pñÃß�9¾÷@/TôTý�7��Tß�\Tê + �
ñÃß�:�:��ýäê�ÿTæ8���ìñýäê�ÿTæâú��.�#2�y�a�-�V�Séú�W���ñ� ÷@/TôTý�7��Tß�\TêB0 ýäê�ÿéæâúËýéæ!���ìñ��>âç�æéê�à�í ãòôéæóí áéåäß�ýâæäö�ýF��"��Tß�\Tê8e3"D:úËýéæäê��éê�åîí æéã�yéê�ÿ���æTå�ß�ý��!�Ë÷@/éôéý�7��Tß�\Tê�����ñ� ß�ü;� ÷òôéåTåéêòýäæ<k¾÷�/äëòýTýäêäöéç�0�0ø÷@/äë�ýTýäêéö�� �ýäê�ÿTæ!���ìñ÷�ôéåTåéê�ýéæ�:�:
ñ�êäöéçòê �÷�ôéåTåéê�ýéæ�:�:
ñß�ýTáTôéæóí áäãòá���/äã�åTæ!�@�ìñ�

�
�
÷Tö�ëâçTç,Wéêéö�ë�>þê�ÿTæéêòý��äç¾ùéßTöòæäê�å �üäöTãTë�æB�TêéöTë�>8
 �pñß�ýäæøöTêòý��Tæ�/óñ
áTôéõâöTßT÷�Wéêäö�ë�>!� ßòýéæ<-�� �ç�ôTáäê�å!�#-��ìñ�
áTôéõâöTßT÷��éãäß��øß�ýâßòæ!�Áß�ýéæ<-$� ��éêéö�ë�>30 ýäê��
üäö�ãTëTæ8
 -��pñüäã�å!� ß�ýäæ ß�0��
ñVß�9D-îñ­ß�:�:���Têéö�ë�>A
ðß��<0��
ñöTêòý��Tæ�/<0,-pñßòýTáTôéæ30 ýäê��32�/äëòýéýäêéö&�ðùäö�ãTë�æîí#'�(�)�*8%3���ìñã�ôéæ�áTôéæB0 ýäê��32�/âëòýTýäêéö.�ðùéö�ãTëTæîí '�(�)�*!%3���ìñ�
áTôéõâöTßT÷��éãäß����éã�å�7!��� �ã�ôéæ�áTôéæóí áTô�ç�/âùéö�ãTëéæ!�
�Têâö�ë�>F
 �����
ñüäã�å!� ß�ýäæ ß�0��
ñVß�9ÂöTêòý��Tæ�/1]��ìñÃß�:�:���Têéö�ë�>A
ðß��<0��Têéö�ë�>8
ðß�:����pñ�éêéö�ë�>8
 ö�êòý��Tæ�/�]��@��0¾ß�ýéáTôéæîí áâãòáäùéö�ãéë�æ!����ñ��

÷Tö�ëâçTç¾ù�åéãòýäæ�)éë����éê�åèê�ÿéæéêòý��äçøùéßTöòæéêTå �ß�ýäæøöTêòý��Tæ�/A%­áäë����éßòý��pñ
áTôéõâöTßT÷
ù�åäãòýéæ�)éë����Tê�å!�Áß�ýäæ;-!%Ãß�ýéæþß�� �ç�ôTáäê�å!�#-!%Lß��ìñ�
áTôéõâöTßT÷��éãäß��øß�ýâßòæ!�Áß�ýéæ<-8%­ß�ýäæøß�� �öTêòý��Tæ�/<0,-pñáâë����éß�ý��B0¾ß�ñßòýTáTôéæ30 ýäê��32�/äëòýéýäêéö&�ðùäö�ãTë�æîí#'�(�)�*8%,-��ìñã�ôéæ�áTôéæB0 ýäê��32�/âëòýTýäêéö.�ðùéö�ãTëTæîí '�(�)�*!%,-�:éß��ìñ�
áTôéõâöTßT÷��éãäß����éã�å�7!��� �üäã�å!� ß�ýäæ ß�0��
ñ ß39Láäë����éß�ý��pñ ß�:�:��ãòôéæ�áTôäæîí áTô�ç@/äùéö�ãTëéæ!�#�éü���ñ
üäã�å!� ß�ýäæ ß�0��
ñVß�9ÂöTêòý��Tæ�/óñVß�:�:��ãòôéæ�áTôäæîí áTô�ç@/äùéö�ãTëéæ!� ß�ýTáéôéæ+í áâã�áâùéöéãTë�æ8�����ìñ��

÷Tö�ëâçTç,)éë����éê�åþê�ÿTæéê�ý��äç
ùéßéöòæéê�å �ß�ýäæøöTêòý��Tæ�/A%ÃüTåéãòýéæ8%Ãõäëé÷�7îñ
áTôéõâöTßT÷�)éë����Tê�å!�Áß�ýéæ<-8%Ãßòýéæ
ß.%Ãßòýéæ3P�� �ç�ôTáäê�å!�#-!%Lß&%bP��ìñ�
áTôéõâöTßT÷��éãäß��øß�ýâßòæ!�Áß�ýéæ<-8%­ß�ýäæøß.%­ß�ýäæ�P�� �öTêòý��Tæ�/<0,-pñüéåéãòýéæ30
ß�ñõâëé÷�730,PpñßòýTáTôéæ30 ýäê��32�/äëòýéýäêéö&�ðùäö�ãTë�æîí#'�(�)�*8%,-��ìñã�ôéæ�áTôéæB0 ýäê��32�/âëòýTýäêéö.�ðùéö�ãTëTæîí '�(�)�*!%,-�:éß�:�P��ìñ�

