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Í�Ê�Ó�Î�ÍpÚAÍ�Ê�Ë�ØªÔ±Î�Í!ÑEÜ�Ý�Ð¨Ô±Ô�Î§Ï�Ð±Ñ�Ì¡Ü�Ó5Ð�Ï�É�Ð¨ÌhÏ�É�Ê;Ô±Ð¨Þ�Ð¨Ï�Ü+Ñ�Ò�ÊIÎ�ÝpÉ�ø�Ñ�Ð±ÌEÏbáWë Ê&Ó�Î�ÌEÏ�Ï�É�Ê&Ü�â}Ü�Ï�Ê�Þ
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×§Î�Í�Ð±Î�ÌªÝ�ÊaÓ5Ð¨Ï�É�Ð±Ì	Ï�É�Ê;Ô±Ð¨Þ�Ð¨Ï�Ü5Ñ�Ò�ÊIÎ�ÝpÉ�ø�Ñ�Ð±ÌEÏbá=È�É�Ê�õ�Ï�Ì�ÊbÜ�Ü�ÒãØ�ÌªÝ�Ï�Ð±Ñ�ÌhÐ�Ü!Ï�É�ÊbÌ��

fitness = [variance − (average − meanV alueOfJoint)] ∗ numOfCrossings2
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ÑTÜ�Ý�Ð±Ô¨Ô�Î§Ï�Ð¨ÑTÌªÜ�ÒãÍ�ÑTÞ0Ï�ÉªÊhÒãÑ�Í�Ê
Ô±Ê�ËTÜaÞ�ØªÜ�Ï&É¡Î¢×�Ê�Î 
Tú�³ Û�ÉªÎTÜ�ÊOÚ}ÐD�GÊbÍ�ÊbÌªÝ�Ê�Ó5Ð¨Ï�É Ï�ÉªÊOÑTÜ�Ý�Ð±Ô¨Ô�Î§Ï�Ð¨ÑTÌªÜ+ÒãÍ�Ñ�Þ Ï�É�ÊOÍ�ÊbÎ�ÍaÔ±Ê�ËEÜ�á
È«Ñ�Ð±Þ�Û¡ÑEÜ�Ê¥Ï�É�Ð�Ü�Ý�ÑTÌªÚ}Ð¨Ï�Ð±Ñ�Ì»ê{Ó!ÊaÝbÎ�Ô�Ý�Ø�Ô�Î§Ï�ÊbÚ�Ï�É�Ê;Ú}Ð��]Ê�Í�Ê�Ì¡Ý�ÊaÑ�Ò3ÛGÑTÜ�Ð�Ï�Ð¨ÑTÌªÜ!Ö¡Ê�Ï�Ó>ÊbÊ�Ì�ÒãÑ�Í�Ê
Ô±Ê�ËTÜ�ä
8F+ µd¶4·�ç²Î�ÌªÚ	Ï�É�Ê�Ú}ÐD�]Ê�Í�Ê�ÌªÝ�Ê&Ñ�Ò=ÛGÑTÜ�Ð�Ï�Ð¨ÑTÌªÜ5ÖGÊ�Ï�Ó!Ê�Ê�Ì
Í�ÊbÎ�Í+Ô±Ê�ËTÜ�ä
8F+ µd¶�ª�ç�ê¡Ð±ÌhÏ�É�Ê
Ü�Î�Þ�Ê�Ó�Î¢â�Î�Ü�Ó�Î�Ü�Ú}ÑTÌ�ÊXÒãÑ�Í�Ï�É�Ê�ÑTÜ�Ý�Ð±Ô¨Ô�Î§Ï�Ð¨ÑTÌ÷Ñ�Ò>Ï�Ó>ÑhÔ±Ê�ËEÜ�á�È�É�Ê�Ì Ó!Ê�ÝbÎ�Ô�Ý�Ø�Ô�Î§Ï�ÊbÚ÷Ï�É�Ê
Ú}ÐD�GÊbÍ�ÊbÌªÝ�Ê�ÖGÊ�Ï�Ó!Ê�ÊbÌZÏ�É�Ê&Ú}ÐD�GÊbÍ�ÊbÌªÝ�ÊIÜ��

totalDiff = diff ¸ F − diff ¸ R

�{ÑXõªÌªÎ�Ô¨Ô±âOÏ�ÉªÊ�õ�Ï�Ì�ÊIÜ�Ü!Ï�Ñ�Ñ�Ö}ÏpÎ�Ð±Ì�Ï�É�Ê;Ý�Ñ{Ñ�ÍpÚ}Ð±ÌªÎ§Ï�Ð¨ÑTÌ�Ó�Î�Ü�Ý�ÑTÞXÛGÑTÜ�ÊbÚZÑ�Ò«õª×�Ê�ÛªÎ�Í�ÏpÜ��
Ñ�ÌªÊ	Û¡Î�Í�ÏXÒãÑTÍAÊbÎTÝpÉ·Ô±Ê�Ë Ï�ÉªÎ§ÏAÊ�ß{ÛªÍ�ÊIÜ�ÜXÏ�É�Ê
Ì�ÊbÝ�ÊbÜ�Ü�Ð¨Ï�â_Ñ�ÒaÑEÜ�Ý�Ð¨Ô±Ô±Î�Ï�Ð±Ñ�Ì»ê>Ñ�Ì�Ê
Û¡Î�Í�ÏXÏ�ÉªÎ§Ï
Ê�ß}Û�Í�ÊbÜ�ÜaÏ�ÉªÊAÌ�ÊbÝ�ÊbÜ�Ü�Ð¨Ï�â�Ñ�Ò�ÞOÎ�ß{Ð±ÞOÎ�Ô=×§Î�Í�Ð�Î�ÌªÝ�ÊXÖGÊ�Ï�Ó!Ê�ÊbÌ�Ï�É�Ê�ÒãÑTÍ�ÊOÔ±Ê�ËEÜ�ê�Î�ÌªÚ ÑTÌ�ÊOÔ±ÎTÜ�Ï

ñbú



ÛªÎ�Í�Ï�Ï�ÉªÎ�Ï�Ê�ß}Û�Í�ÊbÜ�Ü;Ï�É�Ê	Ì�ÊbÝ�ÊbÜ�Ü�Ð¨Ï�â�Ñ�Ò+ÞOÎ§ß}Ð±Þ�Î�Ô>×§Î�Í�Ð�Î�ÌªÝ�ÊAÖGÊ�Ï�Ó!Ê�Ê�Ì·Ú}Ð��]Ê�Í�Ê�Ì¡Ý�ÊbÜ�ÒãÑ�Í�Ê��
Í�ÊbÎ�ÍIá
È�É�Ð�Ü5Ð±Ü5Ü�ÛGÊbÝ�Ð¨õªÊIÚZÐ±Ì	Ï�É�Ê�ÒãÑTÔ¨Ô±Ñ§Ó5Ð±Ì�Ë�õªÏ�Ì�ÊIÜ�Ü�ÒãØªÌªÝ�Ï�Ð¨ÑTÌ»á

oscLegi = [varLegi − (avLegi − meanLegi)] ∗ CrossingsLeg2
i

varForeLegs = 1
steps

∑
(diffj − averageOfDiff)

2

varF ¸ R = 1
steps

∑
(diffF ¸ Rj − averageOfDiffF ¸ R)

