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Abstract MaxSAT problem is the optimization version of the SAT problem, and it is NP hard.
There are two classes of algorithms for solving the MaxSAT problem, the complete algorithms
and incomplete algorithms. A complete algorithm requires to return a feasible solution that is
optimal. An incomplete algorithm requires to return the best—quality feasible solution within the
specified time or steps. The two classes of algorithms have made great progress in recent

WA H - 2022-09-06 5 FE R & A1 H W1 : 2022-12-06. AUUEUS BIRHE 8 i1 B & 50 | -l 300 5 8 e 2 ) 5 P Al O SR 58 (No.
G20221540121) HEC I 5% B 16 5 B9 56 4 5 1 2% 2 B 205 DR Ak ) JBK M (No. 100338928) BE Bl . #R#R %, [+, 2R3 Sl
NP i B ) SR A7t 2 A oAk . E-mail: 1xadd515@hust. edu. en. A BRGEEEZ) i+, 82, hETFEVIES(CCE AR & b, 15
WFFE LS 2F S HieE 2 VA AL BB RS2 88 . E-mail: brooklet60@hust. edu. cn. ZEF R, -1, #04% . FEWF5T 4058 0 NP #i
)R A A AL . RUFRTE . WL BI2E2 RN 2 (CCR) 43 5y 2 ERT ST AU NP e 0] SR 24 1AL . #Bim 2 L il
H MRS L FEEEAF ST A0 R NP MERE [ FSUR At 1Ak



712 it

AN

decades. The local search algorithm is a typical and effective kind of incomplete algorithm. The
structure of different types of MaxSAT instances varies greatly, making it hard for a method to
have good performance on all types of instances. This paper analyzes the limitations of traditional
local search MaxSAT solvers in solving industrial instances, and proposes a new algorithm for the
initial solution construction based on the analysis, termed ASIF (Assignment approach by Search
Information Feedback). ASIF is an initial solution construction algorithm based on tree
assignment, which includes a global information feedback strategy. This algorithm selects and
defines meaningful quantities in the construction process, uses these quantities to design a global
search information update feedback mechanism, accumulates the experience in the construction
process of the initial solution and provides guidance information for the construction of subsequent
solutions, and then feeds back and updates the global experience according to the construction of
subsequent solutions. The goal is to effectively use the experience and information in the
construction process. Taking ASIF for the initial solution construction, we combine it with the
Path—-Breaking (PB) strategy in IPBMR algorithm, and propose a new algorithm called PB-ASIF
(Path—Breaking approach with ASIF strategies). There are three stages in our experiments. In
the first stage, the first feasible solution found by ASIF in 300 seconds was compared with the
best solution found by IPBMR in the same time limit. The number of better feasible solutions
found by ASIF is more than twice of the number found by IPBMR in 300 seconds. More
significantly, the number of better solutions of ASIF is 3.68 times of IPBMR on unweighted
partial benchmarks. The experimental results in this stage show that the ASIF algorithm can
quickly construct high—quality initial feasible solutions. The second stage is designed to compare
PB-ASIF with IPBMR. In the 300 seconds of time limit, the number of better solutions found by
PB-ASIF is 2. 38 times of IPBMR in general, and the number of better solutions found by PB-
ASIF is 3. 85 times of IPBMR in unweighted partial benchmarks. The results show that the
ability of PB-ASIF for solving industrial instances is significantly higher than IPBMR, which
effectively improves the effect of using the PB strategy for solving industrial instances. The third
stage is to combine PB-ASIF with other excellent solvers, including CCEHC solver and
SATLike3. 0 solver, and then split the 300 seconds of the time limit, so that the two solvers take
up a half time respectively. The results also show that PB-ASIF has strong complementarity with

other local search algorithms, that it can improve the solution quality of other solvers.

