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VJIK 681.3

[Ipennaraembie mabopaTopHbIe PabOTHI CTaBAT CBOCH IIENBIO 3aKpETUICHUE
TEOPETUUECKOTO MaTepualia U MpUoOpeTEeHNE CTyICHTAMH TPAKTHICCKUX HABBIKOB
IPOrpaMMHUPOBAHUS Ha sI3BIKE JIOTHYECKOro mporpammupoBanus [Iposor (B cpene
Visual Prolog Bepcun 5.2) u si3pike (PYHKIIMOHAIBHOIO HpOrpaMMHUpOBaHus JIuc
(B cucteMe porpaMMupoBaHus MuLisp).

B kaxmoit mabGopatopHOW paboTe yKas3bpIBaeTCs Ielb pPabOThI, KPaTKHE
CIIPABOYHEKIC TAHHBIC TTO TEME padOTHI, COICPKAHUE 3a]JaHHU s, BADUAHTHI 3aJJaHUN U
colep>kaHMe oTuera 1o pabore. B koHie paboparopHoil paboOThl AaroTcs
KOHTPOJIbHBIE BOMNPOCHI 1O BBIMOJIHSEMON Teme. HekoTopble BOMPOCHl MOTYT
MIpeArosaratb 3HaHUs, HE W3JI0KEHHBIC B CIIPABOYHBIX JAHHBIX K padoTe. B aTom
ciydae TpeOyeTcss HCIOJb30BaHUE KOHCIEKTa JIEKIMH, JIOMOJHUTEIHHOM

JUTEPATYPHI U, BOZMOKHO, CBEJICHUI, TOUepIHYTHIX U3 Internet.

CocraButenu: A.T.KosanskoB, M.A.KoBanpkoBa
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JIABOPATOPHAS PABOTA 1.
OCHOBBI PABOTBI C Visual Prolog B PEZKUME Test Goal.

1. Iear padorbl: o3HakoMileHHe ¢  pexkumoMm  Test  Goal — cucremsr
nporpammupoBanus Visual Prolog.
2. Kparkue cnpaBouHble maHHble. [Ipu ucrnonp3oBanuu yruiautel Test Goal

TpeOyeTcst OonpeAeTUTh HEKOTOPhIE (He MpeonpeaeieHHbIe) onuu komnmsitopa Visual Prolog.
J11s1 5T0r0 He0OXOIMMO BBITIOJIHUTD CIIEAYIONIHE AEHCTBHUS:

2.1. 3anycTuTh CpeAy Bu3yalbHO# pazpabotku Visual Prolog neoiiHeiM mienukom
MBIIIH [0 TUKTOrPaMMe.
2.2. Co3gath HOBBIM TpoekT (BeIOpaTh koMmaHay Project — New Project,

aKTUBU3UpYyeTCs auanorosoe okHo Application Expert).

2.3.0npenenuTh UM IPOEKTa U pabounii KaTasor.

Wwms npoekra Habupaercs B noje Project Name. Iocne memuka B moe Name of VPR
File nosiBisiercst ums poekTa ¢ pacuimpenuem Vpr.

Ha Bxianke Target Beiopars mapamerpsl: Windows32 B crucke Platform, Easywin — B
ciiucke Ul Strategy, exe — B ciucke Target Type, Prolog — B ciucke Main Program.

B none Base Directory na Bxiagke General ykazath qupekTopuil [uis npoekta (MOXHO
CO371aTh HOBBIN TUPEKTOPUH, UCIIOJNIB3Ys KHONIKY Browse...).

Haxxatp kHOTIKy Create miist Toro, 4ToObl co3aTh (aiisl MPOSKTa MO YMOTYAHHUIO.

2.4. OTKpBITH OKHO peiakTopa (Mcrosib3oBaTh koMany meHto File —New). [TosButcs
HOBOE OKHO PEJaKTUPOBAaHUS C UIMEHEM Noname.pro. Pexakrop cpenbl BU3yaabHOH pa3paboTKH
— CTaHJApPTHBIN TEKCTOBBIK peqakTop. MOKHO MCIOIH30BATh KIABHIIHU YIPABICHUS KYPCOPOM U
MBIIIb TaK e, Kak U B Apyrux peaakropax. OH nmoanepxkusaer komanael Cut, Copy, Delete,
Undo u Redo, kxoropsie Haxomsatcs B meHio Edit. B menio Edit Takke mokazanbl KOMOUHAIIUN
«TOPSYMX) KIABUII JUTS TUX JCHCTBHM.

2.5. HaGpatb TekcT nmporpammsl (cM. B 1.4).

2.6. Beimonauts mporpammy  (komanma Project — Test Goal wim  komOuHAIHS
kiasumn Ctrl-G).

3. Oopadorka ommbdok. [Ipu Hanuuuu omMOOK B mporpaMMme otodpasutcs okHO Errors
(Warnings), kotopoe OyieT coepx arh CIHCOK 00HAPYKEHHBIX OIMUOOK. JIBayK/Ibl MIEIKHYB Ha
OHOW M3 JTHX OIIMOOK, TMOMajJaeM Ha MECTO OIIMOKM B MCXOJHOM TekcTe. MOXKHO
BOCIIOJIb30BaThCsl KiaBumieil F1 ams BeIBOIA Ha DKpaH MHTEPAKTHBHOW CIIPABOYHOW CHCTEMBI
Visual Prolog. Korzma okHO moMoIi 0TKpOeTCsl, ClieyeT MIENKHYTh 10 KHOMKe Search, Hadpatsb
HOMEp OMMOKH, M Ha JKpaHE MOSBHUTCS COOTBETCTBYIOIIEE OKHO IMOMOIIM C 0ojee MOTHOM
uHpopmanueit 06 omuoke.

4. TlpoBepka MPaBMJIBHOCTH HACTPOIKH cHCTeMbl. [IJI1 IPOBEPKH TOTO, YTO CHCTEMA
HAcTpoeHa JOJDKHBIM 00pa3oM, MOKHO HaOpaTh B OKHE pelakTopa, HalpuMep, CIeAYHOIIUH
TEKCT:

GOAL write (“Jo6po noxaiaosats”),nl.

DTOro OCTATOYHO Ui MPOTPaMMbI, 4TOOBI OHAa MOTJIa OBITH BEHIMOJNHEHA. Pe3ynprar
BBINOJIHEHUS! TPOrPaMMBbI

o0po no:xajioBaTh

yes
OyZeT pacroyio)keH B OTIEIFHOM OKHE, KOTOpO€ HEOOXOAWMO 3aKphITh Mepel TeM, Kak
BBINOJIHATH JIPYTYIO IPOTPaMMy.

5. YcranoBka wmpudra. Eciiu umerorcs nmpoOiieMbl ¢ UCHOJIB30BaHUEM B Iporpamme
KUPHWUIMLIBL, CIIEAYeT IIENKHYTh MPaBoi KJIaBHUILIEH MBIIMIK B JI0O0M MecTe MOJsl pelaKkTopa, B
MOSIBUBIIEMCS KOHTEKCTHOM MEHIO BbIOpaTh KomaHay Font..., 3areM B OTKpbIBIIEMCS
JIMAJIOTOBOM OKHe BHIOpaTh mpudt System wimm Tahoma.



JJABOPATOPHASA PABOTA 2.
COCTABJIEHUE MPOCTEMINEN IMPOJIOT-TIPOTPAMMBI.

1. Ieab padoThl: MPUOOpPETCHHE IPAKTHYECKHX HABBIKOB COCTABJICHUS, OTIIAJKH
U BBINOJIHGHUST TPOCTEHINEH mporpaMmbl B cucTeMe nporpammupoBanus Visual Prolog
(pexxum Test Goal).

2. Kparkue cnpaBoYHbIe CBeIeHH.

OOwextel naHHbIX B [Iposyore HaspiBaroTcsi TepMaMu. TepM MOXeT  OBIT:
KOHCTaHTOH, TIEPEeMEHHOW, CTPYKTypol (coctaBHOU TepM). Kiaccudukanus oOBEKTOB
JTAHHBIX TIPUBE/ICHA HA CXEME:!

00BEKTBI JAHHBIX (TEPMBI)

/ \
MPOCTHIE OOBEKTHI CTPYKTYpBI
/ \
KOHCTAaHTBl ~ I€pEeMEHHbIE
/ \

aTOMBl ~ YHCIIA

ATOM - 3TO CHHTaKCHMYECKH HEJENUMbIN TepM. B kauecTBe aTomMa MOTYT OBITh: MMS
Visual Prolog (umsi — 310 HaumHaromasics ¢ OYKBBI MOCIEIOBATEIbHOCTh OYKB, HUDp U
CHMBOJIa TIOJYEPKHBAHMSA), CTPOYHOE IpEJICTaBlICHHE uucia (Hampumep, “1048”, “25.67),
OTJIENbHBIN CUMBOJI (KpoMe TIpoderna).

Yucaa B Visual Prolog 3ammchiBaioTCsi TOYHO Tak JKe, KaK M B JIPYTUX SA3bIKaX
IPOTPaMMHUPOBAHHUSL.

KoHcTaHThI OTHOCATCSA K OJHOMY U3 CTaHJAPTHBIX TOMEHOB (THIIOB), IPUBEICHHBIX B
tabmuie 1 (kpome mpuBeneHHbIX B Tabmuue Visual Prolog mmeer u npyrue crangapTHbie
noMmeHsl: byte, short, ushort, word, unsigned, long, ulong, dword).

Tabmuna 1. CtanaapTHbIE 1OMEHBI

Tun KiroueBoe cnoBo Jnana3oH 3Ha4eHUI [Ipumepst
CHUMBOJIBI char BCE BO3MOJKHBIE OJITMHOYHBIC a’,’B’,”
CHUMBOJIBI
Iensie
Jucia integer -2147483648 ... 2147483647 -15, 1235, 9
[enicTs.
qucia real 1E-307 ... 1E308 4.8, 2.45E-8
Crpoku string [IOCJIEIOBATEILHOCTD CHUM- “MuHCK”
BOJIOB (110 250) “a min”
CuMBOIH- 1. IlocnenoBaTeALHOCTH
YeCcKue symbol OykB, I dp, 3HaKa Mox4ep-
UMEHa KUBaHUS (NIEPBBI CHMBOJ - read_datal
CTpo4Has OyKBa)
2. IlocnenoBaTeILHOCTD “Delete 17
3aKJIIOYEHHBIX B KABBIYKU “Typ6o-Cu”
CHUMBOJIOB
Daiibt file nomnyctumoe B Windows a.txt
ums ¢aiina progr.pro




IlepemenHasi - uMs, HauMHArOMeecs ¢ OONBINON (TPONMUCHON) OYKBBI WM 3HAKA
nonyepkuBaHus. Korma 3HaueHHe TepeMEHHOM HEBaXKHO, TO B KayecTBE HMMEHU
NEPEMEHHON HUCHOJB3yeTCsl 3HAaK NOJYEepKUBaHMA. Takas IepeMeHHas Has3bIBaeTCs
AHOHHMMHOIA.

CTpYKTYpBI (CIOXKHBIE TEPMBI) - 3TO OOBEKTBI, KOTOPHIE COCTOAT M3 HECKOJIBKUX
KOMIOHEHT. CTPYKTypa 3alKChIBAaeTCS ¢ TMOMOIIBIO YKa3aHus ee GyHKTOpa U KOMIIOHEHT.
KOMIOHEHTBI 3aKII04aloTCs B KpPYIJIbIE CKOOKM M pa3ieisioTcs 3amsThiMH. Yucio
KOMIIOHEHT B CTPYKTYpE Ha3bIBaeTCSI APHOCTHIO CTPYKTYPBHI.

[Tpumep ctpykrypsl: data r(12,mart,1962). 3aecw data_r — ¢pynkrop, 12, mart, 1962 —
KOMIIOHEHTBI. APHOCTb IIPUBEIEHHOM CTPYKTYpPHI paBHA TPEM.

IMporpamma na Visual Prolog coctoutT H3 HECKONBKHX PAa3/EioB, KaXIOMY H3
KOTOPBIX MpPEAUIeCTBYET KIIOYEBOE CIOBO. THMUYHAA MPOCTEUIIas CTPYKTypa MPOrpaMMBI
NpEeJCTaBICHA HIDKE:

/¥  KOMMeHTapuu */
domains

<onucaHHue JOMEHOB (TUIIOB JaHHbIX )>
predicates

<OIMCaHue NPeAUKaTOB>
clauses

<NpeAsIoKEHUS WIH YTBEPKIACHUS>
goal

<IIEJICBOC YTBCPXKJICHUC>

B nporpamme He 00s3aTeNbHO HanuyWe BceX pasnenoB. OOBIYHO B MpOrpaMme
JIOJDKHBI OBITH TI0 KpaifHel mepe pa3zaensl predicates u clauses.
B pasgene domains oOBABISIOTCS JIOOBIE HECTAHAAPTHHIE JOMEHBI, HCIIOIb3yEeMbIC
JUIsL apTyMEHTOB npeaukaToB. Jlomensl Ha Ilponore sBIsIOTCS aHamOraMu TUIIOB B JPYTUX
SI3bIKax.
Haubonee mpocTeiM crocoOOM omucaHus AOMEHOB B paszzaene domains siBIsieTCS
CIEAYIOIIUI:
name=d, Tile name — HECTaHJapTHBIEC JIOMEHBI, ONpe/eTeHHbIe Mojb3oBareneM; d -
OJIMH U3 CTaHJAapTHBIX IOMEHOB (integer, real, char, string, symbol u np.).
IIpeauxat (oTHOLIEHKE) B OOIIEM Cllydae - 3TO CTPYKTypa BUAA:
predname(kompl,komp2,...),
rze predname - uMs npeauKara,
kompl,... - THIIBI KOMITOHEHTOB, OTIMCaHHBIC B pa3jene domains Ui CTaHIaPTHBIC
THUIIBI.
Hanpuwmep,
domains
fio=string
den,god=integer
mes=symbol
predicates
anketa(fio,den,mes,god)
Ecnu B mpenukaTax HCHOJB3YIOTCS TOJBKO CTaHIAPTHBIE THUIBI JAHHBIX, TO pa3zel
domains MOXeT OTCYTCTBOBATb:
predicates
anketa(string,integer,symbol,integer)
[TpeaukaT MOKET COCTOSITh TOJIBKO U3 OJHOTO UMEHH, Harp.,
predicates
result



B pasznmene clauses pasmemarorcs mpeasio:kenusi (yrBepxzaenus). llpeanmoxenue
MpeACTaBIsieT coOoi (aKkT WM TMPaBUIIO, COOTBETCTBYIOIIEE OIHOMY M3 OOBSBICHHBIX
IPEIUKATOB.

DaKT - TpOCTEHIINN BU YTBEPKACHUS, KOTOPOE YCTAaHABIMBACT OTHOUICHHE MEXIY
obwvekramu. [Ipumep daxra:

anketa(“MBanoB”,5,august,1950).

Oror ¢dakr comepxkuTr atoM anketa, KOTOpBIA SBISAETCS MUMEHEM NpEAHKaTa, U B
CKOOKax Mocjie Hero - CIUCOK TEPMOB, COOTBETCTBYIOIIUX KOMIIOHEHTAM 3TOT0 MpeauKara.
@akT Bcerja 3akaHuuBaeTcsl TOYKOil. DakThl comepkar yTBEP>KACHUS, KOTOPBIE BCErna
ABIISAIOTCS 0€3ycliOBHO BepHbIMU. KoMnoHeHTaMu ¢akTa MOTYT OBITh TOJIBKO KOHCTAHTHI.

Bcee npennoxxenust pasgena clauses, OmuChIBaIOIIME OJMH W TOT K€ MpPEIHUKAT,
JIOJI’KHBI 3aIIMCHIBATHCS IPYT 32 IPYTOM.

B  pasmene goal 3amuceiBaeTCcs TpeTHH THI NPEAJIOKEHHS — BoOmpoc (LeJib),
COCTOSIIIMIA M3 OJHOTO WM HECKOJBbKUX IIEJIEBBIX YTBEpXKACHUN (MOALeneit), pa3aeneHHbIX
3aMAThIMU U OKaHYMBAIOIIKXCS TOUKOM. [Iposor-cuctema paccMaTpuBaeT BOIPOC Kak LEb, K
JOCTHKEHUIO KOTOpOl HyxkHO cTpemuthes. llpu 3amycke mporpammbsl Visual Prolog
BBI3BIBACT goal M MBITaeTCsl pa3pelnTh BCe MOALENN Boripoca. Eciu Bee moauenu B pasaene
goal MCTUHHBI, TO MPOTrpaMMa 3aBepIIAeTCA YCIEIHO U OYAYT BBIBEIEHBI BCE BO3MOXKHBIE
pelIeHus, a TaKkKe 3HAYCHHUS BCEX MEPEMEHHBIX, UCIOJIb3yeMbIX B goal. Ecnm ke kakas-To
MOJLENb JIOKHA, TO CYUTAETCS, YTO MIPOrpaMMa 3aBepIIaeTCs HEYCIEIIHO.

MBaH AHHa

A

Hatanbsa

Puc 1. /IepeBo poACTBEHHBIX OTHOIIEHUIA

3. Conaep:xanue 3a1aHus MO0 JJa0OpaTOPHOIi padoTe.

Omnmucarp cpencrBamu Visual Prolog (¢ momompio  (akToB) nepeBO pOACTBEHHBIX
oTHomreHu# (puc. 1), ucnonb3ys npenukat roditel ¢ qByms mapamerpamMu: UMsI POJAUTEINS H
uMs peOeHKa.

B oxHe auanora copmMupoBaTh CleAyONUe BOPOCH:

1. SBasercs nmu UBan poaurenem Hunbl?

2. Sensercs mu VBaH pomutenem Autbi?

3. Kro poaurenu Jlapucs?



Kaxk 30ByT nereit Onera?

KTo ponurens poautens Haranbu?

Kro ueit pogurens?

Ecte mu y Hunb u Osera oOuuii poguTens?
Kak 30ByT xeHy VBaHa?

KT0 y AHHBI BHYKH?

10. Ectp nu y Jlapucsl O6par nnu cectpa?

©oN A

4. ConpepxxaHue 0TYETA.
Otuer no abopaTropHOil paboTe MOKEH COJEpKaTh: Ielb padoThl, MOCTAaHOBKA
3ajauu, TekcT [Iposor-nporpaMmMel, BONPOCHI K TPOTrpaMMe U OTBEThI CUCTEMBI, BBIBOJIBI.

KoHTpo/IbHbIE BONPOCHI:

I'ne 6wt pa3padoran [Iposor?

K kakoii rpynme si3pikoB oTHOCcUTCs [Tpomor?

Uro siBIIsieTcst TeopeTHieckoit ocHoBou [Iposora?

Uro Ttakoe Tepm? Kakme o0bekTbl maHHBIX [Ipojora MOTyT HMCHONB30BaThCS B

KayeCcTBE TEPMOB?

Urto MoxeT OBITh B Ka4eCTBE aToma?

Kak 3anuceiBatorcs B Visual Prolog uucna?

UeM OTAMYAIOTCS 3aIMCH KOHCTAHT U MEPEMEHHBIX ?

UYro Takoe aHOHMMHAsI IEPEMEHHas1, KOTla OHa UCTIONB3YeTCsI?

@®opma 3aUCH CTPYKTYP (CIOKHBIX TEPMOB).

10. I3 kakux OCHOBHBIX pa3zeioB coctouT mporpamma Visual Prolog, masnauenue
ITHX Pa3IeoB?

11. Moxer 1 O661Th B iporpamme Visual Prolog Heckoibko 0AMHAKOBBIX pa3aeaioB?

12. C kakoro pa3jena HaYMHAeTCs BhINoHeHHe nporpammel Visual Prolog?

13. B xakoM pazjiene mporpaMmbl OMKCHIBAIOTCS MOJIb30BATEIbCKUE (HECTaHIaPTHBIC)
THUIIBI JAHHBIX?

14.Yto Ttakoe mnpeauKaT M B KaKUX pas[enax MporpaMMmbl €ro HMs MOXKET
HCTIOJTb30BATHCS?

15. Yro sBAsieTcs aHAIOTOM MpeInKaTa B MPOLEeTyPHBIX S3bIKaX?

16. Kakne 00bEKTHI MOTYT OBITh B KQU€CTBE KOMITOHEHT (hakTa?

17. Kako# Tun MpeyIoxKeHUs 3anuchiBaeTcs B pazaeine goal?

18. Crioco0s1 3anmucu komMeHTapueB B mporpamme Visual Prolog.

NS

©CoNo O

JIABOPATOPHASA PABOTA 3.
O®OPMHUPOBAHUE ITIPABUJIL.

1. Ieab padoThl: NMpuOOpeTEeHHE NPAKTHUECKUX HABBIKOB (POPMUPOBAHUS MPABUI
Y UCIIONIb30BaHusA ux B IIponor-nmporpammax.

2. Kparkue cnpaBoYHbIe JaHHBIE.

IIpaBuio - 5TO yTBEp)KIEHWE, HCTHHHOCTb KOTOPOTO 3aBUCHUT OT HEKOTOPBIX
ycioBuid. 1IpaBuino cocTouT M3 3arojioBKa ¥ Tejla, COSAUHEHHBIX CHUMBOJIOM :-, KOTOPBIU
yntaercd “ecnu’’. IlpaBuiio, kak u QaxT, 3aKaHYMBAETCS TOUKOH.

3aroJ10BOK SBISIETCA OJHHMM M3 PaHEE ONMCAHHBIX IPEJUKAaTOB, B KOTOPOM B
KayecTBe KOMIIOHEHTOB MOTYT ObITh IT€pEMEHHbIE. 3ar0JI0OBOK IpaBHiia OMHUCHIBAET (DaKT, IS
OIIpElECHUsI KOTOPOro IIPEAHA3HAYEHO OTO IIPABUIIO.

Tesio mpaBuia OMHCHIBAET TMOALETH, KOTOpPbIE JODKHBI OBITH IOCIEI0BATEIBHO
COIJIAaCOBaHbl € (paKkTamH, I TOro UYTOOBI 3arojOBOK IpaBWiia ObUI UCTUHHBIM. Teno
COJIEP’KUT CIMCOK TEPMOB, pa3eIeHHBIX 3aMsATHIMU WM TOUKOMU ¢ 3ansToi (;). [Ipu atom:



BMECTO :- MOKHO MCIIOJIb30BaTh if}

BMECTO , MOXKET HCIOJIb30BaThes and,

BMECTO ; MOKET UCIOJIb30BaThCS Of.

[Tpumep npaBuia:

BHYK(X,Y):- oten(Y,Z),oten(Z,X),myxunna(X).

OTO MpPaBUIIO MOXKHO MPOYUTATH CIAEAYIOIUM 00pa3om: X SBISETCS BHYKOM Y, €ClU
Y sBusieTcst oTHOM Z U 3TOT Z sBaseTcs OTHOM X U X - MY»KCKOI0 IoJia.

BaxxHo OTMETHTH, YTO MepeMeHHas 00O03HauaeT OJUH M TOT ke OOBEKT TOJIbKO B
npejienax OJJHOrO MPEAIOKEHUS.

3. Conep:xxaHue 3a1aHusl 1o JabopaTopHoOii padoTe.

[Tporpammy nabopatopHoit pabOThI 2 JOMOJHUTH HOBBIMHU (PakTamu, O3BOJISIOIIUMU
MOCTPOUTDH MpaBWIa Ui ONPENCNICHUs CIENYIOIIMX IleJiel: oTell, MaTh, ChIH, JI0Yb, OparT,
cecTpa, Asaas, TeTd, Aenylika, 0a0yika, BHyK, BHyuka. IIpenukar [uisi Kakaoro mpasuia
COJICP)KUT JBE KOMIIOHEHTBHI, CMBICI KOTOPHIX aHAJOTMYEH CMBICTY KOMIIOHEHT MpaBuia U3
npumMepa 1.2.

4. ConepxxaHue oTUYeTA.

B otuere no nmaboparopHoi paboTe JOKHBI OBITh OTPaKECHBI CIEAYIOUINE ITYHKTHI:
1enb paboThl, MOCTAaHOBKA 3aqaud, TEKCT [Iposior-mporpaMmel, BOMPOCH! K MPOTrpaMMe U
OTBETHI CUCTEMBI, BEIBOIBI.

KoHTpo/IbHbIE BONPOCHI:

YTo Takoe MpaBUIIO U U3 KAKHX YaCTEH COCTOUT MPABUIIO?

Paznuuns Mexxay GpakToM U IpaBHIIOM.

B xakoM pa3zzesne nporpaMmbl peaau3yroTcs IpaBuiia?

OO0s13aTeNbHO JIM OMUCAHUE TPEINKATA, PEATM30BAHHOTO B MPOTPaMMe, U TJie 3TO

OIMCAHUE MTPOU3BOUTCS?

B kakux paznenax mporpamMMmbl MOTYT OBITh IIEpEMEHHBIC?

OobuacTp neiicTBust nepemenHo# B mporpamme Visual Prolog.

Kakoii cuMBOII 10JKEH OBITH B KAUECTBE MEPBOTO B UMEHH ITEPEMEHHON ?

C Kakoro CMMBOJIa MOET HaUWHATHCS UM IIpeIrKarTa’?

Yro 03Ha4Yar0T CUMBOJIBI “:-*, " u “;” B mporpamme Visual Prolog?

10. MoseT i uMsi KOHCTaHThI B iporpamme Visual Prolog HaunHathkest ¢ mponucHoi
OyKBBI?

11. Paznuuus Mexay cBOOOJHOM U CBA3aHHON MEpEeMEHHBIMU.

12. MOXHO JT1 ©I3MEHUTH 3HAYEHHE CBA3aHHOW NIEPEMEHHOI ?

13. Ectb 11 B Iposiore onepaTop nprucBanBaHus?

14. MoXHO T MEXIy TPEUIOKEHUSIMH C OJHUM U TE€M K€ TPEAUKATOM BCTaBUTH
HOBOE IPeJUI0KEHUE C APYTHM MPETUKATOM?

AP

©o~No O

JJABOPATOPHASA PABOTA 4.
PEKYPCHAI.

1. Heap paborbl: npuOOpeTEHHE MPAKTUUYECKMX HABBIKOB COCTaBIEHHUS U
OTJIQJKU IIPOTPaMM C UCIIOJIb30BAHUEM PEKYPCHUH.

2. Kparkue cnpaBoYHbIe JaHHbIE.

MomsbIM cpeacTBoM nporpammupoBanus B [Ipoiiore sBnsercs pekypcust. Pexkypeus
- 3TO OIpeNeNIeHue HEKOTOPOro OTHOIIEeHUs 4epe3 camoro cebs. Tak kak B Ilpomore
OTCYTCTBYIOT ~ OIIEpaTOpbl ILMKJIA, TO PEKYPCHS CIYXKUT OCHOBHBIM  CpPEICTBOM
IIPOrpaMMUPOBAHUS IUKINYECKHUX IIPOLIECCOB.
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Knaccuueckum mpumepoM peKkypcuu sBisieTcst BbluuciieHue (akropuana F=N! =
1*¥2*3* . *(N-1)*N. Drto Bepaxkenne MokHO 3amucarh Tak: NI!=(N-1)!*N. Ilociennee
BBIPDAKEHHUE - IIPUMEP PEKYPCUBHBIX BBIYMCIICHHUM, T.€. KaXAbIA MOCIEAYIOIIMI PE3yJIbTaT
[OJy4YaeTcsl IyTeM HCMIONb30BaHUS  Hpelblayliero  pesyiabrara. s Toro 4roObl
PEKYPCHUBHBIM METOJ pelieHus! ObUT pe3yabTaTUBHBIM, OH JIOJDKEH B KOHIIE KOHIIOB IIPUBECTH
K 3aJlaye, pelraeMoil HermocpeICTBEHHO. PelnTh ee Mo3BOJISIOT YTBEPKACHUS, Ha3bIBaeMble
IPaHUYHBIMU YCIOBUSMH ([JI HAILIEro cilydas I'paHU4HbIM yciioBueM ssisgercsa 0!=1). Ha
[Tposiore npouenypa BeIUMCIEHUS (paKTOpHUaia MOXKET ObITh OIMCAaHA CIEAYIOIIUM 00pa3oM:

/* T'pannyHoe ycmoue */

factorial(0,1). % 0'=1

/* PexypcuBHOeE npaBmio Beraucienus F=N! */

factorial(N,F):- % F=N!
N>0,N1=N-1,
factorial(N1,F1), % F1=(N-1)!
F=F1*N. % NI=(N-1)!*N

HpI/I HCIIOJIB30OBAHHMHU CTaHAAPTHBIX IIPECAUMKATOB BBOJAa-BbBIBOJA, ITO3BOJIAFOIINX
3amporpaMMHUpOBaTh yIOOHBINH HWHTEp(hEHC MOoNMb30BaTeNsl C MPOTPaMMOM,  IporpaMma
BeruncieHus (akropuana Ha Visual Prolog moxer ObITh 3amucana B CIIEAYIOLIEM BUJE:

[* Boraucnenue pakropuana F=NI */

domains

n=integer
f=real
predicates
factorial(n,f)
result
clauses
factorial(0,1).
factorial(N,F):-N>0,N1=N-1, factorial(N1,F1),F=F1*N.
result:-
write("Beeaute unciao N"),nl,
write("N="),readint(N),
factorial(N,F),
write(N,"!=",F),nl.
goal
result.

