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A Self-applicable Partial Evaluator

Hiroshi Fujita and Koichi Furukawa

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

It 15 well known that a partlal evaluator specialized wri an Interpreter corresponds to & compller.
and that a partla! evaluator speclallzed wrt another partial evaluitor corresponds to & compller
generator.  Such a partlal evaluator that cas process ltsell is sald to be se|f-appllcable.

This report presents an isplementation of a self-applicable partial evaluator in Prolog. and fts

appllecatlions to coapller generation and compller generator gemeration. [ncresental compilation i3 also
presented as an useful application.
These results are cbtaloed by extesding a simple self-1nterpreter of Prolog. Its self-application

was reallzed easily because of 1ts compactness with siniwus functionallty.
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paval {Prog.Known. P K ) AERRI{ I}
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LT, SRMHAEESIEMELILNE, Hs,
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FHZTTIZ&EHAE. BME370r T4, ProgTlal %
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ET, c@int 1ML T SCom BB L,
Com{Prog.0bj} SRRt
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peval, . Llom HHIET S LV EMNTEESD,
&Lz,

peval”(peval.peval.peval’ ) areef
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() ELv (Tors LoEREgidn)

(B EwrSaaForXsLiidlEzEsBVWHERETo
FoLEERTSH L (EHTD

(3) EWHHERz Ao AEELLY (BB

(4) peval = peval’ = peval” (B CHATHE)

EAHEMEFOh LS.

(1) REBTHIL, LI IO ELT, 4HT
HIEWL v, (2) 203 oRppeilicTianizi, i
HEPHEFE=F, BRELAVXZ 2 CANZITO L &R
EfbAgnidu oy, ENLABEET oS LoNE
IZonWTHREHELTE, 29 LTHILENLENHE
Fo AR TREL SO S AN TLES, —
A, () oBREddtaabicr. BatESors s
BTELEXFI P PTHEZEMDTE LY. ACEHA
At S, Peval READ A2 RN LOE,
%ﬂrmﬁﬂﬂﬁﬂﬂwhﬂéﬁvfhurh“iﬁﬁé
NEEES, Larl, ) AERAFNETHIr SRS
TEHEIE, Efo, FHEUES, ERIZWMEETEZ LidRE
AR oF -

i, BCHAVENPOlgOBAHETo Y L0
EHiZoWTHHET LI LOTES, -7, 4RO
FRLIZRECAIEOREIID 0TI, HiEBELL
E. Llspi20TRERE OB TVE,. ¥
f2. [7] Tk, Lisp&ProlcgT A SadimnnFiss!
RuoshTa,

2. Prol7o S LOERHA

Frolop 7o XS LOESTREOEAR, (1) RIS
F-NOIHORBELELTELGRILEE, ChETT
T-oBRMzEL TR« 7y rrzEREEE I L,
(2) BAMUSHELEORURE TS o 3RaE, &
EZHEFLT»TIZER S I Z L, (1) Bikfkshimx
HhOT FLTHREIREYLCERREL, BEMGEELL
D, MENLULOBLOIEIRTOLETHS. ZILTAR
EibEhimaMEERE LN + 7 - Lizgt i
EnOHOBIEAMLTEEREENE:, oo - FROEX
CEEF2 U o b, RTLTHRLAEASIIE-TERL
REABHEROAY v PEERSZEVS I LENEE LD
MELLTEL®E. Chit, space-timed L= Far 7
METhH-T, FETIZHEEGL V.

MAFEEOH R

EMMNFEAOLS, ML TRE—{LzE-T
ERCERTLIIAHMNTESY, BAHREEICENTHRY
SLESTEERITEREV., —RIZHSHENICRES
TLEHERZRRIEEzATVW I LASLHST
b 5. FIzDEC-10 Proiog D ERASEZ>VWTRIHES
EEEEAE Choid, AXOSIHO/MIZ1 oRG0E
BEH-TED, HEEATHI~SEWNMEHEDES,
HR=RELTEOI-ADErHL SR VL2
hET=-Ls&T,

1g(i.¥. true):=ground(¥}.1.cal 1{X s Y).
1g(X.¥.(X 15 Z}):-siwpl ifyExpr{¥.I},
<(X.¥.true) :-ground (X<¥). ! eal i (X<Y).




peval Fe==y 1. —HR T o7 LORRHE '
v oo - :
prog > Iilrl:iE..“_I‘r‘.”I — result :
known | data sk & n- i
: Tors Lo !
peval’ p==s 3. HSGHRT oY LOoESHTR i
Vot SERD i
v | E
poval + peualim —)-| lmpruz ;
,
int Prog 3w SOET :
B 1 § L n ey - 3
=(4.¥.4=Y),
elc.

