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Performance comparison over inclined surface

Task level feedback

Open−loop
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Performance comparison for pronking and tripod gaits
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Tripod

�9¹º·O¶4°]¯wû�OÑ×(°_¹Á±L²r¼�·O¿J¹n³±L¯[°_Å�²J°]Ì�¿J´WË�¯HæD¸_¹º´W·JÂÁ¯w°]¯@¼=íÈË[²JÌ�±W¿Ã°]¯@¼
³_²w³]½W¿h³É²JÅB³_½W¯±4°_²O´4Ór¹º´W·w·y¿Ã¹º³�æD¸_²JÂÁ¹Á¼�¾4ÂÁ¶4¯�í�Î Û ¶WË[Ë[¯@¸]¸�°]¿Ã³_¯�¸{Å�²J°
¯@¿OË¢½�¯�»t±L¯[°]¹ºÌ�¯[´y³�¸£¯[³�¹Í¸}¹Á´W¼t¹ÍË[¿Ã³_¯@¼�´4¯�»r³}³]²V³]½4¯H¼W¿h³]¿V¾=²Q»t¯@¸@Î
ù °]²J´WÓy¹Á´4·�·O¿Ã¹º³ ¿JË¢½4¹Á¯[ÀO¯@¸(·J°]¯@¿Ã³_¯[°9Å�²O°_Ï�¿Ã°¢¼�¸_±=¯@¯@¼4¸9³]½W¿Ã´�³_½4¯�³]°_¹ºÖ
±L²r¼H·y¿Ã¹º³@Î

ÅD¿JË[¯JÊ$®~ª'é4Î�×�½4¯Ä¸£¶=Ë[Ë�¯�¸_¸Ò°¢¿h³]¯�²ÃÅ{³_½4¯Ä¯[»t±=¯@°_¹ÁÌ�¯[´y³}¸£¯[³]¸¿J°_¯
¿ÃÂÍ¸_²�¹Á´W¼t¹ÍË[¿Ã³_¯@¼H¹Á´H³_½4¯�¸]¿ÃÌ�¯ Ú ·J¶W°_¯OÎ

� � ô ó ¬!]@ö¨§9÷[ô ó
ÆÉÇÈ¯�»¨¯�»t½4¹Á¾4¹n³¢¸�ÅD¿O¸X³�¿J´W¼¨°]¯@¸_¹ºÂÁ¹º¯@´y³ÉÂº²tË�²OÌ�²Ã³_¹Á²J´¨¾L¯[½W¿QÀr¹Á²J°É²hÀO¯[°
¸_¶4°_±W°_¹Í¸£¹Á´4·OÂºÕ�Ë¢½W¿JÂºÂÁ¯[´4·O¹º´W·³_¯@°_°¢¿Ã¹Á´�Îa×B²�³_½W¯�¾L¯@¸£³�²ÃÅB²O¶4°FÓr´4²hÏ�ÂºÖ
¯@¼4·J¯JÊ�´4²�ÂÁ¯[·O·J¯@¼�Ì�¿OË¢½4¹Á´4¯�½=¿J¸w½4¯[°]¯�³]²ÃÅ�²O°_¯Ä¾L¯[¯@´�¾W¶4¹ºÂº³�Ë[¿Ã±=¿hÖ
¾4ÂÁ¯Ä²ÃÅ�´4¯@·J²J³_¹Í¿h³_¹Á´4·�¿h³�²J´4¯�¾L²t¼tÕ�ÂÁ¯[´W·Ã³_½�±L¯[°w¸£¯�Ë�²O´W¼�·J°]²J¶4´W¼
³_½=¿h³�¹Í¸�¾W°_²OÓJ¯[´�¿J´W¼�¶4´W¸£³]¿J¾4ÂÁ¯Ä²J´�¿V¸]Ë[¿JÂº¯�¯�»4Ë�¯@¯@¼t¹Á´4·�³]½4¯�ÂÁ¯[·
