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�j�������� J¡q�t¢E£t¤ e¥X\`fk¦gG`b^S§_X\¨~[�X5d ¤ X\¨!aqZq� ¤ [�iqkJZx§qicZq�1d\[�e ¤ �bX\`b^~§_k¦d\i �ª© ¤ [Td5g+[TatZ��b«
¤ Z�X\`bit^¬iqk­Z!�bit§q`b®s¯~d\iq§qdUZ � ®�iqd5d\[�e5¯wiq^J°Ge�X\iC¯Gd\i�a1`±°~`b^~§![TaG`±°G[�^S®�[qv1`±^jX\[Td � e�iqk
Z²¯Gd\iYiqkhvAkMiqdCX\¨S`be�X5d ¤ X\¨V³V´h^�Zq^�[$Z�d\�b`±[Kd
n�i�d\r�n�[¬`b^YX5d\i1° ¤ ®�[$°µX\¨~[E^SiqX\`biq^	iqk
¶ ¤ e¥X\`f·J®$Z�X\`bit^¹¸ º�»sZq^S°¼§cZ$ac[²Zq^½Z��b§tiqd\`fX\¨ � k¦iqd ¶ ¤ e¥X\`fk¦gG`b^S§µXUZ�¾S�b[$°¼�biq§t`b®'¯~d\iq«
§�dUZ � em¾Yg¬¿GÀqÁ\ÂÄÃ±¿SÅ5À$ÆUÇKÁ\ÁUÈ¦É1Ê"X\¨S[ � [ � i
XUZ�¾S�b[�em®Kd\[$Z�X\[$°'° ¤ d\`b^S§E[�aqZq� ¤ Z�X\`bit^:³7�
Æ\ÀqÉ~Á�ÇKÅUË�ÌqÂ�ÈMËqÇ+ÍTÎ1Á\Â�È Ï�ÇKÅ²e ¤ ®U¨¼Z�eCX\¨~[�iq^S[�°~[�e5®Td\`b¾w[$°	`b^	X\¨JZ�X
n�i�d\r�¯~d\iY®T[�[$°~e
`b^�XÐn�i�e5[�¯JZ�dUZ�X\["e¥XUZ�§t[�e��V[�aqZq� ¤ Z�X\[
X\¨S[!X5d ¤ X\¨Ñiqk��b`fX\[TdUZ��±ejÒMX\¨SZ�X+®$Z�^µ¯wiqe5e5`±¾~�fg
®�iq^YX5d\`±¾ ¤ X\["X\i²X\¨~[E[�a1`3°G[�^S®T[�Ós`±^�X\¨S["·Sd\e¥X!e¥XUZ�§t[¬Zq^S°�®�it^~e¥X5d ¤ ®TX�X\¨S[ ¶ ¤ e¥X\`f·S«
®$Z�X\`bit^µ`b^<X\¨S[!^S[KÔGXme¥XUZq§q[t³ £t¤ e¥X\`f·J®�Z�X\`bit^~es¾ ¤ `±�fX+`b^<X\¨S`bemkMZqe5¨~`±iq^µe5[��±°Gi � kMZq`b��³
Õ ¨~[Td\[$Z�e(k¦iqd(XUZq¾~�b[$°C¯Gd\[$°~`b®$Z�X\[�e([�atZ�� ¤ Z�X\`biq^EZ � i ¤ ^YX\eAX\isZ_e5` � ¯~�b[�XUZq¾~�±[��±iYiqrY«
¤ ¯"° ¤ d\`b^S§ ¶ ¤ e¥X\`f·J®�Z�X\`bit^:vqk¦iqdO^Siq^~«ÄXUZq¾~�±[�°C¯~d\[�°~`b®$Z�X\[Te­X\¨S`beOZ � i ¤ ^YX\eAX\isÖ�d\it�bit§�«
e¥XÐg~�b[+d\[T«×[TÔG[�® ¤ X\`bit^V³S´h^<Z"®Tit^Se5[Kd\atZ�X\`±at[ ¶ ¤ e¥X\`f·J[KdsZ"^~it^~«ÄXUZ�¾S�b[$°²�b`fX\[TdUZq�­®�Zq^<¾w[
d\[T«×[TÔG[�® ¤ X\[$°	®$Z ¤ e5`b^S§ ¤ ^SZq®�®�[T¯~XUZq¾~�b[�¯w[Td5k¦iqd � Z�^S®�[¬i�ac[Td\¨S[�Zt°~e!kMi�dE¯~d\iq§qdUZ � e
nØ`fX\¨½e5`b§t^~`f·J®$Z�^1Xj^~it^G«×XUZ�¾S�b[$°Ù®�i � ¯wiq^S[�^YX\e�� ¶ ¤ e¥X\`f·J®$Z�X\`±iq^½X\` � [�kMi�d�Zµe5`b^S§t�b[
^~it^~«ÄXUZ�¾S�b[$°��b`fX\[TdUZ��A®$Z�^²¾w[�®�i � [EÚTÎ~ÌcÛqÅ5Ì�Â�ÈÄÆ!`b^�`bX\ex[�aqZq� ¤ Z�X\`bit^�X\` � [tÜ
´Ð^�X\¨S`beØ¯JZ�¯w[TdØn�[+`b^YX5d\i1° ¤ ®�[sX\¨S[s®Tit^S®T[�¯~XxiqkOZ¬Á×¿~Ç5ÆTÎGÝbÌqÂ�ÈMËqÇOÍTÎ1ÁUÂ�È Ï�ÇKÅU³J´h^�e ¤ ®U¨
Z ¶ ¤ e¥X\`f·S[TdØn�[s[�aqZq� ¤ Z�X\[mX\¨~[_X5d ¤ X\¨~e�iqk­�±`fX\[TdUZ��bex`b^¬XUZq^J°G[ � nØ`fX\¨ ¶ ¤ e¥X\`f·S®$Z�X\`bit^:³
