A3bIK Prolog

CemaHTHMKa A3bliKa Prolog



Jlekj1aparuBHasA CEMAHTHUKA IPOrPaMM Ha SI3bIKe
I1poJior.

Asbik [1ponor aBnaeTca He anropUTMUYECKNM,
a JeknapatuBHbIM A3bIKOM
nporpammmpoBaHusa. ['lponor —aporpamma
NULLb OeKNnapupyeT yTBepXOeHus,
onpeaensaLne cBOMCTBa OOBEKTOB U
OTHOLLEHUA MexXay HUMWU, MOSTOMY CEMAHTUKA
[lponor —nporpamm sBNAETCA AeKnapaTUBHOMW.



Jlekj1aparuBHasA CEMAHTHUKA IPOrPaMM Ha SI3bIKe
I1poJior.

[leknapatnBHaa cemMaHTuKa nporpamMmel
onpenenaeT, YTO UCTUHHO N NPU KaKnNX
3HayeHUsaxX nepemMmeHHbIX. C TOYKM 3pEeHUS
OeKknapaTtMBHOW CEMAHTUKN, YTBEPXOEHUA
nporpamMmmbl ABMNAKTCA PopMynamMu
ncuymcneHnsa npeankartos 1-ro nopsaka.



IlpoueanypHas ceMAaHTHKA IPOrPaMM Ha sI3bIKe
I1poJior.

C Opyron CTOPOHbI, YTODbI oNpeaennTb UCTUHHOCTHbIE
3Ha4YeHns Bornpoca, Hago NPOU3BECTU BblYMUCIIEHNE
Leneun sanpoca, No3ToMy Jlorn4yeckasa nporpamma
NMEET TaKXe npoueaypHy CEMaHTUKY.

[MpouenypHas cemaHTuka lNponor —AporpaMmmel
COCTOUT B MHTeprpeTaumm BXoadawmx B nporpaMmmy
YTBEPXOEHNN C TOYKMN 3PEHUSA NpoLiecca YCTaHOBIEHNS
NCTUHHOCTHbIX 3HAa4YEHUN 3aJaBaeEMbIX B BONpoce
YTBEPXOEHUN.



IlpoueanypHas ceMAaHTHKA IPOrPaMM Ha sI3bIKe
IlpoJior.

[lpouenypHaa cemMaHTUKa —3TO
npoueaypa Bbl4YUCIIEHUA CrMCKA Liefien Ha OCHOBE
3afaHHOW OeKnapaTtuBHOM Nporpammeil.



IlpoueaypHasi CEMAHTHKA MPOrPaMM Ha SI3bIKE
IlpoJior.

HasoBeM aTy npouenypy UMeHeM «Bbluncnntby.



IIpoueaypHasi ceMaHTHKA MPOrPaMM Ha SA3BIKE
IIpoJior.

NpouenypHas cemaHTuka a3bika [Mponor
onpenensieT BCTpoeHHble B [1ponor —cuctemy
MeXaHU3Mbl NOrnm4yeckoro Bbisoaa. PaccmoTpmm
npocrenimne MexaHu3mMbl JIOrM4ecKoro

BblBOAAd.




IIpaBuJjio coBnajgeHus

daKkTbl B NporpamMme He coaepxar
rnepeMeHHbIX, a BOMPOC —MPOCTON n
OCHOBHOW. B aTOM cny4yae ucnosnb3yeTcad
NpaBuWNO coBnaaeHUsd: BONpoC BbIBOOAUM U3
nporpamMmbl, ECINn B NporpamMme NMMeEEeTCH
coBrnagarLinn c BOMNPOCOM QOAKT.




IIpaBuJio 00001mIeHMA paKTa

daKkTbl B NporpaMmmMme He codepXaT NepeMeEHHbIe,

a BONpoc —NpoCTOu U HEOCHOBHOW. B aTOM cny4ae
Ans1 BbIBOAA MOXXHO NMPUMEHUTb NpaBuio 0600bLLIeHns
doakrta: Bonpoc Q BbIBOAUM U3 MPOrpamMmmbl, ECNu
HangeTca nogcrtaHoBkal, 4To Bonpoc Q6 BbiIBOAUM U3
nporpamMmmel. [lpouenypa nomcka otBeTa Ha NpPoCcToun,
HEOCHOBHOW BOMPOC 13 NporpamMmbl, COCTOALLIEN U3
doakToB 6€3 NEPEMEHHbIX, CBOAUTCA K NMOUCKY dhakTa,
ABMAKOLLEroca NnpMmepom Bonpoca.




