Hactb I
A3k Prolog

B smotu wacmu...

T'naBa 1. Beemenue B Prolog

T'naBa 2. Cunrakcuc u sHaueHue nporpamm Prolog

T'naBa 3. Criucku, omepanuu, apudMeTrUecKre BhHIPAKEHUA

T'naBa 4. Wcnonb3oBaHUe CTPYKTYP: IPUMePHI IPOTpaMM

T'maBa 5. YopasneHue mepe6opoM ¢ Bo3BpaTaMu

T'nmaBa 6. BBog 1 BBIBOJ

T'naBa 7. [JomonHUTEeNbHBIE BCTPOEHHEIE IIPEeUKATHI

T'maBa 8. CTtuib u MeTOAbI IPOTPAMMUPOBAHUA

T'maBa 9. Onepanuu co CTPYKTypaMu JaHHBIX

T'naBa 10. YcoBeplleHCTBOBAHHBIE METObI IIPEICTABIEHUS JepPeBheB

26
45
76
98
121
136
149
169
192
215



MnaBsa 1

BeeaeHue B Prolog
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B srTo0il raBe ommcaHBI OCHOBHBIE MeXaHU3MBI A3bIKa Prolog Ha mpumepe MHOrouwuc-
JIEHHBIX IporpamMM. V3joskeHUe MaTepraja ABJIAETCS B OCHOBHOM He(OpMAalbHBIM, HO B
HeM IIpeJCTaBJIeHbl MHOTHE Ba’KHbIe KOHIIEIIINM, TaKVe KaK IIPeIJIoKeHud, GaKThl, IIpa-
Buya u npouenyps! Prolog. Kpome Toro, paccmarprBaeTcsa BCTPOEHHBINI MeXaHU3M Iepebo-
pa ¢ Bo3BpaTaMu cucTeMbI Prolog u ommuchIBaioTCA pasjnyuusa MeXXIY LeKJIapaTUBHBIM U
IPOLleAYPHLIM 3HAUEHUSAMU IIPOrPAMMEL.

1.1. Onpepenexne OTHOLIEHNI HA OCHOBE (PaKTOB

Prolog — 3T0 A3BIK IIpOrpaMMUPOBAHUSA AJS CUMBOJUYECKUX, HEUUCJIOBBIX BBIUMCJIE-
Huii. OH 0CO0EHHO XOPOIIIO IIPHCIIOCOOJIeH IJiA pellleHus IIpobJieM, KOTopble KacaloTcs
00'bEeKTOB U OTHOIIeHUII Mexxnay o0bekTamu. Ha puc. 1.1 mpuBefleH IONOOHBIN IIPpUMeED:
ceMeliHble oTHolleHUA. ToT ¢akT, uro Tom sABIsSeTcAa ogHUM U3 poxuTesaeil Boba, MOKHO
3amnucaTh Ha A3bIKe Prolog cienyromum o6pasoMm:

parent ( tom, bob).

B manmoM ciiyuae B KauecTBe MMeHU OTHOIIEHUS BBIOPAHO CJIOBO parent; tom u bob
ABJAIOTCA IapaMeTpaMM 3Toro oTHollleHusA. Ilo mpuumHaAM, KOTOpble CTAHYT IOHATHBIMU
mo3ikKe, TaKUe MMeHa, KaK tom, 3aIUCBIBAIOTCS CO CTPOUYHOI OYKBOIT B Hauayie. Bce mepeBo
ceMeMHBIX OTHOIIIeHMI, IoKasdaHHOe Ha puc. 1.1, ompegeseHO C IIOMOIILIO cJenyiollei
nporpaMmsbl Prolog:
parent ( pam, bob

)
parent ( tom, bob).
parent ( tom, liz).
parent ( bob, ann)
parent ( bob, pat)
parent ( pat, jim)

Jra mporpamMMa COCTOUT U3 IIIeCTH IIPENJOKeHUH, Ka'KkJoe M3 KOTOPHIX O0bABJIAET
onuH (pakT 00 oTHoIlleHUU parent. Hampumep, paxT parent ( tom, bob) mpexcrasBiseT
c0o00if KOHKPETHBIN 3K3eMILIADP OTHOILIeHUA parent. Takoill sK3eMIJIADP HA3LIBAIOT TaKsKe
c843b10. B 11esIoM omHoweHue onipeensieTcss KaK MHOMKECTBO BCE€X CBOUX 9K3eMILIAPOB.



Puc. 1.1. Jlepeso cemeiinblx om-
HOWCHUIL

Tlocne mepezaum COOTBETCTBYIOIIEel IporpaMMbI B cucTteMy Prolog mociemmeill MokHO
3a/laTh HEKOTOpPble BOIIPOCHI 00 OTHOILIEHWM parent, HalIpuMmep, ABJIAeTcsa Ju Bob6 ogHUM
u3 poxuteieit IIsT? OTOT Bompoc MOXKHO IlepelaThb cucTeMe Prolog, BBeis ero Ha TepMU-
HaJe:

?- parent( bob, pat).
OOHapy:KUB, YTO 3TO — (PaKT, O CYIIeCTBOBAHUM KOTOPOrO YTBePsKAAeTcA B IIpOrpaM-
Me, Prolog orBeuaer:
yes
ITocsie aTOro MOXKHO 3a7aTh eIlje OLUH BOIIPOC:
?- parent( liz, pat).
Cucrema Prolog orBeTuT:
no
TIOCKOJIBKY B IIporpaMMe HeT YIIOMUHAHUS O TOM, 4uTo JIu3 ABJAeTCSA OSHUM U3 pomuTeseit
ITsT. Cuctema oTBeTUT TaKsKe “no” Ha BOIPOC
?- parent( tom, ben).
IIOCKOJIBKY B IIporpaMMe Jaske He BCTpeuajioch nMA BaH.

Kpome Toro, crucreme MOKHO 3alaThb 0oJiee MHTepecHbIe Bollpochkl. Hampumep, KTo SAB-
JIseTcs pomuTenaMu Jius?

?- parent( X, liz).

Ha stoT pas Prolog orBeTuT He mpocTo “yes” uam “no”, a COOOIIIUT TaKoe 3HaUeHUE X,
IpU KOTOPOM IIpUBENEeHHOe BBIIlle YTBEep:KAeHUe ABJIAETCA NCTUHHBIM. IlosToMy oTBer 6y-
IeT TAaKOBBIM:

X = tom

Bompoc o ToM, KTo fABIsSeTcsa AeTbMH Boba, MOMKHO coo0IUThH cucTeme Prolog cue-
OYIOIIM o0pasoM:

?- parent( bob, X).

Ha stoT pas umeercs GoJsibille OJHOTO BO3MOXKHOro oTBeTa. Cucrtema Prolog BHauaje
BBIZACT B OTBET OJHO peIlleHue:
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X = ann

Temmepb MOKHO IIOTPe0OBATH Y CUCTEMbBI COOOIIUTEL €Ille OAHO pellleHUe (BBeAs TOUKY C
3amnATolt), 1 Prolog HalifieT cileyomuii OTBET:
X = pat

Ecau mocie storo OyAyT 3aTpeGoBaHBI AOIOJHUTENbHBIE pellleHus, Prolog oTBeTuT
“no”, IOCKOJBKY BCe PeIlleHUs ysKe McuepIlaHbl.

Jroii mporpaMMe MOKeT OBIThH 3afaH ellle 6ojiee OOIIIMIT BOIIPOC O TOM, KTO ABJIAETCS
YbUM poAauTesieM? STOT BOIPOC MOXKHO TaKiKe c(hOpMYJIUPOBATh UHBIM 00pa3oM:

Hanty X u Y, Takue, uTOo X SABJILAETCHS ONHMUM M3 pormuTejen Y.

ATOT BOIIpOC MOKeT OBITH ohopMJIeH Ha A3bIKe Prolog ciexyroium oopasom:
?- parent( X, Y).

ITocme storo Prolog mauHeT OoTHICKUBATL BCe Iaphl POAUTENell U meTeil OLHY 3a LPYTOIi.
Pemenusa oro6paskaioTca Ha AUWCIIee IO OJHOMY IO TeX Iop, moka Prolog monyuaer yka-
3aHUe HaWTU clefyiolllee pellleHue (B BUAEe TOUKM 3aIllATOI) MIM IOKa He OYAyT HalileHBI
Bce pemteHusA. OTBeTHI BEIBOLATCS CJIeAYIOUIUM 06pa3oM:
= pam
bob;
tom
bob;
tom
= 1liz;

KX KX <X
Il

YTo0BI IpeKpaTUTh BBIBOZ pelleHUl, JOCTATOYHO HaykaTh KJjaBuinry <Enter> BwmecTo
TOUKU C 3aIATOU.

9Toil mporpaMMe, paccMaTrprBaeMoil B KauecTBe IIpuMepa, MOKHO 3aZaTh elre Gojee
CJIOJKHBIN BOIIPOC, HAIpPUMep, CIPOCUTH O TOM, KTO SABJIAETCA POLUTENSAMU DPOAUTese
xuma (mepymkaMu 1 6a0yirkamu). IIocKoJbKy B IIporpamMme HeIIOCPeNCTBEHHO He IIpe-
LYCMOTPEHO WCIIOJIb30BaHUE COOTBETCTBYIOIIETO OTHOIIEHUA grandparent, 3TOT 3alpoc
HeoO0XoouMO pasbuTh Ha cjeAylollie nBa srana (puc. 1.2).

1. Kro aBnsercsa ogauM us poxuteneil yxuma? IIpenmososKuM, 4To 3TO — HEKOTOPBII
00BEKT Y.

2. Kro aBngerca oguum u3 poguresneit Y? IIpeamosiosKuM, UTO 3TO — HEKOTOPBIA 00b-
eKT X.

\

\

° 'l grandparent
1

parent !
/
Puc. 1.2. Omnowenue grandparent,

8bLPANCCHHOE KAK KOMNO3uyus 0eyx
omHoweHUll parent

parent

ITomo06ubBIH Cca0KHBIN 3aIllpoc 3aluchiBaeTcs Ha A3bIKe Prolog Kak mocjefoBaTebHOCTh
IBYX IIPOCTBIX:
?- parent( Y, jim), parent( X, Y).

