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IMPEANCJIOBHUE

B mocneanue roapl 3HaUUTEIBHO BO3POC MHTEpeC K paboTaM IO MCKYCCT-
BEHHOMY MHTEIUICKTY, OCOOCHHO K MPaKTHYECKOMY BOIUIOMICHHIO PE3YJIbTaTOB
3THX pabOT B IKCNEPTHBIX cucTteMax. OnHOW U3 HauboJjee BaKHBIX 3a/1a4, CBsI-
3aHHBIX C TPOSKTHPOBAHUEM TaKHX CHCTEM, SIBIISIETCS MpoOieMa IpencTaBiie-
HUS 3HaHMU O mpenMeTHOW obOnactu. MccnenoBaHus pa3BUBAKOTCS B JIByX Ha-
MPABJICHUSX: TIEPBOE CBSA3aHO C BBHIOOPOM (HOPMANTM30BAHHBIX MOJENEH mpen-
CTaBJICHHUS 3HAHWH; BTOPOE — C Pa3pabOTKON M BHEIPEHUEM S3bIKOB IPE/ICTaB-
JIeHWsI 3HAHWH, 00JaJaroIIMX HE0OX0IMMBIMH N300pa3UTEILHBIMU CPEICTBAMU.

B Hacrosimmee BpeMs OOJBIIYIO TOMMYJIIPHOCTE NPHOOPEN SA3bIK JIOTHIECKOTO
nporpaMMupoBaHust [Ipoyior, OCHOBaHHBI Ha caMoOW CTapod MOJeNH Mpen-
CTaBJIEHMS 3HAHUM — MCUMCICHUH MPEAUKATOB HepBoro nopsaka. Camo HasBa-
Hue [Ipoyor ecTh COKpalleHHe, O3Hayarliee MPOrpaMMHUPOBAaHHE Ha S3BIKE
JIOTHKH.

[IpoJor mpeaocTaBiseT CPEACTBA TS OMUCAHUS 3HAHHUKA O TPEIMETHOH 00-
mactu B BuAe GakToB W mpaBwi BbBoja. OH IOHATEH JKCIEpTaM-
HEMpOrpaMMHUCTaM U JaXe C yCIEeXOM MOXKET MCIOIb30BAThCS UL OOyYCHUs!
JieTel mporpaMMupoBaHuIo. [Iposor crioco6eTByeT HOPMUPOBAHHIO CTHIIA IPO-
rpaMMHPOBAHHUs, OCHOBAHHOTO HA HIESX MOIYJIBHOTO HMPOrPAaMMHPOBAHUS U
porpaMMHUpoBaHus 'cBepXy BHHU3". B TO Bpemsi Kak TpaaulMOHHBIC S3BIKU
MPOrpaMMHUPOBaHHUs SIBIISIFOTCS MPOLIEAYPHO-OpHEHTHPOBaHHbIMH, [Iporor oc-
HOBaH Ha ONHUCATEIbHOW WM AEKIApaTHBHOW MapagurMe B IPOrpaMMHpOBa-
HHUH. DTO CBOWCTBO KOPEHHBIM 00pa30M MEHSET MPOrpaMMHUCTCKOE MBIIUICHUE
U JenaeT o0y4eHHe MporpaMMHpOBaHuIO Ha [Iponore yBieKkaTeIbHBIM 3aHATH-
eM, TpeOYIOIIUM ONpPEACTICHHBIX HHTCIUICKTYaIbHBIX YCHIIHI.

[Mposnor npuMeHseTCs: TP CO3IaHIN NPHIIOKEHHH B CIISITYIOMNX 00IacTsIX:

pa3paboTKa OBICTPBIX MPOTOTHIIOB IPUKIIATHBIX MIPOTPAMM;

pa3paboTKa NPUIOKEHNH, CBA3aHHBIX C 3aIUTOIN HHPOPMALIUH;

yIpaBJeHHe TPOU3BOACTBEHHBIMHU IPOIIECCAMH;

CO3/JIaHUe TUHAMHUYECKUX PEIIHOHHBIX 0a3 JaHHBIX;

IIepeBOJ] C OJJHOTO SI3bIKA Ha JPYToH;

peann3anys SKCIEePTHBIX CHCTEM H 000JI0YeK IKCIIEPTHBIX CHCTEM.
CucreMsl nporpaMmupoBanus Ha IIpoiore skciutyatupyrotes Ha OBM ca-
MBIX pa3HbIX THIIOB M MPHOOPEIH IHPOKYIO0 H3BECTHOCTH OJaronapsi HAIMIHUIO
TaKUX  Pa3BUTBIX  BEPCHH HAa  TMEPCOHATBHBIX  KOMITbIOTEpAX  Kak
WinProlog, Visual Prolog, Strawberry Prolog u Arity Prolog. B moco6un pac-
CMaTpHUBAIOTCs TIPUMEpHI, ToaroToBienusie B cpexe Visual Prolog 5.2, 7.0 —
7.3, IpUBOMATCS MpaBUJia M MPUMEP CO3JAHUS 3aKOHYCHHOTO MPUIIOKECHUS C
rpadudeckum uHTepdeiicom B cpeme Visual Prolog 7.0 — 7.3. Dtu Bepcuu sB-
JSIFOTCSI B HACTOsIIIEe BpeMsi HauOoJee Pa3BUTHIMH MPOMBIIUICHHBIMH BEPCHS-
M, paboraroumu B cpexe OC Windows.
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[ocobue menuTcs HAa OAMHHAIUATH I71aB. B 171. 1 onuchIBalOTCS TeopeTHde-
CKHE€ OCHOBBI JIOTHYECKOI'O HpOFpaMMI/lpOBaHI/Iﬂ: BBOOUTCA IMOHATHUC (pOpMaJ'l])'
HOW CHCTEMBI, 3aTeM PacCMaTPUBAIOTCSA Takhe (HOpMalbHBIE CHCTEMBI KaK HC-
YHCJICHUE BBICKA3bIBAaHWI M MCUYHCIICHUE NPEANKATOB, a TaAKXC aJITOPUTM BBIBO-
J1a, OCHOBAaHHBIN Ha MPHHIIMIIE PE30MIONHH. B 111 2 paccmaTpuBaroTcst 6a3oBbIe
MOHATHUA sI3bIKa JIOTMYECKOrO0 IMPOrpaMMHUPOBAHUSA, CTPYKTypa HpOrpaMMbl Ha
Iponore u mpaBmiIa coCTaBiIeHHUs MporpamMM. B ri1. 3 ommcHIBaeTCs aaropuT™M
pabotel uHTepnperaropa [Iponora. [TogpoOHO paccmarpuBaeTcs Kaxaas Qasa
IUKIMYECKOr0 Ipoliecca JoKa3aTenbcTBa Tekylueidl nenu. Ilpemnaraercs ams
aHalM3a BBINOJIHEHHUS MPOrpaMMBbl HCIONb30BaTh cxemy B Buge W-NUJIN-
Jepesa. B ri. 4 BBoIUTCS NOHATUE BCTPOSHHOIO IIPEAUKATa, 3aT€M paccMaTpu-
BAIOTCSl BCTPOCHHBIE MIPEANKATHl BBOAA-BBHIBOAA TEPMOB, a TakxKe apudmernye-
CKUE BBIPXKEHUS U IPEIUKATHI CPABHEHUS TEPMOB.

[Taras, mecrast ¥ ceapbMasl TIaBbl MOCBAIIEHBI CIIOcO0aM YIPaBICHUS BBI-
HOJNHEeHueM nporpamMmsel Ha IIposore. B ri. 5 paccMmaTtpuBaroTcs criocoObl op-
TaHU3alUK BETBJICHNS U TOBTOPSIOMIMXCS MpoueccoB. [11. 6 mocBsmena pekyp-
CHUM KaK OJHOMY M3 OCHOBHBIX METOJOB IporpammupoBaHus Ha IIponore. B
IJ1. 7 ONUCHIBAETCS yIPaBIeHUE IPOIIECCOM BO3BPATa ¢ MOMOIIBIO BCTPOSHHOTO
npeaukara "orceueHue".

I'n. 8-10 mocBsieHbI Pa3IMYHBIM CTPYKTYpaM JaHHBIX B si3bike [Iposnor. B
1. 8 paccMaTPHUBAIOTCS CIHCKH, HX CTPYKTypa M IPHBOIATCS HPHMEPHI HAHOO0-
Jiee 9acTO HMCIOJIb3yEMbIX IPEeIUKaTOB PabOThl co cnuckaMu. B ri. 9 ynensercs
BHHUMaHHE CTpOKaMm, juisi paboThl ¢ HuMH B s3bike Visual Prolog paspaGorano
MHOTO BCTPOCHHBIX MpeankaToB. B ri. 9 paccmarpuBarorest cTpykrypsr. [, 11
nocBsinena onucanuio cpeapl Visual Prolog 7.0 — 7.3 u npaBunam co3nanus B
9TOMH cpele 3aKOHYEHHOTO NPHIIOKEHHS C UCIIOIb30BaHUEM IpaduecKoro HH-
tepdeiica.

B koHIIe Ka) 0¥ IIIaBBI IPUBEAEHBI BOIPOCHI Il CAMOKOHTPOJISL U 3a/IaHUS
JUISL CAMOCTOSITETIbHON PabOThl, pacCMaTPUBACTCS IPUMED BBIIOJIHEHUS] OZHOIO
M3 3aJaHNM.

Jlis unTarens 9TOM KHUTHM MOXHO JaTh CIELyolre peKkoMeHaanuu. Eciu
YHUTATEINI0 3HAKOM 53BIK [IpoJior U ero 1enb MO3HAKOMUTHCS C MPaBUIIAMH pa-
60t1el B HOBOI1 cpene Visual Prolog 7, To emy syuine cpasy mepeiitu x ri. 11.
Ecnu ynrarens — HOBUYOK M TOJBKO HAaUWHAST M3YyUSHHUE SI3bIKA, HO TEOpeTHYe-
CKHE OCHOBBI €0 HE HHTEPECYIOT, €My ClefyeT oOpaTuThes K INI. 2. A eciu
YUTATENb CHEUUAINCT IO MPEJCTABICHHIO 3HAHUH B MHTEIUICKTYaJbHBIX CHC-
TeMax U e€ro MHTEPeCyIOT JIOTHUECKUE MOJENH, a TAaKXKe €CIU OH OYEHb JIH000-
3HATENbHbIHA, TO PEKOMEHIyeM eMy IIpOoYuTaTh Ii. 1.

ABTOpPBI BEIPaXKaIOT OJIarofAapHOCTh PELEH3EHTaM, CACTIABLINM PSI [EHHBIX
3aMeYaHui OpyU MOATrOTOBKE JAHHOIO IOCOOUS.



I'nasa 1. BBEJEHUE B TEOPETUYECKHUE OCHOBbI
JJIOT'MYECKOI'O ITIPOIT'PAMMMUWPOBAHUA

S3bik [Iposor pa3pabarbiBasiCsl KaK S3bIK CHCTEM HCKYCCTBEHHOTO WH-
Tesuiekta, U B 1984 rony B MpoeKTe BHIYHCIUTEIBHBIX CUCTEM IISTOTO I10-
KOJICHHS ObLT O0BSIBIICH Kak 6a30BbIi A3bIK [3].

CucremMa HCKYCCTBEHHOTO HHTE/UICKTA COJCPKHUT JBa O0s3aTEIbHBIX
sneMenTa — 6a3y 3Hanuii (B3) u mMammHy BbIBoma [2], KOTOpBIE TECHO CBS-
3aHBI MEXKIy COOOW IMOJIOKCHHOW B WX OCHOBY MOJICNIBIO MPEICTABICHUS
3HAHMI.

IIpomecc pabOTBI CUCTEMBI MCKYCCTBEHHOTO HHTEIUICKTAa YIPOIICHHO
MOXHO OITMUCATh ClieAyrommM o0pa3oM. Ha BXOa cHCTEMbI MOCTYHaeT BO-
npoc nonb3oBarens B . MamuHa BbIBOAA, ONMHUPAsCh HA XpaHuMbie B B3
3HaHMS OOIIETo XapakTepa o NmpeaMeTHou obmactn A, A,, ..., A, U Ha

JIaHHBIE, BBOJHMBIE IIOJB30BATEIEM, OCYLIECTBIIIET BBIBOJ OTBETAa Ha IIO-
CTaBJICHHBIH BOIIPOC.

J1s mpencTaBieHUs 3HAHUM O NPEAMETHOH 00JIaCTH UCIOJIb3YHOTCS
pasnuunble Mogend [2]. OxHa U3 HUX — 3TO JOTHYECKAsi MOJIENb IPEACTaB-
nenus 3Hanui [1]. B coOTBETCTBHM C Hel 3HAaHWSA O TPEIMETHON OBIACTH
OIHCHIBAIOTCA Jloruueckumu Gopmymamu A, A,, ..., A, U cuHTaroTCs

UCTHHHBIMHU yTBEPKICHUAMHU — aKCHOMaMH. DTH (OPMyYIIbl XpaHsTCs B 6aze
3HaHUW. Bompoc nmone30BaTeNs WM LENb PELICHUS 3a/1a4 TAK)KE BbIPaKa-
ercs noruueckoi popmyinoi B , koropas sBiseTcs runoTe3oi, HCTHHHOCTD
UM JIOXKHOCTh €€ JIOKa3bIBAETCA MALIMHOM BhIBOJA. Mammna BeIBOJA B
nporecce cBoel paboTHI TOKa3bIBAeT JOTHYECKOE ciefoBanne B m3 wc-
TUHHOCTH A, Ay, ..., A,.

Jist Toro 4yTOOBI 3HAHMS OMKCHIBATH HA A3BIKE JIOTUKU B HanboJiee ecre-
CTBEHHO# (hopMe s MOJIb30BaTesI-HENpoeccuoHana, Obl1 pa3paboTaH
s3bIK [Iporor. /Iyt HammcaHWsl mporpaMMbl Ha 3TOM SI3bIKE€ HAJO 3HATh H
MOHMMaTh BCETO TPU KOHCTPYKUMH: (akT, mpasuio, Bormpoc. C ux momo-
IIbI0 MOXKHO ONHCATh BCe 0a30BbIC JIOTMYECKHE ONEPaLUK: KOHBIOHKIIHIO,
JIU3BIOHKIINIO, UMIUTHKAIHIO U oTpulianue. Kpome Toro, [Iposor mo3posisier
MUCATh MPOrpaMMy Ha OJIM3KOM K €CTECTBEHHOMY IS TI0JIb30BATENS SI3bIKE
(marpumep, Ha PYCCKOM si3bIKe). B ocHOBe si3bika [1posior IexuT mcumncie-
HHE MPEUKATOB MEPBOrO MOPs/Ka, a UMEHHO, JIOTHYECKUE KOHCTPYKIIUH,
MPUBOJMMBbIE K XOPHOBCKHM JM3BIOHKTaM. UTOOBI MOHATH BBIPA3UTEIbHBIE
BO3MOX>XXHOCTHU OCHOBHBIX yTBep)K}:[eHI/Iﬁ s3bIKa, KaK pa60TaeT MallnuHa BbI-
BOJAa U 4YTO TaKO€ XOpHOBCKHe JU3BIOHKTBI, BaM CJICAYECT BHHUMATCIILHO
[IpouyuTaTh 3Ty IEPBYIO IN1aBy. B Hell paccMaTpHUBAIOTCS TEOPETUUECKUE
OCHOBHI s13b1Ka [IpoJtor.
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1.1. ®opmanbHas cucTeMa

B ¢dopmanbHO# n0orHKe pa3zpabaThIBAIOTCS METOABI MPAaBUIBHBIX paccy-
JKJIGHHUH, TIPEJCTaBIISIOMMX CO00H Lenb ymo3akimtoueHud. /st onucanus
paccyKIEHHI M JIeXKAIUX B UX OCHOBE 3aKOHOMEPHOCTEH HMCHOJB3YHOTCS
JIOTHYeCKHe MOJIeH, Oa3upyromuecst Ha MOHATHH (pOpMaIbHON CHCTEMBI.

dopmanbHas cucTeMa 3a1a€Tcsl YeTBEPKON BHIA

M=<T,P,A B>

MHuoxxecTBO T €CTh MHOXKECTBO 0a30BBIX IJI€MEHTOB Pa3JIN4YHON
IIPUPOJBI, HAIPUMEDP CIOB M3 HEKOTOPOIO OrpPaHMYEHHOIO CIOBAps, CTy-
JIEHTOB HEKOTOPOW TPYMIbI, 3BYKOB ONPENEIEHHOTO MHCTPYMEHTa M T.1.
BaxHo, 4To U1 MHOXKECTBa | CyIIECTBYET HEKOTOPHIH CIIoco0 ompexnerne-
HUS NPUHAJUICKHOCTH WIN HE MPUHAIICKHOCTH MIPOU3BOJIBHOIO 3JIEMEHTa
K 3TOMy MHOXecTBY. [Iponeaypa Takoit NpoBepKH MOKET OBITh JIF0O00H, HO
3a KOHEYHOE YHMCJIO I1aroB OHA JIOJDKHA JaBaTh MOJIOKUTEIBHBIN WIH OTpH-
[aTeJbHBII OTBET Ha BOIPOC, SIBISAETCSA JIU X SJIEMEHTOM MHOXecTBa 1 .
O6o3uaunm sty tpouenypy 11(7).

MuoxecTBo P ecTh MHOXECTBO CMHTaKcH4yeckux mpaBui. C UX MOMO-
IO M3 DJIEMEHTOB | 00pa3yloT CHHTAKCHMYeCKH NMpaBUJIbHBIE COBO-
KynHOCTH (MPaBUIbHO MOCTpoeHHbIe (Gopmynsl — III1®). Hanpumep, u3
CJIOB OTPaHMYECHHOT'O CJIOBaps CTPOSATCS] CHHTAKCHYECKH NpaBUIIbHBIE (pa-
36l U T.JA. Jleknapupyercsi cyuiectBoBanue mnpouenypst II(P), ¢ momormibo
KOTOpPOH 3a KOHEYHOE YHCIJIO IIaroB MOKHO ITOJNyYHTh OTBET Ha BOIIPOC,
SBJISICTCS JIM COBOKYIIHOCTh X CHHTAKCHYECKH NPABUJILHOI.

B MHOXeCTBE CHHTaKCHUECKH TPAaBIIIBHBIX coBOKymHOCTEH (ITI1D) BBI-
JIeNSIeTCs HEKOTOpoe MHOXeCTBO A . DjeMeHThl A Ha3bIBalOTCS AKCHO-
Mamu. Kak u U1 Apyrux COCTaBISIIOIIMX (POpMaIbHOM CHCTEMBI, HOJIKHA
CyIecTBoOBath mporeaypa I1(4), ¢ ToMOIIbI0 KOTOPO# JUIs JIF000H CHHTaK-

CHYECKH MpaBwiIbHON CcOBOKymHOCTH (II[1IP) MOXHO MONYyYHTH OTBET Ha
BOIIPOC O MPUHAUIC)KHOCTH € K MHOXKECTBY A .

MuoxectBo B ectp MHOXeCTBO mpaBuil BeIBOIA. [IprMeHsis ux K aie-
MEeHTaM A, MOXXHO IOJyYUTh HOBBIE CHHTAKCHYECKH IpPaBHIBHBIE COBO-
KyITHOCTH, K KOTOPBIM CHOBa MOKHO IIPUMEHHTH paBuia u3 B . Tak ¢op-
MHpPYETCS MHOXECTBO BBIBOAUMBIX B JaHHOW (pOpMasbHONM CHCTEME COBO-
kynHocreil IITI®. Ecnu umeerca npouenypa I1(B), ¢ nomompro kotopoit

MOJKHO OIIPENENUTh IS JIF000H CHHTAKCHYEeCKH MPABIIIBHOW COBOKYITHO-
cru (TII1®D), sBasieTcs M OHA BBHIBOJMMOM, TO COOTBETCTBYIOIIAs (GopMaItb-
Hasl CHCTEeMa Ha3bIBACTCS Pa3pelIMMONA. DTO MOKA3bIBALT, YTO HMEHHO Ipa-
BWJIa BBIBOJIA SIBIISIIOTCSL HAauOoJIee CIOKHOW COCTaBISIONIEH (hOpMabHON
CHCTEMBI.
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Jlnst 3HaHU, BXomsammx B 6a3y 3Hauuii (B3), MOXXHO CUMTAaTh, YTO MHO-
xecTB0 A 06pasyroT Bce MHPOPMALMOHHBIE €IUHHUIILI, KOTOPBIE BBEICHBI
B 0a3y 3HaHuil u3BHEe (IKCTEHCHOHANBHAS B3), a ¢ IOMOIIBIO IPABHJI BBIBO-
Jla U3 HUX BBIBOJISTCS HOBBIE [TPOM3BO/IHBIE 3HAHUS (MHTEHCHOHAIbHAs B3).
®dopmanbHas CHCTEMa MPEICTABIACT COOOH TeHEPaTOp MOPOKICHHUS HOBBIX
3HaHUH, 00Pa3yIOMIMX MHOXKECTBO BEIBOJMMEIX B JAHHOM CHCTEME 3HAHUIL.
Ot0 mo3BoIsIeT XpaHuTh B b3 nUIb Te 3HaHUS, KOTOpBIe 00pa3yloT MHOXKe-
ctBo A, a BCe OCTaJIbHbIE MOJIyYaTh MyTEM BBIBOJIA.

DopMabHOE 10KA3aTeJIbCTBO

dopmanbHOE J10Ka3aTeNbeTBO [1] ompemensercs Kak KOHEYHas MoCIe-

noBatenbHOCTh hopmyn IITID M, M,, ..., M, Takas, 4ro kaxnas ¢op-

Mmyna M; 1ubo siBIseTcs aKkCHOMOH, MO0 NPH MOMOIM OJHOTO U3 IPaBUII
BBIBOJI2 BBIBO/IMMA U3 TIPEIIECTBYIOMMX ei popmyn My, rae j<i. ®op-
MyJna U Ha3pIBaeTCsS TeOPEeMOM, €Clii CYIIECTBYET JI0Ka3aTeIbCTBO, B KOTO-
POM OHa siBIIsieTcsl mocnenHe, r.e. M, =t. B wacTtHOCTH, BCsiKast akcMoMa
sBIsIeTCS TeopeMmoii. Ecnmm t ects Teopema, To 3TOT (pakT 00O3HAYaeTCS
—1, a3HaK |~ SIBIISETCSI CHMBOJIOM BBIBOAUMOCTH (ITOJIy4€HHUS) HEKOTOPOii

[I1® ¢ momoripio mpaBui BeiBoaa [1].
HNurepnperanus
@®opmanbhbie cucteMbl (PC) HCHONB3YIOTCS KaK MOJAENH HEKOTOPOii
peanbHOCTH. VHTEprpeTanus mpencraBiseT coboi pacnpocTpaHeHHE Hc-
XOJIHBIX TIOJIOKEHUI KaKoW-Tn00 OpMasIbHOM CHCTEMBI HA PEeabHBIA MHP

(cm. puc. 1.1).

MpepgmeTHas dopmarbHas
obrnacTe cuctema
VTBEDKIEHMS ABcTparnposaHue ®C kak AKCUOMBI | [loka3aTenbCTso

A WHTepnpetauna | mogens MO
YTteepxgerus MO WHTepnpeTtauus

Puc. 1.1. Unmepnpemayus (popmanvHotl cucmemol

WnTepnperanus npuaaét CMBICT KaXIOMY CHUMBONY (opManbHOH cuc-
TEMBI U yCTAHABIIMBAET B3aMMHO OJHO3HAYHOE COOTBETCTBUE MEKIY CHUM-
Bonamu ®C u peanbHbiMu 00bekTaMu. Teopembl PC, Oyaydn OIHAXKBI
HHTEPIPETHPOBAHBI, CTAHOBSITCA MOCTIE 3TOT0 YTBEPKAEHUSIMH B OOBIYHOM
CMBICIIE CJIOBA, U B ATOM CIIydae Y>K€ MOXKHO JIeJIaTh BBIBOJIBI 00 MX MCTHH-
HOCTH WU JI0KHOCTH. DopManibHasi CUCTEMa MOXKET CIyXKHTb MOJEIBIO
MHOTOYHCIICHHBIX Pa3IMYHBIX KOHKPETHBIX cuTyanuii. Heobxommumo, 4Toos
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Ul Kaxaoi (opmaibHOW CHCTEMbI BCEr/a CYyIIECTBOBala, MO KpaiHei
Mepe, OfHa MHTEpIIpeTalys, B KOTopoi kaxnaas teopema OC Opu1a OBl uC-
TiHHO#. Uem Gounbiiie uHTepripeTaiumii, Tem 6oraue OC [1].
Jloka3aTeJbCTBO H HCTUHHOCTH

Nmerotcs 4 Bapuanta (puc. 1.2) B3aMMOOTHOIICHU# MKy T0Ka3aTeb-
CTBOM M 3HAYCHHEM HCTHHHOCTH, MOCKONBKY GopMyiia, ¢ OAHON CTOPOHBI,
MoxeT ObITh Teopemoit (T) mubo He Teopemoit (HT), a ¢ apyroit cTopoHsl,
e€ uHTepnpeTanys MoxkeT ObITh ucTuHHON (W) rin noxuo# (JI).

HT, 1 HT, Nl

Puc. 1.2. Ceszb mesicdy ceoticmsamu évisooumocmu u ucmunnocmu II1D

Ecnm i mo6oit uHTEprperanny coOMoatoTCs MEePBbIH U YeTBEPTHIA
BapuaHThl, TO BbiOpaHHass PC XOpOUIO OMUCHIBAET HPEAMETHYIO 00JIaCTb.
Ho 310 He Bcerna BO3MOXHO.

Bropoii BapuanT, korna gopmyna qokazyema U COOTBETCTBYET OIIpese-
JICHHOW WHTEPIIPETAllMH, 3HAYC€HHE KOTOPOH JIOKHO, TOBOPUT O TOM, 4TO
HeT cootBercTBUI Mexny ®C u mpeamerHoit obmactero. Cremyer imbO
3ameHuTh ®C, MO0 HCKIIOYUTH JAHHYIO WHTEPIPETALHUIO M3 PaccMOTpe-
HHUAL.

HawuGonee cnoxubiii cimydair — tpernit. Curyammio (HT, M) tpymHo
UIeHTH(GUINPOBATh, T.K. HE BCErJa €CTh NpOoleaypa, MMO3BOJIIOMAs yCTa-
HOBUTb, 4TO ()OPMYJa, ONHCHIBAIOIIAS UCTUHHYIO WHTEPIIPETALNIO, HE BbI-
BoauMa B ganHoi ®C.

CBoiicTBa (hOPMAIBHBIX CHCTEM
1. Paspemnmoctn. Eciu cymecrsyer npouenypa I1(B), nossonsio-

mmast uist Jiro60i TTT1M ycTaHOBUTE, BHIBOIMMA JiM OHA B JaHHOK PC (sBis-
€TCsl TEOPEMOIA), TO TaKasi CHCTEMA Ha3bIBACTCS Pa3peluMOoii.

2. Ilonrnora B mupokoM cmbicie cjioBa. OC HazpBaeTCs TONHOHN B
IIMPOKOM CMBICJIE CJIOBa, €Ciu Ji00as evieooumasn IO obmeznaunma
(T.e. ucTHHA B JIF060W MHTEPIIPETAINK) W, HAOOOPOT, JIF0bast o0Ie3HAYH-
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mast III1® sBisleTcss TeopeMoit MaHHOW (OpMaTbHONH CHUCTEMbI (Cydaid
(T, 1)).

3. IToanoTa B y3koM cMbiciie cjioBa. @C Ha3pIBaeTCs MOJTHOM B Y3KOM
CMBICJIC CJIOBA, €CJIM MPUCOCAMHCHUE K aKCHMOMaM HE BBIBOIUMBIX B OC
[I1® npuBomut K mpotuBopeuwnto (cayvait (HT, 11)).

4. HempoTnBOpeYHBOCTH. JIF000OC TOrHYECKOE UCUUCIICHHE HA3bIBACTCS
HETIPOTUBOPCYHBEIM, €CITM B HEM He BBIBOIMMEI HUKakue nse [1I1D, u3 xo-
TOPBIX OJHA SBJISICTCS OTPUIIAHHEM JPYTOH.

5. HezaBucumocTh akcuoM. TakuMm cBoricTBoM oOmamaer ©C, y koTo-
poOii Bce aKCHOMBI HE3aBHCHMBI, T.€. HE BBIBOIAWMEI C TIOMOIIBIO TPABUII
BEIBOJIA U3 JPYTHUX aKCHOM.

IIpumep popmanbHOIl cHCTEMBI

Ipumep 1.1. ®opmanpHas cuctema J[H.

Andasur: M, |, U .

Cunaraxcuc: I1T1D — sto mr06as mociaenoBaTeIbHOCTE CUMBOJIOB JaHHO-
ro andaBuTa.

Opnna akcuoma: Ml .

IIpaBuna BbIBOAA:

mpasmwio 1: ml - mlU ; npaemwio 2: Mm — Mmm ;
npaswio 3: Il - U ; npasuiio 4: UU — ;
rone m — II1D.

IIpumeps! Teopem:
a) Ml (akcuoma);
6) MIl (npaBmiio 2 mpUMeEHEHO K a);
B) MIIl (mpaBmio 2 nmpumereHo k 6);
r) MIIIU (mpaBuiio 1 mpuMeHEHO K B);
n) MIUU (npaBuito 3 kK MpUMEHEHO T);
¢) Ml (opaBuio 4 x MpUMEHEHO I).

1.2. UcunciieHne BICKA3bIBAHUM
Kak ¢opMaibHas cucremMa

Hcuuciaenune BoickaspiBanuii (UB)

B wcunclieHHHM BBICKa3bIBAHWM paccMaTpuBalOTCS (OPMYIIBI, COCTaB-
JIEHHBIE W3 3JIEMEHTAPHBIX (HOPMYII, COETUHEHHBIX HEKOTOPBIMH CBA3KaMH.
DreMeHTapHBIe (OPMYIIBI WHTEPIPETUPYIOTCS KakK MPOCTHIE BBHICKA3hIBa-
HUSI, 3allNCAHHbIC B BUJE MOBECTBOBATEHHBIX MPEUIONKEHHUI €CTECTBEHHO-
TO SI3bIKa W TIPHHUMAroMIHe aBa 3HaucHus: uctuHa (1) wmm noxs (JI). Ecou
MPOCTOE BbICKa3bIBaHHEe X HCTHHHO, TO TOBOPAT, 4T0 X MPUHAMACT 3HA-
yenne U, ecnmu X 10xHO — 10 JI. CuMmBonsl U 1 JI Ha3sIBaroTCS UCTUHHO-
CTHBIMH 3HaueHusAMH [1].
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C105kHO€ BBICKA3bIBAHHE MMEET MCTHHHOCTHOE 3HAYEHHE, OQHO3HAYHO
orpeessieMoe UCTUHHOCTHBIMHM 3HAYCHUSIMU MPOCTHIX BBICKA3bIBAaHHUH, U3
KOTOPBIX OHO cocramieHo. Hampumep: "Eciam CTyAEHT JOXKHUTCS TO3THO
CHaTh ¥ MbET Ha HOYBb KOde, TO yTPOM OH BCTACT B TyPHOM PACIIOIOKCHHUU
JlyXa WIK C TOJOBHOM 00jbI0". DTO CIOXKHOE BBICKA3bIBAHHUE COCTOHMT U3
CJICIYFOIIHX TPOCTBIX BHICKA3bIBAHUI:

"CTy#eHT JIOKUTCS TO3IHO CHaTth'";

"CryaeHT mbeT Ha HOYb Ko(e";

"YTpoM CTyIeHT BCTaeT B IYPHOM PACIOJIOKCHUH TyXa';

"YTpoM cTyIIeHT BCTaeT ¢ TOJIOBHOM 0OJBI0".

O003Ha4YMM CIIOXKHOE BBICKa3bIBaHUE uepe3 X , a MPOCTHIE — COOTBET-
crBenHo uepe3 Y, Z, U, V . Toraa ciiosxHOe BbICKA3bIBAHKE 3AMUIIETCS B
puge X =ecii Y u Z,7oU wm V .

Jyist 0003HAYEHUS UCIIOJIb3YEMBIX B 3TOM IPUMEPE CBS30K BBEJIEM CIic-
OMalbHbIE CUMBOJIBL. "ecid... 0" — , "u" &, "mwmu" . Torma B cuMBO-

JMYECKOM BHJE BbICKasbiBaHue X 3amumiercs Tak: X =(Y &Z) —
- U uV).

Kaxayro JOru4ecKyro CBSI3Ky MOXKHO PaCcCMATPHBATh KaK OIEPAIMIO,
KoTOpasi 00pa3yeT HOBOE BhICKA3bIBaHHE — CJIOKHOE BBICKa3bIBaHUE U3 00-
Jiee TIPOCTHIX BBICKA3bIBaHUil. PaccMarpuBaroTcsi ClIeQyIOIINe JOTHYECKHe
cBsi3ku (omeparum):

° orpunianue X ; X HCTHHHO, koraa X JIOXKHO, U JIOXKHO, Koraa X
HACTHHHO;

° koHBIOHKIMA X &Y ; X &Y ucrunuHo, korga X u Y 00a UCTUHHBL,
B IIPOTUBHOM citydae X &Y JIO¥KHO;

° m3proHkua X VY ; X UY joxHo, korma X u Y o00a JIOKHBI, B
HOPOTHBHOM citydae X UY HCTHHHO;

. uMmiumkamg X =Y ; X =Y 10xkHO, Korga X HCTHHHO, a Y J10XK-
HO, B IIpOTHBHOM ciydae X — Y uctuHHO ( X —Y uHTaercs, KaK "eciu
X,10 Y " mau" X Bneuer Y ");

. SKBUBAIEHTHOCTE X <> Y ;| X <> Y wuctunHo, korma X u Y HMEOT
OJIMHAKOBbIC UCTUHHOCTHBIC 3HAUEHUS, B TIPOTHBHOM ciiydae X <> Y JIOXK-
HO.

Bcesikoe citoykHOE BBICKa3bIBaHHE MOXKHO 3aIicaTh B BHJIE HEKOTOPOU
(dbopMyJIbI, colepKaIIeH JOrMYSCKHe CBSI3KA M CUMBOJIBI, KOTOPhIE 0003Ha-
YarT MPOCTHIC BBICKA3bIBAHMS, HA3bIBACMbIC aTOMaMM. (151 TOro 4toObI
y3HaTh, HCTUHHO HJIM JIOKHO CIIOKHOE BBICKA3bIBAHUE, TOCTATOYHO y3HATh
HUCTHHHOCTHBIC 3HAYEHUS BCEX aTOMOB, M3 KOTOPBIX OHO cocTaBieHO. s
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9TOro COCTaBJIACTCA UCTHHHOCTHAA Ta6n14ua, KaK, HallpuMEp, I BBIPAKE-

s (X UY) = Z (rabm. 1.1).
Tab6n. 1.1

(XUY)>Z

<]

SRS = = ==X
SREEEE == <
SEEEEES|= (N
=HEEEEE S =] <]
SREEEEEIE|C
SEEEE S =

[Tycte mana ¢popmyna B u X;, X,, ..., X, — atomsl, B Hell BCTpe-
yarormecst. Torna noa uHTepnperamnueit popmyiasl B nonumaercs mpunu-
ChIBaHME HMCTHHHOCTHBIX 3HadeHUH atomam X, X,, ..., X, . I'oBopsr,

4yro opmyna B ucTHHHA B JaHHOI MHTEpIIpETalMy TOT/IA U TOJBKO TOTAA,
korma B mnpuHmmaer 3Hauenne M B 3TOW MHTEpIpeTaldH; B MPOTHBHOM
clly4ae roBopAT, 4To B moxHa B 3Tol MHTepnperanuu. Eciu umeercs n

PA3IMYHBIX aTOMOB B (JOPMYJIE, TO CYIIECTBYeT 2" pasIMYHBIX HHTEPIpe-
TalMi U1 3TOU (OPMYJIBI.

®opmyina 1B, koTopas UCTMHHA BO BCEX MHTEPIPETALUAX, HA3bIBAETCS
TaBTOJIOTHEH, WK ofme3HauyuMoii Gopmynoii. [lpumepamu TaBToNIOTHIA

spasioTes X U X, X —> (Y = X) . UroGsi B 3TOM yOeauThCsl, HEOOXOIHU-

MO paCcCMOTPETh UX UCTUHHOCTHBIC Ta6HI/lLIbI.

®opmyna 1B Ha3biBaeTCsl MPOTHBOpPEYHEM, WIH TOXKIECTBEHHO JIOXK-
HOM, eclli OHa IpUHHUMaeT 3HaueHue JI Bo Bcex uHTepnperamusx. Hamnpu-
Mep, X &> X, X &X.

WctuaHOCTHBIE TAaOIHIBI JAI0T 3((PEKTUBHYIO MPOLEAYPY IS pEIICHUs
BOIIpOCa O TOM, SIBISETCA JIM JaHHAs (opMyna OOLIe3HAYMMON WM MPOTH-
BopeureM. OJIHAKO COCTaBJIE€HHE WCTUHHOCTHBIX TaOJHIl, OCOOEHHO ISt
CJIOKHBIX (bOpMyJ'I, SABJIACTCA YTOMUTECJIbHBIM U HCIIPAKTUYHBIM JCJIOM. Ilo-
3TOMY AJIsl 00pa30BaHMs TABTOJIOTHIA U3 TABTOJIOTHH HCIIOJI3YIOTCS TIPaBH-
J1a BBIBOJIA, PACCMOTPEHHBIE Aajee.

Hcuuciienne BbICKa3bIBaHMI Kak opMaIbHAsA cHCTEMA

Ba3oBeiMu smemenTamu (Tepmamu) MB sBIstOTCS TpOMUCHBIC OYKBBI
JIATUHCKOTO WM PycCKOro anaBuTa C HHAEKCAaMH Wik 0e3 Hux. VcxoaHble
TEpMBI Ha3bIBAIOTCA aroMaMH. CHMBOJAMH JIOTHYECKHX CBSI30K SIBIISIOTCS
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, &, U, — , KOTOpbIE MHTEPIPETUPYIOTCS KaK OTpPHULAHHE, KOHBIOHK-

1Usl, AU3BIOHKIUS 1 UMILTHKaIKs. K 0a30BbIM 3JIEMEHTaM OTHOCSTCS TAKKe
cko0ku ), (. Jpyrux cumBosioB MHOkecTBa 1 UB ne umeer [1].

[TpaBuia o6pazoBanus [1T1D:

a) Bce aTombI ecThb [1T1D;

6) ecru A u B - III®, To Z\, A&B, AuUB, A— B - Takxe

[11P;
B) Ipyrux mnpaBui obpasoBanus I1T1D Her.
Cucrema akcuom (I1.C. HoBuKOB):

a3 A> (B> A); au(A>(B->C)—>
—>(A—>B)—>(A->0Q));

a3 A&B—SA; au A&B—>B;

as (A>B) > ((A—>C)—> ag A—>AUB;

—->(A—>B&CQC));

a; B> AUB; ag (A>C)—>((B—>C)—>
—>(AuB—>0C));

2 (A—>B) > (B> A); a0 A A;

all_A—>A.

Bce akcnomel — o0mesnaunMsie T1T1D.

IIpaBuna BeIBOAA.

1. Bce akcnoMBbl BBIBOJVIMBL.

2. Ilpasuio moacranoBku (TIC). ITycts A — TIIID, comepxaimas aTom
X. Torma, ecmt A — Teopema HCYHUCIICHUS BBICKA3bIBAaHUI, TO, 3aMEHHB B
Heil atom X BCIOAYy, KyJa OH BXOJWT, Ha mpousBosbHyto [II[1® B, mb
MOJY4UM TaK)Ke TEOpPeMy.

3. IlpaBuio modus ponens (MP) (mpaBuiio AeayKTUBHOTO BbiBoAa). Ec-
m A u A— B —reopemsr, To B — takxe teopema.

4. lpyrux npaBui BEIBO/IA HET.

Vcuucnenne BhICKa3bIBaHMI 00J1a/1aeT CIECAYIOIIMMH CBOMCTBAMU: MOJ-
HOTOH B HIMPOKOM M Y3KOM CMBICIIE, HEIIPOTHBOPEYMBOCTHIO U HE3aBUCH-
MOCTBIO AKCHOM.

JIrob6as Teopema VB siBrsieTcst 001e3HaunMOH, T.K. BCE aKCHOMBI TaBTO-
JIOTHH ¥ TIPaBHJIa BBIBO/IA, IPUMEHEHHbIE K TABTOJOTHSM, BCETAA MIPUBOIST
K TaBrosorusiM. OOpaTHOe yTBepkAeHHe Tarke crpaBemmBo. Eciam TP
A UB sBusercss 0oOIIE3HAYUMON, TO OHA €CTh TEOpPEMa JTOW CHCTEMBI.
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CBOHCTBO ITOJTHOTHI YCTaHABIMBAET PABHOIICHHOCTH MOHITHH OOIIE3HAYH-
MOCTH U JOKa3yeMOCTH.

CBOWCTBO HETPOTUBOPEUMBOCTH TaKXKe SIBISETCS OCTOMHCTBOM UB.
Ecmu cucrema mpoTHBOpEYHBa, TO B HEW MOXHO BbIBecTH Jr00bIc [TI1D,
YTO HE MPEJCTaBIISET HUKAKOW IIEHHOCTH, T.K. B HEH He OynaeT pa3innuuit
MEX]Ty UCTHHOU U JIOKBIO.

Vcuncnenue BBICKA3bIBAHUU SBJIAETCS pa3pemmmoil cucremoii. Ilpo-
nenypoii [1(B), ycranasnuBarommeii s moboit [P, Teopema oHa witH

HET, ABJISETCS IOCTPOCHUE TaOIHLBI HICTHHHOCTH I 3TOH (opmyiisl. Ecim
npu Jir000# nHTEeprpeTanuu Gopmyia uMeeT 3HaueHue M, oHa oOrie3Haym-
Ma U 110 TEOpEME O MOJHOTE SIBIISIETCS] TEOPEMOH.
HNurepnperauus UB
Jnst Toro 4ToOBI NCIIOIB30BAaTh METO/IbI JJOTUKHM BBICKa3bIBAaHUH MpUMe-
HHUTEIBHO K KOHKPETHOW 007acTH 3HaHWH (Tak Ha3bIBAEMOH "TpeAMETHOM
obmactu™), cHauaa He0OXOANMO TPOAHATM3UPOBATH CTPYKTYPY 3TOH 006-
nactu. Ilpu BBINONHEHUH aHAIKM3a OTBICKUBAIOTCS aTOMapHbie (pOCTHIC)
BBICKa3bIBaHHs, ICHCTBYIOLINE B YKa3aHHOW OONACTH, M MM IOJOUPAIOTCS
cootBeTcTBytolie obosHaueHuss A, B, C wu 1.4 3arem noruueckue
B3aUMOCBSI3M MEX]Y aTOMapHbIMU BBICKa3bIBAaHHSIMH BBIPAXKAIOTCS C I10-

MOIIBIO 3HAKOB omepanuét , &, U, —, <> . B pe3ynprate momyuaercs

coBokynHOCTH [1I1®D, onuceBaromas JaHHYIO IIPEAMETHYIO 001acTh. MHO-
s)kectBo Takux [I[1dD Ha3pBaeTcs Teopued 3aJaHHOI 00NACTH 3HAHWH, a
kaxxaas otaenpHas [HI1O umenyeTcss akcHoMoii.

Lens Teopun — onmcaTh HyXXHbIE 3HAHUA SKOHOMHUYHBIM criocobom. Ec-
JIM TeopHs afeKBaTHO OIMHUCHIBAET MPEIMETHYIO 00JIacTh, TO JI000H (akT,
HOHy‘IeHHbIﬁ HyTeM HpI/IMeHeHI/IH HpaBI/IJ'I BbIBOJ1a I/IB, ABJISCTCA CJICACTBU-
€M aKCHOM TCOPHUH U MCTUHHBIM B JAaHHOW HpeAMETHOW oOnacT. BrImos-
HUB OOpaTHBI NpOLECC WHTEPIpETaluy, T.e. MPUIKCAB 0003HAUYEHHSIM
COOTBETCTBYIOIIUEC aTOMApHBIC BHICKA3BIBAHUS, TIOJYYHM UCTUHHBIC B JIaH-
HOW 00JTACTH HOBBIC YTBEPKICHUS.

IIpuMep NMocTaHOBKHM 3aAa4HU

3adaua. Eciu s moexy aBTOOYCOM, W aBTOOYC OMO3MAET, TO S OMO3IAI0
Ha paboty. Ecnu s omo3mato Ha paboTy U cTaHy Orop4arhbes, TO sl HE Ioma-
Iych Ha TJla3a MOeMy HadaubHHUKY. Eciu s He chenmaio B CpoOK BaXKHYIO pa-
60Ty, TO 51 Ha4Hy OTOpYATHCS M MOMAAYCh HA Tja3a MOEMY Ha4albHHKY.
CrnenoBatenbHO, €CIIH 5 TIOEAy aBTOOYyCOM, a aBTOOYC OIMO3AAET, TO S CHE-
JIaf0 B CPOK BaXKHYIO paboTy.

ATOMapHI)Ie BbICKA3bIBAHUS IJI51 nepBoro Hpe[[J'lO)KEHI/Iﬂ:

A — s noeny aBrobycom; B — aBroOyc omosmaer; C — s omo3paro Ha
paborty.
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1. A&B —> C - dopmyna (II[1D), omuceiBaromias mepBoe MPeAoKe-
HHE.

ATOMapHbIe BHICKa3bIBaHUS BTOPOTO MIPEIOKECHHS:

D - s crany oropuarbcs; E — s momamyce Ha riia3a MoeMy HavalbHHU-
Ky.

2. C&D — E - ¢dopmyna (II1P), onmckiBaromas BTOPOE MpeaIoKe-
HHE.

ATOMapHbIe BHICKa3bIBAHHUSI TPETHETO MPEATIOKCHUSL:

F — s coenaro B cpok BaxHYH0 paboTy.

3. F>D&E - ¢dopmyna (IIIID), omucHIBAIOLIAs TPEThE MPELIOKE-
HHE.

4. A&B —> F - ¢dopmyna (III1D), onuckiBaromias 4eTBEpPTOS MPEIIIO-
KEHHE.

TTokasatb, uto ecau [II1D 1, 2, 3, uctunHsbl, To uctuHHA U [1TID 4
[(A&B—>C)&(C&D—>E)&(F >D&E)]>(A&B—>F).

1.3. HcyuciieHue npeJuKaToB MePBOro NOpsaKa
Kak (popMajbHasi CHCTEMa

OCHOBHbIE OHSITHSI HCYUCJIEHUS PETUKATOB
MEepPBOro MOPsiiKa

Eonee MOIIIHBIMHA B])Ipa31/lTe.HbeIMl/I Cpe[lCTBaMI/I 110 CpaBHeHI/IIO C uc-
YUCJIICHUCM BI)ICKaSI)IBaHI/II‘/II 06J'Ia[laeT A3BIK UCUUCIICHUA HpeJII/IKaTOB nep-
Boro mopsaka. OH MO3BOJISIET MPEICTABUTh TaKHe 000OIIAoNIne yTBEp-
KIeHHs, Kak "BesAkoe MOIOKHUTENIbHOE YHCIIO €CTh HATYPAIbHOE YKCio”, a
TaK)Ke ONMUCATh BHYTPEHHIOI CTPYKTYPY BBICKAa3bIBAHUS, MCTHHHOCTHOE
3HAYEHHE KOTOPOT'O 3aBHCHUT OT BXOAIIUX B HETO KOMIIOHEHT. PaccMoTpum
OCHOBHBIE ITOHATHS 3TOro Hcumcienus [1].

[IycTh 3a1aHO HEKOTOPOE MHOXECTBO V = {Vl, Vs, vk} , B KOTOPOM
Vy, Vo, ..,V ... — KAKHE-TO OIIpE/ieJICHHbIE 00BEKTHI IIPeAMETHOH obac-
ti. O603Ha4YMM Tr000i1 penmeT (00BEKT) U3 3TOr0 MHOXKECTBA Yepe3 X H
Ha30BeM X WpEIMETHOW mepeMeHHOH. Torma BBICKa3bIBAaHHA 00 STHX
npenMerax (o6bekrax) Oyaem obosHauats B Bume P(v;), Q(vq,v,) u T.14.,
NPUYEM TaKHe BBICKAa3bIBAHUS MOTYT OBITh KaK MCTHHHBIMH, TaK U JIOXKHBI-
mu. Hampumep, ecmu V = {1,2,3,...} , TO BBICKa3bIBaHKE "4 €CTb UETHOE YUC-

JI0" SIBJISIETCSI ICTUHHBIM, @ "'/ €CTh YETHOE YNCIIO" — JIOKHBIM. Eciin BMecTo
KOHKPETHBIX Yucel 4, 7 U T.JI. IOJACTaBUM MPEIMETHYIO TIEPEMEHHYIO X , TO
MOTyYHM MPETUKAT "' X ecTh YeTHOe Yucio”, 0603Hadaembrii P(X) .
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[Ipeankat Ha MHOXecTBe V ecTh Jloruueckast pyHKIus, onpeieeHHas
Ha V , npu (PUKCHPOBAHMUHU apryMEHTOB KOTOPOW OHa MpeBpaiiaeTcs B Bbl-
ckaspiBanve co 3HadeHuwsmu {U,JI}. B oOmem ciydae yepes
P(X, X5,...,X,) 0OO3Ha4aeTcss N -MECTHBIA MPEAUKAT, OONANAIOIINNA TeM
CBOICTBOM, 4TO, IPHUIINCAB 3HAYEHUS EPEMEHHBIM X;, X5 ,..., X, W3 COOT-
BETCTBYIOLIMX 00JIacTEl ONpejesieHus], MOJy4YuM BbICKa3bIBaHHE CO 3HaYe-
Husmu {U, JI}. C nomoIpio npequKaToB MOXKHO OIHCHIBATH CBSI3H (OTHO-
HICHUS) MeKAy oObekTaMu( Wik 0ObEKTAMH M MX CBOWCTBAMH) IPEIMET-
HOHM obnactu. Ecnu Takas cBsi3b MMEEeT MECTO B IPEAMETHOH 001acTH, TO
MPENKAT UCTUHEH, €CITH HET TAKOH CBA3H, TO MPEIUKAT JIOKEH.

Baxuyro ponms B ucumciennn tpeaukatoB (WII) urparor aBe CBA3KH:
V — KBaHTOp OOmMHOCTH W I — KBaHTOp cymecTBoBaHms. Dopmyna
VX P(X) omuceiBaer yrtBepxknenue: "Bce x u3 obmactu V  oOnamaror
cBoiictBom P ", a popmyna Ix P(X) — "CymectByer mpeamer X B obiac-
™ V , oOnajgaromuii ceoricteom P ™.

Ecmn A — dopmyna UII, To B Beipakenusix VX A, IX A dopmyia A
SIBIIICTCS 00TAaCThIO ICHCTBHS KBaHTOpa VX, JX.

BxoskieHne mepeMeHHO# X B pOpMyITy Ha3bIBACTCS CBA3aHHBIM (a cama
TepeMEHHass — CBA3AHHOM), €CIIM X SBIIAETCS MEPEMEHHOM BXOISIIETO B
9Ty Qopmyny kBaHTopa VX (M X ), B IPOTHBHOM Clly4yae BXOXKICHHE
MEePEeMEHHOI B JaHHYI (OpMylly HasbiBacTcs CBOOOAHBIM (a cama mepe-
MEHHasi — ¢ BOOOHOK).

B obmem ciaydae dopmyna VXiVXio... VX A(X(,X,...,X,), THE X,
X2y -y Xjp SIBISIFOTCS IMMOJMHOYKECTBOM HEPEMEHHBIX Xq, Xy, ..., X, Oy-
JIeT TIOHUMAThCSI KaK YTBEPIKICHHUE, YTO JUIS JIIOOBIX 3HAUYCHHH, [TpUIaBac-
MBIX NIPEAMETHBIM IIEPEMEHHBIM X1 , Xip, ..., Xj M3 00JaCTH OIpeeIeHHs

A(X, X5,...,X,) , ACTHHHOCTb A 3aBHCHT TOJBKO OT CBOOOAHBIX IIEPEMCH-
HBIX, BXOISIIIHX B aTy dbopmyuy. AHAIOTUYHO
I IXip - Ixie A(Xq, Xo,..., X,) TOHUMAETCS KaK YTBEp)KACHHE, YTO CyILe-
CTBYIOT 3HAQYCHHSI MCPEMEHHBIX Xj;, Xiz, X3,... TaKHe, YTO HCTHHHOCTH
A(Xq, X5,..., Xy) 3aBHCHT JIMIIb OT CBOOOJHBIX MEPEMEHHBIX, BXOISIINX B
oty popmyiy . Ecu k popmyie A(X, X, ..., X,) IPUMEHSIEM N pa3 Kakue-

1100 KBAHTOPBI, TO TOJy4aeM BBIpaXKCHHE, IPeCTaBIIoIee COO0H HEKO-
TOpOE MOCTOSHHOE BBICKA3bIBaHUE, KOTOPOE Ha3bIBACTCS 3aMKHYTOM (op-
MYJIOH, T.e. GopMyIioii Oe3 CBOOOIHBIX IEPEMEHHBIX.
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PaccMoTpum BeipakeHne VX A(X) , KOTOPOE 03HAYAET, YTO CYIIECTBYET,
1o KpaliHel Mepe, OIMH NpeaMeT X M3 obnactu onpeaenenus A(X), mis

kotoporo A(X) JIOKHO, T.€.

VX A(X) = 3X A(X) .

AHaJIOru4HO MOXHO MOKa3aTh [1], uto

Ix A(x) = VX A(X) .

KBaHTOpBI OOIIHOCTH M CYLIECTBOBAHMSA JTBOMCTBEHHEI APYT IPYTY.

HcunciieHne NpeInKaTOB MEPBOIo MOPSAKA
Kak (popMasibHasH cHCTEMA

PaccMOTpHUM HCUMCIIEHHE TIPEIHUKATOB MEPBOTO MOPSIKA KaKk (opMaib-
HyIo cucremy [1].

basosbie 31ementsl UII:

1) cyeTHOE MHOKECTBO MPEMETHBIX IIEPEMEHHBIX X1, X9 y..ny X y-- )

2) KoHeuHOe (MOXET OBITh IyCTOE) MM CYETHOE MHOMKECTBO IMPEAMET-
HBIX KOHCTAHT 8y,8y,...,8p ,...;

3) koHeuHOe (MOXKET OBITh IyCTOE) MIIH CUCTHOE MHOMXECTBO (DYHKIIHO-
HaNBHEIX OyKB fiq, T, fip s

4) HemycTOe KOHEYHOE WM CYETHOS MHOXECTBO MPEIUKATHBIX OYKB
(3armaBHBIX OyKB  JATHHCKOTO WIH  PYCCKOTO andaBHUTOB)

AL A A P )

5) cUMBOJIBI HCUUCTICHUSI BBICKA3BIBAHMM & , &, U, —> ;

6) cxoOku ), (u 3amsTas;

7) cumBonbl V u3;

8) npyrux 0a30BbIX JIEMEHTOB HET.

Cunrakcuc UII

[NpaBmita KOHCTPYHUPOBAHUS TEPMOB:

1) Besikast TpeAMeTHAs MEpPEeMEHHasi MM MPEAMETHAs KOHCTAaHTa €CTh
TepM;

2)ecmu  f;,, — ¢yHkumonanbHas Oyksa, t,...,t, — TepMel, TO

fin(ty,...,t,) —ecTb TepMm;

3) apyrux mpaBmi1 00pa30BaHKs TEPMOB HET.

ITpaBuna oOpazoBaHust aTOMOB:

1) Besikast npenukaTHas OykBa A, ONUCHIBAIOLIAS MPOCTOE BHICKA3bIBA-
HHE, €CTh aTOM,;

2) ecnu A, —npeaukartHas Oyksa, a ty,...,t, —tepmsl, To A (t,...,1,)
€CTb aTOM;
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3) apyrux mpaBuia 00pa3oBaHHUs AaTOMOB HET.

Takum 06pa3oM aTOM — 3TO MPETUKAT.

IpaBuna odpazosanus [1T1D:

1) Besikuit atom ectpb [T1D;

2)ecmn A u B —TIII® u X — npeaMeTHas epeMeHHast, TO KaXI0€ U3
Beipakenuit A, A—>B, A&B, AUB, VXA, 3x A ecrts [IID;

3) apyrux npasun obpasoBanust [1I1D Her.

CucreMa aKCHOM.

K cucreMe akcnom MCUMCIICHUS BBICKA3bIBAHHMI ,HO6aBJ'IHIOTC$I (S11(4] 2 ak-
CHOMBI:

1. VX A(X) > At), tme A(X) ectb IIIID u t — Tepm, cBOOOIHBIN st
X B A(X).

2. At) > IxX A(X) , rme A(X) ects TTTID u t — TepM, CBOOOIHBIM T X
B A(X).

IIpaBuiia BeIBOAA.

1. Bce akcnoMBbI BBIBOJVIMBL.

2. [IpaBuio moAcTaHOBKU. DTO NMPAaBUIIO aHAJIOTMYHO NPABUILY ITOJCTa-
HOBKH, KOTOPO€ UMEJIO MECTO JJIsl HCYMCIIEHNS BBICKa3bIBaHUM. TOIBKO [UIs
UII cnepyet uMeTs A€o ¢ Takod MOACTaHOBKOM TepMoB ty,t,,..., 1, BMecTo
Xil’ Xi2""’Xik B A[Xi].’ Xiz,...,xik] , 4TO A[Xil’ Xi2""’Xik] CB060HHa JJIsA
t,,t,,...,t, . Hampumep, moncraHoBka t=X, BMecTro X; B (opmyiy

VX, A(X;, X,) TIPUBEIET K HENPABHIBHBIM BHIBOJIAM.

3. IIpaswmso modus ponens (MP)

Ecnu |— Awu |— A— B, 10 |— B, rue |— — 3HAaK BBIBOJUMOCTH (HopMmy-
JIBL.

4. TIpasuiio 060061eHns (MM TPaBUIIO CBA3BIBAHUSI KBAHTOPOM OOIIIHO-
CTH)

Ecou III® B — A(X) mpu ycnoBuH, uto B He comepuT cBOOOIHBIX
BXOXIICHHH X , BRIBOJMMA, TO BeiBoAnMa Oyet u [P B — VX A(X) .

5. IlpaBusio KOHKpeTH3aIMU (MM MPABUIIO CBA3BIBAHUS KBAHTOPOM CY-
IIIECTBOBAHUSI)

Ecin A(X) » B —BeBoaumas [P (teopema) u B He comepkur cBo-
6omHbIX BXOXKAeHU# X, To IX A(X) > B Taxxe Teopema.

6. Ecnu A — Teopema, UMeroIas KBAHTOP OOIIHOCTH W/WIIH KBAHTOD
CYILIECTBOBaHUsI, TO OJHA CBA3aHHAs IepeMeHHas B A MOXeT ObITh 3aMe-
HEeHa JPYro CBSI3aHHOW NEpPEMEHHOH, OTJIMYHOM OT BCeX CBOOOIHBIX Iie-
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PEMEHHBIX, OZHOBPEMEHHO BO BCEX OOJIACTAX JIEHCTBHA KBAHTOPA U B ca-
MoM kBaHTope. [lonyuennas 111D takxke sBisieTcst TEOPEMOI.

7. Ipyrux npaBuil BbIBOJIA HET.

HNurepnperanus UII

IMox unTepnpetarumeit (cMm. puc. 1.3) B HCUKMCIICHHH TIPEIUKATOB Oyaem
MOHMMATh BCSKYIO CHCTEMY, COCTOSIIYI0 M3 HEMyCTOro MHOxecTBa V |
Ha3bIBAEMOr0 O0JIACTBIO MHTEPIIPETAMU U KaKOro-IMOO COOTBETCTBHS,
OTHOCSIIIIETO KaXKIOW MpeANKaTHOW OYyKBe Aﬂ HEKOTOpO€e N -MECTHOE OT-

nomenne B V (re. V" — {I/I, J'I}), Kax 0 GpyHKuMoHanbHol Gykee fi, —

HekoTopyto N -mecthyio dynkumio B V (r.e. V" =V ) u kaxmoit npen-
METHOM KOHCTaHTe &; — HeKoTopbiit snement u3 V . [lpu 3aganHoi unTeEp-
MpeTaly MPEIMETHBIC TIEPEMECHHBIC MEBICIATCS MPOOCTaloNMMU 001acTh
V 5Toii MHTeprpeTalyy, a JOMMYECKHM CB3KaM , —>, <>, U, & u

KBaHTOpaM 3 ¥ V IpUmaeTcs uX OOBIYHBIA CMBICI. J{JIs JaHHON MHTEpIIpe-
Taiuu todas popmyra 06e3 CBOOOIHBIX TEPEMEHHBIX MPEACTABISIET OO0
BBICKa3bIBaHKE (IIPEIOXKEHHUE), a BCsiKasi (hopMysia Co CBOOOIHBIMHU Iepe-
MEHHBIMHU BBIPaXKaeT HEKOTOPOE OTHOLICHHE, IPUYEM 3TO OTHOLICHHE MO-
XKET 6I)ITI) UCTHUHHBIM JIs1 OOHUX 3HAYCHUU NEPEMCHHBIX W JIOKHBIM JIJIA

JpyTrux.
Obnacte dopmanbHas
uHTepnpetauuy V cuctema UMM
CumBonuyeckne ‘

DYHKLMN, MpunucbiBaHne OBO3HAYSHMS nno
onpegaeneHHsie B V' [° d . aKciombl
byHKUMIA E f1,()

KoHcTaHTb:
MpunuceiBanne | aj, az, ..., Gy, ...}
CywHoctue Ve >
NepeMEHHbIE
Xps X25 eens Xpp oo
nne [lokasaTensCTBo,
BbIBOJ
CumBonuyeckne
Mpunuceisatne 0603HaYeHNS
OtHolweHusi 8 V [ —
A,,,‘(), P r'k()
A
CBsi3n Me! MpunuceisaHne |— Hogble MIMd
A L > & U -, V3 ’
OTHOLLIEHUSAMU E V ‘ TeopemMb

Puc. 1.3. Unmepnpemayus ucuucnenus npeouxamos
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st BoisicHeHus: hakTa, MCTUHHA WITH JIOXKHA (HopMyJia B IaHHOM HHTEp-
nperauun |, HeoOXoaMMO, 3a1aB 00NACTh MHTEPIPETAMH, WHTEPIPETH-
pOBaTh, NPEXKIE BCETO, BCE TEPMBI, BXOJSIIUE B (POpMyITy, 3aTEM aTOMBI, H,
HaKOHeIl, caMmy (hopMyJy.

Ilpumep 1.2. Tycte P(X) m N(X) 0003Ha4aroT COOTBETCTBEHHO
"X ecTh MONOXUTENBHOE IIeJoe Jucio’” u " X ecTh HaTypaJbHOE YhCIo'.

Torma ytBepxnenne "Bcesikoe IOJOXHTENbHOE IIETI0€ YHCIO €CTh HaTy-
panbHOE umcio. Yucno 5 ecte mojoxkuTenbHoe menoe uucio. Crenosa-
TENBHO, 5 eCTh HaTypalbHOE YUCIO0' OyIeT 3alrcaHo Ha S3bIKE HCYHCICHUS
NPEIUKATOB CIIEAYIOIINM 00pa3oM.

VX(P(X) > N(x))

P(5)
[-N(5)

Jis mepeBoja MpeuIocKeHU ¢ pycckoro si3bika Ha s3bik UII He cyie-
CTBYET MEXaHMUYECKHX NpaBUWIL. B Kax10oM OTAENBHOM ciydae HYXHO CHa-
4ajia yCTaHOBUTh, KAKOB CMBICII IEPEBOAUMOTO MPEJIOKEHHS, a 3aTE€M IIbI-
TaTbCsl MEpenaTh TOT XK€ CMBICI C MOMOIIBIO NPEIUKATOB, KBAHTOPOB U
TEPMOB.

Ilpumep 1.3. Jlana dopmyna VX (A(X) > B(f(x),a)). HNmeem cie-

JYIOIIYI0 HHTEpperanuio; V = {1,2};

a=2;
f@)=2;
f(2)=1;
A1) A(2) B(L1) B(11) B(21) B(2,2)
n JI JI JI )41 n

Ecmu X=1, 1o
A(X) = B(f(x),a)
Eciu X=2, 0
A(X) > B(f(x),a)

Al) = B(f(1),2) = A(l) - B(2,2) =M

A(2) - B(f(2),2) = A2) - B(1,2) =1

CrenoBarenbsHo, 9Ta (hopMylia ICTHHHA B IAHHOW MHTEPIPETALUH.
O6e3naunmast popmyna (taronorusi) B U1 nctunaHa B 11000# HHTEp-
MpeTaryH.
[poruBopeunBas popmyna (nporuBopeure) B UII noxHa B nr060it MH-
TepIpeTanum.
CeoiicTBa HcuMC/IeHUs MPEINKATOB NMEPBOro NopsiaAKa
Caoiicta UII omUCHIBAIOTCS ClEAYIONMMY TeopeMamu [1].
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1. Vcuucnenune npeaukaToB NEPBOTO MOPSIIKA HEMPOTHBOPEUUBO.

2. Bo BCcAKOM HCUMCIIEHHH NPEIUKATOB IIEPBOr0O MOPSAAKA BCSAKAs TEO-
pema siisiercst oouiesnaunmoit [T (raBronorueii).

3. Bo BCSIKOM MCUMCIICHUH MPEJUKATOB MEPBOTO MOPsIIKa BCsikas oOriie-
sHaunMast [111D (TaBTONOTHS) SABIACTCSI TEOPEMOH.

Takum o6paszom, mpobiema MOJHOTHI B HIMPOKOM cMbicie st UIT pe-
HIaeTcs MOJIOXKHUTENbHO. UTo KacaeTcst IpoOIeMbl IOIHOTH B Y3KOM CMBIC-
JIe, TO UCUUCIICHHE MPEIUKATOB SIBJIETCS HEMOMHBIM, T.K. K €r0 akCHOMaM
MOXHO IPHCOCIUHUTH 0€3 MPOTHBOPEUMs HEAOKa3yeMyl0 B HEM CIIEIyIO-
tryro TII®: 3Ix A(X) = VX A(X) .

Hcuucnenue npenykaTtoB — npuMmep HepaspemuMon (hopmaibHOW cHUc-
tembl. B 1936 r. amepukaHckum Jorukom AsioH3o Yepuem ObUIO 10Ka3aHO
orcyrcTBue 3((GEKTHBHONH NPOLENYPHl ONpENeNICHHUs ISl MPOU3BOJIBHON
[I1D, sBusieTcs 11 OHA TEOPEMOH.

1.4. Jlorn4eckue cJeacTBUS

OnuceiBast ycnoBus 3anaun B Bujie [II1D ucumcneHus BhICKa3bIBaHUIMA
WJIM UCUUCJICHHs TIPEIUKATOB, Yallle BCETro MOJIy4YaeM CIEIYIOIIyI0 CHTYya-
uuio: Heckosbko D A, A,,..., A, (IIOCBUIKH) paccMaTpPUBAIOTCS Kak
HUMEIOIIHE MECTO, T.€. ICTHHHBIC U JaHHOW 3a1a4d (hakThL. A BOTIPOC WK
1eTIb PEIIeHNs 3084, BeIpaxkeHHas Gpopmynoil B (3axmroueHuem), TpeOy-
€T OIIpeJIeNIeHNs] er0 NCTHHHOCTHOTO 3HaueHHs. B mpomecce permeHus He-
00X0IMMO TI0Ka3aTh, YTO UCTUHHOCTH 3akioueHus B crnemyer u3 ucrun-
HOCTH NOCBUIOK A, Ay, ..., A,. Tak, Harmpumep, pacCMOTPHM CIIEIyIOLINE

YTBEPKICHUS.
Ipumep 1.4.
1. KT0 MOXeT 4nTaTh, TOT TPAMOTHBIH.

A (YX)[H (x) > I'(xX)]
2. Jlenb(uHBI HE TPAMOTHBHI.
Ay (VX)L (X) > I'(x)] -
3. HekoTopsle nenb(GuHb 00J1a1al0T HHTEIIEKTOM.
Ag (A (X) & A (X)] .-
W3 3THX yTBEpXKACHHH ClieyeT 10Ka3aTh, 4TO
4. HekoTopble U3 TeX, KTO 00JIa/laeT MHTEJUIEKTOM, HE MOT'YT YHTATh.

B:(@X)[4(x) &Y (X)].
Ecin mansr opmynsr A, Ay,..., A, u B, To roBopsr, uro ¢popmyna B

SBIISIETCS JIOTHYecKuM cieacteueM A, Ay, ..., A, (wm B normuecku cie-
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ayer u3 AL Ay, A)): Al,Az,...,An|: B Torma m Tompko Torga, xorna
quist mo6oi uHTepnperaunu | , B kotopoir A & A, &...& A, — UCTHHHO,
B - Taroxe HCTUHHO.

Jlornueckn npaBUIIbHBIC PACCYKICHUS BaXKHBI I 00pa30BaHUs HOBBIX
WCTHHHBIX YTBEPKACHHUH U3 HCTUHHBIX TOCHIIOK .

3agavya yCTAHOBJICHUS JIOTHYECKOTO cjenoBaHus B u3 mocwuiok
AL A, ..., A, MOXeT OBITH CBEJEHA K 3aJadyaM yCTaHOBJICHHUS OOLIe3HAYH-
MOCTH WIX NPOTUBOPEYMBOCTH HEKOTOPBIX (POPMYII, UTO M yTBEPXKIAETCS B
CJIEYIOIINX TeOpeMax.

1. Nausl dopmynst A, Ay,..., A, u B. dopmyna B sBusercsa noruue-

ckuM crneactsueM ¢opmyn A, Ay,..., A, Torma M TOJNBKO TOTHa, KOTAA
dopmyra A & A, &...& A, > B obme3naunma (TaBTOIOTHS) (|= — 3HAK
00ILE3HAYMMOCTH).

A &A) &...A, >B

2. Naubl hopmynsl AL, Ay,..., A, u B . ®opmyna B sBisiercs norude-

CKMM cienctBueM ¢opmyn A, Ay,..., A, Torga M TOJBKO TOTrxAa, KOrna

dopmyna A & A, &...& A, & B npoTneopeunsa.
B npumepe 1.4, 4to0Obl 10Ka3aTh yTBEepkKaAeHNE 4, HEOOXOAUMO J0Ka3aTh
1100 001IE3HAYUMOCTH (HOPMYJIBL:

LYY () = D)1 & (V)LL) = T()] & (VX)L (X) & A (X)]} >
= (@3)[H(X) &Y (X)],
7100 IPOTUBOPEUNBOCTH (DOPMYJIBL:

{09 (%) = TN & (VLA (X) = T & (VX)L (X) & K (X)]}&

& @[H(X) &Y (X)] .

Hoxa3zarenbcTBO Ha ocHOBe Ipasuil BeiBoga UII ¢ ucnonb3oBaHueM K-
BHUBAJICHTHBIX NPeoOpa30BaHMil MPEACTaBIIeT COO0H TPYAOEMKYIO, ILIOXO
(unm BOBcE) He opManH3yeMyr0 MPOIEAYPY, TPEOYIONIYI0 UCKyCCTBA Ma-
TEeMaTHKa-JIoTuKa. BriepBrie (hopMam30oBaTh MpoIece J0Ka3aTelbCTBa yaa-
JIOCh C WCTIOJIF30BaHUEM TIPHHIIMTIA PE3OITFOIIUH KaK MpaBmia BeiBona. CyTh
9TOTrO MpHHIHUIA OyAeT MpeicTaBicHa mo3xke. BHayame HE0OX0muMO Hay-
YUTBCS NPEoOPa30BHIBATh MPOU3BONIBHYIO JIOTHYECKYIO (OpPMYyITy K CTaH-
JTApTHOW HOPMaJbHOM (opMe B BHIEC COBOKYIHOCTH JU3BIOHKTOB. Takas
dopma Tpebyercs A popMaIM30BaHHOIO JI0KA3aTeNIbCTBA Ha OCHOBE Me-
Tona pesosroiuii. [Ipeodpa3oBaHue K HEW pacCMAaTPUBACTCS B CIICAYIOIIEM
paszerne.
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1.5. IIpeodpa3oBanue Jornyeckux Gopmy.,a K MHOKECTBY
NpeI0KeHH — TU3BIOHKTOB

IlocTanoBka 3agaun

Paznoo6paszue [1I1® ncuncnenns BHICKAa3bIBAHUN W UCYHUCIICHUS TIPEIH-
KaToB TpeOyeT, 4ToObl GOpMYIIbI JJIsl MX aHaJM3a M MCIIOJIb30BaHMS B IPO-
Henype JoKa3aTenbcTBa ObUTM Obl NPUBEJEHBI K HEKOTOPOH HOpPMabHON
tdopme. Takoit GopMoil ABIAETCA COBOKYIMHOCTh JAM3BIOHKTOB (MpesioxKe-
HHH), K KOTOPO#i BCerjia MOKeT OBbITh MpHBeicHa Mpon3BosbHas [1T1D.

Taxum 00pa3zoM, CTOMT 3a/1a4a IpeoOpa3oOBaHUs IPOU3BOJIBHOM JIOTHYe-
cKoit (bopmyIsl K KOHBIOHKTHBHOM HOpMaJIbHOI ¢dopme
D, &D, &...& D u 3amucu €€ B BUie MHOXKECTBA

S={D,,D,,...,D},
rnie D=L uUl,U...L —au3blonkT, L; — nureparn,
A(Xq, Xp, ..., X ) —aTom,
T A(Xq, X5, ..., X, ) — OTpHLIAHHE aTOMA.

IIpouenypa npeodpazoBanust
[Ipouecc npeobpazoBanus paccMoTpuM Ha npumepe [1T1D

(V){P(x) > {(vY)[P(y) = P(f (x, y)] & (vY)[Q(x, y) = P(Y)L}}-

1. UckroyeHue JIOTHIECKHX CBSI30K <> M —> . MHOrokpatHo (moka 31o
BO3MOXHO) MPUMEHSETCS CIEAYIoIIee MPABUIIO: HANTH caMoe MEPBOE BXO-
JK/ICHHE CBSI3KH <> WIM —> W CIENaTh 3aMEHBI

Foo=(FUud)&(Fud) Fo>d=Fu®.
[t Halero npuMepa MnoJry4yaeM:
(V)P (X) {(WY)IP(y) U P(f (X, Y] & (WW)[Q(X, y) U P(Y)I}} -

2. IlpoaBmxeHne 3HaKa OTPUIAHMS 10 aToma. MHOrokparHo (moka

9TO BOBMO)KHO) JICIar0TCsl 3aMCHBI.
F-F; FUO-F&®; FaO-Fud;
VXF(x)=3xF(X); X F(X) = VX F(X)
JUis Hamero npuMepa noaydyaeM:

(V{PO) UA(WY)IP(y) U P(f (x, Y1 & GY)[Q(x, V) & P(Y)I}} -

3. Paznenenue nepeMeHHbIX. B mpenenax obnactu JAeWCTBUSI KBaHTOpA
TIepeMeHHas, CBS3bIBacMasi STUM KBAHTOPOM, IIPEACTABIIET COOOH HEMYIO
nepeMenHyto. E€ MOBCIOIy MOXXHO 3aMEHHTBH Jt000# npyroi (He BCTpe-
YaKOIIEeHCsT) MepeMEHHON B Mpejenax o0iacTH JCHCTBUS KBAHTOPA, MPH
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9TOoM 3HadyeHue HCTUHHOCTU 3Toi IIIID He m3menutcs. CranmapTu3auus
nepemeHHbIX B npezaenax [1II® o3HavaeT neperMEHOBaHME HEMBIX IEpe-
MEHHBIX C TOW IENBI0, YTOOBI KAXKBI KBAHTOP UMEJT CBOO, CBOMCTBEHHYIO
TOJILKO €My, HEMYyH IEepeMEHHYI. Tak, BMECTO TOrO, YTOOBI MHCATh
(VX)[P(x) = (3X)Q(X)], cnexyer mucate (VX)[P(x) = (3y)Q(Y)].

Jnst Hamero nmpuMepa MoJTyJaeM:

(VXHP(x) U{(vY)[P(y) ©w P(f (x, y)] & GW)[Q(x, W) & P(W)1}}
4. CxosieMu3alys — UCKIIOYEHNE KBAHTOPOB CYLIECTBOBaHMsA. PaccMor-
pum IIII® (Vy)[(3x) P(X, y)], koTopyto MOKHO TIpodecTh Tak: "Jlist Bcex

Y CYIIECTBYET HEKOTOpOoe X (BO3MOJXKHO, 3aBHCSINEE OT Y ) Takoe, YTo
P(x,y) ucturHO". [IOCKONBKY KBAaHTOpP CYIISCTBOBAHHUS HaXOAUTCS B 00-
JIaCTH NEWCTBHUS HEKOTOPOTO KBaHTOpA OOLIHOCTH, TO MBI JIOITyCKAaeM BO3-
MOKHOCTb TOTO, YTO TOT X, KOTOPBIH CYIIECTBYET, MOJKET 3aBHCETh OT Y .
[Tycte 3Ta 3aBHCHUMOCTH OyZeT SBHO OIpelelieHa C IMOMOIIBI HEKOTOPOH
¢byukuun g(X), oroOpaxaroiieid Kakaoe 3HaueHHe Y B TO X, KOTOPOE

"cymectByet". Takas QyHKIUS Ha3bpIBacTCA cKoJeMOBCcKoi. Ecmu X, Ko-
TOPBIH CYINECTBYET, 3aMCHHTh Ha TAaKyK CKOJEMOBCKYIO (YHKIHIO, TO
MOYHO HUCKJIIOYUTH KBAHTOP cylnecTBoBanus u Harnucatb (VY) P(g(y),y).
OOliiee MPaBUIIO UCKITIOYEHHS KBAaHTOPA CYLIECTBOBAHUS MOXHO cop-
MYJIHMPOBATh CIEAYIOIUM 00pa3oM. Eciin KBaHTOp CYIIECTBOBAHUS HE BXO-
JIAT B 00JIaCTh JEHCTBUS HUKAKOTO M3 KBAHTOPOB OOIIHOCTH, TO MPHUMEHS-
€TCs CKOJIEMOBCKast (DyHKIMS Ge3 apryMeHTOB, T.€. MPOCTO KOHCTaHTa. Tak,
(3x) P(x) cranoButcs P(a), rae CMMBOI KOHCTAHTBI @ HCIIONB3yeTCs OIS
CCBUIKM Ha 3JIEMEHT, KOTOPBIH, KaK U3BECTHO, CYIIECTBYET. BaKHO, YTOOBI
a ObUT HOBBIM CHMBOJIOM KOHCTaHTHI, OTIMYHBIM OT PaHEe HCIOJIb30BaH-
HBIX B (opMmyse iss 0003HAYCHHST KOHCTAHT. Eciu KBaHTOp CyIIeCTBOBa-
HUSI BXOJHUT B 00JIaCTh JEUCTBUS M KBAHTOPOB OOIIHOCTH, TO KaKI0€ BXO-
XKIICHHE TICPEMEHHOM KBaHTOpa CYIIECTBOBAHHUS 3aMCHSCTCS M -MECTHOM

obyukuuenn | jm(xl,xz,...,xm) 3aBHCAINCH OT MEPEMEHHBIX KBAaHTOPOB

o6mHOoCcTH. DYHKIMOHAIBHBIC CHMBOJIBI, HCIIONB3YEMbIE B CKOJIEMOBCKHX
(GYHKIUSX, JODKHBI ObITh HOBBHIMH B TOM CMBICIE, YTO OHH HE [OJDKHBI
BCTpeuaThes mpexe B atoi [T1d. Hanpumep, MOXHO UCKITIOUNTE (32) 13
BBIPAKCHHS

[(VW)QW)] = (VXH{(Vy{(ED)[P(x,y,2) = (VU)R(X, y,u, 2)]}}
U IOy YUTh

[(vW)QW)] = (WH{(VY)I{IP(x, ¥, g (X, ¥)) = (VU)R(X, y,u, g(x, y)I}}.
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st uckiroueHns BceX KBaHTOPOB CyLIECTBOBAaHUA U3 HekoTopoil I1I1D
yKa3aHHas mpoLeaypa MPUMEHSETCS 10 OYepeau K KakA0H U3 COCTaBIIsIO-
mux e€ popmyi. [lnist paccMarpuBaeMoro npuMepa MMeeM:

(V)P () W{(vYY)[P(y) W P(f(x, y)I&[Q(X, 9(x)) & P(g(x))]}}.

5. [IpeoOpazoBanue B nmpeuKCcHy0 HOpMaibHYyIO (opmy. Ha aTom sra-
Il HE OCTANIOCh KBAHTOPOB CYIICCTBOBAHMS, W KAXKIBIH KBAHTOP OOIIHOCTH
MOXHO mepeMecTuth B Hawano [II1® u cuurars, 4TOo 0ONMACTH NEHCTBHUS
KaXJOro KBaHTOpa BKJIOYAET BCIO mocieayrouryto yactb [II1D. T'oopsr,
gyto pesynbrupytomas [1I1O mHaxomures B mpeuKCHON HOpMaIbHOM (op-
Mme. IIpaBunbHO mocTpoeHHas Qopmyia B mpedukcHo GopMe COCTOUT U3
LIETOYKH KBAaHTOPOB, Ha3bIBAEMOM Mpe(UKCcoM, U Cleaylollei 3a Heil 0e3-
KBaHTOpHOH (opMyJibl, Ha3biBaeMoi mMarpuueii. [Ipedukcuas dopma s
paccMaTprBaeMoro npuMepa UMeeT BU!

(V) (VY)H{P(X) LAIP(y) W P(f(x, Y] &[Q(x, 9(x)) & P(g(x))1}}.

6. [IpuBenenne Marpuibl K KOHBIOHKTUBHOM HOpPMalbHOH Qopme
(KH®). JTrobast maTpuiia MOXKET OBbITh 3alucaHa Kak KOHBIOHKIIMS KOHEY-
HOT'O MHOYKECTBA JTU3BIOHKINHI JINTEPAIIOB:

M=§&S,&...&S, roe ;=L ul,u...uL, , L —ourepan.

Aunroput™m npuBeneHust matpunsl k KH® moxker ObITh ommcan cie-
JYIOIIMMH IIaraMy.

6.1. Hauano: mana dopmyna F , cocraBieHHas U3 JIUTEP ¢ MPUMCHCHU-
eM cB3oK & m U . Ilpenmomaraercs, 9To B OpMYIIe HCKIFOYEHBI CKOOKH
MEX]ly OAUHAKOBBIMH CBSI3KAMH.

