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MB—RIZBIT 5
RIBAFHZEIEEHNA DX A

5 f& — (Kenichi Shima)
(AAEREFLIHL RBEHE[BBEMER)

1 BLoic

EE, MBIFOFTHETCIXZAN—}F L 2T L0ME. ARIVEAICITONT
Wb, TXAN—}FI AT LR BEOHEHBOBHELHMEZEMR(Z X 2 /¥—
Mm@z BT EERLETHERREEZPLIIATLTHS, TX A/N—P ¥
AT LEBETHLETRUTOZ LB LS, '
(1). FETbhb»rIRTVEMME. HEFHRE ORI,

(2. BELHBAOV=XLDER,

ICEL TR, ko2 tr¥Ins,

- RSN, ABOBEZE#ARBLey FLARBE»TELZ L,

- BEMEI - RICEERELRO2LELOLNDIOT, MEBERBICBTLHES
FPRBATEDLZ &,

T, @ICBELTIE, ROIH)HEzRET LI LPEINS,
- MRS rHEBFREEZDL2IRT, BEICEETEDL L,
CHPVCEEREEFEEBEECTICENICRLAZRALHEIr T,
L. FIRBCHE IO EH L2 - Tid b\, v
LRNDBEZWBET L2, WA S, BBNAERRBE»EZHICITZL 7
V— BB RENE Bk —rv ey T JHEEEE® E T 5 Prologt BA T
b, TN LY RECREFTMBORLAZTHRE T2,

ABTIE, TOEERNEZFELMBOA A= ZLIZOWTHNRSE, 52, #
RBBRORRAZEBETLIILIZEY, 7Vv—20FERHELBMEL . RBWH
MEARE L TOBMOCEER AN =X LIIOVWTOIHRET S,
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2. HIBN—RLBBWH T OS5 A

HE~N—213. HANNEEOEANATIELZL, AMOBSICHYTL L0
R, HBENEBOMNBAFELELEIND L) ET, EDODTFT—FIX—R L
BEADICEL L, MBR—ADOBEIIHI-TREB. UTOREZETILED
H5,

1). HEBOABEBNICHE) TV 2—NLHXFEET. HE0EM, BE. HIkR%
YOBEIr-ANBLEEICOIEIVFEOLWIEZ2RFRIEL. ZOBEZEHWICTH
nscr, |

(2). HNROEBBDALLTHETIFRELNRLEETLILINDEL TKRHE
T&, ZOER. EFBREHIBEEZTHL L,

EROBEHLTLINEL T, R4 I MinskyPIREL 727V — L HimBHZ &0
CHIBRBA AT 2HAEL 2,

MoV TIE, BB L T—HBBICL2RE, BIU, BEEEHCIIETSE
DF vy 7ICEVEHEINS,

@O TE, BEF—FZr DI, ZRICBET »HmTFREE. FEM4M (
Attached procedure) & VW I A SN TRETLH I L TEBHEI N5,

TVv—LYy AT LIEZAMOEEBELEHUT I tvwbh, MENLHEE L B
BHEZ2HES 7V —2 2B L THERENS, 7v—2ul3, VEDOBELERR
L. 20BN EE HE FHEITLIFRELEFITIV—2OBRERTH D
2\ .y MZEd T B M, ‘

Wiz, 7Vv—2oBMBRBALGHEE 70 77 20BFKRICOVWTHERSE, 7L —
LSBT AHRBEELE L THBECHELNAIERIZ, 7v—2t 20y FOBE,
Avzoey FOEOSE, BHTHE, /0, BEBZEZFHAL CEBEDEE (7
V—2DERK. BIBRZE )ZITH)>BALHPE, CNLDBIEEZWRICITZ bR
BELZEBRTLILDLL THEBREFZFIRRTH 5Prologhdle ~—2i2, Ih#z
TV —LRBEHEICHEELLYRATLEEZDL, TITE., TDOVAT LR
PRIME ( PRolog with fraME unifier ) & if 35,

Prologld, —HahFZEwmBICEREEIBE, FXT— M AV I FR—VHERITN
BRA» LS, 70977 LTREATHINIZ, BEL», RO LS 4 d s HEk
PHEEREABTLIIETHE, REOEDHIZ, AT— AV IDIEBZLEH
EDEFTTIEI%R . [T#H—1b] ( Unification ) £ Figh 2 -/ xF—> 2 v F
YIS ST, EFTREHIRTY. COBBREAVCTILAEZEDL TR TH
5, INLDMEIZ, HMEX—ZADT 7R, HWHRIEICEEGT S,

