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Onepartop oTpuuyaHus (not)

OnepaTop oTpullaHus not — 3To 0CoOblii BCTPOEHHbIV onepaTop,
YCTPOEHHbI TakK:

» not — 370 He I'Ipe,EI,VIKaTHbIVI CNMBOJ1, HE d)yHKLI,VIOHEU'IbeIVI CMBOJ1 N HE
KOHCTAHTa

» Ha mecTe aToma B 3anpoce Wi B Tee Npasuia MOXeT ObITb 3anmcaHo
BbipaxkeHue not(A),! rae A — 370 aTom

» B peknapaTusHoii cemaHTuke not(A) oTsedaeT hopmyne —A B
JOMNYLLEHUN 3aMKHYTOCTI MUPa

A c onepauVoHHOW cemaHTUKOW onepaTopa not nonpobyem pasobpaTbes
OTAENBLHO

YToObl He Neperpy>kaTb MaTepuas TeM, 4TO OTHOCUTCS K 0bLLEMY Cay4dato U
NpeacTaBasieT B OCHOBHOM TEOPETUYECKUW UHTEPEC, OrpaHnyuMcs
CeMaHTUKOM not Anst CTaHZaAPTHOW CTPaTEerny BblUVCIEHNS]

1 B Prolog 370 3anucbiBaeTcst Tak: «\+ A»
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Onepartop oTpuuyaHus (not)

XoTenock bbl YCTPOUTb BbIYUCAEHNE IOMMYECKON Nporpammbl P Tak, 4Tobbl
Ans noguenn not(A) nHTepnpeTaTop NPorpamm XoTs Obl AJ151 OCHOBHbIX
aTomMoB A Npofosxan BoluncaeHve, ecin Op Eqpa —A, a vHave
KOHCTaTMPOBa TYNUK

[MpoBepka aToro cooTHolweHus anst XJ1IN P paBHOCKSIbHA NPOBEPKE TOrO,
4YTO HE CyweCTBYeT HN OAHOIo yCNEWHOro Bbl4ncneHnA P

[Mpun obcyxaeHun Teopembl Hepua bbln NoKa3aHo, YTO 3aja4va TaKol
NPOBEPKM anropuTMnYeckn Hepaspewwinma (1 Tem 6onee Hepaspelimma ais
XJIM ¢ onepatopom not)

3HauuT, B nonHoli Mepe 1 3¢hpHeKTUBHO BOMIOTUTL JOMNYLIEHNE 3aMKHYTOCTH
MUpa B ONEPaLIMOHHOM CEMaHTUKe IOrMYeCKX NPorpaMm He MoayymnTCs

[Mpuaércst NoTM Ha KOMMPOMUCC U YyHeCTb onepaTop not «A0CTaTOYHO
pPa3yMHO», COXpaHUB 3(PHEKTUBHOCTb BblHUCAEHWT
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SLDNF-pe3ontouns

Mpasuno SLDNF-pesontounn (SLD with Negation as Failure) — 3To aHanor
npasuna SLD-pesontounn, ncnonb3yrowminea ana nornyecknx nporpamm ¢
OTPULAHNEM

EcTb Heckonbko CTporux hopMyanpoBOK 3TOro npasuna, U ans npuMepa
obcyaum hopMynmpoBky, Hanbonee NPUBINMKEHHYIO K « peasibHOMY »
BbIYVIC/IEHUIO JTOTMYECKMX NPOrPaMM COMacHO CTaHJapTHOW CTpaTerny

Kak 1 oNns BCTPOEHHbIX NPeAnKaToB, CEMaHTNKY Not MO)XHO 3a/aTb Kak
COYeTaHue KpUTEPUs BbIMOJHUMOCTIA U YHUDKATOPA:

» KpuTepuii BbinonHumoctn not(A): ctpontca (0bxoanTcst) fepeso
BblUUCAeHUlA Anst 3anpoca ?A (BcnomoraTenbHoe JepeBo), 1 0bxoa
3TOro [epeBa BMOJIHE HEYCneLeH COrIaCHO U3I0XKEHHOMY Aanee

» VHudukaTtop: €
OcTanbHble MOHATYS AN BblYMCAeHUlA nporpaMm (YCrneLHoe BblYUCIEHNE,

pe3ynbTaT BblYNCAEHNS, BbIYNCINMBIA OTBET, AEPEBO BbIYNCIEHNI)
BBOASTCSI Tak »xe, Kak ans «SLDy, ¢ 3ameHoii «SLD» Ha «SLDNF»
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SLDNF-pe3ontouns
[Tpn nocTpoeHnn BCMOMOraTeNbHOrO JepeBa BO3MOXHbI TpY NCX0oaa:

1. B npouecce obxoaa aepesa noayder [J

» OO6Hapy»KeHbl yCnellHoe BblYUCAEHE 1 BbIYNCIEHHbIA M OTBET
> B 3TOM ciydae obxoa aepeBa ycnelleH

2. [lepeBO MOCTPOEHO, OHO KOHEYHO, U B HEM HET HU ogHoro [

» [lo ntoram obxofa He 0bHapPYy>KEHO HW OAHO YCMELLUHOE BbIYMCNEHNE
> B 3T0OM ciydae obxon AepeBa BMNoOJIHE HeycrelleH

3. [epeBo 1 BO3HUKAIOLLME BCMOMOraTeNbHblE AEPEBbS 0OXOASTCS
DECKOHEeYHO, N B CTPOsiLLEMCS hparMeHTe fepeBa HeT Hu oaHoro [