6.2. Haiit mepBoe ciieBa BXOXIeHHE MBYX cumBoioB U (" wmm ") U ™.
Ecnu Takux BXOXKAEHHMH HET, TO 3aKOHUYMTH . ¢opmyna F Haxomurcs B
KH®.

6.3. [lycTh mepBbIM BXOXKAEHHEM YKa3aHHOW Mapbl CUMBOJIOB SIBJISIETCSI
" (". Torma yacte Gopmynsl F

FR=®,ud,u..u®, UU; &U, &...&Uy)
3aMeHUTh Ha opmyy:
(DU, U.. VD, UUN& (D, VD, U...UD, UU,) &...&
&(D,uD, u...uD, UUy).
6.4. ITycts mepBbIM BXOXKIACHHEM siBisiercs ') U "', Toraa gacte Gpopmy-
bl F
F,=U;&U, &...&U ) ud,UD, U...UD,
3aMEHUTH Ha POopMyITy
Vv, ud, u...ud)&U,udud, U..UD)&...&

&U, O, LUD,U...UD,).
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6.5. IlepeiiTu K wary 6.2.
Ilocne mpuBeneHwss MaTpUIlsl paccMaTpuBaemoro mnpumepa k KHO
(dhopmysa mpuoOpeTaeT BH] |

(VX)(YY{IP(X) U P(y) U P(f (x, yDI&[P(X) UQ(x, g(x))] &
&[P(x) U P(g())]}-

7. UckioueHre KBaHTOPOB OOIIHOCTH. ITOCKOJIBKY BCe MEpeMeHHBIC B
(bopmynax cBs3aHbl KBAHTOPaMU OOLIHOCTH U TMOPSAOK KBAHTOPOB OOIIHO-
CTH POJM HE UrpaeT, MOXKHO HE yKa3bIBaTh SIBHO BXOJXK/ICHHsS KBaHTOPOB.
Torna ocranercs auib MaTpuna KHO.

8. UckioueHre CUMBOJIOB & . MOXKHO HCKITFOUHTH SBHOE MPHCYTCTBHE
CUMBOJIOB & , 3aMeHsisl BeIpakeHUs BHAa (X & X,) Ha MHOXECTBO Xy, Xy .

B pesynmpTare MCKIFOUCHUS CHMBOJIOB & TMONYYHMM KOHEYHOEC MHOXKECTBO
[I1®, xaxmoe W3 KOTOPHIX SBIICTCS TUIBIOHKIMEH IuTepanoB. JIroOas
[II®D, cocTosAmas TONBKO U3 IU3BIOHKIUHU JUTEPAIOB, HA3bIBACTCSA Mpea-
JoxeHueM. [y paccMaTpmBaeMoro mpuMepa MMeeM CIEAYIOIee MHOXKe-
CTBO NPEUI0KECHUMN

S ={P(x) W P(y) W P(f(x,y)),P(x) W Q(x,g(x)), P(x) W P(g(x))}.

9. [lepenmeHoBanue mepeMeHHBIK. CHMBOJIBI NEPEMEHHBIX JOJIKHBI
OBITh W3MEHEHBI TaK, YTOOBI KaXIblil HOSBILUICA HE Ooyiee 4eM B OJHOM
MPEeUI0KEHNH. DTOT MPOLIECC HA3bIBAIOT Pa3/ieIeHUEM MTEPEMEHHBIX.

MHOXecTBO S Il pacCMaTpUBaeMOro MpuUMepa OyIeT Tenephb BBITII-
JICTh TaK:

S ={P(x) UP(Y) UP(f (%, ¥)),P(x2) U QX §(x)), P(x3) U P(g (%))}
MmuoxectBo 1u3pioHKTOB S ={D;,D,,...,D,} coxpanser cBoiicTBo He-

BBINOJIHUMOCTH (IIPOTHBOPEYMBOCTH), €CIM OTHM CBOMCTBOM 00Jajana uc-
XO/IHas Jlornueckas gopmyna F .

1.6. IpuHUIHD pe30JTI0IUH

IIpuHUMI pe30/I0UMH B JIOTHMKE BbICKA3bIBAHM I

OnHolt n3 Hambonee BaXHBIX 3a7ad B JIOTMKE SIBIIAETCS 3aqada paspa-
060TKM popMaTM30BaHHBIX MPOLEIYP J0Ka3aTeIbCTBA TEOPEM W YCTaHOB-
JieHus jorudeckoro cienoBanus ogHout 1D w3 npyrux. Bee panHue mo-
TIBITKM PEIIUTh 3Ty 33/1a4y HaTaJKUBAJIHCh Ha OOJBIINE CIOXKHOCTH, OCO-
OCHHO B MCYHCIICHUU MPETUKaTOB. M TOIBKO BBEJCHHE MPHHIINIIA PE30II0-
1 B Joruky JIx. Poourconom B 1964 — 1965 romax mo3Bosiniio mokas3ath
TPUHIMITHATBHYIO BO3MOXXHOCTD MAIIHHHOTO J0Ka3aTeNbcTBa TeopeM [2].

[pu onucanuy ycioBuii OOJBIIMHCTBA 33134 JOTMYECKUMU (HOpPMyIaMu
MoJy4aeM MHOXecTBO A, A,, ..., A, TIpaBWIBHO NMOCTPOEHHBIX (GopMmy,
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HAa3bIBAEMBIX MMOCBHUIKAMHM, HCXOMSl U3 HCTUHHOCTH KOTOPBIX, TpeOyeTcs 10-
kazaTh Hekotopyto [1[1® B, Bepaxaromyro Leib pelleHns 3aJ1a4u U Ha-
3bIBACMYI0 3aKJIIOUYCHHEM. B anropuTMax, OCHOBaHHBIX Ha PE30JIOIHUH,
OCYIIECTBIIAETCS TOKA3aTEILCTBO MPOTHBOPEYUBOCTH CIEAYIOMIECH (hopMy-
el A & A, &...& B, xoTopas onmchIBaeT U3BECTHBIA METOJ AOKa3aTeb-
cTBa "OT IIPOTUBHOIO".

BHavaine ata ¢opmyna npeobpasyercs BO MHOXKECTBO MPEIIOKECHHH,
[OCJIE Yero Pe30JIOLHS MCIONB3YEeTCs HPH IOMBITKE BBIBECTH IPOTHBOPE-
gpe, TpeacTaBiseMoe mycteiM npemtoxkennem [] (NIL).

OcHOBHasi Wies TIPUHIAIIA PE30JIIOLMN 3aKIIF0YaeTCs B MPOBEPKE, CO-
JCPKHUT JTK MHOXECTBO JHM3BIOHKTOB S TMyCTOW (JIOXKHBINA) AWU3BIOHKT [].
Ecnu 10 Tak, To S He Bhimomanmo. Ecmu S He comepikwr [], To crmemyro-
IIMe LIAard 3aKII0Yal0TCs B BBHIBOJAC HOBBIX AU3BIOHKTOB 10 TEX IIOp, IIOKa
He OyJeT TmoiydeH mycToil Au3bIoHKT [] (4To Bcerma OyaeT MMETh MECTO
IUSL HEBBIIIOIHAMOTO, T.€. OpOTHBOpednBoro S ). Takum obGpa3om, HpHH-
LM PE30TIOINH PACCMATPUBACTCS KaK MPABUIIO BBIBOJA, C MMOMOIIBIO KOTO-
POro MOPOXKIAFOTCSI HOBBIC NU3BIOHKTBL U3 S, KOTOpoe (GopMyIHpyercs
CIIEAYIOIINM 00pa3oM.

Ecnu B mo0bIX 1ByX nu3bioHKTax D; m D, mMeercs koHTpapHas mapa

qutep (Lu L), To, BeruépkuBas €, GopMUpyeM HOBBIH AU3BIOHKT U3 OC-
TaBIIMXCS YacTel AW3BIOHKTOB. DTOT BHOBb C(HOPMHPOBAHHBINH AUIBIOHKT
Ha3BIBACTCS PE30JIbBEHTON An3bI0HKTOB D) 1 D, .

L e Dy;
L eD,;
R= (D, - L)uU(D, - L) —pe3onbBent a

3,Z[CCL — 3HaK oI€panun pa3HOCTU MHOXXECTB.

Ipumep 1.5.

D, :PuU QUR

D,:QuUP

Pe3onsBenta Di : P UR

HspectHa cnemyromas Teopema. PesonbBeHTa Dy, momyueHHas u3

ABYX JU3BIOHKTOB Dl nu D2, ABJIACTCA JIOTHYCCKHUM CJICACTBUEM DJOTHX

JU3BIOHKTOB.
AJITOPUTM Ha OCHOBE PE30JIFOLUH MOXKET OBITh OIMCAH CIEAYIOLIUM 00-
pasom.
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Ha BxoJ anropurma mocTyIaeT MHOXKECTBO IU3BIOHKTOB S .
1. S=S5,,k=0.
2. Ecnu mycroit AnM3BIOHKT mpuHamIekut MHOkectBY S ([]€S), To

HpoLECC JOKA3aTeNbCTBA 3aKAHYMBAETCS YCIEIIHO, (YHKIUS BO3BpalIaeT
snauenne TRUE. Ecau [] ¢ S, To nepexomum k 11. 3.

3. B muoxkectBe S Haxomum aBa musbloHkta D, D j» coxepKarue
KOHTpapHyo napy: L e D, LeD i

4. Beruncistem pesonbsenty 1o gopmyne: R =(D;—L)u (D - L).

5. Pe3onbBenty mobasisiem k MHOKecTBY S @ S =S U{R}.

6. k=k+1.
7. Ecim k > Ky , To mporecc 10Ka3aTenbCTBa 3aKaHUMBaeTCs Oesycren-

HO, (yHKIMs Bo3BpamiaeT 3HaueHne FALSE. B nporuBHOM ciydae ocyie-
CTBISIEM IIepexof K 1. 2. 3xech Ky — JOMyCTUMOE YHCIIO HTEepaluil airo-

puT™A.

Ipumep 1.6. Ilyctp S :PUQ,EUQ, Pua, Bua
Torna uz
. PUQ

. EUQ
. Pua
.PUQ
. Q, monmyveno u3 1, 2

w N

o b

. 6 , ToIry4ueHo u3 3, 4

~N O

. NIL, moydeno u3 5, 6.

Ipumep 1.7. Ecnu xomanna A BeiurpeiBaet B (yroon, to ropon A'
TOPIKECTBYET, & €CJIM BBIUTPHIBACT KoMaHaa B, To TopxkectByet ropoa B'.
BemrpsiBator wnmm A wnu B . Opnaxo, eciau BeiurpsiBaer A, to ropox B'
HE TOPXKECTBYET, a €ClIU BBHIUTphIBaeT B, To He Oyner TopkecTBOBaTh ro-
pon A'. CaenosarensHo, ropoa B' Oyzer TopikecTBOBaTh TOTNA U TOIBKO
TOT/a, KOTJa He OyIeT TOpKeCTBOBaTh ropon A'.

VYcnoBus 3a1aun MOXKHO onucats ciaeayromumu IO :

AAS A, A;:AUB, ASZB—>K'.
Ay BB, A, A B,
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Tpebyercs noxazate B, : B'<> A

MeTogoM — pe3ONIOLUH  JOKaXEM  MPOTHBOPEYHBOCTH  (HOPMYJIbI
A&A&. . .&A&B, .

Jlnst sToro npuBeaéM 3Ty GOpMYIy K MHOKECTBY CICIYIOLIMX MPEIUIO-
KEHUIA.

1.AUA 8.AUB (1,3)
2.BUB' 9.BUA (2,6)
3.AUB 10.A"  (8,9)

— — | Hcxomnoe —

4. AUB' PesombBenTrr <11. AU A" (3,5)

. _— | MHOXECTBO - —
5BUA 12.AUA (4,7)
6. AUB' 134 (11,12)
7 AUB 14.NIL  (10,13)

IIpuHIMI Pe30JIIOIHH B JIOTHKE NPEIUKATOB IIEPBOr0 MOPSIKA
PaccMOTpUM MIPHHIMIT PE3OIIIOLHMH B JIOTHKE MPEIUKATOB MEPBOTO IO~
psiaka [1]. Ecim uMeroTCst TN3bIOHKTHI THTIA

D P(X)VR(X), D, :P(g(x)wQ(y),
TO PE30JIbBCHTA MOXKET OBITH noJiydeHa TOJIbKO IMOCJIC MPUMCEHCHUS K Dl

mojctaHoBkd ((X) BMecTo X . MMeeM :
Dy : P(g(x) W R(g(x))
D, 1 P((x) v Q(Y)
PesomeBenta Dy 1 R(g(X)) wQ(y)
OpHako 11 ciydast
Dy i P(f(x)) UR(x), D, :P(g(x))wQ(y)
HHKaKas [I0ACTaHOBKA HEIIPUMEHHMA.
[oncraHoBKoW OyleM Ha3bIBaTh KOHEYHOE MHOXKECTBO BHAA 1 /X ,

ty/Xo, ..., ty/X,, Toe mobast X; — mepemenHas (1<i<n), ommunas
oT ti .

HyCTL Q =t1/Xl,t2/X2 ,...,tn/Xn u L = ul/yl,uZ/yz ,...,Um/ym — JBE
noacraHosku. Toraa komnosumued Qo L nyx moxacranopok Q u L Ha-

3bIBAETCS MIOJICTAHOBKA, COCTOSILIAs M3 MHOXKeCTBa b o L/X;, ty o L/X,, ...
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thoL/X,, U /Y1,Us/Yo .., Uy /Y » B KOTOPOM BbIYepKHBAtOTCS t oL/X; B
ciaydae fjoL=X; u uj/yj , €CIIM Y| HAXOIUTCA CPEMH X, Xp, +ovy Xp -
Tlpumep 1.8.
Q={ag(x,y)/x,z/y}; L={a/x,b/y,x/w,y/z};
QoL ={g(ab)/x,y/y,a/x,b/y,c/w,y/z}={g(a,b)/x,c/w,y/z}.
IMoacranoBky Q OymeM Ha3biBaTh YHH(MKATOPOM Il MHOXKECTBA
BeipaxkeHnit {W;,W,,..., W, }, ectt W,Q =W,Q =... =W, Q . T'oBopsr, uto
mHOXKecTBO BeIpakeHuil {W;,W,,...,.W,} ynundunupyemo, ecnu must Hero

nmeercs yHu(uKaTop. YHUGHUKATOP ¢ AJISI MHOKECTBA BBIPDAKEHUH Ha3bI-
Baercs HamOosiee o6uuM yHupukaropom (HOVY) torma u Tonbko Torna,
Korja st Kakmoro yHudukaropa Q is 3TOr0 MHOXKECTBA BBIPAXKCHHIM

Haiinercs moacranoBka L Takas, uto Q=00 L.

Ipumep 1.9.

W ={P(x,a, f(g(a)),P(z,y, f(u))}.

IoncranoBka o ={z/x,a/y,g(a)/y,g(a)/u} ects HOY, a
Q={b/x,a/y,b/z,g(a)/u} ects yanduxarop.

Hauboiee o0muii yHR(UKATOP MOXKET OBITH HAWIICH C TIOMOIIBIO ClIe-
ayromero anropurMa [1].

Aaroputm yandukanuu (Haxoxaenue HOY)
1. Ycranosurs k=0, W, =W u oy =0. [lepefitn k 1. 2.

2. Ecniu W, He sBIsieTCS OJHO3IEMEHTHBIM MHOXKECTBOM, TO TIEPEHTH K
1. 3. B mpoTHBHOM ciy4ae MoJIOXKHUTh O = 0 W OKOHYUTH PadoTy.
3. Kaxxnas u3 nurep B W, paccMaTpuBaeTcs Kak LETNOYKa CHMBOJIOB H

BBIACTIAIOTCA NECPBLIC MMOABBIPAKCHUA JIUTCP, HE ABJIAIOIUCCA OAWMHAKOBBI-
MU Y BCCX DJICMCHTOB Wk , T.C. 06pa3yeTc>1 TaK Ha3bIBACMOC MHOXKCCTBO

paccornacoBanuii Tuna X ,t, . Eciiu B 3ToM MHOXeCTBE X, — IepeMeHHas,
a t, — TepM, OTIMYHBIHA OT X, , TO HepeiTu Kk 1. 4. B mpoTtuBHOM ciyudae
OKOHUYHUTB padoty: W He yHHDUIHPYEMO.

4.Tlyers oy ,q = oy ofte / X} 1 Wy =Wieft /%3

5. YcranoButh K =k +1 u nepeiity k 1. 2.

Ipumep 1.10. Haittu HOVY ast
W ={P(y,9(2), f(x)),P(a,x, F(g(y))}.
1. 0p=0,W,=W.
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2. T.x. W, He 0ZHORJIEMEHTHO, TO HEPEXOIUM K II. 3.

3. Paccornacosanue {y,a}, r.e. {a/y}.

4. oy =0y o{a/y}={a/y};
Wy =Wo{a/y}={P(a, g(z), f (x)),P(a,x, f(g(a)))}.

5. k=k+1, k=1, nepexonum K 11. 6.

6. W, — He omgHOo’nmeMeHTHO. MHOXecTBO paccornacoBanuii {g(z), X},
T.e. {9(z)/x}.

7. 0y =012{9(2)/x}={a/y. 9(2)/x};
W, =W,{g(z)/x}={P(a, 9(2), f (9(2))), P(a, 9(2), T (g(a)))}
W, — He 0[JHO3/IEMEHTHO, ePEXOIUM K I1.8.

8. Umeem paccornacosanue {z,a}, r.e. {a/z}.
o3 =0,{a/z}={a/y,9(a)/x,a/z};
W; =W,{a/z}={P(a,g(a), f (4(a))), P(a,g(a), f (g(a))} =
={P(a,g(a), f(g.2))}.
W, — omnosnementro, mostomy o3 ={a/y,g(a)/x,a/z} ects HOV mus
W .

ITycts D; u D, — nBa AN3BIOHKTA, HE HMEIOIINE OOIINX EPEMEHHBIX .
U nycts Ly u L_2 — auTepansl B 1u3btoHKTax D; u D, coOTBETCTBEHHO ,
nmerormue HOY o . Torma pesomsBentoit R gt D; m D, sBmsercs

JIU3BIOHKT BUA:
R= (Dla_ LlO-) |\ (Dzo-_ Lzo-) .

Ipumep 1.11. L L

Iycrs Dy 1 P(f(g(a)) UR(b); D, :P(x)UP(f(y))wQ(y).

Torna D,0 = D,{g(a)/y}= D,'= D, {P(f (y)) v Q(Y)Hy(a)/y} =
P(f(g(a)))uQ(g(a))m pesombBentoit mis D; m D, Oymer R=

=R(b) uQ(g(a)).

[puHIIn pe3omronmmy 00NafaeT CBOMCTBOM MOJHOTHI. MHOXECTBO
JIU3BIOHKTOB S HE BBIMOJIHUMO (MPOTHBOPEYMBO) TOT/A U TOJIBKO TOT/A,
KOT/Ia CYIIIECTBYET BBIBOJ M3 S IIyCTOTO AW3BIOHKTA [].

Takum oOpa3oM, IpH PEIIEHHMH 33aJad C UCIIONb30BAaHHEM JIOTHYECKUX
MojieJiel clieAlyeT MpUIePKUBATHCS CIEAYIOIIEeNH TEXHOIOTHH.
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1.7. TexHoJiorus pemieHus1 3a1a4
€ MCIOJIL30BaHMEM JIOTHYECKHX MOAeJIei

1. YcnoBus 3agaun ONMCHIBAIOTCA (HOPMYJIAMH MCUMCIEHHS BBICKA3bl-
BaHWH WM WcUYUCIeHus npeankatoB. O0o3HaumM 31tu opmynsl A, A,
.., A,. llenp pemenus 3amauy, BEIpaXEHHAs B BHIE BBICKa3bIBAHHS WU

OTHOIIICHHsI, HCTHHHOCTh KOTOPOTO HAJO J0Ka3aTh, OMHCHIBACTCS JIOTHYC-
ckoit popmymoni B .
2. CyTb peleHus 3aJaui COCTOUT B TOKA3aTeIbCTBE MPOTHBOPECYMBOCTH
(bopmyIIbl
F=A&A&..&A,&B
4TO CIeIyeT u3 TeopeMbl " B sBisercs norumdeckuMm cieactsueM A, A,

..., A, TOTIa M TOJBKO TOTJA, KOTJa yKa3aHHas (opMyJia IpoTHBOpeYrBa'.

3. ®opmyna F=A &A, &...&A, &B mmpeobpasyercst K MHOXKECTBY
S IU3BIOHKTOB B COOTBETCTBHM C ONMCAaHHBIM B 1. 1.5 anroputMom
F=D&D;&...&D,, rre D;=Lul,u...Uly, orciona umeem
S ={D,,D,,...,D,}.

Ecnu ucxonnast ¢popmyna F mpoTuBopedrBa, TO M MHOXECTBO S Tak-
e MPOTUBOPEYNBO. [IPOTHBOPEUMBOCTE MHOKECTBA S OKA3BIBACTCS B

COOTBETCTBHH CO CJICYIOIINM aJITOPUTMOM.
4. IIpocmarpuBaercss MHOKeCTBO S . Ecinm B HEM ecTh IyCTOH IW3B-

10HKT []={A & A}, To H0OKa3aTENbLCTBO 3aKAHUYMBAETCS U JIENAETCS BHIBOJ,
gyro B normuecku cnemyer us A, Ay, ..., A,. Eciu mycroro 1u3bproHKTa

HET, TO JIeJIaeTCs MOMBITKA MOTYYUTh €ro IMyTeM BBIBO/IA.
5. B mMHOXecTBe S HaxozmaTrcs aBa au3bloHkTa D;, D j» comeprkaume

KOHTpapHyto mapy nutepaioB L u L, 3ateM Haxomutcs pe3ojbBeHTa MO
[paBUILy:
R=(Djoc-Lo)u(Djo-Lo),
rae o — HambOonee oOWIMI YHH(DHKATOP-IOJICTAHOBKA, JeNaoIias HICH-
THYHBIMH CIHMCKH aprymMeHToB mpemukaroB L u L . PesombBenrta 3to
JU3BIOHKT, ABJISIONIMACS JOTHIECKMM CIIE/ICTBHEM TM3bIOHKTOB Dj, Dj.
6. PesonbBenta R moGasmsercs k MEHOXKecTBY S: S =S U{R}.

7. Eciu uncio HOBTOpeHI/Iﬁ HUKJIa 10 MOPOKACHUIO HOBBIX PE30JIbBCHT
MPEBBIMIACT 3aJaAHHYIO I'pAHUIlY, TO MPOUECC PCHICHUA 3aJa41 3aKaH4YWBa-
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eTcs U JieniaeTcs 3aKioveHne o He BeiBoauMoct B . Eciu He npeblinaer,
TO TIOBTOPSIOTCS ACUCTBHS, HAUMHAS C 0. 5.

ITpumep 1.12. CymiecTBYIOT CTyI€HTBI, KOTOPBIE JIOOSAT BCEX Tpernojia-
Baresiedi. Hu onuH w3 cTyneHTOB He moOMT HeBexa. CienoBaTelibHO, HU
OJIVH U3 TMpernojiaBaTeiell He sIBISIeTCS HEBEXKIOH.

VYcnoBust 3a1aun onuckiBaroTes cineayomumu [IO:

A1 3X(C(x) & VY (P(y) — L(x, )
Ay 1 9X(C() = VY(H(Y) > L y))
B:vx(P(y) > H(Y)),
rae C(X) — x sBusercs cryaeHrom; P(y) — Yy siBusiercs mpemnojaBaTenem;

L(x,y) — x mobur y; H(y) — y HeBexna.
IMocne npuBeaeHHS K MHOKECTBY TU3BIOHKTOB MOMyYaeM CIEyIOMIEe.
1. C(a).

2. P(y)ul(ay).
3. CXOUH(Y)ULKXY).

4.P(b) .
otputianue nesneoit [P

5.H(b)

Vcnonp3ys MpUHIAI PE30TIONNH, TIOIYYaeM CIIeIyIOIINe Pe30IbBEHTHI:
L(a,b) (2,4) o=bly;
H(y)uL(ay) (13) o=a/x;

L(a,b) (5,7) o=bly;

{ (6,8).

1.8. Crparernu ynpasJieHus

OnucaHHast BBIIIIE npoueaypa AoOKas3aTejibCTBa IMPOTUBOPCUUBOCTU
MHOKECTBA S SIBISETCS He[[eTepMHHHpOBaHHOﬁ. CHOCO6, B COOTBCTCTBHU C

KOTOPBIM BbIOHMparoTcss nBa mpemiokenus Dy u D j \COACPIKALIHNE KOH-

TPapHYIO Mapy, ONPEAEISIIOT CTPATETHIO YIPABJICHHS B METOJIE PE30JTIOLIUH.
OT 3T0i1 cTpaTeriuu 3aBUCAT BA CBOMCTBA alrOPUTMA: MONHOTA (BCeraa Jiu
OymeT HalleHO ONPOBEPIKEHHME, €CITH OHO CYIIECTBYET) U 3P (HEKTHBHOCTD.
Hmxe paccMaTpHBarOTCsT HEKOTOPBIE U3 CTPATETHH Ha CIICAYIOLMIEM MpUMe-
pe.

Ipumep 1.13. ImeroTcst caeayIolue yTBepKISHNUS.

1. Kto MoxeT uurats, ToT rpamotubii (VX)[T (X) — I'(X)].
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2. Nenbunsr He rpamotrsl (VX)[A(X) > I'(X)].

3. Hexotopsie nensduns oomagaror uaremtekroM (IX)[ A (X) & H(X)].

Heo6Xx0uMo T0Ka3aTh CIEAyIOIIee YTBEPKICHHE.

4. HexoTophle U3 TeX, KTO 0ONagaeT MHTEUIEKTOM, HE MOTYT YHTaTh
@A (X) &Y (X)].

MHOXECTBO IIPENIOKEHHI, COOTBETCTBYIOMNX YTBEPKICHUAM C IIEp-
BOTO IO TPETHE, TAKOBO:

1) Y(X) U I(x);

2) A()w I'(y);

3a) A(a);

36) H(a).

3n1ecs NepeMeHHbIe pa3feleHbl, d — CKOJIEMOBCKas KoHcraHTa. OTpu-
[[aHWE TEOpPEMbl, KOTOPYIO Haa0 J0KasaTh, NpeoOpazoBaHHOE B (opmy
MpeUI0KEHUH, UMEET BUA:

4 U(2)UuY(z).

CrpaTerust noucka B riiyonHy
3a HavyanbHOE COCTOSIHHE Sy 0a3shl JAHHBIX AITOPUTMA MPHHAMAETCH

OJIHO M3 MPEUIOKEHUH MHOMKECTBA S . 3aTeM cpeau NpejioKeHud S Ha-
XOJUTCS MEPBOE TIOMABILIEECS, COCTABISIONIEE KOHTPAPHYIO Iapy s Te-
KyIero Sy. BeIMONHsOTCS yHUDHUKALMA U pe3otolms. [lonyduBimascs B

pe3ynbTare pe30JbBeHTa IPUHUMACTCS 33 TEKyIlee COCTOSIHUE, U BECh ITPO-
iecC MOBTOPSIETCS 3aHOBO. DTH JEHCTBHS BBIIOJHSIOTCSA O TeX IOp, IOKa
He OyIeT MmojydeH MmycToi an3bloHKT. CTpaTerus mowcka B TiyGuHy [2]
WILTIOCTPUPYETCS IePEBOM OIPOBEPKEHUSI, IPUBEIEHHBIM Ha pHc. 1.4.
CrpaTerusi NOMCKA B INHPUHY

B crparernn moucka B mupuHy (mosHOTO mepebopa) [2] cHawana BeI-
YHCIISIFOTCSL BCE PE30JIBBEHTHI IIEPBOTO YPOBHS, 3aTEM BCE PE30JIbBEHTHI
BTOPOTO YPOBHSI  T.1. Pe30bBEHTaMH IEPBOTO YPOBHS SIBIISIOTCS PE30JTb-
BEHTHI, MTOJyYSHHbIE U3 MPeI0KEeHUI 6a30BOro MHOXKECTBA; PE30JIbBEHTA-
MU | -TO YpOBHS ABJAIOTCS PE3OJHBEHTHI, MONYYaEMbIE W3 JU3BIOHKTOB
Beex mpenpiayiux (i-1) ypoereid. CTparerus moucka B UIMPUHY SBISETCS
MOJTHOM, HO BechbMa HeaddektuBHoi. Ha puc. 1.5 u3obpaxen rpad ompo-
BEp)KEHUS, TIOPOXKICHHBIN CTpaTeriei MOMCKa B IMPUHY.
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T U () A)uI(y)

() A(

Puc. 1.4. [lepeso onpogepoicenus cmpamezuu ROUCKA 8 271y OUHY

e s | 1@ | [r@uue] [roore] ooy [ ae |
\N . PARSN

Lo ool ol (o]

PesonbeeHTbI %\7)< pu— p— —

2-10 YpOBHS I'(a) || A(a) || I'(a) ||H(Z)UH(Z)|| q(a) | H(a)

PesonbeeHTbI NIL

3-ro ypoBHsi

Puc. 1.5. Cmpamezus noucka 6 wupumy

CrpaTerust oIOPHOro MHOKeCTBa

OmnpoBepkeHHe ¢ UCTTOIb30BAHUEM OMOPHOTO MHOXKeECTBa [2] cocTouT B
TOM, 4YTO, MO KpailHell Mepe, OIMH U3 POAUTENEH B KaXXIOW pe30JbBEHTE
BEIOMpaeTcs W3 TPEMIOKCHHUH, BO3HHUKAMOIINX TPH OTPHUIIAHUH IIEeJICBON
MIT® wim uX TTOTOMKOB (OMTOPHOE MHOXECTBO). MOXHO TOKa3aTh, UTO €C-
JU CYIIECTBYET KaKOe-THOO OMpPOBEP)KEHHE, TO CYMIECTBYET M HEKOTOPOE
OTPOBEP)KEHHE, OCHOBAaHHOE Ha OIOPHOM MHOXKECTBE, MOTOMY IIOJHAS
CTpaTerusi MOXeT OBITh OCHOBaHAa Ha ONOPHOM MHOXecTBe. Takas cTpaTe-
TS JOJDKHA JIMIIL 00eCreunBaTh Mmepedop BCeX BO3MOXKHBIX OIMPOBEpPIKE-
HUI Ha OCHOBE OMOPHOTO MHOXecTBa. OOBIYHO CTPATETWH, OCHOBAHHBIC Ha
OTMIOPHOM MHOXECTBE, OKa3bIBatoTCs Oosiee 3 (PEeKTUBHBIMU IO CPABHCHUIO
C HEOTPaHWYCHHBIM MOKWCKOM B mupuHy. Ha puc. 1.6 nokasan rpad omnpo-
BEPKCHUSI, TIOPOKJCHHBIA CTPAaTEeruell ¢ MCIOJIh30BAHUEM OIIOPHOI'O MHO-
JKECTBA.
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W — —— ———
e o (1@ e | 1@ | 1o rw) |ﬂ(y)uf(y)| I
P
weig?:ﬁ:;bl 4 (a) H(z) uI@) \ /
PesonbaeHTh!
2-r0 YpOBHS I'(@) |H(Y)UH(Y)| I'(a)
| |
——
PesonbaeHTh! —— — ——
3-ro ypoeHs | A(a) | | H(a) | | A (a) |
PesonbaeHTh!
4-10 YPOBHS NIL

Puc. 1.6. Cmpamezus onoproeo mMHodxcecmea

Kax npaBuito, cTpaTerusi OHopHOr0 MHOXKECTBA NIPUBOAUT K Ooiee Mea-
JICHHOMY POCTY MHOXECTBA MpPEAJIOKEHHH U TeM CaMbIM IO3BOJISIET OCla-
OUTh OOBIYHBI KOMOMHATOPHBIH B3PbIB.

Crparterusi npeanoYTeHUs! OJHOUJIeHAM

Crparerus MpeAnoYTeHUs OHOWIeHaM [2] siBrsieTcs Takoi Moauduka-
LUel CTpaTerny OIMOPHOTO MHOXKECTBA, B KOTOPOW BMECTO 3allOJIHEHHMS Ka-
JKIIOTO YPOBHSI BBIOMPACTCSI OJHONHUTEPAIbHOE Mpe/ioKeHHe (Ha3biBaeMoe
OJTHOYJICHOM) B KaueCTBE POAUTENBCKOI BEPLIMHBI AJIs pe3oonuu. Bes-
KUH pa3, Korja B PE30JIIOIMU HCIIOJB3YETCS OJHOWIEH, Pe30JIbBEHTHI CO-
Jiep>KaT MEHbIIEe II0 CPaBHEHHIO C JIPYTUMH POIUTEIBCKUMHU IPEIoKe-
HUSIMH YHCIIO JIMTEPAIOB. DTOT MPOLECC MO3BOJSET CKOHIEHTPUPOBATH
MIOUCK B HAMpPABJICHUU CO3/aHMUS IMYCTOTO IMPEIJIOKEHHs U TMO3TOMY, Kak
MIPaBUJIO, TOBBIMIAET 3GPEKTUBHOCTD. JepeBO OMpOBEpPIKEHUS AT CTpaTe-
THH IPEAIOYTEHISI OJHOWISHAM MpUBeIeHo Ha puc. 1.7.

JIuHeiiHas o BXOAy cTpaTerust

JIuHeitHOE TIO BXOXy ONpPOBEpP)KEHHE — ITO ONPOBEPKEHHE, B KOTOPOM,
10 KpaliHel Mepe, OJTHO POJUTENILCKOE TPEIUIOKEHNE B KXKI0H PE30JIbBEH-
Te NPUHAJIEKHT UCXOAHOMY MHOXeCTBY S mpemioxenuil. Ha puc. 1.8
TIpUBeieH rpad ONpoBep KEHHsI JJIsl TMHEHHOM 110 BXOAY CTPaTerHy.

Nmerorcs ciyvaun, B KOTOPBIX OIPOBEPIKEHHE CYIIECTBYET, HO HE CyIIe-
CTBYET OIIPOBEPKEHHMS C JIMHEWHOH 10 BXOJY CTpaTeruei, cieJoBaTeIbHo,
JIMHEIHBIE TI0 BXOJy CTpaTeTrHuH He SBISIOTCS MOJHBIMHA. HecMmoTps Ha oT-
CYTCTBHE CBOICTBA MOJHOTHI, JUHEHHBIC MO BXOAY cTpateruu [2] mprme-
HSIIOTCS IOBOJIBHO YacTO M3-3a UX MPOCTOTHI U 3()(PEKTHBHOCTH.
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|qu(z)|| H(a) |

| 4 (a) ||ﬂur(x)|

70 ] [ o]

[ 2@ || @ |

NIL

Puc. 1.7. Cmpamezus npeonoumenus 00HOUIEHAM
e s | @ muqaj 700w rw| [F6)orw)| | a@ |
. ]
Dibtovioniiie vm @) |Muq(y)| ﬁ\‘(a) |
Croysoms || @ || r(@ ||I/I(z)u,Z](z)| oo | 7@

PesonbBeHThI
3-ro ypoBHS

L 7@ |

PesonbBeHThI

4-r0 YPOBHS NIL

Puc. 1.8. Jluneiinas no 6xody cmpamezus

1.9. XopHoBCcKHE TU3BIOHKTHI

ANTOpUTM, OCHOBaHHBIN Ha NMPUHIIUIE PE3OJIONH, TIOJI0KEH B OCHOBY
paboTsl mHTEpHpeTaTopa sA3bika IIposor. B Teopun noruueckoro mporpam-
MHUPOBaHHS OBUIO MOKa3aHO, YTO YTOOBI UCKIIOYNTH HEOJAHO3HAYHOCTH all-
TOpUTMa CJIIYET JJIsl ONMCAHMS IPEAMETHOW 001acTH MCTIONB30BaTh JIOTH-
geckue (GopMyJIBI, TIPHUBOIMMEIE K XOPHOBCKMM an3bloHkTam [2, 10].

XopHOBCKH TM3BIOHKT — 3TO TU3BIOHKT, COCTOSIIINI HE Ooee 1eM U3
OJHOTO JUTepana 0e3 OTPUIAHHs, BCe OCTAJbHBIC JINTEPaIbl JOJDKHBI OBITH
¢ orpunanuem. Harpumep:

D,=L; D,=Lul,u..ul,;; D;=Lul,u..UL,
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Hamomuum, uto nutepan — 310 nubo npexukar P(), mubo npeaukar ¢

orpumanrem P().

INokaxxeM, uTo XOpHOBCKHE AU3BIOHKTHI NI03BOJIIOT U30aBUTHCS OT He-
OJHO3HAYHOCTH AITOpUTMA. PaccMOTpUM MPOU3BOJNBHBIA TH3BIOHKT H €T
JHUTEPAbl PAcHOJIOKMM B CICIAYIOLIEM MOpsJAKe. CHayaja JHTepaisl Oe3
OTpPUIIaHHMs, 3aTE€M JIUTESPAIIBI C OTPUIIAHHUEM.

D=GuG,uGu..uLu..UL,

INepeiinem OT 3anKcH B BUE AU3BIOHKTA K SKBHUBAJIECHTHOM MMIIMKATHB-

HOH Qopme:

L&L &..&L, > G UG, U..UG,,
kotopas uutaercs Tak "Eciou uctunnsl Ly, L,,..., L, To uctunnsl uiu Gy,
wm G,, mwm ... G,". Takas ¢pa3a MOKET TPaKTOBATHCS OAHO3HAYHO
TOJIBKO B TOM cCJIydae, €ClIM B IIPaBOH YaCTH MMIUIMKanuu Oynet He Gonee
ogHoro nutepana G; 0Oe3 oTpullaHMA, a 3TO IO OMNPEIENECHUI0 BO3MOXKHO
TOJIBKO A7151 XOPHOBCKOIO TU3bIOHKTA.

PaccmoTpumM crienyromue ciydan.

1. m=1, n=0, nomyuum dopmyiry G;: oHa cOOTBETCTBYyeT (hakTy B
a3pike [Iposor, T.e. BEICKa3bIBAHHIO, KOTOPOE BCETIa UCTHUHHO.

2. m=0, n=1, monyuum ¢dopmyny L; — ?: oHa COOTBETCTByET BO-
npocy B s3blke [Iponor — rumorese, HCTUHHOCTb KOTOPOH BBIACHSETCS B
IpOLECCE BBHITOIHEHUS TPOrPaMMBbl.

3. m=1, n>1, nonyunm opmyny L &L, &L;&...&L, > ?: ona
COOTBETCTBYET KOHBIOHKI[HH 3anpocoB (mpeaukaroB) B si3bike [Ipornor, uc-
THHHOCTB KOTOPBIX ONPEAENSAETCS B IIPOLIECCE BHIMOIHEHUSI IPOTPAMMBEL.

4. m=0, n>1, nomyunm dopmyny Ly &L, & L3 &...&L, > G; : oHa
COOTBETCTBYET HpaBmiy B s3bike [Ipoior, rae G; — 3arojoBOK IpaBuia,
L &L, &L; &...&L,, —Teno npasuina.

Takum 00pa3oM, Bce NpeAMKaTsl Tela NpaBWila, U BCE IPEIUKATHI
KOHBIOHKIIMY 3aIIPOCOB SABJIAIOTCS JMTEpaJaMU C OTPULIAHHUEM, a BCE 3aro-
JOBKHU IPaBI U (akKThl — IuTepartamu 6e3 otpumanus. [Ipu noxaszarenscT-
BE MCTHHHOCTH TEKyILIero mpeaukara L, KoHTpapHas eMy Hapa HIIETCS

Cpeaun 3aroJIOBKOB Gm . Ecmu nmena u uucio ApryMCHTOB Ln u Gm COBIIa-

JIAIOT, HAYUHAETCS MPOIEeCC YHU(PHUKAIUK apryMmMeHTOB. [Ipu ycHeurHoi
yHA(DUKAIUK TPOIIECC J0KA3aTeNILCTBA TEKYIIEro MpeauKara b0 3aKaH-
YyuBaeTcs YCIEIIHO, ecIM HaiinenHoe yTBepikaeHue G, ¢daxr, nubo mepe-
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XOAUT K JOKa3aTelnbCcTBYy IepBoro mpemuxata Ly B Tene L4 &L, & L;&

&...& L, mpaBuia, ecnu HaliieHHOe yTBepXkaeHue G, MpaBHIIO.

[Moapo6Ho anroputm paboThl uHTEpHperaropa [Iposora paccMoTpeH B

. 3

B Tabn. 1.2 MPpUBCACHO COOTBETCTBUC MCKIAY MNOHATUAMHU HCUHCIICHUSA
MPEAUKATOB IIEPBOT'O MMOPAAKA U 0a30BBEIMHU KOHCTPYKIHUAMU SA3bIKa HpOJ’IOF.

Tabn. 1.2

Ne

HUcuuciaenune npeauKaToB

Koncrpykuuu sizbika Iposior

m.an TEePBOro MOPSIIKA
1. [IpenmeTHas KOHCTaHTa KoncranTa: uncno, cHUMBOJIMYE-
a,b,c eV CKOE€ MMsl, CTpoKa — 34, CTy/IeHT,
"Ilerpos C.C."
2. [IpenmeTHas mepeMeHHas [lepeMeHHas: UMS TEPEMEHHOU
xeV,yeV, zeV HAYMHACTCA C OOJBIIOW OYKBBI
WIA CO 3HaKa TOIYEPKHBAHUS —
Howm, X, myg
3. IMpenukar P(ty,t,,...,t,), IIpeaukar, omnuchBarOmMA OT-
re t, — TepMBl HolleHue (CBs3b) B MpPEIMETHOM
obnacTv —
cmyoenm("' [lempoe C.C. ", 843)
4. Jlurepain 6e3 orpunanus — G, ®daxT — mpeauKar, mocie KoTopo-

ro TMOCTaBlieHa TodYka (Temo —
true).

L&L,&...&L, >G

5. | Jlutepan ¢ otpuianuem L, Bomnpoc — npenukar, HICTHHHOCTb
KOTOpPOTO JOKa3bIBAaeTCsl B MPO-
1iecce BBIITOJTHEHHS POrPaMMBI,
HaxoJMTcs B pasjene goal

6. | XOpHOBCKHI TU3BIOHKT IIpaBuio <3aromnoBox> :— <Teno>

PoONE

oo

KoHTpoJibHBIE BONIPOCHI

KakoBo HazHaueHne (GpopMabHON CHCTEMBI?

Uro Takoe uHTepnpeTanus GopMaTbHONU CHCTEMBI?

Kakne cBoiicTBa xapakrepusytor ®C?

Ckonpko unTepnperamuii umeer [1I1D UB, comepxkamas N atoMoB?
Yro npencTasiseT co00i KaXasi HHTEPIPETAIHs?

KakoBsl npaBuna oopaszosanus [111d B UB?

Kakumu csolicTtBaMu 00s1aaeT UCYUCIECHNUE BhICKa3biBaHU? TToscHu-

T€ KaXKII0€ CBOMCTBO.
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7. Kakas mpouenypa obecrieurBaeT CBOMCTBO paspeuinmmoctu jajis UB?
YTO OHA MO3BOJISET ONPEASIUTE?

8. Uem oTiMuaeTcsi UCYHCICHUE TPEIUKATOB OT MCUUCIIEHHUS! BHICKA3bI-
BaHHUN?

9.  Yro Takoe npeaukat?

10. KakoBbl npaBuiia KOHCTPYHPOBaHMS TepMOB? UTo Takoe Tepm?

11. Kakossl npaBuna obpazoBanus [II1® B rcunciennn npegukaTros?

12. Kakne npaBuia BbIBOAa B MCUHCIECHUH INpeaukaToB Ber 3naere? Ilo-
SICHUTE HX.

13. Yro nonumaercs moj uHTepnperanuei B UI1?

14. Kakue cBoiictBa UII Bel 3Haere? [loscHute HX.

15. B 4eM ocHOBHas HJes MPUHIIUIIA PE3OIIOINN?

16. UYro Takoe mojacTaHOBKAa? 3ayeM OHA HYyXKHAa IPH PACCMOTPEHUH
NPUHIMIIA PE30JTIOIMN B HCUUCICHUH TTPEAUKATOB?

17. Kakumu cBoiicTBaMH 00J1aaeT pe30JbBEHTA?

18. B yem cyTb cTpaTeruu onopHOro MHOXKECTBa?

19. B d4em cyTb cTpaTeruy NpeArnoYTEeHHs OJHOUICHAM ?

20. Yro takoe XOpHOBCKHE NU3BIOHKTHI M KaK OHU CBS3aHBI C OCHOBHBIMHU
KOHCTPYKIMSMH si3b1Ka [Iposor?

KouTpoabHble 3a1anns

3amaHme. yclOBUS 3aJadydl ONHUCATh JIOTMYECKUMH (OpMyJaMH, pe-
HIMTh 3a7a4y, UCIONb3ys METOJ|, OCHOBAaHHBIM Ha NPHUHLUIE PE3O0JIOIHH,
COCTaBUTh TPOTPaAMMy TTOCTPOCHUSI TAOIUIl HICTUHHHOCTHU JUIst (hopMyJT 3aj1a-
YM ¥ C TIOMOILBIO TPOTPaMMBI [10Ka3aTh CIPaBEUIMBOCTb TeopeM T; U T,.

1. Tlo oOBuHeHHIO B orpabieHun nepen cyaom mnpeacranun A, B u
C . YcranoeneHo cnenyromee: 1) ecin A He BUHOBEH Win B BHHOBEH, TO
C BuHoOBeH; 2) ecnmu A He BuHOBeH, To C He BUHOBEH. MOXKHO i ycTa-
HOBUTH BUHOBHOCTB JIJISI KXKIOT0 U3 TPEX MOJICYAUMBIX ?

2. TIpo Hekoe nuIO MO MMEHH Bnamumup n3BecTHa cieyromasi MH-
tdopmarust. Ecin Biagnmup uHTEpecyeTcst JJOTUKOH, TO OH JIMOO 3aIuieT-
s B CIIEAYIOIIEM CEeMEeCTpe Ha 3aHsATHs 10 Kypcy “Jlornka", mubo oH JeHHB.
Ecmn BnaguMup camocTOSITENIbHO M3Yy4YWII JIMTEPATYPY IO JIOTHKE, TO OH
HHTEepeCyeTCs JJOTUKOM. BlaTuMup caMOCTOSTEIBHO U3yYall JIMTEPATypy 110
soruke, Bnagumup He nenuB. Bompoc: 3anumercs au Bmagumup B cie-
Jyroniem cemectpe Ha kypc “Jloruka™?

3. Ha cxyan, nmeromuid 1Ba MOMENIEHNs I XpaHEHHUs ABYX BHOB
TOIUTMBA — YIJIS M KOKCA, KKIOTO OTAEIHHO, OCTYNAlOT IPY30BUKH, KaX-
JbIA BCAKUI pa3 ¢ OTAETBbHBIM BHIOM ToIUMBa. K MeXaHU3My, OTKpHIBaIO-
IEMY LIaXThl, MPEABSIBISETCS TpeOOBaHUE, YTOOBI OH OTKPBLI IIAXTY B IO-
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MEIeHUE VISl YIJIsl, €ClM NPUOBLI IPY30BUK C YIJIeM, M IIAXTy JJIsl KOKca,
€CITH TPY30BHUK ¢ KOKcoM. J[J1st obecrieueH st Xopoliei COpPTHPOBKH TOILIMBA
OBUTO MPEABABIECHO JOMOJHUTEILHOE TPeOOBaHUE, BCIKHUI pa3 B MOMeIe-
HHE CKJIaJia BIICKAeTCs TOJILKO OJMH I'PY30BHK M OTKPBIBAETCS JIMIIb OJHA
mraxta. CrpanmBaeTcsi, IMEET JIM 9TOT MEXaHU3M TaKXKe CIIEAYIOIIEe CBOM-
CTBO: €CJIM HE BbEXaJ B MOMEIICHUE CKJIaJa MPY30BUK C yIJIEM, TO MIaXTa
JUTSL YTJIsl HE OTKPOETCS], a €CJIM He BheXasl IPY30BUK ¢ KOKCOM, TO HE OTKpPO-
eTCsl IaxTa Jyisl KOKca.

4. Ecnu xomanga A BwirpeiBaeT B ¢ytooin, To ropoa A' Topikect-
BYET, & €CJIi BBIUTPhIBaET koMaHna B, To topxkectByer ropoa B'. Beiur-
peiBaetT i A, wim B . Opnako, ecnu BeiurpsiBaetr A, 1o ropox B' He
TOPIKECTBYET, a €CIIM BBIMIpbIBaeT B, To He OyneT TOpKecTBOBAaTh rOPOJ
A'. CnenoBarenbsHo, ropox B' Oynmer TopikecTBOBaTH TOT/a U TOJIBKO TO-
IJ1a, Korja He OyJeT TOp:KecTBOBaTh ropog A'.

5. Byzaer macmypHas morojaa co cuerom. Ecnu Oyner cHer, TO OyaeT U
016, Ecu Oyaer macMypHast Iorojia ¢ BETpOM, TO J0Kas He OymeT. Boi-
BOJI: BETpa He OyJIeT.

6. Ha menp poxaeHust ObUIO PELIEHO KYIUTh aCTPhI WK [€OPTHHBI.
BbUI0 Takke penieHo, YTo KYIUIEHHBIC IBETHI JIOJKHBI ObITh CBETIBIMU U
KpacHbIMH. B MarasuHe BBISCHHIOCH, YTO BCE CBETIIbIE aCTPhI HE KPacHBIE.
BbIBO/I: OBLTH KYIUICHBI T€OPTHUHBI.

7.  UzBectHO, 9TO mMOCceTUTENH OydeTa B3sUT WiH Kehup, UIH MOJIOKO,
wim cok. Ecian oH B3si1 KeHp WM MOJIOKO, TO B3STBI MM HAIUTOK OBLI
X0JIOAHBIM. Ecln ske OH B3s1J1 HE XOJIOJHBIM HAITUTOK, TO 3TO HE COK. BBI-
BOJI: IOCETHUTEIb B3SUI XOJOAHBIA HAITUTOK.

8. B Base JIEXHUT TOJIBKO OJHO I0J0KO. MI3BECTHO, YTO OHO MM Kpac-
Hoe, Wiy 3eneHoe. Ecim 310 s16110K0 KpacHoe 1 0OJIBLIOE, TO OHO CIIAJIKOE.
Ecmu e 3T0 s0JI0KO 3€JIeH0e U HE CIaJIKoe, TO OHO He 0oJbInoe. BriscHu-
JIOCh TaKXe, 4TO 3TO I0JIOKO ciajkoe. BrIBOI: eciu 370 s0J0KO HE 00JIb-
[I0€ U HE KPACHOE, TO OHO 3€JICHOE.

9. JIubo Oyzer cHer, b0 moxnb. [loroma OymeT macMypHOH U BeT-
psHOU. Ecm He Oymet cHera, To morofa OyneT He macMmypHoi. Berpenas,
JIOXK]UIABAsI TIOro/1a OBIBAET TOJILKO MPH MACMYPHOU moroje. Boioa: Oyner
BETpEHast MOro/Ia C IOMKJIEM UIIH CHETOM.

10. Ecnu Ilerst He moiiner B KMHO, TO OH OyIET CMOTPETH TEJIEBH30D
WM TIOWJET K CBOMM Jpy3bsM. Eciin jxe OH IoizeT K Apy3bsM, TO OH HE
MONIET B KMHO. A €CJIM OH HE MOM/ET B KHHO, TO OH HE IPUTOTOBUT YPOKH.
Ecnu ke OH NPHUrOTOBUT YPOKH, TO OyIeT CMOTpETh TeneBu3op. BeiBon:
ecnu [leTst BBITOJHUT YPOKH, HO HE TOMIET B KUHO, TO OH HE TONIET U K
CBOUM JIPY3bsIM.
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11. Hapmo xymuth pyOaniky, KOTOpasi MOXKeT ObITh MM OEJION, UK TO-
myOoi, mn po3zoBoii. Ecnu Oyzer kymuieHa romy0ast wim po3oBas pyoarika,
TO oHa OyneT mepcTsHoil. Ecimu sxe OyneT KyIuieHa JIbHSAHAS WM MIepCTs-
Hast pyOaika, To oHa Oyzer Oenoii uiam roay6oii. BeiBoa: ecnu Oyzer kym-
JIeHa Toiy0ast py0arika, ToO OHa OyeT MEePCTIHOM.

12. CymecTBYIOT CTYACHTHI, KOTOPHIC JIFOOST BCEX IPEMOIaBaTEIICH.
Hu ogmu w3 cryneHToB He M0OMT HeBexkn. ClieqoBaTeNbHO, HU OJUH U3
MIPETIoIaBaTelIci He SBIIACTCS HEBEXKOM.

13. Tonm, Maiik u [[>)k0oH ABIAIOTCA WieHaMH ANbIHHKITYOa. Kaxmprii
wieH AJIBIUHKIY0a, HE SBISIONIMACS TOPHOJIBDKHUKOM, SIBIISICTCS aJbITH-
HUCTOM. AJNBIIMHNUCTEI HE JIFOOST OIS, M BCAKNM, KTO HE JIFOONUT CHETa, HE
SIBIISICTCSI TOPHOJIBDKHUKOM. Malk He IFOOHT To, 4To JroouT ToHH, U 00T
TO, ur0o ToHHU He mro0uT. ToHM MFOOUT HOXAL M cHer. MMeercss U Takoi
4JieH AJBIUHKIY0a, KTO SIBJISCTCS ANBIIMHIUCTOM, HO HE SIBIIICTCS TOPHO-
JIBDKHUKOM?

14. TlpenojaBarenu NPUHAMAIK 3a4€Thl y BCEX CTYACHTOB, HE SIB-
JISIOMIMXCST OTITUYHUKAMU. HeKoTopble aclHpaHThl W CTYACHTHI CHaBaIH
3a4eTHl TOJIBKO acHupanTaM. Hu oiH U3 aciupaHTOB HE OBUT OTIIMYHHUKOM.
CrnemoBatenbHO, HEKOTOPBIC TIPENOIaBaTEId OBUTH acTUPAHTAMH.

15. Curyanus u3 Mupa KyOHKOB OITUCHIBACTCS CIEAYIOIMINM MHOXECT-
BoM [II1D:

Ha_croue (a) cBobogeH (e)
Ha_ctoue (C) cBobozeH (d)
Ha (b,a) Tsoxenbii (d)

Ha (d,c) nepessauBIH (D)
Tsokenbrit (b) Ha (e,b)

OO6mue 3HaHMsI U3 dTOTO MHpa KyOHMKOB COJIEp)KaT CIEeAyIoIe yTBep-
KICHHUS:

"Kaskaprit 00JBINON ToTy00it KyOHK HaXOIUTCS Ha 3E€JICHOM KyOuke",

"Kax1pIit TsOKeNbIi 1epeBSHHbIA KyOUK SBISIETCS OOMbIIMM,

"Bce kyOuMKH co CBOOOIHOW BepXHEW ITOBEPXHOCTHIO SIBIISIIOTCS TOJY-
OpMu",

"Bce nepeBsHHBIE KYOHKH SBISIOTCS TOTYOBIME ™.

Kakoii kyOMK HaXOJUTCS Ha 3eJICHOM KyOuKe?

16. Bce moan — xuBoTHbIE. Cle0BaTeNbHO, TOJIOBA YEIOBEKa SBIIL-
€TCsl TOJIOBOM KMBOTHOTO.

17. st Bcex X M Y, €CIU X SBISCTCS OTIIOM Y W Y SBISIETCS OT-

oM Z, TO X siBIsteTcs nepymikoil Z . Kaxapri maauBug umeer orma. OT-
CIOJIa CIEAyeT, YTO KaKIBIH HHAUBUI UMEET ACAYIIKY.
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IIpoJior — 3To0 S3BIK MPOrPaMMHUPOBAHUS, IPEAHASHAUYCHHBIA JUIs IIpe-
CTaBJICHUS] U WCIIOJIb30BaHKs 3HAHUI O HEKOTOPOH MPEAMETHOW O00JacTH.
[Mon mpeaxmMeTHoOit 00/1acThI0 Oy/ieM TTOHMMAaTh MHOXECTBO paccMaTpuBae-
MBIX OOBEKTOB U COBOKYITHOCTh 3HaHHU O HUX. J[I0OyIO B3aIMOCBSI3b MEX-
ay obbekTamMu U (HJIHM) UX CBOWCTBaMH Ha30BeM OTHOIIeHWeM. Tak s
npeaMeTHoH obmactn "CryneHdyeckast rpymnma’ XapakTepHbBIMH 00bEKTaMu
OyayT cTydeHT, Tpymma, ¢akyabTeT. CBOHCTBa OOBEKTOB — 3TO (aMuUIIHS,
nMsl, OTYECTBO CTYJICHTa, HOMEp IPYIIIbI, HAUMEHOBaHue QakyibTera. CBs-
31 MEXy KOHKPETHBIM CTYJCHTOM M HOMEPOM TPYIIIbI, MEXIy €ro OLeH-
KaMH W Pa3MepoM CTHICHIUH, MEXIY HOMEPOM IPYNIEl U (aKyJIbTETOM,
CIICLIMANILHOCTBIO, KypcOM OOy4YeHUs OyIyT SIBIATHCS OTHOILEHUsMH. Ta-
KUM 00pa3oM, npeomemHasn 0061acnb — 3TO 00beKMmyl U OMHOULEHU.

O0beKThI MOTYT OBITh OOBEJAMHEHBI B KJIACCHI, O0JIQ/IAlOIIUe OIpeie-
JICHHBIMH CBOMCTBaMH. DJIEMEHTHI 3THUX KJIACCOB SBIISIFOTCS KOHKPETHBIMU
o0bekTamMH IpeAMeTHOW obnactu. J{ist mpescTaBlieHns: KOHKPETHOTO 00b-
ekTa B nporpamme Ha [Iposore ucnone3yercst koncranta. Koncranra — 3to
YHCIIO WIH cumeonuueckoe ums oodobvexta. Hanpumep: "yueOnuk", 345,
6.89, "Tlerpos".

HMeHa KOHKPETHBIX OOBEKTOB, OTHOIICHWHA, CBOWCTB 0Opa3yroTCs IO
OIPEICICHHBIM IIPAaBHJIaM, 3aBUCSINMM OT BepchH (peaim3aliu) s3bIKa
[Tposior, ¥ Ha3BIBAIOTCS cUMEOAUYeCKUMU UMmeHamu. Hiwke paccMOTpUM
MpaBHJiIa, XapaKTepHbIE I OONBIIIHCTBA Bepcuii [Tpoora.

Cumeonuueckoe ums (amom) — 3TO Hepas3pbIBHas Iierouka OykB (B
Visual Prologe maTHHCKHX M PYCCKHX), AP U CHMBOJIA ITOJYCPKUBAHUS,
HAYMHAOIIASICS CO CTPOYHOM JIATHHCKOMH (PyCCKO#t) OYKBBI.

JAns umenosanus 00veKmos u ux ceoicme MOTYT WCIIOJIb30BATHCS
CmpoKu — TIOCIIEI0BATEILHOCTH JIFOOBIX CUMBOJIOB, 3aKJIIOYEHHBIE B JIBOM-
HblE KaBBIYKH. B nanmpHeHIIeM i WMEHOBaHHS KOHKPETHBIX OOBEKTOB
Oyzem gaire BCero UCIob30BaTh CTPOKH.

Hampuwmep: tablel, cmoxn, stock_5, r5z, cmyoenm, mawuna, menro, "3a-
xkon", "cnucox apeymenmog", "epynna 343".

Jnst omucaHMs B NpOrpamMMe HEKOTOPOro OOBbeKTa, HMPHHAUICKALIETro
OIIPE/ICIICHHOMY KJIacCy, HCIIONb3yeTcs nepeMenHas. Ilepemennan B po-
rpaMMe NpPEACTABIAECTC CBOMM uMeHeM. Mma nepemennoit B llponore —
3TO Ieno4ka OykB WiIM U, HAYMHAIOLIMXCS C MPOMHUCHOW OYKBBHI WIH
cuMBoIa noguepkrBanus. [Ipumeps! numen nepemenHsix: I'pynmna, Bospacr,
D, Leda, X, Y, P, Lokon, leus2 u T. 1.
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UTtoObl omucath omHoutenue, HEOOXOIUMO yKa3aThb €ro UMs M Hepe-
YHUCIIUTH Yepes3 3aMATyI0 OOBEKTHI, CBA3BIBAEMbIEC 3THM OTHOLICHHUEM.

<HM$ OTHOLIEHU>(<HM# 00beKTa 1> <umsi 00beKTa 2>,...,

<M 00beKTa N>)

OTHoLIEHUE XapaKTepu3yeTcss UMEHEM W YHCIOM apryMeHToB. Uwmcio
apryMEHTOB PaBHO YHCIy OOBEKTOB, CBSI3aHHBIX 3TUM OTHOIICHHEeM. J{7st
OIMUCAHUs OTHOILICHUH B mporpamme Ha [Iporore UCHONB3YIOTCS MpeauKa-
Tol. IIpeduxkam — 3710 jormyeckas QyHKUUS OT N apryMEHTOB, HMEIOIIAs
TOJIBKO [1Ba 3HaueHHs "mcTuHa" 1 "moxs". CHHTaKCHC TIpeInKaTa

<ums npegukarta>(<aprymenr 1> <aprymenr 2>,...,

<aprymesr n>)

ITpu onucaHuM OTHOIISHUS MMS IpeIuKaTa COBIAgaeT C MIMEHEM OTHO-
IICHHMS, a APTyMEHTHI IIPeAUKaTa — 3TO CBA3BIBACMBIE OTHOIICHHEM OO0BEeK-
1. Eciiit omuceIBaeMoe MpeAnKaToM OTHOIIEHHE UMEET MECTO B MPeaMET-
HOW 00JIacTH, TO NpeJUKaT NMPUHUMAeT 3HayeHue "MCTUHA", eClii OHO He-
CHpaBeUIMBO Ul JAHHOW NpeIMeTHON 00JacTH, TO 3HAa4YeHHE MpenuKara
"moxp".

B kauecmee umenu npeouxama (omnowenust) ¢ Visual Prolog oonyc-
MUMO UCHONIb308AMb MOJLKO CUMBOIUYECKUE UMEHA.

3HaHUS O MPEAMETHOI 00JacTH BEIpaXKAIOTCS Ha si3bIke [Ipoor B BuIe
TPEIUTOKEHNH, Ha3bIBaeMBIX ymeepacoenuamu (clauses). Kaxmoe ytsep-
JKIICHUE 3aKaHYMBACTCS TOYKOW M OIHCHIBACT KakKoe-THOO OTHOLICHHE,
CBOICTBO, OOBEKT MM 3aKOHOMEPHOCTb. CTPYKTypa yTBEPKICHHUS IIPOCTa
U IMEET OAHY U3 (popM:

<3aroJioBOK>. I*paxm™/
170031
<3aroJIoBOK>:- <TeJ0>. [*npasuno™/,

TJIE 302071060K SIBIISIETCS TIPEANKATOM U MOJHOCTHIO XapaKTEPU3YET OIMHCHI-
BaeMO€ OTHOIIICHHE.
Teno ymeepatcoenus cOCTOUT THOO U3 OHOTO MPEIUKATA, JINOO U3 CITH-

CKa MPeNKaTOB, pa3JelieHHbIX 3Hakamu ", "';", "'not", cooTBeTcTBYIOMIMU
JoTHYecKuM ormeparusam "'u”, "mmu”, "He". Takum oOpazom, Teno yTBep-
JKICHUS SIBJISIETCSl JIOTUYECKUM BbIpakeHHEeM. Kaxaplii BXOASIIMH B 3TO
BBIpaKCHUE MIPEIUKAT ONMKCHIBAET Kakoe-Tubo oTHomeHune. 3HaK - cooT-
BETCTBYET CJIOBY "eciu’. YTBepxkaeHHe ynraercsa Tak: "OTHOIIEHHE, CTOs-
1ee B 3arojIoBKe OyJeT UCTHHHBIM, €CIIM UCTUHHO JIOTHYECKOe BRIpaKEHHE,
HAXOJAIICECs B TEJIC YTBEPKICHUS .

YrBepkaenus obpasyroT nporpammy. Ha si3eike Visual prolog mis mux
OTBOJUTCS CIIEIUANBHBIN pa3/ien, Ha3piBaeMbIil clauses.

[Ipexxne yeM paccMaTpuBaTh MPHUMEPHI MPOTPaMM OTMETHM CIICAYIO-
mee. B cpene Visual Prolog 7.0 — 7.3 MoXHO co37aBaTh IPHIOKSHHUS IBYX
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THUIIOB. B PEKUME KOHCOJIU U B peKuMe rpadudeckoro nuurepdeiica. bomib-
IIMHCTBO NIPUMEPOB, NPHUBEICHHBIX B JaHHOM ITIOCOOMH, BBIIOJIHEHHI B pe-
KMMe KOHCOJIH, ¥ TOJIFKO peaii3alusl HECKOJIbKHIX 3aa4 pacCMaTpHBaeTCs
¢ ucnonb3oBanueM rpadudeckoro nnrepdeiica. B rnase 10 maHbl npaBuia
CO3/1aHUs MPUIOKCHUIA 00OUX THIIOB.

PaccmoTtpum Gosee mopoOHO pa3inu4HbIe BUbI YTBEPKACHHH.

2.1. dakrbl

Bce yrBepxaenus nporpaMmsl Ha Ilponore nensrcst Ha ¢pakmol, npa-
euna u eonpocvl. Paxmpl OTPAXAIOT TEKyIEe COCTOSHHE IIPEAMETHOH
obnactu, copepX aT KOHKPETHYI0 WH(OpMAlWIO U SBISIOTCS WCTUHHBIMA
npeankaTaMu. MakThl COOTBETCTBYIOT MPOCTHIM O€3YCIIOBHBIM BBICKA3bIBa-
HUSIM.

PaccmoTrpum npuMep onmcanusi MeHIO B pecropane. OObEKThI IpeMeT-
HOH oOacTu — 31O OJI0J1a, KOTOPhIE MOKHO CHECTh B PECTOPAHE, a OJJHUM
U3 BO3MOXKHBIX BHJIOB OTHOIICHHUIT ABJIAETCS KilaccHUKaLus Bcex OMoa Ha
3aKyCKH, BTOpbIC MSCHBIC WIH PHIOHBIC Oioma W jgecepTsl. MeHro mpen-
cTaBisieT coboil HeGomblyto 6a3y 3nanuii (b3), KoTopas 3amUCHIBACTCS B
BHJIE TIOCIEJOBATEILHOCTH (PAKTOB CIIEAYIONM 00pa3oM:

I* MEHIO */

domains /*onucaHue murnog daHHbIX*/
name = string.

class facts

[*onucaHue OuHamuyeckol 6a3bl OaHHbIX*/
3akycka:(name).
Msco:(name).
pbiba:(name).
aecept:(name).

clauses

[*ymeepxdeHusi (pakmebi u npasuna) 63*/
[*OnpedeneHue omHOWeHUSs 3aKycKa
8 sude ghakmoe*/
3akycka("apTuwokn_B_6enom_coyce").
3akycka("Tprodeny_B_LuamnaHckom").
3akycka("canart_c_swuom").
[*OnpedeneHue omHoweHus Msco 8 sude chakmos*/
MACO("roBsXbe_Jxapkoe™).
Msco("UbINNEHOK_B_NUNOBOM_LiBeTe").
[*OnpedeneHue omHoweHust pbiba 8 sude chakmos*/
pbiba( okyHb_BO_puTiope").
pbiba(“cdapLumpoBaHHbI_cyaak').
[*OnpedeneHue omHoweHus1 decepm & sude ghakmog*/
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aecept('rpyLLeBoe_MopoxeHoe").
aecepT("3eMnsiHUKa_co_B3OUTLIMU_CrvMBKamu'").
aecept("AbiHA_ctopnpus").

OTH ¢hakmsl BBOISIT OJHOBPEMEHHO 00BeKMbl U WX KIIACCUPHUKAIUIO
(omnowenusn). Hanpumep, daxr saxycxa("canam_c_stiyom') nokaspiBaer,
YTO Calar ¢ SIALOM SIBJISIETCS 3aKYCKOH.

CHHTaKCHYECKH TPABWIBHO 3alUCaHHBIA (HaKT HMEET CJEIYIOIIYI0
CTPYKTYpy mpeaukara (cM. puc. 2.1), mociie KOTOporo mocTaBjieHa TOYKa.

DAKT

<M1 OTHOLLEHWS> (<CMWUCOK apryMEHTOB>).

Puc. 2.1. Cmpyxmypa npeduxama gpaxm

Ha puc. 2.1 B ciMcke apryMeHTOB MEPEUUCISIFOTCS UMeHa 00beKTOB (He
Oonee 255), CBA3aHHBIX JAHHBIM OTHOLICHHEM. APTYMEHTHI B CITHCKE OT/Ie-
JSIFOTCS IPYT OT ApyTa 3amsAThIMH, B HEKOTOPBIX CIy4YasXx MOTYT OTCYTCTBO-
BaThb. Eciu aprymMeHT mpeacTaBiseT co0Oi HMMsi KOHKPETHOTO OOBEKTa
(cBoiicTBa) MITH YKCIIO, TO OH SIBISICTCS. KoHcmanmou TIposora.

Omnpenensisi ¢ MOMOIIBI0 (PaKTOB OTHOIICHUS MEXAY O0ObEeKTaMH, He0O-
XOIMIMO YYHTBHIBATH MOPAIOK, B KOTOPOM IEPEUUCIAIOTCS MX HMEHA BHYTPH
KpYTIJIbIX cCKOOOK. BriOpaB oauH pa3 kakoil-mubo mopsAaoK, BbI JOIDKHBI BE3-
ne criemoBath emy u panee. Hampumep, dakt sensemcsa_omyom("emp",
"Hsan") o3nauaet, uto Ilerp sBisercs otioMm MBany, a dakr sensem-
csa_omyom("Hean", "Ilemp™) TOBOPUT YK€ COBCEM O JAPYrOM, a MMEHHO,
yro MBan sBusiercst oruoM Ilerpa. OqHO M TO ke yTBEpiKACHHE, 3alHCaH-
Hoe B BUJie (DaKTa, MOXKET MO-pa3HOMY HHTEPIPETUPOBATHCS. TOIBKO aBTOp
HIpOrpaMMBbl OMpeessseT UCTHHHYI0 HHTEPIPETANI0 HMEH 00BEKTOB U T10-
PSIIOK CIIEIOBaHMS apryMEHTOB, M UM OH JIOJDKEH CII0BAaTh B MpOLECCe
HaIlMCaHUs BCEil MPOrpaMMBbl, OTpaxkass B KOMMEHTapUsIX CMBICI 3aIACaH-
HBIX M BBICKa3bIBaHUU. KomMmenmapuit — 370 TEKCT, 3aKITIOYCHHBINA MEKITY
cUMBOJIaMH /* ... */ vin cTpoka, HauMHAKOIIasICs co 3Haka %, Harpumep:

I* AHdpeto Hpasumcs Onbea */
HpasuTcA("AHgpen”, "Onbra”).
/* Cniuya siensiemesi 4yacmabto Koneca */

YacTb_obbekra('cnmua”, "koneco").

SI3eik Visual prolog mo3BossieT mepenats CMBICT apryMEHTOB MPEIHKa-
TOB C TIOMOIIBIO CHEIMANBHBIX pa3zenoB omucanniit domains, predicates,
facts, database, kotopsie GyayT paccMoTpeHs! ganee B myHkTe "CTpyKTypa
nporpammel Ha si3bike Visual prolog”.
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2.2. Bomnpocsl Win 1ejieBble YTBeP:KIeHHSs

UroOBl BBIIOJIHUTH MpocTeimyto mporpammy Ha [Iposore, oTkpoem
¢aiin ¢ nmporpammoit "Ment" B cpene Visual Prolog 7 (kak co3math KoH-
COJIBHOE TIPUIIOKEHHE omrcano B riase 10).

[IporpaMma HauMHAET BBHINOJNHSATHCS, €CIIM B HEe BBECTH TE€ BOIPOCHI,
OTBETHI HA KOTOPBIE X0UYET HOJIyYHUTh MOIB30BaTeNb. i 3TOro npeaHasHa-
ueH paszgen goal (Lenp). B Hem 3amuchIBarOTCsl HEOOXOAUMbIE BOMPOCHI —
TPETHUI TUIl yTBEPkKACHUI B Iporpamme Ha [Ipoitore.

Beenute Takue Bompockl: "EcTh 11 B pecTopane peiOHOE 611010 "OKYHB
Bo (putiope"?". B cpene VIP 5.2 310 Oyner BBITISIET TaK:

goal

pbiba("okyHb_BO_dpuTiope").

B nuanoroBom okHe MoJIy4yacM OTBET

yes
i "SBIseTCsT M MSACHBIM OJFOIIOM OJFOA0 "apTHIIOKH B OEIOM CO-
yee"?"

goal
msaco("apTuwokm_B_6enom_coyce").

no

YroOsl 3a1aTh Bompoc B mporpammax Ha Visual Prolog 7 Heo6xoamumo B
Gatine *.pro (B daiine peammsary Main.pro) u3MeHuTdb npeaukar run().

clauses

run():- 3akycka("apTuwokv_g_6enom_coyce"),
write("yes"), nl, .
run():-write("no").
end implement main
goal
mainExe::run(main::run).

Bompocs! OyayT MEHSTHCS IPU U3MEHEHHHU Tella IEPBOTO yTBEPKICHHUS
npemukara run().

[pu nonyueHuun gonpoca (yenesozo ymeeprcoenus) porpaMma Hadu-
HaeT BBINONMHAThCSA. CyTh BBITIONHEHHSI COCTOHMT B MOWCKE B 0a3ze 3HAHUA
3arojioBKa YTBEPIKIICHHUsI, COOTBETCTBYIOIIETo Bompocy. Ecimu Takoe yTBep-
xaenue (pakt) ects, TO HAa IKpaHe mosiBisieTcs oTBer "yes" (ma). Ecnu Her,
KaK B ciydae Bomnpoca zaxycka("caram_uz_nomuoop'), TO Ha SKpaHE MOSIB-
JSIeTCS OTPHULATENbHBIN OTBET "NO" (HeT).

Bormpoc, i 1eneBoe yTBepikKISHUE, ¢ MOMOIIBIO PEIUKaTa OMUCHIBA-
€T OTHOIIeHHE (TUIIOTE3Y), HCTHHHOCTH KOTOPOTO IS TAHHOM MpeMETHOM
00JIacTH HEeM3BECTHA U JIOJDKHA OBITH OMPE/eNieHa B MPOIECCE BBHITOIHEHUS
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IIPOrpaMMbl, B MPOLIECCE COTIaCOBaHMS BOMPOCA C YTBEPXKICHUSIMHU Oa3bl
3HaHMi. CHHTaKCHC BOIIPOCA COBMAAET C CHHTAKCHUCOM IpeAnKaTa.

2.3. TlepeMeHHbBIE

[ponomkum padoty ¢ "Menro". [IpennonoxumM, 9T0 MBI XOTHM TOIY-
yuTh HH(OpMaIHIo 000 BCex 3aKyckax. B 3TOM ciiydae MBI, €CTECTBEHHO,
3amanu OblI Botpoc: "Kakue Oirona sBISAIOTCS 3aKyckaMu?' wim Ooree Qop-
Manu30BaHo: "CymecTByIoT ju Te 60713 (00BeKThI) X, KOTOPBIE SIBISFOTCS
3akyckamu?". 3mech uMst X 0003Ha4aeT He KaKOH-TO KOHKPETHBI 00BEKT, a
150001, IPUHALISKAIINH HEKOTOPOMY MHOXKECTBY (MOXKET OBITh IIyCTOMY)
00BEKTOB, 00JIANAIOIIUX CBOHCTBOM OBITh 3aKyCKOM W KOTOpBIE HYKHO
HaWTH B MEHIO. B aToM cityuae roBopst, 4to X ecTb nepemennasn. Vims ne-
PEeMEHHOM HaunHaeTCs ¢ OOJIBIION OYKBHI MIIM CO 3HAKa ITOTYEPKUBAHMS.

Ha Iposore Borpoc 0 3aKyckax 3amichIBaeTcs TaK:

goal
3akycka(X).

Byner nony4en oTBer:

X=apTuwwokun_B_6enom_coyce
X=Tptodenu_B_LLamnaHCKOM
X=canat_c_sanuom

3 Solutions

Bce 3Ti 0TBeTHI cofepKaT MHOXKECTBO TE€X 3HAUEHUI MepeMeHHOi X,
[PH KOTOPBIX YTBEP)KACHUE 3aKycKka(X) HCTHHHO.

Ha Visual Prolog 7 u3mensiem mpeaukat run() ciexywomum oépa-
30M:

clauses
run():- nl, 3akycka(Name),
write(Name), nl, fail.
run().

2.4. llpaBuaa

C momMomb0 omHuouienuii, KOTOpble COCTAaBISIOT HAYAIBHYIO Oa3y 3Ha-
HUH, MOXXHO KOHCTPYHPOBaTh OoJiee CIOXKHBIE M Oojee oOmIue omHoute-
Hus. HanpuMep, ¢ IIOMOIIBIO OTHOIIECHUH MACO U pblOa, BEIPAKAIOIIHIX TO,
YTO WX apPTYMEHT SIBIISETCSI BTOPBIM MSICHBIM MM PBHIOHBIM OJFOJIOM, MOKHO
OTIpENIEeINTh OTHOIICHHE 017000 "BIiogo — 3To BTOpoe MACHOE HIIH phIOHOE
6mon0"”, uro 3amuceiBacTca Ha [Iposore B BHE MBYX MPaBHII CIIEIYIOIINM
obpazom:
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class predicates /* OnucaHue npedukama 6511000 */
6ntogo:(name) nondeterm anyflow.

clauses

[*lNpasuna, 3adarowue onpedeneHue noHsIMusi 6r11000*/
onogo(Y):-maco(Y).
onogo(Y):-puiba(y).

u ynurtaeTcs Tak: "Y sBusercs Omromom, ecnr Y — BTOpOE MsCHOE OO0,
wm Y sisiercs OmromoM, ecii Y — BTopoe peioHoe Omono”. Ilocnmemosa-
TEIBHOCTh JBYX TPaBWJ O3HAYaeT WX OuzbloHkyuro (omeparmio 'wim':
TepBOE TIPABHIIO WM BTOPOE). Qbnacme Oeiicmeus nepemerHoil OTpaHu-
YeHa MPaBWIIOM, B KOTOPOM OHa ompeneiicHa. [loaTomy mnepeMeHHas u3
MepBOTO MpaBUIIa HUKAK He CBsi3aHa ¢ mepeMenHol Y u3 BToporo. Bompoc
"Yro siBysieTcst Omr01oM?"', BRIpOKEHHBIH B BUJIE!

clauses
run():- nl, 6nogo(Name),
write(Name),nl,fail.
run().

BbI3OBET CJIICAYIOIME OTBEThI:

rOBSDKbE_KapKoe
UbINSIEHOK_B_JIMMOBOM_LIBETE
OKyHb_BO_hpuTiope
hapLUMpoBaHHbIN_cyaak

4 Solutions

MOHO MOCTPOUTH U 0OJIee CIOXKHBIC MpaBWiIa. 3aliMeMcs Terepb Co-
cTaBlieHHeM 00efa, B KOTOPBIA BXOJAT 3aKycKa, BTOpoe Omono (MscHOe
Wi peidoHoe) u aecept. O0en ABNIAETCS, ClieaoBaTeNibHO, Tpoikon (X, Y,
Z), rae X — 3akycka, Y — 6mron0, Z — aecept. B Ilponore 310 BeIpaxkaercs
OYEHb ECTECTBEHHO B BHJIC CJICIYIOLICTO MPaBHJIa;

class predicates /* OnucaHue npedukama 06ed */
o6ea:(name,name, name) nondeterm anyflow.

clauses

I* OnpedeneHue omHoweHus "obed" */
06en(X,Y,2):-3akycka(X), 6nogo(Y), necept(2).

Ono unutaercs Tak: "X, Y, Z yI0BIETBOPSIOT OTHOIIEHHIO 06€0, ecinn X
YIOBJIETBOPSIET OTHOIICHUIO 3aKVCcKa, Y YNOBIETBOPSIET OTHOLICHUIO OJ110-
0o M Z yAOBIETBOPSET OTHOWICHHUIO decepm'. @OpMaIbHO TOBOPS, MBI OTI-
pEIeNIIn HOBOE OTHOILICHHE KaK KoHwlonKyuto (onepauuto M) tpex mpy-
THX OTHOLICHHH, KaK KOHBIOHKUUIO NPEOUKAMO08.

Ha Bonpoc "Uro sBisiercst obemom?":
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clauses
run():- nl, 06en(X,Y,z),
write(X," ",Y," ",Z), nl, fail.
run().

BBI IIOJTY4YUTC OTBET.

apTULLOKN_B_GEnoM_Ccoyce roBshkbe KapKoe rpyLueBOe_MOpPOXKeHoe
apTULLOKN_B_GENOM_Coyce roBsixbe_KapKoe
3eMIsiHMKa_CO_B3GUTLIMK_CIMBKaMM

36 Solutions

(T.e. BBImACT criMcOK Beex 36 BO3MOXKHBIX KOMOHMHAIuH u3 Tpex oo, ITo-
pOoOYyHTE ATO BBHITIOTHUTD).

Ilpasunia oNUCHIBAIOT 3aBUCHMOCTh HEKOTOPOT'O OTHOMIEHHUS OT TPYIIITbI
JIPYTUX OTHOIIEHHUH (3aBHCUMOCTD MPEAUKATa OT TPYIIbI APYTHX MpeanuKa-
TOB), Ha3bIBAEMBIX YCIOBUSMHU (MJIH LIEJIEBBIMHU YTBEPKIAEHUSIMH). [IpaBuiio
COOTBETCTBYET YCJIOBHOMY BBICKA3bIBAHUIO (MMIUTUKAIMU) M HMEET Clie-
JIYIOIIYI0 CHHTAKCUYIECKYI0 CTPYKTYpPY (CM. puc. 2.2).

I'IPA!TI/IJ'IO
<3aronoBok-npeaukaT> - (<Teno>).
<npegukaTt 1>
<WMS OTHOLUEHUS >(<CMNCOK apryMeHTOB>) - <npegukat 2>

<UMS$ OTHOLLIEHUS >(<CMUCOK apryMEHTOB>).

