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A $E 1 (Reliability) RPN IRFER AL EPHNEREE X2 -MEFHRNIESE
(Validation ) [5) & i‘ﬂﬂ%%ﬁlﬂi%ﬁ@i%%ﬁ%ﬁﬁﬁﬂﬁﬁ%@ﬂﬁ B0 A F1R B o 3
A T B AR

TEARER g, REMRFEEYE— W\E%ﬂ}ﬂﬂﬁ fEAA — 1 ET R E LB AR
FErh s A ETREE R RS A E AN EF LS SEAHAE AT & REWREMIREEP S
AW T ARERNS L.

IR ML BT AR BB Do I T BN RERSAL. B T 2R
HMXE D B RE2EET. RIOWAER: (D %§ - —A@E L RBAEN, X
H Pn+l:FnU {A}. (D R&AET, ﬁ@ Fu+1%mﬁﬂ"j’53$ Fn+1:Fn—{A}' Lt?t{”’%%
T IE B

# 1:4 ={A<B.D, -A=B, D}E—4iRE BEk.IN ¥ —B8 H I 2H3EHK.
Sr,=rUBHERM AR A, BT, AHA. .

fi] 2.4 I''={A<notC, —A<~8B, B, C} B—HYLFE izii%ﬁﬁﬂ not F L RTEM
J2lr (Negation-as-failure). BB, Cer B I' BhiEN. £ = oI, B
B.BHRIL,-A BT, +F—A.
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LG FR, B E M P RS REE W T RER L.

A SCRE TEMPER S S8 S iR E RN — M RO &, FETEAM AL
TET—PRE MALE T BRERMT — AR RN LR

AXE L VG T ABERFRITWELR 5 2 WHARER MBS T IE
¥ R4 PSS(positive support set) F1 i 7 5 8 NSS(negative support set) . F 45 H T — 4 E
SUEFIUEESHE BRETHIREE P I RPEEMAED RGN AR 5 E. HFIEH
THXHEHE B3 FRFERNE T 18 CHIME, 34 4 7 A CHIME 47—
B EATRER B4R LMW TE. &L ST

1 ¥FREBEFRITAIER

G ERBRFRHUEIRETENTE. BEEH - TMMREXRRESRTFEELE
ARSER HTRBIX—RR AMIRE T 22 BERF T ey £ 288 &P,
BT asEENEKM(Negation-as-failure) (not) 5p, AU & BT F (Classic Not) (—).

1 Herbrand B E AR HEBHNLAMES ROV AL ETEMY Ki2E
BFRIEIE L. HB %R Herbrand 3. HB, & HBU(—A|AC HB},HB, 3t
& inot A|A€ HBp}, Lit 7R HBp U HB,. iX B H 2 BAERFET-

T REBRFUTRERE—BML. R HF

s L={1} ULz

U{A<«B,,-.B,|ASHB,, By, ,B,ELit, H nz20}
U{A<B;;B,|A€EHRB,,B,,~,B,& Lit, H n=20},
* R ETFFEREMA N ES

A‘_'Bly"'an Bl?“"’Bn

A«-B ;-3 B, BB,

A noed

XE AECHB, B, ,B,€Lit, B n=20.

Bn=0,A B—HEL W A< By, B, lEXEBER B A ABDA:#HM A<B;;
B, B BB E BV VB, DA

FREERF P E—Hit, Xy PCL. EX—EEF.P EHNTPRIRET.

EX LIRS, 4T Z2—HIRE AHNRN A<B,, B, & A<-B;;= B, i
% HIDg K T R LN E Sk a5
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kS ENRET R PSSR NSSAUI).

BMEEE L PSSAT) B Plength(X, I, Pla(X , I F Plo(X , T #EIHENINT

(i) Plength(A. =0, 1R ACT K AGH).

(ii) Plength(A,I')=Pla(R,, ") X ++ X Pla(B,,. '}, 8 A<-B;, B, €.
(a) Pla(B;,I") =1, & B, € HB, o§ Plength(B;,I") =0,
(b) Pla{B,,I")=Plength(B;, "), LT &EM.

