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An Implementation and Applications of

A Self-applicable Partial Evaluator

Hiroshi Fujita and Koichi Furukawa

Institute for New Generation Computer Technology
Mita-kokusai Bldg. 21F
1-4-28, Mita, Minato—-ku, Tokyo 108 Japan

It is well known that a partial evaluator specialized wrt an interpreter corresponds to a compiler.
and that a partial evaluator speclalized wrt another partial evaluator corresponds to a compiler
generator.  Such a partial evaluator that can process itself is said to be self-applicable.

This report presents an implementation of a self-applicable partial evaluator 1in Prolog. and its
appllications to compiler generation and compiler generator generation. Incremental compilation is also
presented as an useful application.

These results are obtained by extending a simpie self-interpreter of Prolog. Its self-application
was reallzed easily because of its compactness with minimus functionality.
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(4) peval = peval’ = peval” (EHCBEMTHE)
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(1) BHRTHBA, [4.5] KRS bOLLT, ABT
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TarS AREBTRER TS bICE2TLES, —
F, (4) OBMEERT S0, BAHESOrS L
BTEZLEFav7 bTHEIENEE LY. BEEA
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355, Lol, () BEBFEAETHIHNEIE2HER
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AfEid, BOBATHESPrologd MAHE S0y 5 40
EHEZ>WTHETEHDOTH B, #-T, BIHE 7o
FSLIBE S BMORMFIT> VLTI, HieERLAL,
24, Lispit 2 W TIRERICI6] ORRAEHShTWS, %
fo, {71 T3, Lisp&Prolog%k A &b E LEBAVFEEMN
AvwosnhtTna,

2. Prolog 7oy S5 LS E

Prolog 7 0 7' 5 LODMAHBORAIT, (1) MM
T-LOBIHOBHILELTEIONhEEE, Thiy T
- NORBICHES Ty 7y v iciEiBE B 2 L,
(2) BRI S 2 BBEORNFHTERA SN 5BE&E, @
ERPLT v PIEGEE B2 &, (3) BAEbE ik
A OT b LTHBAGEDT bOFEBL, BENGERI D
D, MEULLORZTOEIEHKRTIETHE, IS5LTE
FEILENATHOBIIBBENILAND 4 7T - it 558
BREFOBOBICLPI L TEREINSE, oo~ FROMX
KEBFAY w MO, RITULTHBLAZDICE > TERKL
FRTHHRROA Y Yy PEEEBE VS 2 ENERED
P& LTHECES. Zhid, space~timed b L — K2
METH->T, ABTEHERLIT L,
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EHOKEBOLE, 2HBEFOTRE—(LRX->T
FERICHETLIENTESN, BAFEHTBEOTIEY
DLESTESDIFTIREY, —RICHS BB REG
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BEH-THED, HEIhATOBRIEUNKKREDIES
HELBEHLTEOT - LOFUTH L BRI Mis X
hizT—- V%KY,

} is(X.Y.true):-ground(Y),!.cali(X is Y).

is(X.Y. (X is 2)):-simptifyExpr(¥.Z).
<(X,¥.true) :~ground (X<Y) . f.call (X<Y).
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(#1)- append?t,
append ([H1X1.Y, (H!Z]1) :~append (X.V.2). ----@D
append ([1.Y.Y). @
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TikED, I-01.21Y] BEMBBEEA S, Thid, £i2,
HHESNBHATHS. append(X. [1.2) DA E I,
toRE#Ei&d, CThELBETELY, BRKLT,
append ([1,21X1.Y.Z) i, append(X.Y.¥).Z=[1,21¥] % T,
append (X, [1.[1.2121)1&, append(U.[1.2).X=[1.21U]1% T,
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LEILZ EAMEA 5. pure Prolog DB, HEA V57
VERRDEIICEHINS,

solve(true).

