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Prove: X is P
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generalize

A New Domain Rule:
Things "like" X are P

Y is like X

Complex Proof
Process

Trivial  Proof

Y is P
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� bQhQhf]vaOPu|~P[NrT.tvPuTu_Q]vYuTGWSJ	L\NQP=]pV\gz]sc3RS]vXpWji.TGR�aOP=JoL\P=JQimP=aZLONrTGLkL�T��vP=JwL\]G�XvPmL\NQP=V.e�NQP=RShzL\]u_QPÁ�rJQPZ|9N^P=L\NQPmV¡]pV3J^]vL¡T[V\]pÀr]pLDiUTsJzÀrP>i=R�Tsa\a\W��rPm_ATGaDVO]vÀQbQaOLUx���9N^PZa�TsYZP>_Q]pY7TsWjJFL\NQP=]pV\gzYuT.g7ÀfPZb^a\Plc�b^R;c�]vVDaOP=tvPmV�TGR9]pL\NQPmV¡hQb^V\hf]va\PmaZTGRSa\]feÀQbQLnTsYZ]pJQXD]vLONQP=V9LONQWSJQXva.eQWSL~_^P=a\i=VOWSÀrP=a'LONQPDi=]pJQi=P=hQLl_\VO]vÀQbQaOLUx a` 
IKJZLONQWSa9P=qQTGYZh^RjPpeGRSP=LU� a;a\bQhQhf]vaOPDL\NfTGL;]vbQV;_Q]vYuTGWSJkL\NQP=]pV\g[WjJ^i=RSbQ_QP=a;L\NQP'aOP=Jo�L\PmJQi=P=a.¢

¢£�ºrÌz¤v� § ® §  ~¾ ¤3¦ « § ¤)¥U� §  
� ¶ JuWjJ^_QWSt`WS_QbfTGRfL\NrTsL9iUTGJ[�rq[WjLOa\P=R�c�Wja9VO]vÀQb^a\LUx½ 

¦ ÌUÌz¤p��ºÉ®<§p �Ã�¨M³o«R£�´�Ìp��ºf n¾©¢£�ºfÌz¤v��º�®�§v 
� ¶ NfTGÀQWSRSPnWSJQ_QWStoWS_QbrTsRrLONrTGL9iUTsJua\P=P¡TsJQ]vLONQP=V�P=JoL\WSLKg>iUTGJ��rq>L\NrTsL9P=JoL\WSLKgox  

¤3¦ « ¦ ¥U�Mªn Ç¾ ¦ ÌUÌz¤v�%ªD®�ªn 
� ¶ RSR}V\]vÀf]vLOaniUTsJua\P=PDLONQP=Y[a\P=RStvPmaUx½ 

¤ ¯�«>¯^��ºf ~¾¬¨M³o«R£�´�Ìp��ºf 
�M��¯��'¯.�Ki=R�TGaOa~WSJQ_^WjtoWS_QbrTsRSa~TGVOPDNrTGÀ^WjRSPvx½ 

 °!®Dª>��ºf �¾¬¨M³o«R£�´�Ìp��ºf 
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�M°9°!� È �dimR�Tsa\a�WjJ^_QWSt`WS_QbfTGRSa~TGVOP'NrTGÀQWSRSPvx½ 

±z±z±
�9*;gzi=]pJ`tpP=JoL\WS]vJÉe�tvTGV\W�TsÀQRSP=a¡TGVOP7Tsa\a\b^YZP=_zLO]MÀrP[bQJQWStvPmV\a�TsRSRjg�2obrTGJoLOW��fP=_�x½ ��zPi=]pbQRS_ b^a\PMLONQP=]vVOP=Y>�KhQVO]Gt`WSJQX	YZPmL\NQ]o_Qa>]phrP=VlTGLOWjJ^XA]vJ LONQWSa>_Q]vYuTGWSJzL\NQPm]vV\g LO]i=]pJQi=RSbQ_QP�|9NQP=L\N^P=V9i=P=VOL�TGWSJ[V\]vÀf]vLOanTGVOPnV\]pÀQbQaOLUx��9NQP=aOP'YZP=LONQ]o_Qa�YZWSXpN`LÉÀrP�i=]vY-�hQbQLlTGLOWj]pJrTGRSRSgO2`b^WjLOP'P=qohrP=J^a\WStvPDÀfP=iUTsbQa\PkP=qoL\PmJQa\WStvP'aOPUTGVOi�NFY7T.gkNrT.tvP'L\]>ÀfP'hrPmVK�c�]pV\YZPm_zL\]	_QP=V\WStpP7TFi=]vJQimRjb^a\WS]vJ�x�*;bQLZT.c�L\P=VkNrT.toWSJQXuc�]pbQJQ_ T�hQV\]o]Gc�c�]vVka\]pYZPhrTsV\L\WSi=b^R�TsV9V\]pÀr]pLUeQ|;P'YZWSXvNoL�ÀfP¡TsÀQRSP3LO]>_QP=VOWjtpP'a\]vY[PnJQPm|�a\P=JoL\PmJQi=Pk|9NQ]vaOPDbQa\PTGRSRS]G|9a9TDY>bQilN-cdTGaOL\P=V9i=]pJQi=RSbQaOWj]pJ�x

�zP¡J^P=qoL3aONQ]G|¸N^]G|¸a\b^i�NzT[JQP=|!V\bQRSPkYZWSXvNoL9ÀfP>_QP=V\WStpP=_�WSJ	L\NQWSa'P=qQTGY[hQRSPvx
� bQh^hr]pa\PD|;PDTGV\P'XpWjtpP=JMTDJobQY>ÀfP=V;]Gc�cdTsi=L\anTsÀr]pbQLF²nbQYuÍQepa\bQilNMTGa.¢

