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Keywords :
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ARX, @BT—2R-2-Y2AFLELT, BRT 2R -2\D
BRNERBREYATLAEZEZ, TOLDILYATLAATONBEOKER
HAORRETSDOTHD. NABRBHALLTRFERETQON
HORLENSIBIZ, ATV FEREALIETROBGLENIER

AKBNTERTELGETERbL UK. AERLORIIE. EHJEHR,

FEH], TRYE, SIUTRIBLNIYTRIOF v I ENBTHIN

BF—4ARK—-ABHENSED, 2. BET—ER-ABEONHE

koA >TUAVE, GBETOTSIVJERPROLOG K&LDTo
Ico TORKER, PROOGATFEORLOERGELHFELELTNDH L
Rboholc,

Logic Database, Deductive Logic, Knowledge Acquisition,
Knowledge Assimilation, PROLOG, Internal Database,
Knowledge Base, Integrity Constraint, Cut Operator,
Provability, Contradiction, Redundancy, Independency,
Object Language, Meta Language, ~Amalgamation,

Database Management.
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1. BUOHK ,

AR, RUMFCEFEITHIRLAONBLNLT, TOFHAMBEEZRHCBAIC, MB L
LCTEBLTWL T—ER-ZAGLEONBEERE - BBITHY AT LB, COAROR
BOEBOLRE - HAOEEL - ABLEXRIZBHAELE>TVD, LS TH,
F=aAR-ZAGELABEBRISNEHIOHEFIE, BERNCRABARET D, UNU
A5, AR, MERETH-L0, FEBREZEUKVDTHO0T, ARBOBRICHLT
BSHACELSGEVABEPRCABLTIVINBORBRIESINETSH D,

COEDK, MBEOEBREKC, BEEORNIKANTS. DEGNELBET —4NX—
AEECBRALI L% TMHEORAL (Knowledge Assimilation) J &LMER, MBORMEL I,
F-4R-ADMBORUYERATHLHK, NEOBEBCFTRCHD,

MBEOREOBRANMIEBoven SICLORENTNS [BSK 81] . LHLGHAS, #
S5R3ZOEMUNAVTUAYT—=2a s flERndEdhoi,

—%. F—4&~X—-AOIntegrity Constraint (T, IC &BBIETD) OHMEN.
Cadiou[Cadiou 76],Nicolas[Nicolas 78],Beeri 5[B&B&G 78]5 &I L0{TDhhTWS,
CNBOWMER, Bowen SHAMBORMEDOI TR EF THEFEROBEORRCHGT
5LEZABNS,

A@BYTR, B2ET, NAORLOBILEXHUBELCHTERISCLDLD, EO
BIOBENHABIELEE > TWD, . TLBIETE., PROOGICLDZTDA Y TUAY T
—2ayvEF>7OT, PROOGIC LZAMBOREOERAEZLODVTHET S,

LH, FAXTMLETIARABR, EXART - X -ANOHRENEARE Y XT
LOBR -BR - AV7UAYT—Ya |RELBENTHENBTHDH., CCTHR,
BB - $HCERT-Horkshop [G&M - 78], [GEMEN 81], [Nicolas 82] K& 5> T “RET— 4N
— 2" (Logic Database)&EMIT LTS,

2. MBOAEL
maQWKQEKWQMﬁM‘M%n&M%HME&DﬁEHt[MKN]oﬂﬁwﬂ
LOBRERFTHLHCR, ATV 1/ FEFOERAERERETIALSTORA
PRETHSD, TCT, $TALERARORBE2. 1HTHN, 2. 2HCABOR~,
LOBIERATS, 0

2.1 X4LER/OMR

ATV EBOTHTERORERI AT b - URNLVOSHOBROHTIIHIR
LW, FCT. ATz O URNOEBROAHATNEROUNEEAITREL THEL,
A7 bEROBPEHALCELLIVDBROIRERHETEH LN, [BSK 81] £
RENTWD, TEDE, ATk« URNERAZ « URLETIDDERTHRESC
ERTETHICENRINEDTHY, CNEATI I« URLVOEREASZ - L
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URLVDEB/EOMS (Analgamation) &R,

RICRIDT1, D2A, LROABHTESEZNET S A 2585 “demo” Dby 7« UN
WOTOT5hTHD. “demo” (&, Goals RProgh SFAHTRETHINELEHETS,
ghbb, “demo(Prog,Goals)” XRBFO ~ Prog }— Goals ~ ( Ir— D OEERAWRE) K
%m?é(&1)

D1) demo(Prog,Goals) <- empty(Goals) (zzz).

D2) demo(Prog,Goals) <- select(Goals, Goal,Rest),
member(Proc, Prog),
rename(Proc,Goals, Variantproc),
parts(Variantproc,Concl,Conds),
match(Concl, Goal, Sub),
apply(Conds+Rest, Sub, Newgoals) (3) ,
demo(Prog, Newgoals).