B npuBenenHoil npoueaype BbUUCIEHHs (pakTopuana TeNo MpaBWila HAuWHAETCs C
PEKYPCUBHOI'O  BBI30BAa OIPEAEIAEMOro INpeauMkara. Takas pPEeKypcHs  Ha3bIBAaeTCA
JICBOCTOPOHHeH (HMCXOoAsIIeit).

Crnenyromiasi mporpaMma J€MOHCTPUPYET IPYro BapuaHT ompeeieHus: pakropuania.
31ech PeKYpPCHBHBINH BBI30B 3aMEHEH Ha HWTEPATHBHBIA (BOCXOASINAA PEKYPCHS).
WtepaTtuBHOIN mpolenypoil Ha3bIBaeTCsl Takas Mpole/lypa, KOTOpasl BbI3bIBAET ce0si TOJIBKO
OIUH pa3, MpUYCM 3TOT BbI3OB PACIIOJIOKCH B CAMOM KOHIEC IMPOUCAYPHI. OTO Tak Ha3LIBaeMast
NMPaBOCTOPOHHAA PEKYypPCUA.

[* TIporpamma UTEpaTUBHOTO BBHIYUCIICHHS (akTopuana */

predicates

factorial (integer, real)
factorial_aux(integer, real, integer, real)
clauses
factorial(N,F):-factorial_aux(N,F,0,1).
factorial_aux(N,F,1,P):-
I<N, Newl=I1+1, NewP=P*Newl,
factorial_aux(N,F,Newl,NewP).



factorial_aux(N,F,1,F):-1>=N.

goal
write(“N=""), readinf(N),
factorial(N,F),
write(“F=", F),nl.
st obecrieueHuss UTEPATUBHOTO XapakTepa MPOLEayphl BOZHHKIA HEOOXOIHMMOCTh
ONpeNeNnTh BCIOMorareabHbli mpeaukar factorial_aux ¢ aByms HONOJHHTEIBHBIMU
IapaMeTpaMu. MEPBBIA U3 HUX CIYXKUT I IPOBEPKU YCIIOBHSI OKOHYAHUS LIUKIJIA, BTOPOU —
OJI1  BO3BpaTa BBIYKMCICHHOI'O 3HAYCHHUA 4YEpPE3 BCIO IOPOXIACHHYHO HTCPATHBHYIO
IIOCJIICA0BATCIIbHOCTH BBI3OBOB.

3. Coaep:xanue 3a1aHuA 110 J1a00paTOPHOIi padoTe.

Bo3BecTn BemeCTBEHHOE YHCIO @ B IIENyIH0 CTENeHb N (CTEmeHb N MOXET OBITh
MOJIOKHUTEIBHOMN, HYJIeBOU WM OoTpULaTenbHON). COCTaBUTH /IBa BapuaHTa MPOTPaMMBbI:

a) UCIOJIB3Yys PEKYPCHBHOE BhIpaxkeHne a’n=a’(n-1)*a;

0) uCnonb3ys MPOBEPKY YETHOCTH CTETEHU. Ui HEYETHOW CTENeHH HCIOJIBb3YeTCs
PEKYPCHBHOE BhIpOKCHHE BapHaHTa a), JUIsk YeTHOM cTermenu - a™n = a(n/2)*a™(n/2).

4. 3a1a4u HA PeKypPCHIO.

Hcnonb3ys pexypcuio, 3alporpaMMUpOBaTh PEIICHUE CIASAYIOIMNX 3a/1ay:

4.1. Haiitu cyMMmy MLeNnbIX MNOCIEAOBaTENIbHBIX yHucel B HHTepBaie oT M mo N
(M<=N).

4.2. IIpocymmupoBaTh 1ieble MOCe0BaTeIbHbIe HEUETHbIC Yuca, T.e. 1+3+5+7+...,
ot 1 1o N (yuecTs, uTo mpu BBOIe 3HaYCHHSI N OHO MOXKET OBITh YETHBIM).

4.3. BplUMCAUTDh 3HAYEHUS CHEAYIOMMX (YHKIUN, HCIONb3yS Pa3IoKEHUE B PSI.
Pazpaborate nBa BapumaHTa MPOTPaMMbl — PEKYPCUBHBIA M UTEPATUBHBIM, B UTEPATUBHOM
BapHaHTE 3a/1aBaTb TOYHOCTh BhIUUCIECHUS GyHKIUH. [lonyueHHBI pe3yiabTaT CBEPUTH CO
3HAUYEHUEM COOTBETCTBYIOIMICH CTAHIAPTHON (YHKITUH JIJISl BBIYUCIIIEMOTO apryMEHTa.

aye=1+1/1'+12!'+ ..+ 1/kl+ ... (k=0,1,2,...);

b) In2=1-1/2+1/3- ... + -D)Mk-1)/k + ... (k=1,2,3,...);

) md4=1-13+1/5-...+C)Nk-1)/(2*k-1) + ... (k=1,2,3,...);

d n"2/6=1+1/2"2+1/3"2+...+1/k"2+...(k=1,23,...);

e) nh2/12=1-1/2"2+1/3"2 - ... + (-1)MK-1)/k"2 + ... (k=1,2,3,...);

) a2/8=1+1/3"2+1/5"2+ ...+ 1/2*k-1)"2 + ... (k=1,2,3,...);

g) ex=1+x/1!+x"22!'+...+x"n/n! + ... (n=0,1,2,...);

h) sin(x) = x — x"3/3! + x"5/5! - ... + (-1)Mm-1)*x*2*m-1)/(2*m-1)! + ...
(m=1,2,3,...);

i) cos(X) =1 —x"2/21 + XM/4L - .+ (-1)'m*x N 2*m)/(2*m)! + ... (m=0,1,2,...);

j) arctg(x) = x — x"3/3 + x"5/5 - ...+ (-1)NM-1)*XN2*m-1)/(2*m-1) +
(m=1,2,3,...).

5. Copep:xanue oT4era.
B oTuere nomxHBI OBITH CIEAYIOIIME MYHKTHI: IIeJb PabOThl, MOCTAHOBKA 3a/lauH,
VCXOJIHBIN TEKCT IPOTrPaMMBbl, PE3yIbTaThl TECTUPOBAHUS, BEIBOBI.

KoHTpoJbHbBIE BOIIPOCHI:

Yro Takoe pexypcusi?

OcHOBHas 11eJ1b UCTIOJIb30BaHUS peKypcuu B porpammax Visual Prolog.
Ha3naueHune rpaHIYHOTO YCIOBUS B PEKYPCHBHOM IPaBUIIE.

[IpuHIKT TOCTPOCHUS TPAHUYHOTO YCIOBUSL.

MosxeT 11 OBITh B PEKYPCHBHOM IpaBHJie 00JI€e OAHOTO TPAHUYHOTO YCIIOBHS?

agbhwbnE
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6. Kaxk nporpamMupyrorcst pa3seTBieHus B nporpammax Visual Prolog?

7. JleBoCcTOpOHHSIS (HUCXOAIIIAs) M MPABOCTOPOHHSISI (BOCXOSIINAS ) PEKYPCHH.

8. IlpunHnunuanbHas pasHHUILA MEKIY PEKYPCUBHOW U UTEPATUBHON MPOIIETyPaAMHU.
9. IlpaBuina conmocTaBUMOCTHU ABYX TEPMOB.

10. ITouck ¢ BozBparoMm B nporpammax Visual Prolog.

11. TToro4HsIi MA0JIOH TTPEUKATA.

12. CranpapTHbie npeauKaThl BBoga-BbiBoaa Visual Prolog.

JIJABOPATOPHASA PABOTA 5.
HNCITIOJIB30BAHUE OTCEYEHMUS B ITPOJIOI-ITPOTPAMMAX.

1. HDeap pabGorbl: npuUOOpPETEHHE  INPAKTUYECKMX HABBIKOB MCIIOJIb30BaHUSA
oTceueHus B nporpammax Ha TypOo-IIpoore.

2. KparTkwue cipaBo4HbIe JaHHbIE.

B mpouecce nmoctmwxenus uenu I[Ipomor-cucrema ocymiecTBiseT aBTOMATHUYECKUN
nepebop BapHaHTOB, J€jlasg BO3BpAT IpHU Heyclexe Kakoro-inbo u3 Hux. Takoil mepedop —
MOJIE3HBI TMPOTPaAaMMHBIA MEXaHHM3M, IOCKOJIbKY OH OCBOOOXJAeT IOJIb30BaTeNsl OT
HEOOXOMMOCTH MPOrPaMMHPOBATEH 3TOT mepedop camomy. C Ipyroil CTOpOHBI, HUYEM HE
OTpaHUYCHHBIH T1epebop MOXKeT ObITh MCTOYHUKOM HeI(D()EKTUBHOCTH MPOrPaMMBI.
[Toaromy uHOTrAa TpeOyeTCsl €ro OrpaHUYUTh WM UCKIIOUYUTh BoBce. [list atoro B [Iposore
IpeyCMOTPEHO CIeHATbHOE [IEJIEBOE YTBepKAcHUE |, Ha3piBaeMoe oTcedeHnem (Cut).

OtceueHnue peanusyercs CIAEAYIOUMM 00pa3oM: IIOC]E COIJIaCOBAHUS II€JIEBOTO
YTBEPKACHUSI, CTOSILErO IMepell OTCEYEHHEM, BCE MPEAJIOKEHUS C TeM K€ MPeTUuKaToM,
pacIioyIoKeHHBIE TTOCIIE OTCEUEHHsI, HE paCCMaTPUBAIOTCSI.

MO>KHO BBIZIENIUTH TPU OCHOBHBIE Cy4asi HCTIOIb30BaHHS OTCEUCHUS:

1) nas ycrpaHeHHusi 6eCKOHEYHOT0 IUKIIA;

[Tpumep: Bbruncienue cymmsl 1 +2 + ... + N.

cymma( 1, 1):-1

cymma( N, R) :- N1=N-1, cymma( N1, R1), R=R1 + N.

Ecnu rpannvHOe ycnoBue OyAeT 3alucano B BUJIE

cymma( 1, 1).
0e3 OTCeueHHs, TO COMOCTABJICHUE TOJIOBBI MpaBWiIa C 3ampocoM B paszzaene goal Oyner
npoucxoauTh ycneurno u mpu N <= 0, T.e. Aenaercs momeiTka 1oka3ath ueiab cymma( 0, R ),
YTO B CBOIO Ouepe/ib MPUBOAUT K 1enu cymma( -1, R ) u 1.1., T.e. 00pazyercs O€CKOHEUHBIH
IIUKJL.

2) TpH NPOrpaMMHPOBAHUH B3aMMOMCKJIIOYAKIIHNX YTBEPKICHUN;

[Tpumep: HaxoxaeHue OosplIero yuciaa cpead AByX uucen X u Y MOXHO
3arporpaMMHpPOBATH B BHJI€ OTHOLICHUS

max( X, Y, Max ), rne Max = X, ecniu X >= Y uMax =Y, ecn Y > X,
3TO COOTBETCTBYET JIBYM NPEATIOKESHUSIM IPOTPAMMBI:

max1( X, Y, X):-X>=Y.

max1(X,Y,Y):-X<Y.

OTU TpeANIoKEHUs SABISAIOTCS B3aMMOHUCKIIOYAIOIIMMH, T.€. €CJIHM BBITOJIHIETCS
MepBOe, BTOPOE 0053aTeNIbHO TEPIUT Heynady, U HaoOopoT. [loaTomy Bo3moOkHa Oojee
HKOHOMHas 3aIUCh NPH UCIIOIB30BAHUN OTCEUCHHUS:

max2( X, Y, X):-X>=Y,
max2( ,Y,Y).

3) npu HEOOXOAMMOCTH HEYJAYHOT0 3aBePIIEeHHUsI J0KA3aTeIbCTBA HEJIH;

[Tpumep: mprcBoeHNE KAKOMY-TH00 0OBEKTY KATErOPUU B 3aBUCUMOCTH OT BEJIUYHHBI
3aJJaAHHOTO KPUTEPHUS B COOTBETCTBHUU C TAOJUIICH 2.



Tab6muia 2. [lpucBoeHmne KaTeropun

Kpurepuit Kareropust
coie 80 mo 100 A
ceoitre 40 o 80 B
ot 0 10 40 C

Bo03MOXHBIN BapuaHT IPOrpaMMBL:
kareropusi( Kp, ) :- Kp> 100, !, fail; Kp <0, !, fail.
kareropusi( Kp, ‘A’) :- Kp > 80, !
kareropusi( Kp, ‘B’) :- Kp > 40, !
kareropusi(_, ‘C’).

[Ipu 3anpoce kateropusi( 200, X ) mpou30MIE€T COMOCTABICHUE 3apoca C TOJOBOU
nepBoro yreepxacaus. Llenpr Kp > 100 Oymer mocturayra. 3atem Oyaer Aoka3aHa IEIb-
orceuenne. Ho korma Bctperutes mpeaukar fail, koTopelii Bcerga BbI3BIBAET COCTOSIHHEC
HEyJla4H, TO CTOSIIUN TEepea HUM NPEIUKAT OTCEUEHUS OCTAHOBUT PabOTy MeXaHW3Ma
BO3BpaTa U B pe3yJsibTare 0TBeToM Ha 3ampoc 0yaet No Solution (Her pemrenus).

KomoOunarst !, fail BBoguT BOSHUKHOBEHHE HEY/IaUH.

3. Copep:xxanue 3a1aHus M0 JadOpPaTOPHOIi padoTe.

Onpenenuth BO3PACTHOM CTaTyC 4YelOBEKAa IO HM3BECTHOMY TOJy pOXACHUS B
cooTBeTcTBUM ¢ Tabmuuei 3. PazpaboraTs nBa BapmaHTa mporpamMmbl: 0€3 OTCEUYEHUS M C
UCTIOJIb30BAHUEM OTCCUCHUSI.

Tabnuna 3. Bo3pacTHoii cTatyc yenoBeka

Bospacr, jger Craryc
<2 MIIaiCHeI]
2-12 pebeHoK
12 -16 MTOAPOCTOK
16 — 25 FOHOIIIA
25-70 MYKUHHA
70 — 100 CTapHK
> 100 JIONTOKUTEND

4. CopepxaHue oTuyeTa.

B oruere no nabopaTopHOit paboTe JOKHBI ObITh OTPAXKEHBI CIEAYIOUINE ITYHKTHI:
nenb paboThl, IMMOCTAHOBKA 3a/a4M, TEKCThl IIponor-nporpamm, pe3yabTaThl TECTUPOBAHUS
IporpaMm, BBIBOJEI.

KoHTposibHbIE BONPOCHI:

Jl71st yero ucnonb3yercs oTceueHue?

Kak 0o003HauaeTcs oTceueHue B mporpamme?

MexaHu3M pabOThl OTCEUCHHSI.

«KpacHoe» U «3elIeH0e» OTCEUCHHS.

Kakoe oTceueHne, «kpacHOE» WU «3€JICHOeY , B IIpoIieype max2 ?
[ToBnusier 1 Ha pe3yabTAT yaaIEHUEe OTCEUCHHUS B TIpoIieIype max2 ?
YTo MpoUCXOIUT MOCIIe BhIOTHeHUsT KomOuHarumu !, fail?

MoryT i pacronaratbCs MOIETH mociie npeankara fail ?
JlexJ1apaTUBHBIN U MPOLIEAYPHBINA cMbIC [Iposior-porpaMMel.

10 BaxxeH i mopsiIoK clieZIoBaHUS MTPEIOKEHUH B mporieaypax maxl m max2 ?

CoNoOARWNE
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JIABOPATOPHAS PABOTA 6.
PABOTA CO CIIUCKAMMU.

1. Ieanb padoThl: MPpUOOPETEHNE HABBIKOB pabOTHI CO CIMCKaMHU B IMPOTpaMMax Ha
Visual Prolog.

2. Kparkue cnipaBo4HbIe JaHHBIE.

Cnucox - 9TO CHeUUaJbHBIA BHUJ CIOXKHOTO TEpMa, COCTOSIIMHA U3
MOCJIEIOBATEILHOCTH TEPMOB, 3aKJIIOUCHHBIX B  KBaJpaTHble CKOOKM U pa3/IeNIeHHBIX
3anstor. Hampumep, [1,2,-5,4,0]. Takoli cnucok B IMpOrpaMMme OINMCBHIBACTCS CIIECIYIOIIUM
o0OpazoM:

domains

list=integer*

Cnucku SBIAIOTCS OCHOBHOW CTPYKTYpOM JaHHBIX B mporpammax Ha I[Ipomore. s
yno0OcTBa 00pabOTKM CIMCKOB BBelAeHBI JBa moHsTHs: ronoBa (head) m xBocr (tail). Tak,
mas cnucka [1,2,3] snemeHT 1 sBiseTcs rojoBOM CIUCKA, a CIUCOK [2,3], BKIIOYAIOIIUNA
OCTAJIbHBIC AJIEMEHTBI, SIBJISIETCS XBOCTOM.

B Tabnwuiie 4 nmpuBeaeHbl OCHOBHBIE IPUMEPBI 00PaOOTKHU CITUCKOB:

Tab6numa 4. [Ipumepbl 00pabOTKH CITHMCKOB

Crincox ["onosa XBoCT
[’a’,’b’,’c’] ‘a [’b’,’c’]
[1] 1 []
[ HE OIPEAEICHO HE OIPEIEICHO
[[1.2,3].[3,41.11] [1.2,3] [[3.41.01

Jlnst OTIeneHusl TOJOBBI CIUCKA OT XBOCTA MCIOJIb3YyeTCsl CMMBOI |. Hampumep, s
cnucka [X|Y] X - ronosa criucka, Y - XBOCT.
[Tpumeps! npaBuiI 11t pabOTHI CO CIIUCKAMH:
a) BBox_cmuckal(Kom sm, Cm) (integer, integer*) : (i,0) — BBox cmucka Cr,
cozaepskaiero Koy a1 aeMeHToB.
BBo_cmuckal (0, []).
BBo_crnuckal(N, [H|T]):-readint(H), N1=N-1,
BBox_cruckal(N1,T).
0) BBox_crmcka2(Cm) (integer*) : (0) — BBox criucka Cri, coieprkaIiiero mpou3BoIbHOE
KOJINYECTBO AJIEMEHTOB.
BBOJ_crnucka2([H|T]):-readint(H), BBox_crmcka2(T).
BBO_cmucka2([]).
B) o0benuH_cnuckoB(Cnl, Cn2, Cn3) (integer*, integer*, integer®) : (i,i,0) — crmcok
Cn3 nony4eH myTem 100aBieHus eMeHToB cricka Cn2 B koHery circka Crl.
oobenuH_crouckoB([], L, L).
oobenuH_cruckoB([H|T], L2, [H|T3]):- oobeaun_crnmckos(T1, L2, T3).
r) mpurai(a, Cn) (integer, integer®) : (i, i) — mpoBepka MPUHAICKHOCTH dJIEMEHTA
On cniueky Crn.
npunai(E, [H| _1):-E=H.
npunami(E, [H|T]):-E<>H, npunan(E, T).
n) kommmy_s(Crr, Kon_sm) (integer*, integer) : (i, 0) — moACYeT KOJIMYESCTBA DIIEMEHTOB
Kon_sn B ciiucke C.
kommy_9i([], 0).
kommd ([ _ |T], N):- kommu_ (T, N1), N=N1+1.
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e) ynan_neps_s1(Cnl, Cn2) (integer*, integer*) : (i, 0) — cniucok Cn2 nojy4eH myrem
yAaJeHus MepBoro 3ieMenTa u3 cnucka Crl.
yman_neps ([ _ | T], T).
k) yman_mocn 31(Crnl, Cn2) (integer*, integer*) : (i, 0) — coucok Cn2 monydeH
IIyTE€M yJaJeHMsI IOCJIEIHEr0 3ieMeHTa U3 cnucka Crl.
yman_moci sa([ _ ], [D.
ynan_noci 3a([H|T], [HT1]):- yaan_moca sn(T, T1).
3) Beiaen_neps_sia(Cr, D) (integer*, integer) : (i, 0) — D11 — 3TO HEPBBIA 3IEMEHT
cnucka Cr.
Beimen_neps 3a([H| _], H).
n) Beigen_noca_3i1(Cm, D) (integer*, integer) : (i, 0) — D11 — 3TO MOCACAHUI JIEMEHT
cnucka Cr.
Boien_noci_si([X], X).
Boiaen_noci si([ _ |T], X):- Bermen_mocn_si(T, X).
k) 106_sn_B_nauano(Diu, Cn, Crl) (integer, integer*, integer*) : (i, i, 0) — ciimcok Cul
HOJTy4YeH MyTeM J00aBJIeHuUs 3eMenTa Di1 B Havaio crucka Cii.
n06_sn_B_navano(E, [H|T], [E,H|T]).
1) mo6_sn_B_kouen (Da, Cm, Cul) (integer, integer*, integer*) : (i, i, 0) — crucok
Cnl nonyyen nmytem 106aBiieHus y1eMeHTa i1 B KoHel ciucka Cii.
106 sn_B_xouern(E, [], [E]).
n06_sn_B_xoner(E, [H[T], [H|T1]):- no6_sn_B_xomuen(E, T, T1).

IIpuBenem  mosHbIA TekcT Ilposor-mporpammsl s ciepywoowmend 3axauu. U3
UCXOJHOTO CIHMCKA, COJEPIXKAIIEro 3aJaHHOE KOJIUYECTBO SJIEMEHTOB, IOJYYUTh HOBBII
CIHCOK, KOKIBIH AJIEMEHT KOTOPOTO PAaBEH YBEJIWYCHHOMY B JIBa pa3a COOTBETCTBYIOIIEMY
3JIEMEHTY UCXOJIHOTO CIIHCKA.

/* TIporpamma yBeJIM4eHHUs BCEX DJIEMEHTOB CITMCKA BABOE */

domains

list=real™*
predicates
read_list(integer,list)
new_list(list,list)
result
clauses
/* Beox ciincka u3 N 3jeMeHTOB */
read_list(0,[]).
read_list(N,[H|T]):-readreal(H),N1=N-1, read_list(N1,T).

/* TlpeoOpa3oBaHHe UCXOTHOTO criUCKa */

new_list([],[])-
new_list([H1|T1],[H2|T2]):-H2=H1*2,new _list(T1,T2).

/* lleneBoe yTBepxacHHE */

result:-write(“BBeauTte uncio 3meMeHTOB criucka’),nl,
write(“N="),readint(N),nl,
write(“BBoaute 3nmemMeHThI criricka’”)nl,
read_list(N,L),
new_list(L,L1),
write(‘“Ucxoansit ciucok L="),
write (L),nl,nl,
write(‘“HoBblit ciricok L1="),
write (L1),nl.

goal
result.
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3. Conep:xxaHue 3a1aHusl 10 JIaDOpaTOpPHOIi padoTe.

N3 cnucka L1 monyuuts cnmcok L2, odepenHOW 3J€MEHT KOTOPOTO paBeH
cpenHeMy apuMeTHYecKOMy OYepelnHOW Tpouku 3neMeHToB crmcka L1. Ecmum yumcno
3J1IeMEHTOB cnucka L1 He kpaTHO 3, TO nocineaHui 3neMeHT cnucka L2 noiyyaercs neneHuemM
Ha 3 OJJHOTO WJIM CYMMBI JIBYX MociaeaHux sjeMeHToB cnucka L1. Cnucok L1 BBogutcs mo
MOJICKAa3Ke ¢ PKpaHa. B pe3ynbTaTe BRIMOIHEHUS IPOTPAMMBI JI0JKHBI BBIIABATHCS HCXOIHBIN
L1 u pesynprupyromuii L2 cnucku.

4, 3anaum mo padore CO CIMCKAMHU.

4.1. IlepemecTUTb NEPBBIM CIIUCKA AIEMEHT B KOHEI] CIIHCKA.

4.2. IlepeMecTUTh NOCIEHHUN JIEMEHT CIIMCKa B HA4aJo CIIUCKA.

4.3. Y1anuTh JBa MOCIEIHUX AJIEMEHTa CIHCKA.

4.4. Ynanuth mepBoe BXOXKJEHHE 3aJaHHOI'O 3JIEMEHTA B CIIUCKE.

4.5. Y 1anuth Bce BXOKJCHMS 3a/IaHHOTO 3JIEMEHTA B CIIUCKE.

4.6. Y 1anuTh U3 CIMCKA MOBTOPSIOLINECS IIEMEHTHI.

4.7. OnpenenuTsb cpeaHee apupMETHYECKOE 3JIEMEHTOB CIHCKA.

4.8. U3 3agmanHoro cmucka o0pa3oBaTh NOJIMHAPOM. [loMMHAPOM - 3TO CHHCOK,
KOTOPBII YNTAeTCsl OIMHAKOBO KaK CJeBa HAIPaBO, TaK M B 00OpaTHOM HampasieHuu. [Ipumep
noauHapoma - [1,2,3,2,1].

4.9. TlpousBecTy MUKIMYECKHUI CABUT 3JIEMEHTOB CITUCKA:
- Ha OJIHY TO3HUIIMIO BIIEBO (BIIPaBO),
- Ha N 1mo3uIuii BJaeBo (BIpPaBo).
4.10. TlpousBecTy CABUT AJIIEMEHTOB CIHCKA (HE IIUKIMYECKUA):
- Ha OJIHY TO3MIINIO BIIEBO (BIIPABO),
- Ha N 1mo3uinuii BjaeBo (BIpaBo).
4.11. Pa30uTh UCXOAHBIN CIIMCOK HA JIBAa CIIMCKA IPUMEPHO OJMHAKOBOH JIJIMHBI.
4.12. Pa30uTh CIMCOK HA JIBa: B OJJHOM COZEPKATCsI DJIEMEHTHI, MEHBIIINE UM PaBHbIC
3a/IaHHOMY YHCITY, B IPYTOM - OOJIBIINE 33JaHHOTO YHCIIA.
4.13. BbIYHCIUTH CyMMY DJIEMEHTOB, CTOSIIMX B CIIHCKE HAa HEYETHBIX MeECTax, U
CyMMY 3JIEMEHTOB, CTOSIIIIUX HA YETHBIX MECTaX.
4.14. BeiBectu nepBbie N MOJOKUTENBHBIX 3JIEMEHTOB CIIUCKA.
4.15. TloacuuTaTh KOJMYECTBO TMOJIOKHUTEIBHBIX M OTPHUIATEIBHBIX JJIEMEHTOB
CITHCKa.
4.16. OnpenenuTb pa3HOCTh MEXY MAaKCUMAJIbHBIM U MHHUMAIHHBIM JIEMEHTAMU
CITHCKa.
4.17. Bce aneMeHTBl CIHCKAa YMEHBIIMTh Ha BEJIMYHMHY CPEAHET0 apu(PpMETHUECKOro
ATUX JIEMEHTOB.
4.18. YaanuTh Havayio CIMCKa JI0 33JJaHHOTO AieMeHTa X (BKIIOYUTEIHHO).
4.19. Y nanuthk KOHEIl CIIMCKa, HAUMHAsl C 3a/JIaHHOTO 3JeMeHTa X.
4.20. Y ganuTh KOHEL[ CIIMCKA II0CJIE 3aJaHHOT0 diIeMeHTa X.
4.21. 3aMeHUTH B CIHCKE BCE AIEMEHTHI CO 3HaUYEHUEM X Ha 3HA4YCHHS Y.