=B (HEe) FEOEM
BartiflEo S - AoBMzowTE, 2HETRER
FFHLMEBEETE TS LOTL, B EMisiRE
MEMOtwizEEoLVWBEKEDS L, LHL, U
CELEHENMEISLOUBOHBELLS L RIILS
W IS, FlaEEC BREHLORS, & EHBEEC
E-TRFLTVEZ LMELSSANIEI+HTES S,
AL, T-Ap(....Ti....) &~ Fa=T 7 1 EfES
bl
I TODI TEL R S
DEIcEAGhEZLE, TT
Tl Is-ar-lastance—ef TI
TH-=T. EbiI,
‘I‘l'1l is—a-proper-subterm-of TJ.Jl:I
HHEL T, STOFHAFEHL (all §. &l KIE2VTEE
OF-TVHE, BMEREATSIILICT S, subters M
GHERERTASI LS, ZOBMizvTRERE S
EHFEENS,
{(f) append2t,
append ([HIXI.¥. [HIZ)) :-append (X.Y.2). <@
append {[].Y.¥). - @
EESIIEREAT VAL E, append([1.2].Y.2) o®H
HEREoREERzyoD, DT2EEMzAZE, O

TOUUE S LN SO

io

peval --1 2. A XFTU I ORSHE
Vo3t ey
\: |
fnt A = iMprﬂg result i
prog data FE{E x iz
£ LyTN FOEF
1
i peval” F== 4. EaMHATorsL0iiada
I— : (Tl TP 2% b= FHEBE)
v . :
peval == peval peval %‘ p-evaliMJ
peval int =
ekl - PmET
b [ LY B

TibEh, -[L21V] KEMERESL 5. Zhut, Wi,
FHEEZNIPAETH L, append (K. [1. IO BRI B,
Em@fpEgssy, INLEBEMTELL, EHIZLT,
append (L1.21X].Y.2) &, append(X.Y.W).I=[E.2IW] 27T,
append (X, (1. 0L. 2120042, append (U, [1.2). X=[1.2I00% T,
Th¥fhEMa2Hh 3.

openitROnN

opendf B & i, EEAMRTLTVWUVEEOZILTHE.
opend BEFHS To XS LOESHBEIZ2L T, 8%
BHNENREIEER~OT I EANTEIELICLTE LT
MRE, E-T., opemfBEEJILTorFLEHSMNEL
Lo, RcS5Lon TSI L-TEMEAL
Loofgis, TOFHLEELELOLELLOLET S,
c DopenifEOE VI, BRTRBOI » 500 X FETS
ERBEZHRA P PELE,

3. MAHETo XS LOBECER

TELOTo XS LONBORGHRTO Yy S L0EDS
ARFAETESCHICH. S5R0Z EUds, £ng&EH
ERELOEBATERZATWLEHAEE SR, 2,
EaHBEFo s L cBoY, HES v 57U Fizo0nT
LEICZ A EAE. pure Prolog @BS, BE2A 57
DEEOLESIZERINE,

solveltrue) .

solve((A.B)):-solve{d) . solve(B).

solveld):~clause(h . B).solve(B).
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solve(A) % DEC~10 Prolog DA F - ¥ = FLUEFRTES
FTALE N EERETLALLALGUEERESRE. XL,
clause(d.B) i, yAFLizo=-FFhnEigsodns
b Ea—FrlulfEl~y FEROBMOEESE THTH
BEETH S,

cHBEACS FF TP FEROESZHEEL TAE D,

psolvaltrue.true) .

psoivel (A.B). (KA. BB) }:-psolve{A . BAY .psoive(B. RE).

psoive{d.B}:-¢lause{A.B). psolve (B.B).

