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... nucleoside Triphosphates

... activates Aminoacides

... replicating Polynucleotides
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Competitive Model (3 Species)

X1

X
2
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Mutualistic Model (3 Species)
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��íþï�ëÇëÉî±ï�ý6ëÇê�îÖúô�öqÿ�êh�këÇíQîÇî±ï*í�a�õ"ïóëÉôkê�ö"ú ø ê�î)ú�û"í�ý6ôkí�ú�ý�ê�ð�û"íPëÇô�ëÇô�ê�ö ��� k GAó�ð 7 k�� ;@C�� k ü ��Ø i ��� ç�T ��� !ªü��d � Ó �b Ó�f ¹½�"¹ îÇöÜíPê`��êOü Q �	²)ê�õ
���kíQëPü�ï�öV� ²O� ® îÉí�úÇúoíPî�� ÷lýPý�õOîÖïóö"ý6í ê�ø�ú�ëÉî±ï�ö	��í ï�ëÇëÉî±ï�ý6ëÇê�îÖúô�ö ëÇìOîÉíPí�Ô¤��ôkð�íPö"ú�ô�ê�ö"ï���ÿ�ê��këÉíPîÇîÖï-í�a�õ"ïóëÉôkê�ö új� l 7 E = k 3 î�ð�ð k ü"! d ¹½i Ó��hd T Ó è�ç$ü ��d � � �b ç f m½� õ íPöÜöOíPëÇô�ö�ü | ��mlï����ªïóöOô[üW¹½��m@ôkê�î���ô�����ô_ü�ï�öV�+
	� Ô ï ��é�ëÇîÉí���ýj�$ö � | �$ï�ûOõOöOê�ùý±ì"ï�î±ï�ý6ëÇíPîÉô�ú�ëÉô�ý)íPò�û"ê�öOíPö$ë±úCø ê�îAú�ð�ê�ê�ëÇì0�T�$ö"ïóð�ô�ýPï��$ú��Üú�ëÇíQð`ú�ïóöÊ�Kø ê�îEì ïóð�ô��këÇêhÔöÜô�ïóö ú��Üú�ëÉíPð`úMqÜïñð�íPëÇìOê`�Uø ê�î@ý�ê�ð�ûÜõOëÇô�ö	�þï�����êóø�ëÇìOíPðæ��� îh9�9�ó"ò3;�ó�ü ��� i d T Ó`� ü��d � � �b Øhf ¹½� õ íPîÇðLïóö¢ï�öV� � � 
	� Q �kíPð�ð�ê�ö"ú´� S C"ò	òVî�K"ó�ðN;@O�î_�Äó�ðFñb;@9jî�=�;�ò ð 7 îj�Äó�ð 7 î<�GAó�ð?;@9�ó��L �9�;�î´òD9jî�= k ¹	ýQï���íPð�ô�ý Q îÉí�úÇú6ü § íPù ��ê�î�µ�ü | ê�öV��ê�ö ü,é$ï�ö � îÖïóö"ý6ô�úÇý6êOü��d ! d �b ��f m½� õ ê�õ	�kô���ïóöÊ��� { ö"úoíPðZ÷	�kí�ú�ô�ð�ûOîÇê�ûOîÇíÚúEíPë*öOê�ðU÷ÜîÇíK��ô�ð�íPö"úoôkê�öOí����F� � ����� k  �9�;��î�ò39jî�=j�Ùó�ð 7 k ü _�_ Ô ��Ó i ç Óh� T$ç�ç Ø¢¡ ç�è � T$ç ! Ø ü ��d�Ó �`�b è f éÊ�T¹½�T²Aïóð�ûÜ÷�í����"ï�öV� Q � , êh�kð�íÚúj� , íPëÉíPîÇê$ý´�kôköÜô�ý-ý´�Oýj��í�ú�ï�öV�ñð�ê`��õ	��ï�ëÇí��þëÇîÖïPÿTÔí����kô�ö	�`ù*ïPÿ�í�ú	ôkö ï0ú��Üú�ëÉíPð ù*ôkëÉì+Æ + ú��$ð�ð�íQëÇî��e� l 7 E =g;@9�ó9£ ü�û"ï���í�ú ��Ó T	!Õ��ü��d�d�Ó �bÒ! f ® �V²)í�ý±ì � �x§ ¹dï�ú*ïóö`íPöDp���ð�í"�¤ �9�;�î´òTð?; ;/9j¥õG î´ñ<;@9�ó"ò$ü ��� i !Úè�T`� Ø ü § êóÿ�íQðU÷"íPî��d ��èT�b � f ® � � �W²)í�ý±ì � ²)ê�ö"ú�íQîÇÿ�í���úoí�a�õOíPö"ý�íÚúþïóöV�aú�ëÉîÇõ"ý6ëÇõOîÉí�úqêóøK��îÇê�õOû _ ôkö$ëÇîÉê�ö"ú¬i÷ÜõOô�����ôkö	�Zï�ö¢ï�ý�ëÇô�ÿ�í ú�ô�ëÇí	ø ê�î �M§ ¹wýPïóëÖï����Oúoô�úWÔAïñîÉíPÿ$ôkíPùK�#¦ î�òvî±ü !