Prolog

CuHTakcuc sasbika Prolog



OcHoBHBbIE 3j1eMeHTHhI A3bIKa IlpoJior

AndhaBuT A3biKa [1ponor BKMOYaET criegytoLme
CUMBOIbI:

ABC, ... Zab,c,..,z—nnponucHblie n
CTPOYHbIE DYKBbI TAaTUHCKOro andaBuTa.

0,1,2,3,4,5,6,7,8,9 — unapeil.

+-=*"/<>1]]:;,| .—cneunanbHbIe 3HAKMW.
OCHOBHbI€ KOHCTPYKLMUN JTOrMYECKOro

nporpaMMmnpoBaHnNAd - TEPMbl N YTBEPKOEHUA.



Onpenenenue v Kiaaccupukanusa TepMoOB

Jlornyeckue Tepmbl

MpocTbie TepMbl CocTaBHbIe TepMblI

.

KoHcTaHTbI NMepeMeHHble

Yucna ATOMbI CTpoku




YuciaoBble KOHCTAHTHI

Uncna B a3bike [1ponor ucnonb3yTca uenbie u
BelleCTBEeHHbIe.

Llenble yncna 3annucbiBalOTCs TakK Xe, Kak B Ntodbom
OpYrom si3bike NporpamMMmpoBaHuns; Lerble
oTpuuaTernbHbIe YXCIa 3annucbiBatloTCA CO 3HAKOM, B
3arnncm NonoOXUTEnNbHbIX YNCEN 3HAaK MOXXHO
onycTuUTb, Hanpumep, 1395, 0, -89.

BellecTBeHHblIe KOHCTAHTbI MOTYT ObITb npeancTaBli€eHbl

B oopMe C PUKCUPOBAHHOWU TOYKOU U C NnaBatoLLen
TouKkon, Hanpumep, 135.712 n 0.135712E+3,
COOTBETCTBEHHO.



NocnepoBaTenbHOCTbL
NaTUHCKNX OyKB, uudp wu
3HakKa nogyYepKMBaHus,
Ha4yMHaKwWaa co CTPOYHOM
OYKBbI.

ATOMBI

Hanpuwmep, may, all,
factorial — cumMBOnNbHbIE
aTOMbI.

ATOoMBI

NocnenoBaTenbHOCTb JTro60e cnoBo u3 6ykB

crneuuanbHbIX 3HAKOB | | TATUHCKOrO U PyCCKOro

€CTb aTOM andasuta n undp,
3aKrfr4YeHHoe B
anoctpodbl

Hanpumep, :- Hanpumep, ‘Mary’,

>= * ‘Mawa’,’1_mas’,

‘Arity_Prolog’.

CnmMBONbHbIE aTOMbI HE OO KHbI cogepxaTtb I'Ip06e.l1bl.




IlepeMeHHBIE

Uma nepemeHHou B lNpornore — 3710
nocriegoBaTenibHOCTb NaTUHCKMX OYKB, LMdp 1 3HaKa
noavyepKkMBaHMS, HaUYMHaKLWAACA C MPONUCHON DYKBbI
N1 3HaKa noavyepKknBaHums.

Hanpumep, X, All, S1 — nepemeHHble.

[lepeMeHHble UCronb3yTcs ANs NpeacTaBneHus
OObEKTOB, 3HaYEHUA KOTOPbIX onpeaenalTcs B Xo4e
pelleHus 3agadn. NepemeHHble 3anMcbiBaloTCA B
KayecTBe aprymeHToB npeaukaTtos B Mponor-
nporpaMmme 1 B 3anpocax.



AHOHHUMHBbIE IEPEMEHHbIE

Ecnn 3Ha4yeHne aprymeHTa npegukaTta He
NMPUHNMAETCS BO BHUMAHUE, TO 3TOT
aprymeHT obosHa4yaeTcd aHOHUMHOM
rnepemMeHHOU, TO ECTb BMECTO UMEHM
NepeMeHHON YyKa3blBaeTCsl 3HaK
NoOAYEPKNBAHNUSA «_ ».



CTpoKH

CTpokn — 31O nocriegoBaTenbHOCTU CUMBOJSIOB,
3akntoyeHHaqa B anoctpodbl. CTpoku
NCMOSIb3YTCS B 3aga4ax oopaboTKM TEKCTOB
Ha eCTeCTBEHHbIX A3blkax. ' — nycragd
cTpoka. CTpOKM MOryT BKIo4YaTb Npoodensl,
Hanpumep, '1 auBapa 2003 roga ' ecTb
CTpoka, un 'Turbo-Prolog' Toxe cTpoka.



CocTraBHbIE TEPMbI

CocTaBHON TEPM — 3TO KOHCTPYKLUUA BUaa
f(t1,12,...,tk), rae f — cMMBONbHLIN aTOM,
onpenenarwmmn PYyHKLUNOHANbLHYI KOHCTaHTY
N TNaBHbIN PYHKTOP, a t1,12,...tk —
TEPMbI, KaXXObI N3 KOTOPbIX MOXET ObITb
cocTtaBHbIM TepMmoM. CocTaBHOM TEPM MO-
OpYromMmy HasblBaeTCA CTPYKTYPOMW.



IIpuMepbI COCTABHBIX TEPMOB

book(Author, Title,Year) — npumep coctaBHOro
Tepma.

.(H,T) — cnncok, npumep COCTaBHOIo TepmMa.



IlpeacrasieHue paKkToB

Camas npoctas nporpamma Ha lNponore
ABISAETCA MHOXEeCTBOM (DaKTOB.

dakT — 3TO NpeauKkaTHas CTPYKTypa,
3aKaH4yMBaloOLLAACA TOYKON, KOTopad
3anucbiBaeTcd crieayroLwmm odpasom:

<nM4 n e,£|,|/||<aTa> <Tepwm >,<Te M >,...,<Te M >).
1 2 n



IIpeacraBiienue GpaKkToB (IPOIAOJIKEHHE)

dakT npeacraBndeT cobon yTBepKaeHNE O TOM,
4yTO cobntogaeTcs HEKOTOPOE OTHoLeHne. C
NX MOMOLLIbIO MOXXHO BblpaXaTb
NPOWN3BOSIbHbLIE OTHOLLEHUSA MEXAY
oObeKkTamu.

Hanpumep, student('iBaHoB’,’MI'TY").

OTOT (paKT onpenensieT OTHOLEHNE MeXay
TepMamMu, NepBbIM N3 KOTOPbIX SBMSAETCS
damunumna ctygeHTta, a BTOPpbIM —MECTO €ro
y4eObl.



CHHTaKCHYeCKHEe NPaBUJIA 3allUCH
(pakToOB:

ima npeaunkaTa B yTBepXXaeHUnN-dpakte eCTb CUMBOJSIbHbIN
aToM.
[Tocne nmeHn npegmkara 3anmcbliBaeTCA CNUCOK aprymMeHTOB B

KpyrnbiX ckobkax. Mexxay nmeHem npegukara U OTKpbIBaoLLEN
ckobkou ‘(‘ He JOoMmKHO BbITh Npobena.



CHHTaKCHYeCKHEe NPaBUJIA 3allUCH
(pakToOB:

Bo3MOXHbI HyNIb—MEeCTHble NpeankaTthl B dbakTax, T.e.
npeaunkaTbl, He MMelLMe apryMeHTOB.

B kavecTBe dpryMmeHToB B CIIMCKE MOTyT ObITb KakK
nepemMeHHble, TakK U KOHCTaHTbI.

B koHUe dpakTa obasarenibHa Touka.



IlepeMeHHBIC B (paKkTaX

[lepeMeHHble B dbakTax HEABHO CBA3LIBAOTCA
KBAHTOPOM BCEOBOLLHOCTU. OTO O3HAYAET, YTO
doakT
p(T1,T2,...Tn).
roe Ti —nepemMeHHble crnegyeTt NoHMMaTh Tak
V(T1) V(T2)... V(Tn) p(T1,T2,...Tn) —
NUCTUHa.