¤'¦ « ¦ ¥U�M³ §5´ Íp 
¤ ¯�«>¯^�M³ §5´ Íp 
µF¶ Ìp�M³ §�´ ÍQ®lÍv 

·�³ ¨}§5¸ ³�¹<¥ § ËGÌ.Ëo�M³ §5´ Í^®�Ê ¤  
±z±z±

�zPDTGVOP+TsRSa\]>L\]pRS_ZL\NfTGL ¤'¦ « § ¤)¥U�M³ §5´ Íp ;Wja9LOV\bQPpeQÀQbQL�|~P'JQPmtvP=VOL\NQP=RSP=aOa¡TGLOL\P=Y[hQLL\]	�fJQ_�T	hQV\]o]GcD]sc+LONrTGLZTsa\aOP=V\LOWj]pJ�bQaOWjJ^XzL\NQP=aOPucdTsi=L\auTGÀf]vbQL�²�bQY7ÍMTsJQ_ L\NQP_Q]pY7TGWSJ>LONQP=]vVOg`x;�9NQP+cdTGi=LOanTGÀf]vbQLº²nbQYuÍDim]vV\VOP=a\hf]vJ^_ML\][L\NQP'c�PUTGLObQV\P=a�L\NrTsLn|;PYZWSXpN`L�bQaOPnLO]¡VOP=hQV\Pma\P=JoL�²�bQY7Í^x}IKJZLONQWSa�P=qQTGY[hQRSPvepJQ]vL~TsRSRr]sc�L\NQP=Y&TGV\P�V\P=RSP=tvTsJoLL\]MTu_^P=i=WSa\WS]vJATsÀr]pbQL ¤'¦ « § ¤)¥U�M³ §�´ Ív =x-�9NQP>V\P=RSP=tvTsJoLD]vJQPma¡TGVOP>L\NQ]pa\P>bQaOP=_A]pVJQP=Pm_QP=_uWSJ>hQV\]GtoWSJQX ¤'¦ « § ¤)¥U�M³ §�´ Ív {bQa\WSJQXDLONQPn_^]vY7TsWSJDL\NQPm]vV\gox��9NQP�hQV\]o]Gc�LOV\P=PWSJ»TÉWSXrx9.¯Qx½¯'WSa9]vJQP'LONrTGLnTkLKgohQWSiUTsR}L\NQP=]pV\P=Y-�dh^V\]GtoWSJQXDa\goaOL\P=Y Y[WjXpNoL�hQV\]o_Qb^i=Pvx
IKJÆL\NQP�R�TsJQXvbrTsXvPw]Gc¼E�*F0�eDLONQWSazhQV\]o]sc�WSaATsJ���4�$5�6�v�½�v���98v� c�]vV	L\N^P cdTGimL¤'¦ « § ¤�¥U�%³ §�´ Ív mx��zP>a\PmP>c�VO]vY1L\NQWSakP=qohQR�TGJrTsL\WS]vJ	L\NfTGLkL\NQP[]vJQRSgucdTsi=L\a>TGÀf]vb^L

²nb^Y7ÍkL\NfTGLn|;P=VOP¡bQaOP=_z|;P=V\P ¤'¦ « ¦ ¥U�M³ §5´ Íp nTsJQ_ ¤ ¯�«>¯^�M³ §5´ Íp =x�IKJMcdTsi=LUef|;Pi=]pbQRS_7im]vJQaOL\V\b^i=LnLONQP'c�]pRjRS]G|9WSJQX'V\b^RjP�c�VO]vY�LONQWSa9P=qohQR�TGJrTsL\WS]vJÉ¢
¤'¦ « ¦ ¥U�M³ §5´ Íp }Ã ¤ ¯!«>¯Q�%³ §�´ Ív ;¾ ¤3¦ « § ¤)¥U�M³ §5´ Íp 

�9NQP�P=qohQR�TGJrTsL\WS]vJkNrTGa;TGRSRS]G|~P=_kbQa;L\]Dh^V\bQJQP�a\]pYZPnTGLOL\VOWjÀ^bQL\P=a9TGÀf]vb^LA²nbQYuÍ�L\NrTsLTGVOP~WSVOV\P=RSP=tvTsJ`L;��TsL�RSPUTGaOL}c�]pV�_QPmi=WS_QWSJQX ¤'¦ « § ¤�¥U�%³ §5´ Ív O =xÉ�9NQWSa�LKgohfP~]sc h^V\bQJQWSJQX�WSaL\N^P��rVOa\L�a\PmJQa\P9WSJD|9NQWSilN¡TsJDP=qohQR�TGJrTsL\WS]vJ�WjaÉbQa\Pm_¡LO]nXvPmJQP=V�TsRSW6�mP~LONQP~imR�Tsa\aOW��fiUTGLOWj]pJhQVO]vÀQRSP=Y	x¡�O¼ ��PR¾p]vJQX�¿À�u]o]vJQPmg`e}z��/vêm¿�iUTsRSRæLONQWSaDTGa\hfP=i=L�]Gc~P=qohQR�TsJrTGLOWj]pJo�KÀrTGaOP=_
b.ced9f%gRh�i�jRdHk6g�cld9g�m�n�j.oek3cepq7p.n�fScek6c�rtsuwv�x xzy�{A|�}�~��!�	{�|�}�~�~��R�5���A}�}C��|��'����~\�.��~��.�.�z���7�
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Fixes(u, u) => Robust(u)

Robust(Num5)

Fixes(Num5, Num5)

Sees(Num5,Num5) Habile(Num5)

Sees(x,y) & Habile(x)
              => Fixes(x,y)

Robot(w)
     => Sees(w,w)

Robot(Num5)

R2D2(x)
         => Habile(x)

R2D2(Num5)

TÉWSXvbQVOP>U¯Qx½¯^¢ ¶ ��VO]o]Gc���V\P=P
RSPUTGVOJQWSJQX�Á=���p���e�\�[�R�S�9Gk���7�v���98p�Qx½ �*~bQLkL\N^PZV\b^RjP[|~P[P=qoL\VlTGi=LOP=_wc�V\]pY L\N^PZP=qohQR�T.�JrTsL\WS]vJMTGh^hQRSWjPman]vJ^Rjg[L\]l²nbQYuÍQx;�9NQP=VOP¡Y[WjXpNoL~ÀfPDRSWSL\L\RSPDtvTsRSbQP'WjJFRjP.TGV\J^WjJ^X>L\NrTsLV\b^RjPka\WSJQimP¡WSLnWSa�a\]ZaOhrPmi=W��rivxÂ°9TsJMWSLnÀfP¡XpP=JQP=VlTGRSW3�=P=_	a\][L\NrTsLnWSLniUTsJ�ÀfP>TGhQhQRSWSP=_L\]>]pL\NQPmV9WjJ^_QWSt`WS_QbfTGRSa~TGa9|;P=RSR9�

E�qQTGY[WjJfTGL\WS]pJM]GcnLONQPZhQVO]o]Gcna\N^]G|9a¡LONrTGLDLONQPZalTGY[P>hQV\]o]GcnaOL\VObQi=L\b^V\Pve;bQaOWjJ^XL\N^P¡alTGYZP�a\P=JoL\PmJQi=P=akc�VO]vY LONQP>_Q]vYuTGWSJZLONQP=]pV\goe}i=]vb^Rj_	ÀfP¡bQaOP=_zWSJQ_QP=hfP=JQ_^P=JoL\RSg]Gc;|9NQP=L\N^P=VD|;P�TsV\PkL�TGR3�oWSJQXZTGÀf]vb^L�²nb^Y7Ík]vV'aO]vYZP']pL\NQP=V�WjJ^_QWSt`WS_QbfTGRKxF�zPDiUTsJXvPmJQP=V�TsRSW6�mP¡LONQP>hQV\]o]sc~Àog�T>hQVO]oi=P=a\akL\NfTGL'V\P=h^R�Tsi=P=aDim]vJQaOL�TGJoLOaDWSJML\NQP>LOWShMJQ]o_QP=a]Gc'L\NQPuhQVO]o]GcDL\VOP=PM|9WSL\NwtvTGV\W�TsÀQRSP=a�TsJQ_A|;]vVS�oa>bQho| TsV\_e��bQaOWjJ^X�bQJ^W��fiUTGLOWj]pJALO]i=]pJQa\LOV�TGWSJuL\N^PDtvTGRSbQP=a;]Gc�tvTsV\W�TGÀQRSP=a9TGa9J^P=P=_QP=_FL\]>]vÀ^L�TGWSJuTkhQV\]o]Gclx
IKJDL\N^Wja}Pmq TsYZhQRSPvel|;P�VOP=hQR�TGi=P ¤3¦ « ¦ ¥U�M³ §5´ Íp fÀ`g ¤'¦ « ¦ ¥U��ËG ÉTGJQ_ ¤ ¯�«>¯^�M³ §5´ Íp Àog ¤ ¯�«>¯^�M¤. æTsJQ_kV\P=_Q]'LONQP9hQV\]o]sc9��bQa\WSJQX�L\NQP;P=qohQR�TGJrTsL\WS]vJ�hQV\]o]Gc�TGa�TÇL\P=Y[hQR�TGL\Ppx

