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� 2SDNRYiQt

�SOiQRYDFt� SUREOpP�� ~SOQ � XVSR iGiQë� SOiQ�� iVWH Q � XVSR iGiQë� SOiQ�� OLQHiUQt�� QHOLQHiUQt� SOiQRYiQt�
WUDQVIRUPDFH�QD� HäHQt�SUREOpP �

� +LHUDUFKLFNp�3OiQRYiQt

3UR� HäHQt� NRPSOH[QtFK� ~ORK� EXGH� SRW HED� Y\WYR LW� GORXKp� SOiQ\�� VORæHQp� ]� SULPLWLYQtFK� RSHUDFt�� 3URWR� L
VWDYRYë�SURVWRU� WDNRYpWR�~ORK\�EXGH�XKURPQë�D�EXGH�QiUR Qp�KR�HIHNWLYQ �SURKOHGDW��3URWR�E\OD�Y\WYR HQD
WHRULH� SRXæLWt� PDNURSHUiWRU � �PHWD�UHSUHVHQWDFt��� NWHUp� E\O\� VFKRSQ\� SRSVDW� SRGOH� VYëFK� 32'0Ì1(.� D
()(.7 �VSHFLILFNp�NXV\�SOiQRYDFtKR�SURFHVX��3URWR�MH�SRW HED�G OLW�RSHUiWRU\�QD

• SULPLWLYQt�²�QHSRSLVXMt�GDOät�RSHUDFH��QHGHNRPSRQXMt�VH�GiOH
• QH�SULPLWLYQt�²�S HGVWDYXMt�PHWD�UHSUHVHQWDFL�GDOätFK�VKOXN �RSHUiWRU

.H� NDæGpPX� QHSULPLWYQtPX� RSHUiWRUX� MH� W HED� Y\WYR LW� PHWRGX� '(&2026(�� NWHUi� UHGXNXMH� RSHUiWRU� QD
SUREOpP�SOiQRYiQt�QD�QLæät�~URYQL�

decompose( ):

ILQG�GHFRPSRVLWLRQ�UHODWLRQ� �LQLW�JRDO�O)

Π ← plan(init,goal,O)

return(Π)

323/$1�SOiQRYDFt�DOJRULWPXV�SRWp�SOiQXMH�VWHMQëP�]S VREHP�MDNR�X�QHKLHUDUFKLFNpKR�SOiQRYiQt��5R]OLäXMHP
PH]L� UHNXUHQWQtP� SOiQRYiQtP� GR� KORXEN\� D� SOiQRYiQtP� GR� GpON\�� =DWtPFR� SOiQRYiQt� GR� KORXEN\� SRNDæGp� S L
VSHFLILNDFL� VSUiYQpKR� PDNURSHUiWRUX� VSXVWt� DOJRULWPXV� SOiQRYiQt� QD� QLæät� ~URYQL�� S L� SOiQRYiQt� GR� GpON\
DOJRULWPXV�Y\WYR t�QHMG tY�FHOë�SOiQ�QD�DEVWUDNWQt�~URYQL�D�SDN�SRVWXSXMH�GR�KORXEN\�
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(i) if correct(Π) return (Π)

(ii) if exists-threats(Π)  Π ← resolve-threat(Π)

(iii) if not( Π ← Π + expand-sub-goals(Π,O)) return(failed)
(iv) get-back (i)

expand-sub-goals(Π,O):

either return(Π + choose-primitive-operators(Π,O))

or Π´ ← choose-operators-decompostion(Π,O)

 return( Π + plan( Π´))
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(i) if correct(Π) return (Π)

(ii) if correct(first(Π)) plan(rest(Π))

(iii) if exists-threats(Π)  Π ← resolve-threat(Π)

(iv) if not( Π ← Π + expand-sub-goals(Π,O)) return(failed)
(v) get-back (i)

expand-sub-goals(Π,O):

either return(Π + choose-primitive-operators(Π,O))

or Π´ ← choose-operators-decompostion( Π, O)

 return( Π + Π´)

