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RQ.1Ë�,h>3Ë�*-Å_0?Å1Æ÷LNËh*-É É�*�þ ,�H}HKð
ËhÄ]*DLNËý*DL%ÉE0?JMJ]03HKÅ >3Ë�@-Ëh>qô¨RQ.1Ë�ÉEË�*->3J
*DÅ12�>?03Å1Ë�Å÷2_Ëh>303@-ËhÄMþ�L]Ë�*-É É�*�þ ,hHBHKð
ËhÄ]*DLNË�*«L�L/*-JMî *->3>3H},h*DLN03HKÅ�>3Ë�@KË�>;ô¢4´>?>
ÄMHKí
H-LNJQÅ1Ë�Ëh2ýLNHE,hHBHKð
ËhÄN*«LNË(*DL"Ä]Ë�J]HKÞ_Ä],hË(,hH-Å_üF03,�L+>?Ë�@KË�>;ô

å Îqã>©¥ÏFÎ�êKãc¨7Ó¬ÕcÓ}Ð¥êKÓýÏFÐ@��Ó*æÿê�×qÓBÐ¥êEÀç� .10?>3Ë�LN._Ë³*-Ä],/.10ALNË�,�L]Þ1Ä]Ë³É�*�þÈí
Ë
,�HKÅ1JM0?21Ë�Ä]Ë�2�*DJ�J]*DLN03JMÇq*-,�LNHKÄvþ�03Å�L]ËhÄ]ÉEJ�H-Ç"0?2_ËhÅ�LN0:9F,�*«LN03HKÅõH-Ç�L].1ËúÄMËh>3Ë�@D*-Å�L
>3Ë�@-Ëh>3J³H-Ç�*-í1JvLNÄN*D,�LN03HKÅ1J�*-Å12öL].1Ëh03Ä'*-ÄvLN03,hÞ1>?*DLN03HKÅZ<
LN.103J�03J�Å1H-L�*úÆKÞF*DÄN*-Å�LNË�Ë
HDÇ�ÆK>3HKíF*D>Z,hHK._ËhÄ]Ë�Å1,hË�Å1HKÄQH-ÇyËy+�,�0?Ë�Å¬L6HKð
ËhÄN*«LN03HKÅ¸H-ÇyL].1Ë³Ä]HKí
H-L]Jhô

9UÅ12_ËhËh2a<«JMÞ1,/.(ð1Ä]HKð
ËhÄvLN03ËhJ721Ë�ðXË�Å12ð1ÄM0?É�*-ÄM0?>Aþ'HKÅ'L].1Ë�,hHBHKð
ËhÄN*«LN0A@KË�J],/.1Ë¡Ý
ÉEË�J6*-Å_2ýL].1Ë(*->?Æ-HKÄ]0ALN.1ÉEJQLN.1*DL´*-Ä]Ë'03ÉEð1>?Ë�ÉEËhÅ�LNË�2èF��4J�F�K�A�Ëh*-,/.�>3Ë�@-Ëh>qô\,FHKÄ
Ë¡ø_*-ÉEð1>?ËD< LN.1ËÈØ�>?*-Å}Ý�8�ËhÄMÆK03Å1Æ÷Ø�*-Ä]*-2103ÆKÉ .1*-J�íXË�ËhÅ¶21Ë�@}03J]Ë�2 L]H�ð1Ä]H�@B0321Ë
h¬Þ10ALNËËy+�,h03ËhÅ�L³>3H},h*->7J]HK>3Þ_LN03HKÅ1J´LNHúÉEHKJvL'Ä]Ë�J]HKÞ_Ä],hË,hHKÅ_ü10?,�LNJ6ï".103>3ËÍÉ�*-0?ÅBÝ
LN*-03Å10?Å_Æ�LUï¨H%îDË�þ#Ç�Ëh*DLNÞ1ÄMËhJ�ÙiÛNWDÜ�|



é L].1Ë,�HK.1ËhÄMËhÅ1,�ËÍH-Ç L].1ËÆ->?HKí1*->7J],/.1Ë�É�ËÍ*-Å12öL].1ËÍ*-í_0?>303LUþ¸L]Hú21Ë�LNËh,�L6L].1Ë
JM03L]ÞF*DLN03HKÅ1J"ï".1Ë�Ä]Ë³03L+03J"Å1H-L´*-ð1ð1>303,�*-í1>3Ë

