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Abstract: CP-nets (conditional preference networks) is a simple and intuitive graphical tool for representing
conditional preference statements over the values of a set of variables. It has been a studying hotspot in artificial
intelligence recently. The algorithm of strong dominance with respect to any binary-valued CP-nets has not been
given; preferences completeness of CP-nets have not been studied by anyone, This paper makes a study of
completeness and consistency of CP-nets by designing a strong dominance algorithm. First, by constructing
induced graph of CP-nets and studying its properties, the study solves the problem of strong dominance with
respect to any binary-valued CP-nets by Warshall algorithm to get the transitive closure of flip relation. Second,
by solving the preference number of three kinds of CP-nets (separeble-structured, chain-structured,
tree-structured), the study gives preferences incompleteness theorem and counting number formula of separeble
condition preference networks. Finally, the study deals with consistency problem, and consistency judgment
theorem and algorithm are given. The method not only solves some difficult problems proposed by Boutilier and
Goldsmith, but also deepens the basic theory researching of CP-nets.

Key words:  strong dominance; preference completeness; preference consistency; transitivity closure of flip

relation; separeble condition preference network; judgment theorem and algorithm
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A CP-nets b #45% b4k S8 i A 4tk CP-nets ¥ &% 49 1RdF 49 &Pk R ABF R, CP-nets FT 48 & 7 49 fhif 2.
T — AT R RS LT CP-nets L 495% & 3B A5 CP-nets 9 T &M A= —H0H. 4 4 38 id#1E CP-nets $ 3
B B AR 6 AR AT B3R B AR R R IR EGE X A 69534 ) & A m AR Warshall JEik R b T #8412 &
CP-nets #93% &40,k BRI 3 A RE LM (T B 6. ELEMFRT M) CPnets 89T A H T
CP-nets 7T & ik 691 4F 04 R A &M Z 38 4% T T 55 69 CP-nets T 1aiFedit 3 A X /& AR CP-nets #)—2K
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M T CP-nets #9—EUM P& £ B AL B ik P TAE RLF 2 T Boutilier #= Goldsmith 32 & 44— sk 327 iF %
167 CP-nets 49 A ah B8 2F 4.

KR IR SR RET 60 T AN R AT 69 — RO BIAE K R ORI 7T 5 B 69 SR R R R R H R
hEEHES: TP181 SCHEkFRIRAD: A

T 2 Agent & G HEAT B3R I — A% O ME S, & e 35 B AT 13RI Agent (1) B A 4% 1, BT X 524> Agent
Sk Uk, BT AR P A R 0 RE B T L 90 o, Agent @ AELSE— MR L B AS v e R SEAER (R R R R 4,
LSRR IR R AR AE I I 4 51 S AT %, DR L, AR O 0 100 2 7 5 325 R A B AR ARt g AR
TP R PR R ke A T4 P L H i O B AN A 23 % 4% (social choice). v 18 (decision theory)
FH3F 3K 12 (game  theory) A B I, 76 N 14 g 1 (14 3 7] ik 9% (collaborative filtering) . #E## & 4t (recommender
systems) 1= i it & (product configuration) s 31 T k& (¥ 5 FH L,

T I N TR e — A 220 19 8, ¢ Artificial Intelligence) T T 2011 4 5 H R — &L
“Representing,Processing,and Learning Preferences:Theoretical and Practical Challenges”. 4% & SCRk[4], 7T ¥4 I
LFRESCIA T 3 2K

(1) fWdF (#1475 (preference representation):ifF ¥t s Agent (K] 47 FH &1 7% J 125 ak 32 4y 5810
I AR, I T SR % R R BBV B 2 KT Benthem VR R 2538 45 031 7 Sk Ceteris Paribus(all
else being equal)if X (11384 2 4, Lang¥%5 Y T i U7 1032 SEEAT 20 45 #5052 2 i £ 56 2R, 5 R OOt gt 7
— AN RE A IR R HERE 22 P R 4 1R B 4 R AR

(2) fh i E&HL (preference elicitation): A5 Wil ik 55 Agent 28 T3k 2% 2] F4{EER Agent ) hi 4. 1% J7 I 2
DAMLES 22 31 75 R 3R Agent (¥ 4. 56 A Lang Vi 97 d5 17 2 ¥ — 28 J8 1 1] 43 B3 1 CP-nets [195% 3] 1]
Koriche 3 ty 7 1) FH &4 £ )RRk 53 A5 0K 3K H Agent (1945 144 & ;Chevaleyrel 34y ty 7 %2 Ji& P tsk g 4f 2%
STERYE F D, 25 T WO S S ) T 2 ST G WA S S 45 R AN i 2 ST 003K S g 42 >0 0 kIR A B e g
T8 R B A . Al 4 2 7 A5 28 (0 CP-niets) 6 AR 250 2% 11 IO A A48 1 JEAT I 4F- 2% 20 4 ) 2 05 15 CP-nets &
T BE A2 2] 81 O RIN X CP-nets 2 >J it 2 H DL A X