��� 3OiQRYiQt�' ND]

-HGQi�VH�R�DSOLNDFL�KLHUDUFKLFNpKR�SOiQRYiQt�GR�SUREOHPDWLN\�GRND]RYiQt�PDWHPDWLFNëFK�Y W��9ODVWQ �FHOë�VY W
RSHUiWRU �D�PHWD�RSHUiWRU �SRSLVXMH�LQIHUHQ Qt�]QDORVW�PDWHPDWLND�NG\æ�SRVWXSXMH�S L�Y\WYi HQt�G ND]X��6Y W
MH�WHG\�UR]G O Q�QD�PHWRG\�D�WDNWLN\��NWHUp� tGt�GRND]RYDFt�SURFHV��([LVWXMt�W L�Ii]H�DOJRULWPX�

• SOiQRYiQt
• RKRGQRFHQt
• H[HNXFH

�YL]�REUi]HN��S tNODG�

��� 3OiQRYiQt�5R]KRGRYiQt

3OiQRYiQt� UR]KRGRYiQt� MH� REHFQi� PHWRGRORJLH� UHSUHVHQWDFH� ]QDORVWt� SUR� OLERYROQë� UR]KRGRYDFt� SURFHV�
=QDORVWL� MVRX� ]GH� YODVWQ � UHSUHVHQWRYiQ\� SRPRFt� YtFH�~URY RYëFK� UR]KRGRYDFtFK� JUDI �� 0RWLYDFH� VLPXODFH
UR]KRGRYDFtKR�SURFHVX�MH�WHG\�SURKOHGiYiQt�UR]KRGRYDFtKR�JUDIX�]D�~ HOHP�QDOH]HQt�FHVW\��.WHUi�UHSUHVHQWXMH
YëVOHGQp�UR]KRGQRWt�

([LVWXMt�GYD�W\S\�UR]KRGRYDFtKR�JUDIX�²�DEVWUDNWQt�D�VSHFLILFNë�

�YL]�S tNODG\��²�]G UD]QLW�GLVWULEXRYDQRVW��SRXæLWt��VWURMRYp�X HQt

� 3UREOpP�5iPFH

-HGQtP�]H�]iNODGQtFK� ILORVRILFNëFK�SUREOpP �SOiQRYDQt� Y� XP Op� LQWHOLJHQFL� MH� SUREOpP�]QiPë� UiPFH�²� IUDPH
SUREOHP� D� MHPX� S tVOXäQë� UDPILFDWLRQ� SUREOHP�� 3UREOpP� UiPFH� WNYt� Y� WRP� MDN� YKRGQ � D� HIHNWLYQ � UHSUHVHQWRYDW
]QDORVW� Y� VLWXD QtP� NDONXOX� R� WRP� æH� VH� Q MDNi� YODVWQRVW� REMHNW � SR� DSOLNRYiQt� MLVWp� DNFH� QHP Qt�� 3UR� WRWR
SRXætYiPH� UiPFRYp� SUHGLNiW\�� 7 FK� DOH� P æH� EëW� VWUDäQ � PRF� D� QLNGR� QHYt� NROLN� MLFK� EXGH� Y� EXGRXFQX
SRW HED��7R�MH�Q FR�FR�XP Oi�LQWHOLJHQFH�MHäW �QH]YOiGOD�Y\ HäLW���UHSUHVHQWD Qt�SUREOpP�

5DPLILND Qt�SUREOpP�QDRSDN� Hät�SRW HEX�UHSUHVHQWRYDW�MDN�VSROX�QDRSDN�VRXYVt�Y\NRQDQp�DNFH�

� 3 HKOHG�3OiQRYDFtFK�6\VWpP\

• 4$��7+(25(0�3529(5��������*UHHQ��]DORæHQ�QD� VLWXD QtP�NDONXOX��4$��TXHVWLRQ�DVNLQJQJ�²
V\VWpP�VH� VQDæt�RWHVWRYDW� MVRX�OL�S HGSRNODG\�RSHUiWRUX�SUDYGLYp��1HMVRX�OL�SDN�YUiWt� DOWUQDWLY\
MDN�MH�QDVWDYLW�YH�VP\VOX�GDOätFK�RSHUDiWRU ��YD]E\� D]HQt��«���YUiWt�VHNYHQFL�DNFt



• .2:$/6.,� ²� ����� �SURORJ��� ]DORæHQ� QD� MD]\NX� YtF iGRYp� SUHGLNiWRYp� ORJLN\�� Y\WYi t� SDUWLDO
RUGHUHG�SOiQ\

• 675,36�²�������)LNHV��+DUW��1LOVRQ��QHM]QiP Mät�SOiQRYD ��SUDFXMH�QD�P\äONHQNiFK�↑�� �]DORæHQR
QD�*36��PHDQV�HQG�DQDO\VLV��]PHQäXMH�SR HW�QHVHGtFtFK�DWULEXW ���SRXætYDO�WURM~KHOQtNRYRX�WDEXONX
SUR�UHSUHVHQWDFL�]iNODGQtE�WHOHRORJLFNp�VWUXNWXU\�SOiQX���S tNODG�

• +$&.(5� ²� ����� �6XVPDQ��SUYQt� SOiQRYD � NWHUë� VH� X t� ]H� VYëFK� FK\E��P O� MVLWRX� JDOHULL� NULWLN�
,17(53/$1����SRNUD RYiQt��7DWH��+$&.(5

• :$/',1*(5� ²� ������ SUREOpP� VH� V\VWpP\�↑�� MH� Y� WRP� æH� VWUiYt� DV� QD� äSDWQpP� SOiQ\� D� NG\æ
VHOæRX�VWDYt�SOiQ�]QRYX��=GH�MH�SRæLWi�PHWKRGRORJLH�UHJUHVH�FtO ��NGH�VH�SOiQ�VWDYt�WDN�DE\�GRViKO
Q MDNpKR�FtOH�D�E\O�GiOH�PRGLILNRYiQ�DE\�GRViKO�GDOätKR��HWF�

• :$53/$1�²������VWHMQp�MDNR�↑��DOH�SRXætYi�UHJUHVH�DNFt���QDMGH�DNFL�NWHUi�VSO XMH�FtO�D�VQDæt�VH�QDMtW
PtVWR�Y�SOiQX�NDP�E\�VH�GDOD�FR�QHMPtUXPLORYQ ML�YORæLW�

• 12$+� ²� ����� QHOLQHiUQt� SOiQRYD � NWHUë� MDNR� SUYQt� ]DYHGO� SRMHP� SURFHGXUiOQtFK� VtWt� SUR
UHSUHVHQWDFL� iVWH Q �XVSR iGDQëFK�SOiQ ��3RXæLO�KLHUDUFKLFNRX�GHNRPSRVLFL��/HDVW�&RPPLWPHQW

• 121/,1�²�7DWH�↑
• 02/*(1�²�6WHILN�EDVHG�RQ�FRQVWUDLQ�VDWLVIDFWLRQ��FRQVWUDLQ�SURSDJDWLRQ
• 356�²�SURFHGXUDO�UHDVRQLQJ�V\VWHP��SRXætYi�DXWRPDW�NRQH QëFK�VWDY �D�E\O�SRXæLW�SUR�57�
• 2�3/$1�²��7DWH��RSHQ�SODQQLQJ�DUFKLWHFWXUH��MH�]DORæHQ�QD�ILORVRILL�WDEXOH�D�Y\XætYi�PQRKp�GDOät

↑�PHWKRGRORJLH��0$6�SOiQRYiQt�


