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Preface 

LPAR'92 is organized hy EnrobaIt Ine. and St. Petersburg Institute of Eledrical Engi­
neering in cooperation with the Russian Association for Logic Programming. It aims at 
bl'inging together rcscarchcrs intercstcd in Jogie programming and automated rcasoning. 
The research in logie programming grew out of the rcscan;h in automated reasoning of 
carly El70s. Laier, the Implementation techniques used in logie programming have been 
used in implemcnting thcorern proving systems. Recently, results from bath fields wcrc 
used in dcductive databases. Although the lwo fields !J"wc lUuch in cornmon, there was 
no corn mon conference for them. 1 hope that the initiative of the Russian Association 
for Logic Programming tü organize thi6 conference will result in a regular internationally 
reeognizcd series of conferences. 

LPAR'92 is the successor of the lst and 2nd Russian Conferences on Logic Program­
ming held in Irkutsk in 1990 and in St. Petersburg in 1991. The proceedings of these 
two conferences werc published in Volume 592 of Lecture Notes in Artificial Intelligence. 
The scientific program of LPAR'92 Încludes 6 invited talks, 35 talks and a session on 
system de~criptions. Ali the papers from this volume were selected from 102 submitted 
papers. In addit.ion, StCtfCll Hôlldobler, Ewing Lusk and Jack Minker made it possible 
to prt!pare a wriLten version of their invited talks for this volume. The session on system 
descriptions aims at initiating discussion on computer Implementation of logical concepts. 
During the conference several systems implemented on IB!\l PC and compatibles will be 
demonstrated. 

There are many people involved in the organization of LPAR'92. 1 wish to personally 
thank Gérard Comyn (ECRC), Peter Gotzmann (ECRC), Michel Parigot (University 
of Paris 7), Priscilla Rasmussen (Rutgers University), Tania Rybina (SINTEL), George 
Seh·ais (IRI Tnc.) and IJCAI board of trustees. 

1 gratefully acknowledge tinancial spol1sorship by lJCAI Ine. and ECRC GmbH. 

Munich, :May 1992 Andrci VorOlùov B
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2 

One of the important semantics introduced recently 1.0 logic programming is 
the 80 called weU-lounded $emanlic$ [VGR..'i90). It appears to be a natural sem an­
tics for logie programs which extends the perleet model semantus of stratified pro­
grams, eliminates sorne of the drawbacks of Clark's predicate completion scmantics 
and, in general, behaves in a more rcgular fashion (see, e.g., [PP90, PW91]). For 
dut a/Qg programs with negation well-founded models can be romputed in polyno­
mial (quadratic) time. While SLDNF-resolution is still sound with respect to the 
well-founded semantics, a new resolution procedure, called SLS-resofulio7l, lias Leell 
introduccd fOI well-founded semantÎcs [PrzS9a, Ros89J and shown to be sound and 
complete (for non-floundering querîes) with respect to this semanties. Reeently, D. S. 
Warren developed an c1egant Prolog mela-interpreter and introduecd the Exlcnrled 
Wanen Abstt"act Machine (XWAM) for the well-founded semantics (cf. [PW91]) 

We prove that partial deductions hased on SLS-rt-solution preserve the well­
founrlerl semantics of logÎe programs. More preeisc1y, wc show that if Pis a program 
and If P' is obtained from P by an SLS-pactial deduction then the well-founded 
sem an tics of the initial program P coincid<"_'1 with the well-founded semant.ics of 
the derived program p'. This result proves that the declarative semantics of logie 
programs is prescrved by SLS-partial deductions and shows that partial deductions 
based on SLS-resolution can be safely llsed withoul tJ/ternaling in any way the orig­
mal meaning of the program. 

DIlI~ to the soundness and completeness ofSLS-resolution for well-fouuded .seman­
tics, we immediately obtain that SLS-partial deductions also preserve the proredural 
sunanllCs oflogic programs, i.e., that the set ofSLS-computed answer substitutions 
obtained from t.he initial progra.m P is equivalent to the set of SLS-wmputed an* 
swer substitutions obtained from the partially dedueed program P'. It is important 
to point out tllat in bath results we arc allowed to choose arbitrary computation 
rules used with programs P and P'. 