Puc. 2.2. Cunmaxcuueckas cmpykmypa npaguid

[IpaBuIO COCTOUT U3 3arojOBKa M Telia MpaBHia. 3ar0JIOBOK M TEIO CO-
€IMHSIOTCS ¢ TTOMOINBI0 CHMBOIIA ":-"', COOTBETCTBYIOIIETO B PYCCKOM SI3BI-
ke croBy "ecrmu’. [IpaBmiia Taxke 3aKaHUYMBAIOTCS TOYKOW. 3arojIOBOK IIpa-
BUJIA OIUCHIBACT OTHOIICHHUE, ISl ONPE/ICIICHHs KOTOPOro MpeIHa3HAYeHO
npaBuiio. Teno mpaBuia B OONBIIMHCTBE CIy4aeB MPEICTaBIsAeT cOoOOU
KOHBIOHKIHI MPEIHKAaTOB (IeJIeBbIX YTBEPKIAEHHi), KOTOPbIE JOJIKHBI
OBITH TIOCIIEAOBATEIBLHO COIVIACOBAHBI C 0a30i 3HAHHUW [UIS TOTO, YTOOBI
3aroJIOBOK MpaBuia ObUT MCTHHHBIM. Ilpenukarsl (Iie7M) B Telle MpaBUIia
pasfensatoTCs 3amsThiMu. [IpaBUIO — 3TO HEKOTOPOE OOIlee YTBEPIKICHHUE.
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OHO ONHKCHIBAET 3aKOHOMEPHOCTh, CBOMCTBEHHYIO HE KAKOMY-TO KOHKDET-

HOMY OOBEKTY, a IIEJIOMY KJIacCy 00BeKTOB. I109TOMY B apryMeHTbI [IPaBUII

BXOJAT MepeMeHHbIe. [IpaBuiio MOKHO PacCMaTpUBaTh M Kak pa3OHeHHe

CIIOKHOM 3anaun (11em) Ha Gosiee mpocThie moa3anayn (o Iesn).
IIpuMepsI IpaBuIL;

nobut(X, "d6acketbon"):- nrobut(X, "6er").
/* X mobum 6ackemborn, ecriu X mobum 6ezamsb */
MOXHO_KynuTb(X):- ecTb_B_MarasuHe(X,V), V<3000.
[* MOXHO Kynumb X, ecriu X ecmb 8 Ma2a3uHe
u cmoum meHbwe 3000p. */
crapwe(P1,P2):- Bo3pact(P1,V1),
Bo3pacT(P2,V2),
V1>V2.
I*cybbekm P1 cmapwe cybbekma P2,ecnu e2o sospacm 6osnbuie
so3pacma P2*/

2.5. KoHbIOHKIMS LeJIeBbIX YTBeP:KIeHUi

Bepnaemcs k mporpamme "MeHro". YTOYHUM BOIPOC, COXPAHUB TO XKe
MHOKECTBO OTHOILIECHHUH: HAC MHTEPECyIOT 00elbl ¢ IJIaBHBIM ONIOAOM W3
PBIOBL. DTOT BOIIPOC UMEET BUJIL:

Ha s3pike Visual Prolog 5.2

goal
06en(X,Y,2), poida(y).
B KOHCOJIbHOM peskume cpennt Visual Prolog 7
clauses
run():- nl, 06en(X,Y,Z) ,peib6a(y),
write(X," ",Y," ",Z), nl, fail.
run().

W Ha €CTECTBEHHOM S3bIKe (OpMyJHpyeTcst cieaytomum odpazom: "Kakne
omona X, Y, Z coctaBnsitoT 00ex U B 3TOM 00ezie BTopoe 011010 — peida?".
Bormpoc cocToUT M3 KOHBIOHKIMU JIBYX IEJIEBBIX yTBEpKAeHU (Mpeauka-
TOB), HCTUHHOCTh KOTOPBIX JOJDKHA OBITH MOATBEPIKICHA B MPOLIECCE BbI-
nonHeHns. CHavana OyIyT HalJICHBI TaKue 3HAYCeHUsS nepeMeHHbX X, Y, Z,
KOTOPBIE COCTAaBJISIOT 00el, T.e. NMPU KOTOPBIX IEPBBIH MpPEAUKAT CTaHET
UCTHHHBIM. TaKMMH IepBBIMH 3HAYCHHUSMH SIBIISTFOTCS:

X=apTuwoku_B_6enom_coyce,Y=roBsxbe_xapKoe,
Z=rpyLueBoe_MopoxxeHoe

[Tocne conocraBneHus ¢ 0a3oll 3HAHWII MEPBOW e MpOrpamma Ie-
pefiner ko BTOpoMy OTHOIICHHIO pui6a(Y) co 3HaUCHHEM, KOTOpOoe, IPHHsLIA
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nepeMeHHast Y=cossicvbe_sicapkoe. Ilpu 3ToM OyneTr mpoBepsATbCs NMpeau-
Kat poiba("eosscve_scaproe'). TlockonbKy 0a3za 3HaHMHA HE COMEPIKHUT
TaKOT0 YTBEPXKICHUS, TO MPEIIOKEHHBIA BHIOOP 3HAYCHHWIT HE YIOBIIETBO-
psieT 3ampocy — BBIOOp HEyJIaueH, U HY)KHO aHaJM3HPOBATh CIIEIYOIIHE
BapUaHTHI 00€/I0B.

BeinosHuTe IpOrpaMMy M IIOCMOTPHTE, KAKHUE OTBETHI OYAYT ITOy4YEHBI
Ha 3TOT Borpoc. Ber yOenuTecs, 4To Ha 3TOT pa3 mosrydeHo Bcero 18 pemre-
HUMH, B K&XKJIOM U3 KOTOPBIX BTOpOE 011010 phIOHOE.

2.6. IlomosHeHue 0a3bl 3SHAHUM

[MomoaHuM Ga3y 3HAHUM HOBBIM KJIACCOM OTHOIIECHWH, BBEIs 3HAUEHHE
KAIOPUIAHOCTH TS KaX10T0 OIIro1a.

domains
kol_vo = integer

class facts
kanopuu:(name, kol_vo).

clauses
kanopum("aptuwwokun_B_6enom_coyce", 150).
kanopuu("Tptocbenu_B_LuamnaHckom", 212).
kanopum(“"canat_c anuom"”, 202).
kanopuu('roBskbe_kapkoe", 532).
kanopuu("ubinneHok_B_nunoeomM_LeeTte", 400).
kanopuu("okyHb_BO_dpuTiope”, 270).
kanopuu(“dapLmpoBaHHbIA_cyaak”, 254).
kanopuu('rpyesoe_mMopoxeHoe", 223).
kanopum("3eMnsiHuka_co_B3buTbiIMM_cnuekamu”, 289).
kanopuu("gbiHa_ctopripms”, 122).

Vrieepkaeune karopuu('caram_c_siiyom™,202) o3Hayaer, 4To OmHA
nopuus canata copepxur 202 kajgopu.

Torzaa, 9To0bI y3HATH KAJIOPUHHOCTE BCEX 3aKYCOK, 3aa]IMM BOTIPOC:
Ha s3pike Visual Prolog 5.2

goal
3akycka(X),kanopum(X,Y).

B KOHCOJIBHOM pexxume cpeapl Visual Prolog 7
clauses
run():-  nl, 3akycka(X), kanopun(X,Y),
write(X," ",Y), nl, fail.
run().
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st Tex, KTo OECOKOHUTCSI O CBOEM 3JI0POBBE HIIM O CTPOMHOCTH CBOEH
(GUrypbl, BaXXHO ONPEIEIUTh TaKOH 00BEKT, Kak cOalaHCHPOBaHHbIN 00en,
T.c. 00eJI, KaJIOPUIHOCTh KOTOPOrO He mpeBbiniaeT, Hanpumep, 800 kaio-
puit:
class predicates
3HayeHue:(name,name,name,kol_vo)nondeterm anyflow.

cbanaHcupoBaHHbIN_o6eq:(name, name,
name) nondeterm anyflow.

clauses
/* OnpepeneHvne OTHOLLEHUS "KanopuitHoCTb obeaa" */
3HayeHune(X,Y,Z,V):- kanopum(X,E),
kanopuu(Y,P),
kanopwum(Z,D),
V = E+P+D.
/*OnpepeneHne oTHOLWEHMA "cbanaHcnpoBaHHbI 0ben'*/
cbanaHcmpoBaHHbIn_oben(X,Y,Z):- o06en(X,Y,2),
3HaveHne(X,Y,Z,V),
V<800.
3necs "="— BCTPOEHHBIN MPEeIUKAT, IPH BHIIIOJIHEHUHA KOTOPOT'O BBHIYHC-

JSieTCsl 3HaUeHHe apu(METHUECKOTO BBIPAKEHHs, CTOSIIEro crpasa oT "'=",
U €ro 3HaueHHe IMPHCBAaMBAETCS NMEPEeMEHHOH, CTosAIIeH cieBa; "+"— omepa-
ust ciloKeHust; '<"— oneparys CpaBHEHHS.

[TocmoTpuTe, KakKe OTBETHI Oy YT NMOJY4YEHBI B OTBET Ha 3aIpocC:
Ha s3pike Visual Prolog 5.2

goal
cbanaHcmpoBaHHbI 06ea(X,Y,Z).

B KOHCOJIbHOM pexkume cpennl Visual Prolog 7
clauses
run():- nl, cbanaHcupoBaHHbIn_o6ea(X,Y,Z),
write(X," ",Y," ",Z), nl, fail.
run().

2.7. CTpykTrypa nporpamMmbl Ha si3bike Visual Prolog

PaccMoTpuM elre oMH puMep mporpammel Ha si3eike Visual Prolog 7
(tbaiin peanmmzanmu nporpammbr "Cryments” — B cpene Visual Prolog 7.3
main.pro).

implement main

open core, console
constants

className = "main".

classVersion =",
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clauses
classinfo(className, classVersion).
[* npoepamma "CmydeHmbI" */
domains
student = string.
facultet = string.
gruppa = integer.
class facts
cTyaeHT:(student, gruppa).
Haunm_dpak:(integer, facultet).
rpynna:(gruppa).
clauses
[* onpedeneHue omHoweHus "epynna" ¢ noMmowbro ¢hakmos*/
rpynna(943).
rpynna(843).
rpynna(232).
[* onpedeneHue omHoweHus "cmydeHm" ¢ MoMouwbto chakmoe*/
ctypeHT("Opnosa J1.N.", 943).
ctyaeHT("CemeHoBa M.I.", 232).
ctypeHT("LlykaHoBa B.B.", 943).
[* onpedeneHue omHoweHus "HauMeHosaHue ¢hakynbmema"
C nomouwbro chakmos */
Hanm_dpak(1,"PT®").
Haum_cpak(2,"d3").
Hanm_dpak(3,"PANTY").
Hanm_dpak(4,"dBT").
Haum_cpak(7,"N3d").
class predicates
dakynbTeT:(gruppa, facultet)nondeterm anyflow.
BTOpasa_umdpa:(gruppa,integer)nondeterm anyflow.
clauses
/* onpedeneHue omHoweHus "akynbmem" ¢ MoOMowbto npasuna*/
dakynbTeT(NG,F):- BTOpasa_undpa(NG,G2),
Hanm_pak(G2,F).
[* onpedeneHue omHoweHusi "emopas yugpa" ¢ nomouwibro npasuna */
BTopasa_umdpa(NG,G2):- G1 = NG mod 100,
G2 = G1 div 10.
clauses
run():- rpynna(Gruppa), ctyaeHT(Student, Gruppa),
dakynbTeT(Gruppa, Facultet),
write(Student, " ", Gruppa," ",Facultet), nl,
fail.
run().
end implement main
goal
mainExe::run(main::run).
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IMporpamma Ha si3bike Visual Prolog umeer cTpykTypy, COCTOSIIYIO U3
CITETYFOIIUX PA3/IeIIOB:

domains [*onucaHue murnoe daHHbIX*/
class facts [*onucaHue ¢hakmoe duHamuyveckoli ba3bl OaHHbIX,
npuHadnexaujux 0aHHomMy Knaccy*/
class predicates [*onucaHue npedukamos Knacca*/
clauses [*ymeepxdOeHusi: hakmbi u rpasuna */
goal I* yenesoe ymeepxdeHue */

B pasgene domains mporpaMMHCT OIUCHIBAET MHOMcecnea (munoi)
00beKkmoe, 331aBasi VX CUMEOIUUECKUE UMEHd, W C TIOMOIIBIO CTaHAapT-
HBIX THIIOB JaHHBIX OMpENeNss UX CBoWcTBa. Hampumep, MHOKECTBA 00B-
€KTOB THITa CTYJEHT, (QaKyJbTET, IPYIINA 3a1aK0TCs CIIELYIOIIAM 00pa3oM:

domains
student = string.
facultet = string.
gruppa = integer.

Takum 00pa3oM, B 3TOM pasJielie MPOrPAMMHUCT CO3/aeT CBOU THIbI (00-
nacti — domains) JaHHBIX.

B pasmenax predicates, class predicates, class facts ommcriBatorcest 06-
pasiel mpenukaToB M (HakToB, a MMEHHO, 33/IalOTCS WMEHA IPEANKATOB,
YUCJIO UX apryMEeHTOB, CMBIC/I apryMEHTOB C ITIOMOLIBIO UMEH, BEACHHBIX B
pasnene domains TUIOB HAHHBIX, pEXUM IETEPMUHU3MA U 11a0JI0H OTOKA
naHHbIX. Hanpumep:

class predicates
dakynbTeT:(gruppa, facultet)nondeterm anyflow.
BTOpasa_umdpa:(gruppa, integer)nondeterm anyflow.

Takoe OIMKMCaHWE IMOKA3BLIBAET, YTO B MPEIUKATE (haxyivmem TEPBLIM
apryMEHTOM SIBJISIETCA HOMED TPYIIIBI, & BTOPHIM — HANMEHOBAaHUE (DaKyIIhb-
tera. Kimouesble ciioa determ u nondeterm B omnmcaHuy npearKaTa O3Ha-
YaloT, YTO MPEIUKAT MOXKET OBITH COTNIacoBaH ¢ 0a30i 3HAHHHA COOTBETCT-
BEHHO OJMH pa3 WM MHOro pas. Kiouesoe cioBo class mokaseisaer, uTo
OIMCHIBAEMBIH TIPEAMKAT IPHHAIIEKHUT KIACCY M JIOCTYIIEH TOJBKO B HEM.

Pasmmaue predicates u facts B tom, uro B facts ommceiBatorcss (akThi
JMHAMHUYECKON 0a3bl JAHHBIX, KOTOPHIE MOXKHO J00ABIATh, YIAIATh U U3-
MEHATH B NPOLIECCE BBINOJIHEHHs NporpaMmbl. Pazen predicates comepskut
OIMCAaHKE TPEAUKATOB, OJHAKO COOTBETCTBYIOIIME JTUM ONKCAHHAM YT-
BEPIKICHHS HENb3S JUHAMUYECKA U3MEHATh.
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Pasmen clauses comepxut coGCTBEHHO MporpaMmy, T.e. BCe (hakThl H
TpaBWJIa, OTIMCHIBAIOIIIE TIPEIMETHYIO 00JaCTh U COCTABIISIONINE 6a3y 3Ha-
HUH.

B mporpamme MOryT NpHCYTCTBOBAaTh HECKOJBKO YTBEp)KJICHHWH, OINU-
ChIBAKOIIIUX OAHO M TO K€ OTHOIICHUC. Bce onu sABISIOTCS BO3MOKHBIMH
pa3INYHBIME BapUaHTAMHU OIKCAHHS JTOTO OTHOLICHWS. Takum 00pasom,
COBOKYITHOCTh YTBEPXKIECHHI C OJMHAKOBBIMH 3ar0JIOBKaMH, T.C. C OJ[MHA-
KOBBIM MMEHEM H TeM K€ YHCIIOM apryMEHTOB Ha3bIBACTCS OnpedeieHuem
omuowenus. YTBEPXKICHHS OIHOTO OIpPENEIICHAS OTHOIICHUS JTOJKHBI
OBITH CTPYIIIIMPOBAHBI BMECTE. Bee yTBEpKIEHUS O MPEIMETHON obacTu
(mporpaMma), HaxomsIMecs B o0acTH JeicTBHs mporpaMmel IIposora,
HasbIBaIOTCs Oazoul 3nanui. CTpykTypa pasnena (clauses) yreep:xaenuii
nporpamMmbl Ha si3bike IIposior mpuBeneHa Ha puc. 2.3.

OnpegeneHne

OTHOWIGHMS 1 YTBEpXACHHE 1
Basa snaHun OnpegeneHne | YTBepKaeHe 2 | dakT | | Mpasuio |
(nporpamma OTHOLLEHNA 2

Ha s3bike [Tpornor) T

T

OTHOLWEHUA N

Puc. 2.3. Cmpykmypa pazdena ymaepacoenuii npoepammol

Pazmen goal comepxur mpeaukar mainExe::run(main::run), samyckaro-
IIUA TIPOTpaMMy Ha BbIMOJHEHHe. UTOOBI 337aBaTh Pa3IMYHbIE BOIPOCHI,
HEOOXO0AMMO U3MEHATH TeJO mpeaukara run(), onucanHoro B (aiine peanu-
3arm implement main.

MuosxecTBa(TUIIBI) OOBEKTOB MPEJAMETHOW O0JaCTH, BBEJICHHBIC MPO-
rPaMMHUCTOM, OIKCBHIBAIOTCS C TIOMOIIBIO CJAEAYIOIINX CTAHJAPTHBIX THUIIOB
JIAHHBIX

symbol — cumBonyeckoe uMs (Person,y,a,mas);

string — ctpoka — Jro6ast MOCIIEIOBATENFHOCT CHMBOJIOB B TBOMHBIX
kaBbrukax ("Karpun", "Jlomomemoso™);

char — otmensHBINH CHMBOII, 3aKITIOUeHHBIH B aroctpodsr (‘R’, “*7);

integer — 1ies10e yKcIIo B AMamna3oHe ot -32768 no 32767;

byte — nienoe uucio B quanasoune ot 0 go 255;

word — nenoe uncio B quamnasone ot 0 go 65535;
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real — mo6oe YKCII0, MOKET OBITH MPEACTABICHO B OKCIIOHEHIIHATBHON
dopme.

Hanusie Trna Symbol B oTiMdre oT JaHHBIX THMA StriNg 3amoMUHAIOTCS
B Tabsuile CMMBOJIOB. TabiiMila CHMBOJIOB Pa3MENIAETCsl B OMEPATHBHON
MaMsTH, TO3TOMY €€ HCIIOJh30BaHKUE OOCCIeYnBaeT Haubojee OBICTPBIN
nouck. OHAKO JJIsi IOCTPOEHUsI TabIUIBI CUMBOJIOB TPEOYETCs JAOTOIHH-
TEJIbHOE BPEMSI.

2.8. PeasimmonHbli si3bik IIposior

Jlorndeckue mporpaMMbel MOXKHO paccMaTpuBaTh KaK MOIHOE PacCIlu-
peHIe MOJIeNTH peNsoHHO# 6a3b1 naHHbIX (B/I). ®akThl mporpaMMsl 00pa-
3ytoT oTHomeHus B/I. [IpaBuina peanusyrot 3amnpocel. OCHOBHBIE Oneparvu
PEISIIMOHHON aNTreOphl JIETKO BBIPAXKAIOTCS B JIOTMYECKOM MPOrpaMMHUpPO-
BaHUU. [ITh OCHOBHBIX Omepanuii ONpenessIoT PENSIHOHHYI0 alredpy:
00beMHEHNE, CUMMETPHYECKasi pa3HOCTh, IEKaPTOBO MPOM3BENCHUE, TIPO-
exius 1 BbIOOpKa. [lokaxkeM, Kak Kaxaas M3 HUX BBIPaXKaeTcs B JIOTHUE-
CKOH Iporpamme.

Omnepatist 00veduneHus CTPOUT OJHO N-apHOE OTHOIICHHWE W3 JIBYX
N-apHBIX OTHOIIEHWH I u S. HoBoe oOTHOIIEHHE, KOTOpoe 0003HAYUM
r_union_s, siBisiercst 0OObeANHEHUEM I U S. DTO OTHOILICHHE 331aCTCs JIOTU-
YECKOM NMPOrpaMMOM, COCTOSIILEN U3 ABYX IPaBUIL:

r_union_s(X1,X2,...,Xn):- r(X1,X2,...,Xn).
r_union_s(X1,X2,...,Xn):- s(X1,X2,...,Xn).

Ipumep:
ontogo(Y):-msco(Y).
ontogo(Y):-pbiba(y).

U3 npumepa cienyet, 4To 00beTMHEHUE OTHOIICHUH MOYKHO UCIIONIB30-
BaTh IS 0000IICHUS 3HAHUN O TIPEMETHOU O0JIACTH.

OmnpeneneHue CUMMEMPUUECKOl PA3HOCHU WCTIONL3YET MOHSATHE OT-
PpHILIAHHS:

A®B=(ANB)U(ANB).

r_diff_s(X1,X2,...,Xn) :- r(X1,X2,...,Xn),

not s(X1, X 2,..., X n).
r_diff_s(X1,X2,...,Xn):- s(X1,X2,...,Xn),

not r(X1,X2,...,Xn).
Ipumep:
dyToonucT_nnbo_onendonuct(X) -  dytbonmcT(X),

not Bonenbonuct(X).
dytoonuct_nnbo_onendonuct(X) -  Bonendonuct(X),
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not dpyt6onuct (X).

/lexapmogo npou3seedenue I_X_S MOXET OBITH ONpPEJEIICHO OJHUM IIpa-
BHJIOM:
r_x_s(X1, X2,..., Xm, Y1, Y2,...,Yn):- r(X1, X2, ..., Xm),
s(Y1,Y2,...,Yn).
Ipumep:
/* OnpedeneHue omHoweHus "06ed" */
06en(X,Y,2):- 3aakycka(X), 6nogo(Y), necept(2).

Hpoelcuu}l COCTOUT B MOCTPOCHHUU OTHOUICHUSA, UCIOJB3YIOIIETO JIUIIb

HEKOTOPBIC apryMEHThI UCXOJHOTO OTHOIIICHUS .
r13(X1, X3):- r(X1, X2, X3).

Ipumep:

[*TeneghoH anmeku */

anteka(6, "Unonkosckoro, 7", "44-67-57").
TenedoH_antekn(NomApt, TelApt):- anteka(NomApt, _, TelApt).

UToOBl MOJIYYUTH 6bIOOPKY, TOCTATOYHO B TeJe NMpaBHia 3amucaTh yc-
J0BUs oTOOpA:!

rv(X1, X3):- r(X1, X2, X3), X2>X1.

Ipumep:

anteka(6, "Unonkosckoro, 7", "44-67-57").

TenedoH_antekn(NomApt, TelApt):- anteka(NomApt, _, TelApt),
NomApt < 8.

[*OnpedeneHue omHoweHusi cbanaHcuposaHHbIl 06ed*/

cbanaHcmpoBaHHbIn_obea(X,Y,2):- obea(X,Y,2),
3Ha4veHune(X,Y,Z,V),
V<800.

Omnepanyist coedunenus AByX I HECKOIBKUX OTHOLICHUH ONpeensier-
Cs1 CIeayIoIUM 00pa3oM:

[* onpedeneHue omHoweHus "hakynbmem" ¢ nomMowbro npasuna */
dakyneTeT(NG,F):-  BTOpas_uudpa(NG,G2),
HamMm_pak(G2,F).

31ech Ba OTHOILICHHUS CBSI3aHbI 001el nepemenHon G2.

Teoperuueckuil MaTepuana 3TOr0 IyHKTa IIOMOKET Bam BBINOJHUTH
MepBOE KOHTPOJIBHOE 33aHKe, B KOTOPOM BbI TOMKHBI ¢ OMOIIBIO (PaKTOB
co3/aTh 0a3y JaHHBIX U C IIOMOIIBIO MIPABUII OIPEIEIUTD 3aPOCHI K HEll.
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3akiIroueHue

B 3axmroueHue BBIAEIMM OCHOBHBIE OHATHSI BTOPOI riaBel. Utak, npo-
epamma na Ilponoze npencrasisier coOOH 0a3y 3HAHMH O HEKOTOPOH
npeomMemuoll 061acmu v UMEET CTPYKTYPY, IPEICTABICHHYIO Ha puc. 2.3.
IIporpamma COCTOUT U3 ymeeprcoenuii (pakmos u npasun) u ux onuca-
nuii. COBOKYITHOCTh YTBEPXKICHHH, MMCEIOIINX OJMHAKOBBIE MMEHA OTHO-
I[ICHUH C OJHUM M TEM )K€ YHCIIOM apryMeHTOB (T.€. OJIMHAKOBBIC 3ar0JI0B-
KH), Ha3bIBACTCSI OnpedeieHuemM OmHOulenus. Y TBEPKICHHUS C OJUHAKO-
BbIMU UMEHAMH, HO C Pa3HBIM YHCJIOM apryMEHTOB 00pa3yloT pa3HbIe YHH-
KaJIbHBIE OIPEe/ETIeHNs B IPOTpaMMe.

OJneMeHTapHBIMU COCTABIISAIOUIMMU YTBEP)KICHUN SBISIOTCA HMpeouKa-
mbl CO CBOMMHU CIIUCKAMH apryMEHTOB, ONHUCBIBAIONINE OTHOIICHUS Hpea-
MeTHOH obnactu. [IpenukaTsl MpeacTaBiIsSIOT cO00i Jlormyeckne (QyHKINUH,
npuoOpeTarole 3HaueHue (MCTHHA WM JIOXKb) B MPOLIECCE BBIMONTHEHUS
nporpamMMsl. X CTpyKTypa UMeET BUA:

<UMSHA OTHOLLEHUA>(<CNNCOK apryMeHTOB>).

DJeMeHTaMH CIIMCKa apryMEHTOB MOTYT OBITH TOJBKO TEPMBI, OTIe-
JISIIOIIKAECS APYT OT ApyTa 3amlsToil.

Tepm — 3TO CUHTAaKCUYECKH IpaBWiIbHas KOHCTpyKuus Ilposnora. Paznu-
YarT CAEeIYIOUUE TUIBI TEPMOB. KOHCTAHTHI, IEPEMEHHBIE, CIHCKH, CTPO-
KH, CTPYKTYpBI. IIoka BbI IO3HAKOMUINCH ¢ KOHCTAHTAMH U MIEPEMEHHBIMH.
Bce octanbHbIe THIIBI OyIyT paccMaTpUBATHCS B CIEAYIOMMX TiaaBax. IIpo-
rpaMMa HayMHAeT BBINOIHATHCA IOCIE BBOJA ONpOCa WU Ye1e6020 ym-
éepoicoenus, KOTOpoe 3alMChIBaeTCs B hopMe IpeauKaTa B paszene

goal

<WUMS1 OTHOLLUEHUSI>(<CMNCOK apryMeHTOB>).
u (hopMyIHpYeT IEb pelaeMoil 3amaun. B mporiecce BBIMOTHEHUS yCTa-
HaBJIMBAETCS MCTHHHOCTH WITH JIOKHOCTH TIOCTaBJIEHHOM IIENH.

IMporpamMmmupoBaHue Ha s3bIke [IPOJIOT BKITFOUAET CIIETYIOIINE STANbI;
e  0oOBsBICHWE (HAKTOB, 3aAIOIINX OTHOIICHUS MEXIY KOHKPETHBIMH
00BEKTAMH I OOBEKTAMHI U UX CBONCTBAMMU,
e  oOmpeelicHHe TIPaBUII O 3aBUCHMOCTH OJHHMX OTHOIIEHWH WM 0OBEK-
TOB OT JAPYTHX;
e (opMyIHpOBKa IIEX PEIIaeMoi 3amadl B BHZE Bompoca (THIOTE3H,
IIETIEBOTO YTBEPIKACHHU).

Yro6sl porpaMMy, HaltMCaHHYIO Ha 6azoBoMm IIposiore, agantHpoBaTh K
s3bIKy Visual Prolog, Heo6X01MMO BBIMIOJTHHUTE CIIEAYIOIIEE:
e  yTBEpXKAEHWs MPOrpaMMbl 3amucaTh B pasjeie clauses B coorserct-
BUM C TIPaBUJIAMHU: MMEHA MPEIUKATOB JIOJDKHEI OBITH CHMBOJIHYECKUMHU
MMEHaMK; IMEHa 00BEKTOB MPEJMETHOM 00IaCTH — CTPOKAMH;
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e  3areM B paszmene dOMaiNs co3maTh U OMKCATh CBOM THIIBI JAHHBIX, UC-
TOJTB3Ysl HA3BAHUsI THIIOB OOBEKTOB;

e B paszene predicates wiu class predicates ommcars npeaukarsl mpo-
rpaMMBl, yKa3aB UX MMEHa M THIbI 00bEKTOB, SBIIAIONIMECS apryMeHTaMu
[PEIUKATOB;

e B paszene facts wim class facts omucars TonbKO Te (hakThI, KOTOpHIE
MOTYT B HPOIIECCE BBIOJHEHHUS [IPOTPAMMbI H3MEHSIThCS, YIAISATHCS U JI0-
OaBIATEHCS,

e  TIpH ONMHMCAaHWH (AKTOB U TPEIAUKATOB MOCIIE MMEHN OTHOIICHUS HEO0-
XOIIMMO CTABHTH JIBOETOUHE;

e B Teo mpeaukara run() BCTaBUTh BOTIPOC MOJIB30BATENS.

IIpnMep BbINOJHEHNS KOHTPOJIBHOIO 3a1aHUA

3agaHue. onmcaTh NMpeaMEeTHYI0 oOiacTh "Pacrimcanue 3aHATHH" ¢ TO-
MOIIBIO MporpamMmbl Ha si3bike [Iposor.
OTtHOMIEHUS — (PaKTHI:
<rpynna>(<Homep>, <dakynbTeT>, <YMCNO CTYAEHTOB>, <CTapocTa>).
<paucumnnuHa>(<wndp>, <HasBaHue>, <KONM4eCTBO YaCcoB>).
<ayauTopusa>(<Homep>, <TUM>, <YUCII0 MECT>).
<npenopaeatenb>(<PNO>, <kadenpa>, <renedoH>).
<pacnvcaHue_3aHaTun>(<HOMep_rpynnbi>, <Wndp_AUCLUUNNNHBI>,
<®UO>, <HoMep_ayautopum>,
<peHb_Heaenu>, <Bpems>,
<4yucnuTenb/3HameHaTenb>).
OTHOIIEHNS — TpaBWIIa: KaKue ayJUTOPUH 3aHATH B JaHHOE BpeMs, Ka-
KHe ayIuTOpUH CBOOOIHBI B TaHHOE BpeMs, pacllMCaHue 3aHIATUH B 3aJaH-
HOE BpEMs], IIe HaxXOIUTCSl IPENOAABATENb IO PACHMCAHMIO, PAaCIUCAHME
3aHATUM [Vl 3alaHHOM IPpyIIbI U T. 1.

[* Mpumep ebinonHeHus1 3adaHust */
implement main

open core,console, Boolean
constants

className = "main".

classVersion ="".
clauses

classinfo(className, classVersion).
[* Tunbl 0aHHbIX */

domains
fio = string. fucultet = string.
discip=string.  tip = string. kaf = string.
tel = string. denj = string. c_z = string.

rez = boolean.  ngruppa = integer. kol_vo = integer.
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shifr = integer.  nau = integer. vremja = integer.
[* ®akmbi */
class facts
rpynna:(ngruppa, fucultet, kol_vo,fio).
cryaeHT:(fio, ngruppa).
avcumnnuHa:(shifr, discip, kol_vo).
ayautopus:(nau, tip, kol_vo).
npenogasaTtens:(fio, kaf, tel).
pacnucaHue_3aHaTuii:(ngruppa, shifr.fio, nau, denj, vremja, c_z).
[* OnpedeneHue omHoweHuUl ¢ MOMOWbIo ¢hakmos */
clauses
[* onpedeneHue omHoweHus <epynna>(<Homep>, <¢hakyrnbmem>,
<yucno cmydeHmos>, <cmapocma>)*/
rpynna(243,"®BT",23,"Kapaces").
rpynna(244,"®BT",25,"Kapes").
[*onpedeneHue omHoweHusi <cmydeHm>(<OUNO>, <epynna>)*/
ctypeHT("ViBaHoB",243).
ctypeHT("MNeTpos”,243).
ctyaeHT("MiBarmn",243).
ctypeHT("NlyHeBa",243).
ctyaeHT("Bonkos",244).
ctyaeHT("Mocun",244).
[* onpedeneHue omHoweHus1 <OucyunnuHa>(<wugpp>,
<Ha3gaHue>, <Ko/1u4ecmeo Jyacos>) */
ancumnnuHa(l,"MartemaTuka",34).
avcumnnuHa(2,"dmnsmka”,48).
avcuunnuHa(3,"Mudopmatuka”,56).
avcuunnuHa(4,"basbl AaHHbIX",48).
[* onpedeneHue omHoweHusi <aydumopusi>(<HOMepP>, <murn>,
<4ucno mecm>) */
ayautopus(132,"aya”,30).
ayoutopwusi(206,"na6”,100).
ayautopus(403,"aya”,30).
aygutopusa(411,"ayn”,10).
ayoutopwmsa(324,"ayn”,200).
[* onpedeneHue omHoweHus <npenodasamesnb>(<ONO>,
<kagpedpa>, <menegoH>) */
npenogasaTens(“lesskos","BIMNM","723723").
npenogasaTens("Hosu4ykos","BIMM","323723").
npenogasaTens(“LUBeykosa”,"BIMM","764589").
[* onpedeneHue omHoweHus
<pacnucaHue 3aHIMuu> (SHoOMep 2pynnbi>, <Wugp OUCUUMNITUHBI>,
<®UO npenodasamensi>,<HomMep ayoumopuu>,
<0eHb Hedernu>, <epemsi>,
<yqucnumersnb/3HameHamens>) */
pacnucaHue_3aHatuii(243,1,"HosumkoB",324, "noHegensHuk”,8,"y4").



I'nasa 2. Onucanue npeomemnoii obnacmu 61

pacnucaHue_3aHaTuii(243,2,"lWepcTos",132,
"noHegenbHUK",10,"4").
pacnucaHue_3aHatuii(243,3,"Hosnykos",132,
"noHegenbHUK",12,"4").
pacnucaHue_3aHatuin(243,4,"lLesskos",206, "BTOpHMK",8,"4").
pacnucaHue_3aHatuin(243,5,"Mapcunosa”, 411,
"BTOPHUK",10,"4").
pacnucaHue_3aHaTuii(243,4,"lWesskos",403, "cpena”,12,"3").
pacnucaHue_3aHaTuii(243,5,"Mapdunosa”,206, "cpega”,14,"3").
class predicates
3aHgaTa:(denj, vremja, ¢_z, nau) nondeterm anyflow.
cBobogHa:(denj, vremja, c_z, nau, rez)nondeterm anyflow.
pacnucaHue_3aHaTui_rpynnbl:(ngruppa, discip, fio, nau, denj,
vremja, c_z) nondeterm anyflow.
roe_npenogasarensb:(fio,denj,vremja,c_z,nau)nondeterm anyflow.
clauses
/* OnpedeneHue omHoweHuUl ¢ MOMOWbIO npasus */
[* onpedeneHue omHoweHus
<3aHsima_aydumopusi>(<0eHb_HeOoenu>, <epems>,
<yqucnumersbl/3HameHamens>, <aydumopusi>)*/
3angarta(D,V,T,NA):- pacnucanne_3aHstun(_, , , NA, D, V, T).
[* onpedeneHue omHoweHuUsi
<ce0b600Ha_aydumopus>(<0eHb_Hedenu>, <gpems>,
<yucnumernbs/3HameHamernb>, <aydumopusi>)*/
ceobogHa(D,V,T,NA R):- 3ansita(D,V,T,NA), R = false,!.
ceobogHa(D,V,T,NAR):- R = true.
[* onpedeneHue omHoweHusi
<pacrniucaHue 3aHmMul apynnbi>(<HoOMep epyrbi>,
<[ucuyunnuHa>, <O®UNO npenodasamens>,
<aydumopusi>, <0eHb Hedernu>, <epems>,
<yqucnumersbl3HameHamerns>)*/
pacnucaHue_3aHatui_rpynnbl(NG,D,Pr,Aud,De,Vr,Z):-
pacnucanve_3aHatTni(NG, Kd, Pr, Aud,De, Vr, Z),
ancuunnuHa(Kd,D, ).
[*onpedeneHue omHoweHus1 <2de Haumu ripernodasamensi>*/
roe_npenopasaTtens(Pr,D,V,T,Na):-
pacnucaHue_saHatui(_,_,Pr,Na,D,V,T).
clauses
run():- console::init(),
write("BBeauTte Homep rpynnbl *),
Ng = read(), H = readLine(),
nl, nl, write("Pacnucanue 3aHstun rpynnel *, Ng), nl, nl
pacnucaHue_3aHatui_rpynnel(Ng,D,Pr,Aud,De,Vr,Z),
write(D," ", Pr," ", Aud," ", De," ", Vr, " ",Z),nl fail.
run():- console::init(),
write("BeeanTte pammnumio npenogaesatens ),
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Pr = readLine(), nl, nl,
write("'ae HaxoauTca npenogasatens “,Pr),
nl, nl, rae_npenogasartens(Pr,D,V,T,Na),
write(D," ", Pr," ", Na," ", V, " " T), nl, fail.
run():- console::init(),
write("BBeanTte oeHb,BpeMs,”, "YMcnmuTenb Unm
3HameHartensb "), D = readLine(),
V =read(), H = readLine(),
T = readLine(),
nl, nl, write("CsobogHble ayautopuun”, "B 310 Bpems"),
aygutopwmsa(Na,_,_), nl, ceobogHa(D,V,T,Na,R),
R = true, write(Na," ", D," ", V, " ", T),nlfail.
run().
end implement main
goal
mainExe::run(main::run).

KoHnTpoJsbHbIe Bonpochl

Uro Takoe MpeauKaT M A ONMHCAHHS KaKUX 3JIEMEHTOB MPEIMETHOM
00JIaCTH OH UCTIONB3YETCs?

Yro crieyeTr MOHUMATH MO PEIMETHOM 001aCThI0?

Kak onuchIBatoTCs KOHKPETHBIE 00BEKTHI MPEIMETHOM 00JacTH B MPO-
rpamme Ha [Iponore?

Kak onuchIBaloTCs OTHOILEHHUS MPEMETHOM 00JIacTH B TpOrpaMMe Ha
Ipomnore?

O0BscHUTE, 4TO Takoe (hakT?

OOBSCHHUTE, YTO TAKOE TPABUIIO?

OOBsICHHTE, YTO TaKoe Oa3a 3HAHUNA?

Kak 3amats Bompoc, O3BOJISIOMINE U3BJICYh HYKHYIO HHGOPMAIIUIO W3
0a3nl 3HAHUI?

KakoBa ctpyktypa nporpammsl Ha [Iposore?

10. Yo Takoe omnpeeieHue OTHOIICHUS?

KouTpoabHble 3a1anns

[o ananorum ¢ nmporpamMmoit "MeHro" co3nalitTe HeOobIIyIO Oa3y 3Ha-

HUI Ha s13bIKe [Iposior Ui yKa3aHHOW B BalleM BapHaHTE MPEAMETHOH 00-
nactu (ITO). Bama mporpamma nomkHa copepxatbh He meHee 10 ¢akTos,
OIMCHIBAIONINX YKa3aHHbIC B 3aJaHUM OTHOIIEHWS, 2 — 3 TIpaBwJj, BbIpa-
JKAFOIMX THITMYHBIE 3aIpOCHl MOJb30BaTenel, Bamu nomkHo ObITH cop-
MYJIMPOBaHO HE MEHee 3 LENEBBIX YTBEPKICHHH, OTBETHl Ha KOTOpPHIE HE-
00xoauMo oTpa3uTh B ordere. OTUET MOIDKEH COmepKaTh IeTb PaOOTHI,
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3amaHue, coOpanHbsle Bamu cBenenus o [10, mporpammy Ha Ilponore, Bo-
MPOCHI K 6a3e 3HaHU U MOIy4YEeHHbIE HA HUX OTBETHI.

1. Ilpenmernas o6nacth "CTOMUIBI CTPaH pa3HBIX YacTel cBeTa”.

OtHouienust — (haxThl:

<cTonuua>(<Ha3BaHWe CTONULbI>, <Ha3BaHue rocyaapcTBa>,

<4YKCIO XUTenew CTonuLbI>),

<HaxoauTca>(<Ha3BaHWe rocyjapcrea>, <Ha3BaHue 4acTu cBeTa>,

<nnowiagab rocygapcrea>).

OtHomIeHUs — MpaBmWIa. B KAKOM 4acTH CBETa HAXOIUTCS CTOJIUIA, CTO-
JMLa TocyJapcTBa C IUIOLIA[bIO, MEHbIIEH 3aJaHHON BEIMYMHBI, KakKHe
CTOJIUIIBI C MIJUTMOHHBIM YHCJIOM XUTENeH HaXOsTCs B JaHHOW 4acTH CBe-
Ta | T.II.

2. llpeamernas o6macts "Cembs'™.

OtHoutenust — (haxThI:

<poauTenb>(<UMsA poanTens>,<umsa pebeHka>),

<MYXUYMHA>(<UMS MYXKYUHBI>),

<KEHLUMHA>(<UMSA KEHLUNHBI>).

OtHomenus — npasuia: X orery Y, X math Y, Z cectpa V, U 6par Z, X
nen Y U T.o.

3. IlpeametHast 06macTh "Mou JTF0OUMBIC KHUTH' .

OtHouienust — GakThl:

<KHUra>(<ums aBTOpa>, <HasBaHWe>, <XKaHp>, <rof U3gaHus>,

<M34AaTenNbCTBO>, <HUCIO CTPaHUL>).

OtHouieHust — npaBuia: poman X, mbeca Y, nucarens Z, KHUTH U3Ja-
TEJILCTBA, KHUTH aBTOPa, KHUTH OIPEAEICHHOTO To/la U3IaHUs | T.[I.

4. IlpenmetHast obnactp "CTyIEHTHI TPYIIIH .

OtHomenust — hakThI:

<CTyOeHT>(<HOMEp 3a4eTHOW KHMKKN>, <OUNO>, <rpynna>,

<rof, poXaeHus>, <apec MecTa XUTeNbCTBa>, <A3blK>).

OtHomenust — npasuia; X crapuie Y, cTyaeHTsl oaHod rpymmsl NG,
CTYZACHTBHI, U3Yy4alOIIye aHTIIMHCKHUI S3BIK U T.JI.

5. [Ipenmernas obmacts "CTyAeHTHI TPYIIIEI .

OtHomenust — hakThI:

<cTyaeHT>(<®PUNO>, <rpynna>).

<ycneBaemocTb>(<®NO>, <rpynna>, <gucumnnmHa>, <cemecTp>,

<oueHKa>).

OTHoUIeHUs — paBWiIa: CTYACHTHI — "OTJIMYHUKHU ', CTYJCHTHI — ''XOpo-
HIMCTHI"', YCIIEBAEMOCTh B TPYIIIE, YCIIEBAEMOCTh MO KaXIOMY IpEIMETY,
n3ydaeMble TUCIUIIIHHBL.

6. [IpeamerHas obnacte "AnTeku ropoaa’.

OtHomenust — hakThI:

<anTteka>(<Homep>, <agpec>,<tenecoH>).

<nekapcTBo>(<Wndp>, <HaUMeHoBaHWe>,<rpynna>).
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<anTeka_uMeeT_JiekapcTBO>(<HOMEp_anTeku>, <ludp_nekapcrsa>,

<KOINMYECTBO>, <L|EHa>, <CPOK FOOHOCTU>).

OTHOMIEHNS — TpaBWiIa: TeNe(OH aNTeKH, UMEIOIIEH HyXHOe JIeKapCT-
BO; B KaKOM allTeKe LIeHa Ha 33JaHHOE JIEKApCTBO MEHBIIE ONPEIEIICHHOMN
BEJIMYMHBI; Y KaKUX JIEKapCTB MIPEBBILIEH CPOK TOAHOCTH U T.J.

7. IlpeametHas obnacte "KunoreaTpsr ropoma”.

OTtHOMIEHUS — (QaKTHI:

<KMHOTeaTp>(<KopA KT>, <Ha3BaHue>, <agpec>, <renedoH>,

<KONNYEeCTBO MECT>).

<kMHOMNbM>(<KoA K>, <Ha3BaHWEe>, <rof BbiNycka>, <pexuccep>,

<4ynucno cepuin>).

<nokasbiBaeT>(<koA KT>, <KoA K>, <gaTa>, <BpeMs>, <Bblpy4Ka>).

OtHomeHust — mpaBWiia: TeJle)OH KMHOTEATpa, IMOKa3hIBAIOLIETO HYX-
HBIA (WIBM; B KaKUX KHHOTEaTpaxX WAYT (PUIBMBI 3aIaHHOTO peXHccepa
T.1.

8. IlpeametHas obmacts "[loamumcka Ha ra3eThl U KYPHAIBI B TOYTOBOM
oTAeNeHnn" .

OtHouienust — haKThI:

<usgaHune>(<wundp>, <HasBaHue>, <TUN>, <ueHa 1 3k3>,

<YMCNO 3K3 B rog>).

<noanucuunk>(<®NO>, <npodpeccusa>, <BO3pacT>, <agpec>).

<noanucancs>(<wndp_unsgaHns>, <OGNO>, <pgata_Hayana>,

<ANUTENbHOCTL>, <CTOMMOCTbL>).

OTHOmIEHNs — NpaBWIa: KTO HA KaKoe M3JaHHe MOANUCAH, CTOMMOCTb
U3JaHUs, 4TO 32 U3JAHUE - XKyPHAI WIK ra3era U T.1.

9. IlpenmerHas obnacts "JIpy3ns”.

OTtHOMIEHUS — (PaKTHI:

<nu4yHocTb>(<PNO>, <agpec>, <tenedoH>, <x066u>, <BO3pacT>,

<cpefHun 3apaboTok>).

<gpyxat>(<dN0>,<dN0>).

OtHoUIeHNsI — paBHiIa: KTO C KEM JPYXHT, TeledoH Apyra, ajapec Apy-
ra, o0mue WHTEpecH y Apy3eH, Apy3bs, Y KOTOPHIX MOKHO IOIIPOCHUTH B
JIOJIT U T.A.

10. IIpeametHas obmacts "TIprieM GONBHBIX B MOJMKIMHAKE" .

OTtHOMICHUS — (PaKTHI:

<KapTa naumeHta>(<Homep>, <dWNO>, <agpec>, <TenedoH>,

<BO3pacT>, <MecCTOo paboTbI>).

<Bpau>(<kop Bpaya>, <®PUNO>, <cneumanunsaums>).

<lMpuem>(<koA_spaya>, <HOMep_KapTbl_nauneHta>, <gaTta_npuema>,

<AMarHo3>, <Ha3HayeHus>, <6oNbHUYHbIV(Oa/HET)>).

OTHOIIEHUs — MIpaBUJIa: KAaKUX Bpauell MpoIies MalieHT 3a yKa3aHHbIH
MIepUo BPEMEHH, KaKuhe UAarHO3bl OBUIM IOCTAaBJICHHI ITAIlMEHTY 3a BCE
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BpeMsI HaOJIOAEHUS, KaKUX MallMeHTOB MPHUHSJI Bpad B TEUCHHE 3aJaHHOTO
BpEeMEHH, KOMY ObUIH BBIJaHBI OOJFHIYHBIE H T.JI.

11. IpeametHas obnacts "bubnuoTeka'.

OtHouenust — hakThl:

<KHUra>(<wudp>, <aBTOp>, <Ha3BaHWe>, <M3aTenbCTBO>,

<rop u3gaHusi>, <KONMYEeCTBO CTPAHULL>).
<yutatenb>(<PUNO>, <agpec>, <TenedoH>, <BO3pacT>,
<mecTo paboTbl>).

<yyeTHas kapToyka>(<PNO>, <wmndp kHUrM>, <gaTa B3ATUS>,

<parta Bo3BpaTa>, <hakT Bo3BpaTa(ga/HeT)>).

OTHolIEHHUs — MpaBuiIa: KTO B3sUI 33JJaHHYI0 KHUTY, YATATEeN — JIOJIXK-
HUKH, KaKie KHUTM YMTAIOT MOJIOZbBIC JIOAU B Bo3pacte oT 18 no 25 ner,
KAaKUX aBTOPOB NPEINOYUTAET JaHHBIA YUTATENb U T.1.

12. TlpenmerHas obnacts "TlpenonaBarenu kadeapsr BIIM".

OtHoutenust — hakThI:

<coTpyaHuk>(<koa>, <®UO>, <kadeapa>, <QOIMKHOCTb>, <OKNag>,

<cTeneHb>, <3BaHue>).

<aucumnnuHa>(<wndp>, <HasBaHne>, <KONM4eCTBO YacoB>).

<yuTaeT>(<Kop COTPYAHMKA>, <IMP AUCUMUNIINHBI>,<CEMeCTp>,

<4yncno CTyAEHTOB - criyLiaTenens>).

OTHolleHus — MpaBuiia: CTENEHb U 3BaHUE MpernofaBaTesis, YUTAIOIIETo
JMAHHYIO JUCIUILTHHY, TenedoH mpemoaaBatens kKadeapsl, aapec mpenoa-
BaTens Kadenpsl, Kakue NUCIHUIDIMHBI YATAeT MpPENnoJaBaTelb B JaHHOM
CEMECTpE U T.[I.

13. IIpeamerHas obmacts "Pacnicanue 3anaTuii’.

OTtHOMmIEHUS — (PaKTHI:

<rpynna>(<Homep>, <haKynbTeT>, <YMCMO CTYAEHTOB>, <CTapocTa>).

<pucumnnuHa>(<wndp>, <HaszBaHme>, <KONM4eCTBO YaCcoB>).

<aygutopwmsa>(<Homep>, <TUN>, <YNCMo MeCT>).
<npenopaeatenb>(<PNO>, <kadenpa>, <renedoH>).
<pacnucaHue_3aHaTni>(<HoMep_rpynnbi>, <wmndp_ANCUUMITUHBI>,

<®UO>, <HoMep_ayautopum>,

<peHb_Henenu>, <Bpemsa>

<yucnuTenb/3HameHaTenb>).

OTHOIIEHUS — IpaBUJIa: KaKue ayIJUTOPUH 3aHATH B JaHHOE BpeMs, Ka-
KHe ayIuTOpUH CBOOOIHBI B TaHHOE BpeMs, pacllMCaHue 3aHIATUH B 3aaH-
HOE€ BpeMsl, TJle€ HaxOAMTCS MIpernojiaBaTellb 10 PaclUCaHUI0, paclHucaHue
3aHATHUH JUIA 3aJaHHON TPYIIEI U T. 1.

14. TIpenmerHas obnacts "Mowu r00MMbIe PHUIBMBI".

OtHoutenust — (haxThI:

<dunbm>(<Ha3BaHWe>, <pexuccep>, <rof BbiMycka>).

<apTncT>(<PNO>, <3BaHUe>, <BO3PACT>, <MECTO paboTbI>).

<cHumancs>(<Ha3BaHue gunbma>, <PUO>, <repoir>).
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OTHOIIEeHUs — IpaBWiIa: B KaKuX (UIbMaxX CHUMAJICS IAHHBIH apTHCT,
BO3pACT apTHCTOB, 3aHATHIX Ha CHEMKAax JaHHOTO (uibMa, KTO HMrpai B
JTAHHOM (pHIIbME YKa3aHHOT'O Tepos M KaKoe Y HEero 3BaHue, Kakux apTHCTOB
MPEANIOYUTAET CHUMATh 3aJIJaHHBIN PeKHCCep U T.[1.

15. IlpenmerHas obnacte "KoHTposp 3HaHuii o teme "OCHOBHBIE T10-
HATHSA s13bIKa [Iposor”.

OtHoutenust — (haxThI:

<KOHTPOJSIbHbIE BOMPOCHI>(<HOMEP>, <TEKCT>, <YPOBEHb CIIOXHOCTU>).

<npaBunbHble OTBETbLI>(<HOMEP BOMNpOca>, <HOMep OTBETa>,

<TEKCT OTBeTa>, <OLeHKa OTBeTa>).

<HenpaBuIbHble OTBETHI>(<HOMEpP BOMpoca>, <HOMep OTBeTa>,

<TeKCT>, <oLeHKa>).

OTHOIIEHUS — MpaBHJIa JOJDKHBI OIMCATh KOHTPOJIHPYIOLIYIO POrpaM-
MYy, B KOTOPOH 3aHaloTcsi BOIPOCH U MPeIyIaraeTcsi MEHIO IPaBUWIBHBIX H
HENPaBWIBHBIX OTBETOB, 3aTEM OLEHWBACTCS CHIEJIAHHBIH 00y4YaeMbIM BBI-
60p.

16. IIpenmerHas obnacts "CTHIIEHUS CTYACHTOB IPYIIIHI .

OtHoutenust — (haxThI:

<CTyAeHT>(<HOMep 3a4eTHOM KHKKN>, <OUNO> <rpynna>).

<yCrneBaeMOCTb>(<HOMEP 3/4 KHUKKW>, <cemecTp>,

<CMUCOK U3 NATU OLIEHOK 33 CECCUID>).

OTHoUIeHUsI — TNpaBmiIa. KOMY MpPEAOCTaBIISIETCS CTUICHAMS, pa3Mep
CTHUIIEHUI B 3aBUCIMOCTH OT YCIIEBAEMOCTH H T.1.

17. TlpenmerHast obnacts "Kynunapust ".

OtHomenust — GakThI:

<bnogo>(<Homep>, <Ha3BaHWe>, <peLenT NPUroTOBINEHNS>).

<npopyKT>(<HOMep npofyKTa>, <Ha3BaHWe>, <eMHNLIA U3MEPEHNS>,

<KOINMYECTBO Karopuii B eAMHULIE USMEPEHNSI>).

<cocras 6roga>(<Homep 6noga>, <HOMep NpPoayKTa>,<KOIMM4YEeCTBO>).

OTHOIIEeHUS — MpaBMIa. Kakue MPOLYKTHl BXOIAT B JaHHOE ONomo, B
KaKux OJIoJlax MCIIOJb3yeTcs NaHHBIA IPOAYKT, KAKOBA KaTOPHHHOCTH Ka-
KJIOTO TIPOAYKTA, BXOJAIIEro B OO0, U T. .

18. IIpenmerHast obnacts "CTyAEHTHI TpyIIIbI".

OtHoueHust — hakThI:

<CTyAeHT>(<HOMep 3a4eTHOM KHKKn>, <ONO> <rpynna>).

<BO3paCT>(<HOMEp 3a4eTHOW KHWKKN>, <BO3PacT>).

<pOCT>(<HOMEP 3a4YETHOMN KHUXKKU>, <pOCT>).

<BeC>(<HOMep 3a4ETHOW KHWKKN>, <BEC>).

OTHOLIEHNS — TPpaBUiIa: KaKMMH XapakTepUCTHKaMH (pOCT, Bec, BO3-
pact) 00JazaeT CTyAEHT ONMpeIeIeHHOM IPYIbl, KTO B TPYIIIE KOro CTap-
111€, BBIIIE, TSDKEIEEe U T.JI.

19. IIpeamerHas o6macts "TlocTaBIIMKE MPOAYKTOB" .

OtHomeHus — GakThl:
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<nocTaBLUMK>(<HOMep>, <dupma>, <agpec>, <ternedoH>,<dPNO0>).

<MpoAykT>(<HOMep NpoayKkTa>, <Ha3BaHue>, <eauHULa N3MEPEHUS>,

<KOMMYECTBO Karnopun B eQVHULLE U3MEPEHUSA>).
<nocTaBnseT>(<HoMep MOCTaBLLMKa>, <HOMEep NPoayKTa>,
<KONMMYECTBO>, <UieHa>, <gaTa NocTaBKn>).

OTHoleHus1 — MpaBuia: Kakue NPOAYKTHI MOCTaBISIET 3aJaHHbBIN MO-
CTaBIIUK W M0 KaKOW IeHe, TeaedOH MOCTaBIINKa, IICHBI Ha 3aIaHHBIH TIPO-
JIYKT Y pa3HbIX MOCTaBIINKOB.

20. [IpemmetHas o6macTh "O1eHKa AeITEIIFHOCTH TIPEToIaBaTeNs .

OTtHOMICHUS — (PaKTHI:

<yntaeT>(<®NO npenogasaTensa>, <Ha3BaHMEe OUCUUNMUHBI>, <ro4>,

<cemecTp>).

<cTtatbs>(<®UNO npenogaBaTens>, <Ha3BaHWe CTaTbW>, <rof U3gaHus>,

<YUCIO CTPaHUL>).

<poknap>(<PUO npenopgasaTens>, <Ha3BaHWe AoKNaaa>,

<paTa 3acnyLunBaHusa>).
< meToguyeckoe nocobue > (<PNO npenopasartensi>, <Ha3BaHue >,
<rof n3gaHusi>, <YUCMo CTPaHUL>, <YMCIIO0 COAaBTOPOB>).
<pabota_co_ctyaeHTamun>(<®PNO_npenogasatensa>, <OGNO_cTtygeHTa>,
<rpynna>, <Ha3BaHwe foknaga unu pabotbI>).

OTHOIICHNUS — MMpaBUJIa: METOAMYECKas padoTa MperoaBaresic, Hayd-
Has paboTa mpermogaBaTenel, yaeOHas paboTa mpernomaBaTenel, mpenoja-
BaTeNb — "OTIUYHUK" TOJDKEH HMETh BCE BUABI paboT U T.11.

21. llpenmetnast obnacte "lllaxmarer”.

OTtHOMIEHUS — (PaKTHI:

<waxmatuct>(<dPNO_waxmaTucta>, <komaHga>, <Bo3pact>,

<mecTo_paboTbl>, <TenedoH>).

<napTus>(<Homep_urpbl>, <GNO_waxmatmucta_bensimmu>,

<OUNO_waxmaTtmcta_yepHbiMU>, <gaTta>, <OYKU-6>, <OUKU-4>,
<KONMMYECTBO_XOA0B>,<UTOr>).

<xoAbl>(<HOMep_urpbl>, <HOMep_xoda>, <xoa-6>, <Bpemsa-6>, <xoa-y>

<Bpems-4>).

OTHollleHUsT — MpaBuia: BCe XOAbl OJIHOM MapTUH, BCE MapTUU IIaxMa-
THUCTOB OJHOM KOMaH/Ibl, KTO C KEM UIpall U C KAaKUM pPe3yJbTaTOM B 3a/1aH-
HBIA JIeHb, KaKue Pe3yIbTAThl Y ONMPEACIICHHOTO IAXMaTHUCTa TIpH Urpe Oe-
JIBIMH, TIPU UTPE YEPHBIMU U T.J.

22. IlpenmetHast oOnacts "'Ynpasnenue Tpoiuieiidycamu”.

OTtHOMICHUS — (PaKTHI:

<MapLIpyT>(<HOMep_MapLupyTa>,<npoTsHKEHHOCTb>,

<BpeMS_ABWXEHNSA>, <UMCIIO_OCTaHOBOK>).
<OCTaHOBKa>(<HOMep_OCTaHOBKM>, <Ha3BaHue>).
<uMmeeT>(<HOMep_mapLupyTa>, <HOMEep_OCTaHOBKU>).
<MallUMHa>(<HOMep_MalUWHbI>, <COCTOSIHUE>, <CPOK_CyGbl>).
<obcnyxuBaeT>(<HoMep_MapLupyTa>, <HOMep_MalUuHbI>, <gaTa>,
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<HAYano_[BMXEHUA>, <KOHEeL|_ABMKEHUS>).

OTHOIIEHUs — MpaBUJIa. OCTAaHOBKH 33JJaHHOTO MapIIpyTa, MapLIpPyTEI,
YHCII0 OCTAHOBOK KOTOPBIX OOJIBILE 33JlaHHOTO YHCIIA, KaKWEe MAILIMHBI 00-
CILy’)KUBAJIH 33laHHBIIl MapIIpyT HA ONpPEIeNeHHYI0 JaTy, KaKMM Maplipy-
TaMm TPUHIICKHUT JaHHAs OCTaHOBKA, Ha KaKOH OCTaHOBKE MOXKHO Iepe-
CECTh C OJJHOTO MapIIpyTa Ha JIPYyrou H T.1.

23. IlpenmetHas o6nacth "MexIyropoiHble eperoBopsl”.

OtHomeHus — hakThI:

<tenedoH>(<Homep_TenedoHa>, <BnageneL>, <agpec>, </fbrotbl>).

<MexayropofHble_rneperoBopbl>(<HoMep_neperoBopos>,

<TenedoH_3akasumka>, <ropo>, <Bbl3blBaeMblli_TenedoH>,
<paTa>, <npoAoIIKUTENIbHOCTb>, <CTOUMOCTbL>).

OTHOIIEeHUS — MPaBUJIa: C KAKMMH T'OPOAaMH OCYIIECTBILUINCH MEpero-
BOPBI ¢ JaHHOTO TenedoHa, KTo Biajesnel TeaedoHa, IpoaoKUTEIBHOCT
MIEpEroBOPOB € KOTOPOTO OOJIbILE 3aJaHHON BEIMYHMHBI, C KAKUMH TOpOJa-
MU OCYIIECTBIISUINCH IIEPErOBOPHI 32 IMOCICIHUN MECSIL U T.JI.



I'nasa 3. OBIIIAA CXEMA BbBIIIOJIHEHUS
IMPOI'PAMMBI HA A3BIKE ITPOJIOT

[pesxe yeM NPUCTYNUTD K YTEHUIO TEOPETHYECKOI0 MaTepuaa, IOIbl-
TaliTech OTAATh ceOe OTYET, XOPOLIO JIM BBl IIOHMMAeTe, YTO Takoe (aKT,
NIPaBUIIO, YTBEPXKICHUE, TIPEIUKAT, ONPEAeIeHIe OTHOIICHHUS, KOHCTAaHTa U
nepeMeHHasi, KakoBa CTPYKTypa Iporpammbl Ha si3bike [Iposor. bes yerko-
IO MPE/CTAaBJICHUS CYTH 3THX IOHITHI JaybHellIee yTeHne Oecroyie3Ho. B
Ka4yecTBe MpUMEpa Jajee pacCMaTpUBaeTCsl YCEUCHHBIH BapHaHT Iporpam-
MBI "MeHro", pruBeieHHBIN B NepBOi rMaBe. B manbHeiimeM B mpumepax
Yaie Bcero OyJaeM paccMaTpuBaTh TOJNIBKO paszien yTBep)kIeHHH clauses,
BaIla 3aa4a 100aBUTh ONIMCAHUS.

/* YceyeHHbI BapuaHT nporpammbl MEHIO */

clauses
[* onpedeneHue omHoweHus 3aKycka *|
3akycka("apTuwokn").
3akycka("Tptocdpenn").
3akycka("canar ).
[* onpedeneHue omHoweHus1 Msco */
mMsaco(">xapkoe™).
Msco("LUbINneHoK").
[* onpedeneHue omHoweHus pbiba */
pbiba( okyHb").
peiba(“cygak").
[* onpedeneHue omHoweHusi decepm */
aecept("MopoxeHoe").
aecept("semMnaHuka").
aecept("AbiHA").
[* onpedeneHue omHoweHusi 6511000 */
6ntono(Y):-msco(Y).
ontogo(Y):-peiba(y).
[* onpedeneHue omHoweHusi 06ed */
ob6en(X,Y,2):- 3akycka(X), onogo(Y), necept(2).

3.1. O0uue cBegeHus

IIporpamma Ha si3bike [Iposior npencTapiseT co0oi 6a3y 3HAHUI U UMe-
€T CTPYKTYpYy, NMpPEICTaBICHHYIO Ha puc.2.3 B IJ. 2. BrimogHeHue mpo-
rpaMMBl HAYHHACTCS C MOMCHTa BBEJICHHS 3ampoca K 0a3e 3HaHWU, Tpe-
CTaBJISIONIETO CO00M JIMOO OJMHOYHOE IEJIEBOC YTBEPXKICHHE, JTUOO KOHbB-
FOHKIUIO LEJIEH.

Hamnpumep:
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B mporpamme Ha Vip5.2:
goal
3akycka(Zac);
o6ea(X,Y,Z), puiba(Y), Z="mopoxeHoe".
B mporpamme Ha s3wike Visual Prolog 7
clauses
run():- nl, cbanaHcupoBaHHbIn_o6ea(X,Y,Z),
write(X," ",Y," ",Z), nl, fail.
run().

B mpomecce BBIMOJHEHHsI PENIACTCS 3aqava OKA3aTeNbCTBA IIENEBBIX
YTBEPIKICHHI 3ampoca Ha OCHOBE COIOCTABIICHHS C HM3BECTHBIMH YTBEp-
JKOCHUAMHU 0a3bl 3HaHUH. CormocraBieHue ¢ (aKTOM MOXKET MPHBECTH K
HEMEJICHHOMY JI0Ka3aTelIbCTBY LIEIEBOTO YTBEPIKICHHS, T.K. (akT Bceraa
uctrHeH. COIOCTaBlICHHE C MPABHIOM TOJIBKO CBOAMT JAHHYIO 3a1ady
(uenp) K COBOKymHOCTH 00Jee MPOCTBIX IOA337ad, ONMHCHIBAEMBIX KOHB-
IOHKIMEN MpeAuKaToB-noALene. BeTpeTHBIINCE ¢ KOHBIOHKLIMEH Ipeau-
KaToB-miofnesieil (B 3ampoce WM B mpasiuie), [Iposor meITaeTcsi Coriaco-
Barh ¢ 0a30il 3HAHWIN BXOJSIINE B KOHBIOHKIIUIO [€JIEBBIE YTBEPIKICHHS B
TOM TIOPSJIKE, B KAKOM OHH 3aIliCaHbl (ClieBa HAIPaBo). ITO 03HAYAET, YTO
He Oyzer o0pabaThiBaThCs HEKOTOPOE LENCBOE YTBEPIKICHHE TIOKa He Oy-
JeT JI0Ka3aHa MCTHHHOCTh €ro cocejia ciesa. A cocen crpasa OyIeT pac-
CMATPUBATBCSI TOINBKO IIOCIE 0Ka3aTeNbCTBA IaHHOTO IICJICBOTO yTBEp-
xkmeHust. B 3ampoce MoryTt orcytetBoBath [3axycka(caram')] nmubo mpwu-
CyTCTBOBaATh mepeMennble [3axycka(X)]. B mepBoM ciyuae perraercs 3aia-
4a J0Ka3aTenscTBa (MPOBEPKH) HCTHHHOCTH 33/IaHHOTO YTBEPXKACHUS C
HCHOJIb30BaHNeM (HaKTOB M MpaBuIi 6a3sl 3HAHHI. BO BTOPOM — HILyTCsI TE
3HAYCHMS [IEPEMEHHBIX (T.€. 00BEKTHI), IUIsI KOTOPBIX LEIEBOC YTBEPIKACHHE
SIBJIIETCS. HCTHHHBIM.

3.2. Moaeas B Bujie U-UJIU nepeBa npouecca
JA0KAa3aTeJIbCTBA 1[eJIEBOT0 3anpoca

B nporpamMmupoBaHUM TPUHSTO Il OTOOPaXKEHUsI XOAa BBIIOIHEHHUS
MPOrpaMMBbI HCIIOJIB30BaTh TpaduiecKre MOJEIH B BUIE CXEM aJITOPUTMOB.
Jist mporpamm Ha [Ipostore Takoil rpaduyeckoil MOAEIBIO SIBISETCS MO-
nens B Buge M-UJIN nepeBa. DTa MOJENb ONUCBHIBAET CXEMY BBIITOJHEHHUS
IIPOrpaMMBI ITPH 3aJIaHHOM 3aIpoce K 0a3e 3HaHUH.

U-NJIN npepeBo mpeacTaBiseT cOOOH MHOXKECTBO BEPIIMH W CBS3HI-
Baromux ux pedep (puc. 3.1). BepumHbl nensTcs Ha IBa BHIA: He3akKpa-
IIEHHbIE KPYXXOYKH — 3TO BEepIIMHBI 11, OHM COOTBETCTBYIOT IIETIEBBIM yT-
BEpIKICHUSAM WIH IpeAnuKaraM (IOILe/sIM) Tela MpaBuia. 3aKkpalleHHbIC
KpYy>KO04KHM — 3T0 BepiiuHbl MJIM, OHM COOTBETCTBYIOT pa3HbIM yTBEpKIE-
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HUsIM (BapuUaHTaM) ONpPEIesICHUs OHOTO M TOTO )K€ OTHOIICHHS. BepIuuHbl
pacrionoxeHsl sipycamMu (YpOBHIMH), KaXIbIH spyc (YPOBEHB) COCTOHT JIH-
60 u3 BepwuH U, mubo n3 Bepummn UJIU. CoBokymHocTh BepuinH U, BbIXO-
JIsmux w3 ogHou BepiiuHel MJIN, omnmchiBaeT pa30HEeHME CIOXKHOHN 3amadn
Ha 0oJjiee mpoCThIe 110/1331a4H1, @ COBOKYNHOCTh BepimrH WJIN, Bbxosmmx
W3 OJHOM BepuMHBI U, 3aaeT BCeBO3MOXHBIE BapHaHTHl MM MYTH pelie-
HUSI Ka)XXJI0H 110/133/1a9H.

obea(X, v, 2)

obea(X, v, 2)

necept(Z)

3akycka(X)

3akycka 3aKycka 3akycka
(“aptuwokun®) (“Tptocbenn”)  (“canat”)

3aKycka 3aKycka 3aKycka
(“mopoxxeHoe”) (“semnsHunka”)  (“gblHA")

bi6a(Y)

MSICO MSsiCO pbi6a pbi6a
(“xapkoe”) (“ubIiNneHoK”) (“OKyHb") (“cynak”)

Puc. 3.1. Cxema 6a3zvl 3uanuii ""Menio"

Iloctpoenne nepesa uaer cBepxy BHU3. LleneBoMy yTBEp>KICHHIO CTa-
BUTCSI B COOTBETCTBHUE BeplInHA U ¢ MMeHeM Lienu, 3aTeM OTBICKUBAeTCA B
0a3e 3HaHMH OIpEAEIECHNE C ITUM HMEHEM, U K BepimuHe Y noacoeannser-
cs cronbko BepuinH MJIN, cKoabKO YTBEpKAECHUM B ONPENEIEHUH COOTBET-
CTBYIOILIETO OTHOIICHWSA. BeplinHam NpHITUCHIBAIOTCS 3ar0JIOBKH yTBEp-
sknenuid. [lopsnok pacnosoxenus BepuunH WMJIM cieBa HampaBo COOTBET-
CTBYET MOPSAKY CICAOBAHUS YTBEP)KACHHUI B ONPEACIICHUH (B IPOrpamMme).

Teneps npocmarpuBatorcst Bepunasl UJIN. K tem u3 HuX, KoTopble co-
OTBETCTBYIOT IIpaBujaM, NOACOCAWUHACTCA CTOJIbKO BCPIINH I/I, CKOJIBKO
IIpeIUKAaTOB B Teye mpaBuia. BepmmuHam 1 npunucelBaroTCcsi COOTBETCT-
ByloIIMe npeaukarsl. Bepumnel W pacnonaratoTcst ciieBa HampaBso, B TOM
e TOPsIZIKE, YTO YCIOBHS B IIPaBWIIE, M ONMCHIBAIOT pa3OMEHHE CIO0KHON
1enu Ha OoJiee IpocThie moareny. Janee mporece MoOBTOPSIETCS, K KaXI0H
Bepiuae U mogcoenunsiores ee Bepirunsl N (BapnaHTHI T0KA3aTEBCT-
BA) M TaK [0 TeX 0P, OKa BCE JIMCTOBBIC BEPLINHBI HE OYAyT COOTBETCTBO-
BaTh (PaKTaM.

Ilpumep. Ha puc. 3.1 npuseneno nepeBo nporpamMmsl "Menro" s 1ie-
JIEBOTO YTBEPKICHUS

goal
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06en(X,Y,2).
3.3. AaroputM padoThl MHTepIpeTaTopa

BeInonHeHHe TporpaMMbl MOKHO TIPEJCTABUTH KaK IOLIATOBBIA MpO-
necc 0OpaOOTKHM MENeBBIX YTBEp)KAeHHH. Kaxmplii mar sToro mpomecca
nenutcs Ha 4 ¢da3b:

¢aza 1 — comocrasieHue ¢ 00pasmnom;

¢aza 2 — yHu(UKAIISI apTyMEHTOB;

¢aza 3 — mpoBepka: (akT WU IPABHIIO;

¢aza 4 — mporuecc Bo3Bpara.

Paccmotpum kaxayro $asy nojapobHee, WILTFOCTPUPYSI €€ BBIMOTHEHUE C
nomo1eto Mmozaenu M-NJIN nepesa.

®a3a 1 — conocraBnenre ¢ obpasimoMm. OOpabaThIBacMOE IIENIEBOC YT-
BEPXKIICHHE TOJHOCTBIO ONpE/eNseTcss WMEHEM IpeluKara W CIIMCKOM
(aucmom) aprymentoB. ms npeankara (OTHOIICHUS) W YKCIO apTyMEHTOB
SIBJISIFOTCSL TEM 00paslioM, ¢ KOTOPBIM IIPOMCXOMUT CPAaBHEHHE NPH Jlallb-
HeHlIeM MOouCKe.

B 06aze 3HaHuii Mo aToMy 00pasily UILETCS onpedenenue OMHOUEHUA.
Ecnu B 6a3e 3HaHMI 3alpalliiBaéMOro OTHOIICHUS HET, TO BBIIAETCS CO00-
merre 'N0" (HeT) W BBHIMOJHEHWE 3aKaHuWBaeTcs. Ecim oOHapykuBaeTcs
3aroJIOBOK YTBEPXKICHHUS C 33J]aHHBIM UMEHEM U TPEeOYyEeMbIM YHCIIOM apry-
MEHTOB, TO OCYLIECTBIISICTCS] MIEPEX0]] KO BTOPOil (ha3e BhIMONHEHHUS — (a3e
yHHU(DUKAIIY apTYMEHTOB.

®a3za 2 — yaudukanus aprymenToB. Ha stoii baze mposiBisieTcss orpom-
Hasl BAYKHOCTh TIEPEMEHHBIX B SI3bIKE, TOATOMY PaCIIMPUM CBOM ITIO3HAHUS O
nepeMeHHbIX. B mporecce BBIMONHEHUS] TPOrpaMMBbl NIEPEMEHHON MOMKET
OBITh NMPHUCBOCHO (IIPHUITKCAHO) 3HAYECHHE KOHKPETHOro oObekra. Jlo Mo-
MEHTa MPUCBOCHUS NEPEMEHHON KOHKPETHOTO 3HAYEHMs OHA HMMEET TaK
Ha3bIBaEMOE HEKOHKPETH3HPOBAHHOE 3HAYECHHE W Ha3bIBACTCS HEKOHKpe-
mu3uposannoil nepemennoii. HeKOHKpETU3NPOBAHHOE 3HAYEHHE — I3TO
CHUMBOJI TOJYEPKHUBaHMS, 32 KOTOPBIM CJEJAyeT YHUKAJIbHBIH HOMEp Ui
nmaHHO# mepemenHoit. Hampuwmep, 401, _33. Kaxnmas mepemeHHass nMeer
CBOM YHUKAJIbHBIM HOMED.

[Mpu yHupUKALUK TOCIENIOBATENILHO PACCMATPUBAIOTCS YTBEPXKICHUS
HaliIeHHOTO Ha TepBOil (a3e onpedenenus B TOM MOpSAKE, B KAKOM OHHU
pacriosyioxkeHsl B 0aze 3HaHHMU. [Ipy 3TOM IPOMCXOIUT COIMOCTABIICHUE ap-
TYMEHTOB IIenu (IpeauKaTa) ¢ apryMEHTaMH 3aroJioBKa aHaJTM3HPYEMOTO
YTBEP)KJICHUS B MOPSAIKE PACIONOKEHUS apryMEHTOB B CIIMCKe. ApryMeH-
TaMH MOTYT OBITh JIIOObIE TEPMBI.

AprymMeHT X mpeauKara Uel 1 apryMeHT Y yTBepKIAeHHs 6a3bl 3HAHUH
YHUPHUIHUPYIOTCS 1O cheayronmM npasiiaM. Ecin X u'Y — KOHCTaHTbI WITH
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KOHKPETH3UPOBaHHBIE IEPEMEHHBIC, TO OHU YCICIIHO YHU(HIUPYIOTCH,
TOJIBKO €CIIM OHU ONMHAKOBBI. Eciu X sIBIsieTCs] KOHCTAHTOW MJIM KOHKpe-
TU3UPOBAaHHON NEpeMEeHHOH, a Y - HEKOHKPETU3UPOBAaHHOHW INepeMEHHOH,
to X 1 Y ycnemHo yHuduuupyootes u Y npuHuMaet 3xauenue X (4 Ha-
o6opor). Ecu X 1 Y HekoHKpeTH3upoBaHHbie (CBOOOIHBIC) [TEPEMCHHBIE,
TO OHHU YCIICHIHO YHU(HUIUPYIOTCS, IPU 3TOM OHH CBS3BIBAIOTCS M MPUOO-
pETaloT OZHO M TO K€ HEKOHKPETH3MpOBaHHOE 3HaueHue. Eciu B mponecce
JIOKa3aTeJbCcTBa O/IHA W3 MEPEeMEHHBIX NMPHMET 3HaueHHe, TO TO e 3Haue-
HHUE NPUMET ¥ CBS3aHHAS C HeHW mepeMeHHas. Hmke mpuBEneHBI MpUMEPHI
YHHA(HUKAINN apTyMEHTOB!

Conocmasnenue u ynugpuxayus Pesynomam
Jokek("mranocTh'") <> mKek('uemoBek” HET
genoBek ("' J[xex") <> uenonek("Ixex") it}
yenoBek(X) <> gemoBex("/Ixex") na: X = Jhxek
pasmep(X,X) <> pasmep(23,23) na: X=23
pasmep(X,23) <> pasmep(12,Y) na: X=12,Y=23
pasmep(X,X) <> pasmep(12,23) HET

[Ipu ycreniHoM coriacoBaHUM apryMEHTOB HaiiIeHHOE B ONpelesIeHHN
NpeArKaTa yTBep KIeHUE 0a3bl 3HAHUN IMOMEYaeTCss MapKepOM M HadMHAeT
BBITIOJIHATHCS Cleytomas TpeThs ¢daza. Kaxnas uens nmeer cBol Mapkep.
Ecnu cornmacoBanue apryMeHTOB II€JIM U pacCMaTpUBAEMOrO yTBEPIKICHUS
3aKaHYMBACTCS HEey/auel, TO OCYIIECTBISETCS MEPEX0/l K CIEAYIOIEMY MO
MOPSIIKY YTBEP)KICHHUIO B OINPEACICHHUH, U TaK JI0 TeX IOp, IOKa He Oyaer
JIOCTHTHYT YCIIEX, WM B 0a3e 3HaHWH HE OKaXeTCsl OOJIbIe HU OJHOTO YT-
BEPXKJICHMS C 33laHHBIM UMEHeM. B mocieHeM cirydae meseBoe yTBepiKIe-
HHE JIOKHO, BKIIFOYACTCS MEXaHH3M BO3BpaTa, T.€. HAYMHAET BBIIOIHATHCS
4-g ¢aza.

®da3a 3 — nposepka: pakT win npaBuio. B Tperheii paze onpenensercs,
SIBIISIETCSI I 0OpadaThiBaeMoe yTBEpIKACHHE (haKTOM HITH MTPABUIIOM.

Oopabamvieaemoe ymeepicoenue — ¢pakm. Eciv yTBep)KIeHUE HE CO-
JIEPKHUT CUMBOJIOB ":-", TO OHO sBisiercs ¢akToM. T.K. (hakT Bcerja UCTH-
HEH, TO JI0Ka3aTeJIbCTBO TEKYyIIeHW IEeNH 3aBeplIaeTcst ycremHo. bepercs
clleyromIast ek, ¥ Ui Hee BECh MPOLecC TOBTOpsieTcsl cHavaia ¢ ¢assl 1.
B U-UJIU-pepeBe HalineHHBII (akT oTMeuaeTcs MapkepoM (M), u ocyiie-
CTBIISIETCS TPO/IBIKEHHE CIIEBA HAIIPABO 10 BepIIMHaM I Tekytero sipyca.

Oobpadbamvieaemoe ymeepicoenue — npaguno. Ecii comocTaBiIeHHe C
00pa3roM 1 yHA(UKAIHS BEITOTHIACH HE C (PaKTOM, a C 3aTOJIOBKOM IIpa-
BWJIAa, TO HAaUYMHAET 'pacKpbIBaThCA' IMPABHUJIO, T.€. JOKA3bIBACTCS KakIoe
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I[eIEBOC YTBEPXKACHHUE B TENC MPABUIIA MOCIESIOBATENBHO CIICBa HAIPAaBo,
HO3TOMY TEKYILIEH LebI0 CTAHOBHUTCS IIEPBbIN MPEIUKAT B TENE IPaBHIa.
da3a 4 — nporecc Bo3Bpata (6exrpekunr). IIporecc Bo3BpaTa HHUIMHU-
pyeTcs B CIEAYIONHX CIydasx:
e  KOrjia TeKymias [elb OKa3ajaach JIOKHOMN: yHH(DHKAIUS apryMEHTOB
3aKOHYMIIACH HEyadel, T.K. He HAULIOCh HU OJHOTO YTBEPXKIECHHS B OIpe-
NIeJICHAH, apryMEHTBI KOTOPOro OBUTH OBl COMOCTABUMBI C apryMEHTaMH
ey,
e  KOIJa MPOrpaMMICT HAMEPEHHO CO3IAET MPOLECC BO3BPATa, BOCIONb-
30BaBINUCH BCTPOEHHBIM TipenukaToM fail B kauecTBe ycimoBust B ipaBHiIe.
DTOT mpeauKar BCer[a JIOKEH, OH He MMeeT apryMeHToB. CHHTaKcHC
npemukara npoct: fail. Hanmpumep, Bce Bapuantsl 06e10B OyayT paccMoT-
PEHBI, €CIIM BBECTH CJICAYIOIIHE yTBEPHKICHHS B IIPOTPaMMY:

clauses
Bce_obenbI(X,Y,Z2):- o6ea(X,Y,2),
write(X,” ",Y,” ",Z), nl,
fail.

Bce_obeapI(X,Y,Z).

U 3aTeM 00paTUTBCS K Heil ¢ BOIPOCOM:
B mporpamme Ha Vip5.2:

goal
Bce_obeapI(X,Y,Z).

B mporpamme Ha Visual Prolog 7

class predicates
Bce_obepnbl:() procedure.
clauses
Bce_obepbi():- 0ben(X,Y,Z2),
write(X," ",Y," ",Z), nl,
fail.
Bce_obeapl().
clauses
run():- nl, write("MeHto-BCce BapunaHTbl 06egos "), nl, Bce_obeabi().