IIpaBuJio 0000mIeHMS paKTA
(Konkperuszanus nepeMeHHbIX)

[Tobo4YHbIM 3P EKTOM OOKa3aTeNnbLCcTBa OyaeT
KOHKPETU3aLUna NepeMeHHbIX, BXOAALLUX B
Bonpoc. KoHKpeTnsaLumen Ha3biBaeTcs
NPUCBOEHNE NEPEMEHHON 3HAYEHNSA B
rpouecce BbIMNOHEHUSA NPOrpaMMbl.



BpruuciieHne KOHbIOHKTHUBHOI'O 3anpoca

[lpouenypa novcka oTBeTa Ha KOHbIOHKTUBHBLIN,
HEOCHOBHOM BOMNPOC M3 NpPOorpamMmbl, COCTOSILLIEN U3
doakToB 6€3 nepemMeHHbIX, CBOAUTCH K MOUCKY paKTa,
asnawoLweroca npumepom uenu G1, a 3atem nocrne
NOACTAHOBKU 3HAYEHMN OOLLNX NEPEMEHHBIX B Lernb G2
NPOU3BOAUTCS NOUCK baKTa, ABMNSOLLErocs NPMMepPoMm
uenu G2 gaHHoro Bornpoca. Ecnu Takon akT
ODOHapy>XMBaeTCs, TO BbINOMHAETCH KOHKpETM3aLus
nepemMeHHbIX uenm G2, KoTopble He ABMSAIOTCS 00LWMMU
c uenoto G1, 1 BblMUCIIEHNE KOHBIOHKTUBHOIO BOnpoca
3aBepLUaeTcs yCneLHo.



SWI Prolog

BhluncnutenbHaa moaenb fA3blka
Prolog



AJITOPUTM YHU(PUKAIIMU — OCHOBA
BbIYMCJIUTEIbHON MoAeau sa3bika IlpoJsior

YHupukauma (mnm conocrtasrieHne) —
OCHOBHOM LUar npotLecca BblYUCNEHNS 3anpoca,
MMEHHO B pe3yrnbkraTte yHudunkaymm
NPONCXOANT KOHKpPETU3aLna nepemMeHHbIX U
obecneymBaeTcs NpoaBuMXKeHMe K ycreLwHomMy
3aBepLUEeHUI0 TOrM4YecKoro BeiBoA4a 3anpoca.
OnepaHgamm onepauum yHUukaumm
ABMAIOTCA NOrMYeCcKNe TePMblI.



IIpaBuiia yaupukanu TepMoB

NMpaBuno 1.

Ecnn tepmbl T1 1 T2 — KOHCTaAHTbI, TO OHU
YHUMPULMPYIOTCA TOMbKO B TOM criydae, Korga
OHM OAMHaKoBbI. Llenble un BellecTBEeHHbIE
ymcra conocTtaBMMbl TOSMbKO C paBHbIMU UM
ymcrnam. ATOMbl CONOCTaBUMbl TOJSbKO C
MOEHTUYHBbIMWU aToMaMKn. CTPOKM ConocTaBUMBbI
C OMHAKOBLIMWU CTPOKaMMW.



IIpaBuiia yaupukanu TepMoB

NMpaBuno 2.
Ecnu Tepm T1—KOHCTaHTa UNn coctaBHOU

TepMm, a T2 — HEKOHKpeTU3npoBaHHas
nepemeHHas, He cogepXxawasacas T1, 7o T1 un
T2 yHNOUUMPYIOTCA, NpUYeM B pesynbraTte
nepemMeHHada T2 KOHKPETU3UPYETCA 3HAYEHNEM
T1.



IIpaBuiia yaupukanu TepMoB

NMpasuno 3.

