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Abstract  Logic programming has been widely applied in mechanical theorem proving, relational database system,

modularized programming and non-monotone reasoning. This paper is the continuation of reference [8], Two faults on

—-completion and —=-completion in reference [7] are found by examples. Then the fixedpoints of the consequence op-

erator and Fitting’ s operator are presented, which characterize the semantics on —-completion and —-completion,

Keywords Logic programming, —-completion and —-completion, Herbrand model, Consequence operator, Fitting’s

operator

L1

B 20 40 70 F4%, Kowalski 55 AR H T B8 AT L4
HEFUHERREARE EEBAEFXH N RARR
B GE — — M S—B BB ¥ (Logic Program-
ming) . XRARHASNEHIEHMATERERN ARE
R. WE. BERTHITRELRE RIRET—MEAN
BHEBF EPEEEMNETHE, RO EFHRKMEH I
B A R TEE ENLRE N R R B AL BIFRIE.
BRABRRITMERRERSFTESRA T ZHM
AU, B, SEB B ENATEERFNHE. My
croft ;Z A M:B B E TR EMRAMHRITE, I3 =H
BEATERET. BB TE-RBEELETHFEELE
. Lassez #l Maher ™) MIBF5E T =B BB F PR RME RS
FENB/NAREEIE IR T 3 TR E B R ki, Sk
AHE SRR AR -BHEEELEL. Finingd® WHAH
EHRUWH=HBEBFH#HTTIE AP, Delahaye
Thibau™ 8 T 7E— R H 2 RBLL 1R T B4 LN )32 4
BB/ EIE L. AN EHFES G T —/H

HRAN K =EBERFMNESERF LTEERT

M ZEBEFRHITT —RIRA B R HET M.
AR %S C[8] M TAE, X [7], Delahaye
Thibau & THANEERE T . J5HE F Te M Fitting BT

O HRE BAREEST A (020146,031541 R T KFHEEET A 042027), N

B SE RSN,

Fr B8 T ~RIIBRAG L. AXE BN, K H
TX[7]HRTFEEZEMBRITF Comp(—, POFBMEE L
I Comp(—, Pr) BB EELE # (A0 2. 20 Fdpid 2. 21)
WIE - EBENE R, REM XAt Tiew, A
JR8HEF To M Fitting BT Fe IARBSIE L A HIBH T &
ERERF Comp(—, Pr)MBRBTEZLBITFE Comp(—,
Pr)#) Herbrand R 74 S LB &M, OB LB BB
FHBRREARS AMB/MRS SNEPAEEENN RN
fH.

2 Delahaye #0 Thibau # & 72 5 4 5T & L2 FF 69
AR RBEX

THESRHREMCS TR X(7,8].

EX 1 ¥ PrRL FHN-HBERRE. RHETRHE
Tr THT=(L)—=IHT > (L), {18 (1) Tt (Contra) = Con-
tra; T H (2)% T{EE ={& Herbrand ##8 ;€ IHT(L) , inR

{lit€ Her(L) : £E7E Pr PRI M B Lit < for, 18 tu
(fory=T YZIHT(L),
A4

Ty (i )={lit € Her(L); 7€ Pr MW BB lir <
for, f#18 tv,(for)=T },
HW Tp ()=Contra,

EEI @G PRLFHZEHBBEBERF, i€ IHT(D)

BB WO, TEAF RS B

+ 141 -


http://www.cqvip.com

B ={4 Herbrand f#¢#, M i & Pr K¥)={H Herbrand H A
KREHRUE Tr (DS

EX 2 i PrRAMEANM ZEEBRBRF, EX
Fitting BF Fp  JHT(L)—IHT(L) BN FH# € IHT
w,

Fp (i)={ato€ her(L) ; FE4E Pr F IR EH| lit<—for,
#15 tv, (for)=T }

U{—ato€ —her(L): 4L Pr fP BN BB Lit < for,
¥EH tv;,(for)=F},

X7 ESL T XA E T T Ml Fpo ZRIMRRT . -

R PP RAFHFAFEANN=EZHER,
Comp(—, PR Pr FEZELEIT W Teoampenpo =Frr,

X[7TIERHXFAEEE F To M Fo ARBIEIE L, 4
RXE SE BB F Comp(—, Pr) MZERT S LBTF Comp
(=, Pr)#¥ Herbrand #2417 T 2 .