“demo” OIS LAEUTEEICHE TS (G [BSK 81] 28) ,
D 11Goals ARG ANEHELTND, 2F0, AHARTISETD 2&K1T
THIHORBETS,
D2TRMHRBILDIERTALZROEAT Y T TIT> T,
(1) <X ZGoals NS A MEGoal £FIRL .
(2) COGoal #ML FHEProcE 70T 5 LAProgh 5B TR
(3) REProcK RN DEROEHBRR ETV,
(4) TOERF SN Variantproc &, COVariantproc 2RI I E3HD
U8 Conds LiEmBbconc! KNRT D,
(5) TDConcl LGoalHSEBDBE#RSUD £R&,
(6) Goals ®FDRest& (4) OFHAAConds K DOEHSUb AL,
, ﬁbb\j—-}bﬂewgoalséﬁéo
(7) BT, CONewgoal siCAIRDFHREZEITV, T-UMHAEKGE->TD 1A
T5ETHRORT,

(E)demoABAEGT - VKR UTRBEEVOVRBRERNTTHEILEITSZHN, 5T
BNVBARBT LBBELENC LREBTRETHS.,
(EDCC?MMMQH“THE<Y“E@mbTwé%é\wa@%ﬁ%ﬁﬁ
RERETIH, FORFEOVTRBERAELEVLVIRRERAL TV,
(H ST "+'"RBNESHET (set-union operator) TH D,
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&ECAT, PROLOGOHFRICH O TIL, BLIC19784E(C  Pereira & Warren I KD PROLOG
TPROLOG InterpreterZfFE g5 L@ THBICKRIRTESHC &AH “PROLOG Interpreter
in PROLOG” & LTEHIN TS [P&H 1978] .

CCT, BARRODESBEEEEROVB UL, X435 “demo” &PROLOG Interpreter
in PROLOGER A ZFRERRITDLNIRKSNTIXER—-DOBELET L, &
“demo” %ZPROLOG Interpreter in PROLOGK KO FBKBBLERTED LA DMK
DTHP. 6056, RERTODOMCLD “demo” OBRABELERTED, 48,
CC Tk, 28GR demo(Currentdb, Goals)icxtL T, Currentdb #EEL T 13I%
e demo(Goals) TERLTWS,

demo(true):-!, true.
demo(not(P)):-!,not(demo(P)).
demo((P;Q)):-1, (demo(P) ;demo(Q)).
demo((P,Q)):-!, demo(P), demo(Q).
demo(P):- currentdb ((P:-@)),demo(Q).
demo(P):- currentdb (P).

demo7OJ S LEMBICHB IS LUTORKCED, B1EBOMEGoals A true' ®
EERALTS, B2, 3, 4RBAOHR, T-UHKZNETNH, BE, BE, E50ER
DRAEDIARAFMEEZTNS, BH, 6BEODHRIERCAREETISH, HHEHO
FkAa (W=N) KLB2T-VOHREITS., B6EHOATRAKL (770 h) K&
5I-VOEBETS,

i, LAO “demo” ZHMI D LICE D, Cut Operator (! ) ZMFE A Hdenod %
BICERUETHD.

CRICED, PROLOGEEN TR, T2 0b « UNNVDEREAR « URKNVDER
Z, A-ERETHEZILERUKEL LD, Thbs, NEOALOLBLEBNEZCE
RAKICTEDCEKED, Ei, HOBRRNSHT, RBESANFZOHBOK OV THDE,
TREATI 7 hMEEA ﬂﬂ]aao)PROLOG&CJ:éﬁfF’Eﬁ]EEEtH%éCaé‘ﬁ‘ﬁib‘c
Wd, CNBEKOWTOFMRERT S, /S
2. 2 MEORELORI

BET-ARX-ZAKBNTRANBZ-RICT—2LBBENRZIOT, ARTO T—4%
MBOBRKRTHANWSDIC LK TS, 5L, AFOMELOBIBE. DEDAT) ~A4) T
manad &) (s 1],

(F) CCT, '+ BNEAHESEF (set-union operator), '-' B EEAHEF (set-
difference operator) TH>d,
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A 1) assimilate(Currdb, Input,Currdb) <- demo(Currdb, Input).

A 2 ) assimilate(Currdb, Input,Newdb) <- Info & Currdb,
Interdb = (Currdb - Info),
demo(Interdb + Input, Info),
assimilate{Interdb, Input, Newdb).

A 3) assimilate(Currdb, Input, Currdb) <-
demo(Currdb + Input, false).

A 4 ) assimilate(Currdb, Input,Currdb + Input) <-
independent (Currdb, Input).

CCTC, assimilate®B 15 (Currdb) AIREDFT —2NX— %KL, 8258 (Input
) BANT—2%2R7, TUT, BELTESKAH LT —EAR-ANBIEHTH
5. A1) ~A4) BENEFhEROCELEFZDLTNWS,

(A1) REDOTF—4~X—=Z(Currdb) S5 AN 57— 4 (Input) HEBHITEESERLY
T—=EANR—-ARRADT - EAR-ADFETH D,

(A2) REDT-4X—-Z2H0H 37 -2 (Info)f, T—E2X-BDZOMDT —
4 (Interdb) CInput ZMALHOHSHAHETEZBAEE . Interdd I Input
EAELTEENET —2R—-ZHBF LT — 2K — X (Newdb) TH 3,