(i1i) Plength(A,I)=Plo(B, ")+ +Plo(B,, [, IR A<B,;-;:B,cI.
(a) Plo(B;,I") =0, 1% B,€ HB,.
(b) Plo(B;,I")=Plength(B,, "), IR B;€ HB,.
X B 1<,
B, IS NSSA), BT Niength (X, T, Nla (X, I F Nio(X, T #RE X

W

G Nlength(A,ID=0,1R ACT R A& H (M.

(ii) Niength(A,I')=Nia(B,,I')X+- X Nla(B,, "), it F A<B,,,B,€T.
(a) Nla(B;.I)=1,1N8 B,€ HB, & Nlength(B,,I')=0.
(b) Nia(B,,I")=Nlength(B;,I") , LT .

(iti) Nlength(A,I')=Nlo(B,,[")++++Nlo(B,,I'), {18 A<B,;-;B,ET.
(a) Nlo(B,, I")=1,% B.€ HB,.
(b) Nig(B; 'Y= Nlength(B, ") , {1 & B.€ HBp.
T B 1<isln,
#£45 PSSO L T E R A A5 T

() PSS ={}, MR AET FACH ).

(ii) PSSHT)={PSSMI), , PSS} I A<B,,**,B.€I.

X B u=Plength(A, ), PSS :_QIPA,.(lgsgw.
(a) PA,=PSSE(I)U{B.}» 5 B.€ HBp }H Plength(B; ') #0.
(lét,éPlength(B,,F))
(b) PA;=1{B.}),NF B,€ HBp 3t H Plength(B;)=0.
(¢) PA=@, BLEHB,.
(iii) PSSAT) =) PO, iR A<-Bys-;B,ET.
i=1
(a) PO,=PSSE(IMU{B:}, M B.€ HB,.
(b) PO=L, ik B.€ HB,.
X B 1<,
E£H5 NSO A TEAFLR S
(1) NSSADY)={},In B AET sk Ag H{.
(i) NSSA(IMH= (NSS4, NSSHD)} , nf A~B,,,B,€T.

3% B v=Nlength(A,I) . NSSHI) = U NA(<1<w).
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(a) NA=NSS&(I", $ B.€ HB,. (1<t;<Nliength(B;,I1)).
(b) NA={B/}, N8 B.€ HB, 3B B,=not B/'.
iy NSS4 =u NO,, {8 A<B,;-;B,ET.
(a) NO,=NSS%(I'), I B.€ HB,.
(b) NO,=(B/), 1% B.€ HB, 3t H B,=notB}.
R I<i<n, ‘
#2.1.4F={A<4A;4;, A~B B,y Ay~B;, B~C, ,—C,notD, B,«Cy,
Conot E, By«—Ci,not F, —A<D,E,F ,not B, ,not —C;}&—H1HREE,
RITE PSS ={{A:,B1:B;,C1,—C;,Cs,C )1 Ay, By, =Cs 13}
NSSA(M={{D,E},{F}{},
BPSS™A(IMY={{D,E,F},'"},
NSS™AIM = {{B,,—Cs}74).
W2 1. EEED f, 4 ACHUID,
(N-Cond) ¥ifE PE PSS BWHERH € p, I Fa. M(N-Cond) B T A By E
&A1t
EH R TP A RS, WFE—MEW, X MEH P, TRASNELRE T TS
S5C, B RS SR T BN S SR s~ ak B S B R ) Br B R T HB, JCFAE
H—NEL P WP ERBINITENH A BETRHEFH —PILE. B PEPSS (H(ER
EX2.1). Bl P RIKE—AERFHEE, ARG € P, RUEMR,BP T ko B2,
BT %M (N-Cond) {37 Bl (N-Cond) & I' b A LB R4 AT A—DHIT R XA UEHR
.
B '={A<B,,B,, B, B,}. B PSS Wkl k, RIE PSSUT)Y={{B))
B;}}. 4 e€ (BB HIYTHA BT o Hit, (N-Cond) R T+ A BN EHRE [
MFE2.2 EERRET B, 4 ACHU), :
CE-Cond) WHERH N € NSSY(I), #fFE—1 f [H15 FEN T+ B, M(E-Cond) & I
- A W5 &
LA eI ST 2. 1 O UEBR AR X B A — TR R B X T R
g M= {A<A;notAy, Ay=noeB, noC, A,+notB.,notD, B}. BiE NSS HiiE
FR,BITA NSSY(IH={{B,C},{B.D}}. BRALE— 8, X8 f=8,#1# 8€ (B,C},8
€{B\DI.HN T FREFUT - A Bk (E-Cond) £ T - A B4 L
TN 2. 2(HMRAD. & T BE—4IiHE MBEACHIA-ACH ) B A Fi—A Xt
BRI A B Ab L  (Complementary Rule) , §% A #i—A JE AR & k. CH D fER
AT WD LMEE.
MEACCHD),M—AECH (M. XM ER T, Big
PSSAI)y={PSS{(I) s+ yPSSAI)} (m="Plength(AT)),
NSS4 = {NSS{(I) -+ \ NSS4} (n=Nlength(A, I},
PSS~ MIy={PSSTA(I) ,»+ PSS} (u="Plength(—A,T)),
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NSS4 = {NSSTAI) ,++ ,NSS7A(I")} (v=Nlength(~A,)).
EX23RITAHNEIRMN. 4T B—AiRE, BEE ACCHI). $H{E& PSSH
(M B NSS7H, X B 1<i<im H 1s<n, MIRHFE—ATE « 8

