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OUTPUT :− OUTPUT2.

OUTPUT :− OUTPUT1.

OUTPUT2 :− INPUT3, INPUT4, INPUT5.

OUTPUT1 :− INPUT1, NOT INPUT2, INPUT3.
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unnegated
dependency

dependency
negated

OUTPUT1

INPUT1 INPUT2

OUTPUT2

INPUT3

OUTPUT

OUTPUT :− INPUT1, NOT INPUT2, INPUT3.

OUTPUT :− INPUT3, INPUT4, INPUT5.

R :− INPUT4, INPUT5.

Q :− INPUT3.

P :− INPUT1, NOT INPUT2.

OUTPUT :− Q, R.

OUTPUT :− P, Q.

3 − Rewrite step

INPUT4 INPUT5

4 − Translation step

5 − Weight assignment step 6 & 7 − Bias calculation and adding missing links  steps

1 − Initial KB 2 − Simplification step
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���}jÆk1m�j	�½pqs��Ej�~�k1m�sE©}lE©1{|¥|{|~�no{¿y�lL¥�¥M�Êµ){�no�3lÅnoj	rR¤zj	r}y	�anos
pqs���j�l�µ¯l���t±m�sEpÂno�1j\k}moj�¤1l�n�sEm�¹/Ëªn�~/©Rj��}l��f{�s�mC{|~[¤1j�~�y£m�{�©�j�¤
©f�½n��1j
�������������������5��µ)�1{¿y¸�3{¿~ no�1j
k1m�sE©}lE©1{|¥|{Mn��Åno�}lLn7{�n
µ){|¥|¥Cp'lL´�j�l7pqs���j�lLn%l�³�{|�Ej	rÆno{|pqj�~�noj�k[�}lLrR¤+©f�Æno�1j ����������������5�Kµ)�1{¿y¸�Ç{¿~
n��1j7k1m�sE©}lE©1{|¥�{�n��Æno�}lLnÃ{�n¸~�pqs���j µ){|¥|¥8©�j
¤1{�m�j�y£noj�¤Çl�µ�l��+t±m�sEpÉn��1jqk1m�j�¤1lLnos�m	¹����}j �}j	j*t^lEy£nos�mÃlEkz¨
k}¥�{|j�~8µ)�}j	r�no�1j)k1m�j	� {|~,¥|j�~o~8no�RlLrqêEé�~�n�j	k}~Vl�µ¯l���t±m�sEpbn��1j
k}moj�¤1l�n�sEm�­±{Þ¹ jL¹\{|r}~o{|¤1j%n��1j"!$# %&!�')(+*�y£{|m¸y£¥|j%{|r+¶}³Ew}moj�ê�°<Ü
sEno�1j�moµ){¿~oj7{Mn�pqs���j�~Ãm¸lLr}¤1sEpq¥|�L¹'ËÌr½n��1jÆ�}lEm�¤1j�~�n��Ej	m¸~o{�s�r
sEt�no�1jqn¸lE~o´��/no�}j�~ojqt^lEy£nosEm¸~�lEmoj7©�sLno�È�E¹ é1�,lEr}¤ak1m�j	�Ày�lLr
©�j'y	lEw1³E�5n�sEr}¥��ÅlE©Rs�wzn��}lE¥Mt¯sLt¯no�1j7n�{|pqjL�/¤zj�kRj�r}¤z{|r1³
sEr
n��1j�{|r1{�no{¿lL¥�k�s�~o{Mn�{|sEr'sEt8n��1j�k1m�j	�ÆlEr}¤'n��1j�k1m�j�¤1lLnos�m	¹
���}j®k}moj�¤1l�n�sEm-, ~�©�j	�}l��f{|sEm�{¿~�¤1j£noj�mopq{|r1j�¤ì©f�¡lßt±j	j�¤f¨
t±s�moµ�lLm¸¤È�%·�·�¹%���1ja{|r1k1wzn
¥¿l��Ej�m'{|rÈno�1jar1j	n�µvs�mo´Èy£s�rz¨
~o{¿~�n¸~ sEt �E�+©1{|r}lLm��a{�r}k1wzn�~�n��}l�n7moj�k1m�j�~oj	r5n n��1jÊlEk1k1m�s��z{M¨