(A 3) CurrdbiCInput #8MT B & (Currdd + InpU) K FEHARETIBAER., BRE
DOF—4&X=Z(Currdb)iCAHT—%2 (Input) ZBMLTRESHEVL, HLY
F=4R-2, REDT—-4RX-ADEETH D,

(A 4) Input ACurrdb&MIGF—2THABEAE. CurrdbiCInput ZBMUICT —
AR—-ABFLNT —ER-ATH D,

UEDM~AMED, ABLERETHEDIKIE,

(A1) RHTE#RAOERZ

(A2) NMEHORETEAORE

(A3) PEHOKRZE

(A4) BIBORZE
CEITO, TREFRERBLUTCurrdbO BN EEHFETAE LN LN RS, ULHLENS,
COEZKE., RELUTREVWR, RB7OJSLEBTAI Y TUAYFTHHREN~
MOMBRFEHETEL, ZhOORBFRRBBEIRNELLERS, £k, FE. B
VOEBBRDEURMNICRITODATHEY,

ZLT, ABRTR, NROALOVNEEFEZDLEEL., TH, RULEVWHEZDHOH
ZEBL . ELTEMREREORFZLVOEEBERIDI LKL LD, AFEORMED KD
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RARCBMIEERT D,
2. 2.1 MEAORLODEEF
NMEOREDOLERFR. ROBMITSOMENELEERSNS,
1) GIHTEMORE
2) FERUORE
3) NRHEOBRAWVHEHORZE
4) HutORE

FO®BAER. LTFTOa) ~c) THd,

a)

b)

C)

2.2, 2

AHTERORELFEROREL R, DK, ANF—EHFT— 4R =K
BMENZNETHS (Chgx " [MeagE(assimilatable) ~ L& R) MhEH
DHUEETS. CRKHLT, TEROBRETHEMORER., ANT — 44
ALABETCHIRECDEELD, &>, NELORETELORER., &
BT SLCFERORBEOBTCREINETH D,

ANF =B BF—aR-ANSHATETHIRBE . ANT—2BF—2A
—AKFBEIIRBEERT 5. BANKZEINCEMNDKITTSENT
BROREEFEHORBLDELTINETH S,

MUROREIF. ALTERORELZO—BLACOT, ALTEHORE
SOBRTITDNBINETHD, k. ANT—ABTF—4AR-ALRITHD
BAKK, TEAORXTENOREGECLINTNIOT, ATBORE
RAEHORETHEEORBEOBRICMBINETHD,

T—EN-2ADOFEH

BROT—-EXR—-ZAR, TNTNENKHULBEKREET D, &2 T, TOBRKKRTY
53T —ADBFHRBEBTININETHD. k. BAROF—EZN-ZADREKRHH @
BlIntegrity Constraint(ICi) IK&k>o THESINBINETHO, I0i KLo>TRESNI
BRIEH>TTF AR -ZANDOANZDOERBRIIDNBIRNETH D,

ZCT,

F—aR-AOFERERDEIKEHRT S,

REDFT—42NX—-Z(Currdb)iCA AT —% (FHAE, Input) ZEBMUELT —42RX-2H
FETHEE, BYS  Integrity Constraint (ICIHICHUT, ICi 2®ELENT—4
NEETDILEEED, ’

2. 2. 3 AATF-50NBORLTREY

ANTF -

4 (FME) PDREDFT—2AN—-Z(Currdd)iCNBORLAIETHZ EE., X

O%#% a), b) ZHEITHRETHD.,
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a) AAF—ZNCurrddhSHEBAETE N,
b) AAF—4MCurrdbic 2.2.2HOEBE%TFBELEN,

AT -2 AUrrdbCBORETEDES. ELRD2ODEAASHS .

1) RAREHA
2) BuUnBE

CNBEDBEAKOVT, TNETN 2.2.3.11H, 2.2.3.2IHETHHAT 3.,

2.2.3.1 F-4207AKH# o
ABF—&(Input) FOEORLAESEEETEE., BEDT -2 X —2%&Currdb & 3%
T L&, (Currdd + Input) KAELGT—EHEETIAERLAHD. £CT, (A) R
TERRANZAPTEVK | HEETZEA. (Currdd + InpU)BTTRTH D EEHET 3.

K i—3 Currdb, (Currdd + Input - Ki) Ko« e« (A)

CCT, BEEINETLELT, ~RETETHOU MR, NBELIBRKOH DR
MNEFIEHUTRETDIENICETH D, Th0E, IBOR/NERBUAFEETSC
LETEHTDE, CurrdbDBLZEERUAK, Currdbh OB HBAFES (FEF 3
TER) KHLT, TETHINERNEETEILTHD. CORE. TEEORED
REE., —RIC, CUrrdb OB FBFEEALHLTITLDEFRELES G,
gk, ZCT. Input AR(Currdd + Input - U)K/ UTAELGABTANT &,
MBORLTEHOREDSSTHTEBMORETITCKRTUTNWDIOTERTED,
2. 2. 3.2 AhT-20nutt .

