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o��Â(4), n��Â(3), LPm�Â(LPm), O²;�
Â(Q), . . .
I : Var(K)→ {t, f , Both,None}

i-�Â(i = 3, 4, LPm, Q)e§�£¥ K�éu�. I�Ø
��Ý

IDi(K, I) =
|{p | pI = B, p ∈ Var(K)}|

|Var(K)|
, if I |=i K

i-�Â(i = 3, 4, LPm, Q)e§�£¥ K�Ø��Ý

IDi(K) = min
I|=K

IDi(K, I)
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Figure: FOUR

ID4(K, I) =
|{p|pI=B,p∈V ar(K)}|

|V ar(K)|

ID4(K) = minI|=4KID4(K),

 K = {p,¬q,¬p ∨ q, r ∨ s}

 I1 : p
I1 = B, qI1 = f, rI1 = t, sI1 = t,

I2 : p
I2 = B, qI2 = B, rI2 = t, sI2 = t

I3 : p
I3 = B, qI3 = B, rI3 = t, sI3 = N

 ID4(K, I1) =
1
4 , ID4(K, I2) =

2
4

ID4(K, I3) =
2
4

ID4(K) = 1
4
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Figure: Three

ID3(K, I) =
|{p|pI=B,p∈V ar(K)}|

|V ar(K)|

ID3(K) = minI|=3KID3(K),

 K = {p,¬q,¬p ∨ q, r ∨ s}

 I1 : p
I1 = B, qI1 = f, rI1 = t, sI1 = t

I2 : p
I2 = B, qI2 = B, rI2 = t, sI2 = t

———————————————–I3 : p
I3 = B, qI3 = B, rI3 = t, sI3 = N
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2
4
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2
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Ü©�÷v¯K

Ü©�÷v¯KP = (H,S)

H fé8, 7L�÷v

S fé8§¦�Uõ÷v

8I: Ïé��²;)º§÷vH¥�¤kfé§Ó�¦
�Uõ/÷vS¥�fé

=µÎ = argmaxI | {γ | γ ∈ S, I |= γ, I |= H} |.
¦)ì: SAT4j MaxSAT, MSUnCore, Clone, MiniMaxSAT,
. . .

Max-SAT¿mµhttp://www.maxsat.udl.cat/09/.

http://www.maxsat.udl.cat/09/
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Ï�ID3(K) = ID4(K) = IDLPm(K) ≤ IDQ(K),
��Ä ID4 Ú IDQ

g´

1 õ��Â⇒ ���Â
2 ^���ÂL«IDi

3 IDi ⇒ Ü©�÷v¯K



bgpic

�I�

ïÄ�µ

Ø��Ýþ

ØÓÝþ�m
�'X

Ø��Ýþ�
O�

¢yÚÿµ

o(Ð"

Ø��Ýþ�O�

��Äfé8(CNF)

Ï�ID3(K) = ID4(K) = IDLPm(K) ≤ IDQ(K),
��Ä ID4 Ú IDQ

g´

1 õ��Â⇒ ���Â
2 ^���ÂL«IDi

3 IDi ⇒ Ü©�÷v¯K



bgpic

�I�

ïÄ�µ

Ø��Ýþ

ØÓÝþ�m
�'X

Ø��Ýþ�
O�

¢yÚÿµ

o(Ð"

o�Ü6���Ü6

C�

K = {γ1, γ2, . . . , γn}
γ = l1 ∨ . . . ∨ lk
l = p

l = ¬p

⇒
4(K) = {4(γ1), 4(γ2), . . . , 4(γn)}
4(γ) = 4(l1) ∨ . . . ∨ 4(lk)

4(p) = +p

4(¬p) = −p

~

K = {¬p, p ∨ q,¬q, r} ⇒ 4(K) = {−p,+p ∨+q,−q,+r}

5

4(K) ´C�8{+p,−p | p ∈ V ar(K)} þ��£¥
o�)ºI ��w�{+p,−p | p ∈ V ar(K)}þ���)
º
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I |=4 K ⇔ I |= 4(K)

~

K = {¬p, p∨q,¬q, r} ⇒ 4(K) = {−p,+p∨+q,−q,+r}
I1 = {+p,−p,−q,+r}
{p, q, r}þ�o�)º:
pI1 = B, qI1 = f, rI1 = t.