S :− S_BACKOFF
S :− S_CORNER

S_CORNER :− WALL_NORTH, WSW, NOT INSIGHT
S_CORNER :− WALL_NORTH, SSW, NOT INSIGHT
S_BACKOFF :− WALL_NORTH, ENE, INSIGHT
S_BACKOFF :− WALL_NORTH, NNE, INSIGHT

W :− WALL_WEST, WNW

E :− E_CORNER
E :− E_BACKOFF
E_CORNER :− WALL_WEST, ENE, NOT INSIGHT
E_CORNER :− WALL_WEST, NNE, NOT INSIGHT
E_CORNER :− WALL_WEST, SSE, NOT INSIGHT
E_CORNER :− WALL_WEST, ESE, NOT INSIGHT
E_BACKOFF :− WALL_WEST, WSW, INSIGHT
E_BACKOFF :− WALL_WEST, SSW, INSIGHT

N :− N_CORNER
N :− N_BACKOFF
N_CORNER :− WALL_N, NNW

N_BACKOFF :− WALL_N, ESE, INSIGHT
N_BACKOFF :− WALL_N, SSE, INSIGHT
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sEt%no�}j�k1moj��3lLrR¤3n��1j�¥|sL¨
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lEr}¤D:=<	>E> :GFH%I*�­^moj�k1moj�~�j�r5no{|r1³®µ)�1j£n��1j	m3lÁµ�lL¥|¥q{¿~
r}j�lLm�©f�1°¸¹ ���1jasEwzn�k1wzn�¥¿l��Ej	m+y£sErR~�{¿~�n�~'sEt e r}sf¤1j�~	ëJ#�]% ];: ]6F)]?lEr}¤3#�A KLA"MCFÂ­¿¶R³Ew1m�j�ê�°<¹
���}jÃ¶1nor1j�~o~ NÇsLt8no�1j�k}moj�¤1l�n�sEm�{¿~
NzjPO ��é �½­RQTS$h
QTUL° {�t8no�1j�k1m�j	�Æµ¯l�~)y	lLw}³E�5n�VQTSRhWQ�U sEno�1j�moµ){¿~oj�V

µ)�}j	m�j=Q S {¿~¯no�}j�{�r}{Mn�{¿lL¥C¤z{¿~�n¸lLr}y	j�©�j£n�µ¯j	j�rÊno�1j�k1m�j	�+lLr}¤
n��1jÍk1m�j�¤1lLnos�m	�ÃlLr}¤XQ�UÝ{¿~+no�1j½¶Rr}lL¥�¤z{¿~�n�lEr}y£ja©Rj	n�µvj�j	r
n��1j	p
¹b���1{¿~7t±w}r}y<n�{�s�rÈmoj�µ¯lEm�¤}~7k1moj�¤1l�n�sEm7n��}l�n
y	lLrU³�j£n
y	¥|s�~oj	mCnos
no�1j\k}moj��L��lLr}¤Ã{�n?³E{|��j�~[lLr�j	�fnom¸l�©Rs�r5wR~Ct±sEmKy	l�n¸y¸�z¨
{|r1³�no�}j�k1moj��'{|rÆn��1j�j	rR¤C¹