Ecnu tepmbl T1 1 T2 —
HEKOHKPETU3NPOBAHHbLIE MNepeMEHHbIe, TO UX
YHUpMKaLUMSa ycnewHa scerga, npuyem B
pes3yrnbrate YHUMPUKaumm atu NnepemMeHHble
CTAHOBATCHA CUENMEHHbIMU, TO ECTb Npu
KOHKpEeTn3aumm ogHou 13 HUX, apyras
O4HOBPEMEHHO KOHKPETU3UPYETCHA TEM XKe
3Ha4YeHneM.



IIpaBuiia yaupukanu TepMoB

MpaBuno 4.

Ecnn T1 n T2 —cocTtaBHble TepMbl, TO T1 1 T2
YHUMPULUMNPYIOTCA YCNELUHO, Korda OHU UMEIOT
OOVHAaKOBble rMaBHble PYHKTOPbI N apPHOCTU, U
Ka)kgada napa COOTBETCTBYHLLUNUX KOMMNOHEHT
COCTaBHbIX TEPMOB yCMeLIHO YHUULMPYETCS.



JlBHasg onepanus yHU(PUKANUA

[1pn BbINOSTHEHNN NOMMYECKOro BbiBOAA CKPbITO OT
nornb3oBaTesns BbINOIHAETCA 6onbLLoe YNCIOo
ornepaunn yHudpukaummn, odycrnoBneHHbIX BCTPOEHHbLIM
B [lponor —cucrtemy anroputMom JiIoOrMyeckoro BoiBoAa.
OpgHako, y nporpaMmmMmucta MMeeTcs BO3MOXHOCTb
3aJaTb B Ka4ecTBe OOHOU U3 uenen aBHOe BbINOSIHEHUE
YHUOUKaUUM OBYX TEPMOB C NOMOLLILIO onepaLmnm
ConocTaBneHus ‘=". 3HaK \=" aBnaeTcsi 3HaKoMm
OTPULIAHUA cCoNoCcTaBNEHUSA.




IIpuMepsl yHU(PUKAIUEA TEPMOB

[Tpnmep 1.

?_2+1=1+2.

no

CocTaBHble TepMbl 2+1 1 1+2 He
COMOCTaBUMbI, 1 Onepaund conocTaBleHUs
9TUX TEPMOB HeycnellHa.



IIpuMepsl yHU(PUKAIUEA TEPMOB

[Tpnmep 2.

? _2+1\=1+2.

yes

Onepauusa oTpuuaHnUa conocTaBiieHNa TEPMOB
2+1 n 1+2 ycnewHa.



IIpuMepsl yHU(PUKAIUEA TEPMOB

[Tpnmep 2.

? _2+X=2+1.

X=1

yes

Onepauunsa cornocrtaBrieHns TepmMmoB 2+X n 2+1
yCreLlHa.



Oo6mIag cxeMa corjiacoBaHud IeJieBbIX
YTBEPKICHUM.

CambimM obLmm cnyyaem Nponor —aporpamMmmel
SBMNAETCS nNporpaMmma, BK4varoLlasa Kak
doakThbl, Tak 1 NnpaBuna. PaccmoTpum npoLecc
BblYMCIIEHNSA 3arnpoca Ha OCHOBE TakKoW
Nornyeckou nporpammeil.



Oo6mIag cxeMa corjiacoBaHud IeJieBbIX
YTBEPKICHUM.

[1pouecc Bbl4MCNEHNA HAYMHAETCSH C
HEKOTOPOro ncxoagHoro sorpoca Q, KoTopbiv B
oOLleM criy4ae MOXET ObITb KOHbIOHKTUBHbIM,
N 3aBepluaeTca nonyvyeHMemM ogHOro n3 aByx
Pe3ynLTaToB:
YCMeLUHOro cornacoBaHunsa Leneun Bonpoca;
Heycrnexa (Mnu Heygadun).