IIpouecc Bo3BpaTa 3aKiIOYaeTCs B IEPECMOTPE MPOJIEIaHHONW paboThl U
HOIMBITKAaX MepefoKa3aTh (BHOBb COTJIACOBAThH) LEJCBBIC YTBEPXKICHUS ITy-
TEM TIOMCKa albTepHATHUBHBIX MyTeW noka3zaTeibcTBa. [lycTh, Hampumep,
JIOKa3aTeNnbCTBO TEKyIeH IIeM 3aKOHYMIOCh Heynaueil. B pesynbrare
OCYIIIECTBIIAETCS] BO3BpAT K MpEeAbLAyIIEH I , CTOAIIeH cieBa OT MmoTep-
TNIeBILIEH HEyaady, M OHa CTAaHOBUTCA TeKymueH. [Ipu 3ToM Bce nepeMeHHEIe,
KOTOpBIE Ha MPENBIAYIIEM Iare A0Ka3aTelbCTBA NMPHUHSUIM 3HAYCHUS KOH-
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KPETHBIX OOBEKTOB, PACKOHKPETH3HPYIOTCS, T.€. MPHUOOPETAIOT HEKOHKpe-
TH3MpOBaHHOE 3HaueHHe. OOpaboTka MpEaIIecTBYIOMIEH e OCYIIeCTB-
JSieTCsl He CHayana, a Kak Obl MPOJIOIDKAETCSl OT JOCTHTHYTOTO paHee:. OT
YTBEPXKIICHHUsI, TOMEUYEHHOro MapKepoM 1ieinu. [Ipu atom Gepercs ciemyro-
11ee 1ociie OTMEYEHHOTO0 MapKepPOM YTBEPIK/ICHHE B ONPECICHUH OTHOIIE-
HUA (CNEeIYIONMH BapUaHT) U HAYMHACTCS MPOLEcC YHU(PUKALUK apryMeH-
TOB €0 3aroJIOBKa 1 aprymeHToB nenu. Ecnu Oyzner HalieHo HOBOE yTBep-
KJICHHE B ONPE/ICIEHUH, COOTBETCTBYIOIIEE LIEJIEBOMY, 9TO MECTO IIoMeYa-
eTcsl, TeKyInas LeNb SBIAETCS JOKa3aHHOM M OCYIIECTBIAETCS TEPEX0a K
crenyromen nenn. Eciu HeT Apyroro moAXoAsIIero yTBEpKASHHS B OIpe-
JIETICHNH, TO JaHHAsI LIeJIb CUNTACTCS HElOKa3yeMOH M BO3BpAT K IepeaoKa-
3aTeNbCTBY NPOMACHHBIX Liesel nponoikaercs. Ilpu npsMom xone nokasa-
TEJIbCTBA PACCMOTPEHHE YTBEPXKICHUI B ONpPEEICHUN OTHOLIEHUS BCEraa
HAYMHAETCSl C CAMOTO Hayauna, IIPU BO3BPATe — OT YTBEPXKICHHUS, TOMEUEH-
HOT'O MapKepoM.
Ipumep. PaccMoTpuM 00pabOTKY CIICAYIOIIETO 3aIpoca:

goal
ontogo(X), peida(Xx).

Ha puc. 3.2 npuBeneHa Mojienb Mporecca BIMOTHEHHUS MPOrpaMMbl B
Bune U-NJIN-nepesa.

Gnogo(X) peiba(X)

onogo(Y) onoao(Y)

peiba  poiba
("oxyHb’) ("cypax’)

msca(Y) peiba(Y)

Mo
MSCa MSCa pbiba pbiba
("kapkoe’) (‘ubinneHoK ) ("OKyHb') (‘cypak’)

Puc. 3.2. Mooenv npoyecca vinonnenus npoepammol
6 guoe U-UJIH-0epesa

IMepBoit obpabarsiBaetcs 1eib 61:000(X). B 6a3e 3HaHuM UMeeTcs o
pelerneHre, cocTosee U3 ABYX YTBepKIeHUi ¢ mpeaukaroM 6.1:000(Y) u
OJHUM apryMeHTOM. YHHU(UKAL¥s apryMEeHTOB HAUYHMHACTCS C MEPBOTO YT-
Bepskaenus 6000(Y):-msco(Y).

ApryMeHT LeNi U apryMeHT YTBEePXKICHUS Y — MepeMeHHbIe, I09TOMY
UX YHU(HKAIWS 3aKaHYMBAETCS YCIIEIIHO, B Pe3yJbTaTe HepeMeHHas LeIH
X oka3pIBaeTCs CBA3aHHOU ¢ mepeMeHHoi Y. O0e OHM UMEIOT OJJHO U TO JKe
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HEKOHKPETH3HpOBaHHOE 3HaueHne X=Y=_64, KoTopoe MpPHCBAUBACTCS UM
ABTOMATHYCCKH:

011000(X)— 611000(Y) — bmrooo(_64).

MapkepoM M; oTMmeuaercs HaieHHOE TpaBWiIO 0.17000. Tak Kak yT1-
BepIKICHHE 017000 SIBISIETCS TMPABHJIOM, TO CICAYIONICH HauHHAEeT obpabda-
TBIBATHCS TIepBasi B 3TOM mpasmie nomaieib maco(Y)— msco(_64). B Gase
3HAHUI €CTh J[Ba YTBEPXKACHUS C PEIUKATOM MsCOo. AHATIN3 HAYHHACTCS C
MEepBOTO MO MOPSAKY yTBepxkaeHus msco( acaproe™). Tak KaKk apryMeHT
LeJM — HeKOHKPETH3UPOBaHHAs NIEPEMEHHas!, a apryMEHT (hakTa — KOHCTaH-
Ta, TO YHU(UKALHUS POXOJHUT YCIECIIHO, B pe3ysibTaTe NepeMeHHas Y MpH-
HUMaeT KOHKpeTHOe 3HadeHue Y="owcapkoe".

MapkepoMm M, oTmeuaeTcsi HallIeHHOE yTBEpXACHUE. Tak Kak 3TO yT-
BepiKIeHue — (akT, To mokasarensctBo ueian Miaco(Y), CIemoBaTensbHo, e-
. 61000(X)— 6modo(orcaproe’) 3akaHIMBACTCS YCHENIHO, U OCYIIECTB-
JSIeTCS TIepexoj K 1en puida(X), pacmoNokeHHo crpasa B 3anpoce. [pu
9TOM NepeMeHHasi X MPUHUMAET 3HaueHue X=""ocapxoe”. Obnacts nencT-
BUSI TIEPEMEHHON — BCE MPABHIIO, CIICIOBATENBHO, MEpEeMEHHass X B LEIn
puiba(X) umeer To ke camoe 3HaueHue puroa( rcaproe™). Tlpu cormacosa-
HUHM 3TO#t 11enu ¢ 6a30it 3HaHUA Mporece YHUPHUKAIIMN apTyMEHTOB 3aKaH-
YHBaeTCs Heyauel, T.K. HeT KOHCTaHTHI scapkoe B (dakrax pwiba(.). Unu-
[UUPYETCs MPOLIECC BO3BpaTa K IeH O17000, PACONOKEHHOW cieBa B 3a-
npoce. [lepemeHHass X pacKOHKPETH3UPYETCs, TEIEph e¢ 3HAUYCHUE paB-
HO _64.

[ponecc 00paboOTKU 1eTH 617000 BO30OHOBIISIETCS C TOTO MOMECHTA, Ha
KOTOPOM OH 0BT 3aBEpILCH B MPEABIAYINHMiA pa3. TakuM oGpa3oM, BO3Bpar
npoucxoaut K moauenn msco(Y). Jlns Hee BO30OHOBISIETCSI MPOLECC YHH-
(uKanuKM apryMeHTOB C yTBEPXKIOCHMS, CIEAYIOIIEro 3a mapkepom M,. B
pe3ynbpTaTe mepeMeHHas Y NpHHUMAeT 3HaueHue Y="ywuinieHok’, MapKep
M, ycTaHaBIHBaeTCs pSOOM C HAWACHHBIM  YTBEPIKICHHEM M-
co("yvinaenox"). enb msco(Y), crnenoBarensHo, 1eib 6000(Y) moKa3aHsl,
U OCYIIIECTBIICTCS TIEPEXO/ K IEH pblba, KOTOpask UMEET Tereph CIeIYIo-
it Bug;: purba( ' yvinaenox™).

[pouecc ee m0Ka3aTENbCTBA HAYMHACTCS CHAYaja: HAXOMUTCS Ompere-
JICHHE C MPEAUKATOM pbiba, PaccMaTPUBACTCS CHAyYasa MepBOC YTBEpPKIe-
uue poioa("oxyns"), 3atem — puiba("cyoax™). KOHCTAHTBI ybinieHoKk B 3THX
(akTax HEeT, MOITOMY JTOKA3aTEeIbCTBO BTOPOU LEIHN OISITh TEPIIUT HEyAAdY.
Ha stoT pa3 mpu Bo3BpaTe mepBoe MpaBmio 611000 HE AaeT IMOJI0KUTEIBHO-
r0 pe3ynbTara, B PACCMOTPEHHE BKIIOYACTCS BTOpPOE MpaBmio 011000(Y):-
puiba(Y), mapkep M; mepenBuraercst BIpaBo KO BTOPOMY IIPABHIIY OJOIO.
Vuuduxarms aprymenrta uean pei6a(Y) OPOXOAUT YCIEIIHO, HepeMEHHAs
Y npuHHMaeT 3HaueHHE Y=0KyHb. DTO K€ 3HAUEHHE MPHOOpeTaeT mepe-
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MmenHas X 1enn 611000(X)— 6mi000("oxyns'), 1 B CHITy YCIIEITHOTO J0Ka3a-
TEJIBCTBA ITOM LEN OCYIIECTBIISTCS Hepexoa K nenu peiba(X) B 3ampoce
poiba("oxyns'). Jloka3aTeabCTBO 3TOM IIENH OIMSATh HAYMHAETCS CHAYaa.
Tenepp yHH(UKaALMS apryMEHTOB NPOXOAMT YCIIEIIHO, T.€. KOHCTAHTHI Iie-
T U ¢hakma okyHb coBnagatoT. Ha sxpaH BbliaeTcsi pe3yJbTar:

X=0KyHb BO hpuTiope
X=cpapLumpoBaHHbIN cyaak
2 Solutions

KoHTposibHBIE BOPOCHI

=

C KaKoro MOMEHTa HaYMHAETCS BBIIOJIHEHNE IPOTPaMMBbI?

2. B dyem pasHuIa B BBINOJHEHUH IPOTPAMMBL. NPH HAIWYUH ITEPEMEH-
HBIX B CIIHCKE apTyMEHTOB IIEJIEBOIO YTBEPIKACHUS U TIPH HX OTCYTCT-
BUH?

Yro Takoe U-NJIN-nepeBo?

Ha xakue ¢asbl nenurcs nporecc 00pabOTKH IEIEBOTO YTBEPIKICHHUS ?
Kakue neiicTBust BBINONHSIOTCS Ha (asze "comocraBiieHne ¢ o0pasom’?
YTo CIy’KUT 00pa3ioM Ha 3TOM dTare?

Omnuiure a3y yHUDHKALMY apTyMEHTOB.

Kax mpoucxoauT nporecc Bo3BpaTa?

Kornma npoucxoauT packOHKpETH3alUs U KAKUX IePEMEHHBIX?

byner nu ycremHa yHHHKAIMsA OBYX KOHKPETH3HPOBAHHBIX Mepe-
MEHHBIX?

10. Byzmer nmu ycnemHa yHH(UKAIUSA ABYX HEKOHKPETH3UPOBAHHBEIX Iepe-
MEHHBIX?

o w

© o~

KouTpoJabHble 3a1aHns

st cBoell mporpaMMebl, IOJyYEHHON B MPOLIECCE BBHIMOJIHEHUS 3aJaHus
No 2:
° noctpouts M-UJIN-nepeBo i AByX 3a1poCoB;
e  wucmons3oBath fail 1t BeI30Ba Bo3Bpara;
e npocuenuts Ha U-NUJIN-nepeBe 3a Heynayeil 1 BO3BPATOM.



I'naBa 4. APUOMETHUYECKHUE BBIPAKEHUS.
IHPEAUKATBI BBOJIA U BBIBOJA TEPMOB

4.1. Tepmsl

TepM —3TO CHUHTAKCHYECKM MPAaBUIBHO MOCTPOCHHAs KOHCTPYKIMS
[Mponora, ncmons3yemast A TMPENCTaBICHHUS JAaHHBIX. TepM —3To apry-
MEHT TpeauKara. TepM MOXXKET OBITh KOHCTAHTOH, NMEPEMEHHOW WIH CO-
CTaBHBIM TEPMOM (CTPYKTYpPO#f, CIIMCKOM, CTPOKOH, orepatopom). B si3bike
Visual Prolog Bce Tepmbl ipeankara J0MKHBI OBITH OMMCAHBI, T.€. IS HUX
JIOJKHBI OBITH YKa3aHbI TUIIBI — CTAHAAPTHBIC WM OIPENCIICHHBIE B pa3Jie-
ne domains. Onrcanue MpeInuKara U ero TePMOB OCYIIECTBISIETCS B paszie-
ne predicates uu class predicates.

4.2. KoHcTaHuThl

KoncranTa B nmporpamme Ha Ilponore mpencTaBisieT KOHKPETHBIH 00b-
exT. KoHcTaHTa MOXeT OBITh 3aJaHa YHCIIOM, CHMBOJHYECKHM HMEHEM
(symbol), ctpokoii (String) u ApyruMu cOCTABHBIMH THITAMHU JaHHBIX.

UYucna B IIposiore npeacTapisiioTcs TOYHO Tak ke, Kak M B HPOLENyp-
HBIX 5I3bIKaX mporpammupoBanus, Harmpumep, 0, -1, 123.4, 0.23, -5. BoJb-
HIMHCTBO peanu3auuid [Iposora noanepKuBaroT LEeble U JECTBUTEIbHBIC
uyncna. B sseike Visual Prolog cymiecTBYIOT ciiemyrolifde THITBI YHCEN:
integer, word, byte, long, real u T.11.

4.3. TlepemeHHbIe

[lepemenHast ucnonb3yeTcs Asi 0003HAYEHHS OJHOTO U3 MPE/ICTaBUTE-
Jieil HEeKOTOPOTO MHOecTBa(THIA) 0OBEKTOB, KOHKPETHOE 3HAUEHHE KOTO-
poro ompenensercss B MPOIEcce BBIMONHEHUS MPOrpaMmel. B mporpamme
nepeMeHHasi 3ajaercsi cBouM mmenem (X, UL, _t), npaBuna oGpa3oBanus
KOTOPOT'0 pacCMOTPEHBI B IIEPBOU IJIABE.

YacTHBIM ClTydaeM MEPEMCHHOM SBJISIETCS aHOHUMHAS TIepeMEHHasl, I
0003HauCHHSI KOTOPOH HCITONB3YETCs OJIMH 3HAK moauepkuBanus '_'. B ec-
TECTBCHHOM SI3BIKE TTOHATUEC aHOHUMHOW TIEPEMEHHOM paBHO3HAYHO CIIOBAM
"Hekro", "Heuro". CremoBaTeTbHO, aHOHMMHAS TIEPEMEHHAs 00O3HAYaeT
00BEKT MPOTrpaMMBbl, 3HAYCHHUE KOTOPOr0 HHUKAK HE BIMSET HA pEIICHHE
33724 U Oe3pa3IM4HO TOJIB30BaTeli0. ECIM B OJIHO yTBEPXKICHUE BXOJMUT
HECKOJIbKO aHOHMMHBIX MEPEMEHHBIX, TO OHU MEXIy cO0O0i He CBSI3aHbI U
MHTEPIIPETUPYIOTCS HeoMHO3HauHO. Hanpumep:

[* Hekmo umeem kHuey */
umeet(_,"kHura").
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[* Y koeo-mo ecmb pomaH Toricmoeo J1.H. */
umeet( _, pomaH( _,"Toncton J1.H.")).

IIpn ucronb30BaHUU TEPEMEHHBIX CIIEAYyEeT PYKOBOJCTBOBATHCS CIe-
JYIOLIMMH MpaBUIaMU.

B mporiecce BBITIOIHEHUS] TPOTPaMMBI TIEpEMEHHAsE MOXKET OBITh KOH-
KpETH3UPOBaHa, T.e. ¢if OyaeT npumicano (MPUCBOCHO) 3HAUYCHHUE KOHKPET-
Horo oObekTa. JJo MoMeHTa nproOpeTeHus IepeMEHHOM KOHKPETHOTO 3Ha-
YEHHs OHA HMMEET TaK Ha3blBAEMOE HEKOHKPETU3MPOBAaHHOE 3HAUYEHHE U
Ha3bIBAETCS HEKOHKPETU3HMPOBAaHHON mnepeMeHHON. HekonkperusupoBan-
HOE 3HAu€HHE — 3TO CHUMBOJI MOJYEPKUBAHUSA, 3a KOTOPBIM CIEAYET YyHH-
KaJIbHbIM HOMEp Ul IaHHOM nepeMeHHoM. Kaxnas nepeMeHHas ¢ HOBBIM
MMEHEM UMEET IPYrol YHUKAJIbHBII HOMED.

IlepemeHHass MOXXET IPHOOPECTH 3HAYCHUE TOJIBKO B Mpoliecce yHUH-
Kalli{, €CIM OHAa B HACTOSIIEEe BPeMsl HEKOHKpeTH3HpoBaHa. Ecim mepe-
MCHHasI IMEEeT KOHKPETHOE 3HAUCHHE, TO HOBOTO 3HAYEHHs €l IPHCBOHUTH
Henb3st. TOIBKO MOCHe PaCKOHKPETH3AINK, KOTOpast IPOUCXOAUT B MpoLeC-
ce Bo3Bpara (mpu OEKTpEeKUHre), IepeMEHHasl BHOBb MTPHOOPETAET BO3MOK-
HOCTD IMOJIy4aTb HOBBIC 3HAYCHUA.

Hanpuwmep, 3anpoc:

goal
X=7, write(X), X = X+2, write(X),nl.
7 No Solutions
MPUBEAET K OTPULATENILHOMY OTBETY, a MIPH BBHINOJIHEHUHU CIEAYIOLIEH mpo-
rpaMMBbI

clauses
ctyaeHT("ViBaHoB",943).
ctyaeHT("MNeTpos”,623).
ctyaeHT("AHaopeeBa”,943).

goal
ctyaeHT(X, 943), write(X),nl, fail.

Ha dKpaHe OyleT BbIBE/IEH CIHMCOK BCEX CTYAEHTOB rpynnsl 943, mpu 3ToM
nepeMeHHast X MPUHUMAET pa3InyHble 3HAYeHUs (haMUIUH CTYIeHTOB.

ViBaHoOB
AHgpeeBa
No Solutions

OObnacTp IEHCTBHA TIEPEMEHHOW — BCE YTBEP)KACHHE OT 3ar0JIOBKa 10
touku. Eciu nmepemenHast nmpro0Opera 3HaueHHe, TO 3TO KE 3HAUCHHE OyayT
HUMETh BCE BXOXKICHUS 3TOW MEPEMEHHOW B CIHCKU apTyMEHTOB MPEIHKa-
TOB YTBEPKICHHUSI.
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4.4. Apudmernyeckue BbIPasKeHUs

S3pik Ilponmor He mpexHa3HayeH A MPOrPAMMHpPOBAHHS 3a7ad C
OOJTBIIMM KOJIMYECTBOM apH()METHUYESCKUX orepauunit. s 3Toro ucmolb-
3YIOTCS TIPOILEAYPHBIE S3BIKU NporpamMmupoBanus. OnHako B mo0yro IIpo-
JIOT-CUCTEMY BKIJIIOYAIOTCS BCE OOBIYHBIC apU(METHYCCKHE OIepaTophl:
crnoxenwe (+), Beruntanue (—), ymuoxkenue (*), nenenne (/) , nemouncieH-
noe aenenue div, ocraTok ot genenus nensix uncen (Mod). B s3eike Visual
Prolog mpucytctByer Gosice mMpoKuii HabOp BCTPOECHHBIX apupmeTHde-
CKHMX OIEpaTopoB U CTaHAAPTHHIX GyHKIuH. C HUMH BBl MOXeTe mo3HaKo-
MUTBCS, TPOYUTAB COOTBETCTBYIONIHI pa3/iesl CIIPABOYHON CITYKOBI.

ApHUPMETHYECKUM BBIPAXKCHHEM SIBIISICTCS BBIPAKCHHE, COCTaBICHHOC
U3 Uesblx (M BEIIECTBEHHBIX) YMCEN C UCIOIb30BaHHEM apU(pMETHYCCKHUX
OIEepaToOpOB M BCTPOCHHBIX (YHKLHWA. ApUPMETHYECKOE BBIPAKCHUE HE
JIOJDKHO COJICPIKATh HEKOHKPETH3UPOBAHHBIX IEPEMEHHBIX.

ApudMeTnuecknue BBIPOKCHHS BBIYHCIISIOTCS C MOMOIIBIO CHCTEMHOTO
npenukata "=", Hanpumep: SUM = 2+4. [Ipemukat "=" omnpeneneH Kak uH-
¢ukcHBIN onepaTop. Ero neBbI apryMeHT — WM 9HCIO, WIH HeKOHKPETH-
3UpOBaHHAs IIepeMeHHas, WM BBIPQXCHHE, a IIPaBBId apryMeHT —
apudmernyeckoe BblpaxkeHHe. [lombiTka HOKa3aTeNbCTBA LEIEBOrO YTBEp-
xaeHust X = Y 3aKaHYMBASTCs YCIIEXOM B OHOM U3 CIIEAYIOIINX CITy4Yaes:

e X — HEeKOHKPETH3UPOBAHHAS MEPEMEHHAsS, a Pe3yJbTaT BEIYUCICHUS Y
€CTh YHCIIO;

e X —4uCn0, KOTOPOE PABHO PE3YIIBTATY BBHIUMCICHUS BhIpaXeHHs Y

e X wuY — BBIpaKEHHUS, 3HAYCHHUS KOTOPBIX OJMHAKOBBL

Hems X =Y He uMeeT moOOYHBIX 3((PEKTOB M HE MOXKET OBITH COTIACO-
BaHa BHOBb.

Hampumep:

D =10-5 % ycnex D =5
4 =2%4-4 % ycnex
2*4-4 =4 % ydaua
2=4-X % Heydaya

4.5. IlpequkaTthl CpaBHEHHS 3HAYCHUH
apudmMeTYecKNX BbIPpasKeHH I

K sneMeHTaM s3bIKa OTHOCSITCSI M BCTPOCHHBIC NPEIMKATHI CPABHEHHMS,
MO3BOJIAIOINNE CPaBHUBATH 3HAUCHUS apU(METHYECKHX BbIpakeHuit. s
HEKOTOPOro IMpeAuKaTa cpaBHeHHs @ [OOKa3aTeNbCTBO IICJIICBOTO yTBEp-
xaeHnst X @ Y 3aKaHIUBACTCS YCIIEXOM, €CIM PE3yJIbTAaThl BBIYUCICHUSI
apupmeTrnueckux BbipakeHHH X, Y HaxXoJsTCS B TAKOM OTHOLICHUH JPYT K
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IpyTy, KOTopoe 3amaercst npeankatoMm @. Takoe 1eIeBoe YyTBEp)KICHHE He
nmeeT nmoOoYHKIX 3(P(HEKTOB U HE MOXKET OBITh COTNIACOBaHO BHOBb. Eciu X,
Y He apu(MeTHUECKHe BBIPAKEHHsI, BOSHUKAET OIINOKA.

C IOMOILIBIO MPEUKATOB OMUCHIBAIOTCS CIIEAYIOIIHE OTHOILICHHUSI:

X=Y X yuungunumpyercsi ¢ Y
X<>Y X He yHudunupyercs ¢ Y
X><Y X ve yHudumupyercs ¢ Y
X>Y X 6omnbme Y

X>=Y X 6omnbIe win paBHO Y
X<Y X mensme Y

X=<Y X MeHbIIe win paBHO Y

4.6. BBoa u BLIBOJ

C TOMOMIIBI0 BCTPOEHHBIX IPEANKATOB BBOJA-BHIBOJA IPOTpaMMa,
B3aMMOJIENCTBYS C MMOJB30BaTEIEM, MOXKET MMPUHUMATE OT HETO JaHHBIE U
meyarath pe3yibTaThl. PaCCMOTPUM TIPOCTEHINIHE BCTPOSHHBIE TIPEINKATHI
BBOJ[a/BEIBO/Ia TEPMOB.

Beox tepmos. B s3pike Visual Prolog B koHCONBEHOM pexkume Uit BBO-
J1a TEPMOB TpPEeTHAa3HAYEHO HECKOJIBKO BCTPOCHHBIX TPEIUKATOB, KaXIbIi
JUTSL BBOJA OTPENeSICHHOTo THIa JaHHbIX: readLine : () —> string Value —
mis BBoga  crpoku, read:()—>_Term— it BBOJA  TEPMOB,
readChar : () —> char Value — mis BBoma cumMBojioB. 1o ymosuanuio JgaH-
HBIC BBOIAATCA C KﬂaBl/IaTypr TepMI/lHaﬂa, BBOJ 3aBepU_laeTCﬂ HaXaTueM
xinasum "Enter”.

Hampumep, mpy BHITOJIHEHUH 1IETN

clauses

run():- write("BeeguTte ctpoky "), Line = readLine(),
write(Line), nl,
write("Beeaunte cumson "), Ch = readChar(),
write(Ch),nl,
write("BeeauTe uenoe yncno ), X=read(), X=3,
write(X), nl,
write("BBeanTte gencreutensHoe 4ncno"),
Y =read(), Y = 3.5, write(Y),nl,fail.

run().

MOJIyYUM OTBET:

BeeguTte cTpoky mama
mama

Beeaute cumson r
BeeguTte uenoe yucrno 3
3



82 Jlozuueckoe npoepammuposanue na szvixe Visual Prolog

Beeante gencreutensHoe yncno 3.5

3.5
Line=mama,Ch=r,X=3,Y=35
1 Solution

BeiBoa TepmoB. J[iis BEIBOIA TEPMOB HUCIIONB3yeTCst npeaukar Write(T1,
T2, ..., Tn). On BeBOmUT 3HaueHHs TepMoB T1, T2, ..., Tn Ha Tekymee
YCTPOWCTBO BBIBOJA, TI0 YMOJYaHWIO, HA d3KkpaH. IIpemamkar write(...) He
JOITyCKAeT MOBTOPHOT'O COTJIACOBAHUS U BBHIMONHSICTCS JIMIIb OTUH pa3. Ile-
Pexo/ Ha HOBYIO CTPOKY IIPH [EYATH JAHHBIX 00ECIICYNBACTCSI BCTPOCHHBIM
npeaukaroM Nl, HazBaHWe KOTOPOro odpasoBaHo abOpeBuarypoi (Hauab-
HbIMH OykBamu) cio "newline” (HoBas ctpoka). Kak u write, npenuxar nl
BBITIOJIHAETCS TOJIBKO OJMH pa3. B mpempiayieM mpuMepe 3HAYEHHS BCEX
MEPEMEHHBIX MOXKHO OBUIO OBbI BBIBECTH C IMOMOLIBIO CICAYIOLIETO Mpeau-
Kara

write("Line=",Line,\n", "Ch=",Ch,\t’, "X="X,\t\"Y=",Y,\n").

Uro6bl MOXKHO OBLIO HCIIOJIB30BAThH BBIICOMUCAHHBIC MPEJUKATHI BBO-
na/BeIBOIA, HEOOXOMMMO B (haiie peanusamuu *.pro B IpeioxKeHHH OpPen
core 1o6aBuTh MOIKITIOYEHHE KiTacca Console open core, console.

KoHTposibHBIE BOPOCHI

Yro Takoe koHcTanta? KakoBbl ee BUibI U POPMBI 3amucu?

Yro Takoe nepemenHas1? KakoBbI IpaBuiia 3alMCH HMEH IIEPEeMEHHBIX ?
Yro Takoe aHOHUMHAsI IepeMeHHas ?

UYro Takoe KOHKPETU3UPOBAHHOE 3HAYCHHE TIEPEeMEHHON?

C moMOIIbI0 KaKMX MPEIUKaTOB OCYIIECTBISIETCSI BBOJ M BBIBOZ TEp-
MOB?

Kakue npenukarsl apuMeTHYECKUX Olepanuii CpaBHEHHs Bbl 3HaeTe?
IosicHuTe HX.

agrwnE

o



I'nasa 5. YIIPABJIEHUE BBIIIOJTHEHUEM
IHPOI'PAMMBI

B teopun nporpaMMupoBaHUs AOKa3aHO, YTO AJIsI OIMMCAHMS aIropuT™Ma
PCLICHHS 3a/Ia4K JOCTATOYHO TPEX YIPABILIIOIINX CTPYKTYp: LEMOYKH (I0-
ClIeTOBATENIbHOE BBITIONHEHHE EHCTBUIT), BeTBICeHHs (BBIONHEHUE AeiCT-
BHUIi B 3aBUCHMOCTH OT UCTHHHOCTH HEKOTOPBIX YCIOBHIA) U IIHKIa (MHOTO-
KpaTHOE MOBTOPCHUE OHUX U TEX XK JCHCTBHM, HO C Pa3HBIMHU JAHHBIMH).
SAzpix IIposnor oTHOCHTCA K AEKJIApaTUBHBIM SA3bIKAM — SI3bIKaM, OIUCHI-
BaIOIIMM TIpeJMETHYI0 00sacTh. [Iporecc BBINONHEHNS! TPOrpaMMBI OTIpe-
nensiercst paboroil mHTepnperaropa. OIHAKO ATUM TIPOIECCOM MOXKHO
YIPaBIATh, UCHONB3YsI 0Aa30BBIE YNPABISIIONINE CTPYKTYPHI B IIPOTpPAMME.
Hwxe paccmarpuBaercs, Kak peaqn3yroTcsi 0a30BbIe YIPABISIOIINE CTPYK-
Typbl Ha s3bIke [Ipouior.

5.1. llemouka

KonbroHKIMS peAUKaTOB B Telle MpaBuiia MOXKET PACCMATPUBATHCS KaK
MOCJIE0BATEILHOCTD (IIEMOYKa) BBI30BOB JIOTMUYECKUX (GYHKIMU ¢ Tapa-
MeTpaMH — apryMEHTaMH IPEIUKATOB. BBIMOTHSIIOTCS STH BBI3OBHI B II0-
pSAAKE WX CIEOBaHUS B Telle MPaBHiIa, €CIIM HA OJHA W3 HUX HE OKAXKETCs
JIOKHOM.

5.2. BbIOop cpeau ajbTepHATUB

Heckosbpko yTBep KICHHHN B ONPe/IeiIeHHH OTHOIICHHUS (pearKaTa) pac-
CMAaTPHBAIOTCS KaK albTepPHATUBHBIC BAPHAHTHI OJJHOTO M TOTO K€ OTHOIIIE-
Hus. [loaToMy AJs peanu3aniy BETBICHHS CIEAyeT CO3JaTh HOBOE OTHO-
IIICHWE, B OIMCAHWH KOTOPOTO JOJKHO OBITh CTOJNBKO YTBEPIKICHHUMH,
CKOJIbKO BETOUEK B BETBICHWM. B Tele KaXIOTO YTBEP/KICHUS JIOIDKHBI
OBITH OMMCAHBI YCIOBHS, TIPH KOTOPHIX BHIMOIHACTCS 3Ta BETOUKA. Y CJIOBHS
cremyet GOpMyITUPOBATh TaK, YTOOBI OHKM B3aMMHO HCKITFOYAIH APYT APYyra.
Torma Bcerga OyaeT BBIMOIHATHCSA OJHA BETOYKA W TPHU BO3HUKHOBCHHH
BO3BpaTa OCTAbHBIC BETBH OK&XYTCS JIOKHBIMA M PACCMATPHUBATBHCS HE
OynyT.

PaccmoTpum QyHKIIMIO, HMEIOIIYIO JIBa aJIbTCPHATUBHBIX OMPEICIICHHUS:

[L/K], ecmulL >20

L mod K,ecau L <20

rae [ ] — 3HaKk BbIAeNCHUs [IETI0H YacTH Yncha.
Ha Ilponore takast (GyHKIMS MOXXET OBITH OIKCAaHA C MOMOIIBIO JBYX
TIPaBHII:
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dyHkz(L,K,Z):- L>20, Z = L div K.
dpyHkz(L,K,Z):- L=<20, Z = L mod K.

Ecnu Terepb K 9TUM [BYM NpaBHiaM JH00aBHTH TPEThE, MMONYYHUM Ha
szpike Visual Prolog 7 cieayromuit hparMeHT mporpamMMe:

class predicates

dyHkz:(integer, integer, integer) nondeterm(i, i, 0).
clauses

dpyHkz(L,K,Z):- L>20, Z = L div K.

dyHkz(L,K,Z):- L<=20, Z = L mod K.
class predicates

BbluMcnuTb:() procedure.

clauses
Bblumcnutb():-  write("BBeagute L="), L = read(),
nl, write("BBeaute K="), K =read(),nl,
dyHKz(L,K,Z), write(" Z=",Z), nl, fail.
BblUNCNNTb().

Jo0aBUM €ro B IporpaMmy (B Qaiin peannsanuu), a 3aTeM HCIPABUM Iielie-
BOH mpeaukar run() Kak moka3aHo HUXE.

clauses
run():- console::init(), Blancnuts().

B pesymnbrare OynmeT oprann3oBaH ciexyrouui quamor ¢ OBM:

BBeauTe L=32.
BBeaute K=7.
z=4

yes

Ilpu opranm3amuu BeIOOpa W3 aNbTEPHATUB HAIO IPELyCMaTpUBATh,
4TOOBI OJTMH U3 BAPHAHTOB JIaBaJ PEIICHUE IIOCTaBJICHHOM 3a1auH.

PaccMoTpuM "acTo BCTpedaronlyocs 3aaady BIOOpa HanOombero Z u3
nByx uncen X u Y. Ipenukar nauborvwee(X, Y, Z) 6ynetr uMeTh Cleayro-
1iee onpeieNeHue:

class predicates
HaubonbLuee:(integer, integer, integer) nondeterm (i, i, 0).
HaubonbLuee:(string, string, string) nondeterm (i, i, 0).
clauses
Hambonblee(X, Y, X):- X>Y.
HanbonbLee(X, Y, Y):- X<=Y.

ITpu Takom ommcanuu npenukara Haubonvwee(X, Y, Z) OH MOXKeET Hc-
TOJIB30BATHCS U JUIS CPABHEHUSI LEITBIX YHCEN U JIJISI CPAaBHEHHSI CTPOK.
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Janee mpuBeneM ompeneneHue IMpeaukaTa 'ycreBaeMocTh', C IOMO-
IIBI0 KOTOPOTO MOXKHO KJIaCCU(HIMPOBATh CTYAEHTOB IO CPEAHEMY
bamty Sr:

clauses
ycneBaemocTb("oTnnyHKK",Sr):- Sr > 4.6,Sr <= 5.0.
ycneBaemocTb("xopowuct”,Sr):- Sr > 3.6,Sr <= 4.6.
ycneBaemocTb("TpoeyHuk",Sr):- Sr > 2.8, Sr <= 3.6.

PaccMoTpuM eltie 0JJHY IPOrpaMmy, OCYIIECTBISIFOLIYIO BBIOOP M3 ajb-
TEpHATHUB:

[*ebI6op U3 08yx arbmepHamue
ycrnewHa unu HeycrnewHa peaucmpayus */
class predicates
peructpauusi:()nondeterm.
clauses
peructpauus():- Beoa_wmndp_napons(ID,N),
write("peructpauusa ycnewHa"), nl.
peructpaums() :- write("wmdp v napons He conoctasmmbl”), nl.
class predicates
BBOA_WMdp_napornk:(string,string)nondeterm anyflow.
clauses
BBOA_Lmdp_naponb(ID, N):- write("BBeguTe wndp:"),
ID = readLine(), nl,
write(" naponb: "),
N = readLine(),
koHTponb(ID,N).
class facts
KOHTponb:(string, string).
clauses
[* 8b160p U3 MHOXECMBa 0ornycmuMbIX Wugpos u naponed */
KoHTponb (843", "MapkuHa").
kKoHTponb('r843", "CemeHoBa").
koHTponb("251", "MeTpoB").

clauses
run():- console::init(),
peructpaums(),!.

run().

[Iporpamma OyAeT BBITOIHATHCS CIIEAYIOMIAM 00pa3oM:

BBeauTe wndp: N'843. % 8800 wugppa
naponb: MapkuHa. % 8800 naporns
perncTpaums ycnewiHa % rnepeoe rpasusio ycriewHo

BBeauTe wndp: N'526. % 8800 wughpa
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napons: [NeTpos. % 8800 naporns
WP 1 Naposb He COMOCTaBUMbI
% ucrionb308aH 8mopoli eapuaHm

B mnepBoM ciyyae comocrtaBieHue ¢ (akTtoM 0a3bl 3HAHUH KOH-
mpoan("'843", "Mapkuna') TPOUCKXOMUT YCIEIIHO, OTCIOZA MPABUIIO
6600_u@dp_naponsb 3aBepIIacTcs yIaqHO M NepBoe U3 MPABHI pecucmpa-
Yusi IPUMEHUMO.

Bo Bropom ciydae daxra konmponn("'1526", "Ilempoe™) B 6aze maHHBIX
HET, TIepBOe MPABWIO pecucmpayusi 3aKaHYMBAETCs HEyAauyeld M BBIIOJHE-
HUE NEPEXOIUT KO BTOpoMy IpaBmiy. [Iporpamma BBIBOIUT Ha 3KpaH CO-
oO1eHne o Heyrage.

5.3. Ucnoan3oBanue fail s opranmzammun
MOBTOPSIIOLIErocs npoiecca (IHKJIa)

B Ilponore umeercst Bcrpoenubiid npeaukat fail (¢aiin), kotopslii Bee-
raa mMmeer 3HadeHWe "moxkp". [Ipenukar He WMeeT apryMeHTOB, HOATOMY
€ro CHHTaKCHC oueHs mpocT: fail.

DTOT mpeauKar HyKeH [MOTOMY, YTO OBIBAIOT MOMEHTHI, KOTIa MOJIC3HO
B IPOIIECCE BBITONHEHUS CTEHEPUPOBaTh Heynady. OmHO U3 MPHUMEHEHHI
npemukara fail — co3mate mporiecc Bo3BpaTa IS MOJyYEHUS BCEX OTBETOB
Ha 3aIpOC WM BCEBO3MOXKHBIX BAPUAHTOB PELICHHUS HEKOTOPOI 3a1a4H.

PaccMoTpuM crieayromuii Bapuant nporpamMmel TIpegocTaBieHue mo-
V(011170

clauses
nomouyb(X):- coTpyaHuk_PIPTY(X).
cotpyaHuk_PIrPTY("Kncenes").
cotpyaHuk_PIPTY("MNeTpos”).
cotpyoHuk_PIPTY("BaHoB").

Eciu BoI BBeeTe 3anpoc nomows(X), TO MOMYIUTe OTBETHI B HEMOHSIT-
Hoit hopme: X = Kucenes, X = [lempos, X = Usanos.

Kak monyunth B (hopMe oT4eTa cpa3y BeChb CIIHCOK JIIOJEH, MMEIOIIUX
MPaBO Ha MOJIyYeHHe MaTepuaibHOU momoru? Kak camoMy opraHu3oBarth
BEIBOJ] B HYXXHOH (opme, a HE HCIOIB30BATh CTAHAAPTHHIN BBIBOA? OmuH
W3 MyTel 3aKIF0YacTCs B UCIIONB30BaHNH TpeaukaTa fail s opranmsanmm
BO3BpaTa. [IpoaHanusupyem claeayollyi0 IporpamMmmy:

class predicates
nomouys:()procedure.
clauses
nomotwb():- coTpyaHuk_PIPTY(X),
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write(X," MoxeT npeTeHgoBaTh”,
"Ha maTepuanbHyto nomolub"), nl, fail.
% fail 0obasneH k npasuny
nomotwb():- write(" cnncok 3akoH4eH "), nl.
% emopoe npasurio sensemcs 3agepwarolum ycrioeuem
class facts
coTpyaHuk_PIPTY:(string).
clauses
cotpyaoHuk_PIPTY("Kucenes").
cotpyaHuk_PIPTY("MNeTpos").
coTpyaHuk_PIPTY("MBaHoB").
clauses
run():- console::init(),
nomoub().

3aMmeThTe, 4TO B IMEPBOE MPABHJIO noMowb BKIIOUeH npeaukar fail, xo-
TOPBIIl KOHCTATHPYET HEYAady U MOPOKAACT BO3BPAT K MOIYyUCHNIO HOBOTO
pemenusi. Kpome Toro, 106aBieHO BTOpOE NPaBHUIIO HOMOUb, TAK HA3bIBAC-
MO€ 3aBEpIIAIoNIee yCIOBHE, KOTOPOE OOECIIeUNBAET YCIIEIIHOE 3aBepIie-
HHE BBIIIOJIHEHHS BCETO MPaBUIIaA.

IIpy BbIMOIHEHMM 3TOH MpPOrpaMMbl HA IKpaHE IMOSBATCS MMEHA TEX
Jroziel, KOTOPBIM MOXET OBITh MIPEAOCTaBIEHa IOMOILIb!

Knucenes moxeT npeTeHAoBaTb Ha MaTepuanbHyo NOMOLLb
[MeTpoB MOXeT NpeTeHaoBaTh Ha MaTtepuanbHyo NOMOLLb
VIBaHOB MOXET npeTeHgoBaTb Ha MaTtepuasnibHyo NoOMOLLb
Cnncok 3akoH4YeH

OOGIie TPHHIMIBI POSKTHPOBAHKS MOBTOPSIONIErOCs MpoIiecca MpH
opraHm3aiu Bo3spara ¢ nomorieio fail ciemxyrormmue:

e  mepBoe (MepBBIE) MPAaBUIIO B ONpejeicHnr pabouee u Bkiodaer fail
JUTSl MHULMAPOBAHUS BO3BPATa;

e  TOCIEJHEE B ONPENeNICHHH YTBEPXKICHUE BCErIa HMeeT 3HaYeHHe "Uc-
THHA" ¥ 00ECIIeUYNBACT YCIICIITHOE 3aBEPIICHIE BO3BPATOB.

Takoif crnoco® opraHM3alMy HOBTOPSIOLIETOCS MpoLecca BO3MOXEH
TOJIBKO, €CIIH B TeJe pabdoyero mpaBmila €CTh XOTs Obl OAWH NPEAUKaT, s
KOTOpOro B 0a3e 3HAHMI MMEeTCs HECKOJbKO (>1) BapHaHTOB COIIacoBa-
Hui. Jid paccMOTPEHHOW NpOrpaMMbl TAKUM IIPEIUKATOM SIBJISETCS CO-
mpyonux_PI'PTY(X). Tlepemennas X mpu Bo3Bparax OymeT MPUHAMATH
nocnenoBaresibHO 3HaueHus ''Kucenes", "llempog”, "Hsanos". Ctpykrypa
TIOBTOPSIFOLIETOCs MPOIEcca 3aBUCUT OT KOJNUYESCTBA MPEAUKATOB B Tele
pabouero mpaBuiia, KMEIOIINX HECKOIBKO BAPUAHTOB YCICHIHOTO COTJIaco-
BaHUS C eJbl0. ECITM Takux MpeAnKaToB ABa WM 0oliee, TO MOJTyYaroTCs
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BJIO>KEHHbIE IUKIIBL. Huke mpuBeneH MpuMep OpraHuM3aliu TPEX BIIOKCH-
HBIX IIUKJIOB.

[* MNMpoepamma eeHepayuu npednoxeHutll pPycckozo s3bika */
class facts

aonornHeHue:(string).

nognexauee:(string).

ckasyemoe:(string) .
clauses

noanexawee("OH").

noanexawee("Kars").

noanexawee("LLleHok").

ckasyemoe("6exnT").
ckasyemoe("noet").
ckasyemoe("cugut").

aonornHeHne('no 3emne").
pononHeHue("Ha MocTy").
gononHeHune("B necy").
class predicates
npeanoxeHue:(string, string, string) nondeterm anyflow.
BCce_npeanoxeHus:()procedure.

clauses
npegnoxenne(X,Y,Z):-  nognexawiee(X),
ckasyemoe(Y),
pononHeHne(Z).
BCe_npeanoxeHusi():- npeanoxenune(X,Y,Z),
write(" ", X, " ", Y, " ",2),
nl, fail.

Bce_npeanoxeHusi().
clauses
run():-  console:init(),
BCce_npeanoxerus().

B pesyneTaTe BBINONHEHHS 3TOH MIPOrpaMMbl OyoyT MOJy4deHbl 27

npemioxkeruit Tamna "Ox noeT Ha Mocty", "llleHoK O6exuT Mo 3emiue” u T.A.
[MompoOyiiTe.

5.4. TlpeoGpa3zoBaHue 0a3bl 3HAHMIT

B nporpamme Ha s3sike Visual Prolog Bce yTBep:KIeHMs HaXOmATCS B
pasnene clauses. [Ipeankarsl, COOTBETCTBYIOIINE NPAGUAAM, TOTDKHBI OBITH
omucansl B paszene predicates. A BOT (pakTel MOTYT OBITH OIMCAHBI B pas-
nenax predicates, database, facts. Ecin daxter ormcansr B pasmenax data-
base, facts, To oHu 06pa3yrOT BHYTPEHHIOI JIMHAMHYECKYIO 0a3y JaHHBIX
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(bakTOB), KOTOPYIO MOKHO MOAM(MHUIHUPOBATH B TIPOIECCE BBITTOTHEHUS
mporpamMMbl. OTH (akThl COXpaHAIOTCS B TaOmuiax, Onarogaps 4emMy OHHU
JIOCTYIIHBI JJ1s1 u3MeHenui. [Ipeaukatel, onucanubie B pasaene predicates,
KOMIWIUPYIOTCS B JBOWYHBIA KO TSI MAKCUMAIBHOTO OBICTPOJICHCTBUS U
W3MCHCHHSM HE OJIJIC)KAT.

Han dakxramm nuHamMudeckoi 0a3pl NTAaHHBIX MOXKHO BBITIONHSTH ClIe-
JIYIOIIHE ONEepanuu: N00aBIATh (PAKTHI, YIAIATH, MOTUDHUIIMPOBATE, 3arpy-
kKaTh WX U3 (Qaiina, 3anuchBaTh B (aily, a Takke o0pamarses K ¢paxram,
HAXOJAIINMCS B (aiiiec Ha AUCKe.

®DaKThl TUHAMUYECKOH 0a3bl TaHHBIX OMMCBHIBAIOTCS OJHUM U3 CIICAYIO-
IIUX CIIOCO0OB.

1.

database

<nMMs npeankaTa>:(<CnUcoK apryMmeHToB>).
facts
<MMS npeavkaTa>:(<CnMcoK apryMeHToB>).

2.
database — <ums 6a3bl AaHHbIX>

<MMS npeaukaTa>:(<CnMcoK apryMeHToB>).
facts — <umsa 6a3sbl gaHHbIX>

<UMS NpeaukaTa>:(<Cn1McoK apryMeHToB>).

IMocne mpearkara MOTYT OBITh YKa3aHbI KJIKOUEBBIE CJI0Ba: hondeterm —
O3HaJaer, 4yTo B 0a3e JaHHBIX MOXKET OBITH JIF000E YUCIIO 00pa3IoB (akTa,
determ — He Goubinie yeM omuH obpaser daxra ( T.e. 0 wmu 1), single — onun
¥ TOJIBKO OAMH 0o0paser (pakTa JOIDKEH BCET/Ia MPUCYTCTBOBATE B 0a3e aH-
HEBIX.

Ilycth B 6a3e 3HaHMI XpaHUTCS UH(OPMALIUSI O CTUIICHANH CTYJICHTOB B
Bume ¢akrtoB cmunenous(<SOUO>, <epynna>, <pazmep_cmuneHouu>>),
Hanpumep, cmunenous(" Usanog", 943, 400). Boimren npukas o MOBBIIICHAN
crunenguu Ha 500 pyOneit, crnemoBaTenbHO, TpeOyeTcss CKOPPEKTUPOBATH
¢axTbl 0a3sl 3HaHM#. B [Iponore ecth BCTpoeHHBIE TPEIUKATHI 11 PAOOTHI
¢ 6asoii 3nanwmii. [losHakomumes ¢ Tpemst u3 Hux: asserta(X), assertz(X),
retract(X).

Hpeauxatsl asserta, assertz. JIga BCTpOeHHBIX MpeAuKaTa asserta, as-
Sertz mo3BONAIOT AOOABNATH HOBEIC (DaKTHl B JHHAMHYCCKYIO 0a3y MaHHBIX.
O6a mpeaukara NEHCTBYIOT OJAWHAKOBBIM 00pa3oM 3a TE€M HCKIIOUEHHEM,
910 asserta no6apnseT GpakT B HAYAJI0 0a3bl, B TO BpeMs Kak assertz nobas-
nsieT (akT B ee KOHell. DTO OTJIMYHE MOYKHO JIETKO 3allOMHHUTh, YUUTHIBAd,
gyro "a" sBNsAeTcs mepBoil OykBO# aHrIMiickoro andasuta, a "'z" — ero mo-
crenusisi OykBa. IIpu BBIMOJHEHWH IIENIEBOTO yTBep:kaeHus asserta(X) X
JIOJDKHO MMETh 3HAYCHHE YTBEPXKACHHS-(PaKTa, MPUYEM JOCTATOYHO KOH-
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KpeTu3upoBaHHoro. Heo0XxoqumMo HoA4epKHYTh, YTO pe3ysbTaT No0aBiie-
HUs B 0a3y JaHHBIX YTBEPXKAEHMS HE YCTPAHSETCS MPHU BBIIOIHEHUU BO3-
Bpara, CJIeJ0BaTeNbHO, €CIM MBI MCHOJIB30BATM MpeAUKaT asserta wiu as-
sertz s Toro 4ToObI J0OABUTH HOBOE YTBEPXKICHUE, TO ITO YTBEPIKICHNE
MOXeT OBITh yJIAJIEHO TOJILKO C MOMOMIBIO TIpeiuKara retract.

Hpenuxar retract. Berpoensslil npeaukar retract mo3Bonsier ygansiTh
(bakT U3 JuHamuueckol 6a3vl OAHHBIX. DTOT TPEIUKAT UMEET OJUH apry-
MEHT, ¢ KOTOPBIM JIOJDKHO OBITH COIIOCTAaBIICHO yNAJIsIeMOE YTBEp)KICHHE.
YKa3aHHBIA apryMEHT JOJDKEH OBITh TOCTATOYHO KOHKPETU3MPOBAH, YTOOBI
MOXHO OBIJIO ONIPEETNTh NpeaAnKaT yaansgemMoro ¢axra. [Ipu momnsITke BbI-
HOJIHUTH LIeJIeBOe yTBepKaAeHuUe retract(X) HaxoauTces mepBoe yTBepKICHHE
B 0a3e 3HaHWH, C KOTOPBHIM MOXeT OBITh YHU(PHIMPOBAaH X, U 3TO yTBEp-
JkneHue ynansercs. IIpyn BO3HMKHOBEHHMH Mpoliecca BO3BpaTa MPOCMaTpH-
Baercsi 0a3a 3HAHWI, HauWHAs C MeCTa YJaJCHHOTO YTBEPXKICHHUsS, YTOOBI
HaliTu Apyroe comocTraBUMoe yTBepxaeHHe. Eciu Takoe yTBep)kaeHHe Ha-
XOZMTCS, TO OHO TaKXKe ynansieTcss U T.A. 3aMEeTUM, 4TO €CII yTBEepP)KJICHHE
OBUIO yJaNeHo, TO OHO HU IPH KaKHX YCJIOBUSX HE OyJEeT BOCCTaHOBJIEHO.
Ecmu B HEKOTOpBI MOMEHT B 0a3c 3HaHUHM HE HAXOAWUTCS YTBEPXKICHUSA X,
SIBJIAIOIIETOCs] apryMEHTOM Lienu retract(X), To cornacoBaHue 3TOi LETH ¢
0a3o0ii 3HAHWIA 3aKAHIMBACTCS HEYyIaveH.

VHuUKanus apryMeHToB HpH coriacoBanuu uenn retract(X) mpuso-
JUT K TOMY, YTO B JaJbHEHIeM X JaeT BO3MOXKHOCTbH IOJYYUTh TOYHOE
MPEeACTaBICHUE 00 yAaIsIeMOM yTBEPXKICHUH U MOydaeMas IpH 3TOM HH-
(dopmarys MOKeT OBITh UCIIOIBb30BaHA B CIEAYIOLIMX IIEIEBBIX YTBEPIHKIE-
HUSIX.

Bepuemcs k Hamemy npuMepy. [lepex Hamu cTouT 3ama4da QakTel cmu-
nenous() M3MEHHUTH Tak, 4TOOBI pa3Mep CTHMEHIAWH yBemmdmics Ha 500
eauHull. [Iporpamma jyist perieHus 3Toi 3a1a4y pUBEICHA HIDKE!

I* YeenudeHue cmurneHouu */
class facts
ctunenaus:(string, integer, integer).
ctuneHgusal:(string, integer, integer).
class predicates
yBenuueHue_ctuneHguu:(integer)procedure anyflow.
BbIBOA_CTuNeHaun:()procedure.
clauses
I* UsmeHumb pasmep cmuneHOuu, co30as Hoable ¢hakmbl
cmuneHousil */
yBenuyeHue_ctunengnn(H):-
retract(ctunengus(Fio, Ngr, St)),
Stl = St+H,
asserta(ctuneHgual(Fio, Ngr, Stl)),
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fail.
[* ®akmbi cmuneHdusil nepernucame 8 hakmel cmuneHoust */
yBenunyexnue_ctunengunm(H):-
retract(ctunengmnsl(Fio, Ngr, St)),
asserta(ctuneHamsa(Fio, Ngr, St)),

fail.
[* YenewHo 3asepwums nipouecc */
yBenuyeHue_ctuneHgnn(H):- write("Mpouecc 3akoH4eH"),nl.
BbIBOA_CTUNEHANN():- ctuneHausa(Fio, Ngr, St),
write(Fio, " ", St), nl,
fail.
BbIBOA_CTUNeHaAnn():- write("BbiBog 3akoHueH"),nl.

ctuneHans("NeaHoB", 943, 800).

ctunenaus("Metpos”, 943, 700).

ctunenamsa("CepebpsaHbin”, 143, 800).

clauses

run():- console::init(),
BbIBOA_CTUnenanu(),
yBenuyeHue_ctuneHann(500),
BbIBOA_CTUNEHANN().

Ipu nokaszarenscTBe npeaukara retract(cmunenous(Fio, Ngr, St)) B 6a-
3¢ 3HAHWU OTBICKUBaeTcs nepBbiid Gakt cmunenous(Heanos™, 943, 800). B
pe3ynbTaTe yHHUKALMKA apryMEHTOB TepeMeHHas St mpuHUMaeT 3HauYCHUe
800, 3arem dakt cmunenoua("Hsanos", 943, 800) ynansiercs uz 6a3bl 3Ha-
Huil. Beraucnsercs 3Hadenne Stl = St + 500 = 1300, u npu BHITOTTHESHUA
1esIeBoro yrBepxkaeuus asserta(cmunenousl(Fio, Ngr, Stl)) B Hagano Gasbr
3HAHWM 3aHOCUTCS HOBBIN (akt cmunenousl('Heanos", 943, 500). 3arem
npemukart fail uHUIUKEPYeT BO3BpAT, M BBINICOMMUCAHHBIN POIIECC MTOBTOPSI-
eTcsl.

5.5. HakonJjienne cyMMbl

[Ipeanonoxum, HEOOXOIMMO CO31aTh MPOrpaMMy, KOTopast 0OpadaThl-
BaeT BAIlM PAacXOAbl BO BpeMs KOMaHIMPOBKU. B Tabn. 5.lmpencraBieHsr
pacxopl pacXoAbl O THSM.

OpavH U3 cnoco0oB TpencTaBieHus 3Toit nHpopmanuu Ha IIposore —
3amnucarb (hakTeI CIIEIYIOIIETO (dopmara: pacxo-
ovi(<mecay>, <denv>, <npoe3d=>, <eda>>, <cocmunuya>). Hanpumep:

pacxogpl(man, 1, 100, 300, 150).
pacxogpl(Man, 2, 250, 350, 200).
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Tabn. 5.1
Jara Ipoesn Ena I'octnHuna Bcero
Maif 1 100 300 150 550
Mai 2 250 350 200 800
Mai 3 150 400 180 730
Maii 4 200 450 300 950
Maii 5 150 300 150 600
Maii 6 260 420 150 830
Maii 7 1110 2220 1130 4460

3ajaya 3aKiO4aeTcss B TOM, 4TOOBI C MOMOIIBIO MPOTPaMMBI MOKHO
ObLIO OBl HAWTH CyMMapHBIC PacXolbl 3a BeCh MEPHOJ], OTICIHEHO BBIYHC-
JIMTh PACXOBI 32 MPOE3J1, €Ay U TOCTHHHUILY.

[Nepen HaMu CTOMT 3a/1a4a — HAKOIJICHHE CYMMBI PacXOJI0B 3a BCE [THH.
B mpouexypHbIX s3bIKaX HAKOIUICHHE CYMMBI OCYIIECTBIISIETCS OpraHH3a-
el LUK, B TEJO KOTOPOro BXOJHUT CICAYIOIMH ONepaTop NMpHCBaHBa-
Hus. S =S + <cilaraemoe>; B COOTBETCTBUHU C KOTOPBIM K IIPCABIAYIICMY
3HAYEHHUIO CyMMBI PUOABIsIETCs OYepeJHOE CIaraeMoe, M IOy4aeTcst Ho-
Boe 3HaueHue cyMMbl. B IIposore mogoOHas omepanus HEIOMyCTHUMA, T.K.
€CIIM IIepeMeHHasi UMeeT KOHKPETHOEe 3HaueHue, TO eif yxe Apyroe 3Haue-
HHE MPUCBOUTH HEIb3SL.

OmHUM W3 METOJOB PEUICHHS TaKUX 3ajad SBJISCTCS HCIOJIb30BaHUE
BBIIICOMUCAHHBIX MPEAUKATOB, MOAUGHIMPYIOMMX 0a3y 3HaHuH. Onuinem
B pazzerne facts dpakt summy(npoeszo, numanue, cocmunuya) determ. 3arem
¢ momMouipko mpeaukara fail opranuzyem mpocMoTp Bcex (hakToB O pacxo-
Jax u OyJeM HakallMBaTh HOBBIE CYMMBI, yIalsis CTapblid  (axt
retract(summy(SPr1, SPil, SGol)) u3 6a3sl 3HaHWII W 3aMMCHIBAS HOBBIA
asserta(summy(SPr2, SPi2, SG02)) ¢ BHOBb MOJIyYCHHBIM 3HAYECHHEM CYM-
MBI B Ha4ayo 0a3bl 3HaHHMI.

[* [Npoepamma "KomaHOupogoyHbie pacxolbl” */
domains

mecsy, = string.

OeHb = integer.

npoesp = real.

nuTaHve = real.

roctuHuua = real.
[*orucaHue hakmos duHamuyeckol ba3bl daHHbIX */
class facts

summy:(npoesa, nuTaHue, roctuHuua)determ.
class predicates

pacxogpl:(Mecsu, AeHb, Npoesd, NMTaHue, rocTMHULA)

nondeterm anyflow.
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pacyeT_uTtoro:(Mecsu, Npoesa, NuTaHue, rocTuHULA, real)
nondeterm (i, o, 0, 0, 0).
clauses
pacxogpl("man”, 1, 100.0, 300.0, 150.0).
pacxogpl("man”, 2, 250.0, 350.0, 200.0).
pacxogpl("man”, 3, 150.0, 400.0, 180.0).
pacxogpl("man”, 4, 200.0, 450.0, 300.0).

pacyet_utoroM, _, _, ,_):-
assert(summy(0.0,0.0,0.0)),
[* HayanbHble 3HaYeHus */
pacxogpl(M, _, Pr, Pi, Go),
[* pacxodbi 3a mekywjuti deHb*/
retract(summy(SPrl, SPil, SGol)),
[*pacxodbi 3a rpedbid. OHU */
SPr2 = SPrl + Pr,
SPi2 = SPil + Pi,
SGo2 = SGol + Go,
I*k umozoebim cymmam dobaernsieM pacxodbl 3a OeHb */
asserta(summy(SPr2, SPi2, SGo2)),
[*coxpaHsiem Ho8ble umozoeabie CyMMbI*/
fail.
[* nopoxxdaem npouecc so3zgpama */
pac4yeT_utoro(M, SPr, SPi, SGo, S):-
retract(summy(SPr, SPi, SGo)),
[* yOansem ¢hakm u usernekaem umoaosble CyMmbl */
S = SPr + SPi + SGo.
[*Haxodum obwyro cymmy pacxodos */
clauses
run():-  console::init(),
pacyeT_utoro("man", SPr, SPi, SGo, S),
write(SPr," ", SPi," ", SGo," ", S), nl,fail.
run().

AHaJIOTHYHO MOXKHO OPraHMW30BaTh BBIYMCICHHWE CPETHHMX 3HAYECHHH,
MOMCK MaKCUMaJIbHOTO W MHHHMAaJIBHOTO 3HaYE€HHH HEKOTOPOTO apryMeHTa
¢axra.

5.6. Co3naHue 6eCKOHEYHBIX AJbTEPHATUB MPHU MOMOIIH
repeat
JpyruM METOOOM YIIpaBJIEHUS NPOLIECCOM BBIIOJHEHUS IPOIPaMMBbI

SBIISIETCS] MCIIOJIb30BaHUe Npenukara repeat. OH npenHa3HaueH AJs opra-
HHU3aLUH TOBTOPSIOIIMXCS IPOLIECCOB B TOM CIIydae, Korja B TeJle NpaBuia
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HEeT MHOTOKPaTHO COTJIACYIOIIMXCs ¢ 0a30i 3HaHMH npeankaToB. [Ipeaukar
repeat nomkeH OBITH OMUCAH B IPOTPaMMe CIIeIYIOIINM 00pa3oM:

clauses
repeat().
repeat():- repeat().

PekypcuBHOE OMpe/ieNieHne BRITISAANT Kak meTis (IHKI) U TaKOBOH sB-
nsiercst. YTto mpousoiineT, eciy Mbl IOMECTUM IpefuKar repeat B teno on-
HOTO M3 HAIINX MTPaBUII?

Bo-nepBbIX, 3TO IesneBOE yTBEPXkKIEHHWE BCeraa coriacyercs ¢ 0Oa3oi
3HaHWH, TaKk KaKk uMeeTcsi (akt repeat (mepBoe yTBEp)KACHHE B OIpeese-
Hun). Bo-BTOpHIX, B mpolecce BO3BpaTa LeleBOe yTBEpXKICHUE repeat mMo-
JKeT OBITh COTJIACOBAaHO OECKOHEYHOE YHCIO pa3 Ojaromaps HaIMIUIO pe-
KypCHBHO OIIPE/IEIIEHHOT0 TpaBuia. BelnonHeHne npaBuia, B KOTOPOM Ha-
XoauTcs repeat, 3aKOHYMTCS YCIIEIIHO TOJIBKO B TOM Cllydae, €ClM Bce Iie-
JIeBbIE YTBEPKACHHA, CTOSIIHUE rocie repeat, B mporecce coriacoBaHHs C
0a30it 3HaHMI OKa)XyTCSl ICTUHHBIMHU, B TIPOTHBHOM Cllyyae BO3HHKaeT Oec-
KOHEYHBIH IMKI (IPOM30MIeT 3aluKinBaHue). [Ipy opraHusaiiid MOBTO-
PSFOIIMXCSI IPOLIECCOB MPEANKAT repeat MOKHO HCIIONIb30BaTh U B TOM CITy-
Yae, KOrJia B TeJIe IpaByiIa HET MHOTOKPATHO COTJIAacyIoMuXcs ¢ 0a30# 3Ha-
HUW IPETUKATOB.

IIpuBeaem nmpumepsl UCHOAB30BaHUs NpeaukaTa repeat. B nepsoil mpo-
rpamMMe OIMCcaH JaT4uK ciaydaifHeix uncen. C mcronb3oBaHueM repeat op-
TaHU30BaHbI [[Ba IIMKJIA. BO BHYTPEHHEM — CO3JaeTCs MOCIEI0BATEILHOCTh
CITy4alHBIX YHCEJI, OKAHYNBAIOMIASCS YUCIOM 5, BHEIIHUH IIUKI BBITOIHS-
eTcd 5 pa3 M MpeIHa3HaueH JJIsl TeHepalud S-TH CIydaiiHbIX MOCIel0Ba-
TENBHOCTEN.

[* MNMpoepamma eeHepayuu cryyalHbix nocraedosamernbHocmel
o 3anpocy p */
class facts
seed:(integer)determ.
n:(integer)determ.
class predicates
rand:(integer, integer) determ anyflow.
cny4vanHble_umcna:()nondeterm.
p:()nondeterm.
repeat:() multi.
clauses
repeat().
repeat():- repeat().
seed(13).
I* Jamyuk cryqaliHbix yucen */
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rand(N,R):- retract(seed(S)),
S1 = (125*S+1) mod 4096,
asserta(seed(S1)),
N =S1 mod R +1.
I* Menepayus cryqatiHol nocrnedosamesibHOCMU,
3aKkaHyusarowjelicst yucriom 5 */
cny4vanHble_uucna():- repeat(),
rand(N,10),
write(N," "),
N=5, nl, 1.
[* BHewHUU Yukn — 2eHepupyem nsmsb criyqalHbIX
nocnedosamenbHocmel */
p():- assert(n(0)),
repeat(),
cnyyvanHele_uucna(), nl,
retract(n(K)),
K1=K+1,
asserta (n(K1)),
K1 =5, retract(n()),!.

clauses
run():- console::init(),
p(), fail.
run().

5.7. BBoja u BbIBO (PAKTOB TMHAMUYECKOH 0a3bl TaHHBIX

3aroHeHNe THHAMIYECKOW 0a3bl ()aKTOB YTBEPIKICHUAMH, T0OABICHUE
HOBBIX (DaKTOB OCYIIECTBISIFOTCS C IIOMOIIBI0 BCTPOSHHOTO MpPEIUKATa
file::consult(X). 3aecs X — 310 cTpOKa, MpeACTaBIsAIONAs OO0 UM (aii-
J1a, 3 KOTOpPOro OepyTcsi BBOAUMBIC B 6a3y 3HaHui yrBepxaeHus. LleneBoe
yreepxaenue file::consult(F) moGasnser dakter u3 ¢aiina F B xKoHerr cy-
IIECTBYFOIECH 0a3bl JAHHBIX.

Coxpanuth (PaKTel JUHAMHYECKOM 0a3bl JaHHBIX B (aiiie mo3BoJIseT
Berpoennbiid mpemukar file::save(X). Ctpoka X taxke 3amaetr umst daiina
WK yTh K HeMy. ClleyeT YUuTBIBATh, YTO IIPU YKa3aHUH IyTH 00PaTHYIO
KOCYIO 4epPTy HaJI0 TIOBTOPHUTH JABAXKIIBL.

IprMep KCIONB30BaHMUsI ITHX IPEAUKATOB NPHUBEICH HIDKe. B pasmerne
[elMM CHadala C [OMOIIBI0 mOpeaukara CONSult w3 TtekcroBoro daiina
"Styd.dba" umraroTcs hakTHI O CTYmEHTaX, 3aTeM C MOMOIIBIO TPEIUKaTa
dobavit oprammsyercsi mporecc BBOAA HOBOM HH(MOPMAIMHM O CTYACHTAX,
3aTeM C IIOMOIIBIO NpeauKaTa Save Bce (hakThl 3amuCHIBAIOTCS B (ailn
"Styd.dba". Takum 06pazoM, MPOUCXOAUT OOHOBIIEHHE 6a3bl JaHHBIX.

B aroit mporpamme (KOHCOJBHBINH PEXKHAM) B IIHKJIE OCYIIECTBIISCTCS
BBOJI MH(OPMAIMH O CTYAEHTAX M 3alliCh TIOJyYeHHBIX JJAHHBIX B 0a3y 3Ha-
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HUH B BUIE OTHOWICHUs cmydenm(<@OUO>, <epynna>, <pocm=>, <gec>).
[Ipu3HakoM OKOHYAHHS BBOJA JAHHBIX CIY)KUT CJIOBO "'KOHEIl"', BBEACHHOE
BMecTO Gamuiann. [Ipeaukar 6ui600_cmydenm TIO3BOJISET MPOCMOTPETH
BBE/ICHHbIC B 0a3y 3HaHWIT OTHOLICHMUS.

implement main
open core, console
constants
className = "main".
classVersion = "$JustDate: $$Revision: $".
clauses
classiInfo(className, classVersion).
[* ®opmuposaHue b6asbl 0aHHbIX 0 cmydeHmax */
domains
fio=string.gruppa=integer.rost=real.ves = real.
class facts — studentDB
ctyneHT:(fio, gruppa, rost, ves).
class predicates
% Bbi800 ecex chakmoes B[]
BbIBoA_cTyaAeHT:()procedure.
% 3anuck pakma e B/]
sanuce_B_6pa:(fio, gruppa, rost, ves)procedure.
clauses
[*Ecnu ecmb yxe makol ¢hakm e B[], mo He 3arnucbieams */
3anucb_B_6a(Fam, Ngr, Rost, Ves):-
ctygeHT(Fam, Ngr, Rost, Ves),!.
[* Ecniu Hem, mo 3anucame */
3anucb_B_6a(Fam, Ngr, Rost, Ves):-
assert(ctyneHT(Fam, Ngr, Rost, Ves)).

% Bhbi80o0d ecex chakmoes b/]

BbIBOA_CTyAeHT():-
stdio::nl(),
stdio::write("CTyaeHTbl u nx xapaktepuctukn”,"\n"),
stdio::write("®amunua “, "I'pynna ", "Poct ", "Bec "),
stdio::nl,
ctypeHT(Fio, Gruppa, Rost, Ves),
stdio::write(Fio," ",Gruppa, " ", Rost," ", Ves),
stdio::nl, fail.

BbIBOA_CTyAeHT():-
stdio::nl,
stdio::write("BbiBoa okoH4eH"), stdio::nl.

class predicates

dobavit:()nondeterm.

koHTponeb:(fio)nondeterm .

repeat:() multi.



I'nasa 5. Ynpaenenue gvinonnenuem npozpammol 97

clauses

repeat().

repeat():- repeat().

dobavit():-
write("BeeanTte gaHHble "),nl,
repeat(),/* Noemopsiem */
write("®amunus: "),Fam = readLine(),
[* Beodum chamurnuro */
KoHTponb(Fam).
I*Konmponse 3anucu */

koHTponb("koHel"). /* KoHeu npouecca sgoda */
KoHTponb(Fam):-
[* MpodomxeHue esoda */
write("l'pynna "), Ngr = read(),
I* BeoOum Homep epynirbi */
write("Poct "), Rost = read(),
[* Beodum pocm */
write("Bec "), Ves = read(),
I* Beooum sec */
H = readLine(),
3anvcb_B_6a(Fam, Ngr, Rost, Ves),
fail.
[* uHuyuupyem eo3zspam 015 noemopeHusi 8600a OaHHbIX
o criedyrowem cmydeHme */
clauses
run():- console::init(),
file::consult("D:\\Visual Prolog Projects\\
VvodBd\\Styd.dba",
studentDB),
BblBOA_CTyAeHT(),
dobavit(),
BbIBOA_CTyAeHT(),
file::save("D: \\Visual Prolog Projects\\
VvodBd\\Styd.dba",
studentDB),!.
run().
end implement main

IMpumep TexcroBoro daitna "Stud.dba™:

clauses
ctypeHT("MepenenkmnH N.B.",343, 180, 78).
ctyaeHT("PogmoHoBa W.IM.",344, 170, 62).
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IIpnMep BbINOJHEHNS KOHTPOJIBHOTO 3a1aHUA

3agaHue; MOMYYUTh JJIsl KAKIOW TPYIIIbI CIIMCOK CTYICHTOB M ONpee-
JMTh YUCJIO CTYJCHTOB B Tpymme. HaiiTh ayquropuu ¢ MakCHMMajbHBIM H
MHHHUMAJIBHBIM YHCIIOM MECT.

Paccmotpum pemrenne stoit 3amaun (ITpoekt Gui_Raspisanie) B pexu-
Me paboTHI ¢ Tpaduuecknm uHTepdeiicom. [IpaBmia co3nanns MPUI0KESHUS
¢ rpadyecKUM HHTepdeicoM paccMOTpeHs! B I1. 11, u mpexne yeM BbI-
TIOJHATH 3aJjaHHe IPOYUTANTE Hy>KHbIE ITyHKTHI 3TON IJIaBbI.

Beimonaenne mporpammsr (prc. 5.1) MpOUCXOAUT CIeIYIONIM 06pa3oM.
OtkpeiBaeTcs Ti1aBHOe okHO 3amau GUI_Raspisanie, ero MeHio comepur
nyHKTHL: "Onepauuu ¢ 6a3oi daktos”, "3anpocs”. MoryT ObITh BBINOJIHE-
Hbl aBe omnepanmu ¢ B/I: "3arpysursb/l" u3 daiina u "Coxpanntsb/l" B
¢aiine. [Tyskr meHto "3anpockl” BKItodaeT HOAITYHKTHL: "OTKpBITH hopmy

3anpocos”, "BreIBecTH crivcku rpymm .

42 GUL Raspisanie = | B [l
Onepauun ¢ 6azofi aktos | 3anpocs:  Window  Help
3arpysutsb/] F7 El
Coxpanueb/] F2
4 Pacnncanne [=nEeR

Exit

MakcuManeHan MUHUMANLHEA Haiiru

BMECTUMOCTH BMECTHMOCTH

200 10
N2 ayauTopim N2 ayauTopum

324 411

CnucoK rpynnel BeeauTe HoMep
4 Messages HMBeaHos rpynnel

Basa nanHuix D: Wisual Prolog Projects\GUL_Raspisanie \Frasp. txt sarpywera | || 1€1POB

CrMcok cTyaeRTos rpynms! 243 Viearuy

Msaros TyHesa

Merpos 4

Visary

TNiyHesa

Cricor okomen

weno cryaeHToB=4 Hucno cryfedtos 4

CricoK cTyaenTas rpynns 244

Bonkos

Moo

Criucor okomen

wico cTyaenToB=2

Ofwee W0 cTyaeHToB=6
WHH_ayR =411 MAH_Kon = 10
MaKE_aya = 324 MaKc_kon = 200

Visaros

|

WsarmH

Tynesa

Cricor okomen

243

< v

I ——————————————

Puc. 5.1. Oxno 3adau npoepammer Gui_Raspisanie

dopma 3arpocoB npuBeAeHa Ha puc. 5.1. B Hell npu HaXaTHN KHOIKH
"Haiitu" BeIBOAMTCS MH(DOpPMAIUs 00 ayTUTOPUSIX ¢ MUHUMAJIBHON M Mak-
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CHMaJIbHOH BMECTUMOCTBIO, IIPH HaXKaTHH KHOIKH "BBIBECTH CITMCOK rpyn-
bl B OKHE BBIBOJIA MOSBIIIETCS CIIUCOK I'PYIIBI M KOJTMYECTBO CTYCHTOB B
rpymnie, HoMep KOTOpOH 3a/laH I0JIb30BaTelieM B TEKCTOBOM T1oj1e "Beeaute
HOMeEp TPYNIbI".

[Ipu pabore B pexume rpadpuyeckoro nHrepgeiica He0oOXOJMMO CO3/1aTh
naker Prasp, B Hem xnacc Crasp u ¢opmy FrmRasp. ®opmy HamomHuTh
HYKHBIMHU YMPABISIOMMME 3JIEMEHTaMH, U3MEHHUTh ITyHKTHI MEHIO TJIaBHO-
ro OKHa 3aaad. Jlanee K ympaBISIONIMM 3JEMEHTaM MEHIO U (OPMBI MOJ-
KIIFOYHTH COOTBETCTBYIOIIME 00paboTunku. Hwke npuBeeHBI JIHCTUHIH
MOJyJIeli COOTBETCTBEHHO: (aiin peanm3anuu kiacca Crasp.pro, oObsBie-
aue kmacca Crasp.cl, pparments daiina peamusarmu Gopmsl frmRasp.pro u
(parmenTsl Qaiina peanusanuu riraBHoro okxa TaskWindow.pro, B xoto-
PBIX OIHCaHBI Bce 00paboTunKy U cama 6a3a 3HaHUIL.

[* Mpumep ebinonHeHuUs1 3a0aHus 8 pexume pabomal ¢ epaghudecKum
uHmepgeticom */
[* ¢balin peanusayuu knacca Crasp.pro */
implement crasp
open core,stdio
constants
className = "Prasp/crasp".
classVersion = "$JustDate: $$Revision: $".
clauses
classinfo(className, classVersion).
[* Mprmep BbINONHEHUA 3adaHns 4 */
class facts — raspisanieDB /* OnucaHue ¢gpakmos B[] */
kol:(kol_vo) determ.
cryaeHT:(fio, ngruppa).
sum:(kol_vo) determ.
rpynna:(ngruppa, fucultet, kol_vo, fio).
avcumnnuHa:(shifr, discip, kol_vo).
npenogasaTtens:(fio, kaf, tel).
ayauTopus:(nau, tip, kol_vo).
pacnucaHue_3aHatuii:(ngruppa, shifr, fio, nau, denj, vremja, c_z).
max_min:(kol_vo, nau, kol_vo, nau)determ.
clauses
ctyaeHT_n(dwno, Homepl'P):-ctyaeHT(Puro, Homeplp).
class predicates
[* MNpedukam nepe3sanucu B[] gpakmoes u3 gadina FileName */
reconsult : (string FileName).
clauses
reconsult(Filename) :-
retractFactDB(raspisanieDB),
file::consult(Filename,raspisanieDB).
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[* MMpedukam ebinonHsaemcs npu ebibope rnyHKkma MeHH
"3aepysumbb/"*/
class facts
currentDirectory: string:=
/* OnucaHue ¢hakma currentDlrectory */
clauses
3arpy3utbb[():-
currentDirectory:=directory::getCurrentDirectory(),
directory::setCurrentDirectory("..\\"),
Filename = vpiCommonDialogs::getFileName
(", ["Text files (*.txt)", "*.*"],
"3arpy3|<a B[ o ctypgeHtax", [], ".", _),
directory: setCurrentDlrectory(currentDlrectory)
reconsult(Filename),
stdlO::writef("Basa gaHHbIX % 3arpyxeHa\n”, Filename).
3arpy3utbb/().
[* MMpedukam ebInonHsaemcs npu e8plbope rnyHKmMa MeHH
"CoxpaHumbB" */
clauses
coxpaHnTbb():-
currentDirectory:=directory::getCurrentDirectory(),
directory::setCurrentDirectory("..\\"),
Filename =vpiCommonDialogs::getFileName(
["Text files (*.txt)", "*.*"],
"3arpyska B[] o ctygentax”, ], ".", ),
directory: setCurrentDlrectory(currentDlrectory) !,
file::save(Filename,raspisanieDB),
stdlO::writef("Basa gaHHbIX % coxpaHeHa\n", Filename).
coxpanuteb[]().
clauses
/* Bb180od criucka ghamunuti cmydeHmos epynrib|
u onpedeneHue yucna cmydeHmos 8 epynre */
cnucok_rpynnei(NG, _):-  assert(kol(0)),
ctypeHT(F, NG), write(F), nl,
retract(kol(N)),
N1=N+1,
asserta(kol(N1)), fail.
cnmcok_rpynnbl(NG,Nst):- retract(kol(Nst)),
write("Cnuncok okoH4eH"),nl.
I* [Ins kaxooud epynrbi 861800UMCS CrUCOK cmydeHmos u ornpedesnsem-
CS 4yucno cmydeHmoe 8 epynrne, a makxe obwee Jucro cmydeHmos */
cnuncku():- assert(sum(0)),
rpynna(Ng, —_ _)1
write("Cnucok ctygeHToB rpynnel ', NG), nl,
cnucok_rpynnbi(Ng,Nst),
write("umcno ctygeHToB="), write(Nst), nl,
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retract(sum(S)),
S1 =S + Nst,
asserta(sum(S1)),
- fail.
cnmcku():- retract(sum(S)),
write(" O6Luee yncno crygeHTos="),
write(S),nl.

[* Onpedensomces aydumopuu ¢ MakcuMarsbHbIM U MUHUMAaIbHbIM Yuc-

oM mecm */

ayauTtopun_Makc_MuH(Aumax, Nmax, Aumin, Nmin):-
assert(max_min(0, 0, 1000, 1)),
aygutopusa(Au, _, Ns),
retract(max_min(Max, Amax, Min, Amin)),
HanbonbLlee(Au, Ns, Amax, Max, Amax1, Max1),
HaumeHbLliee(Au, Ns, Amin, Min, Aminl, Minl),
asserta(max_min(Max1, Amax1, Minl, Aminl)),
fail.

ayauTtopum_Makc_MuH(Aumax, Nmax, Aumin, Nmin):-
retract(max_min(Nmax, Aumax, Nmin, Aumin)).
I*lMpedukamsbi onpedeneHusi Haubobwez0
U HauMmeHbLweao u3 08yx anemeHmos*/
Hambonblwee(Au,Ns,Amax,Max,Amax,Max):- Max>Ns.
HanbonbLwee(Au,Ns,Amax,Max,Au,Ns):- Ns>=Max.

HanmeHbLuee(Au,Ns,Amin,Min,Amin,Min):- Min<NSs.
HanmeHbLee(Au,Ns,Amin,Min,Au,Ns):- Ns<=Min.
end implement crasp

/*OnucaHue knacca Crasp - ¢ghalin crasp.cl*/
class crasp : crasp
open core
predicates
classinfo : core::classinfo.
domains /*Tunbl OaHHbIX */
fio=string. fucultet=string. discip=string. tip=string.
kaf=string. tel=string. denj=string. c_z = string.
ngruppa=integer. kol_vo=integer. shifr=integer.
nau=integer. vremja = integer.
predicates /*lpedukambi, docmyrHbie OpyaumM Krnaccam */
cnucok_rpynnbl:(ngruppa, kol_vo)determ (i,0).
cnvcku:() determ.
ayautopum_makc_muH:(nau, kol_vo, nau, kol_vo)
nondeterm (0,0,0,0).
HamnbonbLwee:(nau, kol_vo, nau, kol_vo, nau, kol_vo)
nondeterm (i,i,i,i,0,0).
HanmeHbLLee:(nau, kol_vo, nau, kol_vo, nau, kol_vo)
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nondeterm(i,i,i,i,0,0).
sarpy3utbb[:().
coxpaHnTbb[l:().
ctyaeHT_n:(fio, ngruppa)nondeterm (i,0) (i,i) (0,0) (0,i).
end class crasp

[*®atin peanusayuu ¢popmbi — ¢halin frmRasp.pro (ppasmeHmsi) */
implement frmRasp

inherits formWindow

open core, vpiDomains

[*30€Ch MPOMYWEH MEKCM......ii et e iee e iee e */
clauses % CosdaHue ghopmbi U ee omKpbimue
display(Parent) = Form :-
Form = new(Parent),
Form:show().

clauses % MHuyuanusayusi napam. popmbl
new(Parent):-  formWindow::new(Parent),
generatedinitialize().

