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½Cb�D�8	V�?�R�D�N�E"?�N�D	E"=2>hb�8	S�8	<2E"D	8	K�>hV�D	D	H4E"D	:	?�IJH�F2Â,D	K�D	8	E"<2F2D	E�F2H�<2F2=2D	E"8	=2;�E"D

[8]
8	H�K4F2=Gb�8	SvN�E"?�R�D	H4F2=2S0D	<2@

F2Hl8	<2<vD	Æ�N�D	E"F2MOD	H�=2S�8	:	:	?�MON�8	H�>�F2H�I`=2b�F2Shº�?�E"WB\ ¾ H�?�E"MO8	<2F2Â,D	K}D	Æ�N�E"D	S0S0F2?�H}b�8	S�V�D	D	H};�S0D	K}b�D	E"D�F2H
K�D	=2D	E"MOF2H�F2H�I�=2b�D$K�D	IJE"D	D$?�@BN�?�N�;�<28	=2F2?�H�K�F2R�D	E"S0F2=2>9Ã

( ) / ( )max max minf f f f− − (1)
º�b�D	E"D

fmin
E"D	N�E"D	S0D	H�=2S�=2b�D�º�?�E"S0=À@"F2=2H�D	S0S�R�8	<2;�D_\.¸¹@B=2b�D$R�8	<2;�D$F2Sv<2?�º�=2b�D$N�?�N�;�<28	=2F2?�H4F2Svb�?�MO?�IJD	H�?�;�S�Ï

F2@�F2=$IJD	=2S�b�F2IJb�D	E�=2b�D}N�?�N�;�<28	=2F2?�H�F2S�M�?�E"D}K�F2R�D	E"S0D	KB\�¼�?�º�D	R�D	E"P�F2H�?�N�=2F2MOF2Â,F2H�I�N�E"?�V�<2D	MOS�º�F2=2b�8
<28	E"IJD�S0?�<2;�=2F2?�H�S0N�8	:	D�Ê"<2?�H�IOV�F2H�8	E">�S0=2E"F*H�IJS0ËÁ=2b�F2S�R�8	<2;�Dh=2D	H�K�S�=2?�V�DhR�D	E">�<2?�ºÜF2H�=2b�DhV�D	IJF2H�H�F2H�IO8	H�K
=2?�E"8	F2S0D�S0<2?�º�<2>�?�R�D	E�=2b�D�N�E"?�:	D	S0S�\�½Cb�F2S�F2S$K�;�D�=2?�=2b�Dh@";�H�:	=2F2?�H�S�=2b�8	=�b�8	R�Dh8	N�N�E"?�Æ�F2MO8	=2D	<2>�8	R�D	E"8	IJD
R�8	<2;�D	S�F2H�MO?�S0=9?�@U=2b�D�K�D	@"F2H�D	K�S0D	8	E":	b�S0N�8	:	D	P_º�b�D	E"D	8	S�=2b�D�b�F2IJb�D	EU@";�H�:	=2F2?�H�R�8	<2;�D	S�8	E"D�<2?�:	8	=2D	K�F2H�8
:	?�H�S0F2K�D	E"8	V�<2>`S0MO8	<2<2D	E�8	E"D	8_\À½C?ÇD	@"@"D	:	=2F*R�D	<2>`D	Æ�N�<2?�F2=�ÊaY.Ë"PÁ8�:	?�E"E"D	:	=2F2?�Hl=2D	:	b�H�F2·�;�D�F2S4N�D	E"@"?�E"MOD	KlF2H
D	8	:	b�IJD	H�D	E"8	=2F2?�HB\U¸¹H�=2b�DÇV�D	IJF2H�H�F2H�I�?J@�=2b�DlN�E"?�:	D	S0Sk=2b�DlD	Æ�N�E"D	S0S0F2?�H�F2SkD	R�8	<2;�8	=2D	K�8	H�K�F2=2SkR�8	<2;�D
S0=2?�E"D	K�F2H�8�S0=28	=2F2:�R�8	E"F28	V�<2D_\o¸¹=ÀF2S�:	8	<2:	;�<28o=2D	K�F2H�D	8	:	b�IJD	H�D	E"8	=2F2?�H�8	H�K�:	?�MON�8	E"D	K�=2?4=2b�8	=GS0=2?�E"D	K4F2H4=2b�D
R�8	E"F28	V�<2D_\o¸¹@�=2b�D�H�D	º�R�8	<2;�D�F2S

greater
=2b�8oH�=2b�D�?�<2K�?�H�D	P�=2b�D�R�8	<2;�D$?�@B=2b�D$R�8	E"F28	V�<2D$F2Sv=2b�D	H

replacedº�F2=2bl=2b�D�H�D	º¿?�H�D_\GÞ�D	=v;�S4H�8	MOD�=2b�D�RJ8	<2;�D�?�@�ÊaY.Ë�F2H}:	;�E"E"D	H�=�IJD	H�D	E"8	=2F2?�H}º�F2=2b
curr_val