(3) MWLt (1 5% 4 (preference aggregation):AfF 5 Wi 44 2 4~ Agent [ i 28 G 108 A4 D 10, DA T 52 IAE A4 1
5 .Conitzer™ 145 H T i 1 58 4 ¥ — 28 1 Fi] 37 5%, 491 1 2 3 48 3K (charitablegiving) ™). 414 41 5 (combinatorial
auctions)! 81, $¢ =14 5 58 & (voting and rank aggregation)™" *814% i rf SCR[15]45 Y T 48 2 LR AR 10—
Sy ) O SR [16] £ e DI BB Bl 2 A0 L 160 R skt 2 £ 45 4 32 (K0 DA ) FBE; Conitzer™ 45 7 76 B AT /b i ik
26 N TRV UL A0 I A0k 45 6 246 S DR e (16 T 0, B 1 6 2 3 5 B 245 P (1) 2 M A 000 Pimi ™804ty 7 6 AN 5 4 M
LR 0T e e 5 5% R 00 R 1 a0 % o 5 R ] i 5% 1) B2 1) R

A SCHIF S i 4 1 161 T 26 7 ——CP-nets™ 5 TNy AR 5 ] 8L IR 45 6 CP-nets (I 5% f 474 S R — LE 3L Rl
] B — AT CP-nets 454 b (R o D0 39530 B0 2t B9 LA 0 P AR s BB 4 e 30 3 4 49 ) —
CP-nets 58 % 1k 45 1) & — S5 ik 45 T ) CP-net W 223 () i 1 2 75 58 438 I ABIFST; = )& CP-nets 11— ik
i) S 9 B 5L A KR T . AR SR €

(1) FET CP-nets 5 H B R FIWE ST, 3R H CP-nets 5 /& 1855 28 1 20 7, A 5 L2 SR B CP-nets 5 H I ##

R AR AR P AL AT T Warshall S35 oh 77— /M {8 CP-nets ka8 7 P 50325, AR 46
J7 R T SCHR[S15E A Rt v 3835 A A JE ARt e Y g — A e
(2) TPl UL EE FEIT CP-nets I i i 1) 56 4 PE ) L AN 25 1 CP-nets 2 7 fh & (19 8 5¢
# BT R4 H T SCP(separeble conditional preference)l™! &t #4) ml 22 i 11 fh fF AN 551 T %5 2 3 58
P FEEE R NHEWEFT T CP-nets (19— S0k 1) 1,45 tH TAT R 4544 CP-nets [ — S50 ) i BRI BV
(3) & CP-nets [1)5a#% PEAT—Z0VE H W VA 20 3 5 o R SR W HE ZL R SR A, SCHR3, 5] 0] 1 B0 3 H
Pl otz i) D R DR S e 5 R IR 30 o 45 TR T LA 00 e B 7 6 s VSR i
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1 CP-nets FIEARHE S

1.1 RIFRIMEREX

EX L. W V={X1, Xy, ..., Xn P2 P & 42, Dom(X) AR X; 194 BR & Ik, ) e 5 2% 1] 2= < Dom(X;) R
A @A A A E 0,0/ QA — @ VEAEAS ], i I A& A #AH [, IFK o AT o’ by ml A8 4 [ 1 7 (swap
outcome).# Agent X JEE X IR LF I T X, WIRR X; 2 X B—AN525%, 1 Pare(X)Rn X; IIALRAE.

EX 2. ZRPSEE ML ZIERER,

(1) FH=HR. RAFRAERS, R =2 e RO Fr = Q- 1 i % R

(2) HAFAEILE 0,0'eQ0%0 H o'F0,MFx o Al o' A 1] L (incomparability). 4 € 47 75 AN AT Lt (1) 75 4™ i

BRI A R = AN e A
(3) #HLE 0=0'1] 0'F0,Fk o il o’ A ™ fhi 4f 55 &, i 0>0'.