Keywords combinatorial optimization; maximum satisfiability problem; incomplete algorithmj;
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%2  Cal Had Clase(p, S',var_cht, cls_cht)

A :MaxSAT B @, —AFR S s var_chts cls_chts

Wit :SAT mark.
1 SAT mark < 1;
2. WHILE f#7E AR A BEE 4] DO
3 IF A7 AR AL LA +/1) THEN
4 CLS<—AN 5 J& i K A A BERSE B4 5
5. ELSE
6 CLS < AN & B i KA oA AL PRAE 541 5
7 LIT <t 7A) CLS "1 SR 5ok S0 5
8
9

assign_var(LIT);  \*WR{E A% 3070 H*\
. IF break_condition THEN
10. SAT mark <= 0;
11. BREAK;

12.  RETURN SAT mark;

SRR 245 TR TR A A A ) O AR
AS BRG] ¢ B 53 WA S' UL B 28 STRAE (A 4L
20 var_cht TR IEAE B0 cls_che. 75 JCHRRE U4,
var_cht A 5 F i ——SCF W AN R B, DA RS
SCFE IR AN A BE SO 1 DTRRE . Rl
TEECEH cls_che 4,75 738 i ——F /] YNl 2 J3E L ax 4k
HIE R RAE 2. 1 P E & T THib .

SR 2 TR A A ) i A2 R [ 1, A5 D)
AR 0. XoF T4 5 BRI Y 1T A2 AR B AM A S s
B SAT mark WRAH y 1. S5 SGFI W 2 BAFAEAR
A B ) ) FE L E R e — S A B il Y
) FEAE L) G e 2 BB ) . AR S TR
18—~ v TR R 3 49— AR T 1) S5, B
FA SO IR 37 . B HI {5 1k S F 2
IR E] A AR KB ARLE T —%8 , 75 W45 LA, 4
SAT _mark >} 0F 5 .

A 2 P L Se e PR A ok ) A AN R

ERGIEECY 310 vt VR RGIR P T & & K Vv
VPR DTIRE I K S0 . TR e BUW 2 7 sh 4
Vo (1L A i 3 ) 1 B O » BRI I3 PN 1 e i 5 g i
SEAES , IFT5 BB L 1 0 o e 1) 2l 285 BT o £
e i 3 5 ) DR R AE — RE B9 LN DA s 20 3
A

L 2 W 1k 25 break_condition 38 & X 24
AN B /R A T IR o ) BN il J B 1) U
15 1B 5 A A2 . IR A 22 K (R 4R AN B AT A7 i Bk
23 R i T A4 L AR5 X S A4S IR ELAR LA 2,
THPRESHATGIR TR S4L.

BT B A B SR R e AR A BT B
FAL, AT 3TN A SEOT Y SR Gead b T4
AL TR A WRAEL . R LB 280N feasible_mark s
KRR RGP E AT . 5 A PR AE TR AR RN
[ () 2 B AEE F A I AL S AL B4

&% Cal_Soft_Clause(p, S', var_cht, cls_cht)
A :MaxSATBEH @, —AFB i S var_cht, cls_cht;
Hith . feasible_mark.
1. feasible_mark <— 1;
2. WHILEAFEARALBLAR A DO
3. CLS <A e BE R R I AR AL BRAR 4] 5
4. LIT <HF4) CLS 5Tk BE e RS0 5
5. assign_var(LIT) ; \M{E A2 307 R HA\
6. IF break_condition THEN
7 Jeasible_mark < 0;
8 BREAK;
9. RETURN feasible_mark ;
3.4 SYRIGERE

AR /INAT i 3 A 48 ASIF P S 808 BT R

Renew(a(x), B(cls), var_cht, cls_cht) R TEA
F RSB B RS B 4 R AR B S A BT SR 1Y
FATERS . IX B RSB A A A TT R R i 4
it a ()RS T RN R RE S (cls), AL TTHY
TEECH var che T a8 0E B ols che.

T A G S RCE R R AR 28 T B R i 4
SR T RSO BB AN A R T 5 ) £ v 1)
o TR AR o DU 22 8] R A 7 T 1 T g
a (a0 )78 SO B3 e A1) i A2 . T SO YR
BN St 2. 1Y A S 4 B E 1A
ANl AR BE b R 2T ) B T R R EAT T
P BT BN R R BB (cls ) WA T 4] A il
FEJE I — ALV B AR B ) 1 A B B SR LA
T RYAN L DT B R HAE A AT
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Tl A2 DU I HE K% ) AN e R B (A5 2 5 1Y
FAJBEHC AR e AR . SO DR B R AR O A
PR Fn) 1 B ZORAS AT HORT , A B 2R A
ST Y DT ERSRA AE 11 5 BB SO T S i A 19 DT Bk
JEE AL 2 5 DRI > i %) BT R e L 451 B 3
2R TTEREE