OTBeT JOJIKeH OBITH CJIeYIOITUM:

X = bob
Y = pat
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ATOT cocTaBHOI 3alpoc MOXKHO IIPOUUTATh TAaKUM 00pasoM: HaiiTu Takue X U Y, KOTO-
pble YIOBJIETBOPAIOT CJIENYIOUIUM ABYM TPeGOBAHUAM:
parent( Y, jim) um parent( X, Y)

Ecinu xe 6ymeT msMeHeH NMOPAJOK CJIeNOBAHUA 9TUX NBYX TpeGOBaHUI, TO JIOTUUECKUH
CMBICJI BCET'O BLIpAYKEHUA OCTAHETCS TeM JKe:
parent( X, Y) u parent( Y, jim)

BesycioBHO, Takoe ke HelicTBUe MOKeT OBITh BBINOJIHEHO U B Iporpamme Prolog, mo-
3TOMY 3aIpoc:
?- parent( X, Y), parent( Y, jim).
BBIZACT TOT Ke pe3yJbTarT.

AHaJTornyHBEIM 00pas3oM, IIporpaMMe MOXKHO 3aJaTh BOIIPOC O TOM, KTO ABJIAETCS BHY-
kamu Toma:
?- parent( tom, X), parent( X, Y).

Cucrema Prolog oTBeTUT cieyIOIIINM 00pasoM:

= bob
= ann;
bob
= pat

KX X

MoryT GBITH TaKKe 3aZaHbl U APYrUe BOIPOCHI, HAIIpUMeDP, MMeloT Ju OHH u IIaT 006-
IIUX poruTeseil. ATy 3azauy TaksKke MOKHO pa3bUTh Ha [Ba JTala.

1. Kto ABnAeTca oqHUM U3 poxuTeseil OHH (X)?
2. fIBnsierca nu (TOT Ke) X ogHUM u3 poxuTesein IIaT?
ITosToMy coOTBeTCTBYIOIIMI BOIIpPOC B A3bIKe Prolog BRITIAIUT CIEAYIOIIUM 00pasoM:
?- parent( X, ann), parent( X, pat).
OTBeTOM Ha Hero SIBJIAETCA:
X = bob
PaccmaTpuBaemblii mpuMep IIporpaMMbI II03BOJISET IPOUJLIIOCTPUPOBATDL IlepeumceH-
Hble HUKe BayKHbIe IMOHATUA.
B B asbike Prolog MoXHO JIeTKO OIIpeleIUTh OTHOIIIeHUE, TaKoe KaK parent, 3ajgaBas
n-3JeMeHTHbIe KOPTeXXU 00 beKTOB, KOTOPhIE€ YIOBJIETBOPAIOT 3TOMY OTHOIIIEHUIO.
B Tlonp3oBaTesib MOJKET JIETKO 3amlpallluBaTh cucTeMy Prolog o6 OTHOIIEHUSX, OIIpe-
JIeJIeHHBIX B IIporpaMMe.
B TIporpamma Prolog cocTouT u3 mpeanokenuii. Kaskaoe mpenoskeHre OKaHUMBAETCA
TOUKOI.

B TlapameTpaMu OTHOIIIEHUII MOTYT OBITH (KpOMe BCEro IIpOUero) oIipefelIeHHBIe 00h-
eKThI, UM KOHCTAHTHI (TaKMe KakK tom U ann), a Takske 00BbEKTHI 0ojiee 00IIero xa-
pakTepa (Taxkme Kak X u Y). O0BeKTHI IIepBOr0 TUIIa, IIPUMeHAeMble B paccMaTpHU-
BaeMoil mporpaMme, HasdbIBaioTcsa amomamu. O0BEeKThl BTOPOr'O THUIIA HA3LIBAIOTCS
nepemMeHHuLUU.

B Bompocbkl K CcHCTeMe COCTOSAT U3 OAHOM WJIM HeCKOJbKUX ueneil. Ilocnemosa-
TeJILHOCTD IieJiell, TaKkad Kak
parent ( X, ann), parent( X, pat)

O3Ha4uYaeT KOHBIOHKIIUIO IleJIeI‘/JIZ
X SABJIAETCA OOHUM M3 poOMTeJiell DHH U
X ABJAeTCA OOHMM U3 ponureseiy IIaT.

CioBo “mens” (goal) mcmonbayeTcs Oy 0003HAUEHUS TAKUX BOIIPOCOB IIOTOMY, UTO
cucreMma Prolog BocmpuHUMaeT BOIPOCHI KaK IIeJIN, KOTOPHIX HEOGXOJUMO HOCTUYUb.

B OTBeT Ha BOIIPOC MOJKET OBITH IOJOKUTEJHLHBIM UJIN OTPUIATEeIbHBIM, B 3aBHCHUMO-
CTH OT TOr'0, MOJKET JI1 OBITh HOCTUTHYTA COOTBETCTBYIOIAA IleJb WJIM HeT. B ciy-
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Yyae IIOJOKUTEJHLHOT0 OTBETa CUUTAETCH, UTO COOTBETCTBYIOIAd IeJh ObLIA LOCTHU-
KUMOM ¥ YTO IIeJIb JOCTUTHYTa. B MPOTHMBHOM ciiyyae IeJb ObLIa HeZOCTUKUMOMN 1
He JTOCTUTHYTA.

B Ecau BOIIPOCY COOTBETCTBYeT HECKOJIBKO OTBETOB, PI‘OIOg OTBICKMBaeT CTOJIBKO OT-
BeTOB, CKOJIBKO 1'10Tpe6ye'r II0JIb30BaTeJIb (B IIpegesax BOSMOH{HOI‘O).

YnpaxHeHus

1.1. ITIpu ycioBuu, YTO OIpeesieHO OTHOIIeHMe parent, KaK ONMCAHO B 3TOM pasmese
(cM. puc. 1.1), ykamKuTe, KaKkoi oTBeT JacT cucTeMa Prolog Ha IpuBegeHHBIE HUMKeE

BOIIPOCHI?
a) ?- parent( jim, X).
0) ?- parent( X, jim).

( )

( )
B) ?- parent( pam, X), parent( X, pat).
( X)

r) ?- parent( pam, , parent( X, Y), parent( Y, jim).

1.2

ChopmynupyiiTe Ha A3bIKe Prolog IepeunciieHHble HUKE BOIIPOCHI 00 OTHOIIEHUU
parent.

a) Kro aBnaerca poxgurenem IIar?
6) Nwmeer gu JIus peberka?
B) Kro aBiserca memyuikoit uiam 6a6ymikoii ITaT?

1.2. OnpeaeneHue OTHOLIEHUA HA OCHOBE NpPaBuN

PaccmaTrpuBaemsbIii IpuMep IporpaMM MOJKHO JIETKO JOIOJNHUTHL ¢ IIPpUMeHeHVeM MHO-
TUX UHTepecHBIX cIloco60B. BHauase BBemeM MHGOPMAIIUIO 0 MY*KCKOM WJIN KEHCKOM II0JIe
Jrofell, yJacTBYIOIIIUX B OTHOIIEHUM parent. OTY 3afauyy MOKHO DPeINTh, LOOABUB CJIe-
Lylove (GaKkThl K IIporpamMMme:
female ( pam).
male( tom) .
male ( bob).
female( 1liz).
female ( pat).
female ( ann) .
male( jim).

B »ToM ciyuae BBeleHbI OTHOLIeHUs male UM female. OTU OTHOLIEHUS HABIAIOTCA
YHapHBIMU (MU OJHOMECTHBIMY). BuHapHbIe OTHOINIEHUA THUIIA parent OIPenesdaioT CBA3D
MeXxIy IapaMu 00beKToB. C ApPyroil CTOPOHBI, YHApPHBIE OTHOIIIEHUA MOIYT HCIIOJIb30BAThb-
cA AJs 00BbABJIEHUSA IIPOCTHIX CBOMCTB O0BHEKTOB, KOTOPhIE OHM MOTYT HMETh WJIU He
uMeTh. IlepBoe 13 IpUBeNeHHBIX BHIIIE YHAPHBIX IIPEJJIOMKEHUN MOMKHO IIPOUUTATH TaKUM
o6pasom: IIsm — :xeHImMHA. BMecTo aToro mH(pOpMAINio, 06BABIEHHYI0 B JBYX VHAPHBIX
OTHOIIEHNAX, MOKHO IlepeZlaTh C IIOMOIIbIO OJHOTO GUHApPHOTO OTHOIIeHUA. B TakoMm ciy-
yae IIpUBeJeHHAA BBINIE YacTh IIPOTPaMMbI IPUMET IIPUMEPHO TaKOi BUM:
sex( pam, feminine).
sex ( tom, masculine).
sex ( bob, masculine).

B kauecTBe cienyioimiero HOoIONHEHUS K IporpaMMe BBeleM oOTHolleHue offspring
(oTHIpBICK), oOpaTHOe OTHOIleHUIO parent. OTHomeHue offspring MOMKHO OIIPENeIUTH
TaKUM Ke 00pasoM, KaK U parent, IPeJOCTaBUB CIUCOK OGBIYHBIX (PAKTOB 00 OTHOILIEHUU
offspring, U B KauecTBe KakAoro akTa ykasaThb TaKyio Iapy JioJell, UTO OfUH U3 HUX
SAABJISIETCA CHLIHOM MJIV JOUePbhIO IPYroro, HaIpuMep:

offspring( 1liz, tom).
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Ho orHomenve of fspring MOKHO OIpeNeauTh ropasno 0ojee U3AIIHO, UCIOJL3YSA TO,
YTO OHO SIBJSETCA IIPOTUBOIOJOMKHBIM parent M UTO parent yike OBLIO OIpefeseHO. OTOT
aJbTepPHATUBHBIN CIIOCO0 MOKeT OLITh OCHOBAH HA CJIEAVIOIEeM JIOTUUEeCKOM YTBEDIKIEeHUU:

Ina Bcex X u Y,
Y ABJIAeTCHA CBHOM MJIM OO4Yepbl X, ecau
X 4aBJjdeTCcAa poamuTesyieM Y.

Takas (opMyJaumpoBKa ysKe OoJsiee OJM3Ka K CHHTaKcucy sas3bika Prolog. CooTBercT-
Bylolllee IIpenjio:keHue Prolog, KoTopoe mMeeT TOT K€ CMBICH, BRITJIAJUT TAKUM 00Pa3oM:
offspring( Y, X) :- parent( X, Y).

9TO IpeAJoKeHNEe MOXKHO TaKiKe IIPOUUTATDH TaK:

Ina Bcex X u Y,
eciu X ABJAeTCA poauTesyieM Y, TO
Y ABJIA€TCA CHHOM WM Oodepbio X.

IIpennosxenus Prolog, Takue Kak
offspring( Y, X) :- parent( X, Y).

Ha3bIBaOTCA npasusamu. Mexny dakTaMu U IpaBUJIaMU CYIeCTBYeT BayKHOe pasjaudue.
Takue paxTbl, Kak

parent( tom, liz).