a€ PSS UA} H a€E NSS4,
SFXHERE PSSTAHI B NSSHID) X B 1<i<lu A 1</ (NREE—TTTE « {118
a€ PSS (M U{—A} H «€NSSHI,

MER A F—A XFRFAFLIN A B 47 469 5 4 H80 (Well-behaved Complementary Rule), R A
Fi—A Jg BAT AR #A 0 R A .

B Al 5] 2. 1 1, A Fl—A B BA1T 8 F A k.

EX 2. M EEEA. & B—miE, BERE ACCHIM). MR A A TR
BAT AR AN %, AR PSSAA PSSTAN) (X B 1<G<im B I<(j=in) 18

PSSHINCPSSAIME PSSAHINCTPSSAI) gir »

MIFR A Fl— A X7 #4580 A 2 3 89 B AN (Attacked Complementary Rule), #k A fi—A
RBEGHEEEAMINE X,

EH) 1 FAf 2 . A fI—A BEEGEAMIN A k.

EE2L ARRET F.MEE ACCHI), R A #i—A BRI AN H
X0 ¢ 2. ‘ .

L EED BEAEM,CFA BT A

BEEL 2.3,

(i) ﬁﬂ%ﬁ"ffﬁ PSSHTI R NSS4, X B 1<i<m B I1sjsn  FHE—ITXa i
5 a€ PSS U{A}H «a€ NSS4,

HATMFARUT FeOREHR 2. D, B I - ﬁA@EE‘EE‘i 2.2). 5BREHEFE.
Gi) B AL R PSSTAI H NSSHY X B 1=s0<w B 1 j<n, MBHFE—TTE @

fdie € PSS7HIM U{—A} H ¢ € NSSH,

R T F-=A B I eGREBYWER 2. D Al T~ AGR#EBHR 2.2). SBREHETE.
Lk, T £ty O '
FE2.2. £ARET P HEBHACCHID) MR A M—A BRITHHIFANK

k.B& H(IMN H—B& HI), W I'U ¢B} 2 U ).

BN BECHID, R CHIUBD=CHID. B, WHEE ACCHIMHA
—AECH ), Hf ] AECH(I'U{B}) H —A€CH((I'U{B}), 4 PSS fl NSS 4
HHFE.-BR B&T,FEl Plength(B, ") =Plength (B, ' U {B})=0 H Nlength{B,T")
= Nliength(B,’'U{B})=0. HILI®NH

PSSA(CU{B})=PSSIM H NSSYT'J{B})=NSS*(I",
PSS~ (L J{B})=PSS~I H NSS~4(I'U{B})=NSS~4I",
B I BHEs, s rUiB 2. O
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EH2. 3. EMRED R HMEEACCH U IR A F—A BITHEEAMERIE K H
Ber,mr—{B)ZihFAK.