W DA R B b e T A 0 S BUE
Tt BT SR . B S AR S ) R R R
TCH R AT o () S22 ST 1 5 B R R 2 %o B )
1) s [ PSL OG0 46 B R AR R 0. 6, 7 J5 L5387k
O A IE 2 80 o, #F AT BT, HOE BRRR § ok
a(x)€[0.1, 0. 9] ARHE 2. 1 iy & S, 374 %t
B /) AR ) ) AN 2 B AR AR 0 Bl T R 2
J R B ST IR AN R BEARE SCE AN T 2 R
(HHATH, R A SO A TR BRI
(I SCF RN SCF . SR BRI 8 RSO AN 2
JE BB ) B AN 2 BE B (ols ) B9 ME T3 R L B
AR AN T R BE A — AN 2 R B SR
BT 1. R G TE G 2L 3k i IR IE S 815, i
TR FE R T R AN R R R A Z )G
A .

TERE /) AR A A B b e ) ) . 8
ICTTHR B C () e R SCF . SO0 BTk 3 2 A
T TR, FER R BB T A 1) v T A S
TR A TR LR SO BT S R AR 1A, 1XME
VR 42 JR) SCF DTRRE . 70 FORE - mg b 2R ok A v
$F I K DT R EE 1Y SCF I AR Y Fi e 1Y)
SCF T /) A LR — S S SO Tk
MIE . RS ZSCF R G A e C 20
(1 SO o PR DT BRI B9 e AR . S BR R 0
Fi SO AR P T A R 2R A 7, RP g rh
SCF AT RE PR R AR T AN A2 BRI ST A
) PRI B AR S A SO R AR T 6 2 U] AN
THAA SCF 0 52 TR BE . SR S T I AL DTk B
C/(I):)’O'Cg(1)+<1 - }’o)'C«(I)v Hrp C(x) &
2R BTRAE » C( &) S T2 BTRRAEL s o 2 AEA [ S
B WESCF C(a) RT3 R BRI S
G B AT 1M H b Ab 31 508 e AR 4 ) BT k(R
C (), Bt 5 Cx)1E Wik S F S % BUA , A<
CHE v 0. 78 C () R ) 4 R A

Renew(a(x). B(cls)s var_chts cls_cht) TF&F
FEARPEA RS WA 5 09 RS M5 B R4 T B0 B .
XF A2 T6 I R D (8 o (o ) B SR S St X B8 7T

3 G % 7R O R AN R B BT ) R 5 )
B0 103 S S5 AN 1R B SR s AN A2
fifi A% o () RO AT BB . P R IE S # a,
{HI%E H0.95,n6_ mazunsath 2= 5178 I6 B Ak
SE A F ] 50, nb_mazunsath J2 Fx KA 2 8 )
oo o) YA a()EH o' () B EHE a(2) )
{8 . AR TCIAT H BAE AN 2 A ) rh sl B AN
T BT AR A ) o () S5 BAIG B o () 1Y
(ERES N
B nb_unsath
d(x)=a (2)|a,+——F————| (&

2:nb_maxunsath

X F AN R B ) 2 (O AT BT, Horh
nb_mazunsats 5243, 75 1% 72 TC 0 A W 2 BT R
nb_mazunsats & e KAWL KT A5 24 SAT_
mark {6 LI WA BB R34 T s SAT _mark {54 0
B AT ANl R A A 0 o () BT, XA BB A
B~ ) AN it A2 B 2 [ 1B ) (R A B . A B
A ARAIE o () BOMELAE [ 0. 1, 0. 9] =2 18], i#8 BIR il ) 35 A
0. 180 0. 9 2N T B 7 A BN