R 3CC[7)40H 2. 200 1% Pr B R IESRNM =182
BEE, 2= Herbrand 8%, N i REERELBF
Comp(—, Pr)ff) Herbrand BB M FE LU R Fr (DSi,

B 4(3[7)4E 2. 21) iR Pr 2 RFEHN M =(EE
BEFE,i £ =18 Herbrand # %, N i R WRELBTF
Comp (—, Pr)f#) Herbrand SR MFEBE LM Tr () =i,

TERMAESFE LR AHE B e 3 FER 4 2
HiRM .

3 XTERSATREUBFNADRABENNR
Bl

MR 3 AE R 4 MIE I BAT LAE & X F—4 R
HIEHNG = EB 8RR Pr. A EEBRIELS ExEL
B Comp(—,Pr)MBRT L URF Comp(—, Pt R
ERM, R, xR 3 e 4 RFE—~ERE, FTmA
BB R BRI .

E# 1 % PrRRA— &AM S(EBERF.

p(x)qlx)

BR.PrEAAHAEMNM=EERET. EMNEER
#WWRBF Comp(—, PITF:

piy—Jx(y=x A q(2)),

—p(y)—3z(y=x A ¢g(z))»

~q(x)=~,

FEE H, Comp(—, Pr) R — Herbrand B & i=
{—p(a),—qla)}, HREXNF—N=1{E Herbrand ¥ ; =
{(—=p(@)} 184 Fe. GYE L BRA Fr (D=, BM, R
BEWEEAY F.(NS;, BREHAFE Comp(—, Pr)H)
Herbrand #{8, fiIHAE 3 3 R4ERM,

E#2 RPrEAF—-FANM=EZHEFT.

pla)+q(d).

BR . PrEABHEAVNN EZBESF. THHEBT
EWBF Comp(—, POUTF .

p()—zx=a A qb),

x=a \ q®)< p(z2),

—g(x)=,

FEFEH,i={—q(a),—q()} & Comp(—~, Pr)K—A4
Herbrand 88!, ERBHE Tr. (DMESL BRE Te (D)=
. B, R i={—qla),—q®)} & Comp(—~, Pr)—4
Herbrand 8, HREHAHE Tn. (D =i, HILHAEE4

- 142

D 000 http://www.cqvip.com]

A —ERWE.

Tl EREE 3 MEE 4 T, A BB EER
BALRF Comp(—, P HBEMTEEWEF Comp(—, P
R Bl 5B LR TR TS5 KA B Rk,

EES RPrRAMAEANN=ZEZEREF. 22
{& Herbrand &8, WA .

(DR | B FEEEBIT Comp(—,Pr) # Herbrand
BRI Toompe.po (D1,

Qg i REEZEERF Comp(—,Pr) ) Herbrand
AL Fe (DS

() R Comp(—, P ZEEBREF, B Fr. (DS, I
i 7 Comp (— ,Pr) i) Herbrand %] ,

EH.(DWE i BFEREWLEF Comp (—, P
Herbrand #8044

S={tit€ Her(L): FHE Comp(—, Pr)HIANIESE] Lt
—for {18 tv: (for)=T}, M S F AR EHT - REFHX
MNETHMEE. B, MREAE—-NEETF a0 S, H
—ato€ S, M ALEBERENUBRF Comp(—, PDPHLEFHS
HLN BB ato<for 1 Fl—ato (for 2,418 tv: (for H=TH
tv;(for 2)=T, Wi ato€i H—ato€i,3X5 i & Comp (—,
Pr) B Herbrand #EIF /& . B, Teomp.po (1) =8,

SHAERR 1t € Teompirpo (1), FETE Comp(—, Pr) FfEGHLIY
AR lite for fH18 tv (for)=T, T i & Comp (—,Pr)H)
Herbrand 8%, WM tvi(lie) =T, XEF lit BEXFE, AT
lit€i, XFIEHT Teampe,po (DS,

(IR i BEEHELERF Comp(—, Pr)H Herbrand
B, (DB Tome.r (DSi. FIREEHE 2,8 Tomp—.po
(D) =Fp: (), T Fpe (DS .