5. Copep:xxaHue oTyeTra.
B otuere JOJIZKHBI OLITH OTpa’XCHbI CICAYIOMUEC ITYHKTBL: LECJIb pa6OTBI, IIOCTaHOBKa
3aJ]a4u, TEKCT MPOTrPAMMBI, PE3YJIbTaThl TECTUPOBAHMSI, BEIBOIbI.

KoHTpoJibHbBIE BOIIPOCHI:

1. Yro Takoe cnucox ?

2. T'omoma u xBocT crincka. M300pakeHue CIiMcKa B BHJIE TOJIOBBI H XBOCTA.
3. Kak o6o3Havaercs mycToii criucok ?
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4. Mo>HO 11 N300pa3uTh MyCTON CIHMCOK B BHJIE T'OJIOBBI M XBOCTA ?

5. Yro o3HauaroT crueayromue Buabl u3obpaxenus coucka: L, [X], [ _, A]l, [ _ [Tl
[HI_1.[_1.[_.BIC]?

6. Moxer 11 OBITH B TOJIOBE CIIKCKA 00JIee OJHOIrO dJIEMEHTA ?

7. Tlpunammexurt jim 3neMeHT 5 cnmeky [[1, 2, 3], [4, 5, 6]] ?

8. ConocraBuMebI Jiu 1Ba criiucka: [5, 6, 7] u [H|T] ?

9. MoxHO 1 B TpoOIeaypax BBOJA CHHCKa BBOA_cmuckal u BBOJI_cmuCKal

MOMEHSITh MECTaMU TMIEPBOE U BTOPOE MPEIIOKECHHUS ?

10. Kak Hy>XHO M3MEHUTH MPOILEIYPY YAAJ_MepB_3J, 4TOObl MOKHO OBUIO YHAJIUTh
U3 CIKMCKa: a) J1Ba MEPBBIX JIeMeHTa; 0) BTOPOii S1eMeHT ?

11. Kak HY)XHO HW3MEHHUTHh HPOIEAYpPY YAAJ_NOCJ_3J, 4TOObl M3 CIHUCKA OBLIH
yIaJIeHbI: a) 1Ba MMOCICIHUE JIEMEHTHI; 0) MPEANOCICAHNIN TIEMEHT ?

12. Kak HYXHO U3MEHHUTb MpPOLENypy BblAeJ_MepB_3J, YTOOBl MOXHO OBLIO
BBIJICJIMTh M3 CITUCKA: &) JBa MIEPBBIX JJIEMEHTA; 0) BTOPOii 3JIEMEHT ?

13. Kak HYXHO HM3MEHHUTH MpPOLEAYPY BbIAeJI_MOCJ_3JI, YTOOBI M3 CIHCKA MOXXHO
OBLIO BBIJEIUTD. &) JBa MOCICAHHUE dJIEMEHTHI; 0) MPEAIOCIEIHIIA JIIEMEHT ?

14. Kak HY)XHO H3MEHHUTH MpPOUEAYpY A00_3J_B_Hayajgo, 4ToObl MOXHO OBLIO
BCTaBUTh 33JJaHHBIN AJIEMEHT MEK/y MEPBBIM U BTOPHIM 3JI€MEHTaMU CITUCKA ?

15. Kak HyXHO HM3MEHUTH TPOLEAYPY A00 3J1_B_KOHeL, YTOObI 3aJaHHBIM SJIEMEHT
BCTaBUJICS MEPEJ MOCIECTHUM dIIEMEHTOM CITUCKA ?

16. Mo>KHO Ji B TpOrpaMMe Co Crickamu o0oiTHCh Oe3 pasaena domains ?

JIABOPATOPHASA PABOTA 7.
PABOTA CO CTPOKAMM.

1. Heap padoThl: NpUOOPETCHUE MPAKTUYECKHX HABBIKOB pabOTBI CO CTPOKAMHU B
nporpammax Ha Visual Prolog.

2. Kparkue cnpaBoYHbI€ CBe/IeHHA.

I[J'IH pa6OTBI CO CTPOKaMH UMECTCA Ha60p CTaHAAPTHBIX IIPCAUKATOB!

a) OnpeneneHue JJIUHBI CTPOKH

str_len(Crpoxka,Imuna)(string,integer):(i,o0),(i,i).
0) O0BbeMHEHHE CTPOK
concat(Crpl,Crp2,Ctp3)(string,string,string): (i,i,0)(0,i,i)(i,0,i)(ii,i).
Ctpoku Ctpl u Ctp2 06benunstorcs B cTpoky Ctp3.
B) Co3anue moacTpoK
frontstr(KonCum,BxCtp,BeixCtp,Ocrarok)(integer,string,string,string): (i,i,0,0).

Beixognast crpoka BwixCrp momydaercs mu3 BXxoaHo# cTpoku BxCrp oraeneHuem
HaYaJIbHBIX CHUMBOJIOB, KOJIMYECTBO KOTOPBIX ompexaensercs napamerpoMm KonCum, octatok
CTPOKHU CBA3BIBACTCA C nepeMeHHoﬁ Ocratox.

r) Pasnenenue cTpoku Ha JIBE 4acTH - MEPBbII CUMBOJ M OCTABILAsACA YacTh CTPOKHU

frontchar(Crpoxka,ITepsCums,Ocrarok)(string,char,string):(i,0,0)(i,i,0)
(i,0,1)(i,i,i)(0,i,1).

HpCI[I/IKaT frontchar HUCTIOJIB3YCTCA IJIA Hp606pa30BaHI/ISI CTPOKHU B CIIMCOK CHUMBOJIOB.

[IpaBuiio, KOTOPOE BHITIOIHAET 3TY MPOLEAYPY, CAEAYIONIEE:
convert(“”,[]).
convert(Str,[H|T]):-frontchar(Str,H,Ost),convert(Ost,T).
1) [IpoBepka, sBisieTcs u crpoka mumenem Visual Prolog
isname(Ctpoxa)(string):(i).

CTpOKa, KOTOpasd ABJIACTCA  HUMCHCM, JOJDKHA  YAOBJICTBOPATH  CICAYIOIIUM
TpeOOBaHUSM:

- CTpOKa MOKCT COACPIKATDH 6YKBBI, I_[I/I(I)pLI U CUMBOJI IOAYCPKUBAHUA,
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- CTpOKa HaYMHAETCsI ¢ OYKBBI,
- MEeX]Ty CHMBOJIAMH HE JIOJDKHO OBITH TPOOETIOB.
¢) ®opmMupoBaHUe aTOMOB U3 CTPOK
fronttoken(Crpoka,Atom,Ocrarok)(string,string,string):(i,0,0)(i,i,0)(i,0,i)(i,i,i)
(0,1,1).
ATOMOM MOTYT OBITh:
- ums Typ6o-Ilponora, (Hamp., Summa, a_12);
- CTpOYHOE IpeCTaBIeHHe Yncia, (Hamp., "1265", "1.25", "1e-6");
- OTJEJIbHBIN CUMBOJT (KpoMme mpobena), ( Hamp., 'A’, X', '%").
[Mpenukar fronttoken MoXkeT OBITh HCIIONB30BaH JUIS MPEOOpA3OBaHUS CTPOKH B
CIHMCOK aTOMOB (II0 aHaJOTHHM ¢ mpenukaToM frontchar).
[lpu  paGore CcO  CTpOKAMH  MOTYT UCIIOJNIB30BaThCS TAaKKe IPEIUKATHI
npeoOpa3oBaHus TaHHBIX U3 OJTHOTO THIIA B IPYTOM:
a) [IpeoOpazoBanne MPOMKUCHBIX OYKB B CTPOYHBIC UITH HA0OOPOT
upper_lower(Ctp1,Ctp2)(string,string):(i,i)(i,0)(0,1).
0) [IpeoOpazoBaHue CTPOKH B CUMBOJI HWJIK HA000POT
str_char(Crpoxa,Cumsom)(string,char):(i,0)(0,i)(i,i).
B) [IpeoOpa3zoBaHme CTPOKH B LIEJI0E YUCIIO UIH HA0OOPOT
str_int(Crpoxka,llenYwucno)(string,integer):(i,0)(0.i)(i,i).
r) [IpeoOpazoBaHKe CTPOKU B JCHCTBUTEILHOE YHUCIO WA HA00OPOT
str_real(Crpoxa,/eticteUucino)(string,real):(i,0)(0,i)(i,i).
n) [Ipeo6pazoBanue cumBona B yncio (koa ASCII) uinu nHao6opot
char_int(Cumson,Yucno)(char,integer):(i,0)(0,1)(i,1).
e) [IpeoOpa3oBaHue TepMa 3aJaHHOTO JIOMEHA B €0 CTPOKOBOE MPEJICTABIICHUE
term_str(Jomen, Tepm, Ctpoka)(<gomen>,<repm>,string):(i,i,0).

3. 3ananue mo JjaGopaTopHoii padoTe.
BBelieHHYIO € KJIaBHATYpBI CTPOKY BBIBECTH HA YKPaH JAMCIUIES HAOOOPOT.

4. 3amaum no padore cO CTPOKAMH.

4.1. IloncunTaTh, CKOJIBKO Pa3 BO BBEJIEHHOW CTPOKE BCTpeyaeTcs 3ajaHHasi OyKBa.

4.2. IIpoBepuTh, UMEIOTCA JIU B 3a/laHHON CTPOKE JiBa MOJPSAJ] MAYILIUE OJIMHAKOBBIE
CUMBOJIBI.

4.3. B 3ajaHHOM NIpeI0KEHNHU TTOACYUTATh KOJIUYECTBO CIIOB.

4.4. B 3a1aHHON TIOCJIEIOBATEILHOCTH CHUMBOJIOB YAAIUTh KXKIBIM CUMBOJI * U
MOBTOPUTH KaXKIbIF CUMBOJI, OTITMYHBIN OT *.

4.5. B crnoBax “kwmiorpam”, “rpamaruka’, “rpaMoQoOH” HCIpPaBUTh IpaMMaTHYECKHE
OLIMOKH (C MOMOIIIBIO COCTABIEHHOM MPOrPaMMBl).

4.6. B mocnenoBaTeIbHOCTH CIIOB, Pa3/IeIEHHBIX MPOOEIaMy, OTIPEACTUTh KOJTHYECTBO
CJIOB, HAUMHAIOIIMXCS € 3aJJaHHOM OYKBBI.

4.7. VI3 mocnenoBaTeNbHOCTH CJIOB, pa3felieHHBbIX MpoOeramu, BbIOpaTh CIIOBa, Y
KOTOPBIX MEPBBIH M MOCIEIHUA CHUMBOJIBI OJMHAKOBBIE.

4.8. B mocnenoBaTenbHOCTH CIIOB, Pa3/IEIEHHBIX MPOOEIaMHu, TOCie KaXKJoro CIIOBa
nepea mpoOeraoM BCTaBUTH 3aIATYIO, KPOME MOCIEIHErO CIIOBA.

4.9. Jlana cTpoka CUMBOJIOB. Eciii B He#l HeT cuMBoJia *, TO CTPOKY OCTaBUTh 0€3
U3MEHEHU, HHaYe 3aMEHUTHh CUMBOJI, CTOSIIUIH Mocye mepBoi *, Ha CUMBOII +.

4.10. [1ana nocienoBaTeIbHOCTh CIIOB, pa3/ieJIeHHbIX IMpoOenaMu. BriBecTu Ha skpaH
CJIOBa, BHYTPH KOTOPBIX UMEETCs XOTs Obl 0/1HA OyKBa, C KOTOPOM CII0BO HAUWHAETCS.

4.11. B cTpoke HailTH caMoO€ JUTMHHOE CJI0BO.

4.12. OmnpenenuTh, €CTh U B CTPOKE HU(POBbIE CUMBOJIBI; €CJIU €CTh, TO BBIBECTU MX
Ha 3KpaH.

4.13. BeIBeCcTH Ha 3KpaH CTPOYHbIE JATUHCKHE OYKBBI, KOTOPBIX B CTPOKE HET.



4.14. Y nanuth U3 CTPOKHU TJIacHbIC OYKBBI.

4.15. IlogcunTarh B CTPOKE KOJIMYECTBO CJIOB, IJIMHA KOTOPBIX MEHBIIIE 3aIaHHOM.

4.16. 3aMeHHTD B CPOKE BCe IHU(PPOBBIE CUMBOJIBI HYJISIMH.

4.17. Pa30UTh CTPOKY Ha JIB€ CTPOKH MPUMEPHO OAMHAKOBOM JUITMHBI TIO TPAHHIIE CIIOB.

4.18. Y nanute U3 CTPOKH JIMIIHUE MTPOOeIbl (HaYaIbHbIC, B CEPEIUHE CTPOKHU, B KOHIIE
CTPOKH).

4.19. IIpoBepuTh, €CTh JIU B CTPOKE 33/1aHHOE KIIFOUEBOE CIIOBO.

4.20. HaiiTu B cTpOKE CJIOBa C YMCJIOBBIMU CHMBOJIAMH.

5. ConepxaHue oTYeTA.
B OTUYCTC OOJIXKHBI 6LITB OTpa)KCHBI CJ'IGI[YIOH_II/IC HYHKTBII IecjiIb pa6OTBI, IIOCTAHOBKA
3aJIa4M, TEKCThI IPOrPAMM, PE3y/IbTaThl TECTUPOBAHMS, BHIBOJIBI.

KoHTposibHBbIE BOIPOCHI:

1. UYro Oyzer moyry4eHO B Ka4eCTBE pe3yJibTara IPH BIOJHEHUH NpeankaTa Str_len
¢ moTo4HbIM mabaonoM (i,i) ?

2. MOXHO JIM UCIIOJIb30BaTh MPEaUKaT CONCAat i Mogy4eHHs OcTaTKa CTPOKH MpPU
3aJIaHUK CTPOKH H €€ MOJICTPOKHU ?

3. Bo3moxHo nu mpumeHenue npenukarta frontchar co cBoGoapeiMu BTOpOH M
TpeThel MePEeMEHHBIMHU ?

4. MOoHO JU ¢ OMOIIBIO TipenukaTa frontchar moxcoeanHUTh 3aJaHHBIA CUMBOJ K

Havay CTPOKH ?

CKOJIbKO UMEETCsI BAPUAHTOB IMOTOYHOTO mabiona npenukara frontstr ?

6. Mmeercs CTpoka, conepxaias IMOCIEA0BaTeIbHOCTh HMMEH, pPa3IeICeHHBIX
npobenamu. Kakoil mpeaMkaT MOXKHO HMCIOJB30BaTh Uil MPeoOpa3oBaHUs 3TOH
CTPOKHU B CITUCOK MMEH ?

7. Hanummre npaBuio npeodpazoBaHus CTPOKU B CIUCOK aToMoB. Kakoil monyuurcs

CIIMCOK, €CJI B KayeCTBE BXOJHOTO MapamMeTpa 3TOMY MpaBUIly OyaeT meperaHa

cieayrorias ctpoka: “abc f17 38de, a5b”?

Hasnavenue mpeaukara isname.

9. CkoJbKO BapWaHTOB MOTOYHOTO IIA0JOHA HMMEIOT TPEAUKaThl MpeoOpa3oBaHUs
TUIMOB (3a UCKIoueHreM term_str) ? Cwmpica motouHoro mabmona (i,i) mis aTux
NpEe/INKATOB.

10. C moMmoImpl0 Kakoro IpeauKara NpeoOpa3oBaHHs THIIOB MOXKHO OIPEICIHTh
JECATHYHBIN KOJI CHMBOJIA ?

11. Ectp 1M CcTaHOApTHBIA TpeauKarT Juisi MpeoOpa3oBaHUs LENOro 4YHcia B
BEIIECTBEHHOE W HA000POT ?

o

©

JIABOPATOPHASA PABOTA 8.
HNCITOJIb30BAHUE COCTABHBIX OBBEKTOB.

1. Hear pabdoTbl: TpPHOOpPETEHUE NPAKTUYSCKUX HABHIKOB B COCTABICHUU U
otnazake [Iponor-mporpaMm ¢ cCOCTaBHBIMH OOBEKTAMHU.

2. Kparkue cnpaBoYHbIe JaHHbIE.

OOBEeKTH YTBEpPXKACHHI (KOMIIOHEHTBI) TPEACTABIAIOT CcoO0W maHHBIe. Tum
IPOCTHIX JAHHBIX OrPaHUYEH CTaHJIAPTHBIMH TUMaMu. PaccMoTpuMm —crenyroliee
YTBEPKICHHE:

JIOOHT (1eTp,My3bIKa).

Oba oObekTa (meTp, My3blKa) HUMEIOT NPOCTYIO CTPYKTYpYy, OHH INPEACTaBISIOT

camux cebs. JIr000i1 00BEKT, MPEACTABIAIOMINN caM ceOs, Ha3bIBACTCS MPOCTBIM 00BEKTOM.
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AHAJOTUYHO  CTPYKTYpa, COCTOSIIAas W3 TPOCTHIX OOBEKTOB, HA3BIBACTCS MPOCTOM
CTPYKTYPOH.

OOBEKT, MPEJCTABIAIOMNN IPYroil 00BEKT WM COBOKYITHOCTh 0OBEKTOB, HAa3bIBACTCS
COCTABHBIM O00OBEKTOM, a UCIOJB3YIOUIME TaKHe COCTaBHbIE OOBEKTHI CTPYKTYPHI -
COCTABHBIMH CTPYKTYPaMHU.

Bo3bmeM yTBepxaeHuE

kosexkusi(“HBano”,xuura(‘“UcnonszoBanue Typ6o-IIponora”,
”WNn,Conomon”  m3aanue(“Mup”,1993))).
[Ipenukar KOJUIEKIHUS COICPKUT COCTABHOM OOBEKT KHHIa, KOTOPHI B CBOIO
ouepellb COJIEP’KUT COCTABHOM OOBEKT H3aHUe.
Onucanue ykKa3aHHBIX CTPYKTYp B IIPOTPaMME MOXKET OBITh TaKUM:
domains
nudHas _OubIroTeka=KHUTA(HA3BaHUE,aBTOP,U3JaHHE)
u3JlaHue=u3/IaHNe(13/1aTeIbCTBO,I'O)
BJIQJICTICI],Ha3BAaHUE,aBTOP, U3 1aTEIHCTBO=symbol
rog=integer

predicates
KOJUTeKIIUs(BIaAeTel,JuYHas_O0nbmuoreka)

clauses
kosuekuus(“HMBanos”  kuura(“HcnonszoBanueTyp6o-

[Tponora”,”Un,Conomon” ,uznanue(“Mup”,1993))).

[IpencraBnenne 06a3bl NaHHBIX B CTPYKTYPUPOBAaHHOM  BHJE YyIOOHO 7S
W3BJICUCHHS U3 Hee HeoOXOoAMMOW MH(OpMaIuH. 37eCb MOXKHO CChUIATHCS HAa OOBEKTHI, HE
yKa3biBas B JIETAISIX  BCEX WX KOMIIOHEHT. MOXHO 3aJaBaTh TOJBKO CTPYKTYpPY
MHTEPECYIOMINX HAC O0BEKTOB U OCTABJIATH KOHKPETHBIC KOMIIOHEHTHI 0€3 TOYHOTO OMTUCAHHUS
WM JIUIIb C YaCTUYHBIM OTHCAHUEM.

IIpuMepsl BO3MOKHBIX 3aIIPOCOB K IIPUBEICHHON ITpOrpaMMe:

Kakue kauru ects B koyiekuu Msanosa?
kosutekuus(“MBanos”, X).

Kro aBTop xuuru “Ucnons3oBanue Typbo-Ilponora”?
kosuekuus(_ kuura(‘“UcnonsizoBanue Typ6o-IIponora”, X, )).

MoxHo co3naTe Habop MpaBWiI, KOTOpbIe Jenanu Obl B3auMOJEHCTBUE C 0azoit
JAaHHBIX 0oJiee yA0OHBIM, HATIPUMED:

kaura(Ha3sanue,ABtop,131anue):-

kosuekuusi(_ kaura(Hazpanue,ABrop,/3nanue)).
uznanue(M3nparensctBo,l'on):-kuura(_, ,m3ganue(M3narensctBo, ['on)).
ron_usaanud(I'on):-uznanue( I'on).

OTH mpaBuIia MOKHO HCIIOJIb30BaTh, HAIPUMED, B CIEAYIOIINX 3aMpOCax:

Kto aBTOp kuuru “Ucnons3oBanue Typoo-IIpomnora™?

kHura(“Ucnons3oBanue Typoo-IIponora”,X, ).

Ectp nmu B xoytekuu MBanosa kauru 1990 . uznanus?

xosutekiusi("MBanos", X),uznanne(_,1990).

[TpuMmeuanue: COOTBETCTBYIONIME MPEIUKATHI IS CO3TAaHHBIX MPABUII JIOJDKHBI OBITH
orpeieNieHsl B pasjene predicates.

3. Coaepxanue 3a1anus 1mo jadopaTopHoii padore.

CdopmupoBath 0a3y HaHHBIX O CEMbSX (MOXKHO HCIOJB30BaTh (aitnm Semja.pro,
NIPUBEICHHBI B TpuiokeHWH). Kaxkmas ceMbs  ONMUCBHIBACTCS OJHUM IPEITOKCHUCM.
WNudopmaniis o ceMbe PEACTaBICHa B BHUAE CTPYKTYphl. Kaxkmas ceMbsi COCTOUT U3 TpeX
KOMIIOHEHT: MY’Ka, KeHbl M AeTed. [lerell mpeacTaBUTh B BUAE CIHCKA, COCTOAIIETO U3
MPOU3BOJIBHOTO YHCIA D3JIEMEHTOB. Kaxaoro uineHa ceMbH MPEICTaBUTh CTPYKTYPOH,



COCTOSIIICH W3 YEeThIpEX KOMIIOHEHT: UWMEHH, (aMWINH, AaThl POXKACHHS, PAOOTHI.
Nudopmanus o pabore - ykazaHwe AODKHOCTM ®  oOkiama. I[lpumep omgHOTO W3
peIoKEHUH 0a3bl JaHHBIX:
cembsa(wieH cembH(‘‘Hukomnait”,”BanoB”, nara(12,maii, 1948), pabora(unxenep,210)),
yiieH_ceMbu(“AHHa”,”VIBanoBa”, nara(S,s1uBapse,1952), padbora(spay,190)),
[unen_cemovu(“Huna”,”Heanosa”,0ama(20,mapm,1971), paboma(cmyoenm,45)),
yiieH _cembu(“Oner”,”BanoB” , nata(25,ut0nb,1978),pabora(yuenuxk,0))]).

Jns  ympouieHus 3ampocoB MOKHO CcGOpPMHUPOBAaTh MpaBuia MAJs CIEIYIOIINX
MPEIUKATOB: MYK, )KCHa, JCTH, WICH CeMbH, PEOCHOK, JaTa_ pOoXACHHUS, padoTra (mpuMepbl
HEKOTOPBIX MPABUII €CTh B (aiine sSemja.pro).

W3 6a3bl naHHBIX ((aiisl ceMbsi.Pr0) MOIYYUTh CICIYIOIIYI0 HHPOPMAIIUIO:

. Ompenenuth UMEHA BCEX YICHOB CeMbH VIBaHOBBIX.

. Haiitu Bcex keH, pOJUBIIUXCS B SIHBApe.

. Haiitu Bcex meteit Mmostoxke 15 jeT.

. Haiftu ¢pamunum cemeil, MMEIOMNX HE MEHEE JIBYX JETeH.

. HaiiTu cembH, B KOTOpBIX jK€HA HE HOCUT (aMIIIUIO MY>Xa.

. HaliTu cembu, B KOTOpBIX ’K€Ha HE paboTaerT.

. Haiitu cembu 6e3 otua.

. B xakoii ceMbe ecTb JIeTHU-0JIM3HEIbI?

. Haittu moneit, pogusiuxcs 10 1950 r. u umeromux okiaa mexee 150.
10. Haiitu cembu 6€3 nereil.

11. Haiitu cembu, rae >keHa padoTaeT, a Myx He paboTaer.

12. Haiitu nereil, pa3Hulla B BO3pacTe POIUTENEH KOTOPHIX COCTaBiseT HE MeHee 15
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JIET.
13. Haiitu o0mmii noxon ceMbu MIBaHOBBIX.

4. Coaep:xanue oT4Yera: 1enb pabOTHI, MMOCTAHOBKA 3a/la4M, TEKCT IMPOTPaAMMBbI,
pEe3yJIbTaThl PadOTHI IPOTPAMMBI, BEIBOIBI.

KoHTposibHBbIE BOPOCHI:

1. YUto OTHOCHUTCS K IPOCTHIM JTAHHBIM ?

2. Yrto Ha3bIBa€TCS MPOCTHIM OOBEKTOM, MIPOCTOM CTPYKTYpOH ?

3. UTo TaKoe COCTaBHOI OOBEKT M COCTaBHAs CTPYKTypa ?

4. OyHKTOP COCTAaBHOTO OOBEKTA.

5. Moryt i apryMeHTBl COCTaBHOTO O0BEKTa OBITh TAK)KE COCTABHBIMU OOBEKTaAMH ?

6. OObsIBIEHHE COCTABHBIX TOMEHOB B pasjerie nmporpamMbl domains.

7. ConocTaBieHHE COCTABHBIX OOBEKTOB.

8. MoryT nu OBITH SJEMEHTHI CIHCKAa COCTaBHBIMU OOBEKTAaMH, KaK TaKOW CIIHCOK
o0BsBIIIETCS B pasjaenae domains ?

9. Moryt i1 aprymMmeHTaM# COCTaBHOTO 00bEKTa OBITh CITUCKHU ?

10. Kak 3amate menb B paszzaene goal, yToObl mpocmarpuBaiach BCsl 0a3a JaHHBIX,
COCTOSIIIIAs U3 COCTABHBIX OOBEKTOB, U B KOHIIE MPOCMOTPA BBIBOJIUIIOCH cooOIIeHe YEes ?

11. OO6bsBNIEHUE ANBTEPHATUBHBIX JOMEHOB.

JIABOPATOPHASA PABOTA 9.
PABOTA C ®ANJIAMMU.

