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Singleton Sub-problem Arc Consistency Based on Order

CHEN De-quan ZHANG Yong-gang XIN Ying LIU Wen-zhuang
(College of Computer Science and Technology, Jilin University, Changchun 130012, China)

(Key Laboratory of Symbolic Computation and Knowledge Engineering of Ministry of Education, Jilin University,Changchun 130012, China)

Abstract In investigation of the consistency techniques,a new consistency concept SSAC was proposed based on the re-

cently propagation levels. The algorithm and properties of SSAC were given successively in the paper. Thereafter we

concluded that simplification of SSAC dosen’t change the solution set of the original constraint satisfaction problem.
Meanwhile the propagation ability of SSAC is between SAC and AC. Experiments results show that the performance of

SSAC is 2 or 3 times than the existed algorithms,
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EHEBNEEE 2, RZKREN - THARFBEREEE. K
o RNERETHENTRNAR B FHR—ME,
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BATACR A B R AR R R TR RS S
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SSAC, fREg I Algorithm SSAC, #5c# ¥ SSAC FAIAHEA
BaxtiE @ P # TR (RBERE 11D . REEBEL 1
BFRE P, #TIEERE, BB E N EX A B AT
Q. BEXERME P #fTIMAHARE, FREHE B E
AR Qi (EE 2—11 7)., #it &K updateSubproblems
*t Q I TCE AT BB EIEBREBAT Pendinglist (WLBAF
KGR RN TFEENSRE 254550, 7T RSB
B 2R RIARAR, T B S AT R B0, S =om
ABIEFBAF Pendinglist) , MBAFI B SRR B ATIARE
g, X AR AC(P; [x,=a) = | BYTCHE , ¥ 3 M IR 1) B8 P
B.IHFEMABIRY QF, UET —KEFHFEFFNAF Pen
dinglist BB 12— 24 TR ERFH IR, N TFELRE
N1WESE ENFAEE SSACHE 1 -8 HREAEN. H
J, IERSFFIF R P HIMiE R LG, TREFEREEE S
MEREEFBE, XERFBOZAEAZNAEN. Bt
FBETENARETIEEBLE,

Algorithm SSAC

1. P=AC(P);

2. for each X; in V do

3. initialize P; by the definition 1;

4. for each a in D(X;) do

5 if AC(Pi|x=a)=_1 then

6. remove the value a from the variable X;;
7 if D(X;)=NULL then return false;

8. Q=QH{(Xi,a)};

9. P'=AC(P,{Xi});

10. Q=Q+P\P';

11. P=P

12, updateSubproblems(Q) ;
13. while Pendinglist # NULL do
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14. pop (Xi,a) from Pendinglist;
15, if a in D(X;) then
16. if AC(P;|x,=a)=_1 then

17. remove the value a from the variable X;;
18. if D(X;)=NULL then return false;

19. P'=AC(P,{Xi});

20. Q=P\P;

21, pP=p';

22. if Q=_| then return false;

23. else Q=Q+{(Xi,a)}

24, updateSubproblems(Q) ;

25. return true;

updateSubproblems(Q)

1. for each (X;,a) in Q do

2. foreach P; such that (Xi,a) in Pj do

3 P=P\{(Xi,a)};

4. for each (X;,b) in P; do

5 Pendinglist="Pendinglist+{(X;,b) } ;

ACIHE 1.8 2 WEFIRARE SSAC HiiTER,
FIFBE B SSAC Xt H 1 i (el BE EAT 46 1], 4 78 J5 B 16] 288 4
2Fim. BAMBTRIE P, ,P;,Ps, P, #7IHARE, B
¥|J AC(Pa |x3=2) =_L,AC(P4 |X4=2)=_L979ﬂt>{€‘(xa 92)*11
(X4, 2) NIBJRE P 58, FHFMAR Q &, Z /5% P #4734
BREBEX,DM(X,,3),FMA Q#, FiEA update-
Subproblems FE#H E AT HITHREEEZENTI NS,
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BERM=RERENR O dD),

EBHE2 AR RREEP,NE sol(P)=sol(SSAC(P)).

JERA ERH RN R U IE B SSAC B35 M AT (&
HBr&E5R0, R TFAEREBLENE o (o €
dom(X;)) , IMRFFHE AC(P; |x;-a) = L (5 5 770158 16 47)
WEMN 19T E,.BHAH P, P B TRE, AHEEFREE
H—BEMERETUBY o (¢ Edom(X;NAESE5 P
. ULt RARHE.
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dom(X;)) , IMRFHE AC(P; ]Xj=a)=J_(% 5T 16 4
EEM 19T BE, BEX 1 T4 B (0 ) il 2 SSAC

e 30 o

HESG BB, REFEE—ANABEREL 1 M o, (g €
dom(X; NBAGBHE. HE ik SSAC K LB, NE B HHAT
HRATLUE B —EFHE ACP; |x,=) # LH P RIHAZE
MLREEX LFE. MAHE SSAC E XMEELLHB
E. &L, HE SSAC RIEHM.