{+p,−p,+q,−q,+r,−r}þ���)º:
+pI1 = t,−pI1 = t,−qI1 = t,+rI1 = t,+qI1 = f,−rI1 =
f.

I1 |=4 K �I1 |= 4(K).
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ID4(K, I) =
|{p | pI = B, p ∈ Var(K)}|

|Var(K)|
,

ID4(K) = min
I|=4K

ID4(K, I)

⇓

ID4(K, I) =
|{p | +pI = t ∧ −pI = t, p ∈ Var(K)}|

|Var(K)|
;

ID4(K) = min
I|=4(K)

ID4(K, I) .
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ID4 ⇒ Ü©�÷v¯K

minI|=4(K)|{p | p ∈ Var(K),+pI = t ∧ −pI = t}|
=maxI|=4(K)|{p | p ∈ Var(K), (¬+ p ∨ ¬ − p)I = t}|.

I |= 4(K)⇒M�å
max|...| ⇒^�å

½Â

eK = {γ1, . . . , γn}, ^uID4�Ü©�÷v¯KP4(K) =
(H4(K), S4(K)), ½Â�µ

H4(K) = {4(γ) | γ ∈ K};
S4(K) = {¬+p ∨ ¬ −p | p ∈ Var(K)}.
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ID4 ⇒ Partial Max-SAT Problem

½n

eI ´Ü©�÷v¯KP4(K) ����`)"-b = |{p |
+pI = t ∧ −pI = t}| §m = |Var(K)|§KID4(K) = b/m"

~

K = {¬p, p ∨ q,¬q, r}
4(K) = {−p,+p ∨+q,−q,+r}
P4(K) = (H4(K), S4(K))

H4(K) = {−p,+p ∨+q,−q,+r}
S4(K) = {¬+ p ∨ ¬ − p,¬+ q ∨ ¬ − q,¬+ r ∨ ¬ − r}
�`)I: +pI = t,−pI = t,+qI = f,−qI = t,+rI =
t,−rI = f.

éA�o��.: pI = B, qI = f, rI = t.

ID4(K) = 1/3
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P4(K) = (H4(K), S4(K))

H4(K) = {−p,+p ∨+q,−q,+r}
S4(K) = {¬+ p ∨ ¬ − p,¬+ q ∨ ¬ − q,¬+ r ∨ ¬ − r}
�`)I: +pI = t,−pI = t,+qI = f,−qI = t,+rI =
t,−rI = f.

éA�o��.: pI = B, qI = f, rI = t.

ID4(K) = 1/3
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Algorithm 1 ID4(K)

1: procedure ID4(K)
2: P ← {}
3: m← |V ar(K)|
4: for all Clause γ ∈ K do
5: P.addHardClause(4(γ))
6: end for
7: for all Variable p ∈ V ar(K) do
8: P.addSoftClause(¬+ p ∨ ¬ − p)
9: end for

10: I ← PartialMaxSATSolver(P )
11: b = |{p|+pI = t ∧ −pI = t}|
12: return b/m
13: end procedure
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O�IDQ

1 O²;�Â⇒ ���Â
Q(l1 ∨ . . . ∨ ln) =

∨n
i=1(+li ∧ ¬ − li) ∨

∧n
i=1(+li ∧ −li)

2 ^���ÂL«IDQ

IDQ(K) = minI|=Q(K) IDQ(K, I) .

3 IDQ ⇒ Ü©�÷v¯K

¯K: Q(l1 ∨ . . . ∨ ln) ØU�±fé/ª!

