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�Dö��Pìt�\ì�ó´î÷ë:é ù[é�ì�ó´ï�õ�û\ë:é)�

±
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Í�ÎÏÙGÔÏÔÏÙ/Ð Å;Å
Ü �6& ��ó´ï�ù[é\ì�é\ïñð:ê�ù[éKê��Xö6�Êó´ë¥î÷ð¥ú[ì�éKê²ù[é£è,ó´ï�ð:éT ��Xë¥öÄózèf�Xë@éÊó�ò`îÄé\ï�ê��»���X���X�d���X���X���X�X� & Ü

Ü �6&)�6& è,ó´ï�ð:éT ��Xë¥öÄó ���X���X���X�X���d���X���X�X���X���d���X�X���X���X�d���X���X���X�X� & Ü
Ü �6&)� Ü  ^ú/�QêÄï�éKêRù[é£èf�Xë@éÊó�òë�X���X�X���d���X���X�X���X���d���X�X���X���X�d���X���X���X�X� & Ü
Ü �6&)� ` è,é\ð¥ë:ó´õ�ó´ö÷îÄê��X�d���X���X���X�X���d���X���X�X���X���d���X�X���X���X�d���X���X���X�X� & `

Ü � Ü % î÷ì ô[ö��Xð¥îÄó´ïÒì�ó´öO�Kí\ô[ö��Xî÷ë:é ù[éê¥ÿ�ê¥ð:û\ì�éKê~ù[é£õ/�Xë¥ð¥îÄí\ô[öÄéKêl�v���d���X�X���X���X�d���X���X���X�X� &�*
Ü � Ü �6& ]��\ï.�\ë��Xö÷î÷ð	�KêRê¥ô[ë~öÄéKêRé\ï�ê:é\ìdN[öÄéKê��r���X���X�X���X���d���X�X���X���X�d���X���X���X�X� &�*
Ü � Ü � Ü �&éKêUíKó´ì�õ�óÃê��Xïñð:êfù[é£ö���ê¥î÷ì ô[ö��Xð¥îÄó´ïU�w���X�X���X���d���X�X���X���X�d���X���X���X�X� &�*
Ü � Ü � ` ���Kí��Xõ[î÷ð¥ô[ö��Xð¥î2S@�p���X���X���X�X���d���X���X�X���X���d���X�X���X���X�d���X���X���X�X� Ü)g

Ü � ` % î÷ì ô[ö��Xð¥îÄó´ï�ê�ù[éKê~õ�ó´ö÷ÿ�ì�û\ë:éKê��ì���X�X���d���X���X�X���X���d���X�X���X���X�d���X���X���X�X� ÜÃÜ
Ü � ` �6& è,ó`ù[û\öÄé�ì�ó´öO�Kí\ô[ö��Xî÷ë:é)�í���X�X���d���X���X�X���X���d���X�X���X���X�d���X���X���X�X� ÜÃÜ
Ü � ` � Ü �&éKêUé\ï�ê:é\ìTN[öÄéKê��î�X���X���X�X���d���X���X�X���X���d���X�X���X���X�d���X���X���X�X� ÜÃÜ
Ü � ` � ` ï ô�é\öOJñô�éKê~ì�ó´ô[òÊé\ì�é\ï�ð:ê��W�X�X���d���X���X�X���X���d���X�X���X���X�d���X���X���X�X� Ü)`
Ü � ` � ± �h� émEzí��´í\î÷ð	� ê¥ð��Xð¥îÄê:ð¥îOJñô�é)�ª�X�X���d���X���X�X���X���d���X�X���X���X�d���X���X���X�X� Ü�ð

Ü � ± �o��ð¥ú�é\ë¥ì��Xö÷îÄê��Xð¥îÄó´ï,õ/�Xë��Xö÷öÄû\öÄé)�ñ���X�X���d���X���X�X���X���d���X�X���X���X�d���X���X���X�X� Ü (
Ü � ±.�6& �&é£õ[ë¥î÷ï�í\î÷õ�é����\ï.�\ë��Xö��ò���X�X���d���X���X�X���X���d���X�X���X���X�d���X���X���X�X� Ü (
Ü � ±.� Ü % ó´ï�ô[ð¥î÷ö÷îÄê��Xð¥îÄó´ïxé\ï�ê¥î÷ì�ô[ö��Xð¥îÄó´ïxì�ó´öO�Kí\ô[ö��Xî÷ë:é)�í���d���X�X���X���X�d���X���X���X�X� Ü (

Ü � ¯ �&éKê$�Xö6�Êó´ë¥î÷ð¥ú[ì�éKê²ù
���\òÊó´ö÷ô[ð¥îÄó´ï0�Xë¥ð¥î21Æí\îÄé\ö÷öÄé)�{�X���X�X���X���d���X�X���X���X�d���X���X���X�X� `ÃÜ
Ü � ¯ �6& �&é£õ[ë¥î÷ï�í\î÷õ�éì�d���X���X���X�X���d���X���X�X���X���d���X�X���X���X�d���X���X���X�X� `ÃÜ
Ü � ¯ � Ü �&éíKó`ù.���Êé£ó´ô�ë:é\õ[ë	�Kê:é\ïñð��Xð¥îÄó´ïU�ó���X���X�X���X���d���X�X���X���X�d���X���X���X�X� `ÃÜ
Ü � ¯ � ` �o��ê	�\öÄéKí\ð¥îÄó´ïô�d���X���X���X�X���d���X���X�X���X���d���X�X���X���X�d���X���X���X�X� `)`
Ü � ¯ � ± �&é£ë:é\ì�õ[ö��´íKé\ì�é\ïñð��#���X���X�X���d���X���X�X���X���d���X�X���X���X�d���X���X���X�X� ` ±
Ü � ¯ � ¯ �&éKêUó´õK�\ë��Xð:é\ô[ë:êV���\ï.�\ð¥îOJ�ô�éKê��$���d���X���X�X���X���d���X�X���X���X�d���X���X���X�X� ` ±

Ü �-* 9I�Xï�ó´ë��Xì��sù[éKêUê¥ôP�¥é\ð:êUù[é�ë:éKí:ú�é\ë:í ú�é�é\ï þ �T�õ�X�X���X���d���X�X���X���X�d���X���X���X�X� `)¯
Ü �-*,�6& % í:ú.�\ì��´êRé\ð$=D�KíKé\õ[ð¥î÷ò`î÷ð	���X�X���d���X���X�X���X���d���X�X���X���X�d���X���X���X�X� `)¯
Ü �-*,� Ü è,ó`ù��\ö÷îÄê��Xð¥îÄó´ï�ì��Xë@éÊóyò�îÄé\ï[ï�é�é\ð~õ/�XëUõ[ë:ó�íKéKê ê¥ô�êUù�ÿ`ï/�Xì�îOJñô�é)�����X�d���X���X���X�X� ` *
Ü �-*,� ` =fî÷òÊé\ë:ê:î÷ð	�����\ï.�\ð¥îOJñô�é)�ì���X�X���d���X���X�X���X���d���X�X���X���X�d���X���X���X�X� `�ð
Ü �-*,� ± þ�? ð:é\ï�ê:îÄó´ï�êRù�ô�ù[ó´ì��Xî÷ï�é)�ö�X���d���X���X�X���X���d���X�X���X���X�d���X���X���X�X� `)÷

Ü � ð  vó´ï,Scë:ó´ï�ð��Xð¥îÄó´ïÒù[éKê~õ[ë:óPN[öO�\ì��Xð¥îOJ�ô�éKê��ø�d���X���X�X���X���d���X�X���X���X�d���X���X���X�X� ± g
¯
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` �6& 95ë:ó´õ[ë¥îO�\ð	�Kêfù[éKêRí:ú/�QêÄï�éKêì�X���X���X�X���d���X���X�X���X���d���X�X���X���X�d���X���X���X�X� ±)±

` �6&)�6& �Rô[ð:ó`íKó´ë¥ë	�\ö��Xð¥îÄó´ï,ù[éKê~òÊéKí\ð:é\ô[ë:êfù[é£í:ú/�QêÄï�é)� �X���d���X�X���X���X�d���X���X���X�X� ±)±
` �6&)� Ü =D�\õ[ö��´íKé\ì�é\ï�ðfù[éKêRì�ó´öO�Kí\ô[öÄéKê��{�d���X���X�X���X���d���X�X���X���X�d���X���X���X�X� ±�*

` � Ü  ^ë¥î÷ð:û\ë:éKêfù[é�ö��´í\ô[ï/�Xë¥î÷ð	�)��X���X���X�X���d���X���X�X���X���d���X�X���X���X�d���X���X���X�X� ¯)g
` � Ü �6& �o�´í\ô[ï/�Xë¥î÷ð	� ù[éù[é\ï�ê:î÷ð	�£ù[é£ì�ó´ï�ó´ì�û\ë:éKê��W�X���X���d���X�X���X���X�d���X���X���X�X� ¯)g
` � Ü � Ü  ^ë¥î÷ð:û\ë:éKêRù
� émEzí��´í\î÷ð	�)� ���X�X���d���X���X�X���X���d���X�X���X���X�d���X���X���X�X� ¯)g

ÿ � ýoÈlÎ~ØwÎÖÛlß,ÈlÎÖÊ\ÇzËIÙ�Û��HÉQâ��UÌoÙGÇoÍ�Ù�Û<ËIÙ�Û�ØÚÊ;Ìoå;ÙRØÚÙRÇ\È�Û<ËIÙrÜÄÊ;Ç\È�ÙÚÝdß�É�ÔÏÊoÐ ���
±.�6& =D�m1�ï[î÷ð¥îÄó´ïÒù�ô�õ[ë:óPN[öÄû\ì�éé\ðUõ[ë:é\ì�îÄé\ëD�Xö6�Êó´ë¥î÷ð¥ú[ì�éõ[ë:ó´õ�óÃê	�)�f�X�X���X���X�d���X���X���X�X� ¯ *

±.�6&)�6&  ��´ù�ë:éù
�-�Xõ[õ[ö÷îÄí��Xð¥îÄó´ïU�ö���X�X���d���X���X�X���X���d���X�X���X���X�d���X���X���X�X� ¯ *
±.�6&)� Ü �h�-�Xö6�Êó´ë¥î÷ð¥ú[ì�é ù[é£ë	�mSb�\ë:é\ï�íKé ���d���X���X�X���X���d���X�X���X���X�d���X���X���X�X� ¯ *
±.�6&)� ` �h�-�Xö6�Êó´ë¥î÷ð¥ú[ì�éd�\òÊó´ö÷ô[ð¥îÄó´ï[ï/�Xî÷ë:éí�d���X���X�X���X���d���X�X���X���X�d���X���X���X�X� ¯ *
±.�6&)� ± % õ\�Kí\î21�ð	�Kêfù[é£íKé\ð$�Xö6�Êó´ë¥î÷ð¥ú[ì�é)�$�d���X���X�X���X���d���X�X���X���X�d���X���X���X�X� ¯ (
±.�6&)� ¯ ���Kù�ô�í\ð¥îÄó´ïxù�ôpN[ë¥ô[î÷ðRù[éö��TS ó´ï�í\ð¥îÄó´ïÒù[éD1�ð¥ï�éKê:êæ�d���X�X���X���X�d���X���X���X�X� ¯ (

±.� Ü % î÷ì ô[ö��Xð¥îÄó´ï�ê²ïñô[ìt�\ë¥îOJ�ô�éKê ü[õ[ë:é\ì�îÄé\ëD�Xö6�Êó´ë¥î÷ð¥ú[ì�é)�n���X���d���X�X���X���X�d���X���X���X�X� * g
±.� Ü �6&  ^ú�ó´î ? ù[éê:î÷ì ô[ö��Xð¥îÄó´ïU�p���X�X���d���X���X�X���X���d���X�X���X���X�d���X���X���X�X� * g
±.� Ü � Ü % �\ë¥îÄéX�*ü[é\ï�ê é\ìdN[öÄé	��
���T+`öÄó´ï��Ãô�é\ô[ë²ù[é£í:ú/�QêÄï�é `ÃÜ �X���X���X�d���X���X���X�X� * Ü
±.� Ü � ` % �\ë¥îÄé 3 ü[é\ï�ê:é\ìdN[öÄé���
����B+�öÄó´ï��Ãô�é\ô[ë²ù[éí:ú/�QêÄï�éT*�±ô�X���X���X�d���X���X���X�X� *)(
±.� Ü � ± % �\ë¥îÄéT ßü[é\ï�ê:é\ìdN[öÄé���
��������B+�öÄó´ï��Ãô�é\ô[ëRù[éí:ú/�QêÄï�éB*�±r���X���X�d���X���X���X�X� ðP¯
±.� Ü � ¯ % �\ë¥îÄéX=;ü�ô[ð¥î÷ö÷î÷ð	�ù[éKêWS ë	�MJñô�é\ï�íKéKêfø�í:ú/�Xë@�Êéd�Y���XöÄéó���X�X���X���X�d���X���X���X�X� ÷)g
±.� Ü �-* % �\ë¥îÄé þ ü[ô[ð¥î÷ö÷î÷ð	�ù[é�ö���õSó´ï�ù��\ë��Xð¥îÄó´ïÒù[éD1�ð¥ï�éKê:êæ�d���X�X���X���X�d���X���X���X�X� ÷ ±

±.� ` =fîÄê í\ô�ê:ê¥îÄó´ïU� ���X���X�d���X���X���X�X���d���X���X�X���X���d���X�X���X���X�d���X���X���X�X� ÷�ð
� ��ÎÏÛMÈ�Ê\ÎÏÉQÙ�Ù�È�ÆMØÚØÚÊ/ÉQÈ�ß.ÔÏÎÖÈ�â�ÙGÇyä$å;Ê\Ô~ÌUÈlÎÏÊ;ÇnÓ�ÉQÈlÎÖçIÍRÎÖÙGÔ~ÔÖÙ/Ð Ñ��

¯ �6& 7Âï�ù�î÷ò`îÄù�ô�êUî÷ì�ì�ó´ë¥ð:é\öÄê��y���X���X���X�X���d���X���X�X���X���d���X�X���X���X�d���X���X���X�X� ( g
¯ �6&)�6& è,ó´ð¥î÷ò)�Xð¥îÄó´ï�ê��/�d���X���X���X�X���d���X���X�X���X���d���X�X���X���X�d���X���X���X�X� ( g
¯ �6&)� Ü þ �$7�7Rü þ òÊó´ö÷ô[ð¥îÄó´ï0�Rë¥ð¥î21Æí\îÄé\ö÷öÄé�ù
��7Âï�ù�î÷ò`îÄù�ô�êV7�ì�ì�ó´ë¥ð:é\öÄê��V���X���X�d���X���X���X�X� ( g

¯ � Ü % î÷ì ô[ö��Xð¥îÄó´ïÒïñô[ìt�\ë¥îOJ�ô�éKê�üGSÖó´ï�í\ð¥îÄó´ï�êRù[é�ð:éKê¥ð �X�X���X���d���X�X���X���X�d���X���X���X�X� ( `
¯ � Ü �6&  ^ú�ó´î ? �Xö6�Êó´ë¥î÷ð¥ú[ì�îOJ�ô�éKêfé\ðRõ/�Xë��Xì�û\ð¥ë:éKêRù[éê¥î÷ì�ô[ö��Xð¥îÄó´ï�ê ���X���X�d���X���X���X�X� ( `
¯ � Ü � Ü ��� ü�ô[ï�é�SÖó´ï�í\ð¥îÄó´ï�ì�ô[ö÷ð¥î÷ì�ó�ù.�XöÄé�ê¥î÷ì�õ[öÄét�X���X���d���X�X���X���X�d���X���X���X�X� (�±
¯ � Ü � ` ��� ü�ô[ï�é£òÊé\ë:ê:îÄó´ïr�\õ[îÄê¥ð��Xð¥îOJ�ô�éù[é ��� ��X�X���X���d���X�X���X���X�d���X���X���X�X� ( ÷
¯ � Ü � ± ��� ü�ô[ï�é�SÖó´ï�í\ð¥îÄó´ï�öÄó`í��XöÄé\ì�é\ïñðfî÷ë¥ë	�Y�Ãô[ö÷îÄû\ë:é)��X���d���X�X���X���X�d���X���X���X�X�n& g &

¯ � ` =fîÄê í\ô�ê:ê¥îÄó´ï �X���X���X�d���X���X���X�X���d���X���X�X���X���d���X�X���X���X�d���X���X���X�X�n& g)¯
� ä�Ó�ÆQÆTß�ýIý�ÔÏÎ �UÌ#â�Ù�!qÔ²û6Ê;ýoÈlÎ~ØÚÎÏÛ�ß,ÈlÎÏÊ\ÇzËIÙ�Û��HÉQâ��UÌoÙGÇoÍ�ÙRÛ<Ë#ÙRÛ�ØqÊ\ÌUå\ÙRØÚÙRÇ\È�Û)Ð Å#"%$

*,�6& �~ù.�Xõ[ð��Xð¥îÄó´ïÒù[é�ö�� þ �D7	7"�Xô ? ù�î2x
�\ë:é\ïñð:êfí\ë¥î÷ð:û\ë:éKêRù[é£ìt�\ö��Xï��Êé)�n�X���X���X�d���X���X���X�X�n& g)÷*,�6&)�6& è,ó`ù�î21Æí��Xð¥îÄó´ï�êRù[é�ö��-�Xö6�Êó´ë¥î÷ð¥ú[ì�é)�T���X���X�X���X���d���X�X���X���X�d���X���X���X�X�n& g)÷
*,�6&)� Ü  vó´ï�ù�î÷ð¥îÄó´ï�êRù[éê¥î÷ì�ô[ö��Xð¥îÄó´ïU����d���X���X�X���X���d���X�X���X���X�d���X���X���X�X�n& g (
*,�6&)� ` 95ë	�Kê:é\ïñð��Xð¥îÄó´ïÒù[éKêUë	�Kê¥ô[ö÷ð��Xð:êÀ���d���X���X�X���X���d���X�X���X���X�d���X���X���X�X�n&)& g

*,� Ü �Rô[ð:ó`íKó´ë¥ë	�\ö��Xð¥îÄó´ï,ù[éKêRòÊéKí\ð:é\ô[ë:êRù
� ó´ë¥îÄé\ïñð��Xð¥îÄó´ï�ü�� `ÃÜ é\ð��L*�±'�X�X���X���X�d���X���X���X�X�n&)& g
*,� ` =D�\õ[ö��´íKé\ì�é\ï�ð²ù[éKêRíKé\ïñð¥ë:éKê²ù[é�ì��´ê:ê:é�ü;] `ÃÜ é\ð�]�*�±n�X���d���X�X���X���X�d���X���X���X�X�n&)&Y±
*,� ± =D�\õ[ö��´íKé\ì�é\ï�ð²ù[éKêUì�ó´ï�ó´ì�û\ë:éKê�ü A `ÃÜ é\ð A *�±ñ�X�X���X���d���X�X���X���X�d���X���X���X�X�n&)& ð
*,� ¯ �o�´í\ô[ï/�Xë¥î÷ð	�)+�&('*)#+-,xü.7 `ÃÜ é\ðV7}*�±.�ø���d���X���X�X���X���d���X�X���X���X�d���X���X���X�X�n& Ü)g
*,�-* �o�´í\ô[ï/�Xë¥î÷ð	�)+�&('*.#+0/�+21�ü�: `ÃÜ é\ð$:�*�±.�c�d���X���X�X���X���d���X�X���X���X�d���X���X���X�X�n& Ü)`
*,� ð �Ré\õ[ð��Xð¥îÄó´ïxõ/�XëUí\ë:ó´îÄê ê��Xï�íKéd�Xë@N�ó´ë:éKê:íKé\ïñð:é)�w�X���X�X���X���d���X�X���X���X�d���X���X���X�X�n& Ü *
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ÎÐíbÆÎÐÊÉÖ�ÎÐÅ�Ä�È1Ï�ÆqÓ�ÕgÏ_ÕgÇ�Ë©ÈÉÓ � ÕDÆ�ágÄ��Ùk0�Î � ÕDÆ!È1ÇDË©È1ö8ÈÉË©Õ�ÄkÙÔÙoÕgç�Æ�ÕgÇ�Ó�ÆÔÙoÅ�ÆoÕgÏmËòïÀÎÐÈ1Ï�Æ!çgÏ�Ä�çNÄ�Ï�Å�ÈÉÄ�ÇgÇDÆoÊ1ÊÉÆ�2lÓ
Î�ö�ÎÐÊÉÆoÕgÏËgÆlìDÅ�ÇDÆÔÓ�ÓRÉ*Ù�ïñÆÔÓ�ÅLÕgÇ²íbÆoÇgÏ�Æ:ËgÆ:ÊÉÄ�Å�ÆoÏ�ÈÉÆæØgÈ'ÎÐÈÉÓ�ÖÔÆuÚòÊÉÆÔÓqê:ÆoÈ1Ê1ÊÉÆoÕgÏ�ÓqÈ1ÇDË©È1ö8ÈÉË©ÕDÓqÄ�ÇkÅqçgÊ1ÕDÓqËgÆæÙk0�ÎÐÇDÙÔÆÔÓlËòï¬�oÅ�Ï�ÆÓ�ÖoÊÉÆÔÙoÅ�ÈÉÄ�ÇgÇDÖÔÓ�¿&6mÇ�Æeü�ÆÔÙoÅ�ÕDÆÌÎÐÊÉÄ�Ï�Ó-ÎÐÕgÅ
ÎÐÇ�ÅvËgÆ!Å�È1Ï
ÎÐíbÆÔÓ � ÕDÆ�ÊðïñÄ�Ç�Ó�Ä�Õ�0�ÎÐÈ1Å�ÆLÓ
ÖoÊÉÆÔÙoÅ�ÈÉÄ�ÇgÇDÆoÏ-Ëòï È1ÇDË©È1ökÈÉË©ÕDÓ?¿

...