²n]pL\P9LONrTGL�|;P9bQaOP9_QW-,»P=VOP=JoL~tvTsRSbQP=aÉc�]vV�LONQPnLK|;]'_QW-,»P=VOP=JoL�]oi=i=bQVOV\P=J^i=P=an]scÃ³ §�´ ÍTGL'LONQP>L\WShMJQ]o_QPmaUx���]vWSJQX>aO]Ma\]pYZP=LOWSYZP=a9VOP=a\bQRSLOaDWSJ�Y[]vV\P�XvP=JQPmV�TGRKe}À^bQL'JQP=tvPmVK�L\N^P=RSP=a\a;tvTGRSWS_¡VObQRSP=aUx��zP;JQ]G|�TGh^hQRSgDL\NQP�V\bQRSP=a;bQaOP=_>WSJ>L\NQP�hQV\]o]Gc}WSJ>L\NQP;c�]vV\|9TGVO__QWSV\Pmi=L\WS]vJÉe��vP=PmhQWSJQXuL\V�Tsi��M]Gc~LONQP>a\b^ÀQa\LOWjLObQL\WS]pJQa'WjY[hr]pa\P=_FÀ`gFL\NQPkYZ]pa\LnXpP=JQP=VlTGR
b.ced9f%gRh�i�jRdHk6g�cld9g�m�n�j.oek3cepq7p.n�fScek6c�rtsuwv�x xzy�{A|�}�~��!�	{�|�}�~�~��R�5���A}�}C��|��'����~\�.��~��.�.�z���7�



òUó^ô-¯`ôzí�ø¸ð�õní\�Mî�÷�ð z/Q
bQJQW��rPmV\anb^a\P=_	WSJ7LONQPDhQVO]o]Gc�x'�9²�]vLOPDL\NrTsL9|~PkTGRS| T.goa9aObQÀQa\LOWSL\bQLOP¡LOP=V\Y[a9L\NrTsL3TGVOPTGRSVOPUTG_QgkWSJ>L\NQP�L\VOP=P�c�]vV�tvTsV\W�TGÀ^RjPma�WSJ>V\bQRSP=a.x  ��9NQWSa�hQVO]oi=P=a\a�V\P=aObQRSL\a;WSJ>L\NQP�XvP=JQPmVK�TGRSW3�=P=_>h^V\]o]Gc�LOV\P=P'a\N^]G|9J>WjJ�TÉWSXrx;U¯^x½°Qx�²�]vL\P�L\NrTsL�L\N^Pn]oi=i=bQVOV\P=J^i=PD]Gc ¦ Ì.Ì ¤p��Ës®�ËG TGanTkJ^]`_^PDWSJZL\N^PDL\VOP=P'c�]pV\i=P=a'LONQP'bQJQW��riUTsL\WS]vJu]Gc�ºu|9WSL\N�§>WSJuL\N^P3_^]vY7TsWSJ>V\bQRSPve
¦ ÌUÌz¤p��ºÉ®<§p ~Ã�¨F³`«'£�´�Ìp�M§p >¾�¢£�ºrÌz¤v��º�®�§v mxk�9NQP¡aObQÀQaOL\WSL\bQLOWS]vJQa¡TsV\PkL\NQPmJATGhQhQRSWSP=_L\]�L\NQP9tvTsV\W�TGÀQRSP=a�WSJkL\NQP9LOWjhkJQ]o_QP=a9TGJ^_¡LONQPnVO]`]pL�JQ]o_QP9L\]DgoWSP=RS_kL\NQP9XpP=JQP=VlTGRfV\bQRSPv¢¤'¦ « ¦ ¥U��ËG }Ã ¤ ¯�«>¯^��ËG 9¾ ¤'¦ « § ¤�¥U��ËG =x

Robust(r)

Fixes(r, r)

Sees(r,r) Habile(s)

Robot(r) R2D2(s)

{r/w}
{s/x}

{r/x, r/y, r/s}

{r/u}

Robot(w)
     => Sees(w,w)

R2D2(x)
         => Habile(x)

Sees(x,y) & Habile(x)
              => Fixes(x,y)

Fixes(u, u) => Robust(u)

becomes R2D2(r) after
applying {r/s}

TÉWSXvbQVOP�.¯Qx½°Q¢ ¶ÅÄ P=J^P=V�TsRjW3�=Pm_
�öV\]o]Gc���V\P=P
�9NQWSa�VObQRSPzWSaML\NQPwP=JQ_!V\P=aObQRSL�]sc»E�*K0 c�]pVML\NQWSaMPmq TsYZhQRSPvx �9NQPwhQV\]oi=P=aOaÀog |9NQWSi�N�³ §5´ ÍwWSJ�L\N^WjauP=qQTsYZhQRSPu| TsauXvP=JQPmV�TGRSW3�=P=_ L\]�TÅtvTGV\W�TsÀQRSPMWSaZ|9NrTsL¼���PR¾v]pJQXÆ¿Ç�u]o]pJQP=goe} ��/pêm¿�iUTGRSR~���v�.�Q�����MQ[�R�S�9G¡���7�v���98v�F��L\N^P>hQV\P=imWjaOP>WS_QP=JoL\WSLKgu]Gc

