B O

Lol

BIED % 29—+ X5 A3, LISP % FWTE
RBEhTwa. £L T, LISP 0 Rk, =+ 2/9—
PRFADBREREL TEJe. ¥7z, LISP O
B BT, RREBAED, X ~LOITERE: WAL
T, 2—HeEDA VE 72— REEBLIcxF 20—
FORFAMEREIN TV EY., £04l, FORTRAN
SOEBTHERINAZ ZF RN Y XF 4L H
5!)'

LISP iz T Prolog it &3 2% Rst— F & 25
LDBRIZ, HARSEMITT Prolog piffbhTing
BEOMENTENT VI, &7, Prolog OIS
D TIE, Hungary® THERICTHOHTNEDY, X
BREDDBOBLEL BRL TR WVWT L b H - T,
Prolog D =¥ Xs¥— b & 257 &~D BAICIZ REG
BEFBNBNLITHB. AMiZ, RAOERRICH &
ST, Prolog D x4 X /¢ — b v A5 AADEBD
THEHIC O TRNI b DT H 3. 2L T, Prolog
D b OIEBH PRI 3T 2 8o KREE LS %
BHohICT 2 EMEABOMMTLS 2.

AROERE, =+ 29— Ly 27 AOHEICON
TOEZFZ BB RE. Rit, COEZH%
Prolog TED &5 RERL TV hicinz.
T, V—BRBD X R0— by XF LA
LT3, Ric, MREROMMEAT V27 P &L
TRETIAT V27 MEROELF2B)3. &b
iZ, TFAN— Y XFLDSHDOBE Prolog &
OBIREIRML, £hssEok s BETEREShTH
S DRDNTEET 3.

538, AMD Prolog v 4 v # 22 DEC-10 ©
Prolog VT IN3 Z EIcERI AL,

t The Design of Expert Systems Using Prolog by Fumio MI-
ZOGUCHI (Science University of Tokyo).
1 ARENASETYRER TSN

A

b3

i

Prolog (C kB3 TF X/~ P X541

XM
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2. TEZRNR—-PYRFLOMEIZONT

EREENEBERL-T, T+R1— by 25704
BET 5 & ORI ML IR T REEL TV
B, B (2+ 29— b) OmEE, 3/ 0a—
E2OFu 5 LELTHAL, MRRLLOHIELE
BLTOKONBIFANN— b RFAETZE, 20
VAT LADOBEIRBIIHECHEIBAMNE. &
o0, ABOKIL, Fe2OHEBT, ThEho
RELEBELTVEHSTH .

BERETIY, T+~ v 2720 BECONT
OHERIZ, FBMFIAD/ €5 £ 4 4 (paradigm) D E
AFEBRALTOBY. B A A, DT LA aps
WY T2ETR, ¥—L9 X i0Bicl 7B
ol TOHhS, AMOBERRD =FLEL
T, g7y a vy X540 Newell, A.icd >T
REIN. COFEY, BERBENS 27 2A0ERIC
SRAEN, V-Vt X 3 ABRIHD 5 4 82 1o
oo LIctsnT, V=W R—ZDT7Fu—~Fi3, =%
AN— P 27 LEBET B E XOMBRED 5 &
ALDVEDEESTENTE.

W= R=RAYZAF L, “bL~RESITI~EL”
(IF~, THEN) OF4t & THb S N7 M4 0E T 2
TeHDY AT LATEHS. THLIYRFLAET LY
YaYYATLALESHALDB. R v—n~—
AV RFLZEENEEED LISP 2FTERE O
T &8P, LISP TONM—~R—RY X5 LD KM
i3, “IF~, THEN” TEBE NIV — V42 BB 37-
BOA Y27 Y 2EERTEECAHICHE. CDONV—
NVBROFNZ, B-1 KRS I3, L—n
DERHE, THbSL, IF ERAHF—2E—KL T
WhiT, V—LVDOETEO THEN 42 8H33 D
TH5. IF {icit, AZiE, ER0BAIC, “4kiEh
WCULBEZHE I " BHLIh TN B. i,
THEN #iciz, “Z0msiE, »EL X" &5 IF
BICHIEL - RE BT TIAENE 3. 5L 7
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( Start ’

Prolog itk 3 x+ X/¢—= b ¥ X F A 1387

Matching
T
Return to - Action
the first rule set.

(PS-TOP
(LAMBDA NIL

Is there
next rule
set?