solve((A,B)):-solve(A).solve(B).
solve(A):-clause(A.B).solve(B).
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solve(A)#DEC-10 Prolog MR % v ¥ — RREFTRTEN
TH5E, A FEBEETLALLELELHREE S, KL,
clause(A.B) I3, Y2 F Al —-FahizfHigaohhrs
Ala=7 7 AB[EEI ANy FEFOROREED ITETHM
ABETHB,

COBHDA VI TS ERDISICHRLTAL S,

psolve(true.true). ’

psolve((A.B), (RA.RB)) :-psolve(A,RA) . psolve(B.RB).
psolve(A.R):~clause(A.B).psolve(B.R).

psolve(A.A):-residual (A).
AB/BBOHICHWVT, residual(A) T LS8 T
A, AISHOME (ETRLERHEHEART2TH B
E) TR EEZLEDBSh3, ZELShid-VER
KT —INEIEI, psolvedBHIBIMIC T - A 25X 5 &,
W25I8I, BRI~ (OMD K) R AWEINBZ &I
5, ZHA3LT, AV TL-AhSELLERT-LE
BHT, REL, -REZEHEHLIENTES. Thi,
A DRREEFFER, clauseTHEMOBRNG S 53548, BR
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BiZ, ADEDOTulS LANEREAST, A XRHE
AfES T~ VOBEIE, I Dpsolved EITIHRIILT, R
IKtrueD&H SIS B5AND KEB B350, kKT 25, V-7
TENTHY, B4, A OUBEFTHRDT 30, KK
B, V=TT EHIcHETE. BB, oS osFL%E
MOTHEA ¥ 8 7Y 2 M,

sotve(A):-psolve(A.R).allTrue(R).

EEHTES, LKL, allTrue(R) i, R Hltrue/lith s
BRAAD KTHBEEIKRNTEbDET B,

ERIC, UTCELhIBAHR TS5 13RO &

SICEREIN S,

psolve(A.R) :-psolvePrim(A.R). <o (pl)
psolve({A.B) U-¥):~ s (p2)
psolvel (A.U-V).psolvel (B.V-¥).
psolve(A.R):~cl(4.B).psolvel (B.R). v e-(p3)
psolve(A, [A1Z1-2) :~open(A). e (pd)

psolvel (A.R) :-expandable(A) .psolve(A.R).

psotvel (A.[A1Z1-2) :-residual (A).

psolveAll (A):-bagof ((A:-R).psolve(A.R) . NewCls).,

define(NewCls).
(pl): psolveld, T =LA PHUARIERL S, HARESGH
DEAHE TS L2, (p2): AND T~ N5, %
MEhOT FLBRBAT - VERDTEALERALL
bOETORRT-NET B, (p3): T— A Ha—¥iE
FENTVBLS, A FEEHAEICEML CRBSHESE
15 (GE#icX Bunlolding ) . (pd): T— LA HRER
WREL D, A BRRT-NEXNRE, TC2T, BRIT-V
Dconjunction EEHY R P TRBEEATWVS,

psolvel &, T — LA ORBAAIfEMA$IE L Tpsolveld
FZhih, ZTOBTHAT-NVETEOREST S,

psolvedll i3, BRI~ NVOLREXRD, ThEhd D
1 EFOFRMEERT S,

psolvePrim.cl.open,expandable.residualid, HAXRE
ERICIKRAGEh, BHAREBLIFINS, Th SR
WBFEOETH (RUHIHER) ORRIZ, —ROMLAR
BT WA EROBRKE > L& 12, psolvePrin”
TS LOBTERFALLTHELIENTES, £2T
i, 2-FIEBREATVWREVIOMARE EbNT
VWA LAEWS, ZhooBEhHHAREN, #H9
HEOERBAIT - NVZBIAZ I E3aV. M5, (B
HOABEOEKIE, 2-F T o s 5L (RE, psolve) »
LIRFERILT I v 7Ky 7 XTCH B, Fih, psolvehll i3,
BAHETS 0SS Lpsolve® by TR SEHBT S
yoaery FEERB. fE-C, bagof.defined, <L %
T2 Fprinitive TH Y, % Tpsolved B X7
IBPEL TS FTLO—PLIFRTEBVI LIZT S,