1. Heap padoTbl: mpuoOpeTeHHE NPAKTHUYECKUX HABBIKOB B COCTaBICHUU H
otnaake [Iponor-mporpamMm, UCTIOIB3YIOMUX (HaNIIBI.

2. Kparkue cnpaBoYHbI€ JaHHbBIE.
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[Ipy wucnonp3oBaHUM B mporpamme ¢aiyioB ee HEOOXOAUMO CHAOIUTH ONMUCAHUEM
(baiisI0BOro J0MEHa, KOTOPOE BBITJISIIUT TaK:
file=datafile,
rae file - cranmapTHelii THI q0oMeHa ((paiitossii), datafile - morunueckoe nms daiina.
B (aiisioBOM OmnrcaHWU MOXKHO YKa3bIBaTh HECKOJBKO JIOTHYECKUX HMEH, HO Camo
OIMCaHUE JIOJDKHO OBbITh €MHCTBEHHBIM, HAIPUMED,
file=datafilel;datafile2;datafile3
[Ipu pabore ¢ (aitaMmu MOTYT HCIOJIB30BATHCS CIICAYIOUIHE BCTPOCHHbBIC MPEIUKATHI
Typ6o-IIponora:
openread(CumBommulmsa®aiina, msa®aitnaOC) (file,string) - (i,i) — orkpeiTue (aiina mas
YTCHHMS;
openwrite(CumBommulmsa®aiina, UmadaitnaOC) (file,string) - (i,i) — orkpeiThe daiiiaa as
3ammncHy;
openappend(Cumponnulimsadaiina, UmsadaiinaOC) (file,string) - (i,i) — orkpeiTue daiina
JUIsl TO3AIMCH B KOHEI] CYIIECTBYIOIIEro (aiina;
openmodify(Cumonnulimsadaiina, UmadaiinaOC) (file,string) - (i,i) — oTkpeiTue daiina
JUTSE MOAM(UKAITUY (ITCHHUS/3AITUCH );
readdevice(Cumponnullmsadaiina) (file) - (i) (0) — mepeaapecanus ycTpoicTBa YTCHUS;
writedevice(CumonnulmMsadaiina) (file) - (i) (0) — nepeaapecamus ycrpoiicTBa 3amnuch;
closefile(CumBoamulmsdaiina) (file) - (i) — 3akpeiTHe (daiina;
filepos(CumBonmnulmsadaiina,[Toszumms, Pexxum) (file,real,integer) - (i,i,i) (i,0,1) — ycraHoBka
WK ONpeJiesieHe MO3UIMN yKa3arens ¢aitna; Pexxum: 0 — oTHOCHTENbHO Havana (aiina, 1—
OTHOCHUTEJIBHO TeKylied nosuiuu (aitia, 2 — OTHOCUTEIBHO KOHIA (aitna; s madiiona
(1,0,1) Pexxum=0;
eof(CumBommulmsadaiina) (file) - (i) — mpoBepka Ha KoHel| (aiina;
flush(CumBonnulmsa®aiina) (file) - (i) — cOpoc nanHbIX U3 BHyTpeHHEro (aitioBoro Oydepa
B 33JITaHHBINA (Haii;
existfile(MmadaitnaOC) (string) - (i) — mpoBepka Hanuuus Gaiiia;
filemode(CumBomnulimsadaiina, Pexxum)(file,integer) - (i,i) — ycraHoBKka ykazanHoro Qaiina B
TEKCTOBBIW WJIU IBOUYHBIN pexuM: Pesxxum=0 — nBonunsblii, Pexxum=1 —TekcTOBH;
deletefile(MmadaiinaOC) (string) - (i) — ynanenwue ¢aiina ;
renamefile(Crapoemsa®aiinaOC, Hosoemsa®aitnaJ/IOC)  (string,string) - (i,)) -
neperMeHoBaHue Qailina,;
disk(ITytsOC) (string) - (i) (0) — ycraHOBIeHHE MyTH K (aitny;
dir(ITyreOC, Illabmon®aitna, UmsadaitnaOC) (string,string,string) - (i,i,0) — BeIOOp ¢aiina u3
YKa3aHHOTO JTUPEKTOPHS;
file_str(MmadaiinaOC,Ctpoka) (string,string) — (i,0) (i,i) — 3amuchk coaepPKUMOTO
TEKCTOBOTO (paiiyia B CTPOKY MJIH HA0OOPOT.
Hanpumep, npu 3anucu 1aHHbIX B (haidia mocie10BaTeabHOCTh JEHCTBUI caeayronast:
- OTKpBITHE (aiia ¢ MOMOIIBIO MPEeIUKaTa Openwrite;
- Ha3HaueHue (Qailyia B KauecTBe yCTPOICTBa 3alIUCH IpeanKaToM writedevice;
- cama 3anuch B Qaiii, Hanpumep, ¢ MOMOUIbI0 MPEeIUKaTOB Write min writef;
- HUCIOJIb30BAHUE JOOBIX JPYIHX MPEAUKATOB W TPABWI, OTBEYAIOIIMX HA3HAYCHHIO
IPOTPaMMBI;
- 3aKkphITHE daiina npeaukaroM closefile.

Bce a1y neiictBus B mporpaMme MOTYT ObITh OMMCAHBI CIIEYIOIIMM 00pa3oM:
openwrite(datafilel,”Filel.dat”),
writedevice(datafilel),
< 3amuchk B (aiin >
< mo0ble Apyrue npaBuiia WIK MpeIuKaThl >
closefile(datafilel).



[To Takoit ke cxeMe MOTryT OBITh ONMUCAHBI ACUCTBUS UTEHUsS JAHHBIX U3 Qailia u
JIO3aIUCH JTAHHBIX B (paii.

Bo BcTpoeHHBIX Tpemukarax uisi paboOTel ¢ (QaililaMd MOTYT HCIOJB30BaThCS
JOTMYEeCKHe WMEHAa CTaHJapTHBIX  YCTPOWCTB KoMmmbioTepa: Keyboard (kiaBuatypa),
screen (3kpaH aucies).

[Iporpamma, ocyiiecTBiSIONIas CYUThIBAHUE JAHHBIX C KJIABUATYphl U 3alHUCh UX B
¢aiin, MOXET BBITJISIICTh TaK:

domains
file=datafile
kstr,fstr=string

predicates

readin(kstr,fstr) /* urenne-3amnuce */

create_a file /* cosnanue daiina */
goal

create_a file.

clauses
create_a file:-

nl,nl,write(“BBenure ums daiina’),nl,nl,

readIn(Filename),

openwrite(datafile,Filename),
writedevice(datafile),
readIn(Kstr),/* BBOA mepBoii CTPOKHU C KIIaBHATYpPbI */
concat(Kstr,”\13\10”,Fstr),
readin(Kstr,Fstr),
closefile(datafile).

/* BBOJ MOCIEAYIOMUX CTPOK U 3alKCh UX B (aiin */

readin(“stop”, ):-I.

readin(_,Fstr):- write(Fstr),readIn(Kstrl),

concat(Kstrl,”\13\10”,Fstr1),
readin(Kstrl,Fstrl).

B npuBenenHoit mporpamme

KSstr - ctpoka, BBoiMMasi ¢ KJIaBUATYPBI,
Fstr - ctpoka, BeIBoiuMast B (aii.

CoaepxxumbiM (¢aiina Filename Oynyt nomonsenubsie cumBonamu “\13\10” BBoaMMBIC
nojbp3oBareieM cTpoku. Jlomomnenue crpoku cumBoiamu  “\13\10” wHeoOxomumo is
TOro, 4TOOBI Tpeaukar readln mMor pasnuuyaTh CTPOKHM MpPHU CUUTHIBAHUHM UX U3 (aiima B
nanpHelmem. PabGora mporpaMMmbl 3akaHUYMBAeTCs, €CIM BBeJEHA CTpoka “stop”. Bmecro
cuMBOJI0B “\13\10” MOKHO MCIOIB30BaTh CUMBOI “\N”,

3. Coaepxanue 3a1aHus 1no JadopaTopHoii padore.

N3 BXOMHOW CTpOKH, CoAepkalle MocaeqoBaTeIbHOCTh CIOB (HampuMep, KEHCKHUE
MMEHA), pa3/IeIeHHbIX po0eraMy, MOIYy4UTh MPEIOKEHHUs ¢ 3alaHHBIM UMEHeM (yHKTOpa
(HampuMmep, KEHIIMHA), apTyMEHTaMU KOTOPOT'O SIBJISIFOTCS CJIOBa BXOAHOM cTpoku. Kaxoe
IPEUIOKEHUE JIOJDKHO PpAacCIoJaratbCs B OTAEIBHON CTPOKE M 3aKaHYMBATHCA TOYKOM.
[Ipennoxenus 3anucaTh B Qaiii, a 3aTeM u3 (aiisia BRIBECTH HA SKPaH JUCTLIES.

4. 3anayu mo padore ¢ paiiaamu.
4.1. Paznenenue texcToBoro (aiina Ha JBa MPUMEPHO OJUHAKOBOM JUIMHBI MO TPaHHUIE
CTPOKH.
4.2. O0beMHEHNE TPEX TEKCTOBBIX (PaiijIoB B OJIUH.
4.3. HaxoxeHue B TEKCTOBOM (aiiiie JIBYX CaMbIX KOPOTKHX CTPOK.
4.4. Haxox/ieHre B TEKCTOBOM (haiiiie Tpex caMbIX JUIMHHBIX CTPOK.
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4.5. OnpeneneHue cpeaHel JTUHBI CTPOK TEKCTOBOTO (aiiia.

4.6. M3BnedeHne U3 TEKCTOBOTO (haijia CTPOK, JUTMHA KOTOPHIX MEHBIIIE 33a/IaHHOM.

4.7. VI3Bnedenune U3 TEKCTOBOTO (haiiia CTPOK, UIMHA KOTOPBIX OOJIbIIE 3aJaHHOM.

4.8. CopTupOBKa CTPOK TEKCTOBOTO (hailyia B MOPSAIKE YMEHbIIECHUS UX JJINHBI.

4.9. CopTupoBKa CTPOK TEKCTOBOTO (hailiia B OPSIKE YBEINICHUS UX JITUHBL

4.10. M3BreueHne U3 TeKCTOBOTO (aitia CTPOK, B KOTOPBIX €CTh YHCIIOBBIC TaHHBIC.

4.11. Iloxcyet B TEKCTOBOM (paiisie KOJIMUYECTBA CTPOK, UTHHA KOTOPHIX MEHBIIIE 3aJAHHOM.
4.12. IloxcueT B TEKCTOBOM (haiiie KOJTMYECTBA CTPOK, JUTMHA KOTOPBIX OOJIBIIE 33 JaHHOM.
4.13. Tloxcuet komuvecTBa MUMPOBBIX CHMBOJIOB B TEKCTOBOM (haiie.

4.14. Y nanenue u3 ¢aiina, cogepxariiero Tekct [Iposor-nporpaMmpl, KOMMEHTApHEB.
4.15. Y nasienue U3 TEKCTOBOTO (paiiia CTPOK, B KOTOPBIX HET 3arjiaBHBIX OYKB.

4.16. JlyonupoBaHue KakJ1I0H BTOPOH CTPOKH TEKCTOBOTO (haiia.

4.17. YcedeHue Bcex CTPOK TEKCTOBOTO (paiiia 0 yKa3aHHOM JJIMHBI.

4.18. M3Breuenune U3 TEKCTOBOTO (aitia CTPOK, 3aKaYMBAOIINXCS TOYKOM.

5. Coaep:xxkanue oT4eTa: 1eNb pabOThl, MMOCTAHOBKA 3a/1ayd, TEKCT IMPOTrPAMMBI,
pe3yabTaThl padOTHI TPOTrPAMMBI, BHIBOIBI.

KoHTpoJ/ibHbBIE BOIIPOCHI:
1. OOwbsBnenue GpaitoBbIX JTOMEHOB.
2. Kakue u3 ycTpOHCTB SIBISIFOTCS CTaHJAPTHBIMH yCTPOMCTBAaMM BBOJA M BBIBOJIA
10 YMOJIYAHHUIO.

3. BcrpoeHnHsle Tornueckrue IMEeHa CTaHAAPTHBIX YCTPOICTB BBOAA-BBIBOIA.

4. Yro Takoe JOru4eckoe (CMMBOJIMUECKOE) UM (haiisia u r1e OHO OOBABISETCS ?

5. Moxer i OBITH 3amMCaHO JIOTHYECKOE MMs (aiiyia B mporpaMme ¢ MPONUCHON
OYKBBI ?

6. Coxpassiercs i conepkumoe ¢aiina, OTKPBITOrO JUIS 3alMCH PETUKATOM
openwrite ?

7. Kak MOXHO JOTIOJTHUTB COJEPKUMOE (paiiya HOBBIMU TaHHBIMH ?

8. Kakoii mpeaukaT oTKpsIiBaeT (aiiil OJHOBPEMEHHO Ha YTEHUE U 3aIHUCh ?

9. Yro mpowmsoiiner, ecinu (aiiy, OTKPHITHIN Ui 3aMCH, HE 3aKPBITh MPEIUKATOM
closefile ?

10. Kakue npeanKaThl CIIyXat s TIepeaipecaliiii yCTPOHCTB YTCHHUS-3aIICH ?

11. Kak MO>KHO 3amucatrhb COJepKMMOE BCEr0 TEKCTOBOIO (hailyia B CTpOKy ?

12. Hy)xHO 7M1 OTKpBIBaTh W 3aKpbiBaTh (aiijl TpU HCIOJIB30BAHWHU MPEIHKATa
file_str?

13. Kak Hanbosee mpocTo BEIBECTH COAECPKUMOE BCETO TEKCTOBOTO (haiiyia Ha SKpaH ?

14. Yro ucnonb3yeTcs: B Ka4eCTBE apryMeHTOB B npenukarax eof u existfile ?

15. Kakoii npenukaT CIy»XHT IJIs1 9TEHHs CTPOKHU U3 (aiina ?

16. MosxHo i ucnons3oBaTh npeaukar filemode nuist ycranoBneHust pexuma paboThl
¢ Qaiinom (OMHApPHBIN MM TEKCTOBBIN) ?

17. Ha3naueHue TpeThero aprymenta npeaukata filepos.

JIABOPATOPHASA PABOTA 10.

INOCTPOEHUE MEHIO.

1. Ieab padoThl: yMEHHE CO3/7aBaTh B MpPOrpaMMme YyAOOHBIA JJIST MOJTH30BATENS
uHTEpdeiic.

2. Kparkue cnpaBoYHbI€ JaHHBIE.

Ha puc. 2 paercs cTpykTypHas quarpaMMa [porpaMMbl, HCIOJIb3YIOLIEH
YIPOILIEHHOE MEHIO.
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result

show_menu

process(0)

process(1)

Puc. 2. CtpykTypHas quarpamma nporpamMmmbl

process(4)

IleneBoe yTBepkaeHHe result co3maer riaBHOoe MeHro show menu. B riaBHOM
MEHIO MOXHO  BbBIOpaTh  OJHY W3 I[ISTH OINHWH, Kakaas H3 KOTOPBIX peaau3yeT
OIpeICTICHHYIO orepariuio (Process).

Bo3MOXHBIN BApUaHT POTrPaMMBI.

predicates
nondeterm repeat
process(integer)
show_menu
result

goal
result.

clauses
result:-

show_menu,nl,write("Haxxmure mo0yro knaBumry"),

readchar(),exit.
repeat.
repeat:-repeat.
show_menu:-
repeat,

Write("************************************************") nl
1 '

write(" 0 Bsixox"),nl,

write(" 1 Cosnanue daiina"),nl,

[t (1 *FFFrhddhkkddkkkhkkkkdkkkhhkhhhkkkkkkkkhkkkkrrkxx") | n|
write ,nhLnl,
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/* aHANOTHYHBIC TPEATIOKEHUS IS onuid 2-4 */
write("Ha6epute onny u3 nudp (0-4): "),
readint(N),N<5,process(N),N=0,!.
process(0):-
nl,write(" Bsixon u3 menio"),nl.
process(1):-
/* peanmu3anus mporiecca co3manus daiina */
write(" Jlas Bo3BpaTa B IlIaBHOE MEHIO Ha)XMHUTE JIF00YI0 Kiaapumny'),nl,nl,
readchar( ).
/* aHAJOTUYHO MHUIIYTCS OCTAJIbHBIC TIpaBumiIa process */

IIpaBuno mnosTopa repeat, sBIsAACH ONHOW U3 KOMIIOHEHT HEKOTOPOIrO IPaBWIIA,
o0OecrieunBaeT LUKINYECKOE BBIMIOJIHEHUE PACIIONIOKEHHBIX Moce repeat mozieneit JaHHOTO
npaBuJa.

3. Copep:xanue 3a1aHus no JadopaTropHoii padore.

Coznath IporpaMMy, HCIIOJIb3YIOLIYI0 MEHI, B KOTOPOHW MpPeryCMOTPEHO
BBHITMIOJTHEHHE CIIEIYIOMUX ACUCTBUN: co3maHue (ailia, AomoHeHue uMeromerocs aiina,
pEeAaKTUPOBAHUE TAaHHBIX (aiiia, TPOCMOTp JaHHBIX (aiina, ynaineHue daiina.

4. Copep:xaHue oOT4YeTa: I1eIb pPA0OOTH, IOCTAaHOBKA 3a7add, W300pakeHHe
CTPYKTYPHOM JHMarpamMmbl MPOrPaMMBbI, TEKCT HPOTPaMMBbI, pe3yJIbTaThl PabOTHI
mporpamMmabl, BbIBOABI.

KoHTpo/IbHBIE BONPOCHI:

Ha3nauenue n mexaHusm paboThl npasuiia repeat.

MokHO 1 BMECTO repeat ucronp30BaTh B MPaBHIIE MIOBTOPA APYroe uMs ?

Yro oToOpakaeTcst Ha CTPYKTYpHOM AuarpaMMme nporpammsl ?

Kak MOXXHO pacHIMpHUTh CTPYKTYPHYIO IUArpammy, NMPHBEIECHHYIO B JaHHOU

pabore ?

5. MOXHO JH OTOXIECTBUTH CTPYKTYPHYIO IHAarpaMMy CO CXEMOW alropuTMa
IporpamMMsl ?

6. Kak MOXHO W3MEHHTh TPHUBEACHHBIH BapUaHT IPOTPAMMBI, YTOOBI TpHU
peanu3ayy Kax/10ro MyHKTa MEHIO He HY»KHO ObLJIO BBOAUTH UM (haiina ?

7. Kak Oyzmer paOoTarh NMpHUBENEHHBIN BapuUaHT MPOrPaMMbI, €CIU MPU BBOJE
HOMepa MyHKTa MEeHI0 HabpaTb, Hanpumep, uudpy 77

8. Uro mpou3oiieT, eciii B KOHIIE MpaBuiia Process yopars moesns readchar( )?

9. OObsACHUTb, KakUM OOpa3oM M B KaKUX CiydasX IIOCJ€ BBIIOJHEHUS
OTJENIFHOTO MMyHKTa MEHIO MTPOU3BOIUTCS OMSTH BO3BPAT B TJIABHOE MEHIO ?

P

JIABOPATOPHASA PABOTA 11.
JAUHAMUYECKHUE BA3bl JAHHBIX.

1. Ieap padoThl: MPUOOPETCHHE MPAKTUICCKUX HABBIKOB COCTABJICHUS U OTIAJIKH
porpaMM, paboTaoMUX C JTAUHAMUYECKOW 0a301 JaHHBIX.

2. Kparkue cnpaBoYHbI€e JaHHBIE.

B Visual Prolog umerorcst cnienmaibHble CpeICcTBa Jisi OPTaHU3AIUN PEISIIIMOHHBIX
6a3 manabix (BJ1). Ilpenukarsl 6a3bl JaHHBIX OMKMCHIBAIOTCS B pasjaeine facts, xoropsrii
JOJKEH pacroiaraThCsi B IMporpamme mepen pasneiom predicates. Bce yrBepxkaeHus c



nperKaTaMi, ONMUCaHHBIMU B pasnene facts, cocraBmsior auHamuueckyro BJl, xoTopas, B
OTJIMYME OT HEU3MeHseMoll cratnueckod bJl, sBistomeincs 4acTpio Koja MpOrpaMMbl, B
nporecce paboThl MPOTpaMMbl MOXKET MEHSATHCS, T.€. M3 HEE MOXKHO  YHAIATh JIFOObIE
coJiepKaIirecs B Hel yTBEPIKICHHUS, a TakKe J00aBIIATh HOBBIC.

JuHamudeckass 0aza JaHHBIX PACIIONAracTCsl B OMEPATUBHOW MaMsTH (PEe3UACHTHAsS
BJI).

Hampumep, B nunamuyeckoir BJl comepikatcs cBeneHus 00 UTpoKax-PpyTOOTUCTaxX ¢
npeaukarom dplayer, Torma TpeOyeTcs cienyroiiee onucaHue:

database

dplayer(name,team,number),

rae name, team, number - TUIIBI JaHHBIX, OIKCaHHbIC B domains.

Hns pabotel ¢ nmuHammuueckoi B/l MOTYT MCITOIB30BaThCSI BCTPOSHHBIE TPEIUKATHI:

asserta(<gaxr>) (dbasedom) : (i) -  3aHecenue HOBoro ¢akrta B HaAYaIO
auHamudeckoin BJI;

assertz(<daxr>) (dbasedom) : (i) - 3aHeceHue HOBOro (akTa B KOHEIl TUHAMUYCCKOMN

B/JI;

retract(<dakr>) (dbasedom) : (i) - - yIaJeHUE YTBEpXKICHHS (OIHOTO) H3
JuHaMu4deckon b/I;

retractall(<daxr>) (dbasedom) : (i) - - yHOaJieHue BCEX YTBEPKIACHUU IS

YKa3aHHOTO Mpeaukara (mapamerp <hakt>) uz nuHamudeckon b/1.

Jlomen auHamuueckoil 0as3el maHHBIX Obasedom oOBsIBIIIETCS ABTOMATHYCCKU IS
Ka)XJI0T0 MpeauKara u3 pasjaena facts, mostomy onuceiBath ero B pasaene domains He HYXKHO.

save(Mmsadaiina) (string) : (i) - 3amuce Ha auck quHaMu4eckoit BJ1;

consult(Mmsdaiina) (string) : (i) - mobaBieHue TeKCTOBOro (aiiia, COXpaHEHHOIO
paHee peNKaToOM Save, K JUHAMUYeCKON 0a3e JaHHBIX.

findall(TTepemennas, Tepm,Crimcok) : (i,i,0) — c6op u3 BJl oobekroB Ilepemennas B
cnucok Crucok. Ilapametp Ilepemennast 1oyKHa SBISATHCS OJHUM U3 apryMEHTOB IpeaAuKaTa
Tepm. Cnucox no/bkeH ObiTh omucaH B pazgene domains. Hampumep, moarens
findall(Name,dplayer(Name,_, ),L) cdopmupyer cnoucok L damuiuii Bcex ¢yTrOOIUCTOB,
OIMMCAaHHBIX B IUHAMUYECKON 0a3e maHHbIX npeaukarom dplayer.

Wnornga  ObIBaeT MNpeANOYTHTENBHO HMETh uacTh uHGpopmauuu bBJ[ B Bume
yrBepxkacHu cratndeckod bBJI. Cpa3y mnocine akTWBM3alMM NpOTpamMMbl 3TH JAaHHbIE
3aHociTCs B AuHamudeckyto B/l (¢ momompro mpeawkaTroB asserta u assertz). B obGmiem
npenukatel ctatnueckoit bJ[ uMeror apyroe ums, HO Ty ke GopMy MpeAcCTaBICHUS TaHHBIX,
YTO M pEeAuKaThl TuHaMuyeckout b/1.

[Mpequxar cratnueckoir BJI, cooTBercTBYrOmMiA npeaukary dplayer fMHaAMU4eCKOMH
bJI, ectb

predicates
player(name,team,number)
clauses

player(“AnamoB”,”Ilunamo”,4).

player(“Cunopos”,”Toprieno”,8).

[TpaBuiiom ans 3aHeceHus B quHamudeckyto bJl uHopmaruu u3 cratuueckoit bJ]
ABIIAETCH:

assert_database:-player(Name, Team,Number),

assertz(dplayer(Name, Team,Number)),
fail.

assert_database:-!.

Ucnone3yemblii B 3TOM mnpaBuie npenukar fail mosBonser mnepedpath Bce
YTBEp)KICHUS MTpeauKaTa player.

[TogoGHBIM 00pa3oM MOXKHO 3amucaTh MIPABWIO I OYHCTKU AuHaMu4deckon b/l

clear_database:-
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retract(dplayer(_, , )),fail.
clear_database:-!.
BMmecTo obpariieHus K ToMy MpaBuily MOXKHO 3amnucaTh moauesns retractall( ).

3. Coaepxanue 3a1aHus 1mo JadopaTopHoii padore.

Pa3zpabGotath caMo00y4aroluiicss aHIIO-PYCCKUI cJ0Bapb, CYIIHOCTh KOTOPOTO B
cienymomeM. B mporpamme umeercs HEKOTOpBId HA0Op TMap aHTIUICKUX U
COOTBETCTBYIOIIUX UM pPYCCKHMX cJIOB. [lo BBEACHHOMY CIIOBY MBI JOJKHBI IIOJIYYUTH €TI0
nepeBo/] (C aHMIMKICKOTO Ha PYCCKUN WM HA000poT). Eciam HYyKXHOTO cJOBa B CIIOBape HET,
JIOJDKHA OBITh MPEyCMOTPEHAa BO3MOXHOCTH IIONOJHEHUs CJIOBaps JSTUM CJIOBOM C €ro
nepeBoioM. B koHIe paboTel nporpammel gonoiaHenHas b/l nomkHa coxpansTbes B (aiiie, a
IpY HOBOM 3allycKe IporpaMMbl MHpopmauusa u3 Qaiina 3aHocuTcss B AMHamudeckyro b/l,
KOTOpasi MOXET OISITh IMONOJHATHCSI. B mporpamme mnpenycMOTpeTb BO3MOXKHOCTh
PEIAKTUPOBAHUS WM yHIaJeHUs OTIASIbHBIX mnpemaoxkennii bJl. Beibop oTaenbHBIX oMU
JIOJIKEH ITPOU3BOJIUTHCS U3 MEHIO.

JlonosHUTENbHBIE 3a/1a4u K pabore:

1. BroiOpath u3 ciioBapsi pycckue cioBa (BbIBOJ Ha 3KpaH MO OAHOMY B CTPOKE), B

KOTOPBIX €CTh 3aJJaHHas OyKBa.

2. BeiBecTn Ha 2PKpaH BCIO JWHAMHUYECKYI0 0a3y (DaKTOB, OTCOPTHPOBAHHYIO B

aJ1()aBUTHOM HOPSIZIKE IO PYCCKUM CJIOBaM.

3. BriOparp u3 crioBapst aHTIIMIICKHE cTI0Ba (BBIBOJ HAa KPaH MO0 OJJHOMY B CTPOKE),

HAYMHAIOIINECs C 3aJJaHHOM OYKBBI.

4. BpiOpath u3 ciioBapsi pycckue cjoBa (BBIBOJ Ha 3KpaH IO OJHOMY B CTPOKE),

3aKaHYMBAIOIIMECS HA 33/1aHHYIO OYKBY.
5. BriOparbk u3 cinoBapsi aHIJIMHCKKUE CI0Ba (BBIBOJ HA SKPaH MO OJHOMY B CTPOKE),
JUIMHA KOTOPBIX MEHbILIE 3aJaHHOM.

6. BeiOpare u3 cioBapsi T€ mapbl CIOB (BBIBOJ KaXKIOH Hapbl CIOB B OTAEIHHOMN
CTPOKE), B KOTOPBIX JUIMHA PYCCKOI'O CJIOBA MEHbIIIE JUTMHBI aHTJIUICKOIO CII0BA.

7. BbiOparh U3 cioBaps UM PYCCKHE U aHIVIMMCKHE clioBa (BBIBOJ HA SKpaH IO
OJIHOMY CJIOBY B CTPOKE), B KOTOPBIX IIepBasi U MOCIeIHsAs OYKBbI O/INHAKOBBIE.

8. BeiOpare u3 cioBapst M pycCKHE W aAHIJIMICKHE CioBa (BBIBOJ HA DKpaH IO
OJIHOMY CJIOBY B CTPOKE), B KOTOPBIX €CTh XOTs Obl 0JIHa MOBTOPSIOIIAsACS OyKBa.

4. CoaepsxaHue oT4eTa: 11e)Ib pabOThI, TOCTAHOBKA 33Jjau, CTPYKTYpHas JuarpaMma
IPOrPaMMBbl, TEKCT MPOTrPaMMBbl, pe3yIbTaThl pabOThI, BHIBOJBI.

KouTtpoJibHbIe BONPOCHI:

['ne pacnionaraercs TuHaMU4eckasi 0aza JaHHBIX ?

OTanune cTaTHYECKOH 0a3bl JaHHBIX OT JUHAMHUYECKON 0a3hbl JaHHBIX.

Kak MoxHO cTaTrueckyro 0a3y JaHHBIX MepeciaTh B JUHAMUUYECKYIO 0a3y JaHHBIX ?

['me B mporpamMme OOBSBISAIOTCS NpPEIUKATHl CTATUYECKOM M JUHAMHUYECKOH 0a3

TAHHBIX ?

5. Uem ornuyarorcs (hakThl CTATUYECKON M JUHAMUYECKOW 0a3 JNaHHBIX ISl OJHOTO U
TOr0 k€ 00BbeKTa ?

6. MoxHo nu B pasaene facts oObSIBUTH HECKOJIBKO MPEAMKATOB JTUHAMHYCCKOW Oa3bl

JTAHHBIX ?