Oo01as cxemMa COrJIacCOBaAaHUS LeJIeBbIX
YTBEPKIACHUM (IMPOI0IKEHME)

[lonycTtum, 4TO norudyeckasa nporpamma P
COCTOMUT N3 aKToB U nNpaBur, a Bonpoc Q —
KOHBIOHKTUBHbLIN U COOEPXKUT LIENN
G1,G2,...Gn. NHTepnpeTaTtop a3bika [ponor
OyaeT BbIYNCNATL OTBET Ha BOMPOC COrfacHo
creayrLwmm npuHUMnam, Ha KOTOpPbIX OH
peann3oBaH.



Oo01as cxemMa COrJIacCOBaAaHUS LeJIeBbIX
YTBEPKIACHUM (IMPOI0IKEHME)

1) Llenn 3anpoca obpabartkiBatoTcs criesa
HanpaBo, G1 byaoeT cornacoBbIBaTbLCH
nepson, a Gn —nocnegHen.



Oo01as cxemMa COrJIacCOBaAaHUS LeJIeBbIX
YTBEPKIACHUM (IMPOI0IKEHME)

2) NpennoxeHns nporpamMmmbl
npocMaTpuBalTCA MHTEPMNPETATOPOM CBEPXY
BHU3.



Oo01as cxemMa COrJIacCOBaAaHUS LeJIeBbIX
YTBEPKIACHUM (IMPOI0IKEHME)

3) Ecnun uenb Gi conoctaBMma C 3arofioBKOM
npasuna Hj, To oHa gormkHa ObITb
conocTtaBMmMa C npegnkatamMmuy B NpaBon YacTu
npasuna. IHtepnpetatop 3ameHsaeT uenb Gi
Ha npasylo YacTb npasuna Hj. 3To gencreune
Ha3blBaeTCcs peaykLunen.




Oo01as cxemMa COrJIacCOBaAaHUS LeJIeBbIX
YTBEPKIACHUM (IMPOI0IKEHME)

Peaykuuen uenu Gi c nomoLbo nporpammsl P
Ha3blBaeTcqa 3amMeHa uenn Gi Ha Teno
npasuna Cj, 3arofioBoK KOTOPOro Hij
yHUduumpyetca ¢ uenbto Gi. BeiancneHume
BOMpOCa BLIMNOMNHAETCA B BUAE
nocnenoBaTenbHOCTU peayKumn, Lenoyku
npeobpasoBaHUN NCXOOHOro Bornpoca.



Oo01as cxemMa COrJIacCOBaAaHUS LeJIeBbIX
YTBEPKIACHUM (IMPOI0IKEHME)

Ha kaXxgom atane BbIYUCIMEHUA CYLLECTBYET
HEeKOoTopasa KOHBbIOHKUMSA Lenen (mnu ogHa
Lenb), Ha3blBaeMmas pe3osnibBeHTOWU. Llenn,
KOTOpble 0DaBNAOTCA B 3anpocC B peayribrare
peayKkumnmn, HasblBaloTCA NPOU3BOOAHbLIMU
uensamum ot uenu Gi u npasuna Cj. Ecnu uensb
Gi conocTtaBMMa C 3arofioBKkom npasuna Hj, To
CMMCOK LieNnen B 3anpoce yBennyimBaeTcq.



Oo01as cxemMa COrJIacCOBaAaHUS LeJIeBbIX
YTBEPKIACHUM (IMPOI0IKEHME)

4) Ecnn uenb Gi conoctaBnma ¢ pakTtom, To
KOHKPETU3UPYIOTCSH NEPEMEHHbIE 3TOU LIENN,
n obume nepemeHHsble uenn Gi n gpyrmux
Luenen, BXxoasLwmx B BONpPocC, 3aTem
OCYLLECTBINAETCA nepexon K ConoctaBfieHUto
cneaywowen uenn Gi+1 , n, Takum obpasom,
CMUCOK Lenen, noariexawmnx corrnacoBaHuIo
YMEHbLLAETCH.



Oo01as cxemMa COrJIacCOBaAaHUS LeJIeBbIX
YTBEPKIACHUM (IMPOI0IKEHME)

5) Korga Mmbl Takum 0b6pa3omM OOCTUTHEM
nocriegHen uenu B 3anpoce, U oHa YCrneLwHo
ObyoeT cornacoBaHa C KakumM-rinbo doakTtom
nporpamMmmel, TO TEKYLLIAA Pe30SbBEHTA
OKaXXeTcsl NyCTOU, U BblYUCIIEHNE 3anpoca
OyneTt ycnewHbIM.