1.2 &H1wIFE——CP-nets

EX 3. ¥ CPT(X) M@ X (44w 1 2% (conditional preference table), ' %7~ X; 7£H:A2 )& M Pare(X;)
AN ICE T Agent % Dom(X) & ) — A E AL Pare(Xq) B BT A HUE R, Agent X X ICIE ) HE 7 44 1
CPT(X).

FEX 4. CP-nets & — M7 [ 18 N=(V,CE), Hrh,V & T s 4;CE M (il 4 AR AT Jd vk 2 a1 4 i %
R AT X 5 F CPT(X) 5 Hi STk,

Al LB 2 A 2 BB N S0 e 4% 1 5 A T B e SR T L M T RS, 2 I J,P AT S SRAR R X Tk
T R KU At 3 0 A € P 1 €8 T e A 100 €5 0 K0 - 5 50 R4 1 € 1) 8 . 224 4 o U 1 2 ) — o 3
6, JU At Al 407 21 A0 A A2 T AN J2 1 AT 42 5 24 3 50 RV 1 0 €0 AN [R) IR, Ui 4 19 €4S 42 1T AS S 41 (4 42,

%M1 CP-nets N=(V,CE)nE 1 iz . Hdh v={J,P,S},Dom(J)={Jp,du},.Dom(P)={Py,,P,,},Dom(S)=
{81.Su}:CE={(3.5)(P.$)}.

CPT(J): CPT(P):

(5]  [Poh]

CPT(S):

JoAPp S>Sy
0 ° JunPy Sw>Sr
JpAPyw Sw>Sy
JwAPw|  Sr>Sy

Fig.1 CP-nets for “evening dress”
Bl 1 “Miss 284K 1) CP-nets

T 1. W N=(V,CE)/& CP-nets, & AL'E 0,5 0, & AZ AL &, U AE O(n) N WA %2 HY 04>0, BRFH 0,>0.
AT AT AL T 00 55 0, A AN B A ANE, B AT AE O(n) A 2 WA B A AN —HE 243k 3 0, 5
0, NRITUE ) X J5, 28 55 sk HY Pare(X;), B 4%, M X I £ 440 1526 ARl AT A 58 0, 5 0, M 1750 5.

2 CP-nets BY5& & 1

CP-nets 1] %+ Agent [ fim 4FBEAT 33, 3 T 58 v O SEI A 47 P 560 55 4] T
2.1 CP-netsty S HE
EMX 5. % N=(V,CE)&— CP-nets, U A 1] & N'=(QIE)& N #)F H B, b IE & ) 28 #efic & A i) A
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A7 1) A, FLXEAT i) 120 2 R 000 i 4 5601 68 A R 1 i

HRAE B R O 45 1 2 — AN 5 R4, B IE Bl 55 & (flip relation), X %) T —{# CP-nets,#5 o’ IE o,
DUDKE o PR — A Jed P AL 8 (RO A o 1 573 —A), A3 B 5 o

EIE 2. N'=(Q2IE)/& CP-nets & N=(V,CE){J 5 1, H.|V|=n,|Dom(X;)[=2,)Ul:

(1) |@=2"|IE[=nx2"%

(2) 2" AELE Z M RN 27 (2"-1).

A

(1) BI2|Dom(X;)[=2,1M 2= x{_, Dom(X;) = Dom(X,) x Dom(X,) x...x Dom(X ) , Al it| «3=2".

P 20 AN P AR AT n AN AT AR 0 i DRI T A e 1 T R 2" AT AN T AS 5 1)
BAT AT IR, ORI BE nx2"2=nx2",

(2) 2" ANPC FE T ALY 1 D e O R AN By 20 A TRt T ) S 10 6 1) 5 4 Wl ) P 850 ARG SCRR[29] 41 m A
T0 A5 1R G 17 56 4 LA m(m=1)/2 45320, DR 0k, 2" A IE B 2 18] FR) A 4 55 R AN B0k 271 (2-1). O

FEX 6. B N'=(QIE)R CP-nets 113 H B %t T 0,0 e QEAFAER — S B AR ESE T S o' A o, IR o 5 15 48
0',124F 0>0'".

0>0 Ui L E o LML o't R 7E CP-nets 5 th & EAEAE —ANRHAEL ¥ 51, 6 15-% PP 1) 34 42 T s o' Al o1l
T W 0>0' 5 a7, SCHR[314EH T Suffix Fixing K. Forward Pruning 25 KRB HILHfigsk % 1 4L
Fh 4k R CP-nets.

