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� KU�N���J�_WFILK[�E4��KN�%�����bEH[nWYE��SC�Kg�3�������{�t�������_�A�A UEH�JI¡E4�_K�%�����tE�C�G¢K���£4¤�¥DE��5¦
�tE�[�WFEH�¢C�K§�J¨QWY��E��n���~�WYEH��KgI©���©EªIL�jX«EHWY�¬�®H¯4°±�J¨v²§³´£µEH�¢I¶K�E��5¦¶�tE�C�G¢K¸·º¹£»WY�
E��n�_�L�NWFEb�nK�I�����E3��EH[5ILW��JEHCYW¼�PR��_K��½¶°±·L²¾¤a¿��+Ej����W�Àj�SX9K�a�Á��EH��WF�PÂJK�� �n¦SK�KNÃ~��K��¢ILKgI9À�CY���¢E�C
�EH[5ILWY�¢EHCYW��PR©����¢�_��[5EHWY�a�§°±KÃ~��K�JILK�I~MPO�B�B#²%W¼�VK�E��5¦¶�tE�[�WFEH�¢C�K§� ¨ WY��WY�¢�_�nEH�a�nWYEH��K�IÄ���ÅE
�tE�C�G¢K�WY�ªW��n�QIL��X«EHWY�Æ¬j®b¯4°±� ¨ ²�EH�JI4W��ÁK�E��5¦ª�tE�C�G¢K�·4¹©£:WF�QEj����WYÀ��SKgIU���UÇ-�tE�[�WFEH�¢C�Kg�
�±��[��_�jX�KÅÇ�¹È½¶°±·L²¾¤#¥
Ã~�nK�¢ILKgI~MPO�B�B<ILW¼É6K[5�¸�±[��jXÊ�¢��[nX9E�CQO�B�B<�~RËW��n�U�_K�n�§�H�
�EH[5ILWY�¢EHCYW��PR�½Æ°±·L²!��¦¢EH�Ì��EH�ª�AK«EH�~R-�_K�Q���D�bEHCYGSKg�¤6Ív�ª�¢��[nX9E�C O�B�BVÎ�Ej�!WY�a��[n�LILG¢�NKgI
�aR§Ï§ÐKÀjW��©Ñ ÒtÓÔÎ~��¦SKg�_K���EH[5ILW��JEHCYW¼�PR+��KN�5��EH[nKQ[nK��_��[nWF�¾��KgI+�n�9W��a��K�[��bE�CY��¤

¥Á�L�±�j[n�W��SÀ%IL��X«EHWY�¸����¢��WY�_��K��¢�NR9�N�j�¢��WY�_�n�DW��§��K�[�W��±R~W��SÀ��±��[ÕK�E��5¦¸�tE�C�G¢K!·9W��UE��bEH[nW�M
EH�SCYKÕIS��X«EHWY�U¬j®b¯4°±� ¨ ²�W��¢�n¦SK[nK#WY� EH��E��n�_WYÀ��¢X�K��a���nEb��WF�_�±RaWY�SÀV��¦SK#KÃa�nK�¢ISK�I~MPO�B�B©��G¢�5¦
��¦¢EH�D� ¨ �º·A¤aÖ#¦¢WY��WY�DK�×aGSWY�bEHCYK�a�Á����ILKN�nK[nX9W��SWY�SÀ�W����n¦SK!KÃa�nK�¢ISK�I~MPO�B�B¶WY�Õ��EH��WF�PÂAEH�SCYK
Ø ¦SK�%��¦SK�IL�jX«EHWY���H�J��¦SK#�bEH[nWFEH�SCYKDWF���J�jGS�¢ILKgI%���ÌEV��W��¢À�CYKÕ�bE�C�GSKjÎtWy¤ K�¤¢¬j®b¯4°±� ¨ ²Á�Ù�g·¢ a¤
� KQ�_¦S� Ø �n¦¢Eb�#ILKN�nK[nX9W��SWY�SÀ%W¼�{�n¦SKVKÃ~��K�JILK�I~MPO�B�BÆWF�D�nEb�nWY�_ÂJEH�¢C�K�WF�ÕÚ!Û
Mv�N�jX9ZSC�K��K��~R
[�KgILG¢�¾�nW��j�©���-�n¦SKUÜS¿
Ö2ZS[��j�SCYKXÝEH�¢IÅ�n¦SK[nKN�±�j[�K+K��L�±��[5�NWY�SÀªIS��X«EHWY�Ä�N�j�¢�_WF�_��K�J�NRª�j�
��¦SK3KÃa�nK�¢ISK�I~MPO�B�BºWF��Ú!ÛÁMÞ¦JEH[5I{¤