2

fitness = oscLeg1 ∗ oscLeg2 ∗ oscLeg3 ∗ oscLeg4 ∗ varForeLegs ∗ varF ¸ R

Ó5É�Ê�Í�Ê
diffj

Ð±Ü=Ï�É�Ê²Ú�Ð��]Ê�Í�Ê�ÌªÝ�Ê5Ñ�Ò]Û¡ÑEÜ�Ð¨Ï�Ð±Ñ�Ì¡Ü=Ö¡Ê�Ï�Ó>ÊbÊ�Ì�ÖGÑ�Ï�ÉXÒãÑTÍ�Ê5Ô±Ê�ËEÜ�ÒãÑ�ÍWÊIÎ�ÝpÉXÊ�×§Î�Ô±ØªÎ§Ï�Ð¨ÑTÌ
Ü�Ï�Ê�Û5��ê�Î�Ì¡Ú

averageOfDiff
Ð�Ü!Ï�ÉªÊ�Î¢×TÊ�ÍpÎ�ËTÊ+Ñ�Ò«Ú�Ð��]Ê�Í�Ê�ÌªÝ�Ê�Û¡ÑEÜ�Ð¨Ï�Ð±Ñ�ÌªÜ!ÖGÊ�Ï�Ó!Ê�ÊbÌZÖGÑ�Ï�É

ÒãÑ�Í�Ê�Ô±Ê�ËEÜ�á
diffF ¸ Rj

Ð±Ü�Ï�É�Ê	Ú�Ð��]Ê�Í�Ê�ÌªÝ�Ê�ÖGÊ�Ï�Ó!Ê�ÊbÌ_Ï�ÉªÊ	Ú}ÐD�]Ê�Í�Ê�ÌªÝ�Ê�Ñ�Ò¥Û¡ÑEÜ�Ð¨Ï�Ð±Ñ�ÌªÜ�ÒãÑ�Í
ÒãÑ�Í�ÊXÔ¨ÊbËTÜaÎ�ÌªÚ÷Ï�É�ÊOÚ}ÐD�]Ê�Í�Ê�ÌªÝ�Ê�Ñ�Ò�Û¡ÑEÜ�Ð¨Ï�Ð±Ñ�Ì¡Ü¥Ñ�Ò>Í�ÊbÎ�Í¥Ô±Ê�ËEÜ+ÒãÑTÍaÊIÎ�ÝpÉ�Ê�×§Î�Ô±ØªÎ§Ï�Ð¨ÑTÌ�Ü�Ï�ÊbÛ1��á
averageOfDiffF ¸ S

Ð�Ü�Ï�É�Ê&Î¢×�ÊbÍ�Î�Ë�Ê+×§Î�Ô±Ø�Ê;Ñ�Ò�Ü�ØªÝpÉ	Ú�Ð��]Ê�Í�Ê�ÌªÝ�ÊbÜbá
ª�,�'$B�C«.-'&��Ó!Ê;Ý�Î�Í�Í�Ð¨ÊIÚ�Ï�ÊbÌhÍ�Ø�Ì¡Ü!ÒãÑ�Í5ÊbÎTÝpÉAÏ�â{ÛGÊ;Ñ�Òªø�ÑTÐ¨ÌEÏIá�V�Î�ÝpÉ	Í�ØªÌZÓ�Î�Ü5Ý�Ñ�Þ�Û¡ÑEÜ�ÊIÚ