PRIMEDfIF#N—AMEDFH L L TUTOL ) Zm»biFon s,

(1). BRVNMEBRBIrEZICITID 7V —LBMEERRE, Bhh vy —>



215

vy Fr 7L E T HPrologEBATHEICE), BETOLLILTVHR
FHREDEBITE S,

(2). BREUBEFOBBEE» LT, MB—ABOBKZzESHICEATE
5,

(3. »NF¥—rveyFrBETAVWT, MBRX—X~DOFKLT 7L A
BR—ARADT—2 IS5 E. #BF (LispB% b L < l3Prolog #FHIC & %)%
YE. BR—WIcAHETE D, :

(4). HBOFRP—ETIELL, NFAFDOARNTBE/REEFTRICERDS
L TEDOTERRLHBIBI LD,

PRIME(Z. H7#E. DEC2060 LT, MACLISP2HWT A4 7V A FENT
Wb, 72, PRIMEIZ, =¥ 2 XN— |} 27 B EHABLAEBEKRINE
(Knowledge Representations and INference Environment) D HZHi#E & L TN E
S5 b, KRINEICOWT3REHET 2.

3. PRIME® 4 # 5&

3.1 HBX—ZOAFRBE (7L —LDHEE)
TV —2,OBMERERIIRART, E7Vv—24ld, VAT LHT=—27 &

<frame>

<slot 1> <datatype 1> <value 1>

<field 1> <field value 1>
* <field 2> <field value 2>

<slot 2> <datatype 2> <value 2>

.......

X1, 7v—20B5K

ERL. HBORvy L BRINE, ERuy ME ARy FOfE ZDR
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Oy PO T— S EOBEERARTET =247, BR7Vv—LbF 7L —
ANRITHEREBERZHBRTEIA NNy 20— 2bRb, 47N 7F
YAB—NERETLIILICE), BWEBBROMBERICHMEZHRL ., ME—
ZND—BH#BREODITR/RIL D, T2, 7T4—NLFid, 2y bOFMERT, #
ELTFRER2ECE, 2y PR THIEMEER, EF)»iTbhli2B4. #
DEHREFEHEINE, COBHENIFHREDI 2T — %/tﬂﬂﬁ il
N—ZNEHR, EFEHNFzy 7B EICHWS,

PRIMETIi. LEBEOHN, 7v—2%, R0y &, R0y bDOTF— 2
PHVE, HBRECBYWIRINESTH4TH) . 20MIIHBZRENER
TYRATLPHEBWIZITI 2HTH S,

3.2 HNERH

321 BXHACE ¥ 2 v 7 R)

PRIMEN Y ~ # v 7 A%BNFREETHR T, 8B, " UTEERT, BFEY v
Z w7 REFEFKRL N,
<EE>
<HEH>={<KENYFIAL>I{KENDYFINL>Y: |
; L, BBICEINIEDY TINVEEAUETHS (F— 8 ) &

SR> H B,
<EDVTIN>i= + (KHAFE> {(<E>})
<EDNVTIN>ii= — (KBFE> {KHE>})
<HBE> =< HE >
<EBR > =<HEFE>S{<HEFE>|<HF>)}
<H>=<EE>|

<FE¥E>|

<Y R >

(<BE> {<HE>})
<EP>::=*<ZH> ; KEOEMIC*2fFiTc b D,
<i§>..—<//*k}lz> | <BF>|<ZAP) 7>
<Y UVERA>u=FEDOXTT
<xbuy¢>uﬁ<vyﬁ»>”;&%@i?%%“%@hﬁé@o
<VRAPM>o=({<EE>}) ; EBOEVCE “() THAZLD,
<BE>..=<HZH> |

4



<Hi DB >

+(Append nil *x *x ) :

+(Append (*a . *x) *y (*a . *z) ) - (Append *x *y *z) :