()R Comp(—, P R=(EBBERT, M H Fa (DS
LWBEEHE 2,8 Tom.rm (D=Fp (1), ANTTH Tomp—rm
(DCi, BREHE 178, £ Comp(—, Pr)# Herbrand 1,

EE6 WP RERFATANMN=ZEZBEF. 2=
{& Herbrand f#$, W Comp(— P E=HBBEF. M
B i £ Comp(—, Pr)#y Herbrand ##&Y, | Te. (i) =1,

TEH IR | RERTEEUBRF Comp (—, Pr) ) Her-
brand # &, M ; & Pr = Pr' B Herbrand B &, T
YV Pre=my ¥V Pr BTLA ¢ 12 Pr i Herbrand 5, i@ 3 1
8, Te.(DCi, R2Z,5MEE lit€i, 1T Comp(—>, PDRE=
HEBEFMEH ; B Comp (—, Pr)#) Herbrand #5), H it
¥t F Comp(—, Py FRHN EH| lit<for, H tv,(for)=T,
M 1it€ T (), B iCTPr() . XBAEH T Tr (D) =1,

EE7 A PrRERFAEANM=EBEEF,E2=
{8 Herbrand %, iR Te. () =i, M) i & Comp (=, P
Herbrand 8,

UEBA 4838 Comp(—, Pr) e B FpAEIHN 43 LA T B
BAE .

(LT Comp(—, PrYFEIFN lit<- for, H T EHB R
Pr 98 Pr/ U0, BB AUR Tr (D=4, T'p (D=4,
EEH 148, 2 Pr'ey Herbrand B, I\ THUETS < W2 30
lit=for,

(2)%FF Comp (=, PrYFEIM lit(zi sy 2,) > for's
H

for'=Vi(Fy-+ Iy (m=ta(yrssy) Ao Az =

(F#% 1477


http://www.cqvip.com

4 TW/HER
4.1 ZB&MH
A1 FR&H4
BEES Windows 2000 Pro
CPU Celeronl. 7G
N DDR256M
B Matlab6. 5
HEBM | Steve Gunn SVME]
4.2 REME

% ringnorm ¥ 38 & & M http://svm. first. gmd, de
Delve Datasets T ##y, 5 Leo Breiman B FHE RS0
B 7400 MR GHBRER BEE WA - 20 X T &
EESM. 21 MHER 0, FEN 4 AT K 2 HE
Flasa,a), i a=2/ /20, HFLE RN TT.

4.3 ERSR

SERE R BB —4 nXn #§ Hession EBEHH R,
FRBEVLN RIS, KA EBE IR B SE RN
BBt . NPT BAES ringnorm AT HEAT 2000 MHEAAE N
WIgrsE, Z /589 1000 MERMIRSE . & 2 F CBSVM AE X
RIMAFETREO KBRS BB L, T SVM R kiR
HESTHRFRIBALE L T 3R AR B B0k RBF 2 m R,
HeZH C=100,0=0.5,k=100,H BRI TF .

A2 REBHR
CVEE THESES W ¢ SFENTE ARTE T
CBSVM 839 276 92.6% | 863.5(s)
SVM 2000 543 93.0% 3762.5(s)

HFBRBNZFREYNBSIGEERE N 839, XN
¥R 276, B ERE Y 92. 6%, YILEEHE] % 863. 5s; Titn

i 000 http://www.cqvip.coml

MR BALR 2 2000 MEAS 5%, 88 543 X
i, WK IE B2 K 93, 0%, YIZRRT FRta) & 3762, 5s, AL
B0 AR b TG B 5V S0 B4 B b
KRBV, MARN R ROEL, ERESLEE
A B EL T, VI E R R B i, LRPEHAL
REMBREARH,

#it RGN RENRY AL — ETREN IR
[l BALM AR RE A AR, B SE R komean BNk 7
T R AP B S8, AR B T R B ST 1 B VI 40 288, ATl
GRERK WS . TR R, E AR E AR T — 1
T RSB GEERET .

2 * X m

1  Vapnik V N, The Nature of Statistical Learning Theory [M],
New York: Springer, 1999

2 vapnik V N, Statistical learning theory [M]. New York: Wiley,
1998

3 Han Jiawei %53%. $RE -5 5 A M] 88, F/ %, 46
F AR T i K4, 2001

4 BEM,F ETZRHNBIA A IR E Y K36 AIM]
HHHLRLE , 2005,32(4) :91~93

5 Boser BE,Guyon I M, Vapnik V N, A Training Algorithm for op-
timal margin classifiers [J]. In; Fifth Annual Workshop on Com-
putational Learning Theroy, Pittsburgh, PA: ACM Press, 1992.
144~152