é *�>3H},h*->?03ßhË�2 É�*-ÅF*DÆKËhÉEËhÅ�L�H-Ç´LN.1Ë¸ð1>?*-Å1Å103Å1Æ&*-Å12¶,hHBHKÄM210?Å1*DLN03HKÅ ð1Ä]HDÝ
,�ËhJ]JMËhJ¥ï"03L].Z<�0?Å(ðF*-ÄvLN03,hÞ1>?*-ÄM>3þ'03Å�LNÄM0?,h*DLNË�J]0ALNÞ1*DLN03HKÅ1J�<D*Qð1ÄMHKÆKÄMËhJ]JM03@-Ë¨L]ÄN*-Å}Ý
JM03L]0?HKÅ�LNHúÉEHKÄMË�Æ->?HKí1*->7J],/.1Ë�É�Ë�J�ï".103,/.�É%*�þêdM2_ËhÆKÄ]*-21Ë;e%LNHÈ*EÞ1Å10gh¬Þ1Ë
*-Å_2�,�ËhÅ�LNÄ]*->?03ßhË�2öð1>?*-Å1Å_0?Å1Æ%*-,�LN0A@}0ALUþKô

RQ.1Ë�Ç�HK>3>3Hcï"03Å1Æ"J]Ë�,�L]0?HKÅ_J¥ð_Ä]ËhJMËhÅ�LyJ]Þ1,�,hËhJMJ]0A@KË�>3þ¶®`¯±°�²´³ *DÅ12·®`¯�×�²�³¸ô

ë ì í`îçï jñð î 0¡ò�¿�½1Ã$3�½FÃ�¿I¼ót¡¿¨¾ ï 3Åô47õj`2�2�¿"Â�3�½FÃ�¿I¼

S�*-,/.EÄMHKíXHDL�Ä]Ë�,hËh0A@KË�J�L].1ËQJN*DÉ�ËQÉE03J]JM0?HKÅE21Ë�J],�Ä]03ð_LN03HKÅZ<�0qô�ËDô-LN._ËQJN*-ÉEËQJ]Ë�L�H-Ç
ð1*-ÄML]0C*->3>Aþ³HKÄ]21Ë�Ä]Ë�2L/*-JMî¬Jhô«4�L *-Å�þ³ÉEHKÉEËhÅ�L *+L/*DJ]î'03J�JN*D0?2(LNH+íXË�A�öUA<}�ÚU�)Cf?;��A
0AÇQ*D>?>�0ALNJ�*-Å�LNËh,�Ëh21Ë�Å�LÍL/*-JMî¬J*-ÄMËú*D>?ÄMË�*-2_þ÷*D,/.10?Ë�@KË�2õHKÄ³Þ1Å121Ë�Ä�Ë¡ø_Ë�,hÞ_L]0?H-ÅZô
)"HKí
H-LNJ"*DÄ]Ë³0?Å}Ç�HKÄ]ÉEËh2¸ï".1Ë�Å1Ë�@-ËhÄ�*ÍLN*-J]î#03J"JML/*DÄMLNË�2�H-Äa9FÅ103J].1Ë�2Zô