²nb^Y7ÍkL\b^V\JQP=_	]vb^LnL\][ÀrP�WjVOV\P=RSP=tvTsJoL� =xk���9N^P¡XpP=JQP=VlTGRSW3�UTGLOWj]pJuhQV\]oi=P=aOaD_QP=aOi=V\WSÀfP=_WSJ�L\NQWSaMPmq TsYZhQRSP	WSaMÀrTGaOP=_�]vJ�LONrTGLF]Gc�¼���PR¾v]pJQXÆ¿À�u]o]vJQPmg`e}z��/vêm¿ZTGJ^_�_QW�c��c�P=VOa[c�V\]pY�LONrTGLu]GcZ¼��uWSL\ilNQPmRjRKe}�.�È���6��ef �!/vêm¿\x!IKLZWSa7TsRjaO]AaOWjY[WSR�TsV¡LO]ALONrTGL[bQa\P=_
b.ced9f%gRh�i�jRdHk6g�cld9g�m�n�j.oek3cepq7p.n�fScek6c�rtsuwv�x xzy�{A|�}�~��!�	{�|�}�~�~��R�5���A}�}C��|��'����~\�.��~��.�.�z���7�
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WSJ�¼�TÉW3�vP=a.e}�U�C���3��e} �pév¯m¿\x½ É°;RSPUTGVORjgoe�b^JQ_QP=V>i=PmV\L�TsWSJ Tsa\aObQYZhQLOWS]vJQa.e�L\N^Wja>XpP=JQP=VlTGRV\b^RjPkWSa'YZ]vVOPDPUTsa\WSRSg7b^a\P=_zLO]Zi=]pJQi=RSbQ_QP ¤'¦ « § ¤�¥DTGÀf]vbQL'TGJ	WSJQ_QWStoWj_^brTGRÉL\NrTsJML\NQP]vVOWSXvWSJrTGRfhQVO]`]sc�hQV\]oi=P=aOan|9TGa.x
IKL�WSa�WSYZhf]vVOL�TGJoL�L\]�JQ]vLOP9L\NrTsL�|~P�i=]vb^Rj_>NfT.tvP9_QP=VOWStvP=_>LONQPnXpP=JQP=VlTGRfV\bQRSP9c�V\]vYL\N^P~_Q]pY7TsWjJ�L\NQPm]vV\g�|9WjLONQ]vb^L�bQaOWjJ^XnL\N^P9P=qQTGYZh^RjPpxæ��IKJ¡LONQP;RjWSLOP=V�TsL\bQVOPveG_Q]pWjJ^Xna\]�WSaiUTsRjRSP=_�#=�%�v������v�½���6Qz#=�3#'¼�E�L.�=WS]pJQWKerz���QÁ¿\x  +IKJZcKTGi=L.eoL\NQPDPmq TsYZhQRSP9LO]vRS_ZbQa�JQ]vLONQWSJQXJQP=| ]vLONQP=V�L\NrTsJ7|9NfTGL9WSL9L\]pRj_[bQa3TsÀr]pbQLF²nb^Y7ÍQxÉ�9NQP'a\]pRSP3VO]vRSP']Gc�L\N^P3Pmq TsYZhQRSPWSJ>L\NQWSa;WSJQa\LlTGJQi=P']scÊE�*K0	|9TGa{L\]khQV\]GtoWS_QP3T+L\P=Y[hQR�TGL\P;c�]vV9T'hQV\]o]scæL\]�NQP=RShZXpbQWS_QPL\N^P¡XpP=JQP=VlTGRSW3�UTGLOWj]pJuhQV\]oi=P=aOaUx=* Tsa\WSJQXZLONQPDXpP=JQP=VlTGRSW3�UTGLOWj]pJMhQVO]`imP=a\aD]pJMP=qQTGY[hQRSP=aNQP=RShQa;L\]kWSJQa\b^V\P'L\NrTsL~|;PnRSPUTsV\J[V\bQRSP=a9YuTGL\ilNQPm_>L\]kL\NQP�_QWSa\L\VOWSÀQbQL\WS]pJZ]Gc�h^V\]vÀ^RjPmYZaL\NfTGL9]oi=i=bQV.x
�9NQP=VOP�TsV\P¡TkJobQY>ÀfP=V;]GcA2obrTGRSW��riUTsL\WS]vJQa9TGJ^_MP=R�TGÀf]vVlTGL\WS]pJQanTGÀf]vbQL�EJ*K0ÅL\NrTsLJQP=Pm_ML\]>ÀfP'YZP=JoL\WS]pJQP=_�x

)+*-,SË � <DBO¡G4uBÌ�¡U0ÎÍ C{0325:U6nB'8�0\]

�9NQPM_^]vY7TsWSJzL\NQP=]pV\gwWjJ^i=RSbQ_QP=auT	J`b^Y>ÀrP=V>]sc3hQVOP=_QWSiUTsL\P=au]vLONQP=V[L\NrTsJ LONQPM]pJQP]oi=i=bQVOWSJQXuWjJFL\NQPkc�]pV\Y>bQR�T�|~P>TGVOP¡LOV\goWSJQXZLO]ZhQVO]GtvP>TGJQ_	]vLONQP=V'L\NfTGJ	L\NQ]pa\PkL\NrTsLYZWSXpN`L;i=bQaOL\]pY7TGVOWSRjg>ÀfPkbQa\P=_	L\][_QP=aOi=V\WSÀfP�TsJMWSJQ_QWStoWj_^brTGRKx È JQPkYZWSXpN`L;JQ]pL\Pve^c�]pVP=qQTGY[hQRSPve.L\NrTsL�W�cf|~P;bQa\Pm_�¨M³o«R£�´�Ìv�%³ §�´ Ív �LO]n_QPma\i=VOWjÀfP�²�bQY7Í^e.L\NQP;hQV\]o]sc»|;]vbQRS_NrT.tpPDÀrPmP=Jza\NQ]pV\LOP=VUx=��Nog7_^Wj_^J�� Ln|;P � �9NQPDaOWSL\brTsL\WS]vJMWSaDTGJfTGRS]vXp]vbQa9LO]ZL\NfTGL']GcbQaOWjJ^X¡TD_fTGL�T+ÀrTGaOP3TGb^XvYZPmJ`LOP=_>Àog¡RS]pXvWSiUTGR^V\bQRSP=a.x�IKJ>L\N^PnR�TGLOL\P=V9TGhQh^RjWSiUTsL\WS]vJÉeGL\NQPc�]pV\Y>bQR�TGa�WSJ>L\N^P3TGimL\brTsR}_rTGLlT'ÀrTGaOPDTGV\Pl_\P=qoLOP=JQa\WS]pJrTGRKe a¡TGJ^_>L\NQ]pa\P'WSJ>L\NQP'RS]vXpWji.TGRV\b^RjPma+TsV\P�_\WSJoL\P=J^a\WS]vJrTsRKx a �9NQWSa�bQa�TsXvPkV\P�ÏrPmi=L\akL\NQP�cdTsi=LnLONrTGL�L\NQP>hQVOP=_QWSiUTsL\P=a'WSJL\N^PD_rTGLlTDÀfTGa\P�hrTGVOLnTGV\P�_QPl�rJQPm_MÀogZL\N^P=WSV9P=qoL\P=JQaOWS]vJe��|;PZ�<4)$��S���.���9�3Q9RSWSa\LnTGRSRfL\NQPL\b^hQRSP=a�a�TGaOL\WSaKc�g`WSJQXnTÇV\P=R�TsL\WS]vJ�x��9NQP~RS]pXvWSiUTGRGVObQRSP=a�a\P=VOtvP;L\]�i=]vJQJ^P=i=L�LONQP~_fTGL�T;ÀfTGa\PhQVOP=_QWSiUTGLOP=a9|9WSL\N>NQWSXpNQP=V;RjPmtvP=R�TsÀQa\LOV�TGimL\WS]vJQa;L\NfTGL9TGV\P�_QP=aOi=V\WSÀfP=_z��W�c�JQ]vL;_QPl�fJQP=_r ÀogALONQPMV\b^RjPmaUxÐ�zP[LKgohQWSiUTGRSRSgziUTGJ^JQ]vL>RS]o]��zbQh L\NQPuL\VObQL\N tvTGRSbQP=a>]scnc�]pV\Y>bQR�TGai=]pJ`LlTGWSJQWSJQX>LONQP=a\P>WSJoL\PmJQa\WS]vJfTGR�hQV\Pm_QWSiUTGLOP=a 1ÉL\NQPmgMNrT.tvPkL\][ÀrPk_QP=VOWStvP=_	bQa\WSJQX[L\NQPV\b^RjPma3TGJ^_ZL\N^PD_rTGLlTGÀrTsa\Pvx
�9NQP�E�*F0[hQV\]oi=P=aOa Tsa\aObQYZP=a�aO]vYZPmL\NQWSJQX9aOWjY[WSR�TsVUxf�9NQP;_Q]vYuTGWSJ'L\NQPm]vV\g�Wja�bQaOPl�c�bQRfc�]vV9i=]pJQJQP=i=LOWSJQX>c�]pV\Y>bQR�Tsa�L\NrTsL9|~P�YZWSXvNoL�|9TGJoL;L\]>hQVO]GtvPD|9WSL\N[L\NQ]pa\PD|9N^]va\PL\VObQL\NwtvTGRSbQP=a'iUTsJzÀrP©_\RS]o]��pP=_�b^h7aM]vV']pL\NQP=VO|9WSa\PZPmtvTGRSbrTGLOP=_�x[IKJzL\NQP�E�*F0 RSWjL �P=VlTGL\b^V\Pve;a\b^i�Nwc�]pV\Y>bQR�Tsa3alTGLOWja c�gz|9NrTsL¡WSakiUTGRSRSP=_ALONQP`8�$Q� �S�v���98v�½���j���MQM�z�=�����z�=�98v�^x