—— @akTbl, cogepKallue nepemMeHHbIe,
Ha3bIBalOTCA YHUBEpPCcanbHbIMU.




IlpuMepbl YHUBEPCAJIBHBIX (PaKTaX

[Tpmepamun yHuUBepcanbHbIX aKTOB ABMAKTCA
cnepyrouine yTBepxXaeHus:

plus(X,0,X).
4YTO O3HA4aeT, cymma fnoboro ymncna X ¢
Hynem paBHa X.

proiz(X,0,0).
4YTO O3Ha4aeT, npom3BeageHne nboro Ymucna
X ¢ Hynem paBHa 0.



IlpeacraBjeHue nmpaBuJl

NMpaBuna —3TO CcpeacTBoO onpeaeneHnsd
HOBbIX YTBEPXOEHUN C MOMOLLLIO YXKe
cywlectByoLwmnx B [1ponor-nporpamme
yTBEPXXOEHUN (PAKTOB U npaBurn).

C TO4KM 3peHunst cUHTaKcuca a3blka [ponor
npaBuUno —aTo yTBepXaeHne Bmaa
A.—B1,B2,...Bn. (n=0)
roe A —3aronoBokK NpaBuna, a KOHbIOHKLU NS
npegukatoB B1,B2,...Bn
Ha3bIBAETCS TENOM NpaBuna.



IlepeMeHHBIC B IIpaBUJIAX

B npaBunnax, Tak e Kak 1 B paktax, nepemMeHHble HEABHO
CBA3aHbl KBAHTOPOM BCEOOLLHOCTM!.

Hanpumep, yTBepxaeHue «Toyka c koopgmHatamum (X,Y)
NPUHAONIEXUT OKPY>XXHOCTM C pagnycoMm, paBHbIM 2, N C
LLeHTPOM B TOYKE Hadarna KoopauHart, ecnu X2+Y2=4.»

Ha lNponore 6yget 3annucaHo criegyowmm obpasom:
circle(X,Y): —X*X+Y*Y=4.
YTO O3Ha4aeT angd ndbiX X 1 Y, Taknx 4to X*X+Y*Y*=4,

Touka (X,Y) npuHagneXmT oKPYy>KHOCTU C paanycom,
paBHbIM 2, U C LEHTPOM B TOYKE Ha4asia KoopauHar.



Ipouenypnl

Habop npaBun, 3aronoBKM KOTOPbIX UMEIOT OAHO U TO
e UMA U apHOCTb (YMCNO aprymMeHToB), ONUCbIBAET
OOHO M TO Xe OTHOLLUEHME N Ha3blBaeTCs

npouenypoun.

[lpaBuna, coctaBnawowmne ogHy u Ty Xe npoueaypy,
OOJSMKHbI cneaoBaTh B TEKCTE nporpammbl nogpsg. B
npoueaypy Hernb3s BKoYaTb Npasunia ¢ Apyrum
3aroJ1I0BKOM.



O0J1acTh 1M CTBUA MEPEMEHHbIX

Ilornyeckme nepemeHHbIe cnyXart ans
0003Ha4YeHUsa HeornpeaeneHHbIX OObEKTOB.
OGnacTbio AeNCTBUA NepeMeHHON SABMSIETCS
OOHO yTBepXaeHue (pakTt unm npasuno).



IloacranoBku

[loagcTaHOBKOW Ha3blBAaeTCHA KOHEYHOE
(BO3MOXHO, NYCTOE) MHOXXEeCTBO nap emaa
X. =1, rae X. —nepemeHHas, a t —1epm, He
cogepxallnm nepemMeHHyYHo Xi.



IloaACTAaHOBKH M KOHKPETH3AIUS
IepeMEeHHBbIX

Pe3ynesrat npMmeHeHnUss NOACTAHOBKMU 0 K
yTBEPXXOEHUO A obo3HayaeTca Ab u
nony4aeTcs NyTeM 3aMeHbl Ka)koro

BXOXXOEHUSA B A KaxXOgou nepemMeHHoun Xi Ha
COOTBETCTBYOLLMNA TEPM t.