...

X3 X2

X1

proportionel

a fitness(X1)

º¢»H¼¢½�¾©¿ +ÌÁ 08ÖoÊÉÆÔÙoÅ�ÈÉÄ�Ç¬ËgÆÔÓ_ç�ÎÐÏ�ÆoÇkÅ�ÓÌÚ©ÕgÇDÆLÊÉÄ�Å�ÆoÏ�ÈÉÆ!ØgÈ'ÎÐÈÉÓ�ÖÔÆä�Æ!ÙÔÆoÅ�Å�Æ!êæÎÐÇgÈ��oÏ�ÆqÊ'Î�çgÏ�Ä�Ø�ÎÐØgÈ1Ê1È1Å�Ö � Õ*ï ÕgÇuÈ1ÇDË©È1ökÈÉË©Õ¬Ó�Ä�È1ÅAÓ�ÖoÊÉÆÔÙoÅ�ÈÉÄ�ÇgÇDÖqÆÔÓ�ÅLÚ¼ ^ �r� � ú ÇÊ�r� �
î ° t�Ê ÇÊ�r  � ëi¾©¿ >�¾bî

�mÇDÆæö�ÎÐÏ�È'ÎÐÇ�Å�Æ>ËgÆèÊ'ÎuÏ�Ä�ÕDÆ>ËgÆæÊ'Î/å Ä�Ï�Å�ÕgÇDÆ�Î¬ÖoÅ�ÖæçgÏ�Ä�ç�Ä�Ó�ÖÔÆèç�ÎÐÏÌÑD¿ñ×A¿�*_Î�'bÆoÏlËDÎÐÇDÓ´< Ñ�@3¿^u�ÙoÈðá*Å�Ä�ÕDÓ�ÊÉÆÔÓÈ1ÇDË©È1ö8ÈÉË©ÕDÓ�Ó�Ä�ÇkÅ�Ó�ÖoÊÉÆÔÙoÅ�ÈÉÄ�ÇgÇDÖÔÓ�ÆoÇæÕgÇDÆAÓ�ÆoÕgÊÉÆ4åiÄ�ÈÉÓ-ë#ÕgÇæÓ�ÆoÕgÊDÅ�È1Ï
ÎÐíbÆmÎÐÊÉÖ�ÎÐÅ�Ä�È1Ï�Æ?îe¿�×aÇDÙÔÄ�Ï�Æ-ÕgÇDÆ¢å Ä�ÈÉÓyÊ'Î!çgÏ�Ä�Ø�ÎÐØgÈÍ�Ê1È1Å�Ö�¼ ^ �r� � ÆÔÓ�Å¢Ï�ÆÔÓ�ç�ÆÔÙoÅ�ÖÔÆ�¿g×aÇ/Ï�ÆoçgÏ�ÆoÇ�ÎÐÇ�ÅmÊðï È1êæÎÐíbÆ!ËgÆ�Ê'Î!ËeÏ�Ä�ÕDÆqËgÆmÊ'ÎÌåiÄ�Ï�Å�ÕgÇDÆ�Ë�ágÙk0�Î � ÕDÆ!È1ÇDË©È1ö8ÈÉË©ÕuÓ�ÆvöbÄ�È1ÅÎÐÅ�Å�Ï�È1ØgÕDÆoÏ_ÕgÇ/ÆÔÓ�ç�Î�ÙÔÆvçgÏ�Ä�çNÄ�Ï�Å�ÈÉÄ�ÇgÇDÆoÊ±2�¼y�#ó � Ó�ÕgÏ4Ê'ÎqÏ�Ä�ÕDÆ�¿�0kÈ�ÇDÄ�ÕDÓ4ÇDÄ�ê%ê:Ä�ÇDÓAôn¢�ÊÉÆ-ÇDÄ�êÌØgÏ�ÆLËòï È1ÇDË©È1ö8ÈÉË©ÕDÓËgÆoö�ÎÐÇ�Å��oÅ�Ï�ÆqÓ�ÖoÊÉÆÔÙoÅ�ÈÉÄ�ÇgÇDÖÔÓmçNÄ�ÕgÏmÊ'Î:ÙoÏ�Ö�ÎÐÅ�ÈÉÄ�Ç{Ëòï ÕgÇDÆLÇDÄ�ÕgöbÆoÊ1ÊÉÆÌçNÄ�çgÕgÊ'ÎÐÅ�ÈÉÄ�ÇBë � ÕgÈwç�ÆoÕgÅ��oÅ�Ï�ÆLÈ1Ç©åiÖoÏ�ÈÉÆoÕgÏî2:Ê'Î>?>



Å
ÎÐÈ1Ê1ÊÉÆvËgÆAÊ'Î!ç�Ä�çgÕgÊ'ÎÐÅ�ÈÉÄ�Ç/ô²á�È1Ê£�æÎLÕgÇèÓ�ÆoÕgÊ�Å�È1Ï
ÎÐíbÆmËgÆmÏ�Ä�ÕDÆmÎ�öbÆÔÙmô ¢ ç�Ä�È1Ç�Å�ÆoÕgÏ�Ó¢Öoí�ÎÐÊÉÆoê:ÆoÇ�Å¢Ï�Öoç�ÎÐÏ�Å�ÈÉÓ!ë#öbÄ�È1ÏÊ'ÎèìDí�ÕgÏ�Ææ¾©¿ Æbîe¿òÃ|Ä�ÕgÏLÕgÇ�È1ÇDË©È1ö8ÈÉË©ÕÂËgÄ�ÇgÇDÖ��tá�ÊÉÆlÇDÄ�êÌØgÏ�Æ:ËgÆ%ËgÆÔÓ�ÙÔÆoÇDËDÎÐÇ�Å�ÓlÎÐÅ�Å�ÆoÇDË©ÕDÓLÆÔÓ�ÅqÎÐÊÉÄ�Ï�ÓqÙÔÄ�ê%çgÏ�ÈÉÓËDÎÐÇDÓ_Êðï È1ÇkÅ�ÆoÏ�ö�ÎÐÊ1ÊÉÆèÚ õÍÌ ¼y�r� � v ô ¢¶Î BOÏ ¼y�r� � v ô ¢iÐ ÿ ëi¾©¿ >?>bî} Ä�ê%ê:ÆY*_Î�'bÆoÏAÊðïÀÎ�ê:Ä�ÇkÅ�Ï�Ö�áDÙÔÆoÅ�Å�Æ!ê:ÖoÅ/0DÄ8ËgÆ!çgÏ�ÖÔÓ�ÆoÇ�Å�ÆLÊðïÀÎÔö�ÎÐÇ�Å
ÎÐíbÆqËòïÀÎ�öbÄ�È1Ï�áDç�Ä�ÕgÏ_ÊÉÆ�ÇDÄ�êqØgÏ�ÆÌËgÆ!ËgÆÔÓ�ÙÔÆoÇ��ËDÎÐÇ�Å�ÓæËòï ÕgÇ È1ÇDË©È1ö8ÈÉË©Õ*áyÕgÇDÆ�ö�ÎÐÏ�È'ÎÐÇDÙÔÆèÈ1Ç©åiÖoÏ�ÈÉÆoÕgÏ�Æ*2ûÙÔÆoÊ1ÊÉÆ/ËgÆÔÓ:ÎÐÕgÅ�Ï�ÆÔÓlê:ÖoÅ/0DÄkËgÆÔÓæËgÆ>Ó
ÖoÊÉÆÔÙoÅ�ÈÉÄ�ÇOÖoÅ�ÕDË©ÈÉÖÔÆÔÓ8[ÕDÓ � Õ*ïÀÎÐÊÉÄ�Ï�Ó?¿

...

...

X3 X2

X1

proportionel

a fitness(X1)

º¢»H¼¢½�¾©¿ ÆÌÁ��-Ä�ÕDÆqËgÆ�Ê'Î�å Ä�Ï�Å�ÕgÇDÆLÎ�öbÆÔÙqô�¢�ç�Ä�È1Ç�Å�ÆoÕgÏ�Ó
�����m £ne k e�gi��!#����e$g�e$¥j�6�mÇDÆ4å Ä�ÈÉÓ � ÕDÆ¢ÊðïñÆoÇDÓ�ÆoêÌØgÊÉÆ-ËgÆÔÓøÆoÇ©åðÎÐÇ�Å�Ó4Î�ÖoÅ�Ö_ÙoÏ�ÖÔÖ�á�È1ÊÉÓaÏ�Æoê%çgÊ'Î�ÙÔÆoÇkÅ�íbÖoÇDÖoÏ
ÎÐÊÉÆoê:ÆoÇ�Å4Å�Ä�ÕDÓaÊÉÆÔÓaç�ÎÐÏ�ÆoÇkÅ�Ó�¿�uSÊÆÔÓ�Å�Å�Ä�ÕgÅ�Æeå Ä�ÈÉÓ4ç�Ä�Ó�Ó�È1ØgÊÉÆvËgÆAåðÎÐÈ1Ï�Æ-ËgÆH;/³ �&;¶2
7Q2�5
8:2oá8Ù�ïñÆÔÓ�Å=�ç25�3Ë©È1Ï�Æ�ËgÆ-ÙÔÄ�çgÈÉÆoÏ_Ë©È1Ï�ÆÔÙoÅ�Æoê:ÆoÇkÅ_ÊÉÆÔÓ�ê:ÆoÈ1Ê1ÊÉÆoÕgÏ�Ó¢È1ÇDË©È1ö8ÈÍ�Ë©ÕDÓ¢ËgÆvÊ'Îqç�Ä�çgÕgÊ'ÎÐÅ�ÈÉÄ�Ç�çgÏ�ÖÔÙÔÖÔËgÆoÇ�Å�ÆLËDÎÐÇDÓ4Ê'ÎÌç�Ä�çgÕgÊ'ÎÐÅ�ÈÉÄ�ÇuÙÔÄ�ÕgÏ
ÎÐÇ�Å�Æ�¿gÍ*ÆvÏ�Æoê%çgÊ'Î�ÙÔÆoê:ÆoÇ�ÅmËgÆmÊ'Îqç�Ä�çgÕgÊ'ÎÐÅ�ÈÉÄ�ÇÆÔÓ�Å-ÎÐÊÉÄ�Ï�Ó_çgÊ1ÕDÓ-çgÏ�Ä�í�Ï�ÆÔÓ�Ó�È åaÆoÅ_çNÆoÏ�ê:ÆoÅmËgÆ�í�ÎÐÏ�ËgÆoÏAÊ'Îlê:ÆoÈ1Ê1ÊÉÆoÕgÏ�ÆLÓ�Ä�Ê1ÕgÅ�ÈÉÄ�Ç¬ËgÖÔÙÔÄ�ÕgöbÆoÏ�Å�ÆS8[ÕDÓ � Õ*ïÀÎÐÊÉÄ�Ï�ÓmÎÐÕuÓ�ÆoÈ1ÇËgÆLÊ'Î:çNÄ�çgÕgÊ'ÎÐÅ�ÈÉÄ�Ç*¿�×aÇûÙÔÄ�Ç�Å�Ï�Æoç�ÎÐÏ�Å�ÈÉÆlÈ1ÊtçNÆoÕgÅ���ÎÔöbÄ�È1ÏvÕgÇ�Ï�ÈÉÓ � ÕDÆqËgÆÌÓ�Å
ÎÐí�Ç�ÎÐÅ�ÈÉÄ�Ç�ËgÆLÊ'Î%ç�Ä�çgÕgÊ'ÎÐÅ�ÈÉÄ�Ç{ËDÎÐÇDÓÊÉÆ�Ø�Î�Ó�Ó�È1Ç¬ËòïÀÎÐÅ�Å�Ï
Î�ÙoÅ�ÈÉÄ�Ç¬Ëòï ÕgÇ�Ä�çgÅ�È1êÌÕgê Ó�ÆÔÙÔÄ�ÇDËDÎÐÈ1Ï�Ææë ÙÔÄ�ÇköbÆoÏ�íbÆoÇDÙÔÆqçgÏ�ÖoêæÎÐÅ�ÕgÏ�ÖÔÆ?îe¿
����� £ne�¤�aj�Ø�Ák �]��e��¼k�¤��l��¥"�6� �#»��¼e�¤§Í*ÆÔÓvÄ�ç�ÖoÏ
ÎÐÅ�ÆoÕgÏ�ÓmíbÖoÇDÖoÅ�È � ÕDÆÔÓ�Ä�Ç�ÅvçNÄ�ÕgÏmØgÕgÅmËgÆÌçgÏ�ÄkË©ÕgÈ1Ï�ÆÌËgÆqÇDÄ�ÕgöbÆ�ÎÐÕ��¬È1ÇDË©È1ökÈÉË©ÕDÓ�2%ç�ÎÐÏ�Å�È1Ï�ËgÆqÙÔÆoÕ��Ó�ÖoÊÉÆÔÙoÅ�ÈÉÄ�ÇgÇDÖÔÓ�¿�6mÇæç�ÆoÕgÅøÊÉÆÔÓ4Ë©È1ökÈÉÓ
ÆoÏ�ÆoÇèËgÆoÕ��æÙ�ÎÐÅ�ÖoíbÄ�Ï�ÈÉÆÔÓ�ákÊÉÆ[.°5t0�2�5Ü2�8+2�4B7iá � ÕgÈp{3ê:ÖoÊ'ÎÐÇgíbÆ}|AÊÉÆÔÓ�íbÖoÇDÄ�ÅJ�8çNÆmËgÆËgÆoÕ���È1ÇDË©È1ö8ÈÉË©ÕDÓ%ë Ä�Õ¬çgÊ1ÕDÓ7î-ÆoÅvÊ'Î 8��>7DC�7Q2Q0�4 � ÕgÈ|ÆÔÓ�ÅmÕgÇûÙ10�ÎÐÇgíbÆoê:ÆoÇ�ÅÌÎÐÊÉÖ�ÎÐÅ�Ä�È1Ï�ÆlË©ÕûíbÖoÇDÄ�ÅJ�8çNÆ�Ëòï ÕgÇ{Ó�ÆoÕgÊÈ1ÇDË©È1ö8ÈÉË©Õ*¿Á*4ÈÉÆoÇ�Ó/�gÏ_È1ÊÉÓ_ç�ÆoÕgöbÆoÇ�Åî�oÅ�Ï�Æ!ËgÖeìDÇgÈÉÓ-ËgÆ!êæÎÐÇgÈ��oÏ�Æ!ÇDÄ�Ç�ÕgÇgÈ � ÕDÆ!ç�Ä�ÕgÏAÙk0�Î � ÕDÆLÅç�kç�Æ!ËgÆ!ÙÔÄ8ËDÎÐíbÆ�¿Í*Æ/ÙoÏ�Ä�ÈÉÓ
Æoê:ÆoÇ�Å:ÊÉÆ>çgÊ1ÕDÓ%Ï�Öoç�ÎÐÇDË©ÕBç�Ä�ÕgÏlÊÉÆ/ÙÔÄkËDÎÐíbÆ�ØgÈ1Ç�ÎÐÈ1Ï�Æ/ÆÔÓ�ÅlÊÉÆ¾Ëf���7�r�,���)���&��Ñ ���Ò���7�u�&�~ëHì��í�ÕgÏ�Æ:¾©¿1Û7)bî � ÕgÈtåiÄ�ÇDÙoÅ�ÈÉÄ�ÇgÇDÆ:ÆoÇ~ÙÔÄ�Õgç�ÎÐÇkÅLÊÉÆÔÓ!ËgÆoÕ��{Ù10gÏ�Ä�ê:Ä�Ó�Ä�ê:ÆÔÓLç�ÎÐÏ�ÆoÇkÅ�ÓLÆoÇ�ÕgÇ{çNÄ�È1ÇkÅÌÎÐÊÉÖ�ÎÐÅ�Ä�È1Ï�Æoê:ÆoÇ�ÅÙk0DÄ�ÈÉÓ�È¢ÆoÅlÖÔÙk0�ÎÐÇgíbÆuÎÐÊÉÄ�Ï�Ó�ÊÉÆÔÓÌå Ï
Î�ÙoÅ�ÈÉÄ�ÇDÓÌÏ�ÖÔÓ�ÕgÊ1Å
ÎÐÇ�Å�ÆÔÓ%ç�Ä�ÕgÏ�Ä�ØgÅ�ÆoÇgÈ1Ï%ËgÆoÕ��ÂÇDÄ�ÕgöbÆ�ÎÐÕ��zÙk0gÏ�Ä�ê:Ä�Ó�Ä�ê:ÆÔÓ?¿aÍ*Æê��oê:Æ�çgÏ�È1ÇDÙoÈ1ç�Æ!çNÆoÕgÅAÓ?ïÀÎÐçgçgÊ1È � ÕDÆoÏ_ç�Ä�ÕgÏAËgÆÔÓ_ÙÔÄkËDÎÐíbÆÔÓAÏ�ÖÔÆoÊÉÓAÄ��ÊÉÆÔÓAÙk0gÏ�Ä�ê:Ä�Ó�Ä�ê:ÆÔÓmÓ�Ä�Ç�ÅAËgÆÔÓAöbÆÔÙoÅ�ÆoÕgÏ�ÓAËgÆ>�Ñ



À Á#Â©¿�mtÄ�Õ�8[Ä�ÕgÏ�Ó�ËDÎÐÇDÓyÊÉÆ_Ù�Î�ÓyÏ�ÖÔÆoÊðá�ÊÉÆSËf���7�r�,���e���&�A$������
Ëf���&�,���
Ó
���!çNÆoÏ�ê:ÆoÅøËgÆ¢çgÏ�Ä8Ë©ÕgÈ1Ï�Æ_ËgÆoÕ��ÌÇDÄ�ÕgöbÆoÊ1ÊÉÆÔÓö�ÎÐÊÉÆoÕgÏ�Ó��r�£¢uB/ �¢ � 2�ç�ÎÐÏ�Å�È1ÏmËgÆÔÓmÎÐÇDÙoÈÉÆoÇgÇDÆÔÓAö�ÎÐÊÉÆoÕgÏ�Ó��r��B/  � ËgÆLÊ'Î�êæÎÐÇgÈ��oÏ�ÆqÓ�ÕgÈ1ö�ÎÐÇ�Å�Æ:ÚW �£¢ úÕÔ � � � � R Ô �    ¢ ú � � R Ô � � � Ô   ëi¾©¿ >�ÑkîÍ*Æ�ç�ÎÐÏ
ÎÐê��oÅ�Ï�Æ Ô ÆÔÓ�ÅèÎÐÊÉÄ�Ï�ÓæÅ�È1Ï�Ö¬ÎÐÊÉÖ�ÎÐÅ�Ä�È1Ï�Æoê:ÆoÇ�Å>ÕgÇgÈ åiÄ�Ï�ê:Öoê:ÆoÇ�Å/Ó�ÕgÏ%Êðï È1Ç�Å�ÆoÏ�ö�ÎÐÊ1ÊÉÆm³ ~ B ��¶ á�Ä�ÕWÓ�ÈAÊðïñÄ�ÇÓ�Ä�Õ�0�ÎÐÈ1Å�Æ/ç�Ä�ÕgöbÄ�È1Ï:çgÏ�Ä8Ë©ÕgÈ1Ï�Æ�ËgÆÔÓ%ö�ÎÐÊÉÆoÕgÏ�ÓæÓ
Ä�Ï�Å
ÎÐÇ�ÅæË©ÕWÓ
Æoí�ê:ÆoÇ�Å%³ ��B/  ¶ Ä�ÇBçNÆoÕgÅèÎÐÕDÓ
Ó�È¢åiÎÐÈ1Ï�ÆuÕgÇOÅ�È1Ï
ÎÐíbÆÎÐÊÉÖ�ÎÐÅ�Ä�È1Ï�ÆAÓ�ÕgÏaÊðï È1ÇkÅ�ÆoÏ�ö�ÎÐÊ1ÊÉÆO³ R âbB � � â ¶ ÎÔöbÆÔÙmâÀj ~ ¿�6mÇ%ç�ÆoÕgÅ�ÎÐÕDÓ�Ó�È©ËgÖeìDÇgÈ1Ï Ô ÙÔÄ�ê%ê:Æ_ÕgÇ:öbÆÔÙoÅ�ÆoÕgÏ4ÎÐÊÉÖ�ÎÐÅ�Ä�È1Ï�ÆËgÆ�À Á#Â©áwËgÄ�ÇkÅ�Ù10�Î � ÕDÆ>ÙÔÄ�ê%ç�Ä�Ó
ÎÐÇ�Å�Æ>ÆÔÓ�ÅLÅ�È1Ï�ÖÔÆ�ÎÐÊÉÖ�ÎÐÅ�Ä�È1Ï�Æoê:ÆoÇ�ÅlÕgÇgÈ åiÄ�Ï�ê:Öoê:ÆoÇ�Å%Ó�ÕgÏqÊðï È1ÇkÅ�ÆoÏ�ö�ÎÐÊ1ÊÉÆz³ ~ B ��¶ á|ÆoÅÊðï ÕgÅ�È1Ê1ÈÉÓ�ÆoÏAç�Ä�ÕgÏmÎÐçgçgÊ1È � ÕDÆoÏAÊÉÆ�çgÏ�È1ÇDÙoÈ1ç�ÆLË©ÕuØ�ÎÐÏ/�©ÙÔÆoÇ�Å�Ï�ÆqÙÔÄ�ê%ç�Ä�Ó
ÎÐÇkÅ�ÆLç�ÎÐÏAÙÔÄ�ê%ç�Ä�Ó
ÎÐÇ�Å�Æ�¿