áéôTõâöTßT÷3�éãéß����éã�å�7!��� �üéã�å!� ßòýéæèß�0��pñ ß39LüéåéãòýéæpñVß�:�:��ãòôéæ�áéôéæîí áTôìç�/äùéö�ãäë�æ!����ü$�ìñ
üéã�å!� ßòýéæèß�0��pñÃß�9¾ö�êòý��Tæ�/îñLß�:�:��ãòôéæ�áéôéæîí áTôìç�/äùéö�ãäë�æ!�Ëß�ýéáTôâæîí áâã�áäùâö�ãéë�æ8�����
ñ
üéã�å!� ßòýéæèß�0��pñÃß�9Lõäëé÷�7pñVß�:�:��ãòôéæ�áéôéæîí áTôìç�/äùéö�ãäë�æ!������ñ��

÷éö�ëäçTç
úËý���Wéêéö�ë�>èê�ÿTæéêòý��äç
ùéßTö�æéê�å �üâö�ãTë�æB�Têäö�ë�>8
 �îñßòýéæþö�êòý��Tæ�/îñ
áéôTõâöTßT÷èúËý���Wéêäö�ë�>!� ßòýéæ1-$� �çËôTáäê�å8� -��ìñ�
áéôTõâöTßT÷3�éãéß��øß�ýâß�æ!� ß�ýéæ<-�� ��Têéö�ë�>B0 ýäê��
üäöTãTë�æ8
 -��pñö�êòý��Tæ�/<0i-pñß�ýTáTôéæB0 ýäê��32�/âëòýTýäêéö.�ðùéö�ãTëTæîí '�(�)�*!%3�4% -�:����ìñãòôéæ�áTôäæB0Lýäê���2�/äëòýTýäêäö&�ðùéö�ãéë�æîí '�(�)�*A%����ìñ�
áéôTõâöTßT÷3�éãéß����éã�å�7!��� �ãòôéæ�áTôäæîí áTô�ç@/äùéö�ãäë�æ8� ß�ýTáTôâæîí áäêäê�7äùäöTãTëéæ!�Áö�ê�ý��Tæ�/$���ìñß�ýTáTôéæóí áäãòáäùäö�ãTë�æA����ñ�� + ïTïLûäêé÷�'éã�)äãéö�ë�å ïTï +÷éö�ëäçTç ûéêé÷�æéëòý���ô�ö�ë�å�'éã�)äãéöéë�åÉê�ÿTæéêòý��äç
ùéßTö�æéê�å �áéôTõâöTßT÷3�éãéß��øß�ýâß�æ!��� �ß�ýTáTôéæB0 ýäê��32�/âëòýTýäêéö.�ðùéö�ãTëTæîí '�(�)�*!%����ìñãòôéæ�áTôäæB0Lýäê���2�/äëòýTýäêäö&�ðùéö�ãéë�æîí '�(�)�*A%,���ìñ�
áéôTõâöTßT÷3�éãéß����éã�å�7!��� �üäö�ãTë�æøÿ8%Û>pñüäö�ãTë�æøå8%wæ�/âê�æéë
ñÿ�0
ß�ýTáTôäæîí áäãòáâùéö�ãTë�æA���ìñ,>�0¾ß�ýéáTôéæîí áâãòáäùéö�ãéë�æ8���
ñ
å�0;� üäö�ãéë�æ��@=éëTæ�/óí ç�géåTæ!� ÿÉï ÿ�:i>øïD>$�ìñæ�/äê�æéë30;� üäöTãTë�æ��@=äë�æ�/óí ëTæéë�ý��8� >8%Âÿ���ñ
ãòôéæ�áTôäæîí áTô�ç@/äùéö�ãäë�æ8� å4�ìñãòôéæ�áTôäæîí áTô�ç@/äùéö�ãäë�æ8� æ�/äê�æâë���ñ��

÷éö�ëäçTçi)éãéöTë�å�'éã�ûäêé÷òæéëòý��Tôâöéë�åÉê�ÿTæéêòý��äç
ùéßTö�æéê�å �áéôTõâöTßT÷3�éãéß��øß�ýâß�æ!��� �ß�ýTáTôéæB0 ýäê��32�/âëòýTýäêéö.�ðùéö�ãTëTæîí '�(�)�*!%����ìñãòôéæ�áTôäæB0Lýäê���2�/äëòýTýäêäö&�ðùéö�ãéë�æîí '�(�)�*A%,���ìñ�
áéôTõâöTßT÷3�éãéß����éã�å�7!��� �üäö�ãTë�æøå8%wæ�/âê�æéë
ñå�0
ß�ýTáTôäæîí áäãòáâùéö�ãTë�æA���ìñÂæ�/äêTæéë30¾ßòýTáTôéæîí áäãòáäùéöTãTë�æ8����ñ
ãòôéæ�áTôäæîí áTô�ç@/äùéö�ãäë�æ8��� üäö�ãäë�æ$�4� å~ïD=éëTæ�/óíð÷�ãâç4� æ�/äêTæéë�������ñãòôéæ�áTôäæîí áTô�ç@/äùéö�ãäë�æ8��� üäö�ãäë�æ$�4� å~ïD=éëTæ�/óí ç�ßòý8� æ�/äêTæéë�������ñ��

÷éö�ëäçTç
úËýéæ�'éãTùéö�ãéë�æèê�ÿéæéêòý��äçøùéßTöòæéêTå �áéôTõâöTßT÷3�éãéß��øß�ýâß�æ!��� �ß�ýTáTôéæB0 ýäê��32�/âëòýTýäêéö.�ÁúËýéæéê��éê�åóí '�(�)�*!%3���ìñãòôéæ�áTôäæB0Lýäê���2�/äëòýTýäêäö&�ðùéö�ãéë�æîí '�(�)�*A%����ìñ�áéôTõâöTßT÷3�éãéß����éã�å�7!��� �ãòôéæ�áTôäæîí áTô�ç@/äùéö�ãäë�æ8��� üäö�ãäë�æ$��ß�ýTáéôäæóí á�ãòáìúËýäæ8�����ìñ��
÷éö�ëäçTç
úËýéæ�'éã�Wéãòôéõâö�ê ê�ÿTæéêòý��äç
ùéßTö�æéê�å �áéôTõâöTßT÷3�éãéß��øß�ýâß�æ!��� �ß�ýTáTôéæB0 ýäê��32�/âëòýTýäêéö.�ÁúËýéæéê��éê�åóí '�(�)�*!%3���ìñãòôéæ�áTôäæB0Lýäê���2�/äëòýTýäêäö&� Wéãòôéõâö�êîí '�(�)�*!%3���ìñ�áéôTõâöTßT÷3�éãéß����éã�å�7!��� �ãòôéæ�áTôäæîí áTô�ç@/�WéãòôäõâöTê.�Ëß�ýTáäôéæóí á�ãòáìú�ýäæ!�@����ñ��
÷éö�ëäçTç��@/äãTåTæ�'éã�WäãòôTõâö�ê ê�ÿéæéêòý��äç¾ùäßTöòæéê�å �áéôTõâöTßT÷3�éãéß��øß�ýâß�æ!��� �ß�ýTáTôéæB0 ýäê��32�/âëòýTýäêéö.�
�@/äã�åéæîí '�(�)�*!%3���ìñãòôéæ�áTôäæB0Lýäê���2�/äëòýTýäêäö&� Wéãòôéõâö�êîí '�(�)�*!%3���ìñ�

=ÛÝ?Þ



áTôéõâöTßT÷��éãäß����éã�å�7!��� �ã�ôéæ�áTôéæóí áTô�ç�/�WéãòôTõìö�ê!� ß�ýTáTôâæîí áäãTá���/âãTåTæA������ñ��
÷Tö�ëâçTç,WéãòôTõ�ö�ê�'éã���/äã�åTæ ê�ÿTæéê�ý��äç
ùéßéöòæéê�å �áTôéõâöTßT÷��éãäß��øß�ýâßòæ!��� �ßòýTáTôéæ30 ýäê��32�/äëòýéýäêéö&� WäãòôTõâö�êóí '�(�)�*!%3���ìñã�ôéæ�áTôéæB0 ýäê��32�/âëòýTýäêéö.�
�@/äã�åéæîí '�(�)�*!%3���ìñ�áTôéõâöTßT÷��éãäß����éã�å�7!��� �ã�ôéæ�áTôéæóí áTô�ç�/$�@/äã�åäæ!���Áç�/äã�åäæ���� ß�ýTáTôäæîí áäãòá�WéãòôTõìö�ê!���1:��pí _����ìñ��
÷Tö�ëâçTç,'äßÁà�êTåþê�ÿTæéêòý��äç¾ùéßTöòæäê�å �áéåâß��éë�æéêèß�ýéæø÷�ãòôTýéæ8%Lö�êòý��éæ�/8%­ýTôòà�ñáéåâß��éë�æéêèö�ãòý��þö�ëäçòæ�'äßÁà�êpñ
áTôéõâöTßT÷��éãäß��øß�ýâßòæ!�Áß�ýéæ<-$� �æ�/âßéç�íðöTêòý��Tæ�/;0i-îñæ�/âßéç�íð÷TãòôTýéæ60,�
ñæ�/âßéç�í ýéôòà;0��
ñßòýTáTôéæ30 ýäê��32�/äëòýéýäêéö&�
��/äã�åTæîí#'�(�)�*8%3���ìñã�ôéæ�áTôéæB0 ýäê��32�/âëòýTýäêéö.�
�@/äã�åéæîí '�(�)�*!%3���ìñ�
áTôéõâöTßT÷��éãäß����éã�å�7!��� �ã�ôéæ�áTôéæóí áTô�ç�/$�@/äã�åäæ!�Áß�ýäáTôéæ+í áâãòá4�@/âãTåéæ!�@���ìñ÷TãòôTýéæ�:�:
ñß�ü;� ÷TãòôTýéæB0�0øö�ê�ý��Tæ�/$� �÷�ãòôTýéæ30��
ñ��>âç�æéê�à�í ãòôéæóí áéåäß�ýâæäö�ýF� ýéôòà&:�:���ñ��
áTôéõâöTßT÷�'äßËà�ê�å!� ßòýéæ<-�� �ç�ôTáäê�å!�#-��ìñ��

÷Tö�ëâçTç�2TãòôTýäæ�Wéã���ý ê�ÿTæéêòý��äç
ùéßTö�æéê�å �áéåâß��éë�æéêèß�ýéæøö�êòý��Tæ�/8%L÷�ãòôéýéæpñ
2Tã�ôTýéæ�Wéã���ý8� ß�ýäæ ö�ê�ý��Tæ�/$� �ç�ôTáäê�å!�Áö�êòý��Tæ�/$�ìñ�áTôéõâöTßT÷��éãäß��øß�ýâßòæ!�Áß�ýéæ öTêòý$� �æ�/âßéç�íðöTêòý��Tæ�/;0¾öTêòýîñæ�/âßéç�íð÷TãòôTýéæ60¾ö�ê�ýîñßòýTáTôéæ30 ýäê��32�/äëòýéýäêéö&�ðùäö�ãTë�æîí#'�(�)�*8%3���ìñ�áTôéõâöTßT÷��éãäß����éã�å�7!��� �÷TãòôTýéæ�]�]�ñßòýTáTôéæîí áäãòáäùéöTãTë�æ!�@�ìñß�ü;� ÷TãòôTýéæB0�0���� �÷�ãòôTýéæ30
ö�êòý��éæ�/îñ��>âç�æéê�à�í ãòôéæóí áéåäß�ýâæäö�ýF��"��TãTýäê$"���ñ���

÷Tö�ëâçTçøúËýéæ�)éåäß�ýéæéêTåèê�ÿTæäêòý��äç
ùäßTöòæéê�å �ß�ýäæ¾ÿîñáTôéõâöTßT÷��éãäß����éã�å�7!��� � ßòýéæ
ß,0
ß�ýTáTôéæóí áäãòá�ú�ýéæ!���
ñ��>�ç�æéêËà�íðãòôéæîí áäåäß�ýäæ8�ðÿ�:�:�:$";"��ìñ��>�ç�æéêËà�íðãòôéæîí áäåäß�ýäæâöòý8�Ëß���ñãòôäæ�áTôéæîí áTô�ç�/�ú�ýéæ!�Áß���ñ�áTôéõâöTßT÷��éãäß��øß�ýâßòæ!��� �ÿ�0��
ñßòýTáTôéæ30 ýäê��32�/äëòýéýäêéö&�Áú�ýéæéê��éêéåîí '�(�)�*A%�����ñã�ôéæ�áTôéæB0 ýäê��32�/âëòýTýäêéö.�ÁúËýéæéê��éê�åóí '�(�)�*!%3���ìñ� úËýäæ�)Tåäß�ýäæéê�å!��� ����
÷Tö�ëâçTç�2TãËàäá�ö�ê�ÿ�)Tåâß�ýéæéê�åÉê�ÿéæéêòý��äç¾ùäßTöòæéê�å �ß�ýäæ¾åäêTëéö&% ßËà�ë��pñß�ýäæ�-îñáTôéõâöTßT÷��éãäß����éã�å�7!��� � üâö�ãTë�æ
ü�0¾ß�ýéáTôéæîí áâãòáäùéö�ãéë�æ8���
ñ��>�ç�æéêËà�íðãòôéæîí áäåäß�ýäæ8��� åâêTëäö�:�: ï,�
ïD=éëTæ�/óí )âú + -���:�"3"��ìñ��>�ç�æéêËà�íðãòôéæîí áäåäß�ýäæâöòý8� ü���ñãòôäæ�áTôéæîí áTô�ç�/äùäö�ãTëTæ8�ðü��
ñü�0¾ßòýTáTôéæîí áäãòáäùéöTãTë�æ!�@�ìñ��>�ç�æéêËà�íðê�åTåîí áäåäß�ýäæ8��� ß�à�ë���:�: ï,�
ïD=éëTæ�/óí )âú + -���:�"3"��ìñ��>�ç�æéêËà�íðê�åTåîí áäåäß�ýäæâöòý8� ü���ñãòôäæ�áTôéæîí áTô�ç�/äùäö�ãTëTæ8�ðü��
ñßòü�� åéêéëéö�0�0,-�� �åäêTëéö�0,�pñßËà�ë��30,�pñ�

�
áéôTõâöTßT÷3�éãéß��øß�ýâß�æ!� ß�ýéæ ö�êòý��Tæ�/$� �æ�/âßéç�í -B0¾ö�ê�ý��Tæ�/îñåéêTëéö�03�pñß�ýTáTôéæB0 ýäê��32�/âëòýTýäêéö.�ðùéö�ãTëTæîí '�(�)�*!%����ìñßÁà�ë��B0,�
ñãòôéæ�áTôäæB0Lýäê���2�/äëòýTýäêäö&�ðùéö�ãéë�æîí '�(�)�*A%,���ìñ�áéôTõâöTßT÷B2TãËàäáâöTê�ÿ�)Tåäßòýéæéê�å!�Ëß�ýéæ~ö�êòý��Tæ�/$� �çËôTáäê�å8� ö�êòý��éæ�/$�ìñ��

÷éö�ëäçTç��@/äãTåTæ�)Tåäßòýéæéê�å ê�ÿTæéê�ý��äç
ùéßéöòæéê�å �áéôTõâöTßT÷3�éãéß����éã�å�7!��� � ç�/äã�åTæ ß,0
ß�ýTáTôéæóí áäãòá���/äã�åTæ!�@�ìñ��>âç�æéêËà í ãòôéæîí áéåäßòýäæâö�ýF� ß��ìñ¾ãòôäæ�áTôéæîí áTô�ç�/���/äãTåTæ8�Áß��
ñ �áéôTõâöTßT÷3�éãéß��øß�ýâß�æ!��� � ß�ýTáTôéæB0 ýäê��32�/âëòýTýäêéö.�
�@/äã�åéæîí '�(�)�*!%3���ìñã�ôéæ�áTôéæ10Lýäê���2�/âëòýTýäêéö.�
�@/äã�åéæîí '�(�)�*8%3����ñ ���/äã�åTæ�)éåäß�ýéæéêTå!��� ���� ÷éö�ëäçTçiWéãòôéõâö�ê�)Tåâß�ýéæéê�åÉê�ÿéæéêòý��äç¾ùäßTöòæéê�å �áéôTõâöTßT÷3�éãéß����éã�å�7!��� � �TãòôTõâöTêþßi0
ß�ýTáTôäæîí áäãòá�WéãòôTõâöéê.����ñ��>âç�æéêËà í ãòôéæîí áéåäßòýäæâö�ýF� ß��ìñ¾ãòôäæ�áTôéæîí áTô�ç�/�WäãòôéõâöTê!� ß��ìñ �áéôTõâöTßT÷3�éãéß��øß�ýâß�æ!��� � ß�ýTáTôéæB0 ýäê��32�/âëòýTýäêéö.� WéãòôTõ�ö�êpí '�(�)�*!%3����ñã�ôéæ�áTôéæ10Lýäê���2�/âëòýTýäêéö.� WéãòôTõ�ö�êîí '�(�)�*8%����ìñ �WäãòôTõâö�ê�)Tåäß�ýéæäê�å!��� ���� ÷éö�ëäçTçÂùéö�ãéë�æ�)Tåäßòýéæéê�å ê�ÿTæéê�ý��äç
ùéßéöòæéê�å �
áéôTõâöTßT÷3�éãéß����éã�å�7!��� � üäö�ãTë�æ ß,0
ß�ýTáTôéæóí áäãòáäùäö�ãTë�æ!�@�ìñ��>âç�æéêËà í ãòôéæîí áéåäßòýäæâö�ýF� ß��ìñã�ôéæ�áTôéæóí áTô�ç�/âùéö�ãéëTæ8� ß��ìñ �áéôTõâöTßT÷3�éãéß��øß�ýâß�æ!��� � ß�ýTáTôéæB0 ýäê��32�/âëòýTýäêéö.�ðùéö�ãTëTæîí '�(�)�*!%3���ìñã�ôéæ�áTôéæ10Lýäê���2�/âëòýTýäêéö.�ðùéö�ãTëTæîí '�(�)�*8%3����ñ �ùäö�ãTë�æ�)éåäß�ýéæéêTå!��� ����

÷éö�ëäçTçÂùéö�ãéë�æ�ßéãéß�� ê�ÿTæäêòý��äç
ùäßTöòæéê�å �áéôTõâöTßT÷3�éãéß����éã�å�7!��� � ß�ýéáTôéæîí áâãòáäùéö�ãéëTæ!�@�ìñ �áéôTõâöTßT÷3�éãéß��øß�ýâß�æ!��� � ß�ýéáTôéæB0 ýäê��32�/äëòýéýäêéö&�ðùäö�ãTë�æîí#'�(�)�*8%����ìñ ��
÷éö�ëäçTç��@/äãTåTæ�ßéãéß�� ê�ÿTæäêòý��äç
ùäßTöòæéê�å �áéôTõâöTßT÷3�éãéß����éã�å�7!��� � ß�ýéáTôéæîí áâãòá��@/äãTåéæ!�@�ìñ �áéôTõâöTßT÷3�éãéß��øß�ýâß�æ!��� � ß�ýéáTôéæB0 ýäê��32�/äëòýéýäêéö&�
��/äã�åTæîí#'�(�)�*8%����ìñ ��
÷éö�ëäçTç
úËýéæ�ßéãéß��þêTÿTæéêòý��âç
ùéßTöòæäê�å �áéôTõâöTßT÷3�éãéß����éã�å�7!��� � ß�ýéáTôéæîí áâãòá�úËýéæ8���ìñ �áéôTõâöTßT÷3�éãéß��øß�ýâß�æ!��� � ß�ýéáTôéæB0 ýäê��32�/äëòýéýäêéö&�Áú�ýéæéê��éêéåîí '�(�)�*!%3����ñ ��
÷éö�ëäçTçÂùéö�ãéë�æ�'éã���/äã�åTæ ê�ÿTæéê�ý��äç
ùéßéöòæéê�å �áéôTõâöTßT÷3�éãéß����éã�å�7!��� �ãòôéæ�áTôäæîí áTô�ç@/��@/äãéåTæ8����ç�/äãéåTæ$�� ß�ýTáTôäæîí áäãòáâùéö�ãTëéæ!���<:,�îí _�ü�����ñ�áéôTõâöTßT÷3�éãéß��øß�ýâß�æ!��� � ß�ýéáTôéæB0 ýäê��32�/äëòýéýäêéö&�ðùäö�ãTë�æîí#'�(�)�*8%����ìñã�ôéæ�áTôéæ10Lýäê���2�/âëòýTýäêéö.�
�@/äã�åéæîí '�(�)�*8%3����ñ ��
÷éö�ëäçTçÂùéö�ãéë�æ�'éãäú�ýéæèê�ÿéæéêòý��äçøùéßTöòæéêTå �áéôTõâöTßT÷3�éãéß����éã�å�7!��� �ãòôéæ�áTôäæîí áTô�ç@/�úËýéæA���Áß�ýâæ���� ß�ýTáéôéæîí áäã�áäùéö�ãTëTæ8���1:��pí _�ü����ìñ �áéôTõâöTßT÷3�éãéß��øß�ýâß�æ!��� � ß�ýéáTôéæB0 ýäê��32�/äëòýéýäêéö&�ðùäö�ãTë�æîí#'�(�)�*8%����ìñã�ôéæ�áTôéæ10Lýäê���2�/âëòýTýäêéö.�ÁúËýéæéê��éêTåîí#'�(�)�*8%3���ìñ ��
÷éö�ëäçTç��@/äãTåTæ�'éãTùäö�ãTë�æ ê�ÿTæéê�ý��äç
ùéßéöòæéê�å �áéôTõâöTßT÷3�éãéß����éã�å�7!��� � ç�/âã�åTæ ß,0¾ß�ýéáTôéæîí áâãòá��@/äãTåTæ8���
ñüâö�ãTë�æøü�06�ðüäö�ãTë�æ$�øß�ñã�ôéæ�áTôéæóí áTô�ç�/âùéö�ãéëTæ8� ü4�ìñ �áéôTõâöTßT÷3�éãéß��øß�ýâß�æ!��� � ß�ýéáTôéæB0 ýäê��32�/äëòýéýäêéö&�
��/äã�åTæîí#'�(�)�*8%����ìñã�ôéæ�áTôéæ10Lýäê���2�/âëòýTýäêéö.�ðùéö�ãTëTæîí '�(�)�*8%3����ñ ��
÷éö�ëäçTçißéãé÷Tã��Tê�å���>âç�æéêËàÓê�ÿéæéêòý��äç��òáâöTßòæ�`Tãéß�ý� áéôTõâöTßT÷3�éãéß��øß�ýâß�æ!� ß�ýéæ<Wéù�'�Téê�ý8%Lß�ýéæ¾ýäê���Téêòý8%Ãüâö�ãTë�æ ÷&%üâö�ãTë�æèçËáâêTê���� �çòê�æ���á�öTßòæTæéêTå!� û�U�a�-�W�STû�U�Oìú@-8�����ìñ