nb_unsats

d(z)=a ()|l ——————] (D

2nb_maxunsats
TN R BB (cls) B H BTt 256 TN Tl
AEFAE R BIgE A 2 fE 2 A0 ##17
. Hrh R IE R B AE R E R 0. 3.8 (cls ) HIRTE
KR N [0.01, 2], 8 Yels) B 24T B (cls)
{8, B (cls ) & B8 I WAEL . 547 B ) ANt S e
AT AN B ) 1 R TR, > VA AN Tl B )
IRF X AN FR KT ) Y R ACGHEA T SR 7R T R
Hh 5 (R BRI L D35 A 0. 01 85 2., 8 fe /)N R T
IKE SASEIORE P AT 8 0 Bl AR R BT AL
T, ROTR ISR LA 5. 3X A RE R UE /A1) 1 AN 2 Z 4 b
T R R ARt AR A T 1R S R
B'(cls)=p"""(cls)p. (10
SR 5E () B (cls ) 5 i BEXT SCF IR & A
T FE 8 R ANl L R AT BT T S Y 42 SR 5T
FBREE C, (o ) 1 SE 307 DU 2 AR A0 0 2 ) v A L R A
ST s A N R ) s B SO A A ) T
HRBE 75 D) BE i S 1 A7) ST R ORI R Y
YRR HIZ ) i R B SO R T 453 3RS
AN B 2 DTBRAEL » SR 5 K DR R T 2 AH LAY
L AR B SCF R R TR C(x). 4
JR TR C () F A DFEATHEHr . Hop Ci( ) 2
e 4R DT RR BEAEL, C (o) A SRR, 2 [
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BHARCTA AR 0. 8.
Cix)=yrC; (x)+(1—7)Clx) AD

4 454 ASIF5EPBEIEKRMRE X

AR A5 ¥ ASIF 45 4 PB % s I8 Bl Ak 5¢ %% 581k
PB-ASIF . tl ASIF ¥4 38 %) 4 i 1 o s i vl 47 i
Yy PB W) U6 A AT JR 1% 28 . 553 PB-ASIF Xt [t
ASIF ¥4 T 24 254 condition0 3 & BFXF 6 5997 1R
b ARG 51 condition 35 I #EAT PB I

1k PB 5 IPBMR H iy PB A AHTA] . 1B 2 45 4
T PBREIEM AR . X T 45 R A R T AR
TCAEAEIEAE TC T LR BOT B e A2 5T . R
Ji JA VB AR T 2% 1 5 3 3] o T ) D s R 3 1 A
DA . A8 JC R A S 358 073 B0 CRM 5 1722 0 I 1 A2
Fa) BV ) A IE A AR TG . DAHESR P 3E o $ke K
9 TE 20 8028 7T, AR 1 — P X AT 1F 20 500728 ek
WERIEEL . P2 45 58 P RER X T ImASE 451 0. 2,
AU A5 A 0. 99. 1E43 80 JT4E A 12 A PosVars
BEANIE 43 B T 10 43 B N score( ), 8 X PREL
f(x)=score’(x), 1E 43 %0 78 o0 W) HE R % L H
LI). PB B3k th K7 41 M arlastPos <
Dyepovand ()

ltotalLoss|, Horp o= 3.

bl Gl

i AT

=i
LA

K2 PBHEZERER

Bk A T PB-ASIF 5L OHESE . Horp 444
condition] JETE WK AT PB B #Y it 2 °] DAL Ak
BIE O . T 25 conditionO 248 i 18 i B 48 5 100
A AL RIS B . XT 0 B9 BE Ak Dl 5 A
TEHE H—JE X R AR e REGHE TR AL, TR
X SCF B AN 2 BE AT 00 4R Ak i rh B AL R
Hh— TR

&3k4. PB-ASIF (¢, 0, MAX_TIME)

fi A : MaxSAT 5.6 ¢, e K E FR i MAX _TIME, 2
BAE 0

iy b SR @ BT AT AR S.

1. Wtk a(a). B(cls)s var_cht, cls_chi;
2. SAT _mark <= 0;feasible_mark <= 0;
3. WHILE ! MAX_TIME DO
4. wIhntk S's
5. IF condition0 THEN initialize 6
\RERA O Tl 2+
6 SAT _mark < Cal_Hard_Clause( ¢, S, var_cht,
cls_cht ) N\t Ah BATE A7)\
7. IF SAT mark THEN
8. feasible_mark <= Cal_Soft_Clause( g, S/,
var_cht, cls_cht); N\ BRER -]\
9. IF feasible_mark THEN
10. S< 5
11. WHILE condition1DO PB(g, S, a, P)