Replace by
next rule set.

(* PS-TOP CONTROLS SYSTEM FLOW OF PURE PRODUCTION SYSTEM)
(PROG (RULES MODEL RULES* DB RULE RULE-NAME)

LOOP 1
(START)
LOOP 2

(SETQ RULES* RULES)

LOOP 3

(COND ((NULL RULES*)

(COND ((END) (GO LOOP 1)) (T (RETURN NIL)

(SETQ RULE (CAR RULES*)

(SETQ RULE-NAME (CAR RULE))

(* IF PATTERN-MATCH-DB RETURNS TRUE ACTIONS OF

THE MATCHED RULE IS ACTIVATED)

(COND ((PATTERN-MATCH-DB (CADR RULE))
(ACTIVATE-ACTIONS (CAR (CDDDR RULE)))
(PRINT-RESULT)

(GO LOOP 2))

(SETQ RULES* (CDR RULES"))

(GO LOOP 3))

B-1 LISP KXk Z NV —nR—R Y RF LDV VERREREK

N— BB -TEY, EONV—1EELLTIC
BETIHETCH-ADBFAIOTHL. Thnd-¢&
LBV N R—ZY RF LT H 5. LISP T —
NOBRREEL HiCiE, IF Eor—niZ%2H1
EREL, RHEEF2ERLTHE, £hehoY
2 POER%E, CAR ® CADR it ko Wbt &0
510 X MuEE, $7, CADR (F2EROLHR) &
F—2B—BL TV D7y F v/ RBHEKRD S
a/s54¢135, IF LOXKERD ) X FMLEP =
v F v7% LISP T Fur 528k
NTEZ. YL, YRATFLLELLHBLE, CORH
DRBHKEIEE LI >TL 3.

LISP iz3L T Prolog T, V=W ~NX—X¥Y XF A
ZERTBELED L SUBHEEB>OTHSI0. H
iz i3, Prolog RRITRT & 5 18 w— VEBOFHER
TS us 7 L NEBHNTNE.

A:~B1, B2
ZOFR, “ARRBlE B2OMBc B TE3" 5
3, “ARRI-»ici3, BlE B2AHRLT
WIEBHhIIR SR tRrc &8TE3. kD,
R— YBREARMICEZ, ROSBE IV avv—nE
RILERARF.
A if Bl and B2
L7837, Prolog &—R—=2Y XF 41,
BEAER—DODMBRNAETHDELEALS. LISP 0k
3iz, IF £% THEN o0& fH 7 o+ 253, Prolog
TRt~ VHOEFTF o RiciEdT 5. TOEKT
i3, Prolog BV —NVR—RAY X5 b EHBETEDL
T&3. 1KLL, EBCR, ANFT—20RHASLE
REZIBE, BAOIREETS.
REMICIE, Prolog G —nw~—XY A5 A LR
—rEZ 510 3P, Prolog TIHV—NWR—RAY IXF A



1388 " # &k =

PERTEENI T u~FbEZI OB, 2D,
Prolog # 705 AEEEAH 1T b, HB NI, #
BYRFLEARLTHT, THFRAR/—= Y RFLOHE
HHEBRERIL>TL 3.

HIB D L T i3, Prolog @ H> Il 4 FHkb vt
RIEEIC 130, HEiT, L —_— ZPISD MR ¢
544 u, PIIE, 7V—LaPEKREy bORBICH
LTid, FDLSBTFu—F E125 L0ERO L
L1113, BBEOVMBTIR, 2—HEDL V27— 2X
PN —NDRBHEMRBEICTT>TL 3.

T3, BUIC, BIBOMBTIFA/ -+ v R
FLRED LI ICHEL TH L bich, Ric, &E
DEZHFTY AFLRBFELED LS ThiIZL VA%
BT 2.

3. Prolog 270 /SLABBEEER-LZ
DIFRN-FRFLOMEIC DL
-c's)

Prolog # BT —VR—RAY X7 &% ERT 3
Z &3, LISP icH~nid%h#id B>, Prolog it &k
BA—NR—RY AT LAOEKPERL OB, KD
FurS I LTHB.

try-rules (Rule, Conditions, Facts):—
action (Rule, Actions), print (Rule, Actions),
set-value (Facts, Conditions, Actions, New
Facts), search-rule (NewFacts).

zorus s e, v-vEBRTIRGERL
HDTH 3.