�çTi Ó��hd T Ó ! � ü��d �h�T�b d�f | �"éV��Û	ïóôF�^÷ öZëÇìÜí íPò$ô�úoëÇíPö ý�í�ü�õOöÜô�a�õOíPöOí�úÉú�ü$ïóöÊ� ����ê�÷"ï���ï�ú���ð�ûOëÇê�ëÇô�ý*úoë±ï�÷Oô���ôkë��ê�ø�ëÇìOí*û"íPîÉôkê`��ô ý úoê���õOëÇô�ê�öZêóø�ëÇìÜí*ð�ê`��ô � í��qð�ô�ý±ì"ï�í��kô ú¼ð�íPö$ëÇíPöYð�í�ý±ì"ïóöOô ú�ð���� k
£ ; § k|¨ 7)� k ü�ç � i ç d�Ó T Ø	� !�ü ��d ! d �b ����f ²O�^ÛlïóîÇù*ô�ö � 587 îh©Gñ<;�K ;�òÜCJI� �AVîh9�;�î�=´��îÉíPûOîÇô�ö�ëÉí��Uô�ö Q íPö	��õÜôkö�² ��ï�úÇú�ô ýPú�ü � � �hd �



]@ãv~�ãv] ãRÖ ��ã×° d ç
b ���´f è �©Û îÇíÚúÇú���íPî ï�öV� 
	�¨Û5� � ï�îÇð�íQî��:m íQöOíPî±ï��kô[pPí�� ���$ïóûOõÜöOê�ù9íQò�û"ê�öÜíPö�ëÖú ý�ê�îÉîÇí�Ôúoû"ê�öV��ô�ö	��ëÉêþìOô���ìOíPîO��íPîÉôkÿ�ïóëÉôkÿ�í�ú´� l 7 E =g;@9�ó:£ ü �hd i ç�è � T$ç !h!$ü ��dhd�Ó �b �PÓ�f ï � { ô���íPö ��é�í��
ø ê�î]��ïóöÜô�p�ï�ëÇôkê�ögê�øqðLïóëÇëÉíPî�ïóöV�gëÉìOí¢íPÿ�ê���õOëÇô�ê�öaêóøY÷Oô�ê���ê���ô ýPï��ðLï�ý�îÉê�ð�êh�kí�ý�õ
�kí�ú´�
£�;�î S ó�ðª�`ñ d ;>=�=�î´ò�=g9 7 óJI´ð�î´ò�ü ��� i Ø è � T ��Ó ç$ü ��d ! � �b � ç f ï � { ô���íPö�ü"
	� ï ý�²Aï�ú�µ�ô����[ü�ïóöV� Q �¨é$ý±ì$õ"ú�ëÉíPî�� ï ê���í�ý�õ	� ïóîRÝ@õ"ï�úoô�Ôoé�û"í�ý�ôkíÚúj���3C��`ñ<�ò
ó��¨CJI l 7 E =g;@9�ó��L« 7 îbGH;>=´ðFñ E ü d�Ó i èh��� � T$èh� d`� ü ��d �h�T�b ��Øhf ï � { ô���íPö üC
	� ï ý�²Aï�ú�µ�ô����_ü�ïóöÊ� Q �Cé$ý±ì�õ"úoëÇíPî�� ® ìOíþð�êh�kí�ý6õ	��ï�î Ý@õ"ï�ú�ô�úoû"í�ý�ôkíÚúj�ÿ�êh�kõOð�í-! � ü"û"ï���í�ú �6Ø"d T Ó è�ç`��
	� [ ô��kí�� ¡ é�ê�ö"ú�ü ��d � d �b ����f ï � { ô���íPöIïóöÊ� Q �-é$ý±ì�õ ú�ëÇíQî�� ® ìOí ìT�$û"íPî±ýj�Üýj��í¬¹5i ¹=ûOîÉôkö"ý6ôkû	��í�êóølö"ïóëÉõOî±ï��úoí�� ø�Ô ê�î]��ï�öOô�p�ï�ëÇô�ê�öZi { ð�íPî]��íPö ý�íqê�ø*ëÇìÜíUì`��û"íPîÖýj�Üýj�kí"� S ó�ðª�`ñ d ;>=�=�î´ò�=g9 7 óJI´ð�î´ò�üè Ø i �óØ	� T � è � ü ��d !�!e�b � è f ï � { ô���íPöÙïóöV� Q ��é$ý±ì�õ ú�ëÇíQî�� ® ìOí , û"íPîÖýj�Üýj�kí õ i ® ìOíZïó÷"úoëÇîÖï�ý�ë	ì`�$û�íQî±ýj�Üýj�kíe�

S ó�ðD�Tñ d ;>=�=�î´ò�=g9 7 óJI´ð�î´ò$ü�è � i !�T Ø	� ü ��d !��T�b � ! f ï � { ô���íPö¢ï�öV� Q ��é$ý±ì�õ"úoëÇíPî�� ® ìOíþì`��û"íPîÖýj�Üýj�kí5²Oi ® ìOíþîÉí�ï���ô�ú�ëÉô�ý ì`�$û�íQî±ýj�Üýj�kíe�
S ó�ðD�Tñ d ;>=�=�î´ò�=g9 7 óJI´ð�î´ò$ü�è � i ç Ø
