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mepcg�Zb²'U � O^\�Qjf$U%U � QjUÑ\�[TSÚQTSc­RghUXScQTSVq 
 QTZRl�!h� �#" ��� � �%$ ��� ����#"'&�$ � � ���

� � � �
z =

+<� j %R� ! T %
+<� j %R� # T % � � � +�� j %R� � T % � � ! � � # � � �

� � � � ��� +<� j %R� T ! � � ! & � # &)(*( & ��� ��� �
µ/[ � aRpcgkZb²`U � O}\�Qjf�U'U � QjU��

+�� j %R� T ! � S
��� �)� > x g°\ 8 D�¸x

z	= g°\ 8 �¸x
� O`pcO�OYU � Q*Un9<J����,+ �L=HJ-� %/. � +0. � � � . � � �Ýx�g�p}U � O
g�ZRZbO�S'pXaRW Zb[TZbá�O�Sc[t�¦« � OBSVO�\�[TScOju

� � � �
z = R� ! & � # &)(*(*( & ��� T !� � ! � � # � � � � ��� z = � � S

D�¸x ��8
� R� ! & � # &)(*(*( & ��� T !� � ! � � # � � � � ��� � � S

D�æx ��8 � �H�

«L[�pXaRW`W`QjScghá�OjuÑ²jgkojOBZ�U � O`pcO�U}[j\_Zb[TZRá�O�Sc[E¾¿Q*i�p � f�[@O�¯`�
f$gkO�Z@UXp�u � O"f�QTZ f$[TW`PRaRUVO/U � O k _�a WY[TWYOBZTU>\�[TS>U � O ß UcZbOBpcp
lbg�pVUXSVg�­RabUcgh[@Z�atpVg�Zb²½PRSc[HltaRf$UXp�[j\eU � O�¾ÁQjikp � f�[HO$¯:f$gkO�Z@Ucp
pXaRf � U � Q*U'U � OnO$¼Rf�ikaRpcgkojO$�Ù[TS�[j\LU � OngkZRlRgkf�O�p'g�p�á�OBSV[<�
« � g�p�\�[TSXWÀaRikQ`Q*ikik[ � p�atp'UV[ f$[@W`PRabUVOnU � OnoMQjScgkQTZRf$OTuRpc�jO �
QjZtl½�@atSVUc[Tpcgkp�\�[TSÀQTZ@q ß UXZbO�pXpÀlRgkpcUcScgk­tabUVgk[TZ�PtSV[MoHg�lbO�l � O
QjScO}²jgkojOBZ:U � On¾ÁQjikp � f$[HO$¯:f$gkO�Z@UXp��

1 � k 8 �32 U�4 �5� + �56 + 7 þ 4 � � � .6 . þ98 k;:=< 7 8 7 � � 16 1
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s!gh²@aRScO � �%Ô_Nes±[*\Üs�gkUcZRO�pXp¦Neg�pcUcScgk­RaRUVgk[TZRp!\�[@S^z*x��^QjScg�Qj­bikO
¨©~/ªe{@db~¦«ÂÔ�SV[@­bihOBW`p � gkU � ]_i�QjatpVO����^QjS>\�Sc[TW z�Uc[`wt�

st[@S»O�¼bQTW`PbihOTu§pcg�ZRf$O � % . � + ��x:gh\>QjZRl�[@Zbikq�gh\ � % � � +
U � O�Z�U � OnoMQTSVg�QjZRf�O/\�[@S»QjZ@q`\�aRZtf$UVgk[TZ�f�QjZ�­tO�f�[TW`PRabUcO�l