FEXt SSAC EARKEEBAHT LT, TLUBHLUT
i,

EIE 4 SACIRT SSAC, 3 H SSACIET AC,

TERR - R AR A BA B IE R M A1 — Bk, T78. 3 Plx, —a
RIAHEHN W P x-. RIWHBFHK (P BE X D& AC
(Pilx,=a)= 1, W AC (Plx=.)=_1. H SAC & & X
SSAC H5E CRTAE th - SSAC BEE B AR SAC BEMEK
HEMTHE, B SACIRT SSAC, HHE X 1 FH8H SSAC
BT AC,

MAT BT LA 6 R : SAC>SSAC>AC,
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A< SO0 P B ML A 29 3R 75 J2 1A] BB I composed 4] B Cht-
tp://cpat. ucc. ie/05/Benchmarks, htmD) #47i&,. X T ELiR
BERE, BB — AN TORE BT 7% E 898} ] (cpu/ # rmvs) F1
S AR 2 W (# chks/ # rmvs) SRR BIEERE, 3 5
HETHATE SAC-SDS #1 SAC-3 {ESt . i C++iESHE
“BARVITINE G ERE R, WIAIF BN 884 DELL Intel
PIV 3. 0GHz CPU/512MB RAM; # 4 Windows XP Profes-
sional SP2/Visual C++6. 0, & FHEIHE 10 B
BWEENBREER.

(D YL E B

FEAL IR = A BB ALH = B, JTC 29 3R 3% JE 181 A% (http: //
www, lirmm, fr/™ bessiere/generator. html) , [a] B & ¥ /& f130
O LURES B R Bk . & TRERA ML, Hik
2 KB 58 PR A SRR AR 8 R F05E A S B X SR R AR SR FH X b
RAE . ZTHYLARY REEE 4 MERSE (0, m,
pospty b n RETFEBMANE m REZBIRBHK/PGE
BREFATRKAISEK/NER), pc IR LR 6
REEE, A REPHHIEE nx h—D/2(ZLEFH/K
MO, pr ABAN_CARMBEE. ME3—E S5
LA E ), SR B MR N »n=100,m =10, pr=0. 40 K},
pc M 0. 060 ZE4LF] 0. 123 B (JAIRRSH 0. 001) , AL 7% SSAC
Bk BN BT AT E LR SAC-3 1 SAC-SDS #91/3~
1/2. \E 6. 7 8] LIBH , BRIEHALAAE, p=0. 50 B, pc
M 0. 040 ZE4LF] 0. 079 B ([H] @K 0. 00D, X HEBEST
AMEFT BT K 2 & SAC-3 #1 SAC-SDS 1y 1/3, EEF /b,
X FHESEMEMMNOARKERE, MBI E LK
BEAEDERY.

5001 —+—SAC-SDS

-t SSAC

1E+4

;
*
% SE+3

2E+4 [ —— SAC-SDS
—e— SAC-3

Bl 3 [alf<100,10, pc,0. 40), pc FEX &) [0. 060,0. 081]Z5{L AT,
cpu/ # rmvs Fl # chks/ # rmvs Xt



“ e SAC-SDS
—a—SAC3
0 —p— SSAC

B 4 [A£8¢100,10, pc,0. 403, pc FEX [6] [0. 082,0. 1031254k, B 6 [alRE100,10, pc,0. 50%, pc FEIX[A] [0. 040,0. 059 1A {L AT,
cpu/ # rmvs F1 # chks/ # rmvs % HL & cpu/ # rmvs F1 # chks/ # rmvs B)X} L B
600 == SAC-SDS 40 b SAC-SDS
500 —emSACS —a—- SAC-3
= YW
g E
E w0
£ b 2
F N ESY
10
100
N it Sl aand Y I
0104 0106  0i4  oms 006 0065 007 075 e
o sl - P
e AW AWV oy %
——S5SAC
2 E 1000
‘E 1B+ %
o AR A A At
0104 0100  Ol4 QU  pe 006 0065 007 OS5 pc
5 (E#E100,10,pc,0. 400, pc ZEX @ [0. 104,0, 1231254k, B 7 [8)8<100,10, pc,0. 505, pc FEX[A] [0. 060,0. 0791254k,
cpu/ # rmvs Fl # chks/ # rmvs §#J%F LL & cpu/ # rmvs Fl # chks/ # rmvs B} LB
# 1 composed [BIfEAYLRLE R
instances algorithm cpu(ms) # chks(K) #rm cpu/ # rm #chks/#rm  Wipe
SAC-SDS 31 1241 74 0. 42 16778 yes
composed-25-1-2 SAG-3 16 423 70 0. 23 6137 yes
SSAC 16 212 57 0.28 3734 yes
SAC-SDS 31 1774 82 0. 38 21634 yes
composed-25-1-25 SAC-3 15 512 70 0.21 7432 yes
SSAC 0 249 72 0 3464 yes
SAC-SDS 63 2546 82 0.76 23578 yes
composed-25-1-40 SAC-3 15 558 60 0.25 9473 yes
SSAC 16 261 80 0.2 3269 yes
SAC-SDS 157 7673 84 1. 86 91346 yes
composed-75-1-25 SAC-3 31 1660 61 0.51 27672 yes
SSAC 32 699 72 0.44 9712 yes

(2) composed [a} 5L

MFE 1P AF AR B HEE SSAC R RE
SAC-SDS #l SAC-3 ) 2~3 &% # . BT composed [HH AR
R SAC AR 2 SSAC ), HR BT B AR, BHILE %
SAC-SDS MIE #: SAC-3 & 1-i (R B2 ) i E T4 {8
HBBRRFRN.

HRIE AU EARRBOBS—HEEEAR
HAMRSEE B —H2FWEEHER—RETFEF
B F A A AR B M S AR EZ ), ST H
EHEFHFRMLES ., H8 B EELR: SAC>SSAC>AC,
TRERFHERHNBE LG R NARNEERE. BiTX

BARMATZMARHEERE, ALY R HTREE
Z AT R IR, 3 RIEEEEA.
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