C NomMoLLblo NOACTAHOBOK NPOU3BOAUTCS

KOHKpEeTU3aums nepeMeHHbIX (aHanor
NPUCBOEHNS 3HAYEHUN) .



IIpumepsl yTBEPKICHUN

YTBepxaeHne B aBnaetTca npuMepomMm yTeepxaeHus A,
ecrnin HanaeTcs Takaa noacrtaHoBka 0, yTo B=A0.
Hanpumep, pakt summa(1,2,3), KoTopoe O3Ha4yaeT, YTo
1+2=3, aBngaeTcd npMmepom yTBepxxaeHund
summa(X,Y,3) npn npMMeHeHnn NoA4CTaHOBKM
0={X=1,Y=2}.

Y1BepxaeHne C Ha3blBAeTCs OOLWMM NPpUMepoMm
yTBepxaeHun A B, ecnn HangyTca Takne noactaHOBKU
01 n 62, yuto C=A01 n C=B0O2, T.e. C aBnsetcsd
npumepom A un B ogHoBpeMeHHO. Hanpumep, pakt
summa(1,2,3) aBnsercs oowmm npumMepom
yTBepxaeHnm summa(X,2,Z) u summaf1,Y,Z) npu
npumMeHeHnn nogctaHoBok 01={X=1,Z=3} u
02={Y=2,Z=3}.



IlpumMepsl YyTBep:KIACHUMN

yTBEpXaeHve B saBnsetcs npumepom
yTBEepXaeHua A, ecnn HangeTcqa Takas
nogcrtaHoBka 0, Yto B=A6.

Hanpumep, dpakt summa(1,2,3), KoTtopoe
O3Ha4aert, YTto 1+2=3, aBnaeTca npumepom
yTBepxaeHna summai(X,Y,3) npn npuMeHeHnu
nogctaHoBKkM 0={X=1,Y=2}.



Bonpocsl (3ampochl).

Bonpoc (LeneBoe yTBepXaeHNe) —aTo
CP€eOCTBO U3BMIEYEHNS MHApOPMaLUK N3
Nornyeckomn nporpammeil.

C noMoLLb BOMpoca BbIACHAETCS, UCTUHHO 1A
HEeKoTopoe yTBepxaeHne nnun Het. C TOYKU
3peHNda NOrMKn NOUCK OTBETA Ha BOMNPOC
COCTOMUT B onpeaeneHnn Toro, ABndeTcs nn
yTBEpXaeHne (Bonpoc) fiornyeckmum
crieacTtBMeM nporpamMmmbl KN HET.




IIpocThie BOIIPOCHI

Bonpocekl, cocTosLwme n3 ogHoun Lenmn, Ha3blBaloTCS
NPOCTbIMW BOMPOCaAMM.




KOHBIOHKTHBHBIE BOIIPOCHI

Bonpoc, Bknro4vaoLwmm B cedst KOHbHOHKLNIO
npegukatoB p1,p2,...,pn , Ha3blBaeTCcH
KOHBHOHKTUBHbLIM BOMPOCOM.

Kaxgbl npegukaT pi Ha3biBaeTcA LENbIO.
KOHBIOHKTUBHbLIN BONPOC —3TO KOHBIOHKLINA
Lieneu.



IlepeMeHHBIC B BOIIPOcCax

Bonpoc, He cogepallmnn NepeMeEHHbIX,
Ha3bIBAETCS OCHOBHbIM BOMPOCOM, a
BOMNPOC, BKOYaOLWMN NEPEMEHHbIE,
Ha3blBAaeTCA HEOCHOBHbIM.

[lepeMeHHblIe B Bonpocax HeEABHO CBA3aHbI
KBAHTOPOM CYLLIECTBOBaHMUS.



IlepeMeHHBIC B BOIIPOcCax

Bonpoc
Goal: p(X1,X2,...Xn).
roe X1,X2,...Xn —fnepemMeHHble, npegnonaraeT
yTBEPAUTENBLHbLIW OTBET, €CINU CYLLECTBYET TakoU
Habop TepmoB t1,t2,...tn, 4TO NnoacTaHOBKa
{X1=t1,X2=t2,...Xn=tn} B npegukar p OaeT peaynerar
“‘ncTmnHa’.