IPeACTaBIA0T CoG0I JIOTUUeCKUEe YTBEPIKIEHUA, KOTOPhIe BCeTfa U 0e3YCJIOBHO ABJIAIOTCSA
uctuHHBIMU. C APYroil CTOPOHEBI, IpaBUJja NIPEACTABIAIOT COG0M YTBEP)KAEHUS, KOTOPLIE
CTAHOBATCSA NUCTUHHBIMU, €CJIN Y OBJIETBOPAIOTCSA HEKOTOPBIE YCJIOBUA. IlosTOMy IpPUHATO
CUUTaTh, YTO IIPABUJIA COCTOAT M3 CJELYIOIINX HacTei:

B ycioBue (IIpaBasi YacTh IIPABUJIA);
B 3zaxioueHue (JeBas 4acThb IIPABUJIA).

YHacrTsb, COOTBETCTBYIOIIasA 3aKJIIOUeHHNIO, Ha3bIBaeTCs TaKiKe 207106011 npeaﬂomeuuﬂ, a

4acTb, COOTBETCTBYIOIIIad YCJIOBUIO, — NieJjloMm npeaﬂomenuﬂ, KaK IIOKa3aHO HUIXKe.
offspring( Y, X) :— parent( X, Y).
TOoJIOBa TeJIo

Ecnu ycnoBue parent ( X, Y) ABIseTCA UCTUHHBIM, TO €r0 JIOTMYECKUM CJIECTBUEM
craHoBurca of fspring( Y, X).

IIpumeHeHue nmpaBui B sA3bIKe Prolog umiiiocTpupyeTcss B ciefyiollleM IpuMepe. 3aka-
IUM IIporpaMMe BoIIpoc, aBJaseTcda au JIus moueprio Toma:

?- offspring( liz, tom).

ITockonbKky B mporpaMMe OTCYTCTBYIOT (haKThI O J0UePAX U CHLIHOBBLAX, €JMHCTBEHHBLIM
CcII0cO0OM IIOMICKA OTBeTa Ha 3TOT BOIPOC ABJIAETCA UCIIOJNL30BaHME IIPAaBUJa C OIpenesie-
HUeM OTHoIlleHua of fspring. [JlaHHOe MPaBUJIO SABJIAETCA OOIIIMM B TOM CMBICJIE, UTO OHO
OIPUMEHUMO K JIIOOBIM 00BeKTaM X M Y; HO ero MOJKHO TaKiKe IPUMEHUTH U K TaKUM KOH-
KPEeTHBIM 00beKTaM, KakK 1iz u tom. YTOOBI IPUMEHUTH IPAaBUJIO K 00BEeKTaM 1iz u tom,
BMeCTO Y HeoO0XOAuMO IIOJCTaBUTh l1iz, a BMecTOo X — tom. 9TO HOelicTBUe Ha3bIBaeTCH
KOHKpemusayueil nepemeHHvix (B JaHHOM cjaydae — X M Y), KOTOpOe BBIIIOJIHSAETCS CJie-
OYIOIIM 00pasoM:

X =tomu Y = liz

ITocie xKoHKpeTu3amum OyZeT IIOJydYeH YACTHBINM ciaydail o0Illero mpaBuja, KOTOPBIH
BBITVIAOUT CJEAYIOIIMM 00pasoM:
offspring( liz, tom) :- parent( tom, 1liz).

YacTs ¢ 0603HAUEHUEM YCJIOBUSA IPUHUMAET BUJ,
parent ( tom, 1liz)

ITocie sToro cucrema Prolog mbiTaeTcs oIpeneluTh, SBJIAETCA JU UCTUHHON YacTb C
obo3HaueHMeM ycaoBuA. IloaToMy ImepBoHaAUYaNbHAA IIJIb:
offspring( 1liz, tom)
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3aMeHdAeTCdA IIOAIeJIbIO:
parent ( tom, liz)

Okasajoch, UTO 3aZaya JOCTUKEHUSA 3TOH (HOBOI) Ileu ABIAETCA TPUBUAJIBHOM, IIO-
CKOJILKY ee MOYKHO HaliTWM KaK (pakT B paccMaTpuBaeMoil mporpamMme. ITO 03HAUaeT, YTO
JacTb OJaHHOI'O IIpaBuJjia C 0003HaUeHNEeM B3aKJIOUeHHUA TaKyKe SABJISIETCS I/ICTPIHHOI7'I, n
Prolog B KauecCcTBe OTBeTa Ha BOIIPOC BBIBOOUT yeES.

Tenepsr BBezeM B paccMaTpHBaeMblil IIpUMep IpPOTpaMMbI eIlle HeKOTOpYyI MHDopMa-
IINI0 O ceMelHBIX OTHOIIEeHUIX. Ol’IpeILeJIeHI/Ie OTHOIIIeHUA mother MoKeT OBITh OCHOBAHO
Ha CJIeAYIOIEM JIOTUYECKOM YTBEDPXKIECHUN:

Ina Bcex X u Y,
X ABJAeTCHA MaTepbio Y, eciu
X ABJSeTCA OOHMM M3 ponuresyen Y u
X — XEeHIMHAa.

ITo YTBepxKaeHrue MOXHO IIepeBeCTU Ha A3bIK Prolog B BHUIe cjleoylolllero Iipasuia:
mother( X, Y) :- parent( X, Y), female(X).

SanaTad MeKJy LBYMsS YCJIOBUSAMU yKas3blBaeT HA KOHBIOHKIIWIO 3TUX YCJIOBHUIL; 3TO
03HaUaeT, YTO 00a YCJIOBUA LOJIKHBI ObITH UCTUHHBIMIU.

Takue oTHOIIIeHUSA, KaK parent, of fspring u mother, MOKHO IPOUJLIIOCTPUPOBATE C
TIOMOIIIBI0 CX€M, IOZOOHBIX NPUBENEHHBIM Ha puc. 1.3. OTU CXeMBI COOTBETCTBYIOT CJIe-
OVIOIUM COTJIAINIeHUAM. ¥3JbI I'padoB OTHOCATCA K 00BEKTaM, T.e. IapaMeTpaM OTHOIIIe-
Huii. [Iyru MexIy y3jlaMU COOTBETCTBYIOT OMHAPHBIM (MM ABYXMECTHBIM) OTHOIIEHUSIM.
HOyru HampaBjeHBI OT IIepBOTO IIapaMeTpa OTHOIIEHUS KO BTOPOMY. YHapHble OTHOIIIEHUS
0003HAUYAIOTCA HA CXeMaX IIyTeM IIPOCTABJIEHUS OTMETKM Ha COOTBETCTBYIOIINX 00BEKTaX C
uMeHeM oTHolmeHUsA. OTHOINEHUA, KOTOpLIe ONpelesieHbl HAa OCHOBE JDPYTUX OTHOIIIEHUI,
IpeJ CcTaBJIeHbl B BUJe IYHKTUPHBIX AYT. IloaToMy KaiKAyi0o cXeMy Heo0XOAUMO MHTepIIpe-
THPOBATh CJEVIOUIUM 00pasoM: ecjy COGJIONAIOTCA OTHOUIEHUA, 0003HAUeHHbIe CILJIOII-
HBIMU IyTaMU, TO COOJIIONAIOTCS U CO3LaHHBIe Ha UX OCHOBE OTHOIIEHUA, 0003HAUEHHbLIE
nyHKTUpHBEIMU nyramu. CorsacHo puc. 1.3, oTHomleHue grandparent MOYKHO HeIlOCpen-
CTBEHHO 3amucaTh Ha A3bIKe Prolog cienyooimum o6pasom:

grandparent ( X, Z) :- parent( X, Y), parent( Y, Z).

female

»\ \ \\

\

parent ,offspring parent ' mother parent \

]

/ , !

/ 2 !

@ | grandparent

1
/
/
4

parent

Puc. 1.3. I'pagol, komopsle onpedensiom omHoweHus offspring, mother u
grandparent 6 mepmuHax Opyzux omHoweHuUll

Ha ganzoM sTame Heo6X0ZAMMO KpPaTKO PacCMOTPETh BOIIPOC O KOMIIOHOBKE IIpOTDaMM.
Cucrema Prolog mpefocTaBisieT mMOUTH IIOJIHYIO CBOOOZY BBIOOpPAa KOMIIOHOBKU IIPOTDaMM.
ITosToMy mporpaMMMUCT MOXKET BCTABJATH B TEKCT IIPOTpaMMBbI IIPOGEJbl U IIYCThle CTPOKU
B IIOJIHOM COOTBETCTBUU co cBouMu BKycamu. Ho, Kak IpaBUJIO, CIeLyeT CTPEMUTHCS K
TOMY, UTOOBLI IIPOTPAMMBI BBITVIAZENIN YeTKUMU M aKKypaTHBIMU M, caMoe IJIaBHOe, ObLIU
YZOOHBIMU AJISA UTeHusd. [[JId 9TOTO Uallle BCEro I'0JIoBa IIPEAJIOKEHUA U KayKAasa IeJb B eTo
TeJle 3alIUCHIBAIOTCA Ha OTHeJbHOU cTpoke. IIpm aTOM KejaTelbHO 0003HAUATh €U OT-
CTYIIOM, YTOOBI Pa3JuuUUA MeXKIy TOJIOBOM M IleJIAMU CTajau 0ojiee oueBUAHBIMU. Hampu-
Mep, B COOTBETCTBUM C 3THUMU COTJVIAIIEHUAMU IIPaBUJ0 grandparent HOJMKHO OBITH 3aIll-
CaHO CJIeLYIOIIVM 00pasoM:
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grandparent ( X, Z) :-
parent( X, Y),
parent( Y, Z).
CxeMa oTHoIlleHUsA sister (puc. 1.4) uMeeT cienyiolliee oupefeseHNe:

IOuna joboro X m Y
X ABJAETCA CeCTpon Y, eciu
1) X n Y uMenT oOOWero pOAUTENsa U
2) X - XeHUMHA.

parent parent

female @- - -»@

sister

Puc. 14. Onpedenenue om-
HowleHus sister

T'pad, mpencraBimenHsblii Ha puc. 1.4, MOKHO IepeBecTd Ha S3LIK Prolog clienyiomium
oOpasom:
sister( X, Y) :- parent( Z, X), parent( Z, Y), female(X).

OOpaTuTe BHUMaHNe Ha TO, KaKUM CIIOCOGOM OBLIO BBIpA’KEHO TpeboBaHume “X u Y
uMenT obmero pomuTesng”’. S 3TOro MCIOJb30Bajiach CleAylolas JoruuecKas (GopMy-
JIUPOBKA: HEKOTOPHIM 7 IOOJIKEH OBITH ponuTesyieM X, U TOT Xe Z IOJIXKeH OHTbL pPO-—
muTeseM Y. AJIbTepHATUBHBIN, HO MeHee MBAITHBIM CIOCO0 MOT IIpefycMaTpuUBaTh UC-
IOJIb30BaHUe CJeNYIollell IeOUYKM yTBEp:KIAeHU: 21 saBigerTcs pomureseMm X, Z2 aB-—
ngeTcsa pomuTeseM Y u Z1 paBHO Z2.

