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÷&ÌzíNÐBÎ/sJË�ÌRÎ%ÏMÐ�s±¹tÏRÔ1Ó�ÏRÔ7s è Ù xNÕ6£yxGx�éëþ
j?r6i.l9g³us�(i�u{us�9r�qsr�eng{l9vpr*l,¯@enq vRl9j?r*l,u�enlk�{�9e�t �;enu{�9v���o@g��
p9vRq�Ë`ÌRÎ%ÏMÐ�s±¹tÏRÔ1Ó�ÏRÔ7s è Ù xNÕ Ä x��@us�9r���i��
r����� á¡â s è b x7Õ á¡â s è ÙBx,�zÕ � á¡â s/Ý b xNÕ á¡â s±¹`xNÕ á¡â s/ÝÍÙ7xNÕ á¡â s è ÙBx,���
ehg{tLvRj?�9�9usr6o;�(r�t�i��9gsr

ËãÌRÎ%Ï�Ð�s±Ñ�ÒRÓ�ÏRÔ b s è Ùyx7Õ�£Bx Ø ËÍÌRÎ%Ï�Ð¡sVÑ�ÒRÓMÏ#ÔZÙ�s è ÙBxNÕ6£yx Ø²á¡â s è ÙBx
Ê Ë`ÌzÎ�ÏMÐ�s±¹`Ï#Ô1ÓMÏ#Ô7s è Ù xNÕ Ä x7Õ

i�l(o4u �9r���i.�(r��ng{v.w5u �=r�i.l@u r6tLr�o@r�l@u�l9v9o@r�g�i.q r
÷�ÌRí7ÐBÎ±sGË`ÌzÎ�ÏMÐ�s±Ñ�ÒRÓMÏ#Ô b s è Ùyx7Õ�£BxJx é � þV�zÕ
÷�ÌRí7ÐBÎ±sGË`ÌzÎ�ÏMÐ�s±Ñ�ÒRÓMÏ#ÔZÙ¡s è Ùyx7Õ�£BxJx é ��� á¡â s è b x,�zÕ � á¡â s/Ý b xNÕ á¡â s±¹`xNÕ á¡â s/ÝÍÙ7x,���RÕ

i.l(oë÷�ÌRí7ÐBÎ±s á¡â s è ÙyxGxëé ��� á¡â s è ÙBx,���Rç
á¡â s è Ù x�v�l9�n�ko@r��
r�l(o@g�vRl�u �=r±i.g g �=j?�9usehvRl?us�(i�u�enu{�9v���o@g��
�{�9en�hr¸u �9r���i.�(r��
v�w�Ë`ÌRÎ%Ï�Ð¡sVÑ�ÒRÓMÏ#Ô Ù s è Ù xNÕ6£yxWq r=T(r�tLu gku �=r�u>�³v'o@e)��r�q r�l@uk�(i.u �9g7vRl �{�=e¥ts�fenu
t�i�l;�(r�o@r�q en¯Rr6o��)�`r6t�i��=g r�v.w�u �9r�v��=g r�qs¯�i�u envRlÃËÍÌRÎ%ÏMÐ�s±¹tÏRÔ1Ó�ÏRÔ7s è Ù x7Õ�£Bx*�,i.l,�
i�g gs�9j?�=u env�l;g r�u�g �=�9�(vRq usehl=mÃËãÌRÎ%Ï�Ð¡sV¹`Ï#Ô1ÓMÏ#Ô7s è Ù xNÕ Ä x�ehgCi;tLv�lVT(e�tLu6�{z�v�l=g rL�
¹��=r�l@u �n�,�@us�9r�{)¶C}��ko@r�usr6tLusg�u>��vWj?enl9enj?i��@l9vRm�v@v9o@g6���� á¡â s è b x7Õ á¡â s è Ù x=�RÕ � á¡â s1Ý b x7Õ á¡â sV¹`x7Õ á¡â s1Ý Ù xNÕ á¡â s è Ù x=���zÕ
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ÑDã|l7A�BED�F@HµI`H@K1BLBEM6KRHäNPO�K@QRK�HµSRQ�HRTGBLB
§ i�ts�[v.w�us�9r�g rJl9vRm�v@v9o@g7g uLi�u r*g?u �
i�u�s>i�u7�nr6i.g uZxWvRl9r�v.w�u �=rµtLv�j;�(vRl9r�l@u g
enl(tL�n�(o@r6o j7�9g u)�
r�w+i.�9�nu>��¨
ì á¡â s è b x�kÃì á¡â s è Ùyx{i�l(ovì á¡â s/Ý b x	k²ì á¡â s±¹`x	kÃì á¡â s1ÝÍÙyx	kÃì á¡â s è Ùyx7ç

