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o VUA1E X (4), =1H1E X(3), LP,if X (LPm), HEL ik
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o VUEIE X (4), —1H1E X(3), LP, & X(LPm), #%Z #if
X(Q), ...
o I:Var(K) — {t, f, Both, None}

o -ifi X (i = 3,4, LPy, Q) F, FAiHE KHX THM THA
—

_Hplp"=B,pe Var(K)}|

| Var(K)|

ID;(K, )

L ifT = K
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o ZHIE X
o VU{H1E X (4), =MH1E X (3), LP,iE X (LPm), % JLiE
X(Q), ...
o I:Var(K) — {t, f, Both, None}

o -ifi X (i = 3,4, LPy, Q) F, FAiHE KHX THM THA
—

_Hplp"=B,pe Var(K)}|

| Var(K)|

ID;(K, )

Cif = K
o i-iE X (i =3,4,LPy, Q) T, HIHE KMA—HE

I=K

ID;(K) = min ID;(K,I)
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HAH: {t,f,B,N} o IDy(K,I) = Lzl =Bpevaro)

VUGB IDy(K) = ming, g ID4(K),
K — {t,B}

K ={p,~q,~pVq,rVs}
o I iph =B,¢h = frh =t 50 =1,
P ; Iy:p2 =B q¢2=Br2 =t s2 =t
I3:pls =B ¢B =B,r3 =t,s3 =N

NONE___t . [Dy(K,I}) =% IDy(K, L) =2
IDy(K,I3) =2
Figure: FOUR a( 3) 4
IDy(K) =
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| EE: (LB o IDy(K, I) = o' =BaeVar(k)
SAHBAT: o
K {1 1) ID3(K) = ming, g I D3(K),

~ K={p,~¢,~pVaq,rVs}
o Iiiph =B gh = forlh =t sl =t
L:p2=B¢2=B,r2=t sk =t

I.j ‘plq = B711]'a = B,?”h —t,oIq = 47\[
- IDs3(K,I) = £, ID3(K, L)) = 2
FD EK l:) 2
Fi Th S
gure: ree
° ID3(K) =1
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IDLPm(K) = minl':LPmKIDme(K),

K ={p,~q,~pV q,7V s}
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o =B pcVar(K
B B o IDo(K, 1) = l{plp |Va1;?K)| F)}

IDg(K) = mingq,x IDo(K),

LS LR
o DUfHfERE ~ K ={p,~q,~pVgqrVs}

o WEMMmER ~ fepl =Bl =Afrh =t sl —y

I'=qgavp, Iy:p2 =B q¢2=DBr2 =t s =t
I'EqQ-BVy I3:p" = B,¢"™ = B,rls =t,s" = N
= IFqavy  — fDotkdn=, IDg(K, ) = §
IDQ(K,I3)=721
IDg(K) = 2
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ID3(K) = =

IDy(K) =IDpp, (K) < IDg(K)
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o WAL NP = (H, S)
o H {HJ&, W42

o S TH&, RAREZHiL

o Hip: FH—ANGMMRE, WEHTHITA 70, FERR
A AE 2 1 2 S IR 6]

o Bl: [ =argmax;|{y|yeS,IE~IEH!}|

o Kfik#%: SAT4j MaxSAT, MSUnCore, Clone, MiniMaxSAT,

o Max-SAT5%%: http://www.maxsat.udl.cat/09/.
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o RAFE &4 (CNF)

o WNIDs(K) = IDy(K) = IDpp, (K) < IDg(K),
H%E& IDy M IDg
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o RAFE &4 (CNF)

o WNIDs(K) = IDy(K) = IDpp, (K) < IDg(K),
H%E& IDy M IDg

1 ZEHE = ZEIEX

2 HZAEWE XERIRID;
3 ID; = {530l 2 [
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A 5 5 — 3B

A3 4
K {717727"'a’7n} 4(K) {4(71)’4(72)774(’771 }
Yy = LV...Vi = 4(v) = 4(l) V...V 4)
I =p 4(p) = +p
IR I = —p 4(—p) -p
s