psobvel(d. A} s -residual (L) .
qFHBomWmizE T, residual (A BT ESIUT -0
A, Al Sdhofh (EFzsBErClEr st Tcaa
Y TRIZLERLEB NS Bl onT-0LH
AT - AL prolve@dFIEIMIZITI =LA 253 54,
WIEIMI, ERT - (DD R R MEERE DL
WA, ZALT, A TSIt DMeT - %
BHET. B EL, M-RUGHEEC I EMMTAE, IRE,
A O WRE SR clase THRMOMERME S BS, WA
BHOHOENICHRUETREELS &,

iz, A DEMOToTYSLHATREAT, A MEHE
SEEL T - LRSI, ZOpsolved EFEEBLT.
IZtrued S S DAND K2R DL, KBTI, -7
TENTHH, &4, A DEERETIERT S, R
&, =TT iizHHETE B ZOoTorsLt
RAWTESA > 77U 58,

solvold):=psolve(d.B).al1True(R).
LERTEI. AL, allTrue(R)2, R #liruetdidd s
EREAND ATHSLSEPT I LoET S,

ERizl, BTFTELNIAIHETorS Lidiat
FICTERENS.

psolve({A.R) :=psolvePrin(4.R). woee(pld

psolvel {A.B) . U-¥):- <oes (p2)
peolvel (A.U-Y¥).psalvel (B.V=¥).

psolvelk.B):-cl (A.B) . psolvel (B.R}. wre- (pd)

psolve(d, [A121-2) ;~open(A) . <o {pd)

psolvel {&. B =expandablefd) . psolve(A.R) .

psolvel A, [ATZ]=2) :=resldunl (A).

psolvedl) (A):-bagol ((A:-R).psolve(d.R) . NewClis).

def ine(NewCls).
(pl): psolveld. X —Jbd MEARELS, HADEER
OEAHBE oI LEFL (p2): AN T-AU S, £
NENOT FLBl MR- AERHTEASTRSLE
LOEROMEI-LETS, (pl): T-0) S -WE
BEATVWEU S, A ZESDALCENL TESITRT
73 (EEizL Sunfoiding ) . (pdd: =4 HARESR
ABUG, A EWRT-ALEhE ZIT #MET-0
@reonjunction RESGY R FTEREATVE,

psolvel it, I —=JL4 OEMTIREEEBEL Tesolveiz
BRid, TOMTHRT-LETEORETS.

psolvedl | id, BRI -A0ERERL, FhE¥ns s
1T oRERmETERT S,

psolvelria.cl.open.cxpandable, residualid, HAER
LEICIEZRGEN, BHEARELHINS, ThokEdd
MIEGESE (RUESH BN OGN —BOiEsE
BiiwT 2 aHBEOERE Vs L 212, psolvePrin?
OFFLOGTEESFALLTE{ ZLHMTEE, £2T
B, a-FiEREEShTVEVROMAERFELNT
BWES LS, ThodBEnmlAEEy, B
HBEOERSMAS - LCR]RS Iy, B, (B
HAdEOEEE, a-¥Fo0rs L (B, psolve) &
GIRFELIZTFe FE. T THS. Ei, psolvedl] (2,
EadETo XS Lpsolve®E ko Tl olBiTay
Poavwy FEFAL., WK-T, bagol delflnek, B4 £
Towr Fprimitive TH Y, @ Tpsolved B3I REST
ARG LTorFLAn—MERARNENVWILIZFE,

ET, = Npsolve(h, OB HREELTAS,
— A4 ORI ETHS T - LELRL.. . EndligaiEN
Sid. psolveld.R) DERSZFH M. psolvelll....)®
conjunction #5455, W5,

psolvelpsolvo(d.Ul-¥)]).

[psolvelRL.UL=U2), psolve B2 U2-13). ...

psolvelRn.Ua=¥)121-Z)
EE, pzolvefrigizownwTi, ZOESUBREBELT
FEarH PARTIEREIATVS,
psebvaPrisipsolvePrin(a.f).
(psolvePrim(A B) 1Z]-Z) :=var(4). .
psolvePris(psolvePria(A. Q). K):=

psolvePrin(A.F) .psolvePr(P.Q.B}.

psolvePr (4-Co¥=W.I-I):-A==C.1.

peolvePr ([A1E]-C.U-¥.