8	H�K}=2b�D
S0=28	=2F2:$R�8	E"F28	V�<2D$º�F2=2b

prev_val.

ß�¢�à�Ùq×$Ô�¨qÔ�Õq¥"«2Ö�×$¥"×	ª	Ùq¤q«2áq©q×	â
½Cb�DµS0D	<2D	:	=2F2?�H�N�E"?�:	D	S0SOF2SO8	K�8	N�=2D	K�V�>}D	R�8	<2;�8	=2F2H�I�=2b�D�IJD	H�D	E"8	=2F2?�H�IJ8	N�F2H�D	R�D	E">}:	>�:	<2D_\979F2E"S0=2P�=2b�D
R�8	<2;�D$?�@B=2b�D$@"?�<2<2?�º�F2H�I�D	Æ�N�E"D	S0S0F2?�H4F2Sv:o8	<2:	;�<28	=2D	K48	H�K4H�8	MOD	K48	S

w:

w
curr val

prev val
=

ã
äå

æ
çéè_

_

2

(2)

êCë�ì4í2î�ïJð2ñ4ò�ì	ë�ð2ó�ô
w
ð2õ�ö	õ$÷"î�í2í2î�ø�õ�ù�ð2÷�ú2ëJì�û�î�û�ü�í2ö	ú2ð2î�ó�ò�ì	ñ	î�ýOì	õ$ýOî�þ"ì�ë�î�ýOî�ïJì	ó�ü�õ0ÿ9ø�ë�ö	úBø�ì�ø�ö	ó�ú

ú2îlö���î�ð2ô�ÿ
curr_val

ð2õ4õ0ýOö	í2í2ì	þ$ú2ë�ö	ó
prev_val

ö	ó�ô
w
ñ	î�ó�õ0ì���ü�ì	ó�ú2í���ô�ì	ñ	þ"ì	ö	õ0ì	õ��_êCë�ì�� nd û�î�ø�ì	þ�ð2õö	ô�ô�ì	ôl÷"î�þ$ð2ó�ñ	þ"ì	ö	õ0ì	ôlõ0ì	ó�õ0ð2ú2ð���ð2ú��	��
�ì	÷"î�þtì�ñ	ö	í2ñ	ü�í2ö	ú2ð2ó�ï
�����"ÿCú2ë�ì�ö	í2ïJî�þ"ð2ú2ë�ýsñ	î�ýOû�ö	þ"ì	õ�ú2ë�ì���ö	þ"ð2ö	ò�í2ì	õ

ö	ó�ô�þ"ì	û�í2ö	ñ	ì	õ
prev_val

ø�ð2ú2ë�ú2ë�ìló�ì	ø���ö	í2ü�ìlð2÷��������������������� ������������!�#"¹÷4ú2ë�ö	ú�ð2õkú2ë�ì}ñ	ö	õ0ì	ÿ�ú2ë�ì



û�î�û�ü�í2ö	ú2ð2î�ó`ë�ö	õhò�ì	ñ	î�ýOìOýOî�þ"ìOô�ð���ì	þ"õ0ìoô�ÿ�ø�ë�ð2ñ	ëµð2õ�ô�ì	õ0ð2þ"ö	ò�í2ì	ÿBö	ó�ô
w
ì���ü�ö	í2õ�î�ó�ì$��êCë�ì�ó�ü�ýOò�ì	þ�î�÷

õ0î�í2ü�ú2ð2î�ó�õvú2î4þ"ì	û�í2ö	ñ	ì$ð2õvú2ë�ì	ó4ñ	ö	í2ñ	ü�í2ö	ú2ì	ô�ø�ð2ú2ëBù
N r w⋅ + ⋅( . . )035 06 (3)