\RR A 1 R EAT PB IR\

12. Renew(a(x), 8(cls), var_cht, cls_cht);

13. RETURN S;

TN BRI R SRR T A T BN
JE R OB B 1. SO AN T A B S
Ji ok ASTE H ] 5 AN A2 1Y S AN 1 A2 B8 R AT ST
A) L ik 1) 3 a2 v 1) SO BUR B2 S B, 1 3C
5 BRI LB d(o) IR ik = (12).
Hrb iy Cy () B A SCF 1Y 42 )R STk L, SC5 ) B 1
AR EE d( 2 ) TS d (o) FTR], R4 R 5T
FRBE folT FH A s ] A
C(z)
U= T

TR R REUE TR 2 RYRLIE 5 B
AR EB BB o D & BT B0 4R A AT 4 T Bk R
BEABIF . SO AN J2 B2 W i DA SO AR S5 46 v o B
WA B SR A R R BB R SO RY
DURREE HEA T 3k — i AR Y T )5 S0 5T, B HAT
4 JRE

(12)

5

h

BRI SERST

A BSR4 ] R ASIF 5 PB-ASIF
F 3R M50 L 838 3 5 IPBMR R 47 Tl 35451 3R
Fff R GT LU S0, R I A A 6 SR A SR 3 T
51 IREESEMIE

AT S g T A AR S 1. 1 AR R B S g
Bl BN : Linux 240 1, A #4354 Intel Xeon CPUs
E5-2680@2. 40G Hz, 10 GB iz {7 NAF . SEEH i 4
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PEH MSE2016 B frA Tl 541 .
5.2 ASIF 5 IPBMR 3t bt 3236 45 47

AN X ASTF B MERBIEAT T 00, DU R &
P U i O RCR . B A TS e Ge i
JeIR B R AT AT A B ORI R IR R LR A )
JF B 3% LI a5 IPBMR (14 52 56 X He ok s ASIF
(SRRSO . X TR f AR 505 ASIF , 7E K fifad
HFE R AR S — A 1 B — A AT AT A B S 1 I 4
H o L SRR RIS AR ] B S S A 5 BT ] 300 s
X3 IPBMR W D KSR AR ] 300 s SRR 12 5ok
fiffah o R P R A A LA 1 R e RS A e P [

F2 3@/ T ASIF 5 IPBMR A9 5256 % 11 45
Horp “#solv” Bl 22 7 >R 459 n] 47 fifk 1) 5549 85, “H#win”
G137 it 04 R A A B A0 1 B0 8, RV A T AT
it 6 JE B R AR 2 AR R A B K < 28
[E] 31 & 7 i s vT AT AR 04 B 480 1) ST 2 3K i B 1]

“ASIF/IPBMR” %1l 3& 7R 33 P A~ 5 125 3K ik 10 4 107 5
Pt 0 LUAEL . “ Total " A7 45 T 76 fir 5 B0 1 28 &
X L gh B S h S R I L ASIF 78 R i il 47 i 40
T T o A A AN 1 AR L IPBMIR 222, R
7E PLAT WPTZEH B B 5] I, 5 J& P ok ASTF Bk p
ELA SR A 43 ) Ak B L S ML L AR A
T A B MaxSAT 5.6 A 5 B B AR08 . Hax A
G B X e B9S2 ASTF B9 400 8 v] 47 fig 71 IPBMR
(R B i X 130T ASTF 021 1) K 22 800 46 T 47 i
FR) ot 2 85 H 1 L TPBMIR A S A0 A o B2 4. 5
“ASIF/IPBMR” %) (%) %5 4l L {5 5 AE 55 B Hb Jié 7 i
— L BB SR A B TR 9 25 0] DL B ASIF
KW 4G T AT f# 0 S 2 B R & AR A L X L
IPBMR 14 3R fift fisf [ 22 B AR K . o Ak SF- 34 1 AS i

M A A 14) SRR it BsF ) % B, SEEBR A 4 B 081 1 R A
B ] 22 K

%3 ASIF 5IPBMR SLIExTLE 4R

‘ . ASIF IPBMR ASIF/IPBMR
Fpem EEEE - - - - - -
#solv #win SEXRE] /s #solv #win SEXRE] /s #solv #win  SFIEAE] /s
Ul 55 55 31 3.53 54 24 297.75 1.02 1.29 0.01
PI 601 375 323 9.16 102 63 106. 74 3.68 5.13 0.09
WPI 630 312 240 27.21 167 164 145. 54 1.87 1.46 0.19
Total 1286 742 594 16.33 323 251 158.73 2.30 2.37 0.10