Ñ�Ò¡ó ú�ú Ü�Ð¨Þ�Ø�Ô±Î�Ï�Ð±Ñ�ÌXÜ�Ï�Ê�ÛªÜ�Ñ�Ò 
 ù¥ÞOÜ9ÊbÎ�ÝpÉ3á«à5ÒæÏ�Ê�Í�ÿ�ù²ËTÊ�Ì�ÊbÍ�Î�Ï�Ð±Ñ�ÌªÜbê 
�ú¬´ Ñ�ÒªÏ�É�Ê�Ì�Ê�Ï�Ó!Ñ�Í�Õ}Ü
Ó!Ê�Í�Ê�Ý�Î�ÛªÎ�Ö�Ô±Ê&Ñ�Ò=Ï�É�Ê�Ï�âEÛªÐ±ÝbÎ�Ô3ÑEÜ�Ý�Ð¨Ô±Ô�Î§Ï�ÑTÍ�âZÓ!Î�Ô¨Õ{Ð±Ì�ËAÛªÎ�Ï�Ï�Ê�Í�Ì ú ³ ê ñ ý ú ³ ê 
Tú ³ ê»ÿEü ú ³ äãÒãÑ�Í
Ï�ÉªÊ�Ô±Ê�ËTÜaÜ�ÊbÙEØ�Ê�Ì¡Ý�Ê&ÒãÑTÍ�Ê ¸ Ô¨Ê�ÒæÏbê¡ÒãÑ�Í�Ê ¸ Í�Ð¨ËTÉEÏbêªÍ�ÊbÎ�Í ¸ Ô±Ê�ÒæÏIê¡Í�ÊbÎ�Í ¸ Í�Ð±Ë�ÉEÏpç�á²È�É�Ê�ÑEÜ�Ý�Ð¨Ô±Ô�Î§Ï�ÑTÍ�âÛªÎ�Ï�Ï�ÊbÍ�Ì¡Ü�Ñ�Ö}ÏpÎ�Ð±Ì�ÊbÚ	Ý�Î�ÌZÖGÊ&Ü�ÊbÊ�Ì	Ð¨Ì	õªËTØ�Í�Ê�ýªá

