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" G.Pinkas {1 BB RGESR L TE (UETEREN ML TR A CERER BRY T —#ET
EHBRE T AL M EREM TR E RS ASEE TR, AT B2 e 2 BRE T U8R (FIT
EEIE). X - E B, A RBASEBERFE T LO IR, X B TSI ORI AR
R, e RBER KB AL HTHRENER, BERERFRENARR FET ~FS5AFLE
ZLRFHEREIN. FREW, RAREX - FOHEROFES R EAREIZLER MU EEER,
B 46 A7 0 AL TR IR B 2 SRS FEEE N L A S AR R, Wit — A A T ME R R
ILP(inductive logic programming )i % 3 H ik BDI(bi-directional induction) A E-HEESEAEENEN
ERRAEIR. BEEN - ER AR EH], AR RS B A R
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FHAEEE RN RE R, ERFEES. 2 URA Pinkas 9 I R, IR T RIAR LT EHLH
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HERfERRmE, URE—F— R S FEFE RERES M AH Y.

THEHREERB)FHMIMEAT Pinkes ¥ FHE B (penalty logic) A B H R BEFE—-BFFa -1 L¥.
XEEZFRERNE R THEE.

EXL RAEEEEFEPEERMY K. BEU . P<Q.....Q. B RFOIR. Hb re R BIEXH LB
AULSEE P RET R FEL:Q BXF . FHAFAKRCFER.

ARBFTE, HRYT AFERREER (P —Qr.. . » Q).

REEREFMREIE SN EEE N EINET.EER p B rp<Q,. . Q. BELURT » %
P ABH e BN p BRI RN -

RAEHMBFEST —HENRESEGBRELEFAN G XMEX—BEROE LFEE vk, 5H
Reiter Teid b0 M A H WA — - FHHF.

Bl 1. A% Nixon K E). IR EAEM A S AHME A AHEER LR ASTERE £ g, 2
BHEMBIT L LE, M Nixon ERFELELREMTELE UL ETHRAZERT Y

1000;: Person(Nixon).

20: Republican (X)<=Persen(X).

20; Christian (X)=Person(X).

10: Not_Pacifist (X)+-Republican (X).
10: Pacilist(X)=Christian(X).

LR A e SR B E . B 75 H] 10 Pacifist (Nixon )4 10;Not_Pacifist (Nixon ) B -t Se Hi8 %
MHEELHREHE. BN, —RANEERENTLENE TENEARZ SEIHERSENERRE
FHM 10:Not-Pacifist (X )=Republican (X5 10; Pacifist (X)«Christian (X} B4 TS #E B¢, MEEHHR1
e EE Y 15, M R i (R S B AR T AE S, 28 15, Pacifist (Nixon) 3 ¥ 48 F 10 Not_Pacifist (Nixon ), Bl
Pacifist (Nixon ) B E| E £ ¥ 3%

Bl LA AR FUREE TN FTE T BT RERST, T Wby B 23— R AR 7 A
FReERWUABREERY.

1.2 RAEZMEFIBE

- FIRAREER AN ERET G BT, — A, FERFTHAREE. RARHMBIREHES N
MEERARAE ERTE—HNRARATREE EBRHNEARE AR PEESE TR EEMNH. A
B EREHRAR DR T HREEMNRBH L HEE. RCEERFHRCHERR TEETEBARS
IR EFEL,

FXRFRIEE N BERERF, AT RIEFTIHEE, LTEEE HIRP X RYEL CFR Hetbrand 8). R F
FEVH B8 25 2 A

VIR sk A E R LB E M AR B Y. 4 & AR EHRE Uy (VIFER ¥ B9 Herbrand 3, By (V)RR
¥ Y] Herbrand %, Inst (B)FER ¥ E Us(E B EFHET O &, Ma(PI)FER ¥ i Herbrand HEM EFHTH
G THETFRIERI=I"U—=I"\ HF I'={(cle€Bu(P H eI}, I ={e|leC By(W) B —e& I},

B2 THEXFRIFIVHBEYOAMRY ITNI =2,

AAEREFE ¢ HER T RS ETESH Prec EXTT.

EX 3. Prec (I’?)=eE,'.'\(nr-—Ql..'\.Q.E}—nﬂ(T’J .'.\r-.qen+=emw3 Croe= h .Q,,érmm/w-',q.en'ﬂ* 1% v

Prec TH I hBAEXFE ¢ FRRMAAE, BEXLREERNEH I HEAE ¥R 2 ZTL R
TREIHEXBIE v FRBIMEM I, BHEH BN Pree BATBESHEBRAMNLE, Kt
HESTHENTEBI MR EERE. Rt RN HEE B M.

4 n=\|Inst (P |, ¥ PFEHBE = |11, p=Max{r|r:P<Q.... . QEF}.

e 1. AsSPrec({e) , ¥)=\np.
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R 2. An<Prec(I,¥)< punm.

ix4ﬁﬁl%ﬁﬁ%ﬂ%&ﬁW%ﬁ%mﬁﬁﬂmﬁﬂmaW)Mudermu%Wmﬁ#}

S roe=\{I1&¥HitieEE).