IlpuMep BBIYHCICHHUS 3aIIPOCA HA OCHOBE
MPOrpaMMbl, BKJIKOYAKIIEH U PAKTHI, U
npaBuJia.

[lycTb nporpamMmma CoaepXnUT YTBEPXKOEHUS,
NpuBEAEHHbIE HUXKE:

big(‘mensenn’). Y%npeanoxeHue 1
big(‘cnon’). Y%onpeanoxeHue 2
little(‘koT’). Y%npeanoxeHue 3
little(‘MbIWwb’). Y%npennoxeHue 4
black(‘koT’). %npegnoxeHue 5
grey(‘cnon’). %npennoxeHne 6
grey(‘MblLb’). Y%onpeanoxeHwue 7
brown(‘megseab’). Y%npennoxeHue 8
dark(Z): —black(Z). Y%onpeanoxeHue 9

dark(Z): —brown(Z2). Y%npeanoxexune 10



Illar 1 BbIuMcJIeHUs 3anmpoca

[na Bbluncrenna 3anpoca “? —dark(X),big(X). “
NHTEPNPETATOP BbINOSHAETCS crieayowme OeNCTBUS:

Tekywias pesonbBeHTa Q1 ecTb UCXOOHbIN 3anNpoc —
dark(X),big(X).

War 1. Tekywaa pesonbBeHTa Q2 ABnseTcS
KOHbIOHKUMEN uenen dark(X),big(X). Beibnpaem
nepsyto uenb G21 —dark(X) n, npocmarpmsas
nporpamMmy C NepBOro NpeasoXeHnsi, Haxoaum
npeanoxenmne 9, conoctaBumoe ¢ uenoto G21,
SABMNSETCS NPaBUoOM

— dark(2): —black(2).
nepenmMeHoBbIBaeM NepemMeHHyto Z Ha X 1 BMECTO
uenu G21 noacrtaeBnsgem npasyto YacTb nNpasuna 9.

[Tonyyaem TekyLly0 pe30oSibBEHTY
Q2 —black(X),big(X)



Illar 2 BbIYMCJICHUS 3ampoca

Lar 2. Tekywaa pesonbBeHTa Q2 aBnseTcd
KOHbIOHKUMEN uenen black(X),big(X). Beibnpaem
nepsyto uenb G21 —black(X) n, npocmatpusas
nporpamMmmy C rnepBoro NpPeanoXXeHns, Haxognm
npeanoXxeHme 5, conoctaBumoe ¢ uenoto G21,
black(‘'koT’).
npu noactaHoBke {X="koT'}. [lpegnoxeHune 5
ABNAeTCA doakToM, NO3TOMY CMUCOK LIENEN B
PE30fbBEHTE COKPATUTCS, TaK Kak uernb G21
yoandercs , a B uenb G22 npu nogctaHoBke {X="KOT'}
NpuMeT BUa
big(‘koT’).

[Tony4yaem TekyLyto pe3onbBeHTy Q3: big(‘koT).



Illar 3 BbIYMCJICHUS 3ampoca

LWar 3. Tekywas pe3onbBeHTa Q3 BKOYaeT
ogHy uenb G31

big(‘koT’).

[TpocmaTpuBasi nporpamMmmy c rnepBoro
npeanoXeHns, He HaxoauM HU OHOro
npeanoXxeHusi, conoctaBumoro ¢ uensto G31,
NO3TOMY BbINOSTHAETCHA BO3BpAT Ha Lar 2.



Il1ar 4 BoIYMCJICeHUS 3anpoca

llar 4. Tekyuwiaa pe3onbBeHTa Q4=Q2
ABMNAETCH KOHBbIHOHKLUMEN LENEN
black(X),big(X). Beibnpaem nepByto Lenb
G41 —black(X) n, npocmaTtpusaga nporpammy
C npensiokeHusa 6 4o KoHua nporpammbl, U
He Haxo4MM HMN OO4HOro NpPeasioXeHus,
conoctaBumoro ¢ uenbto G41, noaTomy
BbIMNOMNHAETCSA BO3BpaT Ha war 1.