+�� j %R S
T % � S � S

v/\§f�[TaRSXpcOju�U � g�p¦f$[@W`PRabUcQjUVgk[TZ�[*\tU � O'WY[TWYO�Z@U¦QjSc[TaRZtl�U � O
WYO�QTZÑubg°\!lb[TZRO}lRgkScO�f�UVikqju � [Tabi�lEUXQj�jO � � z�= � �_UVg�WYOj�¦åe[ � �
O�oTO�S�u�gkZ U � O©f�QTpVO�[j\}QTZ O�W�­tOBlRlbO�l i�QjZtlRpcf�QjP<Oju�[TZRihqØQ
P<[jikqHZR[TWYgkQji>ZHaRWÀ­<O�S�[*\�¾ÁQjikp � f$[HO$¯:f$gkO�Z@UXp�QjScO Zb[TZbá�O�Sc[
QjZtl³[TZRihq�U � OYZR[TZbá�O�Sc[�f$[HO�¯ f�ghOBZ@Ucp}ZbO�OBl©­<O f$[TZtpVg�lbO�ScO�lÚ�
d@O�ihOBf$UVg�Zb²±U � O�gkZtlbgkf�O�pYUV[ � Q�ojOEO�ojOBZ�PRQTSVgkUrq � [@abiklàf$[TZb�
pcgkpcUe[j\_pcO�ikO�f$UcgkZR²EU � O ß SXpcU k � � gkZtlbgkf�O�pe\�Sc[TW®U � O`pcO�U"[*\
Zb[@Zbá�OBSV[�¾ÁQjikp � f$[HO$¯:f$gkO�Z@UXp�� « � O O�¼bf�ikatpVgkojO���[@S/[j\_U � O�pcO
� [Tabi�l�­tOÀUcQj�jO�Z�QTZRl � [@abi�l�­tOYaRpVOBl�Qjp'U � O�lRO�pcgkScO�l k _�a
g�ZRlbO$¼Ñ�Y« � O`O$¼Rf$i�aRpcghoTO$�Ù[TS»[j\_U � O k g�ZRlbg�f$O�p � [Tabi�l±U � OBSVO��\�[TScO�­<O�á�OBSV[<�>mepcg�Zb²:U � gkpepVg�W`PbihO�pVUXScQjUVO�²Tq:gkU � [Tabi�l�UcQj�jO� � 2 � j % �}UVg�W�OEUV[©f�[TW`PRabUcO:U � O k _�a WY[TWYO�Z@U�²TghoTO�ZÁU � O
¾¿Q*i�p � f$[HO$¯:f�ghOBZTUXp�u � � O�ScO 2àgkp}U � O Z@atWÀ­<O�S}[*\�Zb[TZbá�O�Sc[
¾¿Q*i�p � f�[HO$¯:f$gkO�Z@Ucp��%¹ºZ�U � O�f�QTpVO^[j\RO�W�­tOBlRlbO�lÀikQTZRlRpXf�QTPtOBp
U � O³Zb[TZbá�O�Sc[©¾¿Q*i�p � f$[HO�¯ f�ghOBZ@Ucp f�QTZ�­<O�g�lbO�Z@UVg ß OBl�QTZRl
f$[@W`PRabUVOBl�g�Z�P<[jikqbZb[TWYg�Q*i@UVg�WYOj�>d@g�ZRf$O�[TaRS!WY[TWYOBZTU!f$[@W��
PRabUXQ*Ucgh[@Z±pcUcSXQ*UcO�²jq	g�pnQ*i�pV[	P<[jikqHZR[TWYgkQji!UVg�W�OY\�[@S ß ¼HOBl k uQ*iki%U � OÀpXaRW`W`QjScq�pcUcQ*UcgkpcUVg�f�pef�QTZ�­<OÀf�[TW`PRabUcO�l�\�Sc[TWë\�[TSV�
WÀaRikQ`�YgkZ	P<[jikqbZb[TWYg�Q*iÑUVg�WYOj�

� D�� ���	�
� ��8
� ��� � ����������
`����� 8O����8����
� ��� � � ��� 8 � C��$� �Ý�

« � g�p!pVUXQ*UVg�pcUVg�f�Q*ibQTZRQ*ikqbpVg�p!QjPRPbikgkO�p�UV[}QjZ@qnO�W�­tOBlRlbOBlÀi�QjZRlb�
pXf�QjP<O:g�ZRf$i�aRlbg�Zb²Á­t[TU � µe·}��i�QjZRltpcf�QjP<O�p�QTZRl¿¨©~»ª"�RdH~¦«
PRSc[T­bikO�W`p��'dH[ ghUegkp»ZR[ � P<[TpXpcgk­bikOnUV[�f�Q*i�f�aRikQjUVO�pXaRW`WYQTSVq
pcUcQ*UcgkpcUVg�f�p'\�[TS»O�ojOBZ � gh² � lRgkWYO�ZtpVgk[TZRQjiÚO$¼RQTWYPRihOBp'[*\¦U � O�pcO
g�WYP<[TScUcQTZ@U"f�ikQTpcpcO�pe[*\�×"~|UcO�pcU"PRSc[T­RihOBWYp��À~ep"QTZ³O�¼bQTW��
PbikOjuTgkZ�U � g�p^pcO�f�UVgk[TZ � O � gkihiRf�[TW`PRabUcO»pcaRW`W`QjScq�pcUcQ*UcgkpcUVg�f�p
\�[TSY¨©~/ªe{HdH~¦« PtSV[@­bihOBW`p�g�ZRf�ikaRlRgkZb²½W`QjZ@q½U � Q*U � [Tabi�l