Table 1  Strong dominance complexity for binary-valued CP-nets

F 1 MH CP-nets s H AL E 22

CP-nets structure Complexity Remark
Directed tree o(n’ Lower bound
Single connected (polytree) — O(2% n#*%) k-maximal indegree
Single connected DAG NP-Complete Reduction from 3SAT
6-connected DAG NP-Complete  Minimal flipping sequences are polynomially bounded
General DAG ? Harder than NP?

h T RS R (5 SR, TSR o (R S SCH R B B CP-nets 5 HY T R B AL O R 4%
3 B AL, SR HEAT CP-nets 1138 (40 3 .
2.2 Z{ECP-netshysE L& %

EX 7. WREZEAALTICRAWMERWL: (L) REMLE;(2) ReR;(3) A LRI04 R MLi#HK R
R'#A R'cR” IFK R*A R 44536 A0 30 4 t(R).

EIE 3. WREES A B ITREA M tR)N

m .
t(R)=RUR*UR*U...UR"0...0¥: 4 Al=m t(R)= R’
i=1

CP-nets ‘5t Bl A9 I 41 2 i A O AR R B 5 b i B e o) AR SR A 3ot AL A 0 e 75 380 O A R i o DR G R 3R
AT NE (R 06 R A RE A BEATIZ 5, 3SR AR U V02 5 SUA 330 PR [ B=AVAPY ..vA" S v oy B 3838 S 44 M
FErh oG 28 1 O A Jlddi R ) L AL

Warshall S92 1) sk 56 R (46368 P 24 R BFE A & mxm B SRS A4 O(m®) Ll 1 IE fifk
1 ALk CP-nets b (3 500G 2 BRI R I 7 (¥ Warshall 85292 1Ak 2 sk CP-nets (¥ 4% 326 P16, 1k 1T v
I W A TG AL 1 B 5 R R I S,

Warshall Algorithm. Strong dominance(CP-nets V,Outcome 04,0,)

Input:CP-nets ¥l N AL E I ANALE 0,5 0y

Output:0; 55 0, 72 i H A M F LR R,

S E B L ONUE P 2 SRIBCS HE P N R Rl G AR IE R SC R FE A[m][m]
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Int B[m][m] //4%38 PH D R 5% Z- 0 B, G o m=2" O {1 199 F) C 8 4
For i=1 to m Do
For j=1to m Do
BLIGI=ALIG] /7K K R AERE A IR{E ST B
End For
End For
For k=1tom Do
For i=1to m Do
For j=1to m Do
If B[i][j]= 0 Then B[i][j1=ALIIKIAALK][]
End For
End For
End For
SKRACE 01 55 0o TER REEFE A A& T8 5 p Fl g 1
If (B[p][q]=0 and B[q][p]=0) Then Printf (“0, 5 o0, Tk % &R, ENIA AT LL#™)
If (B[p][a]=1 and B[q][p]=0) Then Printf (“0,>0,")
If (B[ql[p]=1 and B[p][q]=0) Then Printf (“0,>0,")
Bl 2:F) F Warshall 532 J 7 ] 2 L & J,, Py S, "5y Py Sy IR .

Fig.2 Induced graph of CP-nets
Kl 2 CP-nets {1 5 H

AP 2 () iC 7 4 02={01,02,05,04,05,06,07,08},01=“Jyy Pu Sy”,05=“Ju Py S;7,05="“Jy Py S;”,05=“Ju Py Su”,
05="Jp Pp Suw”,06="“Jp Py S;”,07="J Py S;”,05="Jp Py Sy I 5K 1
IE:{<01102>1<02103>1<O3104>1<O4105>1<O5106>|<Ol|04>1<01108>1<02107>1<O3106>1<O7106>1<O7108>1<08105>}'
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01010001 01111111
00100010 00111111
00010100 00011100

- |0ooo001000|, - 00001100

IEEJ%%%EIEA—OOOOO 1 OOJMTWarshauﬁé:Jﬁ,B-o0000 Lo ol
0000O0O0O0O 000O00O0O0GOO
00000101 00001101
00001000 0000100 0]

i+ B[3][5]=1,B[5][3]=0, & 0s>0s,ifi B[3][7]=B[7][3]=0,% 03 A1 0; A 1] LL.
EIE 4. Warshall £Ly2:x6F 1 CP-nets /& N #4755 48 & 78 B 14, ELI (] &2 4 S O(8M).

