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4 60 ?3 2 6 6 > be 5 e e 0 4 = ? =

H(A)e
b2 / 4 � 4 4 / c 9 d F ? = > 4 123 A 6 6 4 1 > L @ 6 1 >7 > 6 w(L) 7 >

e ?0 1 > ?3 A 2 6 10 2 3 2 2 65 10 0 6 7 43 5 13 > ? 4 6 =0 = = 4 13 > 4 = ? = E / / A /

7 43 23 2 2 63 0 0 6 L

2 7 J3 ?0 1;:

C: I 6 4 12 6 6 > 6 2 7 E 1

A F G 7 4 4 6 7 > @ 6A 60 be 5 e e 0 4 = ? = H(A):

� t x � wTx � h3 =A 10 2 1 1 ? ? 63 1 7 2 6 ? 6 >2 6 6 4 123 A 6 6 4 13 > A

G 6 ¬A?/0 12 23 4e G / A G3 0 2e ?0 3 3 >8 4 12 3 A 6 6 4 1 A 7 43 2 3 2 6 6 > 6 1 > 63 >0 1 > 2 7 J3 ?0 1;:
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� � � � u u t �T� w � satz

w u �q � t � �q �� wTx x u r

➤

< = 7 2 23 2 6 6 > A3 0 7 4 = =2 17 4 4 6 ? 4 6 =0 = = 4 1 G 7 = ? ?7 7 > ?7 A ?3 1 > 2 6 6 > ?7 4 E 3 >

4 123 A 6 6 4 1 > E 12 2 6 10 1 6 ? 4 6 =0 = = 43 G 6 c 4 10 / A 6 G 7 12 23 12 6 d :

�� w �q � � � w�� . 4 6 =0 = = 43 10 2 6 A∨B∨C

G 6 ¬A∨B∨¬D0 6 6 J 6 6 >

A3 0 7 4 = =2 17 4 4 6 B∨C∨¬D:

➤

� 123 A 6 6 4 1 > L @ 6 1 >7 w(L) 7 > 4 6 =0 3 ? ?3 1 J3 > f (L1)+ f (L2)

0 = E E 6e 4 1

g 1 > / / A 1 ? 4 6 =0 = = 4 13 > L1 ∨L2 F G7 2 ? 60 6 6 J 6 6 > 7 43 2 2 6 E 6 4 4 6 L:

_ 4 4 /

f (L) 7 > 4 123 A 6 6 4 1 > L

g 1 > / / A 1 ? 4 6 =0 = = 4 13 0 1 1 >2e E 13 > 4 = ? = E / / A /

cE 1 ?/ 4 1 > / 12 / 7 > d 2 6 10 = E E 6 @ 6 1 > 7 10 2 6 5−(r−2) G 7 ? 6 10 3 4 43 L8 >

3 0 1 1 >2e E / 4 43 r8 > E 12 2 6 10 3 0 0 6 ? 4 6 =0 = = 4 10 0 6 :

➤

� 10 / > / C K2 60 7 1 >3 > ! � ( D % !D % c 4 7 7 ? K 6 b3 6 J dl8 G 7 0 simplify(S,M∪{L})

e ?0 1 > ?3 A 2 6 10 2 6 6 A 1 12 2 /5 / > E 7 >2 6 6 c @ 6A 6 E 3 2 A 1 d ? 4 6 =0 = = 4 1 60 3 ?/

simplify(S,M∪{L,L1})

G 6 simplify(S,M∪{L,L1})

2 =7 2 2 65 6 2

A 10 2 1BA 1 1 J 6 > G7 4 43 ? 1 > L1 F @/ / 23 4 4 / / > L:
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!  )* ^ \ \  NM chaff

� = > ?2 17 > simplify(S,M)