)û�{: Ú\#C�§C��fé8/ª
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Algorithm 2 IDQ(K)

1: procedure IDQ(K)

2: P ← {}
3: m← |Var(K)|

4: for all Clause γ = {l1, . . . , ln} ∈ K do

5: P.addHardClause(y1 ∨ . . . ∨ yn ∨ z)
6: for i = 1 to n do
7: P.addHardClause(¬yi ∨+li)
8: P.addHardClause(¬yi ∨ ¬ − li)
9: P.addHardClause(¬z ∨+li)
10: P.addHardClause(¬z ∨ −li)
11: end for
12: end for
13: for all p ∈ Var(K) do

14: P.addSoftClause(¬ +p ∨ ¬ −p)
15: end for
16: I ← PartialMaxSATSolver(P )

17: b = |{p | +pI = t ∧ −pI = t}|
18: return b/m

19: end procedure
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ÿµ

êâ8:

SATLIB http://www.satlib.org

gÄC�¯K

Ü©4��÷v¯K¦)ì:

SAT4j MaxSAT

MsUncore

Clone

http://www.satlib.org
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¢~ 8��{
©�¶ #V #C ID4 sat4j msuncore clone

uuf50-0101 50 218 0.02000 0.396 0.026 1.119
uuf50-0102 50 218 0.02000 0.398 0.020 1.121
uuf50-0103 50 218 0.02000 0.450 0.044 1.142
uuf50-0104 50 218 0.02000 0.397 0.027 1.279
uuf75-011 75 325 0.01330 0.496 0.031 1.379
uuf75-012 75 325 0.01330 0.447 0.030 1.355
uuf75-013 75 325 0.01330 0.443 0.033 1.333
uuf75-014 75 325 0.01333 0.494 0.029 1.372

uuf100-0101 100 430 0.01000 0.545 0.045 1.748
uuf100-0102 100 430 0.01000 0.918 0.053 2.088
uuf100-0103 100 430 0.02000 3.951 2.592 *

C168 FW SZ 107 1698 5401 0.00059 0.698 0.120 *
C168 FW SZ 128 1698 5422 0.00059 0.601 0.090 13.191
C168 FW SZ 41 1698 7489 0.00059 0.849 0.085 11.939

OOO���ID4(K)
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¢~ 8��{
©�¶ #V #C IDQ sat4j msuncore clone

uuf50-0101 50 218 1.000 0.445 * 0.428
uuf50-0102 50 218 1.000 0.444 * 0.446
uuf50-0103 50 218 1.000 0.449 * 0.246
uuf50-0104 50 218 1.000 0.494 * 0.433
uuf75-011 75 325 1.000 0.544 * 0.434
uuf75-012 75 325 1.000 0.548 * 0.435
uuf75-013 75 325 1.000 0.455 * 1.338
uuf75-014 75 325 1.000 0.646 * 0.437

uuf100-0101 100 430 1.000 0.709 * 0.478
uuf100-0102 100 430 1.000 0.803 * 0.438
uuf100-0103 100 430 1.000 0.749 * 0.445

C168 FW SZ 107 1698 5401 0.124 9.269 * 1.487
C168 FW SZ 128 1698 5422 0.107 9.916 * 0.792
C168 FW SZ 41 1698 7489 0.117 13.627 * 0.738

OOO���IDQ
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o(:

ID4(K) = IDLPm(K) = ID3(K) ≤ IDQ(K)

ID4 ⇒ Ü©�÷v¯K
IDQ ⇒ Ü©�÷v¯K

Ð"µ

CqO�

Ù§�8�: éIDQ§�¦^�Ù�¯K(0-15y¯K)

ÝþÙ§�Ü6XÚµ£ãÜ6ÚÜ6§S



bgpic

�I�

ïÄ�µ

Ø��Ýþ

ØÓÝþ�m
�'X

Ø��Ýþ�
O�

¢yÚÿµ

o(Ð"

���


	研究背景
	不一致度量
	不同度量之间的关系
	不一致度量的计算
	实现和测评
	总结展望