HOFEFD 55, F15MINV—1DES, F25]
i3, V—rOREE, Facts BANIT—2%2RTH
DLTE. LORER, HIV-VERDHALT, £
DL —NDEREED Conditions EANF— 2 &~
v FUTRER, V- NVORBED Action 2 ETT 5
7-»DbDTHB. MOKKTE, V—-roBSiox
JSL 7z action @5 bH 5, Actions O KL TE
NAHRI (print) 5. set-value {2 Actions O#FE
# Facts (i~— Z#E£8) ithitT, HLWES,
NewFacts &35, ZOHADNE b 5, RAEL
F—aDibic, BRMIC searchrule X777 5.
ZORBRER, RIS TLTHS.

search_rule (Facts):—
premise (Rule, Condition), unify (Condition,
Facts), try-rules (Rule, Conditions, Facts).

CORER, HENM—ERDHUL T, £OREE

Dec. 1984

(premise D 2 51¥) & Facts & 3—F T 2 » %,
BE unify TF v 273, TOHKR, try-rules T
Ty FLIN—NORYTFEBRBTIENIDDTH
%. try-rules & search_rule D BEBEMSWICIL > TL
F ot V—=DA ¥2F) ORI BREDS,
ZDOZDOTH5.

%7, unify 3, ROLKIRYR D= F /%
WR2BETH 3.

unify ([J1,__)—!.

unify ([Condition| Rest], Facts):—
\+(is-list (Condition)), member (Condition,
Facts).

unify ([Condition| Rest], Facts):—

unify (Condition, Facts), unify (Rest, Facts).

BDEOANER, UTOELTHS.

1. PV Ll DEERR YT

o. Condition| Rest

CAR BORHEE Facts L2 v FT20%
A%, Zd& & Condition 28 ) R FTHRINE &
i3, Facts OHicRHERND 2% H 5.
s~. Condition]| Rest

Condition Y X bD & %13, Y X +D CAR
% LT, Facts L2 o FTEILE Ih%H
3. LT, Rest &2 T HED 8% &8E
7.

ZD M, try-rules THEbh/: set-value i3, KD

ABDORETH 3.

set-value ([Fact| Facts], Condition, Actions,
NewFacts) —member (Fact, Condition),
set-value (Facts, Conditions, Actions, New
Facts).

set-value ([Fact| Facts], Conditions, Actions,
NewFacts)—
set-value (Facts, Conditions, Actions, NewF),
append ([Fact], NewF, NewFacts).

BDEOEKIE, UTIKRTEYTHS. Tabb,
Fact 3% Conditions 3D * ¥/ CH 5%, dL
* T HiiE, Facts L2 THH~N, Actions 2%
L \» NewFacts &3 3.

PDIEON—R=2 X5 413, RIM Xx#EH (For-
ward Reasoning) Db - & b D TH 3. &
Homhiz, B-2 icR_RTEH1E Fact(AHNF—2) K
37— ABBRON—VNR—RAY AT LATH3B.

Rx HRIEL - Prolog itk BN = R—RY XF

N’
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Fact
3
Premise
!———> try_rule
next_fact

El-2 Fact BB ON -V R—-R Y XF LD
Llr[ol 2

A@ APLICOT*D[EE, PEok S uHlffEs
D, BYIORES XAF 4L T, LISP » 5 Prolog
DT as T I v IERBERERIE - o ovic, Fo
I3 LDRT v FEICH, BIEREINEL-7. L
b L, tail.recursive 727 n /"5 AicBh 321 T,
7o ABBEEDOLOREHINHENL-TET
W3. LISP T, Fo/J5sa—F2BAeLbHF2 &
SICLTERL THW L diE, Fus 5403~ F¥K
Z0b0i¥ML T Dt L, Prolog Ti2, 7
o/ ABMickD, kha ey ricEEphs e
ME[EeT & 5. Shapiro, E? jz &k % &, Prolog ® 7
ny5 3 v ERE, BETS, RERUBSLE
, &1, FNEFIE, FLOZF AN Y XF A
AEOHTTHERLBOTHRZLEELONS.

4. Prolog MRV RTFALALERTELEED
Tk RIX—= P Y RFLOREICDONTY

Prolog #7073 AEFEELT TR, v—Iv%k
EFTTMRY AT LELIELICE &iCik, v—1D
EREREEDEIK T EBEETHS. bbAH
A, Prolog 2@ b © Oy X7 413, BIEITAI:
& Sz Wi x#% (Backward reasoning) & 7% 3.
ZORRIL, WOXHSUN—-LVTELCENTES.

may-have (X,Y):—
has (X, Z), suggests (Z,Y).