IHlar S BpIYHC/IeHUS 3anpoca

LLar 5. Tekywaa pesonbBeHTa Q5=Q1 aBnsaetcs
KOHbIOHKUMen uenen dark(X),big(X). Belbnpaem
nepsyto Uenb G51 —dark(X) 1, npocmatpmsas
nporpammy ¢ npeanoxeHua 10, Haxogum
npeanoxeHne 10, conoctaBumoe ¢ uenosto G21,
ABMAETCA npaBUiom

dark(Z): —brown(Z2).
nepenmMeHoBbIBaeM nNepemMeHHyto Z Ha X 1 BMECTO
uenu G21 nogcraendem npasyto YacTb nNpasuna 9.
[Tonyyaem Tekyulyto pe3osibBeHTy Q5 —

brown (X),big(X).



II1ar 6 BoIYMCJICEHUS 3ampoca

LLlar 6. Tekywiaa pesonbBeHTa Q5 aBnseTcd
KOHbIOHKUMEN uenen brown(X),big(X). Beibnpaem
nepsyto uenb G51 —brown(X) u, npocmaTpusas
nporpamMmmy C NepBOro NpeasioXeHnsa, Haxoanum
npeanoxeHne 8, conoctaBumoe ¢ uenbto G551,
brown(‘meaBenb ).
npu noacrtaHoBke {X='megBeab }. NpeanoxeHue 8
ABNSETCA PpakTOM, MOSTOMY CIMUCOK LIESIEN B
PEe30SIbBEHTE COKPATUTCH, TaK Kak uenb G51
yoansaetcsa , a B uenb G52 npu nogcraHoBke {X=’
MeaBsenb } NpUMET BuUA
big(‘mMeaBeapb’). [Mony4Yaem TeKYLLYIO PE3OSIbBEHTY
Q6: big(‘menseap’).



Ilar 7 BpIuncjIeHus 3anmpoca

LLar 7. Tekywiaa pesornbBeHTa Q6 BKNOYaeT ogHy Lesb
G61 big('MenBenb’). [NpocmaTtpuBas nporpammy C
NepBOro NpeanoXeHusa, Haxooum rnpegnoxeHue 1,
cornocTtasumoe ¢ uenbto G61,

KOTOpOE ABNSeTCA bakToM, NodTomy uLernb G61
yaansaeTcsa U3 TeKyLlen pes3osibBEHTLI, U OHa
CTaHOBUTCA nycTon, Q7=-.

Tekywas pesonbBeHTa Q7 ecTb NYCTON AN3BLIOHKT, 3TO
yKa3blBaeT Ha ycnewHoe 3aBepLUeHne BbIYUCNEHUSA
3anpoca Q1. NHTepnpeTtaTtop BblaaeT
KOHKpEeTU3aumno nepemeHHoun {X="megBeab } Kak
pe3ynbTaT BblYMCIIEHNS 3anpoca.



J/lepeBo moucka

[Tpouecc BbluMcrieHna 3anpoca ygqobHo
npeacTaBmnTb B BUAE JepeBa rnoucka.
[lepeBo noucka oTBeTa Ha noboun 3anpoc
CTpOUTCS creayrowmm obpasom.

KopHeM OepeBa aBnseTca UCXogHbI BOMPOC
Q.

BeplinHbl oepeBa COOTBETCTBYIOT LENAM
(pe3onbBEHTaM), KOTOpPblE B 0OLLEM Chny4ae
ABNATCA KOHBHOHKTUBHbLIMU. B Kaxxaoowu
BblAENAETCHA O4HA Lenb.



J/lepeBo moucka

[ns kaxxgoro yTBep)KAeHns nporpaMmmsi,
3arofioBOK KOTOPOro YHUMULIMPYETCS C
BblJEJIEHHON B BEPLUMHE LIENbI0 UMEETCH
pebpo, BbIXOASILLIEE U3 STOWN BEPLUMHBI.