ë����.� ýâê��B=éë��Týâßòæ�ô��éê��òæ�ôéüéü!�#Wéù�'�Täê�ýA% ýäê���Täêòý8%LçËáäêéê������ìñë����.� ýâê��B)�/äëâçòê��òæ�ôäüTü!� Wéù�'�TäêòýF% ýäê���Téê�ý8%V÷&%VçËáäêTê������ìñ
çòê�æ�`�ãäß�ýäê�å!�ðû�U@a�-�W�S�û�U�Oâú@-A�����ìñ�

ßäãé÷�ã��TêTå���>âç�æäêËàF�Áßòýäæ;Wéù�'�Täêòý8%Vß�ýéæ¾ýäê���Téêòý8%Vüäö�ãTë�æ ÷.%wüäöTãTë�æèçËáäêéê���� �çËôTáäê�å8� Wéù�'�Täêòý8% ýäê���Täêòý8%V÷&%VçËáäêéê����ìñ�
=ÛÝ�W



�
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ßéçVõäêé÷Tëòô�çòêøæ�/äêøß�ýTáTôéæèçTß���ýäëéöøßäçVåéêéëéö
ëòý����éßéçT÷òåéê�æéêpñ+�+ �éßéç�÷òåäê�æéêòýäêâçTç
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æäã¾ë��éãéß��+�+ ß�ýéæéê�åTáäãéö�ë�æâß�ý��Éëòý��¾æ�/äê�ý3�éêé÷TßÁà�ëTæäß�ý��èõ�>+�+ åéê��òôTý��Tëòýéæ ëËà�ãòôTýäæâç�íq-éã�å�à�ëäöTö�>

+�+ æ�/äêäç�ê
ýTôòàäõâê�åâçø÷�ã�ôâö��¾õäê
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æ�/âê,�âß�ý��Tã���ç��äßTöTö ýäã
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Main

Vocoder

FilterBank

VocoderSystem

MagnitudeStuff

SplitJoin

SplitJoin

Remapper

PhaseStuff

SplitJoin

InnerPhaseStuff InnerPhaseStuff InnerPhaseStuff InnerPhaseStuff InnerPhaseStuff InnerPhaseStuff InnerPhaseStuff InnerPhaseStuff InnerPhaseStuff InnerPhaseStuff InnerPhaseStuff InnerPhaseStuff InnerPhaseStuff InnerPhaseStuff InnerPhaseStuff

SumReals

SumRealsRealHandler

SplitJoin

SplitJoin

StepSource_6
push=1
pop=0
peek=0

IntToFloat_9
push=1
pop=1
peek=1

Delay_15
push=1
pop=1
peek=1

DUPLICATE(1,1,1,1,1,1,1,1,1,1,1,1,1,1,1)

DFTFilter_33
push=2
pop=1
peek=29

DFTFilter_33
push=2
pop=1
peek=29

DFTFilter_33
push=2
pop=1
peek=29

DFTFilter_33
push=2
pop=1
peek=29

DFTFilter_33
push=2
pop=1
peek=29

DFTFilter_33
push=2
pop=1
peek=29

DFTFilter_33
push=2
pop=1
peek=29

DFTFilter_33
push=2
pop=1
peek=29

DFTFilter_33
push=2
pop=1
peek=29

DFTFilter_33
push=2
pop=1
peek=29

DFTFilter_33
push=2
pop=1
peek=29

DFTFilter_33
push=2
pop=1
peek=29

DFTFilter_33
push=2
pop=1
peek=29

DFTFilter_33
push=2
pop=1
peek=29

DFTFilter_33
push=2
pop=1
peek=29

WEIGHTED_ROUND_ROBIN(2,2,2,2,2,2,2,2,2,2,2,2,2,2,2)

RectangularToPolar_40
push=2
pop=2
peek=2

WEIGHTED_ROUND_ROBIN(1,1)

DUPLICATE(1,1) WEIGHTED_ROUND_ROBIN(1,1,1,1,1,1,1,1,1,1,1,1,1,1,1)

WEIGHTED_ROUND_ROBIN(1,1)

PolarToRectangular_159
push=2
pop=2
peek=2

FIRSmoothingFilter_50
push=15
pop=15
peek=15

Identity_53
push=1
pop=1
peek=1

WEIGHTED_ROUND_ROBIN(1,1)

Deconvolve_58
push=2
pop=2
peek=2

WEIGHTED_ROUND_ROBIN(1,1)