ZON—OEBRRUTOEBD THS. THbLD,
“XNYThHii0icit, XnZEN>HBLED,
»O, ZNYETRHTEIETH 3" Bkt K
DEHIBTF—42%2 Y, Z CANWTHNUIT L F5.

may-have (X, [gramstain, "Grampos']) :—
has (X, [morphology, coccus]),
suggests ([morphology, coccus],

[gramstain, "Grampos"]).

Prolog itk 3T+ X1 — P& 25 A 1389

MYCIN g ISL 7o~ DBk TH 2. BHHE
LT}, PUTOo&EHTH3.

IF : the morphology of organism is coccus,
then, there is suggestive evidence that the
gramstain is Grampos.

Hammond, P. 5@ apes (Augmented Prolog for
Expert System) DOV — it FEEDOFERIC L > T 3.
apes {3 Micro-Prolog TERE T3,

Prolog ##{ A7 AEA L T, TFA/N—}
YAFAEBETIE AOMERR, HPREOKSE
THHA>. MYCIN ik 813 3 why © how & o
THRO S 0w AR FRT B LN~V R= R R
FLTRMNETHA. Prolog Db Dic i, dHH
ATHLI-BEERE> T O T, why ® how
DEHURELEML T, PULHERO S0 A% H
DHEB ESRLBBNIFESEN. coMcBELT
i3, apes {3 Micro-Prolog % T, why, why
not 31U how - BEELEHBE L TWLA.
apes D7 =aTARIIZTHL f BEED FHL VBB
vy, L, Clark, K. 28488 L 7= Micro-Prolog
OEBIc BT A EILEICIR, MbH L FAN Ham-
mond, P. it k XN TWA. T, Hammond
DIERL 72 how DO¥REZEHIRL TRD & 5 10485E
BT, RO AEMNTECLENTED L
%87

how (Sentence) i—
parse_of-ConjC (Predicate, Sentence),
clause (predicate, Body),
solve_demo (Body, [ 1),
is_shown (Sentence, (Predicate +—Body)),
explained (Body), nil, nl.

ABFE how ODARRIRDTRRTED TH 3.

1) & v5 vAh S Predicate ZHRRT 3.

2) Z® Predicate D3R~ — AR H 2 0L 5 .

3) #® Predicate AT AL L S TEZINESD

.

4) %@ Predicate ® J 25 + ¥ 2 HNT3.

5) % Predicate # ¥FETHRT 3.

ZDOMRED how hTHEHH 3 demo i3 Bowen &
Kowalski #2817z demo REEL R UEKTH 5.
LicttoT, BEY X7 ABEDHB<—ARKH S
We—wind, how IKMHIET 2NV —VEETEHE D
M demoi kD F v 7ENB. 2D, AEVN
A 5AT, BED how 45, ME~—RdhOMES



1200 Aol F el
100UV 1H bl

WS EATENL & S b2 RTIBETHS. how
OEBROBF I3, UTIKARL LS EMtheins.
how AWODMEE :
sentence=/[taro, should-take, aspirin]
“KERIITAEY v2KUXETHB”
@® parse-of_ConjC
ANIXHORFEEZID HL T, ROFBICHHT
5.
should-take (taro, aspirin)
® clause
should-take (taro, aspirin) & 2=7 133
clause ABRNR— AFILHEDEIDEF 2 v
7L, dhid, €D Body #HOHT.
Body=(has_complained-of (taro, pain) &
suppress (aspirin, pain) &
not (is_unsuitable_for (aspirin,
taro))).
® solve-demo
# 1 5|%uc Body #hA 5. HE~— Xt
{2, has_complained.of (taro, pain) H3FfEFET
3D, solve-demo ZFKINT 3.
@ is-shown ic X 2RRDOHA
“taro should_take aspirin”
ED XS —NEROILY, RDOLSiICL
TREN 3.
should-_take (taro, aspirin):—
has_complained-of (taro, pain) &
suppresses (aspirin, pain) &
not (is-unsuitable_for (aspirin, taro)).
P EDNED 5 B@BRIL KB AI, 22—+
i, KD XIEENEE-ETS
“taro has-complained-of X”
Zhicxy U T, is-reported % confirmed H»F 7243,
denied H& S %t a—HFiICHHAEDES.
PUEDESiLT, v—ndEDkSicL THEES
hEpaEKTT505E how 2ERTHENTE 5.
Prolog 27 us 5 AEELEZBDT R L, #l
VRAFAERBLTIF R0~ by RF L5 HHT S
L EDORERR, AM~—-R0BEL, HARELE
D& HICHIESFTOL », BTFHLLW. £LT,
Prolog #Dd DD #h o~ X7 60D Wi, Wdr &t
WTHO, BIMSHRCTIHICE, BASHLOT
ENHKRETHD. B2, ®— VIIOHEPE KL 3
T2 LI NEBPLETHSS. TORKRE, RHEH