K={-ppVg-qry = 4K)={-p+pV+q —q +r}
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K = {m72, W} 4K) = {4n),4(12), .- 4(m)}
¥y = V...V = 4(’)/) = 4([1)\/...V4(lk)

I = p 4(p) = +p

I = -p A(-p) = -p

K={-wppVqg-qr} = 4K)={-p+pV+q—q,+r}

o 4(K) R u&E{+p, —p|p e Var(K)} LBIFIHE
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o K ={-p,pVg,—q, 7} = 4K)={-p,+pV+q,—q,+r}
o Il = {+p7 —P, —4q, +T}
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p =
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o K ={-p,pVg,—q, 7} = 4K)={-p,+pV+q,—q,+r}
o Il = {+p7 —P, —4q, +T}
o {p,q,r} LAV AFRE:

o {+p7 b, +Qa —q, +T7 _T}—tm:ﬁ%*%
+p11 = ta _pll = t7 _qu = t: +TI] = t7 +q11 = f7 -
f.
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o K={-p,pVg—qr} = 4K)={-p,+pV+q,—q,+r}
o Iy = {+p,—p,—q,+r}
o {p,q,r} L BIVUMEfERE:

pt = B,¢' = f,rl =1t

o {+p7 b, +Qa —q, +T7 _T}—tm:ﬁ%*%
f.

+p11 = _pll = i, _qI1 =, —H”Il =t, +q11 — f, _7,]1
o I) k4 K HIy = 4(K).
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mingq ) |{p | p € Var(K),+p' =t A —p' = t}|
:maw1|:4(K)|{p |p € Var(K),(=+pV - —p =t}
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mingq ) |{p | p € Var(K),+p' =t A —p' = t}y
:maw1|:4(K)|{p |p € Var(K),(=+pV - —p =t}

I=4(K) = 458
mazx|...| = WLIR
E X
EHK = {71,....m}, FTFIDLHIHE S 0736 2 1 Py (K) =

(Ha(K), Sa(K)), EXA:

Hy(K) = {4(7) [y € K};
Sy(K)={=+pV-—p|pe Var(K)}.




w ID, = Partial Max-SAT Problem

T &5 v Py (K) M — i &b =
+pl =tA—pl =t} , m=|Var(K)|, WID4(K)=b/m.
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@ ID, = Partial Max-SAT Problem
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I AL o 2 H Py (K) B — A E i @b =
+pl =t A —pl =t} » m=|Var(K)|, MID4(K) = b/m.
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@ ID, = Partial Max-SAT Problem
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@ ID, = Partial Max-SAT Problem
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I AL o 2 H Py (K) B — A E i @b =
+pl =t A —pl =t} » m=|Var(K)|, MID4(K) = b/m.

{p |
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o K={-ppVgqqr}
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w ID, = Partial Max-SAT Problem
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FrT &35 v 2 I Py (K) W — i £b =
+pl =t A —pl =t} » m=|Var(K)|, MID4(K) = b/m.

{p |
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o K={-p,pVgqr}
o 4(K)={-p,+pV +q,—q,+r}
o Py(K) = (Hy(K),S4(K))
Hy(K) = {-p,+pV +q,—q, +r}
Sy(K)={-+pV-—p,~+qV-—¢g,~+rV-—r}




w ID, = Partial Max-SAT Problem

el o

FrT &35 v 2 I Py (K) W — i £b =
+pl =t A —pl =t} » m=|Var(K)|, MID4(K) = b/m.

{p |
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o K={-p,pVgqr}

o 4(K)={-p,+pV +q,—q,+r}

o Py(K) = (Hy(K),S4(K))
Hy(K) = {-p,+pV +q,—q, +r}
Sy(K)={-+pV-—p,~+qV-—¢g,~+rV-—r}

o BMMERL +pf =t,—p' =t,+¢' = f,—¢ =t +r! =
t,—rl = f.
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FrT &35 v 2 I Py (K) W — i £b =
+pl =t A —pl =t} » m=|Var(K)|, MID4(K) = b/m.