T, T psolve(A. . )OBBIHEEEZ THB. I
— A OEAHE RS T~ LRLR2, ..., Ra¥fG oh 378
5%, psolve(A.R) D3I, psolve(Ri....)D
conjunction X5A 57255, Wb,

psolve(psolve(A. UL-¥)).

[psolve(RL,UL-U2).psotve(R2.U2-U3). ...

psolve (Rn.Un-¥)123-2)
FEBE, psolvePrimlc DV TIE, TOXSUHEREMELT
TS5y Ry FARNTEREINTVS,
psolvePrim{(psolvePrin(A.R).,
[psolvePrim(A.R)1Z2]-2) :-var (A). 1.
psolvePrin(psolvePrim(A,Q).R):~
psolvePrim(A.P).psolvePr(P.Q.R).
psolvePr(A~C.¥-¥.Z-Z) :~A==C.1.
psolvePr([AIB1-C.U-V.
[psolvePrim(A.U~V) YI-Z):-1,

psotvePr(B-C.V-W.Y-2). .

psolvelt DT, psolve(psolve...) DMMITD>VT
B iER LTV, Kb DI, psolvedIBS, BYIFH
EBZBI LRI TRRIT-NOFEHAT 5. —i,
ABBRRT-NEBBZXS3QHE, B5, restdval(d) T
BBrEE, KN ORBHBELL OBAHEORSE L E L
DENETHBEVHITENTE S,

(588) HRARBIC VTR TS v IRy 7 RELLN,
RIS T OREN DS E T 0SS LpsolveD i) %
DELAEH->TWVWBEOT, BHPELTHL.,
psolvePrinf &, R UDEC-10 Prolog HUAMEEIZ DWW T
HoFELUs, QEBIIRLA, KT, BHAREOEES
R,
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el & open

psolvePrim(cl (A.B), [c1(A,B)1Z1-Z) :-var(A).1.

psolvePrim(c! (A.B).Z~2):-cl1(A.B).

psolvePrim(c! (A.B).[cl (A.B)!21-Z):~ open(A).

open(A) :-8open(B) .match(A.B),

not (($elose(C).match(A.C))). 1.

psolvePrim(open(A). [open(A) 121-2) :- var(A).!.
chid, 2~ FRHALLBREOEHTAEE5L3 07T, B
boTYRFAROD-FERTVWELDET S, clDBH
HETE, - OERENZOBRATEISATVLA
ITZzN%EY. psolveAl]l Hibagof Ik - TRMAEERT
BLE, clidA DRTOEEMEEST S L2 3. &I,
A MopenTH BFAEIICIE, cIT-LEENBREN S, ¢l
ZERMICERT I EICE T, fFHEL OERTHIGEMS A
k&, ThEFHTIENTEEDIITH 3.

$open(A),$close(A)id, T~ %% LA DEHEOXRT ./
FHTEEETAHEWMELT, 2-FBEX 3, FILL,

Sopen(int (¥.¥)).

$close(int(true.¥)).
722U, $close(A')id, Sopen(A) DHIEIEMAEITL TYL
L&, A DRKIEASY AN RODVTERDORET 255
T5HM (opendHIR) OBAVSNB,
expandable& residual

expandable(A) :-not (suspended(A)).

psolvePrin(expandable(4) . [expandable(4)17]-Z):~

var(A).!.
psolvePrim(expandable(A),Z-Z) :~expandable(A).