ß àUá#�Lâ8�!�!â8�#ãjäåÄåçæ
èÄæ�é>æ��S�¢ê!����ë2�_�<æìäº�Sæ íVê

¿!�ÁILK�X9���¢�_��[5Eb�nK�I%�aR�ÏUÐK�À�WY�UÑ�îNÓÔÎHEH�9KNÃ~�nK�¢ILKgI~MPO�B�B¡WY�¢�_�nEH�J�NK��E��%�AK�[nKZS[nK���K�a�nK�I��~R
E¸�SWYZ¢E�[_�nW¼�nK�Àj[nE�ZS¦ðï´�òñyó4ô§õ��nö�÷¾¤�ø8KN�Ì��¦SK9CYKN�ù��MÞ�S�LILKg�Ì�H�Á�n¦SK9�SWYZ¢EH[���W���K9À�[5EHZ¢¦ª�AK
óË��Ý�n¦SK��bEH[nWFEH�SCYK������ ��¦SK%ZS[��j�SCYKX�¤Jø8KN�!�n¦SK�[nWYÀ�¦a�_MÔ�S�LILK����H� ��¦SK%�SWYZ¢EH[���W���K�Àj[nE�ZS¦
�JK�õÙ�£´�n¦SK3�bEHCYGSK����H����¦SK�Z¢[��j�SC�K�X�¤SÖ#¦SK[nK3WY�!EH��K�ILÀjK«°±�J¨n��·~²#¹-ö�W��
E��¢IU���SCYR+W��
·+¹Ä¬�®b¯4°ú�J¨Ô²¾¤

¿ÀjK�SK�[nE�C�WYûKgI«X«Eb�5�5¦SW��¢ÀUÑ üHÓþýÿWF��E��_GS�J�_K�#����ö �_G¢�5¦§��¦JEb��EHCYC6�tE�[�WFEH�¢C�Kg�D�A¨
¹�ó
WY�VE�I � Ej�NK�a���n�+���SK3KgILÀ�K�W��ªý&EH�¢I�KgE��5¦��S�LILK�·U¹ªõ WY�!E�I � Ej�NK�a���n�¸ÇUK�ILÀjK���WY�ªý
�±��[�����X9K�Ç¸¹�½¶°ú·~²N¤