Site de croisement

Parents Enfants

º¢»H¼¢½�¾©¿1Û7)ÌÁ } Ï�Ä�ÈÉÓ�Æoê:ÆoÇ�Å�2�ÕgÇuç�Ä�È1Ç�ÅÍwÎ�êqÕgÅ
ÎÐÅ�ÈÉÄ�ÇBËòï ÕgÇzÙk0gÏ�Ä�ê:Ä�Ó�Ä�ê:Æ>ØgÈ1Ç�ÎÐÈ1Ï�ÆèçNÆoÕgÅlÓ�Æ:åiÎÐÈ1Ï�ÆèÆoÇ²È1ÇköbÆoÏ�Ó
ÎÐÇ�Å%Ùk0�Î � ÕDÆèØgÈ1ÅlÎ�öbÆÔÙæÕgÇDÆèçgÏ�Ä��Ø�ÎÐØgÈ1Ê1È1Å�Ö�¼£��ç�ÆoÅ�È1Å�Æ�áwÄ�ÕzÎÐÊÉÄ�Ï�ÓÌÄ�Ç²çNÆoÕgÅLåiÎÐÈ1Ï�ÆæÊÉÆæÙk0DÄ�ÈÍ�ÂËòï È1ÇköbÆoÏ�Ó�ÆoÏlÕgÇ²Ó�ÆoÕgÊ�ØgÈ1ÅÌËgÆ:Ê'Î�Ùk0�Î éÉÇDÆ�ÎÔöbÆÔÙèÕgÇDÆçgÏ�Ä�Ø�ÎÐØgÈ1Ê1È1Å�Ö!çgÊ1ÕDÓ_í�Ï
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ÎèÅ�Ïk�ÔÓmö8È1Å�ÆlËgÆÔÓ�ËgÆÔÓ�ÙÔÆoÇDËDÎÐÇ�Å�ÓLÄ8Ù��ÙoÕgç�ÎÐÇ�Å�Ê'ÎæêæÎ58[Ä�Ï�È1Å�Ö�ËgÆÌÊ'Î%ç�Ä�çgÕgÊ'ÎÐÅ�ÈÉÄ�Ç*áNÆoÅ�ÙÔÆoÅ�Å�ÆÌÅ�ÆoÇDËDÎÐÇDÙÔÆ�Ó
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ÎÐÇkÅ�Æ�ë#ç�ÎÐÏlÆ��gÆoê%çgÊÉÆ�ÆoÇÓ�È1êÌÕgÊ'ÎÐÅ�ÈÉÄ�Çèê:Ä�ÊÉÖÔÙoÕgÊ'ÎÐÈ1Ï�Æ�ákÈ1ÊÉÓ�ÙÔÄ�Ï�Ï�ÆÔÓ�çNÄ�ÇDËgÆoÇkÅ¢ÎÐÕ��:ÙÔÄ�Ç©ìDí�ÕgÏ
ÎÐÅ�ÈÉÄ�ÇDÓ¢ËòïñÖoÇDÆoÏ�í�ÈÉÆ-ÊÉÆÔÓ�çgÊ1ÕDÓ�Ø�Î�Ó
Ó�ÆÔÓ7îe¿b×aÇ>× , á�ÊÉÆÅ�ÆoÏ�ê:Æ�Ï�Öoí�ÈÉÄ�Ç�ËgÖÔÓ�È1í�ÇDÆ�íbÖoÇDÖoÏ
ÎÐÊÉÆoê:ÆoÇ�ÅyÕgÇlÆoÇDÓ�ÆoêqØgÊÉÆ4ËgÆ�çNÄ�È1ÇkÅ�ÓwçgÏ�Ä8Ùk0DÆÔÓyËDÎÐÇDÓtÊðïñÆÔÓ�ç�Î�ÙÔÆ�ËgÆ�Ï�ÆÔÙk0DÆoÏ�Ù10DÆ¢Ó�ÆoÊÉÄ�ÇÕgÇDÆ>Ë©ÈÉÓ�Å
ÎÐÇDÙÔÆ/ÎÐçgçgÏ�Ä�çgÏ�ÈÉÖÔÆ¾2¬ÙÔÆoÅlÆÔÓ�ç�Î�ÙÔÆ�¿ �-ÇDÆèÏ�Öoí�ÈÉÄ�Ç²È1ÇkÅ�ÖoÏ�ÆÔÓ�Ó
ÎÐÇkÅ�Æ/Ó�ÆoÏ
Î¬ÎÐÊÉÄ�Ï�Ó�ÕgÇDÆèÏ�Öoí�ÈÉÄ�ÇBÙÔÄ�Ç�Å�ÆoÇ�ÎÐÇ�ÅØ�Æ�ÎÐÕDÙÔÄ�Õgç�Ëòï È1ÇDË©È1ö8ÈÉË©ÕDÓAÎÔöbÆÔÙ�ËgÆÔÓ4ö�ÎÐÊÉÆoÕgÏ�Ó4ËgÆmìDÅ�ÇDÆÔÓ�Ó�0�ÎÐÕgÅ�ÆÔÓ!ë#Ï�ÆÔÓ�ç�ÆÔÙoÅ�È1öbÆoê:ÆoÇ�ÅAØ�Î�Ó
Ó�ÆÔÓ7îaËDÎÐÇDÓ¢ÊÉÆvÙ�Î�Ó¢Ëòï ÕgÇçgÏ�Ä�ØgÊ��oê:Æ�ËgÆ-êæÎ5�©È1ê%ÈÉÓ
ÎÐÅ�ÈÉÄ�Ç~ë#Ï�ÆÔÓ�ç�ÆÔÙoÅ�È1öbÆoê:ÆoÇ�Å_ê%È1ÇgÈ1ê%ÈÉÓ
ÎÐÅ�ÈÉÄ�Ç�îe¿gä!ÎÐÇDÓ4ÊÉÆvÙ�Î�Ë©Ï�ÆmË©Õ9| } |²ákÓ�È�ÊÉÆvÓ/�©Ó�Åk�oê:ÆÏ�ÆÔÓ�Å�Æ�ÙÔÄ�Ç©ìDÇDÖ�ËDÎÐÇDÓlÕgÇDÆ>Ï�Öoí�ÈÉÄ�ÇOËgÆèÓ�ÆÔÙÔÄ�ÇDËzÄ�Ï�Ë©Ï�Æ�áaÄ�Çzç�ÆoÕgÅÌç�ÎÐÏ�ÊÉÆoÏ:ËgÆà5/�DE�2�8:2�8��L7DC�5}7DC 9&; 2%ÆoÅ�ÆoÇB× ,Ó�È4Ê'Îuç�Ä�çgÕgÊ'ÎÐÅ�ÈÉÄ�ÇOÓ�Æ>ÙÔÄ�ÇDÙÔÆoÇ�Å�Ï�Æ/ËDÎÐÇDÓ�ÕgÇDÆ>Ï�Öoí�ÈÉÄ�ÇBËgÆèÓ�ÆÔÙÔÄ�ÇDËzÄ�Ï�Ë©Ï�Æ�áyÄ�ÇzçNÆoÕgÅ�ç�ÎÐÏ�ÊÉÆoÏ%ËgÆ;.10�4 µ�2}5�E�2&4�.J2�J5��&8�C�7Q�>5/�N2-öbÆoÏ�Ó-ÕgÇ¥0M��7Q2�8+�§8b;	0N.�C�;wë#öbÄ�È1Ï-Ê'ÎlÓ�ÆÔÙoÅ�ÈÉÄ�Ç¬¾©¿ Ø©¿ >bîe¿× , | } |�mÅ�È1Ê1ÈÉÓ
ÎÐÅ�ÈÉÄ�Ç 6mçgÅ�È1ê%ÈÉÓ
ÎÐÅ�ÈÉÄ�Ç ×øÙ10�ÎÐÇ�Å�È1Ê1ÊÉÄ�ÇgÇ�ÎÐíbÆ} 0�Î éÉÇDÆLËgÆ�|ûÎÐÏ('bÄ?ö uSÇDË©ÕgÈ1Å�Æ!ç�ÎÐÏAÊ'Î�ê:Ä8ËgÖoÊ1ÈÉÓ
ÎÐÅ�ÈÉÄ�Ç ×aÏ�íbÄ8Ë©È � ÕDÆ�áDÙÔÄ�Ç�Å�Ï
ÎÐÈ1ÇkÅ�Æqç�ÎÐÏAÊ'ÎËgÆ�ÊðïÀÎÐÊ1íbÄ�Ï�È1Å/0gê:Æ Ë©ÈÉÓ�Å�Ï�È1ØgÕgÅ�ÈÉÄ�Ç�çgÏ�ÆÔÓ
ÙoÏ�È1Å�ÆÃyÎ�Ó-ËgÆLçgÏ�Ä�çgÏ�ÈÉÖoÅ�ÖÔÓAÈ1ê%ç�Ä�Ó�ÖÔÆÔÓ×øÓ�ç�Î�ÙÔÆLËòïñÖoÅ
ÎÐÅ�Ó ×øÓ�ç�Î�ÙÔÆLËgÆÔÓAçNÄ�çgÕgÊ'ÎÐÅ�ÈÉÄ�ÇDÓ ×øÓ�ç�Î�ÙÔÆLËgÆLÏ�ÆÔÙk0DÆoÏ�Ùk0DÆ"�ÎÐÈ1ØgÊÉÆÔÓ�Ó�Æ } Ä�Ç�öbÆoÏ�íbÆoÇDÙÔÆÌçgÏ�ÖoêæÎÐÅ�ÕgÏ�ÖÔÓ �-Öoí�È1ê:Æ!ê:ÖoÅ
Î�Ó�Å
ÎÐØgÊÉÆöbÆoÏ�ÓAÕgÇ�Ä�çgÅ�È1êqÕgê ÊÉÄkÙ�ÎÐÊ} Ä�ê%çgÅ�Æ/Å�ÆoÇkÕWËgÆ�Ê'ÎûØ�Ä�ÇgÇDÆuÎÐçgÅ�È1Å�ÕDËgÆuËgÆÔÓ:ÎÐÊ1íbÄ�Ï�È1Å/0gê:ÆÔÓæËòïñ× , 2ûö8ÈÉÓ�È1Å�ÆoÏ:Æ��æÙ�Î�ÙÔÆoê:ÆoÇ�ÅèÕgÇOÆÔÓ�ç�Î�ÙÔÆËgÆÌÏ�ÆÔÙk0DÆoÏ�Ùk0DÆ:êqÕgÊ1Å�È1ê:Ä8ËDÎÐÊ-ë ÙÔÄ�ê%ê:ÆÌÇDÄ�ÕDÓvÊðïÀÎ�öbÄ�ÇDÓ!ökÕûÆoÇ�Ó�ÆÔÙoÅ�ÈÉÄ�Ç{¾©¿ Ø©¿ >èÈ1ÊyÆ��8ÈÉÓ�Å�ÆqçgÊ1ÕDÓ�ÈÉÆoÕgÏ�Ó�ê:ÄA�bÆoÇDÓ!ËgÆêæÎÐÈ1Ç�Å�ÆoÇgÈ1Ï!Ê'ÎèË©È1öbÆoÏ�Ó�È1Å�ÖlËgÆÌÊ'Î:ç�Ä�çgÕgÊ'ÎÐÅ�ÈÉÄ�Ç�îeáNÈ1Ê|Ó�ÆoÏ
ÎÐÈ1ÅvÅ�ÆoÇ�Å
ÎÐÇkÅqÎÐÊÉÄ�Ï�Ó�ËgÆqöbÄ�ÕgÊÉÄ�È1Ï�ÕgÅ�È1Ê1ÈÉÓ�ÆoÏ�ÕgÇ�ÎÐÊ1íbÄ�Ï�È1Å/0gê:ÆËòïñ× , ËDÎÐÇDÓ!ÊÉÆ%ØgÕgÅLËòïñÆeüòÆÔÙoÅ�ÕDÆoÏqÕgÇ~ÖÔÙ10�ÎÐÇ�Å�È1Ê1ÊÉÄ�ÇgÇ�ÎÐíbÆ>Ï�È1íbÄ�ÕgÏ�ÆoÕ��~ËgÆ:ÙÔÆoÅqÆÔÓ�ç�Î�ÙÔÆ�¿!|{ÎÐÈÉÓ!È1Ê�Ó
ÆoêqØgÊÉÆ � Õ*ï ÕgÇÙÔÆoÏ�Å
ÎÐÈ1ÇzÇDÄ�êqØgÏ�Æ/ËgÆ>Ë©ÈÍ�æÙoÕgÊ1Å�ÖÔÓlÇDÄ�ÕDÓlÆoÇ Æoê%çÔ�ÔÙk0DÆoÇkÅ:ÆoÇDÙÔÄ�Ï�Æ�¿^mtÄ�ÕgÅ%ËòïÀÎÐØNÄ�Ï�ËzÓ�ï È1Ê¢ÆÔÓ�Å�ç�ÎÐÏ[å Ä�ÈÉÓ�ç�Ä�Ó�Ó�È1ØgÊÉÆËòïÀÎÔöbÄ�È1Ï�ÕgÇDÆ_ÈÉËgÖÔÆAËgÆ¢Ê'Î!Ù10�Î éÉÇDÆ-ËgÆS|{ÎÐÏ('bÄ�ölÏ�ÆoçgÏ�ÖÔÓ�ÆoÇkÅ
ÎÐÅ�È1öbÆmËgÆ_Å�ÆoÊÉÓ�ÎÐÊ1íbÄ�Ï�È1Å/0gê:ÆÔÓ�ábÊÉÆÔÓaçgÏ�Ä�çgÏ�ÈÉÖoÅ�ÖÔÓ�Ï�Æ � ÕgÈÉÓ�ÆÔÓËòïñÆoÏ�íbÄ8Ë©ÈÉÙoÈ1Å�Ö/ÆoÅlËgÆ>ÙÔÄ�Ç�Å�ÏN¬�ÊÉÆ/ËgÆ>Ê'ÎûË©ÈÉÓ�Å�Ï�È1ØgÕgÅ�ÈÉÄ�ÇBÊ1È1ê%È1Å�Æ>ÇDÆ�Ó�Ä�Ç�Ålç�Î�ÓlÖoÅ
ÎÐØgÊ1ÈÉÆÔÓlç�Ä�ÕgÏ�ÊÉÆ>Ù�Î�ÓlíbÖoÇDÖoÏ
ÎÐÊÀ2ÙÔÆÃ8[Ä�ÕgÏ�¿yä�Æ>çgÊ1ÕDÓ�áyÙÔÄ�ê%ê:Æ>ÇDÄ�ÕDÓlöbÆoÇDÄ�ÇDÓ:ËgÆ>ÊÉÆæöbÄ�È1Ï�áyÊðïñÆÔÓ�ç�Î�ÙÔÆ�ËòïñÖoÅ
ÎÐÅ�Ó:ÙÔÄ�ÇDÓ�ÈÉËgÖoÏ�ÖÔÓlÇ*ïñÆÔÓ�Ålç�Î�ÓlÊðïñÆÔÓ�ç�Î�ÙÔÆËgÆ>Ï�ÆÔÙk0DÆoÏ�Ù10DÆ�áyêæÎÐÈÉÓlÊðïñÆÔÓ�ç�Î�ÙÔÆ�ËgÆÔÓÌç�Ä�çgÕgÊ'ÎÐÅ�ÈÉÄ�ÇDÓuë#öbÄ�È1ÏlÊ'Î�Ó
ÆÔÙoÅ�ÈÉÄ�ÇB¾©¿ Ø©¿À¾bîÌÆoÅ%ÆoÇ ÊðïÀÎÐØDÓ�ÆoÇDÙÔÆ/ËgÆæÏ�ÖÔÓ�ÕgÊ1Å
ÎÐÅ�ÓÅ/0DÖÔÄ�Ï�È � ÕDÆÔÓ!ÇDÄ�ÕgöbÆ�ÎÐÕ���ÇDÄ�ÕDÓ�ÇDÆlçNÄ�ÕgöbÄ�ÇDÓ!ç�Î�ÓqÙÔÄ�Ç�Å�ÏN¬�ÊÉÆoÏqÆ��©çgÊ1ÈÉÙoÈ1Å�Æoê:ÆoÇ�ÅÌÊ'ÎèË©ÈÉÓ�Å�Ï�È1ØgÕgÅ�ÈÉÄ�ÇÂËgÆÔÓ!È1ÇDË©È1ö8ÈÉË©ÕDÓÓ�ÕgÏtÊðïñÆÔÓ�ç�Î�ÙÔÆ�ËgÆ�Ï�ÆÔÙk0DÆoÏ�Ù10DÆ_ÆoÇLåiÄ�ÇDÙoÅ�ÈÉÄ�Ç�ËgÆÔÓ|ç�ÎÐÏ
ÎÐê��oÅ�Ï�ÆÔÓyËgÆ�ÊðïÀÎÐÊ1íbÄ�Ï�È1Å/0gê:Æ�ë#Åç�kç�ÆÔÓ|ËgÆ�Ó�ÖoÊÉÆÔÙoÅ�ÈÉÄ�Ç*áÐÄ�ç�ÖoÏ
ÎÐÅ�ÆoÕgÏíbÖoÇDÖoÅ�È � ÕDÆÔÓ�¿1¿1¿ îe¿ÃyÎÐÏvÙÔÄ�ÇkÅ�Ï�ÆLÊÉÆÔÓvÎÐÊ1íbÄ�Ï�È1Å/0gê:ÆÔÓvËòïñ× , çNÆoÕgöbÆoÇkÅ��oÅ�Ï�ÆLÕgÅ�È1Ê1ÈÉÓ
ÖÔÓ-ÙÔÄ�ê%ê:Æ�ËgÆÔÓAê:ÖoÅ
Î5�Ó0DÆoÕgÏ�ÈÉÓ�Å�È � ÕDÆÔÓ�Æ��æÙ�Î�ÙÔÆÔÓÊÉÄ�Ï�Ó|ËgÆøÊðï ÕgÅ�È1Ê1ÈÉÓ
ÎÐÅ�ÈÉÄ�Ç%ËòïÀÎÐÊ1íbÄ�Ï�È1Å/0gê:ÆÔÓyËgÄ�Ç�ÅaÙÔÆoÏ�Å
ÎÐÈ1ÇDÓ|ËgÆÔÓwç�ÎÐÏ
ÎÐê��oÅ�Ï�ÆÔÓ|Ï�ÆÔÓ�Å�ÆoÇkÅyË©ÈÍ�æÙoÈ1ÊÉÆÔÓ 2_Ï�Öoí�ÊÉÆoÏaÎÐÕgÅ�Ï�Æoê:ÆoÇ�Å� Õ*ïñÆoê%çgÈ1Ï�È � ÕDÆoê:ÆoÇkÅE< >?>5@3¿ , ÙÔÆoÅæÖoí�ÎÐÏ�ËWÊÉÆÔÓæê:ÖoÅ/0DÄkËgÆÔÓ>ËgÆ*|ûÄ�Ç�Å�Æ } ÎÐÏ�ÊÉÄ²ÎÐçgçgÊ1È � ÕDÖÔÆÔÓ´2�Ê'Î~Ó�È1êÌÕgÊ'ÎÐÅ�ÈÉÄ�Çê:Ä�ÊÉÖÔÙoÕgÊ'ÎÐÈ1Ï�ÆèçgÏ�ÖÔÓ�ÆoÇ�Å�ÆoÇkÅÌÇDÄ�êÌØgÏ�ÆèËgÆæç�ÎÐÏ
ÎÐê��oÅ�Ï�ÆÔÓ � Õ*ï È1Ê�ÆÔÓ�ÅÌçNÄ�Ó�Ó�È1ØgÊÉÆ%ËòïñÄ�çgÅ�È1ê%ÈÉÓ�ÆoÏ�ÆoÇÂökÕDÆèËòïÀÎÐê:ÖoÊ1ÈÉÄ�Ï�ÆoÏÊÉÆoÕgÏ�Ó�çNÆoÏ[åiÄ�Ï�êæÎÐÇDÙÔÆÔÓ�ÆoÅ�ç�ÎÐÏ�ÙÔÄ�ÇDÓ�Ö � ÕDÆoÇ�Å�ÊðïñÆ��æÙ�Î�ÙoÈ1Å�ÖmÓ�Å
ÎÐÅ�ÈÉÓ�Å�È � ÕDÆmËgÆ_ÊðïñÖÔÙk0�ÎÐÇkÅ�È1Ê1ÊÉÄ�ÇgÇ�ÎÐíbÆ�¿ } ïñÆÔÓ�Å�ËgÄ�ÇDÙmËDÎÐÇDÓÙÔÆoÅmÎ5�gÆ � ÕDÆ�ÇDÄ�ÕDÓvÎÔöbÄ�ÇDÓmÄ�Ï�ÈÉÆoÇ�Å�Ö!ÇDÄ�Å�Ï�ÆqÅ�Ï
ÎÔö�ÎÐÈ1Êð¿
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ÏVÊLÃZÚ�Ã�Ç�ÉiÕ¦ÁNÕ�Å�Ç�É�Î
Ï�ÁNÄ?ön×iÄcÁNÂ�Ö�Ù�ÃuÚ�Ã�Æ
ÛqÆ
Î�íaÂoÃ�Æ±ËaÜyÉ�Ç^ýXÒ
æÇêÄcÁNÅcÆJÉiÕPÉ�Ù
ÅfÚ�ÁNÄcÍ�Õ�ÇVÅcÆ:Ø¥ÅcÚqÏ�ÍaÏ�ÃaÅ�&�ÚêÈwÃ�Æ�Æ�É�ÛLÃaÙJÚ�Ã�Î
ÏVÙ�ÃaÙ�ÕPÉ�Ù
Î
Ï$ÚqÅÁVnÉ�ÏVÎ±ÌjÅcÃ�Ç�ÈwËaÊLÁNÇVÅ�Î
Ï�ÁNÄfÆ�ËaÇ�Ã�ÍaÎ
Ï�ÁNÄ�ÄcÃÕ�ÇVÅcÆ
Ï�ÃaÅ�Ù�Æ?VnÁNÏ�Æ�Ç�Ã�ÂoóaÂoÃ�ÏVÄcÚqÏVÊjÏ�ÚqÅ Ó ÁNÅ¡Æ�Ã�Æ�Ú�Ã�Æ�Í�ÃaÄcÚcÉ�ÄjÎ�ÆoöhÊjÏ�ÉtÇ�Ã�Æ�ÁNÕ`ËaÙ�É�Î�ÃaÅ�Ù�Æ�ÜLËaÄcËaÎ
Ï�ÌjÅcÃ�Ædý Ó ÃaÄ;ÚêÈbÉ�Å�Î
Ù�Ã�ÆÎ�ÃaÙ
ÂoÃ�Æ�Ú�Ã�Õ�Ù�Á�åcÎ�ÃaÙ�Ú�ÃJÇ�È Þ�Ï�Æ�Î�ÁNÙ
Ï�ÌyÅcÃ�Ú�Ã�Î�ÁNÅ�Î�Ã�Æ¤Ç�Ã�Æ�Õ`ÁNÕ�Å�Ç�É�Î
Ï�ÁNÄcÆ±ÍaÙ�Ë�Ë�Ã�Æ�Ò ® ÈbÉ�Å�Î
Ù�Ã�ÕPÉ�Ù
Î Ó Æ
Ï`Ç�ÈwÁNÄ¢Í�ÁNÄcÆ�Ï�Ú�íaÙ�ÃÅ�ÄcÃoÚqÏ�Æ
Î�É�ÄcÍ�Ã�ÃaÅcÍaÇVÏ�ÚqÏ�ÃaÄ�ÄcÃtÕ`ÁNÅ�ÙuÄcÁNÎ
Ù�ÃoÍ�ÁjÚcÉ�ÜLÃiÙ�Ë�ÃaÇ Ó Ú�ÃaÅ�&{ÏVÄcÚqÏVÊ�Ï�ÚqÅcÆZÕ�Ù�Á�Í�ÞcÃ�Æ�É�Å�Ù�ÁNÄyÎuÚ�Ã�Æ�VlÙ�Ë�ÌjÅcÃaÄcÍ�Ã�ÆÕ�Ù�Á�Í�ÞcÃ�Æ Ó ÃaÎoÁNÄâÍ�ÁNÂ�Õ�Ù�ÃaÄcÚ�É�Ç�ÁNÙ�Æ�ÌjÅcÃ¢Ç�ÃaÅ�Ù�ÆiÕ¦ÃaÙ3VlÁNÙ
ÂtÉ�ÄcÍ�Ã�Æ�Ç�Ã�Æ�ÃaÙ�ÁNÄyÎtÉ�ÅcÆ�Æ
Ï�Ò ñ É¡Ú�ËaÂtÉ�Ù�Í�ÞcÃ�ÌjÅcÃeÄcÁNÅcÆÉ�ÊLÁNÄcÆ�ÉNÚ�ÁNÕ�Î�Ë�Ã�Ã�Æ
ÎèÚêÈ Å�Î
ÏVÇVÏ�Æ�ÃaÙ�×�Ç�É[VlÁNÏ�ÆèÇ�É�Â�Å�ÇVÎ
ÏVÕ�ÇVÏ�ÍaÏVÎ�ËJÏVÂ�Õ�ÇVÏ�ÍaÏVÎ�Ã�ÃaÎäÚ�Ã�Ç�É�Õ�Ù�Á+&�ÏVÂ�ÏVÎ�Ë�Ú�Ã�ÆèÕ¦ÁNÏVÄyÎ�Æ�ËaÊkÉ�ÇVÅcË�ÆÕ¦ÁNÅ�Ù�ÍSÉ�Ç�ÍaÅ�Ç�ÃaÙ�Å�ÄcÃiÊkÉ�Ç�ÃaÅ�Ù�Ú�Ã�åcÎ
ÄcÃ�Æ�Æ�Õ`ÁNÄcÚ�ËaÙ�Ë�Ão× Ç�É¬VnÁNÏ�ÆJÎ�ÃaÂ�Õ¦ÁNÙ�ÃaÇVÇ�ÃaÂoÃaÄyÎ¢öhÕ�ÇVÅcÆ
Ï�ÃaÅ�Ù�Æ�ËaÊkÉ�ÇVÅPÉ�Î
Ï�ÁNÄcÆZÚqÅÂoóaÂoÃ�Õ¦ÁNÏVÄyÎdýoÃaÎtÆ
ÕPÉ�Î
Ï�É�Ç�ÃaÂoÃaÄyÎ¡ölÚqÏ�Æ
Î�É�ÄcÍ�Ã�Æ Õ�Ù�ÁjÍ�ÞcÃ�ÆdýXÒäÀ�ÃaÎ
Î�Ã�Ú�ËaÂtÉ�Ù�Í�ÞcÃ{É;ÚêÈbÉ�ÏVÇVÇ�ÃaÅ�Ù�ÆtÙ�Ë�Í�ÃaÂ�ÂoÃaÄyÎ¢ËaÎ�ËÃ'&qÕ`ËaÙ
ÏVÂoÃaÄjÎ�Ë�Ã�ÕPÉ�ÙJòqÉ�ÄcÁ�ÃaÎ�Ñ�ÏVÎ�É¢÷tÂkü�ú|Ò ñ ÃaÅ�ÙJÉ�Õ�Õ�Ù�Á�Í�ÞcÃ�Ã�Æ
Î±É�Ç�ÁNÙ�Æ�VnÁNÄcÚ�Ë�Ã�Æ
Å�Ù¤Ç�È Å�Î
ÏVÇVÏ�Æ�É�Î
Ï�ÁNÄ�ÚêÈ Å�Ä�ÂoÁ�Ú�íaÇ�ÃÆ
Î�Á�Í�ÞPÉNÆ
Î
Ï�ÌjÅcÃtÚ�ÃtÇ�ÉâVnÁNÄcÍaÎ
Ï�ÁNÄ?Ú�Ã�åcÎ
ÄcÃ�Æ�ÆuÌjÅ�ÏèÕ¦ÃaÙ
ÂoÃaÎuÇ�È Å�Î
ÏVÇVÏ�Æ�É�Î
Ï�ÁNÄ"Ú�ÃoÇ�É�Î�Ã�Í�Þ�Ä�Ï�ÌyÅcÃeÚqÅ&ÂtÉp&qÏVÂuÅ�Â Ú�ÃÊ�Ù�É�Ï�Æ�ÃaÂuÖ�Ç�É�ÄcÍ�ÃuÕ`ÁNÅ�Ù±Ç�ÈwÃ�Æ�Î
ÏVÂtÉ�Î
Ï�ÁNÄ�Ú�Ã�Ç�É�VnÁNÄcÍaÎ
Ï�ÁNÄ�Ú�Ã�åcÎ
ÄcÃ�Æ�Æ±Æ�ÁNÅcÆ¥ãVØ
ÉNÍ�ÃaÄjÎ�ÃkÒ
¯ïÁNÅ�ÎJÚêÈbÉ�Ö¦ÁNÙ�Ú�ÄcÁNÅcÆ±Ú�ËXåcÄ�Ï�Æ�Æ�ÁNÄcÆ�Ç�Ã�Æ�ÄcÁNÎ�É�Î
Ï�ÁNÄcÆ�Æ�Å�ÏVÊNÉ�ÄjÎ�Ã�ÆHG
I ® Ï�Æ
Î�É�ÄcÍ�Ã g�KM� Æ
Å�Ù�£ ¤ G à 8 .1ó\ÈSÒ�2�OK·Á¶�� 5JÓ(Ô dÆÕ 9:9 Õ Z�Ö	× ó¢5ë§�Ò-5 × ö ¨ Ò © ý