ø�ë�ì	þ"ì
N
ð2õ�û�î�û�ü�í2ö	ú2ð2î�ó�õ0ð�%,ìhö	ó�ô

r
ð2õ�ö�þtö	ó�ô�î�ýOí��4ïJì	ó�ì	þ"ö	ú2ì	ôOó�ü�ýOò�ì	þCò�ì	ú2ø�ì	ì	ó�&Oö	ó�ô('��,êCë�ì)��ö	í2ü�ì

î�÷
w
î�ó�í��4ô�þ"ð���ì	õ*��+��Cú2îOò�ì�ïJþ"ì	ö	ú2ì	þCð2÷CûJî�û�ü�í2ö	ú2ð2î�óOñ	î�ó���ì	þ"ïJì	õ��	êCë�ì�ì	í2ð2ýOð2ó�ö	ú2ð2î�ó�î�÷Uñ	ë�þ"î�ýOî�õ0î�ýOì	õ�ð2õ

ô�î�ó�ì$ò���þ"î�ü�í2ì	ú2ú2ì
-
ø�ë�ì	ì	íGò�ö	ô4ð2ó�ô�ð���ð2ô�ü�ö	í_õ0ì	í2ì	ñ	ú2ð2î�ó��

êCë�ì�õ0ì	ñ	î�ó�ô�ú2ì	ñ	ë�ó�ð���ü�ì�ö	÷"÷"ì	ñ	ú2õ�ú2ë�ì�ø�ö���ú2ë�ì�ñ	ë�þ"î�ýOî�õ0î�ýOì	õ�ö	þ"ì�û�ð2ñ�,�ì	ô�ü�û�÷"î�þ�ñ	þ"î�õ0õ0î���ì	þ-�/.9î�þ�ì���ì	þ��
õ0î�í2ü�ú2ð2î�ó4ö$ñ	ë�ö	þ"ö	ñ	ú2ì	þ"ð2õ0ú2ð2ñ0��ö	í2ü�ì

v
ð2õvñ	ö	í2ñ	üJí2ö	ú2ì	ô4ö	õv÷"î�í2í2î�ø�õ�ù

v f f w f f w= − ⋅ − − − ⋅ −( ) ( ) ( ) ( )min max min2 1 1 (4)
ø�ë�ì	þ"ì

f
õ0ú2ö	ó�ô�õh÷"î�þ�÷"ð2ú2ó�ì	õ0õ1��ö	í2ü�ìOî�÷�ö�ñ	ë�þ"î�ýOî�õ0î�ýOì$�32�ïJö	ð2ó`öOþ"î�ü�í2ì	ú2ú2ì

-
ø�ë�ì	ì	íÁýOì	ú2ë�î�ôµð2õ�ü�õ0ì	ôµú2î

õ0ì	í2ì	ñ	ú�ú2ë�ì�ñ	ë�þ"î�ýOî�õ0î�ýOì	õ�÷"î�þ�ñ	þ"î�õ0õ0î���ìoþ"ÿ�ò�ü�ú�ú2ë�ð2õ�ú2ð2ýOì�þ"ì	ïJö	þ"ô�ð2ó�ïÇú2ë�ì	ð2þ�ñ	ë�ö	þ"ö	ñ	ú2ì	þ"ð2õ0ú2ð2ñ4��ö	í2ü�ì	õ��	2
ñ	ë�þ"î�ýOî�õ0î�ýOì�ñ	ö	ókû�ö	þ"ú2ð2ñ	ð2û�ö	ú2ì4ð2ókñ	þ"î�õ0õÉî���ì	þvýOî�þ"ì4ú2ë�ì	ókî�ó�ñ	ì	ÿqô�ì	û�ì	ó�ô�ð2ó�ï�î�ókð2ú2õ�÷"ð2ú2ó�ì	õ0õ5��ö	í2ü�ì$�6"¹÷vö
pop

ü�í2ö	ú2ð2î�ó�ð2õ�õ0ñ	ö	ú2ú2ì	þ"ì	ô�ð2ó�û�þ"î�ò�í2ì	ý õ0ûJö	ñ	ì�ú2ë�ì4��ö	í2ü�ì�î�÷
w
ø�ð2í2í�ò�ì�ë�ð2ïJë�ì	þ"ÿ�õ0î�ö	ñ	ñ	î�þ"ô�ð2ó�ïÇú2î7��8��

ò�ì	ú2ú2ì	þvõ0î�í2ü�ú2ð2î�ó�õ�ïJì	ú�ë�ð2ïJë�ì	þvñ	ë�ö	ó�ñ	ì4ú2î�ýOö	ú2ì�ö	ó�ô�û�þ"î�ô�ü�ñ	ì�î�÷"÷"õ0û�þ"ð2ó�ï9��"¹÷
w
ð2õ$í2î�ø�ì	þ"ÿ9ú2ë�ì�õ0ì	í2ì	ñ	ú2ð2î�ó

ò�ì	ñ	î�ýOì	õvýOî�þ"ì$ü�ó�ð2÷"î�þ"ýOÿ�ö	ó�ô4÷"î�þ�:<;=&�� >�ú2ë�ì$ö	í2ïJî�þ"ð2ú2ë�ý�ì���ì	ó4÷"ö���î�þ"õvø�î�þ"õ0ì$õ0î�í2ü�ú2ð2î�ó�õ��.9ð2ó�ö	í2í���ÿGú2ë�ì�ú2ë�ð2þ"ôOú2ì	ñ	ë�ó�ð���ü�ì)��ö	þ"ð2ì	õ�ú2ë�ì�ó�ü�ýOò�ì	þCî�÷UýOü�ú2ö	ú2ð2î�ó�õ�ð2ó�ì	ö	ñ	ë�ïJì	ó�ì	þ"ö	ú2ð2î�ó��	êCë�ì�ó�ü�ýOò�ì	þUî�÷
ýOü�ú2ö	ú2ð2î�ó�õvð2õvñ	ö	í2ñ	ü�í2ö	ú2ì	ô4ö	õ�ù

n N
prev val curr val

prev val
= ⋅

−
2

_ _

_
(5)

ø�ë�ì	þ"ì
N
ð2õ�û�î�û�ü�í2ö	ú2ð2î�óµõ0ð�%,ì$��êCë�ì�ó�ü�ý�ò�ì	þ�î�÷�ýOü�ú2ö	ú2ð2î�ó�õ�ð2ó�ñ	þ"ì	ö	õ0ì	õ�í2ð2ó�ì	ö	þ"í���ø�ð2ú2ëµú2ë�ì�ô�ì	ñ	þ"ì	ö	õ0ì�î�÷

(1)
ð2ó�ñ	ü�þ"þ"ì	ó�ú�ïJì	ó�ì	þ"ö	ú2ð2î�ó���êCë�ì�ýOð2ó�ð*ýOü�ý ó�ü�ýOò�ì	þkî�÷kýOü�ú2ö	ú2ð2î�ó�õlð2õ(%,ì	þ"î�ö	ó�ô�ú2ë�ì�ýOö�?�ð2ýOü�ý

ó�ü�ýOò�ì	þBì���ü�ö	í2õvú2ø�ð2ñ	ì$ú2ë�ì$õ0ð�%,ì$î�÷Bú2ë�ì$ûJî�û�ü�í2ö	ú2ð2î�ó��
êCë�ð2õ�ö	ô�ö	û�ú2ð���ì­õ0ú2þ"ö	ú2ì	ï@��ð2ó�ñ	þ"ì	ö	õ0ì	õ�ú2ë�ì�ì�?�û�í2î�ð2ú2ö	ú2ð2î�ó�î�÷µïJî�î�ô�õ0î�í2ü�ú2ð2î�ó�õ�ú2ë�ü�õ�õ0û�ì	ì	ô�ð2ó�ï~ü�û~ú2ë�ì
ñ	î�ó���ì	þ"ïJì	ó�ñ	ì}ö	ó�ô�ö	í2õ0î�û�þ"ì���ì	ó�ú2õ�ú2ë�ì`ûJî�û�ü�í2ö	ú2ð2î�ó�ÿ�ð2ó�ýOî�õ0ú�ñ	ö	õ0ì	õ0ÿ�÷"þ"î�ý ïJì	ú2ú2ð2ó�ï�õ0ú2ü�ñ�,�ö	ú�ö`í2î�ñ	ö	í
î�û�ú2ð2ýOü�ý(��ACö	ñ	ëlî�ó�ì�î�÷$ú2ë�ì	õ0ì�ýOì	ú2ë�î�ôJõ4ñ	ö	ólò�ì�ö	û�û�í2ð2ì	ôlð2ó�ô�ì	û�ì	ó�ô�ì	ó�ú2í���ÿUø�ë�ð2ñ	ë}÷"ü�þ"ú2ë�ì	þ�ð2ó�ñ	þ"ì	ö	õ0ì	õ
ú2ë�ì	ð2þ�ñ	î�ó�÷"ð2ïJü�þ"ö	ò�ð2í2ð2ú��	��êCë�ìOö	ô�ö	û�ú2ð���ìOïJìoó�ì	ú2ð2ñOö	í2ïJî�þ"ð2ú2ë�ýB�"ë�ì	þ"ì	ö	÷"ú2ì	þ�þ"ì	÷"÷"ì	þ"ì	ô`ú2îµö	õ)2)C)2)��ð2ó�ñ	í2ü�ô�ì	õ
ö	í2íGî�÷Bú2ë�ì$ì�?�û�í2ö	ð2ó�ì	ô4ú2ì	ñ	ë�ó�ð���ü�ì	õ0ÿ�ö	õvø�ì	í*íGö	õvú2ë�ì$ó�î�ó