PRIMED fil3. B Y X b (Property Lists ) DIETEERTH I & L TE B,
TV —LHDRAB .y POBEELTHMTLIIELTESL, 7V—LHDHDER
Nl ER2CRT, 7v—2sHihHIHEEIT. TORFHERF P77V — L2 ETK

brother

cousin
slot datatype slot datatype
clause: <prolog> clause: <prolog>

+(cousin *x *y)

+(brother *x *y)

-(parent *x *z)
-(parent *y *w)

-(brother *z *w):

-(*x father *z)
-(*y father *z)

-(not eq (*x *y)):

parent
slot datatype
clause: <prolog>

+(parent *x *y)
-(*x father *y):

+(parent *x *y)

-(*x mother *y):

X2 7V —2oHDOEHDER
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T 7% ZAF 5, 2HELRABOREBEIEREY) A E TV —AICHEHEFELET 584
3. BREVR VO ZEB%RT 5,

322V 77N, BIUCHODER

PRIME!Z, R HMEDO~ v F 7, HmB oAz T, LT
%@%%EDLE<;&#T§5

L. ZV—2LDT 7 LA
FUI R L7V —2oDHEEEZERLL T, & (term) DB L L T, 7v—

LB, ROy VR F— I DE(ET— 4TI E)» LB B3O L

TUTNEIICERTL, 5L, b2EX*SBTIHERERETD,

( <Frame name> <Slotname> <Data Value> )

<fl> (*X YUMIKO *Y ) ; R0 v F&iZ YUMIKO 2> 7V — L& L0

BzXkDd b,

(2). LispBi%k

LispBB oMU L 0FA&Z. LT L) icikEdkd 5,
( <Function name> < Parameter D it 1F > )
INICEVEBEZZOFKICHL CHEAT S, BL. IR ZOEHIETHICE
FoTVWIRENGKHDL, 2D, BIBEBAN T AL LLTHKI,
<fl> ( CONS *X (FATHER *Y ) )

(3). Prologihzg

Prologii ZE DM H L DFEIE. LT L )ikt v 5,
( <Predicate name> <HHD I > )
<f> ( COUSIN *X YUMIKO )

MHMARARBREND—BERENGIIA T, RKELELDLDELT, LT~
LispBAf oML (CALL, EVAL), 7V —2D7T 7 £ A (FCALL) Ofthic
TV —sDZN—T7{t (&LIMITS ) . &ENHLRY ( RETURN ) DibE» b
5,

4. PRIME » /LB &

PRIMEDREI K& biF T, —be v 7 7 v 2363,

4.1 H— ikt
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PRIMEIZ., #—fboxdfE L T, Prologh HiF» N TH <, 7v—4a b Zox
frThEHIRIMELL, TRIZE), A—DERAAI=ZLDHLET, 7V —
LADT 72 A EFHREDEEBFITZDEVIFAI»BLNE, ZORBOHRER
) Tl i

322BENHDEB THERLEHICHAOZHICE=ZBEOLDHIEBRTE S H,
ALBEZE TN TNOBEICERTERLICEA. UTOBEIRMICHE LB
5,

(1). Prologihg&E DIFUFHL,

(2). LispE¥OMUHL,

8. T7V—LNDT I xZ,

7. (DDPrologiiaf e LTHKH, BFL L TERSIN T wRIF, B, CHOHED
MEEITH, DL, ZUNIFRIC@DLisplEE L TH, zhz 88T 2, B
BEBBHALLCERXNIITHANIE, Ny 7 79 7@¥RBIVAEBZRVET, b
L. (). QTZHITNIE, QD T7Vv—a~DT 72 L THW, 3OHNEH 2
KT, ThUABET, TXTERKETA, AL, Q2BEL TR
CALL%Z. )2 BXAL I NIIFCALLZ T 2E T, BEBEMNDOBEI»TE S,

425y 7 b7y 7HENE

HOETICEBRLILDIE, ZOBBTELLER~ORAZHERBRL., xv 7
by 27 ERIL, ROBERHE IH»T, RRESEMEROELLBHR Sy 27+ 7 v
ITDORMBIC G L ofch, TNTIEIHBREFIIAMETHLIDOTLUTORLTRR
L7z, : :