MoskeT 71 OBITh B TIpOrpaMMe HECKOJIbKO passesnos facts ?

Moryt nu ¢akThl TMHAMUYECKON 0a3bl JAHHBIX COAEPKATH IEPEMEHHBIE ?

MOKHO JT1 B ITMHAMUYECKOW 0a3e JaHHBIX Pa3MECTUTH TpaBHia ?

1O Kak coxpanuth ¢akThl, pa3MelIeHHbIE B THHAMUYECKON 0a3e JaHHBIX, Ha TUCKE ?

11. Kak MOKHO yJaJIuTh U3 TUHAMHYECKOH 0a3bl TaHHBIX CPa3y HECKOIBKO (haKTOB ?

12. Ha3nauenwue crangaptHoro npeaukara findall.
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13. CriocoOsb1 3aHecenust (pakToOB B TMHAMUYECKYIO 0a3y TaHHBIX.

14. MoHO T I3MEHUTH COXPAHECHHYIO B (a1 JMHAMUYECKYIO 0a3y JaHHBIX CPEACTBAUT
0OBIYHOTO TEKCTOBOTO pPelaKTopa ?

15. TpeboBanus k Gpopmary ¢aiiia, B KOTOPOM COXpaHEHA JMHAMUYECKas 0a3a JaHHBIX.

JIABOPATOPHAS PABOTA 12.
BHEIIHUE BA3bl JAHHBIX.

1. Hean padoThl: MPUOOPETEHHWE NPAKTHYECKUX HABBIKOB COCTABJICHUS U OTIAIKU
nporpamm, padoTaronux ¢ BHemHer b/I.

2. Kparkue cnpaBo4Hble JaHHbIE.

Visual Prolog napsny ¢ BHyTpeHHMMH Oa3amu JaHHbBIX (71a0. pab. 11) mojmepxuBaeT
BHemHue bJI. Buemmnsis BJl oObluHO co3maeTcs B cilydae, €clii 00ObEM JaHHBIX OOJIbIIe
cBoOoHON yactu O3Y wim mpezmnonaraercss 3HaunMTenbHOe pacmupenue bJl. B ormuume ot
BHyTpeHHell BbJl Bo BHemHed BJl[ TepMbl MOTYyT XpaHUTBCS HE TOJBKO B BHUJIE CTPYKTYpBHI,
MIOXO0KEH Ha (QaKT, HO U B BHJIE CIIUCKOB, CIIOXKHBIX CTPYKTYP, YHACEIN U T.1.

Buemusist BT coctouT u3 rienodexk (chain), B KOTOPBIX XpaHATcs TepMbl. KonuecTBo TepMOB
B LIETIOYKE HE orpaHudeHo, B bJ[ MoxeT ObITh 000€ yncio nenovyek. Kaxaas menodka umeeT
cBoe ums (tuma Symbol) u Moxer ObITh 00paboTaHa Kak OTHENbHAs TPYIIa JaHHBIX. Bcs
BHeIHAA b/l B 1e10M Takke JIETKO YNpaBiisieMa Kak OTAEJIbHBIN MOIYIIb.

OObsBnenue BHemHen b/1:
domains
db_selector=<Umsab/]1>;<UmabJ[2>...

IIpeaukarsl 1y pa6oThl co Beeil BHemHel B/]
a) Cosmanue HOBOI (rycToii) B
db_create (Mmsab/l, Umsdaiina, Mecto)(db_selector, string, symbol):(i,i,i)

Hanpuwmep: db_create (db_name, “f1.dat”, in_file)
db_create (mydba, “f2.dat”, in_memory)
Tperuii mapamerp mpemukara onpesenaser Mecto pacmojoxenus Buerrneit BJI: in_file
(s BHewHero (daiina), in_memory (s RAM), in_EMS (s EMS-namsitn).
Bremnss 6a3a naHHBIX, co3/1aHHas mpeankaroM db_create, cunuraercsi OTKPBITOI.

b) OrkpsiTre paHee co3aanHoi BJ]
db_open (Umsb/l, Umsdaiina, Mecro) (db_selector, string, symbol):(i,i,i)

¢) Komuposanue B/l B apyroe mecto (Harp., u3 daiina B O3Y wiu Ha000poT)
db_copy (Mmsb]l, Umsdaiina, HoBoe_mecto)(db_selector, string, symbol):(i,i,i)

d) 3akpsite B/l (B KOHIIe pabOThI)
db_close (Mmsb/1)(db_selector):(i)

e) VYaanenwe BJ]
db_delete (Mmsadaiina, Mecto)(string, symbol):(i,i)

f) Ortkpeitue B/, momeueHHO# Kak omrOouHas
db_openinvalid( Umab/l, Umsi®aiina, Mecto)(db_selector, string, symbol):(i,i,i)

g) IMonyuenue nadopmanuu o B
db_statistics(Mmsab/l, KonnuectBo tepmos, O6bem OIl non_rtabmumamu BJ], O0beM
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naMsTH 3aHATOH TepMamH_M_ykasatensimu,CBoOomHas mamsth)(db_selector,real,
real,real,real):(:(i,0,0,0,0)

h) OmnpenencHre UMEH 1EMOYEK BO BHeMIHEH B/l
db_ chains( Umab/l, Llens)(db_selector, symbol):(i,0)

i) TloBeimenue Hagexuoctn bl Ha aucke (Tabmuiel BJ1 3amuceIBalOTCS Ha JHCK)
db_flush(Mmsb1)(db_selector):(i)

J) Onpenencuue umen B+nepeBbeB BHetHei BJ]
db_btrees(Mmsab /1, Ums BJlep)(db_selector, string):(i,0)

Ipennkarsl AJ1s1 padoThI ¢ HENOYKAMU
Lleroyky TepMOB 3aIIOMUHAIOTCS MOCIEA0BATEILHO U OJJTHOBPEMEHHO JOCTYITHA TOJIBKO OJHA
nenoyvka. Kaxxaas menovka uMeeT CBOE UM, KOTOPOE HUTIE CIISIIUATILHO HE OOBABIISCTCS.
[erouka co3gaeTcs, ecliv €€ UMsI BIIEPBbIE BCTPETUIIOCH B IIpeIMKaTax 3anucu TepmoB B b1,

Jist 3amicu TepMOB BO BHEIIHIOK B/l cimykat ciieayromume Tpy npeauKara;
chain_inserta(Mmsb/l, Lens, [Tom, Tepm, Yka3)(db_selector, symbol,<domain>,<term>,
ref):(i,i,i,i,0)
chain_insertz(Mmsb/l, Lens, [Tom, Tepm, Yka3)(db_selector, symbol,<domain>,<term>,
ref):(i,i,i,i,0)
chain_insertafter(Mmsb/l, Ilens, Jlom, Vka3, Tepm, HosYka3) )(db_selector, symbol,
Nwmsab ]l — ums, nanHoe BHemHe# B/ B mpenukare db_create;
ens — uMs nenouku (tum Symbol);
Jlom — Tun (I0MeH) BCTaBIIIEMOTO TEPMa;
Tepm — BcTaBsieMblil TEpM;
VYka3 — ykasaresb Ha BCTaBlsieMbli TepM (Tun ref), B TpeTheM mpeaukare — ykasarelb TepMa,
nocJjie KOToporo Bcrapisiercs Tepm ¢ ykazatenem HoBYkas.
Ykazareinu OTHOCSATCS K CIICIUAIbHOMY, ONPEICIICHHOMY B CHCTEME THITY JTaHHBIX ref.
[penukater chain_inserta u chain_insertz anamoruusbsl 1m0 (QYHKIHSIM BCTPOCHHBIM
npeaukaTam asserta u assertz. Ilpemukar chain_insertafter ciayxuT ans BCTaBKH TepMa MEXIy
TepMaMH, y>Ke 3aHeCEHHbIMU B b/I.

VY nanenue nenouku: chain_delete( Umsb/, Lens) (db_selector, symbol):(i,i)

IIpenukatel
chain_first( Umsb/l, Llens, Yka3_na_nepssiii_tepm)(db_selector, symbol, ref):(i,i,0)
chain_last( ImabB /I, Ilens, Yka_na_mnocneauuii_tepm)(db_selector, symbol, ref):(i,i,0)
BO3BPAILAIOT YKA3aTeb COOTBETCTBEHHO HA MEPBBIN U MOCIEIHUN TEPMBI B 3aIaHHOMN LIEITOYKE.

N3Bnedenne TepMoB u3 BHelHeW b/l ocymecTBisgeTcs npeaukaToM
chain_terms( Umsab/1, Lens, oM, Tepm, Yka3)(db_selector, symbol, <domain>, <term>,
ref):(i,i,i,0,0) (i,i,i,i,0)
[TapameTpsl mpeaukara Takue ke, kak u y chain_inserta u chain_insertz. Otiuune B TOM, 4TO
YEeTBEPTHIN MapaMeTp MOKET ObITh BBIXOJHBIM. [Ipu mradmone (i,i,1,i,0) mapamerp Tepm MoxeT
OBITH 33J]aH YaCTHYHO, T.€. OyJIyT M3BJIEKAThCS U3 CBSI3AHHOT'O CITMCKA HE BCE TEPMBI, @ TOJIBKO C
HY>KHBIMH CBOWCTBaMH.

IIpenukatel
chain_next( Umsab/l, Llens, Yka3_Ha cneayrommii_tepm)(db_selector, symbol, ref):(i,i,0)
chain_prev( Umsab]l, Ilens, Yka3_na_npeasiaymuii_tepm)(db_selector, symbol, ref):

(i,1,0)
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BO3BpaH_[aIOT YKa?)aTeJ'HJ COOTBCTCTBCHHO Ha CJ'IGI[YIOH_[I/Iﬁ nu HpeILBIILYH_[I/If/’I TepMBI OTHOCHUTCJIIBHO
3aJaHHOTO.

IIpennkars! AJs1 padboThI ¢ TEPMaAMK
3ameHa Tepma
term_replace( Umsab/l, Jom, Yka3, Tepm) (db_selector,<domain>,ref,<term>): (i,i,i,i)
3aMeHsieT TepM C yKa3aTesiaeMm YKa3 HOBbIM TepMoM Tepm tuma Jom.

VY nanenue tepma
term_delete( Umssb /1, Llens, Yka3) (db_selector, symbol, ref):(i,i,i)
N3Bneuenue tepma u3 BHeniHen b/]
ref_term( MUmsab/l, Jom, Yka3, Tepm) (db_selector,<domain>,ref,<term>)::(i,i,i,0)

IIpumep nporpamMmsel, YuTAKOLIEH TepMbl U3 BHemHel b/1:
domains
db_selector = mydba % 00bsIBIICHHE UMCHH BHeIIHEH BJ]
dbdom = city(cityname, code);
person(family, name, street, code)
cityname, code, family, name, street = string
predicates
rd( ref ) % w3BieueHue TepMoB u3 b/
clauses
rd( Ref) :- ref_term( mydba, dbdom, Ref, Term),
write(Term), nl, fail.
rd( Ref) :- chain_next( mydba, Ref, Next), rd( Next).
Rd().
goal
db_open( mydba, “dd.dat”, in_file),
db_chains( mydba, Chain),
chain_first( mydba, Chain, Ref),
rd( Ref).
B npuBeneHHOM NpuMepe u3BJIeYEHNE TEPMOB U3 BHelHel b/ mpoucxoaur B npeaenax
TOJBKO O,Z[HOI>'I OCIIOYKH.

Urto6s! u3Bnedys TepMsbl Beell b/ (13 Beex 1ienoyex), Hy>kHO MOAU(UIIMPOBATH MTPaBUIIO
rd( Ref ), ynanue u3 Hero nmocnennee npemioxkenue rd(_). B aTom ciaydae mocie u3BieueHUs U3
NEepBOM IIETIOYKH BCEX TEPMOB MPOMCXOIMT Bo3BparT Kk moxuenu db_chains pasgena goal u
OCYILECTBIISICTCS TIEPEXO/1 K CIIEAYIOIIEH LenoYKe, U3 KOTOPOH OyAyT M3BIEKaThCs BCE TEPMBI U
T.J1. 10 KoHIIa BHemHen B/I.

3. Copneprxanue 3aganus o 1adoparopHoii padore.

CoznaTh BHEIIHIOK 0a3y JaHHBIX Ha JMCKE, MMEIOUIYI0 JIBa CBA3aHHBIX CHHCKa (IBe
nenovku chain) ¢ umeHamu, Hapumep, gr215 u gr315. Ctpykrypa TepmoB BHewHer B/

student( ®amunus, Ums, [lata_poxaenus, [Tox).

W3Bneur u3 mepBoi LEeNoyku (aMWIMK U UMEHA CTYJAEHTOB YKa3aHHOIO I0Jla U U3 00enx
1enoyex — pamMuiIny 1 UMEHa CTYJEHTOB, POAUBIIMXCS B 3aJaHHOM MeECSIIE.

B menwo mnpeaycmoTpeTs onepanuu cos3gaHus BHemHed bJl, uzBnedenus w3 b/l HyxHOU
uH(pOpMallMl B COOTBETCTBUM C 3aJaHueM, jaomnoiHeHus bJl HOBbIMU Tepmamu, ynajaeHHUs
TepMOB u3 b/l, mpocMoTpa conepKUMOro OTAEIbHBIX LEeNoYeK BHemHen b/I.

JonomauTeIBHBIC 337291 K paboTe:

1. BoiBecTu Ha 3KkpaH BCiO BHemHOI0 bJl, oTcopTHpoBaHHYIO B anaBUTHOM IMOPSAIKE IO

baMuTusaM.

2. BwiOpath u3 Bceit B/l ¢amminum (BbIBOJ Ha 3KpaH MO OJHOM B CTPOKE), B KOTOPHIX €CTh

3aaHHasi OykBa (HE3aBUCHUMO OT PETHCTPA).
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4.

BeiOpare u3 Bceit b/l ¢damunmum  (BeIBOg Ha SKpaH MO OJHOM B CTPOKeE),
3aKaHYMBAIOIIMECS Ha 33/1aHHYIO OYKBY.

BriOpate u3 Beeit B/l pamunnm (BBIBOA Ha SKpaH MO OJHOW B CTPOKE), HAUMHAIOIIUECS C
3aJIaHHON OYKBBI.

Bri6pats u3 Beelt B/ damunmnn u nMeHa (BBIBOJ KaXKIOH Maphl B OTACTBHOM CTPOKE), T/IE
JUTMHA (haMUTTMM MEHbIIE IJTUHBI UMEHH.

Bri6pate u3 Bceit BJ] ¢pamunum (BbIBOJ Ha 5KpaH MO OJHOW B CTPOKE), AJTMHA KOTOPBIX
MEHbIIIE 3aJaHHOMN.

Bri6pate u3 Bcelt bl pamunuu (BBIBOA Ha DKpaH MO OJHOW B CTPOKE), B KOTOPHIX €CTh
XOTs1 OBl 0JTIHA TTOBTOPSItOIIAsCS OyKBa (HE3aBUCUMO OT PETHCTPA).

BriOpate u3 Bceit BJ] dammimu (BeIBOA Ha SKpaH MO OJHOH B CTPOKE), B KOTOPBIX
nepBasi v MocJyieHssl OyKBbl OJUHAKOBbIE (HE3aBUCHMO OT PETUCTpPa).

Conep:kanue oryera:

[lenp paboOThl, IOCTAHOBKA 3aJaud, TEKCT IPOrpaMMbl, pPE3yJbTaThl TECTUPOBAHUS
IPOTrpaMMbl, BEIBObI.

ok w

8.
9.

KoHTposibHbIE BOIPOCHI:
Otnuuns BHENTHEH 0a3bl JaHHBIX OT JUHAMUYCCKOMU 0a3bl JTaHHBIX.
Kakue 00beKTbl [aHHBIX MOTYT OBITh UCIHOJIB30BaHbI B KayecTBe TEPMOB B
IUHAMAYECKON W BHEIIHENH 0a3ax JaHHBIX ?
I'e u xak mpou3BOaUTCS OOBSIBIICHNE BHEIIHEH 0a3bl JaHHBIX B pOrpamMme ?
I'te MoskeT pacronaratbcsi BHEITHSIS 0a3a NaHHBIX ?
Cornamienus 06 IMEHOBAaHUHU CTaHAAPTHBIX MPEIUKATOB yIIPaBICHUs BHEIIHUMU 0a3aMu
JIAHHBIX.
Uro Takoe Lernoyka BHeIIHel 06a3bl JaHHBIX ?
['me BmepBwie mpu paboTe ¢ MpOrpaMMOl, MCHOJIB3YIOIICH BHEIIHIOW 0a3y JaHHBIX,
BCTPEUYAETCS UMsI LIETIOYKH ?
Urto npou3oiier, eciii Ipy BBOJE JaHHBIX HEMPABUILHO HAOPAHO UMS LIETTOYKH ?
YTo comepKUTCs BO BHEIIHEH 0a3e TaHHBIX, CO3IaHHOM npeankaTom db_create ?

10. Kak MO>KHO OIpeIeTuTh IMEHA IIeM0YeK BHENTHEH 0a3bl JAHHBIX ?
11. Kakue craHAapTHBIC MPEAUKATHl UCIOIB3YIOTCS Ui 3aHECEHHUS TEPMOB BO BHEIIHIOKO

0a3y MTaHHBIX ?

12. Kakue CTAHAAPTHBIC MPCAUKATBI HUCIIOJB3YIOTCA I JABUKCHHUA II0 TEpMaM BHEIITHEM

0a3bl JAHHBIX ?

13. Kakue CTAaHAAPTHBIC NPCAUKATHI HUCIIOJB3YIOTCA IJId U3BJIICUCHUA TCPMOB H3 BHEIITHEHN

0a3bl JaHHBIX, Y€M OHHU OTINYAOTCS ?

14. Yto Takoe ykaszarenb T€pMa, €ro THUII.
15. O0bsicauTh, Kak ¢ momoineio mpaBwia rd(Ref), wucmonap3yemoro B mporpamme,

MIPUBEICHHON B pa3jiene 2, U3BJIEKAIOTCS TEPMBI U3 OJHOM IIEMOYKH (M3 BCEX LEMoUeK) ?

16. Kak MO»XHO OTKPBITh BHEIIIHIOK 0a3y JaHHbBIX, TIOMEUYEHHYIO Kak omubouHas (invalid) ?
17. Byner nu OoTIMYaThCS CKONMMPOBAHHAs BHEUIHSA 0a3a IAHHBIX C ITOMOINBIO TpeauKara

db_copy ot opurunana ?

JABOPATOPHASI PABOTA 13.
B+/IEPEBDSL.

1. I_le.m, paﬁ()TLIZ HpI/IO6peTCHI/IC MPAKTUYCCKUX HABBIKOB COCTABJICHUA W OTJIAAKU

nporpamm, padoraronux ¢ B+nepespsimu.

2. Kparkue cipaBo4HbIe JaHHBIE.
B+nepeBo sABisIeTCSl CTPYKTYpPOW [aHHBIX, KOTOPYIHO MOYKHO NPHUMEHATH Uil OYEHb

3(1)(I)CKTI/IBHOFO METOa COPTUPOBKHU 0OJIBIIIOr0 KOJIUYCSCTBA JaHHBIX.
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B+aepeBbs HaxoasaTcs BO BHelIHeW 0a3e naHHbIX. Kaxkneiii Bxon B B+mepeBo — 3To mapa
BEITMYUH: K04 (MHPOPMAIIMOHHOE TIOJIE 3aIllMCH, M0 KOTOpPOMY TOoCTpoeHOo B+mepeBo) u
CBSI3aHHBIN C THM KIIFOUOM YKa3aTellb 0a3bl NaHHBIX. [Ipu BBOJE HOBOHM 3al¥CH BO BHEUTHIOIO
BJI IIponor BKItOYaeT KIIK0Y M yKazaTellb, COOTBETCTBYIOIIME ATOM 3amucu, B B+uepeso.
B+nepeBo pa3duTo Ha OTAETBHBIE CTPAaHHULIBI MM Y3761, Kaxkeiii y3en B+uepea sBnsercs
a0 mocneaHuM (JIMCT), MO0 MOPOXKAAET J1Ba HIDKEIeKaux y3na. Kaxablii y3en coaepKuT
CpyIIy KJIIYe U3 3aJaHHOro auanaszoHa. [lo 3HaueHu0 Kiro4a MOKHO OBICTPO MPOBEPUTH, HE
HAXOJUTCS JIM MCKOMBIA KJIIOY BHYTPU JMara3oHa KOHKpeTHOro ys3ia. Eciu ma, To ObicTpo
HaXOJIUTCA YyKa3aTellb 3aliCH; €CJIM 3HAauY€HHE KIJII04Ya MEHbIlE Auana3oHa KIoued y3nia, To
MOMCK BEETCs MO JIeBoi BeTBU B+aepesa, ecnu 6osbliie — 10 IpaBoil.
B-+nepeBo co3naercs ¢ mOMOIIBIO MTPeAUKATa
bt _create(Mmsab/l, UmaB+nep, IlepB+umep, HduKu, ITop)(db_selector, string, bt selector,

integer, integer): (i,i,0,i,i)

Nmab]l — ums Buemnet b1, B kotopoit coznaercs B+aepeso;

NmsaB+nep — ums, kotopoe naet B+aepeBy mosib3oBaTeb;

[lepB+nep — mnepeximouaTenb (CChUIKA), MCIOIB3YEMbIH JAPYTUMU MpeAUKaTaMHu IPpU
BBITIOJIHEHHUH onepaiui ¢ B+aepesow;

JnKn — nnuna kimoya, B Ipeaenax KOTOpoi OyleT MpOM3BOAUTHCS YHOPSAIOUYMBAHUE KITHOUEH
MIpU TIOCTPOCHUH JIEPEBA;

[lop — mopsaok nepeBa, ONPEAEISIOIMI, CKOJbKO KIOUEH 3allOMHUHAETCS B KAXKIOM Yy3Je
B+naepesa. [lns 6a3 naHHBIX cpeqHero pasmepa pekomenayercs [lop=4.

151 OTKpBITHSA, 3AKPBITHA M yAAJeHUus: B+aepeBa uCnoyIb3yrOTCS IPEAUKATHI:
bt_open(Mmsab/l, UmsaB+nep, ITepB+naep)(db_selector,string,bt_selector):(i,i,0)
bt_close(Mmsb /1, ITepB+aep)(db_selector, bt_selector):(i,i)
bt _delete(Mmsab/I, UmsaB+naep)(db_selector,bt_selector):(i,i)
Hwxe npusenen mnpumep IpaBuia, IPOBEPSIOLIETO, CYIIECTBYET JM OTKPBIBAEMOE
B+z[epeBo; €CJIK €TI0 HET, TO OHO CO34acCTCA:
external_open(Bt_sel):-
existfile(“parts.dba”),!,
db_open(parts, “parts.dba”,in_file),
bt open(parts,”’parts.tree”,Bt_sel).
external_open(Bt_sel):-
db_create(parts,”’parts.dba”,in_file),
bt create(parts,”’parts.tree”,Bt_sel,10,4).

HN3menenus B B+epeBe OTHOCUTENBHO KIIFOYa OCYIIECTBISIOTCS ABYMSI IIPEAUKATAMU:

1) key insert(Mmsab/l, TlepB+mep, Koy, Ccouika)(db_selector, bt_selector, string,

ref):(i,i,i,i)

- BCTaBJjsieT HOBBIH Kimou (MHpopmanuoHHoe mozne) B B+aepeso. Ilapamerp Kirou
SABJISIETCA HOBBIM KIIFOUOM, a CchuIKa SABISIETCA HOMEPOM CCBUIKH BI[, MMpUuHaJIC)KAIINM 3TOMY
KIIIO4y.

IIpumep:

domains

db_selector=mydba
dbdom=person(family,name,sex)
family, name=string
sex=char
goal
db_open(mydba,”dd.bin”,in_file),
bt open(mydba,”personnames”,Bt_sel),
chain_inserta(mydba,namechain,,dbdom,person(“Hoffman”,”Artur”,’m’,),Ref),
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key insert(mydba,Bt sel,”Artur”,Ref),
db_close(mydba).

2) key delete(Mmsbl, IlepB+mep, Kmrou, Ccouika)(db selector, bt selector, string,
ref):(i,i,i,i)

- yaaJjseT K4 u3 B+uepesa.

s ocyuiecTBiieHrs MOUCKa B B+aepeBe NCHOIb3yIOTCS ClleyoNne IpeIuKaThl:

key_search(Umsab/l, [TepB+uaep, Kitou, Cewuika)(db_selector,bt_selector,string,ref):(i,i,i,0)

- HaxonuT Kkiaod B B+nepese. Ecim kimrou HaiineH, Homep cchuiku b/, mpunamiexammit
TOMY KITtouy, Oyzaer Bo3BpalieH depe3 mapameTp Ccbuika. Ecnu kirod He HaleH, IpeauKar
OyIeT HecoryiacoBaH, OJIHAKO BHYTPEHHUH ykaszaTellb B+aepeBa Oyaer yka3plBaTh Ha KIIIOY,
CIIEIYIOIINN HEMOCPEACTBEHHO 3a TEM, Ha KOTOPBIN yKa3aTellb YKa3bIBal JI0 MOMCKA KITF0Ya.

key current(Mmsab/l, [TepB+nep, Kirou, Cepuika)(db_selector,bt selector,string,ref):(i,1,0,0)

- BO3BpallacT TEKYLUH KJIFOY U HOMEp CChUIKM b/I Mg TeKyllero BHyTpEHHErO yKa3aTelst
B-+nepesa.

key first(Mmsab/l, [TepB+nep, Ccpuika) (db_selector, bt _selector, ref):(i,1,0)

key last(Mmab/l, ITepB+nep, Ccbuika) (db_selector, bt_selector, ref):(i,i,0)

key next(Mmsb/l, [TepB+nep, Ccbuika) (db_selector, bt_selector, ref):(i,i,0)

key prev(Umsab/l, IlepB+aep, Ccruka) (db_selector, bt_selector, ref):(i,1,0)

OTH TpeauKaThl, UMCIOIINE OJWHAKOBBIM (opMar, MepeMenialoT BHYTPEHHUH yKas3aTelb
B+nepeBa COOTBETCTBEHHO Ha MEPBBIA, MOCIEAHMMA, CIACAYIOIIMA WU MPEABLAYIIMA KIIOYU B
B-+nepese u Bo3Bpanaror Homep ccbUIKK b/l, 3a1aHHBIN 111 COOTBETCTBYIOIIEIO KIIFOYA.

IIpumep:

/* Cozmanme B/l tuna rpynma(®@amwmmms, Bec). Cozmanne B+uepea mo momo «Becy. BriBoj
dbamMuIMii YICHOB TPYIIILI B MOPsiIKE YObIBaHUS Beca */

domains
db_selector = mydba % oObsiBIICHHEC UMEHH BHelIHEH BJ]
dbdom = gruppa(string,string) % oObsBICHKE JOMEHA TEpMa
predicates
insert_term(bt_selector) % 3aHeceHue TepMoB B b1
show_up(bt_selector) % mpocmoTp B+nepeBa B 0OpaTHOM mopsiake
clauses

insert_term(Bt_sell):-
write(“Damunus:”),readln(Fam),Fam<>"aaa”,
write(“Bec :”),readln(Ves),
chain_inserta(mydba,chain,dbdom,gruppa(Fam,Ves),Ref),
key insert(mydba,Bt_sell,Ves,Ref),
insert_term(Bt_sell).
insert_term():-1.
show_up(Bt_sel):-
key current(mydba,Bt_sel, ,Ref),
ref_term(mydba,dbdom,Ref,gruppa(Fam,Ves)),
write(Ves,” “Fam),nl,fail.
show_up(Bt_sel):-
key prev(mydba,Bt_sel, ),
show_up(Bt_sel).
show_up().
goal
db_create(mydba,”gruppa.bin”,in_file),
bt create(mydba,”ves”,Bt sell,3,3),
insert_term(Bt_sell),
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key last(mydba,Bt_sell, ),
show_up(Bt_sell),
db_close(mydba).