�]HY¹ º§l�f�NPO»�&e�L�j(S(�¦¢®^d[]£Uc
f%g�j�¼oSae�QRS�S\g¯c%LahbS�NP�
�3ÎTÜ�ÏAÜ�Ï�Î�Ë�ÊhÐ±ÜOÏ�É�Ê�Ý�Ñ�Ø�Û�Ô±Ð±Ì�Ë�Ö¡Ê�Ï�Ó>ÊbÊ�Ì³Ô±Î¢âTÊ�ÍpÜXÑ�Ò!ø�Ñ�Ð±ÌTÏpÜ�á½�ªÍ�ÑTÞ Û�Í�Ê�×{Ð±Ñ�ØªÜOÜ�Ï�Î�Ë�Ê	Ó>Ê
ÉªÎ¢×TÊ+Ï�ÉªÍ�ÊbÊaÚ}ÐD�]Ê�Í�Ê�ÌEÏ!Ô�Î¢â�ÊbÍ�ÜbêEÑ�Ì�ÊaÛ¡ÊbÍ!Ï�âEÛGÊ�Ñ�Ò�ø�ÑTÐ¨ÌEÏIê}Ñ�Ò»ÒãÑTØ�Í�ø�Ñ�Ð±ÌTÏpÜ!Ñ�Ò»Ï�É�Ê;Ü�Î�ÞXÊ¥Ï�â{Û¡Ê
ÑTÜ�Ý�Ð±Ô±Ô±Î�Ï�Ð±Ì�Ë&Ï�Ñ�Ë�Ê�Ï�É�ÊbÍ�Ó5Ð�Ï�É	Î ¾b<FC |�+76¬~ZÛ�É¡Î�Ü�Ê¥Í�Ê�Ô�Î§Ï�Ð¨ÑTÌ»á�ö²Ñ§Ó�Ó!Ê¥ÌªÊ�ÊbÚ�Ï�Ñ�Ý�ÑTÌ�Ì�ÊIÝ�Ï�Ï�É�Ê
Ï�ÉªÍ�ÊbÊ&Ô±Î¢âTÊ�ÍpÜ5ÖGÊ�Ï�Ó!Ê�Ê�Ì�Ï�É�ÊbÞ Ð¨Ì�ÑTÍ�Ú�Ê�Í5Ï�Ñ�ÉªÎ¢×TÊ;Ï�É�ÊXÝ�ÑTÞXÛªÔ¨Ê�Ï�Ê�Î�Í�ÝpÉªÐ�Ï�ÊbÝ�Ï�Ø�Í�Ê;õªÌ�Ð�Ü�ÉªÊbÚká
ë ÊZÓ5Ð±Ô¨Ô5É¡Î¢×�ÊAÏ�É�Ê�Ì·Ï�Ñ Ê�×TÑ�Ô±×�Ê�Ï�É�Ê
Ý�ÑTÌ�Ì�ÊIÝ�Ï�Ð±Ñ�Ì¡Ü�ÖGÊ�Ï�Ó!Ê�ÊbÌ·Ô�Î¢â�ÊbÍ�Ü&Ï�Ñ�õªÌªÎ�Ô±Ô±â�Ñ�Ö}ÏpÎ�Ð±Ì
Ï�ÉªÊ�Ó5É�ÑTÔ¨Ê�Í�ÑTÖ¡Ñ�Ï²Ó�Î�Ô±ÕEÐ±Ì�ËZÓ5Ð�Ï�É�Ï�ÉªÊ&ÒãØ�Ô±ÔWÎ�ÍpÝpÉ�Ð¨Ï�ÊbÝ�Ï�Ø�Í�Ê�Ý�Ñ�Þ�Û�Ô±Ê�Ï�ÊIÚká�È�É�ÊXÝ�Ñ�Ì�ÌªÊbÝ�Ï�Ð¨ÑTÌ
ÖGÊ�Ï�Ó!Ê�Ê�Ì�Ô�Î¢â�ÊbÍ�Ü=Ü�É�Ñ�ØªÔ±ÚXÖ�Í�Ð¨ÌªË&Ý�Ñ{Ñ�ÍpÚ}Ð±ÌªÎ§Ï�Ð¨ÑTÌXÎ�ÏWÓ!Î�Ô¨Õ{Ð±Ì�Ë�Ö¡Ê�Ï�Ó>ÊbÊ�Ì�Ï�ÉªÊ²Ú}ÐD�GÊbÍ�ÊbÌTÏ=Ï�â{ÛGÊbÜ
Ñ�Ò¡ø�Ñ�Ð±ÌEÏ�Ü�Ï�ÉªÎ§Ï+ÉªÎ¢×TÊ¥ÖGÊ�ÊbÌhÊ�×�ÑTÔ¨×TÊbÚZÜ�ÊbÛªÎ�ÍpÎ§Ï�Ê�Ô±â�á
��ÑTÍ5Ï�É�Ð�Ü²Ü�Ï�Î�Ë�ÊaÏ�ÉªÊ;õ�Ï�ÌªÊbÜ�Ü�ÒãØ�ÌªÝ�Ï�Ð±Ñ�Ì
Ð�Ü5Ñ�Ì�Ô±âAÏ�É�Ê�Ú}Ð�Ü�Ï�Î�Ì¡Ý�Ê;Ó�Î�Ô±Õ�ÊbÚZÖ{âAÏ�É�Ê&Í�Ñ�ÖGÑ�Ïbê

Ó5É�ÊbÌ�Ï�É�Ê;Í�ÑTÖ¡Ñ�Ï+Ú}Ñ{ÊbÜ�Ì�Ñ�Ï5Ò¹Î�Ô±ÔQád¿GÊbÍ�ÑXÑ�Ï�É�Ê�Í�Ó5É�Ð�Ü�ÊTá

fitness = distance if not falls

fitness = 0 if falls down

ª�,�'$B�C«.-'&��Î
Ó�Î�Ô±Õ{Ð¨Ì�Ë÷Ö¡ÊbÉªÎ¢×{Ð¨ÑTØ�Í&Ó�Î�Ü;ÑTÖ}Ï�Î�Ð¨Ì�ÊIÚ�Î§ÒæÏ�Ê�Í � ü	Ë�ÊbÌ�Ê�ÍpÎ§Ï�Ð¨ÑTÌªÜaÒãÑ�ÍXÎ�ÖGÑ�Ø}Ï
ý�ý ´ Ñ�Ò9Ï�É�Ê&ÛGÑ�Û�Ø�Ô�Î§Ï�Ð¨ÑTÌªÜbá�à Ü�ÊbÙEØ�Ê�Ì¡Ý�Ê;Ñ�Ò�Ï�ÉªÊ&Ó!Î�Ô¨Õ{Ð±Ì�Ë�Ñ�Ö}ÏpÎ�Ð±Ì�ÊbÚ	Ð�Ü²Ü�É�Ñ§Ó5Ì	Ð¨ÌhõªËTØ�Í�Ê