Tenephb crucTeMe MOMKHO 33JaTh BOIIPOC:

?- sister( ann, pat).

OTBeTOM JOJIKHO OBITH “yes”, Kak u ciegoBasio oxxkuzarh (cMm. puc. 1.1). ITosTomy
MOKHO cIejaTh BBIBOJZ, UTO OTHOIIIEHVE sister B TOM BHZe, B KaKOM OHO OIIpeleseHO,
IeticTByeT mpaBuiabHO. Ho B paccMaTpumBaeMoll IIporpaMMe MMeeTCs He3aMeTHBIHM Ha Iep-
BBI# B3IJIAL HELOCTATOK, KOTOPBIM O0HAPYKMBAETCS IPU IOJYUEHUU OTBEeTAa HA BOIIPOC O
TOM, KTO sBJIseTca cecTtpoit ITaT:

?- sister( X, pat).

Prolog maxonuT nBa 0TBETa, 1 OLMH M3 HUX MOKET OKa3aThCA HEOXKUJaHHBIM.

X = ann;
X = pat

WUraxk, IlaT aBadercsa cectpoit camoit ce6a?! Ilo-BugmmMoMy, Tako# MCXOA He MOAPasy-
MeBaJICA IIPU OIpelesieHWM OTHoIeHuA sister. Ho corsacHo mpaBuiy, KacamIlleMycs
cecTep, oTBeT cucTeMbl Prolog siBiAeTCA HMOJHOCTHI0O O0OCHOBAaHHBIM. B IpaBmie 0 cecTpax
HEeT YIOMUHAHUA O TOM, UTO X U Y He HOJIKHBI OBITH OGUHAKOBBIMU, €CJIU X paccMaTpuBa-
erca Kak cecTpa Y. IlocKoJIbKy 2TO TpeGoBaHUe He NIpeNbABIAETCA, cucreMa Prolog
(BosIHe OGOCHOBAHHO) IIPEAIIOJIaraeT, YTo X M Y MOTYT ObITh OGWHAKOBBLIMU, U II03TOMY
OPUXOAUT K 3aKJIOUEHNI0, UTO JII00AA JKeHITUHA, UMeIOIlasd PONUTENA, ABJIAETCA CEeCTPOil
caMoii cebs.

YTo6bI MCIIPABUTH IIPUBELEHHOE BHIIIE IIPABUJIO O CECTPaX, HEOOXOAUMO HOIOJHUTEIb-
HO yKasaTb, YTO X U Y NOJI’KHBI OBITH pas3HBIMU. KakK IIOKasaHO B CJIeAyIOIIMX IJIaBaX, Ta-
KYI0 3aauy MOJKHO PEIIUTh HeCKOJbKUMU CIIOCO0aMM, HO HA NAHHBIN MOMEHT IIPEJIIO0JIO-
JKUM, uTo cucTteMe Prolog y:kxe m3BecTHO oTHoleHUe different u ycaoBue

different( X, Y)
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VIOOBJIETBOPAETCHA, €CJU M TOJBKO ecJau X U Y He DPaBHBI. HOBTOMy YyCOBEpPIIIEHCTBOBAHHOE
IIpaBUJIO OJIs OTHOIIIEHUSA sister MoxKeT BBITVIAAETH CJIeJYIOINM 06pa30M:
sister( X, Y) :-

parent( Z, X),

parent( 7z, Y),

female( X),

different( X, Y).

Ha ocHoBaHUU H3JI0KEHHOTO B 3TOM pasgejie MOXKHO cIeJiaThb cCJlliefyIollirie BaXHble€ BbI-
BOJBI.

B IIporpammbl Prolog MoKHO HOTOJHATH, BBOJSA HOBbIE IIPEIJIOKEHUS.
B TIpennoxkenus Prolog oTHOCATCA K TpeM THUIAM: ()aKThl, IIPABUJIA U BOIIPOCHI.

mC IIOMOIIIBIO (I)aRTOB MOKXHO BBOJAUTH B IIPpOI'paMMy CBelleHUs, KOTOpPHbIe Bcerga u
603chIOBHO ABJIAKTCA NCTUHHBIMU.

mC IIOMOIIIBIO IIPpAaBUJI MOXKHO BBOAUTH B IIpOorpaMMy CBeleHUA, KOTOpPbIe ABJIAIOTCA
NCTHUHHBIMU B 3aBHCHMOCTHU OT 3aZaHHOI'O YyCJIOBUSA.

] 3a,l[aBaH IIporpaMmMe BOIIPOCEHI, IIOJIB30BaTeJIb MOJKeT y3HaBaTb, KaKNe CBeIeHUA fAB-
JIAITCA UCTUHHBIMU.

B IIpenno:kenus s3bIiKka Prolog cocToAT M3 rosioBbl U Tesa. Tesio mpeacTaBisgeT coGOit
CIIICOK IleJiell, pasjfiejIeHHbIX 3alATBIMU. 3aldaTble pacCcMaTpUBAIOTCA KaK 3HaAKU
KOHBIOHKITUU.

B DaKTHI IPEACTABIAIOT CO00M IpeJIoKe N, KOTOPble UMEIOT I'OJIOBY U IIYyCTOE TeJIO.
Bompoch! uMeroT TobKO Teso. IIpaBuyia UMeIOT ToJI0OBY U (HEIIyCToe) TeJo.

B B mpoitecce BBIUNCIEHUA IIepeMeHHBIE MOYKHO 3aMeHATb APYTUMHU 00BeKTaMU.
B rakoMm ciyuae mepeMeHHas CTAHOBUTCA KOHKPETU3UPOBAHHOI.

B Ilpenmosnaraercs, UTO Ha IIepeMeHHBIE PAcIpOCTpaHAETCA HelicTBHMe KBaHTOpa Bce-
OOIITHOCTU, KOTOPBIN MMeeT cJOBecHoe BbIpaskeHue “misa Bcex”. Ho ecam mepemeH-
Hble TOABJISIOTCA TOJBKO B Tejle, UX MOYKHO TPaKTOBAaTh HECKOJIBKUMU CIIOCO0AMU.
Hanpuwmep, npexniosxeHue
hasachild( X) :- parent( X, Y).

MOJKHO IIPOYMTATh ABYMSA IIPUBEAEHHBIMU HUXKE crrocobamu.

a) IOns Bcex X u Y,
ecnau X ABJAeTCA poamuTesyieM Y, TO
X ummeeT peOeHKa.
6) IOns Bcex X,
X ummeeT peOeHKa, eCan
CYWeCTBYeT HEKOTOPEM Y, TakoM, dUTOo X SABJISEeTCS pomouTeseM Y.

YnpaxHeHus

1.3. IIpeoGpasyiiTe IpuBeeHHbIe HUXKe YTBEP:KAeHUS B IpaBuia Prolog.
a) Kaxnpiit, KTo uMeeT peGeHKa, cuacT/JIUB (BBeAUTe OTHOIIEHMEe happy C OZHUM
mapaMeTpoMm).
6) Ilna Bcex X, ecau X uMeeT pe0eHKa, MMEIOIIETO CECTPY, TO X UMeeT ABOUX AeTeit
(BBeZuTe HOBOE OTHOIIIeHMe hastwochildren).
1.4. OnpegenuTte oTHoIlleHMe grandchild ¢ ucmoJab3oBaHUEM OTHOIleHUA parent. Ilox-
CKa3Ka: OHO JOJIXKHO OBITh QHAJIOTUUYHO OTHOIIIeHMNI0 grandparent (cMm. puc. 1.3).
1.5. OmpegenuTe oTHOINIeHMe aunt ( X, Y) B TepMUHAX OTHOIIEHUH parent M sister.

Ins yupollleHus: 5Toil 3aflauy BbI MOKeTe BHauajle HApHCOBAaTh CXeMY OJIS OTHOIIIe-
HUS, OIIPeesIaIoNniero NouATe aunt (Terd), B cTuie puc. 1.3.
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1.3. PekypcuBHble npaBuna

BBegmem elrie ogHO OTHOIIIEHNE B paccMaTpUBaeMyIo IIpOrpaMMy C OIUCaHWEM CeMbU —
oTHollleHNe predecessor (Ipenok). OTO OTHOIIleHUe OyJeT oIlpefeieHO B TepMHHAX OT-
HollleHUA parent. Ero MokXHO IIpefcTaBUThH C IIOMOIIbI0 ABYX IpaBuJi. IlepBoe mpaBuio
ompefenseT NIPAMBIX (HelloCcpeICTBEHHBLIX) IIPEeJKOB, a BTOpOe IIPABUJIO — HEIPAMBIX
npenkoB. ['oBOpAT, UTO HEKOTOPBIN X ABJIAeTCA HEIIPSAMBLIM IIPeIKOM HEKOTOPOIo 7, eciu
CYILIECTBYeT IeIIOYKAa POAUTENIbCKUX CBA3ell MekJy JIOABMM OT X IO 7, KaK IIOKa3aHo Ha
puc. 1.5. B npumepe, npusesenHoM Ha puc. 1.1, Tom aBiasAeTcA IpAMBIM IIpefKoM JIlua u
HenpAMBIM npenxom IIar.

\ @‘

\

parent ;predecessor parent \
V4 \
O
a) \

parent | predecessor

1
1

I

parent /

/

y
@
6)

Puc. 1.5. IIpumepvt. omHoweHus predecessor: a) X
AeaAemMCs npamvim npedxom Z; 6) X Aeaiemcs Henps-
Mol npedkom Z

ITepBoe mpaBuO ABJIAETCSA IIPOCTHIM U MOXKET OBITH CHOPMYJIUPOBAHO CJIEAYIOIIUM 00-
pasoMm:
Ina Bcex X u Z,

X - mnpenok Z, eciu

X - pommuresyib Z.

JTo YTBepKOAECHNE MOMHO cpady e IlepeBeCTU Ha A3bIK Prolog TaKUM 06pa30M:
predecessor( X, Z) :-
parent( X, 7).