residual (A) :~suspended(A) .
psolvePrim(residual (A), [residual (A)121-2) :-
var(A). 1. 4 '
psotvePrim(residual (A).2-Z) :-residual (4).
suspended (A) : ~$suspend (A) . )
expandableldresidual DEBEEE LTERTE, LX XN
RISBETH BH, Thid, psolvel TEHRTIBEIC,
if-then-else (H B\ ideut ) ZHIFI VL STH S,
$suspend(A) &, A DEHEZILH 3 . bOHEFHE
LT, 2-¥2513. M,
$suspend (append (X.¥.2)) :-var(X) ,var(Z).
4. I UL SER
BAHB T 075 LpsolveE £ > 9 7Y Fit> 0 THE
ELT, I o845 %43, ‘
ROESEA LTV S EELB,
int(true,[100]1). ]
Int((A.B).2):~1nt (A.X). int(B.Y) .append(X.Y.2).
int(not(A).[CF1}):-int(A.{C]).C<20.CF is 100-C.
int (A.[CF1) :-ruie(A.B,CFL). int(B.S) .cf (CF1,S,CF).
cf(X,Y.Z) :-product (Y. 100,¥).Z 1s (X¥¥)/100.

product (CAIX1.Y.Z):-¥ is A%¥Y/100.product(X.¥.Z).
product (£1.Y,Y).
append ([A1X1.Y, [A1Z]) :~append (X.Y.Z).
append ([1.Y.Y).
hiz, HEEMEODEEERTL L THS.
FHEEHIIRO LS ItE5 2 3.
$suspend (psolvel (A, ¥)):-var(A).
$suspend(psotvel (A.¥)):-residual (A).
$suspend (int (A.¥)):-var(A).
$suspend (product (A, ¥, ¥)) :-var(A).
$suspend (append (A.¥.C)) :-var(A).var(C).
$open(rule(¥.¥.Y)).
Iho5xo—-FLIEET, ROo<wy Fi25X 5,
?-psolveAll (psolve(int(¥.¥).¥).
AN (BRBEESAEBINE oS5 L) BROX
SIB5h3.
psolve(int(true.[1001),A-A).
psolve(int((A.B).C).D-E):-
psolvel{int(A.F).D-G).
psolvel (int (B.H).G-1),
psolvel (append(F.H.C).1-E).
psolve(int(not(A).[B1).C-D):=
psotvel{int(A.[E]),C-F),
psolvePrim(E«20.F-G),
psolvePrin(B is 100-E.G-D).
psolve(int(A,[B1).C-D):-
ci{rute(A.E.F).C),
psolvel (G.C-H).
psolvel (int(E.1),H-]),
psoivel (product (1.100.K).J-L).
psolvePrim(B is F¥K /100.L-D).
ZOAXDHEIR, int D4FOFIEFhEFARBELTL 3.
(p5)13, int(true.¥) OBAHBHNBKT - L LRI LV
TEERRLTWVA, (p8)i2int((A.B) V) OBAHBIZ X 5
FIRT - LA, Ant(A.F). 1nt(B.H) .append (F.H.C) % ZH
FABANRLTCBONBRAT - LOEEELTESH
BILERLTVA. (pD).(p8) LREAMKTH 3.
ruledKRERBECH » 272012, (p8icbUV T,
cl(rule(A....).¥) PBIRT-NER->TVWBI LR
SNV, COMBN, RTREND LY LR
TL 3. int Ofbiz, FHRKBEproduct.appendd iz D
ISR bIESN S, }
56, FHROEESCSLTREMShTLEY, o
UL SHIRICIE D RPE SR,
T, ke u@ggoss,
$suspend (psolvel (A.¥)):-residual ().
EFESEESBBTHAS .