¿ÆÀjK�SK�[nE�C�WYûKgI�X«Eb�5�5¦SWY�SÀ�ý [�K�ZS[nK���K�a�n� EÌ�_�jC�GS��WY�����H�¢�n¦SK#KNÃ~��K��¢ILKgI~MvO�B�BV¤jÖ#¦SK[nK
WY�D���~�~W��jG¢��C�R9E�X«Eb�5�5¦SWY�SÀ�ý W��þEH�JI«���SCYR9W¼�8��¦SKQKNÃ~��K��¢ILKgI~MvO�B�BÆWF�Õ��EH��WF�PÂJE��SCYK�¤aÍv�+��¦¢K
�SKNÃ~�Q��K��N��WY����Î Ø K%��¦S� Ø ��¦¢EH�QILK��K[nX9W��¢W��SÀ§W¼�ÕE+À�K��SK[5EHCYWYûK�IUX«Eb�5�5¦SWY�SÀ¸KÃ~WF�_�n�VWY�VÚ!Û
M
�N��X9ZSCYKN�nK�¤
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BD���¢��WYISK[DE��bMPÜL¿
Ö ZS[n���SCYKXìILKÂ¢�SK�I+�aR«E�C�WF�P�Õ�H���bEH[nWFEH�SCYK��
���Ù���¸�t�������«�A jÎjE�C�WF�_�
�H�ÁCYW¼�nK[5EHCF���*� ��� ¨ ����� ¨�� � ¨ ¹ð�¡ �EH�¢IªE«C�WF�_�V�H�Á�CYE�G¢�_Kg��� ����� � ����������  Ø ¦SK[nK
� ¨ ³�� E�[�KQ�n¦SK���KN���H� CYW¼�nK[5EHCF�#�H����¦SK��CYE�G¢�_Kj¤ � K Ø E��j�#�n�+E��n�_WYÀ��§��¦SK3�bE�C�GSK������! ��j[
"!#%$'&( Ì���«�n¦SK�CYW¼�nK[5EHCF��WY�)�*�_GJ�5¦���¦¢EH�VEHCYC8�NCFEHGJ�_Kg��¦¢Et��K�EH��C�KgE��_�!���¢K3C�W���K�[nE�C8E��n�_WYÀ��¢K�I
���*�����+ a¤

, [n��X�E-ÜL¿
Ö�ZS[n���SCYKX�Î Ø K+�N�j�¢�P�n[�GJ�¾�Ì��¦SK«�¢W�Z¢E�[_�nW¼�nK«À�[5EHZS¦Åï<� ñúó4ôUõ���ö�÷ÌEj�
�±��CYC�� Ø ��¤ , ��[VK�E��5¦ªC�W���K�[nE�C-$/.�WY�ðE§�NCFEHG¢��K0�Õ¨�Î Ø K%�[�KgEb�nK����SK�CYKN�ù�_MÔ�S�LILK21�°3�Õ¨��4$/.g²Q¹©ó
EH�¢I%���SK#[nW�Àj¦a�_MÔ�S�LILK�5A°3�Õ¨n�4$/.g²Õ¹�õ�¤ , �j[ K�E��5¦9�NCFEHGJ�_K��Õ¨ Ø K��[�KgEb��K#EQC�K�ù�_MÔ�S�LILK6�Õ¨
¹�ó
EH�¢I¸�±��[#K�Ej�5¦§�bE�[�WFEH�SCYKQ�9¨ Ø K3�N[nK�Eb�nKQE��S�H�n¦SK[#CYKN�ù��MÞ�S�LILKÌ�«¨
¹�ó�¤ , WY�¢EHCYC�RjÎ Ø KÌE�I¢I+�n�
��¦SK3Àj[nE�ZS¦§E9[nW�Àj¦a�_MÔ�S�LILK7$ù¨Á¹UõÙ�±�j[�K�Ej�5¦§CYW¼�nK[5EHC8$ù¨�¤