Bn TH .
Ky = b

»5, BEREZHELHOFMEEREERTSCE
NTE3.

wic, P ERRERAV/TE R~ P XF LD
B&ERAEHTH LS.

Clark & McCabe'®’ {2 Prolog ## > X574 &
KO, MRTEESEHY X7 L%, ROBET
fERRT & 3 T L &IRL T

1) certainty-_fault (A} B}, [X{B])—

is-all (L,[S, F of A, P],
is_.syndrome-_for (S, F of A, P)),
gives_certainty_of_symdrome (L, X).

2) certainty_fault ([A|B], X)—

is_part-of (Y, A),
certainty-fault ([Y, A| B] X).

1) oBFER, ROLIBABTH .

»5MRNELZ NG L, ZOBEDORERRE KR
#L, BERicHL TEDODNBHERD CF {2 2 —¥
RANL TS S OIERICIRELH 30 5 0E BT
3.

[AlBl im0 vy 2+, [X|B] Rigk&EERLE CF
oYy XM, 1, S,F AP ZzhEh, ER
HERE, W& CF ExRbOLT3

2) OBER, ROLI>NUARETH3.

HEBWRCNLT, T TFHOBREREKT 3.

PED &SILT, BED L OEEHEEDL S, M
Rt el T s RBEATHTICLNTES. H58
RO L, TN 3 AR KERC OIS B &
S REIIIESREIF CTH 5. £, Prolog @
BORBEM L THIcELL e BERKEEZZC LD
T&3.

5. Prolog ZAW\TH 7>z ¥ MER%E
BALEZRRI~ PO RFLOBM

Prolog 27/ u /7 4/ L L THIE &ic, LISP
DESLF-2BEEENT, FIZE, 7Vv—-_LDX
SBHEEEL KRBT 3ICRBEYOE L ETHLE
bhTx. 2D &id, Prolog REEEHMNFER
T, BERBNEV S BRICHIEL T B L —~—
AY RF AIDNWTIZ, Prolog ML T 5T &8
EHENK L XL{A3. LhL, 7Vv—2DL)1uHEE
ZHkH L3, Prolog TRUTLLWLE WS BEb
BRTH 3.

UL, —hTid Prolog 287 — & _— ADFERRIC
HLTW3E. 2D &3, Prolog 705 604
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((FRAME NAME)((SLOT 1)((FACET 1)({VALUE 1))
((VALUE 2))

)
((SLOT 2)({FACET 1)({VALUE 1))

)
(a)

assert ((Frame Name)([(Slot 1), (Facet 1), {Value 1)],
[(Slot 2), (Facet 1), (Value 1)],
: n.

(b)
H-3 7v—snilE

(a)it LISP(b)iz Prolog T3 & ARLT

Wa.

BOELY, F—2—A0MAEECETEHDT
HECENLHLEET & 3. Prolog TF—FR—2R
HEBIcENS LS &L, TTR, BEER-1k
F-2ERIBCELEEHRLTNS &TAHT,
Prolog it LISP &&-T, #—VHITTaS 5 Lh8
Bhhiinic, a7/ 7 a0 TLE S,
ZOEE, LISP O &> RHENNRESFNT S
LS5z EmS, Prolog BERTH 5 L5 &iT
BolctELONE.