W1¯w[�®�`f·J®$Z��b�bgYv~n�[�e5[��b[�®TXm�b`bX\[KdUZq�be_X\¨SZ�Xx®$Zq^<¯wiqe5e5`b¾S�fg²¯Gd\i�a1`±°~[+[TaG`±°G[�^S®�[+k¦iqdxX\¨S[
§qicZq��Þ e#X5d ¤ X\¨:vYZqe5e ¤ � [xX\¨SZ�X�X\¨S[�`fd�X5d ¤ X\¨EatZ�� ¤ [�e�®Tiqd5d\[�e5¯wiq^J°EX\i!X\¨~[_§qicZq��Þ eØZq^S°
¯Gd\iY®�[�[$°²X\ij¾ ¤ `±�±°<Z ¶ ¤ e¥X\`f·J®$Z�X\`±iq^Ñk¦iqd+[�Zq®U¨Ñi�k(X\¨S[ � ³wWG`b^S®�[+X\¨~[�e5[!X5d ¤ X\¨Se_Z�d\[
^~iqX"®Ti � ¯ ¤ X\[$°�¾w[Tk¦iqd\[�¨SZq^S°:v ¶ ¤ e¥X5·J®�Z�X\`bit^~e"¯~d\i1° ¤ ®�[$°�`b^	X\¨S`be
kMZqe5¨~`±iq^ � Z�g
kMZq`b�­iqk3X\[�^V³7ßm^�X\¨S[�i�X\¨S[Tdx¨JZ�^J°�^~it^G«×XUZ�¾S�b[$°��b`fX\[TdUZ��±emZ�d\[+d\[T«×[TÔG[�® ¤ X\[$°��b[�e5exiqk3«
X\[�^	X\¨SZq^	®�iq^Se5[Td\aqZ�X\`bac[ ¶ ¤ e¥X\`b·S[Td\e�³ Õ [¬°G`±e5® ¤ e5e
X\¨~[¬e ¤ ¾~X\�b[¬[TàE®�`b[�^~®Tg	`be5e ¤ [�e
X\¨SZ�X�Z�d\`±e5[
`±^'X\¨S[C®�it^~e¥X5d ¤ ®TX\`biq^�i�k�e5¯w[�® ¤ �±Z�X\`bac[ ¶ ¤ e¥X\`f·J[Kd\e�³ Õ [
e5¨~i�n¹¨Si$n¹X\i
¶ ¤ °~`b®�`bi ¤ e5�fg¬¾JZq�±Z�^S®�[xX\¨S[s°G`fá7[Td\[�^YX�[Tà"®�`b[�^S®Tgj®Tit^S®T[Td\^SeØZ�^J°E[�^S§q`b^S[�[TdxZ�e5¯w[�®T«
¤ �3Z�X\`bac[ ¶ ¤ e¥X\`f·J[Td#X\¨SZ�X�Zt°S°1d\[�e5e5[�e�X\¨~[m¯w[Td5k¦iqd � Zq^~®�[m¯Gd\it¾~�±[ � Zqe5e5iY®T`3Z�X\[$°�nØ`fX\¨
®�iq^Se5[Td\aqZ�X\`bac[ ¶ ¤ e¥X\`f·J[Td\e�³ Õ [Ø¯~d\i�a1`±°~[#[TÔG¯w[Td\` � [�^YXUZq�~[�a1`±°~[�^~®�[#iqk:`fX\e�[Tà"®�`b[�^S®Tg
Z�^J°�e5®$Z��±Zq¾S`b�b`fXhg�`±^ ¶ ¤ e¥X\`bk3gG`±^~§"X\¨S[md\[Te ¤ �fX\eØiqk(i ¤ dxâ+ã<ä � i1°~[��7®U¨S[�®Urc[Td$³
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FAIL

FAIL FAIL

FAIL

FAIL

reach(c,d)

arc(c,d) arc(c,D),reach(D,d)

reach(d,d)

reach(d,d)

arc(d,d) arc(d,D),reach(D,d)

reach(b,d)

D/b D/c

reach(a,d)

arc(a,d) arc(a,D),reach(D,d)

reach(b,d) reach(c,d)

arc(b,d) arc(b,D),reach(D,d)

reach(a,d)

D/a

(b)

reach(A,B) :− arc(A,B).
reach(A,B) :− arc(A,D), reach(D,B).
arc(a,b).
arc(a,c).
arc(b,a).
arc(c,d).

:− table reach/2.

(a)

reach(a,d)

reach(c,d)

arc(c,d)fact

fact
(c)

arc(a,c)
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reach(a,d)

reach(c,d)

fact

arc(a,c)
arc(c,d)

fact

reach(c,d)
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