û ò



I ® Ï�Æ
Î�É�ÄcÍ�Ã UXRq_�Tr]�ØN]�UXMcM`U Æ
Å�Ù�£7¤ G
à X .1ó\ÈSÒ�2�O ÙÚÚÛ ZP 5Q6 d .1ó¢5$§�Ò-5}2 X ö ¨ Ò ¨ ý

I ñ Ã�ÊLÁNÏ�Æ
ÏVÄPÉ�ÜLÃZÚêÈ Å�Ä�Õ¦ÁNÏVÄyÎJÃ�Æ
Î�É�Ç�ÁNÙ�Æ±Ú�ËXåcÄ�ÏïÃaÄ�Å�Î
ÏVÇVÏ�ÆdÉ�ÄyÎ�Ç�ÉiÚqÏ�Æ�Î�É�ÄcÍ�Ã�ÂtÉp&¡G¡ ó�Ê�£7¤�È�å 8 Ê�Ü Ý Îc ÈßÞáàPâ×.1ó`2�O )BÒÁÊ�ã\¤�¨4ä 8 .1ó\ÈSÒ�2áå å 8 4 ö ¨ ÒbûLý
ñ ÈbÉ�ÊkÉ�ÄyÎ�É�ÜLÃiÚêÈ Å�Î
ÏVÇVÏ�Æ�ÃaÙ�Ç�ÉoÚqÏ�Æ
Î�É�ÄcÍ�ÃZÂtÉp&�Õ¦ÁNÅ�Ù�Ú�ËaÎ�ÃaÙ
Â�ÏVÄcÃaÙ�Ç�ÃZÊLÁNÏ�Æ
ÏVÄPÉ�ÜLÃ�ÚêÈ Å�Ä�Õ¦ÁNÏVÄyÎJÃ�Æ�Î�ÌyÅÔÈ ÏVÇµÃ�Æ
ÎÕ�ÇVÅcÆJÙ�É�Õ�Ï�Ú�Ã�Ú�ÃuÚ�ËaÎ�ÃaÙ
Â�ÏVÄcÃaÙ�Æ
Ï$Ú�ÃaÅ�&�Õ¦ÁNÏVÄyÎ�Æ�Æ�ÁNÄjÎ�ÉNÆ�Æ�Ã�ÄZÕ�Ù�ÁjÍ�ÞcÃ�Æ�É�ÅfÆ�ÃaÄcÆ�Ú�ÃuÍ�ÃaÎ
Î�Ã�ÚqÏ�Æ
Î�É�ÄcÍ�ÃkÒ � ÄÃXéêÃaÎ±Ú�í�Æ±ÌjÅcÃ�Ç�ÈwÁNÄ�Î
Ù�ÁNÅ�ÊLÃZÅ�Ä�ÏVÄcÚqÏ�Í�ÃÍ0èÎ�ÃaÇÔÌjÅcÃ × ó 5 §eÒ 5 × )£å 8 ÁNÄ�Æ�É�ÏVÎ±ÌjÅcÃ2ÒjæÊèçHàPâ×.1ó`2�Ò

I ñ ÈwÃaÄcÆ�ÃaÂuÖ�Ç�Ã2é´Oëê ; Ò-5%È�>�ìÆí�ÈgîÄ .�Ò-5�2 = È�0=ÊW)�E�ÈyT7T7T:>½ïH4\ðeÚ�Ã�Æ¤Õ¦ÁNÏVÄyÎ�Æ�Õ¦ÁNÅ�Ù¤Ç�Ã�Æ�ÌyÅcÃaÇ�Æ�ÁNÄ�ÉÏ>�ìÆí@ËaÊkÉ�ÇVÅPÉ�ãÎ
Ï�ÁNÄcÆ�ÃaÎ�Ú�ÁNÄyÎ$îÄ .�Ò-5�2�Ã�Æ
Î±Ç�É�ÂoÁ�ÛLÃaÄ�ÄcÃ¬GqÇ�È Þ�Ï�Æ
Î�ÁNÙ
Ï�ÌjÅcÃuÚ�Ã�Æ�ËaÊNÉ�ÇVÅPÉ�Î
Ï�ÁNÄcÆSÒë ÁNÅcÆ:Å�Î
ÏVÇVÏ�Æ�ÃaÙ�ÁNÄcÆ¤É�Ç�ÁNÙ�ÆèÉ�Ç�ÁNÙ�Æ�Å�ÄcÃ±ÄcÁNÎ
Ï�ÁNÄ Ú�Ã�Ù�ËaÜkÅ�Ç�É�Ù
ÏVÎ�ËJÚ�Ã�VlÁNÄcÍaÎ
Ï�ÁNÄ Ú�Ã¤åcÎ
ÄcÃ�Æ�Æ�ÌjÅ�ÏPÃ�Æ
Î:Ç�É�Æ�Å�ÏVÊNÉ�ÄjÎ�ÃÍGÇ�Ã�Æ�ÊNÉ�Ç�ÃaÅ�Ù�Æ�Ú�ÃuåcÎ
ÄcÃ�Æ�Æ�Ú�Ã�ÆJÏVÄcÚqÏVÊ�Ï�ÚqÅcÆ�Õ�Ù�ÁjÍ�ÞcÃ�Æ�ÚêÈ Å�Ä{ÏVÄcÚqÏVÊ�Ï�ÚqÅßóÑönÉ�Õ�ÕPÉ�Ù
Î�ÃaÄPÉ�ÄyÎ�É�ÅfÊLÁNÏ�Æ
ÏVÄPÉ�ÜLÃ�ç àPâ .1ó`2
ýÆ�ÃaÙ�ÁNÄjÎ�É�ÅcÆ�Æ�ÏïÕ�Ù�Á�Í�ÞcÃ�Æ�Ú�Ã Ä .1ó`2XÒ ñ ÉtÙ�ËaÜkÅ�Ç�É�Ù
ÏVÎ�Ë�É�Å{Æ�ÃaÄcÆ�Ú�Ã�ñ�òNÇ�Ú�ÃaÙ�Ã�Æ
Î�É�Ç�ÁNÙ�Æ�Å�Ä¡ÁNÅ�Î
ÏVÇ@É�Õ�Õ�Ù�ÁNÕ�Ù
Ï�Ë�× Í�ÃaÎÃXéêÃaÎuöhÊLÁNÏVÙ±Ç�ÈbÉ�Ä�ÄcÃ'&qÃH¼�ýXÒô:Ù�É�Î
Ï�ÌjÅcÃaÂoÃaÄyÎ�ÄcÁNÅcÆ�Õ�Ù�ÁNÕ¦ÁkÆ�ÁNÄcÆèÅ�ÄcÃ±Õ¦ÁNÄcÚ�ËaÙ�É�Î
Ï�ÁNÄ Ú�Ã�Ç�É?VnÁNÄcÍaÎ
Ï�ÁNÄ Ú�Ã�åcÎ
ÄcÃ�Æ�ÆèÚ�Ã�Ç�É�VlÁNÙ
ÂoÃ±Æ�Å�ÏVÊNÉ�ÄjÎ�ÃÍGÄ ï�.1ó`2\O « ìMÓ(ïôó�õ�ö â _ ¤ e ;S÷ .1ó\ÈSÒ�2L �>�ì� øîÄ .�Ò�2 =« ìBÓ	ïùó¸õ�ö â _ ¤ e . ÷ .1ó\ÈSÒ�2� �> ì 2 ö ¨ ÒtÂLý
çéª ÷ .1ó\ÈSÒ�2¤Ã�Æ
Î�Å�Ä�Î�ÃaÙ
ÂoÃ�Õ`ÁNÄcÚ�ËaÙ�É�Î�ÃaÅ�Ù�Ú�ËXåcÄ�ÏÔÕPÉ�ÙÍG

÷ .1ó\ÈSÒ�2�O � Ez§ à X .1ó\ÈSÒ�2ú ·  Áå 8 � ö ¨ Ò§ùký
çJÄfÉ�Ö�Ï�ÃaÄ ÷ .1ó\È�ó`2�O¦EZÃaÎ±Ú�ÃZÕ�ÇVÅcÆ±Í�ÁNÂ�ÂoÃ¬G

·Á¶¸�
. à X .1ó\ÈSÒ�2UÈ�ÒÁÊèç àPâ .1ó`2�2�O ú ·  Áå 8 ÃaÎ à 8 .%T7ÈyT�2�û à X .%T7ÈyT�2
çJÄ�Ã�Æ
Î�ÉNÆ�Æ
Å�Ù�Ë�ÌyÅcÃ×G ¡ ó¡Êü£ ¤ È ¡ Ò«Êç à âC.1ó`2UÈ ÷ .1ó\ÈSÒ�2�û£³
¼JÏVÄcÆ
Ï�×JÍ�ÞPÉNÌyÅcÃ�ÜLËaÄcËaÙ�É�Î
Ï�ÁNÄ Ó ÁNÄoÉ�Ø
ÁNÅ�Î�Ã=>½ÁµËaÊkÉ�ÇVÅPÉ�Î
Ï�ÁNÄcÆ±öhÊNÉ�Ç�ÃaÅ�Ù�Æ:Ú�ÃèåcÎ
ÄcÃ�Æ�Æïî|ÏVÄcÆ
Î�É�ÄjÎ�É�ÄcË�ÃkÈ§ý@×JÇ�È Þ�Ï�Æ
Î�Á�ãÙ
Ï�ÌjÅcÃ�é Ó Õ�Å�Ï�Æ@Ç�É�ÊkÉ�Ç�ÃaÅ�Ù�Ú�Ã�åcÎ
ÄcÃ�Æ�Æ:Õ¦ÁNÄcÚ�ËaÙ�Ë�Ã±Ã�Æ
Î:ÍSÉ�Ç�ÍaÅ�Ç�Ë�Ã±ÃaÄoÍ�Ã�Æ:Õ¦ÁNÏVÄyÎ�Æ�Ò�¼�ÏVÄcÆ
ÏqÅ�Ä�ÏVÄcÚqÏVÊ�Ï�ÚqÅoÙ�ÃaÕ�Ù�Ë�Æ�ÃaÄjÎ�ËÕ�ÇVÅcÆ
Ï�ÃaÅ�Ù�Æ�VlÁNÏ�ÆäÚcÉ�ÄcÆ�Ç�È Þ�Ï�Æ
Î�ÁNÙ
Ï�ÌjÅcÃJÉZÅ�ÄcÃ�ÊkÉ�Ç�ÃaÅ�ÙäÚ�Ã�åcÎ
ÄcÃ�Æ�ÆèÌjÅ�ÏPÃ�Æ
ÎèÇ�É�ÂoÁSÛLÃaÄ�ÄcÃJÕ`ÁNÄcÚ�ËaÙ�Ë�ÃJÚ�Ã�Æ�Ã�ÆèÕ�Ù�ÁNÕ�Ù�Ã�ÆËaÊkÉ�ÇVÅPÉ�Î
Ï�ÁNÄcÆJÉ�ÏVÄcÆ
Ï$ÌjÅcÃ�Ú�Ã�Í�ÃaÇVÇ�Ã�Æ�Ú�Ã�Æ�Ã�Æ�ÊLÁNÏ�Æ
ÏVÄcÆ±ËaÊLÃaÄjÎ
ÅcÃaÇ�ÆSÒ

� «3ô ý�²R� ù�÷�½¤´\²�¯±¿�¶/¿�ù��B³@®`²Sþ?ù�¹:¶Wÿ�°�®¦¹��B²�¹@®¸½L÷S�±¯�®¦²¥´\¼��B¹±«
��ÿÔÙ:ÿ�� �«"�����æ���ü����Ý �=�}�ë���}���ÿ

ë ÁNÅcÆ�Ù�ÃaÕ�Ù�ÃaÄcÚqÙ�ÁNÄcÆ�Ç�ÃiÂoÁjÚ�íaÇ�Ã�ÂoÁNÇ�Ë�ÍaÅ�Ç�É�ÏVÙ�Ã Ú�ËXåcÄ�ÏèÃaÄ?ÐqÒ © ÒVø Ó É�ÏVÄcÆ�Ï�ÌyÅcÃ�Í�ÃaÙ
Î�É�ÏVÄcÆ�Ú�Ã�Æ�ÂoÁNÅ�ÊLÃaÂoÃaÄyÎ�ÆÚ�Ë�ÍaÙ
ÏVÎ�Æ�ÃaÄ�ÐqÒ © Ò © Ò
Âkü



