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à!ÒÚá]Ô�ßÚÙ�âÕÙ]Öy×�Ô#ÝXÛ�ãXÝäÙ#Ö�å�ß�æÚçÕÛ�Ù#Ö�ØÚ×�ãXá#ÒÕå�Û�Ù�Ù]Ò�ÜÖ�×®Ô�Û�ØÀá�ß
Ô�Û�ç�å�Öyá�å�ÓXÖ�Ô�Ù�è
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Ô"ê/Û�æyÒÀ×XØSÔ#Ò_Ô�ÝXÛRÙ#ßÀÞ_Û�Ù#Ö�ØÚ×�ß�æ�×XÛ�Ô"ßÀá#Û�å�ÒÚ×X×XÛ�å�Ô#Û�ç=ë"Ö�Ô#ÝìÛ�ßÚå�ÝQÒÀÔ#ÝXÛ�ázÙ#ÓXêÕà!Û�å�ÔzÔ#Ò;ß
Ù#Û�Ô"ÒÀÜVá�ÒÀÓÕÔ�Ö�×�Ø;å�ÒÀ×�Ù�Ô#á�ß�Öy×®Ô�ÙzçÕÓXá�Öy×XØ_Ô#ÝXÛRá�ÒÀÓÕÔ�Ö�×�Ø_ã�á#ÒÕå�Û�çÕÓXá�ÛÀè
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Ù#ë"Ö�Ô�å�Ýê�Ò%î=ë"Ö�Ô#ÝDß;ã/ÒÚÙ�Ù�ÖyêXæyÛ�á#ÒÚÓÕÔ#Öy×XØLÙ�ÒÚæ�ÓXÔ#ÖyÒÀ×6ÖyÙ"Ù#ÝXÒ
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� Û�×XÛ�Ô�Öyådß�æyØÀÒÀá�Ö�Ô#ÝXÞLÙpö � í Ù�÷9ß�á�Û.ßzá#Û�æyß�Ô#ÖyøÀÛ�æ�äeá#Û�å�Û�×®Ô9å�æyßÚÙ#Ù]ÒÀÜÕÝXÛ�ÓXá�Ö�Ù!Ô�ÖyåpÙ#Û�ßÀá�å�Ý�Þ;Û�Ô�ÝXÒÕçXÙ
ê�ßÀÙ#Û�ç=ÒÚ×=Ô�ÝXÛ�êXÖ�ÒÚæ�ÒÚØÀÖ�å�ßÀæ�Û�øÀÒÀæyÓÕÔ�Ö�ÒÚ×QÞ;ÒÕçÕÛ�æ�è��²Ó�á#Öy×XØSÔ#ÝXÛ�æ�ßÀÙ�ÔKÜ¨Û�ëÿäÚÛ�ß�á�Ù�ù � í ÙzÝ�ß%øÀÛeê�Û�Û�×
ßÀãXãXæyÖ�Û�ç;Þ;ÒÀá�Û3ß�×�ç;Þ;ÒÀá�Û²Ù#Ó�å�å�Û�Ù�Ù!Ü¨Ó�æ�æyä*Ô�ÒRï�×�ç;ØÚÒÒç;Ý�Û�ÓXá�ÖyÙ�Ô#Ö�å3Ù#ÒÀæyÓÕÔ#ÖyÒÀ×�Ù@Ô#Ò �eé �wå�ÒÚÞ_ã�æ�Û�Ô#Û
ÒÚãÕÔ#ÖyÞ;Ö�ð�ß
Ô�Ö�ÒÚ×JãXá�ÒÀê�æ�Û�Þ;Ù�è �
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Ô�Û�ØÀÖyÛ�ÙzçÕÛ��
á�ÖyøÀÛ�çQÜ¨á�ÒÀÞ[Ô�ÝXÛ*å�ÒÀ×�å�Û�ãÕÔ3ÒÀÜ � í Ù²ß�á�ÛRß�ãXã�æ�ÖyÛ�çJÔ#ÒJÙ�ë"Ö�Ô�å�Ýê/Ò%îQá#ÒÚÓÕÔ#Öy×XØ�è ����� ózÝXÛ*ßÀãXãXá�ÒÚßÚå�Ý
ÒÀÜ � Û�á�ßÚå�ÖXÛ�Ôdß�æ�èÚå�ÒÀÞSêXÖ�×�Û�Ù@Ô�ÝXÛ²Ù�Ô#Û�Û�ã�Û�Ù!ÔKçÕÛ�Ù�å�Û�×ÚÔdÞ_Û�Ô#ÝXÒÕç;ë"Ö�Ô#Ý;Ü¨Û�ß
Ô#Ó�á#Û�ÙpÒ�Ü � í Ù�è �ÁózÝXÛ�Öyá
å�á#Ò®Ù#Ù#Ò
øÀÛ�á3ÒÀã/Û�á�ß
Ô�ÒÀá+ÖyÙ+á�Û�Ù�Ô#á�Öyå�Ô#Û�çDÔ#ÒJÔ#Ý�Û_Û�îXå�Ý�ß�×XØÚÖ�×�ØQÒ�ÜdÛ�×®Ô#Öyá#Û_×XÛ�Ô�ÙRß�×�çDÔ#Ý�Û_ÞSÓÕÔ�ß�Ô#ÖyÒÀ×
ã�á#ÒÕå�Û�çÕÓXá�Û3ã/Û�á#Ü¨ÒÀá�Þ;ÙdÒÀ×�æ�ä_Ô#Ý�Ûeå�á�Û�ß�Ô#ÖyÒÀ×=ÒÀÜ}×XÛ�ëÿÖ�×XÖ�Ô#Ö�ß�æ/Öy×�çÕÖyø®Ö�çÕÓ�ßÀæyÙ�è��}Öy×QÛ�ÔKß�æ�è®ãXá#Û�Ù�Û�×®ÔKß
á�Öyã���Ó�ã���ßÀ×�ç ��á#Û�á#ÒÚÓÕÔ#Û�á@Ô#Ý�ß�ÔKÖ�ÙKê�ßÀÙ#Û�ç=ÒÀ×Qß*ãXá#ÒÚê�ß�ê�Ö�æyÖyÙ�Ô#Ö�å3á�Û�á�ÒÀÓXÔ#Öy×XØ&Ò�Ü}×�Û�Ô�ÙKÒÀÜ}ÒÀ×XÛ+á#ÒÚÓÕÔ#Öy×XØ
Ù�Ô#á�Ó�å�Ô#ÓXá�ÛÀè ���²Ò
ëdÛ�øÀÛ�á�ùÔ�ÝXÛRá#ÒÚÓÕÔ#Öy×XØLÖ�Ù3å�ßÀá#á�ÖyÛ�çJÒÀÓÕÔ3êäJßLçXÛ�Ô#Û�á#Þ;Öy×XÖ�Ù!Ô�Öyå��9Û�Û&ßÀæ�ØÚÒÀá�Ö�Ô�ÝXÞìè �
ñ�ÓXá#Ô#ÝXÛ�á#Þ;ÒÀá�ÛÀùÞLß�Öy×Jå�ÒÀÞ;ã/ÒÀ×XÛ�×ÚÔ�ÙzÒ�Ü � í Ù�ù�Ù�Ó�å�Ý6ßÀÙdÔ#Ý�Û�å�á#Ò®Ù#Ù#Ò
øÀÛ�á�ÒÀÜVçÕÖ��/Û�á#Û�×®ÔzÖy×�çÕÖyøÖyçXÓ��
ßÀæyÙ�ùXß�á�Û+×XÒ�Ô²ßÀãXãXæyÖ�Û�ç]è
�w×SÔ#ÝXÖ�Ù@ã�ßÀã�Û�á�ù
ëKÛzãXá#Û�Ù�Û�×®Ô@ße×XÛ�ë � í Ü¨ÒÀápÙ�ë"Ö�Ô�å�Ýê/Ò%îRá#ÒÚÓÕÔ#Öy×XØ�ù�å�ß�æyæ�Û�ç � í � þ"!+ÑRù%Ô#Ý�ß
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Ö�Ù+Ü¨ÓX×�ç�ß�Þ;Û�×®Ô�ßÀæ�æyä çXÖ+��Û�á�Û�×®Ô�Ü¨á#ÒÚÞ Ô�ÝXÛ=ß�ê/Ò
øÀÛ���Þ;Û�×®Ô�Ö�ÒÚ×XÛ�ç?ßÀãXãXá�ÒÚßÚå�ÝXÛ�Ù�è_ñVÖyá�Ù�Ô�ù¾ÒÀÓXáRßÀæ�ØÚÒ �
á�Ö�Ô#ÝXÞ ßÚÙ#Ù#ÓXÞ;Û�Ù²Ô#Ý�ß�Ô�Ô#ÝXÛ;Ù�ë"Ö�Ô�å�Ýê/Ò%îDÖyÙ+Û�îÔ�Û�×�çXßÀêXæyÛSÖy×Yê/Ò�Ô�ÝûçÕÖyá�Û�å�Ô�Ö�ÒÚ×�Ù�è � ÓXê�Ù#Û�ý®ÓXÛ�×ÚÔ�æ�äÚù
Ô�ÝXÛ�Ù#Û²Û�îÔ#Û�×�Ù�ÖyÒÀ×�Ùdß�á�Û3á�Û�çÕÓ�å�Û�çLë"Ö�Ô#Ý=Ô#ÝXÛ+ØÀÒ®ß�æÕÔ�Ò*á�Û�ßÀå�Ý;Ô�ÝXÛ²ã�á#Û�Ü¨Û�á�á#Û�çLÙ�Öyð�ÛeÒ�Ü]Ô#Ý�ÛeÙ#ë"Ö�Ô�å�Ý��
ê/Ò%î]è � Û�å�ÒÚ×�ç]ù�ÒÚÓXápß�æyØÀÒÀá�Ö�Ô#ÝXÞ Ö�Ù@ê�ßÀÙ#Û�ç*ÒÀ×Sß+ãXá�ÒÀê�æ�Û�Þ �wÙ#ã�Û�å�Ö�ï�å�æ�ß
Ô#Ô#Ö�å�Û���æyÖ�âÚÛdá�Û�ã�á#Û�Ù�Û�×ÚÔ�ß
Ô�Ö�ÒÚ×
ÒÀÜ�Ô#ÝXÛ+Ù�ë"Ö�Ô�å�Ýê/Ò%î_Öy×�Ù�Ô#Û�ßÚçLÒ�Ü�Ô�ÝXÛ+å�ÒÀÞ;Þ;ÒÀ×Xæyä_Ó�Ù�Û�ç;êXÖy×�ß�á�ä_Ù�Ô#á�Öy×XØ&á�Û�ãXá�Û�Ù#Û�×®Ô�ß�Ô#ÖyÒÀ×LÙ�å�ÝXÛ�Þ;Û
Öy×;Ô#á�ßÀçXÖ�Ô�Ö�ÒÚ×�ß�æ � í Ù�èpózÝXÖyá�ç]ù®ßÀæ�æ�á#ÒÚÓÕÔ#Öy×XØ&Ù�Ô#á�Ó�å�Ô�ÓXá�Û�Ù.ßÀá#Û3å�á#Û�ß
Ô#Û�ç;ë"Ö�Ô�Ý=ß&Ù#ã�Û�å�Ö�ß�æ�á�ß�×�çÕÒÀÞìù
á�ß
Ô�ÝXÛ�á*Ô#Ý�ßÀ×¶çÕÛ�Ô#Û�á�Þ;Ö�×�ÖyÙ�Ô#Ö�å�ù.á�ÒÀÓXÔ#Öy×XØYÙ�Ô#á�ß
Ô#Û�ØÀäÚè í ×�çüÜ¨ÒÀÓXá#Ô#Ý9ùpÖ�×Äå�ÒÀ×®Ô�á�ßÚÙ!Ô&Ô�Ò?Ô�ÝXÛJßÀæ�ØÚÒ �
á�Ö�Ô#ÝXÞ ÒÀÜ � Û�á�ßÀå�Ö�Û�Ô"ßÀæ�èyùë"ÝXÛ�á�ÛeÔ#ÝXÛ�å�á�ÒÚÙ�Ù�Ò
øÚÛ�á.ÒÚã�Û�á�ß�Ô#ÒÚá�Û�îXå�Ý�ßÀ×XØÀÛ�Ù�ÒÚ×Xæyä_Û�×®Ô#Öyá#Û+×XÛ�Ô�Ù�ùÕÒÚÓXá
ØÚÛ�×XÛ�Ô#Ö�å*ÒÚã�Û�á�ß�Ô#ÒÚá�ÙeëdÒÚá#âìÒÚ×?Ô#Ý�Û_æyÒ
ëKÛ�Ù�Ô+æyÛ�øÚÛ�æ@Ò�ÜdßJá�ÒÀÓÕÔ�Ö�×XØìÙ�Ô#á�Ó�å�Ô�ÓXá#ÛÚù]×�ß�Þ;Û�æ�äÚù}Ö�Ô�Ù�ØÀá�Öyç
ã/ÒÀÖy×®Ô�Ù�è

