2.2 —MMX =5
LITOHBYTIZ, FGCS 84 TS (X0 BN TS,
(1) HERTOFSASEQREHES

(D Some Practical Properties of Logic Programming Interpreters

D.R. Brough {Imperial College, 2EE |
A, Walker (IBM San Josa, %E )

LO/XTH. Prolog interpreter &ZhAEHE L interpreter OHEMHL SN2,

%7, SKE (Simple Knowledge Base) & BRI 2®HIIEDProlog program MEMSh (2 1D
EIFS KB ET@interpreter OLAEVICDNTERENDS, S KB &1, BE0d it e 5
THY, fact (Fground THY, rule DI BELAIEH I REC RPN E, L0 SHBAND -
fz Prolog program T& 5, O EBICHT 2 ZEREREMEDeround © literal THb, Fhi:HE
FTETNTY X LBFHETSD (Theorem 4. 1) .

IS KB L°CO preorder interpreter DE#E NS (2M) . Preorder interpreter &idtop
down lefi-to-right depth first @interpreter T, goal &rule OEEL wuif y 3l rule %
MAT A5, goal & rule @stack OIRBIC L - TIHEREPH S, stack OFEC £ ST vinter —
preter (AIB#AHEOProlog interpreter ) %, lo , Bl#ED goal &[E U goal #istack KHBE
HREv Sinterpreter & [, , BEFEALEHE LTV S rule @ instance &% stack itdh 56E
RZEP®H % interpreter & [, £9 5, [; &l bsonrd THY (Theorem 4.2) , I.&l; blo
L9 &b (Theorem 4.3, 4.5) #, &1, HEWICLL B X vinterpreter LiziZ 4k ( 3 o),
LT, SKB @F<TDprogram 3t L TEER D 5HOTE Spreorder interpreter (2FE7E L4 L
FhimENS (Theorem 4.7 )a
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Qute: A Functional Language Based on Unification

(EEEME, BHRYX (EEAE)

COBYTH, 704531 v EBQute MERSH S,

Qute it Prolog R P KB A OB EECHETSH S unification 2RO ANABUBMEETH A,
6K OB EESEHICEE5A 5B AL, SI#OBHE L)—AROHAI L 0w L,
Qute 4 unification L& -TWv A, (Unification OBEELEHIL 3.1 65, )

Hic, Qute® program (@EFNCIFR4 ST HTE 2, Qute Dprogram i expression (2 &) &M
(41, £ subexpression @55 &I AL ES (evaluable subexpression RS 4.1
) 2ESBATY LT LD TFE#Lr, T OBRERIC environment (BHO@ERFHF-TS; 3.2
i) LEEHA ShE, BT and SO iR (HEHES & evaluable subexpression £E#C LY
ORLEEFETE 20 THEREEA—7H 2HMETL AN T 5, £0O74% nepation & if -then-elze
OERR, unification 2O ANLBLEMAT > THAEAOEFCEH AESLERIRATS, BbH 554

(FEHE “5Hc”  instantiate $h3) HilfoEh 53T, negation # if -then-elseli & #i
Lk (4.2,

T2, expression?d pattern (3. 18) LEEh A HEEb - tHELETHSBAH faill L
fr#% (prolog @ fail LEHEOESY F)o0d suspend LW (Concurrent prolog @ suspend &[5
BOES T, negationdfif —then—else @IHIET B) Kb B,

REICQute DM BRI EE BAHNOETSA SN TS (50
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@ Incidence Calculus: A Mechanism for Probabilistic Reasoning

A, Bundy {Univ. of Edinburgh, 3£

LORTTEAVENELES BO incidence caleulus MBEXH 3,

BOEOI LRI RIHER D expert system O3 BAERO OBV T, AECRE (Fhidek
UDHEMSLE) 2 EAEN, LN LIRS MIT DHMREHR TS, L3R ELSTHE, LL
WROHEF > THWT S L 220X 0HI AR VIC ¢, AEAMBEREEBALTSE (38) 7
&6 5 (68) .

TLTHALRELEL: ROV LT MBI OB (incident ) O#E (incidence ) %253, #
#L 50D negation, and, or FCHFL SHLE~F incidence 25 B4 & #H] incidence caloulus %38
ANt B, Zhid predicate (propositional ) bogic @BRAS5Z 2 WicH N4 5,

Incidence caleunlus Tt logic OHEISBAOATRD incidence o HEBO incidence HEZ HH5
Aohd, —cEROIncidence HEIRO® incidence 2EH L LS HLLZT ALY, - ThazbiF
& i RpEOXDincidence O TR LDHBETEL YV, B E-TBONATRERLAZOTENE
NOunion ZESWC LD LVPELTREHNTE S, £ LTLRIR%OED negation @ FROMHEE
&THD, (THD)