� T¨ç�è d ü ��d !Õ�T�b � � f ï � { ô���íQöaïóöV� Q �Eé¨ýÑì$õ"ú�ëÉíPî��¢é�ëÖï���íÚúqêóølíPð�íPî]��ôkö
�¬�kô
ø í¬T��"ÿ�íZûOîÉôkö"ý�ô�û	�kíÚúsê�øíÚïóî�����ê�î]��ï�öOô�p�ï�ëÇô�ê�ö ��� k ��C�� k|¨ O�C�� k ü ��d i Ø !�T¨è � ü ��d � Ó �b ��d�f ï � { ô���íPö ü Q � é$ý±ì�õ ú�ëÇíQîPüJ­A� é�ô���ðZõOöV�¼ü.ïóöV� � � [ ê�� ³R� { �kíPð�íQö�ëÖïóî�� ú�ëÇíQû�`��ö"ï�ð�ô�ýQúEêóø�ýPï�ë±ï�����ëÉô�ý	ì`��û"íPîÖýj�Oý´�kí�ú´� � ;@C®  E =´ð�îbG =6ü � ç Þ�� Ô Ó�Ó ßÖü ��d � � �b Ó���f 
	� Û5� � ïóîÉð�íPîPü { �T÷@ëÇëQü�ïóöV�ß
	��¯)ê�î]µ�í"� ® ìÜíº��ô�ð�íPö"úoôkê�ö ê�ø�ý±ì"ïóê�ëÇô ý-ïóëÉëÇîÖï�ý�ëÉê�î±ú´�l 7 E =g;@9�ó�üv!�ÛYü ��d ��ç`�b ÓT�´f Q �W²O� � ô ø í"�°�Ùó�ð 7 îbGAó�ð?;@9�ó���¥x=�AVîh9jð@=ÜCJIo±ºî]ó�9jð?;�òÎK�ó"òDP²£ ; §#� =g;�òÎK�  E =´ð�îbG = k§ õOðU÷"íPî Ó �`�¼é�ûOîÇô�ö	��íQîPü õ íPî]�kôkö ü , íPô���í��k÷"íPî��Üü § íPù°¯)ê�î�µ�ü ��d ! d �b Ó�Ó�f [ � � ê�ö$ë±ï�ö"ï�ü ® �6m îÉôkí�úoð`ï�ý±ìOíPîQü [ ��é$ý±ìOö"ïó÷
�_ü Q ��é�ë±ïh�T�kíPîQü¼ï�öV� Q ��é$ý±ì�õ ú�ëÇíQî��éªë±ïóëÉô�úoëÇô�ýQúqêóøK� ïóöV�OúÉýPïóû"í�úþ÷"ï�ú�í��aê�ö­ø îÉíPí�íPöÜíPî���ôkí�ú6üEîÉíPû	�kô ýPïóëÉôkê�öaïóöV�á��í���îÇí�Ô�ÜïóëÇô�ê�öIî±ïóëÉí¢ý�ê�ö"ú�ëÖïóö$ë±úþêóø �x§ ¹'ú�íÚý�ê�öV�Üïóî��IúoëÇîÇõ ý�ëÇõOîÉí�új�³��C"ò
ó�ð#= 7 î�I´ð�îþPTî´ñ
« 7 îUGH;�î±ü �PÓ�Ó i ! d�� T`� ��d ü ��d�d`� �
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b Ó ç f [ � � ê�ö$ë±ïóö ï�ü [ ��é$ý±ìOö"ïó÷
�_ü)ïóöÊ� Q �)é$ýÑì$õ"úoëÇíPî�� Q ì`�Üú�ô�ýQï��Aï�úoû�íÚý�ë±ú êóølíPÿ�ê���õ	ÔëÉôkê�ö"ïóî]� ê�ûOëÇô�ð�ô�pÚïóëÇô�ê�ö ï�öV�þï��ÜïóûOëÉôkê�ö � l 7 E =g;@9�ó���±8îbO�;�î d ¥lü Ø"�$Þ è�ß�i ç�ç �`� T$ç�ç ÓT� üéªíPû � ��d � d �b ÓóØhf [ � � ê�ö$ë±ï�ö"ï`ïóöV� Q �Cé$ý±ì$õ"ú�ëÉíPî��A¹�ý�ê�ð�ûOõOëÉíPî ð�ê`��í���êóø@íPÿ�êh�kõOëÉôkê�ö ïóî�� ê�ûOëÉô�Ôð�ô�p�ï�ëÇôkê�ö � � ;@C<A 7 E =g;@9�ó��e« 7 îbGH;>=´ðlñ E ü Ó è`i �PÓ ç�T ��Ø !ªü ��d �"!"�b Ó���f Û½�¤mlï����kí�pYï�öV��¹5� õ ïó÷
�kê��$ïóö$ë�p"� | �$ïóûOõOöÜêóù�íPò$û"ê�öOíQö�ëÖú.ø ê�î öOê�ö�õÜöOô ø ê�îÇð ïóë]ÔëÉî±ï�ý�ëÇê�î±új� l 7 E =g;@9U= 3 î�ð�ð�î�ñ =6ü � è � i ÓóØ !�T Óh�óØ ü ��d�d`� �b Ó è f � � � �´mlï�ö�ëÉð`ï�ý±ìOíPî��
¥×A�A�� ;@9�ó�ðN;@C"ò�= CJIºð 7 î 587 Ceî�ñ E CJI��Äó�ðFñ<;@9jîh=´� _ ö�ëÉíPî±úÉý�ôkíPö ý�í

Q õO÷