LISP T 7V — siitid, RO &S UEXTE
h3. JVv—spRBEHYXMTH B ThicHl,
Prolog Tid Assertion T7 V— 4% HEL TWH3.
LISP Ti3, 7V—sHE0 Bl Y R P EABET
% 20icxtL, Prolog Tit Assertion B, ZEAHE
®Eis. 2LT, 7Vv—auEiL LISP TR, #4
VADOBELZTHZDILRL, Prolog Tid Assert
FUBETC &3, 7Vv—aiextT 3 FHmaAmid
LISP i3 Demon (7% »)® Default (7 2V })
%M 3. Prolog Tit, Demon % Default &%5{&
DS ay 5 s% Prolog THERTEZLICE>TER
LT3, Bz, 7V — 4 ~0 E% fmd3 put
12, RO LS Prolog a5 AaL33.

pput (Frame, Slot, Facet, Value):—
factl (Frame, Lst), Prol (Frame, Slot,
Facet, Value, Lst),
pro-attach (Frame, Slot), |.

Pro_attach (Frame, Slot):—
make_frame (Slot, Name),
pset (Name, when-filled, value, [X]),
Type= ..[X, Frame], call (Type); true.

o7l sLr0RTR, 7Vv—LltEL Prolog T

Prolog KX BT+ R/ — YR T A& 1391

EEMICERL 762 T & 5. HFEPro-attach 27
V—a~OFREFMERLI:bDTHS. TOFH
%3, pget PP RENATVB KDL, FEYD
when_filled ##-> Tl 3.

Prolog # T 7V =AY A7 LR ER TR L
ol ko kS, T BRRERTSLLEBTES.
Rk OEBRTI, Prolog 7u7 540 a— FEIiCL
T, 100~200 {7E2ET, Winston, P. DEED 7V —
LAY AF AEFERL T3 (TR, HI).

7 P =y HEAEAR, TV—LYRTFLADED
—tEEIONG. 7V —AakBiiEgD, BE
HOHB O REREERL THEDIKL, 7V
7 METIESY, BRI o RELUTHREYR (77
AEL) LRIEMAE S 0SS5 I VSV AT LACHBAL
T3, fMAiF, EE—TRO 77 202X,
FJV—ATHARy FEHVOTWAEY, #7227 F
/AT, Aye—Y (FHEEER 2ERALT
3.

Prolog # ANT 7Y = 7 F EAMKSE (ERT5
icit, A7 =7 VR Y VE 9 IRV aFELT
R2ETZHEbD 3. RAHBERL CAMBEREFD
g (MIRROR: Multiple Image Representation
foR Objects and Rules) Ti3, #7 ¥ =z7 b n—&
BELTERL TS FEEE> TS,

FicBFdxT O DY v Ey 7 R, B4
KRT O BERERALTHE. COBRDATY
27 bpa—&ic kb, Prolog D7 us 5 LICER
xh3. FlAd, ROXH1E7 5 AEEN—FEh
7B, FO LS BEARERININERTEHEL .

defclass abc
begin
supers [object] ;
metas class;
cvars ¢z ;
ivars [z, 0], [, prop,__1;
methods
plus (X,Y): ...... ;

minus (X, Y): function minus;

end
Pko 75 AEBLED n—Fic kD, ROLS
73, (1) X 5 77— & ~_— 2D S (record)
E, (2)D LD IEF— & = RDFSY (assert) i3 H]
xh3.



1392
defclass 75 24
begin
metas AZ75RZ [, a7 4,];
supers X =73 ADYR} [, a5 q,];
cvars 7 7 AEHOEE,
ivars 4 vV AEHOER;
methods
VI A (T—FarV M) :TaSlFAh;
2V 7 2 (FT—Fax V1) function BREL;
(Far7 4, VI E(T—FatV})):

VAP AP ,
before V7 2 (T —FaAxVvbF): FaSs4;
after L2722 (FT—FaAV}):Fus54;

end,

R4 @EEBIBIFAOYV/E IR

(abc, super ((nil, [object])))
(abc, meta ((nil, class)))
(abc, cv ((cx, nil,_)))

{abc, iv ((x,nil, 0)))

(abe, iv ((y, prop,_))) (1)
(abc, method ((plus, nil, function
abc)))