Vg DDA incidence EH AL ENSHEFHFE LTI IHESTE T LT X ahy
AL SH, THidincompleteTHS, predicate incidence caleulus O8S predicate ] ogic &%
ArOTHEMNIT incomplete AL A, (B HD

Expert system iC incidence calculus #1RH & H8& 2 — H incidence ZIFTT 2D HAER O
THE®A S incidence DB YTEITHI HEMBRESNIY, FRMEAHE N, (91
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@ A Theory of Complete Logic Programs with Equality

J. Jaffar (Monash Univ,, 7 =X 5V 7)
J.L. Lassez, M.J. Maher {Univ. of Melbourre, #—= 35 0 7}

T DY T unification %&—#{k L7z logic program OMEHMEL SHEL,

Logic program &iddefinite clause logic programP & definite clanse equality theory E
Oi (P, E) THS, L, HHK7 unificati on O DICE H 58 Bequality =74
178 unification 2\ 7z logic program ##AA0THL, (P, E) L Herbrand universe it
24 %5 domain MEZEL (Theorem 1) , interpretation HEJRTE S, (P, E) KMT 3
derivation HEMUBS LEAMIZER TR, success set S5 (P, E) , finite failure set FF
(P,E) , general failure set GF (P, E) piE®EHh 3, FF (P, E) ,GF (P, E) @vFhb
F 7@ derivation HEEERT S ground atom @GS TH A, FF (P, E) i derivation ©

EsShs 288N THRAGHE LV HIMEKS 3, FEMENIEE L ERIT interpretation MOME
T(P,E) #EHTERAMIHR: (P, E) ORNEF LT (P, E) DRMABAICE LU (Theorem
2), ground atomP (1220 T (P, E) FP (D) iff P(1) € SS (P,E)(Theorem 3), P (1) €
FF (P, E) iff P(D & T (P,E) } W (Theorem 4) B2,

Complete logic program &4 augmented definile clause lopic programP * & unification
complete equality theory B* @l (P*E*) T& 5., P* it vhw B complete program THH, E*
BTHRCE - TEHR S =t MELVWIFEs &t H unifiable TH L2 BHERETH 58873 equality th-
eory T b, (P*,E*) ¥t S lopic program® (P, E) 29423 L 2 o0BEELEE kit
% derivatiotn o soundness & completeness M5 ground atom P &) i@l (P*,E* )icP (&}
iff P I:T] £ 55 (P, E} (Theorem 5) BF negation-as- failure @ soundness & compleLeness
E% ground atom P(t) &ifL (P*,E*) TP (1) iff P(t) & GF (P, E) (Theorem6)
i85,
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(5) A Program Transformation from Equational Frugrafns into Logic Programs

BEY. FOIE— (HLXFE)

L DEYTH equational program i G logic program ~DERMBL LR S,

Equational program i EME WL v A F L& LTERShBSBRAKAIIE F(E, , ~En)—E
nil L S¥EE LT A, {BL, function symbol it constructor #» defined function symbol THY
F {4 defined function symbol,E, -~E"*' & term ©& 2 (Definition2) ., HiCE, ~En ¥
function symbol #id<T constructor TH S termDFf recursive TH S LS (Definitiond,
BIF Tt term % equationald program £ & - TH &AL 58 primitive execution strategy &ERT
e Vb SEHBRICHEST SEBICES &¥ 5.

Logic program &2 cluster sequent SFRENSZHOBE L LTERSINS (Definition 72,
Cluster sequent &{FFEizEED atom 2 FF TGRS A/ Hoen BiTMi: — N (M, N atom
O Teluster EMFEENS) SV HETEbENS, BEiC 2 MBEOLE fixed variable & inferr-
ed variable di& 6, NO fixed variable i M ® fixed variable &E4, MO fixed variab-
le % X, Xk, M® fixed variable # Y, --Yp, N® fixed variable 2 Z , -Zq& ¥ 1ud clus-
ter sequent OWEKII VX, Xk (HZ, -EqN23 Y, -¥pM) T3, - T goal iL cluster
sequent AT A4 00 cluster sequent @D fixed variable I goal @ inferred va-
riahle AAZT - TRIL eluster £ G G (Definition 8).

r OFf equational program &6 logic program ~OFBHGBMRICERTE (b WAlgorithm A
B, i recursive epguational program # 51 Horn program 255543 (Propoesitiond) .
£ LT equation program iC3 3 WE BRI Ml S EREHTTE : logic Prﬂgraml"mﬁﬂgﬁl
HETHLE (Theorem 1) BiFrecursive OBFZEF O &Y 2H (Theoram 4) dREh 5,
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Transformational Lgoic Program Synthesis

ER BN (BFEESSHRER)
ER Ak (EEXE)