ózÝXÛ&å�ÒÀ×®Ô#á�ÖyêXÓÕÔ#ÖyÒÀ×�ÙzÒ�Ü9Ô�ÝXÖ�Ù"ã�ß�ã/Û�á3ßÀá#Û+Ô�ÝXá#Û�Û�Ü¨ÒÚæyç]õ

ö¨Öl÷ í Ü¨ÒÀá�Þ*ÓXæ�ß
Ô�Ö�ÒÚ×üÒ�Ü�ß � í Ô#Ý�ß�ÔLÖyÙ;å�ßÀã�ß�ê�æ�Û6Ò�Ü²Ý�ß�×�çÕæyÖy×XØYÔ�ÝXÛìá#ÒÚÓÕÔ#Öy×XØ ãXá#ÒÚêXæyÛ�ÞAÒ�Ü
Ù�ë"Ö�Ô�å�Ýê/Ò%îÕÛ�Ù�è
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Ô�Û�çÖy×DñVÖ�ØÚÓXá#Û���è

s i

t j

s i

t j

s i

t j

(c) Extension II
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(e) Intersecting
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(f) Backtracing

Connection on layer 2

Extension line on layer 1

Extension line on layer 2
Via
Layer change of extension lines

Connection on layer 1

(b) Extension I(a) Points to be connected
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�7F � xryrz|{ �@x B#w�x)F���G
ózÝ�Û&Ù�Û�æ�Û�å�Ô#ÖyÒÀ×DÙ�Ô#á�ß
Ô�Û�ØÀäQÖyÙ"á�Û�Ù#ã/ÒÀ×�Ù#Ö�ê�æ�Û+Ü¨ÒÀáeå�ÝXÒÒÚÙ#Ö�×XØ_Ô�ÝXÛRÞLß
Ô#Û�Ù3ß�Þ;ÒÚ×XØ_Ô#ÝXÛ&Öy×�çÕÖyøÖyçXÓ�ß�æ�Ù
ÒÀÜ9Ô�ÝXÛRã�ÒÚãXÓXæ�ß
Ô�Ö�ÒÚ× �G� è

IeÙ�Öy×XØ Ô�ÝXÛDÔ#Û�á#Þ;Öy×XÒÀæyÒÀØÚäüÒ�Ü � ÒÚæyçÕê/Û�á�Ø�ùzÒÚÓXáQÙ#Û�æyÛ�å�Ô�Ö�ÒÚ×ÁÙ!Ô�á�ß�Ô#Û�ØÚä¶Ö�ÙQÙ�Ô#ÒÕå�Ý�ßÚÙ!Ô�ÖyåDÙ�ß�Þ �
ã�æ�Öy×XØ?ë"Ö�Ô#Ý á�Û�ãXæ�ßÀå�Û�Þ;Û�×®Ô�è�� � ózÝ�ß
Ô*Þ;Û�ß�×�ÙSß�×äYÖy×�çÕÖyøÖyçÕÓ�ß�æ 	�� � ��� ÖyÙSÙ�Û�æ�Û�å�Ô�Û�ç ë"Ö�Ô#Ýüß
ã�á#ÒÚê�ß�êXÖyæyÖ�Ô!ä

�Lö�	|��÷
!
*������

�Lö�	/÷

ózÝXÛ²Ô!ëdÒRÞLß�Ô#Û�Ùd×XÛ�Û�çÕÛ�ç_Ü¨ÒÀá�ÒÚ×XÛ²å�á#Ò®Ù#Ù#Ò
øÀÛ�á@ßÀá#Ûeå�ÝXÒÚÙ#Û�×;Öy×�çÕÛ�ã/Û�×�çÕÛ�×®Ô#æyä;Ò�Ü}Û�ßÀå�Ý;Ò�Ô�ÝXÛ�á�è
í ×ìÖ�×�çXÖ�øÖ�çÕÓ�ß�æ9Þ;ß%äLê/Û&Ù#Û�æyÛ�å�Ô�Û�çìß�×ä=×ÓXÞSê�Û�á"Ò�ÜVÔ#ÖyÞ;Û�ÙzÖy×JÔ�ÝXÛ&Ù�ß�Þ;Û�ØÀÛ�×�Û�á�ß
Ô#ÖyÒÀ×9è
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59È��}Èvu B#z ���Iz�D&FEB z��#FHB�w�xcz�B
�eÓXá�Ö�×�Ø6ß6å�á�ÒÚÙ�Ù�Ò
øÚÛ�á�ùXÔ!ëKÒJÖy×�çÕÖyøÖyçXÓ�ß�æ�Ù�ß�á�Û_å�ÒÀÞ*ê�Ö�×XÛ�çDÔ�Ò6å�á#Û�ß
Ô#Û;ß6çÕÛ�Ù�å�Û�×�çXß�×®Ô�è�� ÛLçÕÛ��
øÚÛ�æyÒÀã/Û�ç´ßûå�á#Ò®Ù#Ù#Ò
øÀÛ�á&ÒÀã/Û�á�ß
Ô�ÒÀáSÔ#Ý�ß�ÔLØÀÖyøÀÛ�Ù;å�ÒÀÞ;ã�ßÀå�Ô�ùdÝXÖ�ØÚÝ��wýÚÓ�ß�æyÖ�Ô!ä á�ÒÀÓÕÔ�Ö�×XØ Ù�Ô#á�Ó�å�Ô�ÓXá�Û�Ù
ÒÀÜdÔ�ÝXÛ�Ù#Û;Ô!ëKÒ6Öy×�çÕÖyøÖyçXÓ�ß�æ�Ù&ß�× Öy×�å�á�Û�ßÚÙ�Û�çYã�á#ÒÚê�ß�êXÖyæyÖ�Ô!äDÔ�ÒDê�Û;Ô�á�ßÀ×�Ù�Ü¨Û�á�á#Û�çYÖy×®Ô�ßÀå�ÔRÔ#ÒìÔ�ÝXÛ�Öyá
çXÛ�Ù�å�Û�×�çXß�×®Ô�è��9Û�Ô 	��ìß�×�çg	��Jê/Û*å�ÒÚãXÖ�Û�ÙzÒ�ÜVÔ#ÝXÛRÞLß�Ô#Û�Ù*önñVÖ�ØÚÓXá�Û �ìö�ßXù ê�÷�÷3ß�×�çg	��Lê/ÛRÔ�ÝXÛ�Öyá
çXÛ�Ù�å�Û�×�çXß�×®Ô�è