[* Obpabomuyuk KHonku "Halmu" aydumopuu ¢ MakcumarbHoU
U MUHUMasIbHOU 8MeCmuMocmbio*/
predicates
onMax_min_a_puchClick : button::clickResponder.
clauses
onMax_min_a_puchClick(_Source) = button::defaultAction:-
crasp::aygutopun_makc_MuH(Nal,Kal,Na2,Ka2),
max_ctl:setText(tostring(Kal)),
min_ctl:setText(tostring(Ka2)),
aumax_ctl:setText(tostring(Nal)),
aumin_ctl:setText(tostring(Na2)),
stdio::write(" mnH_ayg =",Na2," muH_kon =" ,Ka2,
"\n makc_aya = ",Nal," makc_kon = ",Kal), stdio::nl,!.
onMax_min_a_puchClick(_Source) =button::defaultAction().

I* Bbigod criucka epynnbi 8 listbox:listcriucok_ctl */

predicates
cnucokl p:(crasp::ngruppa)procedure.
clauses
cnucokl p(Ngruppa):- listcnucok_ctl:add("Cnucok rpynnsl”),

crasp::ctygeHT_n(Pwo, Ngruppa),
listcnncok_ctl:add(Pwo), fail.
cnucokl p(Ngruppa).
[*O6pabomuyuk KHorku "Bbeigecmu crniucok epynmbl™/
predicates
onPushButtonClick : button::clickResponder.
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clauses
onPushButtonClick(_Source) = button::defaultAction:-
Ngruppa = ngr_ctl:getText(), cnucokl p(toterm(Ngruppa)),
crasp::cnucok_rpynnei(toterm(Ngruppa), KI_vo),
listcnncok_ctl:add(tostring(KI_vo)),
kol_ctl:setText(tostring(Kl_vo)),!.
onPushButtonClick(_Source) = button::defaultAction.
% This code is maintained automatically,
% do not update it manually. 22:52:06-28.7.2010

% end of automatic code
end implement frmRasp

[* ®paemeHmel ghalina peanusayuu enasHo20 okHa 3aday —
TaskWindow.pro*/
implement taskWindow
inherits applicationWindow
open core, vpiDomains
[*¥ 30€Ch MPOAYUIEH MEKCIT ... it */

[* Obpabomyuk cobeimus "Bbibop nyHkma meHio "3aepysums B™*/
predicates
onFileNew : window::menultemListener.
clauses
onFileNew(_Source, _MenuTag):-
crasp::3arpysuTtbb[l(),crasp::cnuncku(),!.
onFileNew(_Source, _MenuTag).
predicates
I* Obpabomyuk cobeimus "Bbibop nyHkma meHto "Edit/Omkpsims gop-
My 3anpocog""*/
onEditUndo : window::menultemListener.
clauses
onEditUndo(W, _MenuTag):- S = frmRasp::new(W), S:show().

end implement taskWindow

KoHTpoJibHBIE BONIPOCHI

Kax omuceiBaeTcst BEIOOp M3 ajnbTepHaTHB Ha [Iposore?

Kax BBITOJTHSAETCS TIPOrpaMMa ITPU HATHYMH HECKOJIBKHUX YTBEPKICHHUIM
B OTIPE/ICIICHUU?

JIist Kakux 1iesiell NCIob3yeTCst BCTPOEeHHbIH npeaunkar fail?

KakoBBI TIpaBuiia OpraHMW3aIiK MOBTOPSIONIETOCS MPOIlecca ¢ IMOMO-
meo fail?

UYro Takoe quHaAMHYecKas 6a3a (haKTOB M KaK €€ CO31aTh?
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6. Kakue mpeaukatsl npeoOpa3oBaHuil TUHAMHYECKOH 0a3bl TaHHBIX Bbl
3gaere? [TosscHUTE, KaK OHM BBINOJIHAIOTCA?

7. Kax na Ilposore opraHu3oBaTh BEIYHCIEHHE CYMMBI, IPOU3BEICHHUS?

8. B kakux cimy4asx HEOOXOAMMO HCIIONb30BaTh npeaukar repeat? Kax
€ro OIpPEICITUTh?

9. Kakue BCcTpoeHHBIE TIPEIUKATHI TO3BOJIIIOT COXPAHUTD TUHAMHYECKYTO
6a3y akToB B (aiisie 1 BoccTaHOBUTE ee U3 (aitna?

10. Yo ommchIBarOT KiIrOUYEBbIe cioBa hondeterm u determ?

KouTtpoabHblie 3a1anns

Haricars 11t cBoero BapuanTa u3 3aanust Ne 2 ciie/iyromme OT4eThl.

1. TTonmy4uTh CIIMCOK BCEX CTOJMIL IS KaXKIIOM YacTh CBETa, MOJCYUTATH
JUISL HUX CPEeHEe YUCIIO XKUTENEH U HAWTH CTOJHUILY ¢ MAKCUMAIBHBIM YHCIOM
JKUTEICH.

2. ITomy4nThb CIIUCKHU ceMel ¢ OJJHUM PEOCHKOM, C IBYMSI JIETbMH, CKOJILKO
JIeTel TIPUXOANTCS Ha OTHOTO POJIUTEIIS.

3. [Tomy4uTh CIMCKU pOMAHOB, TIHEC, MTOBECTEH W TIOACUUTATH YIS KaXKIOH
KaTEropuy CPEIHEE YHCIIO CTPAHHUIL.

4. TlomyunTh CHMCKM CTYJCHTOB JUISI KaXIOW TPYMIIBI, MOACUUTATH IS
Ka)XI0M TpyNNbl YUCIO CTYACHTOB B HEH, YMCIIO U3YYAIOLIUX AHIIMHCKUI
SI3BIK.

5. [ony4nTh BEIOMOCTb 9K3aMEHa 10 HEKOTOPOI TUCIUILIMHE IS 3a/1aH-
HOM TPYIbI, MOJCUUTATh CPEAHHUI Oaiut Uisi OIIEHOK BBIOPaHHOTO AK3aMEHa.
IloncunTate YKCIO OTIMYHUKOB, XOPOIIKCTOB B IPYTIIIE.

6. [ToyryunTh CITCOK JIEKapcTB B IaHHOH arTeke 1o rpymmaM. [loxcunrars
CPEIHIOI LICHY 331aHHOTO JICKapCTBa B allTeKax TopoAa.

7. Iomy4nTs cricok GuiIbMOB, WAYNIMX B KaKoM KuHoteatpe. [To kax-
JoMy GHIBMY B 33aHHOM KHHOTEATPE OJCUUTATH OOIIYI0 CyMMY BBIPYUKH.

8. Iomy4nTh CIIMCOK M3AAHM T KaXKJO0TO ITOIMCYHKA U MOICUUTATh, HA
KaKylo CyMMy OH HOJIHCAJICS.

9. Inst Kax10¥ JIMYHOCTH HOJIYYUTh CIIMCOK BCEX JPY3el U MOJICYUTATh UX
CpEeHUI BO3pacT.

10. [Mosry4nTh CHKMCOK MAIMEHTOB, MOTYYaBIINX OOJILHUYHBIA B TEKYIIEM
ro/ly, OMpeAeNUTh UX KoaudecTBo. OmnpenesuTs caMoro CTaporo M camoro
MOJIOJIOTO MAIUEHTa MOTUKIMHHUKH.

11. Momyuuts cnmcok yuraresneil. OnpenennTb CpeaHU BO3pacT yuTare-
JIel ¥ KOJIMYECTBO JOJDKHUKOB. JIJIs 3aaHHOTO YUTATENs] ONPENeIUTh KOJU-
YECTBO B3STHIX 3 ONpPEEIEHHbIN IePHO]] KHUT.

12. Tomy4nTs A1 KQKAOTO MPENOaBaTeNsl CIIUCOK YNTAEMBIX UM JIUCIIH-
winH. ONpeaenuTs MaKCUMAIIBHBINA, MUHUMAJIBHBIA U CPEITHUI OKJIapl mpe-
HoJaBaTeNei.
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13. TTomy4nTh U1 KQXKII0H IPYIIIBI CIIUCOK CTYJEHTOB U ONPENEINUTh YHC-
JIO CTyZeHToB B rpymme. OcyIIecTBUTh MPOBEPKY PACIUCaHUSA. BO BCEX JIH
Ha3HAYEHHBIX 10 DPACIMCAHUIO ayJAWUTOPHSX XBaTraeT MeCT Uil CTYAEHTOB
rpymnibl. OnpesenuTh ayuTOPHN ¢ MAKCUMAJIbHBIM U MUHUMAJILHBIM YHCIIOM
MECT.

14. Tlony4nTh CIMCOK apTHCTOB, 3aHATHIX B JaHHOM (HJIBME, U ONpee-
JIMTh WX CPEIHUH Bo3pacT. g KaKI0ro pexHccepa MOACYUTATh YUCIO €ro
(HUIEMOB.

15. Ins xakmoro BOMpoOca MONYYHUTH CHHCOK NMPABHIGHBIX M HETIPaBHIIb-
HBIX OTBETOB, TOJICYNTATh NX KoIndecTBO. HaliT BOMpOCk ¢ MaKCHMAaIBHBIM
1 MHUHHMAJIbHBIM YPOBHEM CIIOKHOCTH.

16. st kax0i rpyMIibl MOMYYHTh CIHCOK CTY/ICHTOB C YKa3aHHEM pas-
Mepa €ro CTHICHAWH, MOJACYHTATh OOLIyI0 CyMMy CTHUIEHIMH B TpyIIe, a
TaKKe CPEAHUN pa3Mep CTUIICH IUH.

17. {ns xkaxmoro OJro/ia MOJYYUTh CITUCOK HEOOXOMUMBIX MPOIYKTOB H
MOJICUMTATh OOIIYI0 KaJopuiHOCTH Omoza. HalTn mpomykThl ¢ MakcHMallb-
HOM 1 MUHMMAaJIbBHOW KaJIOPUIHOCTBIO

18. JInst kaxa0il Tpynmnbl MOMYYUTH CIHCOK CTY/ACHTOB C YKa3aHHEM HX
BO3pacTa, Beca U PocTa, OINPEIETIUTh CPEAHHUI BO3PACT, BEC U POCT B TPYIIIIE.
Haiitn camMoro BBICOKOTO CTY/EHTA.

19. Ins ka>Xxaoro MpogyKTa MOMYYUTh CIHMCOK TTOCTABIIMKOB, ONPEIEIHTh
MX KOJIMYECTBO, MAKCHMAJIbHYIO 1 MUHUMAITbHYIO [IEHY TPOTYKTa.

20. [Inst Ka)KI0TO TperoiaBaTes HOJIyYUTh CIIMCOK €ro cTatel, omnpese-
JIMTh UX KOJMYECTBO M 00IIee YuciIo cTpanull. HalTu craTteio ¢ HanOoIbmmmM
1 HAaMMEHBIIINM YHCIIOM CTPaHHUIL.

21. Tloy4yuTh CHMCOK IIAaXMATHUCTOB C YKa3aHHEM YHCJIa BBIMTPAHHBIX U
MPOUTPaHHBIX MapPTUH, JUIS K&KIOW MapTHH MONYYUTH CITUCOK XOJOB U TOJ-
cumTarth oo1ee BpeMs OelbIX U YEPHBIX.

22. [Inst KaXI0ro MaplupyTa MONYYUTh CIIMCOK OCTAHOBOK M IOJICUHMTATh
UX YHCIIO, TOJICYMTATh YMCIO OOCITYXXMBAIOMIMX MapuIpyT MallMH HA TEKy-
uiyro aaty. HallTy MapmpyTsl MakCUMaabHON M MUHUMAJIbHON NMPOTSKEHHO-
CTH.

23. [Inst kaxaoro TeneoHa MOTyYUTh CIIMCOK €ro MEeXKIYTOpPOIHHX Iepe-
TOBOPOB U TIOJICYMTATh OOIIYI0 MPOAODKHTENBHOCT M CTOMMOCTh. Haiitn
BJIAJIeNblia ¢ HAHOOMBIIEH MPOOIIKUTEIBHOCTBIO MEXIYTOPOIHBIX IMEPEro-
BOPOB.



I'naBa 6. PEKYPCHUS

Hrepanuonnsie mpomeccol. [Iporiece, COCTOSHHE KOTOPOTO Ha TEKY-
[IeM IIare 3aBHCHT OT COCTOSHHUS 3TOTO € IPOoIlecca Ha MPEeIbLIYIIHX
arax, HasbIBA€TCsS MHOTOIIATOBBHIM MTEPALMOHHBIM IIPOLECCOM M OIUCHI-
BAETCS CIEAYIOLUIUMHU PEKYPPEHTHBIMU COOTHOILEHUAMU:

(6.1a)(HaganbHbBIE YCIOBHS)

Yo = Qo, Y1 = A1,y Yr1 = Ar;

(6.16)(Texyiuii MOMEHT)

yk = f(yk: yk-ll yk-Zv"'v Yk-n X), (61)
(6.1B)(ycmoBre OKOHYAHWS)
k=r,r+1, .. .., k=N,

riae T — npousBonbHas GyHKIMS, KOTOpas MOKET ObITh 3a/laHa aHATUTHYE-
CKH, CIIOBECHO, B BUJI€ aJrOPUTMa U T. J.; Y; — COCTOSIHHE mpoliecca Ha i-M
mrare; X — mapaMeTpsl mporecca.

YactapM cirydaem (6.1) siBIsieTCss OHOMIATOBBIM WTEPAIIMOHHBINA TPO-
niecc Yo=Ff(Yn.1), B KOTOpPOM TeKyIIlee COCTOSHHUE 3aBHCHUT TOJBKO OT IPEIIBI-
nyuiero. [TppumepaMu UTepaiOHHBIX TPOIECCOB SBIISIOTCS:

. BeryHcCIeHne cyMMbL: So=0, Sy=S,.1+Up, N=1, 2,...;

BhIYHCIIEHHE TipousBeeHus: Po=1, P=P,1-:m,, n=1, 2,...;

Beruncienue akropuana: 0! = 1, k! = (k- 1)1-k;

BBIUKcaeHUe yncen ®uddonaun: F=1, F,=2, F,=F,1+F.;

MHOTHE JpyTHE.
[IporpaMmmupoBaHHEe HUTEPAIMOHHBIX MPOLECCOB M0 PEKyPPEHTHBIM
dopmynam (6.1) MOXKET OCYIIECTBISTHCS ABYMsI CIIOCOOAMH: METOJIOM HUTe-
panuu (TIOBTOPEHHI) U METOAOM peKypcuu. MetoJ urepanuii pacCMOTpeH
B 4eTBepTOil rase. [l ero peaiu3allid OPraHMU3yeTcs MUK, Ha KaXI0M
1are KOTOpOro TeKyIee COCTOSIHUE Mpolecca MOIyYaeTes yTeM n3Bjede-
HUSI M CTHPAHUS U3 JAWHAMUYECKON 0a3bl JaHHBIX HHGOPMAIMHA O €ro
MPEALIECTBYIOIIUX COCTOSHUSIX, BBIYUCICHHUSI HOBOTO 3HAYEHUS M0 (opMy-
ne (6.16) u 3amucu BHOBGH TOJNYYEHHBIX 3HAYCHHH HA MECTO COOTBETCT-
BYIOIIMX MNPEANISCTBYIOIIUX cOCTOsiHUU. Tak, HampuMep, peKyppeHTHbIM
COOTHOIIIEHUSAM, OMHUCHIBatomnM Berurciecaue F = NI, MoxeT ObITh MOCTaB-
JieHa B COOTBETCTBHE ciemyrolias mporpamma Ha siseike Visual Prolog, B
KOTOpOU (haKTOPHAJ BEIYMCIIIETCS METOIOM MTEPAIIHH.

[*®pasmeHm npoepamMmbl 8bI4UCTIEHUS hakmopuana
memodom umepayuu */
class facts
dak:(integer, real)determ.
class predicates
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dakTopuan:(integer, real) determ (i,0).
repeat:() multi.
clauses
repeat().
repeat():- repeat().

daktopuan(N, F):-
asserta(dak(0, 1)),
[* 3anucek 8 b3 HayanbHbIx ycrosull */
repeat, /* 3a2onosok yukna */
retract(dak(K, P)),
[* cmupaHue u3 b3 npedbidyuwux 3Ha4eHul */
K1=K+1,
P1 =P *K1,
asserta(dak(K1, P1)),
[* 3anucb 8 53 HosbIx 3HayeHul */
K1 =N, !, /* ycriosue okoH4YaHus yukna */
retract(dak (N, F)). /* ebie00 pe3ynsmamos */
clauses
run():- console::init(),
write("BBeauTe uncno, daktopuman Kotoporo Bbl
XOTUTE Nony4mTs "),
K = read(), daktopuan(K, F),
write("dpaktopuan(”, K, ")=", F), nl, L.
run().

OOparuTe BHIMaHHE Ha 3HAK OTCEYCHUS ! B KOHIlE Tena mpaBmia ¢ak-
mopuan(N, F), 6e3 3Toro 3HaKa Mmporecc BEIYUCICHAM MOKET 3aIUKIHTECS.

6.1. BBeneHune B peKypcHI0

B Maremaruke pexypcusi onpenensiercss Kak crnoco0 onucaHus o0bek-
TOB, JTaHHBIX, MPOLECCOB WM (YHKIMH Yepe3 caMHuX cedsi. PekyppeHTHbIe
cootHomeHus (6.1) mpexcraBnsAOT coOOM Kak pa3 Takoe omucaHue. B HHX
Iporecc Ha N-OM IIare OINpeJeNsieTcsl Yepe3 TOT K€ caMbli Iporecc Ha
(n-1)-m mare. YtoObl IepeiiTH K PEKYPCUBHOMY OIMPEICIICHUIO B IIPOTPaM-
Me, HeoOXOIMMO ISl ONIMCAHUsS TPOIIecca ONMPEISNIUTh NPEIUKAT, KOTOPBIH
obparaics OsI K camoMy cebe (T.e. K OIMMCAHUIO TOTO JKE Mpolecca) MpH
OPYTHX 3HAYCHUSIX apryMeHTOB (HampuMep, IPH APYroM HOMeEpe Iiara
Kl = K-1). TIpu 5ToM Kak OBl JOMyCKAETCs, YTO YK€ MMEETCS OMHCAHUE
nporiecca, KOTopoe NpaBHILHO BhIMONHAeTcs s aprymenta K — 1 u, cre-
JIOBaTEJIbHO, TO3BOJISIET IMOJYYUTh COCTOSHHE Y3 Ha TPEIIIECTBYIOLIEM
mare. Hanpumep, pekyppeHTHBIM COOTHOIIEHHUSIM, OITMCHIBAIOLIMM IIPOIECC
BeruncieHus ¢akropuana F = N! u Berancienus uncen @uboHau4n, MOKHO
MIOCTaBUTh B COOTBETCTBHE CIIeIyIONIyIO Tporpammy Ha [Iposnore.
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Ipumep 6.1:
[*BbiyucneHue ¢hakmopuana u yucesn ®uboHay4yu MemodoM HUCXOOS-
weul pekypcuu*/
class predicates
dakT:(integer, real)nondeterm (i,0).
duboHayuum:(integer, real)nondeterm(i,o) .
clauses
[* Hucxodsauwas pekypcusi — ebiyucrnieHue gakmopuana */
dakt(0, 1):- \. /* HavyanbHbIe ycriogus *|
dakt(K, F):-
I* mekywee cocmosiHue Ha waze K */
K1 =K-1, *K1 - Homep npedbidywiezo waza */
dakt(K1, F1),
[* F1 — npedwecmeyroujee cocmosiHue */
F=F1*K.
[* onpedeneHue mekywe2o cocmosHusi */

I* Hucxodsauwjas pekypcus — ebiyucrieHue qucen @uboHayqyu */
duboHauuun(0, 0):- . /* HavanbHbIe */
dnboHavun(l, 1):-! . /* ycriosus */
dunboHauun(K, F):-

K1=K-1,
dunboHauun(K1, F1), /* F(K - 1) */
K2 =K- 2,

dunboHavwun(K2, F2), /* F(K - 2) */
F=F1+F2. /*F(K)=F(K-1) +F(K-2) */
clauses
run():-
console::init(),
write("BeeaunTe uncno, akropuan kotoporo Bel xoTute
nony4nTs"),
K = read(), daktopuan(K, F),
write("dakropuan(",K,")=",F), nl,
dakT(K, F1), write("dakt(",K,")=",F1),nl,
dpunboHauun(10, Z), write("pmdonauun(’, 10, =", 2), \.
run().

W3 npumMepoB ciieyer, 9To ecii IMpoLece ONHCaH PeKypPEHTHBIMHU CO-
oTHowmeHussMH Timna (6.1), To popManbHO mepexo K peKypCUBHOMY OITHCA-
Huro Ha [Iposore ocymiecTBisieTcs: TOCTATOYHO MPOCTO.

6.2. Kak nucath peKypcHMBHbIE Onpe/ie/eHus

B nepByio odepenp HEOOXOAUMO HOCTapaThCA OMMCATh MPOLECC pelle-
HUS B BHJC PEKyppeHTHbIX cooTHomenui (6.1). B Hux ¢ynkius f moxer
OBITH BBIpa)KeHA B CJIOBECHOW (hopme. 3aTeM pa3/iesIuTh 3TO ONMCAaHUE Ha 2
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YacTH: COOCTBEHHO PEKYPPEHTHbIE COOTHOIICHHS U COOTHOILICHUS, 33]1a0-
mue rpaHndHble (HauaabHBIC W KOHEYHBIE) yCIoBUs mpoiecca. Hampumep,
B 3agaue BBIYMCIeHUs (hakTopuana cootHorreHus (6.1) pasbuBaroTcs Ha
CJIEYIOIIHE 2 YaCTH:

I'pannunbIe yCn0BUs PexyppeHTHBIE COOTHOLLIEHUS
0! = 1 — nauanvuvie ycrosus k! = (k- 1)rk;
k = N — ycrosus oxonuanus k=1, 2, 3,...

PekypcuBHOE omnpereneHie B MporpaMMe TAKKe JCIUTCS Ha JIBE YacTH.
OpnHa M3 HUX COOTBETCTBYET PEKYPPEHTHBIM (HOPMyIIaM M COCTOUT W3 Ipa-
BIJI, B TEJIe KOTOPBIX IPUCYTCTBYET LEIEBOC YTBEPIKACHUE C TEM JKE Ipe-
QMKaTOM, YTO M 3arOoJIOBOK NPaBUIA, T.C. M3 IPABHI, PEKYPCHBHO BBI3bI-
BaOIIUX caMux cebst. Jpyras 4acTh COAEPIKUT YTBEP)KACHUs, OIUCHIBAIO-
e TEPMUHAJIBHYIO CUTYallHIo, T.€. CUTYAllHIO, B KOTOPOil PEKYPCHUBHOE
obpallieHue mpeauKara K caMoMy cebe mpekpaiaercs. B kauecTBe TepMu-
HAJIbHOW CHUTyallid BBHIOMpAeTCs OMHO U3 TPAaHUYHBIX YCIoBHH. OObIYHO
TEPMHUHAJBHASI CUTyallUsl SIBJISIETCS MEPBbIM YTBEPKIEHUEM B Ompejie-
JeHnd. B 3TOM cllydae BOT YTO MPOMCXOAUT MPHU BBIIOJHEHHH (CM. MpH-
Mmep 6.1):
®  OLICHUBACTCS MEPBOE YTBEPXKACHUE B PEKYPCHBHOM OIPE/ICIICHUH,
®  cCIM MEPBOE YTBEP)KACHUC HE BBIONHSICTCS, OCYIIECTBILICTCS Mepe-
XOI K CJEAYIOIEMY B ONPEACICHHH YTBEP)KACHUIO, © OHO OLICHUBACTCS.
OGBIYHO ITO MPABUIIO, KOTOPOE COACPIKHUT YCIOBHE, HAYMHAIOUIES PEKYp-
CcHIO;
®  [OCIC MPOXOXKICHHS MEPBOTO YPOBHS PEKYPCHUH BBIIONHEHHE BO3-
BpalllaeTcs K epBOMY YTBEPIKACHUIO B OTPEACICHUH U OISITh OIIEHUBACTCS
€ro UCTUHHOCTb;
®  eclM OLICHHWBAHHE TMEPBOTO YTBEPXKICHHS 3aKaHUMBACTCS HEyaauei,
BBINIOJIHEHHE MEPEXOIUT KO BTOPOMY B OIPEICICHHN YTBEPIKIACHUIO H BXO-
JIMT BO BTOPOH YPOBEHb PEKYpCHH. DTOT MpPOLECC MPOJOIDKACTCS A0 TeX
1op, MoKa TepBoe yTBEepxkIcHHEe (coaepikalliee TePMUHAIBHYIO CHTYAIIHIO)
HE BBIIOJHHUTCSA ¥, TaKMM 00Opa3oM, CHENAeT ONPEICICHHE YCICIIHBIM U
OCTaHOBHT PEKYPCHIO.

B 3aBuCHMOCTH OT TOTO, KaK OCYIIECTBISETCS MEPEXOA OT COOTHOLIE-
Huit (6.1) kK mporpamme, pasIMYarOT ABA PAa3HBIX CTHIISL PEKYPCHUBHBIX OMpe-
JENCHHUN: HUCXOSIIAst PEKYPCHS M BOCXOIAIIAS PEKYPCHSI.

6.3. Hucxoasimas pekypcust

IIpu Hucxomsuiedl pexypcuu onucanue mporecca (6.1) HauuHaeTcs ¢
KOHIIa, ¢ MOMeHTa N 1 HOMep Iara oCTeTleHHO yMeHbIaeTcs Ha 1.
dakT(N, F)- N1 =N-1,
dakt(N1, F1),
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F=F1*N.

B kauecTBe TepMHUHAIBHOH CHTyalMy BHIOMPAIOTCS HadaJIbHBIE YCIIO-
BUs. YCIIOBUSI OKOHYAHHS HCIIONB3YIOTCS KaK 3HAUCHUS apIyMEHTOB Iielle-
BOTO yTBepsKAeHUsA-3anpoca: gpaxm(4, F).

Bce aTo xopomo npocnexuBaercsi B npumepe 6.1, rie ucnosibp3oBaHa
TEXHUKA HUCXOJAIICH pekypcuu. TepMuH "HHCXOsmas” TPOUCXOIUT OT
TEepMHUHA "HHUCXOJIsIIee TIPOSKTHPOBaHKe" U 0003HaYaeT pa3OMeHHe OCHOB-
HOHW 3amaun Ha Ooyee mpocThle mon3anaun. OCOOEHHOCTBIO pa3OHueHHs B
PEKYPCUBHOM OIPEACICHUH SBJISAETCS TO, YTO MOJ3aa41 SBIISIOTCS MOJ00-
HBIMH (T.€. KONHMSAMH) UCXOTHOM 3a1aun, a 6oJiee MPOCTBIMH OHU OKa3bIBa-
I0TCS 38 CYET IPYTHX UCXOIHBIX JaHHBIX.

npsiMow xop, dhakT(3, F)) dakt(3, 6)

dakT(0, 1) akt(3, 6)
ybakr(2, 2, F=F.*3
6=2*3
dakT(2, 2)
Ybakt(L D), OFi=FR*2
1=1%*2
dakt(1, 1)
0=1-1 > dakT(0, F3) ) dakt(0, 1) Fo=F3*1
1=1*1
dakT(0, 1) .
TEPMUHaNbHas cUTyauusi obpaTHbIN xon

Puc. 6.1. U-HJIH-0epeso 0ns Hucxoosueti peKypcuu

PaccmotpumM mpouece Hucxoasmiel pekypeun s npumepa 6.1 (F=N!).
Onwmmrem ero ¢ nomoinsto M-NJIN-nepesa, mpeacraBieHHoro Ha puc. 6.1,
qutst 3anipoca gpaxm(3, F).

W3 ananms3a cxeMsl CIEAYeT, 4TO MPOIECC BBIIOJIHEHUS PEKYPCHBHOTO
OTIpEIeTICHNS] MOYKHO pa3OUTh Ha TPH YacTH.

e  MpsIMOi X0 — C MOMEHTA AKTUBH3ALMH IIETIEBOTO YTBEP)KACHHUS /0
MOMEHTA JIOCTHXKEHUsI TEPMUHAILHON CUTyalluH;
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e  TepMHHAJIbLHASI CHTYallMsl, COOTBETCTBYIOIIAs OAHOMY M3 IPaHUYHBIX
YCIIOBUH;

e  0o0OpaTHBI X0X — C MOMEHTA HACTYIUIEHUS TEPMHHAJILHOW CUTYyaIuH
JI0 MOMEHTA JIOCTHIKEHHUS BEPIIHMHbI JIOKA3aTeNbCTRA.

Ilpr HHUCXOMANIEH PEKYPCHU TPSMOM XOJ XapaKTEpH3yeTCsl TEM, YTO
BBITIOJIHSAEMas! IIENIb TIPH COTNIACOBAaHUM ¢ B3 MOPOXK/IaeT 1 BHI3BIBAET K BbI-
MOJIHEHUIO HOBBIE, TOYHO TAKHE XK€ 1IEJIH, HO C IPYTUMH apryMmenramu. [pu
9TOM HE BBIMUCIISIOTCS HUKaKue TpebyeMbie B 3a1ade JaHHbIC. B MOMEHT
JOCTIDKEHHUsI TEPMHUHAIBHON CUTyallHl Pe3yJbTaT PELICHHUs 3aJadd OTCYT-
crByer. OH HAYMHACT CTPOUTHCS MOCTENICHHO TOJBKO IMPH BBIMOJIHCHUA
obparsoro xoma (F = F1* N), B mporecce KOTOPOTO OCYIIECTBIISETCS Tie-
pemada 3HA4YCHHII apryMEHTOB JOKA3aHHOW LEJIM B TEJIO BBI3BABLICTO €€
npaBuia.

OKOHYaTEILHBIA pe3ysibTaT OKa3bIBACTCA IMMOCTPOCHHBLIM TOJIBKO IIpU
JNOCTHIXKEHUM BEPLIMHBL. B 3TOT MOMEHT €ro 3HaueHHe MPUOOPETaeT OJUH
M3 apryMEHTOB [IEJIEBOTO YTBEPIKIACHHUS-3aIIPOCa, YTO MO3BOJISIET UCIIONB30-
BaTh Pe3yJIbTaT B JAIBHEHIICH YaCTH IPOTPAMMBL.

K 1ocToWHCTBaM HHCXOMSIIEH PEKYPCHH CIEAYyEeT OTHECTH IPOCTOTY
Hepexofia OT PEKYPPEHTHBIX COOTHOLICHUM K MPOTrpaMMe ¥ MUHHUMAIBHOE
YHCII0 apTYMEHTOB B OmpeaeisieMoM mpeankare. OqHAKO HUCXOMIIAs pe-
Kypcusi TpeOyeT 60bIoro oobeMa maMsITH TSl XPAaHEHHUsI BCEX KOIHUiA BbI-
3bIBAEMOT0 PEKYPCHUBHO IPEIMKATa U SBISIETCs Hed()(EKTHBHOU TI0 BpeMe-
HH.

6.4. Bocxoasimas pekypcust

IIpn Bocxomimied peKkypcuH MOAEIHPOBAHME IpOIecca HAdMHACTCS
cHavana, ¢ MoMeHTa K = 0. Homep 1mara nocrosiHHo Bo3pactaet: K = k + 1.
B kauecTBe TEpMHHAIBHON CHTYyaIliM BBIOMPAETCS MOMEHT JIOCTIDKCHHUS
ycIoBHiA okoH4aHus mporecca K = N, HauajabHbIE yCIOBUS 33al0TCS B Ka-
YEeCTBE 3HAYCHUI apryMEHTOB LIEJICBOTO yTBEpXKICHHUA-3ampoca. B Bocxo-
JUIIIEH peKypcuu MapaMeTphl, XapaKTEpU3YIOLIME COCTOSHHE IpOoIecca,
BBIYHCIIAIOTCS] HA KO0 CTauu PEeKypCHH B MPOLIECCE BBIIOIHEHUS TPs-
Moro xoza. Huxke mpuBeseHO onpernesieHre mporecca BIYUCIeHNsT (aKkTo-
puana F = 3!, HanmcanHoe ¢ MCIONB30BaHNEM TEXHHKH BOCXOISILIEl pe-
KYPCHH.

[* HenpaesurnbHoe onpedeneHue socxodsuiel pexkypcuu */

dakTl(3, P):- write(P), nl.

[* mepmuHanbHas cumyauyusi onucbigaem ycriogue
OKOHYaHUS 8blqucreHud*/

dakTl(K, P):- K1 = K+1,
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P1 =P*K1,

dakTl(K1, P1).
[* P1 — mekywee cocmosiHue npouyecca*/
run():- dakt1(0, 1),!. /* HayanbHOe cocmosiHue npouecca */
run().

B stom ompenenernu K m K1 = K+1 — HOMepa COOTBETCTBEHHO TEKY-
IIETO W CIEQYIOUero maros; P — mpoMexyTouHoe 3HadeHHe (QakTopuaia,
BEIUHCIIEHHOE K MOMeHTy K; cienyromee 3HaueHune Pl ompenensercs xak
P1=P*KI1.

Kak BuanM, OrpoMHBIM HEIOCTATKOM oIpeneneHus gakml sBmsercs
3aBHCHMOCTH OITMCAHWS TEPMUHAIBHON CHUTYyallMd OT 3HAUYCHHWH HMCXOIHBIX
nmaHHbIX. Hampumep, mis F = 4! nepBoe yTBep)KACHHE NOIKHO UMETh BHUJ
@axml(4, F). TlpoaHamu3upyeM BbIYUACICHHE BOCXOIAIICH PEKyPCHH C TIO-
Morrsio M-NJIN-aepeBa, mpeacTaBiIeHHOTO Ha puc. 6.2.

npsAmMon xoa cbart1(3, F) BEpLUNHA
hakt1(3, P) chaxt1(0, 1)
1=0+1(3 , 121710 » () Part1(1, 1)
pakt1(3, P) cpakt1(1, 1)
2=1+1 > 2=1*2 > q>aKT1(2,2)
hakt1(3, P) hakt1(2, 2)
3=2+10 > 6=3720Y lq>a1<1'1(3,6)
cbakt1(3, 6
TepMUHarbHas cuTyaums oBpaTHbIi xo4

Puc. 6.2. U-UJIN-0epeso 05 socxodsiwell peKypcuu

W3 ananusa cxeMsl cleIyeT, YTO B IIPOLIECCE BBHIMOIHEHUS MPSIMOTO XO-
118 pe3yJbTaT CTPOHUTCS MOCTENeHHO (P XpaHUT POMEKYTOUHBIC 3HAUCHHS)
U OKOHYATEJIbHOE 3HAauYe€HHE MPHOOpETaeTCsi B MOMEHT JOCTH)KEHHS Tep-
MHHAJbHOW cutyanuu. [Ipu oOpaTHOM XOz€ pe3ynbTar TepseTcs, Tak Kak
BOCCTAHABJIMBAIOTCSI KOHKPETU3UPOBAHHbIE 3HAUEHHUs apryMEHTOB LENH
@axml. Takum 00pa3oM, B BEpUIMHE JOKA3aTENIbCTBA PE3YJIBTAT OTCYTCT-
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ByeT. UTOOBI €ro He MOTepsTh, HEOOXOIUMO B MOMEHT JOCTIHXKEHHS TePMH-
HaJbHOW CHTYAIlWH TIepelaTh €ro 3HauCHUE MepeMEHHON-pe3yIbTaTy, Ko-
TOPYIO JIOMOJTHUTEIBHO HEOOXOIMMO BKIIIOYHMTE B CITMCOK apryMeHTOB. W3-
0aBUTHCS OT KOHKPETHUKH TEPMHUHAJIbHOW CHUTYallMW TaK)Ke€ MOXKHO BBeje-
HHUEM elle oHON mepeMeHHor N B CITUCOK apryMEHTOB, MPEICTABIIAIONICH
coboii HOoMep mocneanero mara mpoiecca. C ee 3HAYSHHUEM MOCTOSHHO
CpaBHHMBAETCS HOMeEp TeKyuiero mara K, ¥ mpu BBIMOJHEHUH YCIOBHUS
okonuanwus nporecca K = N gocturaercst TepMHUHAIBHAS CUTYAIHS.

TakuMm 00pa3oM, CITHCOK apryMEHTOB IIPEAnKara, MPOEKTHPYEMOTO TI0
CXeMe BOCXOJSIIEH PEKYPCHH, JOJDKEH COAEPXaTh JIBE TPYIIBI IapameT-
POB: OJIHA TPYIINa — 3TO MCXOJHBIE TaHHBIC W PE3yJBTaT, BTOpas — MpoMe-
JKYTOUYHBIC 3HAUEHHUS MTEPEMEHHBIX mporiecca. Hampumep:

¢axml (N, F, K, P),
rae N — ucxomnoe mannoe, F — pesymprar, K — Tekyimuii Homep miara,
P — texymee cocrosiHue.

Yro6Bl COXPAHUTh YKCIO apryMEHTOB TaKMM K€, KaK U MPH HUCXOJIS-
el peKypCuH, CIIeyeT OMPEIeUTh JBa Pa3HbIX MPEIUKaTa, OJUH U3 KO-
TOpbIX (OCHOBHOM) 00paIaercs K NpeuKary ¢ JOMOJHUTEILHO BBEICHHbI-
MU apryMeHTaMH U MOCTPOECHHOMY IO CXeMe BOCXOJisiiei pekypcun. Ha-
TpUMep:

[* MNpasunbHoe onpedeneHue socxodsuwel pekypcuu */
class predicates
daktl:(integer, real) nondeterm (i,0).
daktl:(integer, real, integer, real) nondeterm (i,0,i,i).
clauses
dakt1(N, F):- [* ocHosHoU npedukam */
daktl(N, F, 0, 1).
/* peKkypcueHo ornucaHHbIl npedukam */
daktl(N, F, N, F):- I,
I* mepmuHanbHas cumyauyusi */

dakt1(N, F, K, P):- [* socxo0swas pekypcusi */
Kl=K+1,
P1=P*K1,

daktl(N, F, K1, P1).
clauses

run():- console::init(),

write("BBeauTe 4ncno, gakropman kotoporo Bbl
XOTUTEe nonyuunTb "),

K =read(), daktl(K, F2),
write("dakt1(",K,")=",F2),nl.

run().
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JIOCTOMHCTBOM BOCXOJSIICH pekypcul (PeKypCHBHBINA BBI3OB B KOHIIE
TeJa MpaBmiIa) sIBISIETCS] YKOHOMHUS amMsiTi. HeoOX0MiMMO XpaHHUTh TOJIBKO
IapaMeTphl PEKypCUBHO OIpe/ieNIeHHbIX lLienel gpakml, a He Bce Terno mpa-
Buna. CrencTBueM S5TOro sBJsieTCs Takke 3((EKTHBHOCTh BOCXOASLICH
pekypcun 1o ObIcTpoJielcTBHIO. PekoMeHyeTcss BO BCex cCilydasx, KOoraa
BO3MOJKHO, NEPEXOJUTh OT HUCXOAALIEH pekypcuu K Bocxonsmed. Hike
MPUBEJEH MPUMEP BOCXOIAIEH PEKypCHM I MHOIOIIArOBOrO UTEpaly-
OHHOTO TIpoIiecca Ha MpuMepe NorydeHns yncen GuooHayan.

[*NonyyeHue yucen ®uboHay4yu Memodom socxodswel pekypcuu */
class predicates
dnboHavunl:(integer, real) nondeterm(i,o).
duboHavumnl:(integer, real, integer, real, real) nondeterm(i,o,i,i,i).
clauses
dnboHavwunl(N, F):- dnboHayunl(N,F,1,1,0).
[*Ha4anbHble ycnosus *|
pnboHayunl(N, F, N, F, ):- 1
[* ycriogusi OKOH4YaHUs1 - mepMUHalbHasi cumyauyusi*/
duboHauunl(N, F, K, F1, F0):-
K1=K+1,
F2 = FO+F1, /* F(K) = F(K-2) + F(K-1) */
duboHauwunl(N, F, K1, F2, F1).

clauses
run():- write("Beegute uncno, pakropuan kotoporo Bel xoTute
nony4uTs"),
K = read(),cpaktopuan(K, F),
dpunboHavunl(10, Z21),
write("dnboHavunl(",10,")=",Z1),nl,!.
run().

3mecs N — MOPSAIKOBEI HOMEpP AJIEMEHTa TOCIE0BATEIIFHOCTH YHCENT
dudonayuu;, F — urcno dudoHayuwn.

KoHTpoJibHBIE BONIPOCHI

UYto Takoe peKypcUBHOE OIpeieneHue?

Yro Takoe UTepalMOHHBIH Tporecc?

Kak ommcheIBaTh peKypCHUBHBIE OIPEAEITICHHS?

Yro Takoe TepMHUHAIIbHASI CUTYaIHs?

UeM OTIMYAIOTCS HUCXOSIIAsT M BOCXOAAIIAs PEKYPCHUH?

agrwnE

KouTtpoabHblie 3a1anns

BbinosHUTE CBOI BapHaHT 3a/1aHusT TPEMsl cioco0aMu: METOIOM UTepa-
1wH (r71. 5), ¢ TOMOIIBI0 TEXHUKH HUCXOSIIECH U BOCXOAIICH PEKYPCHIA.
1. JTanst @, N. Beraucuts y=a".
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2. Jlausr a, n. Beraucauts S=a+a(a+1)+...+a(a+1)...(a+n).
3. lausl @, N. Boraucnuts S=a+a’+a+...+a".
4. JTausl X, &, N. Beraucmuts Z=((...((x+a)*+a)’+...+a)+a’)+a.
5. Iycth Xg=2, =3, r=2, X,=q X.1+r, k=1, 2, ... . Berauciurs X;.
6. ITycte Vi=1, V,=2, Vi=2:V;1+3-Vi,, i=3,.... ano n (n/3). [ony4uuTs
V.
7. Iycts a9=1, a=k-ax1+1/k, k=1, 2,... . Tano n. [oay4uts a,.
8. ITycte Vi=V,=0; v3=1.5; vi=(i+1) V;.1—VioVis; i=4,5,... . Jlano n/4. Ilo-
JIYYUTh Vi,
9. ITyctb Xg=C; X1=0d; X=Q Xx.1+r X.2+b; k=2,3,.... . Haub1 q, 1, b, , d, n/2.
Iomyuuts Xp. _
10. Iycrs ag=a;=1; ai=ai+ai 2, i=2,3,... . Haiitn MIPOU3BEACHUE

P :ﬁai .
i=1

11. Hycrs X=y1=1; %=3-Xi1; Yi=XiatYia, 1=2,3,.... Hawo n. Haiitn

n
5=Z(Xi—yi)2-
i-1
12. Mycrs a,=b;=1; a=(b1tac); b=2-a%1+bes, k=2, 3, ... . Jdano n.

n
Haiitu S = Zakbk .
k=1
13. lycts a3=b;=1; ay=3-by1+2-ax1; b=2-ar1+bxy, k=2, 3,... . dano n.

n
Haiitu S = zakbk .
k=1
14. TTycts mmMeeTcs ceayromas 0a3a TaHHBIX:
T[IETPOB(ITPOT'P(1), 10, 25, 45).
IETPOB ITPOT'P(2), 15, 30, 20).
TIETPOB(ITPOT'P(3), 12, 27, 35).
TIETPOB(ITPOT'P(4), 20, 30, 30).

Ot (PakThl OTPaXKAIOT KOJIMYECTBO YacCOB, 3aTPAYCHHBIX MPOTPaMMU-
ctoM [IeTpoBBIM Ha COCTaBIICHHE aITOPUTMA, IPOrPAMMHUPOBAHUE M OTJIA-
Ky deThlpeXx pasHeix nporpamm: PAMUJIHA (<IIPOT'P (HOMEP)>,
<AJITCOPUTM>, <[IPOI' PAMMHPOBAHHUE>, <OTJIAJJKA>). Onpene-
JIUTh CYMMapHbIE 3aTpaThl BPEMEHU Ha paboTy ¢ mporpammamu: ¢ 1-i mo 3-
10, O 2-i1 1o 4-10.

15. Jlnst Ga3wl JaHHBIX U3 MPEIBLIYIIETO BapUAHTa ONPEICTUTh 3aTPaTh
BPEMEHHU Ha OTJIQJIKY BCEX MPOrPaMM.
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X2 + 2X,X>3
X2 +3x+1 -3 , X m3mensercs ¢ marom 1 ot 0 go 10.

2X

17. HanmcaTh AaT4YWK TENBIX CIydaiiHBIX gucen N, paBHOMEpHO pac-
npe/ieNieHHbIX B uHTepBajie ot 1 1o R, u Hanevatats npu R=10 nmocnenosa-
TEJILHOCTh MEPBBIX CIyYalHBIX YHCEIT 10 MOMEHTA MOsIBICHUS urcia 5. J{is
ONMHCAHMS JaTYMKa HCIOJIB30BaTh ciemyromme ¢dopmynsr S,=(125-S,,+1)
mod 4096; N=S, mod R + 1; Sp=13; R=10; N — renepupyemoe ciydaitHoe
YHCJIO.

18. Haiitn Haumenpmmii oomuii aenurens HOJ[ nByx gmcen mo anro-
putmy EBxmmna. Ecim M sBnsiercs Tounsim nenmutenem N, to HOJI=M, B
MPOTUBHOM ciydae HykHO Opath ¢yHkimo HOJL ot ocratka ot nenenunst N
Ha M.

19. lansr ¢pyukiun beccens 1-ro u 2-ro nopsakos J;=0, J,=2. Bbrunc-
muTh Jg 1o hopmyne Jn1=2 N Jy— Jna.

20. TTocnemoBarensHOCcTs MHOTOWIEHOB Ho(X)=1, H(X)= X, onpenemnser-
cst cnemyrormmm obpazom: Hy(X)=x Hy1(X)+(K-1)-Hy2(X), k=2, 3, ... . Tlomy-
yuth Hs(5).

21. Y mpuiaBka B Mara3uHe BBICTPOMJIACH OYEpeh M3 N MOKYMaTeleH.
Bpewmst o6cmykuBaHus MpOIaBIOM i-ro mokymarens paBHo t; (mun) (i=1,n).
[lycts maHbl HaTypanbHOE N U TEnbie 1y, 1y, ..., 1. [Tonyuuts Cq, C,, ... Cp,
rae Cj — Bpemst mpeObiBaHus i-ro mokymarens B odepenu (i=1,...,n). Yka-
3aTh HOMEp MOKYIATENs, I 00CITYKHBAHHUSI KOTOPOTO MPOJIABILY OTpebo-
BaJIOCh CAMOE MaJioe BPeMsI.

22. B HEKOTOPBIX BHJAX CIIOPTUBHBIX COCTSI3aHUI BBICTYIUICHHE KAXK0-
IO CIIOPTCMEHA HE3aBHCUMO OICHUBACTCSI HECKOJIBKUMH CY/IBSIMH, 3aTEM U3
BCEH COBOKYITHOCTH OICHOK YIaJSIFOTCS Hawbojiee BhICOKas W Haubojee
HU3Kasl, a Ui OCTaBIIUXCSl OLEHOK BBIYMCIISETCS CpefHee apudmeTHye-
CKO€, KOTOpPOe M WJET B 3auer crnoprcMmeHy. CuuTas, 4To 4ucia aj, ap, ...,
@, — 9TO OIICHKH, BBICTABICHHBIC CYIbSIMH OJHOMY M3 YYaCTHHUKOB COPECB-
HOBAHUH, OTPE/ICINTh OLICHKY, KOTOpas MOMIET B 3a4€T 3TOMY CIIOPTCMEHY.

23. Nmeetcs ropets u3 N moner Cy, Cy, ..., C, pa3auyHOro JOCTOMHCT-
Ba. OnpeaenuTs, MOXKHO JIH Ha 3TH JE€HbI'M KYIHTh TOBAP CTOUMOCTHIO B C
KOTIEEK M CKOJIBKO MOHET KaX/I0T0 JIOCTOMHCTBA MPUCYTCTBYET B TOPCTH.

24. Jlanbl HATypaJIbHOE YUCIIO N, UEJbIe YHUCIA 8, 8y, ..., 8n. [1OTYUYHTE!
max(ay,ay,...,a,); Min(ay,ay,...,a).

16. Beruucnurs
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7.1. BBegenue B oTcedeHME

W3yvas anroput™m paboTsl MHTeprperaropa [Iposora, Bel MO3HaKOMH-
JHCh C TeM, Kak paboraeT mMexaHu3M Bo3Bpara (Gekrpekunur) B IIpoore.
ITpomeccomM Bo3BpaTa MOXHO YHPAaBIATh. JJIsl 9TOro mpeqHa3HAYeH CHUC-
TeMHbI# npeaukar orcedenue (!). OH MO3BOJSET COKpAIIATh MPOCTPAHCTBO
MOWCKa perieHnit mpu Bo3Bpare. CHHTAKCHYECKH HCIOJIB30BAHUE OTCEYe-
HUS B TIPaBUJIC BBINISIUT KAaK BXOXK/ICHHE 1IEIEBOTO YTBEP)KACHHS C MPEIH-
katom "!", He mmerommM aprymenTtoB. Hanpumep:

3HaveHune(X, Y, Z, V):-
kanopum(X, E),
kanopuu(Y, P),
kanopuu(Z, D),
I, I* 3Hak omceyveHus */
V=E+P+D.
Kaxk nieneBoe yTBepskaeHue 1ot npeaukar "
3011 3HAaHWH ¥ HE MOXKET OBITh BHOBB COTJIACOBAH.

Bcerja coriacyercs ¢ 0a-

7.2. Bo3geiicTBue oTceueHUs HA npouecc BINMOJTHECHUSA

IIpu IpsIMOM XOJIe JOKa3aTenbCTBa HEKOTOPOii LENH OTCEYCHHE BBICTY-
[aeT Kak MCTUHHOE YCIOBHME B Telie IPaBHIa M HE OKa3bIBAET HUKAKOTO
BO3/IEHCTBHsI Ha TIPOLIECC BBINOIHEHHUs. Ero Ha3sHaueHHe peain3yercs TOJb-
KO [PH MHUIIMMPOBAHUHU IIPOLIECCA BO3BPATa BCIIEICTBUE JIOKHOCTH OJHOTO
U3 TPEIUKATOB, PACIONIOKEHHBIX TOCie (CIpaBa WM HUXKE) OTCCYECHHS B
TeJie mpaBiia. B 3ToM citydae, T.e. IIPH MPOXOXKIEHHH OTCEUYEHUs B 00par-
HOM HampasiieHud (CIpaBa HaJlIeBO), OHO KaK ObI OOBSBILIET, YTO 1EJIb, BbI-
3BABIAs BHIIOJHEHNE OTCEUEHHs (POANTENBCKAS 1EJIb), HE HMEET JIPYTHX
BAPUAHTOB COTJIACOBAHMS, a MIOTOMY MPOIIECC BO3BPATa OCYIIECTBISETCS K
TPEIIIECTBYOMIEH (PACITONOKEHHOM JIeBee OT POJUTEIBCKOM) TIENH.

JIpyriMu CJI0BaMH, JeHCTBHE OTCEYCHHS MPH BO3BPATE CBOIMUTCS K Clie-
JYIOIM MOMEHTAM:

e  OTCeueHHEe BHIOPACHIBAET U3 PACCMOTPEHUS BCE YTBEPIKICHUS, PACIIO-
JIO’KEHHBIE TIOCIIE MPEIOKEHHS, B KOTOPOM HAaXOHUTCS OTCEUCHHE;

e  OTCeueHHe OTOPAchIBAET BCE AbTEPHATHBHBIE PEIIEHHS KOHBIOHKIINH
1eJield, pacloOKEHHBIX B YTBEPKICHHHU JIeBee OTCEUCHHUs, T.€. KOHBIOHK-
U LeNieid, CTOSIMX Tepe]] OTCeYeHHeM, IIPUBOUT He Ooiiee 4eM K OJHO-
MY PEIICHHIO;
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e  OTcedeHHE He BIMACT Ha IIEJIH, PacloIokKEHHbIE ITpaBee ero. B ciyuae
BO3BpaTa OHU MOTYT IIOPOXKJATh 00JIEE OHOTO PEIICHHUS.

Taxkum oOpa3zoMm, oTceueHHe NpU BO3BpATE COKPAIIACT MIPOCTPAHCTBO
MIOMCKa BapUaHTOB JI0KA3aTeNIbCTBRA.

7.3. Hcnoab3oBanue 0oTCeYeHus

OtceyeHne MpUMEHsETCs ISl yCTPaHEHUs OECKOHEYHBIX LUKIIOB, HPH
NPOrPaMMHPOBAaHUH B3aMMOUCKIIIOYAIOIINX YTBEPXKICHUH M NPH HEOOXO-
JVMOCTH HEYJauyHOTO 3aBEpIICHUS IOKa3aTelbCTBa Lelu. PaccMoTpuM Bee
TPH Cily4as Ha puMepax.

ITpumep 7.1. YcrpaHeHue OECKOHEUHBIX LHUKIOB. BHOBH oOpartmmcs K
YTBEPIKACHUAM, OMPENeSIFONMM Bbrurcienne (akropuana (cm. ri. 6 "Pe-
Kypeus').

dakT(0, 1).

dakt(K, F): - K1=K-1,

dakt(K1, F1),
F=F1*K.

Bseaem 3anpoc:
akT(0, X), write("X=", X), nl, fail.

Homyuum X = 1, u mporiecc 3aIUKIATCS.

ITpu BOSHUKHOBEHHUH BO3Bpara IIposor ciemaer MOMmbITKY COMOCTABUTh
¢axm(0, X) co Bropeim yrBepxkaeHueMm paxm(K,F):-.... ComnocrasieHue
YCIEIIHO, U TeMeph JENACTCs MOMbITKA A0Ka3aTh nenb ¢axm(-1, F1), uro B
CBOIO OYepe b MPUBOINT K 1ien ¢paxm(-2, F2) u Tak nanee, T.e. 00pasyercs
OCCKOHCYHBIH ITHKII.

K cuacThio, MOXKHO YCTPaHUTh TaKUE CUTYAIMU, UCTIONb3Ysl OTCEUEHHE,
MPU 3TOM, yKa3biBas [Ipojiory, 4To He CYIIECTBYET JAPYTUX PEIICHH B CIy-
Yae yCIENIHOTO COTJIaCOBaHMS TPAHNYHOTO YCIOBHS.

akt(0, 1):- .

dakt(K, F):- K1=K-1,
dakT(K1, F1),
F=F1*K

IToctaBuB B mepBoe YTBEPIKICHUE 3HAK OTCEUCHHUS U 3a/1aB BOIPOC B
Bepcuu 5.2:

goal
dakt(0, X), write("X=", X), nl, fail.

wim B Bepcun 7.0-7.3:
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run():- dakt(0, F),
run().

IOJIYYHUM €JIMHCTBCHHOC PCIICHUE!

X=1.
1 Solution

Ipumep 7.2. TlporpaMMHupoBaHWe B3aHMOHCKJIIOYAIONINX YTBEp-
sKaeHnii. [Ipu orleHKe pocTa YenoBeKa Yalle BCero MOIb3YIOTCS HE YUCIIO-
BBIMHU JIaHHBIMH, 2 KAQYECTBEHHBIMHU OMpE/CICHUIMH, Hanpumep “HenoBek
BBICOKOTO pocTa” mwim "OH ObUT HIKE cpemgHero pocra”. MOXXHO CBS3aTh
9TH KauyeCTBEHHBIE OICHKH C YMCIIOBBIMU JaHHbIMA (H — BeICOTa UenoBeka,
CM), HaIIPUMED, CIIEAYIOMIAM 00pasoM:

OYEHb BLICOKUH, ecim H > 200
BBICOKU, ect170 < H < 200
BBIIIE CPEJJHET O, eciu160 < H <170
CPEJIHUU, ecur150 < H <160

HWXE CPEJHEIO, ecin140 < H <150
MAJIEHBKUH, eciu H < 140

Tornma onucarh kiaccu(UKAIMIO JIOJEH MO POCTY MOXKHO C TOMOILBIO
cIenyIoNINX yTBepxaeHui s3bika [Iposor:

POCT =

[*Knaccugpukayusi nmodeli no pocmy */

domains
rost = integer.
harakter = string.

class predicates
pocrt:(rost, harakter) nondeterm (i,0) (i,i).
poctl:(rost, harakter) nondeterm (i,0) (i,i).

clauses

[* nepenbili gapuaHmM npozpammsi */
pocT(H, "OYEHb BBICOKUA™):- H > 200.
pocT(H, "BbICOKNIN"):- H > 170, H <= 200.
poct(H, "BbIlLE CPEOHEIO"):- H > 160, H <= 170.
pocT(H, "CPEJHUW":- H > 150, H <= 160.
poct(H, "HW>XXE CPEOHEIO"):- H > 140, H <= 150.
pocT(H, "MANEHBKNIA":- H < 140.

[* emopol eapuaHm npozpammbi */
pocT1(H, "OYEHb BbICOKW/IN"):- H > 200, !.
pocT1(H, "BbICOKMIA"):- H > 170, .
pocTtl(H, "BbIWWE CPEOHEIO"):- H > 160, !.



120 Jlozuueckoe npoepammuposanue na szvixe Visual Prolog

pocTl(H, "CPEOHWI"):- H > 150, !.
pocT1(H, "HWKE CPEQHEIO"):- H > 140, .
pocTL(H, "MANEHBKMI").

clauses
run():- console::init(),
pocTt(150, H),
pocT1(150, H1),
write(H," ",H1),nl,fail.
run().

B nepBom BapuaHTe porpaMMbl TEJNO KaXKIOTO MpaBUiia COJIEPKUT BCE
YCIIOBUSI, OMUCHIBAIOIINE YEJIOBEKa JAHHOW KaTeropuu, BO BTOPOM BapuaH-
Te BCE MpaBmiIa, KPOME TTOCIICAHEr0, COepKaT 3HaKu oTceueHus 1",

B mepBoMm BapuwaHTe MpOrpaMMbI MPH BO3BpATe HE3aBUCHMO OT YKE
HAWJICHHOTO EJMHCTBCHHO BEPHOI'O PEHICHUS BHOBbH OyIyT O€3yCHENIHO
MIPOCMATPHUBATHCS BCE OCTANBHBIC, JICXkKAIUE HIDKE perneHus. Ha 3to 3atpa-
YHBAETCS MHOTO BpeMeHH. Bo BTopoif mporpamme Omaromapsi OTCEUCHHUIO
MPOCMOTP OCTANBHBIX PEUICHUH TMPOW3BOAUTHCS He Oyner. PaccMorpmm,
YTO MPOU3O0MAET, €CIIM 3HaKU OTCEUEHUH YIANIUTh U3 yTBEpKAeHU. Torma
B oTBeT Ha 3ampoc pocml1(205, H1)6ymer mosydeHo HECKONBKO PEIICHHIH,
M3 KOTOPBIX TOJIBKO HIEPBOE BEPHO, @ OCTAIIbHBIC OLIMOOYHBI.

X = OYEHb BbICOKU

X = BbICOKUM
X = BbIWE CPEOHEIO
X = CPEQHUN

X = HWXKE CPEOHEIO
X = MANEHBKU
6 Solution

Takum o0Opa3oM, B JaHHOW MIpOTrpaMMe OTCEUCHHE HECET IBOWHYIO
¢byHKIMIO: Oraromapsi COKpALIEHHIO IPOCTPAHCTBA IIOMCKA yMEHBIIAET
BpEMs pELIEHUs W, IJIaBHOE, OTCEKAaeT HENPAaBUIIbHBIE BapHAHTHI OTBETOB
Ha 3aIpoc, MO3BOJISAA HOIYyYUTh €JUHCTBEHHO NPABUIILHOE PEIICHHUE.

7.4. JloBylIKH OTCeYeHUs

[Tpu HCTIONB30BaHUN OTCEUCHHUS BO3MOKHO BO3HHKHOBEHHE JIBYX BHIOB
JIOBYIIICK:
e  OTCEYCHHE HCKIIOYaeT HEOOXOOMMBIE albTePHATUBEI; IPOrpaMma JiH-
IIaeTCsl CBOIMCTBA OBITh TEHEPATOPOM HOBBIX 3HAHUIA;
e  OTCEYEHME pa3pylIaeT AeKIapaTHBHOE BOCIIPUATHE MPOrPAMMBEL.

B kauecTBe mpumepa JIOBYIIKH IIEPBOTO THIIA PACCMOTPHM IPHMEHEHHUE
npemukata mexcoy(X, Y, Z) B IByX pasiHYHBIX BaAPUAHTAX: JUIS TCHEpAIUH
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BCEX LEJIBIX Yuce X, NpuHamIeKaux uurepsaiy [Y, Z], 1 nus nposepky,
HaXOJIUTCS JIK 1estoe guciio X B uateprane [Y, Z], T.e. Y<SX<Z

clauses
mexay(X, X, Z):- X<=Z.
mexay(X, Y, Z):- Y1=Y +1,
Yl<=27,
mexay(X, Y1, Z).

IIpu 3anpoce:
mexay(X, 5, 8).

OyAyT NOTy4YeHBI CIEAYIONINE PEIICHHS
X=5X=6X=7X=8

YTO IOKAa3bIBAET, YTO MPEAUKAT Medcdy B 3TOM Cilydyae BBIIOJIHSET POIb
reHepaTopa LeJIbIX YHCell B 3aJaHHOM HHTEpBalle.

Baeznem B neinsx nosbleHus 3G EeKTHBHOCTH MPOrpaMMBbl OTCEUCHUE B
TPaHUYHOE YCIIOBHE MPEUKATa MeNHCOY:

clauses
mexayl(X, X, Z):- I, X=<2Z.
mexayl(X, Y, Z2):- Yl=Y+1,Yl<=2Z,

mexayl(X,Y1,2).

U TIOTIBITACMCSI €r0 HCMOJb30BATh JJIS KOHTPOJISI, MPUHAIISKUT T X 3a-
nanHomy uHTepBaiy [Y, Z]:

X =3, mexgyl(X, 2, 4).
yes

Kax TOnmbKo GyeTr JOCTHTHYT MOMEHT COTJIACOBAHHS TPAHUYHOTO YCIOBHS
meancoy(3, 3, 4), GecrieNbHBIN TIOUCK APYTHX PEIIeHNI TIPH JTFO00M CITI0co0e MHH-
[IMUPOBAHMS BO3BPATa OJIArofiapsi OTCEYEHHIO MIPOM3BOIUTECS HE OyJeT, Bpemst
JIOKa3aTelbCTBa 1eNH COKpaTuTcs. OHAKO B TAKOM BHJIE STOT MPEIHMKAT yiKe He
CMOJET BBICTYTATh B pOJU reHeparopa. CpaBHEHHE IBYX BAPUAHTOB IIPOrPAMMBI
B IpuMepe 7.2 WUTIOCTPUPYET Ty CHTYAIIMIO, KOTJia BBEIICHHE OTCEYEHHs! [IPUBO-
JIUT K TI0TEPE JEKIapaTHBHOCTHU ONPEJIENIEHHS OTHOIICHHSL.

Hwoke TpHBOIMTCS IPUMED, KaK HY>KHO MCIIOJIB30BaTh OTCEUEHHUE, YTOOBI CO-
XPaHWIACh CIIOCOOHOCTH IPEMKATa ObITh TEHEPATOPOM, H B TOXKE BPEMsI COKpa-
THTH GECCMBICIICHHBII [TOMCK 3aBEIOMO HE CYIIECTBYIONIUX PELICHHUIA.

* Mpoepamma no3eorisiem ornpedesnisimb 8o3pacm cmyodeHma U Haxo-
Oumb cmydeHmoe o 3adaHHOMY go3pacmy*/
class predicates
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Bo3pacrT:(string, integer)nondeterm anyflow.

BOo3pacT_cTyaeHTa:(string, integer)nondeterm anyflow.
clauses

Bo3pacT("VBaHoB", 18).

Bo3pacT("MeTpos", 17).

BospacT("Cyxos", 18).

BospacT_ctyaeHTta(Fio, Voz):- bound(Fio),
BospacT(Fio, Voz), !.
BospacT_ctyaeHTta(Fio, Voz):- free(Fio),

BospacT(Fio, Voz).
clauses
run():- console::init(),
BospacT("lMeTtpos", V), write("MeTposy ",V, " net"), nl,
BospacT(Fio, 18),write(Fio, " 18 net"), nl, fail.
run().

B st10ii mporpamme BeTpoeHHble npenukatsl bound(Fio), free(Fio) wuc-
TONB3YIOTCS U TOTO, YTOOBI BBIACIHTH IBE CUTYalllH, IepBas — KOraa
nepeMeHHass Fi0 mmeer konkpetHoe 3Hauenue (bound), B aTom ciyuae
HY)XHO HaWTH OJIUH BO3pacT M IPEKPATHTh IOHMCK, BTOpas — KOTJa Iepe-
MeHHast Fi0 cBoOomHas!, T.e. HEKOHKPETH3UPOBAHHAS, TOTA BBIIAIOTCS BCE
pelIeHwsl, coriacyrommecs ¢ 6a3oi (pakToB.

[TpuMeHATh OTCeYeHHe CIIeoyeT OCTOPOXKHO, COpa3Mepsid BBITOAY OT IIO-
BBIIICHUS 3G ()EKTHBHOCTH NMPOTPaMMBI ¢ OIIACHOCTHIO BOHHKHOBEHHUS He-
KeJaTeNbHbBIX () (HEKTOB.

KoHTposibHBbIE BONPOCHI

1. Jlnst gero mpenHasHadeH CHCTEMHBIH peaukar orceuenue (*'1")?

Kak BezieT ce0st mpeuKaT OTCEYCHUE MPHU MPSIMOM XOJI€ JI0Ka3aTelIbCTBA
HEKOTOPO#t 1enu?

Kak Bener ce0s npeaukar oTcevueHne py HHUIUMPOBAHUU BO3BpaTa?
Kak ucrionb3yeTcst oTcedeHue sl yCTpaHeHUs] O0ECKOHEUHBIX LIUKIIOB?
Kak nmporpaMMHUpYrOTCSI B3aHMOUCKITFOUYAIOIINE YTBEPIKICHUS?

Yto HEOOXOAUMO YUUTHIBATH P UCIIONH30BAHUH OTCEUCHMUS?

Kakue "noBymku" orceuenus Ber 3Haere?

[puBeauTe TPUMEPHI UCTIOIB30BAHHS OTCEUCHHUSL.

N

Nk~ w

KOHTpO.]'II)HbIe 3aJaHuA

[epecmoTpeTh pelieHus 3aad4, moay4deHHsle B I11. 2, 4, 5, 6, u Tam, rae
3TO HEOOXOIMMO, BBECTH 3HAaK OTcedeHus. lVcciemoBaTh MOBeNEHHE TPO-
IpaMMBbl TPH HAIAYMHA M OTCYTCTBHU OTCEUYCHUS, OOBACHHUTH HEOOXOIIH-
MOCTb €T0 MCIIOJIb30BAHMS B KOXKJIOM CTyvae.
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8.1. BBenenue B cnucku

CnHcok — 3TO YINOPAAOYeHHAs COBOKYITHOCTH IPOM3BOJBHOIO 4YHCIA
aneMeHTOoB. [TopsAmok pacroioKeHus SJIEMEHTOB B IIOCJISIOBATEIBLHOCTH
SIBJISIETCSI CYHIECTBEHHBIM. JJIEMEHTaMHU CITUCKAa MOTYT OBITH JIOOBIE Tep-
MBI — KOHCTaHTBI, TIEPEMEHHBIE, CITUCKH, CTPYKTYPbI, KOTOpbIE BKJIOYAIOT,
KOHEYHO, U Jipyrue cnucku. CIMCKH MO3BOJISIIOT MPEICTaBUTh HPAKTHYECKU
J000W THIT CTPYKTYPBI AaHHBIX, KOTOPBIH MOXET HOTpeboBaThCs Mpu 00-
paboTtke cumBONbHON MHGpOpMamu. CIUCKH MIHUPOKO HCHOIB3YIOTCS IS
TIPE/ICTAaBIICHUS JIEPEBhEB W CHHTAKCHYECKOTO pazdopa, rpaMMaTHK, KapT
ropozoB, nporpamm st OBM n MaTeMaTHYeCKUX OOBEKTOB, TAKHX KaK
rpads1, GopMynbl U QYHKINN.

Onna u3 dopm mpejcraBieHus: cnuckoB Ha [Iposiore — 310 ckoOOUHAs
¢dopma 3amucu crnucka. OHa MpeACTaBiIseT COO00M 3aKIIOUYSHHYIO B KBal-
paTHble CKOOKH IIOCIIEN0BATENBFHOCTh JJIEMEHTOB CIHCKA, Pa3leleHHBIX
3ansaTeiMu. Hanpumep:

[B] — criucok, cocrosimuit u3 oAHOTO 31eMenTa B;

[A, B, F] — ciiucok, cocrosiuuii u3 3-x anementoB A, B, F;

['sTor", "uwenmomek", "moOuT", "mMoBUTH", "pBIOY"] — 37MECH ANMEMEHTHI
crHHcKa 00pasyloT MpeaioKeHHe.

[a, V1, b, X, Y] —-anemeHTamu crircka MOTYT OBITh U IIEPEMEHHBIE.

[IpermyIecTBO MCHONB30BAaHUS CIUCKOB — B 0OJee €CTECTBEHHOM H
KOMIIAKTHOM IMpe/CcTaBlieHnH uH(popmaimu. Hampumep, 3ammcatbh (axT,
YTO CTYAEHT VIBaHOB BO BTOPOM CEMECTpe M3ydaeT AMCLUUILIMHBI: MaTeMa-
TUKY, QU3UKY, IPOTPaAMMHUPOBAHHE, HCTOPHIO, HHOCTPAHHBIH SA3BIK, MOYKHO
clenyonmmM o0pasom:

nsydaet("MBaHoB", ["MaTemaTuka", "cusmka”, "nporpammmpoBaHmne”,

"uctopus”, "uH_a3").

IloBeneHre MepeMEHHBIX, BXOAALIMX B CIHMCKH, HUYEM HE OTIMYAeTCS
OT MOBEJCHHSA NEPEMEHHBIX KaK apryMEHTOB NpenukaTa. [lepBoHauanbHO
OHU UMEIOT HEKOHKPETH3UPOBAaHHOE 3HAUE€HHE, HO B JIIOO0H MOMEHT MOTYT
OBITh KOHKPETH3UPOBAHEI.

8.2. Ommcanne cnuckoB B s3bike Visual Prolog

B s3ike Visual Prolog Bce nanHbIe U peanKaThl JOMKHBI ObITH OMHUCa-
HBl. JTO TpeOOBaHHME HAKIAIbIBAET OINpPEICICHHbIE OTPaHWYCHUS] Ha WC-
MOJIb30BaHME CIIUCKOB C 3JIEMEHTaMH Pa3HOU MpHUpoJsl, pasHoro tuma. Ec-
JI CIHMCOK BKJIFOYAET AJIEMEHTHI PA3HOTO TUIA, B TOM YUCIIE MOJCIUCKH, TO
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OHHU PacCMaTPUBAIOTCS KaK CTPYKTYPBHI, YTO 3HAYUTENBHO YCIOKHSET OIHU-
CaHWe Omepalvii U MpeJCTaBICHUE DJIEMEHTOB crucka. [103ToMy B si3bike
Visual Prolog crucku gaiie Bcero paccMaTpuBaiOTCS Kak CO80KYRHOCHIU
OOHOMURNHBIX JleMenmo8 0anHblx. BHavajge UMEHHO TaKue CIHUCKH MBI U
Oynem paccMaTpuBaTh, 3aTeM B I "'COCTaBHBIC CITUCKU' OYIYT H3JI0KCHBI
mpaBuia paboTHI CO CITUCKAMU C MPOU3BOIIEHBIM THIIOM 3JIEMEHTOB.

Criucku OMUCHIBAIOTCS B paszesie domains ciemyonmm o0pa3om:

domains
elementlist = elements*
elements = <tun anemeHTa>
domains
integerlist = integer* /*Cnucok uenbix qyuces*/
CMUCOK_CTPOK = string* /* Crnucok cmpok*/
domains
duo = string
rpynna = integer
CTYAEHT = cTyaeHT(dwmo, rpynna)
CMUCOK_CTYAEHTOB = CTYAEHT*
I* Cnucok cmpykmyp muna cmydeHm */

8.3. T'oJ10Ba M XBOCT CIIUCKA

Pabora co cnuckaMy OCHOBaHA Ha pacIleIUICHHH MX Ha TOJIOBY U XBOCT
crucka. ['onoBoi crucka sBISETCs NEPBBIM €ro 3J€MEHT. XBOCT CIIMCKA
MIPEACTaBIsIET COOON CHMUCOK, COCTOSIINI M3 BCEX 3JEMEHTOB HCXOIHOTO
CIIMCKA, 33 UCKITI0YEHHEM TIepBOro ero sneMenta (puc. 8.1).

[X1, Xz, .., Xn]
—
ronoBsa XBOCT = CNUCOK [X;, Xa, ..., X\]
ronosa XBOCT = CMUCOK ... [XN]
PR
ronosa XBOCT =[]

Puc. 8.1. Pacwennenue cnucka Ha 207108y u X60cm

CHucoK UMeeT PeKypCHBHYIO CTPYKTYPY, T.€. ONpEIeNsercs 4epe3 ca-
MOro ce0s, a IMEHHO: CIIMCOK — 3TO J1000# mycToii crucok [ |, He comep-
JKAIMH HA OJHOTO BIIEMEHTA, Ju00 CTPYKTYpa, HMEIOMIAs [Ba KOMIIOHEHTA
[X|T] — romoBy X u xBoct T crucka. I'ooBa X — 3T0 TIePBEIi 3JIEMEHT CIH-
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CKa, a XBOCT T — CIIHCOK U3 OCTaBLIMXCS dlIeMeHTOB. KoHel cricka 0ObIYHO
MIPEACTABIAIOT KAK XBOCT, KOTOPBIM SIBJIAETCS IyCTBIM cIUcKoM. Ilycroit
CIIHCOK HEe MMEET HM TOJIOBBI, HU XBocTa. Cieayromue NpuMepsl 1eMOHCT-
PHUPYIOT paclieIUIEHHe CIUCKOB Ha TOJIOBY U XBOCT:

Crucox T'onoBa XBocT
[a, b, c] a [b, c]
[a] a []
M HET T'OJIOBBI HET XBOCTa

Tax Kak orepanusi pacIeIUICHHs! CIIMCKa Ha TOJOBY M XBOCT OYCHb K-
POKO HCIoJB3yeTcs, To B IIposore BBeneHa crienuaibHas Gpopma 1uist mpes-
CTaBJICHHS HEITYCTOrO CITHCKA C T0JI0BOM X 1 xBocToM Y. DTO 3almChiBacTCs
kak [X]Y], rme mms pasmenenus X U Y HUCMOIB3yeTCS BEpTUKAIbHAS depTa.
IIpu KoHKpeTH3auuKu TakoH CTPYKTYphbl X CONOCTAaBIISIETCS C MOJOBOW CIU-
CKa, a Y — ¢ XBOCTOM CITHCKA.

8.4. Yuudukauus ciucKOB KaK apryMeHTOB NMpeIuKaTOB

OnHoit u3 a3 mporecca I0Ka3aTeNbCTBA HEKOTOPOTO LENEBOrO MPein-
KaTa SIBIISICTCS] YHU(PUKAIMSI €r0 apryMEHTOB ¢ apryMEHTaMU YTBEPIKACHHI
0a3pl 3HaHui. Kak ocyuiecTBisiercst yHU(HKAIMs B TOM Clly4dae, Korjaa ap-
TYMEHTaMH LIENH SIBISIOTCS cUcKu? YTOOBI MOSICHUTH ATOT MpOILIECce, BBe-
neM tiousitre mabmona (06pasia) crmucka. [11a6mon (o6paserr) crimcka — 310
dopma omucaHus MHOXKECTBA (CEeMEWCTBA) CIUCKOB, 00IAJAIOIINX BIIOJHE
omnpesieNieHHbIMU cBoicTBaMu. Tak, Hampumep, mrabiaon cnucka [X]Y] omu-
ChIBaeT JIF000# MPOM3BOIBHBII CIHCOK, COCTOSIIINA HE MCHEE YeM M3 OJIHO-
ro sneMenTa; mabnaoH [X1, X2|Y] — comcok, coCTosIuii He MEHEee YeM U3
JBYX 3JIeMEHTOB; aHajoruuHo [X1, X2, X3|Y] — comcok, copepxaiquii He
MEHee TPeX DIEMEHTOB; a MIabJoH B BHE MEPEMEHHOH Z — 000 CITUCOK,
B TOM uuciie u mycToil. [[1abnon Moxer cofepkarh Kak nepeMeHHbIe, TaK U
koHcTauTsl. Hanpumep, mabmon [b|Z] 3amaer mr060# CIUCOK, MTEPBBIM ITe-
MEHTOM KOTOPOTO SIBJISIETCS BIIeMeHT b,

[Ipu yHUUKAIMH TPOMCXOAUT COMOCTaBlIeHHe adaoHOB. Ecnm miab-
JIOHBI [[EJICBOTO YTBEPIKICHUS M YTBEPIKACHHsI 0a3bl 3HAHUU MTPEACTABISIIOT
CIIUCKH C HECOBMECTHMBIMH DAa3IMYHBIMH CBOWCTBAMHU (pa3HbIC KITacChl
CIIUCKOB), TO yHU(DHUKAIMS 3aKaHUYnBaeTCs Heyaaueil. Tak, Hampumep, Hellb-
351 COTOCTABUTH CITHCKH:

[X1, X2|T] [a],
[X1, X2, X3|Z] [1, 2]
" T.]I.

Ecny ma6oHsl He MPOTHBOpEYAT IPYT APYTY, TO OCYIIECTBIACTCS KOH-
KpETH3alys OTACIbHBIX IEPEMEHHBIX MIa0JIOHA, T.€. IPUCBOCHUE UM 3Ha4e-
HUH COOTBETCTBYIOIIMX KOHCTAHT, WM CLEIUICHHE C COOTBETCTBYIOLIMMH
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nepeMeHHbIMU JIpyroro mabnona. B pesynbrate o0a mabioHa JOJHKHBI
CTaTh MICHTUYHBIMU U HOPOJUTH 00lee pemeHne — HoBbIi madinoH. [Ipu-
MepbI: TIpH corocTaBieHnn mabnona [X, Y|Z] co cmuckom [a, b, ¢] yuudu-
Kanuys IpoxXoJuT yCIICHIHO, U IEPEMCHHBIC IPUHUMAIOT CJICAYIOIHNE 3HAYC-
wust: X =a, Y = b, Z=[c].

Eciu B mpoliecce COMOCTABICHUS M IPUCBOCHUS 3HAUCHHUI Ia0JIOHBI HE
MOT'YT CTaTh UACHTHYHBIMH, TO YHH(DHUKAIMS 3aKaHYNBACTCS HeynadeH, Kak
B CJICYIOLIEM ClTydae:

["6an", Y, Y] [X, X, "mex"],

IJIe COIOCTABJICHHE IMOKa3bIBACT, YTO JJIEMEHTHI 00OMX CIIHCKOB JOJDKHEI
OBITh OIMHAKOBHI, OTHAKO "Oan’" He paBHO '"mTex .

8.5. IlpuHAaIJIesKHOCTD 3JIEMEHTOB CIIUCKY

[IpenrmonoxuMm, 94TO MMeETCS HEKOTOPBIM CIMCOK, HAllpuMep, CITUCOK
CTY/ICHTOB:

["MBaHoB", "MeTpoB", "Arees", "JleBuHa", "Jlykawos", "NeHcknx"]

1 MBI XOTUM OIPENENINTh, UMEETCS JIH HEKOTOPBIH CTYAEHT, Harpumep Aee-
e, B 3ToM cricke. B IIposore 3To MOKHO clienaTh, ONPEAEINB OTHOIICHHE
NPUHAUIC)KHOCTH 00BEKTa HEKOTOPOMY CIHCKY C MOMOINBIO IpeauKaTa
npunaonexcum(X, L). LeneBoe yrBepxaenue npunadnexcum(X, L) seuser-
Csl ICTHHHBIM, €CJI TePM, CBSI3aHHBIN ¢ X, sIBISETCS SJIEMEHTOM Crucka L.
Uto0b1 omucaTh 3TOT MPEONKAT, PACCMOTPHUM IIOHATHE ''SBISETCS dIIEMEH-
TOM CIIHCKa", CyTh KOTOPOTO PacKphIBAaeTCs ¢ MOMOLIBIO CIEAYIOLIEro OIl-
penenenus: "HeKoTOpbIl OOBEKT SBISETCS 3JIEMEHTOM CITUCKA, ECIIH OH:

e 0O COBIAaeT C TOJIOBOM CINCKA;

e 0O sBIISIETCS 3JIEMEHTOM XBOCTa CIHCKa'.

W3 omnpenenenus ciemyer, 9To HEOOXOJMMBI JBa TIpaBHJIa ISl OIMCAHUS
npeaukaTa npunadnexcum. [lepBoe TOBOPUT O TOM, 4TO 00BeKT X Oyrer
aseMeHToM crimcka L, ecim X coBnanaer ¢ ronosoii crimcka L. Ha Ilposore
9TOT (aKT 3aMMCHIBAETCS CIEAYOmnM obpasom: npunadnexcum(X, [X]|_]).
31ecr UCTIoNb30BaHa aHOHUMHAs TiepeMeHHas ' " s 0003HaueHHs XBOCTa
CITUCKA, T.K. XBOCT CITHCKA B 3TOM YacTHOM (pakTe HHKaK He HCIIOJb3YeTcs,
CJIeIOBATENIBHO, €T0 cofepKaHue Oe3pa3inyHo.

Bropoe mpaBuio TOBOPHUT O TOM, 4TO X NPHHAUICKUT CHHCKY TaKKe
IPH YCJIOBUH, YTO OH SBIISETCS BJIEMEHTOM XBOCTA CIIMcKa 7, T.e. IpHHAJ-
JISKUT XBOCTY crucka 7. Orta MHpOpMaIHs MOXET ObITh BBIPaXKEHA C I10-
MOLIBIO CIIETYIOUIETO PEKYPCUBHOTO MPaBHIA:

npuHagnexut(X, [_|T]):- npunagnexut(X, T).