�E�LÃ:�7³$����L�7¯½¶m¯°·B�è�¸±<�L��®�®�¯�®Î��µ<���è:�7²JµM²�³½�� :���
¼èØ¥ÁNÅ�Î�ÁNÄcÆèÌyÅÔÈbÉ�åcÄtÚêÈwË�Í�ÁNÅ�Ù
Î�ÃaÙèÇ�Ã�Î�ÃaÂ�ÕcÆ�Ú�Ã�ÍSÉ�Ç�ÍaÅ�ÇPÚqÅoÕ¦ÁNÎ�ÃaÄyÎ
Ï�ÃaÇ\ÚêÈ ÏVÄyÎ�ÃaÙ�ÉNÍaÎ
Ï�ÁNÄ¢Ú�Ã ñ # Ó ÄcÁNÅcÆ:Å�Î
ÏVÇVÏ�Æ�ÁNÄcÆÅ�ÄuÚ�Ë�Í�ÁNÅ�ÕPÉ�ÜLÃäÃaÄuÍ�ÃaÇVÇVÅ�Ç�Ã�Æ$Ú�Ã@Ç�É¤Ö¦Á�ß�Î�Ã�Ú�Ã:Æ
ÏVÂ�Å�Ç�É�Î
Ï�ÁNÄ Ó ÂoËaÎ
ÞcÁ�Ú�Ã�ÍaÇ�ÉNÆ�Æ�Ï�ÌyÅcÃ:Ú�Ë�ÍaÙ
ÏVÎ�ÃäÃaÄZÚ�ËaÎ�É�ÏVÇyÕPÉ�Ù$Ã'&�ÃaÂ�Õ�Ç�ÃÚcÉ�ÄcÆt÷VøXú Ó ÕPÉ�ÜLÃ�ø ¨�ò ã�øSûkÐqÒ$ôµÁNÅ�Ù�Î�ÁNÅ�ÎuÍSÉ�Ç�ÍaÅ�ÇäÚêÈ ÏVÄjÎ�ÃaÙ�ÉNÍaÎ
Ï�ÁNÄ"ÏVÄjÎ�ÃaÙ¥ã|Æ
ÏVÎ�Ã�Æ Ó Á�ª)Æ�ÃaÅ�Ç�ÆZÇ�Ã�Æ�Æ
ÏVÎ�Ã�Æ�Õ�Ù�Á�Í�ÞcÃ�Æ¢ölÃaÄÚ�Ã��S×�ÚêÈ Å�Ä�Ù�ÉSÛLÁNÄ�Ú�ÃZÍ�ÁNÅ�Õ�Å�Ù�ÃÍå ��� , ýäÏVÄyÎ�ÃaÙ
Ê�Ï�ÃaÄ�ÄcÃaÄyÎ Ó ÃaÎ�Æ
Ï¦Ç�ÉiÇ�É�Ù
ÜLÃaÅ�ÙJÚ�Ã�Æ±Í�ÃaÇVÇVÅ�Ç�ÃZÃ�Æ
Î±Æ
Å�Õ¦ËaÙ
Ï�ÃaÅ�Ù�Ãu×Cå ��� , ÓÏVÇ¤Æ
Å�¤oÎoÉ�Ç�ÁNÙ�Æ�Ú�ÃeÕPÉ�Ù�Í�ÁNÅ�Ù
ÏVÙiÇ�É{Í�ÃaÇVÇVÅ�Ç�Ã¢Í�ÁNÄyÎ�ÃaÄPÉ�ÄyÎ Í�Ã Æ
ÏVÎ�ÃeÃaÎ�Æ�Ã�Æ�Í�ÃaÇVÇVÅ�Ç�Ã�ÆiÊLÁNÏ�Æ
ÏVÄcÃ�ÆSÒ
	�Ï�ÃaÄ"Æ���Ù�Ç�ÃeÜyÉ�ÏVÄÄÔÈwÃ�Æ
ÎJÊNÉ�Ç�É�Ö�Ç�Ã�ÌyÅcÃuÆ
Ï$Ç�ÃuÄcÁNÂuÖ�Ù�Ã�Ú�Ã�Í�ÃaÇVÇVÅ�Ç�Ã�Æ�Ã�Æ
Î�É�ÅfÂoÁNÏVÄcÆ�² Ð OË°-² Ó Í�Ã�ÌyÅ�Ï$ÏVÂ�Õ`ÁkÆ�Ã�ÌyÅcÃuÇ�É�Ç�É�Ù
ÜLÃaÅ�Ù�Ú�ÃÇ�É¢Ö¦Á�ß�Î�ÃtÚ�ÃoÆ�ÏVÂuÅ�Ç�É�Î
Ï�ÁNÄ�Æ�ÁNÏVÎ�Æ
Å�Õ¦ËaÙ
Ï�ÃaÅ�Ù�Ã × .1²Á �å ��� ,�2XÒ ® ÃtÕ�ÇVÅcÆZÄcÁNÅcÆZÅ�Î
ÏVÇVÏ�Æ�ÁNÄcÆuÇ�ÃoÆ�Û�Æ
Î�íaÂoÃ�Æ�ÚêÈ RjMP]hO|pdW[�pÆØNR�]hO|UdW öhÊLÁNÏVÙ±ÕPÉ�Ù±Ã'&�ÃaÂ�Õ�Ç�Ão÷bÐ © ú Ó ÕPÉ�ÜLÃ�Æ © Â�ã © ùký¤ÌyÅ�Ï$ÉNÍ�Í�ËaÇ�íaÙ�ÃaÄjÎJÇ�Ã�ÍSÉ�Ç�ÍaÅ�ÇïÚ�Ã�Æ�Õ`ÁNÎ�ÃaÄjÎ
Ï�ÃaÇ�ÆSÒcô@É�ÙJÃ'&�ÃaÂ�Õ�Ç�ÃÇ�Ã�Æ�ÚqÏ�Æ
Î�É�ÄcÍ�Ã�Æ�ÄcÃiÆ�ÁNÄyÎ�Õ�ÇVÅcÆ�ÂoÃ�Æ
Å�Ù�Ë�Ã�Æ�ÃaÄ� ÂtÉ�Ï�Æ�ÃaÄ{ÂuÅ�ÇVÎ
ÏVÕ�Ç�Ã�Æ�Ú�Ã�å ç�è Ó ÚqÏ�Æ
Î�É�ÄcÍ�ÃiÍSÉ�Ù�ÉNÍaÎ�ËaÙ
Ï�Æ
Î
Ï�ÌjÅcÃ�ÚqÅÕ¦ÁNÎ�ÃaÄyÎ
Ï�ÃaÇïÚ�Ã ñ ÃaÄ�ÄPÉ�Ù�Ú�ã»#LÁNÄcÃ�ÆSÒ

�9·�����¯°��³°�L�¸µ��j���°��·º ����� ���®J���
� Ä¢ÁNÅ�Î
Ù�ÃJÏVÇ`Ã�Æ
ÎäÅ�Î
ÏVÇ�Ã�Ú�Ã±Ù�ÃaÂtÉ�Ù�ÌjÅcÃaÙ¤ÌjÅcÃ±Ç�Ã�Æ�ÂoÁNÅ�ÊLÃaÂoÃaÄjÎ�Æ¤ÄÔÈ ÏVÂ�Õ�ÇVÏ�ÌyÅcÃaÄjÎ�ÕPÉNÆèÎ�ÁNÅcÆ�Ç�ÉuÂoóaÂoÃJÍ�ÞPÉ�Ù
ÜLÃÚ�ÃuÍSÉ�Ç�ÍaÅ�Ç Ó ÍSÉ�Ù�Õ�Ù�Ë�ÍaÏ�Æ�ËaÂoÃaÄyÎ�ÏVÇ�Æ�ÄÔÈ ÏVÂ�Õ�ÇVÏ�ÌjÅcÃaÄyÎ�ÕPÉNÆJÎ�ÁNÅcÆ�Ç�ÃuÂoóaÂoÃuÄcÁNÂ�Ö�Ù�Ã�Ú�Ã�Ú�ÃaÜkÙ�Ë�Æ�Ú�ÃZÇVÏVÖ¦ÃaÙ
Î�ËkÒ ë ÁNÅcÆÉ�ÊLÁNÄcÆ¤Ú�ÁNÄcÍJÍ�ÞcÁNÏ�Æ
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Generations

AG pc = 0.2, pm = 0.01
AGP pc = 0.2, pm = 0.01

EAII+tournoi pc = 0.8, pm = 0.01
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RPVY`�`QNPO�t,VYXZeZ]^X%SQNPO[XZNft,NT\6�"NTX%S>ÇTS�`QN�RPVYXZOQUWe6aT`QaPNPO��_\ZN�RPVYg8g�N�piVYX6XZNPO(�Ïg�NTUcbcbWNT\6`QNPO��_\ZNfbh]�g�V�w"NTX6XZN��NTS
XZVYX4RPVYg8g�N:VYt6S�Ucg�]^bWNPOI]^\4OQNTXZO8O�S�`�UWRTS�u Ä X�`QNTg�]^`Q�_\ZN3ermG]^UcbcbWNT\6`QO�t,VY\6`8bh]¤OQaT`�UWN3�$�^�Z~$�%\ZNDt6bc\ZOQUWNT\6`QO
t6UWRPO/]^t6tk]^`d]^UWOQOQNTX%S�~�`QaPO�\6bcSd]^X_S;ey\��A]^UcS;�%\ZN�bWVY`QO�e6N�bh]xt6jk]YOQN�ermoN���t6bWVYUcSd]^S�UWVYX=~�bh]�RPVY`�`QNPRTS�UWVYXDermoNPOQS�Ucg�]^S�UWVYX
erm \6X�UcXZeyUc��UWey\4UcX6UcS�Uh]^bWNTg�NTX%SIO�\6`QNPO�S�Ucg�aI�n]^UcS8]^t6tk]^`d]}|WS�`QN:\6XÌ]^\6S�`QNI×�piVYX�UcXZeyUc��UWey\yØDRPVYg8g�N:g�NTUcbcbWNT\6`�~
N��yt6bcUW�%\k]^X_S�bnmoVvOQRTUcbcbh]^S�UWVYX<e6Nfbh]��ZS�XZNPOQO�t,VYXZe6aT`QaPNfg�ÇTg�NxbWVY`QO�e6Nfbh]�t6jk]YOQNfermoN��yt6bWVYUcSd]^S�UWVYX=u

Ò{VY\6`�UcXy�AVY`�g�]^S�UWVYXIXZVY\ZOse6VYX6XZVYXZO�bWNPO�g�NTUcbcbWNT\6`QO�UcXZeyUc�_UWey\ZO�u_Ò{]^`;g�NTUcbcbWNT\6`sUcXZeyUc��UWey\�XZVY\ZO;NTX%SQNTXZe6VYXZO
bnm UcXZeyUc��UWey\¤]�w%]^X%Sxbh]8g�NTUcbcbWNT\6`QN��v]^bWNT\6`[e6N��ZS�XZNPOQO�tiVYXZe6aT`QaPN(��bh]8�ZXle6N�bnmoaT�"VYbc\6S�UWVYX=~iSQVY\6S>NTX¤]�w%]^X%S>\6X
t,VYUWe6O�ermoNPO�S�Ucg�]^S�UWVYX 7 O�\yÐ�Od]^g8g�NTX%S[Ucg8t,VY`�Sd]^X%S�uiÓ>]^XZO[RPN�R�]YO�VYXl] 7 ªÙÀ�ÚvÚvÛ�NTS^	 � ªÝÜyÞßÚ�è�t,VY\6`�bWN
g�NTUcbcbWNT\6`$UcXZeyUc��UWey\�e6N�bh][O�Ucg�\6bh]^S�UWVYX��$�v�y~YNTS 7 ª�± CYà NTS�	��Íª¦ÜyÞGÜ"ávÚ[tiVY\6`$bh][O�Ucg�\6bh]^S�UWVYX��$�^����Od]YRQjk]^X_S
�_\ZN��v�vÊvÊDaT�Y]^bc\k]^S�UWVYXZO�OQVYX%S>�n]^UcSQNPO�~ 7 NPOQS>RPVYg8t6`�UWO�eZ]^XZOxbnm UcX%SQNT`��v]^bcbWN<â Üy»d¬vÚYÜvÜB�Ï��u{��b$NPO�SxUcX_SQaT`QNPOQOd]^X_S�e6N
`QNTg�]^`Q�_\ZNT`I�_\ZN<eZ]^XZOIRPN*e6NT`�X6UWNT`3R�]YO�~�RPN*g�NTUcbcbWNT\6`IUcXZeyUc��UWey\�X=mG]Âtk]YO�aTSQa<bWN:t6bc\ZO�×�N��yt6bWVYUcSQa�Ød~;R�]^`�Ucb
RPVY`�`QNPO�t,VYXZel��e6NPO�t6UWRPO[OdNPRPVYXZeZ]^Uc`QNPO[e6NPO�j6UWO�SQVYzv`d]^g8g�NPO>t,VY\6`�bWNPO�g�VY\6�"NTg�NTX%SQOxe6N�bh]�`QNTt6Sd]^S�UWVYXlNTS>e6N
`QVYSd]^S�UWVYX=u

Î�aT`�UWN Æ7`d]^XZO�bh]^S�UWVYX ¨�VYSd]^S�UWVYX ¨�NTt6Sd]^S�UWVYX �{bcUct �{ã
�q£; �jZVY`QO��{ã �$�v� ÅT�ZuGä�å ÅT�ZuG��å �vËyuGä�å �ZuGä�å É

�{£;  �$�v� ÅvÅvuGä�å ÅvÅvuGË�å Ëv�yußæ8å �yuGä�å �vÊ�å
�¢  �$�v� ÊyuGË^�Iå Å��yuGç�å æY�yuGä�å Ëyußæ�å ÊyuGÊ^�%Ëv�Iå

�q£; �jZVY`QO��{ã �$�^� �v�yuG��å �^�ZuGç�å �v�yuG��å Å�äyußæ�å É
�{£;  �$�^� Åæ�uGç�å Å�äyuGç�å �v�yuG��å Å�ËyuGç�å �vÊ�å
�¢  �$�^� Êyu �v�v�Iå �yÅvußæ8å �%�yuGË�å �vËyuG��å ÊyuGÊvË�å

 $Xy�ZX`QNTg�]^`Q�%\ZVYXZO<�%\ZNlbnmG]^g�aTbcUWVY`d]^S�UWVYXèe6NPO:tiNT`��AVY`�g�]^XZRPNPO:NTXéSQNT`�g�NPO*ermo¡�£ Ä NTS:e6N¥Óf£;Ô XZN
O�mG]YRPRPVYg8tk]^zvXZN�tk]YO/��VY`QRPaTg�NTX_S�erm \6XZN�]^g�aTbcUWVY`d]^S�UWVYXlNTX:SQNT`�g�NPO�e6N>bh]YRT\6Xk]^`�UcSQaI�-�Zzv\6`QNPO��yuG�8NTS��yußæv��u
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ê/ë-ì/í,�yuG� � Î�aT`�UWNPO>�$�v�*�Ïz%]^\ZRdjZN�[NTS[�$�^�¤��ey`QVYUcSQN����RPVY\6`�piNPO>e6NPO[g�V�w"NTX6XZNPO8��O�\6`[bWNPO>�v��O�wyO�SQ�Tg�NPO���e6Nbh]YRT\6Xk]^`�UcSQa�e6NPO�RPVYXy�Zzv\6`d]^S�UWVYXZO�RT\6g�\6bWaPNPO[��bnmoaPRdjZNTbcbWN��ªé¬yu
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ê/ë-ì/í,�yußæ � Î�aT`�UWNPO>�$�v�*�Ïz%]^\ZRdjZN�[NTS[�$�^�¤��ey`QVYUcSQN����RPVY\6`�piNPO>e6NPO[g�V�w"NTX6XZNPO8��O�\6`[bWNPO>�v��O�wyO�SQ�Tg�NPO���e6Nbh]YRT\6Xk]^`�UcSQa�e6NPO�RPVYXy�Zzv\6`d]^S�UWVYXZO�RT\6g�\6bWaPNPO[��bnmoaPRdjZNTbcbWN��ªé¬yu
�f® ¸ ó¿ô 
(õQö�³{÷�øù÷$µ�úû�÷$¶Ý³{÷$µ�úküi÷$¶û�÷ýøùö�¶�¶k÷ùþ�ÿ ¸�� ÷{ú±ÿ¿��¹

� º��$»�� ¼ ª¦½ ð º��$»�� ¼ ª�� ð	 º��$»�� ¼
 $XZRPVY`QN�\6XZN>�AVYUWO�VYX:XZVYSQN�e6NPO�VvOQRTUcbcbh]^S�UWVYXZO�t6bc\ZO�Ucg8tiVY`�Sd]^X_SQNPO[e6NPO�RPVY\6`�piNPO�e6NPO��ZS�XZNPOQO��-�Zzv\6`QN��yuGç"�

t,VY\6`�bh]�O�Ucg�\6bh]^S�UWVYX�
x�^�Z~��n]^UcS3�%\ZN<bnmoVYX¦tiNT\6SDNTXZRPVY`QN¤N���t6bcUW�_\ZNT`Dtk]^`DbWN*XZVYg�p6`QN¤g�VYUcXZODUcg8tiVY`�Sd]^X_S
e6N8RQjk]}|WXZNPOu Ä X¥`QNTg�]^`Q�%\ZN�]^\ZOdO�U$bh]DRPVY`�`QaTbh]^S�UWVYXÂNTX%S�`QN�bWNPOxtiNT`��AVY`�g�]^XZRPNPOf¡�£ Ä NTSfÓf£;Ô �-�Zzv\6`QNPO��yuGä
NTSf�yucÅvÅ��~r�%\6U$OQVYX_S�]^g�aTbcUWVY`QaPNPOfRPVYX��VYUcX%SQNTg�NTX%S�NTX¥\6S�UcbcUWOd]^X%SxbWN8RT`�UcSQ�T`QN8½ ð ~=]P�"NPR(\6X¤bWaTz"NT`�]��Y]^X_Sd]^z"N�e6N
x�^��OQ\6`��¢�^�ZukÓ�mG]^\6S�`QN�tk]^`�S�VYX:`QNTS�`QVY\6�"N�eZ]^XZO�bWNPO�j6UWO�SQVYzv`d]^g8g�NPO[e6NPO��{£; Ìe6NPO�Rdjk]}|WXZNPO�e6NfSd]^UcbcbWN��v�y~
bh]�XZNTS�SQN>t6`Qa��AaT`QNTXZRPN�]^bcbh]^X%S���bh]�`QNTt6Sd]^S�UWVYX=u�£;VYXZRPNT`�Xk]^X_S�bWNPO�Rdjk]}|WXZNPO�t6bc\ZO�bWVYX6zv\ZNPO�~6RPNTS�SQNfSQNTXZeZ]^XZRPNfNPO�S
g�VYUcXZO�g�]^`Q�_\ZaPNv~vg�]^UWO�VYX�`QNTg�]^`Q�%\ZN�O�\6`�SQVY\6S�\6XZN;×�jZaPOQUcSd]^S�UWVYXyØ�NTX_S�`QN�bWNPO��Ï`QaP�_\ZNTXZRPNPO�e6N�bh]>`QNTt6Sd]^S�UWVYXINTS
e6N�bh]8`QVYSd]^S�UWVYX=~��A]^UcS>e6a��Q��VYpZOQNT`��"a�O�\6`[bWNPO�j6UWO�SQVYzv`d]^g8g�NPOxe6N��$�^�Z~kg�]^UWO[t,NT\6S�É�ÇTS�`QN�g�VYUcXZO>RTbh]^Uc`QNTg�NTX%S�u
Ä XD`QNTS�`QVY\6�"Nx]^bWVY`QO�\6XI�n]^UcS;OdVY\6bcUczvXZa[eZ]^XZO��GËvÊ��$�_tiVY\6`��_\ZN�bWN�`QNTt6Sd]^S�UWVYX:OQVYUcS/N�Ð�R�]YRPN�t,VY\6`�e6NPO;bWVYX6zv\ZNPO
RQjk]}|WXZNPO~6UcbrNPO�S�XZaPRPNPOQOd]^Uc`QNx�_\=moNTbcbWNxOQVYUcS�]YRPRPVYg8tk]^zvXZaPNfe6N>g�VY\6�"NTg�NTX_SQO��_\6UrRQjk]^X6z"NTX%S�bnmoNTX%��Uc`QVYX6XZNTg�NTX%S
e6NPO/g�VYXZVYg��T`QNPO�e6N[p,VY\6S�e6N>RQjk]}|WXZNvuZ $X:N�ÖrNTS�~�bWVY`QOQ�_\=m \6XZN>`QNTt6Sd]^S�UWVYX*O�moN�ÖrNPRTS�\ZNv~6RPNTbh]�bh]^UWOdOQN[\6X:NPO�tk]YRPN
��UWe6N��IbnmG]^XZRTUWNTXÂNTg8t6bh]YRPNTg�NTX%S�ey\¥g�VYXZVYg��T`QN�e6aTt6bh]YRPa��IbnmG]^\6S�`QN(p,VY\6Sfe6N(bh]DRQjk]}|WXZNvu¢Î_Us]^\ZRT\6X�]^\6S�`QN
g�VY\6�"NTg�NTX%S�X=moNPO�S�\6S�UcbcUWOQa�RPVYX��VYUcX_SQNTg�NTX%S;UcbZNPO�S$S�`Q�PO$t6`QVYpk]^p6bWN��_\=m \6XZN/`QNTt6Sd]^S�UWVYX8×�UcX_�"NT`QOQN�Ø�OQN/t6`QV�ey\6UWOQNv~
t6`QV^�ZSd]^X%S�e6N[RPNTS�NPO�tk]YRPN>bcUcp6`QN(��bWNPO�e6NT\y��`QNTt6Sd]^S�UWVYXZO�]^\6`QVYX%S�\6X3N�ÖrNTS���t,NT\Dt6`Q�PO/X%\6b=O�\6`/bnmoVY`�UWNTX%Sd]^S�UWVYX
NTS�bWN�e6aTt6bh]YRPNTg�NTX%S8e6N�bh]*RQjk]}|WXZNvu{Ò{]^`(RPVYX%S�`QNIO�U�\6XZN�`QVYSd]^S�UWVYX�ey\Èg�VYXZVYg��T`QNIe6N�p,VY\6S�e6N�RQjk]}|WXZNIOQN
t6`QV�ey\6UcS�~}RPNTbh]�tiNT\6Sq�ANT`�g�NT`{RPNTS�SQN�tiVvOdO�Ucp6UcbcUcSQase6N�`QNTSQVY\6`�uYÓ[Nsg�ÇTg�Nv~^\6X�g�VY\6�"NTg�NTX%S�e6N��ZUct�tiNT\6S¢]^g�NTXZNT`
\6XÂg�VYXZVYg��T`QN�UcX%SQNT`�XZNDerm \6XZNI]^\6S�`QN�Rdjk]}|WXZNI�*V_RPRT\6t,NT`�RPNTS�NPO�tk]YRPN�bcUcp6`QN�`QaPey\6UWOd]^X%S�bh]3t,VvOQO�Ucp6UcbcUcSQa�e6N
`QNTSQVY\6`�uZ£;NPO;]^\6S�`QNPO;g�VY\6�"NTg�NTX_SQO�tiNT\6�"NTX_S�e6VYXZR�ÇTS�`QN>RPVYXZO�UWe6aT`QaPO/RPVYg8g�N>e6NPOsg�VY\6�"NTg�NTX_SQO�]^\y�yUcbcUh]^Uc`QNPO
]^\6zvg�NTX%Sd]^X_S�bnmoN�Ð�R�]YRTUcSQa�e6Nxbh]�`QNTt6Sd]^S�UWVYX=u