� K��N���¢�SK��N����¦SK%C�K�ù�_MÔ�S�LILK��VWY�ªóË���+��¦SK%[�WYÀ�¦a�_MÔ�S�LILKg��WY�ªõ Ej���±�jC�CY� Ø �¤ � K��P�5EH[��
Ø W¼�n¦ðEH�ªKX9ZL�PR-�_K�V���ÁK�ILÀjK��Qö2�:9L¤ , ��[QK�Ej�5¦4�NCFEHG¢��K0�Õ¨ÕEH�¢I4K�E��5¦-CYW���K[5EHC;$/.�¹<�Õ¨_Î
Ø KÌE�ISI¸��¦¢KQKgILÀ�Kg�Ì°3�Õ¨n�45A°3�Õ¨_��$/.g²_²NÎ�°31�°'�D¨��4$/.g²N�45A°3�Õ¨n�4$/.�²_²#E��¢IÅ°31�°'�D¨��4$/.�²N�4$/.g²¾¤ , ��[#KgE��5¦
�tE�[�WFEH�¢C�K§�J¨«¹�� Ø KUEjISI¶��¦SKUK�ILÀjK���°±�«¨��_�A¨Þ²�EH�JI*°±�«¨_�����J¨v²N¤ , WY�¢E�C�CYR�Î Ø KU��KN�9��¦¢K
�EH[5ILWY�¢EHCYW��PR����þKgE��5¦+[nW�Àj¦a�_MÔ�S�LILKVWY��óÆEj�Á�±�jC�CY� Ø �>=L½Æ°?5A°3� ¨ ��$ . ²_²Á�@�(@¢�îH ÌEH�¢I§½¶°3$ ¨ ²Á�
�(@S�5Ç ¨BA îH  Ø ¦SK�[�K3Ç ¨ WF�ÕK�×aG¢EHCA�n���n¦SKÌ�aG¢X��AK[#�H� �NCFEHG¢��K��Õ�N�j�j�5EHWY�SWY�SÀ��n¦SKÌC�W���K�[nE�C!$ ¨ �j[
X��j[�K��±�j[�X«EHCYCYRðÇ ¨ � � ��� . ¹�� � $ ¨ ¹C� .   � ¤ , WYÀ�GS[nK�î+�_¦S� Ø �V�n¦SK«Z¢EH[��3�H�#À�[5EHZS¦©ï
��¦¢EH��WY�#[nKCFEb�nK�I¸���«�bEH[nWYE��SCYKV� ¨ ¤

Ö#¦SKÌW��a��G¢W¼�nW��j�U���8�n¦SK3[�KgILG¢�N��WY���UWY����W�X9ZSCYK�¤S¿ÙÀjK�SK�[nE�C�WYûKgI+X«Eb�5�5¦SWY�SÀ9W���ï ���[n[�KM
�_ZA���¢I¢�Õ���+E9�_�jC�GS��WY���§������¦SK�ÜS¿
Ö*ZS[n���¢C�K�XU¤LÍÔ��°±�«¨��_�A¨Þ²Õ¹4ýÿ�n¦SK���A¨þ�D�����! �EH�JI¸W��
°±�«¨_�����J¨Ô²Õ¹4ý �n¦SK�9�J¨��E"!#F$3&( a¤H¿�CYC¢�CYE�G¢�_K��¢�~ISK��G�Õ¨{X%G¢�P�Á�AK�X«Eb�5�5¦SK�I%�n��EH�S����¦SK�[
�S�LILK�¤¢Ö#¦¢KR¸��EH�U���SCYR¸�AK3X«Eb�n�5¦¢K�I Ø W¼�n¦�E��§KgILÀ�K+°'�Õ¨_��5J°'�D¨��4$/.g²�²ÕW¼�H$/.V�D�����! j¤

IGJFKLKLM<N+OQPSR>T $ù¨ª¹ ���A¨_�����J¨_ VU TXWYRZR ¬>[ R °ú�9¨_�4$ù¨Ô²Z\ R>] ®_^%[_` T ®Åý a bZcd^6¬ ®_^ ]fe a b
1�°3�	.��4$ù¨Ô²Õ¹-ýgbN®dhic ]j] �	.%k