Bropoe mpaBuiio, ¢ gpyroii cTOpoHBI, SIBJsETCA 0o0jiee CJIOMKHBIM, IIOCKOJILKY pellleHIe
3aauM IIpeACTABJIeHUSA IIEIIOUKN POAUTEJIbCKUX CBSI3el MOJKEeT BBIZBATH HEKOTOPbIE IIPO-
6sembl. OnHA 13 IIONBITOK OIIPeNesIUTh HEIIPAMBIX IIpPefKOB IIoKasaHa Ha puc. 1.6. Coriac-
HO 3TOMY PUCYHKY, OTHOIIIeHNE predecessor MOJIKHO ObITH OIpelesieHO KaK MHOYKEeCTBO
CJENYIONINX IIPeaJIosKeHMI:
predecessor( X, Z) :-

parent ( X, Z).

predecessor( X,
parent ( X, Y),
parent( Y, Z)

zZ) -

predecessor( X, Z) :-
parent( X, Y1),
parent( Y1, Y2),
parent( Y2, Z).

predecessor( X, Z) :-
parent( X, Y1),
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parent ( Y1, Y2),
parent ( Y2, Y3),
parent( Y3, Z).

\
\

®
O,

parent

parent \ parent \ !
\
\‘ \ ‘
| predecessor (EE) \ (EE) \
1
] |
parent / parent | predecessor 1
/ ! 1
< 69 " 6{9 | predecessor
1
I
1
I

O,
@

Puc. 1.6. ITapv. npedkos u nomomkos, Haxodawuxcsa Opyz om Opyza HA PA3HLLX
paccmosHusx

dra IIporpaMma ABJIAETCA CJIUIIIKOM ,&HHHHOﬁ, HO ellle 0oJiee BasKHO TO, 4UTO IIpeJeJibl
ee ,ZLeI‘/JICTBI/Iﬁ AOBOJIBHO OI'PAHUYEHBI. Ona mo3BOJAET HaXOOUTh IIPEAKOB B I'eHeaJioruyde-
CKOM IepeBe TOJIBKO OO OIIpeeJIEHHOI'0O YPOBHSA, IIOCKOJIBKY OJINHA IIeIIOYKU JIIOILeﬁ MeXxnay
npefKaMU U IIOTOMKaMM JIMMUTHPYETCA AJIUHOU CYIIeCTBYIOIIMX IIPeAJIOKeHUII C oIpefe-
JIeHeM IIpeJKOB.

Ho gns dopmMynmpoBKU OTHOIIEHUA predecessor MOYKHO IPUMEHUTH ropasino 6ojee
HN3AIIHYIO XU IIPABUJIBHYIO KOHCTPYKIIUIO. Ona sABIsAeTCS HpaBI/IJIBHOfI B TOM CMBICJIEe, UTO
IIO3BOJISAET HAXOOUTH IIPEOKOB OO J0oro xoJsieHa. OcHoBHAA nned COCTOUT B TOM, UTO OTHO-
IIIeHue predecessor AOJIXKHO OBITH OIlpesieJIeHO B TepMMHHaXx cebs camoro. Jra nnesa MNJJIIO-
CTpUpyeTcA Ha puc. 1.7n BbIpayKaeTCA B BUe CJIeAYIOIIer0o JIOTUUEeCKOI'0 YTBePKAeHMA:

Ina Bcex X u Z,
X - mnpenok Z,
ecyM MMeeTCs TakKoil Y, dYTo
1) X - pomutenb Y u
2) Y - nOpenok Z.

HpeILJIOHQeHI/Ie Prolog, nMeroiiee TaKkoi’ Ke CMBICJI, IIPDUBEOEHO HUXKE.
predecessor( X, Z) :-
parent ( X, Y),
predecessor( Y, Z).

Taxum o6pa3oM, chopMyIUPOBaHA IIOJHAA IporpaMMa AJs OTHOIIeHUA predecessor,
KoTopas COCTOUT M3 ABYX IIPpAaBMJI: IIepBO€ N3 HUX OIlpenesideT IIPAMBIX, a BTopasd — He-
OpAMBIX IIpeakoB. O0a mpaBuia, 3aIUCaHHBIE BMeCTe, IIPUBeNeHbl HIKE.
predecessor( X, Z) :-

parent( X, Z).

predecessor( X, Z) :-
parent( X, Y),
predecessor( Y, Z).

Kinrouom K aHanugy aToil GOopMYyJIUPOBKU SABISETCS TO, UTO OTHOIIIEHWE predecessor
UCIIOJIb3YeTCA IJIA OIIpefesieHuA camoro ce6sa. Takasg KOHCTPYKIIUSA MOMKET IIOKa3aThCA Ha
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TIepBBIN BBTJIAL HENOHATHOM, TOCKOJBKY BO3HMKAET BOIIPOC, MOYKHO JIU OIIPENeIUTh HeKO-
TOpoe IIOHATUE, WCIOJb3YA [JA 3TOr0 TO YTBepKIeHUe, KOTOpOe caMo ellle He ObLIO II0J-
HOCTBIO ompefeseHo. IlomoOHBIE omIpemeseHUs UMeIOT o0Illee HA3BaHUE DPEKYPCUBHLLX.
C TOUKU 3peHUs JIOTUKYU OHU SABJIAIOTCA IIOJHOCTHIO IPABUJILHBIMU U MOHATHBIMU; KPOMe
TOTO, OHU CTAHOBATCA OUEBUIHBIMU IIOCJIe M3YUeHUs CXeMbI, IpuBefeHHOI Ha puc. 1.7. Ho
ocTaeTcs HepeIlleHHLIM BOIIPOC, CIIOCOOHA Jiu cucTeMa Prolog ucmonb30BaTh PEKYpPCUBHBIE
npaBuia. Kak okasayach, aTa cucTeMa [JelCTBUTEJBHO CIIOCOOHA OUEHb JIETKO IIPUMEHATH
PeKypCUBHBIe ollpefiesieHnsa. PeKypcuBHOe IporpaMMUpOBaHye GaKTHUeCKU ABJIAETCS OLHUM
u3 pyHZaMeHTAJIbHBIX IPUHITUIIOB IIPOrpaMMUpOBaHUA Ha sA3bIKe Prolog. Bes mcmosnbsoBa-
HUA peKypcuu Ha A3bIKe Prolog HeBOZMOMKHO pelIaTh KaKue-In0o CIOKHbIe 3aLaul.

parent \

predecessor

predecessor

Puc. 1.7. Pexypcusnas ¢opmynu-
poska omHoueHus predecessor

BosBpaliasick K paccMaTpuBaeMoil IporpamMMe, MOKHO 3alaTh cucTeMe Prolog Bompoc o
TOM, KTO ABJIAeTCA IIOTOMKaMU IIsm. UuniMu CJIOBaMH, OJIA KOT'O IIsm siBIsIeTCS Hpe,ZLKOM?
?- predecessor( pam, X).
= bob;
= ann;
pat;
= Jjim

XXX X
|

OtBeThI cucTeMbl Prolog, 6e3ycioBHO, BepHBI U JIOTUYECKU CJIELYIOT U3 OIpelesIeHUS
OTHOIIIeHUH predecessor U parent. TeM He MeHee OCTaeTCs OTKPBITHIM BecbMa BasKHBIH
BOIIpoC: Kak (haKTUdecKu cucreMa Prolog ncrnonbayeT mporpaMMy AJIs ITOMCKA 3TUX OTBETOB?

HedopmanbHoe omucaHue Toro, KaK 3Ta 3afaua pelllaeTcs B cucTeMe Prolog, mpusefe-
HO B cjenyioleM pasfeiyie. Ho BHauane coefuHUM Bce (hpparMeHThI IPOrpaMMbl C OIMCAHU-
eM ceMbHU, KOTOpas IIOCTEeIIeHHO COBEPIIIeHCTBOBAJIACH IIyTeM J00aBJIeHUSA HOBBIX (PaKTOB U
npaBui. OKoHuaTesbHad (opmMa 3Toll IIporpaMMbl IpuBefeHa B juctuHre 1.1. Ilpexne
yeM IlepedTH K OIUCAHUIO 3TOr0 JIMCTUHTA, HeOOXOAUMO clelaTh cjefyIoIue 3aMeUYaHUs:

BO-IIEPBBIX, JaTh ONpelesieHNe TepMUHA npouedypa, a Bo-BTOPHIX, OTMETUTh, KaK HCIIOJb-
3yI0TCSA KOMMEHTapuM B IIporpaMMax.

Jiuctunr 1.1, Mporpamma £amily C ONUCAHUEM CEMbMU

parent ( pam, bob) % IlaM ABJIAETCA OOHMM U3 poauTesell BoBa
parent ( tom, bob).

parent( tom, liz).

parent ( bob, ann)

parent ( bob, pat)
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parent ( pat, jim).

oe

female ( pam).
male( tom).
male ( bob) .
female( 1liz).
female ( ann) .
female ( pat).
male( jim).

IIsM - XeHUWMHa
ToM - MyXdMHa

o°

[e5
%

offspring( Y, X) :-
parent( X, Y).

ABJIAETCA CHHOM WM OO4Yepblo X, ecin
ABJIAETCA OINHMM U3 pomuTesen Y

o0
b

mother( X, Y) :- % X 4ABJAeTCA MaTepbw Y, eciu
parent( X, Y), % X ABJIAeTCHS OOHMM M3 pormuTejer Y u
female ( X). % X - XeHWMHa

grandparent ( X, Z) :- $ X gBjdeTcs Ienyumkon mian 6abymkon Z, ecyu
parent( X, Y), % X ABJAeTCHS OOHMM M3 pormuTejer Y u
parent( Y, Z). % Y ABJIAeTCH OOHMM U3 POIUTeJeN Z

sister( X, Y) :- % X aBJdeTCHa cecTpoil Y, ecuu
parent( Z, X),
parent( Z, Y), % X m Y MMERnT OOHOTO M TOTO X€ pOoAUTEeNAa U
female( X), $ X — XeHHMHa U
different( X, Y) % X m Y ABIAKNTCA pPa3HBEMU

predecessor( X, Z) :- % INpaBuio prl: X - nOpemok 2
parent( X, Z).

predecessor( X, Z) :- % IlpaBujio pr2: X - Npenokr Z
parent ( X, Y),

predecessor( Y, Z)

B mporpamme, mpuBezeHHOIT B JucTuHre 1.1, oIpefeseHO HECKOJLKO OTHOIIIEHUMH:
parent, male, female, predecessor u T.n. Hanpumep, oTHoIlleHIe predecessor OIl-
peneyieHO ¢ OMOIIbI0 ABYX Ipenjo:keHui. IIpuHATO cuuTaTh, YTO 004 TU IIPeHJIOKeHUA
KacarTcsa OTHolneHusa predecessor. HHorza yzo6HO paccMaTpuBaTh KaK eLUHOe IIeJIoe
BCe MHOJKECTBO IIPeJJIOKeHUI, KacaloIlluXcsA OJHOTO U TOro ’Ke OTHoIleHusA. IlomoGHBIH
Habop IpeIJIosKeHUui Ha3bIBaeTcs npouedypoil.

