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ÛÆg�h:jeÜ�Ý�acÞ�f�Ý-a#Üßnáàãâºä åæo�ÜßbÌÝ�giacçÌè>Üßb�dNç)Ý�h�jeçÌo�b-Üßjéç-hvÞßh�b�fM|¸Ý�fMç�d+çsèÓh:gif�ÞMh
ê h3h�nypih3fM|#acnië8èÍacÝ-gep�tib-acniëZb�h3ì�h3n�Ý>íMh"fMb�ç3îÑmïhÌfMb�hÆèÓÜßb�dÑa#niëða#nñÝ�gihÆòÅh�|#p\ÜMo
ì�Üßj\óit�Ý�h�bðfM|#ëßh ê b�f�læfNì�ÜßjejDtiniacÝ�í�Ý�gÅf ÝZgifMçZç�t ê ç)Ý�fMn�Ý�a#fM|#|§íCì�Üßn�Ý�b-a ê t�Ý-h3p
Ý-ÜôÝ�gih@p�h�òÅnia§Ý�acÜßnõÜMoðjyf Ý�gih�jyf�Ý-a#ì3fM|sh�niì3Ü+piacniëßç6|#acdMh÷ö�f�Ý�gwö�øùàãâºú å8ÜMb
û ó�h3nwö�f�Ý�gÊàãâ�ü�å�î�mýhñfMb-hñfM|cç-Üyè>Üßb�d+acniëra#nxÝ-gih\öxf�Ý-g�þ�qÌh�ÝØóib�Ü ÿ�h3ìvÝeà â � å�l
èÍg�a#ì�g\ì3Üß|c|#h3ìvÝ�çJjef�Ý-gih3jef�Ý�acì"fM|+a#n�o�Üßb-jef�Ý�acÜßnZè>Üßb�|#p�èÍacpihÍfMnipñÝ�b�a#h3çJÝ-ÜØóib-Ü�þ
Þ+acpihejef�Ý-gih3jef�Ý�acì3a#fMniç èÍa§Ý�gïg�a#ëßg��ÑtÅfM|#a§Ý�í@a#n�o�Üßb-jef�Ý�acÜßn@Üßnýjyf�Ý-gih3jef�Ý-a§þ
ì3fM|Èç-t ê ÿ�h�ì�Ý-ç3î��>h3ç-acpihyacn�o�Üßb�jyf�Ý-a#Üßn÷ÜßnáÝ�giheÜßb-ëßfMnia��3f�Ý�acÜßnÅfM|Áç�Ý�b�tiì�Ý-tib-heÜMo
Ý-gih8jef�Ý�g�h3jef�Ý�acì"fM|Åacniç�Ý-acÝ�t�Ý�h3ç�l�ó�b-h3ó�b-a#n�Ý-çÆfMnip6ÜMÝ-gih3b>óÅfMó�h3b�ç~ÜßnyÝ-gih mýh ê
f�b-h÷ì3Üß|c|#h�ì�Ý�h�p f�nipXfMnifM|cí��3h�p Ý-ÜÊh
	+Ý�b�f�ì�Ý�b-h3|ch�Þ�fMn�ÝNa#n�o�ÜMb-jef�Ý�acÜßn'îÆz+a#niì�h
ö�f�Ý�gwö�ø fMnip û ó�h3nÅöxf�Ý�gÊgÅf"Þßh�ë�fMa#n�h3p èÍa#pihNfMì�ì3h3ó�Ý�fMniì�h ê í a#n�ç�Ý�a§Ý�t�þ
Ý-a#Üßn�çÓ|#acdMhÌm��� fMnip6ç�ÜMo�Ý�è~f�b-h8jefMnÑt�o�fMìvÝ�tib�h3b-ç�l�a§Ý~ì"f�n ê h h�	�ó�h�ì�Ý-h3p6Ý�gÅf Ý
p�Ü�ì�tijeh�n�Ý�çÆèÍa#|c|'tiç-hRÝ-gih3ç�hZh�niì3Ü+pia#n�ëßçÆo�Üßb~o�Üßb-jDti|$fMhsÝ�Ü\f{|$fMb�ëßh3bÆh
	�Ý-h3n�Ý"î
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� n a#j\ó�Üßb�Ý�fMn�Ý@pih�Ý�fMa#|Da#çCÝ�gif�Ýïöxf�Ý�gÅöxøùì3Üßj\h3ç÷acn Ý�è>Ü p�a���h3b-h�n�Ý
ç)Ý�í+|#h3ç�lJì"f�|#|#h�p��/b-h�ç-h3n�Ý�f�Ý�acÜßnÊöxfMb-dÑtióÉfMn�p�ÓÜMnÑÝ-h3n�ÝeöxfMb�dÑtió'îJÛÆgihr|#f�Ý�þ
Ý-h3bTp�h3ç-ì�b-a ê h�çTÝ�gih@jef�Ý�g�h3jef�Ý�acì"fM|Æì�Üßn�Ý�h3n�ÝNÜMoðfMnõh
	�óib-h�ç-ç-acÜßn'lÓèÍg�h3b-h3fMç
Ý-gihñòÅb-ç)ÝDpihvòÅnih�çDÝ�gih\b-h�nipih�b-a#n�ëxÜMo>Ý�gih\h�	�óib�h3ç-ç�a#Üßn�î��Ìh3niì�heÝ�g�a#çRèÍa#pih�|cí
t�ç-h3p\ç�Ý�í+|chÆpiÜ�h�ç/niÜMÝ/ì�Üßn�Ý�fMacn{b-acì�g\acn�o�Üßb�jyf�Ý-a#ÜßnZf ê Üßt�ÝJÝ-gihÆjef�Ý�gih�jyf Ý�a#ì3fM|
j\h"f�nia#nië�î

mýhegif�ÞMheç)Ý�fMb)Ý�h�pýÝ�Ürb�h3ì3ÜMniç�Ý-b-tiìvÝ:jef�Ý�gih�jyf Ý�a#ì3fM|Áì�Üßn�Ý�h�nÑÝðo�b-ÜMj o�Üßb)þ
jDti|$fMhØëßa§Þßh�nxa#nxöxf�Ý-gwöxøQfMn�p û ó�h�nwöxf�Ý-g�èÍa§Ý�g�Ý-gihðì3Üßniì�b-hvÝ�hDó�b-Ü ê |ch3j
Ü�oJfMnifM|cí��3acnië{pia���h�b-h3n�Ý-a$fM|'h��ÑtÅf�Ý�acÜßniç�î

û tib\ì3tib�b-h�nÑÝea#j\ói|ch3j\h3n�Ý�f�Ý-a#ÜßnQç�tióió�Üßb�Ý-ç\Ý-gihro�Üß|#|cÜºèÍacnië@Üßb)Ý�giÜßëMÜßnÅfM|
ì�|$fMç�ç-a§òÅì"f�Ý-a#Üßn�ç��

 Üßb�pih3b
 Üßb�pia#nifMb�íeÞ�ç�îwóÅfMb�Ý-a$fM|
 |ca#nih3fMbÓÞ+ç3îwniÜßn+þ�|#acnih"f�b
 giÜMjeÜßëMh3nih�ÜßtiçÆÞ+ç3îÅniÜßn+þ�giÜßj\Üßëßh�nih3ÜMtiç

ö�Ü+pih�|#a#n�ëÍèÍa§Ý�gðpia���h3b�h3n�Ý�a#fM|ßh��+tif�Ý�acÜßniçæa#çæì3ÜMjej\ÜßnØa#nØç-ì�a#h�niì3h�î ÛÆg�h3b-h2þ
o�ÜMb-hMl�acoæfZb-h3ç�h"fMb�ì�gih3bÍ|cÜ�ÜßdÑçÓf�ÝÆfDì�Üß|#|ch3ìvÝ�a#ÜMnyÜMoæjef�Ý�g�h3jef�Ý�acì"fM|ÅóÅf�ó�h�b-çÓÝ-gih
acn�o�Üßb�jyf�Ý-a#ÜßnrÜßnCÝ-gihDÝ�í+ó�h:ÜMo<pia���h�b-h3n�Ý-a$fM|¸h��ÑtÅf�Ý-a#Üßn�ç8tiç-h�p@Ý�gih�b-h3acnCa#çsa#n�þ
Ý-h3b�h3ç�Ý-a#niëso�ÜßbÁgiacj ÜßbÁgih�b3î ÛÆgihÆa#n�o�Üßb-jef�Ý�acÜßnØjyf"íðç-t�óió�ÜMb�ÝÁÝ-gih~b�h3ç-h3fMb-ì�g�h3b
èÍa§Ý�g÷b-h�ç-ó�h3ìvÝZÝ-Ü6gia#çRÜßbRg�h3bØÜ�èÍnýj\Ü�p�h3|#acnië6fMn�pájef"íC|ch"fMp@Ý�Ürj\h�Ý-giÜ�p�ç
o�ÜMb:ç-Üß|§Þ+a#niëCì�Üßniç�a#pih�b-h3p óib�Ü ê |ch3j\ç3î � Ý�í�ó�a#ì"f�|~h�	�fMj\ói|#hya#ç:`8b-fMì�g"!�ç{piaco$þ
o�h�b-h�nÑÝ-a$fM|Óh��ÑtÅf�Ý-a#Üßn'îÁÛÆgia#ç{acç:niÜMÝ{è>h3|c|§þ�dÑniÜ�èÍn h�ÞMh3n fMjeÜMniëCb-h�ç-h3fMb-ì�gih�b-ç
acnÊÝ-gih�òÅh�|#p'î � n fMóiói|ca#ì"f Ý�a#ÜMn o�ÜMbeÜßt�byfMó�óib-Ü�f�ì�g ì3Üßt�|#p ê hNÝ-ÜïòÅnip fM|#|
Ü+ì3ì�tib-b�h3niì�h3çsÜMoJ`8b-fMì�g"!ih��ÑtÅf�Ý�acÜßnNa#nTÝ�g�hðjef�Ý-gih3jef�Ý�acì"fM|�|#a§Ý�h3b-f�Ý�t�b-hMî