l h�®g®mbnkVÖ#¦SK��S�LILKg�71�°3�	.��4$ù¨Þ²!¹©öÈE��¢IU��¦SK��S�LILK%�9¨DEH[nK3��¦¢K����¢C�R��S�LILKg�!�N�j�S�SKg�¾��KgI
���«�S�LILKi$ù¨_¤AÜ~WY�¢�K Ø K3¦¢Et�jK3½¶°?$ù¨Þ²D� �(@¢�nÇj¨ A îH �EH�JI�Çj¨ A î3WF��K�×aG¢E�C{���«�n¦SK3�~GSX��AK[
�H���S�LILKg���N���¢�SK��N��K�I ���o$ ¨ Î#KW���¦¢K[-EHCYCÌK�ILÀjK���E�I � Ej�NK��j�§���o$ ¨ �JK�C��j�SÀÄ�n�Ëý �j[§�¢�
K�ILÀjK��UE�I � Ej�NK�a�§���o$ ¨ �AKCY���SÀ¶���ºý�¤ÕÖ#¦¢K[nKN�±��[nK-�±�j[UE�C�CÌ�S�LILKg�p1�°'� . �4$ ¨ ² Ø Kª¦¢Et�jK
°±� ¨ ��$ ¨ ²Õ¹4ý q2r 1�°3� . ��$ ¨ ²#¹-ý�¤ st

IGJFKLKLMvu8OQPSR>T $ . ¹Å��� . ����� .  BkYwXb TXWYRQR ¬>[ R °3� ¨ �45A°3� ¨ �4$ . ²_²Q\ Rn] ®d^%[_` T ®ic7[ R ^ R h4c ] a/x R ¬
¯2c Tzy�W aj^F[ TXWYR ^ª°ú� . ��$ . ²ic ] `®{\ R>] ®d^F[d` T ® TXW a|`6[ R ^ R h4c ] a/x R ¬¸¯*c T�y�W aj^%[%k

l h�®g®mbnkQÜ~GSZSZA�j��K3��¦¢K�K�ILÀjK+°3�Õ¨n�45A°3�Õ¨��4$/.g²_²��JK�C��j�SÀj�#�n�«��¦¢K�À�K��SK[5EHCYW�û�K�I§X«Eb�n�5¦¢W��SÀ¸ý�¤
Ü~W��J�NK���¦SK+��EH[5ILWY�¢EHCYW¼�PR-���D�S�LILK*5A°3�Õ¨n�4$/.�²QWF���(@S��îH 9EH�¢IðK�ILÀjK-°3�Õ¨_��5J°'�Õ¨_��$/.g²_²QWF�3E�I � EHM
�NK�a�Ì���§��¦¢WY�Ì�S�LILKjÎ{�S�UX��j[�K�K�ISÀ�K��QWY�Åý7�EH�ð�JK«EjI � E��K�a�V�n�§�¢�~ISK�°'�Õ¨_��5J°'�D¨n��$/.²�²¾¤
Ö#¦SK[nKN�±�j[�K��n¦SK!KgILÀ�KQ1�°3�Õ¨��4$/.�²
¦JE��D�S������¦SK�[D�5¦S�jWY�K����%�JKVX9EH�n�5¦SKgI Ø W���¦+�S�LILK7$/.�¤%}ÕR
ø�KX9X«EUî Ø KÌ�j�L�nE�W��§��¦¢EH��°±��.��4$/.g²Õ�AKCY���¢Àj�Õ���+ý�¤ st



C1

C2

C3

C4

K(d(C1, x1)) = {0,1}

K(d(C2, x1)) = {0,1}

K(d(C3, ~x1)) = {0,1}

K(d(C4, ~x1)) = {0,1}

T

F

X_i

K(x_i) = {0,3}

K(~x_i) = {0,3}

Clauses that
contain X_i

Clauses that
contain ~X_i

Belongs to the
matching if X_i
is true

Belongs to the
matching if X_i
is false

This edge may or may not belong
to a matching if x_i is true.
It cannot be part of the matching if
x_i is false

There must be 0 or 1
edge ajacent to this
node in the matching.