·J°]²J¶W´W¼�Ë[Âº¯�¿Ã°¢¿Ã´WË[¯{¿J´W¼�¿Ã±4±W°_²y¿JË¢½4¹Á´4·�³_½4¯�Å�¶4ÂÁÂW¾L²t¼tÕ�¼4¹ºÌ�¯[´=¸£¹Á²J´
¹º³]¸_¯[ÂºÅ	ú ûhü�ÎB×�½4¯�¸£¯a´W²hÀJ¯[ÂOË[¿Ã±=¿Ã¾4¹ÁÂº¹º³_¹Á¯@¸�²O¾t³]¿J¹º´Ò³]½4°]²J¶4·O½Ñ¸_¹ºÌ�±4ÂÁ¹ÍË�¹º³XÕ
²ÃÅLÌ�¯@Ë¢½W¿J´4¹ÁË@¿ÃÂr¼t¯@¸_¹Á·J´�¿Ã´W¼�³_½4¯É¿O¼t²J±t³]¹º²O´}²JÅW²J±L¯[´wÂº²r²O±wË[²J´y³_°]²JÂ
¸£³_°¢¿h³_¯@·J¹Á¯@¸{¹Á´W¸£±W¹º°]¯@¼�¾yÕ�¾4¹º²OÌ�¯@Ë¢½W¿J´4¹Á¸£³]¸@øt°]¯[±L²J°_³]¸{²ÃÅÑÜ_Ë�²OÂºÂÍ¿Ã±=¸£¯�¼
¼t¹ÁÌ�¯[´W¸_¹º²O´WÝHË�²J´y³]°_²OÂºÂÁ¯[°¢¸É¾W¿O¸£¯�¼V²O´µÜ_±4°_¯��W¯�»4Ý�¸X³¢¿Ã¾4¹ÁÂº¹Áß[¯�¼V·y¿Ã¹º³]¸
¯�»4Ë[¹n³]¯@¼V¾rÕ¨²J±L¯[´�Âº²r²O±�´4¯@¶4°]¿JÂ(±=¿h³£³]¯[°]´V·J¯@´4¯[°¢¿h³]²J°¢¸}úºç�ü�ÎÇÉ²hÏ�Ö
¯[ÀO¯[°�Êr³_½4¯}±4¹n³_ÅD¿ÃÂÁÂÁ¸È²ÃÅÒÜ_¸_¯[´W¸_¯[ÂÁ¯@¸]¸_´4¯@¸]¸_Ýw¿Ã°]¯Þy¶4¹n³]¯�²J¾rÀr¹Á²J¶W¸æ6¿Ã´W¼
ÂÁ¹n³]¯[°¢¿ÃÂ í�Îa×�½4¯[°]¯Ò¿Ã°]¯�ÀO¯[°]Õ�¸_¹ÁÌw±WÂº¯Ñ³]¿O¸£Ót¸{¸£¶=Ë¢½�¿J¸�Ë[Âº¹ÁÌ}¾4¹Á´4·�¸_¹ºÌwÖ
±4ÂÁ¯F¹Á´WË[Âº¹Á´4¯@¼�±4ÂÍ¿Ã´4¯�¸(³_½W¿Ã³(³]½4¯ Ú »t¯@¼�²O±=¯@´}ÂÁ²r²J±�Ë[²J´y³_°]²JÂÁÂÁ¯[°¢¸BË[¿J´tÖ
´4²J³�¿JË¢½4¹Á¯[ÀO¯JÎ¨×�½4¯[°]¯�¿J°_¯�½4¹Á·J½W¯[°}±L¯[°_Å�²J°]Ì�¿Ã´WË[¯�·O¿J¹n³¢¸�¸£¶=Ë¢½�¿J¸
Ë�²O´tÅ�¯[°�¿J´H¿J¯[°]¹Á¿JÂL±W½W¿J¸_¯È³]½W¿h³È¿JÂºÌ�²y¸X³�¸£¶W°_¯@ÂºÕ�´4¯�Ë�¯�¸_¸_¹n³¢¿h³]¯Ò¸_²JÌ�¯
¼t¯@·J°]¯[¯Ñ²ÃÅ9³]¿J¸_ÓÄÂÁ¯[ÀO¯[Â�Å�¯[¯�¼t¾W¿OË¢ÓLÎ
Ôk´�³]½4¹Í¸Ä±W¿J±=¯@°ÄÏF¯V¼4²rË[¶4Ì�¯[´y³Ä¯[Ì�±4¹Á°]¹ÁË@¿ÃÂÁÂºÕ?³_½4¯V¯��ÄË[¿JË[Õ�²ÃÅ
Ë�¯@°£³¢¿Ã¹Á´}±4°]²J±W°_¹Á²tË�¯[±4³_¹ÁÀJ¯[ÂÁÕÑ³_¶4´W¯@¼�²J±L¯[´tÖ�Âº²r²O±�Ë�²O´y³_°]²JÂÁÂº¯@°(¿J¼hØX¶W¸X³_Ö