ADTF =% (Input) AEREDT—EZN—-Z(Currdb) ICH UL THIUTHD &, 2.2.317
Da,b AEIL, hD, AZRUIEEZF—4H0UrrdbhCEELEVWRELER D,
ThxbH5, Input HCurrdbiCR{EAIBET, MO, (Currdd + InpUD) ATTRTHEWVWREE.
Input ECurrdbiCH U THUTHIELEETDILERT D,

2. 2. 4 NMBREBRIOAEL
REDLSKBPBLCRAELL, NBORLLS I FEL, RMUATREY, TRHE, By
HOBILANBORELOVERFLLD, AROALORIE, MFEDLEHT, RO K
JKHRED (K2, 12R) .
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(KA

(KA

(KA

(KA

1)

2)

3)

4)

assimilate (Currdb, Input, Currdb)<-
demo (Currdb, Input).

assimilate (Currdb, Input, Currdb)<-
demo (Currdb + Input + ICs, false

assimilate (Currdb, Input,Newdb)<-
Info—3 Currdb,
Interdb=(Currdb-Info),
demo(Interdb +Input, Info ),
assimilate(Interdb, Input, Newdb).

assimilate (Currdb, Input, Currdb + Input)<-
independent (Currdb, Input).

) @)

CCT, false QAR T aHEFEE(KA2), HiztE: ~independent (KA4) ik, F1
TN 2228, 2.2.3.2 AOBKTH D, k. TREOKRE KB)RIBELCHUTH
ZELNEBEAEND. (KAS) FEEE2EWUKESA. ~independent = LA ~ &%
DCELEBERINECETH D,

(KA

(KA

(KA

1)

2)

3)

AL B AT €
DB = #DB ARSI

F&
DB = #DB| >—< |#0#

4)

#D B
DB I
TESHE | T T emmk
DB
DB ELE]
3

(2. 1 WIOREOVRE)

1Cs BATY o h(Currdd wInput) KT BA XMBTH BN, X L RS
“demo” EAVBCEKEVATY IV FERLERRTES,
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3. PROLOGK&>ABORELOER

B2BELHSVT, MBEORMLOBIEERLI. £/, Prolog Interpreter in Prolog
DFRCELDAeMEERTHCLLE LD, MBEORELOBEBELNBFTZCERAKLTHLI L
BRUK, ’

AETE, PROLOGK IDABORILOERFBELODVTHET 5,

3.1 NEOBEELERR

T, NBALONSLLEINBELEET S,

MEBE. BE(77706),”E (J—-L) ,Integrity Constraint(ICs)D I ERICK R
UT., #BHTE% (RéBFE 3.7T0I28K) ,

CCT, ICs 2ELRKERBMLTNDOR, ICs BZOMNIBTETF—4EXN-ADOA20E
EMSTHD,. Thab6, Is BF—4ANX—-ADRLUMPORETHY, F—4X—-2X
KEBINDAMBKCHEIZALMNBTHINETH D, £, S - RANEME D &
F=AR-ARNOMAIHATEN, ICs KBNINTHRL2ALORBHE<ED L. BT
—AN=-ADSHATZINHEEBP TE. COBRKKSNVT, ICs BEEZIAEPAT
EREMNINRNETH S,

&oT, ICS R - NBERLBDBYV VAV IATRRTHCEKTSD, 10s &
"m%LM"®97KﬁWT\ﬁ§UV—93>,?ﬁﬁ&ﬁmxvt—9.ﬁﬁ?—?
N—-ZALLEDRREIBDCEKLIDERT S,

check_db (MU LV -3y, ICs,” PERHBOXY -2, (NRF-4RX~-2X]) .

check dbiCBWNT, ICs BROY U4y ATRAT S,

<[Cs>::=<[C>, <ICs>|
<IC>:;<ICs>|
<] GC>

<[C> ::=<Ls>-><L>

<Ls> ::=<L>, <Ls>]|

<L>:<Ls>|

not {(<Ls>) |

C(<Ls>) | <L>
<L> rr=not(<L>) <>
<> P i=<d-N>

(i) T—=JIRPROLOGDT-NLTH D,
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COYUEYy AL, [CSBA-VRBLAIFORRENERTZLENATES
(3. SMER) .

3.2 NEORLEMA |
M#E%x SIBOLSSCHRELVEES, NEORLLOMBOERICSTINBLETOR
& (Amalgamation) DEBIEH UL T, UTFKRT 2BVORIAASHS (R 3.1, BE) :
(a) T—4aN—-2BE (ICs ZBR<) B ALDOMRICFATHLABEE,
(b) ICs 2XAADHMRARICEETEIALMNELABZEE,

(a), (b) KDOWT, ZnTh, 3.2.1H, 32.2HKHHT S,

3.2.1 F—4R-2EE (Is £R<) FALOMRKLELET DL HZEE

F—AX-ABE (ICs #BR<) AALOMRLELETDLHBBA. DEO3DO0T

ENERD (A 31 (a) 8K),

(1) demo&WIALRBEANT., F—A4R—-ZBE(BY) LS ALOHRORE
REFERUE (A2OHRAEAZSHEMNKIOBELEL) , ThbE, AES
NTVB0BH R HAA 2 OBRICELEL., DBH RICS AL EANTFT—4R -2
BEREONBERTIDEEAD, CCT AEBINTVWAIBY ~ &k, DBH A
TP1bOUADSOBBILL> TERULANVWCLERKL TS, Thbb,
CCTRASDOMAEATI I I FORRERDBLUTHEETRIEELL,