-
ü�ó�ð2÷"î�þ"ý�ýOü�ú2ö	ú2ð2î�ó��

D�¢�E�§�¤
-
©q¤q«�F�§�¦	ØÅØ�©q¥"Ô�¥"«2§�¤

êCë�ð2õ�ýOì	ñ	ë�ö	ó�ð2õ0ýOÿ�ú2ë�ö	ú�ð2õ�ð2ó�ñ	î�þ"û�î�þ"ö	ú*ì	ôÜð2óÜì���ì	þ��GC)2 ð2ó�ñ	í2ü�ô�ì	ôÜð2ó�ú2ì	õ0úOõ0ì	ñ	ú2ð2î�ó�ÿ4ð2õ�û�þ"î�û�î�õ0ì	ô
õ0ì	û�ö	þ"ö	ú2ì	í��k÷"þ"î�ý ú2ë�ìOö	ò�î���ìOî�ó�ì	õ���êCë�ì�ó�î�ó

-
ü�ó�ð2÷"î�þ"ý ýOü�ú2ö	ú2ð2î�óµî�û�ì	þ"ö	ú2î�þ�ú2ö�,�ì	õ�ð2ó�ú2îµñ	î�ó�õ0ð2ô�ì	þ"ö	ú2ð2î�ó

ú2ë�ì�÷"ð2ú2ó�ì	õ0õH��ö	í2ü�ì�î�÷�ö�õ0î�í2ü�ú2ð2î�ó�ö	ó�ô�õÉì	í2ì	ñ	ú2õ�ú2ë�ìkõ0ñ	î�û�ìkð2óÇø�ë�ð2ñ	ëÇú2ë�ìkõ0î�í2ü�ú2ð2î�óÇø�ð2í2í�ò�ìkñ	ë�ö	ó�ïJì	ô��
êCë�ð2õ�ð2õ�ô�î�ó�ì�ð2ó�û�þ"ö	ñ	ú2ð2ñ	ì�ò��hþ"ì	õ0ú2þ"ð2ñ	ú2ð2ó�ï�ú2ë�ì�ó�ü�ýOò�ì	þ�î�÷�ò�ð2ú2õ�ø�ë�ð2ñ	ë�ýOü�ú2ö	ú2ð2î�ó�î�û�ì	þ"ö	ú2î�þ�ñ	ö	ó�ö	÷"÷"ì	ñ	úÀð2ó
ö�õ0ð2ó�ïJí2ì�ñ	ë�þ"î�ýOî�õ0î�ýOì$�I"¹ó~ò�ð2ó�ö	þ��Èþ"ì	ûJþ"ì	õ0ì	ó�ú2ö	ú2ð2î�ó�ÿhî�ó�í��Èö�õ0ì	ú�ó�ü�ýOò�ì	þkî�÷kþ"ð2ïJë�ú2ýOî�õ0úJ�"ð!� ì$��í2ì	õ0õ
õ0ð2ïJó�ð2÷"ð2ñ	ö	ó�ú���ò�ð2ú2õ�ñ	ö	óÅò�ìÜýOü�ú2ö	ú2ì	ô���êUë�ìÜñ	ë�ö	ó�ïJì	ö	ò�í2ìÜò�ð2ú2õ�÷"î�þ"ý öÜþ"ð2ïJë�ú2ýOî�õ0ú}õ0ü�ò�õ0ú2þ"ð2ó�ï î�÷�ö
ñ	ë�þ"î�ýOî�õ0î�ýOì	ÿ�ú2ë�ì$í2ì	ó�ïJú2ë4î�÷Bø�ë�ð2ñ	ë4ð2õvôJì	÷"ð2ó�ì	ô4ø�ð2ú2ëBù

bits chrom length
f f

f f
f f= + ⋅ −

−
−

K
LM

N
OQP >1 1_

max

ÿ
(6)