Ì�¯[´y³]¸Ä¹º´ý³_½W¯�Ë�²O´O³]¯�»r³Ä²ÃÅÑ³XÏ{²�ÀO¯[°]Õ?¼t¹ºÙL¯@°_¯@´y³�³]¿J¸_Ót¸*OVÞy¶W¿O¸£¹ºÖ
¸£³]¿h³]¹ÁËË[Âº¹ÁÌ}¾W¹º´4·Ä¿J´W¼¨¼tÕr´W¿ÃÌ�¹ÍË[¿JÂ	°_¶4´W´4¹º´W·WÎ N Ân³]½4²J¶4·O½H³_½4¯@°_¯¹Í¸
´4²�Å�²J°]Ì�¿JÂ�³]½4¯[²O°_Õ"ÕO¯�³�¿QÀQ¿J¹ºÂÍ¿Ã¾WÂº¯�³]²�·O¶4¹Í¼t¯�³]½4¯¨¼t¯[ÀO¯[ÂÁ²J±4Ì�¯[´y³
Ì}¶=Ë¢½�ÂÁ¯@¸]¸Ò¯�»t±4ÂÍ¿Ã¹Á´�³]½4¯Ä¸_¶WË[Ë[¯@¸]¸�²JÅF³]½4¯@¸_¯w³_¯�Ë¢½4´4¹ÍÞO¶W¯@¸@Ê�ÏF¯�¿J°_¯
Ë�²O´rÀy¹Á´WË[¯@¼¨³]½W¿h³Ñ³_½4¯�¶4´=¼t¯[°]ÂºÕr¹Á´4·�¶W´4¹n³XÕ�²ÃÅFË[²J´WË[¯[±t³Ñ¹º´�²J¶4°Ò¿ÃÂºÖ
·J²O°_¹º³_½WÌ$¼4¯@¸_¹º·O´W¸�¸£¶4±W±=²O°£³¢¸�³]½4¯ÒÂº¹ÁÓJ¯@ÂºÕ�¶4³_¹ÁÂº¹º³XÕ�²ÃÅ(³_½4¯�Å�²JÂÁÂº²hÏ�¹Á´4·
³_½W¯[²J°]¯�³]¹ÁË@¿ÃÂ�Å�°¢¿ÃÌ�¯[Ï{²J°]Ó�ÎáÇÉ¹Á·J½á¼t¯[·O°_¯@¯¨²ÃÅÒ±=²y¸X³]¶4°]¿JÂ�Å�°_¯@¯@¼t²OÌ
Ë[¿J´�¾L¯�Ë�²OÂºÂÍ¿Ã±W¸_¯@¼?²J´y³_²"ÀO¯[°]Õ�ÂÁ²hÏ ¼4¯[·J°]¯[¯H²ÃÅ�Å�°_¯@¯@¼t²OÌ ÜX³]¯[ÌwÖ
±4ÂÍ¿h³]¯@Ý�Ì�¯�Ë¢½W¿Ã´4¹ÍË[¸"úºç�ü�Î N ±4±W°_²O±4°_¹Í¿h³]¯[ÂÁÕáË�²r²J°¢¼t¹Á´W¿h³]¯@¼á°]½rÕO³]½tÖ
Ì�¹ÁË¨±L²O¸£³_¶W°]¿JÂ{Ì�²J³_¹Á²J´Ë[¿Ã´ý¾L¯�¶W¸£¯�¼�³_²"¯�»4Ë�¹º³_¯¨Ì�¯@Ë¢½=¿Ã´4¹ÍË[¿JÂºÂÁÕ
¸_¯[ÂºÅ Ö�¸£³]¿J¾4¹ºÂÁ¹Áß[¹Á´4·�³_¯[Ì�±4ÂÍ¿h³]¯VÂÁ¹ºÌ�¹º³�Ë�ÕtË�ÂÁ¯@¸w³]½W¿h³H¿JË¢½4¹Á¯[ÀO¯�³]½4¯VÂÁ²ÃÖ
Ë�²OÌ�²Ã³_¹Á²J´�³]¿O¸£Óýú LJüpÎ�×�½4¯@¸_¯�°_½rÕy³_½4Ì�¸�¿J´W¼�³_½4¯@¹º°�¿J¼QØX¶W¸£³_Ì�¯@´O³¢¸
Ì}¶=¸X³}¾L¯�¼4¯@¸_¹º·O´4¯@¼"Ï�¹º³_½"³]½4¯�·O²O¿ÃÂ�²ÃÅÉ¸£Õr´WË¢½W°_²O´4¹ºß@¹º´W·�³]½4¯�°]¯[ÂºÖ