3J&/R T ASIF 5 IPBMR K fit =& M4 1
FIEA )R AR ] B Rt HE . I ZE A5 209 2 UL
PL.WPI = ARG H I Horp A SR e —4
B AR AR R R IPBMR SR fig 1285 s i) 345
B R], PAAR AR ASTEF 3R 2 55490 B 1% 3153 sf ]
A7 BB GUAT — A SR AR A KA 1 B A SR 28 3
ARfg . A TR BB R s R R TE R
W B A it 1 481 1) SRS I TR1 52 A 310 s % i
[l 3REAAL BRI Y 310 s ZIFE . A%l 310 s ZI BEAR AR

Fr/NT 300 s BY 5 278 IPBMR AR Hi T 47 1 ASIE
SR AT AT AR A S 3 2 S5 A A AR BRI S ASIF ()R
fiftEsF ] s 02 310 s 20 BE ALK AL BR /N T 300 s 14 53 3R
ASIF 3R H Al A7/ i IPBMR >R H RT3 53451, 3
2 o5 A AR BT IPBMR R AR ) . &L 3 ]
IS, =ASF R i s R 28 b 7E i A v B
TR A A BB 5 B o g P 1R) X6 L b ASTF SR figg fif
[E] B @ /MB £ . 9F B o] DLR A 1R 2 841 IPBMR
7E 300 2P TC R H R AT T ASIF BERE HIH K6 1Y

300 F 300" 1441 e s el s s
1]
250 250 250 - C

L 200} L 200 < 200 -

= = =

E 150 2500 E 150t i
2 z z i
100 F 100 100 '
50 F 50 ' 50 F 5 I
0 i i i i i .;. > s, Bk A il o -;l 0 i i TP A YL |I
0 50 100 150 200 250 300 0 50 100 150 200 250 300 0 50 100 150 200 250 300

1PBMRE (8] /5

IPBMRI (] /5

IPBMRE []/5

#3  ASIF 5 IPBMR 3K i it fa] %t 1t &



A4 PR DLEE . ST RS BN 1 MaxSAT A58 4K i vk 721
A B 45 2 vl 470 . 45 A 18] 3 ASTF SR fifg 58410 i 1) F£ A T PB-ASIF 5 IPBMR B9 5256 25 5,

B i R ) U6 AT AT A A B TR b T DU

ASIF W& LI 16 A AT i B AR R 3

5.3 PB-ASIF 5IPBMR XJ Lt 3236 43 4
AR/INT A 5 TS5 X PB-ASIF (3K A T

b 55 1 .y 2E AT KL I, 8] B PB-ASIF 5

IPBMR (1) 45 5 b 45 %5 He . S 56 5 490 4 0 P s s 12

B X5 42/ AR A SR AR BIBR 22 S 300 s.

Al LA 3], PB-ASIF 3K fif 19 5680 — 28 Tolk 5841
LE P AR 1 IPBMR , F5 931 2 PTAT WPT 2R 53 1 42 (1)
SRARECR A AR KA T . 1 SR AR 53 2 IS
3. 855 AN 1. 93 A% . 1M A ff 1) o £ %o bbb X0 B T B
i, PTSE 51 48 ) 3K i 58 AR f 1) %k i PB-ASIF &
IPBMR f4 7. 25 1% , 76 UT 1 WP & 51 8 | 43 3] &
1.29F11. 814%.

%4 PB-ASIF 5IPBMRSSIEXTLE 4R

K 88 PB-ASIF IPBMR PB-ASIF/IPBMR
#solv #win SEH4 TR /s #solv #win SESITE] /s #solv #win  FIEFE] /s
Ul 55 55 31 34.15 54 24 297.75 1.02 1.29 0.11
PI 601 393 348 76.89 102 48 106. 74 3.85 7.25 0.72
WPI 630 322 284 89. 39 167 157 145. 54 1.93 1.81 0.61
Total 1286 770 663 79.06 323 229 158.73 2.38 2.90 0.50