RQ.1Ël®`¯±°�²´³ L/*-JMîú*D>?>3H},h*DLN03HKÅ%ð1Ä]HB,hË�J]JQ*->3>3Hcï"J�LN.1Ë6Ä]HKí
H-LNJ�LNH�0?Å_,hÄ]Ë¡Ý
ÉEË�Å¬LN*->3>3þö,/.1H}H-J]ËE*%LN*-J]îö*-ÉEHKÅ1ÆúL].1ËÍ,hÞ_Ä]Ä]Ë�Å�L�A�öUA<}�ÚU�)Cf?;��A��)C J<��J�ôc�&ËÍÞ1JMË
*DÅ%*D2F*-ð_L]Ëh2E@KËhÄMJ]03HKÅúHDÇXL].1Ë±÷�G �8��H�C�}���ø·A���ù�H<G �	G�}<G ��ÙiÛKÛDÜ_Ç�HKÄ LN.1Ë"Å1Ë�ÆKH-L]0C*«Ý
L]0?H-ÅZô4�&Ë�>?03ÉE03LQL].1Ë'Å1Ë�ÆKH-LN0?*DL]0?HKÅ¸*DÅ12¸ð1>C*DÅ1Å103Å1Æ�LNHÍLN._Ë'J]Ë�L"HDÇyË¡ø}Ëh,hÞ}L/*-í1>3Ë
LN*-J]î¬J'í
Ëh,h*-Þ1J]ËD<Z03Å÷Æ-ËhÅ1Ë�ÄN*->q<Z*Èð1>?*-Å L]HÈðXË�ÄMÇ�HKÄMÉ *úLN*-J]îýÉ�*�þ 21Ë�ðXË�Å12²HKÅ
L].1Ë(JML/*«LNË³H-Ç�L].1Ë³ïIHKÄM>?2�Ä]Ë�J]Þ1>ALN03Å1Æ%Ç�H-Ä]É L].1Ë³ð1Ä]Ë�@}03HKÞ1J+L/*-JMî¬Jhô�RQ.1Ë,/._HK0?,�Ë
,�Ä]0ALNË�Ä]03HKÅúï"03>?>
íXË"LN._Ë6,hH-JMLNJ¨H-ÇZL].1Ë6ð1>?*-Å1J¨Ëh>?*-í
HKÄN*DL]Ëh2%í¬þ%210AûaË�Ä]Ë�Å¬LIÄ]HKí
H-L]J
2_Ëhð
ËhÅ12103Å1Æ%HKÅ#LN.1Ë�0?Ä",�*DðF*-í103>?0ALN03ËhJ´*-Å12ýJ]0ALNÞ1*DLN03HKÅ1J�ô

,�03ÆKÞ1ÄMË¼(öJ]._Hcï"J{®`¯�°±²�³ L/*DJ]î&*->?>3HB,�*DL]0?HKÅõJvL/*DL]Ë#210?*-ÆKÄN*DÉýôyRQ.1ËhÄMË
*DÄ]ËúM�ðXHKJMJ]03í1>3ËýJvL/*DL]ËhJy|Å�r�gCE�8�8F��*�K<ÂA�D CE�VI
}<G�J��;<]}
CE�rKEF�KfCE�$A�<a?�A<J���I
}
CE�rKEF�KfCE�	A
*DÅ12¹F�K4��A�ô

4 ÄMHKí
H-L¿û�üQËhÅ�LNË�Ä]J LN._Ë·A�D CE�VI
}<G�J��¢JMLN*DLNËIï"._ËhÅ1Ë�@KËhÄ�L].1ËhÄMË�0?J�*-Å�Þ1ð
2F*DL]Ë
03ÅÈLN._Ë'J]Ë�L�H-Ç"A�öUA<}�ÚU�)Cf?;��AQ�)C J<��J(*-Å_2#03LQ03JQÄ]Ëh*-2_þ�LNH�Å1Ë�ÆKH-L]0C*DL]Ë'*Å1Ë�ï LN*-J]î
!$#&%/ô�9�L%03Å�@KHKîDËhJ%03L]J�ð_>C*-Å_Å1ËhÄý!)(f%(0?Å¶HKÄM21ËhÄ�LNH²Jvþ}Å�L].1ËhJM0?ß�Ëöð1>?*-Å1JEÇ�HKÄL].1Ë
Ë¡ø}Ëh,hÞ}L/*-í1>3ËQL/*-JMî¬J¨*DÅ12ÍLNH'Ë�JMLN03É�*DLNË�L].1Ëh03Ä�,hH-JMLNJ]!qÛ�%/ôDRQ.1ËhÅa<fû´ü"J]Ë�>?Ë�,�LNJ�L].1Ë
LN*-J]î�Ç�HKÄ¨ï"._0?,/.ý03L�,�*-Å¸ð1ÄMHKðXH-J]Ë'*Íí
Ë�LMLNËhÄQ,�HKJMLILN.F*-ÅÈL].1Ë',hH-JML+*-Å1Å_HKÞ1Å1,�Ëh2
í�þ¸H-L].1ËhÄQÄMHKí
H-LNJ�<F03Ç�*-Å�þKô