¿Ã³_¹ÁÀJ¯�±4½W¿O¸£¯�²ÃÅ�¼t¹ºÙL¯@°_¯@´O³H¸£²O¶4°]Ë[¯@¸Ä¿J´W¼á¿Ã¾=¸£²O°_¾L¯[°¢¸�²ÃÅ¯[´W¯[°]·JÕ
Ï�¹º³_½4¹Á´Ä³]½4¯ÒË�ÂÁ²O¸_¯@¼�ÂÁ²r²J±�¸_Õt¸X³]¯[Ì'¼t¯ Ú ´4¯@¼�¾rÕ�³_½4¯Ñ¾=²t¼tÕ�²O±=¯@°]¿Ã³£Ö
¹Á´4·�¹º´y³]²w¹º³]¸É¯[´rÀr¹º°]²J´4Ì�¯@´O³�ú ãQü
×�½4¯�Å�²J¶W´W¼4¿h³]¹º²O´W¸~²ÃÅL³_½W¯@¸_¯{¹Í¼t¯�¿J¸ Ë@¿Ã´w¾=¯�Å�²O¶4´W¼w¹º´�ÆÉ¿J¹º¾L¯[°_³@ø ¸
½4²O±4±L¯[°¢¸BÏ�½4¯@°_¯@¹º´�³_½W¯{¸£³_¯�¿J¼tÕ�¸£³]¿Ã³_¯{½4¯[¹Á·J½y³~²ÃÅL¿�½4²O±4±4¹Á´4·�°]²J¾L²Ã³
Ï�¿J¸�°_¯@·J¶4ÂÍ¿h³]¯@¼�¾rÕ�¹Á´hØX¯@Ë�³_¹Á´4·�¯@´4¯[°]·JÕ�¹Á´y³_²�³]½4¯Ò¸£Õt¸£³_¯[Ì$³]½4°]²J¶4·O½
±4°]²J±L¯[°9±4½W¿O¸£¹Á´4·Ñ²ÃÅ4³]½4¯�Ë�²O´O³]°_²OÂºÂÁ¯@¼}¿JË�³]¶W¿h³]¹º²O´�ú Ehü�Î$¿È²Ã³ ¸_¶4°_±W°_¹Í¸XÖ
¹Á´4·JÂÁÕJÊr¿Ã´=¿ÃÂÁÕr¸_¯@¸ ²ÃÅ�¸£¹ÁÌ�¹ºÂÍ¿Ã°F¾4¶t³�¸£¹ÁÌ�±4ÂÁ¯[°F¸_Õt¸X³]¯[Ì�¸ ½=¿QÀJ¯È¼t¯@Ì�²J´tÖ
¸£³_°¢¿h³]¯@¼¨³]½4¯}¹ÁÌ�±=²O°£³¢¿Ã´WË[¯}²ÃÅF±4½W¿J¸_¯}¸_Õr´WË¢½4°]²J´4¹Áß@¿Ã³_¹Á²J´�¹Á´�¸£³]¿Ã¾W¹nÖ
ÂÁ¹ºß�¿h³]¹º²O´¨ú äQü�Î(I{²Ã³_½�³]½4¯É¹Á´WË�ÂÁ¹Á´W¿h³]¹º²O´Ä¿Ã´W¼�±4°]²J´WÓy¹Á´4·Ï�¹º³_½�¸£³]¿J´WË�¯
¼t¯[³_¯�Ë�³_¹Á²J´�Ë[²J´y³_°]²JÂÁÂº¯@°]¸�¯[»t±4Âº²O¹n³�³]½4¹Í¸É±4°]¹º´=Ë�¹Á±4Âº¯OÎH¿È²Ã³XÏ�¹º³_½W¸£³]¿J´W¼rÖ
¹Á´4·Ò³_½W¯É±4°]¯@¸_¯[´y³ °_¶=¼t¹ºÌ�¯@´O³¢¿Ã°]Õ�ÂÁ¯[ÀJ¯@Â4²ÃÅ�Å�²O°_Ì�¿ÃÂW¶4´W¼t¯@°]¸£³]¿J´W¼t¹Á´4·WÊ
¹º³�¹Í¸�¸£³_°]¹ºÓr¹Á´4·"³_²�¶=¸Ä½4²hÏ�¸X³]°]¿J¹º·O½y³£Å�²J°]Ï�¿Ã°¢¼�Ì�²t¼t¹ Ú Ë[¿h³]¹º²O´W¸�²JÅ
²O¶4°ÉË�¶4°]°]¯[´y³_ÂÁÕ�±4°]¹ºÌ�¹º³_¹ÁÀJ¯�Ë�²O´y³_°]²JÂÁÂº¯@°]¸�Ë[¿J´H¿OË¢½4¹Á¯[ÀJ¯Ò¸_¶WË¢½¨¶W¸£¯[Å�¶4Â
°]¯@¸_¶4Âº³]¸@Î