Duplicator_67
push=4
pop=3
peek=3

LinearInterpolator_78
push=4
pop=1
peek=2

WEIGHTED_ROUND_ROBIN(1,1)

Multiplier_86
push=1
pop=2
peek=2

Decimator_83
push=1
pop=3
peek=3

Identity_105
push=1
pop=1
peek=1

PhaseUnwrapper_112
push=1
pop=1
peek=1

PhaseUnwrapper_112
push=1
pop=1
peek=1

PhaseUnwrapper_112
push=1
pop=1
peek=1

PhaseUnwrapper_112
push=1
pop=1
peek=1

PhaseUnwrapper_112
push=1
pop=1
peek=1

PhaseUnwrapper_112
push=1
pop=1
peek=1

PhaseUnwrapper_112
push=1
pop=1
peek=1

PhaseUnwrapper_112
push=1
pop=1
peek=1

PhaseUnwrapper_112
push=1
pop=1
peek=1

PhaseUnwrapper_112
push=1
pop=1
peek=1

PhaseUnwrapper_112
push=1
pop=1
peek=1

PhaseUnwrapper_112
push=1
pop=1
peek=1

PhaseUnwrapper_112
push=1
pop=1
peek=1

PhaseUnwrapper_112
push=1
pop=1
peek=1

PhaseUnwrapper_112
push=1
pop=1
peek=1

WEIGHTED_ROUND_ROBIN(1,1,1,1,1,1,1,1,1,1,1,1,1,1,1)

Duplicator_151
push=4
pop=3
peek=3

FirstDifference_116
push=1
pop=1
peek=1

ConstMultiplier_122
push=1
pop=1
peek=1

Accumulator_142
push=1
pop=1
peek=1

FirstDifference_116
push=1
pop=1
peek=1

ConstMultiplier_122
push=1
pop=1
peek=1

Accumulator_142
push=1
pop=1
peek=1

FirstDifference_116
push=1
pop=1
peek=1

ConstMultiplier_122
push=1
pop=1
peek=1

Accumulator_142
push=1
pop=1
peek=1

FirstDifference_116
push=1
pop=1
peek=1

ConstMultiplier_122
push=1
pop=1
peek=1

Accumulator_142
push=1
pop=1
peek=1

FirstDifference_116
push=1
pop=1
peek=1

ConstMultiplier_122
push=1
pop=1
peek=1

Accumulator_142
push=1
pop=1
peek=1

FirstDifference_116
push=1
pop=1
peek=1

ConstMultiplier_122
push=1
pop=1
peek=1

Accumulator_142
push=1
pop=1
peek=1

FirstDifference_116
push=1
pop=1
peek=1

ConstMultiplier_122
push=1
pop=1
peek=1

Accumulator_142
push=1
pop=1
peek=1

FirstDifference_116
push=1
pop=1
peek=1

ConstMultiplier_122
push=1
pop=1
peek=1

Accumulator_142
push=1
pop=1
peek=1

FirstDifference_116
push=1
pop=1
peek=1

ConstMultiplier_122
push=1
pop=1
peek=1

Accumulator_142
push=1
pop=1
peek=1

FirstDifference_116
push=1
pop=1
peek=1

ConstMultiplier_122
push=1
pop=1
peek=1

Accumulator_142
push=1
pop=1
peek=1

FirstDifference_116
push=1
pop=1
peek=1

ConstMultiplier_122
push=1
pop=1
peek=1

Accumulator_142
push=1
pop=1
peek=1

FirstDifference_116
push=1
pop=1
peek=1

ConstMultiplier_122
push=1
pop=1
peek=1

Accumulator_142
push=1
pop=1
peek=1

FirstDifference_116
push=1
pop=1
peek=1

ConstMultiplier_122
push=1
pop=1
peek=1

Accumulator_142
push=1
pop=1
peek=1

FirstDifference_116
push=1
pop=1
peek=1

ConstMultiplier_122
push=1
pop=1
peek=1

Accumulator_142
push=1
pop=1
peek=1

FirstDifference_116
push=1
pop=1
peek=1

ConstMultiplier_122
push=1
pop=1
peek=1

Accumulator_142
push=1
pop=1
peek=1

WEIGHTED_ROUND_ROBIN(1,1)

WEIGHTED_ROUND_ROBIN(1,18,1)

FloatVoid_201
push=0
pop=1
peek=1

WEIGHTED_ROUND_ROBIN(1,0)

InvDelay_207
push=1
pop=1
peek=14

Identity_162
push=1
pop=1
peek=1

Doubler_165
push=1
pop=1
peek=1

Identity_168
push=1
pop=1
peek=1

WEIGHTED_ROUND_ROBIN(1,18,1)

WEIGHTED_ROUND_ROBIN(1,1)

Adder_183
push=1
pop=10
peek=10

Adder_189
push=1
pop=10
peek=10

WEIGHTED_ROUND_ROBIN(1,1)

Subtractor_192
push=1
pop=2
peek=2

ConstMultiplier_198
push=1
pop=1
peek=1

FloatToShort_210
push=1
pop=1
peek=1

ShortPrinter_214
push=1
pop=1
peek=1

ShortVoid_217
push=0
pop=1
peek=1
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Main

Vocoder

VocoderSystem

MagnitudeStuff

PhaseStuff

Wrapper_for_Fused_SplitJoin_5

Fused__StepSource_6_1443_IntToFloat_9_1446_Delay_15_1481
push=1
pop=0
peek=0

Fused_FilterBank
push=30
pop=1
peek=29
initPush=0
initPop=0
initPeek=28

RectangularToPolar_40
push=2
pop=2
peek=2

WEIGHTED_ROUND_ROBIN(1,1)