3 CP-nets B2 &4

CP-nets &3 7 it i I8 5, — > AR 10 1) RBURR 2, &2 R A 0% T A0 i JeF- #1522 1A Hi SR, R CP-nets &7 1) i i
R 584 A CP-nets AN 58 4, % SCHR[11-13]70 () CP-nets 2% ) 7= A= 540, AR 1T SCHR[1-7,11-13]% fw i
KI5 & PEA AR T8,

TEX 8. 4 At CP-nets & N ] Z3A M) fi 4 3¢ R AN 2" 1(2"-1), WIFR N A& 58 % 1.

MOEHE 2 A1, AEJCFR CP-nets & N ZE3A (1 2" AL 2 18] R 4 4 6 R IO BB A8 ik 271 (2"-1) A,
AR K CP-nets 15845 1tk 58 UM — M I R s 15 5 S Br T BE R AL 10 i 1 X RANBSE T 2#Eie TR R A 1)
i 87 5% R A0 R A BRI
3.1 ASBEMCP-netsI &M

CP-nets 1] 1 1) {1 A 205 Ho A5 B A AH 5, 1 T 77 20 B9 1R (A J8 1 B O 05 3R ) CP-nets 3¢ 17 HL (R
A T s i B A R ), FAG O¢ CP-nets (1 5T A B 148 49 11 SCHR[11] 550 2 Qo] 2% 23 W] 43 85 1¥) CP-nets.
A3 T CP-nets 584 1, B A1 4 M SCP &5 4y (Zu1 &l 3 Z234) ) CP-nets JT 4.

@ &> ° a;>ap
ai: bi>bg
b1>by e ao: bo>by
bi: c1>Co
€1>Co e bo: co>cy

Fig.3 SCP and chain-structured CP-nets
3 WAy ESEE RS R ) CP-nets

TEFE 5. SCP 45411 —{H CP-nets nJ ZJA {1 i 42 32"

IEBA 0T n AN TS ) A CP-nets [$1LAE 2" ANAC &, 1T BAR 7R 1 MA(0,0,0,0,0,...,0,0)%11(1,1,1,1,1,...,1,1)
2" ZHEHE A A LARER B M X EUE D LR B AU i — M), 58 1 A28 O AR B 1 X IEX
K O(FCE P AN BUAE 1 55— AN I 7T 23 B 1K) CP-nets 1R 45 11 D 4 38 o 1>07, Hetr XUt J@ A o0 1 1)
TR K5 B P AE O (A mir.

(1) %4 E 0=(0,0,0,0,0,...,0,0)if, Lk o LML & o' (0">0) AN Kk 2" —~1=C) x (2" -1).

(2) HFEE o P LA LH,i% LA E A CL R AR 00 R B o SRAIE B o' AN Kl 2" -1 (n-1
7 3R T B s [ e ) AR e U L S AT 1A L I BRI E N Cox (2" -1) .
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(3) MUELE o T EA kA L% 1 WAL B I CF Rl AR B0 R, H o (RAVACE o AN B 2" 141
o ek S HL L AT KA 1 IR E R I B AT CY x (2" 1) .
(4) HEE o PEA n A 1% 1 A E AT C) R T AEFHB SR L o ARMELE o ANk 0=2°-1.
AR ek S LG AT n A 1 IR EAR (K B A CF < (2°-1)
RS 0V J 2, SCP (1 4% 1l e 194 A 1 8 o A0 D6 AN BN
CoOx(2"-D+Cix (2™ -1+ C2x (2" =D +..4+C¥x (2" =D +..+C"x (2° 1) =
ic: x (2"* —1)=[§n:c: xz"kJ—En:c: :(Zn:c: x1¥ xz"kj—zn:c: =(@1+2)"-2"=3"-2" O
k=0 k=0 k=0 k=0

k=0

HEi2 1. dE°F M(n>1)11 SCP 5 #4(1) CP-nets s AN 5E 4% 1.

E WA A CP-nets & N 321 2" (2" 1) A &f 1M HH 52 L 5 %11, SCP 45 #4[f) CP-nets HfiE ik 3"-2" A i
I, B4R, 24 n>1 I, 3"-2"<2™ 1 (2M-1), Rl I HE 1 BT O
3.2 $ELHIHICP-netsHISE&TE

B 2 & — AL EE R 1) CP-nets, 2k R FE B G 1 AN EUE 23,838 CP-nets nJ &1 I -S04 23.
M 3 N —AH CP-nets Wi%3RiA 28 XJ fmdf H Uiy il 2 A 5 X lc w7 1) 4 B A AF I 38, G B, CP-nets
X it G P R m A SE