Ecnu cyuwecTtByeT, XxoTs 6bl 0gHa Takasi NoACTaHOBKA, TO
BOMpPOC
Goal: p(X1,X2,...Xn).
BbIBOAMM U3 FTOMMYECKON Nporpammel, T.€. iBASETCH
NOrM4YecKnM creacTBmMemM nporpamMmmbi.



O01mMe nepeMeHHble B KOHbIOHKTUBHBIX
BOIIPOCAaXx

KOHBIOHKTMBHBIE BOMNPOCHI 0OLIYHO coaepXaT
ooLwme nepeMeHHble. [lepeMeHHbIe
Ha3bIBAlOTCHA OOLUMMU, ECIIN OHUN BXOAAT B
nBe unm donee Uenu KOHbLIHKTUBHOIO
3anpoca.



IIpumep npocrton Ilposior —mporpaMmal

[lporpamma «PoocTBeHHUKN» ABRAAETCA NPUMeEpPOM
npoctoun [1ponor —AporpamMmmeil.

[TycTb MMeeTCca reHeanorndeckoe aepeso,
onpefensdwLlee CTeneHb poacTBa Mexay nogbMu.



OTHomieHue parent

PoaocTBeHHbIE OTHOLLEHUSA MOXHO 3anmcaTb C MOMOLLbIO
doakToB, COOTBETCTBYIOLLME OTHOLLEHUIO
parent(<nmsa pogutensa>,<nms pebeHka>)

parent(‘Tlamenna’,’[>xoH’).

¢
parent(‘lMamenna’,’Onus3aber’).
parent("Tom’, [I>XoH’).
parent(‘Tom’,’Onuns3aber’).
parent('>xoH’,’AHHA’).
parent('xoH’, T1aT’).
parent(‘Onu3abet’,’3a’).
parent(‘Tlat’,’ [xum’).



OTHoOIIEeHHE person

Paclunpum aTty nporpammy dpaktamu, onpenenaemMmbiMu
CXEMOU OTHOLLEHNS person(<uma>,<non>,<Bo3pacT>):
person(‘Tlamenna’,’,72).

person(‘Tom’,’m’,78).

person(‘>xoH’,'m',42).

person(‘Ann3abet’, x’,39).

person(‘9a’,’m’,14).

person(‘AHHa’,’,20).

person(‘Tlat’,’,25).

person(‘xum’,'m’,3).

OTHOLLEHME person onpenensaeT XxapakTepUCTUKK
YyerioBeka



TexcT nporpamMmMmabl

parent(‘Tlamenna’,’[>xoH’).
parent(‘lMamenna’,’Onusaber’).
parent(‘'Tom’, [I>XoH’).
parent("Tom’,'Onunsaber’).
parent(‘'>xoH’, AHHA’).
parent(‘'xoH’, T1aT’).
parent(‘Onn3abet’,’da).
parent(‘Tlat’,’xum’).
person(‘Tlamenna’,’,72).
person(‘Tom’,’m’,78).



TexcT nporpamMmMmabl

person(‘>xoH’,'m",42).
person(‘Annsabet’, x’,39).
person('9a’,’ m’,14).
person(‘AHHa’, ’,20).
person(‘Tlat’,’,25).
person(‘xum’,'m’,3).



IlpuMepsl BOIIPOCOB K IIpOorpamMme
«PoacTBeHHU KN

Bonpoc 1.

Bonpoc "Asnsetcsa nu Nat pogutenem xnma? ” Ha
[Tlponore MOXHO 3agaThb crieayloLlwnm odbpasom:
? - parent(‘Tlat’,’ xum’).

[Mponor-cuctema byget nckatb B nporpamme goakT,

coBrnagaroLlum ¢ BONpoCoM, U, OOHapPY>XNB TaKow
doaKkT, cuctema BbigacT oTBET 'YES'.