�ÉP=V\NfTGhQa9TGJQ]pL\NQPmV~TGJrTsRS]vXvg'Y[WjXpNoL�ÀfPnL\]'JQPmbQV�TsRrJQPmLK|~]pV.�oaUx��9NQP9PmtvTGRSbrTGÀ^RjP;hQVOP=_o�WSiUTGLOP=a9i=]pV\V\Pma\hf]vJQ_MLO]¡LONQP'i=]vY[hr]pJQP=JoL\a{]GcæLONQP'WSJQhQbQL;hrTGLOL\P=VOJutvP=i=LO]vVz1QL\N^PnhQVOP=_o�WSiUTGLOP=aDWSJ	L\NQP[_Q]vYuTGWSJuL\NQP=]pV\g	i=]vVOV\P=aOhr]pJQ_ALO]ML\N^P>NQWS_Q_QP=J	bQJQWSL\a.x»TÉWSJQ_QWSJQX[L\NQPJQP=|�VObQRSP'i=]vVOV\P=aOhr]pJQ_Qa'L\]k�rJ^_QWSJQXZTka\WSYZh^RjPmV~P=qohQVOP=a\aOWS]vJuc�]pV9L\NQP+c�]vVOY>bQR�TnLO]>ÀrPhQVO]GtvP=_uWSJZLOP=V\Y[a9]vJQRSg>]Gc�L\NQP�P=tvTGRSbrTsÀQRSPnhQVOP=_QWSiUTGLOP=aUx
b.ced9f%gRh�i�jRdHk6g�cld9g�m�n�j.oek3cepq7p.n�fScek6c�rtsuwv�x xzy�{A|�}�~��!�	{�|�}�~�~��R�5���A}�}C��|��'����~\�.��~��.�.�z���7�



òUó^ô-Ñ`ô��zú9ñ�ð�ÿ�ð�ø3ð�ñÇí3÷	î�ñ'ú'úFÒæý z/v°
)+*-,)Ó Ô UkC�0ÖÕ10�E70'C�BO¡¬Í¸CAU�UO×�]

E�qQTGY[WSJQWSJQX¡LONQPD_Q]pY7TsWjJ[L\NQPm]vV\g�c�]vV�]vbQV�P=qQTGYZh^RjP'VOP=tvPUTsRSa3LONrTGL'TGJ�TsRSL\P=VOJrTGLOWjtpPV\b^RjPFYZWSXvNoLDNrT.tpPMÀfP=P=J�¢ ¤'¦ « ¦ ¥U� §  ;Ã  °!®Dª>� §  u¾ ¤3¦ « § ¤)¥U� §  =x � bQilN�TzVObQRSPYZWSXpN`L�NrT.tvP>VOP=a\b^RjLOP=_AW�c9|~P[|~PmV\PZXpWStvP=J £  °!®Dª>�%³ §�´ êv m® ¤'¦ « ¦ ¥U�%³ §�´ êv m® ±z± ± µTGJ^_MhQV\]GtpP=_ ¤'¦ « § ¤�¥U�%³ §5´ êv mx ¶ c�L\P=V�i=]vJQaOWS_QP=V\WSJQXuLONQP=a\PkLK|;]>P=qQTGYZh^RjPmaD�9²nb^Y7ÍTGJ^_»²�bQY7êp =eoLONQP2obQP=aOL\WS]vJ�TsV\WSa\PmaUef_Q]>|;PD| TsJoL9L\]>XvPmJQP=V�TsRSW6�mPDL\NQP�LK|~]>VObQRSP=anLO]a\]pYZP=LONQWSJQXnRSW3�vPp¢ ¤'¦ « ¦ ¥U� §  .ÃD¼  °!®Dª>� §  zØ ¤ ¯�«>¯^� §  �¿�¾ ¤3¦ « § ¤)¥U� §  .����]vWSJQX�a\]'WSaTGJkP=qQTGY[hQRSP�]Gc}|9NrTsL ¼���PR¾p]vJQX�¿À�u]o]vJQP=goe} �!/vêm¿ri.TGRSR�#=�M�m�`�.�����S�����p�U�Q�z�.���j��Nz�p���98p���toW�T[�v�3#9Ù=�o�Q�.�����U�O�v���!G¡�.�Q�%�v���98v�Z mx
¶ _Q_^WjJ^XZ_QWSa6ÚÁbQJQi=LOWj]pJQa9c�]vVnPmtvP=VOg�TGRSL\PmV\JrTsL\WStvPDh^V\]o]Gc~i.TGJMaO]`]pJMÀfP=i=]vY[PDi=bQY-�ÀfP=V\aO]vYZP	TGJQ_ _QP=aOL\V\]Gg TGJog P�(Zi=WSP=JQi=g TG_QtvTsJ`LlTGXpPM]GcÂE�*F0�x9IKJ ]vbQVuP=qQTGY[hQRSPveL\N^PDP�(Zi=WSP=JQimgZYZWSXpN`L{ÀrPDVOP=L\VOWSP=tvP=_FW�c�L\NQPmV\PD|;P=V\PkTGJQ]pL\NQP=V9PmtvTGRSbrTGÀ^RjP�hQV\Pm_QWSiUTGLOPvea�T.goe9²£ ¦G¨ £M¹G� §  [aObQilN�L\NrTsLZLONQPM_Q]pY7TGWSJzLONQP=]vVOg�TGRSa\]zi=]pJoL�TGWSJQPm_ ¤ ¯�«>¯Q��ºr 	¾²£ ¦G¨ £M¹s��ºf MTGJQ_  °!®Dª>��ºf 	¾�²£ ¦G¨ £%¹G��ºf =x ¶ c�L\P=Vua\PmP=WSJQX�TzJobQY>ÀfP=V[]Gc>a\WSY>�WSR�TGVZPmq TsYZhQRSP=a.en|;P	YZWSXvNoL>ÀfPz|9WjRSRSWSJQXzL\]����^�v�o�l�ML\N^PMc�]pV\Y>bQR�Tz²£ ¦G¨ £%¹G� §  �¾¼  °�®�ª>� §  	Ø ¤ ¯�«>¯^� §  �¿9WSJz|9NQWSi�NwiUTGaOPuL\NQP[V\bQRSPu|9WSL\NzL\N^P7_^Wja3ÚlbQJQimL\WS]vJzi=]pbQRS_ÀfPDV\P=h^R�Tsi=P=_u|9WSL\N ¤'¦ « ¦ ¥U� §  }Ãu²£ ¦G¨ £M¹G� §  �¾ ¤3¦ « § ¤)¥U� §  =x