[psolvaPrin(A. U=¥) I¥]-2}:-1.
psolvePr(B-C.V-49.Y-I}.

psolveiz-24 T4k, psolve(poolve...) @ REIZ-2WT
MizirE&Lae, H0E, psolvem @S, AL HWH
EFHEAZILzE-THRS-AOBEENET S, —KIZ,
AMMBET-LETLEIUME, MBS, resldual(d) T
HLEE, AOHFIHIEL ORSHREOBSTRLELE
MEMETHILIVIILEMTEL,

() MAEBZ2VWTHRTS» P FRELEH
WEZLEOPEN_OEANET oSS LpgolveD i &
DECEH-TVEOT, RYLTEHL.
psolvePrint (&, FTFDEC-L0 Prolog A IS\ T
FEEL(s OERICFLA. &z, BHASEOZ kS
£k



¢l &open
prolvaPrladel (A.BY, (el (L. BY1Z]-2) :—var(Ab. 1.
psolvePrisie! {4.B).7=2) :=cl {A.B}
psolvePria(e] (ABY. (ol (A.BYEL1-T) - open(d}.
openiA) :-fopen{B) .aatch (4. B).
notii8elose(Ch.match(A.CI0) .1,
psoivePrinfopen(A). [opan(h) 123-2):= var(A).].
clid, 2=¥HREALLREOEREESAEZLOT, §i
LaTiaAFlhizo-FEaATHWE 40T S, clOFH
IMMTE, - CERENTOBETSLoNTVR
HENETET. psolvedll dibagofl TE-TEWEESRT
SEF, clZA OETOESEMEEFTILIZUE, 250z
A AopenTHIBESIZE, el -ABEHV#HEEL S o
EMREDICEYILICZEST, BRIl OTERFEMANE L
fzi& FRAEFHT I EMTAZHIETHS,
fopen(A) Bclose(Adid, o~ Lid ) OFEROET S
RIEHETIHEMEE LT, 2-Fah3 3 WAL
Sopen{int{¥.¥}).
Sclosedint (true.¥)).
ffZL. Selogse(h )ik, Sopen(d) DR EIFHAEST L TY
SEEE, A DREEASY AN IZ20TERORET ST
TEHM (opend @) KOSMVENE,
expandabled residual
gxpandable(A) :=not (suspended (4)) .
peolvePris(expandable(A). (expandable (A} 121-2) -~
var{A).1.
psolvelrimfexpandable(d). 2-7) :—expandabie{d) .
resldual (A) :=suspended (K) .
psolvePrim{residual (&), Cresidual (A) 12]1-2):=
varid).l.
psolvePrim{residoal (). 2=7) :=pesidunl (A},
suspended (A} :-Fsuspend (A} .
expandableidresldna| D BEL L TER TS, Wi &4T
EUBETHEN, Zhid psolvel 2 ERT I,
if-then-else (H S5\ videut } EBH LV STHE,
Ssuspend(A) i, A OEMEZEWNI S HONEEHE L
LT, a-+#4531 5 @M,
$suspend (append (X.¥. 20} :-var (X} .var(Z).
4. Jwid SER
RAHBETOYS Lpsolvef 22T FizZonTHR
kLT, 214 55%5,
EOLESUA 5TV FEELE,
int{true. [1007).
Int (CABY . Zh:-lot (A XD Lot (B.Y) . append (X. Y. 20,
int{not(A). [CF1}:~int{A.[C1).C<20.CF is 100-C.
int (A.[CF1) :-rule(k.B.CF1}. {nL(B.8).ef{CPL.5.CF).
ef(X.¥. 2 :=product{Y.100.%) .2 15 (X&¥)/L100,

product {CAIX]1.Y. 20 :=W 1s ARY/100.product (X.W.0).
product {[].Y.¥).

append ([AVE]. Y- [AIZ)) :-append {K.Y¥.Z}.

append ([J.¥.Y).

i, WEEHESONENEET LU LTHRS.
HamHiiRoLIIZ54 5,
$suspend (psolvel (K. ¥) ) :=var(A).
$zuspend (pselvel (A ¥)) c=residoal (4).
Ssuspend{int (4. ¥});-var{A},
$suspend(product (A ¥, ¥)):=varik).
$suzpend (append (A ¥.CH) :=var (A} .var(C).
Sopen{ruled¥.¥.¥1),

INGEO-FLAELET KOoaw» FEBLE,
T-psolvedll (psalvellnt (¥.¥).¥).