B nuctunre 1.1 gBa mpaBumia, Kacalollliecsi OTHOINeHUS predecessor, 0003HAUEHBI
pasHBIMU MMeHaMU, prl M pr2, KOTOpble YKas3aHbl B BUAe KOMMeHTapueB K IIporpaMMe.
9Ty uMeHa OyAYT UCIOJL30BaThCS B ZaJbHEHINIEM B KauecTBe CCHLIOK Ha JaHHbBIE IIpaBUJIa.
OOBIYHO KOMMEHTapUU UTHOPUPYIOTCS cucTemoii Prolog. OHUM cayskaT JIUIIL B KauecTBe
IOTIOJIHUTEJILHO IIOACHEHUS IJA JINIA, YuTampIlnero mporpamMmy. KoMMeHTapuu B A3BIKe
Prolog oTmensioTca OT oCTANIBbHOM UacTU MPOrpaMMbl CHEIUAJbHBIMU CUMBOJBLHBIMU CKOO-
Kamu “/*” u “*x/”, Takum o6pasoM, KOMMEHTapUu B A3bIKe Prolog BBITIALAT CIEAYIOIINM
o6pasom:

/* 9TO - KOMMeHTapuit */

Emre onua MeTon, GoJiee YOOOHBIN IJIA 0QOPMIEHUS KOPOTKUX KOMMEHTApUeB, IIPenry-
cMaTpUBaeT MCIIOJb30BaHUE 3HaKa IIpolleHTa “%”. Bce, uTo HaXoAuUTCA MeKAy 3HaAKoM “%”
U KOHIIOM CTPOKU, MHTEPIPETUPYeTCA KaK KOMMeHTapuii.

o

% OTO - Takxe KOMMeHTapuit

YnpaxHeHue

1.6. PaCCMOTpI/IM clepylolllee ajJibTepHATUBHOE OlipellesieHNe OTHOIIIeHUA predecessor:

predecessor( X, Z) :-
parent( X, 7).
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predecessor( X, Z) :-
parent( Y, Z),
predecessor( X, Y).
Mo:xkHO Ju 3TO OIpejfesieHNe OTHOLIeHUs predecessor TaK/Ke CUNTATh IPABUJILHBIM?
OTKOpPPEeKTUPYIiTe cXeMy, IpUBeJeHHYI0 Ha puc. 1.7, 4TOGLI OHA COOTBETCTBOBaJIa 3TOMY
HOBOMY OIIpeJleJIEHUIO.

1.4. OOwwme NPMHLUMNBI MOMCKA OTBETOB HA BOMPOCHI
cuctemou Prolog

B sTom paszmerne mamo HeopMaJbHOe ONMCAHUE IIpollecca MONCKA OTBETOB Ha BOIIPOCHI B
cucreMe Prolog. Bompoc K cucteme Prolog Bcerma mpencTaBiidgeT co0oii IIoCJiefoBaTeNb-
HOCTb M3 ONHONM MJIM HECKOJBKUX Ileseli. YTOOBI OTBeTUTH Ha Bompoc, Prolog mbiTaeTcs
IocTuub Bcex Ieseii. Ho uTo B JaHHOM KOHTEKCTe O3HAUaeT BhIpAaKeHUe “HOoCTUYL Iienu’?
HocTuup Iien — 5TO 3HAUUT IIPOJAEeMOHCTPUPOBATH, UTO IleJIb SABJIAETCA MCTUHHON, IpHU
YCJIOBUU, UTO OTHOIIEHUS B IPOrpaMMe ABJIAIOTCA MCTUHHBIMHU. [[pYyrUMHU CJIOBaMHU, BbI-
pakeHue docmuidb yesiu O3HAUAET: IIPOJEMOHCTPUPOBATh, UTO IIeJIb JIOTUUECKU CJeAyeT U3
(GaxToB U mpaBuUJ, 3afaHHBIX B IIporpaMMe. EcJu BoOIIpoc COIEp:KUT IIepeMeHHbIe, CUcTeMa
Prolog mosxHa Taxkske Ha¥iTM KOHKpPETHBIE O00BEKTHI (BMECTO II€PeMEHHBIX), IIPU HCIIOJb-
30BaHUM KOTOPBIX IeJU AOCTUTaioTCA. IJIs MoJIb3oBaTessl 0TOOpasKaloTCs BapMaHTBI KOH-
KpeTusallil IlepeMeHHBIX, IIOJyUeHHbIe IIPU IIOJCTAHOBKE KOHKPETHBHIX O0BEKTOB BMECTO
nepeMeHHBIX. Ecau cuctema Prolog He MoiXeT IpoJeMOHCTPUPOBATH AJS KAaKOT0O-TO Bapu-
aHTa KOHKPETU3AIluU IIePeMeHHBIX, UTO IIeJIU JOTUYECKU CJeAYIOT U3 IPOTrPaMMBbl, TO BBI-
IaeT B KauecTBe OTBeTa Ha BOIIPOC CJIOBO “no”.

Takum o6pasoM, ¢ TOUKM 3peHUS MaTeMaTHKU mporpamMmy Prolog ciemyerT MHTepIIpe-
THUPOBATh Tak: Prolog mpuHuMMaeT (pakThl 1 IpaBuUia Kak Ha0Op aKCHOM, a BOIIPOC IT0JIb30-
BaTeJ sl — KaK TeopeMy, TPeOYIOIIYyI0 JOKasaTeJbCTBa; 3aTeM Prolog mbITaeTcd AoKasaThb
TeopeMy, T.e. IPOIeMOHCTPUPOBATh, UTO OHA SBJSETCA JIOTUUECKUM CJIeJACTBUEM U3 aKCHOM.

IIpounniocTpupyeM 3TOT IIOAXOA K OIMCAHUIO paboThl cucTeMbl Prolog Ha KJjaccuue-
ckoM mpuMepe. IIpeamosoKuM, UTO 3afaHbl IpUBeJeHHbIe HIJKe aKCHOMBI.

Bce ooy CrnocoOHE ommbOaTbCA.
CokpaT - UeJIOBEK.

N3 stux ABYX aKCHOM JIOTUYEeCKH cJjieayeT TeopeMa:
Cokpar crnocobeH oumbaTbCH.

IlepBaa akcuoma, IpuBeZleHHAA BBIIle, MOMKET OBITH IlepeOopMYyJNpPOBaHA CJIELYIOIITUM
o6pasom:
IOnsa Bcex X, ecaum X - UeJIOBeK, TOo X cnocobeH oumbaTbCs.

CoOoTBeTCTBYIOIIIUM 06pa3oM 3TOT IpUMep MOXKeT GBITh IepeBeqeH Ha A3bIK Prolog, Kak
IIOKa3aHO HUIKe.

fallible( X) :— man( X).
man( socrates) .

?- fallible( socrates).
yes

oe

Bce ooy crnoco®Hel ommbaTbCs
CokpaT - UeJIOBEeK

Cokpar crnocobeH oummbaTbCsa?
Ia

Bomee cioskHBIM NOpuMep, B3ATHIM U3 MOPOrpaMMbl € ONMCAHWEM ceMbU (CM. JIucC-
TuHT 1.1), IpencTaBIeH HUXKE.

oe oo

o°

?- predecessor( tom, pat).

W3BecTHO, uTO B 9TOI IIporpamMMe onpeneseH (paxkT parent ( bob, pat). Hcnonbsysa
3TOT (aKT U NOpaBUIO0 prl, MOKHO NPUUTH K B3aKJIIOUEHUIO, YTO KMeeT MeCcTO (akKT
predecessor ( bob, pat). 9To — IpPouU3BOAHBIA (aKT, B TOM CMBICJE, UTO €ro HeJIb3s
HeIoCpeACTBEeHHO HANTU B IporpaMMe, HO MOXKHO BBbIBECTU U3 (haKTOB UM IIPAaBUJI IIpPOTpaM-
MbI. OTal BbIBOJA, MOAOOHBIN 3TOMY, MOXKHO 3alucaTbh B 0ojiee KOMIAKTHOII (hopMe cJe-
OYIOIIM o0pasoM:
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parent ( bob, pat) ==> predecessor( bob, pat)

9To BhIpasKeHHe MOYKHO IIpouecThb TaK: U3 (pakKTa parent ( bob, pat) ciaemyer ¢paxT
predecessor ( bob, pat), corinacHo npaBuiy prl. Kpome Toro, nu3BecTHO, YTO OIIpefe-
JeH ¢aKT parent( tom, bob). HWcmoab3dyda »5ToT ¢akKT U [IPOUSBOAHBINA (aKT
predecessor ( bob, pat), MOMHO cHeJaTb BbBIBOZ, UYTO UMeeT MecTO (aKT
predecessor ( tom, pat), coryiacHo npaBuiy pr2. TeM camMbIM IIOKasaHo, UTO IleJeBoe
BbIpakeHme predecessor( tom, pat) fABIsgeTcA UCTUHHBIM. Bech 3TOT ABYX3TalHBIN
IpoIlecc BBIBOZA MOYKHO 3allycaTh CJENYIOIIIUM 00pasoM:

parent ( bob, pat) ==> predecessor( bob, pat)

parent ( tom, bob) um predecessor( bob, pat) ==> predecessor( tom, pat)

HNrak, 6610 MOKasaHO, YTO MOJKET CYIIleCTBOBATH IIOCJIeLOBATEJILHOCTH IIIaroB, II03BO-
JAIONINX NOCTUYL OIIpelesIeHHOH IesIu, T.e. BBIICHUTH, UTO IleJib ABJIAETCS UCTHHHOMN. Ta-
Kad IOoCcJefoBaTeJLHOCTh IIIaT0B HA3LIBAETCSA N0CAe0d08amesbHOCMblo JoKas3amenbcmaa.
Tem He MeHee ellle He TTOKasaHO, KaK (paKTuuecKu cucTeMa Prolog HaxXoIUT TaKylo ITOCJIe-
JOBaTeJIbHOCTh JOoKal3aTeIbCTBa.

Prolog wuiier mocyiefoBaTeIbHOCTL MOKA3aTeJIbLCTBA B IOPAIKe, 06paTHOM TOMY, KOTO-
PBIi OBLI TOJIBKO UTO KCIIOJB30BAH. JTa CHCTeMa HAUMHAET He C IPOCTBIX (haKTOB, 3aJaH-
HBIX B IIporpaMMe, a C Ilejieii, ¥ ¢ IIOMOIIIbIO IIPABUJ 3aMeHAeT TeKYyIIue IleJi HOBBIMU [0
TexX IIOpP, II0OKa He O0HapYKUTCA, UTO HOBBIE IeJM ABJAIOTCA NIPOCTHIMU (akTamMu. Pac-
CMOTPUM BOIIPOC:

?- predecessor( tom, pat).