ÛÆgih@óifMó�h�byóib�Ü�ì�h3h�piç6fMçyo�ÜM|#|#Ü�èÍç�îÓz+h3ì�Ý3îÆúýp�a#ç-ì�tiç-ç�h3çTÝ-gihCóib�Ü ê |#h�jeç
h�niì3ÜMtin�Ý�h3b�h3p�a#nTóÅf�b-ç-acnië\öxf�Ý-gwöxøýfMnip û ó�h�nwöxf�Ý-gro�ÜMb-j:ti|#fMhMî+ÛÆgihRç�h�Þ�þ
h�b�fM|æì�|$fMç�ç-acòiì"f�Ý-a#ÜßniçÍÜMoJpia���h3b�h3n�Ý�a#fM|�h��ÑtÅf�Ý-a#Üßn�ç fMb�hZp�h�òÅnih�pCa#n�feç�tiì3ì�a#niìvÝ
p�h3ì3|#fMb�f Ý�acÞMhÍóiç-h�tipiÜ:ì�Ü�pihÌç�Ý�í+|chsacnTz�h�ì�Ý3î#��î�ÛÆg�h8fMb�ì�giacÝ-h3ì�Ý-tib-hÌÜMo�Ý�gihsóib-Ü�þ
ó�Üßç�h3p a#j\ói|#h�jeh�nÑÝ�f�Ý�acÜßn acç6pih3ç�ì3b-a ê h�p acn z+h3ì�Ý3î � î~ÛÆgiháóÅfMó�h3b6òÅniacç-gih�ç
èÍa§Ý�g6fZpia#ç�ì3tiç�ç-a#ÜMn6ÜßnTo�tib�Ý-gih3b>èÓÜßb�dwl�b-h�|$f�Ý-h3pyè>Üßb�d�lifMnip6f:ì�Üßniì3|ctiç-acÜßnTacn
z+h3ì�Ý-ç3î�ä�lÅü�lwfMnip%$�î
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�/b�Ü ê |#h�jeçrf�b-a#ç�h@a#nõóÅf�b-ç-acniëQo�Üßb-jDti|$fMhxëßacÞMh3nVa#n öxf�Ý-gwöxø f�nip û ó�h3n+þ
ö�f�Ý�gCo�Üßb�jyf Ý�ç3l ê h3ì3fMtiç-h{p�a���h3b-h�n�ÝØfMj\Üßtin�Ý8ÜMo<ç�h3jefMn�Ý�acìDì3|#fMb-a§òÅì"f Ý�a#ÜMn�acç
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n�h3h3p�h3p:o�Üßb�Ý�g�hÓç-hvÞßh�b�fM|+o�Üßb-jef�Ý�çæóib�a#Üßb�Ý-Ü ç-h�jyf�nÑÝ-a#ìÈóib-Ü+ì3h�ç-ç�a#niëiî�öxf Ý�gwöxø
ì�Üßj\h3çØfM|cÜßniëeèÍa§Ý�gCÝ�è>Ü6Þßh3b�ç-acÜßniç3l�a�î h�îcl'öxf�Ý-gwöxø;ÓÜMnÑÝ-h3n�ÝDöxfMb�d+t�óýf�nip
ö�f�Ý�gwö�ø��/b�h3ç-h�n�Ý�f�Ý-a#ÜßnNöxf�b-dÑtió'î+mVgih3b�h"fMçÍö�f�Ý�gwö�ø<ÓÜMnÑÝ-h3n�ÝÌöxf�b-dÑtió
f�nip û ó�h3nÅöxf�Ý�gNfMb�h8Üßb�a#h3n�Ý-h3pTÝ�Ü�èÓfMb-p�çÌj\h"f�nia#niëMçÓÜMoæo�Üßb�j:ti|$f�hso�b-ÜMj Ý-gih
ÜMt�Ý�ç�h�Ý"l~öxf�Ý-gwöxø=�<b�h3ç�h3n�Ý�f�Ý-a#ÜßnõöxfMb-dÑtióõacçypih�ç-acëßnih3p o�ÜMb\Ý-gihxÝ�f�ç-d ÜMo
b�h3nip�h3b-acniëRo�Üßb-jDti|$fMh�îMÛÆgih�b-hvo�Üßb-h�l�acowÝ�fMb�ëßh�Ý-a#niëRç�h3jefMn�Ý�acìÍfMnÅfM|§í�ç�a#çJhvÞßh�nÑÝ-t�þ
f�|#|cíMlßóÅfMb�ç-acnië:ö�f�Ý�gwö�ø>�<b�h3ç�h3n�Ý�f�Ý-a#ÜßnTöxfMb�d+t�óTó�ÜMç-h3çÈç-acëßnia§òÅì"fMn�Ý-|cí{j\Üßb-h
ó�b-Ü ê |ch3j\ç3î

?"@BA CED#FHGICKJELNMPO�Q�O�RSFHDTFPUBVWRXCKD#MZY"[]\
^�nxëßh3nih�b�fM|æÝ�g�hDç-hvÞßh�b�fM|Jó�Üßç�ç-a ê |#hðóÅfMb�Ý-a#ì�|#h3çÍÜMoÈfño�Üßb-jDti|$fñgÅf"Þßh{f�b ê a§Ý�b�f�b�í
f�óióib-ÜMóib-a#f�Ý�h>h3niì�Ü�piacniëßç/acnñöxf�Ý-gwöxø)�/b�h3ç-h�n�Ý�f�Ý-a#ÜßneöxfMb�dÑtió7_DfMn{h3niì�Ü�p+þ
acniëyacç8fMó�óib-Üßó�b-a$f Ý�hZfMç8|#ÜMniëyf�ç Ý�gihZa#n�Ý�h�nipih�pCÞ�acç-tÅf�|#a��3f�Ý�acÜßnNa#çsfMì�gia#hvÞßh�p'î
`ÅÜßb)Ý�tinif�Ý�h�|cíßl�acÝ�acç'ó�Üßç-ç�a ê |chÁÝ�ÜÍfMç�ç-tij\h/Ý�gÅf Ý'Ý�gihJÞ�fMç)Ýæjyf�ÿ�Üßb-a§Ý�í ÜMo�öxf Ý�gwöxø
�/b�h3ç-h�n�Ý�f�Ý-a#Üßn ö�fMb-dÑtióQpiÜ+ì3t�jeh�nÑÝ-çZo�Üßt�nipôÜßnïÝ-gihemýh ê a#çðniÜMÝZpia#b�h3ì�Ý-|cí
èÍb�acÝ�Ý�h3n Üßbxh�piacÝ-h3p ê í Ý�gihQf�t�Ý�giÜMb-ç3l ê t�ÝCóib-Ü+pitiì�h3pXèÍacÝ-g Üßn�hôÜMo:Ý-gih
t ê a��Ñtia§Ý�ÜßtiçÍjef�Ý�g�h3jef�Ý�acì"fM|�ç-ÜMo�Ý�èÓfMb-hØÝ�Ü+Üß|cç3lÅa�î�hMî�ö�fMói|#heàãâßâ3å�l�öxf�Ý-gih3jef�Ý�þ
acì"f àãâHa�å�lÁÜßbZmïh ê+bdc à � å�îÁÛÆgih3b�h�o�Üßb�hMlJÝ�g�hTóib-Ü ê |#h�j ÜMosfMj ê a#ëßtia§Ý�í ê Üßac|#ç
p�ÜºèÍn Ý-ÜõfÊÝ�g�Üßb-Üßt�ëßg fMnÅfM|§í+ç-a#ç�ÜMo{Ý�g�hôì3Üßj\j\Üßn Ý-Ü�Üß|cç�!Ìh3niì�Ü�p�a#niëßç�ÜMo
o�ÜMb-j:ti|#fxóÅfMb)Ý�acì3|#h�ç3î�`wt�b�Ý�g�h3b-j\Üßb�hTÝ�gihNöxf Ý�gwöxøe�/b-h3ç�h3n�Ý�f Ý�a#ÜMn öxf�b-dÑtió
ç)Ý�fMn�pÅfMb-p àãâºú å jyfMd�h3çrfôì�Üßtiói|chCÜMoðb-h�ì3Üßj\jeh�nipÅf�Ý-a#Üßn�çTÜßnõgiÜ�è Ý�ÜQh3n+þ
ì�Ü�p�hðì�h3b)Ý�fMacnNì�Üßniç)Ý�b-t�ì�Ý�çsfMnip�lio�Üßb�Ý-tinÅf�Ý-h3|cíMl�Ý�g�hðì�Üßj\jeÜßnTÝ-Ü�ÜM|#ç~j\Üßb-hRÜMb
|ch3ç�ç:fMpig�h3b-heÝ�Ü�Ý-gih3ç�hTb-h�ì3Üßj\j\h3nipÅf Ý�a#ÜMniç3î�mýhypih�|cÞßhya#n�Ý�ÜNÝ�gih\Ý�Üßóiacì3çðÜMo
h�niì3Ü+piacniëDpih�b-a§ÞMf Ý�acÞMh3ç�l�ì�gÅf�b�fMìvÝ�h3b�ç3l�fMnipyÜMó�h�b�f�Ý-ÜßbÓf�nipyo�tiniìvÝ�acÜßnTfMó�ói|#acì"f þ
Ý-a#Üßn�ç3îMÛÃf ê |ch âÆç�tijejefMb�a��3h�çÃÝ-gihÆh3niì�Ü�p�a#niëßçÃí�ach3|cpih3p ê íZÝ�gih~Ý-gib-h�h~|#h3fMpia#n�ë
jef�Ý-gih3jef�Ý�acì"fM|�ç-Ü�o�Ý�è~fMb�hðÝ-Ü�ÜM|#ç3î

f RIghVji]UBR]k%VWldmnOoMZUqp#D#FPUrpSO�Q ÛÆgih3b�h f�b-hÆÝ�èÓÜðèÓh�|#| þ�dÑniÜ�èÍneó�b-h3ç�h3n�Ý�f Ý�a#ÜMniç
o�ÜMbypih�b-acÞ�f�Ý-acÞMh3çyacn jef�Ý�gih�jyf Ý�a#ì3fM|ÌfMp�þ	giÜ�ìNniÜMÝ�f�Ý�acÜßn'î � ì�ì3Üßb�pia#niëM|cíßl/Ý-gih
ö�f�Ý�gwö�øÊç�Ý�fMnipÅf�b-p÷óib-ÜMó�Üßç�h3ç8Ý�è>Ürpia���h3b�h3n�Ýs�/b-h3ç�h3n�Ý�f Ý�a#ÜMnïö�fMb-dÑtió÷h3n+þ
ì�Ü�p�a#niëßçRÜ�oÓpih�b-a§ÞMf Ý�acÞMh3ç�ît`wÜMbRh�	�fMj\ói|#h�l�Ý�gihñniÜMn�þ�óÅf�b�Ý�a#fM|Áp�h3b-a§Þ�f�Ý�a§Þßh{ÜMoÓf
o�t�niì�Ý-a#Üßn%uCì"fMn ê hØèÍb�acÝ�Ý�h3nracnrÝ-gihRo�Üß|#|cÜ�èÍa#niëDÝ�è>Üñè~f"í+ç��

uwv x)âHy

z
z�{ u x�ú9y

ÛÆg�hÌöxf�Ý�gÅöxø)�/b-h�ç-h�nÑÝ�f�Ý�acÜßneöxfMb�d+t�ó\h�niì3Ü+piacnië8o�Üßb|x�âPyÃa#çÃÝ�gihÓo�ÜM|#|#Ü�èÍacnië1�
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ÛÆg�hÌöxf�Ý�gÅöxø)�/b-h�ç-h�nÑÝ�f�Ý�acÜßneöxfMb�d+t�ó\h�niì3Ü+piacnië8o�Üßb|x�úhyÃa#çÃÝ�gihÓo�ÜM|#|#Ü�èÍacnië1�
} ��©2¬�~��
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� GtD1MPD+g9FHOoM f R]ghVji]U�Rtk�� nia#ì�Ü�p�h\ì�gifMb�fMìvÝ�h�b-çðÜßbØh3n�Ý�a§Ý�a#h�çØì"fMn ê h\tiç�h3p
Ý-Ü6h3niì�Ü�p�hñÝ-gih{ç�f�jeh:ì�gifMb�fMìvÝ�h�b3ît`ÅÜßb8h
	if�jeói|chMl�Ý�gih{óib�a#j\hDì�gÅf�b�fMìvÝ�h3bØacn
x�âPyÓa#çÆh�niì3Ü+pih�p ê írf � niacì3Ü+pihRì�gÅfMb-fMì�Ý-h3b��
} �"¬��N���������
�9� }�� �"¬��
�ÌÜ�èÓhvÞßh3b�l�f�n�f�|cÝ�h�b-nÅf Ý�acÞMhRh3niì�Ü�p�a#nië{o�Üßb~Ý-gia#çÍa#ç~Ý-gihRo�Üß|#|cÜ�èÍa#nië1�
} �"¬��)� }�� �"¬��
ÛÆg�hTóib-Ü ê |#h�j Ý-Üxpih3fM|<èÍacÝ�gïjyfMn�íáh3n�ì3Ü+pia#niëMçZo�ÜßbØÝ�giheç�fMj\hyç)í+j ê ÜM|>acç
n�ÜMÝÌpia��\ì3t�|cÝ"îÅÛÆg�hZÞ�fMb-acÜßtiçÆh�niì3Ü+pia#n�ëßç/ÿ�t�ç�ÝsgÅf"ÞßhZÝ-Ü ê hðb-h��ih3ì�Ý-h3p ê í6Ý-gih
ëMb�fMj\jyf�b3î"ÛÆgihÓóib-Ü ê |#h3j acçÃb-f�Ý�g�h3bæÝ�Ü ê h~f"èÓfMb-h>ÜMowfM|c|�ó�ÜMç-ç-a ê |#hÈh3n�ì3Ü+pia#niëMç
Ü�oÍf�ç)í�j ê Üß|�î � nôf�|#|#ach3p÷óib�Ü ê |#h�j a#çðpih3ç�ì3b�a ê h3pôacnôz�h�ì�Ý3î � î§âh�¸f�ç)í�j ê Üß|
èÍa§Ý�gxfeóib�h3pihvòÅnih3p@j\h"f�nia#nië\jef�írëMacÞßhðb-acç-hØÝ�Üetiniç-ÜM|cÞ�f ê |chZf�j ê a#ëMtiacÝ�í6a§o
a§ÝÍa#çÆniÜ�ÝÍtiç-h�p�èÍacÝ-g6Ý�gihØa#n�Ý-h3nipih�p�j\h"f�nia#nië ê íTÝ-gihRo�Üßb-j:t�|$f#!�çÆfMt�Ý-giÜßb�î

� \�O�MPD#F�VWM|D+R]i)�t[]RIg9FHUBVWR���\I\I �UBghD#FPUqVWR ^	ÝæjefMdMh�ç¸f~pia���h3b�h3niì�hJèÍgih�Ý-gih3b
Ý-gihDó�b-Ü+pitiì3h�páöxf�Ý-gwöxøQì3Ü+pihDì�Üßn�Ý�fMacniçs¡r¢+£H¡�¤�¡B¥�¦�§©¨�ª+§�«�¬9®¨Z«�¤:ÜßbÌniÜMÝ3îS^�n+þ
Þ+acç-a ê |#h~h�|#h3j\h3n�Ý-ç/ì"fMn\f¯��h3ìvÝ/Ý�gihÍfMó�ó�h3fMb�fMn�ì3hÆÜMo�Ý�gih~o�ÜMb-j:ti|#f a#n ê b-Ü�èÍç-h�b-ç
f�nipôjef�íýóib�h�Þßh�n�Ý\fMj ê acëßtiacÝ�íMîIÓÜßniç-acpih3bðÝ�giheo�Üß|#|cÜºèÍacniëxöxf�Ý�gÅöxø ì�Ü�p�h
o�b-fMëßj\h3n�Ý��

°Z±³²¯´hµ#°T¶H±³²¯´
°Z±³²¯´h·#°T¶H±³²¯´
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Û¸Ü+Üß|#çejyf"íÉÞ�acç-tÅf�|#a���h�Ý-gia#çeì3Ü+pihxo�b�f�ëßjeh�n�ÝrfMç {w¸ î��ÌÜ�èÓhvÞßh3b�lÍacÝTacçyniÜ�Ý
ì�|#h3fMbÈèÍg�a#ì�gyÜ�o'Ý�gihÌo�Üß|#|cÜ�èÍa#niëRj\h"fMn�a#niëßç<Ý�g�h fMt�Ý�giÜßbÈgÅfMç>gÅfMpea#nyj\a#n�peacn
èÍb�acÝ-a#nië:Ý-gia#ç~o�b-fMëßj\h3n�Ý��

 {º¹)¸
 {¼»�¸
 { x ¸ y

ÛÆgihyfMj ê acëßtia§Ý�íCÜMoÃÿ�t�ç�Ý½¤H§�¾�¿w§�¢³À�¡r¢�ÁxÝ�g�h\Þ�fMb�a$f ê |ch3ç { fMn�p ¸ ì"f�n ê h
Ü�ÞMh3b-ì�Üßj\hMlæacoÈÝ�gihyöxf�Ý-gwöxø acn�Þ�acç-a ê |#h{Üßó�h3b-f�Ý�ÜMb-çÂ^�n�Þ�acç-a ê |#h�ÛÆa#j\h3çRÜßbØfMó+þ
ó�|cíT`Åtiniì�Ý-a#ÜßnÉfMb�hrt�Ý�ac|#a���h3p'îI^�niç-h�b�Ý-a#niëáÜßnihrÜMosÝ�gih�ç-hNh3|#h�jeh�n�Ý�çº§�Ã�ªW¦Ä¡ÅÀ�¡r�¦ÄÆ
ê h�Ý�è>h3h�nÉÝ-gih6a#p�h3n�Ý�a§òÅh3b�ç { fMnip ¸ jyfMd�h3ç:Ý-gihTj\h"fMniacniëCÜ ê Þ+a#ÜMtiç3î b ÞMh3n
¥�«�¬�À�Ç�§�B¡r¢�Áðo�ÜßbÁo�t�niì�Ý-a#Üßn{f�óiói|#acì"f�Ý-a#ÜßnZì"fMn�niÜMÝ<fM|§è~f"í+ç<fMpih��ÑtÅf�Ý�h�|cíDb-h3ó�|$fMì�h
Ý-gihÆt�Ý-a#|#a��"f�Ý-a#ÜßnðÜMowacnÑÞ+acç-a ê |#hÓh�|#h�jeh�nÑÝ-ç3îßÛÆg�Üßtiëßg©u�x {tÈ�¸ yÃa#çÃtini|#acdMh�|cíðÝ�ÜRh3n+þ
ì�Ü�p�h\ç�Üßj\h�Ý�g�a#niërpia���h�b-h3n�ÝRÝ-gÅfMn÷Ý�gih\fMóió�|#a#ì3f�Ý�acÜßnCÜMoÉuôÝ�Ü { fMn�p ¸ l�Ý-gih
o�ÜMb-j:ti|#fsu�x {ËÊ âHy/ç)Ý�ac|#|Åì"f�nygÅf"ÞßhÌÝ�èÓÜZpia���h3b�h3n�Ý>jeh3fMnia#n�ëßç3l�a�î h�îßÝ�gihsfMóiói|ca§þ
ì3f�Ý�acÜßnTÜMoIu�Ý-Ü {sÊ â8ÜßbÓÜMÝ�gih�b�èÍacç-h Ý-gihRj:ti|§Ý�a#ó�|#a#ì3f�Ý�acÜßn©u ¹ x {sÊ âPy2î � n+þ
o�ÜMb�Ý�t�nÅf�Ý�h�|cíMliÝ�gihðÝ�Ü+Üß|#çsöxf�Ý-gih3jef�Ý-a#ì"f�àãâHa�å¸fMnipNmïh ê+bdc piÜyniÜ�Ý h�n�o�Üßb-ì�h
Ý-gihRóib�Ü�pit�ì�Ý�acÜßn6ÜMo¸nih�ì3h3ç�ç�fMb)íra#n�Þ+a#ç�a ê |ch Üßó�h3b-f�Ý�Üßb�ç3î�ÛÆgih3b�h�o�Üßb�hðg�h3tib�a#ç�Ý-a#ì�ç
jDtiç�Ý ê h8h�jeó�|#Ü�íßh�pTa#nTóifMb-ç�a#niëZÜßó�h�b�f�Ý-Üßb~f�nipyo�tiniìvÝ�acÜßn6fMóió�|#a#ì3f�Ý�acÜßn'l�h�î ëiî
ê fMç-h�peÜßnñÝ�g�hsf�ç-ç-t�jeó�Ý-a#Üßn{Ý-gÅf�Ý<ì3h�b�Ý�fMa#nñnÅfMj\h3ç<f�b-hÍb�f�Ý-gih3b<tiç�h3pefMç/o�tiniì2þ
Ý-a#ÜßnrnÅf�jeh�ç~Ý�gÅfMn ê fMç�a#ì8Þ�fMb�a$f ê |ch8nÅfMj\h3çÌfMn�prÞ+acì3hRÞßh�b-ç�f�î
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?"@�? CED#FHGICKJ � VSRWFHO�RSFÓCKD#MZY"[]\ÔD+R]i � \�O�RICED#FHG
ö�f�Ý�gwö�ø>ÓÜßn�Ý�h�nÑÝÓöxf�b-dÑtióeo�Ü+ì3t�ç-h3ç<Üßn{Ý-gihÍjyf�Ý-gih3jef�Ý-a#ì"f�|�ç�h3jefMn�Ý�a#ì�ç/ÜMo
o�ÜMb-j:ti|#fMhMî mVacÝ-gÕÓÜMnÑÝ-h3n�ÝÓöxfMb�d+t�óyacÝJa#ç/h"f�ç�í:Ý-Üðp�a#ç�Ý-a#niëMtia#ç�g:èÍgih�Ý-gih3b�u {
j\h"f�niçÖu�x { y~ÜßbËuÓ× { lièÍgia#ì�gNjyf�dMh3çÍÝ�g�hZf�nÅfM|cí+ç�a#çÆÜMo¸Ý�gihRo�Üßb�j:ti|#f:j:tiì�g
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h3fMç-ach3bño�ÜßbñÜßtib\óitib�ó�Üßç�h3ç�îÉ�sÜ�è>h�ÞMh3b3l>acÝ\a#çñì�Üßjej\ÜßnÉç-h�niç-hxÝ-gÅf�ÝeÜßni|§í f
Ý-Ü�Üñ|ca#j\acÝ�h�pTç-t ê ç-hvÝ8ÜMoÃjyf Ý�gih�jyf�Ý-a#ì3fM|�niÜ�Ý�f�Ý-a#Üßnra#çÆì�Ü�Þßh3b�h3p ê í�öxf Ý�gwöxø
ÓÜMnÑÝ-h3n�ÝCöxfMb-dÑtió ê íVacÝ-ç-h3|§o�îÓÛÆgih�b-hvo�Üßb-h÷Ý�gih÷ì�ç�í+j ê Üß|Rh3|ch3j\h3n�Ý"lÓèÍg�a#ì�g
acçØf"ÞMf�a#|$f ê |#h:ç�a#niì�h{Ý�giheöxf�Ý-gwöxøÊÞMh3b�ç-a#ÜMnQú�îÚÙ�l�fM|c|#Ü�èÍçsÓÜßn�Ý�h�n�Ý{öxf�b-dÑtió
Ý-ÜQh3j ê h3pVh�|#h3j\h3n�Ý-çTo�b-Üßj ÜMÝ�g�h3b6niÜMÝ�f�Ý�acÜßniç�l>h�î ëiî>o�b-Üßj û ó�h�nwöxf�Ý-g ÜMb
ö�f�Ý�gih�jyf Ý�a#ì3f�îd^�nõç-tiì�g fïì3fMç-h@gih�tib-acç�Ý-a#ì3çyj:tiç�Ý ê hCt�ç-h3p Ý-ÜôòÅnipõÜßt�Ý
èÍg�a#ì�gNh3|#h�jeh�n�ÝÍa#çÍfMìvÝ�tÅfM|c|cíejeh3fMn�Ý"î � niÜMÝ�g�h3bÍóib-Ü ê |#h�jHa#ç~Ý-gÅf�Ýsöxf Ý�gwöxø
�/b�h3ç-h�n�Ý�f�Ý-a#Üßn:öxfMb-dÑtióDfMnip7ÓÜßn�Ý�h�nÑÝ/öxfMb�d+t�ó:fMb�hÈÜ�o�Ý�h3nðì3ÜMninih3ìvÝ�h�p:a#nØç-Ü þ
ì3fM|#|ch3pýjeaÛ	�h�pôÜßbZóÅfMb�f�|#|#h�|<jyfMb�dÑtió'î¸ÛÆgia#çDèÓf"í ê ÜMÝ-gôb-h�nipih3b�a#nië÷f�ç-ó�h3ì�Ý-ç
f�nip jef�Ý�g�h3jef�Ý�acì"fM|~ì�Üßn�Ý�h�nÑÝTfMb-hNa#n�ì3|#t�pih3pÉa#n Ý�gihNb-h�óib-h�ç-h�nÑÝ�f�Ý�acÜßn ÜMo8f
o�ÜMb-j:ti|#f�î � ë�fMacnñöxf�Ý-gwöxø)ÓÜßn�Ý�h3n�ÝÓöxfMb�dÑtióñì3Üßj\h3çJacn{pia���h3b�h3n�Ý<pia#fM|#h�ì�Ý�ç
p�h3ó�h3nipiacnië\Üßn6Ý�gihØóib�Ü�pit�ì3a#n�ëñÝ-Ü�ÜM|�î