ñ�ñ



��Ð±Ë�Ø�Í�Ê;ý��b�aÜ�Ý�Ð¨Ô±Ô�Î§Ï�Ð±Ñ�Ì¡Ü�Ñ�Ö}ÏpÎ�Ð±Ì�ÊbÚ�ÒãÑ�Í+Î�Ô¨Ô]Ï�â{ÛGÊbÜ5Ñ�Òªø�Ñ�Ð±ÌEÏ�Ü�Ð±Ì
Î�Ô±Ô»Ô¨ÊbËTÜ
ñ ÿ



��Ð¨ËTØ�Í�Ê 
 �b�}Ð¨Þ�Ø�Ô±Î�Ï�ÊIÚ	à²Ð¨ÖGÑ�Ó!Î�Ô¨Õ{Ð±Ì�ËOÜ�ÊIÙEØ�Ê�ÌªÝ�Ê

�«Ð±Ë�ØªÍ�Ê ñbú �9þ+ÊbÎ�Ô«à+Ð±Ö¡ÑOÓ�Î�Ô±Õ{Ð¨Ì�Ë�Ü�ÊbÙEØ�Ê�Ì¡Ý�Ê

È�É�Ê Í�ÊIÜ�Ø�Ô¨Ï�Ð±Ì�Ë_ÌªÊ�Ï�Ó!Ñ�Í�Õ·Ó!Ê�Ð±Ë�ÉEÏ�Ü�Ó>ÊbÍ�Ê÷Ï�É�ÊbÌïÏ�Î�Õ�ÊbÌ�Î�ÌªÚïÏ�ÍpÎ�ÌªÜ�Ô±Î�Ï�ÊIÚ³Ï�Ñ·Ì�Ê�Ø�ÍpÎ�Ô
Ì�Ê�Ï�Ó>ÑTÍ�Õ}ÜaÒãÑ�Í&Ï�É�ÊOÍ�ÊbÎ�Ô�à+Ð±Ö¡Ñ÷Í�ÑTÖ¡Ñ�Ïbá�ë ÊAØªÜ�ÊbÚ�Ï�É�Ê1�²þ²ð>é;à²Ð¨ÖGÑ�Û�Í�Ñ�ËTÍ�Î�ÞXÞ�Ð±Ì�Ë	Ê�Ì��
×{Ð¨Í�Ñ�ÌªÞXÊbÌEÏ+Ï�ÑZÐ¨Þ�Û�Ô±Ê�Þ�Ê�ÌEÏaÏ�É�ÊXÌ�ÊbØ�Í�Î�Ô3Ì�Ê�Ï�ÜaÐ±Ì�Í�ÊIÎ�Ô�à+Ð±Ö¡Ñ¡áaÈ�É�ÊXÍ�ÊbÜ�Ø�Ô�ÏaÓ!ÎTÜ²Î�Ì÷à+Ð±Ö¡Ñ
Í�Ñ�ÖGÑ�Ï;Ï�É¡Î§Ï�Ó�Î�Ô±Õ}Ü;Þ�Ñ�Í�ÊOÑ�Í&Ô±ÊbÜ�Ü&Ð±Ì�Ï�É�ÊZÜ�Î�ÞXÊOÞOÎ�Ì�Ì�Ê�ÍXÎ�Ü�Ï�É�Ê�Ü�Ð¨Þ�Ø�Ô�Î§Ï�ÊIÚ�Ö�Ø}ÏXÓ5Ð�Ï�É
Ü�Ñ�Þ�ÊXÏ�Ð±ÞXÊZÚ}Ð��]Ê�Í�Ê�Ì¡Ý�ÊbÜbá�à Ü�ÊbÙEØ�ÊbÌªÝ�Ê�Ñ�Ò!Ï�É�ÊOÓ�Î�Ô±ÕEÐ±Ì�ËhÑ�Ö�Ï�Î�Ð±Ì�ÊIÚ�Ð�Ü&Ü�É�Ñ§Ó5Ì Ð¨Ì�õªËTØ�Í�Ê
ñbú á