Analogous results for Clark's predicaie complehon Sf.mantlcs and for partial de­
ductÎons based on SLDNF-t·esolutioll are only partially true. Lloyd and Shepherd­
son proven in [L587J (see also [Kom81]) that SLDNF*partial deductions preserve 
the procedural semanttcs of programs, i.e., that the set of SLDNF-wmputed answer 
substitution;; obtained from the initial prograrn P Îs equivalent to the set of SLDNF­
computed answer substitutions obtaincd from the partially deduecd program P'. 
This result reql1ires, however, a carelul selection of, po.s~ibly dilfercnt, computation 
rules used with programs P and P' and thus is difficult to apply in practice. 

On the other hand, as pointed out in [LS87]. SLDNF*partial dcductions do flot 
preserve the dec/arative semanhc.ç of programs, i.e., the predicate completion se­
man tics of the initial program Pean, in general, be different from the predicate 
complet ion semantics of the derived program P'. 

Our results llnderscore one more tiIne the natura.lity of well-foundcd semanties 
and the regularity of its behavior vis-a.-vis predirate completion semant.ics. They 
show that partial deduction 15 a wmpletely .çafe q1lery optlmization procedure for 
logic pcograms with the well-founded semantics. 

The invariance of well-founded semantics uodcr part.ial deductions is proved un· 
der the assuInption of the 50 ralled A-closerlness of the progra.m, which WII.8 orÎgi­
nally introduced and used by Lloyd and Shepherdson [L587]. In the last section wc 
define the notion of consirainerl partial rlerluclion and prove the invariance of well-

B
IB

LI
O

TH
E

Q
U

E
   

 D
U

   
 C

E
R

IS
T



3 

founded semantics nnder constrained partial deduction, without the assumption of 
A-closedness. This result generalizes Qur previons results. 

The paper is organized as follows. In the next section we define the terminology 
used in the paper, including the notions of SLS-resolution and SLS-partial deduction. 
In Section 3 we show the invariance of well-founded semantics nnder SLS-partial 
deductions. In the last Section 4 we show the invariance of well-founded semantics 
nnder constrained partial deductions, without the assumption of A-closedness. 

2 Notation and Definitions 

Definition 1. By alogie program P we mean a finite set of universally quantified 
clauses of the fatm 

where m ~ 0, A is an atom and Li '8 are literaIs. o 

The alphabet of a program P consists of ail the constant, predicate, variable and 
function symbols that appear in P and - in addition - the equality predicate = (which 
does not appear in program clauses'), infinitely but countably many variable symbols 
and (possibly) countably many additional constant and/or function symbols. It is 
assumed that there is at least one constant in the alphabet and that the alphabet also 
contains the usual punctuation symbols, connectives (A, V, ,) and quantifiers (3, '1). 
The language Lp of P consists of ail the well-formed formulae of the so obtained 
first order theory. 

Throughout this paper we assume the 80 called Clark's Equational Theoryaxioms 
(CET) ([Ll087]), i.e., instead of considering the program P itself we consider its 
extension CET(P) = P + CET. 

Definition 2. By the well-founded semant;cs W F(P) of a program P we mean 
the set of ail closed formulae (sentences) which hold in ail (Herbrand or not) 
well-founded models of P satisfying the Clark Equality Theory axioms CET (see 
[VGRS90, PP90]). 

If a sentence F belongs to W F(P) then we say that F is implied by the well­
founded semantics and we write: 

WF(P) 1= F. 0 

2.1 SLS-resolution 

In this section we recall the definition of SLS-resolution, defined originally in [Prz89a] 
(see also [Ros89]) and subsequently modified in [PW91]. 

Suppose that P is any logic program. By a goal G we mean a headless clause +­

LI 1"') Lk, where k~O and Li'S are literaIs. We also write, G =- Q, where Q = LI 
, ... , Lk is called a query. 

4 The extension ta the more generaI case with equality literais appearing in the premises 
of program clauses and goals is fa.irly straightfolward and is discussed in Section 4. 
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