9�ÇyLN.1Ë�Ä]Ë³0?J"Å1H�J]Þ_,/.�L/*DJ]î�<>û´üË�Å�LNËhÄMJ+L].1Ë�F�K4��A³JMLN*DLNË{!që�%/ô
9�Ç(*&LN*-J]îþ«cÿ�03JÈJ]Ë�>?Ë�,�L]Ëh2Z<"û�ü�ËhÅ�LNË�Ä]JúL].1Ëê}
CE�rKEF�KfCE�	AöJvL/*DL]Ëè!^XU%/ô�û´ü

JMËhÅ12_J0ALNJ(H-ûaË�Ä'LNHý,hÞ1ÄMÄ]ËhÅ�L�?�A<J���}
CE�rKEF�KfCE�	AEÇ�HKÄ�L].10?J³L/*DJ]î²*-Å12²ïI*-03L]J(Ç�H-Ä
*DÅ�*-Å_JMï¨ËhÄhô79�Ç¨LN.1Ë�*-Å1JvïIË�Ä�03J³ðXH-J]0ALN0A@KË-<7ÉEË�*DÅ10?Å_Æ�LN.1*DL'LN.1ËE,�Þ1Ä]ÄMËhÅ�Lß?�A<J��
}
CE�rKEF�KfCE�	A(*-,�,hË�ð_LNJ"LNHELNÄ]*-Å1JMÇ�Ë�Ä"«\ÿ�L]H�û´ü-ô>û´üË�Å¬L]ËhÄMJ+L].1Ë{?�A<J���I
}
CE�rKEF�KfCE�	A
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JvL/*DL]Ë'!;ó�%Nô T+Hcï¨Ë�@-ËhÄ�< LN.1Ë¸*-Å_JMï¨ËhÄE,�*-Åõí
Ë#Å1Ë�Æ�*DLN0A@KËD< ÉEË�*-Å_0?Å1Æ�L].F*DLÍL].1Ë
,�HKJML6H-Ç�û´ü�03J6Å_H-L�í
Ë�LMLNËhÄ+LN.F*DÅöLN.1Ë�,hHKJvL�H-Ç�LN.1Ë�,hÞ1ÄMÄ]ËhÅ�L±?�A<J��]}
CE�rKEF�KfCE�$A�ô
û�ü´LN._ËhÅ%*-íF*-Å12_HKÅ1JÅ«\ÿ"*DÅ12%Ë�Å�LNËhÄMJ�L].1Ë�A�D CE�VI
}<G�J���JvL/*DL]Ë+03Å�HKÄ]21Ë�Ä�LNH³J]Ë�>?Ë�,�L
*�Å1Ë�ï L/*DJ]îª!�M*%/ô

� .1Ë�Å¸*Ä]H-íXH-Laû´ü'ËhÅ�L]ËhÄ]J�L].1Ë¶?�A<J���I
}
CE�rKEF�KfCE�	A�JvL/*DL]Ë´Ç�HKÄI*ÆK0A@KËhÅÈLN*-J]î
«cÿ-<
0AL�.1HK>321J�03Å LN._0?J�JvL/*DL]ËÍÞ1Å�LN03>�Ë�03L].1ËhÄ603L6íXË�ÆK0?Å_J�«\ÿ�Ë�ø}Ëh,�Þ_LN03HKÅ²HKÄ´Þ1Å�LN03>
0ALQÄMËh,hË�03@-ËhJ+*í
Ë�LMLNËhÄIH-ûaË�ÄIÇ�Ä]H-É *DÅ1H-LN._ËhÄ�ÄMHKíXHDL�<BHKÄIÞ1Å�L]0?>X03L"*DíF*-Å121H-Å1J´«cÿ
2_Þ1ËÍLNH¸*úÇq*-03>3Þ1Ä]Ë�HKÄ´LNH¸*È,hHBHKð
ËhÄ]*DLN0A@KË�ÄMË�*-,�LN03HKÅê!tì*%Nôa9�L'LN._ËhÅ²ËhÅ�LNË�Ä]J�L].1Ë
A�D CE�VI
}<G�J��¨JMLN*DLNË³03Å�HKÄM21ËhÄQL]H�JMËh>3Ëh,�L�*�Å1Ë�ï L/*-JMî�ô