{p |

{51]

o K={-p,pVgqr}

o 4K)={-p,+pV +q,—q,+r}

o Py(K) = (H4(K),Ss(K))
H4(K) = {_p7 —l—pV +Q7 —q, +T}
Sy(K)={-~+pV-=p=+tqVo—g+rv-—r}

o BMMERL +pf =t,—p' =t,+¢' = f,—¢ =t +r! =
t,—rl = f.

o XM MVUERERL: pf = B, ¢! = f,rl =t.




@ ID, = Partial Max-SAT Problem

FrT &35 v 2 I Py (K) W — i £b =
+pl =t A —pl =t} , m=|Var(K)|, WID4(K)=b/m.

{p |

{51]

o K={-p,pVq,—qr}

o 4(K)={-p,+pV +q,—q,+r}

o Py(K) = (H4(K),S4(K))
Hy(K) = {-p,+pV +q,—q, +r}
Sy(K)={-+pV-—p,~+qV-—¢g,~+rV-—r}

o BMMERL +pf =t,—p' =t,+¢' = f,—¢ =t +r! =
t,—rl = f.

o XM MVUERERL: pf = B, ¢! = f,rl =t.

o IDy(K)=1/3
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Algorithm 1 1Dy (K)
1. procedure ID4(K)
2: P+ {}
m < |Var(K)]
for all Clause v € K do
P.addHardClause(4(7))
end for
for all Variable p € Var(K) do
P.addSoftClause(—=+pV - —p)
end for
10: I < PartialMaxSATSolver(P)
1: b= |{pl+p’ =t A —p' =t}
12: return b/m
13: end procedure
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QUiV ...V = Vi (Fi A== 1)V N (s A =1)
2 TG XRRIDg

3 IDg = #5n] i A2 il
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1 s = —{HIE X

IDg(K)

QUiV ...V = Vi (Fi A== 1)V N (s A =1)
2 TG XRRIDg

min”:Q(K) IDQ(K, I)
3 IDg = #5n] i A2 il
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1R = TAEIE

IDg(K)

QUiV ...V = Vi (Fi A== 1)V N (s A =1)
2 A8 L3RRI Dg

min”:Q(K) IDQ(K, I)
3 IDg = 4 AT 2 o
2]

B QU V...V I,) REERIET-ATER
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1 LIS N = —fHIE

QUiV ...V = Vi (Fi A== 1)V N (s A =1)
2 A8 L3RRI Dg
IDq(K)

miny_q(x) I Do (K, 1) .
3 IDg = SNV I

F: QI V... V 1) AREGRFF T A
PRI SIANBAE TG, AT AR

«4O0>» «F>r « >

«E)»



-

Algorithm 2 IDg(K)

1: procedure IDg(K)
P« {}
m 4« |Var(K)|

for all Clause v = {l1,...,ln} € K do
P.addHardClause(y1 V ...V yn V 2)
for i =1 ton do
P.addHardClause(—y; V +1;)
P.addHardClause(—y; V = —1;)
P.addHardClause(—z V +l1;)

P.addHardClause(—z V —1;)
end for

end for

for all p € Var(K) do
P.addSoftClause(— +pV - —p)

end for

I < PartialMaxSATSolver(P)

17: b=\{p|+pI:t/\—pI=t}|

18: return b/m

19: end procedure
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o SATLIB http://www.satlib.org
o H BN A il
P8 3 KR i A T LSRR 2
o SAT4j MaxSAT
o MsUncore

o Clone
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paix4 #V #C IDy 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
uufl00-0101 100 430 0.01000 | 0.545 0.045 1.748
uufl100-0102 100 430 0.01000 | 0.918 0.053 2.088

uufl100-0103 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
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P4 #V #C IDg sat4] 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
uufl00-0101 100 430 1.000 0.709 * 0.478
uufl00-0102 100 430 1.000 0.803 * 0.438
uufl00-0103 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
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