—MRESE TR AR TRE I 0 X7 L0 LSRR O TEEET 0 A, el
BARE REB7o 45 L8HIChH-T, Thick DR (B8 ShTviiE 0#lageThD,
BheFrly) o BWERTIMEXRE-TV Y, COMRELHRETEREF 034845 Foi s
DEHER AT L E2E-TEBT 5,

—FHRM LML, Ay e (2, p) OEOERICHT EEMTH LY, ChIEFTEyLe (7, y) Z#lik
TmE Ve I adkoilL, RECOERENLT oY I 6% "EEdCEE" ( Negation techni-
que) T2E itk end, Negation technique Z @R T 38K 7o 5B 3BE LTI
hid s inb, TORKT S, BE7o /5 s0SMERY R FLbEbh D, ¢ OERMBTLIE
HEMTHD, BT AL EMSAV, —HNegation technique B #iREMROF LTI XLTEH
%

S REAN TR, HFioREL LiTkbh, alihic7 oy s o st e b ie i &l
HEEF B o b, FlL LT N-queens M DN T 5,

(T) Efficient Unification with Infinita.Tﬂrms in Logic Programming

A, Martellic, G, Rossi (Univ. di Torino, 4 £ u7)

HEHA (rational tree, MAKRNGRBLLLOER) OR—{ET LTI X LORETHES, K {r,
=ty , v, om=tn ) (ri BEH, ti BA) OETHRHLT, BMEI (L, =5, , ~, tp=
s g | ODEOFABERFFICIHA TR I VUEH~OFEAOHKEL—ROURALR G ZHT, TORT
DYFEZOOWIE “compaction” & “reduction” L DERL THYE/EL GERP TR D
{xy =t,, -, m=to ({HL A BF<THRLS } L0 IR TELE, ThP—(LFIRIE-T
AT

“compaction” {3, ATy, vy, 5, EEHLLT, 2=y =t , y =z =5 £ 3 2o0%H
Bolehy, ChioXEr=y =t =s OBLELDIBETHD, *reduction” BPLIFz =f (1, g
lyl) =1 (glyt, y) UBFIHS -1, thzk@ifs 2 =f (r, v), RUBbD [ x=¢
(yl, ¥y =g ly) Vie i 28 TH L. 2 5ORMEIERETS C LHFAELOT, cOTALT) XA
DF P HEDRIF S h b, HEOF -V @BBAL Y =FTH S (Aderman PEOIMEE+ ) =7) |
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(8) Automatic Implementation of Abstract Data Types
Specified by the Logic Programming Language

M. Hack, J. Avenhaus (Univ. of Kaiserslautern, 283 }

WEF—FBDA 7V A Y F = YEDNTHRTV S, F—F 44 7P HERE L EOLOWEK
(M) oifle LTHAGATVWS, ALMELRE o /5 LTiREEhTHS (FEERTEENS
&), BEE, PEHRBLIRT, LDREHREF—2 44 7q ICLDP OHBILEHETLOEE
HTECLLTHE, FOHq OBDq hEPOED p~OLHEHEZABEL (ZhéRE7o0 5 L. TH
¢), Dp LR (M8, ME) 2Dq LOBRKSIZEHTIEROY, TO5|IZELEERLITH A,
Cihid Mdata structure mapping |ICfbi G850, M@y —4 9 1 FEHNETE2RE 70 & 5 A
@ syntactic WEEHEES S Ciikky, FRIOLSUSERELMAETELIILERLTHE, X
Dq ELOBBIZSIZRLAELTS, thiERLTREZ 05 AOEEHRVWERIRSTY, TOH 70
F5LERETHN, Thidunfolding, #3MOEO subsumption BRUBEOZBLOIHMT,

folding @{FRA-TVHWLSITHS,

@ Programs as Executable Predicates
C.AR. Hoare, AW, Roscoe (Oxford Univ._, =E)

72" 0 & REER TS Occam OERMULIBIC 2O THNTVE . o (THEHREE ~str $,
AR OAMNEBELFO L4 A M r * SE[SZ Lickbigifzh i,
A, stop 7 o4& A,
stap ést-‘waitingﬂ tr =< >
E@phd. ThiZREY “waiting” TRLALAHINILEE-TVS .
A z:1=eld (e—x—-) LD, HEEP C€b P Q (it b then Pelse Q) LD FbT.
AHNCEIL T, FIAE, W,
cle =(st = waiting NC&ref ) <tr =< >
P (tro =c.eA{tr’ > tr — SKIP))
{HL tr = <tro>A tr'
HFeEbahd, b A 2] DOBRMHAZNT, Flfadtr=<tro >/ tr’
Hb, trod tr* OEBHTHHMR, tro H 1 DOBEMAT, ThidF+ 44 C e OFEHALE
HERLHLTV S,
eI LT, BBTAA, recursion, o+ OE (), #H5T (PARY, #8IF (ALT) ofdsh
Hi5E 5h, Occam @ subset OWEEMIREHE.
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{0 Logical Derivation of a Prolog Interpreter