û ó�h3nwöxf Ý�g:acçÃf�n:fM|§Ý�h3b�nÅf�Ý-acÞßh/o�ÜßbæÝ�g�h>h�niì3Ü+pia#n�ë ÜMo�jyf�Ý-gih3jef�Ý-a#ì"f�|Mo�Üßb)þ
jDti|$fMhÈÝ�gÅf Ý/a#çÃÜß|#pih�bÁÝ�gifMn\öxf�Ý-gwöxøNfMnip\f�Ý-Ý-h3j\ó�Ý�ç¸Ý�ÜRç�Üß|cÞMh~Ý�gih~ó�b-Ü ê |ch3j
acnáfrjDtiì�gýj\Üßb�h{b-a#ëMÜßb-Üßt�ç8è~f"íCÝ-gÅfMnïöxf�Ý�gÅöxø/î û ó�h3nÅöxf�Ý�gýa#çRç)Ý�b-acì�Ý-|cí
ì�Üßn�Ý�h�nÑÝØÜMb-a#h�n�Ý�h3pCfMnip@h3nif ê |#h�ç8ç-h�jyf�nÑÝ-a#ì3fM|#|§í6b-acì�gCh3niì�Ü�p�a#niëßç�î b fMì�g@Ü ê þ
ÿ�h�ì�Ý~Ý-gÅf�ÝÆacçÓtiç�h3pra#nTfMn û ó�h�nwöxf�Ý-g6h3niì�Ü�piacnië:acniì3|ctipih3ç~fDb-hvo�h3b-h�niì3hRÝ-Ü{f
À�¨Z¢+®§�¢+ÝÜ9¡ÅÀ�B¡Å¨Z¢W¬9«
Æ�lÑèÍgia#ì�gya#ç>fDjyf Ý�gih�jyf�Ý-a#ì3fM|Åpih�òiniacÝ-a#Üßn\ÜMo�Ý�g�h Ü ê ÿ�h�ì�Ý3î
`ÅÜßb h�	�fMj\ói|#h�l�Ý�gihñÜßó�h3b-f�Ý�ÜMbÖªW¦Ä¿o¤ tiç�h3pïacn@pia���h3b�h3n�Ýðb-acniëßç8b�h�o�h3b�çRÝ�Ürpiaco$þ
o�h�b-h�nÑÝØÜ ê ÿ�h3ìvÝ�çRa#nxç-h3óifMb�f�Ý-h û ó�h�nwöxf�Ý-g@ì3Üßn�Ý�h�n�ÝØpia#ìvÝ�a#ÜMnÅfMb-ach3ç�î�ÛÆgÑtiçRè>h
gif�ÞMh8Ý�Ü:acn�Ý�h3ëMb�f�Ý-h ì3ÜMnÑÝ-h3n�ÝÆpiacì�Ý-a#ÜßnÅf�b-a#h�ç>acn�Ý�ÜDÝ-gih óÅf�b-ç-acnië:óib�Ü�ì�h3ç�ç3îwÓÜßn+þ
Ý-h3n�Ý<piacì�Ý�acÜßnÅfMb�a#h�çÁfMb�h~ì3b�h"f�Ý-h3p\fMnip{ì�Üß|#|ch3ìvÝ�h3p ê íZÝ�gih û ó�h3nwö�f�Ý�gez�Ü+ì3ach�Ý�íßî

Þ ßs×à5à5DÕÈÔ�Ò16æÖ áãâ�(�*T*iÚ®äØÙj(ÁÒÅÚ�Õ>Ð-* Õdå<æ Ú�ç76æÔ+6ÃÐÓÒiÚ�(Ýâ
è)é ×-(ÁÒiÚ)Õ>Ð-*

ÛÆg�hÌç�tióió�Üßb�Ý-h3p\ì3|#fMç-ç�acòÅì3f�Ý�acÜßniçÁÜ�o�pia���h�b-h�nÑÝ-a$fM|�h��ÑtÅf�Ý-a#Üßn�ç/h3niì�ÜßjeóifMç-çJÝ-gih
ÜMb-pih�b8ÜMoÈfMn@h��+tif�Ý�acÜßn'l�Ý-gihê�Ñtih�ç�Ý�acÜßn@èÍgih�Ý-gih3bØf�n@h��ÑtÅf�Ý-a#ÜßnCacç8Üßb�pia#nÅf�b�í
ÜMb:óÅfMb)Ý�a$f�|�l�èÍgih�Ý-gih3bña§Ý{a#ç:|ca#nih3fMb3l¸fMn�p èÍg�h�Ý�g�h3bñacÝDa#ç:giÜMjeÜßëMh3nih�Üßtiç3î �
ç�tiì3ì�a#niìvÝRpihvòÅniacÝ-a#Üßn�ÜMoJÝ-gih3ç�h{ì3|$f�ç-ç-a§òÅì"f Ý�a#ÜMniçsacçsó�b-Ü�Þ+a#pih�p@a#nº`Ãa#ëiî�âßî � p+þ
g�Ü�ìxf ê ç�Ý-b�fMìvÝyç)í+nÑÝ�fZ	õn�ÜMÝ�f�Ý-a#ÜßnÊfMnipÊpih3ì�|$fMb-f�Ý�a§ÞßhNniÜMÝ�f�Ý�acÜßn acçetiç�h3p o�ÜMb
Ý-gia#ç{ó�tib-ó�Üßç-h�î�^�nQÝ�gihNf ê ç)Ý�b-fMì�Ýñç)í�n�Ý�fZ	Épih�òiniacÝ-a#Üßniçñf�|#|Óa§Ý�h�jeç{f�b-h6niÜßn+þ
Ý-h3b�jeacnÅfM|#ç�î³^�nýóÅfMb�Ý-a#ì�ti|$fMb�l�è>hepiÜNniÜMÝðç�ó�h�ì3aco�í@Ý-gihñç-hvÝDÜMo>Þ�fMb-a#f ê |#h�ç-ë#ì�í
f�nipNÝ-gihØç-hvÝsÜ�oÁÜßó�h3b-f�Ý�acÜßniçïîPð�î

qÌÜMÝ�hRÝ�gif�Ý~Ý�g�hZf�ì�Ý�tifM|�øj^)z#� ì�Ü�pih8o�ÜMb~Ý�gihRì�|$fMç�ç-acòiì"f�Ý-a#Üßn6tiç�h3pNa#nTÝ-gih
acjeó�|#h3j\h3n�Ý�f�Ý�acÜßn{ÜMo�Üßt�b~fMóió�b-Ü�fMì�g½_ñç-h�hRz�h�ì�Ý3î � _{a#ç�l+acnyh���h�ì�Ý~n�ÜMÝ~j\Üßb-h
ì�Üßj\ói|#h
	 Ý�gifMn Ý-gihápih3ì�|$fMb-f�Ý�a§Þßh@pihvòÅniacÝ-a#Üßn�ç6ëßacÞMh3n a#n�`Áa#ë�î8âßîñ`ÅÜßbTÝ-gih
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ó�tib-ó�Üßç-hðÜMoJfMnÅfM|§íT��a#nië\fñpia���h3b�h3n�Ý�a#fM|�h��ÑtÅf Ý�a#ÜMnxfMnNh��ÑtÅf Ý�a#ÜMn�acçÌç�a#j\ói|cíTf
Ý-h3b�j ì�Üßj\ó�Üßç�h3pôÜ�oÆÞMf�b-a$f ê |#h�ç3læÜßó�h3b�f Ý�a#ÜMniç3l¸fMnipïpih3b�acÞ�f�Ý�a§Þßh�ç3î � pih�b-acÞ�f þ
Ý-acÞMhRì3Üßniç�a#ç)Ý�çÍÜMo¸Ý�gihRÝ�f�b-ëßhvÝÆo�tiniì�Ý-a#Üßn6nifMjehØf�nipNÝ-gihRpih�b-acÞ�f�Ý-h8Þ�fMb-a#f ê |#h�ç3î
ÛÆg�hy|#acç�ÝðÜMoÓpih3b�acÞ�f�Ý�hñÞ�fMb-a#f ê |ch3çRjef�í ê h\h3j\ó�Ý�íßlæÝ�giacçðèÓf"íáb-h3ó�b-h3ç�h3n�Ý�acnië
Ý-gih~ëßh�nÑtia#nihÓÜ�ì�ì3tib�b-h3n�ì3hÍÜMoÅÝ�g�h~h��ÑtÅf�Ý-a#Üßn³! çÁÝ�fMb-ëMh�ÝJo�tin�ì�Ý�acÜßn'î¯`ÅÜßbÃÝ-gih~pihvo$þ
acniacÝ-a#Üßn�ÜMo>|#a#n�h"fMb�acÝ�íNacÝRì3fMn ê hñf�ç-ç-t�jeh�páÝ-gÅf�ÝRÝ�g�h{pia���h3b�h3n�Ý�a#fM|Áh��+tif�Ý�acÜßn
f�pigih3b�h3çØÝ�Ü6Ý�g�h\ì�Üßj\jeÜßn@ç�tij{þ�ÜMo$þ	óib-Ü+pitiìvÝØniÜßb-jefM|¸o�Üßb-jNl'h�	�óib�h3ç�ç-h3p ê í
Ý-gihsf ê ç�Ý-b�fMìvÝÓç)í+nÑÝ�fZ	yniÜMÝ�f Ý�a#ÜMnYhwî¯í ± ì�i ²Jj?k�l î#`Åtib�Ý-gih3b�jeÜßb�hsa§Ý<ì"fMn ê hsfMç�þ
ç�tij\h3p÷Ý�gÅf�ÝØÝ-gihñpia���h3b�h3n�Ý�a#fM|Jh��ÑtÅf Ý�a#ÜMn"! çRÝ�fMb-ëßhvÝRo�tiniìvÝ�a#ÜMnáacçRtinia��+t�hMît^�n
ÜMtib/a#j\ói|#h�jeh�n�Ý�f�Ý-a#ÜßnØÝ�gih�ç-hÌfMç�ç-tij\ó�Ý�acÜßniçJg�Üß|#p ê h3ì3fMtiç-hÍÜMo�Ý�g�hÆh3j\ói|#Ü�íßh�p
ì�Üßj\óit�Ý�h�bÓf�|#ëßh ê b�fRç�Ý�fMëßhsfMnipñÞßh�b-acòih3bÓç)Ý�fMëMhMî�ÛÆgihsgiÜßj\Üßëßh3n�h3acÝ�í:ÜMo�fØpiaco$þ
o�h�b-h�nÑÝ-a$fM|�h��ÑtÅf�Ý-a#ÜßnNì"fMn ê hRç-ó�h3ì3a§òÅh3p�ç�í+n�Ý�fMìvÝ�acì"fM|c|cíyèÍa§Ý�giÜMt�ÝÍpih�Ý-Üßtib�a#niëiî