®�¯�¯[»r±L¯@Ë�³Ò³_½W¿Ã³¼4¯[¯[±L¯[°Ò¯[»r±WÂº²O°]¿Ã³_¹Á²J´V²JÅF¾4¹Á²JÌ�¹ÁÌw¯[³_¹ÍËw¹Á¼t¯�¿J¸
¾W¿O¸£¯�¼H¶4±=²O´V¾4¹Á²JÌ�¯@Ë¢½=¿Ã´4¹ÍË[¿JÂ�¸£¯@ÂnÅ�¸£³]¿J¾4¹ºÂÁ¹Áß@¿h³]¹º²O´�¿Ã´W¼¨´4¯@¶4°]²JÌ�¯�Ö
Ë¢½W¿J´4¹ÍË[¿ÃÂaË[²J¶4±4ÂÁ¯@¼�²O¸]Ë�¹ÁÂÁÂÁ¿Ã³_²J°¢¸ÑÏ�¹ºÂÁÂaÕr¹º¯@ÂÁ¼"¸_¶4¾W¸£³]¿J´O³]¹Á¿JÂa¾=¯@´4¯ Ú ³]¸
Å�²O°�°_²O¾=²J³_¹ÍË[¸@Î

� ¤¦¬¤É ó ô � ] W õ�! W U WÈó ©~§
®�¯Ñ³_½W¿J´4Ó¯I{Õy°]²J´ ¿�Î#" ¿J´�¿É¯�¸X³�Å�²O°{½W¹Á¸�Ë@¿Ã°]¯�Å�¶4Â	Ë�²O´y³_°]¹º¾4¶4³_¹Á²J´W¸
³]²�³]½4¯�¼t¯@ÀJ¯[ÂÁ²J±WÌw¯@´y³�²JÅ(³]½4¯¹Á´4¯[°_³_¹Í¿ÃÂ	Ì�²Ã³]¹º²O´H¸_¯[´=¸£²O°{Ì�²t¼t¶4ÂÁ¯JÎ
_ W%$&W ª WÈó ¬ W §
& 
('%) g+*[g+,�b[m m	o � j.-(g+/=g+0�\�j@e 16`�f6Y@ikZ@g32Jik^54@m o61Dik`Fo � j�o � f6Y@\_l�`(798�ikb;:l�\]^aikfpY[o � e fko_mJY=<;4�\�1DY@ik`�ik`	\6>4m ikc]c_ikj�m \�fk\]^a\616e \ � \ � m o � jQg@?�A6BDC(E�F6G�AIHJLKNMDO(CQPSRTOQEVUWF6GYX�PZA6G�AQ[�\^]`_ � _�ab_�c^d�7 c^c�_^egf;c^c�c^_=] 
Nh^h^h g
& _ ' /=gi0�m ogj�e � `(]LkBgl0�\_^a`Db[\]c_m b`] ) gL*[gi,@b@m mS]Oo � j -(gl/=gl0�\�j[e 1D`�fpY[ikZ@g52WY@il�\]m iW\�>hl�i(m�i(n�ik`ij]iklD`�b[`rfki � 1Dl�o]m;4@o61I16ikl � c_i � ikl�o616\_l�`ye � j;< � o]^ae fko_m�m ikc]c_ikjm \�fk\]^a\61De \ � gpo �rq OQBDC(A^UZOQs(tpE�A6GSA�[^\#HgA6CuX�PZA6RrP�RTONU�PWsuv+Apw(A^U�xpg�yToW2�ztlDik`�`Q]{4\]`Z1D\ � ]�_ �N�N� g
& c ' -(gV/=g`0�\�j@e 16`�f6Y@ikZ o � j%yÈg`{}|b[Y[m iklpg�~ � o_m <�`�e `�\6>to���e ^54[m e ��ikj@k�\�4D4[e � c