EFR 1. FI1er(w, B My (W)L

5 R W % PR SAL B[R T34, mt, (U E MR R IR R E L T .

EIR 2 HIET(W),e€ 1,0 Prec(I—{e}, W) Prec(I,¥).

RERBTHG - HEFFSREMBORLERK. ERCRBEXRT HENBENSTELATAEREX

BUS. BK T MOEMRE R K= () 1

ﬁﬂl v SRR KD Ma(P).

| 2. {7 H] 1 B, B EAT 1000 Person (Nixon ), # 5§ Not_Pacifist 5 Pacifist EHHRIFLEX—F
g,xm 10,3 % {Nixon}.

(1> 20, Republican (X)~Person(X).

(2Y 20; Christian(X)=Person{X).

(3) 10; Not—Pacilist(X)<ERepublican(X}.

(4) 10; Pacifist (X)=Christian(X).

(5) 100; Not_Pacifist (X)<-—Pacifist (X).

{62 100, Pacifist(X)=——Not_Pacifist (X).

{ Prec & XA MR BN A& 1 P O5 45 888, T 1= {Person (Nixen } , Republican (Nixon ), Christian (Nixon ),
Pacifist (Nixon) } , J2= {Person{Nixon) , Republican (Nixon) , Christian (Nixon) , Not_Pacifist (Nixon ) } , 55 {£19
H 140, B ¥ B9 R 5B B (Person (Nixon), Republican (Nixon) , Christian (Nixon) } , BRI R — B &
#R 4> o ) B 32 Person (Nixon )R8 H 3680, # 55 4 TR A ILSGREY 15, MBI —RRE 11, MAH 4 4
FRAENCY 5 i, RBE R T2 i L AR ER R RN,

L3 REMENAE

BEANTREEEN NS R TRELERTFTREAMNE LIEMANRETR ERMERER
B “ARSF7 5 “WHE. B Prec B9 CONEBR A, A B AU S m B Al T 1B 3 P2 7 B Herbrand #47, BI R “R<F"F
A F 2 MERBEHEREHIE Herbrand HAVERSR BF Bt R, A (9 BE RV R R A T 5E.

M 3. F A= —o0, ll () = {Mu(F)}.

¥ AT R 4 o A SR AR R A I G R R R AR 0 M A T R . TR A R
EE— TG EHTEGE TRAMBIT. 5 EMF M AEEEF H T e RIEEEHFE.

EX 6. BEaINBET « X TRAZEETF & A HKHE, mH

Ext==1{e¢}, -

Ext=TU{Qis .. @QuleCET ey .. € Inst(P) . HF TR cHRTF ¥ BTk 4K,

Ext=TU Q... Qule€T . QeQiser e 1Q11esQirire e sQuETnst (W)} KB T R e WAT & BT KK

EHE 3. eGIEDmI- LHRYFE  WRFHTRAEEERF ¥ HTHHE Ex #8 Prec(Eaxr, ¥)>0.

Bt HERT eelefi]w IRBI R e 9T KL Exr i #B Prec (Ext, V>0 EREFESRFT . EH L

i 9%E.
7 BIWE

N4 BRI ILP RYLBE I MEF U AN — MRS R FRALH R T RNAFTER™EH
BH— R, SR EERFERNBESHER ILP FEMEERT L. () EAREIIRTRIHA
EAEMHTRMIR; (2 @AZERFEIHRES RS HBNHA. FIDRERFR, 3 0EL 854 T ILP
I SR A 5T R N A G WU B I SR 8 AR T L R TENR EE 2R ST B P R R RIS BTE L ST &
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2.1 ILP [)E# A

SEFRBAEBK, ER AL E=E'UE ,EP ETREEME . E-RERME.ILP FEHHAT LR
HIHBETREMS.

O R EN. BKAE B[ @ E£RLEHE. BKREET

@ BRUHEE. BKAHAE . ® BB, BRKAHEET.

RHORRFE. ILP FEMEHE ERIE - BHIRT RY N, EBBK 5 H S TEABE . X8R,
BK,H,E™ E*ARABBREERMA.

HAREERFREAHY LR, B AR E L RERAR 458, FITLH I EESEE PR &0, #
BERESY, MV EFSWHTREILP FR2% REMN SR, S0 2 W3S — e S b M. TP i 55—
) TR AN BB HRN RN R A B S L AN R s P A R 15 4 B R,

2.2 H3INE

MEZBRTFERPIRBEFATHRET ILP FEEIEEMEOBESZ —. A iRit ILP £ Y&
i BDL, B H R S SR AN =4 B T RASERE T, 0 B SN S AU 1 2%
BECE WG BTOHRER. U FAEAYAIED P—Q.,. .. .Q HWETH,P BEAGKNLER B ,.Q BHEY
BAEHE. BER TES T P Qi T,6,. .. . FP. RZ T HERA P—Q,,... Q. IS 2.
L PECHERABRE H B S ERNEE=EF UE YV €E" \ THHR% .V EE ,TEH#¥
FFé.