m ßÌÕ â�×sÒiÚ)Õ>Ð4ßonË*+Ò#6qp rVÔÅÙS0RÚ	Ò#6¸Ù�Òi×8Ô+6

z+h3óÅfMb-f�Ý�acÜßn6ÜMo¸ì3ÜMniì3h�b-niçÍ|#h3fMpiç~Ý-Üñf:ç�Ý�b-fMa#ëMgÑÝ�o�Üßb�èÓfMb�p6ì3Üßj\óia#|ch3b>ç�Ý�f�ëßhØfMb)þ
ì�g�acÝ�h�ì�Ý-tib-hÆo�ÜßbJÝ-gihÍç-Üß|ct�Ý�acÜßn:ç�í+ç)Ý�h3jNlÑç-h�hÖ`Ãa#ëiîßú�î � o�Ý-h3bJòÅn�pia#niëðf8o�Üßb�j:ti|$f
h�niì3Ü+pih�pNacnröxf�Ý-gwöxø÷Üßb û ó�h3nwö�f�Ý�g6a§Ý~a#ç>óÅfMb�ç-h3pNfMn�prfMn6f ê ç)Ý�b-fMì�ÝÆç)í+n�þ
Ý�fZ	ÉÝ�b�h3hCacç ê tiac|cÝ3î<mýhxgif�ÞMh@tiç-h�p � qÌÛÍøqs à âH$ åsÝ-Ü ê tiac|#pÉÝ�gih�óÅfMb-ç�h3b�î
�/b�a#n�Ý�acniëïÝ�g�h@f ê ç)Ý�b�f�ì�Ý6ç)í�n�Ý�fZ	 Ý-b-h3h�í�ach3|cpiçyÝ�g�hxo�Üßb-jDti|$fáa#nõøj^)z#� o�Üßb)þ
jef�Ý3îT^	oæÝ�g�h o�Üßb-jDti|$fðb-h3ó�b-h3ç�h3n�Ý�çÌf:ç�tióió�Üßb�Ý-h3prpia���h3b�h3n�Ý�a#fM|�h��ÑtÅf�Ý-a#ÜßnTa§Ý~acç
o�t�b�Ý�g�h3bÈóib-Ü+ì3h�ç-ç-h�p ê í\Ý-gihts b ` �  b àóa�å�ì3ÜMjeóit�Ý�h3b>fM|cëßh ê b-fðç)í+ç�Ý�h�jHf�nip
Ý-gih>o�ÜMb-j:ti|#fÌacç¸Ý-b�fMn�ç�o�Üßb�jeh�p:a#n�Ý�Ü fsniÜMb-jefM|�o�Üßb-jNî � o�Ý-h3b�èÓfMb�piç/øj^)z#�÷óib-Ü�þ
ëMb�fMj\çÓì�|$fMç�ç-aco�íñÝ-gih o�Üßb�j:ti|$f�î�ÛÆgihRb-h�ç-ti|§Ý~ÜMo�Ý-gih8ì3|#fMç-ç�acòÅì3f�Ý�acÜßnyacçÓóib�a#n�Ý�h�p
ÜMt�ÝNa#n z�tij\jyfMb)í û ê ÿ�h�ì�Ý%^�nÑÝ-h3b�ì�gÅfMniëßh `ÅÜßb-jef�Ý<x�z û ^�`�y ê h3ì3fMtiç�háÝ-gih
ì�|$fMç�ç-a§òÅì"f�Ý-a#ÜßnDa#çJh�j ê h�pipih�peacnÑÝ-Ü8Ý�gih|�sfMb�ÞMh3ç)Ý<ç�í+ç�Ý-h3j àãâßl3âH� å�l èÍgia#ì�gñtiç�h3ç
z û ^�`QpÅf Ý�f{o�ÜßbÆacÝ-çÆa#n�Ý�h�b-nÅfM|�a#n�o�Üßb�jyf Ý�a#ÜMnTç�Ý-Üßb�fMëMhØfMnipNh�	�ì�gÅfMniëMhMî

ÛÆgihsóib-ÜMó�Üßç�h3p\ç-Üß|ct�Ý�acÜßnña#ç<ç-ì3fM|$f ê |#h~èÍa§Ý�g\b-h3ç�ó�h�ì�ÝÈÝ�ÜØo�tiniìvÝ�a#ÜMnÅfM|#a§Ý�í:acn
ç�h�ÞMh3b�f�|ijeh3fMniç�î9`Åt�Ý-tib-hÈo�Üßb-jef�Ý�ç¸ì"f�n ê h>a#n�Ý�h�ëßb�f Ý�h3pDh"fMç�a#|cíï_RÝ�gihÆf ê ç�Ý-b�fMìvÝ
ç)í+nÑÝ�fZ	Zç-h�b�Þßh�ç/fMçÃfÌj\h3p�a$f�Ý-Üßb ê hvÝ�èÓh�h3n{pia���h�b-h�nÑÝ¸o�Üßb�jyf�Ý-ç3îH�>h3ì"f�tiç-h>ÜMo�Ý-gih
ì�Üßj\óit�Ý�h�bJfM|cëßh ê b�fsç)Ý�fMëMh>Ý�g�hÓç-Ü�o�Ý�è~fMb�h~ç�í+ç)Ý�h3j a#ç¸óib-h�óÅfMb�h3p:o�ÜßbÃóib-Ü ÿ�h�ì�Ý-h3p
f�p�Þ�fMniì3h�p�ç�h3jefMn�Ý�acìZf�nÅfM|cí+ç�a#ç3î

ut@BA LïD1MZQ�U�Rtk LsMPVWv� qOxwãQ
`Ãa#b-ç)ÝDÜ�oÍfM|#|Jè>hTf�ç-ç-t�jeh\Ý�gÅf�ÝZÝ�gihTöxf�Ý-gwöxøVfMnip û ó�h3nÅöxf�Ý�gïì3Ü+pihytin+þ
p�h3b:ì�Üßniç-acpih3b-f�Ý�acÜßnôf�b-hyç)í+nÑÝ�fMì�Ý-a#ì3fM|#|§íýì�Üßb-b�h3ìvÝ"îÁÛÆgÑtiç:è>hTç�ó�h�ì3acòih3pQniÜßn+þ
Þ�fM|ca#pÅf Ý�a#n�ë�ëßb-fMj\jyfMb�çðÝ-ÜCb-h�ì3Üßn�ç�Ý�b�tiì�Ý{Ý-gihTì�Üßn�Ý�h3n�ÝñÜMoÆÝ-gihTb�h3óib�h3ç-h�n�Ý�h3p
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o�ÜMb-j:ti|#fMhMî9�ÁfMb�ç-acniëØa#ç<f ê Üßb�Ý-h3pñaco�a§Ý/ì"fMn ê hÌb�h3ì�Üßëßnia��3h3pñ|ch�	�a#ì3fM|#|§íðÝ-gÅf�Ý/Ý-gih
ì�Üßniç�a#pih�b-h3pNo�Üßb-jDti|$f:acçÍfMì�Ý-tÅfM|#|§íTniÜ\pia���h�b-h3n�Ý-a$fM|'h��ÑtÅf�Ý�acÜßn'lio�ÜßbÆh
	�fMjeó�|#hMl
ê h3ì3fMtiç�hZa§ÝÍh3niì�ÜßjeóifMç-ç�h3ç h�|#h�jeh�nÑÝ-çÆo�ÜßbÍh3niì�Ü�piacniëña#n�Ý�h�ëßb�f�|#çÆÜßbÍjef�Ý�b�a#ì3h�ç3î
mýhyì3fMniniÜ�Ý:fMç�ç-tij\heÝ-gÅf�ÝðÝ�giheb-ti|ch3çØo�ÜßbØÝ�giheç-Ü�þ	ì"fM|c|#h3p>ªW«�¨�ª+§�«êÁ9«�¨Z¿HªW¡r¢�Á
acn�z�h3ìvÝ"îw��îÚ�{ÜMoÓà âºúºåæfMb-hðfM|§è~f"í+ç~o�Üß|c|#Ü�èÓh�p'îiÛÆgÑtiçÌtininih�ì3h�ç-ç�f�b�íNjeb�Ü�è h�|#hvþ
j\h3n�Ý-çÍfMb-hRh�ç-ì"f�ó�h�p'î � nin�h3ì3h�ç-ç-fMb�íNj\b-Ü�è h3|#h�jeh�n�Ý�çÍfMb�h8Ý�giÜßç�hRèÍgia#ì�gNfMb�h
n�ÜMÝJnih�ç�Ý-h3p{èÍacÝ-gia#nZÜMÝ�gih�bÁh�|#h3j\h3n�Ý-ç3lMh�î ë�îcl j\o�b-fMìÓÜMbÃj\ç-tió{h�|#h�jeh�nÑÝ-ç3î û ni|cí
f Ý-Ý�b�a ê t�Ý�h3çÆb�h3|ch�Þ�fMn�ÝÍÝ�Üñpia���h3b�h3n�Ý�a#fM|'h��+tif�Ý�acÜßniçÌfMb-hRb�h3ì�Üßëßnia��3h3p�î

ÛÆgihË�/b-h�ç-h�nÑÝ�f�Ý�acÜßneöxfMb�d+t�ó\ëMb�fMj\jyf�bÁnih�h3piç/Ý�ÜRp�a#ç�Ý-a#niëMtia#ç�g ê hvÝ�èÓh�h3n
Ý�è>Ü6dÑa#nip�ç8ÜMo<a#p�h3n�Ý�a§òÅh3b�ç3l�a�î h�îcl�j\ÜßnÅfMp�Üßó�h�b�f�Ý-Üßb-ç8fMnipCç�a#j\ói|#hØÞ�fMb-a#f ê |#h�ç3î
^	oJfMnCf�j ê a#ëMtiacÝ�íyÜ�ì�ì3tib�çsÜßt�bÌg�h3tib�a#ç�Ý-a#ìØç-ÜM|#t�Ý-a#Üßnrpih�ì3a#p�h3ç acnNo�f"ÞMÜßbÍÜMoÁÝ-gih
j\ÜßnÅf�p@Üßó�h�b�f�Ý-Üßb3î³`ÅÜßb8h�	�fMj\ói|chMlzyÍj\a|{ ç-acn�y~} jea+{ fM|cèÓf"í�çRb�h3óib�h3ç�h3n�Ý�ç
Ý-gihRç-acnÑtiç~o�tiniìvÝ�a#ÜMnTh�ÞMh3nNaco�Ý�g�h3b-hRacç~niÜñfMó�ói|cíT`ÅtiniìvÝ�a#ÜMnTh3|ch3j\h3n�ÝÆnih
	�ÝÆÝ-Ü
a§Ý"î