ø�ë�ì	þ"ì
chrom_length

ð2õ�ú2ë�ì4ú2î�ú2ö	í�ó�ü�ýOòJì	þvî�÷vò�ð2ú2õ�ð2ókö4ñ	ë�þ"î�ýOî�õ0î�ýOì4ö	ó�ô
f
ð2õ$ú2ë�ì�÷"ð2ú2ó�ì	õ0õ0��ö	í2ü�ì�î�÷

ú2ë�ì�õ0ì	í2ì	ñ	ú2ì	ô�ð2ó�ô�ð���ð2ô�ü�ö	í!��êCë�ð2õ`þ"ì	õ0ú2þ"ð2ñoú2ð2î�óÈð2õ`î�ó�í���ýOö	ô�ì�÷"î�þOõ0î�í2ü�ú2ð2î�ó�õ`ø�ë�î�õ0ì�÷"ð2ú2ó�ì	õ0õR��ö	í2ü�ì�ð2õ
ïJþ"ì	ö	ú2ì	þ�ú2ë�ì	óÇú2ë�ìkû�î�û�ü�í2ö	ú2ð2î�óÇö���ì	þ"ö	ïJì$�GêCë�ìkõ0ö	ýOìkú2ì	ñ	ë�ó�ð���ü�ìk÷"î�þ�÷"í2î�ö	ú2ð2ó�ï

-
û�î�ð2ó�úvþ"ì	û�þ"ì	õ0ì	ó�ú2ö	ú2ð2î�ólð2õ

ì	ö	õ0ð2í���ð2ýOû�í2ì	ýOì	ó�ú2ì	ôµò���ô�ì	÷"ð2ó�ð2ó�ï�ú2ë�ì�ïÛþ"ì	ö	ú2ì	õ0úCô�ð2÷"÷"ì	þ"ì	ó�ñ	ì�ò�ì	ú2ø�ì	ì	óµú2ë�ì�î�í2ôµõ0î�í2ü�ú2ð2î�óµö	ó�ôµú2ë�ì�ó�ì	ø
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( )f x xi i3
2 10 2= − ⋅

�
cos( )π (9)
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GA-rw GA-eli AGAÈ°ÉÇÈ°Ê½ËÍÌ½ÎÍÏÍÉ½Ð0Ñ!ÏÍÒ!Ó 200 200 200Ô-Õ!É½Ñ!Ñ!É½Ö-Ó-Õ#Õ!Ì½ÎÍÓ 0.4 - -×½Ó-Ð½Ó-Õ!Ì½ÎÍÏÍÉ½Ð0×½ÌÇÈ - 0.8 -ØIÊ½ÎÍÌ½ÎÍÏÍÉ½Ð0Õ!Ì½ÎÍÓ 0.01 0.01 -Ñ!Ó-ËÍÓ-Ô-ÎÍÏÍÉ½Ð0ØIÓ-ÎÍÙ½É½Ú Û«Ü¢Ý½ÞÍß-àÍàÍßYáIâ½ß-ß-Þ elimination elimination
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GA-rw GA-eli AGA
av_gen av_dev av_gen av_dev av_gen av_dev gen threshõ Ú½ÏÍØ÷ödø 9695 0.00793 10000 0.01239 10000 0.00971 10000 0.001ø½ù½Ú½ÏÍØ1ödø 20000 0.01246 20000 0.28930 20000 0.03172 20000 0.001õ Ú½ÏÍØ÷ödú 10000 0.07668 10000 0.02041 10000 0.00902 10000 0.001ø½ù½Ú½ÏÍØ1ödú 20000 0.45994 20000 0.79667 20000 0.07962 20000 0.001õ Ú½ÏÍØ÷ödû 8084 0.25335 973 0.10679 1248 0.00084 10000 0.001ø½ù½Ú½ÏÍØ1ödû 20000 14.5267 3743 0.00812 20000 1.97158 20000 0.01

10*ord3 3294 0.4 5000 8.4 562 0 5000 0
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