 $Xy�ZX�VYX�][RPVYXy�Z`�g�]^S�UWVYX�]��"NPR/bWNPO{�Zzv\6`QNPOs�yucÅ��[NTSs�yucÅ��[�%\ZN/bnmG]^g�aTbcUWVY`d]^S�UWVYX�e6NPO¢t,NT`��AVY`�g�]^XZRPNPO�¡�£ Ä
NTS�Óf£;Ô X=moNPO�S�tk]YO�RPVY`�`QaTbWaPN�]��"NPRx\6XZN�]^g�aTbcUWVY`d]^S�UWVYXle6NPO�t,NT`���VY`�g�]^XZRPNPO��{£�£[u
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ê/ë-ì/í{�yucÅ�Ê � Î�aT`�UWNPO�
x�v�È�Ïz%]^\ZRdjZN�fNTS�
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Î�4²Ï�¤�«L¯�5§¦�¤�«�«�4WÐÑ4W«�5�°

�Rqhl]mjWÄWust'jWk.�+³´i�»xmY`O�r�+³{t��y¹Gq~uW�WvotT`U¹Gq~von.t'jr�Gp'kbi�u~q�qwi�±�p'k�¸omÃ�Gt��Gt�lT`OmusnOnbi�jol]t��yu~kOt��yv·�����O����z�-�:�������
�:�cÅ�Ê���Á��cÅvÅ/�Ï�/Ás�Wvot¶jomvonrk�`bi�yvGuc`Omjonr¹�i^`�×RlT`OmusnOnbi�jol]t`i^`�»�mY`Ot]nbl]t'jEkOt�Øb½/�[t]nrkOt]lO¸GjGuW�Wvot]nr¹6`Op]l]p]�Gt'jWkOt]n·�GtlT`OmusnOnbi�jol]t��ÍmjEk�lT`Om�Âsk�`Otºqwi`lO¸�i¼Âsjotºq~u~jop}i�uc`Ot'±�t'jWk�±�mjom±��T`Ot·¹�i^`�±�mjom±��T`Ot�Ázt'jÒÀ6p'jopT`bi�jEk�¹Gq~vonOust'v6`On¹xm�n�u~k�usmjon�¹xm�nOn�u~»Gqst]n�¹�mv6`�qst�jomvGÄ6t}i�v²±�mjom±��T`Ot�t'k�t'j`t'j¾nOp'qst]l'k�usmjGj�i�jEk�vGj¶¹�i^`�vGj¾k�uc`bi�À6t�i�qsp}i�kOmuc`Ot»Guwi�usnOp�¹�i^`�q�³{p'jotT`�À�ust�½���³´i�¹G¹xmY`�k�n�¹xp]l'uÑ�k�Evot��Gt�qwi�lT`Omusnbnbi�jol]t0i^`�»�mY`Ot]nbl]t'jEkOt3t]nOk��+³´i�vGkOmY`�usnOtT`�vGjD×�`Ot'kOmv6`�ØqsmY`OnQ�Wvot-qwi�lT`OmusnOnbi�jol]t7�Gt-qwi�lO¸�i¼Âsjot�t]n�k »Gqsm_�Wvop]tx�v��¹�i^`�k�uc`U�yv�±�mjom±��T`Ot��Gt.»�mvGk��Gt7lb¸�i¼Âsjot�Á�u~qG�Gt'ÄWust'jWku~±�¹xm�nOn�u~»Gqst���k�`Q�]n>u~±�¹6`Om»�i�»Gqst�>�Gt²À6p'jopT`OtT`¾i�qsp}i�kOmuc`Ot'±�t'jWk¶vGjot²¹�m�n�u~k�usmjé�WvGu�nbmu~kºp'jotT`�À6p'k�uW�Wvot'±�t'jEkil]l]t'¹Gkbi�»Gqst�Á�l�³{t]nOk7qst�¹6`Om»GqW�'±�t3�yvI×Rl'vGqÑÉ��Gt�É�nbil�Øb½��Li�lT`OmusnOnbi�jol]t0i^`�»xmY`Ot]nOl]t'jWkOt3t]n�k�i�qsmY`On7À6mvGÄ6tT`�jop]t3¹�i^`�Gt'vy�º¹�i^`bi�±��'k�`Ot]n���mvGk�`Ot�qwi�qsmjGÀ�vot'v6`�Ìn�>�

Å��v�



��Ó 	�Ô �Gqst�jom±2»6`Ot3�Gt�¹xm�n�u~k�usmjon��+³{t]nbnbi�u+À6p'jopT`Op]t]n�¹xmv6`�lO¸�iY�Wvot�jomvGÄ6t'q~qst3u~jonOtT`�k�usmj[½
� Ì 	�Ô �Gqst�jom±2»6`Ot3�Gt�×�`Ot'kOmv6`On�Ø0l]mjonOp]l'vGk�uÑ�Ín�¹xm�nOn�u~»Gqst]n-qsmY`Ond�Evot�qwi�lT`Omusnbnbi�jol]t0t]n�k7»Gqsm��Evop]t�½

�Rq���i�vGk�i�qsmY`On��yusn�¹�m�nbtT`3�+³ vGjÕlT`�u~kQ�T`Ot>t�Ö+t]l'k�uÑ��¹�mv6`�nbi]Ä6muc`(�Ev�i�jo�1t�Öxt]l'k�votT`�vGjÂ`Ot'kOmv6`}½{Ò�mv6`�l]t'qwiyÁ�mj�yusn�k�u~jGÀ�vot�¹�i^`�±�u�qst]n�¹�m�n�u~k�usmjon3�+³{t]nOnbi�usn�l]t'q~qst]n��WvGuznOmjEkx×RmvGÄ6tT`�kOt]n�Ø�t'k[×n�ÍtT`�±�p]t]n�Ø�t'jÖn}³´i�¹G¹GvG¿Ei�jEk2qst'v6`
��il'kOt'v6`0�Gt�×.mq~k�Ø]±|i�jGj[Á+nbmu~k�qst'v6`0p'jotT`�À�ust�½+Ù�jot�¹xm�n�u~k�usmjµ�+³{t]nOnbi�u$�WvGu�i�v6`bi>vGjot2¸�i�vGkOt|p'jotT`�À�ust¶ÚÏ`Ot]n�¹[½»�inOnOt�[i�vGÀ�±�t'jEkOtT`bi�ÚÏ`Ot]n�¹[½}�yu~±�u~jEvotT`bi"�Lqwi-¹6`Om»�i�»Gu~q~u~kOpU�Gt$`Ot���t'k��Gtzqwi-jomvGÄ6t'q~qstUl]mjy�oÀ�v6`bi�k�usmj[Á¼mj3Ä6mvo�y`bi�Gmjol0qwi��Gp]l'qwi^`OtT`�×n�ÍtT`�±�p]t�Ø�ÚÏ`Ot]nO¹[½�×RmvGÄ6tT`�kOt�Ø �/½�Ò�mv6`��Gp]l'us�GtT`�n�u[vGjot�¹xm�n�u~k�usmj`�+³{t]nOnbi�uLÛ�Áo�+³{p'jotT`�À�ust2Ü{ºÍÛ ¼t]n�k�mvGÄ6tT`�kOt2mvD��tT`�±�p]t�Áomj²t�Öxt]l'k�vot3i�qsmY`On�vGj¶k�uc`bi�À6t0nOt'qsmj·qwi�qsmu��Æ�ºÍÛ�mvGÄ6tT`�kOt ¼ ª1ÇhÝYºÍÛ ¼ ª�Þ·ß�à�á_ÀY»bâ}ã6Ç{âÑÁ�ä[Ü{ºÍÛ ¼�åÍæ ÚA�y½´ç"�

ÎWuk��¹�i^`�k�uc`��+³ vGjot-¹xm�n�u~k�usmj�n�v6`zqwi�lb¸�i¼Âsjot�t'j�lT`OmusnOnbi�jol]t�Á6kOmvGkOt]nzqst]nz¹xm�n�u~k�usmjonz�+³{t]nOnbi�usn�nbmjEk¢�ÍtT`�±�p]t]nmj¾t�Ö+t]l'k�vot�vGj3`Ot'kOmv6`}½

ê/ë-ì/í¢�y½´çvË � ¨�t'¹Gkbi�k�usmjÕ¹�i^`2lT`OmusnOnËi�jol]tri^`�»xmY`Ot]nOl]t'jEkOt�½{�Li¶nbmvon�É�lO¸�i¼Âsjot>t'jGqst'Ä6p]t|t]n�k�t'jÑ¹xmu~jEk�u~q~qsp]n}Á�t'kqst]n�jomvGÄ6t'q~qst]n�¹xm�n�u~k�usmjon�nbmjEk�`Ot'¹6`Op]nbt'jEkOp]t]n�¹�i^`�qst]n�`Omjo�Gn�»Gqwi�jol]n�Ú�¹�m�n�u~k�usmjon�mvGÄ6tT`�kOt]n��/Á�qst]n�`Omjo�Gn�Àv`�usn�Gp]n�u~À�j�i�jWk2�Gt]n�¹xm�n�u~k�usmjon0�+³{t]nOnËi�u$��tT`�±�p]t]n§½=�Lir�k�]lO¸otrn�¿Ã±3»xmq~usnOt�vGjµ¹G¸�inOt��Gt�`Ot'kOmv6`3t'jÑl]mjon�us�GpT`bi�jWkÓ 	�Ô ªéÚy½
Ä j�¹xt'vGk nO¿WjWk�¸op'k�usnOtT` qstU±�mvGÄ6t'±�t'jWk��Gt/¨�£;¡�Ú�t'j�nOt�`Op���pT`bi�jWk�i�vonOn�uZ��qwi��oÀ�v6`Ot��y½´çvË"���Gt.qwi�±|i�jGuW�T`Otn�vGu~Ä�i�jEkOt��
Å Ä jrlO¸omusn�u~kUi�qsp}i�kOmuc`Ot'±�t'jWk-vGj|lO¸�i¼Âsjot�ÁWt'k�vGjot��Gt7nOt]n�t��yk�`Op'±�u~kOp]n}½ Ä j|t'jGqW�'Ä6t]nUi�qsmY`OnUÌh±�mjom±��T`Ot]n�Gt�l]t'k�kOt�t��yk�`Op'±�u~kOp�t'kUmjrl]m±�±�t'jol]t�qwif`Ot]lT`OmusnOnbi�jol]t��Gt�l]t'k�kOt�nOmvon�É�lO¸�i¼Âsjot>��q�³´i�vGk�`Ot�t��yk�`Op'±�u~kOp�½è Ù�jot0¹xm�n�u~k�usmjé�+³{t]nOnbi�uzÛËê�t]n�k�À6p'jopT`Op]t�¹xmv6`�qst2±�mjom±��T`Ot�ß0Ú�ß.u~jo�yusl]t�nbi�¹�m�nOu~k�usmj`�oi�jon�qwirnOmvon�Élb¸�i¼Âsjotºt'k2jomjÒ�oi�jon�qwi¾lb¸�i¼Âsjot>l]m±�¹GqW�'kOt�/½ Ä j�l}i�qsl'vGqst>nOmjÕp'jotT`�À�ust>Ühê�t'k�mjÒ�Gp]l'us�GtéÚÍi]Ä6t]l>qwiqsmu$�y½´ç"��n�u�t'q~qst�t]n�k�mvGÄ6tT`�kOt�mv*�ÍtT`�±�p]t�½=ÎWu�t'q~qst�t]n�k��ÍtT`�±�p]t2mjéÀ6p'jZ�T`Ot�i�qsmY`On�vGjot�i�vGk�`Ot�¹xm�n�u~k�usmj�+³{t]nbnbi�u+�:vonQ�Ev[³G�·vGjÑ±|i}�yu~±3vG±ë�Gt Ó 	�Ô kOt'jEkbi�k�u~Ä6t]n§½qÓ>�]n��Wvot�q�³{mjÑk�`OmvGÄ6t|vGjot|¹�m�n�u~k�usmj1mvGÄ6tT`�kOtmj`¹�inOnOt8�|qwi�¹G¸�inbt�çy½=ÎWuzi�vol'vGjot�¹�m�nOu~k�usmj`mvGÄ6tT`�kOt�j[³{t]n�k�k�`OmvGÄ6p]t�Á+mjµt�Öxt]l'k�vot�vGjot2¹G¸�inOt��Gt

Å è æ



×�`Ot'kOmv6`�Øb½{�Li¾lO¸�i¼Âsjot>nOt8`Op'k�`bil'kOt�Á�t'k2mjÑt]nOnËi�ust|�Gt�À6p'jopT`OtT`2vGjot�jomvGÄ6t'q~qstr¹�m�nOu~k�usmj��·¹�i^`�k�uc`��yv±�mjom±��T`Ot(º�ßZÁ:Ú ¼ Ú�n}³ u~qht]n�k�¹�m�nOnOu~»Gqst��Gt�`Ot'Ä6t'jGuc`��:vonQ�Wvot7qh�"�/Á6¹xmv6`Uqst�±�mjom±��T`Ot�º�ßZÁ¥À ¼ n�uoqst]n Ó 	�Ô¹xm�nOn�u~»Gu~q~u~kOp�¹xmv6`>º�ßrÁ�À ¼ jot�nbmjEk-¹�in-kOmvGkOt]n7�Gp����2vGk�u~q~usnOp]t]n§½ Ä jº¹xt'vGk�i�u~jon�u�t�Ö+t]l'k�votT`�Ì 	�Ô `Ot'kOmv6`Onl]mjonbp]l'vGk�uÑ��n��:vonQ�Wv[³G��k�`OmvGÄ6tT`zvGjot.¹xm�n�u~k�usmj�mvGÄ6tT`�kOt�½%ÎWuGi�¹6`Q�]nzl]t]n Ì 	�Ô `Ot'kOmv6`Onzl]mjonOp]l'vGk�uÑ�Ín}Á�i�vol'vGjot¹xm�n�u~k�usmj¶mvGÄ6tT`�kOt3j[³{t]n�k7k�`OmvGÄ6p]t�Áoqst�±�mvGÄ6t'±�t'jWk�t]n�k�i�»�i�jo�GmjGjop�½ç Ä j·i2k�`OmvGÄ6p�vGjot�¹xm�n�u~k�usmj·mvGÄ6tT`�kOt�¹�mv6`-qst�±�mjom±��T`Ot�ßb½yÓ>�]n.l]t�±�m±�t'jEk7qst�±�mjom±��T`Ot�ßiÁ¾Ì 	�Ôt]nOk7i¼��mvGkOp��Gp��ojGu~k�u~Ä6t'±�t'jEkx�2qwi3jomvGÄ6t'q~qst3l]mjy�oÀ�v6`bi�k�usmj[ÁGqst[`Ot'kOmv6`�jot�¹�mvGÄ�i�jEk7¹Gq~von-¿�`bi�±�t'jotT`}½
Ä j¶l]mjWk�u~jEvot�i�u~jon�uy�:vonQ�Ev[³G��qwi�lT`OmusnOnbi�jol]t0l]m±�¹GqW�'kOt0�Gt0qwi�nOmvon�É�lO¸�i¼Âsjot�½

ì�¦�ªo¦©¬|í�4¶¯E¤h«�¬]5}®�î�¯�5§¦�¤h«Ù�jot��Ímusns�Wv[³ vGjot�nOmvon�É�lO¸�i¼Âsjot�t]n�k.i�u~jon�u�l]mjon�k�`�vGu~kOt�u~qZ`Ot]n�kOt��3�Gp'kOtT`�±�u~jotT`Uqwi0¹6`Om»�i�»Gu~q~u~kOp��+³´il]l]t'¹GkOtT`qst2±�mvGÄ6t'±�t'jEk}½,�Li|¹6`OmWl]p]�yv6`Ot��Gt�l]mjon�k�`�vol'k�usmjéu~jo�yvGu~k�p'ÄÃus�Gt'±�±�t'jEk�vGj`»Guwi�usn[�Wv[³ u~q=��i�vGk�l}i�qsl'vGqstT`�t���É¹Gq~usl'u~kOt'±�t'jEk}½�Ó�i�jon�l]t7»GvGk}Á�jomkOmjon-ï º�à ¼ t'k.ï º�ð ¼ qst]n�»Guwi�usn�`Ot]n�¹xt]l'k�uÑ��n��Gt7qwi�jomvGÄ6t'q~qst�t'k��Gt�q�³´i�jol'ust'jGjotl]mjy�oÀ�v6`bi�k�usmj[½iÒ�mv6`�l}i�qsl'vGqstT`�ï º�à ¼ ÁGmj·¹6`OmWlP�]�Gt0l]m±�±�t2n�vGu~kf�Å�ÎWvG¹G¹xm�nOmjon��Wvot�q�³{mj¾nOmu~k�i�v·±�mjom±��T`Ot0ßË½6Ó�v6`bi�jWk�qwi�¹G¸�inOt��Gt�l]mjon�k�`�vol'k�usmj[Á�mj¾i�¹Gv·k�`OmvGÄ6tT`vGjot2¹xm�n�u~k�usmjµmvGÄ6tT`�kOt�Ák��i�usnbi�jWk�¹�i^`�k�ust��Gt2qwi�jomvGÄ6t'q~qst�l]mjy�oÀ�v6`bi�k�usmj[½rÓ�t2¹Gq~von�mjµi|¹Gv`k�`OmvGÄ6tT`ÓWñ ¹xm�n�u~k�usmjonx�ÍtT`�±�p]t]n}Á=�WvGu�mjEk�p'kOp�kOt]n�kOp]t]n0±|i�usn�`Ot��:t'kOp]t]n�i�vÖ»xmvGk0Ì 	�Ô p'kbi�¹�t]n}½7��q�`Ot]nOkOt�t'jol]mY`OtÓ6ò ª¿º Ó 	�Ô Á¥À¢Á ÓWñ ¼ ¹xm�nOn�u~»Gu~q~u~kOp]ns�WvGu�j[³{mjWk-¹�in�p'kOp�vGk�u~q~usnOp]t]n}½%Ò�mv6`7lO¸�il'vGjot��+³{t'q~qst]n-mjrt]nOnbi�ust��Gt��i�uc`Ot�lT`Om�Âsk�`Ot�vGjot�×�»6`bi�jolO¸ot�Ø0�Gt�qsmjGÀ�vot'v6`�Ì 	�Ô Ú�mv·±�mu~jon�n�u+mj¶i�k�kOt'u~jEk�qwi�¹6`Om^�Ímjo�Gt'v6`7±|i}�yu~±|i�qst�Gt�q�³´i^`�»6`Ot�/½�¨�t'±|i^`Q�Wvomjon��Wv[³ u~q[j[³{t]n�k7¹�in�jop]l]t]nbnbi�uc`Ot��+³{t��Ã¹GqsmY`OtT`�kOmvGkOt]n�qst]n7¹xm�nOn�u~»Gu~q~u~kOp]n§ÁGnOt'vGq+qst
��i�u~k��Gt0nbi}Ä6muc`�n}³ u~q[t]n�k�¹�m�nOnOu~»Gqst��Gt�k�`OmvGÄ6tT`�i�v¶±�mu~jon7vGjot0»6`bi�jolO¸ot0u~±�¹xmY`�kOt�½ZÓ�i�jon�l]t�l}in�l]t'k�kOt�yuc`Ot]l'k�usmj·t]n�k-�yu~kOt�p'ÀEi�qst'±�t'jEk�mvGÄ6tT`�kOt�½6Ò�mv6`7lO¸�iY�Wvot�jomWt'vo�>�Gt�qwi0jomvGÄ6t'q~qst�l]mjy�oÀ�v6`bi�k�usmj[Áomj·ii�u~jonOu�vGjé�Gp]l]m±�¹GkOt��Gt3¹xm�n�u~k�usmjon�×RmvGÄ6tT`�kOt]n�Ø��Wvot2jomvon�jomkOtT`Omjon�ó�ê:½,£U¸�iY�Wvot�jomWt'vo�`l]mjEk�`�u~»Gvoti�qsmY`On��Gt�qwi�±|i�jGuW�T`Ot3n�vGu~Ä�i�jEkOt2i�v·»Guwi�usn��Gt�l]mjon�k�`�vol'k�usmj��

ô ó�êQº�à ¼ ª ó�ê�º�à ¼Ç Ý ºÍÛËê�º�à ¼�¼ ÚÍõy½ �_�
m)�Ç Ý t]n�k��GmjGjop�¹�i^`7q�³{pP�Ev�i�k�usmjéõy½´çy½è ¨�p'¹�p'kOtT`7qst�l}i�qsl'vGq�¹�mv6`7ß.ö`á%ÀY»PÞcÞcÞc»º�Ì7Á4À ¼bæ ½�Ò�mv6`�qst��GtT`�jGustT`�±�mjom±��T`Ot3l]mjonOus�GpT`OtT`�ó÷�º�à ¼ ª±À�½çÌ£-i�qsl'vGq��yv¶»Guwi�usn��Gt�qwi�l]mjon�k�`�vol'k�usmj`l]m±�¹GqW�'kOt��

ï º�à ¼ ª ÷øêsù ¾ ô ó ê º�à ¼ ª ÷øê~ù ¾ ó�ê�º�à ¼Ç Ý ºÍÛËêQº�à ¼�¼ ÚÍõy½GË"�
Ò�mv6`Uqst�l}i�qsl'vGqh�Gt7q�³´i�jol'ust'jGjot�l]mjy�oÀ�v6`bi�k�usmj[ÁÃmj|vGk�u~q~usnOt�¹6`Ot]nQ�Wvot7qwi�±�Ç'±�t�¹6`OmWl]p]�yv6`Ot�ÁWqwi��yuÑÖ+pT`Ot'jol]tp'kbi�jEkD�Wvot¶q�³{mj��Gmu~kºi�qsmY`On|À6p'jopT`OtT`¥º Ó 	�Ô Á±À ¼ ¹�m�n�u~k�usmjon>�+³{t]nOnbi�u�Ú�t'jQt]nOnËi]¿Ei�jEkº�GtD��i�uc`Ot¾lT`Om�Âsk�`Ot²vGjot»6`bi�jolO¸ot2�Gt�¹6`Om^�Ímjo�Gt'v6`�Ì 	�Ô �.¹�mv6`�lb¸�il'vGj²�Gt]n7±�mjom±��T`Ot]n§½kÓ�t�±�Ç'±�t0mj¾m»Gk�ust'jWk��

ï º�ð ¼ ª ÷øêsù ¾ ô ó�êQº�ð ¼ ª ÷øêsù ¾ ó ê º�ð ¼Ç Ý ºÍÛËê�º�ð ¼�¼ ÚÍõy½´õ"�
t'k7qwi�¹6`Om»�i�»Gu~q~u~kOp2�+³´il]l]t'¹Gkbi�k�usmj²�Gt'ÄÃust'jEk��

ð_½T½vº�ð�úûà ¼ ªQÞ·ß�àºü¢ÀY» â]ãEÇ{âÑÁ7äzý8º�à ¼�å ï º�à ¼â}ã6Ç{âÑÁ�äzý(º�ð ¼�å ï º�ð ¼zþ ÚÍõy½ßæv�
Å è ç
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� º��$»�� ¼ ª¦½ ð º��$»�� ¼ ª�� ð	 º��$»�� ¼*�mvon7i]Ä6mjon-vGk�u~q~usnOp�qst]n.±�Ç'±�t]n-¹�i^`bi�± �'k�`Ot]n��Gt�n�u~±3vGqwi�k�usmj"!Wvot�¹xmv6`-qwi3nbpT`�ust�
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ðPñ±òPó´ôÃ½ À c£æ`mvGÄ6t'±�t'jEk��+³{p]lO¸�i�jGÀ6t�t'jEk�`Ot0�Gt'v:0¶nOmvon¹Ë�n�¿Wk7�'±�t]n-.VÖNõBÑ=ö^ÐMÑ × öOÖNõ ð ö^Ð ð × ú÷ÖNõ�Ñ=ö^Ð ð × ÖNõ ð ö^ÐVÑ × ½*�mvonL¹6`Om¹xm�nOmjon �oi�jon�vGj2¹6`Ot'±�ustT`�kOt'±�¹on}Á¼vGjot[;ÍmusnLqst]n�kOt'±�¹xpT`bi�k�v6`Ot]n'Ö¥Ð�ê × ê±ØBÙCÑ ÚZÛZÛZÛZÚ Ü Ý Þ FH0Gp]t]n}Á¼�+³´i�oi�¹:ËkOtT`�jomk�`Ot£W[(Q*7*�¹xmv6`2m¹Gk�u~±�usnOtT`}Á�jomj1¹Gq~von2qstrÄ6t]l'kOt'v6`2�Q�Gt]n\;�`Op=!Evot'jol]t]n��Gt]n�±�mvGÄ6t'±�t'jEkOn}Á�±|i�usn2qstÄ6t]l'kOt'v6`gîé�Gt]nj;�`Op=!Evot'jol]t]n��Gt]n�nOmvon^Ë�nO¿Wk7�'±�t]n}½k2�³´i�q~À6mY`�u~k�¸G±�t��Gp]lT`�u~k3i�vélO¸�i�¹Gu~k�`Otrõ|t]n�k�i�qsmY`On�k�`bi�jon�¹xm�Ënbi�»Gqst�t'jÕl]mjon�us�GpT`bi�jEkA!Evot�qst]n0u~jo�yu~ÄÃus�yvon2l]mÃ�Gt'jEk�l]t]n-;�`Op=!Evot'jol]t]n}Á[±|i�usn3t'jÖ¹6`Ot'j�i�jWk2ÀEi^`O�Gtr�+³´i�oi�¹GkOtT`l]mjEÄ6t'j�i�»Gqst'±�t'jWkºqst]n|lT`�u~k7�T`Ot]n|�+³{t4Í|l}il'u~kOp�½.*�mvon|i]Ä6mjonrÄWvÉi�v�lO¸�i�¹Gu~k�`Ot²¹6`Op]l]p]�Gt'jEk/!Evotºqst]nrlT`�u~k7�T`Ot]n�+³´i�vGkOmÃl]mY`�`Op'qwi�k�usmjÕ�Gt]n0mY`�ust'jWkbi�k�usmjon��Gt]n0lO¸�i¼Âsjot]n�t'k3�Gt��Gp'¹Gqwil]t'±�t'jEk��Gt]n3l]t'jWk�`Ot]n3�Gt�±|inbnOt�nOmjEk2qst]n¹Gq~von�u~jEkOpT`Ot]nOnËi�jEkOn�i�v�`Ot'ÀEi^`O�Õ�Gt]n�n�u~±2vGqwi�k�usmjon9!Evotrjomvon�i]Ä6mjong;�i�u~kOt]n}½Vä�i�jon�qst>l}in3¹6`Op]nOt'jWk}Á�u~qE;�i�vGkkOmvGkOt4;Ímusn�i�oi�¹GkOtT` l]t]n lT`�u~k7�T`Ot]n�.�nOt'vGqst]n�qst]n l]mj:FoÀ�v6`bi�k�usmjon�,�qwi�kOt'±�¹xpT`bi�k�v6`Ot)ÐVÑ jomvon�u~jEkOpT`Ot]nOnËi�jEk}Áu~qGt]n�knOmvG¸�i�u~kbi�»Gqst��Gt0qst]n�±�t]n�v6`OtT`�vGjGu8!Wvot'±�t'jEk�¹xmv6`�l]t'k�kOt0kOt'±�¹xpT`bi�k�v6`Ot�½�Õ�`�n�u�vGj¶±�mvGÄ6t'±�t'jEk��+³{p]lO¸�i�jGÀ6tÚ�Ä6muc`\FoÀ�v6`Ot/ôÃ½ À 3�u~jEkOtT`�ÄÃust'jEk�t'jEk�`Ot|qst]n3nOmvon¹Ë�n�¿Wk7�'±�t]nAõBÑ3t'kAõ ð i�v:0µkOt'±�¹xpT`bi�k�v6`Ot]n\ÐMÑ2t'k-Ð ð Á+qst]nf`Op4;Íp4Ë`Ot'jol]t]n��Gt]n�¹�m�n�u~k�usmjon�t'k��Gt]n�mY`�ust'jEkbi�k�usmjon0�Gt]n�lO¸�i¼Âsjot]n��Gt9õ�Ñ�i]Ä�i�jEk�q�³{p]lb¸�i�jGÀ6t�j[³´i�v6`OmjEk�¹Gq~von��Gt�nOt'jonqsmY`7!WvotAõ ð nOtT`bi�,|qwi�kOt'±�¹xpT`bi�k�v6`OtAÐVÑ}½k*�qV;�i�vGk��Gmjol�l]mjon�us�GpT`OtT`}Á+i�vé�Gp'»GvGk��+³ vGjot2¹G¸�inOt��+³{p'Ä�i�q~v�i�k�usmj[Áqst]n�`Op4;�pT`Ot'jol]t]n��Gt]n�lb¸�i¼Âsjot]n�¹xmv6`�lb¸�il'vGjÊ�Gt]n�nOmvon^Ë�n�¿yn�k7�'±�t]n<ÖNõ}ê × ê±ØBÙCÑ ÚZÛZÛZÛZÚ Ü Ý Þ Á�t'k�nbtrnOtT`�ÄÃuc`��Gt>qwi:`Op4;Íp4Ë`Ot'jol]t3i�¹G¹6`Om¹6`�usp]t3qsmY`On��yv¾l}i�qsl'vGqL�yv¾�Gp'¹Gqwil]t'±�t'jWk�t'k��Gt]n�mY`�ust'jEkbi�k�usmjon��Gt]n�lO¸�i¼Âsjot]nQ,�qwi�kOt'±�¹xpT`bi�k�v6`OtÐMÑ§½�&.t'qwi�u~±�¹Gq~u8!Wvot\!Evot0qst]n�l]mv6`�»xt]n��Gt0�Gp'¹Gqwil]t'±�t'jWk��Gt]n�l]t'jEk�`Ot]n��Gt�±|inOnOt�t'k��+³´i�vGkOmÃl]mY`�`Op'qwi�k�usmjé�Gt]nmY`�ust'jEkbi�k�usmjon�lb¸�i�jGÀ6tT`OmjEk�»6`�von7!Wvot'±�t'jEk-,�lO¸�i%!Wvot3p]lb¸�i�jGÀ6t2�Gt3kOt'±�¹�pT`bi�k�v6`Ot�½kWzj<`Ot'Äi�jolb¸ot0q�³ u~j:;ÍmY`�±|i5Ë
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k�usmj8`Op]n�vGq~kbi�jWkOt�nOtT`bi�t4åxt]l'k�u~Ä6t'±�t'jWks`Ot'¹xp]nOt'jEkbi�k�u~Ä6t��GtUq�³{t'jonbt'±3»Gqst��yv��Gp'¹Gqwil]t'±�t'jWkU�Gt]nzlO¸�i¼Âsjot]nU�Gt.kOmvonqst]n�n�¿ÃnOk7�'±�t]n}Á[qsmY`7!Wv[³ u~qsn�`Ot'¹�inbnOt'jEk9,·qwi¶kOt'±�¹�pT`bi�k�v6`Ot£ÐMÑ§½dä�t|l]t'k�kOtr±|i�jGu8�T`OtrmjÒi·»Gust'jÒ�Gt]n3±�t]nOv6`Ot]nl]m¸opT`Ot'jEkOt]n��yv¶±�p'qwi�jGÀ6t0�Gt3lO¸�il'vGj¾�Gt]n�nOmvon^Ë�n�¿yn�k7�'±�t]n}½
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6���"é�� ���R�Ê�E����¢B���L¡��*�mvon�jomvon�¹Gqwil]tT`Omjon�t'jol]mY`Ot0vGjotI;�musn��oi�jon�qwi�l}i�y`Ot��Gt�qwi|n�u~±3vGqwi�k�usmjµ�Gt�¹xmq~¿6p'k�¸E¿Ãq8�'jot�Áxn�vGu~Äi�jWkqst7±�mÃ�H�'qst�±�mqsp]l'vGqwi�uc`Ot��Gp]lT`�u~kP,�qwi�nOt]l'k�usmj è ½´çy½ À �oi�jon�q�³{t'jonbt'±3»Gqst-à_áÅâ Ü�ÝêsùVÑ à��²ÆGÐxêR½«2[t]n�¹�i^`bi�± �'k�`Ot]n¹G¸E¿yn�usl]m�Ë�lb¸Gu~±�u8!Evot]n}Á],·q�³{t40Gl]t'¹Gk�usmjÒ�Gt]n0kOt'±�¹xpT`bi�k�v6`Ot]n2n�vG¹G¹Gqsp'±�t'jWkbi�uc`Ot]n}Á nOmjEk2us�Gt'jEk�u8!Wvot]n9,·l]t'v:0Ö�Gt]nnOpT`�ust]n7�Gt]n-lO¸�i¼Âsjot]n��Gt�kbi�u~q~qst0ç è ¹6`Op]nOt'jWkOp]t]n�i�v·lO¸�i�¹Gu~k�`Ot0õy½y*�mvon7l]mjon�us�GpT`OtT`Omjon7à Ô á��2kOt'±�¹�pT`bi�k�v6`Ot]n§Án�vGu~Ä�i�jEk�qwi�qsmuaÐ�� ê
	VÑ�� á������<Ðo.c�àfá�c�P���±�mjom± �T`Ot]n�������mv������y½c���á�����lb¸�i¼Âsjot]n}½�2Lt]n�lO¸�i¼Âsjot]n�l]m±�¹GkOt'jEk�i�qsmY`On�ç è mv¾õ�#�±�mjom± �T`Ot]n}½cQÆ�á�]ð���Þc ÐMÑ)áQP����! ÒÁ+Ð ð áQP�"#�$ ÒÁ+Ð+&Xá���P�P% ÒÁ+ÐxH'á&�#"#"! ÒÁ+ÐxYXá�c#�#"$ c�à 	 á }c��#�#�#�#�dl'¿Ãl'qst]n²�GtÑn�u~±2vGqwi�k�usmjonÒÚ À l'¿Ãl'qst�î À nOt]l]mjo�Gt1�Gt1n�u~±3vGqwi�k�usmj n�v6`²vGj�Ì�t'j:Ëk�u~vG± *C*7*Iôç�çeæ¾¸GØ¶�yv�l'q~von�kOtT`��Gt>q�³Z*�*jÏj*�( 
>`Ot'jom»GqstO3/ÁznOmu~k��Gt'v:0�;Ímusn�¹Gq~von9!Evot>¹xmv6`�qst]n�n�u1Ë±2vGqwi�k�usmjon��yv¶lb¸�i�¹Gu~k�`Ot2õy½2[t]n7±�mvGÄ6t'±�t'jWkOn�vGk�u~q~usnOp]n3Ú�Ä6muc`�qwi�nbt]l'k�usmj è ½´çy½´ç�37nOmjWk\.c	2�i9í=`bi�jon�qwi�k�usmjÒÚ��Wâ('9á Ü) ×c	2�i9Ï�mkbi�k�usmj1Ú��Ãâ*' á�O3c	2�i9Ï�t'¹Gkbi�k�usmj1Ú��Ãâ*' á�O3c	2Lt\U�q~u~¹ÑÚ��Wâ*'?á�O3c	2�³{p]lO¸�i�jGÀ6t�½�×Uust'je!Evot3l]t0±�mvGÄ6t'±�t'jEk�nOmu~k�k�`7�]n�`bi�¹Gus�Gt3l}i^`�u~q[j[³ u~±�¹Gq~u8!Wvot0¹�in��Gt�¹�tT`�k�v6`�»�i�k�usmjon�Gt]n�p'jotT`�À�ust]n0�+³ u~jWkOtT`bil'k�usmjon3�Gt]n�nOmvon¹Ë�n�¿Wk7�'±�t]n�l]mjol]tT`�jop]n}Áxjomvon�q~vGu�i�k�k�`�u~»Gvomjon�vGjµ�Gp'Àv`Op��Gt À¹xmv6`�`Ot]n�kOtT`�l]m¸opT`Ot'jWk�i}Ä6t]l�qst0l]mjol]t'¹Gk��Gt]nP;�`Op=!Wvot'jol]t]nj,�lO¸�i^`�À6t]n�p'À�v�i�qstc	2�i9U�q~vol'k�v�i�k�usmj²�Gt�+�mq~vG±�t|Ú��Ãâ*'?áQàV3/½*�mvonUi�k�k�`�u~»Gvomjon.�Gt]nEUV&)WÕ�Gt�-,�> i�v£ø�¹6`Ot'±�ustT`OnU±�mvGÄ6t'±�t'jEkOn-t'k�vGjot'UM&)W1�Gt.(��> ,�qwi��ovol'k�v�i�k�usmj�Gt�Ä6mq~vG±�t�Áol]tI!EvGu[nOt�k�`bi�yvGu~k�¹�i^`�qst]n'U]WÊn�vGu~Ä�i�jEkOt]ng.
í=`bi�jonOqwi�k�usmj Ï�mkbi�k�usmj Ï�t'¹Gkbi�k�usmj U�q~u~¹ W�lO¸�i�jGÀ6t U�q~vol'k�v�i�k�usmj¾Ä6mq~vG±�u8!Wvotç�õ0/g#Eõ�#�ø ÀBÀ ø è /A#Eõ�#�ø ÀBÀ ø è /g#Eõ�#�ø ÀBÀ ø è /g#Eõ�#�ø ÀBÀ ø è /A#Eõ�#�ø À /A#Eõ�#�ø*�mvon�t4å+t]l'k�votT`OmjonU�Gmjol��Gt'v:0�n�u~±2vGqwi�k�usmjon}Á6vGjot�n�vGu~Äi�jWk�vGjri�q~À6mY`�u~k�¸G±�t��Gt�`Op4;�pT`Ot'jol]t2Ú�jomkOp]tX(QÏQ3/Á¹xmv6`7qwi%!Evot'q~qst�jomvon'FH0ymjon�qst�Ä6t]l'kOt'v6`Gî¾l]m±�±�t0n�vGu~kI.
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2�³´i�vGk�`Ot·nOt£;�i�usnbi�jEk�Àv`bal]t<,²q�³ZW[(Q*7*/Á�m)ÒvGjÒu~jo�yu~ÄÃus�yvÊl]mW�GtT`bi²vGj�Ä6t]l'kOt'v6`£îLÁ�t'k�t'jÒvGk�u~q~usnbi�jWk�l]m±�±�t;Ímjol'k�usmj��Gt/Fok�jot]nOn|qst¶lT`�u~k7�T`Ot¾�+³´i�vGkOmÃl]mY`�`Op'qwi�k�usmj�l'vG±3vGqsp]t`�Gt]n�Ä6t]l'kOt'v6`On>�+³{mY`�ust'jEkbi�k�usmj��Gt]n|lO¸�i¼Âsjot]nÚ�¹xmv6`�qst]n7!Wvot'q~qst]n�mj·vGk�u~q~usnOt]n�qst]njø�`Op4;�pT`Ot'jol]t]n�¹�mv6`�qst]njø�nOmvon^Ë�n�¿yn�k7�'±�t]n�3Q.� Ö�î�ö�� × á�= Ñ Ö�îaö�� × á Ö>@?7� ÜA Ö�îaö�� ×¹× Ú�ôÃ½ è 3
2[t]n7¹�i^`bi�± �'k�`Ot]n��Gt�q�³ZW[(Q*7*UnOmjEk�kOmv��mv6`On\.
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cÈßÃp'qst]l'k�usmj¾¹�i^`�nOt'vGu~q~qwi�À6t|Ú�nOt]l'k�usmjeøy½ À ½ è 3/Áhi]Ä6t]lB= È á1�2�3,+ö�à�ÔVáC(�G½cÈ&�`Omusnbt'±�t'jEk�i^`�u~k�¸G±�p'k�u8!Wvot2i}Ä6t]lx`Ot]n�k�`�usl'k�usmj`�Gt�Ä6musn�u~j�i�À6t .Ç 	 á1�2�3,y½c	æ²vGkbi�k�usmj¶ÀEi�vonOnOust'jGjot .�Ç ( á��2�D���y½c	Ï�i]¿6mj¾�Gt�Ä6musnOu~j�i�À6t�ïFE á1�2�D���y½cQ*�m±3»6`Ot3�Gt0l'¿Ãl'qst]n��Gt�n�u~±3vGqwi�k�usmj�.Gà 	 á�,��#�#�#�cQ*�m±3»6`Ot�kOmkbi�q[�+³{p'Ä�i�q~v�i�k�usmjon-. è ø�õ#GyÁÃnbmu~k-ç è n�¿yn�k7�'±�t]n-n�u~±3vGqsp]n�i}Ä6t]l ï G3nOvG»��yu~ÄÃusn�usmjon-�yvºkOt'±�¹on�Gt�nOu~±3vGqwi�k�usmj[½�2�i�kOt'±�¹on��+³{p'Ä�i�q~v�i�k�usmj²t]n�k��Gmjol3�Gt�P��#�#�|nOt]l]mjo�Gt]n}½c	í�i�v:03�+³{t40Ã¹GqsmY`bi�k�usmj��GtHGy½Dø-. À}èBï G-u~jo�yu~ÄÃus�yvon�lT`Op]p]nL¹�mv6`�q�³{t40Ã¹GqsmY`bi�k�usmj[Á À}èBï G7¹xmv6`Lq�³{t40y¹Gqsmu~kbi�k�usmj[½Wzj:Foj·¹6`Op]l'usnOmjonX!Ev[³´i5Foj·�+³{p'ÄÃu~kOtT`'!Evot�l]tT`�kbi�u~jot]n��Gt]n);�`Op=!Wvot'jol]t]nXîGê��Gt'ÄWust'jGjot'jWk�jop'À�q~u~À6t}i�»Gqst]n}Á6`Ot'jo�oi�jWku~jom¹xpT`bi�jEk�qst0¹6`�u~jol'u~¹�t2�Gt�qwi�k�¸otT`�±|i�q~usnbi�k�usmj`¹�i^`bi�q~q8�'qst�Áojomvon�qst]n�l]mjEk�`bi�u~À�jomjon-,(`Ot]n�kOtT`�n�vG¹�pT`�ust'v6`Ot]nQ,vGj¾nOt'vGu~qa!Wvot�jomvon�FH0GmjonX,$��>º½�2�³{t]n�¹�il]t0�Gtx`Ot]lb¸otT`OlO¸ot2t]n�k�i�qsmY`On��Gt�qwiA;ÍmY`�±�t .
IKJ áML]î¾ö Ü%ÝøêsùVÑ å �2�D���+ö-�N�O Ü�ÝPêsùVÑ îGêaá�2Q Ú�ôÃ½´ç�3
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2Li<FoÀ�v6`Ot�ôÃ½´ç¶±�mjEk�`Ot�!Evot�q�³ZWE(j*7*�¹�i^`�ÄÃust'jEk�t'jol]mY`Ot£,¾i�±�p'q~usmY`OtT`�qst�lT`�u~k7�T`Ot%= Ñ i�oi�¹GkOp�,ºqwi¶k�¸otT`^Ë±|i�q~usnbi�k�usmj`¹�i^`bi�q~q8�'qst�½aßWuLq�³{mjl`Ot'ÀEi^`O�Gt3qst]n�l]mv6`�»�t]n��Gt]n��Gp'¹Gqwil]t'±�t'jEkOn�l'vG±3vGqsp]n��Gt]n�l]t'jEk�`Ot]n��Gt2±|inOnOt�Gt]n�lO¸�i¼Âsjot]nrÚ¡ä-&)æ�3�Ú¥FoÀ�v6`Ot£ôÃ½ #oÁ�ÀEi�volO¸otO3/Á[mjéÄ6mu~k\!Wvot�q�³ZW[(j*C*7¹6`Ot'jo�évGj¤`Ot'kbi^`O�é¹Gq~von�u~±�¹�mY`�kbi�jWk3t'j�Gp'»GvGk��Gt�n�u~±2vGqwi�k�usmj[Áo±|i�usn�!Wv[³ u~qRFojGu~k7¹�i^`7k�`OmvGÄ6tT`�vGj��:t'v¶�Gtj;�`Op=!Evot'jol]t]nQî·¹Gq~von7t4Í|l}il]t]nj!Evot�q�³Z(QÏ .qwi3¹�t'jWkOt�n�v6`.qwi0�Gt'v:0yu8�'±�t�±�mu~k�usp��Gt�qwi2l]mv6`�»�t�t]n�k�jot'k�kOt'±�t'jWk�t'j?;�i]Ä6t'v6`-�Gt�q�³ZW[(j*C*Ë½«*�q�t]n�kUu~jWkOpT`Ot]nOnbi�jWk�+³{m»onOtT`�Ä6tT`.q�³ u~±�¹�il'k7�Gt]nUp]lb¸�i�jGÀ6t]n.�Gt]n.n�¿yn�k7�'±�t]n.n�v6`�qwi3l]mv6`�»�t��Gt]nU�Gp'¹Gqwil]t'±�t'jWkOn0Ú�jomj>l'vG±2vGqsp]n�3��Gt]nl]t'jEk�`Ot]n3�Gt�±|inOnOt��Gt]n�lO¸�i¼Âsjot]nrÚ¥FoÀ�v6`Ot?ôÃ½ #oÁx�y`Omu~kOtO3/Á[m)éq�³{mjµÄ6mu~k�q�³{t4å+t'k0�Gt]n�p]lO¸�i�jGÀ6t]n .x�Gt�»6`�von7!Wvot]nÄ�i^`�uwi�k�usmjon�!EvGu�Ä6mjEk7t'jºn}³´i�±�¹Gq~u1Fhi�jEk}½�&.t]nU�ovol'k�v�i�k�usmjon�`Ot]n�kOt'jWk-±�mu~jonUu~±�¹xmY`�kbi�jEkOt]n�l]mjol]tT`�j�i�jEk7q�³Z(QÏ3Án�vGÀ�À6pT`bi�jWkE!Ev[³´i}Ä6t]l7qwi��yusn�k�`�u~»GvGk�usmj>�Gt/`Op4;�pT`Ot'jol]t�Á�qst]n�n�¿ÃnOk7�'±�t]nM;�mjWk��Gt]n�i�q~qstT`^Ën`Ot'kOmv6`On�k�`7�]n$`Op'À�vGq~ustT`On§Á6l]t!WvGu+jot0nOt'±3»Gqst3¹�in'ã'k�`Ot�vGj²i}Äi�jWkbi�À6t�½RßWu~À�j�i�qsmjon�i�vonOn�ud!Wvot�qst]n�kbi�v:0·�+³´il]l]t'¹Gkbi�k�usmjé�Gt]n7±�mvGÄ6t'±�t'jEkOn�+³{p]lO¸�i�jGÀ6trÄ�i^`�ust'jEk3�oi�jon3qst]n0�Gt'v:0Öl}in0�Gt0��>�,R��>·Áxu~jo�yu8!Ev�i�jWk3vGjÖ»xmjµkbi�v:0µkbi�v:0µ�+³{p]lb¸�i�jGÀ6t|t'jWk�`Otn�¿yn�k7�'±�t]n7Ä6musn�u~jon§½Ï�t'ÀEi^`O�Gmjon2±|i�u~jWkOt'j�i�jEk�qst]n2¸Gusn�kOmÀv`bi�±�±�t]n��GtrkOmvGkOt]n�qst]n2Ä�i�qst'v6`On��Gt]n îGê�lT`Op]p]t]n�¹�i^`�q�³ZW[(Q*7*�n�v6`qwi?FoÀ�v6`Ot]ngôÃ½Døy½dßyi�jon�n�v6`�¹6`�usnOt�ÁxqwirÄ�i�qst'v6`�qwir¹Gq~von0p'qst'Ä6p]t�t]n�k0i�k�k�`�u~»Gvop]t|i�vµn�¿yn�k7�'±�t�qst2¹Gq~von-;Ï`Omus�+½RÌ i^`l]mjEk�`Otºn�uUmj�`Ot'ÀEi^`O�Gtrqst�±�t'u~q~qst'v6`�u~jo�yu~ÄWus�yvÕk�`OmvGÄ6péÚ�Ä6muc`2qwi<FoÀ�v6`Ot/ôÃ½ è ¹�mv6`2vGjotrl]m±�¹�i^`bi�usnbmjÒi}Ä6t]lî ò>; ñ 3/Áyu~qL�yu1å��T`Ot�kOmvGk��Gt�± ã'±�t0nbt'jon�u~»Gqst'±�t'jEk��Gt�qwi(`Op4;�pT`Ot'jol]t?.