À Á Ç�!3Æ!Å !�!3Ç�Ã�À
È�É�Ê�Û�Í�ÊbÜ�Ê�ÌEÏ9ÛªÎ�ÛGÊ�ÍWÜ�É�Ñ§Ó+Ü�É�Ñ§Ó·Î�Ú}Ð�Ü�Ï�Í�Ð¨Ö�Ø�Ï�ÊbÚXÎ�ÍpÝpÉ�Ð¨Ï�ÊIÝ�Ï�ØªÍ�Ê�Ý�Î�Ì�ÖGÊ�ØªÜ�ÊIÚ�ÒãÑ�Í�Ï�É�Ê5ËTÊ�Ì��
Ê�ÍpÎ§Ï�Ð¨ÑTÌOÑ�Ò3ËEÎ�Ð¨Ï�Ü�Ð¨Ì	Î&×�ÊbÍ�âOÝ�Ñ�Þ�Û�Ô±Ê�ßOÍ�ÑTÖ¡Ñ�Ïbá�é�Ï�Î�Ô±Ü�Ñ�Ü�É�Ñ§Ó+Ü�Ï�ÉªÎ�Ï!ÎXÝ�Ñ�Þ�Û�Ô±Ê�Ï�Ê�Ô±â�Ì�Ê�Ø�ÍpÎ�Ô
Ì�Ê�Ï�Ó>ÑTÍ�ÕhÖªÎTÜ�ÊIÚ�Ý�Ñ�ÌEÏ�Í�Ñ�Ô±Ô¨ÊbÍ¥Ð�Ü�ÛGÑTÜ�Ü�Ð±Ö�Ô±Ê�ÒãÑTÍ¥Ï�É�ÊOË�ÊbÌ�Ê�ÍpÎ§Ï�Ð¨ÑTÌ�Ñ�Ò�Î	Ó!Î�Ô¨Õ{Ð±Ì�Ë�ÖGÊ�ÉªÎ¢×{Ð±Ñ�Ø�Í
Ð±Ì÷Î�ÙEØªÎTÚ}Í�ØªÛ¡ÊIÚ
Ñ�Ò ñ ÿAÚ}ÊbË�Í�Ê�ÊbÜ+Ñ�ÒWÒãÍ�Ê�ÊIÚ}Ñ�Þhá¥ð!Ñ�Ï�É�Ñ�Ò=Ï�É�ÊbÞ Î�Í�Ê&Ì�Ê�Ó Í�ÊIÜ�Ø�Ô¨Ï�Ü²Ð¨Ì÷Ï�É�Ê
Î�Í�ÊbÎ�Ñ�Ò9Î�Ø}Ï�Ñ�Ì�ÑTÞ�Ñ�ØªÜ�Í�Ñ�ÖGÑ�ÏpÜ!Î�ÌªÚ	Ð¨ÌEÏ�Ê�Ô±Ô¨Ð±Ë�ÊbÌTÏ+Ý�Ñ�ÌEÏ�Í�Ñ�ÔkÜ�â{Ü�Ï�ÊbÞOÜ�á
ë�Ê;É¡Î¢×�Ê�Ð¨Þ�Û�Ô±Ê�Þ�ÊbÌTÏ�ÊbÚ	ÊbÎTÝpÉhì>í>î Ö{âAØªÜ�Ð±Ì�ËXÏ�Ó>Ñ�Ì�ÊbØ�Í�Î�ÔkÌ�Ê�ÏpÜ�ê}ÑTÌ�Ê;Ð±Ì	ÝpÉªÎ�Í�ËTÊ¥Ñ�Ò

Ï�ÉªÊXÜ�Ê�ÌªÜ�Ñ�Í�Î�Ì¡Ú�Ñ�ÌªÊ�Ð±Ì�ÝpÉªÎ�Í�ËTÊ�Ñ�ÒWÏ�É�Ê�Î�Ý�Ï�ØªÎ�Ï�ÑTÍbá;é�Ì ÎAÒãÑTÍ�ÞOÎ�Ô�Ó�Î¢â�êGÏ�É�Ê�Ð±Þ�Û�Ô¨ÊbÞ�Ê�Ì��
Ï�Î�Ï�Ð±Ñ�Ì	Ñ�Ò=ÎAì>í>î½Ú}Ñ{ÊbÜ�Ì�Ñ�Ï+Í�ÊIÙTØªÐ¨Í�ÊaÏ�É�Ê;ØªÜ�Ê�Ñ�Ò=Ü�ÊbÌªÜ�Ñ�ÍpÜ�Ï�ÉªÎ§Ï+ÞOÎ¢âAÛªÍ�Ñ§×{Ð�Ú}ÊaÒãÊ�ÊbÚ�ÖªÎ�ÝpÕ
Ñ�Ò>É�Ñ§Ó Ð¨Ï�Ð�Ü�ÛGÊ�Í�ÒãÑ�Í�ÞXÐ±Ì�Ë¡êkÖ�Ø}Ï;Ð�ÏpÜ�ØªÜ�ÊXÝ�Ñ�Ø�Ô�Ú�ÖGÊ�Ì�Ê�õ�Ï;Ï�ÉªÊ�Ü�â}Ü�Ï�Ê�Þ Ö{â�Ð±ÌEÏ�Í�Ñ{Ú�ØªÝ�Ð±Ì�ËZÎ
Í�Ê�ÂªÊ�ß�Ü�â}Ü�Ï�Ê�Þ Ï�ÉªÎ�Ï�ÞOÎ¢â�Ö¡ÊZÉ�Ê�Ô±Û}ÒãØ�Ô�Ð±Ì_ÒãÍ�Ñ�ÌEÏ�Ñ�Ò²Ø�Ì�Û�Í�ÊbÚ�Ð±Ý�Ï�ÊbÚ¤Ý�Ð±Í�Ý�Ø�ÞOÜ�ÏpÎ�ÌªÝ�ÊbÜAò ñ�ñ ôCá
�¥Ø�Í�Î�ÍpÝpÉ�Ð¨Ï�ÊbÝ�Ï�Ø�Í�Ê�Ú}Ñ{ÊIÜ�Ð±Þ�Û�Ô¨ÊbÞ�Ê�ÌEÏ�Ï�É�ÊhÜ�ÊbÌªÜ�ÑTÍ	� Ü;ÒãÊbÊbÚ}Ö¡Î�ÝpÕ�Í�Ê�ÂªÊ�ß_Ü�â}Ü�Ï�Ê�Þ â�Ê�ÏXÎ�Ì¡Ú
Ó5Ð±Ô¨Ô�Ö¡ÊXÛªÎ�Í�Ï²Ñ�ÒWÒãØ}Ï�Ø�Í�Ê�Ó>ÑTÍ�Õ]á²È�ÉªÐ±ÜaÍ�Ê�ÂªÊ�ßhÜ�â}Ü�Ï�Ê�Þ Ý�ÑTØ�Ô±Ú�Ö¡ÊbÌ�Ê�õ�ÏaÏ�ÉªÊ�Ó�Î�Ô±Õ{Ð¨Ì�ËZÜ�Ï�â{Ô±Ê
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