3ameuaHus K IporpaMMe:

a) Ecnu ynopsiiounBaHue MPOM3BOIUTCS 1O HECKOJIBKUM IOJISIM, TO JUIS KXIOr0 M3 3THX
HOJIeH CO3/1aeTCs CBOE JBOUYHOE JACPEBO.

6) IIpu BcTaBKe HOBOrO Kitoya B 0a3y MAHHBIX I OJHOTO U3 IMOJICH THIT JAHHBIX 3TOTO
TIOJISL TIPH CCBHUIKE Ha HEro B mpeaukare Key insert momkeH ObITh String wiam npuBeieH K String c
MIOMOIIIBIO MIPEANKATOB MPEOOPA30BAHHMS THIIOB.

B) Eciiit BBIBO/I 1O KITFOUY TIPOU3BOAUTCS B IPSIMOM MOPSIJIKE, TO CTPOUTCSI COOTBETCTBYIOIIEE
npaBuwio (B goal ucrmonssyercs mpenukar Key first Bmecto key last, a B mpaBuie show _up
BMecTo Key_prev ucnonbsyercs key-next).

3. Conep:xxaHue 3a1aHusl 1Mo JabopaTopHoii padoTe.

CosznaTh BHENIHIOW 0a3y JaHHBIX Ha JUCKE CIEAYIOMEro ¢popmara:

student( Homep 3auetku, ®amunus, Cpeaauii 6as).

B aroit BJ] o kaxxaomy u3 mosneit copmupoats B+aepeso.

Tpebyercs:

a) BBIBECTH ()aMWJIMH CTYJICHTOB B IMOPSIIKE BO3PACTAHHSI HOMEPOB 3a4CTHON KHUKKH;
0) BBIBECTH (paMHIIUU CTYACHTOB B aI(paBUTHOM MOPSIKE;
B) BBIBECTH (DaMWIINU CTYJIEHTOB B TIOPsIIKE YOBIBAHMUS CpEAHETO Oasia.

B Mmenro npeagycmorpers onepauuu co3naHus BHewHeW bJI, u3Bnedenus us b/l HyxHON
uH(pOpMAaIlMM B COOTBETCTBHHM C 3aJaHueM, JomnojHeHws bJl HOBBIMH TepMmamu, ymajacHUS
tepmoB u3 bJI, mpocmoTpa coaepKUMOro oTenbHbIX B+aepeBbes.

JlononuurenbHble 3a1a4u K padoTe:

1. BriOparp u3 06a3bl JaHHBIX (haMUIUMK (BBIBOJ HA SKpPaH IO OJHOH B CTPOKE), B KOTOPBIX
€CTh XOTs ObI OJJHA TOBTOPSIOIIAsCS OYKBa.

2. BriOpath u3 0a3pl JaHHBIX (pamrmu (BBIBOJ Ha dKpaH MO OAHOW B CTPOKE), B KOTOPHIX
niepBasi M MOCJICTHSST OYKBBI OJTMHAKOBBIC.

3. BoiOpate u3 0a3pl AaHHBIX (QamMuind (BBIBOJ KaXKIOW B OTAENBHOM CTPOKE), IIMHA
KOTOPBIX MEHBIIIC JJIMHBI HOMEPA 3a4eTKH.

4. BpiOpate u3 0a3pl JaHHBIX ¢amMuwiud (BBIBOA Ha JKpaH MO OJHOM B CTpOKE), JUIMHA
KOTOPBIX MEHBIIIE 3aJaHHOM.

5. BpiOpate u3 06a3pl gaHHBIX (aMwinu (BBIBOJ Ha JKpaH IO OJHOH B CTpOKe),
3aKaHYMBAIOIINECS Ha 33JJaHHYIO OYKBY.

6. BbiOpath u3 0a3bl JaHHBIX ¢Gamuiauu  (BBIBOJ Ha SKpaH IO OAHOM B CTpOKE),
HAYMHAIOIIKECS C 3aIaHHON OYKBBI.

7. BpiOpaTh u3 0a3bl JaHHBIX HOMEpA 3a4€TOK (BBIBOJ Ha HKpaH MO OJHOMY B CTPOKE),
CyMMa ITU(POBBIX CHMBOJIOB KOTOPBIX MEHBIIIE 32/IaHHOTO YHCIIA.

8. BniOpaTh U3 0a3bl JaHHBIX (haMHIUM (BBIBOJ Ha 3KpaH MO OJHOH B CTPOKE), B KOTOPBIX
€CTbh 3a/1aHHas OyKBa.

4. CopepxaHue oTyera:
Llens paboThl, TOCTAaHOBKA 3a7ayd, TEKCT TNPOTPAMMBI, pE3YyJIbTaThl TECTUPOBAHUS
IMporpaMMmael, BbIBOIBI.

KoHTpoJibHbIE BONIPOCHI:
Uro Takoe B+aepeBbs, T1ie U 1715 4ero OHM UCIIONIBb3YIOTCS ?
Otnuune B+nepesa ot nBonyHoro (OMHAPHOTO) AepeBa.
MexaHu3M ynopsiio4YMBaHusl TaHHBIX B IBOUYHOM JIEPEBE.
Uro npencraiiser coboit kirrou B+epesa ?
Crpanuua, jyiMHa U nopsiiok B+nepesa.

agbrwbnE
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6. Kax B mporpamme co3naercst B+uepeso ?

7. Kakue craHmapTHBIC TMPEAMKATHI MCTOIB3YIOTCS NJIsi OTKPBITHS, 3aKPBITUS U YAAJICHUS
B+nepesa ?

8. Kak M0HO BCTaBUTBH HOBBIN K104 B B+1epeBo ?

9. Kak MOXHO y#anuTh ko4 u3 B+nepesa ?

10. Kakue crangapTHBIC MNPEAMKATHl HCIOJB3YIOTCS Il YCTAaHOBKM YyKaszaTels KiIroda
B+nepeBa Ha nepBblii, mocaeHUH, TEKYIIHH KITIOY ?

11. Kakue craHmapTHbIC IPEIUKAThl UCIOJIB3YIOTCS IS MEepEeMEIeHUsT yKa3aTels Ha KoY
B-+nepesa Briepen u Hazaz ?

12. Kakoii T”II TaHHBIX JTOJDKHBI UMETh Kitoun B-+aepesa ?

13. Kak MOXHO ompeeiuTh uMeHa B+aepeBheB BHEITHEH 06a3bl JaHHBIX (CM. JTa00paTOPHYIO
paboty Ne 12) ?.

14. Kak MO>XHO TIOJyYUTh CTATUCTUYECKYI0 HH(popManuo o B+uepese ?

15. B xakoM nopsiike pa3mectsaTcs B B+nepese cnenyromue 3Hauenus kiaova: 1, 2, 5, 12,437

JIABOPATOPHASA PABOTA 14.
PEKYPCUBHOE OBBABJIEHUE JTOMEHOB.

1. Heap paGoTbl: NpHOOpPETCHHWE TPAKTUYECKUX HABBIKOB COCTABICHUS W OTJIAJIKU
pOTrpaMM, MCIIOJIb3YIOIIUX PEKYPCHIO IPU 0OBSBICHUN TOMEHOB.

2. Kpatkue cnipaBo4YHbIe TaHHbIE.

[Tpu o6bsBeHnn gomenoB Visual Prolog mo3BosisieT ucmosb3oBaTh peKypcuio. D10 ObIBacT
MOJIC3HBIM TIpH (hopManM3alyi 3HAHUKW O HEKOTOPBIX 00BbeKTax. B Takoro poma oObsSBICHHUSX,
KakK HpaBI/IJIO, I/ICHOJII)3YIOTC$I aJH)TCpHaTI/IBHBIe JOMCHBI, HpCI[CTaB.HeHHI)IC B BUJC CprKTyp.

B kauectBe mpumepa paccMOTpuUM, KakuM o0pa3oM (HOpMaIu3yrOTCs 3HAHUS MPHU pacdere
CONIPOTHUBIICHHS TOCJIEI0BATENbHO-TIAPAIIICIIBHON JJIEKTPUYECKON CXEMbl, NPUBEACHHOW Ha
puc. 3.

rl

r3

r2

r4

Puc. 3. PacuerHas anexkrpuyeckas cxema

BBenem gomeH, oONpenensionMid  MNpPENCTaBICHHUE CXEMBI: OTIEIbHBIM  PE3UCTOPOM,
MOCJICAOBATCIIbHBIM COCAUHCHUCM PC3UCTOPOB, MapalJICIIbHBIM COCAUNHCHUCM PE3UCTOPOB.
typ=res(symbol);
posl(typ,typ);
par(typ,typ)
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B ctpykrype res(symbol) mapamerp B ckoOkax ompenensier CHMBOJINYECKOE UMSI OTJCITBLHOTO
pPE3UCTOpa WIIK HEKOTOPOU CXEMBI U3 PE3UCTOPOB.

Ha3nauenue BBOJAMMBIX IPEIUKATOB:

resist(cumB_mmsi, Conp) — omnmcaHue pe3uCTOpa, OOO3HAYCHHOI'O HAa CXEME HMEHEM
CHMB_MMsl U uMmemomero comnporusiesue Conmp (WM cXeMbl C HMMEHEM CHMB MMs U
comporusienuem Corp);

schema(cumB_mmsi, omuc_cXeMbl) — OINHMCAHHE CXEMbI COCIMHEHHS PE3MCTOPOB; MEPBBII
IapaMeTp — CUMBOJIMYECKOE UM CXEMBI, BTOPOM — ONMCAaHUE MOCIEN0BATEIbHOCTU COCIUHEHUS
AJIEMEHTOB CXEMBI;

sopr_el(omuc_cxembl, Comnp) — omnpeeinenue conporusicaus Conp OTAeIbHOIO BapHaHTa
CXEMBI OIIMC_CXeMBbI: PE3UCTOPA (UJIU CXEMBI), IOCIIEI0BATENbHON BETBU, TapaJLIICIIbHON BETBY;

result(cumB_umsi, Comp) — 1eJeBOC YTBEPXKACHHE JUIA  ONPEJACIICHUS  OOLIEro
conpotusiieHuss Conp paccUMTHIBAEMOI CXEMBI C UMEHEM CMMB_HMS.

Texcr IIposor-nporpammasi
domains
typ=res(symbol);
posl(typ,typ);
par(typ,typ)
predicates
resist(symbol, real)
schema(symbol, typ)
sopr_el(typ, real)
result(symbol, real)
goal
result(ab, R).
clauses
resist(rl,3).
resist(r2,5).
resist(r3,4).
resist(r4,8).
schema(ab, par(res(rl),posl(res(r2),par(res(r3),res(r4))))).
sopr_el(res(E),R):-resist(E,R).
sopr_el(posl(C1,C2),R):- sopr_el(C1,R1), sopr_el(C2,R2),R=R1+R2.
sopr_el(par(C1,C2),R):- sopr_el(C1,R1), sopr_el(C2,R2),R=(R1*R2)/(R1+R2).
result(N,R):-schema(N,C),sopr_el(C,R).

3. Copep:xaHue 3a1aHus 10 Ja00paTopHOIi padore.
PaccunTats 0o01iee CONPOTUBIIEHUE CXEMBI, TPEUI0KEHHON IPENoJaBaTEIeM.

4. Coaep:kaHue oT4eTa:
Ilenp paboThl, NOCTAaHOBKA 3a7ayd, TEKCT MPOTPAMMBI, pE3YyJNbTaThl TECTUPOBAHUS
mporpamMmal, BbIBOABI.

KoHTpoJbHBIE BOIIPOCHI:
[Touemy nomen typ, 0OBSBICHHBIH B IporpamMme pasjena 2, iBIseTcsl peKypCUBHBIM ?
Yo 03HAYAIOT CHMBOJIHI «;» B OOBSIBIICHUH JoMeHa typ ?
OOBSACHUTD, KaK IPOU3BOJUTCS ONHMCAHHUE HIEKTPHUUECKON CXEMBI B IpOrpaMme ?
MosxHo 5 3amucaTh B paszerne goal menmeBoe yTBep)KICHHE CIEIYIOMIAM 00pa3oM:
result(AB, R) ?

el o

37



5. Kakue M3MeHEHUS HYKHO MPOU3BECTH, YTOOBI B PE3Yy/IbTAaTEe BBIIOIHEHUS MPOTPAMMBI
OTIpeNeNsuIoch O0IIee CONMPOTHBICHHE MAapaJIeIbHOW BETBH, COCTABICHHOW U3
pe3uctopoB 3 u r4 ?

6. Kak MOXHO omucarb cxemy, IpeACTaBICHHYIO TPeMs TapajlIeIbHBIMUA BETBSAMH ?

7. Tlpu paboTe ¢ KakuMU JPYrUMH OOBEKTaMU, KPOME DSJICKTPHUECKONH CXEMBI, MOTYT
UCTIOJIB30BaThCS PEKYPCUBHBIC JIOMEHBI ?

JIABOPATOPHASA PABOTA 15.
OCHOBBI PABOTHBI B CPEJAE BU3YAJIBHOI'O ITPOI'PAMMMWPOBAHMUA
VISUAL PROLOG.

1. Heab paGoThl: NpUOOpETEHHE HAYATbHBIX HABBIKOB CO3JaHUS IpapuyecKoro
uHTepdeiica moap30BaTes CPeACTBAMU BU3yallbHOU cpebl pazpaborku Visual Prolog.

2. Kparkmue cnipaBo4YHbI€e JaHHbIE.

2.1. Co3ntanue HOBOTO TTPUIIOKEHUS.

[Mpu momomm myHkra meHto Project | New Project Bbi3biBacTCsi 3KCIIEPT MPHIOKCHUI
Application Expert.

B mnone Project Name 3amaercs WMs HPOCKTa, KOTOPOE SKCIEPTOM IPHIOKCHUI
UCTIOJIB3YETCs JJIsi aBTOMATUYECKOM reHepanuu (aiiia mpoeKTa ¢ paciumperueM VP u ¢aiiia ¢
pacuupenuem Prj (ecau ormeden ¢uaxoxk Multiprogrammer Mode, paspemiaromnuii paboty
HECKOJIbKUX MIPOTPAMMHUCTOB HAJl IPOCKTOM ).

B none Base Directory yka3biBaeTcsi KaTajor, B KOTOPOM OyJeT HaXOIUThCsl POeKT. [1pu
MIOMOIIIM KHOMKK Browse MOXHO OTKpBITH Opay3ep KarajioroB W yka3aTh TOT, KOTOPBIA
HeoOxoauMm. Mcmonb3yst moe Subdirectory, MoxHO co3aaTh Ui MPOEKTa CBOM IMOJKATAIOT B
OJTHOM U3 POJIUTEIIbCKUAX KaTaJIOTOB.

Ha Bkmagke Target ompenenstorcs 3HadeHUs 4eTbipex mapamerpos: miatdopma (DOS,
DOS Extended, Windows16, Windows32), nons3oBarensckuii uarepdeiic (VPI, EasyWin,
WINBIND, Textmode, Other), tun neneBoro oobekra (exe, dll), ocHoBhas mmardopma
(Prolog, MSVC++32bit) (moguepkHyTbl YCTaHOBKH 110 YMOJIYaHHIO, JJIsl HAILETO MPOEKTa X
OCTaBUTbH 0€3 U3MEHEHUS).

Ha Bxmaake VPl Options moxHo onpenenuts, kakue VPI-naketsl OyaeT MCIoab30BaTh
HPOEKT (OCTaBJISIEM OTMEUYEHHBIC YCTAHOBKH 110 YMOJTYAHUIO).

[Tocne BBINIOJTHEHUST HEOOXOJMMBIX YCTAaHOBOK Haxkumaercss kHomka Create mis
TeHepaly BCEX HEOOXOIUMBIX (aiiIoB U CO3aHUS MPHUIIOKEHHSI [0 YMOJTYAHHIO.

B okxHe mpoekTa cpeibl BH3YalbHOH pa3paOOTKH ceiuac TOJDKHBI OBITH JIBA MCXOJHBIX
MOy <uMsi_mpoekTa>.pro u VPITools.pro.

[Tocne Toro, kKak MPOEKT Co3/1aH, KomaHna MeHi Project | Run orkommnmimpyer u
BBIMIOJTHUT €r0. JIOJKHO MOSBUTHCS HEOOJBIIOE IPUIIOKECHHUE.

2.2. I3MeHeHHE MEHIO.

B okHe mpoekta HaxuMaM KHONMKY MeNU Ha JeBOH mMaHeNnu WHCTPYMEHTOB. B
[IEHTPATHLHONW YaCTH OKHA IMPOCKTA IMOSBUTCS CIIMCOK MEHIO, 3apETUCTPHPOBAHHBIX B TPOCKTE.
JIBakapl IIEJKaeM MbIbl0 Ha nyHkTe Task Menu (wimm Haxkumaem kHomky Edit) mis
aKTUBH3AIMH PeIaKTopa MEHI0. B OkHe pemakTopa BhIOMpaeM ITYHKT MEHIO, TOCJIEe KOTOPOTO
Oyzner n00aBIATHCS HOBBIM MYyHKT MEHIO BEPXHEr0 YPOBHS, M HaxumaeM KHomky New. B
nosiBuBIIeMcs okHe Menu Item Attributes B mone Text HaOupaeM ¥Ms HOBOTO MyHKTa MEHIO.
WIMS-KOHCTaHTY JIJIsl TyHKTa MCHIO BBOJMTH HE HY)KHO: OH aBTOMATHYECKH MOJYYUT KOHCTAHTY
¢ npedukcoM id_ 1o yMOT4aHUIO.

[lepen uMeHeM MyHKTa MEHIO MOKET OBITh CUMBOJI &, KOTOpBIN OMpeAenseT, 4To Mpu
OTOOpaX€HUH MEHIO CHMBOJ, CIEAYIOUUH 3a &, OyneT MOJUYepKHYT. DTO HCHONB3YEeTCs IS
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onpezaeneHus “ropsunx’’ KiaBuil. “I'opsuyro” KiIaBUILy MOKHO OIIPENEIUTh, HalledaTaB CUMBOJI
B nojie Accelerator u BeIOpaB cooTBeTCTBYMOIIYIO KOMOMHanuio Kiapuim Shift, Alt wim Ctrl.

JloGaBieHHe MyHKTa MEHIO 3aKaHYMBaeTCs HakaThueMm kHonku OK.

C moMoluIpI0 peakTopa MEHI0O MOKHO CO3/1aTh MOJAMEHIO ISl BBIOPAHHOTO IYHKTAa MEHIO
nyTeM Hakatusi KHonok Submenu u New.

Teneps MOXKHO IPOTECTUPOBATh MEHIO. J[iis aTOro HaXkMMaeTcs KHornka Back, moka oHa He
CTaHET HEaKTUBHOMU. 3aTeM BblOMpaeTcs pexkum 1 est 1ist mpenBapuTeaIbHOTO MPOCMOTpPa MEHIO.
B pexxume Test Tectupyemoe MeHIO MOSIBISIETCS BMECTO MEHIO 337aud (T.€. B3aMEH OOBIYHOTO
MEHIO) Cpe/ibl BU3YyalIbHOU Pa3pabOTKH; MOXKHO OTKPBITh U IPOCMOTPETH €r0 IOIMEHIO.

g BbIXxOJa U3 pexkuma €St HY)KHO IIEIKHYTh MBIIIBIO B JIIOOOM MECT€ OKHa Cpeibl
BU3YaJIbHOU pa3pabOTKH 3a MpeaesiaMi MEHIO MM CHOBA Ha)aTh KHOMKY T esSt.

3akphIBaCTCS pEIaKTOp MEHIO mpu nmomoinu kxornku Close.

2.3. Co3tanre HOBOTO MOYJISI.

B Visual Prolog Bo3amoxHO 00pabaThiBaTh MHOYKECTBO OKOH M JTUAJIOTOBBIX OKOH B OJJHOM
U TOM e HMCXOmAHOM Monyie. Ho dacto kox Ilpomora anms HOBOro OKHa IMOMEINAETCS B
OTJIebHBIN (HOBBIN) MOyJb. Kak opraHu3oBaTh NPOEKT — 3TO PEIIEHNE IPOrPaMMHUCTA.

JIi1si co3iaHusi HOBOrO MOJYJIsS B OKHE MpoeKTa Haxumaercs kHorka Module (Ha neBoit
cTopoHe), a 3areM kHomka New, B pesynbrate 4yero nosisutcs okuo Add file. TTocne nabopa B
3TOM okHe (B mosie Ums ¢aiina) umern HoBoro Moy HaxxumaeTcs kHonka Open(OTKPBITH),
nosiButcs auanorosoe okHo File Inclusions for Module, B koToOpoM MOXHO ONpeaeanTh, KaKue
¢aiinpl HyXHO TreHepupoBarh miusi Monyis. Jlamee Haxumaercs kHomka OK. bByner
CTeHEepPHPOBaH HOBBIH (hailsl JuIst MOJYJIS C PaCHIMPEHUEM Pro U MOMEIIEH B KaTaJloT IPOCKTA.

2.4. Co3ganue OKHa.

Co3nanne HOBOTO OKHA HAYMHAETCSl C PETUCTPAIlMH €ro B MpoekTe. Haxmmaercs: KHOIKa
Window Ha sieBoii cTOpOHE OKHA MPOEKTa U 3aTeM HakuMaeTcs KHonka New (HaBepxy crpasa).

[MosiButcs nmanoroBoe okro Window Attributes. B stom okHe HyXHO HaOpaTh UMsI
co3gaBaeMoro okHa B mone Name u naxate kHonky OK. Korma nuanoroBoe oxxHo Window
Attributes 3akpoercs, aBTOMaTHYECKH MOSIBUTCSI PEAAKTOP OKOH, KOTOPBIA MCIIOJIB3YETCS JIJIsI
pa3MeIIeHHsI CPEACTB YIPABICHHs B OKHAX WJIM H3MEHEHHUS pa3Mepa OKHa U aTpUOyTOB.

Jlanee u1si OKHA HYKHO CT€HEPUPOBATH €r0 CTaHIAPTHBIM MCXOIHBIN KO, TEHEPUPYEMBIN
[0 YMOJIYaHHIO. DTO JEJAaeTcss C MOMOILIBI0 IKCIEepTa OKOH M JUAJIOTOBBIX OKOH, KOTOPBIH
akTuBH3upyercss kHomkoi Code EXpert, xorma uMs co3maBaeMOro OKHa BBIOPaHO B OKHE
IPOEKTAa.

[Mocie akTHBHU3AIMK SKCIIEPTa OKOH M JIMAJIOroBbIX OKOH B mosie Module Hy»HO packpbITh
CIHCOK ¥ BBIOpATh UCXOAHBIM MOJyJb, B KOTOPOM Oy/eT pa3MelleH Ko s okHa. B okne Event
Type Boiiensiem crpoky Window, a B okae Event or Item — e _Create. 3atrem Haxumaercs
kHonka Default Code. Korzma 3amaHHbIi 10 yMONYaHHIO KOJ OyOeT CreHEpHPOBAH, CTaHET
nocrynuoit kHomka Edit Code. Hawxarue knomku Edit Code Bb3oBeT pemaktop,
NO3UIIMOHUPOBAHHBIN Ha CT€HEPUPOBAHHOM KOJIE.

2.5. AkTuBU3aLKA OKHA.

Terepp, kKorga MBI 3aKOHYMJIM CO3/1aBaTh OKHO, HEOOXOIUMO AaKTHBH3UPOBATH €TO0,
HarpuMmep, 4epe3 OJMH U3 IYHKTOB MEHIO. BrimonHseMble QyHKIUHM A1 BBIOPAHHOTO MyHKTa
MEHIO MOTYT OBITh JI00aBJIEHBI CIEAYIOIINM 00pa3oM.

Brioupaem kHonky Window Ha neBoil cTOpoHE OKHA MPOEKTa, OTMEYAeM B CIHCKE OKOH
Task Window wu naxumaem kHonky Code Expert. Korma mosiBUTCS 3KCHEpPT OKOH H
JIMaJIOTOBBIX OKOH, B criucke Event Type BeiOupaem crpoky Menu, B cnucke Event or Item
BBIOMpaeM UACHTH(GHUKATOP MyHKTa MeHIO U HaxkumaeM kHonky Add Clause. [lanee Haxxnmaem
kHornky Edit Clause, 4ro0sI BoiiTH B peakTop K J0OABICHHOMY MPEIOKEHUIO K 00paboTInKy
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coObITuss ocHOBHOTO okHa (Task) mpunoxenus. B Hawane BTOpO#l CTpOKH H00aBICHHOTO
npeIoKeHus1 (Iociie MepBOro oTrceueHus !) ImenkaeM MpaBol KHOMKOW MBIIIM U BBIOWpaeM
xomanay Insert | Predicate Call | Window, Dialog or Toolbar. B nosiBuBIiemcst auanoropom
okHe BeIOMpaem nepekiarouarens User Defined Window. IMocne naxatust knonku OK Gyner
BCTaBJICH BBI30B MPEANKATA JIJIsl CO3AHUS OKHA.

Ecnu Tenmepp 3amycTUTh MNPHIOKEHHWE, TO M3 HAIIEro IMyHKTa MEHI0 OyneT
AKTUBU3UPOBATHCS CO3/IaHHOE paHEee OKHO.

2.6. Co3aHue 1UajioroBOro OKHa.

2.6.1. Co3panue CTaHAapTHOTO AUAIIOTOBOTO OKHA.

Cranmaptaoe auanoroBoe okuo (dlg_Ask, dlg Error, dlg _Note u ap.) moxker ObITH
BBI3BAaHO B OKHO NMPHJIOKEHUS OJTHUM M3 IMTYHKTOB MEHIO (ITOJIMEHIO) CITIOCOOOM, OITMCAHHBIM B II.
2.5 «AxtuBu3aIUs OKHay, pH 3ToM mociie koman el Insert | Predicate Call | Window, Dialog
or Toolbar B mosBuBmemcs auanoroBom okue Insert Call BeiOupacrcs komanma Common
Dialog.

2.6.2. Co3gaHue IMaoroBoro OKHa, ONpeIeIEHHOro M0JIb30BAaTEJIEM.

JuanoroBoe OKHO co3maercs Haxaruem KHomok Dialog m New B okHe mpoekra.
JlanpHeWmme IeCTBUS BBITOIHIIOTCS B COOTBETCTBHUU ¢ 1I. 2.4 «Co31anue oKkHay. AKTHBH3AIHUS
JINAJIOTOBOTO OKHA TIPOU3BOJMTCS TaK e, KAK U aKTUBU3AIMs OKHA (CM. 1. 2.5).

Jlnst yrporieHust paboThI € 3JIeMEHTaMH YIIPABJICHHUS, pa3MEIIAEMbIMH B JIHAJIOTOBOM OKHE,
MO>KHO HCIIOJIb30BaTh IKCIIEPT MaKeTa AUAIOrOBBIX OKOH — HHCTPYMEHT, KOTOPBIH OTpakaeT Bce
OIIIUH, JOCTYITHBIC B IMAIOTOBOM MakeTe. [TakeT AMaoroBbIX OKOH YIPOIIAET HHUIHATH3ALIUIO
U TIOJydCHHE 3HAYCHHUH ISl AUAOrOBBIX OKOH M MMEET MHOXKECTBO BAPHAHTOB OOpabOTKU U
HPOBEPKH JJOCTOBEPHOCTH 3HAUCHHI 3JICMEHTOB YIIPaBIICHHS.

DKcHepT MakeTa JWAIOTOBBIX OKOH BBI3BIBAETCS M3 JKCIIEPTa OKOH M JUAJIOTOBBIX OKOH
npu nomoinu kuonku Dialog Pack.

DKpaH JKCIIepTa AUAIIOTOBOTO MAaKeTa pa3JiesieH Ha ABe 4acTH. JleBas o0macTe OKHA Beeraa
COJZICP)KUT CITMCOK JOCTYIHBIX DJIEMEHTOB yIpaBiieHHs. HekoTopble W3 HUX CHaOKCHBI
npedukcom +. J[BolHOI 1en4ok Ha + oToOpaxkaeT Oonee neranbHyro HH(bopMarmio. [IpaBas
CTOpOHA WCIOJB3yeTCsS Ui OTOOPaKCHUS M M3MCHEHHs Pa3IMYHBIX HACTPOEK BHIOPAHHOTO
AIIEMEHTA yIPaBJICHUS.