¶{�9r�gsrµo@eng=rL�=l(tLu en¯Rr t°�¥i.�9g r*g?i�q r�t�i.�n�hr�o !��
	(U)�+!.�È� ��{ªgWw�v�q7o@e�i�mRl9v�gsr�g6�`�³r
g �(i.�n��g v�j;r�u enj;r�g)tLv�l9gse�o@r�q{tLv�l�T
e¥t°u gCi�g�g r*u g{v�w�enl(tLv�qsq r6t°u l9r�gsg�i.g g �=j?�9usehvRl9g6�
{ÒtLv�lVT(e�tLu{eng 8'��	���8'��³ e�w5enu{o@v@r�g{l9v�u{�
i�¯�r�iWtLvRl�T(e�tLuCi�g{i¸�9q vR�(r�qªg �9�=g r�u��

´�µ 7 µ 7 ���=	 0P�>0P�9�6� Q?�@	��@
��9�����
	µ�=	 0 ���9	)0P�>0��=�6� < �9	ml���	5<
²>l i;gsr�l9g rR�)j?enl9enj?i.��tLv�l�T
e¥t°u gptLvRl@u�i�enlJu �9r;r�g gsr�l(tLrkv.wyus�9r?o@r�usr6tLu r�o o1ehgLtLq r*�@�
i�l(t°ehr*g��(r*u>�³r�r*l j;v9o@r��³i.l(o'i�qsu e�w+i�t°u��(r*�(i�¯@ehvRq6�;¶{�9r^o1e¥i.m�l9vRg use¥t¸enl@w�vRq j^i.u env�l
tLv�l@uLi�enl9r6ofenlÎi'gsehl=m��nrµtLvRl�T(e�tLukeng^us�(i�u�i.u?�nr6i�gsukv�l9rJv�wpus�9r'enl@¯�v��n¯Rr6oftLv�j4�
�(vRl9r�l@u g;eng?j?engs�(r��
i�¯,enl9m
�Ú{õo@e�i.m�l9vRg engpj7�=g u7u �@�9g;�@�,�
v�us�9r�gsehÍ*r iíw+i.�9�nuWw�v�q
i�u��nr6i.g uWv�l9r;v�wCus�9r�jµ� � r�l
tLr��³iíj?enl9enj?i.�5o@e�i�mRl9v�gseng�ßvs±õ�ÝtöÍ÷�ÉLø�Õ*��x�engWv��@�
u�i.ehl=r6ofw�q v�j us�9rJj?enl9enj^i.�ytLvRl�T(e�tLusg ¸`¹`Ç�õt÷ b ÕyçBçyçGÕ�¸`¹`Ç�õt÷ D w�v�q�i�l@�[gsr�u
õ�Ý`ö�÷�ÉLø¬ù ¸`¹`º¼»t½J�{�9e�t �keng
i�x�i & �����6��	�<^�*�@� v�w�u �9r�q r*g �
r6tLu en¯Rrpgsr�uCv.w5g �=g �
r6tLu�tLv�j;�(vRl9r�l@u g

¸`¹`º¼»t½FB5¨�é � ¸mn\��¸`¹`º¼»`½%�Jì á¡â s±¸mnyxC��¸`¹`Ç�õ`÷oBf�zÕ
e>� r�� Åqp�õ�ÝtöÍ÷�ÉLø ýÃ¸`¹`º¼»`½FBOréëþ

i�l(o4�Mx�j?enl9enjki��+��e>� r��
Å�õ�Ý`ö�÷�ÉLø 9 : õ�Ý`ö�÷�ÉLø Êts�¸`¹`º¼»`½ B õãÝ`öÍ÷�ÉLø 9 ýÃ¸`¹`º¼»`½ B éëþ
À{"��98'3�³�� #Âò !.�(	P�6��	����10"ô ¨