(1). LispBAB#zEEL -2HBNIL” »R2 L, BEHIC <y 7 7 v 75%
Ld, CNIBATHBENICHBRELXITOSBELELICENTH S,

(2). HBOEFTBREIZIBVWT, 7Vv—20FEBHE» TONLIHE/ Ny 7}
Ty 7WEELE, BHNIZURMO 7L —20REBICRIEEZHI TS, fiz
. HLFFMBERICL LDV TREZIT ISR, HDIRATRVEE > TRHEFL 2
LTYL, Mo BECEETWBEY S5, OB, UK RIHEIEESH
TEY), ChebtoRBICERLZTNEL L, ZORELZETHICHT
Y. FOFER, RROZBRTEL L7V —20EEERE. FRATLRA
(substitution ) * RIFR L BB THEL. Ny 7 b7y 705E LK, COFE#HED
CICERTTAHIETERLTWS, k5L, 7v—2462RkETLINOTR L
(. BB L RmIROBEBHROALZTEZ S,

5. PRIME® 3582

7



Do
1]

51, BB A A= XL DEENEL S

HREFICEE P2 RKRL 2BA, BENIC Ny 779y 20 8ZY), iDE LD
GRE2ERTL2-OETHMA»G PP I TEL LS HMBAYDDL, CORBE
LT, BRFHELMEL., Sy 2 Iy 70 emASLHLL, RO 2%
UBNCEA T2 BEE LD, Ny 2 bS5y 23 ERITEARORRE%
L, ZH2BROBIHIICVRTL2BENLTEI I EXERBEHBTCHL. £
DICHDAH=ZXLELT, UTOVRADBEZ LB,

(L1, HBERE2EBL., Fn2zEAHETS 2 L2 X 5861t

(VXL 2), B3T3 RIMEFEOfFME &, BRBEAREIC & 5 #@5b.
(VX3 BHOBBRLHOBBRLYoMBIcL2F o c#RmTFRENDERICLS
B, ,

PUFTiE, v, VRA2EDWTHET S, VILIIZDOWTIEIARDK
HBEETHD,

5.2 HBEROTH. BRMC L 5w

XK DPrologld. KB L-HL., RILI-HL, BE. i—fboxdgiciy,
AEIRMLEUIEZ2HBIERL, 2 DXy 77y 7 %8|&BZ L, £2o2»D
PrologllBERBITIZ EiZ 44 F 3 v Z7I2fEBRL . FRT % Assert”s ) A
AABBEIH DD, FREBRDLAEHLLIPERTEL W, 22T, HHOETH
BB AEHOER*TFORELL 7V —2dItERBL., 20EREEL A
LT, ALEERYVELOGREET, BHIZERMNY 27w, H—Lx3FE RS
T5, UTICZOFIEERT,

(A7 v 71). H¥mEROER

EF&NEHE2, BRI, KBRCIEL. FF, Proved-Clause (P-C), :
Not -Proved-Clause (N-P-C) &\ 9 7V — A (HRTHEHD~y SR ERELZD X
Ty b )IZEMEMRTE, CNLDOBMEINTEHIZ. X7 v 7208 —{LDKIC
Rwoira,

(AT v72). EEEROBIAI L HH—1L
Tv—siZEZoNEHERACEEEOB—LOEEER~S, 5. Ao
TEREH» 7V —aN-P-COFOHIZEEINTwRIF, M, H—LIZIEKBKT 5,
ZORR., ROGBHRMEET, L, PCOHORIZANIE, FnrzERHLL T
MAL THR—ADLEZITH,
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5.3. REHMABEIC & 5 Bt

HmETOOITEE), INEBWTHILICEN, UTOEBICH > THE
 EEERET S, | »

1. RKBEDOZEWTL— A®77tz%”¢¢éﬁEHM?é E CHEFREH
PBREET D,

2. FERENLERCBLTTIV—2270—7tL . BRGEHOTEH % 7
Do ' ’
3). BHOEBFEDEILTL—LrRETIDVEAN. kb E—D7
V—abtewFT LI BB EEEHL, FRICBLTHLEET S, M2
iF. B—FoBErbnid. F—HOBBREFERT LI L CERRBELES,

5.4 EBLOEGME DT

fle L. M2NCOUSINOH®RZZ £ 2 2, HERFOEH, BHAIC L2 #EIF
fL(v~A1)TiE, RITFERIOERET, EFEBAFrEFICERINT, 55
PEVIE, RBRLEBAOHBIBEELIEHEL. Ny 2Ty 7DEK
PEBEBTED,