�kô�úoìOíPîÖú�ü § íPù³¯)ê�î�µ�ü ��d��hd �b Ó ! f � �	��íQö"ýPï���ï�öV� [ �^Û½�3Û í�ý±ìOíPîÉë��R¹ ö ï�����ê�îÉôkëÇìÜð ø ê�î@Õ3���$ïóûOõOöÜêóùdíPò$û"ê�öOíPö$ë±úê�ø ïóöZÕvÔF��ô�ð�íPö"úoôkê�ö ï���õÜö	µ�öÜêóù*öß�`��ö"ï�ð�ô�ýQï���ú��OúoëÇíPðæ� l 7 E =g;@9�ó#£sü ��d i ��ØªÓ T ��� !ªü��d�d�Ó �b Ó � f ï � { �µm@ô���ûOôkö ��é�ûOô�î±ï��lý±ì"ïóêªúUôködï ûÜîÇí��Oï�ëÇê�î�ûOî±ï�� ú��Üú�ëÇíQð��¶¥õG î´ñ k S ó�ð k ü� ç�ç`i ç � è�T¨ç � �Oü ��d !Õ�T�b Ó�d�f Q ��mO��ïóö ú���ê�î�³�ïóöV� _ � Q îÇô���ê���ôköOí"� 587 î´ñbGHC�P E ò	ó�GH;@9 587 îhC"ñ E CJI_ VðFñ���9jðD�`ñ�î ö Êðló�ÿ�;�� ;�ð E ó"ò3P _ �C��9´ðª�`ó�ðN;@C"ò�= k 
�ê�ìOö [ ô��kí��ªü § íPù³¯)ê�î�µ�ü ��d ! � �b�ç ��f 
	�nm@õ	�h��íPöOìÜíPôkð�íQîaïóöV� Q � , êh�kð�íÚúj� S C"ò	�F;�òvî]ó"ñ�©³=g9�;���� ó�ð?;@C"ò�= ö £ E ò
ó�Gj�;@9�ó��t  E =´ð�îbG = C"òDP ÿ�; I��`ñ@�hó�ð?;@C"ò�= CJI ·vîh9jð?C"ñ _ ;�î<�FPf= k é�ûOîÉôkö	��íPîPü § íPù
¯)ê�î�µ�ü õ íPî]�kôkö ü ® ê�µ`��êOü ��d ��ç`�b�ç �´f � � , í�ý±ì$ë�� Q ì^Û9ëÉìOí�ú�ô ú�ü è öÜôkÿ�íPîÖú�ôkë�
ïóë [ ôkíQö�ü ��dhdóØ �b�ç Ó�f ï � [ � , ôkîÖúÇý±ìZïóöV�0éV�Oé�ð`ï��kí"��£�; §Kî´ñ�î´òTð?;�ó�� ¨ 7��Tó�ð?;@C"ò�= ö £ E ò
ó�GH;@9�ó��´  E =´ð�îbG =ó"òDP 3 ;�òvî]ó"ñµ¥�� KTîUÿ�ñ�ó�� ¹	ýQï���íPð�ô�ý Q îÉí�úÇú6ü ��d ! Ø �b�ç�ç f 
	� , êóø ÷"ï�õOíPî�� ÷ ö ëÉìOí¢ê$ýPý�õÜî±ïóö ý�í¢êóø½�kô�ð�ôkëKýj�Üýj�kí�úþôköIëÇìOí���ê�ë]µ�ï�Ôþÿ�ê���ëÇíPîÉî±ïíÕa¨õ"ï�ëÇô�ê�ö � S C"ò	�F;�òvî]ó"ñ�¥8ò	ó�� E =g;>=6ü � i ����� ç�T ����� !$ü ��d � � �b�ç Øhf 
	� , êóø ÷"ï�õOíPîPü Q �¼é$ý±ì�õ"úoëÇíPîQü1­ �
é�ô���ðUõÜöV�¼ü$ïóöV� � �$ù-êh� ³R�×ÛO��ö"ï�ð�ô�ýQï���ú��Üú�ëÉíPð`úõÜöV��íPîtý�ê�ö ú�ë±ï�ö�ëtê�î��ªïóöOô úÇï�ëÇôkê�ö _]_ i , ê�ð�êh��íPöÜíPê�õ"ú ��îÉê�ù*ëÇìqø õOö"ý6ëÇôkê�ö"ú�êóø¤��í���îÇíQí
¸ ~ Ó �J �;�ó�G k � k ¥/A�A�� k �Ùó�ð 7 k ü"çh� Þ[Ó ß�i Ó � Ó T$ç �óØ ü ��d � � �
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b�ç ��f 
	� , ê�ø ÷"ïóõOíQî	ï�öV�9­A�¼é�ô���ðZõOöV��� 587 î 587 îhC"ñ E CJI ¨ O�C��C�"ðN;@C"òÄó"ò3P_£ E ò
ó�GH;@9�ó��

  E =´ð�îbG =´� ²Aï�ðU÷OîÉô��T��í è öOô�ÿ�íPî±úoôkë�� Q îÉí�úÇú6ü § íQù¹¯Eê�î�µ�ü Q ê�îÉë¬²)ìOí�úoëÇíPîQü ï í���Ô÷"ê�õOîÇöOíªü é�ô���öOí��ªü ��d ���`�b�ç�è f ­A��­	ô�úoìOôkð�ê�ëÇêÜü ï � ï ôkðZõOî±ï$ü*ïóöV�>­A��¯)ê�úoìOô��Oï`�=é�ë±ï�÷	�kí¯ú�û"ï�ëÇô�ê�Ô ëÇíPð�û"ê�î±ï��êªúÇý�ô���� ïóëÇô�ê�ö"ú�ê�øR��ô ³�õ"úoôkÿ�íG�kê�ë�µ�ï�Ô ÿ�ê���ëÇíPîÉî±ï ú��Üú�ëÉíPð ù*ôkëÉìUëÉìOîÇíQí*ê�î-ð�ê�îÇí@úoû"í�ý�ôkíÚúj�
� k �Ùó�ð 7 k|� ;@C�� k ü � �Ti ÓT� ç�T Ó�ÓT� ü ��d ��çT�b�ç ! f ¹½� § �º­sêh�kð�êh��ê�îÇê�ÿ�ï�öV�nkA� ï � ® ôkìOê�ð�ôkîÉê�ÿ�� { û"úoô���ê�ö	Ô�íQö�ëÉîÇê�û`��ïóöV��íPû"úoô���ê�ö	ÔýQïóû"ï�ý�ôkë��Ùêóølú�íQë±úqôköÙø õOö	µ$ëÇôkê�ö"ï��.ú�û"ï�ý�í�ú´�u¥õG î�ñ k �Äó�ð 7 k  �Cf9 k 5 ñ�ó"ò�=��Òó�ðN;@C"ò�=6ü� !"i Ó !�!�T$ç�è Ø ü ��d���d �b�ç�� f { � § � | ê�îÉíPö3p"� | �$ï�ûOõOöOê�ùwö$õOðZ÷�íQî±ú)ïóöV�`ëÇìOíK��ê$ýPï���úoëÇîÇõ ý�ëÇõOîÉí	êóø�ïóëÉëÇîÖï�ý�ëÉê�î±ú´�l 7 E =g;@9�ó ÷18 £ ü�û ï���íÚú Ó ! d T Ó�d�Ø ü ��d � � �b�ç d�f ® � � � ï ï���ëÇì$õ"új�L¥8ò ¨ =�=�ó E C"ò�ð 7 î l ñb;�ò39�;\A
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	� Q íPîÉî±ï�õV�¼ü`¹5��Û í [ ôkëPü { ��Û õ	��ê�ú�ü Q ��Û@íG­	íPû	�kíQîPü	m½�`��íPùAí��_ü�ï�öV� Q � õ ê�î�Ôý�µ$ð`ïóö"ú´� ÷@öOí�Ôß�$ôkð�íPö ú�ôkê�ö"ï��a��éªûOôkîÖï���ú]ÓTi § ê�ÿ�í��lï�ú��$ö"ý±ìOîÇê�öOê�õ ú0ý±ìOíPð�ô ýPï��ù.ïPÿ�í ú�ê�õOî±ý�íÚúj� l 7 E =g;@9�ó��V±8îbO�;�î d 3 î�ð�ð�î´ñ�=6ü�! ��Þ �¨ß�i �QÓ ! Ó T �QÓ ! � ü ��d�d ç`�b Ø è f Q � { � Q ìÜô�����ôkû"úoê�öYïóöÊ� Q ��é¨ýÑì$õ"ú�ëÉíPî��h¹ ö"ï����$ëÇô ýPï��ªú�ê���õOëÇô�ê�öYêóø ý�ê�õOû
�kí��	öOê�ö	�kô�öOí�ïóîîÖïóëÉíþí�a¨õ ïóëÇô�ê�ö"ú´� _]_ �	µ$ôköÜíPëÇô ýPúEê�ø-û"êªú�ôkëÉôkÿ�íKýPïóëÖï����$ëÇô ý ø íPí���÷"ï�ý�µ0�kê�ê�û új�j� k 9 7 îbGl 7 E = k ü�! d�Þ �¨ß�i ç�� � !�T$ç�� � !$ü ��d ��çT�
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b Ø ! f | � Q ê�ö$ëÇî�öÉï���ô�ö ï�öV� | � é$ý±ìOöOô�îÇí���ð`ïóö � é�õOîZõOöOí¢ûÜîÇê�ûÜîÇôkíQë�n í`ð�íQëÇô�a�õOí��$í3��ï�$ôkð�íPö ú�ôkê�ö ��¥8ò
ò	ó��\=iCJIG�Äó�ð 7 k üOç�ç`i ��� è�T � è Ó ü ��d ç Ó �b Ø � f _ � Q îÉô���ê���ô�öOí ï�öV� � � | í�ø íPÿ�íPî���ée��ð�ð�í�ëÉî�� ÷OîÇíÚï�µ$ôkö	�þô�ö"ú�ëÖïó÷Oô��kôkëÉôkí�ú�ôkö���ô úÇúoôkû"ï�ÔëÉôkÿ�í ú��OúoëÇíPðLúEôkôF��� k « 7 îbG k l 7 E = k ü Ø �Ti � è�è � T � ! ��� ü ��d è��T�b Ø"d�f � ��é$ýÑì
�2
ê���í��l��²)ìÜíPð�ô�ýQï�� � íÚï�ý�ëÉôkê�ö ï ê`��í���ú�ø ê�î § ê�ö	Ô { a¨õOô��kô�÷OîÇô�õOð Q ì"ï�úoí ® î±ïóö