¶{�9r?j;enl9enj^i��P�9enu usehl=m^gsr�u gWw�v�q�us�9rkj?enl9enj?i���tLv�l�T
e¥t°u gW�³r;v��9uLi�enlJw�v�q¸u �9r
w��9�n��i�o=o@r�q�i.q r� ì á¡â s è Ù7x,�zÕ � ì á¡â s è b x7Õ�ì á¡â s1Ý b x,�zÕ � ì á¡â s è b x7Õ�ì á¡â sV¹`x=�RÕ� ì á¡â s è b x7Õ�ì á¡â s/Ý Ù x,�zç
¶{�9eng³i��ngsv�en�n�n�9g usq�i.u r�g�u �
i�u)�
r�g e�o@r*g³us�9r{g enl9mR�hr°��w+i.�9�nu5o@e�i.m�l9vRg eng�us�(i�u è Ù j?engE�
�(r*�(i�¯�r�gªj7�9�nu en�9�nr�w+i.�9�nuyt�i.l(o@e�o9i.u r�gCi.q r�mRr�l9r�qLi�u r�o��

¦�  § tLvRj?�9�9usr�g��9enu usehl=m{g r�usg)w�qsv�jÎj;ehl=ehj?i.�Èt°v�l�T(e�tLusg)�@��g enj7�9�nu�i.l9r�v��=g �n�Cjki�enl@�
u�i.ehl=ehl=m7u �9rWg r�u�v.w j;enl9enj^i��
�9enu u enl9m;g r�usg�r�l(tLvR�9l@u r�qsr6oJg v;w+i.q6� ´ l@w�vRq us�9l(i�usr��n�,�
enl^us�9r���v�qsg u�t*i�g r¸�(vRu ��us�9r�g r*uCv�w)j;ehl=ehj?i.�(tLvRl�T(e�tLu g�i�l(o u �9r�gsr�uCv.w)j?enl9enj?i��
o@e�i�mRl9v�gsr�g�m�qsv��Òr�'9�
v�l9r*l,use�i��n�n��enl'u �9r7l@�9j7�
r�q�v.w�o@r*¯,e�tLrktLv�j;�(vRl9r�l@u g��?¶{�=ehg
w+i�t°u�eng�en�n�n�9g usq�i�usr6o¸�,��i.lpi��nm�vRq enu �=j[w�vRq5tLvRl9g usq �(t°u enl9m�j?enl9enj?i���o@e�i�mRl9v�gsr�g��{�9e�ts�
�³r��9qsr�g r*l,uªenl^us�9rªw�v��n�nv��{enl9m(�
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}�~=K��"�#�GBJ�hBsQRK����������9F(BEK����&����H��@F��¡~�Q���� T(Q��R��F�QRK��'I���F��R���
BJ�hBtl}Ñ�æ
¶{�9r�r*�hr*j?r�l@u gªv�w³i?t°v�l�T(e�tLu�o@eng=rL�=l(tLu en¯Rr��n�?g �=�9�(vRq u�u �=r�q r�gs�(r�tLu en¯�r?t°v�l�T(e�tLu

l9v9o@r�sVp�enmR�9q r�¤�x*�

ok(A)
ok(B)
ok(C)

CONFL 1

ok(B)

ok(D)
CONFL 2

®�h AD?�¯MP�u >@69<wv�:=r�Ml<�6�T�B�JOxOyOz�{O|�}
aQ<�T�xOyOz�{O|
~
rD63<�MKCKU�r�MKB�T}P
CK69k r�63</v�:=rDMKJ������� ��� } �g� ����� ���,�g� ����� ��x
�g�uaQ<�T ������� ���b�g� �(�*� �����g�
i.l(o;u �9rpt°v�l�T(e�tLuªl9v9o@r�g�tLv�lBr°�9l(tLuseh¯Rr��n�kg �9�9�
v�qsuCus�9r�q r*g �9�nu enl9mkt�i�l
o@e�o9i�usr�l=v1o1r� b sVpPehmR�9q r�¢�x��

Γ

¬

{{   ok(B), {   ok(D)}}¬¬

{{   ok(A),    ok(D)}, {   ok(B)},
{   ok(C),    ok(D)}}
¬
¬

¬ ¬
¬

1

¬

¬

¬¬{{   ok(A)}, {   ok(B)}, {   ok(C)}}{{   ok(A)}}
{{   ok(B)}}
{{   ok(C)}}

{{   ok(B)}}

{{   ok(D)}}¬

¬

¬

CONFL

CONFL 1

2

ok(A)
ok(B)
ok(C)

ok(D)

ok(B)

®�h%A�?�¯�P�� >�aQ<�T�:=T�a"MKBm<�6�T�B�� } P
69CKkmB�T£P�CK63k r�69<wv�:=r�Ml<�6�T�B�JxOyOz�{O| } aQ<�T�xOyOz�{O| ~
w�v��'u �9r�q r�gs�9�nu enl9m�{Íwª ��Ex ] �>u qsr�r�ehg���i��
r��nr6o�� § iRt �WtLv�l�T
e¥t°u5r*�hr*j?r�l@u�eng���i��
r��nr6o
�{enu �fus�9rkg r�u�tLvRl,uLi�enl9enl9mJenu g r*� wL�)r�� m(�ëì á¡â s/ÝÍxWeng7��i��
r��nr6o��{ehus� ��� ì á¡â s1Ý�x=���@�
z�vRl�T(e�tLu{l9v9o@r�gCi.q r���i.�(r��nr6o4�{enu �ku �9r¸g r�u{v.w enusgyi.l,usr6tLr6o1r�l@u g6|ä�¥i.�(r*�hg��@r�� m(�

÷�ÌRí7ÐBÎ±s±¸`¹`Ç¾õ`÷ b x�é ��� ì á¡â s/ÝÍx=�RÕ � ì á¡â sf"`x=�RÕ � ì á¡â s±¸tx=���Rç
z{i.l(o@e�o9i�usr)l9v9o@r�g)i.q r��¥i.�(r*�hr�o��{enu ��us�9r³j;enl9enj?i���gsr�u³tLv�¯Rr�q g�v�w9us�9r�enq)i�l@u r6t°r6o@r�l@u
l9v9o@r*g6�9rR� m
�

÷�ÌRí7ÐyÎ/s � b x�é ��� ì á¡â s1Ý�x7Õ�ì á¡â s±ß­x,�zÕ � ì á¡â se"`x,�zÕ � ì á¡â sV¸`x7Õ�ì á¡â sVß­x=���zç
¶{�9r×{ÍwC �� x ] �>u q r*rÖtLv�l=g u qs�(tLusehvRl i�l
oÒ��i.�(r��n�nenl9mÎt�i�l%�
r[enj?�=�hr*j?r�l@u r�oÏ�,�
j;r6i�l9g¸v�wCu �=r²{`¶C}�����z�v�l�T(e�tLuWl9v9o@r�g7i�qsr�s>o@eng=rL�9l
tLu en¯�r*�h��x�rL�9gsu e)((r6oÀ�,�'j7�=� �
useh�=�hr�rL�9gsu e)(Gt�i.u env�l9g{v.w5us�9r�w�vRq j

ì á¡â sG��x�Ê t°v�l�T(e�tLu{l=v1o1r
�{�9r*q r�ì á¡â sG��x)engCi.l^r*�hr*j?r�l@u�v�w i7t°v�l�T(e�tLu��

{�o=o@enu env�l(i.�CtLv�lVT(e�tLu gki�q rk�(i.l(o@�nr6ofi�gWw�v��n�nv��{g6� pPenq g u��{i'tLv�l�T
e¥t°u7l9v9o@r�eng
w�vRq j;r6ofi�g^i.�(v�¯Rr��Î²>lÖiÀg r6t°v�l(o g usr��Öus�9rJl9r�� tLvRl�T(e�tLukl9v9o@rµi.l(ofu �=rµ��i�gsu
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Ñ�ë l7A�BED�F@HµI`H@K1BLBEM6KRHäNPO�K@QRK�HµSRQ�HRTGBLB
t�i�l
o@e�o9i�usr³l9v9o@rR��enlWv��9q³t*i�g r � b �RtLv�lBr°�9l(tLuseh¯Rr��n� r°�9g use w��piªl9r��[t�i�l
o@e�o9i�usr{l9v9o@r�¨