Ò�à ½ ãZã>��Ó¬ÕcÏ_äc×�¢XÓ��ÈÓ¬ÏFê-äc×�ã
Ð
RQ._Ë����	�	
���J],/.1Ë�É�Ëú*->3J]Hýð1Ä]H�@B0?2_ËhJ�*#L]Ä]Ëh*DLNÉEËhÅ�L³Ç�HKÄ',�H}HKð
ËhÄ]*DLN0A@KË�Ä]H-íXH-L
í
Ëh.1*�@B03HKÄ03Å�,h*-J]Ë�H-ÇQË¡ø}Ëh,hÞ}LN03HKÅ�Çq*-03>?Þ_Ä]Ë-ô¡� .1Ë�Åÿ*�ð_Ä]HKí1>3ËhÉ HB,h,�Þ1Ä]J(LN.F*«L
ð_Ä]Ë�@-ËhÅ�LNJ"*(Ä]HKí
H-L´û´ü�Ç�Ä]H-É *-,/.103Ë�@B0?Å_ÆE*�L/*-JMî¶«\ÿD<B0AL´91Ä]JML¨LNÄM0?Ë�JILNH�Ä]Ë�Ý�ð1>?*-Å
03ÅõHKÄM21ËhÄ(LNH 9FÅ12¶*DÅ1H-LN._ËhÄJMË�L�HDÇ+*-,�L]0?HKÅ_JLNH²*-,/._0?Ë�@KË�«cÿÈJMLN*-ÄML]0?Å1Æ�Ç�Ä]HKÉ
L].1Ë�Å1Ë�ï JvL/*DL]Ë%ÄMËhJ]Þ_>3L]0?Å1Æ�Ç�Ä]HKÉ L].1ËEÇq*-0?>3Þ1ÄMË-ô¥OIÞ_L�03Ç"û´üú21HBËhJ(Å1H-L 9FÅ12�*
Å_Ë�ï ð_>C*-Åa< 03LEJMËhÅ12_J%ÄMËh>3Ë�@D*-Å�L�0?Å_Ç�H-Ä]É�*DLN03HKÅõï"0ALN.�*þH�A�;Ú8A<J���� G H�B8A�� � L]H
L].1ËHDLN.1Ë�Ä6Ä]H-íXH-L]J6*DÅ12öïI*-03L]JhôX9�Ç�J]Ë�@KËhÄ]*-> ÄMHKíXHDLNJ+ð1Ä]HKð
HKJMË�LN._Ëh03Ä6.1Ë�>?ðZ<\û´ü
JMËh>3Ëh,�LNJ�LN.1ËQí
ËhJvL�H-ûXËhÄhôNû´ü+*-íF*-Å12_HKÅ1J¿«cÿ�HKÅ1>AþÍ0AÇa0AL�ÄMËh,hË�03@-ËhJ�Å1H³.1Ëh>3ðEH-ûXËhÄhô

� ì í � ¿"¿ w 07¾83�½FÃ���0 ½43Åô47u3�Ârq'Ã$0��´0�kv0y¼I½�� ì í��èï j��
3�¼�À!½sqQ0������! #"%$'&)(!� Â¢¿¨¼�Â�0 w ½

9UÅ*���,+-
.��ô�LN._Ë�L/*-JMî�*-,/.103Ë�@-ËhÉEËhÅ�L�>3Ë�@-Ëh>�03J�íF*-J]Ë�2%H-Å%*DÅ�03Å1,�Ä]ËhÉEË�Å¬LN*->�ð1>?*-Å
@D*->3032F*DLN03HKÅÍð_Ä]HB,hËhJMJhô = L/*-ÄvLN03Å1Æ6Ç�Ä]H-Éù*+L/*-JMî(L].F*DL�.F*DJ�í
ËhËhÅE*D>?>3H},h*DLNË�2ÍLNH�0AL�<