LA (BRLEhAESHE o5 L) ko

IizlBana.
psolve(int(true. (L001) . 4=4) . e (ph)

psolve{int ({A.B), 0, D-E);- < {pl)
psalvel (Int{A.F}.0-C).
psalvel {int{B.H).C=1}.
psolvel (append (F.E.C). 1 -E).

psolvelint{not (A}. [B]}.C-D}:- <o {pT)

psolvel (Int (k. [E]).C-F).
psolvePrin{E<20.F-G).
psolvePriatB is 100-E.G-0).
psodve({lat{A. [R]).C=D) = o= {phd
el{rule{h.E.F}.G).
pselvel (G.C0-H).
psolvel (Int{E.1).B=J}.
psolvel {product (1. 100.K).1-L).
psolvePrin(B is F¥E JQ00.L-D).
CcOAdEODEE, Int CAROEFIZENREFARHELTVE
(padiz, Int(true.¥) OESHBEMMET - LEBEAL
ZEEFLTVE {(pRME (B OB RHRIELS
#s = At et (A.F). int(B.H) . append(F.H.C} &€ N
FRESHRELTRONIHEATS - LOESELTHGR
SIEERLTVE (pT).(pd) LEAMTS S,
rolet A EREBETH 100z, (phlizsunT,
elfrulefd,...).5) BRI =NEL-THEILIzER
ERf, ZOBEFRY, ETEREND ALY 2o
TaE, Int @ffiz, HBRAMESproduct . appended fz b
QS SHA LIESRE,
UL, ERRAEEd--swTREMEATLE Y, =
el SR ITHR LIPS L,
T, hbTSAsEmEoS 6,
$suspend (psolvel (A, ¥)) :=residual {A).
EFHCLYINETHRAE DD,
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psolvelint(true, CLO0T). A-A).
psalvellnt({A.B).C).
Cint{(A.0).1n0t{B.E) .append {D.E.C) [F1-F}.

SEEoEE. Iat(ALVEHINESE LERIS1ot{a.0).
tnt(B.E}.append(D.E.C)D I 2E MR -ALLTETZ
SEFRT. AMRELENTInn(ALDIMESIZERERE
BRI -T L, ZOBHtahtBaNEYo S L
psolveltEMEE (b, Zhirdz LuERETIR
vy, HrEjbEhtpsolvel, FRAMETEIALSEEICE
AEOHSHEETUS LS TATHEI I &0 Wlah
TWwEATHE,

CcOFThihd LI, BRHBELIETHEV, &
ITBENEMERBEILE, BCARACESIRES
R UEB LS,

5. BRI w40 v

BB TR AT Sz -2 T o rs LIRS S
BRIIEATI A S EHEETS (B288) .

5. 1. A4 +FToFrLolRNAS

ME@int AT oS Lkl 3002,
F, EOEIUTorsLEEE 8,

rul e(shouldTake{Person.Drug) . {

coaplalnsdf {Person. Syaptoal .

suppress(Drug.Syaptom) .

net (unsul table(Drug. Persond)).T00,
rule({unsul table{Drug. Person). {

ruleT & &,

aggravates{Drug.Condltion).
suffersFrom(Ferson.Condition}) .80},
HEamMEEEoL 325435,
Ssuspend(Int{A.¥)}:=Inst(h. complainsDf(¥.¥});
Inst(d.sulfersFrom(¥. ¥}).
;-abolish{Sopen.1).
Sopen{rule(suppressas (¥.¥).¥.¥)).
$oponlrulefaggravalos(¥.¥).¥.¥)).