2 7 23 =2 =0 chaff

10 0 68

➤

a3 A =0 2 = =e b J3 > 4 123 A 6 6 4 1 >0 / / > > � > >3 A 7 ? ? 6 60 3 3 > 2 7 2 3 =2 = ?0 3 3 > :

➤

f 7 ? 6 10 3 0 2 6 ? 4 6 =0 = = 4 10 2 6 L1 ∨ . . .∨Ln

cE 10 0 /

n > 1

d > 1BE 3 2 / / > 6 4 = ?0 1

? 6 ?0 1 * " ( ! � # � ! �� " " # �" V1

G 6 V2

c

V1 6= V2

d :

f 7 0 V1

c

V2

d E 3 A ? 12 / / >3 @/ 2 7 J3 ?0 1 E 6 4 4 13 b J 7 4 4 6 V1

c
V2

d F

9 : ?7 A5 62 6 6 > V1

c

V2

d 4 123 A 6 6 4 1 4 4 6 V ∈ {L1, . . . ,Ln}−{V1,V2} F G7 ? 63 1

7 43 3 @/ 2 7 0 10 3 > b3 2 ? 10 23 > E 6 4 4 13 b2 7 G3 > > 7 G 6 4 4 6 F p � w

C: E 1 ?/ 4 1 2 / E / 3 1 7 43 E 6 b J 7 4 4 10 2 6 F @/ / 23 4 4 / / > E 6 4 4 13 b2 7 V2

c

V1

d p � w

2 7 J3 2 6 6 > A 10 2 1A 1 12 6 c G 7 0 E 7 43 E E 6 2 5 6 b2 1 4 123 A 6 6 4 12 7 5 62 3 @/ 2 7 J3 2 d :

➤

� 6 b J 7 4 4 10 2 6 6 ? 4 6 =0 = = 4 1 G 7 = ?7 >e ?0 1 > ?3 A 2 6 10 2 6 E 10 3 > # � � " " � �% �% % "

6 G 60 0 6 G 6 23 b 7 0 2 6 6 @ 6 4 6 = 2 =5 6 6 b 6 ? = 6 G 6 2 / be 0 2e 0 2 / F ?7 0 ? 6

E 6 4 4 13 b J 7 > L @3 A = = 2 2 6 E 1 >3 >5 7 1 J 6 6 > 2 7 23 = 2 2 6 6 * " 7 � ' " �" % % " :
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� = > ?2 17 > choose(S,M)

2 7 23 =2 =0 chaff

10 0 68

9;: f 7 ? 6 10 3 4 4 6 4 123 A 6 6 4 1 4 43 L 6 > >3 2 6 6 > 7 E 6 4 60 ? =A 1

c(L)

c 6 4 =0 0 6 G d :

C: . = > ?/0 123 4 4 / / > ? 4 6 =0 = = 4 1 6 L1 ∨ . . .∨Ln

? 60 5 6 23 2 6 6 > 4 60 ? =A 13 >

c(L1), . . . ,c(Ln)

6A5 7 G 6e b J3 4 4 / :

H: < 13 2e 1 > 6 1 ? 65 / 43 1 > 4 60 ? =A 1 > 6A5 7 2 G 63 2 6 6 > G7 4 4 6 1 >5 6 ? 17 4 4 6 :

O: � = > ?2 17 choose(S,M) @ 6 4 6 =2 2 6 60 6 2 = > > 6 10 3 0 2 1 G 7 > ? 1 > 4 123 A 6 6 43 10 2 6 L F

G7 1 4 4 6 4 60 ? =A 1 > c(L) 6A5 7 7 >0 = =A 1 > :

➤

� � w p n w � � w w � �q � r h 65 6 12 2 = G 6 ?7 > � 1 ?23 G 6 ? 1BA G 62 6 6 >e 4 �0 ? 4 6 =0 = = 43 1 > 6 :

� � = 10 2 1 > ?/e 2 2 �/ b 6 4 4 12 6 6 > @7 10 2 6 E 6 4 4 6 > / 1 > 7 @ 12 2 = G 6 ? 4 6 =0 = = 43 G 6