MERE SRR AR hc HRE, TERER A M E WS REURNET S £

HRUAEE. 2 nORTAFERWTROEE Y (WORT R BEN LR RE U 2 BPEEE ACR =P+ /h),

B 1 B0 B0 060 . A 25 363 09 PR Laplace f53 B PCH/M B BRI, P 1/ =L AL

kR E R 6 263 H W A R ISR AE B Rk TOBEIAY, M A IR T A B 104 TR KU B
W EB WAC {5t A X T A B I0RLNE 2 WaCc ,h)=’;:((i;:)) (AC(R")— AC(RY).

BN HTHAREBK SERBMTET HEARMW, WAV e€E™,BK . H—{h}EZ e

Mpf P . QEEPBRIEBRBRGML. BEBRLSHMWBET BRI P(XL.. . X0 Hb
X: ERHEA.

BDI B3 ELBER . (D ASEFEFRMYLERETER, EX S0P, A S ERN, = e RHE
R BT A AC RIE. (2 MARS RN RTS8 B, 855 A 5 Ay B 8 T4 3 LA WAC {2
3 WP BRR TR B R A R MR RS T ERERMENE, (1 HEEBR
RS LAURTAERL B RN R, EFEA. HEEDIERE LW TMAE T EMMHEA ILP 5
AT Hik. 51550 ILP ®k 4 1, BDI 27 $0R0 8 4 S 30 3. 55 30 b, BDI UK U447 42 49 F o 0 40 e
T B BT B AR R, R PR EENATRA AR

3 BERREHAES

1996 47, E & 863 MBI B v 0 25 AU K FF R AL 0 B AR AN LB W RIR L K 5@ mki
AERPREEREAKNTRES. BREANZOTAZ —BRRLEERESMIRRR M EFXHE
WEE BT A
3.1 FAREEMREER

RYETEMINY P AR BB (1) A4 BDLHE R SR TR FHTHNEIBE; (D EEhSRE
BRI, XRAIRAAT R KR T ¥ ROEFEE, REEHEZ, AR AW TES L BEH
ERBK. RE £ R [ — FBE T R BT B &30 1 X 0% — T N R ALY, &k RaH
BEERA— SR R R E R LRI — B HR LM RREE SN RAETHARERE RIS
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Sy WL S AR AR P, R T K SR S R S 7

10 /_/ [ BERBEEOEBED, HRNE 1 FR. R 15%, L
5 Mgy, AHWERS R ER LR 0% LI, RS EREE
It KA SR RE R ER AT F i R AR E
HH
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M1 R TR R

3.2 HRER

BDI B AEREBERRAPFET YR TSR MIBR R, BB R #T# 2. BEMm
SR A AR M VIR R B 0 R AR E A SR B A B LT R e A A BDL 4T AIRBIE.

(1) BIRFRYSE. NLAE L SHA G RPN A 00 F LR F R ERH, 8 R RAE
1 R TEIA B IREE .

@) FAR R, A I A e B R e ST A A R A M A R ¢ 2, U
MR ERA AL BRAP, EEIEA BDI #7%  BWES FmEN TOTRSIBERRSE  XPHT
47U BDI SR B T4 T 4.

(3) S AILE. B 4 ATEE IR, CHASC A BRI R R, £ U H TS %
B R BT E A S 50 R ER B2 MR BDI EF# 4,23 o R MR8 EA
S5 MR,

Wi i A BDI 4T Bafsd B 605 5T 0 R 45 0 It s L o 2 R

4 & it

AR EEREX— MR R TR EE AXRE T T ETRERBH AR L FRIRER
BOX BB REAAMEREETES PR ERERBT AERAREEN EX R AKFREMNANE
BYH. FERV, RERBFNERR LR ANSEEN . XA P LR SR ARG TSR E.

Yok RSB AR B BRI K, A E T ILP 2 iRl T — R4 ARG TR E TR LAHE
A< R4 (% 5T B3k BDL A R E S T AR @RS &5 T HNIRE HRRBEERH
HHE TR X,

AT I RWE BDI AR SR B0 A LN A, TREW, ECRAN TR ERES
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Precedent Interpretation Based Incomplete Information Reasoning and Its Application
YE Feng XU Xiao-fei WANG Ya-dong

{Department of Computer Science and Engineering Harbin Institute of Technology Harbin  150001)

Abstract Approximate reasoning with the incomplete information is one of the difficufties that the knowledge
engineering has faced. A precedent logic program theory with the property of nunmonotonicity is proposed in
this paper. The synthesis evaluation faor the interpretation of knowledge can be taken with the theory, such that
the optimal selection of interpretation is made possible which becomes the best approach to the current knowled-
ge. The theory completion in the significance of optimal selection is achieved and the requirement of completion
and consistency of knowledge are avoided. Toacquite the precedent logic programs in the applications, based on
an inductive logic programming, learning algorithm is presented which incorporates the multiple inductive meth-
ods and has greater ability of induction. The presented theory and the algorithm have been applied in an expert
system and gained satisfactory results,

Key words Expert system. incompletz information reasoning. precedent interpretation. inductive logic

programming.
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