“ e (p5)
s+ (pB)

s (o)

e oo (p8)

€55



Peval F=rymmmemcccnen- (R R v
1] L] 1] L]
1] L} ) L
L 1] L 1]
1] 13 ] 1]
1] 1] 1 1]
W ) ) )
Peval Con ComPl ComPl+P2 .- Comz pi
Int
P1 + P2 +  eeeen-- Pn
B2l 2 EXREAS D oS U o
psoive(int(true.[1001).A-4). int{complainsOf...) ,int(suffersFrom...) i3, D70
psolve(int((4.B).C), VO LDEFTHIIEZONBEMTE LMD, Sk
[int(A.D).int(B.E) .append(D.E.C) IF1-F). suspend L THL . rulelidit b—BNEHFrule(¥.¥.¥) T
¢ v 2 bidPopenTidLVH, AkfbahirFEo

2FBE0HIR, Int(ADEBHIHET 3 EHEiIcint(A,D), rule(suppresses...).rule(aggravates...) (Z{&k#openT
int(B.E).append(D.E.C)D 3 DA FRT - N & L TEST T HBELTVE. KOa<wry FTa VL5 545%tT 3.
EEFT. A RREIEShTInt(AYNRESICERENE ?-psolveAll (psolve(int(shouldTake(¥.¥).¥).¥)).
5XI5EU-ThH, COBKEESIhEBIHB oS L TR, shouldTake ST EBHVWAHLETH B LT 5.
psolveldBEAZ R FHDBL. ThEZEELLERTR HREROLSILE, ‘

BV, HBIEX hizpsolveld, ZAMNEFINB L& IR psolve(ini (shouldTake(A.B). [C1).D-E):- <o (p9)
AKBOHAFBETEILIICTETVRI ENPHESL psolvel{int(complainsOf (A.F).G),D-H),
TWADTH 3, cl(rute(suppresses(B.F).1.1).KX).,
CoflTbhBLSIC, MIHBEELIETITRL, & psolvel (K.H-L),
CTIEHEXENERDB LT, BECHAOBEIZES psolvel (int (1,M).L-N),
P RMBEE S, psolvel (product (M,100.0),N-P),
5. a4y L5 psolvePrim(Q is J%0/100).N-P),
RiflicHEohary LSy -27ar5 LR R cl(rule(aggravates(B.S),T.U).V).
BRicEZCcarS1SE2BKRET s (I22R) . psotvel (V.R-¥),
5. 1. A4y 7a23L0RDAH psolvel (1nt(T.X).W-Y).
Riffioint DANTOYS Lickhiz201, ruleTdh 3. psolvel(product (X,100,2),Y~Al),
4, ROXHSB TS5 L2525, psolvePrim(Bl is U%Z/100,A1-Cl),
rule(shouldTake (Person,Drug). ( psolvel (int (suffersFrom(A.S),D1).C1-E1),
conplainsOf (Person.Syapton) . psolvel (product (D1,BL.F1) .EL-G1),
suppress(Drug.Syeptom), psolvePrim(Hl is 80%F1/100,Gt-11).
not (unsuitable(Drug.Person))).70). psolvePrim(H1<20.11-J1).
rule(unsuitable(Drug,Person), ( psolvePrim(K! Is 100-HL.J1-L1).
aggravates(Drug.Condition), psolvel (append (G. [Q.K13.M1) . L1-N1),
suffersFron(Person.Condition)).80). psolvel (product (Mt.100,01) .N1~-P1).
FIEEMIIRDOESIc5R 5. psolvePrim(C 1s 70%01/100.P1-E).
$suspend (int(A.¥)):-inst(A.complainsOf (¥.¥)); rule(shouldTake...) . rule(unsuitable...) RV ¥Fh i,
inst(A,suffersFron(¥.¥)). 1Xdpsolvelid M icBBEhTL £ - .
:-abolish($open.1). 5. 2. Zu¥S Ll oamd
$open(rule(suppresses(¥.¥).¥.¥)). KOTars LMK ESAT, FOpsolvet & b Itk
$open(rule(aggravates (¥.¥).Y.1)). itd 5.
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rule(suppresses(aspirin.pain).true.60).
rule(aggravates(aspirin.pepticUicer).true.70).
HOMERROESIKEL 3,
Sclose(rule(suppresses(aspirin.¥).¥.¥)).
Sclose(rule(aggravates(aspirin.¥).¥,¥)).
#Hyiba< o K,
?-psolveAll (psolve(int(shouldTake(¥.¥).¥).¥)).
BRI,
psolve(int(shouldTake(A.aspirin),[B]).C-D):~ (p10)
psolvel (1nt (complainsOf (A, pain) ,E).C-F).
psolvel (int (suffersFrom(A.pepticUlcer).G),P-H),
psoivel (product (G.70.1).H-J).
psolvePrim(K 1s 80%1/100.J-L).
psolvePrin(K<20,L-M).
psolvePrin(N is 100-K.M-0).
psolvel (append(E.[60.N1.P).0-Q),
psolvel (product (P.100.R).Q-S).
psolvePrim(B is T0%R/100,S-D).
Zhid, (pYfEiZaspirin OBAIKHELLALbDLEE -
TW 3,
5. 3. 7us5 LA DERD
FLOERICMT 2HEEENT 5.
rule(suppresses (lomotii.diarrhoea),true.85).