6 Osuna E, Freund R, Girosi F. An Improved Training Algorithm
for Support Vector Machines [C], New york, ICNNSP97,1997,
276~285 '

7 Platt . Fast training of support vector machines using sequential
m inimal optimization [A)). Scholkopf B, Burges C,Smola A, Ad-
vances in Kernel Methods-Support Vector Learning [CJ]. Cam-
bridge, MA; MIT Press, 1999. 185~208

8 Gunn S, Support vector machines for classification and regression
[R]:[TR 1998-10]. University of southampton, 1998

9 Zhang T, Ramakrishnan R, Livny M. BIRCH: an efficient data
clustering method for very large databases [CJ. In; Proc. ACM
SIGMOOD Int Conf, Management of Data, 1996, 103~114

(B4 142 1)
Lo (M5t a DA fori (s ¥,))),
FREEBAMR 1 LitCzy 2.0 =T, WH tv: (for)=T,

TR o (i Cay s oery 2000 = T, W 4E B 30 860 0 B 4K
A1y s BB tv it(ay s van)) =T, Bl litar s+ va,) €1,
k3t F Pr#EX Pr' A T (D =Te (), FiLLINE T
(= i,/ T )= i, AT litCar,++,a,) € Tp (), XFEH
FAEHER Pr oA A5

litCar s ya) V=1 (T y1 Ty (@l =ty (y1 5530 A
ANan =t (yis s y,) N fori(yrs ooy 3,000, 878 10, (Viey
(A yle=-Fyp(ar==ta (3 Y N A=t (s s 3p) A
Sori(y sy, NIV =T, XFH tv; (it(xy 1) for ) =
T, lﬂﬁbﬂiﬁ?ﬁ&ﬂ”ﬂﬂ lit (xy ""vln)_"fm"n

B (1) (2)%8,i £ Comp(—, Pr)J Herbrand 1R,

EES R P RAWAEMANN=(HEEEF, MR
Comp(~>,Comp(— PO LR—-N=(HEBEF MH 2
Comp (—=,Comp(—,Pr)) ) Herbrand #&Y, M| Fp, (i) =1,

iR T RAE EMR G =EBERBF Pro ik Comp
(—,Comp(— PO MR —NZHEEBREF, M H i & Comp
(=, Comp (—, Pr)) B Herbrand ¥ &), IR {5 E 1 6 4,
Teompirn (=i, BHEE Tomp—.po =Fr B Fr. (i) =i,

gk ASrRaksgsc[8I LIE. BB,
W T X[7]PATFEEREZLER Comp(—, POFBERT

BB Comp(—, Pr)BIRGAE B (Gr/F 2. 20 F4rfH 2. 21)
B - ERENER. REMRXFN ST TESR, A
JEE T Tp fl Fitting BF Fe A S E L, FHHEHT
BEEREBE Comp(—, Pr)MBEMSEEZALERIF Comp(—,
Pr)B Herbrand BRIK S R ML ERMG, XK EFTER
R B AR A S A B /DR B R B IS R EF EE RN A
fA.

2 % X m

1 Kowalski R A, The Relation Between Logic Programming and
Logic Specification. In: Hoare C, Shepherdson J, eds. Mathe-
matical Logic and Programming Languages [C]. Prentice-Hall:
Englewood C, 1985, 11~27

2 Lloyd ] W. Foundations of Logic Programming, 2nd Edition
[M]. Berlin, Springer-Verlag, 1987.1~-203

3 ESNBARBEE.EER PEAFRITTES RELAY
AR, AR ERKE )T )RR A W R, 1996

4 Mycroft A. Logic Programs and Many-Valued Logic, STACS 84,
Lecture Notes in Computer Science 166, Springer-Verlag. Berlin,
1984, 274~286

5 Lassez] L, Maher M ], Optimal Fixpoints of Logic Programs,
Theoretical Computer Science, 1985, 39 15~~25

6 Fitting M. Partial Models and Logic Programming, Theoretical
Computer Science, 1986, 48; 229~255

7 Delahaye J P, Thibau V. Programming in Three-Valued logic,
Theoretical Computer Science, 1991, 78. 189~216

8 Ying Ming-sheng, Liu Fu-chun, Threevalued and four-valued
approach to logic programming with negation, Chinese Journal of
Advanced Software Research, 1999, 6(1), 71~83

+ 147 -


http://www.cqvip.com