) \_�Q\�1�gL�IE`UZOQC(EiF^U�PZA6E�F6G#?�A6B�C(EiF6GLAIH�v�Apw(A^U�PWs(x�v�OQx6O(F6C(sQtp] 
 � ab�^d�7 e��^�gf;� � ep]-	ikfkik^9�Qikl 
Nh^hp
 g

& � ' kBg+0�\]^a`�b@\=�c]m b�o � j�-(g+/=g�0�\�j@e 16`�f6Y@ikZ@g3ztl�ikm e ^ae � o]lZ<�~ � o]m <�`De `F\6>~o{4e \]m \_c]e fko_m m <�o � `I4@e l�ikj 
 :b-��u,��=�4m \�fpZp���p1Do]�[e m e �kikj�k�\�4D4Qiklpg�o ��� CgA^�s(O(O(�6P�E�[^x�AIHT��A6C(GS����B�G�U�PWs(A6E�HgOQCgOQEisQO�A6E �D\^x(UZOQR�PWsQxg�+�#\;w(O(CQEiOgUSPWs(x�F6E��
�IE�HgA6C(RTF^USPWsQx�� �l�Y�Q¡�¢p¢p¢Q£N]�j¢\_m b[^ai�oW¤¥]`4[o]c]ik`��^� � f;���^ep]i��l�m o � j[\;]`¦u�;~¥]_ �?�N� g

& e ' kBg§0�\]^a`�b[\p�c_m b�o � j�-(g§/=g�0B\�j[e 1D`�fpY[ikZ@g�ztlD\�4@l�e \�fkig4;1De \ � {4o_`Dikj¨�p16o6:�@e m e �ke � c�zOo]l�o]^ai(1Dikl�~�j6©Db[`Z1D^ai � 1���fpY[ik^aiae � �Wm \�f6Z��;1Do]�[e m e �kikj 
 : -��u,k�\^4�4Qiklpgª2Oikf6Y � e fko_m�lDig4�\]lZ1(]p¦ � e j]iklD`�e 1 <~\�>iy�e fpY[e c]o � ]^~ �[� ~�l��Q\]lQ];_ �N�?� g
& � ' kBgD0�\]^a`�b[\p�c]m b{o � j�{Lgª8Bg�«(gª8�ik`Z1�g#y��;: � Y[o]l�j�¬4o_l�i(l�i(>nikl�i � fki=^ao � b[o]manlDi(j�e `De \ � � d6g}2JikfpY � e fko_mOl�ig4Q\_lZ1g]V¦ � e j¢ikl�`�e 1W<�\6>§y�e fpY[e c_o � ]�~ �[� ~�l��Q\]lQ]_ �?�N� g
& � ' 2	g+~Bg�y�fNy�o_Y@\ � g��TB�x6sQGSOQxg�5CgObuOQK;OQxg�@F6Ei��G�A�sQA6R�A^U�PWA6E�g®ztlDe � fki(1D\ �¦ � e j¢ikl�`�e 1W<�ztl�ik`�`(]ªztl�e � fki(1D\ � ]�8Bg *[g ] 