Ha pebpax gepeBa 3anucbiBatoTCS
NoOCTaHOBKU, KOTOPLIE 06pa3yloTcs B
pe3ynsrate YHUduKaumum BbigeneHHou B
BEPLUMHE LUENUN U YTBEPXKOEHUS.



J/lepeBo moucka

Ilnct pepeBa Ha3bIBaeTCS yCNeLLHON
BEPLUMHOW, ECNN CYLLIECTBYET NOACTAHOBKA,
yOOBNETBOPSAIOLLAA NOCNEeAHIOK LIESb B
cnucke uenew. JInct gepeBa Ha3blBaeTCcs
be3ycneLuHon BEPLUMHOW, €CIN HET B
nporpamMmme yTBeEPXOEHNN, KOTOPbIE
CcornocTtaBuUMbI C BblAENEHHOW B BEPLUNHE
Lenblo.



Pepykuusa uenm
dark(X)

J/lepeBo moucka

dark(X),big(X).

black(X), big(X).

{X="koT’} /

black(’koT’)

ycnex

\{X— KOT’}

Me.dep,b }

brown(X), big(X).

X="mepBeab’

big(’koT’)

brown(‘meaBeab')

big('MeaBeab’)

—

Heycnex

ycnex

ycnex




MexaHn3m aBToMarn4decKkoro Bo3Bpara (backtracing)

Koraa BbINOfHEHWE nporpamMmmbl 4OCTUTAET
TYNMKOBOWU BEPLLUNHbI OTMEYEHHOWN CITOBOM
"Heycnex", aBTOMaTUYECKN NPONCXOaNT
BO3BpaT Ha npeabiayLimn ypoBeHb AepeBa
noucka, Tak Kak B ['lponor —cuncremy BCTPOEH
MeXxaHu3M BoaBparta (backtracing).



MexaHn3m aBToMarn4decKkoro Bo3Bpara (backtracing)

BbinonHeHne anropntmM noucka peLueHns MoXKHO
npeacTaBuUTb Kak 06xoa nabupuHTa, rae Ha KaXkaou
pa3BUmKe npuxoauTca Bolbmnpatb HOBbIN NyTh. [1pw
nonagaHun B TYNuK, T.e. Ha 6e3ycrneLUHyo BEPLLUNHY
(nucT gepesa noucka), Hago criegoBaTbh B 06paTHOM
HanpasreHun 4o NepBOro NepekpecTka, U BeldupaTtb
Opyron He onpoboBaHHbLIN MYTh.

[Tpouecc npogomkaeTcsa A0 TEX NOp, Noka He
BCTPETUTCHA ycneLlHaAa BepLunHa unu oyayT
nponaeHbl BCce NyTU aepeBa NOUCKA.



MexaHU3M aBTOMATHY€CKOI0 BO3Bpara
(backtracing). [TonssiTHe Mapkepa.

[ns Toro, yToObI NpeacTaBUTbL paboTy
MexaHM3Ma aBToMaTUYeCcKoro Bo3spaTta
yA0OHO BOCMNOMb30BaTbCA MOHATUEM MapKepa.

Mapkep oTMe4aeT Tekyllee YTBEP)KAEHNE B
nporpamMme, CoOnocTaBMMOE C LIENbIO.



MexaHU3M aBTOMATHY€CKOI0 BO3Bpara
(backtracing). [TonssiTHe Mapkepa.

[na kaxxgoown uenu B 3anpoce [Nponor —cucrtema
CO3JaeT CBON CODCTBEHHbLIN MapKep, KOTOPbIN
byoem obo3HavaTtb 3Ha4kom “V'. Mapkepbl
MOTyT nepeaBuraTtbCA TONbKO Briepea.

OpaHako, Koraa uernb Ha4YnHaeT
corfiacoBbIBaTbCA CHavara, COOTBETCTBYHOLLINA
MapKep ycTaHaBnMBaeTCH Ha nepBoe
yTBEPXOEHME, 3arofioBOK KOTOPOro coBrnagaeTt
C UMEHEM npeankara —Lenu.



[IpuMep nmoucka peuieHu ¢ BO3BPATOM.