(2) DBM HHBSLTZATDI I FUANOEROLAELETD, COOLROAT
JIJPER/OL) EXAFFML) LEMALLERTHS. Thbb, X4
OUREATD I I POUREEMALVEHARATO I/ FOMBLEELT
w3, (

(3) PROLOGODEEH T, ML, OL, MU', OL'2EBTE2, b5, PROOGDEHK
kD&, “PROLOG = HL = OL = L' = OL'” &3,

DBM [ ML ] DBM2 [ HML'']

[Cs ICs DBM1 [ ML+OL ]

na (=) Ag (v—NL)

AECTFIH) AE(T7I )
(a) [ OL = ML'+0L" ] (b) [oL]

(3. 1 MEALSH/OMA (Analgamation) )

__“0__
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3. 2.2 ICs 2X2DMRLEFETIALNHALHDBE
[Cs BT —ERX-ADNBOA4NBTHIRKCEHTS L, [Cs BALDHHRK
FETHAZAETHS (K 3.1 (b)) B2R) . COBE. 2ED2DODERERD,

(1) demo&WSALRFEEANT, ALRMHE(ICS) &F—4RXR-AOMHBLEBRE
SRT, ENSEARICUEBTES 0BM = ( DBMT + DBM2 )& ER UL (A4
DMPEALTRMUN LA T I PER/OLET, AL2DOALDHFE( ML
t0L) Z2AT P21V FEREPILBEDAZERM)THEE) , $hbb,
AGOYUREATIOI O FOHREOMELZDIBN WS ALDHBLAZDA
SOMRETERLTND,

(2) DBM AHNBLIBATVIIMURNOEBONEET S,

3. 3 NERELOEROMNR

PROLOGTHERMLAEERTALHIC, LTOIRU%LMRETS,

(1) AWT—-42%2R/ELT S,

ANTF-4BABELTHRIETHIN, SEIRBRAHNT—L2ZRAE(T7IH)
KBETS,

(2) F—axX—ZkClosed World Assumption( CWA ) [Reiter 78], ¥4&bb
MmﬁwaémnweWMNIMQﬁﬁvéoaﬁtéaa,?—9&—2@
S5HBPTEEVRNBRE., TOT-IR-ALBNT “B” THHLT5CLT
H3. o

(3) Consistency KNLT, ROKREEEL.

(3. 1) Currdb&ICs R—BREOBKTRIBLT .,
(3. 2) 25 %denoZAVNIE, BEDT—~4X—2X (Currdb) LICs &MRK
DEKTETSE(consistent) TH5(2.2.21H M) ,
consistent (Currdb, ICs) =
not (demo (Currdb, not (ICs))) . (&)
KRUCZK, “S” O6LOBAO “not ” SERTEMOBTEELENIAELE
BLOBRETH D, L2FBBO “not " RBAZ7D 7 rERBLOICs RROF
BEWIATDIVERLEOBETH D, “consistent” LOWSBMRIEALT
BLEOMBEATD I ERLONELE, TSKCHRALTHEALTWS,
6. COWNRS) RABTRLTNS “NEOAL” £BBTIRATRILTHA
BENWCLERERINERTH S,

(#) CCTR. 2BBO “not " & “} (BHy b+ ARV-4%) " ZAVTIRHLT
WBOT, dem b ERFEEALFLTZREOHEERTNRLET S,

_.."1_
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3.4 FEHFIvIORRL
FERTF LY JOPRLE2DOHBZTERLTINSOT, UTFLRBT 2,

3. 4. 1 Integrity ConstrainGBIRAR
ICs D28y A3, 2ETRULEN, TRREROEATH S,

current_db (check_db( MU L - a>, (ICs), "FEARHBOAY -2,
’ [H®F7-4K-2])). |

CCT, " check_db "OEW 1518 (WU LV —->ary) FNEETRIKE>TND, Ch
KED, NBUV-2aVKHRRIHI0s K% BIRTD, BANKE., RO3IFHEH
AMIdCLiC kD, WEYL- /a/km&%fws@%Ijak;éiﬁﬁmﬁﬁén
HiELTHEG.

a) Yv-yarg
b) MBULV-avO5|BOEEK
c) NUV-Ya AKHRTZEHIME

3. 4. 2 FREBHEFEREK

3. 4. 1@@Ws§ﬁﬁﬁk$b§ﬁénhmawwskﬁbf%@ﬁ@&ﬁé?é
ARELT, FREBHETFERREEA L, COAREdem0ZAVTERRT DL, RO
&HKGED,

demo (not (ICi))

Thbs, 16 OBELHETE7—4 - #bU/Zﬁﬁm?éﬁﬁT@éo

COFRKEDE, WRELGDT 2R -ALBRTEARKRTHEFTLIN, UL,
ZORROZRPTICI OBEEZRETDIT L+ AWV U AEZRETDE, ZORRTH
BERRULCELELGYD, PEUORELARTIBCLHATES,