���ZY��@[ 98]^_�]^.}d]\_^
���}jb{|r1{�no{¿lL¥�»�¼ y	sEr}~o{¿~�n¸~UsLtÍm�w1¥|j�~È¤zj�~oy	mo{|©�j�¤�{|r ¶R³L¨
w}mojÍä}¹§���1j3{�r}k1wzn�~�nosUno�}jÝmow}¥�j�~ÅlLm�jL0�230øn��1mos�w1³E�0;5607�`!$# %&!�')(+*[�a:=<	>E> #�A)_�*C(alLr}¤
:�<?>E> :BF]%6*?¹
���}jÂsEw1nok1wzn¸~UlLm�jb%}�J:+�GF�lLr}¤c#Ã¹7���}jÂ{|r5noj	m�pqj�¤1{M¨
lLnojÇ~�n�lLnoj�~£��% d/AO_?#?FO_��	% e]<;dEf�A)gag��?F d/A)_ #	FO_��F eH<;dEfBAIgag\�&# d]A)_ #	FO_3lLr}¤B# e]<;dEf�A)gag�~okRj�y£{�t±�
µ)�}j£no�}j	m�no�1j*k1m�j�¤1lLnosEm�{¿~%{|rh�����jiC���
pqsz¤zjE�[{e¹ jL¹�©Rj	n�µvj�j	r
n��1j7k1m�j	�ÇlEr}¤Ån��1j7sEk�j	r½~�kRlEy£j7l�nonoj�pqkzno{|r1³+nos�¤zm�{|�Ej�n��1j
k}moj���nos�µ�lLm¸¤1~�no�1j'y	sEm�r1j	m��?sEm�{|rJk��`��l`�nmÁpqsf¤1jL�/{Þ¹ jL¹q©Rj	¨
n�µ¯j	j�r7no�1j�y£sEm�r1j�mVlLr}¤*n��1j%k}moj���lLrR¤7{�r'¤}lLr1³�j	m\sEtC¥|j	n�no{|r1³



S4 E1 E2S1 S2 S3 E3 N3E4 E5 E6 N1 N2

IN_SIGHT WALL_WEST

WALL_SOUTH WALL_EAST

W NO−MOVE ES N

WALL_NORTHENE NNW WNW WSW SSW SSE ESENNE
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n��1j�k1m�j	�'m�w1r
l�µ¯l��E¹
���}{|~[»�¼Ç{¿~Cno�1j�rÃnom¸lLr}~�t±j	m�m�j�¤�{�r5n�s�l�r}j£n�µ¯sEm�´%lE~?¤1j�~�y£m�{�©�j�¤
{|r�n��1j k}moj��5{|s�w}~%~oj�y£no{|sEr[¹�º8{|³�w1moj e ~o�1s�µ
~)n��1j ¶Rr}lL¥Kr1j£no¨
µ¯sEm�´'~�nom�w}y<n�w1mojE¹

	%Ð ôÇ�}ð�

�a�����zÕ
�}ð®ô
ð[��
¸Ó����Ä� Ò �Cð
ËÌrÊn��1{¿~)~�j�y<no{|s�r[�zµvj�k1m�j�~oj	r5n�no�}j�j	��lL¥|w}lLno{|sEr'sEtK¦
«¯xz¬�sEr
n��1j�¬\m�j	�3u¯lLk1now1m�jÆn¸lE~o´�¹����1m�j	j
¤z{�Ú�j�moj�r5n�j£�zk�j	m�{|pqj	r5n�~
µ¯j	m�jÊmow1r?¹ÈºK{|m¸~�n��¯lE~qla©}l�~�j�¥|{�r}jÆµ¯j+n�m�lE{|r1j�¤Ý¦%«vxz¬Î¤z{�¨
m�j�y£no¥|�Æs�r
no�1j t±w1¥|¥/k1m�j	�
y	lEkznow}moj�n¸lE~o´�¹�xfj�y	sEr}¤C��nosÆp'lL´Ej
¥|j�lLm�r1{|r1³�j�lE~o{|j	m?µ¯jVwR~�j�¤�lLr�{|r}y	moj�pqj	r5n�lE¥�¥|j�lLm�r1{|r1³
~�y¸�1j	pqj
µ)�}j	m�j�n��1j7n�l�~�´Àµ¯l�~�p'lE¤zj7³Em¸lE¤1w}lL¥|¥|�+pqs�moj7¤z{�è'y£w1¥�nÃ©f�
y¸�RlLr1³�{�r}³Æn��1jÆk1m�j	� , ~�©�j	�}l��f{|sEm�lLrR¤ano�1j'{|r1{�n�{|lE¥,kRs5~�{�no{|s�r
sEt8n��1j�k1m�j�¤}l�nos�m	¹V���}{�m¸¤C�zn�sqj	��lL¥|w}lLnojÃ�1s�µÂm�sE©}w}~�n%¦%«vxz¬
{¿~�µ){�n��½lErÍ{|r}y£s�pqk1¥|j£noj*m�w1¥|j*©RlE~ojL�,µvj7n�m�lE{�r}j�¤a{�n�p�w1¥�n�{M¨
k}¥�jÊn�{�pqj�~ {|råno�1j
t±w}¥�¥�n¸lE~o´��¯j�lEy¸�åno{|pqj+µ){�n��åpqs�mojÊlLr}¤
pqs�mojqm�w1¥|j�~�m�lEr}¤zsEpq¥|�Å¤zj�¥|j£noj�¤½t±m�sEpÙno�1j+{�r}{Mn�{¿lL¥\»�¼�¹8ËÌr
lE¥|¥Vn��1j�~oj+j	�zkRj�mo{|pqj	r5n¸~£�\¦
«¯xz¬�µ�lE~*y£s�pqk}lLm�j�¤an�sÇn��1m�j	j
©�j	rRy¸�1p'lLm�´z~£ë