)+*-,)Û Ü 8~:�¡G:=8�ÝÖUÂ×��ÀÞ�?
IKL9WSa9|~PmRjR��oJQ]G|9J[WSJ7LONQP=]pV\P=Y&hQV\]GtoWSJQX>LONrTGL;L\NQP�i=]vY[hQRSP=qoWjLKgk]GcÉ�rJQ_QWSJQXZT�hQVO]`]sc_QP=hfP=JQ_^a3Àf]vLONu]vJZLONQPDJobQY>ÀfP=V;]Gc�c�]vVOY>bQR�TGa�WSJuL\NQPD_^]vY7TsWSJ¡LONQP=]vVOgMTGJQ_u]vJ[L\NQP_QP=h^L\NM]scöLONQPDaONQ]vVOL\P=aOL3h^V\]o]Gc�x ¶ _Q_^WjJ^XZTkJQP=|�V\b^RjP'_QPmi=V\PUTsa\P=a�L\NQPD_^P=hQL\N	]Gc�L\NQPa\N^]vV\LOP=a\L�hQV\]o]Gc;ÀQbQLnWSL'TGRSa\][WjJ^i=V\PUTsa\P=a�L\NQPkJobQY>ÀrPmVn]Gc�c�]pV\Y>bQR�Tsa~WSJMLONQP¡_^]vY7TsWSJL\N^P=]vVOg`x�IKJ�VOPUTGRSWSa\LOWSi¡TGhQh^RjWSiUTsL\WS]vJ^aUeQLONQP>TG_Q_QPm_�VObQRSP=a'|9WjRSRÉÀrPDVOP=RSP=tvTGJoL�c�]pVna\]pYZPL�Tsa.�oaDTGJQ_FJQ]vLÇc�]vV9]pL\NQP=VOaUx'�9NobQa.erWSL�Wja�bQJQi=RSPUTsV'|9NQP=L\N^P=V'L\NQPk]GtvP=VlTGRSR�b^L\WSRSWjLKg[]GcL\N^PnJQP=| V\bQRSP=a;|9WSRjR^L\bQVOJZ]vb^L�L\]DÀfP'hr]pa\WSL\WStpPvxÊEJ*K0FYZP=LONQ]o_Qa�NrT.tpP9ÀrPmP=JMTGhQhQRSWSP=_WSJZaOP=tvP=VlTGR�a\PmL\L\WSJQXpaUe^bQa\brTsRSRjg>|9WSLONZhf]va\WSLOWjtpP'bQL\WSRSWSLKg`x�� � P=PZ¼��uWSJoL\]pJ�ef ���!"m¿�c�]pV TsJTGJfTGRSgoa\WSa� mx

)+*-,'ß �V���I¡G:U6nB'8;: U-E»]

�9NQP=VOPuNrT.tvP>ÀfP=P=J a\PmtvP=VlTGRnTGh^hQRSWji.TGL\WS]pJQa']Gc^E�*F0 YZP=LONQ]o_QaUx��zP>Y[P=JoL\WS]vJ	LK|;]NQP=VOPveGJrTsYZP=RSg9LONQP�c�]pV\Y7TsL\WS]vJ9]sc`YuTGi=VO]G�K]vhfP=V�TsL\]vVOa}WSJ+TsbQL\]pY7TsL\WSi�hQR�TsJ3XpP=JQP=VlTGLOWj]pJTGJ^_7RSPUTsV\JQWSJQXkNQ]G|�LO]>i=]vJoLOV\]vRÉa\PUTsV\ilN�x
b.ced9f%gRh�i�jRdHk6g�cld9g�m�n�j.oek3cepq7p.n�fScek6c�rtsuwv�x xzy�{A|�}�~��!�	{�|�}�~�~��R�5���A}�}C��|��'����~\�.��~��.�.�z���7�
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IKJATGb^L\]vYuTGLOWji�hQR�TGJQJQWSJQX[a\goa\LOP=YZa.e�P�(Zi=WSP=JQimg�iUTsJAaO]vYZPmL\WSYZP=a�ÀrP>PmJQNrTGJ^i=P=_AÀogilNrTGWSJQWSJQX>LO]vXpP=L\NQPmV¡T>aOPR2obQP=JQi=P[]Gc~]phrPmV�TGLO]vVOa3WSJoL\]�GÂ�p� �S8�&.8)$ �z�.�p�M8!��#=x��zPDaONQ]G|TGJFP=qQTGYZh^RjP�]Gc~T>h^V\]oi=P=aOa'c�]vV9imV\PUTsL\WSJQXZYuTGi=VO]G�K]vhfP=V�TsL\]pV\anÀfTGa\Pm_M]vJMLOP=ilNQJQW32obQP=aP=qohQRS]vVOP=_uÀog�¼�TÉW6�pP=aUe}�.�C���6��e} �vép¯m¿\x
�9Plc�P=V\VOWjJ^XzL\]�TÉWSXrx¸.¯Qx ±re�im]vJQaOWj_^P=VZLONQPMhQVO]vÀQRSP=Y�]Gc��rJQ_QWSJQXAT	hQR�TsJzc�]pVZTV\]pÀr]pL'WjJ	V\]o]pY ¤ �L\][c�P=LOilNAT>Àf]Gq»eÉ²>ve}ÀogMXp]vWSJQX[L\]MTGJ�Ts_ Ú=Tsi=P=JoL'V\]o]vY	e ¤ ¯^eTGJ^_7h^bQa\NQWSJQX[WSL9ÀrTGi��uL\] ¤ vx;�9NQP�Xv]`TsRfc�]vV�L\NQP�V\]vÀf]vL�WSa�÷�³ ¤ ªDª·Æ��²>v® ¤ U meTGJ^_7LONQP�cdTGimL\a9L\NfTGLnTGVOPDL\VObQP'WSJ7LONQP'WSJQWSL\W�TGRfa\LlTGL\PkTGV\P'RSWSa\LOP=_uWjJuLONQP��rXvbQVOPvx

R1 R2

R3

D1

D2

B1

Initial State:

INROOM(ROBOT, R1)
INROOM(B1,R2)
CONNECTS(D1,R1,R2)
CONNECTS(D1,R2,R1)

. . .