I, RERBCEREA VAR VY I-PUEASKREETOOT, RETFHEEESD
BIENRTED,

SO, ICi OB/BERLEVWST-NAKCBIHET—IOIBANEEPROLIGD N NY 7 b5
yOBBELTEENALTITAS,

3.5 MEREORKAEEORENRL

—RIC. TREOREONR, REDT -4~ (Currdd) Ot (HL., TRAH
ELTEROH SR/, 2.2.3.18K) THD. LHL, ALONSERML (T75 1)
KEBEETHE, Currdb0 53577 7 bR EBENCTTRBOBREONSK T NELN,
NEELD, TRBOBREXOREOYRLARNS. ZTOBERBRDOLIKES,

__12_
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“Currdb + Input” HSTRUEBRETHLHIC, “Currdd + Input” ARAVavBUDbHY
M1,-- Ch } (AB: L-LVODOEAE ,&MR1,°‘-mn}:777h®§é;%
ﬂBﬂEmkﬁ)tiaén DMORDEH() BRI TIREEERD.

AUa|—_c1, .../c
(Lkbm ,-ooc } BR2TOREGE7 7 LEA) (1)
£A4F- MWUR1,.'-C }%%x %nbbbﬁﬁw777béﬁm§mbt
W<, fea B fe bDREG. AT - 42X -ARBEHINGEVOT,
fefc ., oo v0c, ) OBREDBEERD,
f=¢c,; OBE. 7770 | ZRELEABT - 2X-AN5, RAQ2) FRIT D,
AUaUBUbU{C1,°'° ‘_1’1”,...(;}'——(;_ (2)

(v () &MVl o 2 () ol ¢ W)

MFﬁﬁmbr\7rach§%fbtw<t &k%mm%?—aﬂ—zmﬁbt
KA (3) BPIT D,

AVauBUbf—c (3)

ERQ) OKBR, ABFT—424X— Z#bé?®n§&779bﬁ%i6hhgt§§
%15, ( Q.E.D)

3. 6 PROLOGK&ST7OISLDOEKR .
PROLOGIC & % &, PROLOG Interpreter in PROLOGOD FHEEZRW T, NBORLEE S

KRBETEHIEEERGERNK, ABTR, NHORLERRE T HPROOCTOT S Lh%ER

A3 (M 3.28K) . tRLABOMAKCELTR, 3220747 72RALL,

KA1 QEBETREBOREZOTILATH D, AT -2 UL TdemoxERITLU T, R
TRNEAATELC LKL LGS, ADT-242HBTELBER. iT—2X-ABRED
F—aNX—2Z(current Ab)DOFETHO., NBEORLOBVBREIET TS,

K2 GFEMORE7OTSATHD. RPOBISVWT, BRPOIT-LT (current
db + Input) AERShEENIREET>TWD, 2,3BEOIT-NLT, BYLICE 1
DFIOBRUTML>TL D, 4L5BHOT-NTFEHORBEDLHOBAOEREITW,
BEHOT-NVTFERORBEETTS, BEUBOIT-VEFERHEHBOA Y -
POUHNRUCEBBTH D, PEEZRELCBAE. T —4X-ARROT—4N -2
DEETHO, AFORLOVNERET IS,

KA BTTEMORETEMOREOIOSSATHY, noredun RENETD,
noredun Tid. current dbhSHHB UL 1DOF ~4 (Ki)H (current_db + Input - Ki)
DOSHBAIBENENEREL TS, noredun OBBOBRIBUBEIT> TS,

KAd i, MM OREBETD70JSALATHD, UL, BIV%E 2.2.3.2BOEHRET
B&, KA1 ~KA3 KEODIMUBEORENCHA 2RELIEF—LAX-ZACHLTEZTLTY
BCEKBDOT, KM TRANDT—4%5F—aN—-AKBRATH LT EIT> TS,

_13_
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/% KAl) Deducibility Check 7 */

assim(Input,View): -
demo{ Input,View),ttynl,ttynl,
display(’'~-- Input-Knowledge is deducible from DB
ttynl,ttynl.

/* KAZ) Contradiction Check ( against Integrity Constraint)

assim(Ingut,View):-
assert{current_db{Input}},
current_db(check_db(Input,IC,Message,Viewx)),
co_owner (View,Viewi) ,
ic_trans(IC,ICR),
Check_ IC=, EdemszFR Viewld,

=L

Check_ IC,ttynl,ttynl,

display(’'——- Input Lnnfll ts with ‘),

display{’'the Integrity con straint PL9Yy,
‘Y,

ttynl,ttynl,display(’
display(Message},
ttynl,ttynl, ttynl,
retract(current_db{Ingut)).
aszim{ Input,View):-retract{current_db{(Input)),fail.
tra rs(( cP- COY,{ICP not(ICOY)YY.
trans({(ICA ),(ICAM ICBM) ) :-
i1c_trans(ICA,ICAM),
ic_trans(ICH,ICEM).
ic_trans({{ICP-->ICQ),ICB),(ICP,not(ICQ);ICEBM}) -
ic_trans(ICH,ICEM). ' .