Connection on layer 2

Via
Net segments in mates that are not transferred

Point to be connected in the descendant

(d) Part of p   to be transferred

(e) Descendant p (f) Final descendant p

(a) Mate p

γ γ

βα

α β(b) Mate p

(c) Part of p   to be transferred

1 1

1

1

2

2

2

2

1 1

1

2 2

2

1 1

1

1

2 2

2

2
1 1

1

1

2

2

2

2

1 1

1

2 2

2

2

1 1

1 1

1

2 2

2

2

Connection on layer 1 

2

1

(���2%¢�°%¢]������������«��!�9���]¼ 	 a �
	 d ¿/����	�¢

ñVÖyá�Ù�Ô�ù]Ô�ÝXÛLçÕÖyá#Û�å�Ô#ÖyÒÀ×ûÒ�ÜzßJå�ÓÕÔRæ�Öy×XÛDö¨øÚÛ�á#Ô#Ö�å�ßÀæ@å�ÓÕÔ*å�ÒÚæ�Ó�Þ_×�� � ÒÀá�ÝXÒÀá�Öyð�ÒÀ×®Ô�ß�æ@å�ÓÕÔRá�Ò
ë
� � ÷KÖ�Ù"á�ß�×�çÕÒÚÞ;æ�ä=å�ÝXÒ®Ù�Û�×�� è
� kl�S��1%�z���������#µ9���%2+�!¸�'%�Æ	��
	��������;���}��1%�3�����������#«��!�d��'��!��	������#�Õµ��3	������� "�z��1%�"$������!�w�������;���]��1%�3�!���d�����%�
���e0À�"1��������!������	���¢"£}1%�"�!����������«����.'%�����!�!$%�%���"���!����� �����%2²�y���� ÿ	²«��!��������	��/�!���������%�z��	��*0À�"��0���	����%�!$S0��
�!¸���1
	���2����%2p��1%�}«�	����Æ	�0%�����Kµ9� ��1��K	��%$z«����!�]«�������	p	��%$d��1%�}������ �������µ��@µ¾� ��1����!�����% "���@	��%$z«����!�]«��!����	�¢
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ñ�á#ÒÚÞ Ô�ÝXÛ*ãXÖy×?ÒÕå�å�ÓXã�ß�Ô#ÖyÒÀ×DæyÖyÙ�Ô²Ò�ÜpÔ�ÝXÛ*øÚÛ�á#Ô#Ö�å�ßÀæ}ê�ÒÚÓX×�çXßÀá#ÖyÛ�Ù3Ò�ÜpÔ#Ý�Û*Ù�ë"Ö�Ô�å�Ýê/Ò%î]ù�ßLãXÖy×
å�ÒÀÞSêXÖ�×�ß
Ô#ÖyÒÀ×?önæ�ÒÕå�ß
Ô#Û�ç=ÒÚ×LÔ#ÝXÛ�Ù�ß�Þ;Û²ÝXÒÚá#Öyð�ÒÚ×®Ô�ß�æ�á#Ò
ë²÷pÖyÙdá�ßÀ×�çÕÒÚÞ_æyäLå�ÝXÒÚÙ#Û�×;Ô�Ò_çXÛ�Ô#Û�á#Þ;Öy×XÛ
Ô�ÝXÛRã/ÒÚÙ#Ö�Ô�Ö�ÒÚ×JÒÀÜ¾Ô�ÝXÛ&å�ÓÕÔ3á�Ò
ë½Öy×ìÛ�ßÀå�Ý6ã�ßÀá#Û�×ÚÔ+	��ìßÀ×�çg	 �]è

ózÝXÛRÖy×�çÕÖyøÖyçXÓ�ß�æ�	��QÔ#á�ß�×�Ù�Ü¨Û�á�ÙzÖ�Ô�Ù"á�ÒÀÓÕÔ�Ö�×XØ;Ù�Ô#á�Ó�å�Ô�ÓXá#Û+Ô�Ò�	��Lë"ÝXÖ�å�ÝJÖ�Ù

ö¨Öl÷Jæ�ÒÕå�ß
Ô#Û�çQÒÚ× öZ��� � � � � � ÷.ë"Ö�Ô#Ýûò¦¤ ����¤ �|���I� � öS������� � � ×ÓXÞ;ê�Û�á"Ò�Ü¾å�ÒÀæyÓXÞ;×�ÙzÒ�Ü
	 � ÷�ù}ò ¤ � � ¤ � � � öS� � � � ã�Ò®Ù�Ö�Ô#ÖyÒÀ×6Ò�ÜVÔ#Ý�Û&å�ÓÕÔ3á�Ò
ë½Öy×g	 � ÷�ù}òt¤ � ¤Áú_ß�×�ç

önÖ�Öl÷J×XÒ�Ô²å�ÓÕÔ3êäLÔ#Ý�Û&å�ÓÕÔ3á�Ò
ë � � �}è

í å�å�ÒÚá�çXÖ�×XØÚæ�äÚùM	 �_Ô#á�ß�×�Ù!Ü¨Û�á�ÙVÔ�Ò�	��RÔ�ÝXÛ3ÓX×�å�ÓÕÔ�å�ÒÚ×X×XÛ�å�Ô#ÖyÒÀ×�Ùpæ�ÒÕå�ß
Ô#Û�ç_ÒÀ×DöS��� � �� � � ÷¾ë"Ö�Ô#Ýò ¤ � � ¤ � ���I� � ù�� � � § � � ¤ � ���I� � ß�×�çYò ¤ � ¤ ú6ö�Ù�Û�Û&ñ¾ÖyØÀÓ�á#Û �DönåÀù ç�÷#÷�è
�²Ò�Ô#Û*Ô#Ý�ß�Ô²Ô�ÝXÛSå�ÒÀ×X×XÛ�å�Ô�Ö�ÒÚ×�Ù3ÒÀÜm	��?ßÀ×�ç¡	 �?å�ÓÕÔeêä'� � �DßÀ×�ç'� � �?ß�á�ÛRÔ#á�ßÀå�Û�çìÓX×®Ô�Ö�æ@ß�×

Öy×®Ô#Û�á�å�ÒÀ×X×XÛ�å�Ô�Ö�ÒÚ× ã/ÒÀÖy×®ÔQö � Ô�Û�Öy×XÛ�á&ã/ÒÀÖy×®Ô�÷+ÒÚá&ßìãXÖ�× Ö�ÙRá�Û�ßÀå�Ý�Û�çûß�×�çû×XÒÀÔRÔ#á�ß�×�Ù�Ü¨Û�á�á#Û�ç?Öy×®Ô#Ò
	 ��è

í Ù#Ù#ÓXÞ;ÛzÔ#Ý�ß�Ô.Ô#Ý�Û"ã�ß�á#Ô�ÙpÒÀÜ
	��;ß�×�ç 	��_ë"ÝXÖ�å�Ý;Ý�ß%øÀÛKÔ�ÒRê�ÛzÔ�á�ßÀ×�Ù!Ü¨Û�á#á�Û�çSÖy×ÚÔ�Ò�	��*å�ÒÀ×®Ô�ßÀÖ�×
å�ÒÀæyÓXÞ;×�ÙJ×XÒ�Ô6Òå�å�ÓXã�Ö�Û�ç½êäÁß�×ä´øÚÛ�á#Ô#Ö�å�ßÀæeÙ#Û�ØÀÞ;Û�×ÚÔ�ÙJßÀ×ä®Þ;ÒÚá#ÛÚè ózÝXÛ�×ÿÔ#ÝXÛû×ÓXÞ*ê/Û�á6Ò�Ü
å�ÒÀæyÓXÞ;×�ÙKÒ�Ü�	��ìß�×�ç 	 �ìß�á�Û+çXÛ�å�á�Û�ßÚÙ�Û�ç=êä=çÕÛ�æ�Û�Ô#Öy×XØ_Ô#ÝXÛ�Ù�Û�Û�Þ;ãÕÔ!äJå�ÒÀæyÓXÞ;×�Ù"ßÀ×�ç=Ô�ÝXÛRÙ�Öyð�Û�Ù
ÒÀÜ|	 � ß�×�çe	 � ß�á�Û+Ù#ÝXá�ÓX×XâQßÚå�å�ÒÀá�çÕÖ�×�ØÀæyäÀè

ózÝXÛYÖ�×XÖ�Ô#Ö�ß�æ+×ÓXÞ*ê/Û�áJÒ�Ü&å�ÒÚæ�Ó�Þ_×�Ùb�|���I� �´Ò�Ü�	��´ÖyÙQÒÀêÕÔ�ß�Öy×XÛ�ç êäÄÛ�îÔ#Û�×�çÕÖy×XØh	��½ß�×�ç
	��ûë"Ö�Ô#Ý´ßÀçXçÕÖ�Ô#ÖyÒÀ×�ß�ædå�ÒÀæyÓXÞ;×�Ù�Ô�ÒYßÀå�ÝXÖyÛ�øÚÛ=ßDøÀÛ�á�Ô�Öyå�ß�æ�ßÚå�å�ÒÀá�çXß�×�å�Û;Ò�Ü"ãXÖy×�Ù&ë"Ö�Ô#Ý Ô�ÝXÛ=ãXÖy×
ÒÕå�å�ÓXã�ß�Ô#ÖyÒÀ×6æ�Ö�Ù�Ô3Ò�Ü9Ô�ÝXÛ&Ù#ë"Ö�Ô�å�Ý®ê/Ò%î]è �

ózÝXÛKá�ÒÀÓÕÔ�Ö�×XØeÒ�ÜXÔ�ÝXÛKÒÀã/Û�×*å�ÒÀ×X×XÛ�å�Ô�Ö�ÒÚ×�Ù9Öy×[	 �eÖ�Ù@çÕÒÀ×�ÛdßÀÙ9Ü¨ÒÀæyæyÒ
ë3Ù�õ �9Û�Ô�� �*ê/Û�Ô�ÝXÛKÙ#Û�Ô@Ò�Ü
ßÀæ�æ � Ô�Û�Öy×XÛ�áKã�ÒÚÖ�×®Ô�ÙdÒÚá�ãXÖy×�ÙKë"ÝXÖ�å�ÝJßÀá#Û3Û�×�ç=ã/ÒÀÖy×®Ô�ÙdÒ�Ü¾ßSå�ÓÕÔ"Ù#Û�ØÀÞ;Û�×ÚÔKÖ�×p	 � è í å�å�ÒÀá�çÕÖ�×�ØÀæyäÀù
æyÛ�Ô�� �ìê�Û&Ô#ÝXÛ_Ù�Û�Ô3Ò�Ü@Ô#ÝXÛ�Ù�Û*ã�ÒÚÖ�×®Ô�Ù3Ö�×¡	��}è ��Ü�� �Då�ÒÚ×ÚÔ�ß�Öy×�Ù"Þ;ÒÀá�Û�Ô#Ý�ß�×DÒÀ×�ÛRã�ÒÚÖ�×®Ô²ÒÀÜ¾Ô�ÝXÛ
Ù�ß�Þ;ÛJ×XÛ�Ô�ù.Ô#Ý�Û�Ù#ÛJã/ÒÀÖy×®Ô�Ù;ß�á�ÛJå�ÒÀ×X×XÛ�å�Ô�Û�çüë"Ö�Ô#ÝÄÛ�ßÚå�ÝüÒ�Ô�ÝXÛ�á;Öy×´ß á�ßÀ×�çÕÒÚÞ ÒÚá�çXÛ�á_ê®ä ÒÚÓXá
á�ß�×�çÕÒÀÞ á#ÒÚÓÕÔ#Öy×XØ=Ù�Ô#á�ß
Ô#Û�ØÀäûönÙ#Û�Û � Û�å�Ô�Ö�ÒÚ×��Xè�úÀ÷�è �.îÕå�Û�ãÕÔ"Ü¨ÒÚá²ÒÚ×XÛRá�ßÀ×�çÕÒÚÞ_æyäJå�Ý�ÒÚÙ#Û�×Dã/ÒÀÖy×ÚÔ�ù
ßÀæ�æ�ã�ÒÚÖ�×®Ô�Ù*Ò�ÜKÔ#ÝXÖ�Ù&×�Û�Ô*Öy×�� �üß�á�Û_×�Ò
ëôçÕÛ�æ�Û�Ô#Û�ç]èDózÝXÛ=Ù#ßÀÞ;ÛY��Öy×X×XÛ�á*á#ÒÚÓÕÔ#Öy×XØ��6Öy×�� � Ö�Ù
ã/Û�á#Ü¨ÒÀá�Þ;Û�ç]è í ÙRßJá#Û�Ù�ÓXæ�Ô�ù�� � ß�×�ç�� � çÕÒ6×XÒ�ÔRå�ÒÚ×®Ô�ß�Öy×YÞ;ÒÚá#ÛSÔ#Ý�ßÀ× ÒÚ×XÛ_ã�ÒÚÖ�×®ÔRã�Û�á�×XÛ�Ô�è
ózÝ�Û�Ù#Û3ã�ÒÚÖ�×®Ô�Ù.Öy×	� �Qß�á�Û"×XÒ
ëÄÙ#Û�æyÛ�å�Ô#Û�ç;á�ßÀ×�çÕÒÀÞ;æyäSßÀ×�çLå�ÒÚÞ_ã�ß�á�Û�ç_ë"Ö�Ô�ÝQß�æyæXã/ÒÀÖy×®Ô�Ù.Öy×
� �}è
��ÜKßQã/ÒÀÖy×®Ô+ÒÀÜ.Ô#ÝXÛ;Ù�ß�Þ;Û*×XÛ�ÔRÖyÙ²Ü¨ÒÀÓX×�çYÖy×�� �}ù]ê�ÒÀÔ#Ý ã�ÒÚÖ�×®Ô�Ù�ßÀá#Û_å�ÒÀ×�×XÛ�å�Ô#Û�çYêä6Þ;Û�ß�×�Ù+Ò�Ü
ÒÚÓXá"á�ß�×�çÕÒÚÞ á#ÒÚÓÕÔ#Öy×XØDönÙ#Û�ÛRñVÖyØÀÓXá�Û �?ö¨ÛÀù Ü�÷#÷�è
��ÜRÔ�ÝXÛ?á�ß�×�çÕÒÚÞZá�ÒÀÓÕÔ�Ö�×�Ø Ò�Ü+Ô!ëdÒüã/ÒÀÖy×®Ô�Ù=çXÒ®Û�Ù=×XÒÀÔQæyÛ�ßÀç´Ô�Ò¶ß å�ÒÚ×X×XÛ�å�Ô#ÖyÒÀ×Áë"Ö�Ô#ÝXÖy×½ß

å�Û�á#Ô�ßÀÖ�×;×ÓXÞ*ê/Û�ádÒ�Ü]Û�îÔ�Û�×�Ù#Ö�ÒÚ×Læ�Öy×XÛ�Ù�ùÚÔ#ÝXÛeÛ�îÔ#Û�×�Ù#Ö�ÒÚ×_æyÖy×XÛ�Ùdß�á�Û²çÕÛ�æyÛ�Ô�Û�çLßÀ×�ç_Ô#ÝXÛ+Ù�ë"Ö�Ô�å�Ýê/Ò%î
Ö�Ù;Û�îÔ�Û�×�çÕÛ�ç ß
Ô=ßûá�ßÀ×�çÕÒÀÞAã/ÒÚÙ#Ö�Ô#ÖyÒÀ×<� � ���?ë"Ö�Ô�Ý·òª¤ � � ���ª¤ �����I� �/è ��Ü²Ô�ÝXÛDá�Û�ã/Û�ß
Ô�Û�ç
Û�îÔ#Û�×�Ù�ÖyÒÀ×JÒ�Ü9Ô�ÝXÛRÙ�ë"Ö�Ô�å�Ýê/Ò%îQß�æ�Ù�Ò_çÕÒÛ�Ùz×XÒÀÔKÛ�×�ß�ê�æ�ÛRß_å�ÒÀ×�×XÛ�å�Ô#ÖyÒÀ×}ù�	��LÖ�ÙzçÕÛ�æyÛ�Ô�Û�çJÛ�×®Ô#Öyá�Û�æyä
ßÀ×�ç*Ô#ÝXÛ3å�á#Ò®Ù#Ù#Ò
øÀÛ�á9ãXá�ÒÕå�Û�Ù�Ù@Ù!Ô�ß�á#Ô�Ù@ß�Ø®ß�Öy×*ë"Ö�Ô#ÝLß+×XÛ�ë´á�ßÀ×�çÕÒÚÞ å�ÓÕÔpá�Ò
ëª� � önÒÀá.å�ÓÕÔ�å�ÒÚæ�ÓXÞ;×
� � ÷zß�ãXãXæyÖyÛ�çJÔ#Òt	��ìßÀ×�çe	 �}è

ózÝXÛJå�á�ÒÚÙ�Ù�Ò
øÚÛ�á+ãXá#ÒÕå�Û�Ù�ÙRÒ�Ü"å�á�Û�ß�Ô#Öy×XØ¡	 � Ö�Ù�ï�×�ÖyÙ#ÝXÛ�ç ë"Ö�Ô#Ý´çÕÛ�æyÛ�Ô�Ö�×XØ?ßÀæ�æKå�ÒÚæ�ÓXÞ;×�Ù*ß�×�ç
á�Ò
ë3ÙKÖ�×�	 �;Ô#Ý�ß�Ô²ß�á�Ûe×XÒÀÔ3Ó�Ù#Û�çQÜ¨ÒÀá3ß�×ä=á�ÒÀÓXÔ#Öy×XØLÙ�Û�ØÀÞ;Û�×®Ô�è
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59È��9È��0F���A � xryrzK{ �@x B�w�x)F���G
þKÛ�å�ß�Ó�Ù�ÛeÔ#ÝXÛRã/ÒÀã�ÓXæyß�Ô#ÖyÒÀ×ìÙ�Öyð�Û�ÒÀÜVß_ØÀÛ�×XÛ�Ô�Öyå�ß�æyØÀÒÚá#Ö�Ô#Ý�Þ[Ù�ÝXÒÚÓXæ�çQê/Û&å�ÒÚ×�Ù!Ô�ß�×®Ô�ùÕß_á�Û�çÕÓ�å�Ô#ÖyÒÀ×
Ù�Ô#á�ß
Ô�Û�ØÚäLÖyÙ"×�Û�å�Û�Ù#Ù�ß�á�ä;Ô#Ò=çXÛ�å�Ö�çÕÛRë"ÝXÖ�å�ÝìÖ�×�çÕÖ�øÖ�çÕÓ�ßÀæyÙ3ßÀÞ;ÒÀ×XØ_Ô#Ý�Û&å�ÓXá�á#Û�×®Ôzã/ÒÀã�ÓXæyß�Ô#ÖyÒÀ× �G�
ßÀ×�çQÔ#ÝXÛ&Ù#Û�Ô3ÒÀÜVçÕÛ�Ù#å�Û�×�çXßÀ×®Ô�Ù � � Ù#ÝXÒÀÓ�æyç6Ù�Ó�á#øÖyøÀÛeÜ¨ÒÀá"Ô�ÝXÛR×XÛ�îÔ"ØÀÛ�×XÛ�á�ß
Ô�Ö�ÒÚ×}è
!eÓXá+á�Û�çÕÓ�å�Ô#ÖyÒÀ×ûÙ!Ô�á�ß�Ô#Û�ØÚä6Ù#ÖyÞ_ã�æ�ä?å�ÝXÒÒ®Ù�Û�Ù"Ô#Ý�Û � � � � ïXÔ#Ô#Û�Ù�Ô�Ö�×�çXÖ�øÖ�çÕÓ�ß�æ�Ù+Ò�Ü²ö � ��� � � ÷