� pia���h�b-h3n�Ý-a$fM|ih��ÑtÅf�Ý�acÜßn\ì3Üßniç�a#ç)Ý�ç<ÜMo�ÞMf�b-a$f ê |#h�ç3lßnÑtij ê h3b�ç3lÑpia���h�b-h3n�Ý-a$fM|
�ÑtiÜ�Ý�a#h�n�Ý�ç3lÑf�nip\o�t�niì�Ý-a#Üßniç�lßèÍgia#ì�gefMb�h ê Üßtin�p ê íñÜßó�h3b-f�Ý�ÜMb-ç3î9^�nTöxf Ý�gwöxø
ÓÜMnÑÝ-h3n�ÝÌöxf�b-dÑtió6fMn�p û ó�h�nwöxf�Ý-geÝ�g�h ëßb-fMjejefMb/gÅf�çæÿ�tiç)ÝÓÝ�Üðo�Üß|#|cÜ�èÊÝ-gih
f�óiói|cíxç�Ý-b-tiìvÝ�tib�heÜMoÈÝ�g�hño�ÜMb-j:ti|#fTa#n@Üßb�pih3bRÝ-ÜNb�h3ì�Üßniç�Ý-b-tiìvÝDa§Ý"î³�sÜ�èÓhvÞßh�b3l
èÍa§Ý�gCb�h3ç�ó�h�ì�Ý8Ý-ÜyÝ�gihDfMì�Ý-tÅfM|¸Üßó�h3b�f Ý�ÜßbÌç�Ý-b-tiìvÝ�tib�h{óÅfMb-ç�a#niëyfeo�Üßb�j:ti|$fñh3n+þ
ì�Ü�p�h3pDacn:ö�f�Ý�gwö�øn�<b�h3ç�h3n�Ý�f�Ý-a#Üßn:öxfMb�d+t�óDa#çæj\Üßb-h<ì�Üßjeó�|#a#ì3f�Ý�h�p ê h�ì"fMtiç�h
Ý-gihRëßb-fMjejefMbÈgÅfMçÓÝ-Ü{pih�òinihRç-hvÞßh3b-fM|�a#n�Ý-h3b-nifM|�|ch�Þßh�|#ç~Ý-Ü{ì3Üßb�b-h3ìvÝ�|§íyÜ ê Ý�fMacn
Ý-gihØóib-acÜßb-a§Ý�íyÜ�oJfMb�acÝ-gijehvÝ�acì"fM|�Üßó�h�b�f�Ý-a#Üßn�ç3î

ut@�? �t[tMHFPG]OoM�LsMPVjghO�Q�Q�UBR]k
� o�Ý�h�b@óÅfMb-ç�a#niëVf ÞMh3b�acòÅh�b@ì�gih3ì�dÑçýèÍg�h�Ý�g�h3b÷fõëßacÞMh3n o�Üßb�j:ti|$fÊfMì�Ý-tÅfM|c|cí
ì3fMn ê h÷ì3ÜMniç-acpih3b�h3pXf óib�Üßó�h�brpia���h3b�h3n�Ý�a#fM|8h��ÑtÅf Ý�a#ÜMn'îñ`ÅÜßb6h�	�fMj\ói|chMlÆacÝ
acçÓì�gih�ì�dMh�p�èÍgihvÝ�gih�b~Ý�gih Ý�fMb-ëMh�ÝÓo�t�niì�Ý-a#ÜßnTacçÓtin�a��ÑtihRfMì�b-Üßç�çÆfM|c|�Ý-gih8h��ÑtÅfºþ
Ý-a#Üßn³! çRpih�b-a§ÞMf Ý�acÞMh3ç�î"^	o>Ý-gih{Ý�fMb�ëßh�ÝRo�t�niì�Ý-a#Üßn@acçRniÜMÝØtinia��Ñtih{Ý�gih{h��+tif�Ý�acÜßn
ç)Ý�h�jeçÍó�h3b-gifMóiçÍo�b-ÜßjHfñp�a���h3b-h�n�Ý�a$f�|'h��ÑtÅf�Ý-a#ÜßnNç�í+ç)Ý�h3jNlÅjef�í ê hØa#n�Ý-h3b-h�ç�Ý)þ
acniëil ê t�ÝÌniÜMÝÌfMj\h3nÅf ê |#h8Ý-ÜñÝ-gihØì3|#fMç-ç�acòÅì3f�Ý�acÜßniç~h
	if�jeacnih3pNa#nTÝ-gia#çÍóÅfMó�h3b�î

`ÅÜßbÈÝ�gihsóitib-ó�Üßç�h Ý�Ü:ç)Ý�Üßb�h Ý�g�h b-h�ç-ti|§ÝÆa#nyfDtinia§òÅh3peo�Üßb-jef�Ý"l�Ý-gih8a#n�Ý-h3b)þ
j\h3p�a$f�Ý-h b-h�ç-ti|§Ý~acç~óib-Ü+ì3h�ç-ç�h3p6èÍacÝ-gTì3Üßj\óit�Ý-h3bÆf�|#ëßh ê b�fDj\h�Ý-giÜ+piç3î�z�a#j\ói|ca§þ
òiì"f�Ý-a#Üßnðb-ti|ch3çÁfMb-h>fMóiói|ca#h�pDfMn�p:fsn�Üßb-jefM|ßo�Üßb�j a#ç¸fMì�giach�Þßh�p'îMÛÆg�hÓóib�Ü�ì�h3ç-ç�þ
acniëTacpih3n�Ý�a§òÅh3ç pih3ó�h3nip�h3n�ÝZfMnip÷a#nip�h3ó�h3nipih�n�ÝRÞMf�b-a$f ê |#h�ç3î � çØfyb�h3ç-t�|cÝ8Ý-gih
p�h3b-a§Þ�f�Ý�a§Þßh3çÈfMn�p\Ý-gihÆÝ�fMb�ëßh�Ý/o�tin�ì�Ý�acÜßn\fMb-hÆo�fMìvÝ�Üßb�h3p\Üßt�Ý<ç�ÜðÝ-gÅf�Ý/Ý�g�h fMnifM|§þ
í+ç�a#ç:ÜMoÍ|ca#nih3fMb-a§Ý�íáfMnipQpih�ëßb-h�h6fMb�hTç-acjeói|cacòÅh�p'îqs b ` �  b gÅf�ç ê h�h3nôÝ-gih
ì�Üßj\óit�Ý�h�bÈfM|#ëßh ê b�f8ç)í+ç�Ý�h�j ÜMo�ì�g�Üßa#ì�h ê h3ì3fMtiç�hsa§Ý<a#ç<fØóib-Ü�Þßh�nyç)í�ç)Ý�h�j f�nip
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ê h3ì3fMtiç�h�s b ` �  b o�Üßb-j:t�|$fMhRì3fMn ê hZp�h3niÜMÝ-h3p ê í�øj^)z#�VzÑþ	h�	�óib-h�ç-ç�a#Üßniç�î
� qsÛÍø�s ëßh�nih3b-f�Ý�h�peóÅf�b-ç-h�b-ç ê tiac|#pñf ê ç�Ý�b-fMì�ÝÈç)í�n�Ý�fZ	ñÝ�b�h3h3çÈfMçJÝ�è>Üðpia#j\h3n�þ
ç�a#ÜßnifM|Áóib�h3ç�h3n�Ý�f�Ý-a#Üßn@Ü�oÈÝ-gih:o�Üßb�j:ti|$fñÝ�gÅf ÝRì"fMn ê h:óib�a#n�Ý�h�páÜMt�ÝØfMçRøj^)z#�
z�þ�h�	�óib�h3ç�ç-a#ÜMniç f�nip�ì3fMn ê h8o�Üßb)è~f�b-pih�pxpiacb-h3ìvÝ�|§íyÝ�Ü�s b ` �  b î

REDUCE

Heuristic ANTLR Parser

LISP classifier

OpenMathMathML ContentMathMl Presentation OpenMathMathML ContentMathMl Presentation

Abstract Syntax Tree

LISP formula

LISP norma lized formula

SOIF classification

Verifier SOIF classificationVerifier SOIF classification

cWdfe µ<� µ � ����1	&-,/.����
���w�$� � ¼-�	��&�(������ � ��¹º������2��� � ����»�% � ���
&-~1�� � ������Ä"�����

ut@E� ��RSFHOokwMPD#FPUqVWR;U�RWFHV���D1MHpWOTQ�F
ÛÆg�hZb�h3ç-t�|cÝ�acnië\ì3|$f�ç-ç-a§òÅh3bÍacçÌh�j ê h3pipih�pCa#n�Ý-Üef�nxa#n�ç�Ý�f�niì3hðÜMoÁÝ-gihN� fMb)Þßh3ç)Ý
ç)í+ç�Ý�h�jK_Rç-h3hÉ`Áa#ëiîP�É_ØÝ�gif�ÝÁacçÃg�Üßç�Ý-h3p ê íØÝ�gih~öxf�Ý�g+þ�qshvÝJóib�Ü ÿ�h3ìvÝ"î9� fMb)Þßh3ç)Ý
acçÌf\piacç�Ý-b-a ê t�Ý�h�pNç�h"fMb�ì�gCç�í+ç)Ý�h3j��ÅÝ�gihðjefMa#n6ì�Üßjeó�Üßnih�n�Ý�çÌÜMo��sfMb�ÞMh3ç)ÝRfMb�h
Ý-gih:ë�f Ý�gih�b-h3b8fMnipCÝ�g�h ê b-Üßd�h3b�î'ÛÆgih:ë�f Ý�gih�b-h3b ì3Üß|c|#h3ìvÝ�çRf�nip@ç-tij\jefMb-a��3h3ç
Ý-gih b�h3ç�Üßtib-ì�h3ç>ÜßneÝ-gihsmýh ê îÑÛÆgih ê b-ÜMdMh3b>a#nip�h�	�h3çÓÝ-gihÌì3Üß|c|#h3ìvÝ�h�pya#n�o�Üßb-jef þ
Ý-a#Üßn÷f�nipáfMniç�è>h3b�çÂ�+t�h3b-ach3çRÞ+a$f6fTmýh ê a#n�Ý�h�b�o�fMì�hMî��Øf�Ý-gih3b�h3bØfMnip ê b�ÜßdMh�b
ì�Üßj\j:tiniacì"f�Ý-h\t�ç-a#n�ëxfMnïf�Ý-Ý-b-a ê t�Ý�h2þ	Þ�fM|ctih{ç�Ý-b-h"f�j ó�b-ÜMÝ-Ü�ì�Üß|�l�Ý-gih\óib-Üßó�b-a§þ
hvÝ�fMb)íñz û ^�`ÓîMÛÆgihÆë�f�Ý-gih3b�h3bJÝ�b�a#ëßëMh3b-çÁpia���h3b�h3n�Ý<ç-tij\jefMb-a��3h3b�çÁo�ÜßbJp�a���h3b-h�n�Ý
dÑacnipiçðÜMoÆpiÜ+ì3tij\h3n�Ý-ç3î¸ÛÆgihTf"Þ�fMa#|#f ê |ch:ç-hvÝ:ÜMoÓç-tij\jyf�b-a���h3b�çZnih�acÝ-gih3bðç-tió+þ
ó�Üßb)Ý�çDöxf�Ý�gÅöxø niÜßb û ó�h�nwöxf�Ý-gïb�h3ç-ÜMtib-ì�h3ç3î¸mïh\óib�ÜºÞ+acpih3pïfMóióib�Üßóib-a#f�Ý�h
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n�h�èéç-t�jejefMb-a��3h�b-çño�Üßb{Ý�gih�ç-hCb�h3ç-ÜMtib-ì�h3ç©_Éöxf�Ý�gÅöxø ì"fMn ê hNo�ÜßtinipÊÜßn
Ý-gih mýh ê acn��Øöxø@òÅ|ch3ç~h
	�ó�|#a#ì�acÝ-|cí{Ý�f�ëßëßh3pTfMçÍöxf�Ý-gwöxø÷Üßb~acn��Øöxø@òÅ|ch3ç*�
û ó�h3nwö�f�Ý�gNì"fMn ê hØo�ÜMtinipra#n��Øö�øýòÅ|#h�ç3î

Summarizer1

Summarizer2

MathML Differential Equation Summarizer

...