*ÍÄMHKí
H-LÂû´ü(ð1>?*-Å1JQ0ALNJQH�ï"Å¸J]Ë;h¬Þ1Ë�Å1,hË�H-Çy*-,�L]0?H-Å1Jh<1,h*->3>?Ë�2¹F��rKEF�D�F�KEÚ4CE���r�gCE�Fô
RQ._0?JQð1>?*-ÅÈ03J�ð1ÄMH}2_Þ1,hË�2Èï"03L].1HKÞ_L�LN*-î¬0?Å_Æ�0?Å�LNHÍ*-,h,�HKÞ1Å�LQLN.1Ë´H-LN._ËhÄ�ÄMHKíXHDLNJ;z
ð_>C*-ÅaôZ4´ÇlL]ËhÄ6L].10?J'ð_>C*-Å_Å10?Å_ÆýJvLNË�ðZ<�û´üEÅ1Ë�ÆKH-LN0?*DL]ËhJ�ï"0ALN.�LN.1Ë�HDLN.1Ë�Ä�Ä]HKí
H-L]J
03ÅýHKÄ]21Ë�ÄQLNHE0?Å_,hÄ]Ë�ÉEËhÅ�L/*->3>Aþö*D2F*-ð_L"0ALNJ"ð1>?*-Åý0?Å¸LN.1Ë³É�Þ1>3L]0AÝ�Ä]HKí
H-L",�HKÅ�LNË�øBLhô

4 ÅBÞ_Éí
ËhÄÍH-Ç�,hHKÅ_ü10?,�L�=D,�H}HKð
ËhÄ]*DLN0A@KËúJ]0ALNÞF*DL]0?H-Åÿð1Ä]H-í1>?Ë�ÉEJ�*-Ä]Ë�ÄN*D0?JMËh2
ï"._ËhÅ *öÆKÄMHKÞ1ðÿH-Ç+*DÆKËhÅ�LNJJ].F*-ÄMËúLN._ËÈ,hHKÉEÉEHKÅõÞ1JMËÈH-Ç"JMHKÉEËÈËhÅ�LN0ALN03ËhJ�H-Ä
2_Ë�@B0?,�ËhJ´0?Å¸LN.1Ë³Ë�Å¬@B03Ä]HKÅ_É�Ë�Å�L�ô

RQ.1Ë�~�A<}<B4CE�8F�J�~RJ¨ð1ÄMHc@B0321Ë(*�J]Þ10AL/*-í_>?Ë'Ç�ÄN*DÉ�Ë�ïIH-Ä]îÈÇ�HKÄ�ÄMHKí
H-L",hHBHKð
ËhÄvÝ
*«LN03HKÅZôa9UÅ_21ËhË�2Z<ZLN.1Ë�Ä]ËE*-ÄMË�Å¬Þ1ÉEËhÄ]H-Þ1J(*-ð1ð1>30?,h*DLN03HKÅ1J³*DÅ12�ðF*-ÄvLN03,hÞ1>?*-Ä]>AþöÇ�H-Ä
JMËhÄv@}03,h03Å1Æ(L/*-JMîBJ�<�ï".1ËhÄMË"L].1Ë"Ä]HKí
H-L]J�H-ÇlLNË�Å�Å_ËhËh2�LNH³HKð
ËhÄ]*DLNËQHKÄ L]H³0?Å�LNË�ÄN*-,�L
ï"0ALN.&*-Þ_L]HKÉ�*DLN03,EÉ�*-,/.103Å1ËhJ(HKÄ'ðF*-JMJ]0A@KË�21Ë�@B03,hË�J03Å&HKÄM21ËhÄ�L]H¸Ä]Ë�*D,/.÷L].1Ëh03Ä
Æ-H�*->3J�HKÄ LNH³JN*«LN03JMÇlþ�JMHKÉEË+03Å�LNË�Ä]ÉEËh210?*DL]Ë´JMÞ1í}ÝUÆ-H�*->3J�L].F*DL�*->3>3Hcï LN._ËhÉ�L]H�9}Ý
Å1*->?>Aþ�Ä]Ë�*D,/.ÍLN.1Ë�0?Ä É�*-03ÅÍÆKHK*->?J�ôE,FHKÄyË�ø_*-ÉEð1>3Ë-<-*6Ä]HKí
H-L�.F*-JyL]H�HKð
ËhÅE*62_H}HKÄ
03Å�H-Ä]21Ë�Ä(L]H�Ë�Å¬L]ËhÄ*ýÄMH}HKÉ¸<7HKÄ³.1Ëh*DL�L].1Ë�Hc@-ËhÅ�L]H *¸ÆK0A@KËhÅ&LNËhÉEð
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.