Ô�ÒLÙ�ÓXá�øÖ�øÚÛRßÀÙ ��� Ö�×®Ô�ÒSÔ�ÝXÛR×XÛ�î®Ô3ØÚÛ�×XÛ�á�ß�Ô#ÖyÒÀ×}è

59È	�}È�
 A x�w�x�yrz|{�z��#FEB#w�xcz�B
�?ÓÕÔ�ß�Ô#ÖyÒÀ×?ÒÚã�Û�á�ß�Ô#ÒÀá�Ù"ã/Û�á#Ü¨ÒÀá�ÞHá�ßÀ×�çÕÒÀÞ Þ;ÒÕçÕÖ�ï/å�ß
Ô�Ö�ÒÚ×�ÙeÒÀ×YßÀ×?Ö�×�çÕÖ�øÖ�çÕÓ�ßÀæ�è�ózÝXÛ*ã�ÓXá#ã/ÒÚÙ#Û
Ö�ÙKÔ#ÒLÒ
øÚÛ�á�å�ÒÚÞ_Ûeæ�ÒÕå�ß�æ]ÒÀãXÔ#ÖyÞ;ß;ßÀ×�çJÔ#Ò;Û�îÕãXæyÒÀÖ�Ô3×XÛ�ë·á#Û�ØÀÖyÒÀ×�ÙKÒÀÜ¾Ô�ÝXÛ&Ù�Û�ß�á�å�ÝJÙ#ã�ßÀå�ÛÀè
!eÓXáRÞSÓÕÔ�ß�Ô#ÖyÒÀ× ÒÀã/Û�á�ß
Ô�ÒÀáRëKÒÀá�âÕÙ+ßÚÙ+Ü¨ÒÀæyæ�Ò
ë3Ù�è �eÛ�ï�×XÛ=ßDÙ#ÓXá�á#ÒÚÓX×�çÕÖy×XØìá�Û�å�Ô�ß�×XØÚæ�Û_ë"Ö�Ô#Ý

á�ß�×�çÕÒÀÞHÙ�Öyð�Û�Ù*öZ� � � � � ÷²ß�á�ÒÀÓX×�çDßLá�ßÀ×�çÕÒÚÞ å�Û�×®Ô#Û�á²ã/ÒÚÙ#Ö�Ô�Ö�ÒÚ×¶öS� � � � � ÷�è í æ�æVá�ÒÀÓÕÔ�Ö�×XØJÙ!Ô�á#Ó�å��Ô�ÓXá�Û�ÙRÖy×�Ù#ÖyçÕÛ;Ô�ÝXÖ�ÙRá#Û�å�Ô�ß�×XØÚæ�ÛLß�á�Û=çÕÛ�æ�Û�Ô#Û�ç}èJózÝXÛLá�Û�ÞLß�Öy×XÖy×XØì×XÛ�ÔSã�ÒÚÖ�×®Ô�Ù&ÒÀ×ûÔ#ÝXÛLÛ�çÕØÀÛ�ÙRÒ�Ü
Ô�ÝXÖ�Ù�á�Û�å�Ô�ß�×�ØÀæyÛ²ß�á�Û²×XÒ
ëÁå�ÒÀ×X×XÛ�å�Ô�Û�ç=ßÀØÚß�Öy×LÖy×Jß&á�ß�×�çÕÒÀÞôÒÀá�çÕÛ�ádë"Ö�Ô�ÝQÒÚÓXá�á�ß�×�çXÒÀÞ á#ÒÚÓÕÔ#Öy×XØ
Ù�Ô#á�ß
Ô�Û�ØÚäÀè

�¾È F � ������� �É�Ê�ÕÊ�ÐnÌ/É��XÉVÍÁB�� � �®Ë%Ð<� �É�Ê�&�d<:����Î>�nÊ3�
ózÝ�ÛzßÀæ�ØÚÒÀá�Ö�Ô�ÝXÞìùÀå�ßÀæ�æyÛ�ç � í � þ !+Ñ&ù�Ý�ßÀÙ@ê/Û�Û�×;Ö�Þ;ãXæyÛ�Þ;Û�×®Ô�Û�ç_Ö�×Lñ !+ÑVó"Ñ í � ÒÀ×Lß � é í Ñ �
ëKÒÀá�âÕÙ!Ô�ß
Ô�Ö�ÒÚ×}èVózÝ�Û�Ù#ÒÀÓ�á�å�Û�å�ÒÕçÕÛ�ÖyÙ3ßÀãXãXá�Ò%îÕÖ�ÞLß
Ô�Û�æyäìò �Xù � ���*æyÖy×XÛ�Ù�è

�¾ÈnÇ/È�
 F�w � ACB=F�� F�{+x � zK{��|y�x�yrz|{ �
ózÝ�ÛLã�Û�á�Ü¨ÒÚá#ÞLß�×�å�Û;Ò�ÜKÔ#ÝXÛ=ßÀæ�ØÚÒÀá�Ö�Ô�ÝXÞ Ý�ßÚÙRê/Û�Û�×ûÔ�Û�Ù�Ô#Û�ç ÒÚ×ûçXÖ+��Û�á�Û�×®Ô&ê/Û�×�å�ÝXÞLßÀá#âÕÙ�èQózÝXÛ
á�ÒÀÓXÔ#Öy×XØ;á#Û�Ù�ÓXæ�Ô�ÙzÒÀÜ¾Ô�ÝXÛRê/Û�×�å�ÝXÞLßÀá#âÕÙ�ùÕãXá#Û�Ù�Û�×®Ô#Û�çJæ�ß
Ô#Û�á�ùXßÀá#Û+Ô�ÝXÛRê�Û�Ù!Ô3á�Û�Ù#ÓXæ�Ô�ÙzÒÚêÕÔ�ßÀÖ�×XÛ�ç6Ö�×
Ô�Û�×Qå�ÒÀ×�Ù#Û�å�ÓÕÔ#ÖyøÀÛ²Û�îÕÛ�å�ÓÕÔ#ÖyÒÀ×�ÙdÒ�Ü]Ô�ÝXÛeßÀæ�ØÚÒÀá�Ö�Ô�ÝXÞgÜ¨ÒÀáKÛ�ßÀå�ÝLê/Û�×�å�ÝXÞLß�á�â/è í æ�æ/Û�îÕÛ�å�ÓÕÔ#ÖyÒÀ×�ÙdßÀá#Û
ê�ßÀÙ#Û�ç ÒÀ×üßÀ×üß�á�êXÖ�Ô#á�ß�á�äYÖy×XÖ�Ô�ÖyßÀæ�Öyð�ß�Ô#ÖyÒÀ× ÒÀÜKÔ�ÝXÛQá�ß�×�çÕÒÀÞ ×ÓXÞ*ê/Û�áSØÀÛ�×�Û�á�ß
Ô#ÒÚá�è �ûÛ=Ô#Û�á#Þ;Ö��
×�ß
Ô#Û�ç?ÒÚÓXá�ãXá#ÒÚØÀá�ß�ÞHë"ÝXÛ�×YÔ�ÝXÛ�á�ÛSëzßÀÙ+×XÒ6ÖyÞ_ã�á#Ò
øÚÛ�Þ;Û�×®Ô+Ô#ÒJÔ#ÝXÛ;ê/Û�Ù�Ô�Öy×�çÕÖyøÖyçXÓ�ß�æpÖy×´ò � �
å�ÒÀ×�Ù#Û�å�ÓÕÔ#ÖyøÀÛ+ØÀÛ�×XÛ�á�ß
Ô�Ö�ÒÚ×�Ù�è
ózÝ�Û+ø
ßÀæ�ÓXÛ�Ù"Ò�Ü¾Ô#ÝXÛRÒÀÔ#ÝXÛ�á"ã�ß�á�ß�Þ;Û�Ô#Û�á�Ùzß�á�ÛRßÀÙKÜ¨ÒÀæyæyÒ
ë3Ù�õ
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ózÝ�Û�Ù�ß�Þ;Û�ã�ßÀá�ßÀÞ_Û�Ô#Û�á3Ù�Û�Ô�Ô#Öy×XØ;Ö�Ù"Ó�Ù#Û�çQÜ¨ÒÀá3ß�æyæ}ê/Û�×�å�Ý�Þ;ßÀá#âÕÙ�è

�¾È �}È@?'&ty�x ��(�) z+* B#z�A xry/{ � B=F�� A �)x �
ózÝ�Ûeá�ÒÀÓÕÔ�Ö�×�Ø*á�Û�Ù#ÓXæ�Ô�Ù�ÒÀÜ � í � þ !+Ñ½Ü¨ÒÀázçÕÖ��/Û�á#Û�×ÚÔzê/Û�×�å�ÝXÞLßÀá#âÕÙKß�á�Û²ãXá�Û�Ù#Û�×®Ô#Û�çLÖy×6óVß�êXæyÛ*òÚè
��ÔRå�ßÀ×?ê/Û_Ù#Û�Û�×DÔ#Ý�ß�Ô+ÒÚÓXá+á#Û�Ù�ÓXæ�Ô�Ù+ß�á�Û*ý®Ó�ßÀæ�Ö�Ô�ß�Ô#ÖyøÀÛ�æyäDÙ�ÖyÞ;Ö�æ�ß�áeÔ#ÒJÒÀá+ê�Û�Ô�Ô�Û�á+Ô#Ý�ßÀ×DÔ#Ý�ÛSê/Û�Ù�Ô
â×XÒ
ë"×6á�Û�Ù#ÓXæ�Ô�ÙKÜ¨á#ÒÚÞ[ã/ÒÀãXÓXæ�ß�á3Ù#ë"Ö�Ô�å�Ýê�Ò%î=á�ÒÀÓXÔ#Û�á�ÙzãXÓXê�æ�Ö�Ù�Ý�Û�çJÜ¨ÒÀázÔ�ÝXÛ�Ù#ÛRê�Û�×�å�ÝXÞLß�á�âÕÙ�è