SR S ) A0 X6F AR 8 R 1 T A SR A 7 A X
R B T PB-ASIF 1) - £ 3K fi# i (8] £ /N T
IPBMR, 1l H7E UL 4 I, PB-ASIF 14V 13K
fig Bk 1) U2 IPBMR [+ 40 2 — 2644 55 A58 491
£ 1 BT R R A et fa) b L0 . Sk T Y I R A
ARG SR A B ) 19 26 S5 AR IR S0 ATS SR 8 5K fige s 1]
AYABIENE T XF L I 4 BT L B AL AR o0 )
PB-ASIF 5 IPBMR [ 3K fift B 18] o Sk 72K Joir 45 38491

KA LR 7 H 2 o 8 B A SR A i %) 33 181 ) oK e
fiE]iC 4 310 s. N 4 0] L Y, PB-ASIF K fift
B A] L IPBMR i J2& A 1R KA, B AME ASIF IR
FEB 5, 33t 18 B PB-ASIF 809k b i 4 SR Mg 1
KAEAER B TE ASIF 45 W1 bR ff ) . PB 13 &R it
T Tk I B T — 5 0 SR g sk ] 17 EL i A
F A WEAE T LA L R 08 SR i st 18] 9, PB-
ASIF R 30CR L IPBMR B fR %

300

PB-ASIFI fd] /s
— —_ B3 )
[=] T o o
[=} (=1 (=] (=]

o
=
T

i .

00 50 100 150 200 250 300

PB-ASTFIN [d] /s

300 F
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L1 = (41
(=] (=] (=]
T

(=
=
T

=3
o o
™

¢

L3

2,

i 300 F

PB-ASIFI [d]/s
— —_ b3 o)
= o o wn
(=} o o (=1

(1]
=
T

50 100 IEO“ZOO 250 300

0050 100 150 200 250 300

1PBMRI 8]/ s IPBMRAS ]/

K4 PB— ASIF 5 IPBMR 3R fi# it ] %t H &

IPBMRES (6] /s

1 L3 3 6 3 FN 4 (S B0 25 Jxt He h mT LU
s 7E 300 s (R B ] BR 1 9, PB-ASIF 53 95K
fift SEAF KR AR T ASTE SR 1R vT A7 il 0 50 T
FRTE, X P45 4 PB A1 ASIF fig & 4% 57 41 oK fit
RO F 4 UL PB-ASIF B W 42 7 1756 F PB ok
W SR i g% IPBMR (13RS5 .

E—20 M, A T 7R PB R & £E 557 PB-ASIF
FP YRR X BLEF PB-ASIF HY iy PB $EIg 25 54 FEF
17 300 s 2K i 3L, 12 3% MR AR S noPB-ASIF. 5

ASIF R[] 1Y 52 . noPB-ASIF A 1) A 2 R
ORI SCFE NG R . R 5451 T PB-ASIF 5
noPB-ASIF #5256 % He 25 5 . NG5 R dal LLE
PB-ASIF 4 — & WL H 723K it is A it o BE 7
A EB B 1T T noPB-ASIF, [ T WPI v 8 {1 i %k
A — g SR, 7O 35K A B R PB-
ASIF JFA S50 X B i A PB 3R i #f S22 7+ 175
DR RE T AR N T SR A BsF ] 3 LA 535k
SINE I E P
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%5 PB-ASIF 5 noPB-ASIF SEIa Xt b 5 R

K 08 PB-ASIF noPB-ASIF PB-ASIF/ noPB-ASIF
#solv #win SEItE] /s #solv #win SEHAINTE] /s #solv #win  SFIETHE] /s
Ul 55 55 29 34.15 55 26 22.55 1 1.12 1.51
PI 601 393 271 76.89 385 207 46.03 1.02 1.31 1.67
WPI 630 322 199 89. 39 317 213 64.91 1.01 0.93 1.38
Total 1286 770 499 79.06 757 446 52.23 1.02 1.12 1.51

BEAh A 3 FEL 4 i 2 s T LR L X
UL, PI 2 % 14 % 451] , IPBMR RE % 5K 4 o] 47 ##% , 1M
ASIF 1, PB-ASIF ANfg K AT 47 fif i 5 5 F 5 20
X T WPLZE I ()45 , IPBMR RE 3K HY Al 474 , i
ASIF 5% PB-ASIF ANgEK AT 47 i i 385491 it U A
VFZ2 3 U W AL i WPT 861 AH L T A A g UT.
PS4 45 ¥4 2 BB N 2R RN A 2% SERR B0 LR
WS TR AR AE WPT 28 TR (4 B8 451) 1wl LA 42 Ty T 7 7
TRk
5.4 SHERERBEERMBEIEHH