­<OnUV[H[`ikQTSV²TO"Uc[`O�ZHaRWYO�SXQ*UcOj�!¾±O � gkiki%f$[@WYPtQjScO"U � O�f$[@W��
PRabUcO�læpX�*O � ojOBScpXaRp Q½pcO�U [j\}O�¼ � QjaRpcUVgkojO�ihqàO�ZHaRWYO�SXQ*UcO�l
pXWYQjihikO�S%¨©~»ªndH~¦«½PRSc[T­bikO�W`pLQjZRl�pcO�O>U � QjU%U � O_f$[@W`PRabUVOBl
pX�*O � f$[TSXScO�f$Ucihq³PtSVOBlbgkf�Ucp"U � O:p � QTPtO`[j\_U � O`lRgkpcUcScgk­tabUVgk[TZÑ�
¾ÁO � gkiki^Q*i�pV[�ih[H[T��\�[@S}pVUXQ*UVg�pcUVg�f�Q*i!g�ZRlbg�f�QjUV[TSXp"[*\>U � O � O�ihi
�HZb[ � Z:P � QjpcO/UcSXQjZtpVgkUVgk[TZ`\�[@aRZRlEgkZE¨©~»ª"{@dH~¦«¸PtSV[@­bihOBW`p
Õ ·ngkSX�HPRQ*UXSVg�f�� QjZRl�d@O�ikW`QjZÚu ���T� ��ÖÙ�Ø« � O	ä!�L�tã�=ÂA�?M�RJ�ã�� �
A���9<JÝ[bf�f�aRScp � � OBZæU � O¿f$i�QjatpVO±UV[Øo�QTSVg�Qj­RihO©SXQ*Ucgh[�\�[TS�Q
¨©~/ªe{@db~¦« PRSc[T­bikO�W�QjPRPRSc[TQTf � O�pE��� {R�®~�U�U � Q*U�P<[jg�Z@U
U � O�ScO�gkpeQ:pXPbgk�jO�g�Z³PRSc[T­bikO�W®lbgh¯ f�abikUrq�ScO�i�Q*UcghoTOnUV[�W`QTZTq
lbO�UVO�SXWYgkZRgkpcUVg�fÀQjih²T[TScghU � W`p/QjZtl�U � O`ZHaRWÀ­<O�Se[*\>P<[jUcO�Z@UVg�Q*i
pc[ji�abUVgk[TZRp/\�[TSe¨©~/ªe{@db~¦« PRSc[T­bikO�W`p/ltSV[@PRp/[jÛ½O$¼RPt[@ZbO�Zb�
UVg�Q*ikikqj� ¾ÁO:­tO�²jg�ZÁ­@q©lRgkpXf�aRpXpcgkZb²	U � O:WYO�QjZ¿QTZRl±WYOBlbgkQTZ
[*\!¨©~/ªe{@db~¦«´PRSc[T­RihOBWYp��
« � O:¾¿Q*i�p � QjZRQjihqbpcgkpn[j\'¨©~»ªndH~¦«ÆPRSc[T­bikO�W`png�pÀScO�i�Q*UcO�l
UV[}P<[jikqHZR[TWYgkQjiHUVg�W�O U �rQjPRPtSV[�¼bg�WYQjUVO>Qjih²T[TScghU � W`p � x C U C
� �¸\�[@S�µ/Ô>�Ùf�[TW`PbikO�UVOÆPRSc[T­RihOBWYp�Õ Ô^QjPRQTlbgkWYgkUcScgh[@aÑu ���j� ��Ö��
~/PtPRSV[�¼bg�W`Q*UVO¸Qjih²T[TScghU � W`p½QjScO¸Pt[TihqbZb[@WYgkQji:UVg�WYO´Q*ik²j[j�
ScghU � W`p%lbOBpVgk²TZbOBl}UV[»²@aRQjSXQjZ@UcO�O¦pV[TikaRUVgk[TZRp%UV[»µeÔ^�rf$[TW`PbikO�UcO
[TPRUVg�W�gká�QjUVgk[TZ.PRSc[T­bikO�W`pËU � Q*U�QjScO|QjU�ihOBQjpcU�Q � � UUVg�WYO�p�U � O±[@PbUVg�W`Q*i}pV[TikabUcgh[@ZÑueQTpcpXaRWYg�Zb²�W`QM¼bg�WYgháBQ*UVgk[TZÚ�
« � O½oMQ*i�abO¿\�[@S U \�[@S	¨©~»ª"{@dH~¦«.g�p %