Cuctema Prolog mbITaercss mocTuub gaHHOI Ienu. g 9Toro oHa NpefIPUHUMAET IIO-
OBITKY HAWTH B IIporpaMMe IIpeAJOsKeHIe, 13 KOTOPOT'0 HeIIOCPEeJCTBEHHO MOIKET CJIeNO-
BaTb yKasaHHad Bbllle IeJb. OUeBUIHO, UTO B 3TOM cJydae IOAXOLAIIVMU SBJISAIOTCSA
TOJBKO IpeNJoKeHus prl U pr2. OToO — IpaBuja, Kacalolquecs OTHOIIEHUA
predecessor. 'oBopAT, UTO IroJIOBBI 3TUX IIPABUJ COOTBETCTBYIOT II€JIN.

JBa mpenjo:keHUs, prl U pr2, IPeNCTABIAIOT CO0OIl ABa AJIbTEePHATHBHBIX CIIOCO0A
IanbHeHIux melicTBuil cucteMbl Prolog. OHa BHauajle IIpoBepseT IpeAJoKeHUe, KOTopas
HAXOLUTCA Ha IIePBOM MeCTe B IIpOorpaMMe:
predecessor( X, Z) :- parent( X, Z).

ITockonbKy ILienbio ABIseTCs (aKT predecessor ( tom, pat), HEOGXOLMMO BBIIIOJI-
HUTb KOHKPETU3aIll1Io IIepeMeHHBbIX B 3TOM IIpaBuJjie CJIeLYIOINUM 06pa30M:
X = tom, Z = pat

3aTeM IepBoHauaJibHAA IleIb predecessor ( tom, pat) 3aMeHAeTcs cJefyIOLIeil Ho-
BOI1 I1eJIbIO:
parent ( tom, pat)

JauHbBI 3Tall HCIIOJL30BAHUA MOpaBUa Ipeo0pas3oBaHUA IeJM B APYIYIO Iedb, Kak
yKasaHO BBIIle, cXxeMaTU4YeCKU IoKa3aH Ha puc. 1.8. B mporpamme OoTCyTCTBYeT IIpenJo-
"KeHle, KOTOpOoe COOTBEeTCTBYeT Ilesqiu parent ( tom, pat), I03TOMYy TakKas IieJjib HeIlO-
CpeliCTBEHHO He IOCTH:KUMa. Temephb cucteMa Prolog BosBpalllaeTca K IIepBOHAYAJILHOM
IeJiu, YTOOBI IIPOBEPUTH aJIbTepHATUBHBIN c1ocob BbIBOZA TJIaBHOI 1eJin
predecessor ( tom, pat). IlosTomy mpaBuyio pr2 mpoBepseTcA CIELVIOIIUM 00pas3oM:
predecessor( X, Z) :-

parent( X, Y),
predecessor( Y, Z).

Kak 06bL10 ykKasaHO BbIIle, KOHKPETU3AIUA IIePeMeHHBIX X U 7 BBINOJHAETCA CJeNVIo-
M o6pasom:

X = tom, Z = pat

Ho xoHKperusaius Y elile He BbINIOJIHeHA. BepxHAA Ilesib predecessor ( tom, pat)
3aMeHseTCs ABYMS CJIeAYIOIIUMU IeJIsIMU:

parent ( tom, Y),
predecessor( Y, pat)
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OTOT 3Tall BBLINOJIHEHUS IIoKasaH Ha puc. 1.9, KOTOphIA NeMOHCTPUPYET IajbHelilllee
pasBuTHe cUTyalluu, IpeAcTaBJIeHHON Ha puc. 1.8.

predecessor( tom, pat) predecessor( tom, pat)
no npasuny pri no npasuny pri no npaswuy pr2
t( tom, pat ’
parent( tom, pat) parent( tom, pat) parent( tom, Y)

predecessor( Y, pat)

no

Puc. 1.8. Ilepsviit aman evinoanenus Puc. 1.9. IIpodoasxenue cxemvl 6bLNOJLHEHUS NPOZPAMMbL,
npozpammel; yesb, NOKA3AHHASA 66ep- NOKA3aHHOU Ha puc. 1.8

Xy, A6aAsemMcs UCMUHHOU, ecau uc-

MUHHA Yeab, NOKA3AHHAL BHU3Y

Temeps cucTeMa Prolog cralxuBaeTcs ¢ HeOGXOAUMOCTBIO 3aHUMATBLCSA ABYMS LEJAMHI
U IBITaeTCA UX AOCTUYL B TOM IIOPAJKe, B KAKOM OHU 3amucaHbl. IlepBas IlesIb JOCTUTAET-
cA JIETKO, IIOCKOJIBKY OHa COOTBETCTBYET OZHOMY u3 (haKTOB B IIporpaMMe. OTO COOTBETCT-
BUe BBIHYJKJaeT BBINOJHUTH KOHKPETU3AIIUIO IIepeMeHHOM Y U IIOJCTAaHOBKY BMECTO Hee
3HaueHus bob. Takum o6pa3oM, JOCTUTAETCS IIepBasd IeJib, XU OCTABIIAACS IeJIb IPUHUMA-
eT BU/J

predecessor ( bob, pat)

,HJIH AOCTUXKEeHUSA ,ILaHHOfI I1eJI1 CHOBA HCIIOJIB3YyeTCsd IIPaBUJIO prl. Cnenye’r OTMETUTH,
YyTo 3TO (BTOpOe) MpUMeHEeHMe TOr'0 JKe IIpaBUJia He MMeeT HUUero oO0Ilero ¢ ero mpeabIay-
muM npuMeHeHueM. IlosToMy cuctema Prolog mcmonbayeT B IIpaBuUjie HOBBIM HaGop Iepe-
MEHHBIX IIpU KaXJOM ero mpuMeHeHMU. UYTOOBI IIPOAEMOHCTPHPOBATH 3TO, IIeperuMeHyeM
IIepeMeHHbIe B IIpaBuJje prl AJIA 9TOr'0 aTalla IIPMMeHeHUdA IIpaBuja CleIyIoIIuM 06pa30M:
predecessor( X', z2') :-

parent( X', z').

TonoBa pgamHOrOo mpaBMJia JOJIKHA COOTBETCTBOBATH TeKYyIllell Ieau predecessor
( bob, pat), mosromy:

X' = Dbob,
Z' = pat

TeKyH.Iaﬁ IIeJIb 3aMeHAeTCA cne;{y}omef/’l:

parent ( bob, pat)

JaHHaa IMesb JOCTUTAaeTCSA cpasdy ’Ke, IIOCKOJBKY OHA IIpeJcTaBjieHa B IIporpaMMe B BU-
e daxTa. Ha aTom 3aBepitaeTcs ¢hopMUPOBaHVE CXeMbl BBIIIOJIHEHUS, KOTOpasd IpencTaB-
JleHa B rpaduyeckKom Buje Ha puc. 1.10.

I'padpuueckass cxema BBINIOJNHEeHUS IporpaMmbl (cM. puc. 1.10) mmeer ¢opmy JHepesa.
V3nbl fepeBa COOTBETCTBYIOT ILIEJIAM WJIV CIIMCKAM IfeJjielf, KOTOphle HOJIXKHBI OBITH JOCTUT-
HYTHI. Jlyru Me:KAy y3JaMU COOTBETCTBYIOT 3TallaM IPUMeHeHUs (aJIbTepHATUBHBIX) Ipel-
JIO}KEHUH IIpOrpaMMbl, Ha KOTODPBIX IeJX OJHOI0 y3Jia IIpeoGpas3yioTcs B IeJU APYIoro ys-
na. BepxHAA mmenb ZocTUTraeTcsA IIocje TOro, Kak GyZeT HaliieH IyTh OT KOPHEBOIO y3Ja
(BepxHel Lesmu) K JUCT-Y3JIy, 0003HAUEHHOMY Kak “yes”. JIucT HOCUT MeTKY “yes”, ecau
OH IIpeJCcTaBJsAeT co0oil mpocToit pakT. IIporecc BuIMoNHeHUA IporpaMM Prolog cocTtouT B
IONCKe IyTeil, OKAaHUMBAIOUINXCA TAaKMMU IPOCTHIMU (akTaMu. B xoze momcka cucreMma
Prolog MoskeT BoHTU B OJHY U3 BeTBell, He ITO3BOJIAIOIIUX AOCTUYL ycmexa. Ilpu oGHapy-
JKeHUU TOT0, UTO BETBb He II03BOJIAET HOCTUYL IleU, cucTeMa Prolog aBToMaTHuecKU BO3-
BpalaeTca K IPeIBbIAYINEMY Y3JIy U IbITAeTCA KUCIOJIL30BATh B 9TOM y3Je albTepHATHBHOE
IIpejJIOKeHue.
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predecessor( tom, pat)

no npaswuny pri no npaswuny pr2

parent(tom, Y)
predecessor( Y, pat)
AN

VAN

parent( tom, pat)

no

Y =bob cornacHo ¢akty parent( tom, bob)

predecessor( bob, pat)

A\

VAN

no npasuny pri

parent( bob, pat)

yes

Puc. 1.10. ITonnasa cxema npoyecca docmuiceHus yeau predecessor ( tom,
pat). IIpasas eemeb nokasvieaem, Lmo yesb A8ALCMCSL 00CMUNCUMOU

YnpaxHeHue

1.7. Vkaxure, KakuM ob0pasoM cucreMa Prolog BbIpabaTnIBaeT OTBETHI Ha CJIELYIOIITUE
BOIIPOCHI C MCIIOJIb30BaHUEM IIPOTPaMMbI, IpuBeleHHOIT B jucTunre 1.1. CocTaBbTe
COOTBETCTBYIOIIIE CXeMBbI BBINTOJNHeHUA B cTuie puc. 1.8-1.10. IlpoucxomaT Jum
BO3BpATHI IIPU IIOMCKEe OTBETOB Ha HEKOTOPLIE BOIIPOCHI?

a) ?- parent( pam, bob).
0) ?- mother ( pam, bob).
B) ?- grandparent( pam, ann).

r) ?- grandparent( bob, jim).