A/NATKE PB-ASIF 5 908 e 19 &1 % Tl
A ) R A AR R AT S X L 43T, B s PB-ASIF
X e SR A 0 BRI B BE Y SR AR
 MSE2016 1 ity CCEHC #l MSE2019 © 1 ()
SATLike3. 0. 33X 4> 3K fiff g #B A2 1 X Tl 53451 5K
AT AR 8 B SR s, o3 AE S i s FE rh
B T AR 414 W 557

CCEHC 3K fi% 28 & Chuan Luo. Shaowei Cai &5
NTEMSE2016 56 $§ H 48 58 (19 , A OS5 78 2017 4
RRBE TR RN XA CCLS
(1) S Aty A S Tl B 00 P SR At R A 7 R I O B
N7 FFIAR Je A 00 5 s 114 Jey 48 2R 2% . AE CCLS 4%
JR A I LA 1 . CCEHC BF X% 1 /4] 15 B T 4% JR ok
WS FF SN T RE A R 1 T R, AT Rt
TR T S AT A SR A SR

SATLike3. 0™ J& SATLike £ 413K fi# #5 £ 3. 0
Wi A<, SATLike J& Zhendong Lei. Shaowei Cai %
R B B R IASU AR MaxSAT 3K i i J5 3B 48 &
L B ST R FIAR A R 1 R R R
W il A5 SR A o AR P RB LR B 5 IR CRE ) IR
AU R WA PR 2R JOAE — RS T AN 2 4 FF A B
[7i] AR 1 15 2% v 1 A RS I8 3 ) AU, AT 9
A RPN E M SATLike A E T
BMS 114 il i A8 TC e U WG, 1] FH G0 12 [ 2R i 75328
WA 336 A8 56 I TF A5 a2 T SO R IR AR
SATLike3. OFF 5 MR A L X647 46 fif 44 1 AR T4

WILGAEVEAT T 40T Ak A — 5 0 el A5R

AN ER T PB-ASIF 4FAE . B E T —E B 45
& g ¥ PB-ASIF 5 CCEHC 1 SATLike3. 0 ¥
AR ARERIEAT IR B . 2 5 SRR SR R 6T
I, 7R PB-ASIF S5 e AT 0 R i B4

PB-ASIF 7E AN B¢ fir G 8 1) J o X7 1
ANFRSCBR BT — N A A Y
IR E] Gt 2 T (A A AR 38 A AN Tl A2
ORI AR T 2 QNN Y/ e riw (- B U S| DS oy
R X A L SR A AR A T — 2 B TR A SR fie L
REAY AN Tl A2 50 ) PR CAE Sy PB-ASTF 4b 28
ARG b A S RERE REA A B oR e Aok
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all the hard clauses (if any) must be satisfied. MaxSAT problem
can describe many practical problems, such as circuit design,
maximum clique, timetabling, planning, etc.

Solvers for MaxSAT can be divided into complete and
incomplete. The performance of incomplete MaxSAT solvers in

large—scale industrial instances is usually worse than that of
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complete solvers for a long time. Industrial instances are not only
large in scale but also more complex in structure. The differences
between different types of instances are particularly large, and it is
difficult for incomplete solvers to take into account the
characteristics of all instances when designing. Therefore,
incomplete solvers should be technically improved based on the
characteristics of large—scale instances on the basis of optimizing
small and medium-sized instances.

This paper analyzes the weakness of an incomplete MaxSAT

solver, IPBMR, in solving industrial instances, and proposes a
new initial solution construction algorithm called Assignment
approach by Search Information Feedback (ASIF). Then, ASIF
1s used to combine with the path-breaking strategy to form a new
algorithm called Path—-Breaking approach with ASIF strategies
(PB-ASIF). The experimental results show that PB-ASIF can
effectively improve the performance of IPBMR in solving
industrial instances and has a good complementarity with other

effective incomplete solvers.
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