3. Coaeprxanue 3aganus o 1adoparopHoii padore.

Co3nare mpHUIIOKEHHWE C MIMEHEM, COCTABICHHBIM M3 HOMEpa TPYMIbl U (paMUIHMKA OJHOTO
u3 wieHoB Opurazael (Hanpumep, 107215 Kotov). Tlocine nynkra mento Edit pogurensckoro
OKHa TIPOEKTa BCTAaBUTh MyHKT MEHIO NEW, B KOTOpOM MMEeTCs TpHU MoJMeHro: Submenul,
Submenu2 u Submenu3. Submenul Bri3bBaeT o6mee auamoroBoe okHo dlg_Note, umeromee
3aronoBok  “Window1” u tekct BHyTpu okHa “Hello World”. Submenu2 Bei3siBaeT OKHO
Window2, BHYTpH KOTOPOTO HMEETCsl TEKCT ¢ (haMUIHSIMHU WICHOB OpHrajbl, 0OpaMICHHBIMH
pamMkoit. SUDMeENU3 BhI3BIBACT AUAIOTOBOE OKHO C 3JIEMEHTaMH ymnpanieHus. Kojabl s OKOH
Window?2 u Window3 renepupytorces B Mmoayne Labl5.pro.

[IpuMepHBIi OPSANOK BHIIOJIHEHHUS 3aJaHUs:

1. Co3nate HOBOE mpuioxeHue (1. 2.1).

2. Co3nath HOBBIM MYHKT MeHI0 NEeW ¢ TpeMsi moMeHto (11. 2.2).

3. Co3nars Mmoaynb Labl15.pro (m. 2.3).

4. TTonmenro Submenul csi3atk ¢ o0mmMm nuanorossiM okHoM dlg_Note (1. 2.6.1).

5. Coznmath okHo Window?2 u cBs3aTh ero ¢ moamMento Submenu?2 (mm. 2.4, 2.5).

6. Co3mare auaigoroBoe okuo Window3 u cBszats ero ¢ moamento Submenu3 (mm. 2.6.2,
2.5).
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4. Copep:xxaHue 0T4YeTa: 1eNb PaOOTHI, MOCTAHOBKA 3a7aud, TEKCThI MCXOTHBIX MOJIYyJei
IIPOrpaMMBbl, pe3yJIbTaThl PaOOTHI MPOTrPaMMBbl, BBIBOIBI.

KoHTposibHBbIE BOPOCHI:

1. Yem oTauuaeTcs TMPOILECC CO3JaHUS HOBOIO IMPOCKTAa B CpPEl€ BU3YAJIbHOIO
nporpamMupoBanus Visual Prolog ot ananornunoro npomecca B pexkume Test Goal ?

2. OIMHAKOBO JIM MPOU3BOJUTCS 3allyCK Ha BBIMOJHCHHE MPOCKTa B CPE/Ie BU3YalbHOTO

porpaMMHpOBaHus U B pexume Test Goal ?

Korna mosiBisieTcst v 9TO MpeicTaBiIsgeT co00i OKHO MpoeKTa ?

Kak MOxHO y3HAaTh UMEHA BCEX UCXOJHBIX MOYJIEH MpoekTa ?

[Topsiiok co3maHust HOBOIO MOJYJISl IPOEKTA.

Kak MOXHO OTKpBITh OTJEIbHBIA TEKCTOBBIA MOJIYJIb ITPOEKTA ?

Jlns vero npenHasHaueH opaysep koqa (Code Browser) ?

Yro MoHUMAETCS 1OJT TEPMHUHOM «PECypChD» MPOEKTa ?

Kak MoxHO y3HaTh UM (MISHTH(PHUKATOP) pecypca MpoeKTa ?

0. Yro mpencrapiseT coboit okao Task ?

11. Otnuyne okHa OT JUAIOTOBOTO OKHA.

12. MontynbHBIC ¥ HEMOYJIbHBIC TUAIOTOBBIC OKHA.

13. Kak MOXHO OTpeAaKTHPOBAThH OTACIBHOE THATOTOBOE OKHO MPOEKTa ?

14. Haznauenue skcrepra okoH u auanorosbix okon (Dialog and Window Expert).

15. JloGaBneHue MpeaioKeHUs I TMpeuKaTa o0paboTyrKa COOBITHI OKHA C TIOMOIIBIO
anemenTa rpynnuposanust Event Handling u okon Event Type u Event or Item.

16. IMopsinok noGaBiIeHUSI HOBOTO MyHKTA MEHIO.

17. TTopsinok co3/1aHus M aKTUBU3AIIUH OKHA.

18. ITopsi10K cO3AaHuUs AUATOTOBOTO OKHA.

19. OcHoBHBIC AJIEMEHTHI yIIpaBJICHUS, UCIIOJIb3yeMbIC npu BU3YaJIbHOM
pOrPaMMHUPOBAHHUH.

POONO U AW

JIABOPATOPHASA PABOTA 16.
CUCTEMA ITPOTPAMMMUPOBAHUSA MULISP.

1. Heabr padoTsl: mpHOOpeTeHHWE MPAKTUYECKUX HABBIKOB PaOOTBl B CHCTEME
nporpamMmmupoBanus muLisp.

2. KpaTkue cipaBo4HbIe TaHHbIE.

2.1. 3anyck mHTepnperaropa muLisp.

3amyck WHTEpIIpeTaTopa OCYIIECTBIETCS MyTeM HMHHUIManu3anuu ¢aima mulisp.com (B
HalleM ciydae yepes bat-caiin lisp.bat).

[locne BBIaYM HaYaNbHBIX COOOIIEHWH CHCTEMa BBICBEUMBACT IPUIJIANICHUE (3HAK
noutapa $), KoTopoe o3Ha4yaeT, 4To MULISP roToB K BBOIY C KITaBHATYPHL.

Jlanee monb3oBaTeslb HAOMpPAeT HEKOTOPOE BbIpAKEHME M Ha)XKuMaeT Kiasuiy Enter.
WHTepnpeTatop OLEHMBAET 3TO BBIPAXKEHUE U IEYaTaeT pe3yJbTHpYIolllee 3HaueHUEe B Hayase
HOBOW CTPOKH, 3aT€M CHOBA BBICBEUHMBACTCS MpHIIIAIICHHE $ U T.J. DTOT UKI B3aUMOJICHCTBHSI
UHTEpIpeTaTopa ¢ MoJb30BaTeIeM MOBTOPSIETCS 0 TeX MOp, Moka He OyJaeT BBeAeHA CUCTEMHas
komauaa (SYSTEM), koropas 3aBepmaeT padOTy W BO3BpAIIacT YIPABJICHHUE OTECPAIMOHHON
cucTeme.

2.2. Mexanu3Mm pa6otbl JIucn-cucremsl.

Tax kak Jlucn sBisercs (yHKIIMOHAJIBHBIM SI3BIKOM, TO JitoOasi mporpamma Ha Jlucne —
toxke ¢yHkuusa. [Iporpamma Ha Jlucme 3amuchiBaeTcsi B BHUJE S-BBIPAXKEHHUS (CHMMBOJIBHOTO
BBIpaXXEHH) KaK oOpalieHue K QyHKIUH.

B o0mmem ciiyuae obpaiienue K pyHKIIMH UMEET CIEIYIOUIH BU:
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(F Argl Arg2 ... ArgN).

3necy F — mepBblil 2M€MEHT CHUCKa, MHTEPIPETHpPYeTCsl Kak MM (YHKIHH, KOTOPYIO
HEO0OXOJUMO BBIIIOJHUTH, B35B B KaUECTBE apryMEHTOB OCTaBLIMECS 3J€MEHTHI crnucka Argl,
Arg2, ..., ArgN.

MexanusMm paboThl JIMCI-CUCTEMBI COCTOUT M3 TPEX MOCJeI0BaTeIbHbIX Imaros (read-eval-
print):

- cuuthiBaHue S-BeipakeHuit (READ);

- uuTepuperarnus S-Beipaxkenuii (EVAL);

- meuarts S-BeipakeHus (PRINT).

WuTepnperanyst S-BBIpaXXCHMM — 3TO €IUHCTBEHHAas M IVaBHas 3agada Jluco-
untepnperaropa. Ee Bemonnser ¢ynkuusa Jlucm-cucrembr EVAL, kotopas Oeper omHo S-
BBIPAXCHUE, UHTEPIPETUPYET €T0, €CIU 3TO BO3MOKHO, M BO3BPALLAET APYroe S-BhIPa)KEHHUE KaK
pe3yJIbTaT UHTEPIIPETALUU TIEPBOTO S-BBIPAKEHMUSL.

2.3. IlpepbiBanus npu padore HHTEpNperaTopa muLisp.

[Ipu pabGote mHTEpHpeTaTopa MOTYT BO3HUKHYTh BHYTPEHHHE U BHEIIHUE IPEpPbIBAHUS
(octanoBbI). B 3TOM ciyuae Ha SKpaHe IUCIUICS BBICBEUMBACTCS IMOJCKA3Ka B BUJIC OTIIIHIA:

Continue, Break, Abort, Top-level, Restart, System?

3areM cucTeMa XKIET, IOKa TMOJIb30BaTeb BRIOEpET OaHy U3 ommwmii 1o ee umenu (C, B, A,
T, R uau S cOOTBETCTBEHHO).

JlericTBuA OMLIMIA:

Continue (pOJOKKTE): BO3BpAIaeT YHOpPABICHHE MpPOrpaMMme, KOTOpas BbI3Baja
IpEephIBAHHE.

Break (ocTaHoB): BpeMEHHO MPUOCTAHABIMBACT BBITIOJIHEHHE MPOTPAMMbBI U BBIXOJHUT Ha
CIICAYIONIMIA HIKHUEM ypoBeHb 1ukia read-eval-print (uteHue — BeIYHCICHHUE — 1eYaTh). Bbixon
u3 ocrtanoBa — komanjga (RETURN).

Abort (npepbiBanue): mpepbiBaeT BBITOJHEHUE MPOrPaMMBbI, MPUCBAUBACT (POPMAILHBIM
napaMerpam, pa3MeIleHHbIM B CTeKE MEePEMEHHBIX, IIEPBOHAYANLHBIC 3HAYCHHS] U BO3BpAIAET
yIpaBJIeHUE Ha TEKYIIHi ypoBeHb 1ukia read-eval-print.

Top-level (BepxHuii ypOBEHbB): TMPEPHIBACT BBIMOJHECHHE IPOTPAMMBI, PUCBAMBACT
NepBOHAYANIbHBIC 3HAYCeHUS (OpPMABHBIM IapamMeTpaM, KOTOpbIe pa3MEIIeHBl B CTEKe
MEPEMEHHBIX, BBIBOJAMT TEKYIINE BXOJHBIE M BBIXOJHBIC JaHHBIE W BO3BPAIACT YIpaBJICHHE
BEpXHEMY YpOBHIO ITukIia read-eval-print.

Restart (moBTOpHBIN cTapT): epe3arpy3ka CUCTEMBI.

System (cuctema): BBIXOJ U3 CHCTeMBI JIuc.

B nio6oe BpeMs B X0/€ BBINOTHEHHUS MPOrpaMMBblI MOJb30BaTeNlb MOXKET IpepBaTh ee
paboty, HaxkaB kiaBuily ESC Ha kimaBuarype.

2.4. PepakTop mulLisp.

2.4.1. 3arpy3ka pe1akTopa U ONIHMHU IJIABHOT0 MEHI).

3arpy3ka peakTopa B CyHIIECTBYIOIIYIO cpeay MULISP BBIMOIHASTCS KOMaHIOM:

(RDS Edit), a 3atem (RETURN).
Kak Tonmpko penaktop HaumHaeT pabdOTaTh, OH YUCTUT DKPaH, PUCYET PaMKy U BBITACT
rosnoBHoe Merto:  Edit, Print, Screen, Lisp, Quit:.
3areM cucTema KJIET, MOKa MOJIb30BaTelIh He Ha0epeT OJIHY U3 OMIIUN MyTeM BBOJa MEpPBOit
oykBel ee umenu (E, P, S, L win Q).
- Edit: Beymaer Ha sxpan nojckasky Edit file: u sxner, noka He Oynet BBeeHO ums daiina
s pepaktupoBanus. [locne BBoga umenu ¢aitna (namp., D:\107215\aaa) naxxumaercst
Enter. [To ymon4aHuI0 HCIIONB3YETCs paclIMpeHne ISP U TeKyImii KaTaJior.

- Print: Beimaer Ha skpan mojckasky Print file: u »xmet, moka Oymet BBeaeHO uMs daiina
JUTSL TICYATH.

- Screen: BeimaeT Ha 3KkpaH mozckasky Full, Vertical, Horizontal: u sxmet BeiOopa omHOiM

u3 ot (F, V wim H). Onmums Full screen ucnonb3yer s penakTHpOBaHUsI TOJTHBIHA
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skpan. Ommust Vertical split screen wucmone3yer mnpaBylo MOJOBUHY SKpaHa JUIs
penaKkTUpoBaHus, a JeByro — i oriaanku. Ommust Horizontal split screen ucrnone3yet
BEPXHIOIO TIOJIOBUHY 3KpaHa I PEIaKTHPOBAHUS, & HUKHIOK — JIJIS OTJIAIKH.

- Lisp: 3aBepiaer paboTy penakTopa; Ha SKpaHe MOSBIIAETCS 3HaK joutapa. M3 cpepr

muLisp MoxHO BepHYThCs B pepaktop o komanae (RETURN).

- Quit: 3aBepiraeT paboTy peaakTopa u cucteMbl mulLisp.

2.4.2. KomaHabl ynpaBJeHUsI KYPCOPOM.

OcCHOBHBIE KOMaH]IbI TIEPEMEIICHHS Kypcopa:

Ctrl-Q, D — B mpaBbIii KOHEI] TEKYIIEeH CTPOKH,

Ctrl-Q, S — B n1eBbIii KOHEIl TEKYIICH CTPOKH,

Ctrl-Q, X — B HIKHHIA KOHEII YKpaHa,

Ctrl-Q, E — B BepxHuii KOHEI[ 9KpaHa,

Ctrl-Q, | — B1ieBO B IpeABIAYIIYIO MTO3UIIUIO TAOYJISIIHH.

2.4.3. KoMaHIbl CKPOJIJIHHIA JKPAHA.

Ctrl-Z — ciBuraet TeKCT BBEpX Ha OJHY CTPOKY,

Ctrl-W — ciBuraet TeKCT BHH3 Ha OJIHY CTPOKY,

Ctrl-R — ciBuraer TekcT Ha BBICOTY 3KpaHa BHHM3,

Ctrl-C - caBuraer TeKCT Ha BBICOTY SKpaHa BBEpX,

Ctrl-Q, C — nepemeraeT Kypcop ¥ OKHO B KOHeI[ (haiina,

Ctrl-Q, R - mepemeraer Kypcop 1 OKHO B Hayasio (aiiia.

2.4.4. N3veHeHHe Pe:KMMA BBO/IA TEKCTA.

s mepexmroueHuss u3 peskuma BcraBku (Insert) B pexwum 3amemnenus (Replace) u

HA000pPOT Hcmob3yercs komanaa Ctrl-V.

2.4.5. KomaHabl yaJieHUs] U BOCCTAHOBJICHUS TEKCTA.

Ctrl-Y — ynansietr CTpoKy, Ha KOTOPOH pacrosioraeTcst Kypcop,

Ctrl-Q, Y — ynansier npaBblii KOHEI[ CTPOKH, HAUYMHAs C Kypcopa,

Ctrl-U — BoccraHaBIMBaeT TEKCT, YHUUTOKCHHBIH MMOCIICIHEH KOMAH/ION YA CHUS.

2.4.6. KomaHabl 0JI0YHBIX ONlEPALMI.

Ctrl-O, B — ormeuaer Hauaso 0JI0Ka,

Ctrl-O, E — ormeuaet koHery 0J10Ka,

Ctrl-O, C — konupyeT OTMEUYCHHBIN OJIOK B MECTO, YKa3aHHOE KypPCOPOM,

Ctrl-O, M — nepemeriaer 0OTMEUEHHBIH OJIOK B TIOJIOKEHHE KypCopa,

Ctrl-O, R — uuTaer TekcT W3 yKa3aHHOTO (paiiia W BCTaBISIET B MECTO, YKa3aHHOE

KYpCOpOM,

Ctrl-O, W — 3anmuch 0TMEYEHHOTO 0JI0Ka B YKa3aHHBIN (aiir.

2.4.7. KoMaHIbl CHHCKOBBIX CTPYKTYP.

KoMaHapl CIHCKOBBIX CTPYKTYp TO3BOJISIOT TepeMeliarh, KOMHUPOBATh, YHHUYTOXKATh,
CUMTBHIBaTh W3 (ailfla W 3amuchiBaTh B (aiil S-BbIpakeHUs. J[ByXCHMBOJBHBIC KOMAaHIBI,
HauMHAOIHECs ¢ ESC, MHUIIUUPYIOT KOMaH/IbI CIIUCKOBBIX CTPYKTYP.

Esc-D — nepememniaer Kypcop BIiepes Ha OJJHO S-BhIpaKEHUE,

Esc-S — mepemeniaer Kypcop Hazaj Ha OJJHO S-BBIpaKEHHE,

Esc-F — nepemeriaer Kypcop BIiepe, ycTaHABIMBAs €ro MOCIe KOHIIA CIHCKa,

Esc-A - mepememaer Kypcop Ha3all, yCTaHABJIMBAsI €r0 Tepel Ha4yaloM CIIHCKa,

Esc-T — yHuuTOXaeT S-BhIpa)KeHHE MO/ KYpCOpPOM U CIpaBa OT Kypcopa,

Esc-Y — yHuuTOXKaeT onpeenenue, riae pacioiaraeTcs Kypcop,

Esc-L — 3akpbIBaeT peqakTop u nepeaaeT yupaBieHHe B OKHO BerurciaeHus Lisp. Bosspar B
penaktop — komanna (RETURN).

Esc-! — BeimaeT B OKHO BbIYMCICHHS LISP pe3ynbTaT BBIYMCICHHS S-BBIPAXKCHHUS MOJ
KypCcOpoM M CIpaBa OT Hero. J[aHHas KoMaH/a JaeT BO3MOKHOCTH BRIOOPOYHO TEPEONpeeIiaTh
ompezieNieHus] PeJaKTUPYEMbIX (DYHKITUH; 3TO TIE3HO TIPU UX TECTUPOBAHUHU.

2.4.8. Komanabl coxpanenus aiisioB (Haunnatorcs ¢ Ctrl-K).
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Yepes Heckonbko cekyH nocie BBoaa Ctrl-K Beimaercs moackaska, ecii MoJIb30BaTeNb HE
ycIies BBECTH BTOPOM CHMBOJI KOMaH/Ibl.

Ctrl-K, D — coxpansieT TekcT B Bue (ailyia ¥ BO3BpaIaeT YIpPaBJICHHE B TOJIOBHOE MEHIO
penakropa,

Ctrl-K, S — coxpanser TekcT B Bujae (aiyla W 3aHOBO OTKpbIBaeT Qailin Jyis
pEeIaKTUPOBAHUS.

Ecnu B Teker BHOcuuch udmenenus, Ctrl-K, A u Ctrl-K, Q BbicBeunBaroT mojackasKky:

Abandon <filename>? (Y/N),

rane <filename> - ums orpenaktupoBanHoro (aitna. [Ipu BBoge Y OTpeqakKTHPOBAHHBIA TEKCT
yaajusieTcsi, a YIpaBlieHHE BO3BpAaIIaeTCsl B TOJIOBHOE MEHIO pelakTopa. B mpoTuBHOM ciydae
HUKAaKUX JICUCTBUI HE TPOUCXOAUT. ECiii N3MEHEHUSI HE BHOCUJIMCh, TEKCT IPOCTO YAAISAETCA.

2.4.9. KoMaHIbl OKHA.

Ctrl-Q, W — mo3Bosnsier U3MEHUTh pa3Mep OKHa U ero (opmMy Ha BpeMs peJaKTHPOBAHHMS

(aiina. Komanaa BeI1aeT MOACKa3Ky

Full, Vertical, Horizontal

1 K1eT Beibopa oxnoit u3 onmuuid (F, V wiau H) (cm. myskr 2.4.1).

2.5. TpaccupoBKa NporpamMmal.

UroObl BBIMTOJHUTH TPACCHPOBKY MPOTPaMMBI, HY)XHO 3arpy3uTh OTJIAJOYHBIN MaKeT
muLisp’a C moMOIIIbI0 KOMaHIbI

(RDS ‘DEBUG)

TpaccupoBka ¢yHkimii ocymectsisiercs ¢ nomouisio pynkuuu TRACE. Ona BbI3bIBaeTcs
¢ ogHOW mim Oosee (pyHKIUSAMH IS TPACCUPOBKU B KauyecTBE CBOMX apryMeHTOB. Hampuwmep,
KOMaHJa

(TRACE ‘APP ‘REV)
Tpaccupyet ¢pyukiuu APP u REV.

Ecimu mocne sroro BeiBath (yHKIUI0 APP (00bennHeHWE ABYX CHHCKOB) CICAYIOIIUM

obpazom
(APP ‘(A B) ‘(CDE)),
TO OyJIeT BhIBe/IeHA Tpacca AJsl 3TON (yHKITHH.

Ecnu BBIBOXI Tpacchl OCYIIECTBISIETCS CIMIIKOM OBICTPO, TO JJISi BPEMEHHOH OCTaHOBKH
BBIBOJIa MOXKHO HaOpaTh Ha KiaBuarype Ctrl-S.

Tpacca takxe Moxet ObITh BeiBeieHa koMaH ol (HISTORY).

Jlns 3ampelieHuss TpacCUpoBKU ucnoib3yercss komanga CLEAR. Hanpumep, xomanna
(CLEAR ‘APP ‘REV) 3anpemaet TpaccupoBky ¢yukimit APP u REV.

2.6. IpumuTuBsbl JIncna:

- pynkuust (car L) — BosBpaimaer ronoBy crrcka L, Hamp., (car ‘((a b) ¢ d)) Bo3Bparaer
(A B);

- ¢pyukmus (cdr L) — Bo3Bparmaer XxBocT criucka L, Hanp., (cdr ‘((a b) ¢ d)) Bo3sparaet (C
D);

- ynkuus (cons S1 S2) — Bruovaet 3aeMedT S1 B Havyano crucka S2, Hamp., (cons ‘a ‘(b
¢)) Bo3Bpamaet (A B C);

- mpenukat (atom S) — mpoBepseT, SABISETCS U apryMEHT S aroMoM, Hamp., (atom ‘())
Bo3BpaTuT T, a (atom ‘(nil)) BozBpaTut NIL;

- npenukar (eq S1 S2) — npoBepsieT TOXKIESCTBEHHOCTh IBYX CUMBOJIOB S1 u S2, Hamp., (eq
‘a(car ‘(a b c))) Bo3Bparur T, a (eq ‘a ‘(a)) BozBpaTut NIL;

- ¢ynkuus (quote S) — ONOKUpYeT BBIYUCICHHE BBIPAKEHHS S, 3HAYCHUEM (QYHKIHH
SBJISIETCSI CUMBOJIBHOE BBIpRXEHHUE S, TIPEACTABICHHOE B BBI3OBE, Hamp., (quote (+ 2 3))
Bo3Bpamaet (+ 2 3). Cunonumom ans (quote (+ 2 3)) sBasercst 3amuch ‘(+ 2 3).

3. Copep:xxanue 3a1aHus 110 J1a00paTOPHOIi padoTe.
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3.1.3arpy3uth muLisp.

3.2.03HaKOMHTBHCS C BOBMOKHOCTSMH peaakTopa mulLisp.

3.3.Ilpoxenarh cueayroIre BRIYUCICHUS C IIOMOIIBIO HHTEpIpeTaTopa Jlucna:
a) 3.234*(4.56+21.45)
b) 5.67+6.342+12.97
c) (454-214-657)/(456+678*3)

3.4.Hamucath BhIpaKEHHE, BBIUUCIAIONICE CpenHee apudmernyeckoe uncen 23, 5, 43 u
17.
3.5.0npenenuTs 3HaYeHHE CIEAYIOIINX BbIPAXKCHHI:
a) (+2(*34))
b) (+2°(*34)
c) (+2(*34)
d (+2(*3°4)
e) (quote ‘quote)
f)  (quote 2)
g) ‘(quote nil)

3.6.3amucare mocaexoBaTeabHOCTH BEI3OBOB CAR Hu CDR, Bolgensgmiolmue Hu3
MIPUBE/ICHHBIX HUXKE CIIMCKOB CHMBOJI «II€NIb». YTPOCTUTH ITH BBI3OBHI C ITOMOIIBIO
¢bynkmuii C...R.
a) (12 mumem 3 4)
b) ((1)(2 mems) (3 (4))
c) ((1(2(3 4 uem))))
3.7.BbunciuTh  3HAYCHUS  CICAYIONMMX  BbIpakeHHWi. [IpoBepuTh pe3ynbraT Ha
KOMITBIOTEPE.
a) (cons nil ‘(cyrp mycroi#t CrmCOK ))
b) (cons nil nil)
c) (cons ‘(nil) ‘(nil))
d) (cons (car ‘(a b))(cdr ‘(a b))
e) (car ‘(car (a b ¢)))
f) (cdr (car (cdr ‘(a b c))))
3.8.IIpoBeputh, KakKe U3 CAEAYIONINX BEI30BOB BO3BPAIAIOT 3HaYeHune T ?
a) (atom ‘(cdr nil))
b) (atom (* 2 (+ 2 3)))
c) (atom (atom (+ 2 3)))
d) (eq nil ())
e) (eq t (atom (car ‘( MpImb ))))
3.9.Bemonnuts TpaccupoBky GyHkuuu APP, o0beanHstomIe aBa crucka.
Ompenenenne GyHKITUU:
(defun app (Istl Ist2)
((null Ist1) Ist2)
(cons (car Istl)
(app (cdr Ist1) Ist2)))

4. Conep:xxaHue oT4YeTa: 1eb pabOTHI, MOCTAHOBKA 3a/aud, IHAAJOT TOJb30BATENs C
uHTeprperaropoM MuLisp, BeBoabl. (s GopmMHupOBaHHS OTYETa HCIOJIB30BATh PEAAKTOP
muLisp).

KoHTpoJbHBIE BONIPOCHI:
1. Tlouemy LiSp Ha3bIBAIOT SI3BIKOM (DYHKIIMOHAIBHOTO MPOTPaMMHPOBAHHS ?
2. Yem oTiMuaeTcs 3alUCh CIUCKa Ha si3bike LISP OT aHAMOrM4YHOM 3amuch Ha S3bIKe
[Tposor ?
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3. Wndukcnas u npeduxcHas (GopMbl 3amucu BBIpOKEHH; Kakas M3 3TUX (popm
npunsTa B Lisp ?

4. Tlatp 6a30BbIX QyHKUMI (MpUMHUTHBOB) LisSp.

5. Jlnsa gero ucnonp3yercs pyakuus QUOTE, uem ee MOXKHO 3aMEHUTH ?

6. UYro o3nauaet cumBOI $ B HaYase CTPOKH IpH paboTe ¢ HHTepIperaropoM mulLisp ?

7. Kak nmpou3BoauTCs BBIXOA U3 cucTeMbl muLisp ?

8. Kak Oyner unTepnpeTupoBarbes cucreMoid MuLisp s-Beipaskenue (2 b ¢ d e) ?

9. Kak 3arpysxaetcst pemakrop B cpeay mulisp ?

10. Kak MOKHO 3aIyCTUTh Ha BHINOJHEHUE QYHKINIO, HAOPaHHYIO B penakTope muLisp?

11. TTo xakoit KOMaH/Ie MOYHO IEPEHTH U3 PeIaKTOpa B OKHO BRIYHMCACHHH MULisp ?

12. T1o kakoi KOMaH/1e MOXXHO BEPHYTHCS U3 OKHA BBIYUCICHHUH B PeIaKTop ?

13. Kak MOXHO COXpaHUTb OTPEJAKTUPOBAHHBIN B peakTOpe TeKCT B Buje ¢aiina ?

14. Kak nmpou3BOJHUTCS TPACCHPOBKA IPOrpaMMBbI B cpesie mulLisp ?

JIABOPATOPHAS PABOTA 17.
ONPEJIEJJEHUE ®YHKIIUH B LISP.
1. Heap padoThl: npuoOpeTeHHe MPAKTUUYECKUX HABBIKOB OMpPEAeTCHHS (YHKIIHI

Ha si3bIKe Lisp.