E e � b3 E E 1 > 4 60 ?3 > > 6 > 6 1 ? 6 > 6 :

➤

� � w p n w � � w w � �q � � r � 60 ?3 >2 60 6 6 23 2 6 6 > ?3 0 ?3 e 2 2 / / G 6 6 4�7 12 2 6 6 6 4 =0 2 6 :

� � 6 b J 7 4 4 10 3 2 7 @ 12 =2 ? 4 6 =0 = = 4 12 ? = 123 > ? 1 >0 / 1 4e 23 2 / / > :

� �3 >3 2 2 3 4e > ?/e 2 2 � 7 > A 6 G 7 123 2 2 = 2 /e J3 4 4 10 e e J3 > 2 6 ? 6 6 E 10 3 ?0 1;:
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�Y ��  \*  �l* (

k"
�� [" - ( k * + )  * ( '% - ' '� )  ( * (

_ ?0 1 E 6 b J 7 4 4 10 = =0 7 > 2 =7 2 2 6 60 6 2 = > > 6 10 1 6 ? 4 6 =0 = = 4 1 G7 = ? ?7 G 68

➤

a 6A 6 E 3 2 A 12 8 6 2 7 E 10 23 > 4 6 =0 3 1 J3 > E / / A / v F

4 123 A 6 6 4 13 > E / / A / k

G7 ? 6 10 3 0 0 6 ? 4 6 =0 = = 4 10 0 6

? 4 6 =0 = = 4 13 > E / / A / c:

➤

aA 7 0 3 J = =A 18 2 7 10 23 2 6 6 > c

?3 A 2 6 60 3 = A 6 65 68

9 : I 6 4 12 6 6 >0 62 = > > 6 10 3 0 2 1

k

? @ 4 6 2 7 E 10 10 2 6 4 6 =0 3 10 2 6 A1, . . . ,Av:

C: � =7 J 7 0 23 2 6 6 > > / 10 2 /

k8 > 4 123 A 6 6 4 1 > ? 4 6 =0 = = 4 10 123 > F3 2 2 / G 7 ? 6 1 >3 >

5 6 4 12 = 10 2 6 E = =2 2 = G 6 Ai

? 1BA G 62 6 6 >

� @7 0 12 1 15 10 3 ?0 1 4 123 A 6 6 4 1 ?0 1

Ai

2 7 J3 > > / ? � 10 e e J3 4 4 / G : � G 6

� E = = 2 7 1 > >3 N 6 2 1 15 10 3 ?0 1 4 123 A 6 6 4 1 ?0 1

¬Ai:
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�� w �q w � � � p x u ~q � � � p s� � � w p � � u � w p wTx � � t q q � � �

➤

D0 1BE 3 A ? 1 ?0 1 H K L M < K7 >N 3 4 E 6 >5 6 1 ?3 1BE E 62 1 >0 2 6 >0 0 12 0 6 6 J 6 6 >

2 =7 2 2 6 E 6 4 4 6 ? 4 6 =0 = = 4 1 G7 = ? ?7 G 6 F G7 1 4 4 60 = b J3 c
v

7 > >7 1 > O F H:
 0

 20

 40

 60

 80

 100

 300  350  400  450  500  550  600

pe
rc

en
ta

ge

number of clauses

satisfiability

➤

� 6 60 12 A 6 >0 12 17 @ 10 23 3 0 0 / 7 >N 3 4 E 13 > 1 >0 2 6 >0 0 1 E = = 2 2 =5 62 / ? 1 4 4 10 3 0 2 1

2 7 23 =2 =5 10 2 6 2 7 23 =2 = E 6 2 2 7 E 1 ?0 1 :
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➤ relsat 7 > >7 @3 6 E @ 1 ? = 1 > posit

� �A3 3 E 6 > � G 6 ntab:

� �7 N 10 2 1 1 ? ? 6 6 > G 60 = = > > 12 23 4 = = > 4 1 12 2e 5 1 / 3 0 1 E 3 A ? ?3 G / 8
relsat

c O0 � � 9 H0 d5 0 : ntab_back

c 9 30 �e 4 1 9 C b d :

� f 7 1 4 4 6 1 >3 0 1 E 3 A ?3 1 4 4 / G7 @ 6 @ 6A3 E @ 1 ? = 1 > @ 6 1 ? 6 4 4 10 3 2

b 6 ? = E 3 >3 23 4 E / 2 F E = 1 4 4 6 2 6 60 0 3 45 /0 2 1 b =7 >7 E @ 1 :

➤ satz 7 > G7 0 ? =0 >7 @3 6 E @ 1 ? = 1 > ntab G 6 relsat:

� OG G E = = 2 2 = G 6 >0 62 = > > 6 10 3 2 H L M < K7 >N 3 4 E 6 2 � 6 60 12 A 6 >0 12 17 K

6 4 =3 3 42 68 satz

c 9 � C �0 d5 0 : posit

c O � 3 C0 d5 0 : ntab

c 3 H � C0 d :

➤ chaff 7 >5 13 4 / ?3 A 2 6 4 =7 ? ? 6 6 c2 6 1 ? 6 b2 6 d > 7 @3 6 E @ 1 G 6

? 1 4 @ 6 1 4 = ?e ?e 1 >3 > G 7 @ 6 @ 6 1 ? 6 4 4 10 2 3 > b 6 ? = E 3 >3 2 3 4 E 13 > ? 6 >0 0 6 :
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➤

./e 2 �0 0 / 9 HG H 23 0 2 17 >N 3 4 E 6 6 F G7 1 4 4 6 2 3 0 2 6 2 2 = C H8 6 2 7 23 =2 =0 2 6 :

�� �
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D J3 4 4 / ?/0 123 4 2e G3 > 2 7 23 = 2 =0 23 > 4 / b J3 ?7 7 J 12 7 5 62 0 6 6 2 65 1 4 4 65 3 A ?7 0 0 68

➤ ntab8 http://www.cirl.uoregon.edu/crawford/

➤ relsat8 http://www.almaden.ibm.com/cs/people/bayardo/

➤ satz8 http://www.laria.u-picardie.fr/~cli/

➤ chaff8 http://www.ee.princeton.edu/~chaff/

� = =2 6 E 13 43 > ? 1 1 > 2 7 10 2 68

➤

. 6 2 2 65 6 ?7 ?7 3 4 E 6 4 1 > ? ?3 G / 8 http://www.satlive.org/

➤

I3 A 2 6 1 4 = G 68 http://www.lri.fr/~simon/satex/satex.php3 G 6

http://www.satlive.org/SATCompetition/2004/
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➤

_E E / A A / 2 ` a KE 3 >3 2 3 4 E / > 6 4 N 7 A 12 E 10 3 >3 0 12e 0 2 65 6 >

➤

< = > >3 2 b3 =A 10 2 1 1 ? 6 > E 3 A ? 12e ?0 3 > b 6 ? = 6 4iN 7 A 12 E 1 > 23 b 7 ? ? = = J3 4 43

➤

< 13 J / 2 E 10 2 / 23 b�7 ? ? 6 1 E E 62 2 7 23 =2 = ?0 3 2 7 5 6 2 0 6 6 2 65 10 0 6

➤

�0 6 6 2 A 6 2 ?7 6 4 7 7 N 10 1 6 23 b 2 /5 1 / > / 1 J3 > 2e � ? 6 4 = G3 > 65 = 4 4 6

➤

.7 ?3 1 43 2 120 3 > / 10 3 0 2 1 E = =2 6 E 6 > 2e � ? 6 4 = > ?/e 2 2 �/
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