(abc, method ((minus. nil, function

minus)))

abe ([plus}(X, Y)|nil], self, z) :—--- } (2)
minus ([minus (X, Y)|nil], self, z)—---
(1), (2)oRAF2EHT I L, RO L S LKL
55,
(A7 P22 b4, super((FPar¥7 4, {H))
(7Y 22 M4, metal(Fusv7 4, {H)
(F7V 27 b8, ov(&ER Forv5q, @)
(A7YV=27 4, iv(ER Fov74, @)
(#7227 b4, method (V27 24, T
74, fA) (1y
(1)Do>b, HcEERLO R(LY TH5B. £CT
® VI EAZIRI T RAERDOID W I EDT > VI &
ZTH5.
(2)DEAic, T8 B method CHIGT B 5
i3, RDLDic3.
2522 *vt—Y|F BT 1],
self, Return) :— :
Body #B : (2y
TCT, FH oself icid, HAMIC A v —C%F
WMoTHWBATVx7 b EMBEAENS. ¥ Return
iIci3, 735 REJ/D method T, FAEL, “X” &0
SboHhid, 0 X HEH Return iciESEH
3. HL, HWOEHCIZ, B¥ self oEBEEZI N 3.

Dec, 1984

ZD kST Prolog DR icE I NIz (1),(2)
i3, ThZh, RO LHEBRIAELED.

(1) FEECETINIEETHS.

(2 A y—=U2—uBEELEIDPDF =y
JicEbh 3.

WMBO S ot REH5B DK, 7

7
S22l Ss2 o Aeel VIRYE -V 4
SAFSA GETRRAL, 1 SAFSA

SR ye—IPBRSNIEL KD,
AY2 2 7R aZlERY

X a-class D1
id &

ms

msg

21 IR
“ v

$ a-class — new(a).

5.
a—msg. 4 YAZVZXal msg EV) Ay
2= V%E5.

4 vR2vRa3HR, BAOHBLTWE75 X
EH->TWVWBEDT, €075 X (a-class) @ method
(AT — 2 ~—2 (2)) i€, BABZIR-724 o
=TI NRE—VERUA v =TI E =V PHIHE
ShF v 27T5h. FLT, dL, BELTHI LS
icid, (1) ok 5 UKL ERL, €D method %
EFT3. bL, Avbk—I2— UYNEELEH-
7-8513, a-class D R —,¥7 5 iU CTREBDO T &%
BOEL TN, 2O LERLIDHBE-5 TH 3.

DI E#s Prolog W ATY = 7 MEREEZEOS
DRI THB. EBDIF ZA/1— Y XF LD
iz, WBHROLELE + 7 V=7 FOERICK
DERTEHLNEMNS 3. Rutgers KETHREh/:
EXPERT ®EZ0 &k Sic, BE-SHEO L — v (#
=), BESEHEOL— (Fh v—n), FKH—IK
WON— (hh =) DEIBEDDV—VEAT
EETEZL a1, BB D515 RERENS.
ZdDHH fhorule ZFETERBEL cflZ, TOR-6 i
RT. V—wIE3DD I 5 ANEEL, EDF—ZiC
HLT, FONV—AERBALTHLDRELDV~I
HEMBA-THBEENS T it b, HEDOL—N
R—RiglE, 2HLAT V27 MERMOEZF IR
ot W= EFDLDEFTTI I PEANET
&, UEDESIHED T+ 20— Y X7 LZER
THLENTES.

VIE#s, Prolog 2247 Y= 7 gD T+
A= by RF LEERT S L EOEARTTHS. C
DF7 7 —Fi3, Prolog 47 V=7 MERNSER
HODO /S 7 AEELAIBLTNB AT, Xin
OE2HMERFDOFATH 3.
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class level

class- mstance

a_class N a_class N
NET— 7 ~—2 T—IxX—=2

|
T
|
i
]
I
|
1
:
+
|

Ex_class ]
| mil],
method((msg,"*)) = e

/ / \
instance level Ca? ;.

)‘/‘\:/

msg

1y (@

B-5 #vi—-VREOHB

expert _rule

defclass fh_rule
begin
metas class: supers [expert_rule];
cvars [current_fhrule, [ 1],
[fhrule_set, [ ]3],
[success-fhrule, [ J7;
ivars [fhrule, fh(.),.];
methods
after instance:
addclassvalue ($fh.rule, fhrule_set, self);
apply-fh:
(@. (fhrule, fh(Num), Rules),
pushclassvalue ($fh-rule, current_rule,
Num), apply_fh (Rules, Num).
popclassvalue ($fh_rule, current.rule, ),
fail ;
true);
end.
El-8 EXPERT BRONV—VEADS 5 R & fhorule
DEFEDFEHE

6. 5 b v I

ARi2, Prolog # W7z T X%— b X5 AT
DINVT, W—WR—REFATY 27 MERADEZHFT

EHT L2 BEMICB/-dbD TH 5. Prolog
12 LISP it HRT & X/%— b & R F LAADSABD
B Fh, EOXSRREHTILNREATH .
ZIL BRI T 2 L2 BNEL O EMT
3.