rule(aggravates(losotil, impairedLiverFunction),
true.70).
aspirin DFE& LERIC LT, (p9)Hi % lonotil DIPAIC
BHILLERMLE SIS,

COTars L OBMEREIR, SISIHLVER
B3 aRENESHIEIL, ThETiBEBELIhizo
RNASHEIER-RELTHEITENTES.,

5. 4, 3L L 5DEH

HHRLEhikar 153, FROBRKETIV 15L&
LTESEB I LMNTE S,

FIZ, ThETiciBraspirin &lonoti] OB IT
TEFIEB S0 /5 a2 BLVELES,

FiEmigi,

:~abolish($open.1).

I VL5 KT,

?-psolveAll (int (shouldTake(¥.¥).¥)).

R,
int (shoutdTake(A.aspirin).[B1):-
int (complainsOf(A.pain).E).
int (suffersFrom (A, pepticUicer).G).
product(G.70.1).
K Is 80%1/100. K<20. N is 100-K.
append (E. [60.N1.P).
product (P.100.R).

B is T0%R/100.

int (shouidTake(A.lomoti1).[B1):~

int(complainsOf (A.diarrhoea).E),

int(suffersFrom(A.impairedLiverFunction).G).

product (G.70.1),

K is 80%1/100. K<20. N is 100-K.

append (E. [65.X1.P).

product (P,100.R),

B is T0%R/100.
5. 5. & .

fRA 7Y =7 bo - FOBRBENHELTEL, a9
15 OBRBEHIHRKLLEON? DK, MBLEETH 3.
LHL, REOEVPDEBMVBVEENSE. JIZETRER
BT, in!xpj%ﬁ%. ChicrLl o735 LR P
EW?%&%.%ﬁﬂﬁ7D75Awim2N%&bTA
AL, BHAETILEND S, h, RETRBBRET
CMZ”%@E.CnHiM,pMM]mZHU%ﬁ%R
ENABARETOI/5LTHE. ChIEIZEOBAOR
ﬁﬂﬁVuﬁﬁA&ﬁor.mnimzﬁ§Aﬂ,ﬁﬁ%
ATHB, ®->T, HLLBMEN/Pric8T 2HE 1T
EFAT &V,
6. AUNRLS Tk V- FHERK