ózÝXÛLçÕÛ�Ô�ßÀÖ�æyÛ�çYá#Û�Ù�ÓXæ�Ô�Ù;önÖ�×�å�æ�Ó�çÕÖ�×�ØJÔ�Ö�Þ;Öy×XØÚÙ�÷eÒ�ÜdÔ#ÝXÛSÔ#Û�× Û�îÛ�å�ÓÕÔ�Ö�ÒÚ×�Ù+Ò�Ü � í � þ"!+Ñ Ü¨ÒÚá
Û�ßÀå�Ý?ê/Û�×�å�ÝXÞLß�á�â?ß�á�Û*ãXá�Û�Ù#Û�×®Ô#Û�ç?Öy× óVß�êXæyÛLúÕè���Ô�Þ*Ó�Ù�ÔRê�Û_×XÒÀÔ#Û�ç}ù]Ô#Ý�ß�ÔeÔ�ÝXÛLçÕÖyøÀÛ�á�Ù#Ö�Ô!äìÒ�Ü
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Ô�ÝXÛ3á�ÒÀÓÕÔ�Ö�×�Ø+á�Û�Ù#ÓXæ�Ô�ÙpÒÀÜ]Û�ßÀå�Ý_Ò�Ü�Ô�ÝXÛ3ê/Û�×�å�ÝXÞLßÀá#âÕÙ@Ö�Ù�å�ßÀÓ�Ù#Û�ç_êä*ÒÀÓ�á�çÕÛ�å�ÖyÙ#ÖyÒÀ×_Ô#Ò�Ô�Û�á�Þ_Öy×�ß�Ô#Û
Ô�ÝXÛzãXá�ÒÀØÀá�ß�Þ ë"ÝXÛ�×*Ô�ÝXÛ�á�ÛzÖyÙV×XÒ�ÖyÞ;ãXá#Ò
øÚÛ�Þ;Û�×®ÔVÔ#ÒeÔ#ÝXÛ"ê/Û�Ù�ÔpÖ�×�çÕÖ�øÖ�çÕÓ�ßÀæÕÖ�×6ò ���eå�ÒÀ×�Ù#Û�å�ÓÕÔ#ÖyøÀÛ
ØÚÛ�×XÛ�á�ß�Ô#ÖyÒÀ×�Ù�è í Ù@ëdÛ"Ù#Ý�ß�æyæXÙ�Û�Ûzæyß�Ô#Û�á�ù
Ô�ÝXÛzê�Û�Ù!Ô.á�Û�Ù#ÓXæ�Ô�ÙVÒ�Ü]ó¾ßÀêXæyÛeò"å�ßÀ×_ßÀæ�ëzß%äÕÙ9ê/Û3ßÀå�Ý�Ö�Û�øÀÛ�ç
Ö�ÜpÙ�Ó�å�Ýìß;Ù!Ô�á#Ö�å�Ô"Ô�Û�á�Þ;Ö�×�ß�Ô#ÖyÒÀ×ìå�á�Ö�Ô�Û�á�Ö�ÒÚ×JÖ�Ù"ß%øÀÒÚÖyçXÛ�ç]è

�ÚÒÒÀêXê�ßÀ×XÖ�� Ù9â®×�Ò
ë"æ�Û�çÕØÀÛ���ê�ßÚÙ�Û�ç+Û�îÕã�Û�á�ÔpÙ#äÙ�Ô#Û�Þ á#ÒÚÓÕÔ#Û�á[� � � í�� ��ÑG�3ëKßÚÙ9ß�ê�æ�Û�Ô#Ò²á�ÒÀÓXÔ#Û
Ô�ÝXÛ²Ù#Ò �wå�ßÀæ�æyÛ�ç;Ù#ë"Ö�Ô�å�Ý®ê/Ò%î��ÚÒÒ�� ò��eë"ÝXÖ�å�ÝLÖyÙ�ÓX×Xá�ÒÀÓÕÔ�ß�êXæyÛ3êä*Ô�á�ßÚçÕÖ�Ô#ÖyÒÀ×�ßÀæ�ß�æyØÀÒÚá#Ö�Ô#ÝXÞLÙ�è � í Ù
Ö�ÙeÛ�øÖyçXÛ�×®Ô²Ü¨á�ÒÀÞ óVß�êXæyÛQòÚù�ÒÚÓXá�ß�æyØÀÒÀá�Ö�Ô#ÝXÞ äÖ�Û�æyçXÙ�ßQê�Û�Ô�Ô#Û�áeá�Û�Ù#ÓXæ�ÔeÔ�Ý�ß�×Yê�ÒÀÔ#Ý � � í�� ��Ñ
ßÀ×�ç � � ��� Ü¨ÒÀázÔ#Ý�ÖyÙ"ê/Û�×�å�ÝXÞLß�á�â/è.ñVÖyØÀÓXá�Û 
;Ù�ÝXÒ
ë3ÙKÒÚÓXá"á#ÒÚÓÕÔ#Öy×XØLÙ#ÒÀæyÓÕÔ#ÖyÒÀ×}è

�¾È 59È��ny�D&FHB��Py�x G &ty�x ( y/{ x ( F��oz���A �Sw�xryrzK{
í Ù�Ó��=å�Ö�Û�×ÚÔ+ã�ÒÚãXÓXæ�ß
Ô�Ö�ÒÚ×?çÕÖ�øÚÛ�á�Ù�Ö�Ô!äÀù�Û�Ù#ã�Û�å�Ö�ß�æyæ�ä6Ö�×?ßÀ×?ßÀçÕø
ßÀ×�å�Û�çDÙ!Ô�ß�ØÀÛRÒÀÜ@Ô#ÝXÛ_ß�æyØÀÒÀá�Ö�Ô#ÝXÞìù
Ö�Ù+ÒÀ×XÛ_Ò�Ü�Ô#ÝXÛ;ÞLß�Öy×¨��Ù�Û�å�á�Û�Ô�Ù��Lê/Û�ÝXÖy×�ç ßQÙ#Ó�å�å�Û�Ù�Ù�Ü¨ÓXæ � í è !eÓXá�ÒÀã/Û�á�ß
Ô�ÒÀá�Ù²ßÀá#Û;Ù�Ó�å�Ý?Ô#Ý�ß
Ô
Ô�ÝXÛ�ä=ß%øÚÒÀÖ�ç;Ô#ÒÒSÞ*Ó�å�Ý6å�ÒÀ×øÚÛ�á�ØÀÛ�×�å�Û3ãXá�Û�Ù�Ù#ÓXá#Û+ß�×�çQØÀÓ�ßÀá�ßÀ×®Ô#Û�ÛeÙ�Ó��=å�Ö�Û�×ÚÔ"çÕÖyøÀÛ�á�Ù#Ö�Ô!ä;ë"Ö�Ô#ÝXÖy×
Ô�ÝXÛRã/ÒÀãXÓXæ�ß
Ô�Ö�ÒÚ×6ßÚÙ"å�ßÀ×Jê/Û&Ù�Û�Û�×ìÖy×6ñVÖyØÀÓXá�Û��Xè

�¾È�¾È��! 6F � xpz�~@B#w|{���z � {�A�� ) FEB �$F�{ FEB#w�xcz�B
� Ö�×�å�ÛpÔ#Ý�Û.Þ;Û�Ô#Ý�ÒçXÒÀæyÒÀØÀäeÒ�ÜÕÒÀÓ�á9ß�æyØÀÒÚá#Ö�Ô#ÝXÞ·ÖyÙ9ãXá�ÒÀê�ßÀêXÖ�æyÖ�Ù!Ô�ÖyåÀù�Ö�Ô9Ö�Ù}ÖyÞ_ã/ÒÀá#Ô�ßÀ×®Ô]Ô#Ò3Öy×øÀÛ�Ù�Ô#ÖyØÚß�Ô#Û
Ô�ÝXÛ�Û��/Û�å�Ô9ÒÀÜÕÔ#ÝXÛdÖ�×�Ö�Ô�ÖyßÀæ�Öyð�ß�Ô#ÖyÒÀ×RÒ�ÜÔ�ÝXÛ�á�ß�×�çXÒÀÞÿ×ÓXÞSê�Û�á9ØÚÛ�×XÛ�á�ß�Ô#ÒÀá9ÒÀ×�Ô#Ý�Û�á�ÒÀÓÕÔ�Ö�×XØ"á�Û�Ù#ÓXæ�Ô�Ù�è

�ûÛ?å�ÒÚ×�çÕÓ�å�Ô#Û�çÄß�×´Û�îÕã/Û�á�Ö�Þ;Û�×®ÔLá�Û�ØÚßÀá�çXÖ�×XØYÔ#ÝXÛìá�ÒÀêXÓ�Ù!Ô�×XÛ�Ù�Ù_Ò�ÜeÒÚÓXáLß�æyØÀÒÚá#Ö�Ô#ÝXÞìùdÖ�è ÛÀèyù
ëKÛìÖ�×øÚÛ�Ù�Ô#ÖyØÚß
Ô�Û�ç¶Ô#ÝXÛYÖ�Þ;ã�ßÚå�Ô=Ò�Ü+Ô#Ý�Û?Ù�Û�Û�çÄÒ�Ü+Ô#ÝXÛYá�ßÀ×�çÕÒÀÞZ×®Ó�Þ*ê/Û�á=ØÚÛ�×XÛ�á�ß�Ô#ÒÀá;ÒÚ×¶Ô�ÝXÛ
á�ÒÀÓXÔ#Öy×XØ á�Û�Ù#ÓXæ�Ô�Ù�èÄózÝ�Û6Û��/Û�å�Ô=ÒÀÜ²Ô#Ý�ÛìçXÖ+��Û�á�Û�×®Ô=Öy×XÖ�Ô�ÖyßÀæ�Öyð�ß�Ô#ÖyÒÀ×�Ù_ÒÀÜ²Ô#Ý�ÛDá�ßÀ×�çÕÒÀÞA×ÓXÞSê�Û�á
ØÚÛ�×XÛ�á�ß�Ô#ÒÚá�ÒÀ×QÔ#ÝXÛ+×ÓXÞ*ê/Û�ázÒÀÜ9ØÀÛ�×XÛ�á�ß
Ô�Ö�ÒÚ×�Ù�×�Û�Û�çXÛ�çLÔ�Ò_ßÚå�ÝXÖyÛ�øÀÛeÒÀÓXáKê/Û�Ù�Ôzá�Û�Ù#ÓXæ�Ô�ÙKëzßÀÙKß�æ�Ù�Ò



�± � � �
������� � �}r#{�r�v��y� � � ��|�uw��v���x � s�s�un|#t��	�K~!|�u �Ú|�� �#��{��²v �%r ��
���vl�	�
��|���}|���v���{����]u�|��!� r#x