1.5. [leknapaTuBHOE U NpoLeaypHOe 3HAYEHUE
nporpamm

B paccMOTpeHHBIX BBIIIe IPUMepax Bcerja ObLIO BO3SMOYKHO IMOHATH Pe3yJbTaThl IIPO-
rpaMMbI, He 3Hafg TOYHO, KaK cucTeMa (GaKTHUUeCKM HAaIllla 3TH pe3yabrarsl. Ho mHOrma
BayKHO YYUTHIBATh, KAK KMMEHHO IIPOMCXOLUT IIOUCK OTBETAa B CHUCTeMe, [I03TOMY KMeeT
CMBICJI IIPOBOAUTHL DpAasImuMe MeKJy OBYMA YPOBHAMU 3HaueHuWsa mnporpaMm Prolog, a
UMeHHO, MeXIY

B fexJapaTUBHBIM 3HaueHUEM U
B 1mpoleAypHBIM 3HAUEHUEM.

IexmapaTuBHOe 3HAUeHNe KacaeTcs TOJLKO OTHOIIEHUH, oIpefesieHHLIX B IIporpaMMe.
IlosToMy IOeKJapaTHUBHOE 3HAUEHHUE perjiaMeHTHPYeT TO, KaKUM IOJIKeH OBITh pea3yJjbTaT
pa6oTsl mporpamMmbl. C Ipyroil cTOpOHBI, IMPOIEAYPHOE 3HAUeHUEe OIpefielisieT TaKiKe CIIO-
€00 IOJIyYeHHUsI ITOr0 pe3yJbTaTa, NHLIMU CJIOBAMH, IIOKA3bIBAET, KaK (PAKTUUYECKU IIPOBO-
nuTcA o6paboTKa 9TUX OTHOIIeHU cucTteMoii Prolog.
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CnocobHocTh cucTeMbl Prolog camocTosTesbHO OTpaGaThIBaTh MHOTWE IIPOlleTyPHBIE
IeTajy CUMTaeTCs ONHUM M3 ee 0COOBIX IpeuMylnecTB. Prolog moGy:kxjaeT mporpaMMucTa B
IIepBYIO ouepelb paccMaTpuBaTh AeKJapaTUBHOe 3HAUeHUe IIPOrpaMM, B OCHOBHOM He3aBHU-
CUMO OT UX IIPOIIe[YPHOTO 3HAUEeHUA. A IOCKOJBKY Pe3yJbTaThl IIPOTPAMMBI B IPUHIIUIIE
OIIpeZieIAIOTCA UX AeKJapaTHUBHBIM 3HadYeHNUeM, 3TOTO JOJI’KHO GBITH (II0 CYTH) AOCTATOUHO
I HanycaHuA IporpaMMbl. Takasa 0coGeHHOCTH BasKHA U C TOUKU 3PEHUSA IPAKTUKU, TaK
Kak JeKJiapaTuBHbIe acleKThI IIPOTPaMM OOBIYHO IIPOIlle AJIA IIOHMMAaHUSA II0 CPaBHEHUIO C
IpoueAypHLEIMU AeTansMu. Ho YTOGHI ITOJTHOCTHIO BOCIIOJL30BATHCS STUMU IIPEUMYIIIECT-
BaMM, IIPOTPaMMUCT JOJKeH COCPeJOTOUYMBATHCA B OCHOBHOM Ha JeKJapaTUBHOM 3Hauye-
HUU ¥, HACKOJBKO 3TO BO3MOXKHO, 130eraTh HeOGXOZUMOCTY OTBJIeKaTbCA Ha JEeTall BBI-
nosHeHuA. IlocienHue HeOOGXOAUMO OCTAaBIATH B MaKCUMAaJIbHO BO3MOXKHOH CTeleHU [JIs
caMmoii cuctembl Prolog.

Takoil meKJapaTUBHBIN MOAXO0J (DaKTUUYEeCKU YaCTO IIO3BOJIAET Iopas3fo IIPOIIle COCTaB-
JATH IpOrpaMMbI Ha s3bIKe Prolog mo cpaBHeHMWI0 ¢ TaKUMM TUIWYHLIMU IIPOIleIYypPHO-
OPUEHTUPOBAHHLIMU A3BIKAMU IporpaMMupoBaHusd, Kak C uiau Pascal. Ho, K coskasenuro,
IeKJapaTUBHBIM ITOAXOJ He Bcerfa II03BOJIAET PEIIUTh Bce 3amauu. Ilo Mepe masnbHeiIero
u3yUeHUA MaTepuaja 3TOM KHUTK CTAaHET OUEeBUIHO, UTO IIPOLleNyPHBIE aclIeKThl He MOTYT
TIOJIHOCTBI0 UTHOPUPOBATHCA IPOTPAMMUCTOM II0 IPAKTUYECKUM NPUYNHAM, CBA3AHHEBIM C
obGeclieyeHNeM BBIYUCIUTENbHONH 5(h(HEeKTUBHOCTH, OCOOEHHO IIpU pa3paboTKe GOJBIINUX
nporpamMm. TeMm He MeHee HeOGXOAVMO CTUMYJIUPOBATh AeKJIAPATUBHBIIN CTUIb MBIIIICHUS
npu pa3paGoTKe mporpaMM Prolog m mrHOpmpoBaTh IpoIefypHbIE AcIeKTHI IO TaKOil cTe-
TeHU, KoTopas ABJISeTCA NOIMYCTHUMOIM ¢ TOUKU 3peHUS MPAKTUUYECKUX OUPAaHUUEHUH.

Pesiome

B [Ipozpammuposarue Ha a3vike Prolog mpencTaBiseT co0oil IIpollecc OIpelesieHUA
OTHOIIIEHU U BBIZAUM CHCTEMe 3aIIPOCOB 00 3TUX OTHOLIEHUAX.

B TIporpamMMa COCTOUT U3 npediorceHuUil, KOTOpble OTHOCATCSA K TpeM TumaMm: GaKThI,
IpaBuUJia U BOIPOCHI.

B OmHoweHue MOXKeT OBITb oIlpeneJieHO Ha OCHOBe (I)aKTOB noyreM 3aJaHUA
n-3JiIieMeHTHBIX KOpTe)Keﬁ 06’BEKTOB, KOTOpbI€ YAOBJIETBOPAIOT OTHOIIIEHUIO, UJIN IIy-
TeM 3aJaHUA IIPpaBUJI, KAaCarwIIUuXCs 3TOI'O OTHOIIIEHUA.

B [Ipoyedypa miperncTaBiseT co0oil HAGOp IpenjIosKeHUl, KacalollluXcsa OLHOTO U TOTO
JKe OTHOIIIEHUS.

B BunoaHneHue 3anpocos 00 OTHOIIIEHUAX, IIepefaBaeMbIX CHUCTeMe B BHIe BOIIPDOCOB,
HaIlIOMMHAaEeT BBIIIOJIHEHNE 3alIpPOCOB K base AaHHBIX. OTBeT cUCTEMBI Prolog Ha BO-
IIPOC COCTOUT M3 MHOKeCTBa OG’BGKTOB, KOTOpBbIe COOTBETCTBYIOT 3TOMY BOIIPOCY.

B B cucreme Prolog ajs ompenesieHUsI TOro, COOTBETCTBYET JIX O0BEKT BOIIPOCY, UACTO
MIPUMEeHSeTCS CJIOXKHBIM IIpollecc, KOTOPBIN CBA3aH C BBLINOJHEHWEM JIOTUYECKOTO
BBIBOJIa, PACCMOTPeHMeM MHOTUX aJIbTepHATUB U, BO3MOXKHO, nepebopa ¢ 6038pa-
mamu. Bce aTu omepalmu BBITOJHSAMOTCS cucTeMoii Prolog aBTomMaTuuecKu u, B
IIPUHIUAIE, CKPLITHI OT I0JIb30BATENIA.

B Pasnuuatorcs OBa 3HaueHus npozpamm Prolog: mekjiapaTuBHOe U IIpOIleypHOE.
HekaapaTUBHBIN IIOAXOX SBJSETCSA 0oJjiee IPUBJIEKATEJILHBIM C TOUKU 3PEHUS IIPO-
rpaMmMupoBaHus. TeM He MeHee IPOTPAMMUCTY TaKiKe YaCTO IPUXOAUTCH YUUTHI-
BaTh IPOIeAypPHbIE AeTasu.

B B nanHo# IyaBe IIpeACTaBJIeHEI CJIeAYIOIIe TOHITUA:
® mpexaJoskeHUe, GaKT, IPABUJIO, BOIPOC;
® T0JIOBA MIPEIJIOMKEeHUS, TeJIO IPEIJIOKEeHN;
® pPEeKyPCUBHOE IIPABUJIO, PeKYPCHUBHOE OIpeesieHle;

e Ipolenypa;
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® aToM, IIepeMeHHas;

® KOHKPEeTHU3AIUs IIepeMeHHO’;

e IIeJIb;

® IIeJib, KOTOpAs SABJAETCA HOCTUKUMOM, Iejib, KOTOPasa JOCTUTHYTA;

® IIeJb, KOTOpas SABJIAETCA HeIOCTUKUMOI, I1leJib, KOTOopas He HOCTUTHYTA;
e IepeGoOp C BO3BpaTamu;

® NeKJIapaTHUBHOe 3HaAYeHUe, IIpolleAyPHOe 3HaAYeHUe.

JlononHnTENbHbIE UCTOYHUKM MHPOPMALUK

B pasanunbix peanusanuax Prolog mcoosib3yioTcsa pasHble CUHTAKCHUUYECKMe corJallle-
Husa. Ho GOJBIIMHCTBO M3 HUX cJeyeT TPAJUIIUAM TaK Ha3bIBaeMOI'o 30UHOYP2CK020 CUH-
makxcuca (13BecTHOro Tak:ke Kak cuHTakcuc DEC-10, caoxuBiuuiica Ion BIUAHUEM pea-
ausanuu Prolog mnsa xomnbiorepa DEC-10, KoTopasd ocTaBuja 3aMeTHBIN CJel B UCTOPUU
pasButud storo a3bika [9], [122]). Kpome Toro, sfnHOYPICKUIl CUHTAKCIUC JIEJKUT B OCHOBE
MexxkIayHapomHoro crtanmapra ISO ssbika Prolog, ISO/IEC 13211-1 [43]. B macTosliee Bpe-
Ms OCHOBHBIe peanusanuy Prolog TriaBHBIM 00pasoM COBMECTUMBI C 3THM CTAaHIAPTOM.
B manHOIl KHUre HCIOJB3yeTCA IIOLMHOMKECTBO CTAaHZAPTHOI'O CHMHTAKCHCA, €CJIU He CUU-
TaTh HEKOTOPBIX HEGOJBINNX M He3HAUUTEJNbHBIX pasauuuii. B Tex peIKux ciaydadx, Korma
IOIIyCKAIOTCA TaKMe pasjiuuusd, B COOTBETCTBYIOIIIEM MecTe KHUTHU HAaeTCs IpUMeuaHVe Ha
9TOT CUeT.
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