ÔúoôkëÉôkê�ö új��½ k l 7 E =g;¾��ü Ó�� ç`i �6Ø !:T � è � ü ��d ! Ó �b ����f � ��é$ý±ì	�2
êh���l��÷@öþëÉìOíPîÇð�ê`�T��ö ïóð�ô ýPú¼öOí�ï�î-ïlú�ëÇíÚï��T�Zúoë±ïóëÉí"�|½ k l 7 E =g;¾��ü ÓóØ � Þ Ø�Ø è�ÔØe� ��ß±ü ��d ! � �b �T�´f [ �)é$ý±ìOö"ïó÷
�_ü Q � � �Eéªë±ï��`�kíPîQüW²O� � ê�îÖú�ëPü)ï�öV� Q �)é$ýÑì$õ"úoëÇíPî�� � õ	���Aý±ì"ïóîÖï�ý�ëÉíPî�Ôô[p�ïóëÉôkê�ö êóøZïaúoëÇî±ï�ö	��í¯ïóëÉëÇîÖï�ý�ëÉê�î�iZ²)ì"ï�ê�ëÇô ý��T�$ö"ïóð�ô ýPúþôköZ�kê�ùÖ��ôkð�íQö"ú�ô�ê�ö"ï��îÉíPû	��ô�ýPï�ëÇê�î@ú��OúoëÇíPðLúj� l 7 E =g;@9�ó�£ ü Ø �Ti è � T dh� ü ��d�d`� �b ��Ó�f Q �¼é$ý±ì�õ"úoëÇíPî��M²)ê�íPÿ�êh�kõOëÉôkê�ö0êóøtûOîÉê�ëÇíQôkö"ú@ïóöV��ö$õ"ýj��íPô�ý	ï�ý�ô��Üúj�b � ç f Q ��é$ý±ì$õ"ú�ëÉíPî��©ÛO��ö"ï�ð�ô�ýQú�ê�ø�ð�ê��kíÚý�õ	��ï�î�íPÿ�êh�kõOëÉôkê�ö � l 7 E =g;@9�ój£ ü Ó�Ó i ���h� T ����d ü��d ��èT�b �óØhf Q �Cé$ý±ì�õ ú�ëÇíQî�� ï í�ý±ì"ïóöOô ú�ð`ú-ê�øAð�ê���í�ý�õ	� ïóî*íPÿ�êh�kõOëÉôkê�ö � _ ö�éV� [ � � ê�ò¼ü"í���ô�ëÇê�îPü

  î<� IgC"ñ1Keó"ò3;¾¿�ó�ðN;@C"ò$ü�û"ï���í�ú � !GT dT� � ��d ��èT�b ����f Q �¼é$ý±ì�õ"úoëÇíPî�� { ÿ�êh�kõOëÉôkê�ö�ÿ�ê�ö ï ê���í�µ6
õ	��íPö�õOöV��íPô�ö�ø[ï�ý±ìOíPö�ÿ�ô�îÇíPö � { ôkö õ íPôkëÉî±ï��pQõOî � í�úoëÇÿ�íPîÖïóö"úoë±ï��këÇõÜö	�	i ® ìÜíPê�îÉíPëÇô úÇý±ìOí:m îÉõOöV�T� ï���íPö0õOöÊ� Q îÉê�÷	��íPð�íK�$íPî õ ô�Ôêh�kêh��ôkíªüV
�íPö"ï�ü ï 
ï�î�p ��d � !e�b � è f Q �¼é$ý±ì�õ"úoëÇíPî��-é�ëÇîÉõ"ý�ëÉõOîÇí ï�öV�3�`��ö"ï�ð�ô�ýQúEêóø�îÇíPû	��ô�ýPï�ëÇô�ê�ö¬Ô)ðZõOë±ï�ëÇôkê�ö`ú��Üú�ëÉíPð`ú´�l 7 E =g;@9�ó¬ �9�ñb;\AVðló�ü"ç � i Ø"��Ó T Ø
� è�ü ��d � !e�b � ! f Q ��é$ý±ì�õ ú�ëÇíQî��3ÛO��ö"ï�ð�ô�ýQú ê�ø�ïóõÜëÇê$ýPï�ë±ï�����ëÉô�ýPï��OîÇíÚï�ý�ëÉôkê�öþöÜíPëoù-ê�î]µOú´� _ öß¹5� Q íPîÇí���Ôúoê�ö©ïóöV�wéV�`­ ïóõT³�ð`ï�ö�ü*í���ôkëÉê�îÖú�ü���C���îh9��N� ó"ñ ¨ O�C��C�"ðN;@C"ò C"òÀ±#�fK�K`îhP 3 ó"òDP��=g9�ó<AVî�=6ü�ÿ�ê���õOð�í _ªÁ ü�û"ï���í�ú Ó � � T¨ç � èT�*é �^_ úoëÇõV��ô�í�ú	ôkö�ëÉìOí�úÇý�ô�íPö"ý�í�ú@êóølý�ê�ð¬Ôû
�kíPò$ôkë���ü ��dhdT� �b � � f Q �Oé$ýÑì$õ"úoëÇíPîQü éÊ�T¹½��­ ïóõT³�ð`ï�ö�ü Q � � � éªë±ï��`�kíPîQü�ï�öV� � � , í�ý±ì�ë��V¹+ëoù-êYúoû�íÚý�ôkí�úð�ê`��í���ø ê�î	ý6ê�íPÿ�ê���õOëÇô�ê�ö � ;�òðA¤ñ�îNA k ü ��d�d çT�
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� î´ñb;@9 7 ð�îçPTî´ñ � �`ò�=�î´ò	�<¦ºî�=�î@����=g9 7 óJI´ð�I6Â�`ñcA 7 E =g;¾�hó��F;>=g9 7 îj« 7 îUGH;�î±ü`� d i è�èh��T$èh� Ó ü��d � � �b�è �´f Q � é¨ýÑì$õ"ú�ëÉíPîPüº­A�¼é�ô���ðUõOöÊ�¼ü"ïóöV� � � [ ê�� ³R��ÛJ�$ö"ïóð�ô ýPï�� ú��Üú�ëÉíPð`ú-õOöV�$íPî@ý�ê�ö
Ôúoë±ï�ö�ë*ê�î���ï�öOô�úÉïóëÉôkê�ö _ ��ëÇê�û"êh�kê���ô��ªï���ïóö ï����Üú�ô ú-êóø�ï ø[ïóð�ô����þê�ø�öOê�ö	Ô��kôköÜí�ïóîO��ô ³�íPî�ÔíQö�ëÉô�ï��)í�a�õ"ï�ëÇôkê�ö"ú-ÔlïGð�ê`��í��Cø ê�îþýPï�ë±ï�����ëÉô�ýþìT�$û"íPî±ý´�Oýj��í�új� � ����� k �Äó�ð 7 kL� ;@C��A 7 E = k ü Øe� i ! Ø ç)T	!�è d ü ��d !��`�b�è Ó�f Q � é¨ýÑì$õ"ú�ëÉíPîPüº­A�¼é�ô���ðUõOöÊ�¼ü"ïóöV� � � [ ê�� ³R��ÛJ�$ö"ïóð�ô ýPï�� ú��Üú�ëÉíPð`ú-õOöV�$íPî@ý�ê�ö
Ôúoë±ï�ö�ë	ê�î��ªïóöOô úÇïóëÉôkê�ö _�_]_ � ý�ê�ê�û"íPîÖïóëÉôkÿ�íqê�öV�¢ý�ê�ð�û"íPëÇô�ëÇôkÿ�íl÷�íQì"ïPÿ�ô�ê�õOî	ê�øAìT�$û"íPî�Ôý´�Oýj��í�új�`� k £�; § k|¨ 7)� k ü"ç Ó i ç � !�T$ç�è��$ü ��d ! d �b�è�ç f Q �Oé$ýÑì$õ"úoëÇíPîQü�­A� éªô���ðZõOöV��ü�ï�öV� � � [ ê�� ³R� ï ï�úÉúEï�ý�ëÇô�ê�ößµ�ô�öOíPëÉô�ýPúCê�ø�úoí�� ø îÉíPû	�kô�ÔýQïóëÇô�ê�ö ôköð~"ê�ùwîÉí�ï�ý6ëÇê�îÖúj��� k �Äó�ð 7 k ¥8ò	ó�� k ¥/A�A k üv!�� Þ�� ß�i �h��T ���PÓ ü ��d � � �b�è Øhf éÊ��é�ð`ï��kí"��÷ ö�ëÇìOíK�$ô ³�íPîÇíQö�ëÉô�ï��Üí�a¨õ ïóëÇô�ê�ö"ú-ê�øtú�û"í�ý�ô�í�ú-ý6ê�ð�û"íPëÉôkëÇô�ê�ö �6� k GAó�ð 7 k
� ;@C�� k ü�çTi � T	!ªü ��d !ÚèT�b�è ��f � ��kA�¼é�êh�kíKïóöV��
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	��k-ï���� új�	é�ûOô�î±ï���ù*ïPÿ�í�ú6ü¼ý±ì"ï�ê�ú	ï�öV�0ðUõ
�këÇô�û	�kísïóëÇëÉî±ï�ý�ëÇê�î±ú ô�ö� ïóëÉëÇô�ý6íUð�ê`�$í���ú	êóø@ô�ö�ëÉíPî±ï�ý�ëÇô�ö	�`û"ê�ûOõ	� ïóëÉôkê�ö új� l 7 E = k 3 î�ð�ð k ¥lü � è�èTi �PÓ ç�T �QÓ �$ü��d�d�Ó �b�è ! f Q �Cé�ëÖï��T��íPî��G  î<��îh9jð?;@C"ò ö � �"ðló�ð?;@C"òÄó"ò3P�« ó�ðFó�� E =g;>=´� Q ì^Û�ëÉìOí�úoô�ú�ü è öOôkÿ�íQî±ú�ô�ëÃ
ï�ë[ ô�íPö�ü ��d�dh� �b�è�� f Q � � ��é�ëÖï��T��íPî���²)ê�ð�û	�kíPð�íPö�ëÖïóî]�GîÉíPû	��ô�ýPï�ëÇôkê�ö �9�Äó�ð 7 îbGAó�ð?;@9�ó�� � ;@Cf=g9�;�î´òD9jî�=6ü��� !ei ��ç)T ����d ü ��d�dT� �b�è d�f Q � � �)é�ë±ïh�T�kíQî���ÛJ�$ö"ïóð�ô ýPú	êóølï�õOëÇê$ýPï�ë±ï����$ëÇô�ý�îÉí�ï�ý�ëÉôkê�ö�öOíPëoù-ê�î�µÜú _ kAi _ öOìOêhÔð�ê���íQöOê�õ"ú-îÉíPû	��ô�ýPï�ëÇê�î*öÜíPù-ê�î�µÜúj� � ;@C®  E =´ð�îbG =6ü Ó è`i � T ��d ü ��dhdT� �
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	� ²O� § õOöÜê	��÷@öþï	ý´��ï�úÉúCêóø úoí��kí�ý6ëÇôkê�ö ðUõOëÖïóëÉôkê�ö í�a�õ"ï�ëÇôkê�ö"új�® ìÜí ô�ö�~"õOíPö ý�í0ê�øþðZõOë±ï�ëÇôkê�ö ê�ö©ïóõOëÉê$ýPïóëÖï�����ëÉô�ý0îÇíÚï�ý�ëÉôkê�ödöOíPëoùAê�î�µÜúj� � ����� k

�Ùó�ð 7 kM� ;@C�� k ü�ú�õO÷Üð��kü ��dhd�Ó �b ! �´f Q � � �Oé�ëÖï��T��íPî*ï�öV� Q �Oé$ý±ì�õ ú�ëÇíQî��¨ÛJ�$ö"ïóð�ô ýPúCê�ø)úoð`ï����"ïóõOëÉê$ýPïóëÖï�����ëÉô�ý îÉí�ï�ý�ëÉôkê�ööÜíPëoù-ê�î]µOú´� _ i õ ô
ø õOî±ýQïóëÇô�ê�ö"ú6ü�û�íQîÇð`ï�öOíPö"ý�ílïóöÊ�LíQòOýj��õ"ú�ô�ê�ö � � �N��� k �Äó�ð 7 k|� ;@C�� k ü��Ó ü"öOê	� Ø i Ø � � T �h� ��ü ��d�dh� �b ! Ó�f Q � � �¼é�ë±ïh�T�kíPî@ï�öV� Q � é¨ýÑì$õ"ú�ëÉíPî�� ï õÜë±ïóëÉôkê�ö0ôkö ï�õOëÇê$ýPï�ë±ï����$ëÇô�ý öOíPëoù-ê�î�µÜúWÔAïóöï�ö"ï����Oúoô�ú�÷"ï�ú�í��qê�öUû"íPîÉëÇõOîÉ÷"ïóëÉôkê�öZëÇìÜíPê�î]�"��� k �Äó�ð 7 k	� ;@C�� k ü$ç � i ��d !�T$è�ç � ü ��d�d�Ó �b !�ç f ²O�¼éªëÇîÇíQô�úÇú��kíPî��L¥#� ð?C�9�ó�ðló�� E ðN;@9 S î�ð d C"ñ'��=��`ò3PTî´ñµ£�; §#�Î=g;@C"òT� Q ì^ÛwëÇìÜí�ú�ô ú�ü è öOô�Ôÿ�íQî±ú�ô�ëÃ
ï�ë [ ôkíPö�ü ��dhd�Ó �b ! Øhf m½��²O� [ ��é�ù.ïó÷Oô�ö �"²)ì"ïóêªúCôkö ï*û"íPîÇô ï���ô ýPï������*ø ê�îÖý�í�� ûOîÉí��Oï�ëÇê�î]Ô ûÜîÇí�� í�ý�êªú��Üú�ëÉíPðð�ê`��í��l�v�Äó�ð 7 k|� ;@Cf=g9g;�î´ò39jî�=6ü ��� çTi d`� T ��� çOü ��d�d çT�b ! ��f 
	�@é�ù-íPëÉôkö"ï¯ïóöV� Q � é¨ýÑì$õ"ú�ëÉíPî�� ¹8ð�ê`��í��,ø ê�îGû"êh���$ö�õ"ý´�kíPê�ëÇô��$íGîÉíPû	��ô�ýPï�ëÇôkê�ö �
� ;@C<A 7 E = k « 7 îbG k ü � èTi ç Ó�d T$ç Ø"� ü ��d � Ó �b !�è f ²O� ® îÇí�úÉú�öOíPî�� , ê�ð�ê$ýj��ôköOô ý,ê�îÇ÷Oô�ë±ú-ø ê�î�~"ê�ù@ú,ô�ö × � ��� k l 7 E = k _ ñ�ó"ò39jî±ü Øe� i ��ç !ªü��d � Ø �b !�! f ¹½� ï � ® õÜîÇôkö
�	� ® ìÜíZýÑìOíQð�ô�ýPï��"÷"ï�úoô�ú ê�ø-ð�ê�îÇûÜìOê���íPöOí�úoô�új� � ��� k �Äó�ð 7 k�� ;@C�� k ü��Ó�Þ]�®Ä�Ó ß�i ��� ç)T ��d !�ü ��dhd�� �b !�� f , � ²O� è îÇí��"� ® ìOí*û
��ïóö$ë±ú6ü�ëÇìÜíPôkî�ê�îÉô���ô�öZïóöV�A�$íPÿ�í��kê�ûOð�íPö$ë�� § íPù , ïPÿ�íPö ü ��d���Ó �b ! d�f � � � ��kAïóö"ý6í"� Q îÉí��Oï�ëÇôkê�ö ïóöV��îÇíÚú�ê�õÜî±ý�í û"ï�îÇëÇô�ëÇô�ê�öOô�ö	�þôkö�ê�öOí ûOîÇíÕ�OïóëÉê�îGÔ�ëoù-êûÜî±ï���ð�ê`��í���ý�ê�ð�ðUõÜöOôkëÉôkíQúj�L¥õG î´ñ k S ó�ð k ü ���QÓ i d � !�T`� � ç�ü ��d !��`�b � ��f ¹½� [ ê��
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