� Õ «�SVO�o@g�pXQjZÑu �B�j�@� uÔ^QjPtQjlbg�WYghUXSVgk[TaÑu �B�j� ��ÖÙ� ê/O�f$OBZ@UVikqju½å��QTpVUXQjl � QTp´­<O�OBZ
PRSc[MojOBZ�U � QjUnghU}g�pnQjZ±µ/Ô>� � QTScl©PRSV[@­bikO�W)Uc[����! �"# �$!%'&(&"Q
pc[ji�abUVgk[TZ U � Q*U�g�p �

� '*)Bu+)-,�xtuH[*\%[@PbUVg�W`Q*irÕ å	�QjpcUcQjlÚu ���j�H� Ö��
« � O/­tQjpcgkp>[*\ÚU � O �

� ikg�W�gkU^\�[@S^¨©~/ª}dH~¦« g�p_U � QjU
�
� g�p>pcg�WÀ�Pbikq�U � O	PtSV[@­RQj­bgkikghUrq½U � Q*U`O�QTf � f�ikQTaRpVO	f�QTZà­<O³pcQjUVg�p ß O�l

­@q�ScQTZRlb[@W�ikq½pVO�UVUcgkZb²ÁU � O�oMQjScg�Qj­bikO�p��¿µ/[jU`pXaRScPtSVg�pVg�Zb²TihqTu
U � OYWYO�QTZ � ­RabUnZb[jU}ZbOBf$O�pXpXQjScghikq�U � O`W�OBlbg�QjZ<�/[*\_U � O ß Uº�
ZbOBpcp�lbg�pVUXSVg�­RabUcgh[@ZE[j\�QTZTq ¨±~»ªe{HdH~¦«ÂPtSV[@­bihOBW�gkp'pcg�WYPRihq�
� UcgkWYO�p»U � O�ZHaRW�­tOBS�[*\�f�ikQTaRpcO�p�g�Z�U � O�PRSc[T­bikO�W��
«L[�­<O�UcUVO�S½atZRlbO�SXpcUcQjZtl � [ � \�atZRf$Ucgh[@ZÝoMQjikabOBp¿QjScO�lbg�pº�
UcScg�­RabUVOBl³\�[@S/¨±~»ªe{HdH~¦«7PtSV[@­bihOBW`p�uÜU � O`Q�oTO�SXQ*²TO ß UcZbOBpcp
lbg�pVUXSVg�­RabUcgh[@ZRp¦[j\ÜQjihitP<[jg�Z@Ucp¦g�Z:y*x}SXQjZRlR[TWYihqÀ²jO�ZRO�SXQ*UVOBlYzjx
oMQjScgkQT­bikO:¨©~»ª"{@dH~¦«ëPRSV[@­bikO�W`pÀQTSVO�O$¼RQjWYg�ZbO�l�QTpÀPRSc[T­b�
Qj­RghikghUrq�lbO�ZtpVgkUrq¸\�aRZtf$UVgk[TZtp��ø« � O�PRSc[T­RQT­bgkihgkUrqÂlbg�pVUXSVg�­RaH�
UVgk[TZà\�aRZRf�UVgk[TZ � ä_K }º�À²jgkojOBpYatp`gkZRpcgk² � U`gkZ@UV[ � � QjU �Tg�ZRlRp
[*\"[TabUXPRabU � O�f�QjZ�O�¼RPtOBf$UY\�[TS`SXQjZRlb[@WYihq½²TO�ZbOBScQjUVO�l�gkZH�
PRabUXp��<ZRQjWYO�ikqjuRlR[`WY[@pVU'pc[ji�abUVgk[TZRp�ikghOnUc[`U � OnikO$\�U�[TS'Scgk² � U
[*\'U � O�WYO�QTZ � �� [TPbUcgkW`Q*i��/.�s�gk²TatSVO � gkpÀU � OEf�[TW`P<[TpcghUcOä>K }ef�Q*i�f�abi�Q*UcO�lÁ­@qÁQ�oTO�SXQ*²jg�Zb²�U � O:ä_K }Ùp}\�[@SÀy*x	g�ZRlbgkoHgklH�
aRQjiÚ¨©~»ª"{@dH~¦«�PRSc[T­bikO�W`p��>« � O ß ²@aRScO}p � [ � p�\�[@aRS»f$[@W��
P<[TpcghUcO ä>K }Ùp"\�[@S�f$i�QjaRpcO`UV[	oMQjScgkQT­bikO`SXQ*Ucgh[@p"[*\»zbuÚ�<uÚ�RuÚwR�
« � O�¼H�rQM¼bgkp!f�[TSXSVOBpcP<[TZRltp%Uc[nU � O»SXQ*Ucgh["[*\ÑpcQjUVg�p ß O�l�UV[}UV[TUcQ*i
ZHaRWÀ­<O�Se[*\>f�ikQTaRpcO�p � � ghikOÀU � OÀq@�rQM¼bgkpeSVOBPRScO�pcO�Z@Ucp'U � O�\�SVO��
ÃHabO�Ztf$q³U � Q*U�PRQTSVUcgkf�abi�QjS}ScQjUVgk[	[Hf�f�aRSXScO�lÑ�`« � O [TPRUVg�WÀaRW
[bf�f�aRScp}QjU}Q�SXQ*UVgk[�[*\ � � x�QjZtl©U � O W�OBQjZ ß UcZRO�pXp}gkp �

� \�[@SQ*ikiÚPRSc[T­bikO�WëpVO�Ucp��
« � O³pcO�U:[j\"ä_K }Ùp gkihi�aRpcUcSXQ*UcO�p U � Q*U U � O ß UXZbO�pXp:lbg�pVUXSVg�­RaH�
UVgk[TZtp'QjScO"pX�*O � OBl:UV[`U � O}ihO�\�U'[*\LU � OnWYO�QjZ ß UXZbO�pXp�u �

� �^~/pU � O:f$i�QjaRpcO UV[�oMQjScg�Qj­bikOYSXQ*Ucgh[	g�ZRf�ScO�QTpVOBp�u%U � OEpX�*O � UcO�ZRlRp
UV[ � QjSXlRp�x�­tabU»pVUcghikiÚScO�W`Q*g�ZRp�ZbO�²@Q*UcghoTOj�^d@[tubU � OnWYQ ÷ [TScghUrq
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s!gh²@aRScOø{�� �^QjScgkQTZRf$OBp [j\ ß UXZbO�pXp)lbg�pVUXSVg�­RabUcgh[@ZRp+\�[@S
¨©~/ªe{@db~¦«´PRSc[T­RihOBWYp��

[*\ ß UcZbOBpcp/o�QjikaRO�p/QTSVO � gh² � O�S/U � QTZ �
� [@PbUVg�W`Q*i��»å/[ � O�oTO�S�uU � O�Qjf�UcaRQji�ZHaRW�­tOBSÀ[j\»[TPbUcgkW`Qji�pc[ji�abUVgk[TZtp�g�p�lbOBf�ScO�QTpVg�Zb²

Qjp�U � O�f�ikQTaRpVO�UV[ÁoMQjScgkQT­bihO�ScQjUVgk[³g�ZRf�ScO�QTpVOBp��_gkZ�\�Qjf$U�u^U � O
ZHaRWÀ­<O�S�[*\'pV[TikabUcgh[@ZRp�lbOBf�ScO�QTpVOBpnQ*U�QjZÁO�¼bP<[TZRO�Z@UVg�Q*i>SXQ*UcO
Qjp�gkikikaRpcUcSXQ*UcO�l�gkZ�s!gk²TaRScO�zb�
« � O � gkpcUV[T²TSXQjW`p!\�[TS�z*x}oMQjScg�Qj­bikO/PRSc[T­bikO�W`p^PtSV[MoHg�lbO/pc[TWYO
g�ZRpVgk² � U}g�ZTUc[�U � O ß UXZbO�pXpnlbg�pVUXSVg�­RabUcgh[@ZRp}[*\ � gh² � O�S}lbg�WYO�ZH�
pcgh[@ZRQ*i'¨©~/ªe{HdH~¦« PtSV[@­bihOBW`p��æ¾ÁO³f�QTZ�aRpcO�U � O�¾ÁQjikp �
\�[TSXWÀaRikQTp}UV[�f$[@WYPtabUVO U � O oMQjScgkQTZRf$OTu%pc�jO � QjZRlÁ�HaRScUV[Tpcg�p
\�[TS ß UcZbOBpcp�lRgkpcUcScgk­tabUVgk[TZRp�U � QjU�QjScOYUc[H[�i�QjSc²jO`Uc[	­<O O�ZHaH�
WYO�SXQ*UcO�lÑ��s!gk²TaRScO�p`{ÁQjZRl��¿SVOBpcP<O�f�UVgkojO�ikq¿ghiki�aRpVUXScQjUVO	U � O
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Skew for MAXSAT Problems
20, 50, 100 Variables

20 Vars
50 Vars
100 Vars
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