AHoHHMMHas mepeMeHHas ", o0O3Hadaromasi TOJOBY CIIMCKa, CBHIIE-
TENBCTBYET O TOM, YTO MH(OPMAIHSI O TOJIOBE CIIHCKAa HE UMEET HHKAKOTO
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3HAYEeHUS A1 BHIOPAHHOTO IyTH pemeHus. /|Ba 3THX IpaBHiIa B COBOKYII-
HOCTH OTIPEIEISIIOT MPEeIUKaT AJIsl OTHOLICHUS PUHAUIC)KHOCTH U YKa3bl-
BAaIOT, KAKUM 00pa3oM MPOCMATPUBATH CIMUCOK OT HAYaJja 0 KOHIA NPU
MOUCKE HEKOTOPOTO 3JIEMEHTA B CITHUCKE.

Haubonee BaxHbII MOMEHT, O KOTOPOM CJIEAYET TIOMHHUTH, BCTPETHB-
IIMCh C PEKYPCUBHO ONPEJICIIEHHBIM MPEJUKATOM, 3aKII0YaeTCs B TOM, YTO
MIpeXJIe BCEro HaJ0 HAWHTH I'PaHUYHBIC YCIIOBHS M CIIOCOO HMCIOJIB30BaHUS
pekypeun. s npenukara npuxaonexcum AMEIOTCS 1Ba THIA TPaHUYHBIX
ycnoBuid. JInbo 00BEKT, KOTOPBIH TpeOyeTcs HaWTH, CONEPIKUTCS B CITUCKE,
0o He coxepxwurcs. [lepBoe rpaHNYHOE yCIOBHE PACHO3HAETCS TIEPBHIM
YTBEpKIAECHUEM, KOTOPOE IpPHBEAET K MPEKPAIICHHWIO TOWCKAa B CITHCKE.
Bropoe rpann4HOE ycii0BHE BCTpEYaeTcs, KOrja BTOPOM apryMeHT IMpeau-
KaTa npuHaonexcum SBJISETCS MyCThIM CIIUCKOM.

Kaxplit pa3, koryia npy NoMcKe COOTBETCTBUSI JUIsl 1IEIEBOTO IpeIuKaTa
npuHaoaexicum TPOUCXOANUT PEKYPCUBHOE OOpallleHue K TOMY JKe MpeIrKa-
Ty, HOBas 1eIb GOopMHUpPYeETCs I 00Jiee KOPOTKOro crucka (cM. puc. 8.1).

OueBHTHO, YTO PAaHO WJIM HO3HO MPOHU30MIET OHO M3 JIBYX COOBITHIA:
100 MPOM30MIET CONOCTABIEHHE C IIEPBBIM MIPABUIIOM JUISL IPUHAOAEIHCUNL,
100 B KayecTBE BTOPOTO apryMeHTa npunaoaedxcum OyIeT 3aiaH IyCTOH
cnucok. Kak TOJIBKO BO3HUKHET O/IHA M3 3THUX CHUTYalWH, MPEKpaTHTCS pe-
KyppEeHTHOE TIOpO’KACHNE HOBBIX NoAweneil. Bropoe rpanndHoe ycioBue He
pacro3HaeTcsi HU ONHUM W3 YTBEPXKICHHWH U npunaodiedxicum, TaK dUTO
MPOLIECC MTOMCKA CONOCTaBHMOTO 3JIEMEHTa CIIMCKa Ul IEJIEBOTO yTBEp-
KICHUS NpuHaonedlcum 3aKOHIUTCS HeyAadeld. OTO JEMOHCTPUPYET cle-
ILyromui npumep Ha IIposore:

domains
integerList = integer*.
stringList = string*.
class predicates
npuvHagnexut:(integer, integerList)jnondeterm anyflow.
npuHagnexwuT:(string, stringList)nondeterm anyflow.
clauses
npuHagnexut(X, [X|_]).
npuHagnexut(X, [_|Y]):- npuHagnexut(X, Y).
clauses
run():- console::init(),
npuHagnexut(7, [1, 2, 5]),
write("YES"),nl, !.
run():-write("NO"),nl.
JIOCTOWHCTBOM TpeHKaTa npuHAaoiexcum SBISETCS TO, 9YTO OH IMOKAa3bl-
BAET, KaK C MOMOULIbI0 PEKYPCHUBHOIO ONPEAENEHUS IMONYYUTh AOCTYN K
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KOKIOMYy 3JeMeHTy cmucka. [Ipeaukar mpunadnesicum MOXKeT OBITH HC-
HOJIB30BAH B CIICAYIOLUINX HHTEPIIPETALHSX:

e  HaiiTu 3nmeMeHT X B 3aJJaHHOM HEMycTOM crucke Y: npunaonedcum(2,
[1.2,5]);

®  TPOBEPHTH, €CTh JIK 3JEMEHT X B 3aIaHHOM HEIyCTOM CIUcKe Y: npu-
Haonexcum(ab, [al, a2, a5]);

®  TIPOCMOTPETH MOCIEIOBATEILHO U BBISICHUTD, KAKUE AJIEMEHTBI BXOJST
B CIIMCOK. B TpeTbeM cirydae 1uist Beiaun Ha SKPaH BCEX JIEMEHTOB CITUCKA
MOJKHO HCIIOJIB30BaTh CIEAYIOLIYIO IIPOrPaMMy:

anemeHTbl_cnucka(L):- npuHagnexut(X, L),
write(X), nl, fail.
anemeHTbl_cnucka( ).

Jlnst BBOZIa ¥ BBIBOJIA CIIMCKOB MOT'YT OBITh MCIOJIB30BAHBI CIIEIYIOIINE
nBa crioco0a.

8.6. BBoj, BbIBOJ cIMCKA KaK TepMa.

ITpu nepBoM crocobe BBOI/BLIBOJL CIIMCKA OCYLIECTBIISAETCS OIEPATOpa-
mu readterm(<mun cnucka>, X), write(X), mpu 3ToM crimcok X paccMarpu-
BaeTcs Kak oauH TepM. Tak, HampuMep, IIporpaMmMa

domains
integerlist = integer*
clauses
run():- console::init(),
write("BseguTe cnmcok ),
hasdomain(integerList, X),
[*OnemeHm X umeem mun integerList*/
X = read(),
write("Cnumcok L= "), write(X), nl ,.
run().

OyzleT BBIIOIHATHCS CIEAYIOIUM 00pa3oM:

Beeaute cnncok [1, 4, 72, 0]
Cnuncok L=1[1, 4, 72, 0]

Bropoii criocod — mo3neMeHTHbIH BBOJ/BBIBO CIIUCKA MOXET OBITH Op-
TaHU30BaH C TIOMOIIBI0 PEKYPCUBHO OTPEICICHHBIX MPEANKATOB!

[*Mpedukambi NoanemMeHmMHo20 egodalebigoda criuckoe*/
domains

integerlist = integer*.

stringlist = string*.
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class predicates
BBoA_cnucka:(integerlist) determ (o).
BBOA_cnuckaS:(stringlist) determ (0).
BblBOA_cnucka:(integerlist)determ.
BbIBOA_cnumcka:(stringlist)determ.

clauses
BBoA_cnucka([X|T]):- write(" BBeguTe anemeHT "),

X =read(), X>=0, !,

BBog_cnucka(T).
BBoA_cnucka([]).

BBoA_cnuckaS([X|T]):- write(" Beegute anemeHT "),
X =readLine(), X <> "kon", !,

BBoA_cnuckaS(T).

BBoA_cnuckaS([]).

BbiBOA_cnucka(([]):- nl.
BbiBOA_cnucka([H|T]):-  write(H," "),
BbiBoA_cnvcka(T).

clauses

run():- console::init(),
write("Beeaute cnucok ),
BBog_cnuckaS(L), nl, write(" Cnuncok L" ),nl,
BblBOA_cnucka(l) ,!.
run().

3necs "kon" — 31O TepM, CBHAETENBCTBYIOIIMA O JTOCTHXEHHH KOHIA
CITHCKA.

8.7. Mcnosb30BaHue MPeINKaTA MPUCOETHHHUTH

PaccmoTpuM TipocToii M OYEHB TIOJIE3HBIH MPenuKaT npucoedurums. Ero
OCHOBHOE Ha3Ha4YEeHHE — COEAMHMTH ABa cnucka B onuH. CoriacoBaHue C
0a3o0if 3HAHWH IETEBOTO yTBepKAeHUs npucoedunums(X, Y, Z) IOIKHO
3aKaHYMBATHCS yAadel B TOM cilydae, Korja Z MpeCcTaBiseT coboil coenu-
HeHue AByx crnmckoB X u Y. Hanpumep, crnenyroriee 1ieeBoe yTBEpKACHHE
SIBIISIETCS] ICTUHHBIM:

npucoeamHntb([5,4,3],[3,2,1], [5,4,3,3,2,1]).
a LEeJIEBOE YTBEPKICHHUE
npucoeamHntb([5, 4, 3], [3, 2, 1], Z), write(2).

MO3BOJISIET MOYYHUTh HOBBIH criicok Z = [5, 4, 3, 3, 2, 1] B pesynbrare 00b-
eIMHEHMS IBYX MCXOIHBIX criuckoB [5, 4, 3] u [3, 2, 1].
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Kpome OCHOBHOTO Ha3Ha4yeHHs CYIIECTBYET €llleé MHOXECTBO JPYruX
MPUMEHEHHUH ITOTO MPEJHKaTa, HApPUMeEp, TAKUX KaK pa3jielieHHe CIHCKa
BCEMH BO3MOXKHBIMH CIIOCO0aMHM, yJalleHHe Ha4yalbHOTO WM OCTaTOYHOTO
CerMEHTa CIIMCKa, Pa3JIelIeHHE CIICKa 110 33]aHHOMY DJIEMEHTY.

YrtoObl pa3paboTarh MpeArKaT sl HEKOTOPOTO OTHOIICHUS, HY>KHO CO-
CTaBUTh yTBEPKJCHUS 0a3bl 3HAHHH, COBOKYIMHOCTH KOTOPBIX IOJHOCTBHIO
OIMCBHIBAET 3TO OTHOLIEHWE. Ha mpakTHke mpH ONpeAeneHUH OTHOIIEHUS
HaJl CIIMCKaMH HY>KHO TOCTYIIaTh CIEIYIOIINM 00pa3oM: BBIOpaB OAWMH U3
apryMEHTOB 3TOT0 OTHOIIEHHUS, COCTABUTh BBICKA3BIBAHUSI OTHOCHTEIHHO
Pa3IUYHBIX BapUAHTOB 3TOrO apryMEHTA. JTH BAPHAHTHI JIOJDKHBI MOKPbI-
BaTh BCE PA3JIUYHbBIC BHJIbI CIICKOB, KOTOPHIE MOTYT MOSBJIATHCS B KA4eCT-
B€ JIAHHOTO apryMEeHTa 3TOr0 OTHOIICHHUSL.

Jlnst otHOMICHUSE npucoedunums(X, Y, Z) BoibepeM TepBbIii apryMeHT X.
[MonHOCTBIO ONpENearM 3TO OTHOLICHHWE, 3aJaB OJHO YTBEPXKICHHE IS
cityyast, Koraa X mycToil Ciucok [ ], ¥ BTopoe — 1yist BCexX ciydaes, Koraa X
HEIYCTOM CIUCOK, MPECTAaBICHHBIN 1radaonom [X1|L1].

Korma X =[], Y u Z Bcerna coBnanator. JIt000ii CIUCOK, PHUCOETHUHEH-
HBIH K ITyCTOMY CIHCKY, JaeT TOT )K€ CaMblif CIHMCOK. DTO MOXXHO IpeacTa-
BUTH C MIOMOIIBIO CIIEAYIONIETO (aKTa.

npucoeanuuth([], Y, Y). (8.1)
CMEICI BTOPOTO YTBEPKICHHUS

npucoeamunTb([X1|L1], Y, [X1|L3]):-
npucoeauunth(L1, Y, L3). (8.2)

MOYKHO OITACATh CIIOBAMH CIICAYIOLINM 00pa3oM.

Ilepsrrit amement X1 nepBoro comcka X Bceraa OyIeT W MEpBBIM die-
MEHTOM TPETBETO CIHCKa, T.¢. ecu X = [X1|L1], o Z = [X1|L3].

XBoct L3 tpersero aprymenTa Z Bceraa OyeT MPeCTaBIIsATh Pe3yJbTar
npucoeIMHeHus BToporo aprymenTa Y k xBocty L1 nepBoro crincka X. [lis
BBITTOJIHEHHS 3TOH oreparuu npucoenuHenus Y k L1 HeoOXoaumo Ucromb-
30BaTh NPEJUKAT HPUCOCOUHUND.

Tak kak rmpy KakJJoM 0OpaleHuH K MPaBUITy YAAISETCs TOJI0Ba CIHCKA,
SIBJISIFOILIETOCS. TIEPBBIM apryMEHTOM, TO ITOCTENIEHHO 3TOT CIHMCOK Oyner
WCUepIaH M CTaHeT IMyCThIM, TaK YTO NMPOHM30HAET BBIXOJ Ha INEepBOE Ipa-
HUYHOE YCIIOBHE.

Takum oOpazoM, mporpamMma

class predicates
npucoeavHuTtb:(integerList, integerList, integerList)
nondeterm anyflow.
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npucoeanHuTb:(stringList, stringList, stringList) nondeterm anyflow.
clauses
npucoeamHnTs(([], Y, Y).
npucoeamHnTb([X1|L1], Y, [X1|L3]):- npucoeamHnTs(Ll, Y, L3).
clauses
run():- console::init(),
npucoeamHuTb(["r", "y", "t"], ['u", "w"], L),
write(" Cnmcok L" ),nl,
BblBOA_cnucka(l) ..
run().

TIOJTHOCTBIO OTIPEACIIAET OTHOLICHNUE npucoe()uHumb.

8.8. HMcnosb30BaHue NMpeIuKaTa NpUuCcoeIHHUTH
IJIs1 pa3/ieieHus CIUCKa

[penukat npucoeounums MOXHO HCHOJIB30BaTh Ul Pa3lelieHUs] CIH-
CKa Ha J[Ba MOJCIHCKA, SCIIU MEPBhIC JIBa apryMeHTa OOBSBUThH KaK Iepe-
MEHHBIE, & TPETUH apryMEHT KOHKPETU3UPOBATh 3aJJaHHBIM CITUCKOM:

Ha Bonpoc

npucoeamnHnTb(X, Y, [2, 3, 4]).
MOJIyYUM OTBETBHI:

X=[] Y=[2, 3, 4]
X=[2] Y=[3, 4]
X=[2, 3] Y=[4]
X=[2, 3, 4] Y=[]
4 Solution

Ecin TpeOyeTcst MOMYyYHTh TOJMBKO HEMyCThIe CHCKH X, Y, TO Hajo Ha-
IHcaTh LIEIEBOe YTBEPKICHHUE NpucoeOuHums B CISAYIOLIEM BUAE. npucoe-
ounums([X1|T], [YL|F], [2, 3, 4]).

AHAJIOTHYHO ¢ TIOMOIIBIO OJJHOTO ¥ TOTO K€ NMPEANKATa NPUCOeOUHUMb,
HO C Pa3HBIMH II1a0JIOHAMH apryMEHTOB MOXKHO 3aJaBaTh CIIOCOOBI pasje-
JICHUsI CIIUCKAa Ha IOJCIUCKH. PaccMOTpUM LIYTOYHYIO HpOrpamMMy My-
manmul. C TIOMOIIBIO 3TOW TPOTrpaMMBbl 00pas3yroTcsi Ha3BaHWs TMOPHIOB
pa3IMYHBIX XWBOTHBIX. JKHMBOTHBIE 3aJal0TCsi MX Ha3BaHMSAIMH B (hopme
cnucka OykB. /[Ba KMBOTHBIX NMPOM3BOMAT Ha CBET MyTaHTa, €CIM OKOHYA-
HHE Ha3BaHMS NEPBOTO M3 HUX COBIAZAeT ¢ HAayajoM Ha3BaHWUs BTOporo. B
9TOH MporpamMMe OTHOIIECHUE NPUCcOeOuHuns TPUMEHSETCsS IBYMs CIIOCO-
Oamu: B OZHOM cilydae M pa3feleHus CIIUCKA, B IPYTOM — I 00beIHe-
HHS IBYX CIIUCKOB.
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I* MYTAHTBI */
domains
charList = char*.
class predicates
npucoeamHuTtb:(charList, charList, charList) nondeterm anyflow.
MyTaHT:(charList) nondeterm anyflow.
KpacuBbli_MyTaHT:() nondeterm.
xuBoTHoe:(charList) nondeterm anyflow.
BbIBoA_cn:(charList) nondeterm anyflow.
clauses
npucoeanHnTs([], Y, Y).
npucoeamHnTb([X1|L1], Y, [X1|L3]):-
npucoeamHutb(Ll, Y, L3).
MYTaHT(Z):- *nBoTHoe(X), xuBoTHoe(Y),
npucoeaHuTb(A, [B|T], X),
npucoeanHuTs([B|T], C, Y),
npucoeamHuts(X, C, Z).

KpacuBbIVi_MYTaHT:- MyTaHT(Z), BblBOA_Cn(Z), fail.
KpacuBbIV_MYTaHT:- nl.

BbiBoA_cn([]):- nl, 1.
BbiBoA_cn([X|T]):- write(X), BbiBog_cn(T).
xumeotHoe(['k','p','0",'k','0",'a’,'n",'n"]).
XuBoTHoe(['Y','e ,p,‘e,'n ,'a, x','a).
*uBoTHoe(['K','a','p','n",'0", 'y']).

XusoTtHoe(['n' ‘o,' 'a','n’,'p]).
xmBotHoe(['x','a’,'m','e','n’,'e",'0",'H’]).
xusotHoe(['0','y','','8",'0",'n"]).
*uBoTHoe(['8','0",'n",'k"]).

run():- console init(),
KpacuBbli_MyTaHT(),!.
run().

[Momyuum caenyromuil pe3yabTar:

Kpokoaun
Kpokogunowaib
Yepenaxa
YepenaxameneoH
Kapuoy
kapubyriBon
nowagb
XaMmerneoH
OyrBonowaab
OyrBon

OyIBOSK
BOMKPOKOAWN
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BONKapuby
BOJK

8.9. Omnepauuu co cnuckamu

Tak Kak CIHUCOK — 3TO PEKYPCHUBHAs CTPYKTYypa MAaHHBIX, TO BCE OMpeie-
JICHHS OTepalMidi CO CIUCKAMK MMEIOT PEKypCHUBHYIO mpupoxay. Oneparyu
IO CJIOKHOCTH MOKHO Pa3JIeUTh Ha TpH rpymmbl. CaMast mpocTtas TpyIia —
9TO KOTJIa CIMCOK 33J[aH U HAJ0 HAWTH €ro XapakTepUCTHKH (CymMMmy 3je-
MEHTOB, MAaKCUMAJIbHBIA WM MUHUMAJIbHBIA 3JIEMEHT W T.I.), BTOpas IO
CJIOKHOCTH IPYIIIA — 3TO MPeoOdpa3oBaHKe CIHICKA MO 33JaHHOMY MTPaBUITY,
TPEThsI — 3aMUCaTh B CIIUCOK JIEMEHTHI, MOJydaeMble OO OT reHeparopa,
b0 MO OMpeeICHHOMY 3aKOHY. PaccMOTpUM MpHUMeEphl Ul KaKIOH
TPYIIIIBL.

Ipumep 8.1. JlaH CIIMCOK OIIGHOK CTYJIEHTa 3a BCE BpeMsl OOy4eHHsS B
BY3e, Haiitu cpennuii 6at cTyaeHTa.

[* [Mpoepamma peweHus npumepa 8.1 rno criuckam*/
domains
ocenka = integer.
list_ocenka = ocenka*.
class predicates
cpegHun_6ann:(list_ocenka, real) determ (i,0).
cymma_kon:(list_ocenka,ocenka, integer) determ (i,0,0).
clauses
I* Hucxodsawas pekypcusi */
cpepgHun_bann(OclList, Sred_ball):-cymma_kon(OclList, S, N),
Sred_ball =S /N.
cymma_kon([], 0, 0).
cymma_kon([Oc|List],S, N):- cymma_kon(List, S1, N1),
S=S1+0c, N=N1+1.
run():- console::init(),
L =1[54,5,3,4,4,55,3,5],
cpepgHun_bann(L,Sred_ball),
write("Cnucok oueHok ", L, "CpegHun 6ann=", Sred_ball),
nl,!.
run().

B PE3YJIbTATEC BBINIOJTHEHWA IPOTrpaMMBbI HOJ‘Iy‘{I/IM:
Cnucok oueHok [5,4,5,3,4,4,5,5,3,5] CpegHuin 6ann 4.3

Ipumep 8.2. JlaH CIMCOK CTYJCHTOB rpymiibl. VICKIIOUYUTh U3 HErO CTy-
JICHTOB, HE CIIABIIINX CECCHIO.

[* [Npoepamma peweHus npumepa 8.2 */
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domains
CTyAeHT = string.
CMUCOK_CTYOEHTOB = CTYAEHT*.
class predicates
UCKMOYUTb:(CMNCOK_CTYAEHTOB, CMIUCOK_CTYAEHTOB,
cnucok_ctyaeHToB) nondeterm anyflow.
nckntounTbl:(CTYAEHT, CMUCOK_CTYAEHTOB,
cnucok_ctyaeHTos) nondeterm anyflow.
clauses
ucknounto(RezSp, [], RezSp).
uckntounTb(SpGr,[Stud|Udal],RezSp):-
nckntountbl(Stud,SpGr,RezSp1l),
nckntountb(RezSpl, Udal, RezSp).
uckntounTbl(Stud, [Stud|Gr], Gr):-L
ucknounTb1(Stud, [Y|Gr], [Y|Grl]):-
ucknounTbl(Stud, Gr, Gr).

run():-
console::init(),
Gr =["MBaHoB", "TeTpoB", "IlykbsaHeHko"
"CamcoHoB", "lMpoueHko"],
Ot = ["NlykbsAHeHKO", "lMpoueHko"],
nckntountb(Gr,0t, RezSp),
write("McxogHein cnucok \n *,Gr,
"\n Cnncok otyncneHHbix\n ",0t,
"\nCnucok octasLuuxca ", RezSp),nl,!.
run().

Ipumep 8.3. 3anmucath B ciucok Bee 1enble yrcna ot 1 o N.

[* Mporpamma pelueHus npumepa 8.3 */
domains
integerList = integer*.
class predicates
cnucok_uenbix:(integer, integerList)nondeterm anyflow.
cnucok_uenblix:(integer, integerList, integer, integerList)
nondeterm anyflow.
cnucok_uenbix1:(integer, integerList) nondeterm anyflow.
npucoeamHuTb:(integerList, integerList, integerList)
nondeterm anyflow.
clauses
npucoeamHutb([], Y, Y).
npucoeamHuTb([X1|L1], Y, [X1|L3]):-
npucoeamHutb(Ll, Y, L3).
cnucok_uenbIx(N, IntList):- cnucok_uenbix(N, IntList, 1, [1]).
[* Bocxopswas pekypeus - npsiMoi nopsigok */
crnmcok_uenbix(N, IntList, N, IntList):- !.
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cnucok_uenbix(N, IntList, N1, List1):-
N2 = N1+1,
npucoeamHnTb(Listl, [N2], List2),
crimcok_uenbix(N, IntList, N2, List2).
[* Hucxopswas pekypcums - o6paTHbIn nopsaaok*/
cnvcok_uenbix1(1, [1]):- .
cnuncok_uenbix1(N, [N]|List]) :-
N1=N-1,
cnucok_uenbix1(N1, List).
run():- cnucok_uenbix(9, IntList), write(IntList), nl,
cnuncok_uenbix1(9, IntListl),write(IntList1), nl,!.
run().

Ipumep 8.4. Cobpath HeoOXoaUMbIE AaHHBIC U3 (HAKTOB 0a3bl 3HAHUIT B
CIUCOK. PemmTh 3Ty 3a1a4y MOXKHO C IIOMOIIBIO BCTPOSHHOTO MpEIHKaTa
findall. Iens findall(X, P, List) moposkmaer crmcok List Bcex o6bexToB X,
ymosierBopsiorux tesn P. Ecmu findall(X, P, List) He Haxoaut Hu omHOTO
peurenus mis P, to nens findall mpocto Tepmur Heycnex. Ecnu oaus u ToT
ke OOBEKT Hail[lcH MHOTOKPATHO, TO €ro 3K3eMIUTIPhI OyIyT 3aHECCHBI B
CIIUCOK, YTO TIPUBEJIET K MOSBICHUIO B CIIUCKE MOBTOPSIOIINXCS JIEMEHTOB.
VYnanuth U3 CIHUCKA MOBTOPSIOIIMECS SJIEMEHTBI MOXXKHO C MOMOILBIO Ipe-
mukara komni_e_muoowc(List, List), mpeobpa3syrommiuii KOMIUIEKT B MHOXe-
CTBO YHUKA&JIBHBIX JJIEMEHTOB. [IpHBe/IcHHAs HIDKE IPOrpamMma coOupaeT B
CIUCOK HOMepa rpymit u3 (haktoB cmydenm(Pamunust, Homep_zpynno).

/* MMporpamma pelueHus npumepa 8.4 */
domains
CTYAEHT = string.
CMUCOK_CTYOEHTOB = CTYAEeHT*.
integerList = integer*.
class predicates
npuHagnexuT:(CTYAeHT,CNNCOK_cTyaeHToB) nondeterm anyflow.
npuvHagnexut:(integer, integerList)nondeterm anyflow.
npucoeanHuTtb:(integerList, integerList, integerList)
nondeterm anyflow.
komnn_B_MHoX:(integerList,integerList) nondeterm anyflow.
CTyAeHT:(CTyaeHT, integer) nondeterm anyflow.
p:()nondeterm.
clauses
I* onpedeneHue omHoweHus <cmydeHm>(<OUO>, <epynna>) */
ctypeHT("iBaHoB", 243).
ctypeHT("MNeTpos”, 244).
ctygeHT("UBarun", 243).
ctyneHT("NyHeBa", 244).
ctypeHT("Cepreesa", 243).
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ctypeHT("Pynakos", 244).

[* npedukam u3 0dHo20 criucka cozdaem Opyeaoli, 8 KOMOPOM 8ce

3/1eMeHMbI 1epe8o20 CriuCKa 8CmMpeYyaromcs mosibko 0OuH pas */

koMnn_B_MHOX([X1], [X1]):- I

KoMMn_B_MHOX([X1|T1], [X1|T2]):- komnn_B_MHOX(T1, T2),
not(npuHagnexut(X1, T2)), .

KkoMnn_B_MHOX([X1|T1], T2):- komMnn_B_MHOX(T1, T2).

p(:- findall(G, ctyneHnt(F, G), List), write(List), nl,

komnn_B_MHox(List, Listl), write(List1),nl.

run():- console:init(), p(), nl,!.
run().

Pesynbrart:

[243, 244, 243, 244, 243, 244]
[243, 244]

8.10. CocraBHBIE CIUCKH

CocTaBHbIE CIIMCKH — 3TO CITUCKH, COCTOSIINE M3 3JIEMEHTOB Pa3HOTO
THAIA, B TOM YHCJE, BO3MOXKHO, W3 IOACIIACKOB. DJIEMEHT TaKOTO CIIMCKA
3a/1aeTCsl C MOMOIIBIO CTPYKTYPHI. JIJIsi KaKIOTO THIMA TAHHBIX BBOIHTCS
CBOE MMSI CTPYKTYPBI: /st ieitbix — (), Jutst CiMBOIIOB — C(), JUTS CIIUCKOB —
I() u T.. B oxnoit obmactu Ilist onuckiBaroTcst BCe ykasaHHbIE CTPYKTYPHI,
TOI'ZIa COCTABHOM CIHMCOK — 3TO cnHcoK u3 dnemenToB llist. Kak onuceisath
TaKWe CIMUCKH M KaK BBIIONHATL ¢ HUMH OIEPAlUH HMILTIOCTPUPYET Cle-
Jyrommii mpuMep. B HeM peraercs 3a1ada mpeoOpa3soBaHUs CITUCKA C IO
CIIUCKaMKM B OOBIYHYIO TOCIEI0BATENBHOCTE JJIEMEHTOB. JIjIsl 3TOro Hc-
MONB3YeTCs TPEANKAT auneapuzoéams. COCTABHOM CIIMCOK CHayajla BBEIBO-
JIMTCS, 3aTeM MpeoOpa3yeTcs W BHOBb BBIBOJMTCS C TIOMOIIBIO TIPEIUKATA
BBIBOJIA COCTABHBIX CITUCKOB plist.

[* CocmaeHsble criucku */

domains
llist = I(list); i(integer); c(char); s(string).
list = llist*.

class predicates
npucoeamHuTb:(list, list, list) nondeterm anyflow.
nuHeapwusosarthb:(list, list) nondeterm anyflow.
pp:() nondeterm.
plist:(list) nondeterm (i).

clauses
npucoeamHnTs([], Y, Y).
npucoeamHnTb([X1|L1], Y, [X1|L3]):-

npucoeamHutb(Ll, Y, L3).
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nuHeapwusoatb([], [])-
nuHeapwmsoBaTb([X|Xvost], OutList):-

X =1(Y), nuHeapwuzosaTb(Y, Z),

nuHeapusoBaTb(Xvost, W),

npucoeamHuTb(Z, W, OutList).
nuHeapusoBatb([X|Xvost],OutList):-

nuHeapwmsoBaTtb(Xvost,W),

npucoeamHnTb([X],W,OutList).

plist([]).

plist([H|T]):- H =i(Y), write(Y," "),
plist(T).

plist([H|T1):- H =c(Y), write(Y," "),
plist(T).

plist([H|T1):- H = s(Y), write(Y," "),
plist(T).

plist([H|T1):- H = I(Y), write("["," "),
plist(Y), write("]"," "),
plist(T).

pp(O:- X =[s("massa”), I([i(4), i(5), c(y)]), i(8), I([ c(t), c(w)I)],

plist(X),nl,

nuHeapwmsoBaTtb(X, OutList), !,
plist(OutList), nl.

run():- console::init(),
pp(, nl,L.

run().

Pe3yJ'ILTaTI)I BBIIOJIHCHUSI IPOTrPaMMBI:

massa[45y]8[tw]
massa45y8tw

Jlnst pa6otel co crimckamu B Visual Prolog 7 paspaGoran kmacce list, xo-
TOPBIN COEPXKHUT PsII TIOJE3HBIX MPEAUKATOB paboThI co criuckamu. C HUMH
BbI MOkeTe M03HaKOMHUThCS B Kartanore pfc — dyHmameHTanbHble Kiacchl
IIpoJiora u UCIIOIB30BATh HX B CBOMX IIPOrPaMMaXx.

IIpumMep BbINOJIHEHHSI KOHTPOJIbHOIO 3a1aHUS
B KOHCOJIbHOM pe:KuMe

[* MMpumep abinonHeHus 3adaHusi no meme "Crucku”

8 KOHCOJIbHOM pexxume*/

domains
fio=string. fucultet=string. discip=string. tip=string.
kaf=string. tel=string. denj=string. c_z = string.
ngruppa=integer. kol_vo=integer. shifr=integer.



138 Jlozuueckoe npoepammuposanue na szvixe Visual Prolog

nau=integer. vremja = integer.
stringlist = string*. aud = aud(nau,kol_vo).
audList = aud*.
class facts — raspisanieDB
cryaeHT:(fio, ngruppa).
rpynna:(ngruppa, fucultet, kol_vo, fio).
avcumnnuna:(shifr, discip, kol_vo).
npenogasaTtens:(fio, kaf, tel).
ayautopusi:(nau, tip, kol_vo).
pacnucaHue_3aHaTuia:(ngruppa, shifr, fio, nau, denj, vremja, c_z).
class predicates
cnucok_rpynnei_1:(ngruppa, kol_vo) nondeterm (i,0).
BbIBOA:(stringList) nondeterm anyflow.
anuHa:(stringList, kol_vo) nondeterm anyflow.
ayauTtopusi_makc:(aud) nondeterm anyflow.
maxList:(aud, audList) nondeterm anyflow.
max:(aud, aud, aud) nondeterm anyflow.
p:() nondeterm.
aud_kol:(aud) nondeterm anyflow.
clauses
rpynna(243, "®BT", 23, "Kapaces").
rpynna(244, "©BT", 25, "Kapes").

ctyaeHT("UBaHoB", 243).
ctyaeHT("MNeTpoB”, 243).
ctyaeHT("UBarun”, 243).
ctygeHT("lNlyHeBa", 243).
ctyaeHT('Bonkos", 244).
ctyaeHT("Mocun", 244).

ayauTtopus(132, "ayg", 30).
ayoutopwusi(206, "na6", 300).
ayoutopwmsa(403, "aya”, 30).
ayoutopwmsa(411, "aya”, 10).

[* MNpedukam co3daHus u 8bigoda criucka cmydeHmoes 3adaHHoU
2pynnbi U onpedesnieHus Hucna cmydeHmos */
cnucok_rpynnbi_1(Ng, Nst):-

findall(F, ctyneHT(F, Ng), List),

[* Cobpame 6 criucok 0151 3a0aHHOU

epynnbi ghamunuu cmydeHmos */

BbiBoA(List),

[* Bbigecmu asmom crucok Ha akpaH */

anunHa(List, Nst).

* MMpedukam ebigo0a 3rnemeHmos criucka */
BbIBoA([])-
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BoIBOA([X|T]):-  write(" ", X), nl,
BbIiBOA(T).
[* MNpedukam onpedeneHust Yyucsia 37eMeHmMo8 8 criucke */
anvHa([l, 0).
anuHa([X|T], N):- gnmHa(T,N1),
N=N1+1.

aud_kol(aud(Aud, Nsa)):-ayautopusa(Aud, _, Nsa).
[* Mouck aydumopuu ¢ MakcumarbHbIM YUC/IOM Mecm */
ayauTtopus_Makc(Audmax):-
[* Cobupaem 6 criucok List ece aydumopuu ¢ yka3aHuem
qucna mecm 8 Hux 8 gpopmame aud(Aud, Nsa) */
findall(Aud, aud_kol(Aud), List),
* Mouck Nmax & criucke List */
maxList(Audmax, List).

[* Mouck makcumarnbHo20 ariemMeHma 8 criucke */
maxList(X, [X]).
/* Ecniu crucok u3 oOHo20 s51eMeHma,
3amom afieMeHm $18/15emcsi MakcumaribHbIM */
maxList(R, [X|T]):-
maxList(R1, T),
[* CHayana Halmu mMakcumMarsbHbIl
anemeHm R1 8 xeocme crniucka T,
3amem 3a MakcumarsibHbIl R npuHsms
bonbwee u3 X uR1*/
max(X, R1, R).

[* Boibpamb Haubornbwee u3z N1 u N2 */
max(aud(Aul, N1), aud(Au2, N2), aud(Aul, N1)):- NI1>=N2.
max(aud(Aul, N1), aud(Au2, N2), aud(Au2, N2)):-  N2>N1.
p():- rpynna(Ng, _, _, ),

write(" 'pynna ", Ng), nl,

cnucok_rpynnbl_1(Ng, Nst),

write("Yucno ctyaeHTos B rpynne ", Ng, "=", Nst) ,nl, fail.
pQ:- aygutopums_makc(Audmax),
write("Ayoutopusi ¢ MakcMmarnbHbIM YMCITOM MeCT",
Audmax), nl.

clauses
run():- console::init(),p(),".
run().



140 Jlozuueckoe npoepammuposanue na szvixe Visual Prolog

IIpuMep BBINOJHEHHS KOHTPOJIBHOIO 32/IaHUS B PeKNMe
rpaguyeckoro uurepgeiica

3amanue: B paxTax 0a3bl JAHHBIX XPaHUTCA HH(GOPMALHS O IPyMIIAX, HX
CTyIIeHTaX, 00 ayANTOPHAX, NPeroJaBaTeNsixX, JUCIUIUIMHAX U PacIHCaHUuH
3aHATHH B mHCTUTYyTE. [IpniokeHne MOMKHO oOecrieunBaTh AOCTYII K Cie-
Jtytonied MHOpMaIMU: CIIMCKH CTYACHTOB 3aJJaHHOW TPYIIIbI, ayAUTOPUH U
MX BMECTHMOCTbB, NMPENOoAaBaTely U X NPUHAIISKHOCTh Kadeape, paciu-
CaHue 3aHITHI IS 3aJIaHHOTO MIPENOAaBaTeNs, Ul 3aJaHHOM TPYIIIBL, UL
3a7aHHOH ayIUTOPHH, JUISl 3alaHHOTO JHS HEAENH.

3a ocHOBY Bo3bMeM npoektT GUI_Raspisanie . 3arpy3um ¢aiin npoekra
U TPOU3BEAEM CIeIyIomHe M3MeHeHHs. JlonomHuM uMerontyrocs (hopmy
HOBBIMH dJIEeMEHTaMH. B pesynbpTaTe OHa IOJDKHA HMETh BHJ, IIPECTaBIICH-
HBIH Ha puc. 8.2.

e e, I Y e
Onepaymn ¢ 54 Janpocer Mindow Help
DA~ |¥Eh ?
.. [==n
MakcuMansHas MuHUMANBHAA HoegisaEha
BHECTHMOCTE BHECTHMOCTL
200 10 Fpynna  Aucy.  ®dam. AyauT. Oexs  Bpema  4/3
r(243,"WHopmaTuka","Hoenukos", 132, "noHegensruk", 12,"u")
| r(244,"WHbopmaTuka","HoBWuKoB", 132, "noHefensHuk", 12,"u'")
N2 ayauTopii N ayaHTOpHI
324 411
A Messages
N CTyAeHToB =4
CrucoK CTyAEHTOS rpymiel 244
Bankos "WBaHoB"
MocyH "Metpos"
CrmcoK oorueH "MearuH"
WO CTYARHTOE=2 "fyresa"
Ofee icno cTyaeHTos=6 4 . .
e Mperomosmmens  HomeoE  *  fatezpo
MaKe_aya = 324 MaKc_xon = 200
Viearios
Metpos Homep rpynnel 243 BNM
Vearim
CMCOK OKOHYEH
«

Puc. 8.2. Iasroe okrno 3a0au u ghopma npunoscenus " Pacnucanue"

HoBbIME 351eMeHTaMHU B 3TO# (hOpME SIBILIFOTCS TIOJSI CO CIIUCKOM (THma
listEdit_ctl, listButton_ctl): "TIperogasarens", "Aymuropus”, "Jlens Hene-
yu". OCyIIecTBIISAA BEIOOP B ATHX MOJSIX U HAKIMAS COOTBETCTBYIOIIYIO FIM
kHOTNKY "BriBectr”, moy4yaem B okue BbiBoma (tuma listBox_ctl) "Pacmuca-
Hue" pacriucaHue 3aHATHH U1 BRIOpAaHHON BeMWYHMHBL. YTOOBI HANIOJTHUTH
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anementsl Tuma listEdit_ctl, listButton_ctl, listBox_ctl crpoxamu BbIBOnA,
Hajo ux cHavyana coopats (findAll) B cimcok List, 3atem atoT criucok mo6a-
BUTH K 3eMenTy: Meros addList(List). Hike mpuBeneHbl OCHOBHBIC (haiiiibl
OPOrpaMMBL.

I*OnucaHue knacca Crasp — 3a20/10804HbIU ¢halin crasp.cl*/
[* OnucaHHbie 8 Hem npedukambl U muribl 00CMYHbI ¢hopme
u ernasHoMy OKHy 3adady */
class crasp : crasp
open core
predicates
classinfo : core::classinfo.
domains
fio=string. fucultet=string. discip=string. tip=string.
kaf=string. tel=string. denj=string. c_z = string.
ngruppa=integer. kol_vo=integer. shifr=integer.
nau=integer. vremja = integer.
r = r(ngruppa, discip, fio, nau, denj, vremja, c_z).
ISrasp = string*.
Istud = string*.
predicates
cnucok_rpynnel:(ngruppa, kol_vo, Istud) determ (i,0,0).
cnvcku:() determ.
ayauTopun_Makc_MuH:(nau, kol_vo, nau, kol_vo)
nondeterm (0,0,0,0).
HaubonbLee:(nau, kol_vo, nau, kol_vo, nau, kol_vo)
nondeterm (i,i,i,i,0,0).
HanmeHbLuee:(nau, kol_vo, nau, kol_vo, nau, kol_vo)
nondeterm(i,i,i,i,0,0).
sarpyanteb[l:().
coxpanuteb[:().
ctyaeHT_n:(fio, ngruppa) nondeterm (i,0) (i,i) (0,0) (0,i).
ayauTopus_n:(nau, tip, kol_vo) nondeterm (i,0,0) (i,i,i) (0,0,0) (0,i,i).
npenogasaTens_n:(fio, kaf, tel) nondeterm (i,0,0) (i,i,i) (0,0,0) (0,i,i).
pacn_rpynnbl:(ngruppa, ISrasp) determ (i,o).
pacn_rpynnelP:(fio, ISrasp) determ (i,0).
pacn_rpynnblA:(nau, ISrasp) determ (i,0).
pacn_rpynneiD:(denj, ISrasp) determ (i,0).
end class crasp

[*®alin peanu3ayuu kracca crasp.pro*/
implement crasp

open core,stdio
constants

className = "Prasp/crasp".

classVersion = "$JustDate: $$Revision: $".
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clauses
classinfo(className, classVersion).

[* MNpumep ebinonHeHuUsi 3adaHusi 4 */

class facts — raspisanieDB /* B[l cbakToB */
kol:(kol_vo) determ.
cryaeHT:(fio, ngruppa).
sum:(kol_vo) determ.
rpynna:(ngruppa, fucultet, kol_vo, fio).
avcumnnuna:(shifr, discip, kol_vo).
npenogasaTtens:(fio, kaf, tel).
aygutopws:(nau, tip, kol_vo).
pacnucaHune_saHatui:(ngruppa, shifr, fio, nau, denj, vremja, c_z).
max_min:(kol_vo, nau, kol_vo, nau) determ.

clauses
[* C nomouwbro amux npedukamos uUHgopmauusi usz gpakmos B[]
Oenaemcsi docmyrnHou Opyaum mMooynsam */
ctyaeHT_n(®Puo, Homepl'P):- ctyaeHT(duo, Homeplp).
ayautopus_n(Nau, Tip, Kol_vo):- ayauTtopus(Nau,Tip,Kol_vo).
npenopasaTtens_n(Fio, Kaf, Tel):- npenopgasatens(Fio, Kaf, Tel).
[*lpedukam obHoeneHus B[] cpakmoe u3 ¢hatina FileName*/
class predicates
reconsult : (string FileName).
clauses
reconsult(Filename) :-
retractFactDB(raspisanieDB),
file::consult(Filename,raspisanieDB).

[* [peduxkam ebInonHaemcs rpu ebibope nyHKmMa MeHH
"3aegpy3umbb]*/
class facts
currentDirectory: string:="". %Onucanune dakTa currentDirectory
clauses
sarpyanteb[l():-
currentDirectory:=directory::getCurrentDirectory(),
directory::setCurrentDirectory("..\\"),
Filename = vpiCommonDialogs::getFileName( ",

["Text files (*.txt)", "*.*"],

"3arpyska B[l o ctyneHTax",

0. 0,
directory::setCurrentDirectory(currentDirectory), !,
reconsult(Filename),
stdO::writef("Basa gaHHbIX % 3arpyxeHa\n”, Filename).

sarpy3ntbb/().
* Mpedukam ebinonHsemcs npu eblbope MyHKMa MeHto
"CoxpaHumbbB/"*/
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clauses
coxpaHutbb[():-
currentDirectory:=directory::getCurrentDirectory(),
directory::setCurrentDirectory("..\\"),
Filename = vpiCommonDialogs::getFileName( ",
['Text files (*.txt)", "*.*"],
"3arpyska b1 o ctygeHTtax”, ], ".", _),
directory: setCurrentD|rectory(currentDlrectory)
file::save(Filename,raspisanieDB),
stdlO::writef("Basa gaHHbIX % coxpaHeHa\n", Filename).
coxpaHntbb[l().
clauses

[* ®opmuposaHue criucka ghamunuli cmydeHmos epynbl
u onpedeneHue yucna cmydeHmos 8 2pyrre */
crnvcok_rpynnel(NG, _, ):-
assert(kol(0)),
ctypeHT(F, NG), write(F), nl,
retract(kol(N)),
N1=N+1,
asserta(kol(N1)), fail.
cnucok_rpynnbi(NG,Nst, List):-
retract(kol(Nst)),
write("Cnmcok okoH4yeH"),nl,
findall(tostring(F),ctyaeHT(F, NG), List).
I* [Ins kaxoou epynrbl 861800UMCS CrUCOK cmydeHmos u ornpedesnsem-
Cs 4yucno cmydeHmoe 8 epyrrne, a makxe obwee Jucrio cmydeHmos */
cnucku():-
assert(sum(0)),
rpynna(Ng, — _)l
write("Cnucok ctygeHToB rpynnbl ", NG), nl,
crimcok_rpynnbi(Ng,Nst,_),
write("uncno crygeHtoB="), write(Nst), nl,
retract(sum(S)),
S1 =S + Nst,
asserta(sum(S1)),
fail.
cnmcku():-
retract(sum(S)),
write(" ObLee yncno cryaeHToB="),
write(S),nl.
I* Onpedensiromes ayOumopuu ¢ MakcuMasibHbIM U MUHUMAallbHbIM
yucnom mecm */
aygutopum_makc_muH(Aumax, Nmax, Aumin, Nmin):-
assert(max_min(0, 0, 1000, 1)),
ayautopusi(Au, _, Ns),
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retract(max_min(Max, Amax, Min, Amin)),
Hambonblwee(Au, Ns, Amax, Max, Amax1, Max1),
HanmeHbLiee(Au, Ns, Amin, Min, Aminl, Minl),
asserta(max_min(Max1, Amax1, Minl, Aminl)),
fail.

ayauTopun_Makc_MUuH(Aumax, Nmax, Aumin, Nmin):-
retract(max_min(Nmax, Aumax, Nmin, Aumin)).

Hanbonblwee(Au,Ns,Amax,Max,Amax,Max):- Max>Ns.
HaubonbLlee(Au,Ns,Amax,Max,Au,Ns):- Ns>=Max.
HanmeHbLee(Au,Ns,Amin,Min,Amin,Min):- Min<Ns.
HanmeHbLiee(Au,Ns,Amin,Min,Au,Ns):- Ns<=Min.
[*lNpedukam, cobuparowuli cmpoKu pacrnucaHusi 0151 3adaHHOU epyrkl,
8 criucok Pacn_Crr*/
pacn_rpynnei(lpynna, Pacn_Cn):-
findall(X, pacnucanue_saHatni(lpynna, X),Pacn_Cn).
class predicates
pacnucaHue_3aHaTui:(ngruppa,string) nondeterm anyflow.
clauses
pacnucaHue_3aHatui(lpynna, Str):-
pacnucaHue_3saHatun(lpynna, Shifr,Fio, Nau, Denj,
Vremja, C_z),
aucuunnuHa(Shifr, Discip, ),
Y =r(Fpynna, Discip,Fio, Nau, Denj, Vremja, C_2z),
Str = tostring(Y).
[*lpedukam, cobuparouuti cmpoku pacrucaHusi 051 3a0aHHO20 rpero-
Oasamens 8 criucok Pacr_Cr*/
pacn_rpynnelP(Fio, Pacn_Cn):-
findall(X, pacnucanne_3sanatuiP(Fio, X),Pacn_Cn).
class predicates
pacnucaHune_3saHatuinP:(fio,string) nondeterm anyflow.
clauses
pacnucaHue_3aHaTtuiiP(Fio, Str):-
pacnucanue_3sanatun(lpynna, Shifr,Fio, Nau, Denj,
Vremja, C_2),
aucuunnuHa(Shifr, Discip, _),
Y = r(l'pynna, Discip,Fio, Nau, Denj, Vremja, C_2z),
Str = tostring(Y).
[*lNpedukam, cobuparowuli cmpoku pacrucaHusi 0r1s1 3adaHHoU ayOumo-
puu e cnucok Pacn_Crr*/
pacn_rpynnelA(Aud, Pacn_Cn):-
findall(X, pacnucanue_3aHatnnA(Aud, X),Pacn_Cn).
class predicates
pacnucaHue_3aHaTtuiA:(nau,string) nondeterm anyflow.
clauses
pacnucaHue_3aHatuiA(Nau, Str):-
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pacnucaHue_3aHatui(lpynna, Shifr,Fio, Nau, Denj
Vremja, C_2),

aucuunnuHa(Shifr, Discip, ),

Y = r(F'pynna, Discip,Fio, Nau, Denj, Vremja, C_z),

Str = tostring(Y).

[*lNpedukam, cobuparowuli cmpoKu pacrucaHusi 0r1s1 3a0aHHO20 OHSI He-
Oenu e criucok Pacn_Cn*/
pacn_rpynneiD(Den, Pacn_Cn):-
indall(X, pacnucanune_3sanatunD(Den, X),Pacn_Cn).
class predicates
pacnucaHue_3aHatuiD:(denj,string) nondeterm anyflow.
clauses
pacnucaHue_saHatunD(Den, Str):-
pacnucanue_3saHatui(lpynna, Shifr,Fio, Nau, Den,
Vremja, C_2),
avcuunnuHa(Shifr, Discip, ),
Y = r(lpynna, Discip,Fio, Nau, Den, Vremja, C_z),
Str = tostring(Y).
end implement crasp

[* ®aln peanusayuu ¢popmbl */
implement frmRasp
inherits formWindow /*HacnedosaHue om formWindow*/
open core, vpiDomains /*lModkno4yaem knacc vpiDomains*/

[*Tekcm nponyweH*/
clauses
display(Parent) = Form :- /*KoHcmpykmop ¢bopmbi*/
Form = new(Parent),
Form:show().

clauses
new(Parent):-
formWindow::new(Parent),
generatedinitialize().
predicates

[*Obpabomyuk KHorku "Hatmu" aydumopuu ¢ MakcumarbHoOU
U MUHUMasbHOU 8MecmumMocmbio*/
onMax_min_a_puchClick : button::clickResponder.
clauses
onMax_min_a_puchClick(_Source) = button::defaultAction:-
[*TNouck aydumopud*/
crasp::ayautopumn_makc_muH(Nal,Kal,Na2,Ka2),
[*Bb180d makc. emecmum. 8 rosie pedakmupos. max_ctl*/
max_ctl:setText(tostring(Kal)),
[*Bb1800 MuHUM. eMecmum. 8 riosie pedakmupos. min_ctl*/
min_ctl:setText(tostring(Ka2)),
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I*Bbig. Homep. aydum. 8 nons pedakm. aumax_ctl,
aumin_ctll*/
aumax_ctl:setText(tostring(Nal)),
aumin_ctl:setText(tostring(Na2)),
[*Bb1800 uHghopmayuu 8 OKHO coobuieHuUU*/
stdio::write(" mnH_aya =",Na2," muH_kon =", Ka2,
"\n makc_aya = ",Nal,"” makc_kon = ",Kal),
stdio::nl,!.
onMax_min_a_puchClick(_Source) =button::defaultAction().
predicates
[*lNpedukam 05151 HaroIHeHUs Mossi co criuckom listcriucok_ctl gpamu-
nusimu cmydeHmoe 3adaHHoU epynbl*/
cnmcokl p:(crasp::ngruppa)procedure.
clauses
cnucokl p(Ngruppa):-
listcnucok_ctl:add("Cnucok rpynnsl™),
crasp::ctygeHT_n(Puo, Ngruppa),
listcnucok_ctl:add(®Pwo), fail.
cnucokl p(Ngruppa).
predicates
[*O6pabomuyuk KkHorku "Bbigecmu crniucok epynnbl” 0ns 3adaHHOU
epynnbl */
onPushButtonClick : button::clickResponder.
clauses
onPushButtonClick(_Source) = button::defaultAction:-
[*B3simb mexkcm u3 nons epynna*/
Ngruppa = ngr_ctl:getText(),
[*[na 3aGaHHOU 2pynrbl hoOpMUPYEMCS CIIUCOK
cmydeHmos List u yuciio cmydeHmos Kl_vo*/
crasp::cnucok_rpynnbi(toterm(Ngruppa), Kl_vo, List),
/*B okHo BbiBoAa listcnucok_ctl nobaensieTcs cnucok List n
uncno ctygeHtos Kl_vo*/
listcnucok_ctl:addList(List),
listcnucok_ctl:add(tostring(KI_vo)),
kol_ctl:setText(tostring(KI_vo)),!.
onPushButtonClick(_Source) = button::defaultAction.
[*O6bpabomuyuk KHorKu "Bbieecmu" 0nisi 3adaHHOU 2pynrbl pacrnucaHue*/
predicates
onPushButtonRaspgrClick : button::clickResponder.
clauses
onPushButtonRaspgrClick(_Source) = button::defaultAction:-
[*B3simb mekcm u3 nons epynna*/
Ngruppa = ngr_ctl:getText(),
[*O4yucmume OKHO 8bI80da O pacrucaHus*/
listboxrasp_ctl:clearAll(),
[*Bbigecmu 3a20/1080K 8 OKHO 8bi800a*/
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listboxrasp_ctl:add("lNpynna Oucy. ®am. AyauT.
OeHb Bpems 4/3"),
[*Mony4ums criucok cmydeHmos dsisi 3adaHHOU epynnbr/
crasp::pacn_rpynnbi(toterm(Ngruppa),List),
[*[Jobasumb 3mMom CruUcoK 8 OKHO 8bleo0a*/
listboxrasp_ctl:addList(List), !.
onPushButtonRaspgrClick(_Source)=button::defaultAction.
[*Obpabomyuk cobbimus "NameHeHue 8bibopa 8 nosie o CriUCKOM
ayOumopus"*/
predicates
onListButtonAudSelectionChanged:
listControl::selectionChangedListener.
clauses
onListButtonAudSelectionChanged(_Source):-
[*bepem u3 nons co criuckom listButtonAud_ctl Hom. Ayd.*/
Na = toterm(listButtonAud_ctl:getText()),
[*Haxodum emecmumocms amot aydumopuu Kol_vo*/
crasp::aygutopusa_n(Na, _, Kol_vo),
[*Bmecmumocmsb Kol_vo ebigodum e none editAud_ctl*/
editAud_ctl:setText(tostring(Kol_vo)),!.
onListButtonAudSelectionChanged(_Source).
[*Obpabomyuk cobbimus "Akmusauusi gpopmbl”. 3anonHsomes
8ce 107151 CO CMIUCKOM U UHUYUau3. coomeemecmeyowue um rnoss
pedakmuposaHus*/
predicates
onActivate : documentWindow::activateListener.
clauses
onActivate(_Source):-
[*HanonHsemcs rone co crnuckoMm ece ayoumopuu*/
listButtonAud_ctl:setFocus,
listButtonAud_ctl:clearAll(),
findall(tostring(Naud),
crasp::aygutopusa_n(Naud, _, ), List),
listButtonAud_ctl:addList(List),
[*Ykazamernb criucka ycmaHagnueaemcsi Ha repebiti 31.*/
listButtonAud_ctl: selectAt (0, true),
[*Onpedenissiemcsi U 8bIBOOUMCSI COOMBENCMS.
8bibpaHHOU aydumopuu emecmumocmb*/
Na = toterm(listButtonAud_ctl:getText()),
crasp::aygutopusa_n(Na, _, Kol_vo),
editAud_ctl:setText(tostring(Kol_vo)),
[*HanonHsiemcs none co criuckom ece riperiodagamenu*/
listEditPrep_ctl:setFocus, listEditPrep_ctl:clearAll(),
findall(tostring(F), crasp::npenogasartens_n(F, _,_), ListP),
listEditPrep_ctl:addList(ListP),
listEditPrep_ctl: selectAt(0, true),
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Fio =listEditPrep_ctl:getText(),
crasp::npenoaasatenb_n(toterm(Fio), Kaf, ),
editPrep_ctl:setText(Kaf),
[*HanonHsemcs rnone co crnuckom ece OHU Hedenu*/
listButtonDen_ctl:setFocus,
listButtonDen_ctl:clearAll(),
listButtonDen_ctl:addList(['noHeaenbHUK", "BTOPHUK",
"cpepa”, "yeTBepr’, "natHuua”, "cyb6orta"]),
listButtonDen_ctl: selectAt (0, true),
I
onActivate(_Source).
[*Obpabomuyuk cobbimusi "NameHeHuUe ebibopa 8 rosie co CriuCKOM ripe-
rnodasamernb"*/
predicates
onListEditPrepSelectionChanged:
listControl::selectionChangedListener.
clauses
onListEditPrepSelectionChanged(_Source):-
Fio = toterm(listEditPrep_ctl:getText()),
crasp::npenogasartens_n(Fio, Kaf, ),
editPrep_ctl:setText(tostring(Kaf)),
|

onListEditPrepSelectionChanged(_Source).
[*Obpabomyuk KHonku "Bblieecmu" 0na 3adaHHO20 riperiofagsamerisi
pacnucaHue*/
predicates
onPushButton1Click : button::clickResponder.
clauses
onPushButton1Click(_Source) = button::defaultAction:-
Prep = listEditPrep_ctl:getText(),
listboxrasp_ctl:clearAll(),
listboxrasp_ctl:add("'pynna Oucu. ®am. Ayaut. eHb
Bpewms 4/3"),
crasp::pacn_rpynnbiP(toterm(Prep),List),
listboxrasp_ctl:addList(List),
I

onPushButton1Click(_Source)= button::defaultAction.
[*O6bpabomyuk KkHorku "Bbieecmu" 0nsi 3adaHHol aydumopuu
pacrniucaHue*/
predicates
onPushButton2Click : button::clickResponder.
clauses
onPushButton2Click(_Source) = button::defaultAction:-
Aud = listButtonAud_ctl:getText(),
listboxrasp_ctl:clearAll(),
listboxrasp_ctl:add("Npynna Oucy. ®am. Ayaut. [leHb
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Bpewms 4/3"),
crasp::pacn_rpynnblA(toterm(Aud),List),
listboxrasp_ctl:addList(List),

I

onPushButton2Click(_Source)= button::defaultAction.
[*O6pabomyuk KHorku "Bbleecmu" 0515 3a0aHHO20 OHs1 Hedernu
pacrniucaHue*/
predicates
onPushButton3Click : button::clickResponder.
clauses
onPushButton3Click(_Source) = button::defaultAction:-
Den = listButtonDen_ctl:getText(),
listboxrasp_ctl:clearAll(),
listboxrasp_ctl:add("Npynna Oucy. ®am. Ayaut. [leHb
Bpewmsa 4/3"),
crasp::pacn_rpynnbiD(Den,List),
listboxrasp_ctl:addList(List),
I

onPushButton3Click(_Source)= button::defaultAction.

% This code is maintained automatically, do not update it manually.
% 13:29:02-31.7.2010

% end of automatic code

end implement frmRasp

[*®pazmeHm ¢hatina TaskWindow.pro — efragHoe OkHO 3aday */
[*O6pabomuyuk ebibopa nyHKkma meHto "3azpy3umps B/
predicates
onFileNew : window::menultemListener.
clauses
onFileNew(_Source, _MenuTag):-
crasp::3arpy3antbb[](),crasp::cnmcku(),.
onFileNew(_Source, _MenuTag).
[*Obpabomuyuk ebibopa ryHkma meHio "Omkpbimb ¢hopMy 3anpocos"*/
predicates
onEditUndo : window::menultemListener.
clauses
onEditUndo(W, _MenuTag):- S = frmRasp::new(W), S:show().
[*Obpabomuyuk 8bibopa ryHkma meHio "CoxpaHums B/J"*/
predicates
onFileSave : window::menultemListener.
clauses
onFileSave(_Source, _MenuTag):-
crasp::coxpanutbb/(),!.
onFileSave(_Source, _MenuTag).
[*O6pabomuuk eblbopa nyHKma MeHro "Bbigsecmu criucku epynn'*/
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4.

predicates
onEditRedo : window::menultemListener.
clauses
onEditRedo(_Source, _MenuTag):-
crasp::cnmcku(),!.
onEditRedo(_Source, _MenuTag).

KOHTpOJII)HI)Ie BOIIPOCHI

Yro Takoe CIUCcOK?

Kakue 3HaueHus1, €Cii OHU CYIIECTBYIOT, OyIyT HPUCBOCHBI IIEPEMEH-
HBIM TIpH comocTapieHnn mabmoHa [X1, X2, X3|Z] co cnenyrommmu
comckamu: [a, b, ¢, d, €], [a, b, ¢, d], [a, b], [a], [].

3anummuTe TpeANIoKeHUE "CIIHCOK — 3TO CTPYKTYpPa, COCTOAIIAs W3
JIBYX DJIEMEHTORB: TOJIOBBI M XBOCTA B BUJIE CITUCKA".

3amaiiTe MIa0IIoH, TPEICTaBIISFOIITIINA:

CIHCOK U3 TPEX AJIEMEHTOB, BTOPOI AJIEMEHT KOTOPOTO PaBeH 2;
CIHCOK, TEPBBII AJIIEMEHT KOTOPOTO SIBJISETCS MOJICIUCKOM, COCTOS-

LIUM, 110 KpailHEeH Mepe, U3 JBYX JIEMEHTOB.

5.

_\l.....@

Kakue 3nauenusi OyayT nmpucBoeHbl X u Y NPU COMOCTABICHUH JIBYX
mra6ionos [e|X] u [Y, ¢|Z]?

Kakwue oTBeTHI BB OJIYYHTE HA 3aIIPOCHL:

npunagexur(X, ['P','O",'5''E"'P','T),

npunamiexut(X, ['B','0','B1).

npunayiexut(X, ['A')JI,'b','®''A"),

npunayiexut(X, [@','P''E','/17).?

3ajaiiTe mpaBuiia, ONPEAEISIOIUE OTHOLIEHUE: X — MOCIEAHUM 3Je-
MEHT crucka L.

3amaiiTe mpaBmITa, ONMpEeNIoNIne OTHOIIeHNe: nHA L crincka Z.
OnumuTe MpeauKaT MPOBEPKH, SBISACTCS U 3aJaHHBIA TEPM CIIHCKOM.

KouTpoJabHble 3a1anus

BrmonsuTh cBOM BapuaHT U3 KOHTPOJIbHBIX 3aﬂaHHI7[ mo reme 5 ¢ wuc-

TIOJIb30BaHNEM CITUCKOB. [yl 3TOrO cHayanma coOpaTh B CIHCOK HEOOXOaH-
MBbI€ JIaHHbIEe U3 (DaKTOB 0a3bl 3HAHMIA, 3aTEM OCYLIECTBUTH X 00pabOTKy B
COOTBETCTBUH C 33JJaHUEM.



I'nasa 9. CTPOKH, CUMBOJIbI
N CUMBOJIMYECKHUE UMEHA

9.1. CTpoku

ITox cTpokoil B 0OlIeM CMBICIE CIIOBA MOHMMAETCS IOCIEAOBATENb-
HOCTh M3 HyNsl WM Oonee cumBoioB. B Ilponore Takas mociienoBarelib-
HOCTh UCTOJIb3YETCs [Tl 00pa30BaHUsI ABYX BUJIOB TEPMOB. CUMBOIUYECKUX
umern u cmpok. Cumeoiuueckoe ums — 310 HENPEPhIBHAS TOCTIECI0BATEIb-
HOCTh OYyKB, (P U 3HAKA MOTYCPKUBAHHMS, HAYMHAIONIASICSA C MAJICHBKON
6ykeel (cmon_cmyn, al, 3 u m.0.). CHMBOIMYECKOE UMsI OTHOCHUTCS K TH-
my symbol. Cmpoxa — 310 TI0CTIE10BATENBHOCTD JTFOOBIX CHMBOJIOB, 3AKITIO-
YeHHas B JIBOWHBbIE KABBIYKH, CTPOKa OTHOCHUTCS K Tumy String. Hampu-
Mmep: "MBan na Mapes", "Cron u cryn” u 1.1, CHMBOJIMYECKHE UMEHA MOX-
HO KCIOJIb30BaTh /Ui MMEHOBAHHS 0O0BEKMO8 W OMHOWIEHUN, 3 CTPOKH
TOJIBKO /IS HA3BaHUs OOBEKTOB WM 3HAYCHWH MX aTpuOyToB. CHMBOIHYE-
CKHE UMEHA M CTPOKH aBTOMAaTHYECKH MPeoOpa3yroTcs ApyT B APYTa, U BCE
NPEeIUKATBI, ONPE/ICICHHbIC IS CTPOKH, MOTYT OBITh MMPUMEHEHBI H K CHM-
BosMueckuM uMeHaM. OCHOBHOE pa3jinvue MeX/y HUIMH B TOM, 4TO CHMBO-
JIMYECKUE MMEHA XPAHATCS B TAOJUIIE B ONEPATUBHON MaMSITH M JIOCTYI K
HUM OCYIIECTBIETCS OBICTpEe, YeM K CTpOKaM, 00paboTKa KOTOPBIX BelIeT-
Cs1 IOCUMBOJIBHO.

Jlnst BBOZIA CTPOK MCmofb3yercs mpeaukar Str = readLine(), mwis BBoma
cumBosioB — Ch = readChar(), a st BBIBOZIOB JIFOOBIX TEPMOB — TIPEIUKAT
write(...). Hmwke mpuBOAWTCS TpHMEp OIMHCAHUS CTPOK, CHMBOIHYCCKHX
HMMEH ¥ CHMBOJIOB, a TaKXKe MPUMEHEHHE MPEJINKATOB BBOJA M BBIBOJA IS
9TUX THIIOB JaHHBIX.

domains
cumBon = char.
cumBon_ums = symbol.
CTpoka = string.
clauses
run():- console:init(),write("Beegute cumson "),
Ch = readChar(),H = readChar(),
write("Ch =", Ch," "), nl,
write("BeeguTte cTpoky "),Str = readLine(),
write("Str =", Str," "), nl,
write("BeeanTte cumBon_mnms "),
hasdomain( symbol,Sym), Sym = read(),
write("Sym =", Sym," "),nl,.
run().
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ITpu BBITOJIHEHUH IPOrPaMMBbI OTY4UM:

Beseaute cumson w

Ch=w

BeeauTte CTpoKy MOMOKO

Str = Mmonoko

Besaute cumBon_ums "Monoko"
Sym = Monoko

9.2. BeTpoeHHbIe MPeIUKATHI 00Pa0OTKU CTPOK

B s3wike Visual Prolog mmeercst 10CTaTOYHO MHOTO BCTPOCHHBIX TIpe-
JIMKaTOB 00pabOTKU CTPOK. Bce OHU MOTYT OBITH pa3iielieHbl Ha JIBE TPYIl-
bl TPEJANKATH MAHUITYJIMPOBAHUS CTPOKAMU M MX DJIEMEHTaMH U Mpe.u-
KaThl peo0pa3oBaHusi CTPOK K IPYTUM THIIAM JaHHBIX. [loixy4unTs uHbOp-
Maluio 00 STUX MpPEIUKATaX MOXHO, HCIHOIb3ys CIIPABOYHYIO CHCTEMY
(xmaccer string, string8). Huwke mbl paccMoTpuM Hanbojiee 4acTo HCIOIb-
3yeMBIC MIPEIUKATEL.

IMpemukat frontchar/3 — scnons3yercst Wi BBIICIECHHUS IEPBOTO CHMBO-
JIa CTPOKH M MMEET CIIEAYIONHil ()OpMaT 3aIliCH:

frontchar(Stringl, Char, String2) determ (i,0,0)

IMpenukar CBS3BIBAET TPH IapaMeTpa: NepBbiii — ctpoka Stringl, koro-
pas menmutes Ha cumBon Char — BTopoit mapameTp, W OCTaBIIYIOCS 4acTh
crpoku String2 — tperuii mapamerp. Huske puBeIeHbI IPUMEPHI HCIIONB30-
BAHWUsSI 3TOTO MPEIUKATA.

Ilpumep 9.1. Hamucatp mpeamkar mpeoOpa3oBaHUsS CTPOKH B CITHCOK
cumMBoJioB. Ilpu mokasarenscte memu String_chlist(dog”, L) momken mo-
nyuutkes crmcok ['d','0','g]

[*[peobpasosaHue cmpoKU 8 CruCoK cumeosos*/
domains
charlist = char*. /*Cnucok cumeonos*/
class predicates
[*lNpeobpazosaHue CMPOKU 8 CriUCOK cumMeosioe*/
string_chlist:(string, charlist) nondeterm anyflow.
clauses
string_chlist("™", []):- !.
string_chlist(S, [H|T]):-
frontchar(S, H, S1),
[*Bbidensiem nepesiti cumeosn H
u nodcoeduHsiem [H|T] eco */
string_chlist(S1, T).
[* kK xeocmy T, nony4eHHOMY u3
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ocmasuwelics yacmu cmpoku S1 */

run():- console::init(),string_chlist("nokoH Bonoc", L),
write("nokoH sonoc","\t",L), nl,!.

run().

Ipumep 9.2. Hanucats npeaukar 3aMeHbl cumBonia A Ha cumBol B. [lpu

JOKaszarenbeTBe e zamena_simv(“zokon sonoc”, L, 'a', 'k") ctpoka "mo-
KOH BoJIoc" mpeoOpasyeTcs B CTPOKY ''KOKOH BOKOC'.

[*[peobpasogaHue criucka cuMeosios 8 CmMpoKy*/
class predicates
chlist_string:(charlist, string)nondeterm anyflow.
clauses
chlist_string([], ™).
chlist_string([H|T], S):-
chlist_string(T, S1),
S = concat(chartostring(H),S1).
[* [pedukam 3ameHbl CUMBOII08 8 CMpoKe */
class predicates
zamena_simv:(string, string, char, char) nondeterm (i,0,i,i).
clauses
zamena_simv(S, S1, A, B):-
string_chlist(S, LS),
3ameHa(LS, RLS, A, B),!,
chlist_string(RLS, S1).
class predicates
3ameHa:( charlist, charlist, char, char) nondeterm anyflow.
clauses
sameHa([], [J._, _)-
sameHa([A|T1], [B[T2], A, B):-
3ameHa(T1,T2,A, B).
3ameHa([X|T1], [X|T2], A, B):-
3ameHa(T1,T2,A, B).
run():- console::init(),
L = replaceAll("nokoH Bonoc","n","k"),
write("nokoH Bonoc”,"\t",L), nl,
zamena_simv("nokoH sonoc", L1, 'n','x’),
write("nokoH sonoc","\t",L1), nl,!.
run().

Crenyromnii Baxubslii mpeaukar fronttoken/3 pasmenmsier Tekcr wim
cTpoky Stringl Ha mepmyro sekcemy (cioBo) TOKEN M OCTaBINYFOCS 4YacTh
TeKcTa UK cTpoKH Rest, u nmeet ¢popmar:

fronttoken(String1, Token, Rest) (i,0,0) (i,i,0) (i,0,i) (i,i,i) (0,i,i)
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Jlexcema — 3TO CIIOBO, 3HAK HpeHHMHAHUs, Yuciao U T.1. Hmwke npusene-
HBI IPUMEPBI KCTIoNB30Banus mpenukara fronttoken/3.

Ipumep 9.3. Hamucats mpeaukar npeoOpa3oBaHusl CTPOKH (TEKCTa) B
criucok cnoB (ekcem). Ilpu nokasarenbetBe memu String_namelist("A we-

paio Ha 2apmouike!”, X) nomKeH mony4duthest cnucok [, "ueparw, "na",
"eapmowke", """

[*lpoepamma npeobpa3osaHusi meKcma 8 CruCoK C/108 U 3HaKo8

npenuHaHus*/

domains

namelist = name*.
[*Cnucok cmpok */
name = string.
class predicates
string_namelist:(string, namelist)nondeterm anyflow.
[* MNpedukam npeobpa3oeaHusi mekcma 6 CriucokK ¢riog */
clauses
string_namelist(S, [H|T]):-
fronttoken(S, H, S1), |,
[* Bbidenisiemcsi nepsoe criogo H u nodcoeduHssemcs K */
string_namelist(S1, T).
I* cnucky T, nony4yeHHoMy nipu rpeobpasosaHuu
ocmasuwelics Yyacmu mekcma S1 8 criucok cros */
string_namelist(_, []).
run():- console::init(),
string_namelist("A urpato Ha rapmouuke!”, X),
write("A urpato Ha rapmotuke!","\t",X), nl,!.
run().

Jlst coenuHEHus CTPOK (COOTBETCTBEHHO ABYX, TPEX, YSTHIPEX U T.J.) B
OAHY CTPOKY MOIYT  MHCIIOJIB30BAaThCs  CIEAYIOIIME  MPEAUKATHI:
string::concat/2->, string::concat/3->, string::concat/4->, string::concat/5->,
string::concat/6->, string::concatList/1->. [IpumMep HCTIONB30BAHHUS:

"two" = concat(","two")

"22.12.2010" = concat("22",".","12",".","20","10")

"Mos BHy4ka"=concatList(['M","0","a"," ","B","H","y","4","K","a"])

IMpemukar string::length/1 wucrone3yercss At ompeneNeHUs JUTHHBI
CTPOKHM, HampuMep.  CIeayloIlue  yTBepXKISHHS  HCTHHHBI 5=
= length(*'12345"), 0 = length(*"""). st co3manus CTPOKH HYXKHBIX CHMBO-
JIOB 3aJ]aHHOM JJIMHBI MOYKHO HCIIOJb30BaTh mpeaukar String::create/2.
Hampumep, " '* = create(8, "' "), "ABABAB" = create(6, ""AB"™).

B Tab6n. 9.1 u tabn. 9.2 nepeunciaeHsl HEKOTOPBIE NMPEIUKATH M ONHCA-
HBI BBITIOJHSIEMbIC IMA (DYHKITHH, TPUBEICHBI IPUMEpEI. Bee 3th npeuka-

THI OTIpEIeIeHbI B Kilacce String.
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3HaK —> O3Ha4YaeT YTO MPEIUKAT BBIIOJIHIET POJb HE TOJBKO JIOTHYE-
CKOW (pyHKIIMH, HO U, KaK 0ObIYHAs (PYHKIIMsI, BO3BpAILlAeT 3HAYECHHE HEKO-

TOPOro 00BEKTA MPEAMETHOM 00IacTh (YKcia, CTPOKH, CHMBOJIA H T.1I. ).

Tabn. 9.1. Bcmpoenuvlie npeduxamuvl 06pabomKu cmpox

Ipeauxar

Onucanue

Ha3nauenue

string::subString/3

subString:

(string Source,
charCount Position,
charCount HowLong)
—> string Output

KOIIUPYET U3 CTPOKHU Source
nozactpoky Output, Haunnas
¢ no3utmu Position gunHoR
HowLong, nanpumep, 1eb
Str_out = substring ("Moui-
Hoowip", 4, 2) nact pe3yib-
tat Str_out =" /{o"

string::subchar/2

subchar:

(string Source,
charCount Position)
—>char Rezchar

BO3BpAIlaeT CHMBOJ
Rezchar, naxonmgmuiics B
nosuiy  Position  crpoku
Source

searchChar:
(string Source,
char LookChar)
—> charCount
Position determ
searchChar: BO3Bpall[aeT Mo3uiuo Posi-
(string Source, tion mepBoro mosBIECHUS
char LookChar) cumBoiia LookChar B crpo-
—> charCount ke Source

Position determ
replaceAll:

(string Source,
string ReplaceWhat,
string ReplaceWith)
—> string Output

string::search/2 BO3BpaIl[aeT no3uiuo Posi-
tion mepBoro mosBICHHS
noactpoku Lookfor B crpo-

Ke Source

string::searchChar/2

3aMEHsIeT BCE BXOXICHHS
crpoku ReplaceWhat na
crpoky  ReplaceWith B
cTpoke Source

string::replaceAll/3

Tabn. 9.2. IIpeduxamul npeobpazoeanus munos

Hpeaukar Onucanue Ha3znauenue
string::charToString/1 charToString: npeobpazyer CHMBOI
(char Char) —> Char B ctpoky Char-
string CharAsString AsString,  comepixa-

1Y 3TOT CUMBOJI
string::createFromCharList/1 | createFromCharList: | npeoGpasyer crnucok

(char* CharList) —>
string String
toCharlList:

(string Source) —>
char* CharList

cumBonio CharList B
CTpoKy String
mpeodpazyer  CTPOKY
Source B CIHCOK CHM-
Bosio CharList

string::toCharList/1
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Oxonuanue mabn. 9.2.

Ipeaukar Onucanne Hasnauenue
string::getCharFromValue/l | getCharFromValue: mpeobpazyer uudpy B
(core:: CHMBOJI

unsigned16 Value)

string::getCharValue/1 getCharValue: npeOpasyer CHMBOI B
(char Char) —> mudpy
core::

unsigned16 Value

9.3. CpaBHeHHMe CHMBOJIOB, CTPOK U CHMBOJIHYECKHX HMEH

CHUMBOJIBI, CTPOKU U CUMBOJIMYECKHME MMEHA MOXKHO cpaBHUBaTh. Ha-
puMep:

n'>'r [*da*/

"Bapexka" > "BapeHuk” [*Hem*/

Cpagnenue cumeonos. Ilpu cpaBHEHUN CUMBOJIOB ITPOUCXOIUT CPaBHE-
HHE UX KOJIOB.

Cpagnenue cmpok. llpu cpaBHEHHM CTPOK IOCIEI0BATENbHO CPABHU-
BAlOTCSl CHUMBOJBI B COOTBETCTBYIOIIMX MO3UIMAX. Kak Toibko HaiineHs!
OTJIMYAIOIINECS CUMBOIBI, TaK Pe3yJbTaT OIpeNesieH KaK pe3yibTaT CpaB-
HEHMs WX KojioB. Eciau cuMBOJBI BHauane OJMHAKOBBIE, HO OJIHA CTpOKa
KOpo4e APYroi, To OHa MPUHUMAETCS 3a MEHBIIYIO.

HpuMep BBINMMOJTHCHHUSA KOHTPOJBHOI'0 3a/IaHUA

3amanue. Hamwcath TpeauKatr nouck_no_macke(Str, Maska), ¢ momo-
IIBI0 KOTOPOTO OCYIIECTBIISETCS] CPABHEHHE CTPOKH Str cO CTPOKOH-MacKoi
Maska. Crpoka-mMacka —3TO HCKOMas TOCJIEI0BATENFHOCT CHMBOJIOB,
BKJIFOYaromas cuMBouIbl " *". Kaxxapiil cumBoa "'*"' mmoka3bIBaeT, 4To HA €ro
MECTEe MOXKET HaXOAUTHCS JII000EC KOJMYECTBO JHOOBIX cMMBOJIOB. CTpoKa-
Macka 3ajaeT mabJioH, KOTOPOMY MOXKET YAOBJICTBOPSATH MHOXKECTBO CTPOK.
3ajaHue; HAMUCATh NMPEIUKAT HOUCK_no_macke(String, string) mis Tectu-
POBaHUsI CTPOK, YAOBIETBOPSIOT OHM 3aJaHHOM MacKe WITH HET.

[*Nouck no macke*/

domains
charlist = char*. /*Cnucok cumeonog*/

class predicates
string_chlist:(string, charlist) nondeterm anyflow.
[*peobpasosaHue cmMpoKU 8 CrIUCOK cuM80s108*/
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nouck_no_macke:(string, string) nondeterm anyflow.
nouck_no_mackel:(charlist, charlist) nondeterm anyflow.
nponyctutb:(charlist, charlist) nondeterm anyflow.
clauses
string_chlist("™, []):-!.
string_chlist(S, [H|T]):-
frontchar(S, H, S1),
[* BbiGensem nepssbiti cumsosn H
u nodcoeduHsiem [H|T] eeo */
string_chlist(S1, T).
I* k xeocmy T, nony4eHHOMy U3
ocmaswelicss Yacmu cmpoku S1 */
I* OnpedeneHue omHoweHusi Nouck_rno_macke(Str,Maska),
Str - mecmupyemasi cmpoka,
Maska - cmpoka-macka 0ns noucka,
8 Macke dorycmum mosibKo 0OUH yrpaensowul cumgon "*",
KkomopeIl o6o3Havaem nroboe Kornuyecmaso obbix cumeosnos */
nouck_no_macke(String, Maska):-
string_chlist(String, LS),
string_chlist(Maska, LM),
nouck_no_mackel(LS,LM).
nouck_no_mackel([],[]).
[*[ycmbie cmpoku pasHbr*|
nouck_no_mackel([X|T], [X|T1]):-
[*Tekywue cumeornsi cosnadarom*/
nouck_no_mackel(T, T1).
[*lpoeepumb ocmaswiuecs*/
nounck_no_mackel([X|T], [Zv|T1]):-
"*' = Zv, [* HanpgeH cumBon 3Be3nodka */
nponyctuts(T, T1).
[*B ocmasuwelicss yacmu cmpoKu Halimu cumeort,
coenadarouuli ¢ nepsbiM cuMBosIoM 3a 38e3004KoU 8 Macke*/
nponyctntb(_, [I).
I* B macke snemeHmos bonbwe Hem*/
nponyctuTb([X|T], [X|T1]):-
nouck_no_mackel(T, T1).
[*HatioeH cumeorn, cosnadarouwuli ¢ cCUMBOSIOM MacKu*/
nponyctuTb([X|T], T1):-
nponyctutb(T, T1).
[*lporyck cumeonog 8 coomeemcmeauu co 38e3004KOU 8 macke*/
run():- nowuck_no_macke("Kypbartos", "K*p*a*s"),write("yes"),nl,!.
run():-  write("no"),nl.
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KoHnTpoJabHbIe Bonpochl

UYro Takoe cTpoka?

Kakne BB cTpOK BBI 3HaeTe?

Kakue npeaukarsl paboThl ¢ cumMBosiaMu Bel 3HaeTe?

Yro Takoe CTPOKA B IBOWHBIX KaBbIYKAX?

Kak cpaBHHTB CTPOKH MEKTy CO00#?

Kakum 00pa3oM cuenurs JiBe CTPOKH B OHY?

Kax n3MeHHUTh 3a1aHHBIC CUMBOJIBI B CTPOKE?

Ha3oBuTe OCHOBHBIE BCTPOEHHBIE NPEIUKATHI JUIS BBINOJHEHUS OIle-
panmii co CTpOKaMH.

N~ wWNE

KonTpoabHble 3a1anus

JIs CICKOB, TOMYYeHHBIX B 3aaHuu 10 TeMe 'CriucKu'”, BHITIONHUTH
MOUCK HAUMEHOBaHU, (GaMWINK WIH IMEHH OOBEKTa T0 3aJaHHOM B BapH-
aHTe Macke.