File

SOIF

Query ManagerCollector

Broker

Client

Web

Gatherer

XML  Differential Equation Summarizer

cWdfe µ<� µ !#����	¼)� � ���
&->&�(ß����� � �
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� �R×8Ô�Ò10-6æÔ�� ÕÈÔ��
Ót�b-b-h�n�Ý�|cíQè>hCf�b-hrèÓÜßb�dÑa#niëáÜßnÊÝ-gihNa#n�Ý�h�ëßb�f�Ý-a#ÜßnQÜ�oRfýëMh3nih�b�fM|Æo�Üßb�j:ti|$f
ç�h"fMb�ì�g@o�fMì3ac|#acÝ�íracn�Ý�ÜTÜßt�b8ç�í+ç�Ý-h3jNî�ÛÆgih{ó�b-Ü ê |ch3j ÜMo<ç-h3fMb-ì�g�a#niëTo�Üßb�j:ti|#fMhMl
a�î h�îcl��+t�h3b�í+acniëÆo�Üßb�o�Üßb�j:ti|$f�hÃÝ�gif�Ýæjyf Ý�ì�gðf~ëßacÞMh3nRÝ�f�b-ëßhvÝ�o�Üßb-j:t�|$f�lva#ç'p�a���h3b)þ
h�n�Ý o�b-ÜMj �Ñtih�b�í+a#n�ëyo�Üßb-jDti|$fMhRÝ-gÅf�Ýsjyf�Ý-ì�gCëßa§Þßh3n�ì3|#fMç-ç�acòÅì3f�Ý�acÜßn�ÜMó�Ý�acÜßniç3î
� j\h3b-h�|cí@Ý-h�	+Ý�tÅf�|ÓfMó�óib-Ü�f�ì�gýo�Üßbðç-h3fMb-ì�giacniëxo�Üßb�j:ti|#fMh{a#çðÜ ê Þ+a#Üßtiç�|cí÷niÜ�Ý
ç�t#�\ì3ach3n�Ý"îÑÛÆgih�b-h�o�ÜMb-hÌh"fMì�gyfMóióib�Ü�fMì�geo�ÜMb/ç-h"f�b-ì�giacniëZo�Üßb�j:ti|#fMh~j:tiç)Ý<ò#	ef
n�ÜMÝ�acÜßneÜ�o'ç-acjeac|$fMb�acÝ�í ê h�Ý�è>h3h3nTo�ÜMb-j:ti|#fMhMîß`8a���h3b-h�n�Ý>p�h3ëßb�h3h3ç>ÜMo'ç�a#j\a#|#fMb-a§Ý�í
f�b-hðì3Üßniì�h3a§ÞMf ê |#h�î � Ý8f\ÞMh3b�í ê fMç�a#ìð|#hvÞßh3|¸ÜßnihØèÓfMn�Ý�ç Ý-Üyì3ÜMniç-acpih3bÌh��Ñtia§ÞMfºþ
|ch3n�Ý¸o�Üßb-j:t�|$fMhÈfMç¸h��ÑtÅfM|�î�z�a#j\a#|#fMb-|§íÌo�ÜMb-j:ti|#fMh<ç-giÜMti|#p ê hÈì3Üßn�ç-a#p�h3b-h�p:h��ÑtÅf�|
t�óDÝ�Ü8b�h3nÅf�jeacniësÜ�oÅÞMf�b-a$f ê |#h�ç3îZ�sÜ�è>h�Þßh�b3lßj\Üßb�h>ç�Üßóigiacç�Ý�acì"f�Ý-h3p:ç�a#j\a#|#fMb-a§Ý�a#h�ç
ê h�Ý�è>h3h�nQo�Üßb-j:t�|$fMh\jeacëßg�Ý ê hTÜ�oÆa#n�Ý�h�b-h�ç�Ý"î�`ÅÜßbZh
	�fMjeó�|#hMlæÝ�è>Üxo�Üßb-jDti|$fMh
f�b-hyç�a#j\a#|#fMb3l'a§o~Ý�g�h�íýì"fMn ê hyì�Üßniç)Ý�b-t�ì�Ý�h�pQo�b-Üßj h3fMì�gQÜMÝ�g�h3b ê íáëßh3n�h3b�f�|
Ý-h3b�jùb-hvèÍb-acÝ-a#nië�î1�sÜ�è>h�ÞMh3b3l�ç-t ê Ý�|chðó�b�fMëßjef�Ý-a#ìï�Ñtih�ç�Ý-a#ÜßniçÌniÜ�è f�b-a#ç�h8Ý�gÅf Ý
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ì3fMn6Üßni|§í ê h8b�h3ç�Üß|cÞMh3p ê íTgih�tib-acç�Ý�acì pih�ì3acç-a#ÜMniç��+mVgÅf�ÝÆacçÓÝ�gih8fMóióib�Üßóib-a#f�Ý�h
ëMb�fMnÑti|#fMb-a§Ý�í@ÜMoÆÝ�h�b-j ç-t ê ç�Ý-acÝ�t�Ý�a#ÜMniçY�6z�g�Üßti|#pïacÝ ê heó�ÜMç-ç-a ê |#hñÝ�Üxç-h"f�b-ì�g
o�ÜMb>acniç�Ý�fMniì3h�ç~ÜMo¸fØÝ�fMb�ëßh�Ý>o�Üßb-j:t�|$f�� û b>ç-giÜßt�|#pTa§ÝÓb-f�Ý�gih�b ê h ó�Üßç-ç�a ê |chÌÝ-Ü
ç�h"fMb�ì�g�o�ÜßbÆëMh3nih�b�fM|ca��"f Ý�a#ÜMniç~ÜMoÁf:Ý�fMb�ëßh�ÝÆo�Üßb�j:ti|#f%�

� ëßb�h"f�ÝÁpih"f�|iÜMowèÓÜMb-dZèÍa§Ý�g:b�h3ç�ó�h�ì�Ý<Ý�Üà�Ñtih�ç�Ý�acÜßniç/|ca#dMhÈÝ�gih�ç-hÍgÅfMç ê h�h3n
p�ÜßnihCacn Ý�gih��"§�¬9«�ÀH�[�]¨Z«@óib�Ü ÿ�h3ìvÝýà ��å f�ÝeÝ�gihº^�qtsË^ � z�Üßóigia#f þ � n�Ý�a#ó�Üß|ca#ç
sÍh3ç�h"fMb�ì�g©Óh3n�Ý�h�b3îMmýh~f�b-h>Ý-b�í+a#n�ësÝ�Ü t�Ý�ac|#a���hJÝ�gihÓb-h3ç�ti|cÝ-çÁÜMo�Ý�gih~�"§�¬9«�ÀH�[�]¨Z«
ç)í+ç�Ý�h�j a#n{ÜMtibJóib�Ü ÿ�h3ìvÝ"îh^�nñóib�a#niì�a#ói|chMlºÝ�gih�b-hÍfMb�hÓÝ�èÓÜ ê f�ç-a#ìÍf�óióib-ÜßfMì�gih3çJÝ-Ü
Ý-gia#ç�îS^�nCÝ-gih ê b�t�Ý�hZo�Üßb-ì�h{fMóióib�Ü�fMì�g÷fyì�Üßn�Þßh�b�Ý�h�bRo�b-Üßj Ý�g�hñzÑþ�h
	�óib-h�ç-ç-acÜßn
o�ÜMb-jef�Ý>Ý-ÜDÝ�g�hÂ � öxø÷pÅf�Ý�fDç�Ý-b-tiìvÝ�tib�h8o�Üßb-jef�Ý>a#ç>pih�ÞMh3|#ÜMó�h�pNç�ÜDÝ�gif�ÝÓÝ-gih
�"§�¬9«�ÀH�[�]¨Z« ì�Ü�pihÆì3fMn ê hÍb-h�tiç-h�pyÜßó�h3b-f�Ý�a§Þßh�|cíßî9^�n\Ý-gihÍb-h�ÞMh3b�ç-h h�niëßacnih3h�b-a#n�ë
f�óióib-ÜßfMì�gôÝ�gih� � öxøVì3Ü+pihTÜ�oÆÝ�gih��"§�¬9«�ÀH�[�]¨Z«6ç�í+ç�Ý-h3j a#çDacn�Þßh3ç)Ý�acë�f�Ý�h�p
f�nip�b�h3acjeói|ch3j\h3n�Ý�h�p6a#nNøj^)z#� ì�Ü�pih�î

`Åtib)Ý�gih�b-j\Üßb-hñacÝØè>Üßti|cp ê heacn�Ý�h3b�h3ç)Ý�a#n�ëNÝ-ÜNò#	÷o�ÜMb-jefM|Jç-h�jyf�nÑÝ-a#ì�çØo�ÜMb
n�ÜMÝ�acÜßniçÌÜMo<ç-acjeac|$fMb�acÝ�í ê hvÝ�èÓh�h3n÷o�Üßb-j:t�|$fMh�î � ë�fMacn�Ý-gihDdÑniÜ�èÍ|#h�piëßh{f ê Üßt�Ý
o�ÜMb-j:ti|#fÌç�a#j\a#|#fMb-a§Ý�í ì�Üßniç�Ý-b-tiìvÝ�acÜßnDÝ�gif�ÝJacçÃh�niì"fMó�ç-ti|#f�Ý�h�p:a#nðÝ�gih~�"§�¬9«�ÀH�[�]¨Z«
ç)í+ç�Ý�h�jéì3Üßti|cprç-h3b)ÞßhZfMçÌf{ì3Üßb�nih3b�ç�Ý�ÜMnihðo�ÜMb~Ý�giacç~èÓÜßb�dwî

�~f�ç-h3pÊÜßnÊf÷o�fMì�a#|cacÝ�íáo�Üßbñç-h"f�b-ì�giacniëáo�ÜMb-j:ti|#fMh6acÝ{è>Üßti|cp ê hrnih"f Ý\Ý-Ü
Ü¯��h�b>ç�h"fMb�ì�g6Üßó�Ý�acÜßniç<o�Üßb<èÓh�|#|§þ	dÑniÜ�èÍnTpia���h3b�h3n�Ý�a#fM|Åh��ÑtÅf Ý�a#ÜMniçÓÜßbÈpia���h�b-h3n+þ
Ý-a$fM|+h��ÑtÅf Ý�a#ÜMn{óÅf�Ý-Ý-h3b�niç3l�|ca#dMh � ê h3|�! ç/pia���h�b-h�nÑÝ-a$fM|+h��ÑtÅf Ý�a#ÜMn'l�Ý-gih|�Óh3b�niÜßti|c|#a
p�a���h3b-h�n�Ý�a$f�|'h��ÑtÅf�Ý-a#ÜßnrhvÝ�ìMî