S(C3, ~x1)

S(C4, ~x1)

S(C2, x1)

S(C1, x1)

Edges connected to nodes
d(C4, x_i) for i > 1

All or no
edges must be
matched to 
these nodes

���������	��
 |Nmvk�`�d�m_|�ha^��ËmPlnc�|NkPl¾�%kP`Ìs�|mPo¼|��acpl������
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	 a|` T `ic0[ R ^ R h4c ] a/x R ¬§¯*c T�y�W aj^%[
ý aj^ [_h�c�� W ï k

l h�®g®mbnk%°'rÆ²+Ü~GSZSZA�j��KðÜL¿
Ö<WF�+�nEb��WF�_ÂJEH�SCYK�Î Ø K4�N�j�¢�_��[nG¢�¾�¸E©X«Eb�5�5¦SWY�SÀ¡�~R¶ZA��WY�j�nW��¢À
K�E��5¦��S�LILKi� ¨ �n�¸E9�S�LILK 5A°3� ¨ �4$ ¨ ²#�_G¢�5¦U�n¦¢Eb�!CYW���K[5EHCS$ ¨ WY����[nGSK3W����n¦SK%ÜL¿
Ö�����CYGL��WY����¤
!��¦SK�[�C�K�ù�_MÔ�S�LILK���WY�-óËEH[nKVX«Eb�5�5¦SK�I�Ej��N�j[nISW��SÀ%���«ø8KX9X«E9Ò9E��¢IUø�KX9X«EUî�¤

°'qÆ²!BD���¢��WFILK[!E9ÀjK�SK�[nE�C�WYûKgI¸X«EH�n�5¦SWY�SÀ§ý�¤ , ��[!E�C�Cþ�bEH[nWYE��SC�Kg�#� ¨ ¹4�ÄÎ Ø K3¦¢Et�jK
KW���¦SK�[þ�n¦SK#K�ILÀjKQ°ú� ¨ �_� ¨ ²þ�j[Õ°ú� ¨ ����� ¨ ²þWY�9ý�¤ � KÕ�nEtRÌ��¦JEb� C�W���K�[nE�CF$ ¨ WF�þ��[nGSKDW��¢�n¦SKÕK�ILÀjK
°±�«¨_��$ù¨y²Õ�AKCY���SÀa�#���¸ý$EH�¢I§�úE�CY��K3W¼� �n¦SK3K�ILÀjK3IL�~K����S�����JK�C��j�SÀ9���¸ý�¤ , ��[�E�C�Cþ�NCFEHG¢��K
�D¨�Î Ø K�¦JEt��K�EH�«KgILÀ�K%°3�Õ¨_��5J°'�Õ¨_��$/.g²_²
WY�§ý �±��[Õ�_�jX9K�$/.Ì¹Å���Y.������Y.H j¤jÖ#¦¢WY�DW�X9ZSCYWYK��Á�~R
ø�KX9X«E�ÒQ�n¦¢Eb��$/.�WF����[nGSK!EH�JI���¦SK�[�K�±��[nK��NCFEHG¢��K��Õ¨�WF���nEb�nWY�_Â¢K�I�¤jÖ#¦SK�[�K�±��[nK�EHCYCJ�NCFEHGJ�_Kg�
EH[nKÌ�nEb�nWY�_Â¢KgI¸�~R«�n¦SK3�bEH[nWYE��SC�K3Ej����W�Àj�SX9K�a�n�ÕÀjW��jK�U�aR+��¦SK3KgILÀ�Kg�3°±�«¨_��$ù¨y² st

� åð�D�!� 
_�Vè~�P���

ø�KX9X«EC�Æ��¦S� Ø �¸��¦¢EH�-ISKN��K�[�X9WY�SWY�SÀ¶�n¦SK©��EH��WF�PÂJE��SWYC�W��PRº�H��KÃ~��K�JILK�I~MPO�B�B<WF��Ú!Û
M
�N��X9ZSCYKN�nK+EH�¢IÅ�n¦SK[nKN�±�j[�K9K��L�±��[5�NWY�SÀ-IL��X«E�W��¡�N�j�¢��WY�_��K��¢�NRð���Å��¦SK¸KNÃ~��K��¢ILK�ILMvO�B�B WY�
Ú!Û
MÔ¦¢E�[nI{¤
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