H @ Ocom

EETTH, THAMSRESOERESE S prolog 4 ¥ ¥ 7Y ¥ QBB DN TIEAT D
B. prolog 4 ¥ # 7)) # OEBOPTAGSEAEIC, TR (continuation) ) ZRbTEHEN
AB, COEHROBAKL->T, ANDERTEHRETHILPTES, OR AT b AR HETE S,

COANDEORDBEOEMRBRELT, 2HORY » 7 ERF - LBREOA ¥ 57" s EHETS
RERAB ZLHTED, CO[ VTN FERBEVTI, 7400 H=9 s Ot P>
HRicBATEE, BExhi-7oY 5 aid, @D —then—else MCEALBRM L LHOT, FHOD
Toss nEBEBERICERT AL EHNTE L.

fhiciBREN TS prolog 4 ¥ 2 7 ) 9 OJMPELBNT, T0HEE, BEPMRTD 4. COH
Wam 1l oOAEWEEIE, call R4 » Y BLEU backtrack A% v 7 EFHINDS 200A S » F LOB
fFichd i s, )
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@) On Parallel Computational Complexity of Unification

TWH WA (FBEE)

—RREREORE—L (=7 45— 3 v) OHFHEE TV ETOHBEORMES 2BBNTH
., BPEHE=FALLLTHE, BLAEETEFATHLIHMESERELDRENCTHS, £F, ZOoEFA
DETHFLOVIET|2=7 4 r—a vTad ) Xaaehi, TOFRERMEERE~TOS. ANELLAO
F&kn, TOPCEENIRUIEHOEE 0" ET2M, 0 (log )t +n7 log nv) DIHEL
PAEZEREFLTVWA, COTATYZXald, BAbE g5 7 LOEEFEEYERSEICEE L
TEOTI A,

iz, H—{boitfIREMOo FTREDLTEIGLTVWE. LT, B—-{bd, £MAL -FODRET
¥ (ERSNABEORRET AT ) X L) TRIEZMED 5 AP TRERTLOTHEC L%

CRLTWA, Tibhh, B—{kid, cor FRicHL, log —BEREETHILEZRLT S, HED
&2 B, CDESIEREEIHLTO (logn )X) OFBMMERSILFT LY XLEHEAKVTHEE S &
FHERTNE, LT, B—{L2HEFMEC L - T—-#@Mic it 2 ORBEL O THADEE
BLTWHWA,

{i2 Database Updates in Pure PROLOG

D.5. Warren (State Univ, of New York, $om )

Prolog @ agsert 2 b—#i3, KRB THLEL LTHETHS. (Dassert ZE-T, 70 s
Zidprolog TEHBHTEREMU T 0T LEF{ LLHTELY, FTo 5 a8BENTHLLND
prolog FROKELEREZESIC LRGN E. ChicHL, ARXTH, F4{ D assert OFEVHCH
LTehiefbi e EMTEAWMLLARL—F L LT, assume 2JAT 3, assume DK ELIFHE
i, EEMEET YT s P AEEAZCLNTELATH S, Prolog DY 05 &li—MiRE KBOX
Thh, TORTFHE—MERERE FOMFENTE. Chitd L, assume ZZHME Prolog 0¥ 5 4
2, —FOBHEEOROXELD, TOETREORERELOBELLS,. ChiEd, BERETF—5~—
AEBETAENREOERESATHA2ERACLEETES, COHBRE-T, F—F—-ALBT2
HAEAFMOEEDORRE L CHET LT ENTE S,
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@3 DAL-A Logic for Data Analysis

L. FARINAS-DEL CERRO {Univ. Paul Sabatier, 75 > 2|,
E. ORLOWSKA |Academy of Science, -5 K)

CORE, RENNTFETT - IR 2T 5 FRERBELTV S, CCTH, ST REN >0 &
F IO, T TAEE RO T RENEELESL, coOMBORE5A 3 UNRDR
BOWERRAF LEE-TIE, :

?—fﬁﬁﬁ.fhf@ﬁﬁmﬁﬁeﬂf—w%m&féﬁﬂ?aan#%Em,ch&mm¢ﬁﬁ2
OB BT TEALTH S,

(1) 5-5 %2 OWHIC L - THET 5.

(2) SESFENRUTTIHEL®mHE.

SEEOLF - s RAE, B4REYEED AL ORBAICL - THROEN, LORBEREOEED L0
BIf s LTEH NS,

DAL OHESRAICE-T, LRNERQEFHORTETE S,
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