TÉWSXvb^V\P>U¯^x ±f¢�IKJ^WjLOW�TGR � L�TsL\PD]scöT��9]pÀr]pLK�öV\]vÀ^RjPmY
�zP~|9WSRSRoi=]vJ^a\L\VObQi=L;L\NQP9h^R�TsJ'c�VO]vY�T�aOP=L�]Gc � ���ÇI.� � ]phrPmV�TGLO]vVOa�L\NrTsL�WjJ^i=RSbQ_QPv¢

ÄDÈ �Fø^�;yk� © ®lËov®lËG¯v 
��V\Pmi=]vJQ_^WjLOWS]vJQa.¢È÷�³ ¤ ª�ª·Æ� ¤ ªD²Dªúù ®lËoU m®  ª³�³�û  ù ¦ � © ®�Ëop®�ËG¯p 
��P=RSP=L\PDRSWSa\L.¢Ê÷!³ ¤ ªDª·Æ� ¤ ª�²Dª\ù9®�Ëo. ¶ _Q_uRSWSa\L.¢A÷�³ ¤ ªDª·Æ� ¤ ªD²Dª\ù9®lËG¯v 

b.ced9f%gRh�i�jRdHk6g�cld9g�m�n�j.oek3cepq7p.n�fScek6c�rtsuwv�x xzy�{A|�}�~��!�	{�|�}�~�~��R�5���A}�}C��|��'����~\�.��~��.�.�z���7�



òUó^ô9üGôzí'î�î�÷}ù=ë�í�ï�ù=ú~ø'ý z/vÍ
��y � øn�Fø\�;y¡��«s® © ®lËov®lËG¯v 

��V\Pmi=]vJQ_^WjLOWS]vJQa.¢Ê÷!³ ¤ ªDª·Æ� ¤ ªD²�ª\ù9®�Ëo. =®  ª³�³�û  ù ¦ � © ®�Ëop®�ËG¯p =®.÷!³ ¤ ªDª·Æ��«G®\ËoU 
��P=RSP=L\PDRSWSa\L.¢Ê÷!³ ¤ ªDª·Æ� ¤ ª�²Dª\ù9®�Ëo. =®�÷�³ ¤ ªDª=·Æ��«G®lËoU 
¶ _Q_uRSWSa\L.¢A÷�³ ¤ ªDª·Æ� ¤ ªD²Dª\ù9®lËG¯v =®�÷�³ ¤ ª�ª·Æ��«G®lËG¯v 
¶ ÀrTGi��o| TsV\_o�KV\P.TGa\]pJQWSJQX � ���9I.� � aOg`aOL\P=Y1Y[WjXpNoL9hQV\]o_QbQimPZL\N^P¡hQR�TsJ�aONQ]G|9JWSJÂTÉWSXrx�.¯Qx½ÍQx��zP{a\NQ]G|wL\NQP=VOP9L\NQP;Y7TsWSJnXv]oTGRoTGJQ_kL\NQP;a\b^ÀQXv]oTGRSaæTsRj]pJQX3TÇa\]pRjb^L\WS]vJhrTsL\N�x9���9NQPDi=]pJQ_QWSL\WS]vJ^a~WSJuPUTGilNua\b^ÀQXv]oTGR�LONrTGLnTsV\P'L\VObQPDWSJZLONQPDWSJQWSL\W�TsRraOL�TGLOP¡TGVOPa\N^]G|9J¡bQJ^_QP=V\RSWSJQP=_Éx  ��9NQP;hQV\Pmi=]vJQ_^WjLOWS]vJQaÉc�]pVæLONQWSa�hQR�TGJ�e.L\VObQP9WSJDL\N^P9WjJ^WjLOW�TGRvaOL�TsL\PveTGVOPv¢

÷!³ ¤ ªDª·Æ� ¤ ªD²�ª\ù9® ¤ U 
 ª³�³�û  ù ¦ �M«up® ¤ v® ¤ ¯v 
 ª³�³�û  ù ¦ �M«up® ¤ ¯Q® ¤ U 

÷�³ ¤ ª�ª·Æ��²>p® ¤ ¯p 
� T.toWSJQX>L\N^Wja'aOhrP=imW��fi>hQR�TGJ�e^tvTGRSWS_7]pJQRSg[c�]vV�L\NQPka\hfP=i=W��riki=]vJ^a\L�TsJoL\aDWSLnY[P=JoL\WS]vJ^aUe|;]vbQRS_zJQ]pLDÀrPuTGaDb^a\Plc�b^RnTGaD|;]vbQRS_zÀfPZalT.t`WSJQXMTuY[]vVOP>XvP=JQPmV�TGR;]vJ^Pvx��zPk�rVOa\LXvPmJQP=V�TsRSW6�mP¡LONQP=a\P>h^V\P=i=]pJQ_QWSL\WS]pJQanÀogua\bQÀ^a\L\WSLObQL\WSJQXutvTGVOW�TGÀQRSP=a;c�]pVni=]pJQa\LlTGJoL\a.x\�zPL\N^P=Jwc�]vRSRS]G|¸LONQPua\L\VObQi=LObQV\P	]Gc'L\NQPua\hfP=i=W��riFhQR�TGJzL\]zh^V\]o_QbQi=PuLONQPuXvP=JQPmV�TGRSW3�=P=_hQR�TGJzaONQ]G|9JzWSJ�TÉWjXfx�.¯Qx½ê[L\NrTsL¡TGilNQWSP=tpP=a�÷�³ ¤ ªDª·Æ��«Gv®lË.±` mx�²n]pL\P[L\NrTsLDL\NQPXvPmJQP=V�TsRSW6�mP=_uhQR�TGJu_Q]oP=a9JQ]pL9V\PR2obQWSV\P�hQbQa\N^WjJ^X¡LONQPDÀf]Gq>ÀrTGi��ZLO]¡LONQPDhQR�Tsi=P'|9NQP=V\PL\N^P3VO]vÀf]vL9aOL�TGVOL\P=_Éx~�9N^P3h^V\P=i=]pJQ_QWSL\WS]pJQa;c�]vV9LONQP'XvP=J^P=V�TsRjW3�=Pm_MhQR�TGJuTGV\Pp¢

÷�³ ¤ ªDª·Æ� ¤ ªD²Dª\ù9®lËoU 
 ª³�³�û  ù ¦ � © v®lËov®lËG¯v 
 ª³�³�û  ù ¦ � © ¯Q®lËG¯Q®lË.±` 

÷�³ ¤ ª�ª·Æ��«G®lË.±` 
¶ JQ]pL\NQPmV VOP=R�TGLOP=_�LOP=ilNQJQW32obQP L\NrTsL ilNrTsWSJQaALO]vXvPmL\NQP=V aOPR2obQP=JQi=Pma�]sc�]phrPmVK�TGLO]vVOa LO]�c�]pV\Y Y[]vV\P XpP=JQP=VlTGRM]pJQP=a WSaAL\N^P���PQ�o��ýp����� YZP=ilNrTsJQWSa\Y WjJ � ]`TsV¼�0�TsWjVO_�ef�U�C���3��e} �!/vêm¿\x
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INROOM(B1,R1)

PUSHTHRU(B1,d,r1,R1)

INROOM(ROBOT, r1),
CONNECTS(d, r1, R1),
INROOM(B1, r1)

INROOM(ROBOT, R2),
CONNECTS(D1, R2, R1),
INROOM(B1, R2){R2/r1,

D1/d}

GOTHRU(d2, r3, R2)