P> 3HauuT, Nporpamma «3aUuKauaacby npu NpoBepke
BMOJIHE-HEYCMELIHOCTY AepeBa

> B 3ToM ciydae 0bxof AepeBa HeyCrelleH, HO He BIoJIHe

» CooTBeTCTBylOLLEE BblHMCAEHWE NpOorpaMMbl (4151 UCXOAHOrO 3anpoca)
NPU3HaETCst BeckoHeuHbIM (K CUHTYASIPHAst GECKOHEYHOCTLY ), 1 0OX0A
NCXOOHOTO AepeBa 1 BCEX OCTaAJIbHbIX BCMOMOraTe/bHbIX NOAAEPEBLER
HEMEIEHHO 3aBEpLLAETCS
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SLDNF-pe3ontouns

Teopema (o koppektHoctTn SLDNF-pe3ontouun). Onsa nwoboin XJ1M ¢
onepatopamu otpuuaHnsa P n nwoboro 3anpoca c onepatopamm
oTpuuaHna Q BepHO criepylollee: pe3y/bTaT Jloboro ycnewHoro
SLDNF-pe30ontoTnBHOro Bbiumncienns P Ha Q sIBNSeTCs NPaBWIbHbIM
OTBETOM B AONYLLEHUN 3aMKHYTOCTU Mupa

JlokazaTenbCTBO OMNYCTUM: BPEMEHMW MOTPATUM MHOrO, a MNosb3bl OyaeT

Maso

A aHanorun4Has TeopemMa O MNoJIHOTE OKa3bIBA€TCA HeBepHOﬁ n3-3a

» ICMO/Ib30BaHUSI CTAHAAPTHON CTPATErny BblYNCAEHUS
(3T10ro MoXxkHO 66110 6bI N36EXaTL)

» BO3MOXHOIO MOSABAEHUA 6eCKOHe‘-IHbIX BCrNoMoOraTesibHbIX AePEBbEB
(a aToro nsbexatb B obljeM ciydae He BbifigeT)
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SLDNF-pe3ontouns
Mpumepbi
1: p(X) < q(X), not(r(X));
2:q(a); 3:q(b);
4 :r(b); 5:r(X) « p(c);
Hepeo SLDNF-pe30ntoTUBHbLIX BbIYWUCEHWA 3TOW NporpaMmbl A1 3anpoca
p(X) u CTaH,EI,apTHOI/I cTpaTernu Bbl4UCEHNS:

?r( ) \\ p(X) v ///, 7r(b)
/\’ ?p(c) N 4 7q(X), not(r v

\ s

9 q(c), not(r (C))J \\”7"0t(r(a)) “not(r (b).)

/

TYAMK K l )/ TynuK ¢

S 2/l s ((X)){X/b} S
Lxser|] 0 \\\ S

€
\
\

L,D’/
oTeeT: {X/a}

MaTemaTnyeckas norvka u noruydeckoe nporpammuposatue, brok 47 7/12



SLDNF-pe3ontouns
Mpumepbi
1: p(X) «< not(r(X)), q(X);
2:q(a); 3:q(b);
4 :r(b); 5:r(X) ¢ p(c);

Hepeo SLDNF-pe30ntoTUBHbBIX BbIYUCIEHW 3TOW NporpaMmbl As1 3anpoca
?p(X) » cTaHAapTHOI CTpaTernn BblYNCNEHNS:
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SLDNF-pe3ontouns
Mpumepbi
1: p(X) < q(X), not(r(X));
2:q(a); 3:q(b);
4: r(X) « r(X);
Hepero SLDNF-pe30ntoTUBHbBIX BbIYUCAEHWI 3TO NporpaMmbl Aas 3anpoca
?p(X) U CTaHAAPTHONM CTpaTErum BblYNCNEHUS:

. ?r(ai)i\\\\ p(X)
e L
5 71(a) S/ 7a(0), not(x(x))

C A 2w
" 71(a) . 7not(x(a))
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SLDNF-pe3ontouns
Mpumepbi

Hepeso SLDNF-pe30atoTUBHbBIX BbIYMCAEHWUI 3TOW NporpaMmbl 415 3anpoca
?p(X) u cTaHAapTHOI CTpaTerun BbIYUCAEHUS:

,70(X) ,?r(x) | 7p(X)
ﬂp X) ﬂp(X) ¢ ot (r(X)), a(X)
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SLDNF-pe3ontouns

Bonee «oCMbICNEHHDbIV» npumep

Jlorndeckast nporpamMmma, Takasi 4To p(X, L, M) BbIYUCASAET B X MPOU3BOJIbHBIN
3/1EMEHT CnncKa L, He coaepXawmniica B cnncke M:

1:p(X,L,M) < e(X,L), not(e(X, M));
2 :e(X, X.L);
3:e(X,Y.L) < e(X,L);

EAnHCTBEHHBIV NpaBMIbHbIV O0TBET Ha 3anpoc ?p(X, a.b.nil, b.c.nil) B
AonyLleHnn 3aMkHyToCTH Mupa: {X/a}
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SLDNF-pe3ontouns
Bonee «oCMbICNEHHDbIV» npumep
1: p(X,L,M) < e(X, L), not(e(X, M));
2 :e(X, X.L); 3:¢e(X,Y.L) < e(X,L);
HepeBo SLDNF-pe30ntoTUBHbLIX BbIYUCIEHW 3TOW NporpaMmbl Aas
?p(X, a.b.nil, b.c.nil) n cTangapTHOli cTpaTernn BblYNCNEHNS:

-~ 7e(a, bc.nil) 7p(X, a.b.nil, b.c.nil) « -
/\ l3 . /\\ o _ <‘_;L//// ll \\‘
" ?e(a, c.nil) w \Znot(e(a b.c. n|I) — ?¢(X, a.b.nil), not(e (X b.c.nil)) «
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“~2e(a,nil) -~ v - > (X, bnil), not(e (x, b.c.nil)) < -~
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