FF Warshall Sk BT 3 47 30 5T 7w i B 28 45 44 (chain-structured) CP-nets 1 5¢ #% 11,8 AN & 4% — 31k
HIHEF AT R 78 H 0g="ag by Co”,01="ag by C1”,0,="ay by Cy”,03="ay by €;”,0,="a; by C”,05="a; by C,”,06="a; by cy”,
07="a; by ¢;”,1E={(00,04),(01,00),(01,05),(02,00),(02,03),(02,06),(03,01),(03,07),{04,06),(05,04),({05,07),{06,07) }, I

[0 0001 000 0000101 1]
1 00 00100 100 01111
10010010 11 011111
Azg (1) g 8 g 8 (1’ (1) ,#LﬁWarshallﬁ?iE,B:é (1) 8 g (1) (1) 1 i B A 27 A LI 34T
00 0O01O0O0°1 00001011
00 O0O0OOOTO1 000 O0O0OO0OT 01
0000000 O 000000 O O

BT S5 M 1 A CP-net 7] 33E 27 S I 1 S L % 35,
3.3 CP-netsHIE &4

ETH 6(CP-nets RRAI XREL BB T &), A CP-nets B N 1] &35 “{f CP-nets " J 4 (1) il A2 e fic &
(58 LG &R

E WA 2(1) T A, T AE CP-nets BT n* 2" X AT A B AOIC L B 00 5 0p AT R — X T AT R (1 L
PRI E B 1 AT 50,0, 5 o, (A58 5056 27T 4052, BRIk n* 2" o A e e B 0 T A 1R 4% 1R i 0 8 b 1 7 636,00

EE T(IRFRNATEHEIE). CP-nets [& N X 5k 2% (] A (AT 520 95 N 0 5 1] 4 58 7 6 RS SR #0050 %
), B AETE PR AN C 2 (B] PR3 o 0 06 R AE CP-nets 1 BiA R I,

WE Y B4R, n>1 I, SCP 454 4 2 45 K4 AR T2 45 440 1) CP-nets #5456 % .18 CP-nets 7 fi 4 AN #6856 %

O
EX 9. WT ZH CP-nets & N >R, N JIT i 218 B4 4 (1) /N 402 NumOfCom, ) N 1) 56 £ R
7=NumOfCom/2"*(2"-1),

LA SUH N FRak (8 ef A28 oy I AR I 1 474 B0 1 49 L.

BT 8 X9 ik A R IR 5 B sk CP-nets 58 % 2 &2, IR RFEgeik th B b 1 AN 805 B
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L 2" H(2"—1) 5t b 9 e A T
4 CP-nets BY—31%

B& T %5 CP-nets [¥58 % 11k, 18 2% 1 CP-nets (1 — 30k, R — Bk 2 v ML R S8 10— /M0 R4 P A 1
CP-nets AS— 25, ) i B L B 22 0K 10 4 HE B 6 A 7 G, T I A R A T i 1 .
41 —HIERFIEEE

EX 10. & N AL — CP-nets, LT RE R IR LF X R A >n(>n A 1E 4% 34 1 6),04,0,,...,0m h TR 3K
A QP FEE m DR, AFAERE T 4(01,0,,...,00 5 0:>02,0,>N03, ...0i_1>N0i, - .,0m>NO01, Bl
(01,02, ..., O AN L IR JE 7 %1 (#1135, WU Bk % CP-nets — 3§ (consistency).

I 8(—BUIEHIEEIR). % CP-nets Bl N JTHEZIA 1 &5 5 2 A >y, WA R BEVE S50

(1) NZ—3;

(2) FE—IE 0,050 #A R, M Voe 28 —(0>\0);

(3) >nAaERHERI;

(4) >y KRR ME LT A TR 0.

IERA:fh 5 S 10 AT N — 3 A7 78 B0 B 7 510(04,00, ... ,Om), A1 45 01>702,0,>103, - .,0i>NOi_1, -, Om>nO1. HH
Ty BAFBEEGE X 2), WALEEELE T 51(01,0,,...,0m 13 0,>0,. 1] I, Vo€ 26 —(0>0).

A B9 HOH R 0 A RO s i R 8(2) i B 8(3) M FE 8(4) SN O

CP-nets [¥]— 31t 5 CP-nets [ 45 14 S % AH %, T AT 21 B NG BRI £ BE K HR 1) CP-nets [ — 3.