ROa=2Y FEHXS.
?-psolveAll(psolve(psolve(¥.¥).¥)).
BRI,

psolve(psolve(A.B).C):~

psolvePrim(psolvePrin(A.B).C).
psolve(psolve((A.B).C-D).E-F):~
psolvel{psotvel (A.C-G).E~H),
psolvel(psolvel (B.G-D).I~F).
psolve(psolve(4,B).C-D):~
psolvePrin(cl (A.E).C-F),
psolvel (psolvel (E.B).F-D).
psolve(psotve(A,[A!B]1-B).C):~
psolvePrim(open(A).C).
S DHBILE hizpsolveld, psolved ERFIICEVWTET
b Zizpsolve (% #:i3, psolvel.psolvePrim) % Mt 7tz
EE-TWV3B. INT, psolveDBIENBIRTE 30 TH
5. EE,

psolve(A,R) :-psolve(psolve(A.R) ,U-¥) , U=V,
TH->7T, psolve(A.R) DEHIHEH L DpsolveTRIARN
LicHHBah 4413, psolve(A.R) RERLHETE:
DTH35.

ZOBEN S, psolve(psolve...) DT T F hhth
ROLARTHIHIDRSBMREZI B4, WHITHRIL
Ehicpsolveid bE D—BEL L BIMTH > T, WRTD
psolveD e BDIZH R I 24 X&hiznon-trivial 7o

€7



SLTHE. IDOILEHEBA 5T Fsolve DIFEL
g 5 LAY,
?-psolvehl ! (solve(solve(d))).
solve(solve(true)).
solve(solve((A.B))):~
solve(solve(h)) . .solve(solve(B)).
solve(solve(A)):-
solve(clause(A.B)).solve(solve(B)).
ZIT, MAABMEClauselc D WVT,
solve(clause(A.B)):~clause(A.B).
ERELRLE,
solve2(h) / solve(solve(h))
DEMA TS &,
solve2(true).
solve2((A,B)):~solve2(4).solve2 (B).
solve2(A) :-clause(A.B) .solve2(B).
%2185, Zhid, beDsolve DTS LLEBTH S,
Zhic®->T, LTHBipsoiveic bWV T,
psoive2((A.B).C) / psolve(psolve(A.B).C)
psolvePrim2((A.B).C) /
psolvePrim(psolvePrim(A.B).C)
psolvel-2((A.B).C) / psolvel(psolvel(A.B).C)
ci2((A.B).C) / psolvePrim(cl1(A;B).C)
open2(A.C) / psolvePrim(open(A).C)
DEBAETS &,
psolve2 ((A,B).C):-psolvePrin2({A.B).C).
psotve2 (((A.B).C-D) .E-F):-
psolvel-2((A,C-G) ,E-H) . psolvel-2((B.G-D) , H-F).
psolve2 ((A.B).C-D):—
c12((A.E).C-F) . psolvel-2((E.B) ,F-D).
psolve2((A.[A1B1-B).C):~openZ(A.C).
852, Thid, WAbEDpsolvel HEITHEZ O
Th 3. %8B, solve(solve...) i3, ML EE2BITTR
Eﬁﬂﬁﬁ?%%ﬁ,me@wWa”)@,ﬁméﬁi
DHAHBEBAHE T 3 HAUBHOHRTH S, &b
M, THLTBLONEI L A5 2% ~213, £,
AFID D 3L SHEEDOESICAWVI—Bsolved R D i
AVWaIENTES,
7. BbYIC
B ST RE S Prolog D AHE 70y 5 LEKBR LI,
BiEE BRIk ED B TECHARBETH - /2.
COBAHETOYSAERMNT, TV FEBRRED
VA5 T b - SERPEREAL. Thid, FHD
MBRD, RBTO75 1L/ ERCBVTRBNOMKE
THBELELE. '
&5z, CO%&}%T}%?'??’ﬁla%fﬁ‘«‘T&%mﬂ‘/”
A4V e bERLL.

ZhSOERIE, pure Prolog KERSNTHY, HERO
MTOLRBOVW bOTHELRBEVHEHL. cut ¥ not,
or. bagof HABE full Prolog TOEREN—DDEEKD
AWTHE, bI>—oOBEAFMELT, WRNDE
% (GHC) Itb3 3N HBIC >V T LRI DIEAE
HoEhD2d 5.
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