�E¹
«vxz¬ µ){�no� t±s�w1mU�1{¿¤1¤zj�r w1r}{Mn¸~UlLr}¤¡m�lEr}¤zsEp {|r1{�¨
no{¿lL¥1µ¯j	{|³���n¸~)­^«¯xz¬�¨Ì¼�«vxz�
°<¹�º1s�w1m\�1{¿¤1¤zj�rqw1r1{�n�~\µvj�moj
t±sEw1r}¤Ýj£�zkRj�mo{|pqj�r�n¸lL¥|¥|�ÊnosÅm�j�~ow1¥�n�{|rÍ©Rj�~�n7«vxz¬Ák�j	mo¨
t±sEm�p'lLr}y	j+­±m¸lLr}³E{|r1³'t±m�sEpã�Æn�s��EéÆ�}{|¤}¤zj	rÀw1r1{�n�~¸°�{�r
no�1{¿~¯n�l�~�´�¹

�z¹
«vxz¬Áµ){�no�an��1j'~olEpqj7r5w}p�©�j	m�sEt��}{|¤}¤zj	raw1r1{�n�~ lLr}¤
y£sEr}r1j�y£no{|sEr}~KlE~�¦%«vxz¬À©1wzn\µ){�no�*{|r1{�no{¿lL¥�µvj�{|³E�5n�~8m�lErz¨
¤zsEpq¥|�q~�j�¥|j�y<n�j�¤a­^«¯xz¬�¨�xz�%àÇ«V·%«v�
°¸¹

ê1¹
���1jÆ{|r1{�no{¿lE¥,¦%«vxz¬ r}j£n�µ¯sEm�´R�,{Þ¹ jE¹�no�1j+r1j£n�µ¯sEm�´Ç{|p7¨
k1¥|j	pqj	r5n�{�r}³
no�}j�t±w1¥|¥z{�r}{Mn�{¿lL¥f´fr1s�µ)¥|j�¤z³�jV©}l�~�j�µ){�no�*r1s
t±w1m�n��1j	m%¥�j�lLm�r1{|r1³Æ­e¦¯��
/«¯x5¨ × ·�
��Ã°<¹