INROOM(ROBOT, r3),
CONNECTS(d2, r3, R2),
CONNECTS(D1, R2, R1),
INROOM(B1, R2)

{R1/r3, D1/d2}

INROOM(ROBOT, R1),
CONNECTS(D1, R1, R2),
CONNECTS(D1, R2, R1),
INROOM(B1, R2)

R1 R2

R3

D1

D2

GOTHRU(D1,R1,R2)
PUSHTHRU(B1,D1,R2,R1)

B1

PLAN:

T�WSXpbQV\P>U¯^x½ÍQ¢ ¶ ��R�TGJ>c�]vV9L\N^PÂ�9]pÀr]pLK��VO]vÀQRSP=Y
à�áÈâäãÈâ�á þÂî+æÊé½ò�ñ.òÿö��Fî	æ�é7è����¼êAò�ï7é7êAõ���ò�ê	��õ.î�
ÿöÈî

*;P=a\WS_QP=a;L\N^P=WSV�bQa\P9WSJ>i=VOPUTGLOWSJQX'Y7TGimV\]G�K]vhfP=VlTGL\]pV\a.e�E�*F0uY[P=L\NQ]o_Qa�iUTsJ¡ÀfPnb^a\P=_>LO]WSYZhQVO]GtvP�LONQPnP)(Zi=WSP=JQi=g>]sc�hQR�TGJQJQWSJQX'WSJZTGJ^]vL\N^P=V�|9T.g�TsRjaO]rxÉIKJ>NQWSa�a\goaOL\P=Y�i.TGRSRSP=_
�A� È ��I Ä ��e7��WjJoLO]vJuhQV\]phr]pa\P=_FbQa\WSJQX�E�*F0zLO]>RSPUTGVOJ7P),»P=imL\WStvPk| T.goa9LO]>i=]vJoL\VO]vRa\P.TGV\ilN�¼��uWSJoL\]pJ�erz��/!/m¿ xÉ��� È ��I Ä �@WSa7T � ���ÇI.� � �KRSW6�pPua\goa\LOP=Y L\NrTsL7aO]vRStvPmahQR�TGJ^JQWSJQX'hQV\]pÀQRSP=YZa�WSJ¡LONQPnÀ^Rj]oi��oaK�K|~]pV\RS_�eGWSJ>T'a\WSY[hQRSP�YZ]pÀQWSRjP{V\]vÀf]vL{|~]pV\RS_�evTsJQ_WSJKÚÁ]vÀo�Ka\NQ]ph>a\ilNQP=_^bQRSWjJ^XrxA�A� È ��I Ä ��NrTGa;Tn_^]vY7TsWSJDL\NQPm]vV\g>WSJotv]pRSt`WSJQX9Àf]vLON>L\NQP_Q]pY7TGWSJ	]Gc'L\NQPuhQVO]vÀQRSP=Y�TsJQ_ TFa\WSY[hQRSPM��YZPmL�Tv +L\NQP=]pV\g TGÀf]vbQLkhQR�TGJQJ^WjJ^Xrx	IKL\aYZPmL�T[L\NQPm]vV\gzWSJQimRjb^_QP=aDaOL�TGLOP=YZPmJ`LOa�TsÀr]pbQLD|9NQPmL\NQP=V>Tui=]pJoL\V\]pR~ilNQ]pWSi=PZTGÀf]vbQLkTa\b^ÀQXv]oTGRQLO]D|~]pV.�D]pJ�eoTGJk]vhfP=V�TsL\]vV;L\]DTshQhQRSg`e^�U��� �pP=WSL\N^P=V�#=�o�l�l���l��#æ]pV	ÁR�v� ��#=x ¶ c�L\P=VhQVO]`_^bQi=WSJQX¡T�hQR�TGJ�esWjL;TGJrTsRjge�=Pma~WSL\a{a\bQi=imP=a\a c�bQRæTsJQ_>WSL\a;bQJQaObQi=i=P=aOaKc�b^R�ilNQ]vWSi=Pma TsJQ_TGLOL\P=Y[hQL\a{L\]DP=qohQR�TsWjJkL\N^P=YÆWjJ>LOP=V\Y[a�]Gc}WSL\a�_^]vY7TsWSJDL\NQPm]vV\gox�ynaOWSJQXDTGJ�E�*F0f�KRSW6�pPhQVO]`imP=a\a.erWSL9WSa9TGÀQRSP'L\]>hQVO]o_QbQi=PDb^a\Plc�b^R�i=]pJ`LOV\]pR�V\b^RjPma9a\bQilN�TsaU¢
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INROOM(b1,r4)

PUSHTHRU(b1,d2,r2,r4)

INROOM(ROBOT, r2),
CONNECTS(d1, r1, r2),
CONNECTS(d2, r2, r4),
INROOM(b1, r4)

GOTHRU(d1, r1, r2)

INROOM(ROBOT, r1),
CONNECTS(d1, r1, r2),
CONNECTS(d2, r2, r4),
INROOM(b1, r4)

TÉWSXvbQVOP�.¯Qx½êQ¢ ¶ÅÄ P=J^P=V�TsRjW3�=Pm_
�öR�TsJ

��� �����������������������! "�$#%���'&�(*)�+o 
�����*��� � ���,���! "-�#���.'&�(�)�+��/#%� 021  O 
�/�����,� � �����,�! "-�#*��.'&�(�)�+��/#%�31'4Q \ O 

��5�������6���� � �*�2-�#���.¸��#��2174Q 8��#���#�� 021Q \ 
�A� È ��I Ä � �pP=P=hQa9aOL�TGLOWSa\L\WSi=a9]pJZNQ]G| ]sc�L\P=J[L\NQPma\PDRSPUTsV\JQP=_[V\bQRSP=anTsV\P�bQa\P=_ÉeQL\N^P=WSVa�T.toWSJQXpa���WSJ L\WSYZPuLO]A�fJQ_�h^R�TsJQa� menTGJ^_�LONQP=WSVui=]vaOL7]sc-TshQhQRSWSiUTGLOWS]vJ�x!IKLZalT.tvP=a]vJ^RjguLONQP¡VObQRSP=a'|9NQ]vaOPDbQLOWjRSWSLKgoeQL\NobQa'Y[PUTGaObQV\P=_ÉerWSa�ÚlbQ_QXpP=_�LO]ZÀfP¡N^WjXpN�x\�uWSJ`LO]vJ¼��uWSJoL\]vJÉerz����"m¿�NrTGa9aONQ]G|9JuL\NrTsL9L\NQPmV\PDWSanTGJu]GtpP=V�TsRjR}TG_^tvTGJoL�TsXvP']Gc�bQa\WSJQX>LONQP=a\PV\b^RjPmaM��TGa>TGXoTGWSJQaOLDJQ]vLkNrT.toWSJQX�TsJ`g	V\b^RjPmaZTGJQ_ TGa>TGX`TsWSJQa\LDNfTGJQ_o�Ki=]o_QP=_ aOPUTGVOi�Ni=]pJ`LOV\]pR�V\b^RjPma� =x
)+*-,:9 Þ&: Ì�¡G: UkH¡C{B��ZM:U6�BO¡3BkE72<;�: ]�8AUkC;:U6nBÆ¡>= 0W BDC@?�]
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