2. KpaTrkue cnpaBo4YHbI€e JaHHbIE.

2.1. IIpeacraBaenue nanHbix B Jluem.
Jannsie B JIuc npencTaBisIFOTCS aTOMAMHU, CIMCKAMH, KOHCAMH, CHMBOJIbHBIMH
BbIpaKeHUsiMH. B3arMOCBsI3b IOHATHI WILTIOCTPUpPYETCs puc. 4.

CiMB0NEHEIE
BhipareHA

ATOMEI

CarBonel

HaHHele B Lisp

Puc. 4. [launsie B Lisp

ATOMBI, TpocTeiiime 00bekTl B LISP, JEnATCS Ha CHUMBOJBHBIE W  YHCIIOBBIC.
CUMBOJIBHBIIT aTOM — DTO TOCIEAOBATEIHHOCTh OYKB, IU(PP MU CHEIUAIBHBIX CHUMBOJIOB,
Hanpumep, X7, Month8, A-1. YucioBoii aTOM — 3TO MOCIEI0BATEIBHOCTD UMD, BKITFOYAIOIIAs
BO3MOXXHO CHUMBOJBI ‘+°, - <’ ¢/’ mampumep, 12, -8, 3.14, 2/7. UwucnoBsie aTOMBbI
WHTEPIPETHPYIOTCSA KaK KOHCTAaHThI, CHMBOJIbHBIE — KaK KOHCTAHTHI M KaK iepeMeHHbie. AToM T
O3HAYaeT JIornyeckoe 3HaueHue “‘ncrmHa”, atoM NIL — mormyeckoe 3HaueHHe “JIOXKD~ WIH

IIyCTOU CITACOK.
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CnMckH — D3TO TMOCIENOBATENBLHOCTh JJEMEHTOB, pa3lCleHHBIX TpodenaMu U
3aKJTIOYEHHBIX B KPYIJIbIE CKOOKH. DJIEMEHTAaMHU CIHCKa MOTYT OBITh JI0ObIe 00BeKTHI Jlucma:
aTOMBI, CIIUCKHU, KOHCHI, HanpuMmep, (1 a 2 b 3 ¢), ((x1 0) (x2 1)), ((y.blue) (z.yellow)). ITycroii
CITMCOK HE COJICPKUT JIEMEHTOB 1 o0o3Havaetcs () mim NIL.

KoHcbI — 3T0 mapa 3J1€MEHTOB, pa3/IeJICHHBIX TOYKOW | 3aKIIOYCHHBIX B KPYTJIbIe CKOOKH.
Crucoxk (el e2 ... eN) npeacrasnsercs cynepnosunueii koucos (€1, (€2. (... (eN.NIL) ...))).

CHUMBOJILHBIM BbIpa:keHueM B JIucH sSBIsIETCS OMH U3 CICAYIOMHNX 00BEKTOB:

1) atom,

2) cmucok (Sl ... sn),

3) komuc (s1.52),

rae S1, S2, ..., SN — CUMBOJIbHBIE BBIPAKECHHUSL.
Hanpuwmep, (2 (T.NIL).(y 2)) siBiIseTCsI CHMBOJIBHBIM BBIPa)KCHHEM.

2.2. TlpeduxcHas ¢popmMa 3anucH BbIPAKEHHUH.
B s3p1ke Jlucn kak 1t BbI30Ba (DYHKIMH, TaK U IS 3aIIMCH BBIPAXKEHUI NPUHSTA
eqnHo00pa3Has npedukcHasi gopMa 3anuCH, IPU KOTOPOH KaKk UMs (PYHKITUU WITH
JeMCTBUS, TaK U CAMU apTyMEHTHI 3aIHChIBAIOTCS BHYTPU CKOOOK.

HaanMep, B MaT€MaTHUKC BbI3OB (I)YHKI_II/II/I 3aIllUCBIBACTCS CICAYIOINM o6pa30M:

f(x), g(xy), h(x, 9(y.2)) u 7.1

Ha JIucne 3TH k€ 3alucu BBITIISIST CIICAYIOUM 06pa30M:

(fx), @xy), (hx(@yz)nrr

CoOOTBETCTBEHHO apU(PMETHUCCKHE BhIpAKEHHsT X+Y, X*(y+Z), X*X-y*y Ha Jlucne OyayT
samucanbl BBHAC: (+ X Y), * X (+ vy 2), - * xx) (*VyYVy).

2.3. Npumutussl Jucna, ucnojb3yemMble NPH onpeaeeHnd PYHKIIUIA:
- ¢pynkyuu car, cdr, cons, quote, npeduxamsr atom, eq (cm. 1abd. padoty 16);

-mMamemamuuecKue d)yma(uu:

(+ x1 x2 ... XN) — BBIIOTHSET CIIOKEHUE BCEX apI'yMEHTOB;

(- x1 x2 ... XN)— Bo3BpaIlaeT pa3HOCTh MEX/y TICPBBIM aPT'yMEHTOM U BCEMHU
OCTaJIbHBIMH;

(* x1 x2 ... XN) — BBINOJHSACT MPOU3BEICHHE BCEX aPTyMEHTOB,

(/ x1 x2 ... xN)— Bo3Bpaliaer pe3yJbTar JAeICHHs IIEPBOTrO apPTyMEHTa Ha BCE OCTANbHbIC;

(min x1 x2 ... XN)— Bo3Bpaiaetr HauMeHsplee Xi;
(max x1 x2 ... xN) - Bo3Bparaet HaubosbIIee Xi;
- pynKuuu cpagnenus yucen:
(= x1 x2 ... XN) — yncna paBHbI,
(/= x1 x2 ... XN) — 4ucna He paBHbI;
(< x1 x2 ... XN) — uncna BO3pacTaroT:
(> x1 x2 ... XN) — yncna yObIBaiOT;
(<= x1 x2 ... XN) — yncna Bo3pacTaroT WM pPaBHEI,
(>= x1 x2 ... XN) — yncna yObIBarOT WJIK PaBHBI,

- 102uvecKue ynKyuu.
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(and S1,S2,...,Sn) — noruueckoe U;

(or S1,S2,...,Sn) — noruueckoe NJIU;

(not S) — moruueckoe HE;

- hyHKyuU nposepKu 3HaKa uucaa.

(plusp umea0) — YKCIIO MOJIOKUTEITBHOE;

(MiNUSP YMEI0) — YKCIIO OTPHULIATEIILHOE;

(zerop umci0) — HyIB;

- pyHKYUU HA3HAUEHUA:

(setq x Sv) — mepeMeHHO#1 X MPUITUCHIBACTCS 3HAYCHHE BBIPAKCHUS SV,

(set Sv1 Sv2) — npucBanBaeT 3HAYEHUE BBIPAXKCHHS SV2 3HAYEHHUIO BBIPAKEHUS SV2;

- mpeaukat (NUll Sv) — npoBepsieT, ABAsSCTCS M 3HAYCHUEM apryMeHTa SV yCTOM CIHCOK,
marp., (null (cdr ‘(a))) Bo3spamiaer T;

- npeaukat (equal S1 S2) — npoBepsieT uIeHTUYHOCTH 3anucerd S1 u S2, mo3BosseT
CpaBHUBATH OJHOTHITHBIC YUCIIA, 4 TAKXKE IIPOBEPSIET OJAMHAKOBOCTH JIBYX CIIMCKOB, HAID.,
(equal 5 (+ 2 3)) Bosepamraer T; (equal ‘(@ b c) (cons ‘a ‘(b c))) Bo3Bparaer T;

- ¢pynkius (list x1 x2 ... XN) — Bo3Bpamaer B KauecTBE CBOETO 3HAUCHHUS CITIUCOK U3
3Ha4YeHMii aprymMeHToB, Hanp., (list ‘a ‘b (+ 2 3)) Bo3Bpamaer (A B 5).

2.4. Yupasisionye CTPYKTYPBbI.

B Jlucne umeroTcst ynpasisitoliue CTpyKTYphbl Ui OpraHU3aluy M0CIe10BaTEIbHbBIX
BBIUMCJICHHUM, Pa3BETBICHUN U ITUKIIOB. YIPABIAIOIINE CTPYKTYPHI (OyZeM Ha3bIBaTh UX
IPEI0AKEHUSAMH) BBITJIAIAT BHEIIHE KaK BbI30BbI PyHKUMM. [Ipennoxkenue 3anucsiBaeTcs B
BUJIE CKOOOYHOTO BBIPXKEHHUS, IEPBBIN JIEMEHT KOTOPOT0 ACHCTBYET KaK UMs yIPaBISIONIeH
CTPYKTYpBI, @ OCTaJIbHbIE AIEMEHTHI — KaK apryMEeHThI. B kauecTBe apryMeHTOB
ucnone3ytotcs popmel. [loa ¢popmoii noHMMaeTCs Takoe CUMBOJIBHOE BhIpaXXKEHHE, 3HAUCHUE
KOTOpPOTO0 MOXET OBbITh HAali/IeCHO MHTEPIIPETATOPOM.

JI71st mocJienoBaTeIbHBIX BHIUUCICHHI HCIONB3YIOTCS IPeIoKeHus: Progl u progn.
(progl ¢opmal dopma2 ... popmaN)
(progn ¢opmal popma?2 ... popmaN)

VY stux HpC}IJ’IO)KeHI/II\/'I MNEPEMEHHOC YHCJIIO apryMEHTOB, KOTOPBIC OHU IMOCJICI0OBATCIILHO
BBIYUCIIAIOT U BO3BPAIIAIOT B KAYCCTBE 3HAUCHUA 3HAYCHHUEC TICPBOT'O (progl) WA ITOCIICAHETO

(progn) aprymeHra.
Progl Beramcnsier ¢dopmyl, 3arem ocraBimecs GOpMBI U BO3BpAIIAeT pe3yIbTaT

BbIunciaeHus popmsil. Progl yacto ucnosb3yercs Ais TOro, YTo0bl HE BBOJIUTH BPEMEHHbIE
IIEPEMEHHBIC JIJIS1 XPAHEHUs PE3YyIbTAaTOB B IIPOLIECCE BBIYUCICHUSA APYTUX BBIPAKCHUM.

(setq FOO ‘@b ecdy)y e 2> (A B CD)
(progl (car FOO) (setq FOO (cdr FOO))) -------- > A
FOO - - (B C D)

Progn nocnenoBatenbHO BeUUCIET (OpMbI, HaunHas ¢ popmbll 1 BBIAAET 3HAUCHUE
nocyenHen Gopmsl.

(progn (setq numl (+ 2 5))
(setg num2 (* 3 4))



((< numl num2)
((minusp numl)
(* 3 num2))
(+ numl num2))
(- numl num2)) - -> 19
OCHOBHBIM CPEJICTBOM pa3BeTBJIEHUsI BHIUMCICHUN SIBIICTCS MpeuiokeHue cond.
(cond (pl1 al) (p2a2) ... (pN aN))
3necy pl, p2, ..., pN —npenukarsl, al, a2, ..., aN — npou3BOIbHBIC BRIPAKCHHS.

Cond mocienoBaTeIbHO BEIYUCISET MPEIUKATHI P 10 TIOSBICHUS 3HAYCHUSI, OTIIMYHOTO OT

nil, wiu 10 Mcuepranus BceX BhIpaXCHUH B CONd-apryMeHTax. B mepBom ciydae 3HaYeHUEM

cond Oyzer 3HauCHKE BBIPAKEHHS al, COOTBETCTBYIOILEE IEPBOMY, OTJIIMYHOMY OT Nil,
npeaukary pi. Eciu 3HaueHus Bcex npeaukaros ecth Nil, To 3nauenunem cond 6yzer nil.

[Tpumep. Ckosbko 3meMeHTOB B ciucke ? (/Ba BapuanTta — 1 nian Gosbiiel).
(cond ((cdr L) ‘Oombmie 1)
(t 1)
B mpocTom ciydae i pa3BeTBICHHH MOXKET MCIIOIb30BaThCs npeiokeHue if:
(if ycnioBue To-popma uHaue-popma)
IMpumep. (if (atom t) ‘arom ‘cmmcox) ~  -------- - aTom
Jli1st IporpaMMHUpPOBAHUSI IUKINYECKUX BBIYUCIICHHH OOBIYHO UCIIONIB3YETCSI PEKYPCHS.

2.5. Onpenenenue pyHKIMi.
Onpenenenne QyHKIUN B cpene JIMCn-CHCTeMBI OCYIIECTBISCTCS ¢ TOMOIIBIO0 TPUMHTHBA
defun.

(defun name (argl arg2 ... argN)
(Evl) (EV2) ... (EVN)),
re Name — umst onpeaessieMo PyHKINH,
argl, arg2, ..., argN — criucok opMaIbHBIX TAPAMETPOB B BUJIC NIEPEMEHHBIX,

Evl, Ev2, ..., EVN — s-BeipaxkeHus, CBSI3bIBAIOIINE TTEPEMEHHBIE ONpPEIEIsIEMO
(GYHKIIMY U BBIYHUCTISIONINE €€ 3HAYCHHE.

IIpumep 1. Onpenenum QyHKIUIO, BBIIESAIONIYIO BTOPOM JIEMEHT CIHCKA:
(defun Bropoit (Lst)
(car (cdr Lst)))
IIpumep 2. Onpenenum noruyeckyro ¢pyHkuuio U:
(defun 1 (x y)
(cond (x )
(t nil)))

IIpumep 3. OnpenenumM peKypcUBHYIO (PYHKLIUIO MEM, MPOBEPSIONLYIO, SBIISETCS I aTOM
3JIEMEHTOM HEKOTOPOT'O CIIUCKa Y.

(defun mem (x y)
(cond ((null y) nil)

X
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((eq x (car y)) 1)
(t (mem x (cdr y)))))

Ipumep 4. Onpenennm GyHKIMIO | BBIYUCICHUS (haKTOpHama:

(defun ! (N)
(cond ((zerop N) 1)
t (N (N1

3. Copaep:xxanue 3a1aHus 10 JadopaTopHoii padoTe.

3.1.0npenenuts GPyHKINIO, BEIUUCIAIONIYI0 X +Y — X*Y.

3.2.0mpenenuts pyukuuu (Null X), (caddr x) m (list X1 X2 X3) c momorms0 6a30BBIX
¢bynkumii (ucronmp3oBath umena Nulll, caddrl, listl, uTOOBI HE mepeomnpenesITh
OJTHOMMEHHbIE BcTpoeHHbIe PpyHKIMH Jlucr).

3.3.0npenenuts noruueckyro ¢pynakiuio NI (OR) (ums OR He ucmonb30Bath).

3.4.0npenenuts goruueckyro GyHkiuto HE (NOT) (ums NOT He ucnosip3oBaTh).

3.5.0mpenenuts N-oe uncio GudboHaqyw.

3.6.[ToicunTaTh KOJMYECTBO 3JIEMEHTOB CITUCKA.

3.7.Bce aneMeHTHI CIMCKa YBEJIWYHUTD Ha 3aJaHHOE YHUCIIO.

3.8.Bb1ienuTh MOCIeTHUI AIIEMEHT CITHCKA.

3.9.J106aBUTh 3aJaHHBIN PJICMEHT B KOHEI[ CITHCKa.

3.10. VY manurte U3 cOycKa MOCJIEAHUNA JIEMEHT.
3.11. VY nanuTh U3 CUCKa NEPBOE BXOXKICHHUE 33JAHHOTO JICMEHTa Ha BEPXHEM YPOBHE.
3.12. VY 1anuTh U3 CIKCKa BCe BXOXKICHHS 33JJAHHOTO JIEMEHTA HAa BEPXHEM YPOBHE

3.13. YaanuTh U3 CMCKa KX bl BTOPOW DJIEMEHT.

3.14. Onpenenutsb cpenHee apuPpMeTUyecKoe FJIEMEHTOB CITUCKA.

3.15. [loacunTaTh KOJTMYECTBO OTPHIIATEIBHBIX 3JIEMEHTOB CITUCKA.

3.16. OmpenesiuTh MUHUMAJIBHBIA JJIEMEHT IIEJIOYMCICHHOTO CIHMCKAa (HE HCIHOJb3Ys
BCTPOCHHYIO pyHKIMIO MIN).

3.17. 3aMeHUTH B CIUCKE BCE DIIEMEHTHI CO 3HaueHneM X Ha 3HayeHue Y.

3.18. YpanuTh Havao CiucKa JI0 33JaHHOTO AieMeHTa X (BKJIFOUUTEIHHO).

3.19. ITomyuuTh HOBBII OTCOPTUPOBAHHBIN CITUCOK ITyTEM BCTABKHU 33JaHHOTO DJIEMEHTA B

MCXO/IHBI OTCOPTHPOBAHHBINA B TIOPSIIKE BO3PACTAHHS SJIEMEHTOB CITHCOK.

3.20. Ompenenuth GyHKIHUIO, pazdbuBarorlyo ciucok (@ b ¢ d ...) ma mapsi ((@ b) (c d)

c)

3.21. Onpenenuth (HYHKIHIO, KOTOpasi, Yepeays dIeMeHTh ciuckoB (& b ...)u (1 2 ...),

obpasyert HOBBIH criucok (@ 1 b 2 ..)).

3.22. Onpenenuth GyHKIHIO (IEPBBIA-COBMANAIONINI X V), KOTOpas BO3BpaIlaeT MepBbIil

AIIEMEHT, BXOJSAIIMI B 00a ClTUcka X | Y, B IPOTUBHOM ciy4ae Nil.

3.23. IIpoBepuTh, ABISETCS JIU CIHCOK MHOXECTBOM, T.€. BXOJUT JIM KaXKIBIA JIEMEHT B

CTIMCOK JINIIb OJIMH pa3.

3.24. TIpeobpazoBaTh CIHUCOK B MHOXECTBO, T.€. yJAIUTh M3 CHUCKA MOBTOPSIOLIUECS

DIIEMEHTHI.

3.25. Onpenenuth mnpeaukaT PaBEeHCTBO-MHOXKECTB, MPOBEPSIONINN COBMAJCHUE IBYX

MHOXECTB (HE3aBHCHMO OT IOPSIKA CIITOBAHMS DIIEMEHTOB).

3.26. Onpenenuty mpenaukar [loAMHOXKECTBO, TIPOBEPSIONINMA, SBISETCS JH OJHO

MHOYKECTBO TTOJIMHOKECTBOM JIPYTOTO.

3.27. Ompenenuts ¢ynkuuto Ilepeceuenue, onpeaensiomyo odmue aas IyX MHOXKECTB

AIIEMEHTHI.

3.28. Onpenenuts npenukatr Hemepecekaromiuecs, MpOBEPSIOIINNA, YTO JBA MHOXKECTBA HE

HUMEIOT OOLINX AJIEMEHTOB.



3.29. Ompenenuts  Qynkiuio  OObenuHeHHe, (QOPMHUPYIOMIYI0 OOBEIHMHEHHE JIBYX
MHO>KECTB.

3.30. Ompenenuth (yHKIHMIO Pa3zHOCTH, (OPMHUPYIOUIYIO Pa3HOCTh JBYX MHOXECTB, T.C.
YIQISIONIYIO U3 IEPBOTO MHOKECTBA BCE OOIIME CO BTOPHIM MHOKECTBOM 3JIEMEHTHI.

4. CoaepxxaHue oT4YeTa: LeJb pabOThl, OCTAHOBKA 3aJaud, TEKCThI OIpPEIeNIIeMBbIX
(byHKUNH, pe3yabTaThl TECTUPOBAHUS (DYHKIHI, BEIBOIBI.

3ameuanus:

- mpu ompenesicHUH GYHKIUA HCIONIb30BaTh TOJBKO CIEAYyIOIIHe MpUMHUTUBBI LisSp: car,
cdr, cons, atom, eq, quote, plusp, minusp, zerop, set, setq, equal, null, list, matemarnyeckue
byukunu, QyHKIUE CpaBHEHHUS YUCE U Jorundeckue Gyukiuu and , or, not;

- B 3amanusax 3.22 — 3.30 wucmosib30BaTh BCIIOMOTATENbHYIO (YHKIUIO, TPOBEPSIIIYIO
NPUHAJICKHOCTD 33JIaHHOTO AJIEMEHTA CITHCKY;

- s GOPMHPOBAHUS OTUETA MCITOJIB30BaTh pelakTop MuLisp.

KoHTpo/IbHBIE BONPOCHI:
Kakue 00beKThl OTHOCSATCS K CHMBOJIbHBIM BbIpakeHHsiM Lisp ?
Kakue 00beKThI OTHOCATCS K atomam Lisp ?
UYro o3nauaet atom NIL ?
Yro Takoe KOHC ?
IIpedukcuas dpopma 3amnucu BeipaxkeHuii B Lisp.
Kakue dpynkuuu B LiSp Ha3bIBaroTCS npenukaTamu ?
Vipasistomue CTpyKTypsl LiSP A7t mociienoBaTeIbHBIX BBIYUCICHUIA.
Yupassiromue cTpykTypsl LISP 11 pa3BeTBICHHS BHIUUCIICHUIA.
OCHOBHOM MEXaHU3M NPOIPAMMHUPOBAHUS UKINYECKUX BBIYMCICHUH.
0. Ompenenenune pynkuuii B Lisp.
.MOXHO M B KadyecTBE MMEHM OlpenessseMold (QYHKIUH B3STh MMs CTaHIAPTHON
bynkun Lisp.
12. ITpuHIMnMaIbHOE OTIIMYME BOCXO/AIIEH PEKYPCHH OT HUCXOAALIEH PEeKypCuu.
13. BcnomoraTenbHbIE (TPOMEXKYTOUYHBIE) () yHKIIHH.
14. CyTtb 1ByMEpHO# peKypcuu.

RoOoo~NoGO~LNE
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IMPUJIOKEHUE

domains

IOeHb, OO, OKJlan=integer

nMsa, baMunms, Mecsil, JIOJKHOCTE=string
maTa=naT (OeHb, Mecsil, ToI)

paboTa=pab (OOJIKHOCTL , OKJIam)

uJjieH cembu=uji_C (uMda, bamnnmuda, nara, patora)
CHMCOK_JeTel=uJieH CeMbu*

CHMCOK_MMeH geTel=string*

predicates

CeMbd (UJIeH CEeMbMU, YJIeH CeMbl, CIUMCOK_ JeTel) S$ONMCaHUe BCeX UJIGHOB CeMbU
My (4JIeH cembu) TMYXK

XeHa (UJieH CeMbu) SxeHa

CHMCOK_JHeTel CeMbM (CIMCOK_IeTein) sneTu

KOJIMYEeCTBO 3JIEMEHTOB CHMCKa (CIMCOK_gneTeli, integer) 3%momcueT KOJIMUECTBa
%DJIEMEeHTOB B CIMCKe
KOJIMYECTBO meTel cembMu (string, integer) S$KOIMUYECTBO IEeTeM B IAaHHOM CeMbe
uMeHa peTein (string, CnuMCoOK MMEH HAeTel) $CIOMCOK MMEH OeTel B HAaHHOM CeMbe
BHIOOP MMEH neTel (CNMCOK _IeTel, CIUMCOK MMEH IeTel) S3%BHOODp MMEeH IeTen
U3 Ccomcka meTren
clauses
cembsa (un_c ("Mean", "Usanos", mat (1, "mait",1940) ,pab ("unxenep", 200)),
un_c ("Aruna", "Ueanosa",maT (15, "auBapsr",1945),pab ("Bpau",180)),
[un_c("Omer", "VMeanos", nar (22, "mapr",1970) ,pab ("cryneur",40)),
un_c ("Muua", "Meanoea", nat (7, "uwone",1975) ,pab ("yuennua",0))]) .
cembsa (un_c ("Jlee", "Cumopuxk", nat (12, "dpeepanes", 1949),pad ("xupypr", 300) ),
un_c ("Pamuca", "Cumopux", nat (5, "Hoa6pr",1952) , pab ("mnomoxoszarka",0) ),
[un_c ("Bopuc", "Cunopux", nar (2, "man",1973) ,pab ("apTuct",140)) 1) .
cemba (un_c("Crenan", "llerpos", mart (1, "asrycr",1940),pab ("wodpep", 200))
un_c ("Mapua", "Oposn", nar (15, "mous",1945) ,pab ("kaccup",180)), []
cemba (un_c ("Jleorun", "3aropckuu", nat (1, "man",1960) ,pab ("unxernep", 200
un_c ("Huua", "Saropckaa",nat (5, "anpenr",1965) ,pab ("rexuux", 180)
[un_c ("Enmena", "3aropckaa", nart (2, "auBapr",1983),pab ("yuennua", 0)
unn_c ("EBa", "3aropckaa", mar (15, "pespane",1985) ,pab ("yuenuua", 0)
unn_c ("Copra", "3aropckaa", nar (15, "derpans", 1985), pab ("yueHuua"
ceMmbsa (un_c ("Huxoman", "Caeuu", mar (1, "mapt",1970),pab ("mnaoraux", 200)
un_c ("Hmua", "Casuu",mat (15, "ausapr",1965),pab ("manap", 180)),
[un_c ("Urops", "Caeuu", nat (12, "Hoabpe",1990) ,pab ("yuenux",0)),
un_c ("Uruat", "Casuu", nar (7, "nexabpr",1994) , pab ("gomkonsumk", 0
cemba (uin_c ("Kupunn", "Kazsax",nar (11, "man",1970) ,pab ("acomupant", 100)
)
)

-~
~

un_c ("Xaunna", "Kasak", nat (15, "mMapt",1975) ,pab ("crymenrxa", 50)

[un_c("Omera", "Kaszak",nat (17, "mone",1995) , pab ("nomxkoneHuua", 0
ceMbs (t:IJ'I_C("","",,HaT(O,"",O) ,pa6(uvv,0) ) ,

un_c ("Anna", "Jloza",nar (15, "mapr",1975) ,pab ("crymenrxa", 50)),

[un_c("Omera","Jozsa",mar (17, "uwone",1995) ,pad ("gomkonsumua", 0))]) .

Myx% (urn_c (Mmsa, dam, laT, Pab) ) : —cembsd (un_c (Mmsa, dam, laT, Pab), , ).
xeHa (un_c (Mua, dam, JaT, Pab)) : —cemba (_,un_c (Mmsa, dam, laT, Pad), ).
cnucok_peten (Cn_pger) :-cemba( , ,Cn_gper) .

KOJIMUEeCTBO 3JieMeHTOB cnmucka ([],0) .

KOJIMUEeCTBO_ 3JIeMeHTOB cmnmucka ([ | Xeoct], Kom) : -

KOJIMUECTBO_ 3JIEMEHTOB_chnucka (Xsoct, Komnl) , Kon=Koml+1.
KOJMUeCTBO neTelr cembu (dam myxa, Konm nmer) : -
cembd (un_c(_,%am myxa, , ), ,Co_gmer),
KOJIMUYeCTBO meTer cembu (Cn_gmer, Ko mer) .
umMeHa nerel (bam Mmyxa, Cln_MMeH HeT) :-—
cembd (un_c(_,%am myxa, , ), ,Co_gmer),
BuIOOP uMeH nerel (Cn_peT,Cn_uMeH OeT) .
BuOOP umMeH peten ([], []) .
BEHIOOP uMeH netrel ([PebeHok |XBoCT cnmucka perelt], [Mma|XBocT muMeH]) :-—
PeGeHok=un c(Mma, , , ),
BHIOOP MMeH neTel (XBOCT CHNMCKa neTed, XBOCT MMEH) .
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