T 9. AR —A I CP-nets #BH /& —FUE™ (A7 H CP-nets AN— i i £ — B

IEA:

(1) FAEE: VAL RIUE B G IR CP-nets il & — S

B N Z—JCH CP-nets, HH T JC 30 B A ABEAT 1 #hHE/7 RO N AR 005080 40 HE 7 5 13 205 510CK 0y,
X2 X @) X1y Xy 25 5, (L), 2(2), 2(3), ..., A(n-1), 2(n) /& 1,2,3,...,n=1,n [ — Bl A HEF1). R T U3 44 0 W]
CP-nets P& 1A 2 — AN TR AL X oy IF— B0 A B AN THAL X 1), Xy — B A n=1 DT X2y, X3y, Xtn1)s
Xy ™ LA 0 AT A X 1), X 2) Xy -« -1 Kty X gy EL

4 CP-nets & R & — AT A Xy I A8 — 3, B8 2 B0 I T0 R X oy 199 55 4 D U . CPT(X o)) 78 3T
DOM(X ) A1 {DOM(X gy |1~ AL ) —Fofr 4> HE B 17 TAe] — b Al 50— 380 BN 25 H B — AN R TE )41

1524 CP-nets A7 K AN TH AL Xgnokerty X anokca2)s -« X o) Xy P41 BE RS EE] Ny 30 00) Ny 1 | DOM(X e 1)) X
[DOM(X snks2))1X ... X|DOM(X ) [ L F I ALYl — > G IR A7) (o 75 58 I P T P AN DG T 75 5 I ) A ), B D
I ANTI A5 X i Ji I AL KL TR X i X stk 2y« X210 X ey P T FT B N 11558 — 55

2 ANQ)=[DOM(X zn k1)) [XIDOM (X k2)) [X - X[ DOM(X ) |, ANk 1) ZIDOM (X 1) [X[DOM(X 1)) [ - X
[DOM(X o), )55 ZEUE I Nicaq AN o) I BE B ATTIR — B0 KR AN 1) =1DOM (X i) [X AN, B Nieoq H T A
o2 N I DOM(X o) |55 BT A X i PRI A AR BF 2 KD — AT 0 “X1>X%0> .. >Xe " (DOM(X k) ={X1. X2, - Xm}),
D) Niceq T FRITC B2 AE Ni HH PRI AT I B I 23 0 0 Xe X, - Xen S 1T T JGHR), G 1 57 BE2R xq R A(NG) N TC A
—HEGEAE XN, B F RN X AN NI B —HEGTAE XoNY, ..., B FEEA X BIANY AN B A — HE (T AE
XmNi) AR T AR B P A AN (LTS m) HEHP 10 AT T R — 2000 xo Ny HE L B FETE xoNy HE 2T, XNy 4
FROTHC B FIFAE XNy HEZ T, .. XN HEFIELE 555, 3 m i PR TE B AT R Ao m A2 SRR I, oy o g Ny 20 SRR B e —
ANEC B HELE xiN 2 2 55— AN NC B AT, A 5 St 4 BT B4R Ny 2 — AN HERR I 751, B0 Nyay — 20

o AR SCHR3, 5140 1545 o A #2435 H TE PR CP-nets i A2 — B0, (ELIE B¢ A7 STk & i E .
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R it U N e — e — e — e ~

N ~ h \
L X10X10o>X105>. .. 1 > 5001>X07X,09>... | > T Xn01>Xn02>Xn 05>, |
[} [}

Initial is x; Initial is x; Initial is xp

Fig.4 Outcome list of Ny
B4 Ny PRI &SR
(2) Wit Ay S BIAE A 3R CP-nets AS— & i A2 — B k.
K 5(a) st 11 ¥ CP-nets, &l 5(b) & 45 i€ [ — Rl 4 AF i 44, 34 5t I Wi 181 5(c) 7, ML I, i% CP-nets — 224
25 A f 2= an 1) 5(d) s i, 5 B R 1] 5(e), B %A B A — LT L, A R CP-nets 1 — Bk S 4
A 1 R R

ag:hp > by ag:bp > by
ai:h; > by ai:b; > by
bo:ag > ay bo:al > Qg
bi:a; > ag bi:ag > ay
® o] oo Yy
(@ (b) (c) (d) (®)

Fig.5 A CP-nets with cycle®
K5 HiFR CP-nets!?]