£X	�0%���.±�¢ �V�w��	�������$+���!���%� ���}���Õ��1��3�!d�!¸��!�!�����������V������	���1�0��!�%��1% 3	���ÃÀ¢

»��!�%��1�¹ mV�!�%�!��	��������%� 
 §}���������%2z���!���%� � 3 §}�%��¹
 3	���Ã ©���� ©R	�¸ ¦9«�2 )*������� »��!��� ¦¾«�2 ���� "� *
���� "'���� � � � � � � � � � � � �
�nµ¾� ����1�0��#¸ ³� ��³ ��¯ ��! � ° ��! � ° ��! � ° �

¯ � � � ¯ � � � ¯ � � �
�������  � ¯�� ��¬� ��¯�¬ ���¬ � �¯ ���° � �¬ ���³ � �¬ °%
-X�!$
	�¹
2���2�����	�� �� � �³ � �� � �³ � �� � �³ �
�nµ¾� ����1�0��#¸ �¬� �!�!�± ³� � °�!�° � ��¬ ��¯�³ � �� ��¯�� � ��± �!�
�V�!�%��� �¬ � �� �  � � �� �  � � �� �
�nµ¾� ����1�0��#¸ �¯�¬ ��¯�± ��±�� ³�±�¯ � ��± ³��¯ � ±�¯ ³�±�! � �� ¯��

 � �  � �  � �  � �  � �  � �
���%$�� ��� ¯�¯�¬ ���� ³�!�� � ��± °�¯�¬ � ��± ³�!�! � ��± ��¬


 i9�% K0��!�]���X2��!�%�!��	��������%�¾µ91%�!�+��1%�p0��!���9���%$%� «���$%�
	��Õ	�'�'À��	����¾���3��1���'���'%���Æ	��������®¢
3 §9���������%2"�������%� ���92�� «��!�+	��¾���#µ9� � �!�����% "�%� � �%�w�����!�%2���1 � «��Æ	��#¢
* ¦9«��!��	�2�����-�¥?���%������ "�V���+ "���������!�#¢

1

0

0

8

9

0

0

6

9

8

6

0

2 43 3 0 1 2 4 0 6

5 6 1 0 2 3 0 4

0

0

5 7 7

11

10

10

11

10

(���2%¢%³�¢/ºV�%�}�����������%2z���������������e�����������  ��¢



� � �
������� � �}r#{�r#vy�y� � � ��|�uw��v���x � s�s�un|#t�� �d~!|�u �Ú|�� ����{��3v �%r���
���vl� �%��| � �]|���v���{����}un|���� r#x ��

0 40 80 120 160 200 240 Generations

0.04

0.01

0.02

0.03

0.05

F(p)

worst individual

average individual

best individual

(���2%¢ ��¢�¦¾«��!��	�2��.�!����«��!��2���������0��!1
	�«������V���Õ��1%�.���%$%� «���$%�
	����]�����}��1%�.��µ9� ����1�0À��¸��������  �d���S�!K'�����2���	� 
�!¸��!�!�����������#¢

Öy×øÀÛ�Ù!Ô�Ö�Ø®ß
Ô#Û�ç]è��ûÛ?Û�îÕÛ�å�ÓÕÔ�Û�çÄÒÀÓXáQãXá#ÒÚØÀá�ß�Þ ò � � � Ô�Ö�Þ;Û�ÙQë"Ö�Ô�Ý½çÕÖ��/Û�á#Û�×ÚÔ=Öy×XÖ�Ô#Ö�ß�æyÖ�ð�ß
Ô�Ö�ÒÚ×�Ù
ÒÀÜ�Ô�ÝXÛ;á�ßÀ×�çÕÒÀÞ^×ÓXÞSê�Û�áRØÀÛ�×XÛ�á�ß
Ô�ÒÀá3Ô�Òìá#ÒÚÓÕÔ#ÛSÔ#ÝXÛ=Ù#ë"Ö�Ô�å�Ýê�Ò%î��ÚÒÒ�� ò��è í ÙRÙ�ÒÒÚ× ßÀÙeÔ�ÝXÛ
ßÀæ�ØÚÒÀá�Ö�Ô�ÝXÞ^ãXá�ÒÕçÕÓ�å�Û�çYßÀ× Öy×�çÕÖyøÖyçÕÓ�ß�æpÛ�ý®Ó�ßÀæ@Ô#Ò6Ô#Ý�Û_ê/Û�Ù�Ô&ÒÀ×�ÛSÒÀÜKóVß�êXæyÛìòÀù]Ô�ÝXÛ;Û�îÕÛ�å�ÓÕÔ#ÖyÒÀ×
ëzßÀÙSÙ!Ô�ÒÀãXã/Û�ç´ß�×�çüÔ#ÝXÛ6×ÓXÞ*ê/Û�á;ÒÀÜ3ØÀÛ�×�Û�á�ß
Ô#ÖyÒÀ×�Ù&ëzßÀÙS×XÒ�Ô�Û�ç]è ózÝXÛìçÕÖ�Ù!Ô�á#ÖyêXÓÕÔ�Ö�ÒÚ×¶Ò�Ü"Ô�ÝXÖ�Ù
×ÓXÞSê�Û�á"Ò�Ü@ØÀÛ�×XÛ�á�ß
Ô�Ö�ÒÚ×�Ù�Öy× ò ��� �SãXá#ÒÚØÀá�ß�Þ Û�îÛ�å�ÓÕÔ�Ö�ÒÚ×�ÙzÖ�ÙzãXæ�ÒÀÔ�Ô�Û�ç6Ö�×DñVÖyØÀÓXá�Û �è
� ÖyÞ;Ö�æ�ß�á"á�Û�Ù#ÓXæ�Ô�ÙzëKÛ�á�Û�á#Û�ßÀå�ÝXÛ�ç=Ó�Ù#Ö�×�Ø;Ô#ÝXÛRÒÀÔ#ÝXÛ�á"ê�Û�×�å�ÝXÞLß�á�âÕÙdÒÀÜ@óVß�ê�æ�Û;òÀè
ñ�á#ÒÚÞ Ô#ÝXÛRÛ�îÕã�Û�á#ÖyÞ;Û�×®Ô"ëdÛ�å�ÒÚ×�å�æyÓ�çÕÛ+Ô#Ý�ß
Ô"Ô#Ý�Û+Öy×XÖ�Ô#Ö�ß�æyÖ�ð�ß
Ô�Ö�ÒÚ×JÒÀÜ9Ô#Ý�ÛRá�ßÀ×�çÕÒÀÞ ×ÓXÞSê�Û�á

ØÚÛ�×XÛ�á�ß�Ô#ÒÚáKß �/Û�å�Ô�Ù3ÒÀ×XæyäLÔ#Ý�ÛRá#ÓX×®Ô�Ö�Þ;ÛÀè

�}È 7}Î(� � �ÕË �

�ûÛ²ã�á#Û�Ù�Û�×ÚÔ�Û�ç;ß � í Ô#Ý�ß�Ô�Ö�Ùdå�ß�ã�ßÀêXæ�Û"ÒÀÜ}Ý�ß�×�çÕæ�Öy×XØRÔ�ÝXÛ²á�ÒÀÓXÔ#Öy×XØ&ãXá�ÒÀêXæyÛ�ÞôÒ�Ü}Ù#ë"Ö�Ô�å�Ýê�Ò%îÕÛ�Ù�è
�eÓXÛSÔ#Ò6Ö�Ô�Ù�ß�êXÖyæ�Ö�Ô!äìÔ#Ò6Ò
øÀÛ�á�å�ÒÀÞ;ÛRæyÒå�ß�æ@ÒÀãXÔ#ÖyÞ;ß�ù�ÒÀÓXá � í ßÀå�ÝXÖyÛ�øÚÛ�Ù"Ô�ÝXÛLÙ#ßÀÞ;Û*á�Û�Ù#ÓXæ�Ô�Ù3Ü¨ÒÚá
ß=ØÀÖyøÀÛ�×Dá�ÒÀÓXÔ#Öy×XØ=ãXá�ÒÀêXæyÛ�Þ Öy×�çÕÛ�ã/Û�×�çÕÛ�×®Ô#æyäDÒ�ÜpÔ�ÝXÛ*Öy×XÖ�Ô#Ö�ß�æyÖ�ð�ß
Ô�Ö�ÒÚ×DÒ�ÜpÔ#Ý�Û*á�ß�×�çÕÒÚÞ ×ÓXÞSê�Û�á
ØÚÛ�×XÛ�á�ß�Ô#ÒÚá�èVózÝ®Ó�Ù�ùXÖ�Ô²å�ßÀ×Jê/Û&å�ÒÚ×�Ù#ÖyçÕÛ�á#Û�çQá�ÒÀê�Ó�Ù!Ô�è

í Ù.å�ßÀ×Sê/Û"Ù�Û�Û�×SÜ¨á#ÒÚÞ ó¾ßÀêXæyÛ"úXù
Ô#Ý�Û"á#ÓX×®Ô�Ö�Þ;Û�Ù@ÒÀÜ�ÒÚÓXá.ß�æyØÀÒÚá#Ö�Ô#ÝXÞ ÒÚ×_Ù#ÒÀÞ;Ûzê/Û�×�å�ÝXÞLßÀá#âÕÙ
ÞLß%ä´ê�Û?Ó�×�ßÀå�å�Û�ãXÔ�ß�ê�æ�ÛÚè �3Ò
ëKÛ�øÚÛ�á�ùdçÕÓ�ÛDÔ#Ò Ô�ÝXÛDÖy×XÝXÛ�á�Û�×®ÔQã�ß�á�ß�æyæ�Û�æ�Ö�Ù�ÞZÒ�Ü � í ÙQëdÛ?ßÀá#Û
ÒÚãÕÔ#ÖyÞ;ÖyÙ�Ô#Ö�åLß�ê/ÒÀÓXÔ�á�Û�çXÓ�å�Öy×XØ6Ô#ÝXÛLá�ÓX×®Ô#ÖyÞ;Û�Ù�êäYÖyÞ;ãXæyÛ�Þ;Û�×®Ô#Öy×XØDßìã�ßÀá�ßÀæ�æyÛ�æ@øÀÛ�á�Ù#ÖyÒÀ×YÒÀÜKÒÚÓXá
ßÀæ�ØÚÒÀá�Ö�Ô�ÝXÞìè