Nh � � g
& � ' yÈg§kBg ) o]e ��iklI1�g3¯iOZ[6[�O(��CgApwQA^USx�UStªF^U@w(F6G�F6Eis(Opg.yToW2�ztl�ik`�` `�iklDe ik`�e �o]lZ1De �Qfke o]mhe � 1Dikm m e c]i � fki_g�yToW2.ztl�ik`�`Q]`�Wo_^9�[lDe j@c_i�]ªy�o]`�`pg ] 
Nh ����g
& hN' ¦Bg§��o]l�o � m e�]§yÈgY{Wb[ikY[m iklQ]4o � j�-(g#/=g#0�\�j@e 1D`�fpY[ikZ@g�-	ik`�e c � ]�y�\�j[ikm e � co � j�ztl�ikm e ^ae � o_lI<��W\ � 16l�\_mt\�>�oT�W\_^54@m e o � 1}k�i(n�o^4Q\�j ) \_�Q\�1�g@o ��� CgA^�s(O(O(�6P�E�[^x�AIH��IEVUWO(C(E�F^USPWA6EiF6G��+A6E6HNOQC(O(E�s(O�AIHuv�ApwQA^USPWs(x¥F6Ei�}°�BªUZA6RTF^USPWA6Eª]
j¢\_m b@^ai¥c=]`4[o]c_ik`�_�e^� h f h �p]V�[o � ,�l�o � fke `�fk\;]ª��~¥]ª¦u�;~¥]ª~�4[lDe ml_ �N�?� g

& 
 � ' ¦Bg@��o]l�o � m eS]�kBgr0B\_^a`�b@\_c]m b`] ) g�*[g5,�b[m mS]�yÈgr{4b@ikY[m iklQ]T{�gr{Wl�\g¬ � ]8Bg`y�\�\]l�i�]�o � j�-(gª/=gª0�\�j@e 1Df6Y@ikZ@gY/Yj�e j[i � fki+>n\_lL`I4@l�e cam \]o]j[ikj�e � j]iklZ16ikj4Qi � j@b[m b[^?l�b �@� e � c�e � oÈY@i(n�o�4Q\�jÒl�\]�Q\61�g±o � ��O(²pO(E`USt��IEVUWO(C(E�F^USPWA6EiF6G�ª\�R�MDA6xQP�B�R³A6E±JLKNMDOQC(P�R�OQEVUWF6GYv+Apw(A^U�PZsQxQ]ª_ �N�?� g
& 
^
('�´ g#*[g#�[f6Y=¬Le � jo � j±-(g�/=g#0�\�j@e 1D`�fpY[ikZ@g�~�4�4@l�\gn�e ^ao�1De � c�1DY@i��;1Do � fkiy�o^4�\6>to�_5-���,�y�\ � \�4Qikj ) b �[� iklpg¥?�A6B�C(EiF6G§AIH q A6EDG P�EiOQF6C���s(PWOQEis(OQ]


 � a e�d�7 e^c�cNf;e��^�=]�_ �N�N� g