Int (coaplainsOf.. ). int(suffersFron.. ) W&, 207D
FRAOEAHISACHhIMETEING, 013
suspend LTEC, ruleldE b—EBHUErulelf.¥.¥) T
it PopenTid v, BEkfLanitkED
rule{suppresses. ..} rulelaggravates...) (@& 2openT
HEELTVE, ROIT X FTI 37 FERELT S,
P-psolvek)] (psolve(lnt (shouldTake(¥.¥).¥).¥0),
T, shouldTaked FENAVESHETHAL LTS,
BRRrEmaoLsizus,
psolve{lnt (shouldTake{(A.B}. [C1}.D=E}:=
pgolvel (int{ccapialns0f (4.F).C).0-H).
cl{rule{suppresses(B.F).1.J).K}.
psolval (K.0-L) .
peolval (int{l . M) . L=N).
psolvel (product (H.L00.0) . ¥-F) .
prolvePrin(@ 15 JH0O/100).8-F).
elirulefagzravates(B.8).T.UD.V).
psolvel (V. E=¥).
psolval (int{T.X}.¥=1).
peolval (product (X, 100.Z) . ¥Y=AL).
psolvePria{Bl 1s UEZ/100.41-C1).
psolvel (Int{suffersFrom{A.5).01).C1-EL}.
pgolvel (product (D1.BL.FL).EL-GL).
psolvePria(ll is BO¥FL/LOO.GL-1L).
psolvePrin(Hl<20.11-J1) .
psolvePria(kl is LOO-HL.JL-L1).
psolval (append (G, [Q. K11 HI).L1-K1}.
psolvel (product (ML, 100.00) . N1=PL1} .
psolvePrin(C ts TO¥0L/100.PL1-E)}.
rule{shouldTake...) . rulefunsultable...) RLFh L,
lxOpsolvel S ZBMINTLE - &,
S5, 2. ForsiEmhoEmnd
O TorXS LR EEAT,
{E¥ =z,

+ve+ (09)

Eopsolvet: & SicBE



rule{suppresses (aspirin.pain) . true. 60},
rulefaggravates (aspirin.pepticlicer) . true. T0}.
tEMELToLIIzEL 3,
$closelrule{suppresses (aspirin. ¥1.4.9)).
$close(rule{aggravates (asplrin. ¥).4.4)),
fHLa= - Fi,
P-psolverl]l (psolvelint (shouldTake{¥.¥}.¥).¥)}.
R,
psolvelint {(shouldTake{d.asplrind. [B1}.C=D}:= {plD}
psolvel (int{complalnsOf (A paln).E).C-F}.
psolvel (int{suffersFroa (A, pepticUlcer).C).F-H).
psolvel (product(G.T0.1).H=J}.
psolvePrin(k 1s EO%1S100.J0-L).
peolvePrin(K<20.L-H).
psolvePria{N is 100-K.4-0).
paolvel {append (B, [60.N1.F) . 0-0) .
psolvel{product (P.100.R).Q-5).
psolvePris(B is TOER/L00.%-D) .
=k, (plEmEaspirin O@MSCHEREL S bO LML
T &,
., 3. Fo¥XsLERHaLmE
BFLWECMTRELERT 2,
rulelsupprasses(lomotil.dlarrhoea). true.65).

rulef{aggravates (lomotil. lepalredliverfunction).
true.T0) .
aspirin @RS ERE@CLT, (pI)HElonot]ll OESIC
AL AHEEH BN,
ZOHFoFILRR O ERNERAR, EoizHLVRC
MTIEELSHEONIEET, ThETIcHEEshio -
R TR EN-ZELTHUS Z&MTES,
5. 4. 3 wsrid 30T
BELznLI A 5 EEOBETI 434
LTESHEZENTS S,
FA, ThETic@Bfasplrin & lomotll CHEBAH
TERTAGE o r 7 L el v EL &S,
HiEmEmi,
r=abollsh{$open.1).
T et FEMTIR,
P-psolvedl | {int{shouldTake(¥.¥).¥}).
ERi,
intishouldTake(A.aspirin) .CB1):-
{nt (complainsOf (A.pain) .E}.

int (sulffersFrom(d.peptliclicer) .G} .
product {G.T0.]).

K 1s S0%1/000. K<20. N iz L00-K.
appand (E. [60.K].P).

product (P.100.R).

B 1s TOR/100.
{at{shouidTake(A. lomoti 1) . [B]):-

{nt{complainz0Of (A.diarrhoea) .E).

int{sulTersFros{A. impal redliverFunction) .G},

product (G.T0.17.

K l= BOk[/100. K<20, N Is 100-K.

append (€. [65.81.P).

product (P, L00.R),

B is TOR/100.
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FiF 7 ey P - FORBABHRILTUL, 304
A CREAFRIELOS? NS WELIAETSHS.
L L, FCcHMBEFRBVESHESDS, MIETHER
ET.imxﬁﬁmﬁ.:nEﬁL(?BTiLﬁHh%
EmMTEis, ERIRATors L 1“3;-;’5‘&’:"”‘-
AL, R ETFILEMNS L, Y, BETHEANT,
CDIEFj-’E'iH-E. —#uzEE,  peval 1ntEFiuaﬁﬁﬂ:
ENACHSSE YOS LTRSS, CNRFASOBEDE
ﬁﬁnTﬂf?L&ﬁﬁf.HﬂiMEH%Aﬁ.Hnﬁ
ATHE -7, HLJEMENCPIICMYTEHES T
LITA L,