B cny4ae, korga COOTBETCTBYHOLWLMU PAKT HE
obHapyxeH, cuctema BblgacTt otBeT ‘NO'.



IlpuMepsl BOIIPOCOB K IIpOorpamMme
«PoacTBeHHU KN

Bonpoc 2.

Bonpoc "KTo oTey, 3nnsabeT v CKOSbKO eMy neT? ” Ha
[Tponore MOXHO 3agaTtb cneayowmm obpasom:

? - parent(X,' 9nn3abet’),person(X,'™m’, Y).
[1lponor-cuctema BblgacT OTBET:
X=Tom
Y=78
YES

Ecnu Bo3pacT He MHTepecyeT nonb3oBartens, TO B
BOMpPOCE MUCMNOSb3yeTCA aHOHUMHbLIE NePEMEHHbIE,

1 J

obo03Ha4YaemMble 3HaKaMun noayYepkmBaHna * .



IlpuMepsl BOIIPOCOB K IIpOorpamMme
«PoacTBeHHU KN

Bonpoc 3.

Bonpoc "KTo otey, 9nn3abet? ” Ha lNporore
MOXHO 3a4aTb crneayoLwmm obpasom:

? - parent(X,'9nu3abet’),person(X,'™m', ).
[Tporior-cncrema BblgacT OTBET:
X=Tom

—  YES



IlpuMepsl BOIIPOCOB K IIpOorpamMme
«PoacTBeHHU KN

Bonpoc 3.

[TpnBegeHHbIE NPUMEPBLI BONPOCOB OTHOCATCH K
nporpamMmme, COCTodAllen n3 ogHmx paktos. [1na toro
4YTOObI COKPaTUTbL N YNPOCTUTL BONpPOCHI B [poror
nporpamMmmax 3agaroTcsa npasuna.

Bonpoc 3 MOXHO ynpoCTUTbL, ecnu 3agaTthb crneaytoLlee
npaBuno:

“X aBnsercs oTuoM Y, ecnn X siBNAETCA poauTenem Y,
N X — MyX4ymHa.”

Ha sa3bike [poror 3To npaBnno 3anucbiBaeTcs Tak:
father(X,Y):-parent(X,Y),person(X,'m’, ).



IIpuMepbl BOMPOCOB K MPOrpaMme

«PoacTBeHHU KN
Bonpoc 3.
A Bonpoc 3 3anucbiBaeTCcd creayoLwmm
obpa3om:

? - father(X, Jim’).
[1lponor-cuctema BbigacT TOT XKe OTBET.
X=Tom

— YES



JIabopaTropHast padora Ne 1. IIpocreriuas
nporpamma Ha si3bike 1lpoJior.

Heobxoanumo BbIMNOMHUTL cneaytowmne OencTBUS:

1. Onucartb ¢ NoMoLLbO dakToB 4-ypOBHEBOBOE
reHeanorn4yeckoe aepeno B [lponor —nporpamme
“PoacTtBeHHMKN”, BKNoYaloLen npeaukartsl parent m
person.

2. Hanucatb npaBuna, onpegenstowne cnegyroLime
OTHOLLUEHUS:

“X aBngeTtca oTuom Y .

‘X aBnsetca 6babywkon Y .

“X aBnseTtcd cectpoun Y’ .

“X aBngeTtca nrnemMaHHUKom Y .
“X aBngeTca nnemMmsaHHmuen Y .



JIabopaTropHast padora Ne 1. IIpocreriuas
nporpamma Ha si3bike 1lpoJior.

‘X aBngerca pogutenem poautens Y .
‘X aBngaeTca npageayLwikon Y .
“X aBnsieTcs aBoopogHsbiM bpatom Y .

3. Otnagutb nporpaMmmy ¢ NOMOLLIbIO
nHtepnpetatopa SWI Prolog.

4. [NpooeMoHCTpupoBaThb paboTy NporpamMmmel C
MOMOLLbIO BOMNPOCOB.

5. CocTtaBuTb OTYET o nabopartopHon paboTe.