PN CP-nets [ I3 b &5 K0 —FF 1T 4% 15 O 17 A —FF, U — B n e A — AR B4, — N H R
AT 1R B A AT A FE R R R B B — B8 23 2 — MR B S T ]
4.2 CP-netsHY—BUEFIEE £
TCER CP-nets & — BRIy, 11 521 7 11 2 75 A7 7 B 0 — A ] figé il L, R b, JE 2R CP-nets 11— 04k 1n) 145 2 T 440
JER i e (B A 0 o o B M B92%). AR R CP-nets 18— B30 AN a2 (45 TO0 sl 90 28 4 O 4 R A0 59) (E B AT M5 4R 7T
DA F o AR RV 5 T G o 1) — B0 4 s k. A I, AT R CP-nets (1) 1) K30 43 19 380 i e (6 EL VR 1) )
E B B H A HA A 5B ).
&% 1. IsConsistent(CP-nets N).
Input:CP-nets & N=(V,CE);
Output:# N — 3, W% H True; 75 W), %y H False.
Step 1
IF (N ZTCERED) /R R I i 500 S A B G B P
Then Return True  //4i H % JCHE B2 — 301
Else /13K B Kl 1% 3% A
{
Fit N=(V,CE) '3t & N'=(QIE)
W Warshall 535K 1E (14556 B4 [ B
}
Step 2
Consistent=0  //— 351 BT LG
For i=1to 2" Do
Consistent=Consistent+B[i][i] /{E&iFE B T MLk LME N 1 ot %
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End For

If (Consistent!=0) Then Return False;
Else Return True

43 HEATIEHIXTLE

CP-nets J¢ — Pl B 22 () fid 4 36 7 1 L3 JUAE, U £ 2 3 T I BIHERIE 9T 55 CP-nets 3 6 [ i 4 Ab B ) A1
Horp SCHR[3, 514K 1+ CP-nets 14 5. 4 T BRAR A SRR €, 3¢ 2 45 A S0 5 40 i e IR Y 52 2B Ry sk i
LR 2% 1 SCHR 51 % Lh

Table 2 Comparison with Boutilier and Goldsmith’s works about CP-nets
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IR ey —AMER LA — 2L

% 2 5 Boutilier 1 Goldsmith 3%F CP-nets Bt T4F #%T kL

Is strong Is strong .
dominance ] . Is completeness The solution of
Related . dominance Did it discuss .
Main work problem . solved entirely? | completeness and
papers algorithm completeness? A .
solved intuitive? intuitive? consistency
entirely? )
Tt | soe
Boutilier’s Y L partial hard to
3] semantic 3] No No No
works' L (as shown understand
and application in Table 1)
of CP-nets
The methods of
. . hard to
Discuss the Only give Bndarscand?it strong
s complexity of complexity - Not discuss, dominance,
Goldsmith’s domi d lvsi uses complexity but it is k | d
works!! ominance an analysis, technique such ut it is knew as No completeness an
consistency of | but not give as STRIPS the future work consistency
CP-nets algorithm lanning®! have not
P Y any relations
. . Most are solved,
Give algorithm So!ved ) Yes (gige the and it is
and complexity entirely Simple and . P .
P incompleteness intuitive Reduction the
: of any CP-nets, (have intuitive
This ’ - . theorem and (enumerate the completeness and
first study algorithm (solving the . . :
paper o lateness desian and transitive counting number of 1 in consistency to
(£ ! gn ar formula transitive strong dominance
consistency complexity closure) of SCP) closure
algorithm analysis) matrix)

HI%% 2 W] A1 AS SCORF (LR T AN T AR CP-nets IR 58 o5 0 IR 5005 B B2 2% B iy HLA SROTVETRT B B
AT E TR A T o R AR S T W] 43 B8 CP-nets I THE A 2, 45 HE T CP-nets 11— B A i e B R S

5 HEiRFIREKIME

AU, — TG — IHEZRE5E T CP-nets [P AN 2@ P —— 58 s AT — 200k L b g e ME AR T
CP-nets X £ /M if #1599 10 R 1L e T, — BUMEHIE CP-nets T 3 (1 4 b 2 75 tH L i (K1 7 5 i i e —

HESE, 247 5¢

AR SO R WML SR A T U2 0 CP-nets 1A 3 .

HE— D07 1) A2 (1) A 50 45 R AR T 45 K 1) CP-nets RIS 32k 1) fi 47 A B0 1) A 22 i X BT — 25

fiftk CP-nets W] IK ) fin ff % AR ) 58 & FE L 1) (2) 10— W SUA AR — S0P 285K CP-nets 9 4% i &f
R 5Bk R I RIS CP-nets [ At B0 R 5, lon vl i R )L SEBRE L A7 SRR SR R K S R T
TN B (027 >0, 20 Y P SRR (1113 5™ 5 927 20 ik, AN BRI B € CP-nets RIARE S 15 5% 2 BE I
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