-1
ICB

ok

/% KA3) Redundancy Check in ( DB + Input ) */

assim{Input,View):-
current 4db(X) ,
noredun{¥X, Input ,View) ,

fail.
noredun{ (P:-Q) ,Input,View):-! ,fail.
noredun{¥, Input ,View) :-retract{current_db(X) ),

assert{current_db{Input)}),
demo (X ,View) ;
retract{current_db{Input)),!.
noredun (¥, Input,View) :~retract{current_db{Input)),
asserta{current_db(X)),!.

/* KA4) Independency Check x/
assim{Input,View):-
assert{current_db{Input)),

ttynl,ttyni,
display(’' --- New Knowledge is acqulred [

ttynl, ttynl

(M3. 2 HMHABELOPROLGT OIS LR)

_..14__
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3.7 fE
MBBORILOERBELOVWTEOEGMEZUTKRT,

[f KA EHATEEOREM
Wﬂ%anmﬁ?&hwﬁﬁﬁéjtwiﬂ%i?—ﬂ&—zmﬁm?éCttﬁéo

LH L, RTEENSDOMB LD, T—EAR-ATRZFONBIUHTEROT, HL

CHBELTEMUELS THRN T EARBRBENSRAN TS, (K 3.38%) .

~-RITER -
?- assimilate(parent(tomoko, norio), [parent]).

--- Input-Knowledge is deducible from DB !!

Database

A% mETF
(RFSAOB-AXSA) _r
EB I R¥

(K3. 3 GIWAEHORE)

[ KA2) FEROREM
THHBRT, A3 A - BETSAXBCTFR (BFSA) FEELELE, HRAT
ﬁ,ﬁ?éh&ZA@?ﬁ&bTﬁﬁbi?OC@&%\EE¥WKEwat®&§E
FoTwgd, J

ETRBETH, BEENCR> TWATEARBENTNS ([ GRES) OAYFL
BEAR “NO” £E->»TWWD., | ENWSFEAREROAY L-IHRHHEINTNDS) . C
nid, OREAARLOMOABISBEOFRIEZNENC LEARBSNTNEZOT
»5 (03. 488) .

-KTRER-
?- assimiIate(h!ood_type(youko,b) , [parent]).

--- New Knowledge is acqured !!

yes
7-assimitate(father(vouko,norio), [parent]).

---Input conflicts with the Integrity Constraint !!
Dr. Gregor Johann Mendel says " NO ! "

_15_
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Database
| AlXk —7— BRTFT
¥4 (ABY) (OB)
Br , | RF
(BHY) (ABY)

(B3. 4 FEHORE)

CIT. FEAMERHULICRROBRE LB,
~ OB - -
check_db(
father(X, F),
(blood_type(F, FT), married(F, M), blood_type (M, MT),
genes_match(FT, MT,CBT), blood_type(X, BT)
-> member (BT, CBT)),
‘Dr. Gregor Johann Mendel says " NO | "',
tparént]‘). ‘
CCTR. R|OMBFR, AR, IVOHKE, FROMKY, SRICHISFHOM
BEOBRBEEHLT, FROOFRAZOBRBORIKCA> TNDI LEMRHE “father”
KRTBICELTNG, o

(B KA3] TIEMORETEHORE
F—4aNK—2ZI, father,mother ORBMHSSUT . parent, grandparent® X H S i
ERBEKEDRBRINTVS, 1, 'not( « » <) OBROBEORNEN T — 4
R=ABKEA> TS (K 3.58K) , |

COLE, TEROT7OISANETINRD L, B 3.6, B 3.ITRAND LK
grandparent (i F, BX) BZhUUA DT - 42X -ADABHSBHEINDZODT,
AEGANBLHUBTINTT - EAR-ANSRESND, BoL—~RKES &, fath
er,mother MYEE &parent, grandparentOAPENSEBHINSIAEAREIND,
i, CHA ZRELTHZOT, "not( + « + ) OBROBTEDMHELT — 2R -2
#Bﬁﬁanrmé(ﬁ3jﬁﬁ)°CCT\”ﬂm@mmﬂmmemww)”&
WORNBRONBENSHBHTELENOTRESINTVEY, Chik, " grandparen
U” ONBHAELRBLED2DDOBRTT —ER-ALERINTOIT EERL
T, " ‘

=16-
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] 2- listing(current_db).

current_db(father{yukiko,asao))»
current_db(father{asao,yasuon)).
current_db(father{yasuo,toshio)).
current_db(father(hiroko,masuo)).
current_db(father(tomoko,norio)).
current_db{(father(youko,nosrio)).
current_db(father{norio,fujio)).
current_db(father{yumiko,haruo)).
current_db(mother(yukiko,tomoko)).
currenf_db(mother(asao,hiroxso))e.
current_db{mother(yasuo,akiko)).
current_db{(mother{niroko,setsuko)).
current_db{mothar(tomoXxo,yumiko)).
current_db{(mother(youko,yumiko)).
current_db(mother(norio,michiko)).
current_db{(mother{yumixo,sachiko)).
current_db(parent{yukiko,asao0)).
current_db{parent{yukiko,tomoko)).
current_db(parent{asao,yasuo)).
current_db(parent(asao,niroko)).
current_db(grandparent(yukiko,yasun)).
currant_db{(grandparent(yukiko,hiroko)).
current_db(grandparent{yukiko,norio)).
current_db{(grandparent(yukiko,yumiko)).
current_db(grandparent{yasuo,nizaemon)).
current_db(not(father{tomoko,masuo))).
current_db(not(mother{yukiko,yumiko))).

current_db({parent(_1, _2)3-father{(_1,_2);mother(_1,_2)),L_31).
current_db({grandparent{_1,_2):-parent(_1,_3)°, "parent(_3,_2)),L_41).