§., Tt f B - FHER
kmoT iy FESAE,
P-psolved] | (psolvelpselve(¥ V). ¥},

=3 e
psolvelpsolve(d.B).C): -

pzoivePrle(psolvePrindd.B).0) .
pselvelpsolvel{(A.B).C-D).E-F):-
psoivel (psolvel (A.C-G).E-H) .
psolvel (psolvel (B.G=0).H=F) .

peolvelpsolve(d.B) .C=0) -
peaivePris(cl (A.EY.C-F).
peclivel (pzoivel (E.B).F=D}.

psolved{psolve{d. [AIB]-B).C):-

psolvePrinlopen(A).C).
o Enpsolvell, prolved EEBEICEVLTET
FLiZpselve (2 f24L, pseivel.psolvePrin) EEGAE
ZHaTws, IHAT, peolve BEVENEATEEZODTE
&, ER.

psolvedd.R) :-psolve (psolve(A. B) .U-¥) . Us==§.

T& -7, psolve(l.B) OBBHEL EDpsolveT HH iU
LizatEEN@ai, psolvel(l.B) RERENETSER
OTHE.

ZOHEEL S, pralvelpsalve. ..} @7 o057 L0
CLMETHSELNOL INMPERIT S, W
Efhiizpsolvell b EM—EE LR TE - T, BlKED
peolved =il A ¥ =4 L EHznon-trivial K 7o ¥
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FLTHE, ZOILBASA ST Fiolve DAL
HE+T & E@ma-.
F=psolvedl] (zolve(solve(h))).
solve(solveltruel).
solve(solve({A.B))):-
solve(solve(A)) .solvelsolve(B)),
solve{solve(d)):-
solveiclause(A.B)).solvalsolve(R))
ST, #AALEIE ausalz 0T,
solvelclause(A. B)):=clause{h.B),
EEELAL,
solvel{L} [ solveisolve(A))
DHEMRETS L,
solvelitrue),
golvel ((A.B)):=sotve? (A} .solve2 (B).
solvel(h):—clauvse(A.B).solvel (B),
ERI. SO, LbiOslve DTS LLRTTHS,
SHE®E-T, LTl fpsolveic BT,
psolvel{(A.B}.C} / psolvelpsalve(d.B).0)
psolvePrim2 ({A.B)}.C) /
psolvePriw{psolvePrin{A.B}.C)
psolvel=2{{A.B).C) / psolvel(psolvel(k.B).C)
e12((A.B}.C) / psolvePrimicl{4.B).C)
apen2{A.C} / psolvePris{open{A).C}
DEBLIETYE,
psolvel ({A.B)}.Ch:-psoivePrin2 ((A.B}.C}.
psalvel (((4.B).C-0).E~F):-
psolvel=2{(A.C-C).E<H) ,psolvel=2{(B.G-D) . H-F) .
psaive? ({A.B).C=D):-
el12((A.E}.C-F}. psolvel-2{(E.B}.F-D) .
psolve? {(A. [AIBI-B).CY: —openZ(8.C).
EWIL, Thi2, DELEOpsolvel BETHELD Lo
TEES, HE. solvelsolve...) 2, Mo E2MLRE
MHBHATSH S0, paolvelpsolve...) 2, R EMT
DESHETEIN AT IHAGCENONETAHE. &t
B, LTRSS P2k - Tk, EE,
ABDIT ot SEBRO L 8Oz~ psolved H 0 iz
Awal e TEs,
7. Bhhiz
EEBRATEL Prologn BAN B oy S AL B LA,
BEEzRORIC S SN TACARRIERTS -
SORAHREToX S LEMGWT, ooifSERRUD
RS YA L -FERMERERE, i, FED
HIBED, BEToYS i - rYEECEVZWTRRAVOBR
THELEELEL,
Foi, COEAHAYorsLAtRAVTRRERD b
AU e bpERLE,

INOOREBIE, pure Prolog TS TED, BWED
RTLEEOWCLOTHELI LB VE . cut ¥ not.
or. bagofl ¥EZLTull Proleg TOERM—oO SO
BBETHE LO—oORESHELILT, NSNS
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