1. Macka: HaliTH HAMMEHOBAHKE 10 IEPBOMY H3BECTHOMY CUMBOITY, ""A*".
2. Macka: HallTh HaMMEHOBaHHE 10 JBYM ICPBBIM HU3BECTHBIM CHMBOJIAM,
" Eall

IIe*".

3. Macka: HalTH HaUMCHOBAHHE IO IOCJCIAHEMY H3BECTHOMY CHMBOIY,

e

4. Macka: HaliTH HAMMEHOBAHHE TI0 JBYM IIOCIETHUM H3BECTHBIM CHMBO-
n1aMm, "*oB".

5. Macka: HaWTH HaNMEHOBAaHWE II0 HW3BECTHOH IMOJCTPOKE CHMBOJIOB,
"*Bop*".

6. Macka: HaliTH HAUMEHOBAHHUE, HE BKJIIOYAOIIEE 33/IaHHBIE CUMBOJIBI.

7. Macka: HallTM HaUMEHOBaHME, BKIIOYAIONIEE TOJILKO 3a/JaHHBIE CHMBO-
JIBL.

8. Macka: HaliTH HaMMEHOBAHHUE, ITOCIECAHIM CHMBOJIOM KOTOPOTO SIBJIAET-
cs nudpa.

9. Macka: HauTh HaMMCHOBAHUE, TIEPBLIM CHUMBOJIOM KOTOPOI'O ABJIACTCA
uudpa.

10. ITo 3apmaHHBIM (pamMuIMK, UMEHH M OTYECTBY C(OPMHPOBATH CTPOKY
OHO.

11. 3agaro AMMHHOE HaWMEHOBaHHE, C(OPMHPOBATH €ro COKpAIICHHE IO
MepBbIM OyKBaM BXOJSIIIMX B HETO CIIOB.

12. Macka: HaliTH HaUMEHOBaHKE, B KOTOPOM TOJBKO HEKOTOPHIE CHMBOJIBI
HEHW3BECTHBI. bynem npeamnonarars, 4To Ha UX MECTE MOXET CTOSThH 000N
CUMBOIJI, YTO 0003HAYUM CUMBOJIOM "?".

13. Macka: HaiiTH HaMMEHOBaHHE, B KOTOPOM Ha MecTe OYKBbI "a" MOXKeT

cTosaTh OykBa "o" mwiu Oyksa "a".



Inaea 9. Cmpoku, CuMB0bl U CUMBONUHECKUE UMEHA 159

14. Macka: HaliTH HaUMEHOBaHHE ¢ HAHOOJIBIIKMM YHUCJIOM CHMBOJIOB.

15. Macka: HaiiTH HauMEHOBaHNE C HANMEHBIIINM YHCIIOM CUMBOJIOB.

16. Macka: HaiiTH HaUMEHOBaHHUE C 3aJaHHBLIM YHCJIOM CUMBOJIOB.

17. VckirounTh U3 BceX HAMMEHOBaHHUI BCE TIPOOEIIBI.

18. Macka: HaiiTh HAMMEHOBAHUE, COJIEPIKAIICE TBOWHBIC COTJIACHBIC.

19. Macka: HaliTH HAMMEHOBAHUE, COJIEPKAIICE TBOWHBIC TIACHBIC.

20. Macka: HaliTH HaNMMEHOBAaHUE IO MacCKe-CTPOKE ''<3aJlaHHBIC CHMBO-
JIB>*<3a7aHHble CUMBOJIBI>*", Te * 0003HayaeTr JIr000€e KOJIUYECTBO JIO-
OBIX CHMBOJIOB.

21. Macka: HaliTH HaMEHOBAaHHWE IO MacKe-CTPOKEe, COACpIKaIlel TONBKO
CHMBOJIBI HAUMEHOBAHUS U CUMBOJBI #, 0003HAYarOIUe, YTO B JAHHOM II0-
3UIHA MOXKET OBITh TOJIBKO LUdpa.
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10.1. BBeaeHue B CTPYKTYpPbI

OnHHM U3 BHIOB TEPMOB SIBIIETCA CTPYKTypa. CmpyKkmypa — 3T0 enu-
HBII OOBEKT (OTHOIICHHUE), COCTOSIINHA U3 COBOKYITHOCTH APYTHX 0OBEKTOB
(oTHOIICHNIT), HAa3BIBAEMBIX KOMITOHEHTaMH. KOMIIOHEHTBI IPYHIUPYIOTCSA
B CTPYKTYpY ZJisi ynoOCTBa MX MCroib3oBaHus. CTPYKTypy Cieayer pac-
CMaTpHBaTh KaK CPEICTBO OIMUCAHHS CJIOXHOTO COCTaBHOIO OOBEKTa WIn
CJIO’KHOTO OTHOUIeHUs. Hanmpumep:

ctyaeHT(cduo("lMetpos", "UBan", "Unbmy"),
aarta_poxgeHus(6, 03, 1972)).

31eck B CTPYKTYpY cmydenm OObEeIMHEHBI IBa 00BEKTa:

duo(<amunua>, <umMs>, <0T4eCTBO>)
harta_poxaeHusa(<geHb>, <Mecsu>, <rog>).

B peanpHON XU3HM OAHUM U3 NMPHUMEPOB CTPYKTYp SABISAETCA JHUYHAs
KapToyKa CTyJeHTa B JIeKaHaTe, KapTouka-yKa3arellb JJsi OMOiIMoTedHON
kHuru. Hanpumep:

kHura(621026, astop("Bpatko”, "Uean"),
Ha3BaHue("lporpaMmmmpoBaHme Ha s3bike Mponor”),
nagatenscteo("Mockea", "Bunbamc"),
rog_wnsaaHusa(2004)).

Kaprouka-ykazarenb COIEp)KUT HECKOJIBKO 3JIEMEHTOB: WHBEHTAPHBIN
HoMep 621026, cBenenns 06 aBTOpE, HAa3BaHWE KHUTH, ATy U3aHUS, MECTO
n3gaHust U T.1. HexkoTopble M3 3JIEMEHTOB B CBOIO OYEPEAb TOXKE MOXKHO
pa3ouTth Ha Oojee Menkue >IeMeHTHL. Hampumep, cBeneHus o6 aBTope co-
CTOST W3 (PaMWIIMM M WHHIMAIOB, CBEICHHUS 00 M3IaTeNbCTBE - U3 MecTa
W3/IaHUS U HAa3BaHUS M3JATSIIbCTRA.

Crpykrypa 3amucsiBaercst Ha [Iposore ¢ moMorsio ee GpyHKTOpa (MMe-
HH CTPYKTYpBI) M CIIHCKa apryMEHTOB, OIMCHIBAIOLINX IEMEHTBI CTPYKTY-

pHL

<(PYHKTOP — UMSI CTPYKTYPbI>(<CMUCOK apryMeHTOB-3J1IEMEHTOB
CTPYKTYpbI>).

Onementsl (ux He 6ojee 255) 3aKIFOUArOTCS B KPYIJIble CKOOKH U pas-
JeTsoTCs 3aniaThiMu. @yuxkmop (functor — UMst CTPYKTYpBI) 3aMUCHIBACTCS
mepe]] OTKPHIBAOIICH KPYTIION CKOOKOM W 3a/1aeTCs CUMEOIUNECKUM UMe-
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Hem. DIeMEHTaMU MOTYT OBITh JI00BIe TEPMBI. KOHCTAHTHI, IEPEMEHHbIE U
B CBOIO OYepe/ib CTPYKTYPHI.
Hamnpumep, B cTpykType:

nobut(X, "6acketbon", uneH_knyba("OOCAAD")).

awbum — ¢yHKTOp, X — TEpeMeHHas, ' 6ackembon" — KOHCTAHTA,
unen_xny6a("JOCAAD") — cTtpykTypa ¢ QyHKTOPOM wien_Kiyod.

Urto0kI Jierde OBUTO TIOHSATH CIIOKHYIO CTPYKTYpPY, €€ OOBIYHO MPECTaB-
nstroT B BHAe aepesa (cm. puc. 10.1). Kaxnaas BeTBb MOXET yKa3blBaTh Ha

JIPYTYIO CTPYKTYpY, Hallpumep:

kHura( "AHHa KapeHuHa", astop("lles”, "Hukonaesuy", "ToncTton")).

KHUra

I I
“AHHa KapeHuHa" aBTop
I
I I

“Ne” “Hukonaesny” “ToncTtor”

Puc. 10.1. Cmpyxmypa 6 sude oepesa

JIBe CTPYKTypBl paBHBI, €CIM OHM MMEIOT OJMH M TOT e (YHKTOp H
OJIMHAKOBOE YHCJIO apryMEHTOB, IIPUYEM BCE COOTBETCTBYIOIIME apTryMeEH-
THI paBHBI. Hampumep, npu cOIVIaCOBaHUM CIIEIYIOUIETO IIEIEBOr0 YTBEp-
waenust: exams (" Anopeir”, "senocuned') = examv("Anopein”, X) X Gyner
IIPUCBOCHO KOHKPETHOE 3HaYeHue ""Benocurien’.

CTpyKTypBl MOTYT OBITh BIIOXKEHBI OJIHA B APYTYIO Ha JIIOOYIO TIyOuHY.
[TonbITKa COrNIACOBATh CIACAYIOLIYO LEIb!

ctaHok(Ban, X, getans( rarka, F, onepauns(o6Tadka, peseu, J) )) =
ctaHok(B, 43, gpetanb(G, "MXII", onepauus(H, peseu, nonHas))).

Oyzet ycnemrHoit, a nepemennsie B, X, G, F, H, J Oynyt koHKkpeTH3upoBa-
HBI U IPUMYT COOTBETCTBEHHO 3HaueHus eai, 43, eaiika, "MXI", o6mauxa,
noHas.

PaccMoTpuM mpocToi mpUMeEp HCIOJIB30BaHUS CTPYKTYPHI, YICHBI Ce-
MbU C OJMHAKOBOHM (haMHIHEH MPOXKUBAIOT MO OJHOMY aipecy, MO3TOMY
JIOCTATOYHO 3aJ1aTh AJPeC OJHOMY WIEHY CEMbH M IMyTeM YHH(DUKAIIUU Iie-
penaTh 3TOT aJipec BTOPOMY UIICHY CEMBH.

I* Mpumep ucnonb3o8aHuUsi cmMpykmypbi */
domains
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NNYHOCTb = NMYHOCTbL(MO, agpec).
duo = curo(dpamunus, nMsi, OTYECTBO).
agpec = agpec(ropoga, ynuua, oM, KBapTupa).
hamunusa = string. nms = string. oT4ecTBO = string.
ropoA = string. ynuua = string.
OOM = integer. kBapTupa = integer.

class predicates

p:()-
clauses
p():- P1 = nuyHocTb(pro("Kosanes","AHgpen”,"ViBaHoBMY"),
agpec("Psasanb", "EceHuna’”, 10, 5)),
P1 = nuyHocTb(dmo("Kosanes", _, _),Adress),
P2 = nnyHocTtb(cbuno("Kosanes", "tOpuii","AHapeesny”),
Adress),
write("P1=", P1), nl,
write("P2=", P2), nl.
clauses
run():- console::init(),

PO

B oxHe BbIBOZIa pe3yiIbTaTa MOMYyYUM CIIEAYIOLINE 3HAUCHUS:

Pl1l=nu4yHocTb(puro('KoBanes","AHgpen”,"ViBaHOBUY"),
agpec("PsasaHb","EceHuna”,10,5)),
P2=nuyHocTb(cpuro("Kosanes","FOpuin","AHgpeesny"),
agpec("Psa3aHb","EceHuna”,10,5)),

1 Solution

JIOCTOMHCTBOM CTPYKTYPBI SIBIISIETCSI BO3MOXKHOCTh 00pabaThiBaTh He-
CKOJIBKO €MHUI] JaHHBIX KaK OJHO Iiejoe. PaccMOoTpuM mpumep ¢ 3ammc-
HOW KHI)XKOH, B KOTOPOW XpaHWUTCS MHMOpMAIMA O 3HAKOMBIX, UX IHIX
POXIIEHUSI U HOMepax MX Tesie()OHOB. DTa MHPOPMAIMS ONUCHIBaeTCs (ak-
TaMu TUNa 3anucHas_kuusicka( auunocmo(pamunus, ums, omuecmeso), Ho-
mep_menepona, denv_poicoenus( mecsay, denv, 200)). B mpuBeneHHo#l HU-
K€ IPOrpaMMe BBIBOJIUTCSI CIMCOK 3HAKOMBIX, Y KOTOPBIX I€Hb POXKACHUS B
TEKYLIEM MECSILIE.

I* MMpumep: OHU poxOeHUs 3HaKOMbIX 8 meKyujem mecsiye */
domains
o = pro( pamunus, nvs, oT4ECTBO).
AeHb_POXAeHUs = AeHb_poxaeHns(mecsu, AeHb, rof).
damunua= string. umsa= string. oT4ecTBO= string.
Mecsau= string. AeHb= integer. rog = integer.
Homep_TenedoHa = string.
class predicates
3anucHas_kHuxka:(cpuo, Homep_TtenedoHa, AeHb_POXAeHWs)
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nondeterm anyflow.
cnucok_aHen_poxa:()procedure.
mMecsL_Homep:(mecsu, integer) nondeterm anyflow.
KOHTponb_mecsu:(integer, AeHb_poxaeHus) nondeterm anyflow.
BbIBoA_uo:(dhmo) nondeterm anyflow.
clauses
cnncok_aHein_poxa():-
Writg (" ki Cnncok HEN poXaeHUs
B TeKyLU‘eM MeCﬂLl,e***************"),n|,
write("®amunua\titima\t\tOTyectso\n"”),
write("*** Fkkkkkkkk ) Nl
%time::getDate(_, This_month, _),
This_month =2,
3anuncHas_kHmkka(Fio, _, Date),
KoHTponb_Mecsau(This_month, Date),
BblBOA_puo(Fio),
fail.
cnucok_aHen_poxa():-
write("\n\nHaxxmuTe ntobyto knasuwy
ans npogorkenus ),nl,
H = readChar().

BbiBOA_huo(cuo( Fio, Ima, Otc)):-
write(" ",Fio, "\t\t ",Ima, "\t\t ", Otc), nl.

KoHTponb_mecsau(Mon, aeHb_poxaenus(Month,_, )):-
mecsay_Homep(Month, Month1),
Mon = Month1.

3anucHas_kHuxkka(cpuo("Metpos", "Ceprein”,"Cepreesuy"),
"44-66-34", neHb_poxaeHua('aHBapb”, 25, 1996)).

3anucHas_kHmxkka(cpuro("Knobkos", "Cepreit”,"MBaHoBnY"),
"55-66-34",aeHb_poxaeHus("sHBapb”, 17, 1976)).

3anucHas_kHuxkka(dwro("PoguHa"“, "Mapus","CepreesHa"),
"44-39-34", aeHb_poxgenus("man”, 15, 1999)).

3anuncHasi_kHmkka(dumo("BeTtpos","Cepreit”,"AHapeesny”),
"33-66-34",aeHb_poxaeHus("despans”, 5, 1986)).

3anuncHas_kHmkka(dpumo("Bapkosa”, "Oapbsa”,"MNeTpoBHa"),
"45-65-34",aeHb_poxaeHus("man”, 22, 1993)).

Mecsay_Homep("sHBapb”, 1).
Mecsau_Homep("despans”,2).
mMecay_Homep("mapTt”, 3).
mMecsy_Homep("man", 5).
clauses
run():- console::init(),
cnucok_aHen_poxa().
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10.2. Onucanmne cMeIIaHHLIX 00J1aCTeH JAHHBIX
[TycTs B 6a3e 3HAHMIA XpaHATCS Takue GaKThI:

BnageeT("VMBaHoB", kHura("AHHa KapeHuHa",

asTop("Iles", "Hukonaesun4", "Toncton")).
BnageeT("VIBaHOB", ObITOBas_TexHuKa(CTMpanbHas MalnHa)).
Bnageet("VBaHoB", cobaka(''pad")).

W CZeNaH 3ampoc, 4eM Biaaeet MBaHoB eradeem("Heanos", X), Ha KOTOPBIit
cucTeMa JOJDKHA BBIIATh 3HAUYCHHUS Pa3HOTO THIIA OOBEKTOB: KHHTY, Ipe.-
MeTBl OBITOBOW TeXHHKH, co0aKky W T.N. Bo3HHKaeT Bompoc, Kak OIUcaTh
npemukatr eradeem(string, ?)? Bropoit apryMeHT HPHHAUICKHT CIOKHOM
o0JyacTH, BKIIIOYAOLIei pa3Horo tuna o0bekThl. Hike paccMoTpeH npumep
OTHMCaHMS TaKOH 00JIACTH U CBA3AHHBIX C HEW MPEAUKATOB.

[*Mpumep ucronb308aHUsI Pa3fUYHbIX CMPYKMYyP,
npuHadnexauwux o0Hol cmewaHHol obnacmu*/
domains
06beKT= kHUra(HanMeHoBaHue, aBTop);
ObiTOBas_TexHuKka(HaumMeHoBaHWe);
cobaka(HanmeHoBaHue);
OOM.
aBTop = aBTop(thamunus, nms, OTHECTBO).
damunua= string. umsa= string.
OTYECTBO= string. HAMMeHOBaHue = string.
class predicates
BnageeT:(HanmeHoBaHue, 06bekT) nondeterm anyflow.
clauses
Bnageet("MBaHoB", kHura("AHHa KapeHuHa",
asTop("lles", "Hukonaesuny", "Toncton"))).
Bnageet("MiBaHoB", ObiTOBasi_TexHuka('cTuparnbHas MawmHa")).
Bnageet("MBaHoB", cobaka("pad")).
Bnageet("iBaHOB", OM).
clauses
run():- console::init(),
Bnageet("MBaHoB", X),
write(X), nl, fail.
run().

B sTom mpumMepe B 00acTu 06bekm ONMUCAHBI Yepe3 TOUKY C 3arsTon
YeThIpe pa3sIndHble CTPYKTYphl. Touka ¢ 3amsaroil ;" paccmaTpuBaeTcs Kak
coro3 "min'”, a onrcanne 00BEKTA YATAETCS TaK. "00BeKm — 2mo KHu2a, il

bvimosas mexnuka, unu coobaxa, unu dom". Kaxaslii BapuaHT cocmagHoil
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oonacmu  MOKeT ObITb  TOJNBKO  CHIDYKMYpoil ¢  apryMeHTamMu
(knuea(naumenosanue, asmop)) vin 6e3 HUX (Oom).

10.3. Onucanue 00J1aCTH ¢ MHOKECTBEHHBLIM THIIOM
JAHHBIX

Tak xak B 0a3e 3HAHUI ONMMCHIBAIOTCS 3HAHUS 06H161"O XapaxkTepa, nmpu-
MEHHMBIE KO MHOTHM OOBLEKTaM HpeﬂMeTHOﬁ OGJ’IaCTI/I, TO IapaMeTpaMu
MMPEAUKATOB-3aroJIOBKOB IIPpaBUJI Yall€ BCEro SABJIAKOTCA JaHHBIC PAa3HOI'O
THUIIA: U YUCJIA, U CTPOKHU, U CIIUCKH, U CTPYKTYPBhIL. B sTom CJIydyac MOXHO,
HCIOJIb3Yd CTPYKTYPhI, CO3/1aBaTh 00JIaCTH ¢ MHOKECTBEHHBLIM THIIOM JaH-
HeIX. Hmke Ha MIpUMEPE MMOKA3aHO, KaK 3TO OIIUCATh.

[*lNpumep onucaHusi obriacmu co cMewaHHbIM muriom OaHHbIX*|
domains
BO3pacT = i(integer); r(real); s(string).
class predicates
Bawl_Bo3pacT:(Bo3pacT) nondeterm anyflow.
clauses
Baw_Bo3pacT(i(Voz)):- write(Voz),nl.
Baw_Bo3pacT(r(Voz)):- write(Voz),nl.
BaL_go3pacTt(s(Voz)):- write(Voz),nl.
run():- Baw_so3pacT(i(25)),
Baw_Bo3pacT(r(31.6)),
BaLu_go3pacT(s('BocemHaguats net")),l.
run().

B pazgene "Croucku™ mogo0HOE ONMMCaHWe UCTIONB3YETCs IS IPEACTaB-
JICHUSI CITUCKOB C DJIEMEHTAMH PA3HBIX TUIIOB.

KoHTpoJibHBIE BONIPOCHI

1. UYro takoe cTpykTypa? B Kakux ciydasx OHa HCIIOJIb3yETCs?

Kakue BcTpoeHHbBIE MPEANKATHI MTO3BOJIIIOT IPOTPaMMHUCTY OOABISATH
U yAaIATh U3 6a3bl 3HAaHUH CTPYKTYpBI-(PaKThI?

Kakue cTpyKTypBl CUMTAIOTCSI pAaBHBIMU?

Kax mporcxoauT nporecc yHU(GUKauu CTpyKTyp?

Kak omucath CTpyKTypbI?

Yro Takoe cMeIaHHas 007IacTh TaHHBIX?

N

ook w

KouTpoJbHble 3a1anns

[epenenaTs mporpammy, paspaboTaHHyIO B IilaBax 2, 5 u 8 ¢ ncmnoins3o-
BaHHUEM CTPYKTYP.



I1aea 11. CO3JJAHUE NPUJIOKEHUI
B CPEJIE VISUAL PROLOG 7.0-7.3

11.1. Co3naHue KOHCOJIBHBIX NPHUI0KEHUI

IMocTanoBKa 3a1a4m: pa3paboTaTh KOHCOJIBHOE MPHIOKCHUE HA S3BIKE
Visual Prolog, npenHa3zHaueHHOE IUisl BBIBOJA OTYETAa O CTYICHYECKHX
IPYIIax ¥ O CTYACHTaX C YKa3aHHEM HX BO3pacTa.

[Inan pemenus 3anayu.

e  Cosznars HOBEII TipoeKT Project/New B korconbnom pexximve paboTHI.
e  CxommnonoBats npoekt Build/Build.

e  Hamonuuts daiin peamusaimu (*.pro) tekctom nporpammer Ha [Iposto-
re, U3MEHUB OMUCaHUs (HAKTOB U MPEIUKATOB B COOTBETCTBUH C CHHTAKCH-
com si3eika Visual Prolog.

e  CKOMIMIMPOBATh ¥ BBINONHHUTH MPOTPAMMY, HCIONB3Ysl KOMaHIY
Build/Run in Window.

PaccMOTpHM BBIMIONHEHHE 3THX MYHKTOB TOIPOOHEE.

*Co30anue nHoeoz20 npoekma. Bribepem myHkT Project/New u 3amonHuM
JraoroBoe okuo Project Settings (puc. 11.1).

General |Direchories | Build Options I Version Information I File Templates I Run Oph’ons|

Project Mame: studfun

Project Kind () GUI application
(@ Console application

DLL

Base Directory:  D:\Wisual Prolog Projects

Sub-Directory:  Studfun

Puc. 11.1. Coz0anue npoexma ¢ KOHCOIbHLIM 8aAPUAHMOM UHmMepPetica

OOpaTuTe BHHMaHHWE, YTO HCIONB3yeTCs KOHCONIbHAs CTpATerus, He
GUI (rpaduueckuit unTepdeiic moap3oBatens). 3amamuM HMs HPOEKTa
studfun u yxaxewm katanor (Base Directory), rae OyayT XpaHUTbCs (aiiibl



Inasa 11. Cozoanue npunoscenuil ¢ ucnonbsoganuem spaguueckozo unmepgeiica 167

npoekra. Haxkxmem kHonky <OK> | B pesynbrate YBUIUM OKHO C JI€PEBOM
npoekTa (puc. 11.2).

a sudfun .| = || =2 =5
[SREE] studfun

= Eﬁ main.manifest

-~ [P main.pack

H = & studfun.prig

. {1 ${ProDir)\lib

Puc. 11.2. /lepeso npoexma 00 e20 KOMROHOBKU

* Coopka. Beibepem mynkt Build/Build u3 manenu 3agay, 4to0bl BHECTH

nporotun knmacca studfun(main B Bepcum 7.3) B 1epeBO IPOEKTa
(puc. 11.3).

d studfun (d:\Visual Proleg Projects\studfun') EI@

EI D s'idfun Browse | Included in
: main.cl
oo Emaine o p 3 goal/o
main.manifest B {:I g

main

I'I'IEI!I'I-II*EICl‘C -] constants
main.ph ®-{] predicates
‘i studfun.prj6
. D $(ProDir)

Puc. 11.3. /lepeso npoexma nocie e2o KOMIOHOGKU
* OtpenaktupyeM (aitn peammsaru studfun.pro(main.pro ¢ Bepcun 7.3)

implement studfun
open core, console
constants
className = "studfun".
classVersion =",

clauses
classinfo(className, classVersion).

domains [*OnucaHue murnog 0aHHbIX*/
dumo = string. Bo3pacT = integer. rpynna = integer.

class facts [*Onucarue ¢hakmos "epyrna"*/
rpynna: (rpynna) nondeterm.

clauses I* YmeepxdeHusi — gpakmbi */
rpynna(7412).
rpynna(743).

class facts [*OnucaHue ¢ghakmos "cmydeHm"*/
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cTyaeHT: (duo, rpynna) nondeterm .

clauses [*Ymeepx0eHusi — chakmbrt/
ctyaeHT("ViBaHoB", 7412).
ctyneHT("3apos", 743).
ctyaeHT("nnapuoHoB", 7412).
cryaeHT("MNeTpoBa”, 743).

class facts [*OnucaHue ¢hakmos "go3pacm_cmyoeHma"*/
BO3pacT_cTyaeHTa:(curo, Bo3pact) nondeterm.
clauses [*YmeepxdeHusi — chakmbrt/

Bo3pacT_ctyaeHTta("MeaHoB", 19).
Bo3pacT_cTygeHTta("3agos", 18).
Bo3pacT_ctyaeHTta("UnnapuoHos"”, 20).
Bo3pacT_ctyaeHTta("lMNeTposa”, 19).

class predicates [*Onucarue npedukamose*/
crnvcku_cTyaeHToB_no_rpynnam:() procedure.
clauses [*YmeepxOeHusi —npasuna*/

CcnMckn_ctyaeHToB_no_rpynnam():-
rpynna(pynna), nl,
write("Cnucok ctygeHToB rpynnbl Ne" ,['pynna),
nl, nl, ctryaeHt(dwo, Mpynna),
Bo3pacT_ctyaeHTta(dumo, BospacT),
write(Puo, " Bospact ", BospacrT), nl, fail.
CMUCKN_CTyAeHTOB_no_rpynnam().

class predicates [*OnucaHue npedukamos*/
cnucok_rpynn:() procedure.
clauses [*YmeepxdeHusi — npasuna*/

cnucok_rpynn():-
write("Cnncok rpynn”),nl,
rpynna(Y), write(Y), nl, fail.
cnmcok_rpynn():- nl.
clauses
run():- console::init(), cnncok_rpynn(),
CMNCKN_CTyAeHToB_no_rpynnam().
end implement studfun

goal
mainExe::run(studfun::run).

CHO8a OMKOMRUIUPYEM RPOZPAMMY U 3GHYCHIUM €€, VICTIONIb3Ys KO-
manay Build/Run in Window. YtoObsl mpoTecTHpOBaTh KOHCOJIBHYIO MPO-
rpaMMy, CIeIyeT Hcmojb3oBaTh kKomanmy Build/Run in Window, a wme
Execute. Ha skpane yBunum cienyroumii pesynbrar (puc. 11.4).



Inasa 11. Cozoanue npunoscenuil ¢ ucnonbsoganuem spaguueckozo unmepgeiica 169

BN C\Windows\system32icmd.exe - |£|E|_E_hj

Cnucok rpynn

CnucoK CTYNEHTOB rpynnu H7412

HMeaHoe eozpact 19
Hanapuovos sBospacTt 20

CnuMcoK CTYMEHTOB rpynnu H743

Japona sBospact 18
MNeTpoea Bo3pact 19

d:=“Uisual Prolog Projects:studfun-Exe*pause
[aa NPOROAKEHHA HAKMHTE AREYN KAABHUY . . . o

A

Puc. 11.4. Pesynomam binoaneHus KOHCONbHO20 NPUTIONHCEHUS

Kpartkoe nosicneHne K npoae/IaHHbIM IATaM

B s3eike Visual Prolog peanuzoBan 0GbeKTHO-OPUEHTHPOBAHHBIM MO
xoJ. Bce moHsTHSA OOBEKTHO-OPUEHTUPOBAHHOTO MPOrPAMMHUPOBAHUS Ta-
KHe KaK: KJIacChl, 0OBEKThI, MHTEP(EHCHI, CBOMCTBA, MOJISI, METO/IBI, HHKAII-
CYJISILMS, HACTIEIOBAaHUE — UMEIOT MecTo U B si3bike Visual Prolog.

Ilpn co3maHuM MpPOEKTa B JAepeBE IPOCKTa MOSBISIOTCS TUPEKTOPHIA
cTaHmapTHeix OuOmmorek Ilpomora $(ProDir)\Lib w makerHsiii  ¢aiin
studfun.pack (main.pack) (koHreitHep) — 3TO COBOKYIIHOCTB KJIACCOB M HMH-
TepdericoB, CBA3aHHBIX C OMPEICICHHON TeMaTHKOI pemaeMbIX 3a1ad.

B pesymsrate cOopku (Build/Build) cosmaercs mporotum kimacca
studfun(main) u B mepeBe mMpoekTa MOSBISIFOTCS (ailiibl, B KOTOPBIX 3TOT
KJIacC JIOJDKEH OBbITh ONHMCaH:

e  studfun.cl(main.cl) —daiin, npeaHasHaueHHbBIH 1151 OOBIBICHUS Kiac-
ca. Ou coxepkur onmcanus turnos (domains) u npexukaror (predicates),
JNOCTYIIHBIX JPYTUM IIPOTpaMMHBIM MoIyisiM. Eciu Kiacc cosmaercst ¢
BO3MOKHOCTBIO TeHEPAIMi 0OBEKTOB, TO B 3TOM (hailiie 0OBSBISIOTCS Tpe-
JIMKATBl — KOHCTPYKTOPBI 00BEKTOB KIIACCa;

e  studfun.pro(main.pro) — daiin, comepskamuii peanuzanuio Kiacca, T.e.
B HEM HMEIOTCS KaK OIMCAHMS MPEIUKATOB, TaK W YTBEP)KICHHUS, pPeasu-
3YIOIIHE ITH MPEIUKATH;

e  studfun.ph (main.ph) — 3aronoBouHsIi (aitn makera.

B paccmaTtprBaeMOM IMpHMepe BCsl IIpoOrpaMma pasMeraetcst B Gaiine
peammzaruu studfun.pro (main.pro). Iocne 3aromoska implement studfun s
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HpeIOKeHHH OPEN COre, CONSOle BBIMOJHSETCS MOAKIIOUCHHE KIIACCOB, B
4acTHOCTH, 00bsiBIeHHBIX B PFC — Gubimoteke (yHIaMeHTaNbHBIX Kiac-
coB [Iposora, ¢ ucronp30BaHNEM KOTOPBIX MOTYT OBITH CO3JIaHBI pa3iny-
Hble npuiiokeHus Ha [Iponore. B aTom npeanoxennn Mbl 1o0aBisieM Kiacc
console, B kotopom onucanbl mpeaukarst Write(), nl u T.m. YtoOs! y3HATH,
Kakue MpeJKaThl Kilacca OOBSBICHBI IOCTYIHBIMU, HY)KHO B JIepeBe Ipo-
eKTa mocieaoBarelibHo packpsiTh y3isl $(ProDir)/pfc/console/console.cl u
HaWTH ONMCaHue HYXXHOTO IpeIKaTa.

OO0BeKTBI U KJIACCHI

Ecin npenukat wiu GpakT mpearoaaraeTesi UCIOIb30BaTh TOJIBKO BHYT-
pu peanusaniy Kiacca, oH o0bsBisiercs Kak class predicates — mpeaukat
kitacca win class facts. ITpumepsr:

class predicates

HambonbLuee:(Bo3pacT, Bo3pacT, Bo3pacT) nondeterm (i,i,0).
class facts
BO3pacT_cTyaeHTa:(curo, Bo3pact) nondeterm.

CymiectByet 1 OoJiee BakHOe Ha3HaueHue npedukca class . OHo cBsza-
HO C TMOHSTHSMHU KJIACCOB M OOBEKTOB, CO3aBaeMbIX Kiaccamu. Kiacchl
OBIBAIOT JBYX BUIOB. KJIACCHI, KOTOPBIE CO3MAIOT OOBEKTHI, W KJIACCH Oe3
BO3MOXKHOCTH T'€Hepaluu OOBEKTOB. B ompesieneHnu mepBoro THia Kiac-
coB (c reHeparmeit 06bEKTOB) 00sI3aTEIBHO PUCYTCTBYET (aiin nHTepdeii-
ca *.i. B HEeM OMUCHIBAIOTCSI BCE AIEMEHTHI OOBEKTOB (THITBI, TIPEAUKATHI U
T.II.), JOCTYIHbIC APYTHM CYIIHOCTSIM IpoeKTa. B 3aroioBounoMm daiiie
*.cl omUCHIBAIOTCSI KOHCTPYKTOPBI OOBEKTOB. J[JIsi KIIacCOB BTOPOTO THUIIA
¢aiin uHTEpdeiica He HyXeH, Bce MyOIMUHBIE 3JIEMEHTHI ONHMCHIBAIOTCS B
3aroJoBo4HOM (aiine *.cl.

Ecim dakr Hecer mHpopMmanuio 00 00BEKTe, JUIS KAXKIOTO OOBEKTa
CBOIO, TO OH omuchkiBaeTcs B paszene facts (hakr odbekTa) daitna peannza-
mun *.pro. Ecnu dakr Hecer mHpopManuio, HeOOXOIUMYIO M JOCTYITHYIO
BCeM 00BEKTaM Kilacca, TO OH JOJKEH OBITH ommcaH B pasmerne class facts
(baxr kimacca) (aiina peanmuzarnmu. Bee cozmaHabie 00BEKTH MOTYT MOJTB30-
BaThCsl MH(OpMaIMel, XpaHUMOH B 3TOM (pakTe, a TaKKe H3MEHSTH 3Ty
uHpopmanmio. IlpeaukaThl 00BEKTa OMUCHIBAIOTCA B HHTEepdeiice *.i, a
MPEIUKATHI Kilacca - B 3aroloBOYHOM (aiine *.cl. Oto mpaBmiio 6e3 HCKITIO-
YEHUsI: HEBO3MOKHO OOBSBUTH OOBEKTHBIN MPEAMKAT B KJIACCE M MPEIUKAT
kiacca B uHTepdetice. uTepdeiichl MpecTaBasioT 00bEKTHBIC TUIIBL.

O0bsBICHUA

CuHrakcuc onvcanus (akTa WK IpeanKaTa MoXKeT ObITh 33/1aH B BUJIE!

<uMs npeamkaTta>:(<Tun apryMmeHTal>,<tun aprymeHTtaz2>,

<TUN apryMeHTa N>) <pexumM eTepMMHu3Ma > < WabnoH NoToka>.
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Omnpenenenne npeauKara HEMOJHO 0e3 yKa3aHHs TUIIOB apryMEHTOB,
pexuma merepmuausMa npeaukara u (flow pattern) — mra6nonoB mortoka.
Hanpumep:

class facts

cTyaeHT: (douo, rpynna) nondeterm anyflow.

Omnucanue Qakra cooOimaer, 4to (HakT UMeeT JBa apryMeHTa. HepBblii
SIBJISIETCSl (haMUJIMel W OTHOCHTCS K THIYy String, BTOpoi — HOMEPOM CTy-
JICHYECKOM TPYMITBI U OTHOCHTCS K THIy integer. Pexum netepMuHH3MA
nondeterm roBopuT 0 TOM, YTO COTJIACOBAHHE MPEIUKATA C YTBEPIKIACHUIMA
63,3])1 3HAHUH MOKET 3aBCPHINTHCA HEYJAYHO WJIM YCHCIIHO MHOTHUMM CIIO-
cobamu. Kirouesoe cioo anyflow ompezensier BO3MOXHOCTh JTH00Or0 TO-
TOKa JAHHBIX: 00a apryMEHTa WM KaXIBIH U3 HUX MOTYT OBITH KaK BXOJ-
ueiMu (i), Tak ¥ BBIXOAHBIME (0) BEIHYHHAMH. BXOIHBIE BEJIMYMHBEL — 3TO
KOHCTaHTHl WJIH KOHKPETH3UPOBAHHBIC TEPEMEHHEIC, BBEIXOTHBIC - HEKOH-
KpeTH3upoBaHHEIEe (CBOOOIHBIE) TEpEMEHHBIE.

BooOmie, HeoOs3aTeBHO MPEIOCTABIATE OOBSBICHUE PEXHMa IeTep-
MuHI3Ma. KOMIMIATOp CaMOCTOSATENBHO CAENaeT BBIBOABI O peKUMax Ipe-
nukarta. Eciim oH HE CMOKET 3TO ClieNaTh, OH BBIIACT COOOIIEHE 00 OIIHO-
Ke, ¥ TOTJ]a MOKHO J00aBUTH OOBSBICHHE PEXXUMA CAMUM.

Pexxumpl JeTepMuUHU3MA

UroObl 00BSIBUTE, UMEET JIM TIPEIUKAT NP COTJIacOBaHUM C 0a30ii 3Ha-
HUH OJTHO pElIeHHEe WIN HECKOJIBKO, UCTIONB3YIOTCS CIIEAYIOIINE KIII0UEBbIe
clIoBa:

e  determ — mpeaukar MoxeT 3aBepiunThes HeyaauHo (fail) wim yenenr-
HO (Succeed) ¢ OTHUM pelIeHHEM;

e  procedure — 3TOT BHJ NPEIWKATOB BCETNA 3aBEPIIAETCS YCIEIIHO W
uMeeT oxHO pemenue. I[lpemukatsl cnucku_cmydenmos_no_epynnam(),
cnucox_zpynn() - TPOIEYPBI K MOTYT OBITH OOBSIBIICHBI TAK:

class predicates

cnucku_ctygeHToB_no_rpynnam:() procedure.

cnmcok_rpynn:() procedure.
e  multi — mpexuKaT He MOXKET 3aBEPIIUTHCS HEYIAYHO W UMEET MHOKe-
CTBO PELICHUIA;
e nondeterm — mpeanKaT MOXET 3aBEPIIMTHCSA HEYAAUHO WITH YCIIEITHO
MHOTHUMH criocobamu. DakTel cmydewm W 6ospacm_cmydenma - o00a
nondeterm u umeroT creayromniee 0ObIBICHHE!

class facts

cTyaeHT: (duo, rpynna) nondeterm .
BO3pacT_cTryaeHTa:(dumo, Bo3pacT) nondeterm.

O6parute BuManne Ha mpeaukat run(). OH oObsABICH Kak TpeIuKar

Kiacca studfun, m B pasmene goal ocymectisiercst obparienue K Hemy. B
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TEJIO ATOTO TMpeJrKaTa MOXKHO J00aBIATh MpPEAUKAThl Ballleil MpOrpamMMbl
JUIS TECTUPOBaHMUA. MOXKHO PEKOMEHIOBATh U3MEHHUTH 3TOT IPEAUKAT Clie-
JIYFOIIIUM 00pa3oM:

clauses

run():- console::init(),
<TecTupyemble NnpeamkaThbl>,
<BbIBOJ pe3yrnbTaTtoB>, fail.
run().
Hampumep:
clauses
run():- console::init(),
cnimcok_rpynn(),
cnucku_ctyaeHtoB_no_rpynnam(), fail.
run().

II1a6s10HbI IOTOKOB

[I1abm0HBI TIOTOKOB YKa3bIBAIOT JUIA KaXKIOTO apryMEHTa MpeauKara,
SIBJISIETCSI JIU OH BXOJHBIM HJIM BBIXOIHBIM, Hanpumep 1mabsoH (i,i,0) coob-
LIAET, YTO MEePBBII U BTOPON apryMEHTHI SIBISIOTCS UCXOAHBIMU JTaHHBIMH,
a TpeTHi apryMeHT — pe3yJjbTaT. BxoHbie aprymeHTsl (i) JOMKHBI ObITh
KOHCTAaHTaMH WM KOHKPETU3MPOBAHHBIMU TI€PEMEHHBIMH, & BBIXOJIHBIC
(0) — HEKOHKPETH3NPOBAHHBIMH TTEPEMEHHBIMH. JIOIYCTHMO yKa3bIBaTh JUIs
MpeauKaTa HECKOJIBKO BO3MOXKHBIX BaPHAHTOB MIA0JOHOB MOTOKA CIIEIYTO-
M 00pa3oM:

BO3pacT_B_rpynne:(rpynna, cwmo, Bo3pact) nondeterm (i,0,0) (0,i,0)

(0,0,0) (0,0,i).

Co31aTe KOHCOJNBHOE TIPIJIOKEHHUE HECIIOKHO, TaK YTO MPUCTyHaTe K
peanm3anyu CBOero ImpoekTa. Eciam BaM TOHAmOOSATCS TpeIuKaThl padOTHI
CO CTPOKaMH, TO K (ailily peajn3ainy MoAKIIounTe Kiace String. Hamom-
HUM, YTO HEJOCTAIOIIME IS PEUICHHs 3aJa4M MPEeIuKaThl MOXKHO IOIPO-
GoBaTh HaiiTH B y3ie aepesa mpoekta Pfc (cpemu 6a3oBbix Kimaccos Ipodo-
ra) ¥ MOJKIFOYNTH (OPEN) COOTBETCTBYIOMIMIT Kitace K (ailny peanusaum.

11.2. Co3nanue NPUJIOKEHUI € MCIOJIb30BAHUEM
rpaguueckoro uHTepgeiica. YnpasjieHue ¢ IOMOIIbLIO
MEHIO IJIABHOI'0 OKHA 32124

B kauecTtBe mpmMepa MPHIIOXKEHHS, padoTaromero ¢ 0a3oil MaHHEIX,
paccMOTPUM 3a/1ady pa3pabOTKH CIPABOYHOW CHCTEMEI MO alTekaM ropoja.
CyTb 3amaun B cieaymoomeM. B 0aze naHHbIX XpaHUTCs HHGbOpMaIys o0
anTeKax ropoja, CIpaBOYHbIE AAHHBIE MO JIEKapCTBaM M MX HAa3HAYCHUH, a
Taoke MHpOpMaIys, B KaKOH anTeke Kakoe JIEKapCTBO MMEETCs, B KaKOM
KOJIMYECTBE, 1[eHa MPOJIaYKU U CPOK TOIHOCTH 3TOro JiekapcTsa. [Ipuoxe-
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HHUE JIOJDKHO oOecreurBaTh OTBETHI Ha cieylolue 3ampochl: "Kakue me-
KapcTBa €CTh B ONpejeneHHoN anTeke?”, "B kakux anrekax uMeercst 3a-
JIAHHOE JIGKapCTBO W MO Kakoi meHe?", "KakoBa MUHHMMAaNbHas IieHa Ha
OTIpeIeJICHHOE JICKApCTBO U B Kakoi anreke?", "I’ 1e pacnosoxeHa anreka u
Kakoii y Hee TeneoH?" u T.I.

Hudopmanus o6 anrekax, JEKapcTBaX U X HAJIUYUH XPAHUTCSA B BHIC
(daktoB B oraensHOM ¢aiine "db.txt", HazpiBaeMoM guHaMuUYecKoW 6a3oii
JTaHHBIX. Hrke pUBEIeH COKpallleHHbIH BapHaHT TEKCTa 3Toro (aiina.

clauses
apteka(17, "EceHuHa 44", "11-22-76").
apteka(24, "Hosas 31", "22-22-76").
apteka(78, "larapuHa 12", "33-22-76").
apteka(137, "Linonkosckoro 11", "44-22-76").
apteka(200, "lNeHunHa 45", "55-22-76").
apteka(18, "EceHunHa 45", "11-22-80").

lekarstvo(1, "AKTMBMPOBaHHbLIV yronk","ykpennsioLlee").
lekarstvo(2, "Kongpekc", "xaponoHmxatoLLee").
lekarstvo(3, "AckopbuHoBas kucnota", "ButamuH").

lekarstvo(4, "AcnnpuH”, "xaponoHnxatoLiee").
lekarstvo(5, "Butamun A", "ButamuH").

apteka_lek(17, 1, 10, 30, "07.04.01").
apteka_lek(17, 2, 20, 130, "07.03.01").
apteka_lek(17, 3, 10, 50, "07.03.23").
apteka_lek(24, 5, 10, 5, "08.06.01").
apteka_lek(78, 4, 10, 150, "05.04.01").
apteka_lek(78, 5, 10, 70, "07.01.01").
apteka_lek(137, 1, 10, 30, "06.07.01").
apteka_lek(200, 3, 10, 30, "08.05.01").
apteka_lek(18, 3, 5, 23, "09.08.01").

®DakThl UMEIOT CIEIYIONIYIO0 CTPYKTYPY:
apteka(<Homep anTeku>, <agpec anTeku>, <renedgoH>).

lekarstvo(<wmncp nekapctea>, <Ha3BaHWe NekapcTea>,
<chapmakorornyeckas rpynna=).

apteka_lek(<Homep anTekn>, <wmndp nekapctea>, <KOIMYECTBO>,
<ueHa>, <Cpok rogHocTu(rod.Mecsl,. AeHb)>).

B JANHAMHUYCCKYTO 6a3y JaHHBIX MOXXHO Z[06aBJ'I$ITI) (l)aKTLI, a TaKiKC UX
YAAJIATh U UBMCHSTD.
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HasHaueHue mpuiioxeHHs — N3BJICKAaTh U3 0a3bl JTaHHBIX HYXKHYIO I10JIb-
3oBarento nHpopMmanuio. Daiin ¢ 6a30if NaHHBIX MOATpYXkKaeTcs K pabo-
Tarollel IporpaMMe B MOMEHT €€ BBITIOJIHEHHSI.

PaccMoTpuMm mpumepsl TpaBuil, 0OECIIEUMBAIONIMX BBITIOJIHEHUE Tpe-
OyeMBIX 3aIpoCoB.

Ipumep 11.1. TTonmy4yuTh CIIUCOK aNTEK C UX aJpecamy U TejaedoHaMHu.

class predicates
all_apt:().
clauses
all_apt():-
stdlO::write("\nAnTeku ropoga\n”),
stdlO::write("\nHomep antekn Agpec TenedoH\n\n"),
apteka(Napt, Adress, Tel),
stdlO::writef("% % %\n",Napt, Adress, Tel),
fail.
all_apt():-stdlO::write("\nCnncok 3akoH4eH\n").

3necs npemukar stdlO::write(""") BBIMOIHSET BBIBO JAHHBIX B OKHO CO-
obmennii (Messages).
TIpumep 11.2. TIony4nTh CIUCOK JIEKAPCTB € YKA3aHMEM HAUMEHOBAHUS

U TPYTIIBL.

class predicates

all_lek:().
clauses
all_lek():-

std1O::write("\nCnucok nekapcts\n”),
stdO::write("\nlUncp HanmeHosaHue pynna\n\n”),
lekarstvo( Sh, Name, Tip),
stdlO::writef("% % %\n",Sh, Name, Tip),
fail.

all_lek():-
std1O::write("\nCnuncok 3akoH4YeH\n").

Ilpumep 11.3. B kakux anrekax eCThb HY)KHOE JICKAPCTBO U 1O KaKOM
nene?

class predicates
lek_apteka_cena:(string Lek, integer Napt, string Adress,
string Tel, real Cena) nondeterm (i,0,0,0,0) (0,i,0,0,0).
clauses
lek_apteka_cena(Lek, Napt, Adress, Tel, Cena):-
lekarstvo(Sh, Lek, _),
apteka_lek( Napt, Sh, _, Cena,_),
apteka( Napt, Adress, Tel).



Inasa 11. Cozoanue npunoscenuil ¢ ucnonbsoganuem spaguueckozo unmepgeiica 175

Ilpumep 11.4. Kakue iekapcTBa, B KAKOM KOJHUYECTBE U IO KaKOH IICHE
HhMeeT anreka?

class predicates
apteka_lek_cena:( integer Napt, string Lek, integer Kol, real Cena)
nondeterm (i,0,0,0) (0,i,0,0).
clauses
apteka_lek_cena(Napt,Lec, Cena, Kol):-
apteka( Napt, _, ),
apteka_lek(NApt,Sh,Kol,Cena,_),
lekarstvo(Sh,Lek, ).

Pabota mporpaMMbl IPOUCXOJMT clenyromuMm odpazom. Ilpu 3amycke
Ha JKpaHe MOsBIseTCS TiaBHOoe okHO 3amau (TaskWindow), BHyTpu Hero
HaxXOJMTCs OKHO coobuieHnit (Messages). YrpaBieHue BHIIOIHEHHEM TIPO-
IPaMMbl OCYIIECTBISETCS C MOMOIIBIO TJIABHOTO MEHIO, B KOTOPOM €CTh
4eThIpe MyHKTa: "3arpyska 6a3sl qanubix", "3ampocsr”, "Window" u "Help"”
(cm. puc. 11.5).

3arpyska 6asbl JaHHbIX [3anpocm Window Help

Cnncok anTek

Cnncok nekapcTe
Haiiti nexapcreo...

lNekapcTea B anteke N2..,

BA D:\isual Prolog Projects\Apteka'db. txt sarpysena
AnNTekn ropoaa
Homep anTeru Aapec TenedoH

17 EceHuHa 44 11-22-76

24 Hoeas 31 22-22-75

78 TarapwHa 12 33-22-76

137 Uwonkosckoro 11 44-22-75
200 NeHwHa 45 55-22-76

18 EceHwHa 45 11-22-80

CrKMCoK 3aKoHYEH

<l

Puc. 11.5. Unopmayuonnas cucmema " Anmexu 2opooa”
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[Tynkr "3arpy3ka 0a3bl JaHHBIX" UCIIONB3YyeTCs IS 3arpy3ku Qaiina ¢
JUHAMHUYECKOM 0a30il JaHHBIX B 007acCTh BUAMMOCTH MPOTPaMMBI, YTO U
JIOJDKEH BBIITOJIHUTH IOJIb30BaTEIb B MEPBYIO OUYepe/b. 3aTeM OH MOXKET
MOJIy4aTh HYXKHYIO0 eMy HH(pOpMaIHio U3 0a3bl C MOMOIIBIO 3aIPOCOB.

CHHCcOK JOCTYITHBIX ITOJIb30BATENI0 3aPOCOB — 3TO IMOJITYHKTHI MEHIO
"3anpocel”: 3anpockl|Cnucok JiekapcTs, 3anpockl|ANTeKd ropona, 3ampo-
coi|Haiitn nekapctBo..., 3anpocsi|JlekapctBa B anteke. [ BBIMONHEHHS
HEKOTOPHIX M3 HHX IOJb30BaTeb JODKEH BBECTH JOTIOJHHUTEIBHYIO WH-
¢opmarmo. OH 3TO CMOXET cAenaTh C IOMOINBIO JTHAJIOTOBBIX OKOH.
IMyuxrsr "Window", "Help" crangaprasie, "Window" mo3BossieT ynpasisTh
OokHamu Tmpuioxenus, "Help" maer BO3MOXHOCTE IMONYUYHUTH CIPABOYHYIO
HnH(pOPMALIHIO.

11.2.1. Co3nanue npoekTa

3amnyckaem mporpammuyio cpery Visual Prolog. B raBHOM MeHIO mpo-
rpaMMbl OTKpbiBacM BKTaaky Project (ITpoekT) v B MOSBHUBIIIEMCS TTOIMEHIO
BeiOupaem myHKT New... (Hogsriit). Tlossisiercst okHo Project Settings (Ve-
TAHOBKH IPOEKTa). B 1aHHOM OKHE HEOOXOAMMO BBECTH HMs MPOEKTa B
noie Project Name (Mwmst npoekra), Hanpumep umst Apteka.

B mone Project Kind (Tun npoexra) Boibupaem momens GUI (rpaduue-
CKuii MHTep(eHc Monp30BaTeNs) — O00BEKTHO-OPHEHTHPOBAHHAS MOJICIb.
[Mocne naxxatus kHonku OK co3maercs NpOEKT U MOSBISAETCS] OKHO, B KOTO-
POM TOKa3aHa CTPYKTypa MPOeKTa B BUJE Manok u ¢aiinos (puc. 11.6).

i Apteka (di\Visual Prolog Projects\Aptekal) - Visual Prolog 7.2 (Build 7300) o

Purchase File Edit View Insert Project Build Debug Goto Tools Web Window Help

OB~ bR OE E|DS Ty » s @€
d Apteka (d:\Visual Prolog Projects\Apteka') EI@
-"D General

[ Taskwindow
ﬂ Apteka.pri6 Project Apteka ver. 1.0.0.0 (product ver. 1.0.0.0)
P main.manifest Kind GUI application

main.pack Location D:\Wisual Prolog Projects\Apteka',
m-3 $(ProDir\ib

Company
Author User-PC\User
Copyright Copyright @

Description
Package Prefix
Initial Version

Puc. 11.6. Cosoanue npoexma.
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Cpena pa3paboTKu cO3/1aeT Ha4YalIbHBIA HA0OP MOAYJIEH, HEOOXOJUMBIX
st paborsl ¢ GUI, a Takxke xomnoHentsl GUI: riaBHOe MeHIO, HHCTpY-
MEHTallbHasl MaHeNb BBEPXY, IaHelb cTaTyca BHU3Y, auanor "O mporpam-
me" u rmaBroe OkHo 3agaq (Task Window) mporpaMwmel.

Cpasy nocne Toro, Kak Mbl CO3/aJIM MPOEKT TaKUM CIOCOOOM, MOXHO
KOMIIJIMPOBaTh ero u nony4uts myctyro GUI mporpammy (cM. puc. 11.7).
B neficTBUTENBFHOCTH Ha 3TOW CTaguu, MporpaMMa HU4ero He OyeT nemath.
Opnnako oHa Oyzer oOmanaTh Bcel 0a30BOH (hYyHKIIMOHAIBHOCTBIO, KOTOpas
nomkaa 66T B GUI mporpamme. Visual Prolog cosmaer ocHOBHOIM ckeeT
pabotaromeit GUI mporpamme! 1 cHabXkaeT ee HEKOTOPBIMH HanboJee Jac-
TO TpeOyromMMHUCS QyHKIIMOHATBHBIMHA BO3MOKHOCTSIMH.

4 Apteka = ) e

Eile Edit Window Help

OB <~ |¥EH 7

|| | *& Messages E@
il

Puc. 11.7. Crenem pabomaroweii GUI npoepammor

Hanpumep: BHYTpH TIABHOTO OKHA IPHIIOKEHHUs (HA3bIBAEMOTO 31€Ch
Oxkno 3agau (Task Window)) Visual Prolog co3naer npyroe okHo ¢ 3aro-
noBkoM Messages (coobuienust). DTO OKHO HCIOJB3YETCs BHYTPH, 4TOOBI
IEeHCTBOBATh KaK KOHCOJb. ECIM MBI HCHONB3yeM B MPOrPaMME IMPEIHKaT
stdio::write(...), To BeIBOJ OyIeT HApaBieH B 3TO OKHO Messages.

IMpu 3amycke ckoMmmmupoBanaoii GUI mporpamMmel Ha 3TOM CTaauH, B
MOJKETE IEPEeMEIAThCs MO MYHKTaM MEHIO, H3MEHITh pa3Mephl IJIaBHOTO
okna (Task Window), usamensits pa3mepsl okHa coobuienuii (Messages).
[lenxauTe MpaBOM KHONKON MBIIIN Ha JTIOOOM MECTe BHYTPH OKHa CO00-
IIEHUH — OTKPOETCs HEOOJIBIIOE BCILIBIBAIONIEE MEHIO, C [TOMOIIBIO KOTO-
POro MOXXKHO OYHCTHTH COJACPKUMOE OKHa coobuienuit (Messages) u BbI-
IIOJIHUTb HEKOTOPBIE APYTUE ACUCTBHUS.
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Ho B nannblii MoMeHT npoctasi GUI mporpamma He UMeeT HUKaKOii Jio-
rMYeCKOi (PyHKIMOHAIBHOCTH, KOTOpas HeoOxoamma. HyxHo mponenarts
JATbHEHIIYI0 paboTy, YTOOBI ONYIUTh 3TY (PYHKIIHOHAIBHOCTb.

[pexkme, yeM HAYMHATH Pa3pabOTKy JIOTHKHA MPOTPaMMbI, HYKHO CO3-
JaTh U/WiM U3MEHUTh HeKOoTOphie rpaduueckue ynpasisomue (GUI) kom-
MOHEHTBIL.

Bce GUI xoMITOHEHTBI XpaHATCS KaK OTICIbHBIC (Dalibl pecypcoB BO
Bpemst (pa3bl KOAUPOBaHHs. B GONBIIMHCTBE IPYTHX S3BIKOB MPOTPAMMHPO-
BaHMs 3T (ailiibl pecypcoB OTACIBHO KOMITMIMPYIOTCS M 3aT€M BKIIOYA-
FOTCSA B OCHOBHOM KOJI BO BpeMs mporiecca cBsisbiBanms. Visual Prolog -
MOJHSET KOMITWISAIUIO PECYPCOB U PEIIaeT BOMPOCH! CBA3BIBAHMS aBTOMa-
THUYECKH 0€3 BMEIIATENbCTBA MOJIb30BATES.

11.2.2. Co3aanne MOJaaLHOIO JUAJIOrA

Ho6asum emie ouH GUI KOMIOHEHT, KOTOPBIA BIOCISICTBUU MOHAIO-
6uTcst B mporpamMme. ITO THAIOrOBOE OKHO, KOTOPOE OYAET UCIIOIB30BATh-
Csl IPH BBOJIC HAMMEHOBAHHS JICKapCTBa, HEOOXOAUMOTO Uil AalIbHEHIIeH
obpaboTku ero B mporpamme. B nepese mpoekra (Project Tree) (rme Bce
MOJIyJIH U PECYPCHI TIPUBENICHBI B BHC JIEPEBa) CENACM MPABbIi KWK Ha
Task Window u B nosiBUBIIIEMCSI KOHTEKCTHOM MEHIO BbiOepeM MyHKT New
in New Package... (cm. puc. 11.8).

4‘ Apteka (d\Visual Prolog Projects\Apteka') E@

—D Apteka |

=3 e
Apteka.| Mew In Mew Package...

""" main.cl New In Existing Package...
. main.mse
3 main.pa Add..
: main.ph| x Delete Del
I main.pr
H resource Explore...
-2 $(ProDir) Build Directory

Rebuild Directory

Optimal Set of Include Directives

Puc. 11.8. Cozoanue Ho6020 s1emenma npoexma

IMosieurcs muanor Create Project Item (co3mats smemeHT mpoekTa). B
nesom cronbrie BeiOepem Dialog, a B mome Name Bsemem lekarstvo
(cm. puc. 11.9).
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Byner co3gan cTaHmapTHBIA JUaNOr AJIs JalbHEMILEro pefakTUpOBa-
HUA. B Bumy TOro, 4To He HaJO ONMCHIBATH (DYHKIMIO MOMOIIM VIS 3TOTO
quanora, KiukHeM Ha kHomke Help (cmenmamsrom GUI kommoHeHTe) u
yIQIUM ee HaxkaTreM kiasuim Del.

Create Project Item L M

Name: lekarstvo
@) MNew Package
Parent Directory  TaskWindow

(D) Existing Package | TaskWindow.pack (Task\Window?)

Draw Control []1n namespace:
212 Toolbar

Eﬂ Cursor
[ TextFile

| ceate || concel || neb

Puc. 11.9. Cozoanue ouanoza lekarstvo

OcraBuruecst B¢ KHOIIKA HEOOXOJMMO BBHIOpPATh U IMEPEMECTHTh B JIHa-
JIOTOBOM OKHE, 4TOOKI ClleNiaTh ero Buj Oolee mpe3eHTaOenbHBIM. KoHed-
HBI pe3ynbrar OyAeT NpUOMM3WTENFHO TaKUM, Kak IMOKa3aHo Ha
puc. 11.10.

Hcnonp3yst 37eMEeHThI JUTsS PEIAKTUPOBAHMS JTUAIora, J00aBUM CTATH-
yeckuii Texcr (Static Text). (CmoBo craruueckmii (Static) oGosHauaer He
nepekirogaembiii GUI smement). BriOpaB KHONKY CO3IaHHs CTATHYECKOTO
Tekcra (cM. pucyHok 11.11), cieayer mOMECTHTh 3TOT 3JIEMEHT Ha (HopMy

"lekarstvo", B mpsIMOYroONBHO# 30HE MOSIBUTCS TEKCT (Kak 3TO MOKa3aHO Ha
puc. 11.12).
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& Apteka (d:\Visual Prolog Projects\Aptekal) (=& ]=]
& cControls =]
e TmEEESE
70 f= [o o

i & 0m o

[Dislog: Taskwindom ekarstvoYekrstvo.dl - |

Name
Representation
Text

Lock to Container
Container

x

Y

Width 56

Left Anchor False

Top Anchor False e ——
Right Anchor True

Bottom Anchor True

Enabled True

Visible: True

TabStop True

Style Cancel

Default Height

Puc. 11.10. Okno ouanoza lekarstvo u ezo ceoticmea

MK ® T
] (Sials o]
¥

Puc. 11.11. [Tanenv snemenmog ynpagnenus

JrT— o s [dese |
bo

[text: StaticText_cti -
Properties | Euents gHaMMEHUEahn
Mame | StaticText_ctl ~
Representation Variable @
HanmeHosaHue NexapcTea
Lock to Container False
Container Trone]
X 24
Y 20
Width 48
Height L oK Cancel
Left Anchor True -

Puc. 11.12. Coz0anue cmamuyecko2o mexkcma
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OTnycTHB KHOIIKY MBIIIH, TTOJyYdM Ha (opMe HOBBIN 3iemeHT "Static
text", ero cBoiicTBa OymyT MpeACTaBICHBI B MaHeNu cBoWCTB "Properties”.

B mone Text aToii maHenu HamuiieM
"HaumenoBanue Jjekapcta’. OTOT
TCKCT MOABUTCA BHYTPH AUajIora.
[MomoOHBIM ke oOpa3zom Oymem
WCTOJIB30BaTh  YIPABIIONINE  3JIc-
MEHTHI JUAJOTa JJIs TOTO, YTOOBI
J00aBUTH TIOJIE BBOJA WJIHM DJIEMEHT
pEeNaKTUPOBAHUS, KaK MOKa3aHO Ha

dControls @
X ® T

]

Puc. 11.13. Buvibop nons

puc. 11.13u puc. 11.14. DeOaKmupo8atus
o Properties ol @ [ | & iekarstvo 2 |
Iedm':nnwn\: edit_ct vI 22
Properties | Events
04
Mame edit_ct o Edit
Representation Fact Variable
Lock to Container False
Container [none]
X 104
L 22
Width 48
Height = 0K Cancel
Left Anchar True i =

Puc. 11.14. Cozoanue nons 6600a u pedaxmupo8anusi mekcma

Ha »T0T pa3 octaBum mosie Text HezanmoiaHeHHBIM. MM KOMITOHEHTa
edit_ctl 6ymet ucnonp30BaThCSI B MPOrPaMMHOM KOJI€, YTOOBI CChLIATHCS Ha
JIAHHOE T0JIe KaK Ha (JaKTUIECKYIO MePEMEHHYO.

B wrore Hamr quasyor BEITJLSIINT, Kak MMoKa3aHo Ha puc.11.15.

d lekarstvo

2=

Puc. 11.15. Oxno ouanoza lekarstvo
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Ocrasicst elne OQUH HECAEIAaHHBIA mar. Y Ka)KIoro AAaiora eCcTh CBOM-
cTBO, m3BecTHOE Kak Visit Order (mopsimok mepekroUueHus). ITo MOPSJIOK,
M0 KOTOPOMY KOMITOHEHTHI, B3aUMO/ICHCTBYIONIINE C TOJIb30BaTENeM U Ha-
XOJSIIMECS B JIUAJIOTOBOM OKHE, IOJy4aloT (OKyC, KOrZa IOJIb30BaTellb
HakuMaeT kiaBuiry TAB. ®dpasa "KOMIIOHEHT, HOIyYaoHid POKYC BBO-
na" moApa3syMeBaeT, YTo yKa3aHHbBIH OOBEKT HEMEIICHHO HAYWHACT MpH-
HUMAaTh BBOJ C KIIaBHATypbl. Hampumep, eciiu pegakTupyeMoe Mose moiy-
410 (POKyC BBOJA, TO B HEM MOXKHO OYJET 3aMETUTh MUTAIOIIUN Kypcop, a
camo moJjie OyIeT FOTOBO IPUHUMATh CUMBOJIbI, BBOJJMbIC C KJIABUATYPHI.

Juist TOro 4To0bl MOMEHSTh TOPSIOK MMEPEKITIOUYCHUS], HICIKHEM MPaBOU
KHOTIKOHM MBIIIA Ha OKHE Juajora, u Beioepem Visit Order B mosiBUBIIEMCst
KOHTEKCTHOM MEHIO.

Ha nekortopsix GUI KoMIoHeHTax MOABSITCS HeOOMblMe KHOMKK (Kak
nokasano Ha puc. 11.16). Kak BHIHO, 371€MEHT peNaKTHPOBAHHUS TEKCTa
(edit_ctl) umeer mopsiakoBbIi HOMep 3, TOraa Kak MOPSAKOBBIA HOMEP
kuonku OK — 1.

3TO 3HAYHT, YTO KOTJA JHAJIOT MPEICTACT Mepe]] MONb30BaTeNeM, OKHO
pEIaKTHUPOBAaHHUS TEKCTa HE OYyAET TeM CaMbIM KOMIIOHEHTOM, KOTOPBIit
CTaHeT HEeMEUICHHO MPHHUMATh KOMaH/BI ¢ KJIaBUaTypbl. Ecimu mons3oBa-
Tenb HaXMET Kiaasumty TAB, ¢okyc mepemectutcs Ha kKHomky Cancel, u
TOIBKO Tociie Haxatus 1AB eme pa3 ¢okyc mepelier Ha KOMIOHEHT pe-
JAKTUPOBAHUS, U MPOrpaMma OyeT BOCIPUHHMATH BBO/JI C KIIABUATYPHI.

MoXHO cKa3aTh, 4TO I0JIE PEJAKTUPOBAHUS MMEET CAMbIN MOCIIECIHUI
MOPSIIOK MOCEICHUSI [T0 OTHOIICHHIO K JIPYTUM KOMITOHEHTaM B JINAJIOTe.

4‘ lekarstvo @
22
5 EJ T |1F 3 H
[ Visit Order =5

Type: Edit Contral oK
Constant: edit_ctl —_—
Cancel
— 2
e 1 tick [EJ Cancel

Puc. 11.16. Hsmenenue nopsioka nepexioderust 1eMeHmos popmul

UT00BI I3MEHUTH 3TO, MIETKHEM MBIIIKOH Ha MAJIEHBKOW KHOIIKE C (-
poit 3. B pesynsrate otkpoercst okHO jauanora Visit Order (kak mokaszaHo



Inasa 11. Cozoanue npunoscenuil ¢ ucnonbsoganuem spaguueckozo unmepgeiica 183

Ha puc. 11.16). MOXHO M3MEHUTD TIOPSIOK TTOCEIICHUsSI KOMIIOHEHTOB, HC-
MoJIB3yst KHOMKK "'+ 1 "—". B Hamem ciyyae yCTaHOBHM MOPSIOK TakK, 4TO-
o651 (edit_ctl) umen nHomep 1. Ceiiuac, korjaa auanor OyAeT UCIOIb30BaThCA
B mporpamme, (HOKyc BBOJA C CaMOro Hayana OyaeT pacrojoKeH Ha KOM-
MOHEHTE PEIAKTHPOBAHHS.

OOpatuTe BHUMaHHUE, YTO B AMANIOraX €CTh JPYroe CBOWCTBO, Ha3blBae-
moe default push button (kHomnka Mo ymonm4aHHI0), KOTOPOE MOXKHO YCTaHO-
BUTBH OTJEIBHO OT MOpsAKa nepekimodeHus. CoObITHE I KHOMKH, Ha3HA-
YEHHOH KHOITKOW M0 YMOJTYaHHIO, OyleT BBI3BIBATHCS IPH HAKATHUH KIIABU-
mm ENTER He3aBuCHMO OT TOTO, y KaKOTO KOMIIOHEHTa HaXOAHUTCs (poKyc
BBOAa. OOBIYHO KHOIIKO¥ 10 yMouaHuro HazHavaeTcst OK.

ITo ymomuanwuto tun auanora (Type) saman Modal. Tepmun modal (mo-
JAIBHBIN) OTPaXKaeT TOT (PakT, 4TO Korjaa Obl HH ObLT MPEICTABICH MOJIb30-
BaTenro JaHHbli quanor, GUl oTMeHHT BO3MOXKHOCTB 00pallieHus K APYTuM
YaCTsAM MPOrPaMMbI Ha TO BPeMs, TOKa TUAJIOT SIBJISETCS BUAUMBIM. TOIBKO
KOT/Ia IMAJIOT 3aKphIiBacTcs mosb3oBareneM (mpu Haxatun OK wmu Cancel),
rpaduueckuii nHTEpGENC MOIB30BATENS CHOBA CTAHET AOCTYITHBIM VIS JIFO-
OBIX BUIOB JICHCTBHIA.

Hemonanpubiii auagor (modeless) HampoTHB TakMX OrpaHHYCHHH He
nenaetr. Bece GUI maTepdeiic mocTymeH, Korga TakoH AWAJIOr aKTHBEH.
[TporpaMmmupoBaHKe HEMOJATEHOTO AUAJIOTa HECKOJIBKO O0Jee CII0XKHO.

Hcrnonb3ys OKHO CBOWCTB JIHANIOra U3MEHHM 3arojOBOK OKHa: BBE/IEM B
noste Title Texcr "Haiitu tekapetBo...". B pesynbTate momydanm cieayroree
JHaoroBoe okHo (cm. puc. 11.17).

HammeHosaHke nexapcTea

|§-|at71mnenapcrso§| [ OTHeHa

Puc. 11.17. Juanozosoe oxno "Hatimu nexapcmeo"

ITomoOHBIM ke 00pa3oM CO3[aJUM ANATIOTOBOE OKHO BBOJA HOMEpa arl-
teku (apteka_nomer), st KOTOPOH MBI XOTHM MOJNYYUTh HHPOPMAIHIO O
HaJIMYMH BCEX JeKapcTs (cM. puc. 11.18).
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Wrupopmaums o6 amem‘ M

BeeanTe HOMEP aneTkKn

;i‘lOHYHMTb mnd:opnaumno§| [ OTMeHa ]

Puc. 11.18. Juanoeosoe okrno "Ungopmayus 06 anmexe"

B naHHBIII MOMEHT HY>KHO CKOMIIMJIMPOBATH MPOEKT.

11.2.3. U3meHeHne MEHIO

Ceiiyac maBaiiTe HI3MEHUM TJIaBHOE MEHIO mporpammebl. Kak Opu10 3ame-
4yeHO paHbie, nporpammuas cpena Visual Prolog mpemocraBnsier cran-
JTApTHOE MEHIO, COCTOSIIEe W3 HEKOTOPBIX CTAaHAAPTHBIX KOMIIOHEHTOB,
KOTOPBIE YaCTO HCIOJB3YIOTCA B Mporpammax. Ham HyXKHO Tiepenenars 3To
MEHIO, YTOOBI OHO COOTBETCTBOBAIO (PYHKIIMOHAIBHBIM BO3MOXKHOCTSM
Hameil nporpamMmel. Mcnonb3ys A€peBO IPOEKTA, BBIIOJIHUM ABOWHOM
merIoK Ha myrkre TaskMenu.mnu.

B pesynbTare 3amycTuTcst penakTop MeHIo. [ TaBHBIN AUaIor pelakTopa
npezacTasieH Ha puc. 11.19.

‘ Apteka (d:\Visual Prolog Projects\Apteka') E@
=1 Apteka TaskMenu
=1 Taskwindow -

-] apteka_nomer EII? E
{1 lekarstvo Edit L2
{1 Toolbars Help 3

S| AboutDialog.dl
AboutDialog.dlg
AboutDialog.i
AboutDialog.pro
- [ ProjectIcon.ico

Taskwindow.cl Attributes...
: Taskwindow.i Open
TaskWindow.p:
- B Taskwindow.pl * Delete Del
TaskWindow.pi 5 Properties... Alt+Enter

- [ TaskWindow.wirr
- Apteka.pri6

S main.cl
main.manifest
main.pack

main.ph

main.pro
resourceldentifiers.i
{3 $(Probir)

Puc. 11.19. Peoaxmuposanue menio
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IMocne atoro otkpoetcst auanor TaskMenu (cm. puc. 11.20). Msr usme-
HUM UMl TiyHKTa MeHio ¢ &Edit Ha &3ampockr. 3uak ammnepcanma (&) me-
pen 3 obo3HayaeT OYKBY, KOTOpas OyAeT MOAYepKHyTOH B MeHI0. [1ob30-
BaTeJIM MOTYT HMCIIOJIb30BaTh 3Ty OYKBY ISl OBICTPOro JOCTYIA K HY>KHOMY
MyHKTY MeH0. /[ mpoBepkH 3TOH BO3MOXKHOCTH, IIENKHEM IO KHOIIKE
Test (T) Ha naHenu MHCTPYMEHTOB. BMECTO IIABHOTO MEHIO MIPOrPaMMHOMN
Cpellbl MOSIBUTCS MEHIO, KOTOPOE MBI pa3pabaThiBaeM. 3aTeM MOXKHO IIpo-
CMOTpETh MEHIO U mpoBepuTh ero. Haxas na ESC, BepHeM MeHIO B mepBo-
HaYaIbHOE COCTOSTHHUE.

dTaskMenu EI@
ocheaBd ¢33 T

Constant Prefix:  id_edit

Item Constant: id_edit M
Help Constant: [id_help hd
Accelerator
[] checked

~ DOsit Dewl D&t Focped

£ E &3arpy3xa Gasel JaHHBX
-

Puc. 11.20. Oxno pedaxmuposanus Menio npoepammer — TaskMenu

Bepuemcst 06paTHo K riiaBHOMYy auanory TaskMenu. Crenas aBoiiHoM
IETYOK HA MyHKTE &3anpockl, YBUIMM, YTO OH COJIEPIKHUT DIIEMEHTHI CTa-
poro mento Edit (Undo, Redo, Cut, Copy u Paste). Yaanum Bce 31eMeHTHI,
Kakye IPUCYTCTBYIOT B riiaBHOM myHKTe (&3ampocsr). Tarkke u3MeHHM
Constant Prefix, ycranosus ero B id_query. Constant Prefix ucnonesyercs
BHYTPHU IIPOTPAMMHOM Cpe/ibl [P CO3/IaHWKM KOHCTAHT, MPECTABISIONINX
pa3NYHbIE 3IEMEHTBl MCHIO. JTH KOHCTAHTHI OyIyT HCIIONB30BATHCS B
KOJIE IUSI CCBUITOK HA DJIEMEHTHI MEHIO.

Jo6aBrM HEKOTOPBIE SIEMEHTHI MEHIO IO [JIABHBIM ITyHKTOM 3arpochl.
st atoro Beibepem New SubMenu (HoBoe MOAMEHIO) M BHECEM HH(OpMa-
LIUIO, TIPE/ICTaBIeHHYO Ha puc. 11.21.
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o TaskMenu =0 EER |
coEE &3 T
Constant Prefix:  id_query_crmcok_anTex

Item Constant: g _query_crmcok_anTex

Help Constant: [id help

Accelerator

_ [ checked
«  [shit [l O&t | Hpeabled

E Se3arpyska Basel gaHHbIX
9 B &3anpoce

T e

B Crwcox nexapere

B Haiitu nexapcrso...

E Jexapctea B anTexe N2,
&Help

Puc. 11.21. Coz0anue noonynkmoe menio 3anpocwt (SubMenu)

OtmernM, yro Constant co3maercsi aBTOMaTHYECKH B 3aBUCHMOCTH OT
TEKCTa, KOTOPBIA BBOAWTCS AJIS MMyHKTa MeHI0. B Hamem npumepe 3to Oy-
Jet id_query_crmicok_anTek, Kak BUAHO Ha MPEAbIAYIIEM PHCYHKE.

ITo cormamenwo "Tpu TOYKH" UCIIONB3YIOTCS B KOHIIC TaKUX ITYHKTOB
MEHIO, KOTOpble OyayT BBI3BIBATH APYrod auanor. B Hamem npumepe
"&Cnucok_snekapcTB” n "&AnTteku_ropona” — MyHKTHl MEHIO, HE COAEp-
xamue "Toyek” B omimume ot nyHkTa "&Haiiti_nekapctso... . [Ipu BbI30-
BE 9TOrO IyHKTa MEHIO, OTKPOETCS AUAJIOT, B KOTOPOM Hajxo OyJeT 3a1aTh

HAWMEHOBAHHE JICKAPCTBA. AHAIOTHYHO HY)KHO W3MEHHTH EPBBIA MyHKT
umerorerocst Mexro (puc. 11.22).

il TaskMenu EI@
coOBB ¢2|T

Constant Prefix:  id_file_open

Item Constant:  id_file_open

Help Constant: [Id help

Accelerator

_ [] Checked
= «  [Oshift  [Clegd 08t Fosobied

=0 B A3arpyska Basel gaHHbx

B
LBy Edudt

E &3anpockl

&Help

Puc. 11.22. [Tooecomoexa nynkma merio "'&Omxpeims 6a3y oanHuix"
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Ocraetcst Toceanuii mar B pemaktupoBannu Merio TaskWindow. Tlo
YMOJUaHHIO, KOTJa CO3IaeTcsi 3TO MEHI0, MyHKT 3aepy3ka 0azvl OaH-
Holx|Omkpeims 6a3y 0anHwbix HeAOCTyIeH. Hamo pacmonoxuTs ero B omnpe-
JISTICHHOM MECTE U CJIeNaTh JOCTYITHBIM, YIAIHB ranouky u3 moist Disabled
Jiasiora Jyist TOro MyHKTa, KaK Mmoka3aHo Ha puc. 11.22.

JI71st IyHKTa MEHIO MOXET OBbITh YCTAHOBJICH akceneparop (T.e. ropsyas
KJIaBHIIIA), C MOMOIIBI0 KOTOPOTO MOJB30BaTeNb OyIeT OBICTPO 0OpaIaTbCs
K TOHW ke (yHKIWH, YTO W B IIyHKTE MeHI0. B mpumepe Ha puc. 11.22 310
knasumma F8.

IMocne Toro Kak 3akpoem jauaior TaskMenu, HeoGX0aMMO BBECTH TIOJI-
TBEp)K/ICHUE, JACHCTBHUTEIBHO JIM HYXHO COXPaHHTh MeEHI0. Bribepem
Save(Coxpanwurts) (puc. 11.23).

Question @

Save conterts in resource
Taskkenu ? Mo
Cancel

-

Puc. 11.23. Coxpanenue npoexma merio

CxoMOuIupyeM U BBIOJIHUM Nporpammy. B pesynpTare momyuum npu-
JIOKEHHE CO BCEMHM HEOOXOJMMBIMHM IyHKTaMH MeHIo. [loka mpu BbIOOpe
J000T0 U3 IMYHKTOB HE BBINOIHIOTCS HUKAKKE JICHCTBYS, TaK KaKk HE ompe-
JIeJICHA JIOTHKA TIPOTPaMMBI.

11.2.4. U3MeHeHNe MaHEJI HHCTPYMEHTOB

[Tanenbp MHCTPYMEHTOB HPHIIOKEHUsS] — 3TO emie oauH mosie3Hsrii GUI
KoMrtoHeHT. OOBIYHO, OH COAEPKUT KHOMNKH, OTOOpaKarollie HEKOTOphIe
n3 QYHKIMHA MEHIO. DTH KHOIIKH PabdOTAaIOT TaK )K€ KaK ropsidre KIaBHIIN B
MeHI. MBI ceifuac 3aliMeMcsi peJakTUPOBaHUEM MAHEIU HHCTPYMEHTOB.
[Ipn co3maHMm NMpOEKTa aBTOMATHYECKH CO3JAECTCsl CTaHAApTHAs MaHelb
MHCTPYMEHTOB Ul IporpaMmbl. Ee MOXXHO M3MEHUTH IO CBOM (DYyHKIIUH.
B nepese mpoekta (Project Tree) BBIMTONHHM IBOMHON KIMK HA TTYHKTE
ProjectToolbar.th (cm. puc. 11.24)



188 Jlozuueckoe npoepammuposanue na szvixe Visual Prolog

d Apteka (d:\Visual Prolog Projects\Apteka\) EI@
-'DStEkE * | ProjectToolbar
=[] Taskwindow =
T 1 sptete pomer DISBE[- eEm T
+ {1 lekarstvo

=-{7] Toolbars
- [ CopyBitmap.bmp
= Eﬁ CutBitmap.bmp =
- [# Helpsitmap.bmp
@ MNewFileBitmap.bmp
- 2] OpenFileBitmap.bmp
- [ PasteBitmap.bmp
ProjectToolbar.cl
= ProjectToolbar.pro
{7 roscctroolbar.co)
- [# RedoBitmap.bmp
- [ saveFileBitmap.bmp
StatusLine.cl
= StatusLine.pro
=2 StatusLine.tb
Toolbars.pack
= Toolbars.ph

= Eﬁ UndeBitmap.bmp -

Puc. 11.24. Pedaxmuposanue naneiu UHCMpyMeHmos

B pesynbraTe 3amycTiTcsl peqakTop MaHend HHCTPYMEHTOB. B BepxHei
YacTH OKHa IpeJCTaBleHa MaHelb, KOTOPYK HAaJ0 PEAaKTHPOBaTh, a B
HIDKHEH — Pa3nyYHbIe JIEMEHTBI, JOCTYIIHbIC JJIS PEIaKTHPOBAHUS €€ Jac-
Tel.

B manenm MHCTPYMEHTOB MMeeTcsi HabOp KHOIOK C IPeoNpeeIeHHbI-
MU n300pakeHusMu (kakue o0braHo mpuHATH B GUI mporpammax). Ecim
€CTb JKeJIaHHe, TO MOXKHO M3MEHHUTD 3TH UKOHKH, HO B TAHHOM IIOCOOHMH MBI
He OyzieM BaBaThcs B Takue noApoOHocTH. ClieyeT yoMSIHYTh 31€Ch, YTO
Visual Prolog comepuT HEMIOXy0 MaI€HbKYIO TPOTPAMMKY JIJISl PEIaKTH-
poBaHus MKOHOK. J[ist cpemuux m Gonbinux u3obpaxenuit Visual Prolog
otkpeiBaeT MS Paint.