[TycTb nporpamma « OQHOKYPCHUKU» COOEPKUT
cnenyloume yTBepXxaeHua:

student_course(X,Y): —student(X,K1),
student(Y,K2),X\=Y,K1=K2.

student('iBaHOB’,1).
student(‘TleTtpos’,4).
student(‘Cnoopos’,2).
student(‘Ky3Heuos',4).

[TycTb TpebyeTcs cornacoBaTtb 3anpoc:
? —student_course(X,Y).



[IpuMep nmoucka peuieHu ¢ BO3BPATOM.

[TycTb TpebyeTcs cornacoBaTtb 3anpoc:

? —student_course(X,Y).

OTOT 3anpoc CONnocTaBmMM C NePBbIM YTBEPXKAEHNEM,
KOTOPOE ABMAETCH nNpaBunom, No3aToMmy npon3BoanTCcH
penyKkuus uenu, n Tekylasa pesosibBeHTa NpuMeT Bua;
TP: student(X,K1), student(Y,K2),X\=Y,K1=K2.
Cosgagum mapkep V1 ans nepsou Lenu B
pe3onbBeHTe student(X,K1) n mapkep V2 ons sTopown
Lenu B pe3onbBeHTe student(Y,K2).



ITorck mepBOro pelieHus

MNMpu npocmoTtpe dakToB student B nporpamme mapkepbl oyayT
nepeaBuraTbCa crieayrowmm obpasom:

(2) student(‘UBanor’,1). V1 V2 (no) V2 (no)

(3) student(‘MMetpor’,4). V2 (no) V1 1V2 (no)

(4) student(‘Cupopor’,2). V2 (no) V2 (no)

(5) student(‘KysHeuor’,4). V2 (no) V2 (yes)
Bo3BpaT 1-u uenu ycrneLlwHbIn

BbiBOA

npu noactaHoBke {X=‘lMeTpoB’; Y=Ky3HeLoOB'}.

Takum obGpa3om, OTBET Ha 3anpoc OyaeT BbiAaH B crieaylolwemM Buae:

? —student_course(X,Y).

X=TeTpor’

— Y=‘Ky3HeuoOB’ —>



[Torck BTOpOro perieHus

[Tonyuus pemenue, [Iponor—cucrema npegnaract noap30BaTEIIIO
pPELINTh, Hy?KHO JIM UCKAaTh Apyrue peueHusd. [Ipu naxatny KaaBuImm «»
uHTepnpeTatop llponora BeHIMOMHSAET BO3BpAaT HA MEPBYKO LEIb U
nepecTas/sieT Mapkep V1 Ha npeanokeHue 3 mporpamMel, a Mapkep V2
Ha MEPBOEC IPENTIOKECHHUE.

(2) student(‘MBanos’,1). IV2 (no) LV2 (no)
(3) student(‘Iletpos’.4). V2 (no) IV2(yes)
(4)  student(‘Cummopos’2). V1 V2 (no)
(5) student(‘Ky3zneros’,4). IV2 (mo) VI
BO3Bpar l-i neau
VCTICLITHBIN
BBIBO/I

nipu noactaHoBke { X="Ky3uenon’; Y="TleTpos’}.



[Torck BTOpOro perieHus

BTopoun oTBET Ha 3anpoc OyaeT BbldaH B criegyowem Buae:

? —student_course(X,Y).

X=Ky3HeLoB’

Y="TleTpoB’

>

Ecnn oTkasaTbCs OT 3TOro peLleHunsi, To cuctemMa OosrmkHa byaer
nepectasnTb Mapkep V1 Ha npeanoxeHue, criegyrollee 3a NATbIM
npeasioXXeHneMm nporpamMmmel, HO NOCKOSbLKY BCE NPeasioXeHns
nporpamMmmbl ncHepnaHbl, a mapkep V1 MoxXeT nepeaBuraTbCsl
TONbKO Brepen, BblMUCIIEHNE 3anpoca 3aBepLUaeTcsl, CoobLeHneM

“no”, KOTOpOe O3Ha4aeT, YTo boriblUe pEeLIEHNI HET.