t�i.l(o@e�o9i.u rL�>l9v9o@r Ø l9r���� tLv�l�T
e¥t°u>�>l9v9o@r�Ê l9r���� t�i�l(o1e¥o=i�u r°�+l9v9o@r
Ô�i.�(r��n�nenl9m?�=q v9tLr�r6o1g?i�g��
rLw�vRq r��kz�v�j;�9�9u�i.u env�lív�w{j?enl9enj?i���o@e�i.m�l9vRg r�g�eng�us�9r�l
o@v�l=rp�@��us�9r­{)¶C}����
¶{�9eng�eng��(vRu �·i�lJr6i.g �µi.l(o�rm�^tLenr�l@u��yi��kusv^enj;�9�nr�j?r�l@u
��	)!.
��,8'�@	P�6��³ o@e�i�mRl9v�gseng³mRr�l9r�qLi�u envRl��

Γ1

{{   ok(A),    ok(D)}, {   ok(B)},
{   ok(C),    ok(D)}}
¬
¬

¬ ¬
¬

¬¬{{   ok(B), {   ok(D)}}
¬{{   ok(D)}}

¬

{{   ok(A)}}
{{   ok(B)}}

¬

{{   ok(C)}}¬
¬
¬

¬

Γ2

¬¬{{   ok(C), {   ok(D)}}
{{   ok(D)}}¬
{{   ok(C)}}

{{   ok(B)}}¬

{{   ok(A)}, {   ok(B)}, {   ok(C)}}¬¬¬

¬
¬
¬
¬ ¬

¬

ok(A)

ok(D)

2

ok(C)
{{   ok(A),    ok(D)},

ok(D) CONFL
ok(B)

CONFL

{   ok(B),    ok(C)},
{   ok(B),    ok(D)},
{   ok(C),    ok(D)}}

1
ok(C)

3

ok(B)

CONFL

®�h%A�?�¯�P�� >�aQ<�T�:=T�a"MKBmV3B�<�B�C.a"ML:=63<�T�B�t=BDV�aQMKBDTOMK6mMKW�B
i�x_`O�
²>u�eng�r�i�g en�n�C¯Rr�q e)((r�o�us�(i�uPu �9r���i��
r���v.w(u �9r`�¥i.g u�t�i�l(o1e¥o=i�u r`l9v9o@r³engPr�'(i�tLus�h��us�9r³gsr�u
v�w)u �=r�g r�usg`õ�Ý`öÍ÷"ÉLø%u �(i.u{g �
r6tLe�w���us�9r�j;ehl=ehj?i.�(o@e�i�mRl9v�gsr�gÍßvsVõ�Ý`ö�÷�ÉLø�Õ���x��
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tLv�lVT(e�tLu6�

²>lµvRq�o@r�q�usv^gsr�r7u �
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r7r�'9�
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o9i�usr�g6�.g �9�9�
v�gsrC��r³�
i�¯�rL��Ò7tLvRj?�
v�l9r�l@usg"¸ b ÕBçyçBç�Õ�¸LÙgD�i.l(o�Ò7�(i.ehqs�{eng r{tLv�l�T
e¥t°u g� ì á¡â s±¸ b xNÕZì á¡â s±¸ Ù x=�RÕ � ì á¡â s±¸CMyx7Õ�ì á¡â s±¸C�7x,�zÕyçBçyç�Õ � ì á¡â s±¸ ÙgD�� b xNÕZì á¡â s±¸ ÙgD x=�C��¶{�=r�l
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i��
t�i�l
o@e�o9i�usr�l=v1o1r���¶{�9eng{�(i�gCiW��i.�(r���v.w5gsehÍ*r�� D �

²>l7�9q�iRtLu e�tLr��Ru �=rC�
v�u r*l,use�i��9r�'9�
v�l9r*l,use�i��
�9�nv��'�9�7v�w�us�9r{j?enl9enj?i���t*i�l(o@e�o9i.u r
g r�usg��,�=q u g��nr�gsg�us�(i�lív�l9r���v��=�¥o;r�'9�
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