� ������� ]���2��L_ � �RQ�d^W8_�]eQR9
ËÌra¤z{|moj�y<n%j��Es�¥�w1no{|sErÊno�}j*y¸�}lE¥|¥�j�r1³EjÃ{¿~)n�s+p'lE´Ej�³�s5sz¤�{|r1{�¨
n�{¿lL¥Vk}mos�³Em�j�~�~�kRs5~o~o{|©1¥|jL¹ÅËªt
n��1j+n�lE~o´a{|~�nosfsÀ¤1{Mè'y	w1¥�n	�\lL¥|¥
{|r}¤1{��f{¿¤zw}lE¥¿~
k�j	mot±sEm�p�kRsfs�mo¥|�ÇlEr}¤Àno�1jÆáÃ�ì³�j£n¸~�nom¸lLk1k�j�¤
{|rqlLrqw}rzt±mow}{Mnot±w1¥}m�j	³�{|sEr sEtCno�1j%~osE¥|wzn�{|sEr7~�k}l�y£jE¹KËÌr'¦
«¯xz¬K�
n��1j {|r}¤1{��f{¿¤zw}lE¥¿~v~o�1sEw}¥|¤
lE¥�m�j�l�¤z�'k�j	mot±sEm�p m�j	¥¿lLno{|�Ej�¥��7µ¯j	¥|¥
©RlE~oj�¤'s�r'n��1j�{|r1{�n�{|lE¥R»�¼UlLrR¤qno�}j�áÃ�Á~o�1sEw}¥|¤'©RjÃlL©1¥|j%nos
p'lE´Ej�³Esfsz¤Æk}mos�³Em�j�~�~£¹
ºK{|³Ew}moj `Å~ow1k1k�sEmon�~�no�1{¿~ �5�fk�sLn��1j�~o{¿~£¹� ç�1{|¥|j7no�}j'¶1n�r1j�~�~
��lE¥�w}j�~*sLt�no�1jÊn�µ¯sa«¯xz¬ß~o�z~�n�j	p'~7~�n�lL³�r}l�n�j�¤3©Rj�¥�s�µ¡�EéEé
­^µ)�1{¿y¸�Ípqj�lEr}~Ãno�}j'r1j£n�µ¯sEm�´z~�m¸lLm�j	¥|�Çy	lEkznow}moj�¤ano�1j+k1moj��
lLnVlL¥|¥±°/no�1j�¶1n�r1j�~�~\sEtC¦%«vxz¬Íy	sErf�Ej�mo³�j�¤ lEmos�w1r}¤+��ê e é7­±{Þ¹ jL¹
n��1j�k1m�j	�'µ�lE~)y�lLw1³��5n¯�}lE¥�t/no�}jÃno{|pqj�°<¹����fw}~	�1µ){�no�
¤z{|moj�y<n
j��Es�¥�w1no{|sEr[��¦
«¯xz¬Çµ�lE~K~oj	�Ej�m�lE¥En�{|pqj�~8©Rj	n�noj�mKno�}lEr n��1j¯n�µvs
«¯xz¬U~��z~�noj�p'~£¹
¦%«vxz¬Äµ�lE~qlL¥¿~osÀlE©1¥|j+n�s½{�pqk}mos���j'no�}j�©Rj��}l��f{�s�m�sEt�n��1j
{|r1{�n�{|lE¥\»�¼�¹,¦)j�y	lE¥�¥Vno�}lLn n��1j+{|r1{�n�{|lE¥\¦
«vx1¬bk�sEk1w1¥¿lLno{|sEr}~
µ¯j	m�j�y	moj�l�n�j�¤7t±m�sEpÄno�}j�¦���
8«vx5¨ × ·�
��®r1j£n�µ¯sEm�´*©5�7k�j	mo¨
n�w1m�©1{|r1³Íno�}jÇr1j�w1mos�r}~qµ){�no�ælÍ¥|s�µ ¥|j	��j	¥
r}sE{¿~�jE¹��%~+j£�f¨
k�j�y£noj�¤C�,no�1j'¦���
8«vx5¨ × ·�
�� k�j	mot±sEm�pqj�¤À{|r1{�no{¿lL¥|¥|�Ê©Rj	n�noj�m
n��}lLrå¦
«vxz¬K¹�Ø
s�µ¯j	��j	m��8n��1jÆk�j	mot±sEm�p'lLrRy£jqsLt%¦%«vxz¬ {|p7¨
k}mos���j�¤Å¤zm¸lLp'lLno{¿y	lE¥|¥��Æs��Ej	m�no�}j7y	sEw1m¸~oj sLt¯j	��sE¥|wzno{|s�rÅ~�w1mo¨
kRlE~�~�{|r1³+no�}lLn�sLt
¦���
8«vx5¨ × ·�
�� lL¥|m�j�l�¤z�Ål�t¿n�j	m �Ê³Ej�r1j	mo¨
lLno{|sErR~£¹'�)t¿n�j	m��EéÊ³Ej	r}j	m¸l�no{|s�r}~�sLtvj��Es�¥�w1no{|sEr[�/¦%«vxz¬®µ�lE~
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