ñ�ÓXá�Ô�ÝXÛ�á²Ö�×øÀÛ�Ù!Ô�Ö�Ø®ß
Ô�Ö�ÒÚ×�Ù"ß�á�Û�×XÛ�Û�çÕÛ�ç6Ô�ÒLÞ_Û�ßÀÙ#ÓXá�ÛeÔ�ÝXÛ&ã/Û�á#Ü¨ÒÀá�ÞLß�×�å�Û+ÒÀÜ¾Ô�ÝXÛ*ßÀæ�ØÚÒÀá�Ö�Ô�ÝXÞ
Ü¨ÒÚáLæyßÀá#ØÚÛ�á;Ù�ë"Ö�Ô�å�Ýê/Ò%îüãXá�ÒÀêXæyÛ�ÞLÙ�è �w×�Ö�Ô�ÖyßÀæ"Û�îXß�Þ;Öy×�ß
Ô�Ö�ÒÚ×ÄÙ#ÓXØÀØÚÛ�Ù�Ô�ÙSÔ#Ý�ß
Ô=ß�×ÄÛ�îÕã/ÒÀ×XÛ�×ÚÔ�ÖyßÀæ
á�Û�æ�ß
Ô�Ö�ÒÚ×�Ù#ÝXÖ�ãQÛ�îÕÖyÙ�Ô�Ùzê/Û�Ô!ëKÛ�Û�×=Ô�ÝXÛ �Ké I á#Ó�×ÚÔ�Ö�Þ;Û�ß�×�çQÔ#Ý�Û�Ù#Öyð�Û+Ò�Ü9Ô�ÝXÛRÙ�ë"Ö�Ô�å�Ýê/Ò%î=á#ÒÚÓÕÔ#Öy×XØ
ã�á#ÒÚêXæ�Û�Þìè
�w× æyÖ�ØÚÝ®Ô&Ò�ÜzÔ#ÝXÖ�Ù&Öy×øÀÛ�Ù!Ô�Ö�Ø®ß
Ô#ÖyÒÀ×9ù9ÒÀÓ�á&Ù�ÓXØÚØÀÛ�Ù!Ô�Ö�ÒÚ×�Ù+Ü¨ÒÀá&ÒÀÔ#ÝXÛ�á*ß�ã�ãXæ�Ö�å�ß�Ô#ÖyÒÀ×�Ù&Ò�Ü � í Ù*Ö�×
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Ô�ÝXÛRãXÝäÕÙ�Ö�å�ßÀæ]çÕÛ�Ù#Ö�ØÚ×ìãXá#ÒÕå�Û�Ù�ÙdÒÀÜVÖy×®Ô#Û�ØÀá�ß
Ô#Û�çQå�Ö�á�å�ÓXÖ�Ô�Ù"ßÀá#ÛÚõ

ö¨Öl÷6ózÝXÛ=á�Û�ãXá�Û�Ù#Û�×®Ô�ß
Ô#ÖyÒÀ× Ù�å�ÝXÛ�Þ;ÛLÒ�Ü"ßìæ�ß%äÀÒÀÓXÔ&ãXá#ÒÚêXæyÛ�Þ Öy×üß � í Ù#ÝXÒÀÓ�æyçûê/ÛQß6Ô#ÝXá�Û�Û��
çÕÖyÞ_Û�×�Ù#Ö�ÒÚ×�ß�æ�ùdã�á#ÒÚêXæ�Û�Þ ��Ù#ã�Û�å�Ö�ï�å6á#Û�ãXá�Û�Ù#Û�×®Ô�ß�Ô#ÖyÒÀ×¶á�ß
Ô�ÝXÛ�á;Ô�Ý�ß�×ÁßûÒÀ×�Û��wçÕÖ�Þ;Û�×�Ù�ÖyÒÀ×�ß�æ
êXÖy×�ß�á�äQÙ�Ô#á�Ö�×XØDö�ßÀÙ"Ö�Ù"å�ÒÚÞ_Þ;ÒÚ×6Öy×6Ô#á�ßÀçÕÖ�Ô#ÖyÒÀ×�ß�æ}ß�ã�ãXæ�Ö�å�ß�Ô#ÖyÒÀ×�ÙzÒÀÜ � í Ù�÷�è !eÓXá3Ù�å�ÝXÛ�Þ;Û
Û�×�Ù#ÓXá�Û�ÙKÔ�Ý�ß
Ô²Ý�Ö�ØÚÝìý®Ó�ßÀæ�Ö�Ô!ä=ã�ßÀá�Ô�ÙzÒ�ÜVÔ#ÝXÛRæ�ß%äÀÒÚÓÕÔ3Ù!Ô�á#Ó�å�Ô#Ó�á#Û&ßÀá#Û�ãXá�Û�Ù#Û�á�øÀÛ�çQßÀÙzÝ�Ö�ØÚÝ��
ïXÔ#×�Û�Ù�Ùdê�ÓXÖ�æ�çÕÖy×XØ_êXæ�ÒÕå�âÕÙKß�×�ç=Ô#á�ß�×�Ù�Ü¨Û�á�á#Û�ç;Ö�×®Ô�ßÀå�Ôzë"Ö�Ô#ÝJßÀ×QÖy×�å�á�Û�ßÚÙ�Û�çLãXá�ÒÀê�ßÀêXÖyæ�Ö�Ô!ä;Ö�×
Ô#ÝXÛR×�Û�îÔ3ØÀÛ�×XÛ�á�ß
Ô�Ö�ÒÚ×}è

önÖ�Öl÷6ózÝXÛzØÀÛ�×XÛ�Ô�ÖyådÒÀã/Û�á�ß
Ô�ÒÀá�Ù9ÒÀÜ/ß � í Öy×SÔ#ÝXÛzãXÝäÕÙ�Ö�å�ßÀææyß%äÚÒÀÓÕÔ@çÕÛ�Ù#Ö�ØÚ×_Ù#ÝXÒÚÓXæyç*ê�Û"ßÚçXß�ãÕÔ�Û�ç
Ô#Ò;Ô�ÝXÛ&Ù�ã/Û�å�Ö�ï/åeæ�ß%äÀÒÚÓÕÔ"ãXá�ÒÀêXæyÛ�Þìè

ö¨ÖyÖ�Öl÷ í Ù�Ó �Lå�Ö�Û�×®Ô²çÕÖ�øÚÛ�á�Ù�Ö�Ô!ä=ë"Ö�Ô#ÝXÖy×6Ô#ÝXÛRã/ÒÀã�ÓXæyß�Ô#ÖyÒÀ× ö¨Öy×�å�æ�Ó�çXÖ�×XØ;Ô�ÝXÛRÖy×XÖ�Ô�ÖyßÀæ}ã/ÒÀãXÓXæ�ß
Ô�Ö�ÒÚ×�÷
ÖyÙ²å�á�Ó�å�Ö�ß�æ/Ô#Ò;Ô�ÝXÛRá�ÒÀêXÓ�Ù�Ô#×�Û�Ù�ÙdÒÀÜ@ß � í Ü¨ÒÚá3ßLçÕÛ�Ù#Ö�ØÚ×Jã�á#ÒÚêXæ�Û�Þìè

önÖ�øX÷6ózÝXÛ�ßÀêXÖ�æyÖ�Ô!ä²Ô�Ò"Ò
øÀÛ�á�å�ÒÚÞ;ÛVæyÒÕå�ßÀæ�ÒÀãÕÔ�Ö�ÞLß"Ö�Ù}ÖyÞ;ãXá�Ò
øÀÛ�çeêä+Ù#Û�ã�ß�á�ß
Ô#ÖyÒÀ×+Ò�ÜÔ�ÝXÛ�å�á�ÒÚÙ�Ù#Ò
øÀÛ�á
ß�×�çJÔ�ÝXÛRÞ*ÓÕÔ�ß
Ô�Ö�ÒÚ×JãXá�ÒÕå�Û�çÕÓXá�Û�Ù�è

ñ�á#ÒÚÞgÒÚÓXá.á�Û�Ù#ÓXæ�Ô�Ù.ëKÛ"ê�Û�æ�ÖyÛ�øÚÛ"Ô#Ý�ß
Ô�ØÚÛ�×XÛ�Ô#Ö�å3ß�æyØÀÒÚá#Ö�Ô#ÝXÞLÙ.ßÀá#Û"ã�á#ÒÚÞ_Ö�Ù#Ö�×XØ�Ô�ÒÒÀæ�Ù@Ü¨ÒÀáKÙ�ÒÚæ�ø �
Öy×XØ;ÒÀãXÔ#ÖyÞ_Öyð�ß�Ô#ÖyÒÀ×6ãXá�ÒÀêXæyÛ�ÞLÙzÖy×JÔ�ÝXÛRãXÝäÕÙ�Ö�å�ßÀæ}çÕÛ�Ù#ÖyØÀ×6ãXá#ÒÕå�Û�Ù�ÙdÒÀÜVÖy×®Ô#Û�ØÀá�ß
Ô#Û�çQå�Ö�á�å�ÓXÖ�Ô�Ù�è

5JÏ��}É¾Ì�� ���Í(;���� �É�Ê=�
ózÝ�ÖyÙzá�Û�Ù#Û�ßÀá�å�ÝJÝ�ßÀÙzê/Û�Û�×JÜ¨Ó�×�çÕÛ�ç6Öy×ìã�ß�á#Ô"ê®äQÔ#ÝXÛ � Û�á#ÞLßÀ× � å�Ö�Û�×�å�ÛRñ�ÒÀÓX×�ç�ß
Ô#ÖyÒÀ× ö �eñ � ÷�è
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