BREBOBREC LB (L A2) 2T b, Pv—2EH/LEE b L
LR ET o7, COER. R3NLI LBV ARIRC EvwIBWEE:
[HML7H2E22 EHE0RVHBYETCTEL, JOHAII4—5EERLE
ns,

+ (cousin *x *y)
-(parent *x *z)
-(not (memq *z
(shintarou kazuko toshio junko)))
-(parent *y *w)
-(not (memq *w
(shintarou kazuko toshlo ]unko)))
-(brother *z *w):

XI3. #lMSEMFEfFML 728
6. BbHiT

VA A*”%ﬂ‘&%ﬁtProlog%nﬁATé EREVHBmFRENER., ETIC
BWILHTosEZR[EEICL 7,
1). 7V—2DETREAINLHBR—ARNOEEN ERDL. LBICIBLTY
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AFI 92T 72RL, 22 fHTELREL /2,

(2). MBRX—2ADT—2IcdTH8IE, 51E % ¥ %17 ) LispB . Prologit &
DB FRICHZ 5RRITL 72,

DEnZ iz, m#Ezk 8B4, 2868103, 7v—20E2T 7 XL,
T, HOBAICE, FHEXPEHLABELZLBELTLIIE Y. Th b
PEEZRICRYOE ) 2DICEBTH B,

LIz 53BNBEILOMBE A S NL—LELTEEHEL, JVAWEDZFEX
FERL. IRORVWI AT LOBEZEDTITL, b, BELHERAI=
XLDEB KT 5,

mZIC, HEMBEES, UTHREEERMABE—HMEAEZRIILS, MEBL
FIN—TDHLZICREHL T,

<&HEX# >

1. /Mt B REE—. BF HBE: A&7 4 7KE 02DV T” 1A HE ¥
%26H £ EH K&£3C4

2. & RB—. &K X:“HMET7 1 FKE-0X BT 2 FR &AM OWT” FH
=% 2600 £ E AR =3CH5

[3]. Minsky, M : “ A Framework for Representing Knowledge”, The Psychology
of Computer Vision , Mcgraw-Hill, New York, 1975

[4]. Stefic, M : “an Examination of a Frame-structured representation system”,
Proceeding of IJCAI, 1979

[6].  W.F.Clocksin, C.S.Mellish : “Programming in Prolog”, Springer-Verlag,
1981

6. & %Z: “Prolog AF”,bitvol 11,n0.5,6,7,1982



(& LIMITS <Y 2 b >)
TVv—LDITN—T71L
-(ADD <HF> <HZF> <FH>)
LISP?» ADD
-(APPEND <> <IF> <H>)
) 2 b » APPEND
-(ASSERT <73 >)
BODEH
-(CALL <BE> < ¥35 X % >)
LISPEB ORE LA H L
-(CCALL <3E>)
<H>DOEUHL
-(CDUMP < #Hj> |ALL|INIT | FCLAUSE)
HORTR
- (CUT)
CUT OPERATOR
-(DELC <#Hi> |ALL|INIT [{<¥(#%¥>))
B O Kl B
-(DELETE < % #i>)
B D HIER
-(END <3 >)
PRIMED#& T
(EQ <> <HE>)
EMHEDF = v 2
-(EVAL <HE> <IE>)
LISPEE B DR D#HE—1b
-(EVAL-CALL <B#(> </v5 £ % >)
LISPEEE DR H L
- (FAIL), (FALSE)
KD Hi
*(FCALL <Frame> <Slot> <Value> )
TV—ADT 7+ 2R
“(IF <FH> <H> <FE>)

//
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IF-THEN-ELSE 7 4 77O &4 ZER
-(NONVAR <ZEH>)
RAZEBDF v 7

-(NOT <#H>)

<H>DEE

-(OR {<HE>})
<HE>OX U DHBM

- (REPEAT)

CNELE

-(RETURN <ZEH>)

EROBEDOL HIKRY
-(RUNTIME-END <Z¥> <Z¥>)
BReRIET R DR T

- (RUNTIME-START <Z¥>)

e [ 5l o0 B 75

- (TRUE)

ENHi

- (VAR <E%>)

RRABEBDF = v 7

/2