îFSPá¥áT�2�3�6��,+öU�2�D���#�+öU�2�D�6c#�:öU�V��'P�öU�W��}cE� æ ö ô Ö�îXS × á���c#� Ú�ôÃ½ #«3
Õ�jéÄ6mu~k��GmjolA!Wvot2qst]n�kOt'±�¹xpT`bi�k�v6`Ot]n�qst]n�¹Gq~von�lO¸�i�vo�Gt]n0nOmjWk�¹Gq~vonQ;�i]Ä6mY`�usnbp]t]n}Áhl]tY!WvGu�nOvGÀ�À��T`Otg!Wvotq�³{t4Í|l}il'u~kOp�ÄWust'jWk��yv";�i�u~kQ!Wv[³ u~qd;�i�vGk�jomjénOt'vGqst'±�t'jWk�¹6`�u~ÄÃu~qsp'À�ustT`�t'j²¹6`Ot'±�ustT`�qwi|kOt'±�¹�pT`bi�k�v6`Ot��+³{p]lb¸�i�j:Ëk�u~q~qsmjGj�i�À6t>±|i�usn�i�vonOn�uUl]mjonËilT`OtT`�vGjÕt4åxmY`�k�u~±�¹xmY`�kbi�jEk�i�v:0ÑkOt'±�¹xpT`bi�k�v6`Ot]n2qst]n�¹Gq~von�lO¸�i�vo�Gt]n}Á l}i^`�l]tnOmjWk�l]t'q~qst]n'!WvGu[±�p'qwi�jGÀ6t'jEk�qst�¹Gq~von�t4Í|l}il]t'±�t'jEk�qst]n�nOmvon¹Ë�n�¿ÃnOk7�'±�t]n}½Wzj:Fojéjomvon��Gp4FojGusnOnbmjon�¹xmv6`�lO¸�il'vGjÖ�Gt]n�nOmvon^Ë�n�¿yn�k7�'±�t]n9ÖNõ§ê × ê±ØBÙCÑ ÚZÛZÛZÛZÚ Ü%Ý±Þ �Gt]n�� � ¢����b�4�Y¢d¯ �}�O� � � � ���Í� ��Gt]n kOt'±�¹xpT`bi�k�v6`Ot]nX.�¹�mv6`�lb¸�i%!Evot7nbmvon^Ë�n�¿yn�k7�'±�t�Á�mj��Gp4FojGu~k�vGj�Ä6t]l'kOt'v6`��Gt7l]m±�¹GkOt'v6`On��Gt-kOt'±�¹xpT`bi�k�v6`Ot�QÐxê Ú Y Áyß��Gp]n�u~À�j�i�jWk�qst�nOmvon^Ë�nO¿Ãn�k7�'±�t�Á#Zr�Gp]n�u~À�j�i�jEk�qwi�kOt'±�¹�pT`bi�k�v6`Ot�½R&U¸�i%!EvotQ;Ímusn�!Ev[³ vGj²p]lO¸�i�jGÀ6t0t'jWk�`Ot�Gt'v:0·nOmvon^Ë�n�¿yn�k7�'±�t]nX,��Gt]n�kOt'±�¹�pT`bi�k�v6`Ot]n�Ä6musn�u~jot]n�`Op'vonOn�u~kg.

ÖNõ§ê�ö^ÐK[ × öOÖNõ Y ö^ÐK[ 	VÑ × ú÷ÖNõ Y ö^ÐK[ × öOÖNõ§ê^ö^Ð\[ 	VÑ ×
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ðPñ±ò)ókôÃ½ è c/ßÃpT`�ust]n^]�.´î S Ä6tT`On�vonQî ò<; ñ ½
mj|u~jolT`Op'±�t'jWkOt�qst]n.l]m±�¹GkOt'v6`On_�QÐ Y7Ú [�t'k`�GÐ ê Ú [ 	VÑ ½:Õ�jr�Gp4FojGu~kUqst]n�u~jo�yusl]t]n.�+³{mWl]l'vG¹�i�k�usmj[ÁÃl}i�qsl'vGqsp]nUt'j?Foj�Gt0n�u~±2vGqwi�k�usmj�. a ê Ú Y á �QÐxê Ú Yb Ü%ÝY ùVÑ �QÐxê Ú Y Ú�ôÃ½Dø�3
Õ�jri0i�u~jonOuovGjot7us�Gp]t�Á6¹xmv6`�lb¸�i%!Evot�nbmvon^Ë�n�¿yn�k7�'±�t�Á6�Gt]n�¹6`Om¹xmY`�k�usmjon��Gt�nOt]n�lO¸�i�jGÀ6t'±�t'jWkOn7�Gt]nzkOt'±�¹xpT`bi5Ëk�v6`Ot]n*c§½+2LiIFoÀ�v6`Ot\ôÃ½´õ3t'jº±�mjEk�`Ot�i�qsmY`On-qst]n-l]mv6`�»xt]nU¹xmv6`7lO¸�il'vGj·�Gt]n-nOmvon^Ë�n�¿yn�k7�'±�t]n}Á+!WvGu�nOmjWk-u~jo�yusl]p]n,·¹�i^`�k�uc`��Gt�qst'v6`2kOt'±�¹�pT`bi�k�v6`Ot>t'j1�Gp'»GvGk��Gt|n�u~±2vGqwi�k�usmj	.M,d�Iáe�²mjÕiTÖNõ�Ñ@ö^ÐVÑ × ÁU½~½~½~Á�ÖNõ Ü Ý ö^Ð Ü Ý × ½]Õ�jÄ6mu~k.i�qsmY`On�!Evot�kOmvon�qst]n�nbmvon^Ë�n�¿yn�k7�'±�t]n�nOmjWk�¹�inOnOp]n�¹�i^`�kOmvGkOt]nUqst]n�kOt'±�¹xpT`bi�k�v6`Ot]n}½�ä�t7¹Gq~vonUmj|Ä6mu~kE!Wvot¹xmv6`Ul]t'v:0?!WvGuhnOmjWkUu~jGu~k�uwi�qst'±�t'jWk7qst]n�¹Gq~von�;Ï`Omus�Gn.l]t]n�u~jo�yusl]t]n-nOmjWkU¹Gq~vonUu~±�¹xmY`�kbi�jEkOn7i�v:0�kOt'±�¹�pT`bi�k�v6`Ot]n;�`Omus�Gt]n}½�Ì i^`�l]mjWk�`Ot�u~qsn�nOmjWk�»Gust'j<`Op'¹�i^`�k�usn�¹xmv6`�l]t'v:0²i}¿Ei�jEk�l]m±�±�t'jol]p�i�v:0¶kOt'±�¹�pT`bi�k�v6`Ot]n�lO¸�i�vo�Gt]n§½Õ�jÊ¹xmv6`�`bi�u~k|p'Ä6t'jEk�vot'q~qst'±�t'jWkºk�`OmvGÄ6tT`>i�jomY`�±|i�q�l]t¾�Gp]nOp=!EvGu~q~u~»6`Ot�Á�±|i�usn�u~q�;�i�vGk�nOt3`bi�¹G¹xt'qstT`?!Wvot¶l]t]nu~jo�yusl]t]n.nOmjEkUjomY`�±|i�q~usnOp]nUt'k)!Evot�qst]n�;�il'kOt'v6`On�jomY`�±|i�q~usnbi�kOt'v6`On-nOt�nOmjEkU¹�in�kOmvon.p'ÀEi�v:0²Ú�¹6`Op]l'usnOp'±�t'jEk-�yv;�i�u~k��+³ vGjot0�yusn�k�`�u~»GvGk�usmj¾jomj¾vGjGu1;�mY`�±�t0�Gt]nQîGê�3/½

fhgji�k l3mTnpoKq
rsiTtFu�rsvXwyxznTq{xznp|~}�o�rU�zo>wKm3r�uT}�xzu#xs}�t�lDxzn@|Ti9t�o>�_upv>��w>xz�_u~t��>vWo>n_npx��`�~}�oK|To�wy�~w>mDo>v>�zu�r�v�v�����rsiT�_|~l����y}�o>n(t�o>vt�o>�_u#�y}hrUt�iT}�o>v>�
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ðPñ¥òPó«ôÃ½ #QcgßÃpT`�ust]n9] .�l]mv6`�»xt]nz�Gt]nz±�m§¿6t'jGjot]n�Ú�n�v6` qst]n�ç è n�¿yn�k7�'±�t]n�3��Gt]nz�Gp'¹Gqwil]t'±�t'jEkOnUl}i^`�`Op]n�l'vG±3vGqsp]nÚ�ÀEi�volO¸otO37t'k.jomj·l'vG±2vGqsp]n3Ú��y`Omu~kOtO3.�Gt]n7l]t'jEk�`Ot]n��Gt�±|inOnbt��Gt]n-lb¸�i¼Âsjot]n}½�2[t]n7mY`O�GmjGjop]t]n7nOmjWk�t'jºvGjGu~kOp]n
`Op]�yvGu~kOt]n2Ú À vGjGu~kOp.�C�K��V� × ½
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í�mv�®:mv6`On0�oi�jon0qst�l}i�y`Ot|�Gt2qwi>k�¸otT`�±|i�q~usnËi�k�usmjÖ¹�i^`bi�q~q8�'qst�Á+jomvon�nOmvG¸�i�u~kOmjon0m¹Gk�u~±�usnbtT`g,rjomvGÄ6t}i�vqst]nP;�`Op=!Evot'jol]t]n@¯Ö�Gt]n7±�mvGÄ6t'±�t'jEkOn§Á�±|i�usn�l]t'k�kOtG;�musn�t'j¶vGk�u~q~usnbi�jEk�qst]n�;�`Op=!Evot'jol]t]n��Gt]n�nOmvon^Ë�n�¿yn�k7�'±�t]nXîm»GkOt'jEvon�¹�i^`�q�³{m¹Gk�u~±�usnbi�k�usmj²¹6`Op]nOt'jEkOp]tA,�qwi�nOt]l'k�usmj¶¹6`Op]l]p]�Gt'jWkOt�½

���±°z��� �Y�R
��+�	ìG¢B
6���"é�� ���R�Ê�E����¢B���L¡��
2[t]nU¹�i^`bi�± �'k�`Ot]n.¹G¸E¿yn�usl]m�Ë�lO¸Gu~±�u8!Wvot]n7nOmjWk�us�Gt'jEk�u8!Wvot]n�,0l]t'v:0|�Gt�qwi0nOt]l'k�usmjr¹6`Op]l]p]�Gt'jEkOt�ÁH,0l]t]l'uh¹6`7�]n!Wvot�q�³{mjÖl]mjon�us�H�T`Ot�Á[l]m±�±�t|i�vÖlb¸�i�¹Gu~k�`OtrõyÁ+�Gt]n0lb¸�i¼Âsjot]n3�Gt�kbi�u~q~qst|ç è Ú�nOpT`�ust92�ç è 3�t'k0�Gt]n0lO¸�i¼Âsjot]n2�Gtkbi�u~q~qst3õ�#²Ú�nbpT`�ust-2Lõ�#«3/½&.mjol]tT`�j�i�jWk�q�³ZWE(j*7*/Áxqwi·�yu1å+pT`Ot'jol]t|¹�i^`�`bi�¹G¹�mY`�kY,ºqwi¶nOpT`�ust0]�ÁLt]n�k3p'ÄÃus�Gt'±�t'jEk2q�³{m¹Gk�u~±�usnbi�k�usmjÒ�Gt]n;�`Op=!Evot'jol]t]n^¯1�Gt3±�mvGÄ6t'±�t'jEkOn3i�v²q~ust'v`�Gt]nX;Ï`Op=!Wvot'jol]t]n-î`�Gt]n�nOmvon¹Ë�n�¿ÃnOk7�'±�t]n}½�Ì�mv6`�l]t]n��GtT`�jGu8�T`Ot]n}Á�t'jnOt�»�inbi�jWk�n�v6`7qst]n�`Op]n�vGq~kbi�kOn��Gt�qwi�nOpT`�ustB]�Áyjomvon�FH0Gmjon7±|i�u~jEkOt'j�i�jWkA.

î�á�áT�2�3²+öU�2�D���+öU�2�D���+öU�2��~�+öU�V��T� æ Ú�ôÃ½´õ�3³�mvon�l]mjonOtT`�Ä6mjon�qst]n�± ã'±�t]n�¹�i^`bi�± �'k�`Ot]n�¹xmv6`�q�³´i�q~À6mY`�u~k�¸G±�t2�Gtx`Op4;�pT`Ot'jol]t�½
���±°z�©ÿ ��������Í¢B��¢B�
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