(B3. b TMERUEORETHEHEORERN (F-4X-XADOREF) )

__17__
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e

] ?- listing(current_adb).

current_db(grandparent(yasuc,nizaemon)).
current_db(mother(yumiko,sachiko)).
current_db(mother(norio,michiko)).
current _db(mother(youko,yumiko)).
currant_db(mother(tomoko,yumiko)).
current_db(mother(hiroko,setsuko)).
current_db(mother{yasuo,akikeo)).
current_db{mother(asao,hiroko)).
current_db(mother(yukiko,tomoko)).
current_db(father(yumiko,haruo)).
current_db(father(norio,fujio)).
current_db(father{youko,norio)).
current_db(father(tomoko,norio)).
current_db(father(hiroko,masus)).
current_db(father{yasuo,toshio)).
current_db(father(asao,yasuo)).

current_db(father(yukiko,asac)).
current_db(person(harumi)).

current_db((parent(_1,_2):~father(_1,_2);mother{_1,_2)),L_31).
current_db((grandparent(_1,_2):-parent(_1,_3)°, parent(_3,_2)),L_41).

(M3. 7 MERHORETHEHORERN (TEROBREROBORE) )

._.18._
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Database
father mother

ﬁ%—~1{—*—%¥
ﬁ%-—w[——ﬁ¥ |

i) Ve
parent = father v mother
grandparent = parent of parent

I ik

grandparent ( ¥ F, BX )
(M3. 6 MTELANEOREM)

(B K] BB OREH
ITRFIAOmMBENAABTHS] LVWS3F—-424RX-ZKKBMT S,
CCOTR, BTN, PEN, TREOKRZELEBLTIRTNZOT, AhT -
BRET—EN—AKHUTHHLHBINT, F-424R-CEBMETND (K 3.8
2R) ., '

- EITHR-

7- assimilate(blood_type(youko, a), [parent]).

--- New Knowledge is acquired !!

Database ;
_ BFSADmMBBIC
(BFSAOMmMBE BISEHEL

B

(H3. 8 HMUNOREH)

-19-



4. % & &

F—AR-ARBBPRCEZOENKHBUTEREBELTH T, BRKBERSIhTHWSET -4
R-ZHOAMBRZOBKRLSO THBEEZBEL TN S, DFEOALK, F- 2R -XDE
BICFEIDNEPIR TCHINBLEREBLEVELIDOETF—AN-ZABBETOLVOR
KCEBRTHD. |

ZFCT, BYKREFT -2~ —ZikIntegrity Constraint{(IC)K LD ZDEB%EERS
NBERNETHD I xRN,

DEK, [CRILVDBRAMESINTNET—ER-AKHLT, MIZORMLEH TS
FEN, TEH, JUBOERLZTOREMOBERORFTLENTSCLL LD, IFOR
LOBMILERBEATEGRTHEELL, ,

. MEORML%E, PROLOG Interpreter in PROLOGDFRIL LDA T/ OISR
EASGHREDOBMEEERIZIARKLLD, BHELTRUKSICLERVHELEL, &5
K. EHaSNCMAL R (Analganated World) OB OWTEREMA .

MBORMEOPROLOGICE DA TUA UM, CHA 2/REL, AT —42AHIKRE
LTfiok, CCT, NBOREONSE (AhT—4%) £#RA (V-N) KERTD L
DUBETHIH. ARTRADLT, JOBRICBEIDHLKLTSH, LML, —ATH,
ANT-2ERABRCBELLIEL LD, PRUHORHODRES LTUTRLEDOREDOY)
FIELEDOBRONTICENTEI,

GH. COMBERLETOTS LG, FRABBKCT -2X-2& [ CE&MconsistentT
SNEFEALTEINWCLBERINRNERTH D, k., [COBBRBT—4X-2HASE
KZTOETAD IR ERE LD,

SHOMERBELLUT, IFORAMLOY AT AKOWT, LTOERERNDTH S,

FEUMORES LUIEROREZOREOBREL
HAZELOZRROSHILEBRESABOER

¢ F—AR-AOC 1 -BEOHNAKLPBHAT - AR -IKNTHNHEN -2
BEBOER

(@ &)

ARROBEESATRCACEBEZA HiAI 02 -2 BWRARBRON—1EH
AAFRLARGHABEUVTRWVECHRARR, RAXWRA, aHEREEMAA(IC0T)
KERNEULET, Sk, BRMOMARROBLTEYDGIA Y FEVWEEWIE KRR
BHER (RA), BRERM (LX), BBEXEK (KB SKRMVLET,
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