Prolog RmELr REE 23 MfE, 2=74+7—
Y a VEWIBNNNE -V F U TBELETA
EEOMEEFE-TVS. RE (HERVR74) LE
Z2L, Prolog BV—WR—RYXFLEZD DK
B->TLES. ThiclL T, u/'5 45FEEER
BE, N—WR=RYRXFLDA V2T 2E&ERT
BCLETIFRN— M RTLEHRT B ENTE
3. Prolog 0¥ 2FIAIR, 5 U - B0 TEks:
KH2®, colr X5 BEMIC S0 »E-T
(a) (b)TH 3. K-7(a) it Prolog # XEILAB
(Grammar), F#t x50 (Procedure), ¥— % ~X— 2R
03 (Data base) B LU RE (Logic) &\ 5 ZEH%
EET 2 L DML (catalyst) EABNLTENDIEZF
THA., B-7(b)i3, v—igl, £A7 V=7 Mg
|, FErER RBEREWI S S I VIR
AW (Mirror) ELTOME%4 33 D 43 Prolog
THEEVIRFTHBY. chEEBicLca#ER
BEENEINTRPLALETHS. 85K, A7V =
7 MEA@ESEZ AL, AV —F 4 YISV XT LD
ERICHBEAL LS EVIOnFHHRT v 2 — 25K
wiBaR D ESP(Extended Self-contained Pro-
log) T% 5. ESP Tix, I /7 aTHRBREEE, <7



E
b1
i

Procedure interpretation
(R. Kowalski)

Connection to LISP
(Sakurai and Sato)

Definitive Clause
Grammar
(Pereira and Warren)

Logic and Data Base
(Gallaire and Minker)
PROLOG
Negation as failure

(K.L. Clark)

Database ’

The origin of PROLOG
(A. Colmerauer)

Q
i

Interpreter — theorem
prover amalgamation
(Bowen and Kowalski)

(a) Prolog acts as cata lyst [$## 1983]

Object & message

Objected
oriented

Data oriented
Trigger & attached procedure
pejudLIo

any
waysAs uononporg

Logic
oriented

Data base & meta logic

(b) Prolog serves as reflecting Paradigms (#[0 1984)
B3-7 Prolog &t

Dec. 1084
ec. 1984

wic 7Y =7 MERAEE 42#E
LT uBBREERSEVIE
2K TH3. ESPR PSI = v
VAT LEEREFRTEDOIhTEY,
BORFENSTEE, FRV—F4

YIVRFLEND ZF RNy
AFLEEBUTNBEEEALELD.

Z® & Sic, Prolog i3k Aick
WTERERRE FRlEERD, =
F 28— b ZF LOHBBICHEL T
W3, 7L, BED DEC-10
Prolog ORIREA 12, = — ¥ HIEK
2349 200 kW (1 word=36bit) Tdh
n, KEEOLN—NVR—R¥ ZF L4
EERTERNCEILHS. 20K
KT, F5MHRS o U2 PRI
ODRETH S PSI = vig, =+
Are— bY ZF LOHL WEBICE
- T, EDLDHTEEURIEZH L
2z 5 3. Prolog DHicRA
KMAT, SOoRBHNEETHS
ESP & PSI =¥ vit, ko
RN¥— P Y RF LERIRT BZDT
12K, ERAREDOA#E~<—AOHBE
MBBRIEBEEZI SN B.

ZOEYT, RD Prolog Tx
FR0— by RF LZBHRL, £O
B L BRREARICT 2 120 DR,
TTHHE, b-oLbSETHS. K
WBAES L FRic#H->ThhiddE
WTH5.

W AWTB/czdRe—}
VRFADL VLY AV TF—a v
REFENKZEITEIREOWRED
BBLELBLLANEDLHTATD
5, BT, V=W R—=ZXY RXF LD
XXM =WAE, KXNBBEAZES
i, ¥f, @RABRXTFE E41 v
7y 7 (#) k&b, T, FHHR
3 VB2 -2 HNARREDO T -+
VIS —-T4DHK, LU, R
BEBOBE_MEAZRHIIR—KELD
HRSAREE LTHEETH-
7z, Tho OBRICRBEL 2.
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