LW

OMB—BECH I {4 CHI'— BN =CHI). FiAx & ACCH(IMH—~A
ECHD), BRI AECHI'—{B) A—AE€CH(I"'—{B}), 1 PSS 1 NSS ®ifa&F
. Bl B&I— (B}, i Plength{B,I") = Plength(B,I'—{B})=0 B Nlength(B,I")
= Nlength(B, T —{B})=0. Bt &fi1H

PSSA(I'— {B})=PSSMIM B NSSHI'—{B})=NSSHI,
PSS™A(I'— {B})=PSS~*(') A NSS~*(I" -{B})=NSS*(I"),

(i) ME—~BECH I, 4 CH(D—{B)=CHIN—{—=B, B}. FiL3HEE AcCH
(M H--AECH I, I8 A#=B, L RHE ACCH(I—{B})) H—-A€CHI'—{B},2%
LG, m4a

PSS4(I'— {B})=PSSAI") H NSSYI'—{B})=NSS*(I",
PSS~A(I'— {B})=PSS~AT") H NSS™4(I'—(B})=NSS™U",
NEN T 2l L T — (B 2hiEs.

3 XRER

£T LifH i RA1E C LRT 4B & CHIME, JA] CHIME 4347 T — & 151l
BEHLT 4 B AR EE.

1 JfCHIME 747 MR LR A A

L] Al HRERAL Bf fa] s
200 1275 24 66
400 2 581 0 149
600 3845 42 249
800 5 043 2 516

1200 7 440 32 766

7 1 911 7 75 Sun Sparc2 TAEJ 1 CHIME 24T SR U 1) S i sf 9 1 902
FAMUN IR 555 2 A0 A BB + 55 3 SURABSF A0S H 155 4 512 CHIME %
ST U 07

4 BRHLE

T HIRE R BRI BERSZARED NS, R TS T ARELR
W R A AR M LT B IRIE. Suwa 25 A BIBFSET (LU A Nguyen 2 AP 55D 25X — FkH
%1 R TR S T T 3N P F B J 8k, Ginsberg 1 Rousset ™l 7 B 1} 7 —
A% 5B I AT 300 BE B 3R 2R A TR B O . M TAR AR T ATMS R £ R, Nonfjall
Larsenl 48 8 T — 8 88, 507 B B T G 5 R A9 ST B 4. Meseguer™ 5t 75 —

FET Petri FIR H .
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AR E T REDINE SRR S TR ERAT A EE. BT —
BEETARED AR EERREAE U ENAEHATARERENSSREN &
SREBEAR T —MAREBS —MURES AL~ ARBEXASEN TR, WEHA
FOXHRAE ERRERRT . FAHERR R — N EXFGX E, XA SR
—RVREE) | T HL R B R SO Y25 Y TR o 100 e e RN £ ) TF 4 1ek A JET AL B
MBS ATKTRERRARIEEWEERREE ZEETUAENRERGNES
WEBBED. WA —EEAENRERRN S S RERTERE TALMER, EAAE
R3cErlol.
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AN EFFECTIVE METHOD OF CHECKING KNOWLEDGE
BASES FOR CONSISTENCY IN THEIR MAINTENANCE

SHEN Ningchuan LONG Xiang LI Wei

(Department of Computer Science Beijing University of Aere. & Astro.  Beijing  100083)

Abstract In this paper, the problem of the consistency of knowledge bases in their

maintenance is first described, and then a framework for extended logic programming is
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described, where an extended logic program is equivalent to a knowledge base. In order to
check the consistency of a knowledge base, the PSS (positive support set) and the NSS
(negative support set) for an inference rule in the base are constructed, and some defini-
tions are given. Based on these concepts and definitions, an effective method of checking
knowledge bases {or the consistency in their maintenance is presented, and the related the-
orems are proved. Based on this method, an algorithm, called CHIME, is implemented,
and the experimental results for analvzing some knowledge bases in CHIME are shown.
Some related work is also mentioned. Finally, the conclusion of this paper is given.

Key words Knowledge base, consistency checking, extended logic programming, imple-

mentation. © PERREBSAEIT  hip:/ www. jos. org. en