� � 6]â�(ÁÒ#6æÖ�� ÕÈÔ��
^�nTà¡  å+fï�^s û ø û � þ ê fMç-h�pZpiÜ+ì3t�jeh�nÑÝÃÜ ê ÿ�h�ì�ÝÃjeÜ+pih�|ßo�Üßb¢�ØöxøTpiÜ+ì3t�jeh�nÑÝ-ç
acçÁóib�Üßó�Üßç-h�p'îMÛ¸b�fMn�ç�o�Üßb�jeacniët�RöxøNpif�Ý�f acn�Ý�Ü Ý-gih~ç-Ü þ�ì"f�|#|#h�pt£É§�¦�Üà¢³¨Zø¬9B¡Å¨Z¢
b�h3ç�ti|cÝ-çsacn�f�n�h
	�ó�h3b)Ý ç)í+ç�Ý�h�j fMë�fMacniç�ÝÆèÍgiacì�gxb�ti|#h2þ ê fMç�h3p��Ñtih3b�a#h3çÌì"f�n ê h
h
	�h3ì3t�Ý�h3p�î�ÛÆgihÌfMóióib�Ü�fMì�g{a#çÁh3|$f ê Üßb-f�Ý�h�pDo�Üßbz�RöxørpiÜ�ì�tij\h3n�Ý�ç/acn:ëßh3n�h3b�f�|
f�nipDacçÃf�óiói|#ach3pØÝ�ÜÍÝ�gih>ì3Üßn�ì3b-hvÝ�hÈo�Üßb-jef�Ý�ç¸ö�f�Ý�gwö�ø%ÓÜMnÑÝ-h3n�Ý<ö�fMb-dÑtió{f�nip
û ó�h3nwö�f�Ý�g6acnTóÅfMb)Ý�a#ì�ti|$f�b3î�`Åtib�Ý-gih3b�jeÜßb�h{à� �å�Üßt�Ý�|ca#nih�çÈÝ-gihRfMó�ói|#acì"f�Ý-a#Üßn\ÜMo
Ý-gih\fMóióib�Ü�fMì�g÷Ý�Ü6Ý�g�heì�|$fMç�ç-acòiì"f�Ý-a#Üßn@ÜMo>Üßb�pia#nÅf�b�íCp�a���h3b-h�n�Ý�a$f�|Jh��ÑtÅf�Ý-a#Üßn�ç
èÍa§Ý�gØb-h�ç-ó�h3ìvÝÃÝ-Üt¤ØfMj\dMh¯! çæ|ca#ç�Ý<à âHÙ å�î�ÛÆgih<niÜ�Ý�a#ÜMnðÜ�o�b�ti|#h2þ ê fMç�h3pØh�	�ó�h3b)ÝÁç)í�ç�þ
Ý-h3j gÅfMç>ë�fMa#n�h3pTb�h3jefMb-d f ê |chsì�Üßniç�a#pih�b�f�Ý-a#Üßnea#neÝ-gih8h�a#ëßg�Ý�ach3ç<o�Üßb ê tia#|cpia#nië
f�nipQh�	�ói|cÜßacÝ-a#nië�d+n�ÜºèÍ|ch3piëMh ê fMç-h�çN_áÝ�Ü+pÅf"íW! çDè>Üßb�d+acnië@dÑniÜ�èÍ|#h�piëßh ê fMç�h
j\a#n�a#niëeb-h3|ca#h�ç8Üßn@ç�Ý�f�Ý�acç�Ý-a#ì"f�|Ãj\Ü�p�h3|#acniëyj\h�Ý-giÜ+piç8b�f Ý�gih�b8Ý�gÅfMn@ÜMnáó�b-Ü+ÜMo
Ý-gih3ÜMb�íßîS�sÜ�è>h�ÞMh3b3l�a#n�Ý-gihDì3fMç-hDÜMo/óib�Ü�ì�h3ç-ç�a#niëyjyf�Ý-gih3jef�Ý-a#ì"f�|'dÑniÜ�èÍ|#h3p�ëßh
a§Ý8acç8óib-ÜMjeacç-a#n�ëeÝ�Ü6h�jeó�|#Ü�í�fT|#Üßëßacì"fM|æóib�Üßëßb-fMjej\a#n�ëe|#fMniëßtÅf�ëßhMl ê h�ì"fMtiç�h
Ý-h3b�j b�h�èÍb�acÝ�acniëyó�b-Ü ê |ch3j\çÌÝ-gÅf�ÝsÝ�í�ó�a#ì"f�|#|cíTÜ�ì�ì3tibsì"fMn ê hZÝ�fMì�dÑ|#h�p ê írÝ-gih



02� � ��1��3�
�¼ �  � *�� � ������(��v�
3¼ � ��¹º������2��� � �98+»�% � ���
&�3�w&-Ó����� À ��· �ø:

|cÜßëßacì"fM|Jó�b-Üßëßb-fMj\jeacnië6|$fMn�ëßtÅfMëßh�ç�!�tin�acòÅì3f�Ý�acÜßnýj\h3ì�gifMnia#ç�jeç�î û Ý�gih�bDfMó+þ
ó�b-Ü�fMì�g�h3çrÝ�gÅf�ÝNh�jeói|cÜ�í |#ÜMëßa#ì�óib-ÜßëMb�fMj\jeacniëô|#fMniëßtÅf�ëßhCÝ�h�ì�ginia��Ñtih�çNo�ÜMb
jef�Ý-gih3jef�Ý�acì"fM|�dÑniÜ�èÍ|#h�piëßh ê fMç-h�ç f�b-hRpih�ç-ì3b�a ê h3p�a#nýà úºåæfMnipïà�ü�l�$ å�î

� ç�a#j\a#|#fMbñfMóióib�Ü�fMì�g èÓfMçTtiç�h3pVa#nÉÝ�gihxÛñ^�ø � à ä åsóib�Ü ÿ�h3ìvÝ ê í b a#n�þ
è>Üßgin�h3bNfMnipe`wf�Ý�h�jyfMn�îÓÛÆgiacç6óib-Ü ÿ�h�ì�ÝNóib�ÜºÞ+acpih3çNfMn fM|§Ý�h3b�nÅf�Ý-acÞßhCÝ-ÜÉfM|§þ
ëMÜßb-a§Ý�gij\a#ì6acnÑÝ-h3ëßb-f�Ý�acÜßnÉfM|#ëMÜßb-a§Ý�gij\ç ê íÊacn�Ý�h3ëMb�fM|ÆÝ�f ê |#hN|#Ü+ÜßdÑtió'îÈz�ó�h3ì�a$fM|
ì�Üßnipia§Ý�acÜßniçyèÍgiacì�g f�b-a#ç�hCÜMo�Ý-h3nVa#nVa#n�Ý-h3ëßb-f�Ý�acÜßn óib�Ü ê |#h�jeç�lÓh�î ëiî§lÆç-ó�h3ì�a$fM|
o�t�niì�Ý-a#ÜßniçÈa#nñÝ�g�h a#n�Ý-h3ëßb-fMnip'l�ì3fMn ê h tiç�h3pyÝ-ÜZÜMó�Ý�acjea��3h~Ý�g�h ç-h3fMb-ì�gyÜMo�Ý-gih
o�ÜMb-j:ti|#fMhMî

¥ áïÕÓÐ8Ùtâ)×-*iÚ�ÕÓÐ

mýhØh�	�ó�Üßç-hØÝ�gihRo�Üß|c|#Ü�èÍa#n�ë{fMç-ç�tij\ó�Ý�acÜßniçÍfMnipNÜ ê ç�h3b)ÞMf Ý�a#ÜMniç��

 ÛÆgihRmýh ê a#çÆf{gÑtiëßhØb�h3ó�Üßç-a§Ý�Üßb)í��+Ý�giacçÆa#çÆóÅf�b�Ý�acì3ti|#fMb-|§í{Ý�b�tihRo�Üßb~jef�Ý�g�þ
h�jyf�Ý-a#ì3fM|�dÑniÜ�èÍ|#h�piëßh�î

 z�ÜMóigia#ç)Ý�acì"f�Ý-h3p{ç-h3fMb-ì�g\ì"f�óÅf ê ac|#acÝ-a#h�ç¸o�ÜßbÁjyf�Ý-gih3jef�Ý-a#ì"f�|Ñmýh ê b�h3ç-ÜMtib-ì�h3ç
fMb�hØb-h��Ñtiacb-h�p ê í6b�h3ç-h3fMb-ì�gCfMniprh3pit�ì"f�Ý-a#Üßn'î

 öxf Ý�gwöxø fMnip û ó�h3nÅöxf�Ý�g ì"f�n ê h@h�	�ó�h3ì�Ý-h3p Ý-Ü ê h�ì3Üßj\h@pihvþ�o�fMì�Ý-Ü
ç)Ý�fMnipifMb-piçÍo�ÜßbÆjef�Ý�g�h3jef�Ý�acì"fM|wmïh ê b�h3ç�Üßtib-ì�h3ç�î

 z�t ê Ý�|chÓniÜMÝ�f�Ý�acÜßnDacç-ç�tih3ç/f�b-a#ç�hÓacn:gÅfMnip�|#a#n�ë8öxf Ý�gwöxøNfMnip û ó�h3nÅöxf�Ý�g�î
mýhØgÅf"Þßhðtinipih�b�Ý�fMdMh�n�Ý�g�hØo�ÜM|#|#Ü�èÍacnië:ç�Ý-h3óiç��

 mýh�gif�ÞMh�ì�g�Üßç-h�nÊÝ�g�h�ì�|$fMç�ç-acòiì"f�Ý-a#ÜßnQÜMo pia���h3b�h3n�Ý�a#fM|~h��+tif�Ý�acÜßniç\fMç\f
ì�gÅf�|#|#h�niëßacnië{ç�Ý�fMb�Ý-a#niëñó�Üßa#n�ÝÆÜMoÃÜßtibÍóib�Ü ÿ�h3ìvÝ"î

 `8tihÍÝ�ÜðacÝ-ç<ç-h3óifMb�f�Ý-a#Üßn\ÜMo�ì3Üßniì�h3b�niç3lÑÝ�gihÌì�giÜßç�h3n6ç)í�ç)Ý�h�j f�b-ì�gia§Ý�h3ìvÝ�tib�h
acçÆç-ì"f�|$f ê |ch8èÍacÝ-gNb�h3ç�ó�h�ì�ÝÌÝ�Üño�tib�Ý-gih3bÆo�Üßb�jyf�Ý-çÆfMnipro�tib)Ý�gih�bÌì�|$fMç�ç-a§òÅì"f þ
Ý-a#Üßniç�î

 ÛÆgih�a#j\ói|#h�jeh�n�Ý�f�Ý-a#Üßnôacçñtiç-h�p a#nÊf÷è>Üßb�d+acniëïacniç�Ý�fMniì�h�ÜMosÝ�gihrmýh ê
acnipih�	�acnië{o�b�fMj\h�è>Üßb-d�� fMb)Þßh3ç)Ý"î

^	Ý a#çÍo�tib�Ý-gih3bÌèÓÜMb-drÝ�ÜTacnÑÝ-h3ëßb-f�Ý�hZfyëßh�nih3b-fM|æo�Üßb-j:t�|$fñç-h"f�b-ì�gCo�fMì�a#|#a§Ý�í6a#n�Ý-Ü
ÜMtibÍfMóióib�Ü�fMì�g'î
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