Fused_SplitJoin
push=30
pop=15
peek=15

Pre_SplitJoin
push=15
pop=15
peek=15

WEIGHTED_ROUND_ROBIN(1,1)

PolarToRectangular_159
push=2
pop=2
peek=2

Deconvolve_58
push=2
pop=2
peek=2

Fused_SplitJoin
push=8
pop=6
peek=10
initPush=0
initPop=0
initPeek=4

Multiplier_86
push=1
pop=2
peek=2

Identity_105
push=1
pop=1
peek=1

Fused_SplitJoin
push=15
pop=15
peek=15

Post_SplitJoin
push=15
pop=15
peek=15

Duplicator_151
push=4
pop=3
peek=3

Fused__Pre_SumReals_1841_Fused_SumReals_1948_Post_SumReals_1951_2078
push=1
pop=40
peek=40

Fused__InvDelay_207_1487_FloatToShort_210_1490_ShortPrinter_214_1494_ShortVoid_217_1497
push=0
pop=1
peek=14
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tile0 PolarToRectangular

Multiplier

Fused

WEIGHTED

Fused

Duplicator Post

Fused Fused Fused Fused

Deconvolve Fused RectangularToPolar Pre_SplitJoin
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SourceAHL
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extFilt
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AddZeroEnd

extFilt
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AddZeroEnd
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DelMat
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AandL
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choldAhA

AhrdAhA
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multvectdoub

sourcerSplit

vectdouble

vectdouble

split_ahrd

vectdouble

dsolve

LrL

Ahrchold

Lest

error_split

vectdouble

LrL

Sourceh_8
push=4
pop=0
peek=0

WEIGHTED_ROUND_ROBIN(2,2)
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WEIGHTED_ROUND_ROBIN(5,5)
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push=1
pop=0
peek=0
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push=1
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peek=1

WEIGHTED_ROUND_ROBIN(1,2)
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peek=2
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Identity_24
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push=1
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push=1
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peek=1
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Delay_34
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peek=1
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pop=1
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push=1
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pop=1
peek=1

WEIGHTED_ROUND_ROBIN(5,5,5,5)
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pop=20
peek=20

DUPLICATE(1,1)
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peek=10
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peek=1

WEIGHTED_ROUND_ROBIN(10,10)
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pop=1
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WEIGHTED_ROUND_ROBIN(12,10)
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WEIGHTED_ROUND_ROBIN(8,20)
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pop=1
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peek=25
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WEIGHTED_ROUND_ROBIN(4,4)

Identity_89
push=1
pop=1
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backs_171
push=4
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pop=1
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SourceAHL
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SplitMat

AandL

GenL

RowCol

AhrdAhA

Ahrd

AhrL1

multvectdoub

vectdouble

vectdouble

split_ahrd

vectdouble

Ahrchold

Lest

vectdouble

Sourceh_8
push=4
pop=0
peek=0

Fused_ConvMat
push=10
pop=4
peek=12
initPush=0
initPop=0
initPeek=8

WEIGHTED_ROUND_ROBIN(5,5)

Fused_DelMat
push=2
pop=1
peek=1

Fused_DelMat
push=2
pop=1
peek=1

WEIGHTED_ROUND_ROBIN(2,2)

DUPLICATE(1,1)

Identity_37
push=1
pop=1
peek=1

WEIGHTED_ROUND_ROBIN(1,1,1,1)

WEIGHTED_ROUND_ROBIN(20,20)

WEIGHTED_ROUND_ROBIN(30,10)

Identity_40
push=1
pop=1
peek=1
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push=1
pop=1
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peek=1
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SelfProd_49
push=10
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peek=20

Fused_choldAhA
push=20
pop=10
peek=10

WEIGHTED_ROUND_ROBIN(20,10)
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push=1
pop=1
peek=1

WEIGHTED_ROUND_ROBIN(12,10)

WEIGHTED_ROUND_ROBIN(4,18)

Fused__Fused__Pre_sourcerSplit_1078_Fused_sourcerSplit_1091_Post_sourcerSplit_1095_1131_1648_multvect_80_1663
push=4
pop=20
peek=20

DUPLICATE(1,1)

WEIGHTED_ROUND_ROBIN(8,20)

WEIGHTED_ROUND_ROBIN(4,24)

DUPLICATE(1,1)
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push=1
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Identity_86
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WEIGHTED_ROUND_ROBIN(4,4)

Identity_89
push=1
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DUPLICATE(1,1)
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push=4
pop=24
peek=24

WEIGHTED_ROUND_ROBIN(8,4)

Identity_95
push=1
pop=1
peek=1

Identity_98
push=1
pop=1
peek=1

WEIGHTED_ROUND_ROBIN(4,4)

Identity_124
push=1
pop=1
peek=1

Fused__Pre_error_split_1135_Fused_error_split_1150_Post_error_split_1154_1190
push=11
pop=18
peek=18

WEIGHTED_ROUND_ROBIN(4,20)

Fused__Fused__Pre_LrL_1302_Fused_LrL_1323_Post_LrL_1327_1369_1706_backs_171_1724
push=4
pop=24
peek=24

choldsigma_145
push=10
pop=11
peek=11

DUPLICATE(1,1)

Identity_148
push=1
pop=1
peek=1

Identity_151
push=1
pop=1
peek=1

WEIGHTED_ROUND_ROBIN(10,10)

FileWriter_172
push=0
pop=1
peek=1
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WEIGHTED Fused

SelfProd

Sourceh

WEIGHTED

Fused

Fused

Fused WEIGHTED

WEIGHTED

chold
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