..

{Event  |Event  =Event(ATT  (?object):?new_value      ,?new−value  ,?e  )n nx x x n−1 n

{Event   |Event   =Event(ATT  (?object):?value,?new−value  ,?e  )}11 x
x x

1 1

name−mechanism(?entity)

Begin−state=
{att  |att  =ATT(?object):?value}

Path
Path

x x

1

i

End−State=
{att  |att  =ATT  (?object):?value  }

rule  =Rule(?type,state−violation,u,proposed−state)}}

x x x n

j j hRules−list={Ev−rule  |Ev−rule  ={rule    |

h

.  . .

n

List−Event  =1
i

List−Event  =
i
n

i
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e11  e12  e13   e14  e15    e16   e17   e18  e19  e20

door−state:DOOR−FS1,CLOSED

furnace−state(S1−FURNACE):OFF

furnace−state(S1−FURNACE):OFF

door−state(DOOR−FS1):CLOSED

furnace−state(DOOR−FS1):CLOSED

door−state(DOOR−FS1):OPENED

furnace−state(S1−FURNACE):ON

Event (door−state(DOOR−FS1):(Closed,Opened),e12),Rp,Suc={e13}

Event (furnace−state(S1−FURNACE):(OFF,ON),e14),Rp,Suc={e18}

Event (furnace−state(S1−FURNACE):(ON,OFF),e20),Rp,Suc={}

Event (door−state(DOOR−FS1):(opened,closed),e19),Rp,Suc={}

Use−furnace(S1−FURNACE,2)

¬  ® ¯ ° ± ¬ ± ² ¯ ° ³ ´ ± µ ´¶ ¬ ± · ± ¸ ¹ ¬ ´ ± ° ° ¬ ¹ º

¹ » ¹ µ ¶ ¬ ²  ® ¼ ¹ ¯ ¬
° ¶ µ µ ¹ ° ° ² ® µ ¬ ± ² ¯ °
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Original plans: New plan of Rp and Rq
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Doors: D0 , D1
Meals: M1, M2, M3
Containers: C3, C4
Stations: S0, S1, S3, S4, S8, S9
Robots: R0, R1, R2, R3, R4

D1

M3

S0
open−area

S1

D0

open−area

S3
M1

C4

S4
C3

S8

M2 S9
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T11: pos(C4):S4
−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−

T10: pos(C3):S3

state−room(S1):DIRTY
state−room(S8):DIRTY
state−exame(S3):NO
state−exame(S4):NO
pos(C3):S4
pos(C4):S3
pos(M1):S3
pos(M2):S8
pos(M3):S1

−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−

T6: pos(C3):S1
T7: pos(C4):S8

−−−−−−−−−−−−−−−−−−−−

State4

T10, T11

−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−

−−−−−−−−−−−−−−−−−−−−
T13: pos(M2):S8
T12: pos(M1):S0
T9: pos(C4):S9
T8: pos(C3):S0

T0: state−room(S1):CLEAN
T1: state−room(S8):CLEAN
T2: state−exame(S3):OK

−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−−−−−−−−−−−−
T4: pos(M2):S1
T5: pos(M3):S8

State1 State2

T6,T7 T8, T9, T12, T13

State3State0

T0, T1, T2, T3, T4, T5

T3: state−exame(S4):OK
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redundant
cooperative action

action coordination

next task (T8)

r0 losts T6 for R1

next task (T9)

current
past future

additional plan
coordination

j k l m

T3

T2

T0

T1

T6

T6

T7

T5

T4

R3 opens D0

R3 opens D1

R2 closes D1

R2 closes D1

R3 opens D0,
R1 closes it
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