KHornku ObuM crlaHupoBaHbl A1l Habopa QyHKumi u3 MeHro. Ho Tax
KaK Mbl H3MEHHUITH MEHIO, TO HaM TaKKe HEOOXOMUMO M3MEHHUTh KHOMKU Ha
MaHe HHCTPYMEHTOB M IOMECTUTh MX Ha MECTa.

Jnst Hayasa, HEeOOXOAUMO YIAUTh KHOMKHU Ul BBIPE3KH U KOIHPOBA-
HUSA, T.K. y Halled mporpaMMbl OTCYTCTBYIOT TaKHe BO3MOXKHOCTH. [Jist 9T0-
O BBIICITMM 9TU KHOIKH M yIaluM uX ¢ nanend, naxas Del . B pesymbrare
OHA JIOJKHA BBITIIAAETH BOT Tak (cM. puc. 11.25).

d ProjectToolbar IEI
D=8 | 5 | K| 2|

Puc. 11.25. Ianens uncmpymenmog
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Ms1 momkabl m3Mennts kHonku Undo, Redo, Paste u Help Ttak, uroGer
OHH TIPEJICTABIISIIA CIIEAYIOIINE TyHKTHI MEHIO: 3ampochkl|ATITeKn ropoa,
Bampocei|Crincok  jekapctB u  3ampocki|Haiitu  exapcTBo ..., 3ampo-
cellJIekapctBa B anteke Ne ...(kak ObUIO 3aMeYEHO paHee, Mbl He OyaeM u3-
MEHSATh UKOHOK JIJIS 3THX KHOTIOK).

BeInonHuM JBOMHO# KiHK Ha kKHONKe UNdO 1 B MOSIBUBLIEMCS THANIOTe
(cm. puc. 11.26) atpubyToB kHomok (Button Attributes) u3mennm xoHcTaH-
Ty Constant, kortopas mnpencrapiseT kHomky manend, ¢ id_edit_undo Ha
id_query_cmimcox_arirex.

Button Attributes A M

Checked
[ pisabled

Constant id_guery_crmcok_anTek

Status Text  AnTewxw ropona;AnTexu ropoda
'@ Push Button
Bitmap Mame:

[UndoBitmap v] m _) Check Button

| conedl | | beb

Puc. 11.26. Juanoeosoe okno ampubymos KHONoK

B ToMm ke camoM nuaiiore Bam Hajo u3MeHUTH Status Text c:

Undo; Undo na Anmexu zopooa; Anmexu zopooa

Touka ¢ 3aITON B CTPOKE pa3bMBaeT e Ha 2 yacTH. IlepBas 4yacTh OTO-
OpakacTCsl Ha KHOIIKE, a BTOpas — MOSBHUTCA B CTPOKE CTAaTyca TIIABHOTO
OKHa.

IMomoGHBIM ke 0Opasom, m3mennm Constant s kaonku Redo Ha 3Ha-
genwue id_query_crmcok_itekapet. M Constant mist kHonkm Paste momkxo
nuMeTh 3Hauenue id_query maiitu_sekapctBo. CTPOKY cTaTyca Juis 3THX 2-X
KHOTIOK TOX€ HaJI0 H3MEHHUTH TOJXOISIIHM 00pa3oM.

CKOMIMIIMPYEM ¥ BBITIONHUM MPOTPaMMy, TPOBEPHM, H3MEHHIIACH JIH
MaHeIh HHCTPYMEHTOB.

11.2.5. BBoa 0CHOBHOI0 K0J1a B IPOTrpaMMy

Mbl 3aBepmIliM BCKO paboTy, CB3aHHYIO ¢ Tpaduueckoil QyHKIHO-
HabHOCTBIO mporpammbl. Ceifuac mepeiinem k Hamucanuio kona. Ilepen
9TUM [aBaiiTe YACHHUM pPa3HHUIy MEXIy CIOCOOOM MPOTpaMMHPOBAHUS,
HCIOJIb30BABIINMCS MPEXKIC, U TEM, KaKUM OH JopkeH ObiTh B GUI mpu-
JIOXKCHUU.

Yro 3TO 3HAYMT A mporpammucta? PaHble KoI coaepikaics BHYTPH
oxgHoro Moayisi. Ceifuac OH HAXOAUTCS B HECKONBKHX MOAYJISIX, B 3aBUCH-
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MOCTH OT JIOTHKH, KOTOpas KOHTposiupyeTcsi coobmrarommumucs GUI kom-
MOHEHTaAMH.

JlaBaiiTe pacCMOTPUM HEKOTOPHBIN 0a30BbIN KO/, KOTOPBIN HYKEH B IPO-
rpamme. Otkpoem TaskWindow.pro u momecTuM Kypcop cpasy Iociie
CTPOYKH:

classinfo(className, classVersion).
TOCTIE STOTO J00AaBUM CIIEAYIOIINI KO

facts
currentDir:string:="".
domains
class facts - aptekaDB
apteka:(integer Napt, string Adress, string Tel).
lekarstvo:(integer Sh, string Name, string Tip).
apteka_lek:(integer Napt, integer Sh, integer Kol, real Cena,
string Dat).
class predicates
reconsult:(string Filename).
clauses
reconsult( Filename):-
retractFactDB(aptekaDB),
file::consult(Filename, aptekaDB).
class predicates
all_apt:().
clauses
all_apt():-
stdlO::write("\nAnTeku ropoga\n”),
stdlO::write("\nHomep antekn Agpec TenedoH\n\n"),
apteka( Napt, Adress, Tel),
stdlO::writef("% % %\n",Napt, Adress, Tel),
fail.
all_apt():-
stdlO::write("\nCnuncok 3akoH4YeH\n").
class predicates

all_lek:().
clauses
all_lek():-

stdO::write("\nCnucok nekapcta\n”),
stdlO::write("\nlUndp HaumeHoBaHune Mpynna\n\n®),
lekarstvo( Sh, Name, Tip),
stdlO::writef("% % %\n",Sh, Name, Tip),
fail.

all_lek():-
stdlO::write("\nCnuncok 3akoH4YeH\n").
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class predicates
lek_apteka_cena:(string Lek, integer Napt, string Adress,
string Tel, real Cena) nondeterm
(i,0,0,0,0) (0,i,0,0,0).
clauses
lek_apteka_cena(Lek, Napt, Adress, Tel, Cena):-
lekarstvo(Sh, Lek, _),
apteka_lek( Napt, Sh, _, Cena,_),
apteka( Napt, Adress, Tel).
class predicates
apteka_lek_cena:( integer Napt, string Lek, integer Kol, real Cena)
nondeterm (i,0,0,0) (0,i,0,0).
clauses
apteka_lek_cena(Napt,Lek, Kol, Cena):-
apteka( Napt, _, _),
apteka_lek(NApt, Sh, Kol, Cena,_),
lekarstvo(Sh, Lek, ).

Jlo6aBieHHBIH KO/ — 3TO JIOTHYECKOe SAPO MporpamMMbl. B naHHOM city-
Yae, MBI BCTaBIsIeM ero mpsMo B Moaynb TaskWindow.pro, motomy d9rto
XOTHUM, YTOOBI OBUIO BHIHO, KaK KOMIIOHCHTHI rpaduyeckoro uHrepdeiica
(GUI — xoMIOHEHTBI) 0OPAIIAOTCS K JOTHYECKOMY SAPY JUISl BBITTOTHEHHS
pa3NIMuHBIX JeiicTBUi. B Ooyee CI0XKHBIX IpUMEpax, JIOTHYECKOE SIpo Oy-
JIeT HaXOJHUThCS OTHEIBHO, HHOTAA PACIIONAarasich B HECKOJIBKHX MOIYJIX.
GUI monymu (takme kak TaskWindow u T.1.) GymyT B 3TOM Ciydae CChl-
JaThCs Ha 9TH MOJIYJHM OTHAEIBHO ITyTeM PacUIMpeHHs 00NacTH WX JNelcCT-
BUSL.

B neiicTBUTENBHOCTH, 3TO XOPOIIMH CTUJIb — AEpAKaTh JIOTHUECKOE PO
MIPOTpaMMEI OTZIENBHO OT MOIyJIeH rpadudeckoro naTepdeiica.

11.2.6. Unkancyasinusi HHTEPAKTHBHOTO KOJIa

Tenepp, Korga Mbl CO3JaNU JIOTHYECKOE SOPO MPOrpaMMBI, HaM HAmo
JN00aBUTh UHTEPAKTHBHBIE YacTH. CaenaeM MpaBbli MIETYOK B JepeBe Mpo-
ekrta (Project Tree) ma TaskWindow.win. DToT myHKT peacTaBIsieT pecype
st rmagHoro Oxua 3aga4 (TaskWindow). Bee rienuku, COOBITHS MEHIO U
T.A., OPOUCXOJAAIINE BHYTPH 3TOTO OKHA, JOJIKHBI 6y}1yT NEPEXBATLIBATHCA
00paboTYMKAaMH, HAINUCAHHBIMH MJIs HEro. BBHIMONHMB LICTYOK MpPaBOi
KHOTKOI MBI B BBIICICHHOW 00JacTH, MBIl YBHIMM HEOOJBIIOE KOHTEK-
CTHOE MEHIO, KaK IMoka3zaHo Ha puc. 11.27. Bribepem B Hem myHkT Code
Expert.

Okcnept okoH u auanoros (Dialog and Window Expert) momoxer yc-
TAHOBHUTH 00PaOOTYMKHU II0 YMOIYAHUIO TSI SIIEMEHTOB yIpaBieHust (MHTe-
paktuBHBIX GUI KOMIIOHEHTOB) OOBIYHOTO OKHA WIIM JHAOTa. 3aKpallcH-
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HBIH CHHHUI KPY)KOK TTOKA3bIBAET, YTO [JIsk JAHHOTO DJIEMEHTa HET 06paboT-
yrKa. 3esleHast rajiouka o3HayaeT ero Hanmmuue (cMm. puc. 11.27).

4l Apteka (d\Visual Prolog Projects\Aptekal) \EI
ElD Apteka | TaskWindow
=+ Taskwindow ¥
=-{] apteka_nomer
{1 lekarstvo
(-] Toolbars
AboutDialog.cl
AhnutDiaIng.dIg
AboutDialog.i
= AboutDialog.pro
[ Projecticon.ico
E TaskMenu.mnu
Taskwindow.cl
Taskwindow.i
TaskWindow.pack
- Taskwindow.ph
TaskWindow.pro
- ol Apteka.pri6 Attributes...

main.cl Code Expert...

m

main.manifest
main.pack Open
main.ph Delete Del
main.pro

i Properties... Alt+Enter

- B resourceldentifiers.

Dialog and Window Expert (Task\l\'mdnrh -
Show: @ Al () Handled () Unhandled

[ Window

=23 Menu

9 By TaskMenu

B3 id file

v
W/ id_file_exit -> onFileExit
[ id_edit

[ id_help

[#-24 ProjectToolbar

- Scrollbar

.1 Control

-0 Key

-1 Mouse

- Miscellaneous

id_file_open

onFileOpen

Puc. 11.27. Bvi306 3Kcnepma oKoH u ouano2os
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HWcnonb3yst quasor, yoemuMmest, 9To Ul IyHKTa MEHIO, PEeICTaBIeHHO-
ro koucranroii id_file_open, ycranosien 06paGoTumk.

Temepp B JepeBe MPOCKTAa BBIMOJHHAM IICNYOK HA  MOAYJe
TaskWindow.pro, 4to0bI BBIIETINUTH €r0 M, UCIONB3ys MyHKT MeHio Build,
npocto ckommuupyeM ero. Eciam momyns TaskWindow.pro e BbiaeneH,
torna nyHkr Compile B mento Build 6yxer HegocTyreH.

[Ipy KOMOMJIALMK MOJYJISl IEPEBO MPOCKTa PEOPraHu3yeTcsi TAKMM 00-
pas3oM, 4TO BCE OMMCAHUS MpEeaUKaToB U THIOB(AOMAINS) cTaHOBsTCS AOC-
TYIHBIMA UL IOJIb30BaTenst. [lociie OKOHYAHUS KOMITHISILIAHN, BCE IIPEIH-
kaTel Momyis TaskWindow BumHb! B epeBe mpoekrta (B MPpaBoi YacTH OK-
Ha, cM. puc. 11.28).

(‘ Apteka (d:\Visual Prolog Projects\Aptekal) EI@
ED Apteka Browse | Included in

=1 Taskwindow =-{aa] taskWindow
#-1 apteka_nomer ] constants

E] {1 lekarstvo =1 facts

1 Toolbars -- taskWindows$objectDB

= - AboutDialog.cl B
[=-fez=| aptekaDB
- . =| AboutDialog.dlg i

AboutDialog.i
- AboutDialog.pro
- [ Projecticon.ico
E TaskMenu.mnu
TaskWindow.cl
TaskWindow.i

H \{m) apteka_lek/s
E| C:I predicates

—fuad all_apt/0

all_lek/o
apteka_lek_cena/4

m
=
o
K
W
=
(=}
=
w

= - TaskWindow.pack classInfo/2

TESkW'”dDW'Dh -] generatedInitialize/0

3] generatedonshowy2

- . TaslendUN win lek_apteka_cena/s
----- ﬂ Apteka.pri6 5 new/o->

main.cl

) --{i=] onDestroy/1
- ma!n.mamfest --[a=] onFileExit/2
main.pack -] onFileopen/2
ma!n.ph --[i=] onHelpAbout/2
= ] main.pro - ] E onShow/2
----- re;ourceldentlﬂers.l -[i=] onSizeChanged/1
& $(ProDir)

o= reconsult/1

Puc. 11.28. Cnucox npeduxamog é mooyne Taskwindow.pro

MOXHO 3aMETHTh, YTO B CIHCKE MPeAnKaroB Momysst Taskwindow.pro
nosiBuIICs mipeankat OnFileOpen, koTopelii paHee OTCYTCTBOBAIT.

Ecau aBaX/pl MIETKHYTh HA 3TOM MPEIUKATe, TO OTKPOCTCS PEIaKTop
npsAMo Ha MecTe oObsBieHus mpeaukara OnFileOpen. B cioydae ecnu ux
HECKOJIBKO, KYPCOpP YCTaHOBHTCS Ha MIEPBOM.

IMpenukat onFileOpen nHassiBaetcs oOpadoruukom. [IporpaMmucTy He
HY>XHO caMoMy BbI3bIBaTh ero. Windows Oyzmet aBToMaTH4YecKH o0paiarh-
cs1 K 00paboOTUNKY, KOT/1a akTUBH3HUpYyeTcs: cooTBeTcTBYtomuii GUI komrio-
HeHT (B CITydae NIeTIKa Ha MyHKTe MEHIO).
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[To ymomyanuto crnemyroumii kox Oyner no0aBieH st oOpaboTymka
9TOr0 COOBITHS.

onFileOpen(_Source, _MenuTag).
3aMeHHM 3TOT Ko ClIeayromum

predicates
onFileOpen : window::menultemListener.
clauses
onFileOpen(_Source, _MenuTag):-
currentDir:= directory::getCurrentDirectory(),
directory::setCurrentDirectory("..\\"),
Filename = vpiCommonDialogs::getFileName("*.txt",
["BO AnTek (*.txt)","*.txt","Bce dpannbl","*.*"],
"\n3arpyska...\n", [], ".", _),
directory::setCurrentDirectory(currentDir),
I, reconsult(Filename),
stdlO::writef("BL, % 3arpyxeHa\n", Filename).
onFileOpen(_Source, _MenuTag):-
directory::setCurrentDirectory(currentDir).

V3 mpuBeeHHOTo KoJa CIeAyeT, YTO MBI MPOCTO NOOABUIH TEJO IMpe-
JMKaTa MOCJe 3arojIOBKa, CO3aHHOTO MporpaMMHON cpemoi. IlepBoe yt-
BEp)KICHHUE TPEAHA3HAYEHO JUIT OTKPHITHS CTAaHAAPTHOTO  IHMaiora
Windows st 3arpys3ku 6asbl JaHHBIX. BTOpoe yTBep:KIeHHWE CO3/IaeT yc-
TIENITHOE 3aBEPIICHHUE JICHCTBUS U B TOM CIIydae, €Cid MOJIb30BaTelb OTMe-
HHT 3TOT JHAJIOT.

Eciu ckOMIMIMpOBaTh M 3allyCTUTh TPOTPaMMy Ha JaHHOW CTauH, TO
MOKHO OymeT 3arpy3uth 0a3y IaHHBIX AalTEKH, WUCIOJB3Ys MyHKT MEHIO
3azpyska basvr oannvix| Omxpwime 6azy dannvix. JIjis IPOBEPKH 3TOTO Clie-
ayer wucnojip3oBark 6asy db.txt. CooOlieHue, MOSBISIONIEECS B OKHE
Messages, napopmupyer Hac 00 YCICHIIHOMN 3arpy3Kke 0a3bl JaHHBIX.

3aMeTuM, 4TO XOTS JAWAJOr W OyAeT crupamuBaTh "*.tXt" daiuier, ux He
HaJ0 MyTaTh ¢ OOBIYHBIMH TEKCTOBBIMU (aitmamu. Daiinpl 6a3bl JaHHBIX
JIOJDKHBI OBITh (HOPMATUPOBAHBI COTIIACHO TPEeOOBaHMAM MporpaMmbl. Jlro-
0ot IpyToit (aiii MpuBeneT K OIMOKe.

Ecin  aiin  3arpyxeH KOPPEKTHO, TO BBI3BIBAETCS  TPEIHUKAT
stdlO::writef(...), cooGmaromuit 06 ycremHoi 3arpy3ke 0as3bl TaHHBIX.
[Iporpamma c¢ rpadudeckum HHTEpPEHCOM HE UMEET MOCTOSTHHOW KOHCOJH,
omgnako, Visual Prolog aBromarwdecks MpeHOCTaBisIET MPOrpaMMe OKHO
Messages (CooGiieHust), KOTOpoe AeHCTBYET Kak KOHCOIb BBIBOJA. Takum
obpasom, pesynbrar BeimonaHeHus npeaukara StdlO::writef(...) mosBmsercs
B okHe Messages. (Ecin 0KHO 3aKpBITO, TO HEJb3sI YBUIETh PE3YIIbTAT).
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Tenepb HEOOXOIMMO BEPHYTHCS K OPraHW3allMU JHAjIora C MOMOILBIO
JMAOroBBIX OKOH H dKkcrepTa okon (Dialog and Window Expert), u y6e-
JIUTHCSI, YTO OOpabOTUYMKU JUTS MYHKTOB MeHIO 3anpocuvi|Anmexu 2opooa,
3anpocwi|Cnucox  nexapecme, 3anpocwi|Hatimu  nexapcmeo..., 3anpo-
cvi|/lexapcmea 6 anmeke... yCTaHOBJIEHBI TaK, KaK MoKa3aHo Ha puc. 11.29.

.
Dialog and Window Expert Uask“ﬁndo_w_ [
show: @ Al (D) Handled () Unhandled

D Window
QD Menu

EE TaskMenu
- id_file
=- id_edit

+/ id_query_cnucok_anTex -> onQueryCnucokhnrex

+/ id_query_cnucok_nekapcte -> onQueryCnuncox/lekapcts

+/ id_query_naiitn_nexapcteo -> onQueryHaiitu/lekapcrao

Ly
=-E3 id_help
[#-214 ProjectToolbar

A1 Scrollbar

{11 Control

{0 Key

L1 Mouse

7] Miscellaneous

id_query_nexapcrea_g_anTexe_ Delete

onQueryMexkapcrsaBAnTexe

Set

Puc. 11.29. Oxno ouanoza "dxcnepm okon u 0uano2og”

JU7st 3TOr0 B KOHTEKCTHOM MEHIO TIPH BBIICJICHUH KaXKI0TO IyHKTa HAlo
BBIOpaTh koMauay Set Event (YcranoBuTh coOBITHE).

Ceifuac gt TyHKTOB MeHI0 3anpocei|Cnucox nexapcms, 3anpo-
cvillexapcmea 6 anmexe... u 3anpocwi|Havimu nexapcmeo... 3anpo-
cvt|Anmexu 2opooa n06aBUM CIIEMYIOMIAE TEKCTHI MPOIEAYp IMOCIE 3aro-
noBKa, creHepupoBannoro Visual Prolog mo ymonganuto:

predicates
onQueryCnuncokAnTek : window::menultemListener.
clauses
onQueryCnucokAntek(_Source, _MenuTag):-
all_apt().
predicates

onQueryCnucokllekapcTte:window::menultemListener.
clauses
onQueryCnucokllekapcts(_Source, _MenuTag):-
all_lek().
predicates
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onQueryHawnTtullekapctso:window::menultemListener.
clauses
onQueryHantullekapctso(_Source, _MenuTag):-
X = lekarstvo::tryGetName(This),
stdlO::writef("[aHHble no noucky nekapcraea \n", X),
stdlO::write("Homep antekn Agpec TenedoH LleHa\n"),
lek_apteka_cena(X, Napt, Adress, Tel, Cena),
stdlO::writef("% % % %\n",Napt, Adress, Tel, Cena ),
fail.
onQueryHawntullekapctso(_Source, _MenuTag):-
stdO::write("\nCnuncok 3akoH4YeH\n").
predicates
onQueryJlekapcTBaBAnTeke : window::menultemListener.
clauses
onQueryJlekapctBaBAnTteke(_Source, _MenuTag):-
X = apteka_nomer::tryGetName(This),
stdO::writef("daHHble 06 anTeke Ne % \n",X),
stdlO::write("Homep anteku JlekapctBo Konuuectso
Liena\n"),
Napt = toTerm(X),
apteka_lek_cena(Napt, Lek, Kol, Cena),
stdlO::writef("% % % %\n",Napt, Lek, Kol, Cena),
fail.
onQueryllekapcTtBaBAnTteke(_Source, _MenuTag):-
stdlO::write("\nCnuncok 3akoH4eH\n").

OOcynuM TO, YTO MBI IO CUX TOp Jenaid. MTak, Mbl pa30Iu KO/ Ha JBE
YacTH. HE HMHTEPAKTUBHOE JIOTHYECKOE SAPO M Te (HParMEeHTHI, KOTOPHIC
TpeOyIOT BBOJA OT MOib30BaTeNss. OHu OBLTH pa3MEIICHBI B Pa3HBIX MeCTaX
B pa3NMuHBIX 00paboTumkax coObITuil. PaccMorpum ¢parmMeHT HMHTEpak-
THUBHOTO KOJIa JUIS IyHKTA MeHIO 3anpocwl|Haiimu nexapcmeo....

predicates

onQueryHantullekapctso: window::menultemListener.

clauses

onQueryHantullekapctso(_Source, _MenuTag):-
X = lekarstvo::tryGetName(This),
stdlO::writef("daHHble no noucky nekapcrtea \n",X),
stdlO::write("Homep anteku Agpec TenedoH LleHa\n"),
lek_apteka_cena(X, Napt, Adress, Tel, Cena ),
stdlO::writef("% % % %\n",Napt, Adress, Tel, Cena ),
fail.

onQueryHantullekapcteo(_Source, _MenuTag):-
stdlO::write("\nCnuncok 3akoH4eH\n").
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IMporeaypa TOMy4aeT CTPOKY W3 MOITAIBHOTO JHAJIOTOBOTO OKHA
X = lekarstvo::tryGetName(This), mpemcraBieHHOTO CO3IaHHBIM paHee
okaom  lekarstvo.  Tlpenukat  onQueryHaiimu/lexapcmeso(_Source,
_MenuTag) npennonaraer, uro cymectByer npeaukar tryGetName, moc-
TynHeid B mMomyne lekarstvo. OH Bo3BpaiaeT HaMMEHOBaHHE JICKApPCTBA,
KOTOPOE HY>KHO HAWTH B allTeKax ropoja.

Kaxk 6b110 BuiHO B 00padotunke onFileOpen, Mel uckanu ctpoky (umst
¢aiina), BO3BpaIaeMyro U3 MoAanbHOro auanora. CaMm MOIAJIbHBII AUAIOT
BBI3BIBANICS TIpeaukarom VpiCommonDialogs::getFileName(...). Ty xe ca-
MYIO CTPATETHIO MBI IPUMEHSIEM IS TTOyUEHHs CTPOKHM M3 OKHA JHajora
lekarstvo.  ExuHcTBeHHOE — pasjMuWe  COCTOMT B TOM,  UTO
vpiCommonDialogs::getFileName(...) mpemocraBisier BCTPOCHHBIA CTaH-
naptabii auanor Windows. Ho st Hamrero aumasnora lekarstvo myxHo Ha-
MUCaTh CBOU KOJ.

[Tpy KOMOMJISILUK IPOTPaMMbI BO3HUKHET OJTHA OLIMOKA!

error c229: Undeclared identifier ' lekarstvo::tryGetName/1->'

[Ipuunna 3TOU OILINOKH B TOM, qT0 MpenuKaT
onQueryHatimuJlexapcmeo Tpebyer mnpenukara tryGetName uz momyns
lekarstvo.pro. Ho msr ero eme He manwmcanu! J[aBaiite yaendm BHHMaHHE
WCTIPABJICHUIO 3TOH OIINOKH.

[Mpenukar tryGetName omnpeseneH BHYTpH OAHOTO MOJYJIsl, HO BbI3bIBa-
ercst u3 apyroro. Takum o0Opa3oM, HaM HaIO YOSIUTHCS B TOM, YTO OOBSIB-
JICHHE HAXOJMTCSA HE B *.Pro yacTsx mporpaMmbl. MDaiin gexmapaiuiy Kiac-
coB (pactmpenue *.cl) kak pa3 omHO U3 HanbOoJee MOAXOMAIIMX IS STOTO
mect. [ToaTomy maBaiite otkpoeMm lekarstvo.cl u nobaBum Tyna cnemyromuii
KyCOK KOJIa.

predicates
trygetName : (window Parent) ->string Name determ.

B lekarstvo.pro maBaiite mo6aBuM Jormueckoe siapo. Tak ke Kak MBI
crenmamy a1t Taskwindow.pro mammirem ero cpasy mocie CTpOKH:

classinfo(className, classVersion).
BoT k011, KOTOPEIit HEOOXOAUMO MTUCATE:

domains
optionalString=none(); one(string Value).

class facts
name: optionalString:=none().
clauses
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tryGetName(Parent)=Name:- name:=none(),
_=lekarstvo::display(Parent),
one(Name)=name.

DTOT mpUMep WUTIOCTPUPYET TOT CIydai, Koraa u (pakT Name, v mpeau-
kat tryGetName(Parent) sinstforcst akToM U TpPEeAMKaTOM Kilacca, a He
o0nekTa (cM. myHKT "OOGbeKThI U Kiacchl” B maparpage 11.1).

Teneps u3menuM odpadotumk cobbituit st kHonkk OK. Dto HeoOxo-
JIMMO UTSl TOTO, YTOOBI TUAJIOT MeperaBai BBOAUMBIC MOJIb30BATEICM JaH-
HbIC B moJie hame kiacca. Ecnu aToro He caenath, To npenukat tryGetName
OyIeT BO3BpaIlaTh IyCTYIO CTPOKY. JIJist 3TOro MIEIKHEM MBIIIKOM Ha (op-
Me lekarstvo u BbI30BeM KOHTEKCTHOE MEHIO, B HeM Bbibepem myHkT Code
Expert ..., 3arem packpoem nyHkt + Controls, no6aBum 3nementy ok_ctl
cobpiTie ONOK 1 CKOMITHIIHPYEM TPOEKT.

Kon, renepupyemsrii Visual Prolog, npesicrasien Huke:

predicates
onOk : button::clickResponder.
clauses
onOKk(_Source) = button::defaultAction().

3TOT KO HEOOXOIUMO 3aMEHHUTE Ha CIICIYFOIIHIA:

predicates
onOk : button::clickResponder.
clauses
onOK(_Source) = button::defaultAction():-
Name = edit_ctl:getText(),
name :=one(Name).

Tenepb MbI, HAKOHEIl, 3aKOHYMJIM HAIy Mporpammy. Eciu ckOMOuiu-
pOBaTh U 3aMyCTHUTh €€, TO HE BO3HUKHET HUKAKUX OLIMOOK.

Jnst HoMepa anTeku HeoOXOIUMO BBITOIHUTH AHAJIOTHYHBIE JICHCTBUSL.

BblnosiHeHHe IPOrpaMMBbI

[Ipu 3amycke mporpaMmbl Mbl 3aMETHM, YTO JKeJaeMble IEHCTBUS He
BBINOJIHSIOTCSI HE3aMEUTUTENbHO. Tak HampuMep MOXHO 3aIllyCKaTh IyHK-
ThI MeHIO 3anpocel|Cnucok nexapemes, 3anpocul|/lexapemea ¢ anmeke... u
3anpocwi|Hatimu nexapemeo... 3anpocwi|Anmexu 2opoda 6e3 3arpy3ku Ka-
KUX-TMOO NaHHBIX, U 9TO HE MPUBEICT K BhIIa4ye KaKOro-iubo pe3ynbTara
WM OIIMOKH, T.K. JIOTHKA HAIeW MpOrpaMMbl 3a00TUTCSI O CUTYalHsX, KO-
rla OTCYTCTBYIOT NaHHbIe. UTOOBI MONy4YaTh KakHe-IH00 pe3yabTaThl, HAM
HY’KHO BBITIOJIHUTH TIYHKT MEHIO 3arpys3ka 6asbl gaHHBIX | OTKpHITE 6a3y
JIAHHBIX... W 3arpy3uTh 6a3y mamueix anrteku (db.txt). Comepskumoe daiina
db.txt omrcano B Havane m. 11.2.
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ITocne 3TOrO, MBI MOXEM NPOTECTHPOBATH CHayaja IYHKTHl MEHIO 3a-
npocui|Anmexu 2opoda, 3anpocei|Cnucox nexapcms, u 3anpocwl|Hatimu
nexapcmeo..., 3anpocuil/lexapcmea 6 anmexe..., 3aTeM Te Ke Pe3yNbTaThI
MOJY4UTh, UCIOJIB3Ysl KHOIKW MaHeJn WHCTpyMeHTOB. OTBEThl Ha HaIlId
3anpockl OyyT nokasansl B okae Messages.

[peumymectso GUI mporpaMMbl CTaHET OUYEBHIHO ApU NOHUMAHUU
Mo20, YTO MOXKHO BBITTOJIHSATE 3aIPOCHI JIF000€ YHCIIO pa3 U 3arpy’karth pas-
JIMYHBIE JaHHBIE B JII000E BpeMsl.

11.3. Co3naHue NPUJIOKEHHH ¢ UCMOJIb30BAHUEM
rpa¢uyeckoro uHTepgeiica. Ynpaspijienue ¢ HoMoOubI0
3jieMeHTOB (popmbl. Co31aHHE HOBOI'0 KJacca.

ITocTanoBka 3agaun

Paspaborars mpunokenne VStud gmus paGoTel ¢ 6a30i, comeprkaiiei
HHOOPMALIUIO O CTYICHTAX, HX XapaKTEPUCTHKAX, pe3yJIbTaTax MOCIeIHEH
9K3aMEHAIIMOHHOW CEeCCUH U T.I. B3auMonelcTBUe MOIb30BATENs C IPHIIO-
KEHHEM JIOJDKHO OCYLICCTBIAThCSA Yepe3 IJIaBHOE MCEHIO OKHA 3ajad
(TaskWindow) u ¢opmy (FStud) ¢ pasnuuHBIMH YIPaBISIONIAMA 3JIEMEH-
tamu. HeoGxomumble qaHHbie OyAyT BBOAUTHCS U3 MOJCH peIaKTUPOBAHKS
(edit_ctl, listEdit_ctl), a pesymbTaThl BBLIBOOMTHCS B OKHO COOOWeHULl
(Messages) i B mosie 1yt BeiBoa cirricka ctpok (listbox_ctl). Pasmiransie
BOIPOCHI K 6a3e 3HAHUI MOXKHO Oy[IeT 3aaBaTh HAKATHEM OJHOM M3 COOT-
BETCTBYIOMMX KHOMOK (pushButton_ctl).

Ilnan peweHust 3axa4mn

1. Co3nath HOBBIN TpoekT ¢ uMeHeM VStud, ykaszaB CTpaTeruio UCroiib-
30BaHus rpaduyeckoro uHTepdeiica.

2. CKOMITOHOBATh MPOEKT M BBIMOJHUTH ero. [I03HAKOMHUTBHCS ¢ TIaB-
HBIM OKHOM 33/1a4 1 OKHOM coo0mieHui. MccienoBaTs 1epeBo MpoeKTa.

3. Co3nats HOBBIH nakeT ¢ umeHem PStud.

4. B kataiore nmakera co3znars Gopmy FStud u HoBbIif KiTace CStud.

5. BHOBb CKOMITOHOBATb IIPOEKT.

6. 3amonuuTs (aiin peammsarmu (CStud.pro) yreepsxaennsmu (clauses)
mporpamMmbl. 3ateM omucath (DakThl W MPEIUKATBl B 3aBHCHMOCTH OT HX
Ha3HaueHust nbo B pasmenax class facts, class predicates daitna CStud.pro,
nubo B 3aromoBouHoMm aiine (CStud.cl) mmu B (aiine wunTepdeiica
(CStud.i), uTo6BI yKa3aTh, 4TO ATH MPEAUKATHI MOTYT OBITH JOCTYITHBI APY-
TUM DJICMCHTAM MPOCKTA.

7. HammonHUTh (opMy YIPaBISIOMIMMHU 3IEMEHTaMH: T0Jie BBOJA, MOJe
CO CITHCKOM, TEKCTOBOE MOJIC U KHOITKH.
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8. [TonkirounTh KOMaHAY CO3[aTh U OTKPBITH ()OPMY K MYHKTY TJIaBHO-
ro meHio File/Omxpvims ghopmy.

9. JIns xaXIoi KHOTIKH OIpPECIIUTh MPEANKaT-00pab0TUUK, BHI3BIBAIO-
IHIA Ha BBITIOJIHCHUE OJIMH M3 3alPOCOB K 0a3e 3HAHUI.

10. CxoMNOHOBATh U BBIMOIHHUTH ITPOEKT.

®DakTbl 02361 3HAHMH

[penmernas o6macts "CTyIeHTBI MOXET OBITH OITMCAaHA CIICIYOIIUMHI
(dakramu:

[* ®akmbi 6a3bl 3HaHUl */
clauses
rpynna(7412).
rpynna(743).

ctyaeHT("ViBaHoB", 7412).
ctyneHT("3agos”, 743).
cryaeHT("nnapnoHoB", 7412).
ctygeHT("MNeTpoBa”, 743).

Bo3pacT_ctyaeHTta("MeaHoB", 19).
Bo3pacT_ctyaeHTa("3agos”, 18).
BospacT_ctyaeHTta("UnnapuoHos”, 20).
BospacT_ctyaeHTta("leTposa”, 19).

oueHku_3a_ceccuto("MeaHos",5,5,3).
oueHkn_3a_ceccuto("3agos”,3,3,3).
oueHkm_3a_ceccuto("MinnapuoHos",5,5,5).
oueHkm_3a_ceccuto("lNMeTtposa” 4,5,3).

C NmoMOIIBIO CIEAYIOIMX NPEeJUKaToOB U3 0a3bl (PAKTOB MOXHO IOJY-
YaTh PA3INYHYI0 HHOPMALHIO.

I* lNpasuna */
/* npedukam - Homep cmydeH4eckol epyrnbl */
rpynna_n(lpynna):- rpynna(lpynna).

[* npedukam ces3bigarowuli cmydeHma u epynny */
ctyaeHT_n(®wuo, MNpynna):- ctyaeHt(Puo, MNpynna).

[* npedukam, onpedensowul eo3pacm cmydeHma */
Bo3spacT_crtyaeHTta_n(Puo, BospacrT):-
Bo3pacT_cTyaeHta(dwmo, Bospacr).

[* npedukam nony4eHusi pe3ynbmamoes ceccuu cmydeHma ¢ chamunuel

Quo */

oueHkm_cpegHuin_bann(®uo,OueHkal,OueHka?, OueHka3, Cp_bann):-
oueHkm_3a_ceccuto(Puo, OueHkal, OueHka2, OueHka3),
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Cp_6ann = (OueHkal+OueHka2+ OueHka3)/3.0.

Mpucrynum K pa3paéoTke MpoeKTa

1. Insi co31aHMsi HOBOrO MPOEKTA B MHTCTPHPOBAHHOM cpene paspa-
6otku (Visual Prolog IDE) Beibepem myHkT MeHto Project/New u B muano-
TOBOM OKHE CO3[aHHsI IIPOEKTa 3amoMHHUM Toinbko ¢(opmy General
(puc. 11.30). B at0it opMe 00s3aTeNbHO HYKHO yKa3aTh MM MPOEKTA,
crpareruto rpapuyeckoro unrepdeiica (GUI application) u kopHeBo#i Ka-
tasor (Base Directory), B koropoM OyzmeT HAXOIUTHCS POCKT.

General |Direchories I Buid Options I Version Information I File Templates I Run Oph’ons|

Project Name: V5tud|

Project Kind (@) GUI application
() Console application

DLL
Base Directory:  D:Wisual Prolog Projects

Sub-Directory: V5tud

Puc. 11.30. Cozoanue npoexma c epaghuueckum unmepgeiicom

2. Ckommonyem mnpoext (Build/Build) u Bemmonrum ero (Execute).
IMostBUTCS TITaBHOE OKHO mputoxenus (puc. 11.31).

T
File Edit Window Help

DSAls- ¥ERk2

Puc. 11.31. Oxno "nycmoeo npunosxcenus'
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B Hem ecth Mento ¢ ocaoBHbiMU myHKTamu (File, Edit, Window, Help),
MaHelIb HHCTPYMEHTOB U OKHO coobmennit (Messages). B 310 okHO MoryT
BBIBOJIUTBCS PE3YJILTATHI BHITOJHEHHS NpeaukatoB. C MOMOIIBI0 KOMAaH]
MEHIO MOXKHO OYZEeT yIpaBiiTh BbIBOJIOM HYXHOH MH(MOPMAaIMU VIS T10JTb-
30BaTelIs.

Ecii 3aKphITh OKHO MPUIIOKECHHS, CTAHOBUTCS BUIAHBIM OKHO C ePeBOM
npoekTa (puc. 11.32).

il Vstud (d:\Visual Prolog Projects\VStud\) o= ==
=-{1 vstud Browse | Included in

=+ TaskWindow =-{25] taskWindow

[j--DTooIbars -] constants
----- AboutDialog.cl D predicates

.. AboutDiaIDg.dIg

= AboutDialog.i

----- AboutDialog.pro

----- & Projectlcon.ico

----- E TaskMenu.mnu

----- TaskwWindow.cl

TaskWindow.i

TaskWindow.pack

----- taskWindow.ph

-----

----- = Taskwindow.win Compile Package Ctrl+F7

----- main.cl

main.manifest Cp=ny

5 main.pack Delete Del

= main.ph # Properties... Alt+Enter
main.pro

----- resourceldentifiers.i

----- ol vstud.pris

®-£3 $(ProDir)

Puc. 11.32. Jlepeso npoexma

Campiii nérkuii cnoco® OpHEHTHPOBAThHCS B (hailmax M pecypcax — 3TO
IIEJIKATh MBIIIKOH 10 COOTBETCTBYIOIINM DJIEMEHTaM JIepeBa IMPOCKTa: eCIIH
JBaXbI MIENKHYTh O MANKe, OHA OTKPOETCS M OTOOPAa3HUT CBOE COMEPKHU-
Moe. Eciy IENKHYTh IO 3JEMEHTY INPaBOM KHOIKOM MBIIIH, OTKpPOETCA
KOHTEKCTHOE MEHI0, Kak Ha puc. 11.32.

PaccMoTpuM HazHaueHWE Pa3IMYHBIX BHUIOB (hailIoB, OTKPBHIBAOIMXCS
B nepese mpoekra. Visual Prolog — 310 00beKTHO-OPHEHTHPOBAHHBIN S3BIK,
MOATOMY BCE CYLIHOCTH MPOEKTa OMHCBHIBAIOTCS B KJIACCAX WM Peaiu3yoT-
s B 00BEKTaX HEKOTOPOro kiacca. [l oObsABICHUS U PeaTU3alii KaK/I0-
ro KJIacca CO3JAF0TCS HOBbIC (Dailiibl, KIIACCH MOTYT 10 TeMe 00BEIHHATHCS
B makeTbl. [lakeT BBIOEIACTCS B OTHCIBHBIA KaTauor (Hampumep,
TaskWindow). OmuiiieM Ha3HaUeHHE KaKI0T0 Bra (aiina;
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e  *ph — zaromoBounsiii (aitn makera. Ilaker — 3T0 HAGOp KIACCOB W
uHTepQeicoB, MpeAHa3HAYeHHBIX IS DEIIeHUs OIpeNeleHHOro Kiacca
3ajad;

e  *pack — daitn—naker. OH COAEPKUT peaaHu3alliIo MaKeTa U Mepeunc-
JSIET BCE MOAKITIOYaeMbIC K TaKeTy (aiiibt;

e  *i - daiin comepxut uHTEphEc 0OBEKTOB OMPEAETICHHOrO Kiacca,
T.C. ONKCHIBACT JOMEHBI M MPEAUKATHl 00BEKTA, JOCTYIHBIC APYTHUM CYIL-
HocTsIM Tpoekta. MHTepdeiic MoxkeT paccMaTpuBaThCs Kak OOBSBICHHE
THIIA 00BEKTOB,;

o *.cl - ¢aiin comepxut 0OBABICHHE Kilacca, B HEM OIMUCHIBAIOTCS TIpe-
JIUKaThl U KOHCTAaHTHI, JOCTYIHBIE BceM OOBEKTaM KJacca M IPYTUM CYIL-
HOCTAM TpoekTa. Tak Kak Kiacc MOXeT CO37aBaTh OOBEKTH, TO B (aiine
*.cl 00BIYHO HAXOMATCS OOBSIBICHUS KOHCPYKIMOPOE KITacca,;

e *.pro — caiin comepkUT peanH3alyio Kjacca, T.e. B HEM pacrojaraor-
Csl YTBEP)KICHHS TIPOTPaMMBI, OCYIIECTBIISIONINE ACHCTBHS, 3asBICHHBIC B
npenukatax. MOXHO CKa3aTh, YTO OMUCAHUE JIOTHKH MPUIOKEHHS, Pacro-
naraercst B *.pro — ¢aiinax;

o  *.dlg - daiin onuceiBaeT nuaior;

e *frm — daiin comepxut nHGOpMAaIHIO O hopme;

. *.Win — (aiia omuckIBaET OKHO 33/1a4;

e *.mnu - ¢aiin cogepkuT HHOOPMAITHIO O MEHIO

U TaK Jajee.

B nanke $ProDir naxomsarcs 6utnuoreka (lib) u omucanue oCHOBHBIX
kiaccoB (pfc) sseika Visual Prolog, mocrymueix mpminokenuto. Ilamka
TaskWindow comepKUT MakeTsl W OMHCAHHUS KIACCOB, COOTBETCTBYOIINX
OCHOBHBIM 3JIEMCHTaM TJIABHOTO OKHA 33714, TAKHM, HApuMep, Kak MeHio,
Ianens uncmpymenmos, Juanoe o npunoxcenuu, Cmpoka cmamyca u T.11.

[TakeTsl yAOOHBI TEM, YTO B HUX MBI MOJKEM BBIACIUTH 4acTh KOJa MpoO-
TpaMMBl, CBA3aHHYIO C ONPeNeNICHHOH TeMoil. st pemenus 3a1a4 Haliero
NpoeKTa co3naauM HoBbiil maketr PStud , B Hem ¢opmy FStud u HOBbIi
kiacc CStud, mpemHasHadeHHBIH TS peaM3allii BCeX Omeparuii ¢ 6a3oi
3Hanui "CTyneHTsr’. [ 3TOT0 BBIIOIHAM CIICAYIOMINE IIaTH.

3. Co3ganue HOBOIo makera. B nepeBe mpoekTa BEIIEINM KOPHEBYIO
BepumnHy VStud u mo mpaBoi KHOIKE MBIIIK B KOHTEKCTHOM MEHIO BbIOE-
pem myakt New in New Package (Co3manne HOBO# CYIIHOCTH TIPOEKTa B
HOBOM Takere). B otkpsiBiemcs okHe (puc. 11.33) ykaxeMm THI CYyHIHOCTH
Package (makert), nagum makery uMs PStud u naxxmem xHonky Create. ITo-
CIle CO3/IaHMs MaKeTa MOXKHO BBIMOJIHUTE cOOpKy mpoekTta Build/Build.
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Name:  pgyg
Parent Directory

Draw Control

44 Toolbar

[ cursor
3 TextFile

[ ceate |[ e || eeb

Puc. 11.33. Coz0anue nosozo naxema

4. Co3nanue opmbl. B nepese mpoekrta BeigenauM BepuinHy PStud u
M0 TPaBO# KHOIKE MBIIIA B KOHTEKCTHOM MEHIO BbiOepeM myHKT New in
Existing Package (Co3manre HOBOM CYHIHOCTH MPOEKTA B CYIIECTBYIOIIEM
nakete). B oTkpoiBmemcs okue (puc. 11.34) ykaxem Tvn cymHocTd Form
(dopma), nagum dopme umst FStud, yBuaum nms nakera Existing Package u
HakmMeM KHonky Create. ITosBUTCS OKHO CBOHMCTB (DOPMBI, NPHHATHIX 10
ymomuanuio. Haxas kHonky <OK>, MBI ONTBEpANM yKa3aHHBIC 3HAUCHUS.

Hame: Fstud
() New Package
Parent Directory | PStud Browse...

(@) Existing Package | PStud.pack (PStudy) N

[ 1n namespace:

[ cursor

™) TextFile

[ Create l [ Cancel ] [ Help

Puc.11.34. Coz0anue gpopmoi
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B pesymbrate momyuum ¢dopmy (puc. 11.35) ¢ Tpems cTaHAApTHBIME
kHonkamu. Ha puc. 11.35 BugHBI hopMa U clieBa OT Hee MaHelb ¢ HAbopoM
YIPABISIONINX SJIEMEHTOB, KOTOPbIE MOXKHO 100aBUTH K opme.

il Controls 22 || &l Loyout =] o Fstud
® T = & = &
10 f o 00

-
Al Properties (o= |[ =]

[button: ok_ct -

Properties -

ok_ctl -
Representation Fact Variable [
Text oK
Lock to Container False
Container

[none]
X 12

Y 174
Width 56
Height 16
Left Anchor False

Top Anchor False
Biint Archor Toe

oK

Cancel

Help

==

Puc.11.35. @opma npunosicenus u nanensb ¢ ynpasisrouWuMu 31eMeHmamu

5. Co3ganue HOBOro Kiacca. B jepeBe mpoekTa BBIIEIUM BEpPIIHHY
PStud u o mpaBoii KHOIKE MBI B KOHTEKCTHOM MEHIO BBIOEPEM ITyHKT
New in Existing Package. B orkpeiBiremest okue (puc. 11.36) ykaxkem Tum
cymroctu Class (kmacc), magnm kmaccy ums CStud, BeiGepem cyimecTByro-
mmit maker EXisting Package, cuuvem ramouky Create Interface u Haxxmem

kuorky Create.

Name: cstud

() New Package
Parent Directory | PStud

[Browse...

(@ Existing Package

PStud.pack (PStudt)

[ in namespace:

Draw Contral
441 Toolbar

B Menu

3 Bitmap

3 1con

[3 cursor

D TextFile

[ create Interface

[ Create

] [ Cancel I l Help

Puc. 11.36. Cozoanue nosozo kiacca
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IIpy ykazaHHBIX OMIUIX Kiacc OyIeT co3[aH BHYTpH Makera, HO 0Oe3
BO3MOKHOCTH Te€Hepaluu o0BeKTOB Kiacca. B atom ciyuae daitn mnTEp-
¢eiica He HyXeH. B jepeBe MpoeKTa MOsBIAIOTCSA TOJBKO ABa (aiina: 3aro-
JIOBOYHBIH (haiin cStud.cl — B HeM OOBSBIISIFOTCS CaM KJIacc, a TaKKe BCe
JOCTYIIHBIC APYIUM CYHIHOCTAM IMPCAUKATBI, TUIBI U KOHCTAHTHI, U (l)aﬁﬂ
peanuzaiu CStud.pro, KoTopeiil comepkut (GakThl 6a3pl 3HAHUN U yTBEp-
JKIACHUS, PEaM3YIONINe BBITOJHCHUE OOBSBICHHBIX W OMUCAHHBIX TPEITH-
KaToB.

6. Boimostnum c6opky mpoexra (Build/Build).

7. Orpenaktupyem daiia peanmsanuu CStud.pro, IomoNHUB €ro yT-
BEepPXKICHUAMHU Hamied mporpammbl. ComepskuMoe ¢aiina MpuMeT cIemyro-
IUN BUJ:

implement cStud

open core
constants
className = "PStud/cStud".
classVersion ="
clauses
classinfo(className, classVersion).
class facts
rpynna:(rpynna) nondeterm.
ctyaeHT:(duo, rpynna) nondeterm.
BO3pacT_cTyaeHTa:(curo, Bo3pact) nondeterm.
OLeHKM_3a_ceccuto:(dhmo,0ueHKa,oLeHKa,oLeHKa) nondeterm.
clauses
rpynna(7412).
rpynna(743).

ctyaeHT("iBaHoB", 7412).
ctyneHT("3apos", 743).
ctyaeHT("UnnapunoHos", 7412).
ctypeHT("MeTpoBa”, 743).

BospacT_ctygeHTta("MeaHoB", 19).
Bo3pacT_ctyaeHTa("3agos”, 18).
Bo3pacT_ctygeHTta("UnnapuoHos”, 20).
Bo3pacT_ctyaeHTta("letposa”, 19).

oueHkun_3a_ceccuto("MeaHos",5,5,3).
oueHku_3a_ceccuto("3agos”,3,3,3).
oueHkm_3a_ceccuto("MinnapuoHos",5,5,5).
oueHkm_3a_ceccuto("lMetposa” 4,5,3).

[*lNpasuna*/

/*npedukam Oris nony4yeHUs HoMepos cmyOeHYecKuX epynm*/
rpynna_n(Ipynna):- rpynna(lpynna).
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I*npedukam, ceasbigarowjuli cmydeHma u apynny*/
ctyaeHT_n(®wuo, Npynna):- ctyaeHT(Puo, MNpynna).
I*npedukam, onpedensowuli gospacm cmydeHma*/
Bo3pacT_cTygeHta_n(Puo, BospacT):-
Bo3pacT_ctyaeHTa(dumo, BospacT).
I*npedukam nony4eHuUsi pe3yibmamos ceccuu cmyoeHma
¢ gpamunueli ®uo*/
oueHkn_cpeaHun_bann(Puo, OueHkal, OueHka?2,
OueHka3, Cp_6ann):-
oueHkum_3a_ceccuio(Puro, OueHkal, OueHka?, OueHka3),
Cp_6ann = (OueHkal+OueHka2+ OueHka3)/3.0.
end implement cStud

Paccmorpum  Tekct mporpammel.  KimoueBble croBa facts, clauses,
constants yka3plBatOT Ha pa3iau4Hble pas3zensl nporpammsl. Ilocne kimroue-
BOTO CJI0Ba OPEN YKa3bIBAIOTCSI HMEHA KIIACCOB, MOAKIIOYAEMBIX K MOJYIIIO
peanm3zanuy. B 9TOM Ciydae K mpemuKaTaM COOTBETCTBYIOLIEro Kiacca
MOYKHO 00paIaThCst Mo UMEHH <ums npeduxama(...)> 0e3 yKa3aHHs UMEHH
ki1acca. Ecimu He MOAKIIOYATh KIacc, TO OOpalleHHe K MpeauKary Kiacca
Oymet UMeTh BUM: <ums kiacca>:.<ums npeduxama(...)>.

Bce npeaukathsl JOIDKHBL ObITH omucanbl. ECM MBI XOTHM, 9TOGBI COOT-
BETCTBYIOLIUH MPeIUKAT OB JOCTYIIEH JIPYTHM 3JIEMEHTaM MPOEKTa, TO OH
JIOJDKeH ObITh onucaH B pasnene predicates mubo daitna unrepdeiica (*.1) —
9T0 OyIeT Tpeaukar oObekTa, MO0 B 3arosoBouHoM (aiite CStud.cl —
MOJIyYUM TpeauKar Kiracca. Ecinu npeaukar win (HakT UCIOIb3yeTcs TOJb-
KO BHyTpH (baiina peanus3aluy, TO OH OIKCHIBacTCsI B pasmene class
predicates wmu class facts camoro daiina peanuzarmn.

B Hamem ciyuae (axThl 6a3bl 3HAHHWI OMUCHIBAIOTCA B pasaerne class
facts, ato o3Hauaet, 4T0 OHM JOCTYNHBI TOJIBKO B (aitnme CStud.pro u obpa-
3YIOT JUHAMHYECKYI0 0a3y AaHHBIX, KOTOPYIO MOKHO U3MEHSTh B Ipoliecce
BBITIOJTHEHHS TIPpOrpaMMbl. THITBI JaHHBIX (dOMAINS) U MpeauKaTsl, onpene-
JIsieMbIe ¢ TMIOMOIIBIO TIpaBwJI, Takue Kak spynna_n( ), cmyoenm_n( ), oyen-
ku_cpeonuii_bann( ) u m.0., ONHCHIBAIOTCS B 3aroJIOBOYHOM (paiiie
CStud.cl, a moromy kK HUM MOXHO OOpAIaThCs M3 OKHA 3a7ay, u3 (HOPMbI
WM APYTHX DIEMEHTOB IPHUIOKeHHUs. HiKe IpUBENeH TeKCT 3aroJ0BOYHO-
ro (aitma CStud.cl.

class cStud
open core
domains
rpynna = integer. ¢vo = string.
BO3pacT = integer. oueHka = integer.
predicates
classinfo : core::classinfo.
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rpynna_n:(rpynna) nondeterm (o) (i) .
cTyaeHT_n:(dwmo, rpynna) nondeterm (0,0) (i,0) (0,i) (i,i)-
BO3pacT_cTyaeHTa_n:(dwmo, Bo3pacT)
nondeterm (0,0) (i,i) (i,0) (0,i).
OLeHKM_cpeaHuii_6ann:(cpuro, oueHka, OLeHKa, oueHka, real)
nondeterm (i,0,0,0,0) .

end class cStud

[Ipu onmcaHny NpeANKaTOB CIEAYET yKa3aTh THUIBI apryMEHTOB, PEXKH-
MBI IETEPMUHHA3MA M 11a0JIOHBI MOTOKA. Bee 9TH MOHATHS W MpaBuia Omu-
caHMs paccMOTpeHbl B NyHKTe "Co37JaHHE KOHCOJBHBIX MPHIOKCHHNA" B
nmoanyHKTax "O0bsiBieHus ", "OOBEKTHI ¥ KIIACCHI

Ha sTom co3nanume knacca CStud 3aBepiieHo. Terneps Haiia 3aiada Hay-
YUTHCS ¢ IOMOIIBIO YIPABILFOLINX 3JIEMEHTOB OKHA 33724 U (JOPMBI U3BIIE-
kate mHQopMammio u3 (akToB 0a3bpl 3HAHWHN, MPHHAMISKAIINX KIIACCY
CStud.

8. Uto6bl ¢opma cTasia AOCTYNHOIl MOJIH30BATENI0, €e HY’KHO CO3-
JAaTh U OTKPbITh. B HaiieM npumepe 3T JIeHCTBHUs OyIyT BBITOJHATHCS
IpH BEIOOPE MOJIb30BaTeIeM myHkTa MeHto File/Omkpsims ¢popmy riaasHO-
ro OKHa 3aja4. JIyis 5TOro B JepeBe mpoekTa oTkpoeM manky TaskWindow, B
Heit BbmenuM Qaiin TaskMenu.mnu u B KOHTEKCTHOM MEHIO BBIOEpEM
nyukT Edit. B orkpeismemcs okue TaskMenu (puc. 11.37) nepenmenyem
nyHkT New B Omkpoime ¢opmy W, 4YTOOBI CcHeNaTh IyHKT MEHIO
File/Omxpvime ¢popmy akTuBHBIM, yOepeM TalOUYKy M3 MEpPEeKIHOYaTeNs
Disabled. Ananorn4Ho Hy»HO MepenMeHoBaTh NyHKT Edit B myHKT 3ampo-
CBI

dTaskMenu E@
chBB(¢sT

ConstantPrefix:  id_file_new

Item Constant:  id_file_new M

Help Constant: id_help =

Accelerator

F7 - Shift cirl Alt T

Disabled

=B &File

N orcours dopuy. |
By &0pen\tFa
By &save\tf2

Save &as..

B Efuit
B &Edit

5[5 &Help

Puc. 11.37. Axmusuzayus nyHKmog MeH OKHA 3a0ay
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9. Ha cuieayiouem mare Hy:KHO €03/1aTh 00padoT4YUK coObITHS "BhI-
6op nynkrta mento File/ Omxpoimos ghopmy”. O6pabOTINK COOBITHS B SI3BIKE
Visual Prolog — 310 mpeaukar-mpaBujo, B Tele KOTOPOTO OMHCHIBAIOTCS
JIEHCTBUS, BBIMOJIHAEMbBIC MTPU BOSHUKHOBEHUHU coObITUs. KOs 00paboTyrka
COOBITHSI CO3J]a€TCSI C TIOMOIIIBIO MPOTrpaMMbI-MacTepa, Ha3blBaeMon ""DKc-
nepToM kona". BeimosHseTcs 310 cneayronmmM oopasom. Beienum B nepe-
Be mpoekta ¢aiin TaskWindow.win (puc. 11.38) 1 no npaBoii KHOIKE MBIIIH
B KOHTEKCTHOM MeHI0 BeiOepem nyHKT Code Expert ....

predicates

(‘ VStud (ci\Visual Prolog Projects\V5tudy)

=7 wstud

-7 Pstud

= {1 TaskWindow

#-{ Toolbars

AboutDialeg.cl

AboutDialeg.dlg

AboutDialog.i

- AboutDialog.pro

- [# Projectlcon.ico

- B4 TaskMenu.mnu

D) Taskwindow.cl

TaskWindow.i

TaskWindow.pack

TaskWindow.ph

Taskwindow.pro
main.cl

main.manifest

main.pack

- Y main.ph

main.pro
resourceldentifiers.i

.i VStud.prig
=7 $(ProDir)

Attributes...
Code Expert...
Open
Delete

5| Properties...

TaskWindow

(= o =)

Del
Alt+Enter

Puc.11.38

[osiensiercs okuo "Dialog and Window Expert” (puc. 11.39). B em mo-
crenoBaresibHO packpoem myHkTel Menu, TaskMenu, id_file, Beigemnm
id_file_new u Haxkmem kuomky Add, moyuuM pe3ysbTar, IpeacTaBIeHHBIN
Ha puc. 11.40. JIBOHHBIM Ha)KaTHEM KJIaBHIIHM MBIIIK Ha TyHKT OnFileNew
mepeiiieM B COOTBETCTBYIOIIee MecTo ¢aiina TaskWindow.pro u mepeomnpe-
nenum nipenukat onFileNew (o6paboTurk COOBITHS) CIIEMYIOIINM 06pa3oM.

onFileNew : window::menultemListener.

clauses

onFileNew(W, _MenuTag):- S = fStud::new(W), S:show( ).
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.
Dialog and Window Expert (Task\ﬂﬁndmul ==
Show: @Al ) Handed () Unhandied

[ Window

=-C3 Menu

=B TaskMenu
é..{j id_file
-
- id_file_open
. id_file_save
-~ id_file_save_as

© o id file_exit -> onFilebxit

- id_edit

-2 id_help

- Scrollbar

{1 Control

@[ Key

-0 Mouse

@[] Miscellaneous

id_file_new

onFileMew

Puc.11.39

‘TaskMenu EI@
oCoOEb d8| T

Constant Prefix:  id_edit

Item Constant: i edit

Help Constant: [id help

Accelerator

) [] checked
- [Cshift [Tcwl [ Al [ Disabled

Puc. 11.40

IMosichum Teno mpaBwia. CHayasa C TOMOLIBIO  KOHCTPYKTOpa
fStud::new(W) cozmaetcs dpopma S — obwekT kinacca fStud. 3atem dopma-
00BeKT ¢ omomIplo MeTona S:show( ) cranoButcs BuauMOil. B aToMm mpu-
Mepe MpPOSIBISIETCS pa3jindie OOpalieHns] K METO/IaM KJlacca M K METOaM
o0bekTa. B mepBoM ciydae UMs Kiacca W UM METOIA Pa3ZICiBioTCs JBOM-
HBIM JBOCTOYHMEM, BO BTOPOM — OJHHM. BBINOJHMM HPOEKT U, BHIOpPaB B
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OKHe TIpuJIokeHust myHKT File/Omxpoims ghopmy, yoeaumes, 9to OTKphIBa-
eTcst co3nanHast popma, IoKa eIle MyCcTasl.

IToBTOpHM mIATH TIpOIlecca CO3AaHus 00pabOTYMKOB MYHKTOB MEHIO H
MPUMEHHAM HX K OMPEeNICHUIO HOBBIX MyHKTOB 3anpocul/l pynnel v 3anpo-
cbi/ Cmyoenmul Hatiero npuiaokeHus. [IepBblii miar — 370 MepEeHMEHOBATH
MYHKTBI MEHIO U C/IENIaTh MX aKTUBHBIMH, yranus rajouky Disabled B oxue
TaskMenu (puc. 11.40). TTonacte B HETO MOXHO U3 JepeBa MPOEKTa C TO-
momsro komang TaskWindow/TaskMenu.mnu/Edit.

Crenyromast 3aada; K Ka)KIOMY IIyHKTY MEHIO IPHCOCAWHUTH 0Opa-
0oTuMk coObITHMST BBIOOpPa »dTOro myHKkTa. C ITOMOIIBI0 KOMAaHT
TaskWindow/TaskWindow.win/Code Expert...otkpeiBactess okno Dialog
and Window Expert... (puc. 11.41), B HeM mOCIIeI0BATENHHO OTKPBIBAOTCS
Menu/TaskMenu/id_edit, cooTBeTCTBYOIIHMI MMyHKT MEHIO BBIACIsIeTCs (Ha-
npumep, id_edit_undo) u BemonusteTcs komanaa Add. J[BoiHBIM IeTYKOM
MBIIIN 10 UMeHH 00paboTurka ONEditUndo Hy)kHO mepeiTu K TeKCTy mpo-
rpammel ¢aiina TaskWindow.pro u namucats Tenno npasuia 06paboTIHKa.

Dialog and Window Expert (TaskWindow) ===
o

Show: @ Al ) Handled () Unhandled

D Window

BD Menu

BE TaskMenu

@7 id file

o3 id_edit

\/ id_edit_undo -> onEditUndo

H . id_edit_redo
m-E3 id_help

--_ ProjectToolbar

- Scrollbar

.. Control

@-{ Key

- Mouse

-2 Miscellaneous

onEditUndo Set

Puc. 11.41
predicates
onEditUndo : window::menultemListener.
clauses

onEditUndo(_Source, _MenuTag):-
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cStud::rpynna_n(lpynna),
stdlO::write(pynna,"\n"), fail.
onEditUndo(_Source, _MenuTag).

W3 tekcra ciemyet, 4To mpu BeIOOpe TyHKTa 3anpocwill pynnei B OKHO
coobmienuii OyayT BBIBEIEHBI BCe rpymmsl. 3mech Write( ) — aTo meron
kiracca StdlO, mo3BosifoIHMit BRIBOAUTE HH(OOPMAIIHIO B OKHO COOOIIEHHI,
epynna_n() — npeaukar-mMeToa Kiacca cStud.

AHaNOrn4YHbIM 00pPa30M MOXKHO OINPEJeNMTh 00padOTUMK U AJIsl TTYHKTa
Cmyoenmeoi.

predicates

onEditRedo : window::menultemListener.
clauses
onEditRedo(_Source, _MenuTag):-
cStud::ctygeHT_n(PNO, MNpynna),
stdlO::write(®PN0O,"\n"), fail.
onEditRedo(_Source, _MenuTag).

10. Teneps 3aiimemcsi pa3paboTkoii ¢opmbl. Hanomnum dopmy

YIPABISIONMMH 3JIEMEHTAMH B COOTBETCTBUH C puc. 11.42.

2 Fstud (E=8 ECR ™)

OKHo BbiBoAa

pynna

7412

743 e —
5534.333333333333333 | 12 ERcrng

Mat Pz Mhd Cpea bann

CTYAEHT rpynnkl

WeaHoE -

l OueHi 1 cpeaHui bann cTyaeHTa

QYHCTHTE OKHO BbIB0AS

o ) [ ) [

Puc. 11.42. @opma g3aumoodeticmsusi ¢ ROIb308AMENEM.

B ¢opme MCmons30BaHbl CACAYIONIME YIPABISIONIME IEMEHTHL. TI0JIe
BBoja (edit_ctl) ¢ 3aronokom "I'pymma", mone co crimckom (listEdit_ctl) ¢
3arosioBkoM "CtyzaeHT rpymimsl”, "OKHO BBIBOJA" — MOJIE JJIs BEIBOJA CTPOK
(listbox_ctl). Pasznuunbie 3aronoeku (StaticText) Tuna "I'pynna”, "CryaeHt
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Tpymmsl" MOSCHSIOT HasHaueHue sneMenToB. Kuomku (pushButton): "Cru-
cok rpynmn”, "OueHKH 1 cpeqHuid 6ayul CTyAeHTa" TpeIHa3HaYeHbI ISl BbI-
MOJTHEHUS 3aTPOCOB K 0a3e 3HAHHH.

C KaxJI0H KHONKOW CBSDKEM OOpaOOTYMK COOBITHSI Ha)KaTHsl KHOIIKH.
Jlnst 3TOro BBHIIIOJIHMM Ha COOTBETCTBYIOLIEH KHONKE Ha (hopme ABOHHOU
KJIMK MBIIIH, TI0CJE BBIIOIHEHHS 3TOrO JICHCTBUS aBTOMAaTHYECKH OyaeT
CreHepupoBaH Kon B Qaiine fStud.pro u npousBeseH nepexon K NpeauKaTy-
obpaboturky onPushButtonClick. Tlepeonpenenum ero cieayrommm odpa-
30M.

clauses
onPushButtonClick(_Source) = button::defaultAction():-
rpynna_n(lpynna),
listbox_ctl:add(tostring("pynna)),fail.
onPushButtonClick (_Source) = button::defaultAction().

[pu HaXkaTHK 3TOW KHOMKK B OKHE BBIBO/IA TOSIBUTCSI CIIMCOK TPYIIM.

Jgist TOro, 4TOOBI CTAN JAOCTYIICH MPEIUKAT 2pynna_Il U OCTAIbHBIC Tpe-
JMKaThl U3 Kiacca CStud, mocie KIFOYeBOrO CiioBa OPEN Ham0 IOTHCAThH
HMs 3TOTO Kiacca cstud.

implement fStud
inherits formWindow
open core, vpiDomains, cstud

Hwxe npuBomsaTcs 00pabOTUYMKU ISl KaXKIOTO YIPABIIAIONIETO 3JICeMEH-
Ta. J[ns co3maHuMsl COOTBETCTBYIOIIMX OOPAaOOTYHMKOB HYKHO BBIICIHUTH
VIPaBIISIONINIA 3JIEMEHT, B OKHE CBOWCTB Properties mepeiiti Ha BKIaIKy
Events (CoObitust), Ha HY>KHOM COOBITHH BBIMOJHUTE JIBOWHON KJIMK MBIIIIH.
Byner aBTOMaTn4ecku CreHEHHPOBAH KO IJIsl 3TOT0 00paboTIrKa.

IMone BBOAA "I'pynma” (edit_ctl), cobsitre "Totepsrts pokyc” (LoseFo-
cus), obpabotunk onEditLoseFocus.

clauses

onEditLoseFocus(_Source):-
listedit_ctl:clearAll(),
pynna = toterm(edit_ctl:getText()),
ctyaeHT_n(®wuo, Mpynna),
listedit_ctl:add(®wo),fail.
onEditLoseFocus(_Source).

Cuauana mone co criuckoM (listedit_ctl:clearAll()) ounnaercs, 3atem u3
noist  BBOJA Oepercs CTpoka W Ipeo0pasyercss K THIy TpyIa
(toterm(edit_ctl:getText())), B 6a3e ¢pakToB HAXOJUTCS CTYAEHT COOTBETCT-
BYIOIIEH Ipymmnbl, ¥ ero Qamuius J00aBIsIETCS B II0J€ CO CIIHCKOM
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(listedit_ctl:add(@uo)). TIpomecc moBTOpsieTCs, IOKa BCE CTYIEHTHI COOT-
BETCTBYIOIIECH TPYIIIBI HE MOMAAyT B CITUCOK ISl BBIOODA.
Kuomka "Ouenku u cpemuuii 6amt cryaenta” (pushButton3_ctl), oopa-
6otunk onPushButton3Click:
clauses
onPushButton3Click(_Source) = button::defaultAction():-
oueHku_cpeaHun_Gann(listedit_ctl:getText(), Q1, Q2, Q3,
Sn),
Strl =string::concat( tostring(Q1)," ",tostring(Q2), " ",

tostring(Q3)),
Str =string::concat(Strl," ",tostring(Sr)),
listbox_ctl:add(Str),fail .
onPushButton3Click(_Source) = button::defaultAction():-
listbox_ctl:add("MaT ®un3 NHp Cpep 6ann™).

W3 mons co couckom (listedit_ctl:getText()) OGepercs damunus
CTyIeHTa, B 0a3e ()aKTOB HAXOJATCS €ro OLCHKH, MOJCYHTHIBACTCS CPEIHHUI
0am1, ¢opMmupyeTcs CTpOKa C OIEHKaMH H cpemHuM Oamiom  Strl
=string::concat( tostring(Q1)," " tostring(Q2)," ",tostring(Q3)), Str
=string::concat(Strl," ",tostring(Sr)),. DTa crpoka 00aBIsETCS B OKHO
BeiBoga (listbox_ctl:add(Str)).

Kuonka "Ounctuts okuo BeiBoma" (pushButtonl_ctl), o6paboruux on-
PushButton1Click:

clauses

onPushButton1Click(_Source) = button::defaultAction():-
listbox_ctl:clearAll().

IIpy Ha’kaTHUM HTON KHOIKU OKHO BBIBOJIA OYMIIAETCS.

11. Temepsr MOKHO 3amMyCTHTh HAa BBINOJHEHHE pa3padoTaHHOEe
npuioxenue (cM. puc. 11.43). Beibpas nyskt mento File/Omxpeims gop-
My, OTKpoeM (opMy, BBeJeM HoMep rpymmsl B noje "['pynmna” u Beibepem
(aMuIIMIO CTyAEHTa B TOJIE CO CIMCKOM, Ha)KMEM Ha KHONKY "Oyenku u
cpednuii bann cmyoenma". 3anpoiieHHas WHGOPMAIUS MOSBUTCS B OKHE
BbIBOJIA. [laniee MOKHO MPOBEPUTH PabOTy OPYTHX YHPAaBILSIFOLIMX 3JIEMEH-
TOB (H)OPMBI U MyHKTOB MeHIO 3anpocwill pynnwi, 3anpocei/ Cmyodenmol OxHa
3amad. Jlob6aBmsas Ha GopMy KHOIKH WM HOBBIE MYHKTHI MeHIO "OkHa 3a-
aq" ¥ OMHUCHIBAas B BUZC NMPEANKATOB 00pabOTUMKHN COOBITHII, MOXHO pea-
JIM30BaTh HOBBIE 3aIPOCHI K Gase 3Hanwmii (puc. 11.43).
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11.4. TexHos0rus cO31aHUSI NPOrPAMMBbI B peKHMe
padoThl ¢ rpadpuyeckum uHTEepPeiicom

1. Tlpu co3gaHuy HOBOTO MPOEKTa KPOME €ro MMEHH YKa3aTh PEKHM
rpaduyeckoro uHTepdeiica.

2. Coznatsk cBoii nmaket P<ums> B KOpHEBOM KaTajore.

3. BayTpu nakera co3aarh cBoi kinacc C<ums> (MOXHO 6€3 reHepanuu
00BEKTOB MJIM C TeHepanueil 00bekToB). be3 reneparu 00bEKTOB BCE J10C-
TyHHI)Ie I[pyFI/IM KJ1accaMm CyHIHOCTI/I JOJIPKHBI 6I>ITI) OIIMCAHBI B 3arojJoBO4-
HoM (aitte C<ums>.cl, mpu reHepayn 06HEKTOB BCE JOCTYIHBIE APYTHM
KJaccaM CYIIHOCTH JIOJDKHBI OBITH ONMHCaHBl B (paiine wHTEpQeiica
C<ums>.i. ®aKTHI, JOCTYIHBIE TEKYIIEMY O0BEKTY KITacca, OMMCHIBAIOTCS B
pasnene facts, ¢pakTel, mocTymHBIE BceM 00BEKTaM Kilacca, U B pexxnme 6e3
reHepaIyn 00bEKTOB, OIMCHIBAIOTCS B pasnere class facts.

4. Baytpu makera co3gaTh cBOl0 ¢opmy F<umsa>, HamomHUTH ee
VIPaBISIONMME  dlieMeHTaMi. K HHM OTHOCSITCS: TEKCTOBOE TMOJIE —
StaticText(MoeT HCIIOJB30BATHLCA JUIS BBOJA W BBIBOAA JaHHBIX), IOJIE
peIaKkTHPOBaHKS ISl BBOJA W BBIBOAa daHHBIX — edit_Ctl, okHO BRIBOgA —
listbox myst BEIBOa crincka cTpok, KHomka — puchButton_ctl s uanimanu-
3al  00pa0OTUYMKA, BBHI3BIBAIOLIETO ONpPEACICHHBIE JEHCTBHUS, IIOJIE CO
couckoM — listEdit, listButton ayist BeIGOpa U3 MEHIO 3JIeMEHTa BBOIA.
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5. [l KaxJ0ro YIpaBIAIONIEro 3JIeMeHTa B (aiine peaauzanni GopMel
F<wums>.pro Hammcartph npeauKaThi-00paOOTUUKH OMPEAEICHHBIX COOBITHI.
B Tterne 3TiX 00pabOTYMKOB MOKHO 0OOpaIiaThesi K TEM MpeuKaTaM paspa-
00TaHHOTO Kjacca, KOTOpbIE OIMCAaHbl B  3aroJloBOYHOM  (paiine
"C<ums>.cl" wnu B daiine untepdeiica "C<ums>.i". [Ipn Hamucanuu 00-
pabOTYMKOB MOXKHO CJIEOBATh OJHOMY M3 CICAYIOLIMX PaBHUII.

e B Tene obpaboTunka oOpaTUThCA K NpEANKaTy pa3padOTaHHOTO Kiac-
ca, mepenaB eMy IaHHbBIC M3 YIPaBISIOMINX dJeMeHTOB. [IpenukaTt nomkeH
BO3BpaIllaTh BCe HEOOXOIMMBIC UISI BHU3yalW3alUH PE3yJbTaThl PEILCHUS
3a7a4d. DTH Pe3yJbTaThl MEPEAAOTCS YIPABISIOLIMM dJIeMEHTaM (OpPMEI
JUIS BEIBOJA.

e [lpu BTOpOM moAxozae mporpamMa o0paOOTKH AAHHBIX, IPEACTABICH-
HBIX B (hakTax Kjacca, IUIIeTcs B Teae oOpaborunka. [Ipu sTom mng xax-
JIOT0 BOCTPEOOBAHHOTO (aKTa HYKHO OMPEACIUTh MPEIUKAT U CIENaTh €ro
JIOCTYIHBIM ~ JPyTMM  MOJIYJIsIM, ONWCAaB B  3arojlOBOYHOM  (aiiie
"C<ums>.cl" wnu B daiine untepdeiica "C<umsa>.i".

6. OnpeaeuTh MyHKTHI MEHIO TJIaBHOTO OKHa 3amad TaskWindow.mnu,
WHULHATM3UPOBATh  O0pa0OTYMKM  BbIOOpA 3THUX  MYHKTOB  MEHIO
TaskWindow.win u ¢ momomsio Expert Code namwmcars Teno Jyis 3THX 00-
paboTunkoB B (aitine pearmzanuu TaskWindow.pro.

7. Ilpn HanmcaHu# 00paOOTINKOB HY)KHO YUUTHIBATH CICAYIOIIEES: KaXkK-
IbI U3 HUX ONKCaH Kak Mpoueaypa, T.e. UMEeT OJHO PEIIeHHE U ITO pe-
mieHne UCTHHHO (ycrmernHo). YToOsl momyuaeMbiit 00paboTduk paboTa,
MO>KHO TOCTYIHTb TaK:

e  QpenuKaT Kjacca, MOMEIIAeMBIil B Teno oOpaboT4nKa, TOJDKEH OBITh
MIPOLIETyPOH;

e  00pabOTUMK JOKEH COCTOSATh Kak MUHUMYM M3 JIByX YTBEP)KACHHUH, B
KOHIIe TeJa TIePBBIX YTBEPXKACHUI HAIO MOCTABUTH OTCEYCHHE, UCKIIFOUHB
BO3BpAT IIPH YCICIIHOM 3aBeplleHuH. [locienHee yTBEp:KACHUE TOTKHO
OBbITh (hakTOM. DTOT BAPHUAHT IOJXOJHUT TOTA, KOTJa TECTHPYEMbIi Mpeau-
KaT oObsBIICH determ;

e  00pabOTYMK HOJDKEH COCTOSATH KaKk MUHUMYM H3 JABYX YTBEp)KICHHIA, B
KOHIIe TeJla TIEPBLIX YTBEp:KACHUI Hamo moctasuth fail, mpomHummmuposas
Bo3Bpart. IlocienHee yTBepkIeHHE NOKHO OBITH (pakToM. DTOT BapHaHT
HOIXOAUT TOTJA, KOTAA TECTUPYEMBIil mpeankar oobsiBieH nondeterm wiu
multi.

8. OTaauTh MOMYyYEHHYIO IPOrpaMmMy.

9. Tak Kak ymnpapJsIOIINE dJIEMEHTHl (JOPMBI pabOTAIOT C TEKCTOBBIMU
JaHHBIMH, TO BO3HHUKACT HCOGXOL[I/IMOCTI) HpeO6pa30BaHI/I$[ JaHHBIX OT OJ-
HOTO THIIA K Jpyromy. JlJisi 3TOro MOKHO HCIOJIb30BAaTh CIEAYIOLINE Ipe-
JIKAaThI
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e  tostring(X) — mpeobpasyeT TepM K CTPOKE;

e toterm(X) — mpeobpasyer CTPOKY B TE€PM, THIT KOTOPOTO OMPEIeIsIeTCs
JOPYTUMU TIPeUKaTaMK Tejla paBuia, 100 ero MOXKHO yKasaTh B IPEIu-
kate hasdomain(<mun dannoeo> <Illepemennasn>) — MOKA3bIBAET K KAKOMY
TUITY JaHHBIX OTHOCHUTCS HepeMeHHaﬂ;

e  math::tointeger(X) — npeoOpa3syeT CTPOKY B LieNOE;

e  math::toReal(X) — nmpeoGpasyer cTpoKy B NEHCTBUTEIBHOE H T.1.

3aKiIroueHue

B nanHO# rmaBe mMbl y3Hau ocHOBEI GUI 1 TO, Kak MOXKHO JIeTKO pas-
pabotate GUI-iporpammy B Visual Prolog. Mer o6Hapyxuiu, 4to cpena,
npenocranensas Visual Prolog, mo3sonsier Ham koHTponuposats Bce GUI-
KOMIIOHEHTBI, KOTOPBIE MBI 3aXOTUM HCIIOJIb30BaTh. MBI MOTJIH PEIAKTHPO-
BaTh MEHIO, JIMAJIOTH U TTaHEJI MHCTPYMEHTOB, YTOOBI OHM COOTBETCTBOBA-
JIM CMBICITY HaIlleH IPOTrPaMMBl.

3aTeM MBI cMOINIM coOpathk U3 0J0KoB Kon IIpoyora u BCTaBUTH €ro B
pasIHYHBIE YaCTH MPOTPaMMBbI, KOTOPBIE 3aTeM OBUIM OE30MacHO MHKAIICY-
JMPOBAHBI B pa3IMuHbIe 00paboTYHKU. HenHTepakTHBHOE JIOTHYECKOE SIPO
OBLTO pa3MemIeHO OTAEIBHO.

GUl-nporpamma, paspaboraHHasi TakuM 00pa3oM, MOXKET HCIIOJb30-
BaThCSl OYCHb TMOKO, 0e3 MpuBEACHUS K TPeOOBaHMAM IIOJIB30BATENS IO
OTHOUIEHHIO K TIOCJIEI0BATENILHOCTH JICHCTBHH.

KOHTpOJII)HI)Ie BOIIPOCHI

=

Kakyro nHdopmanunio Hy>KHO yKa3aTh IPHU CO3IaHUU MPOEKTa?

2. Yro npencrasnser coboii gepeBo npoekra? Kak oHO n3MeHseTcs nocie
cOopku npoexra’?

3. B xaxoii daiin Hago 3aHECTH YTBEPIKACHHUS IPOTPaMMBbI?

4. C moMmoIIbI0 Kakoi KOMaHIbl 3allyCKaeTcsl Ha BBITIOJIHEHUE KOHCOJb-
HOE MPUIIOKEHHE?

5. Jlns 4ero mpemHa3HAYCHO MPeIoKeHne Open?

6. KakoB cuHTaKcHC onucaHus npeankaros B s3eike Visual Prolog 7.07?

7. Kak noakarouuTh Kiacce K Gaiiiny peannzainumn?

8. Uto Takoe pexuM JeTepMUHMU3MA MTPearKaTa?

9. Kakue pexxuMsbl IeTepPMUHI3MA BBl 3HAaETE?

10. Yro Taxoe madioH noToKa naHHbIX? Kak ero 3amaBath?

11. Kaxyro nH(pOpMAIHIO HYXKHO yKa3aTh [P CO3AaHHH TPOEKTa?

12. Yro mpexcrasinsier coboit aepeBo mpoekra? Kakoro Buna daiiis nme-
1otcst B HeM? KakoBo ux Ha3zHaueHue?

13. s vero npeaHasHaveH naker? Kak co3maTh makeT?
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14. Jlns gero npennazHauena ¢popma? Kak coznats popmy?

15. Jlns gero npennaszHaueH kiacc? Kak coznarth kimacc?

16. Kax caenars mpeamkaThl Kjlacca JOCTYIHBIMHU JPYTHMM MOIYJISIM HITH
CYIIHOCTSIM MPOEKTa?

17. Kax nonximouuTs Kilace K Qainy peanuzaun?

18. Kax co3nath 00paboTunky BeIOOpa MMyHKTOB MeHIO "OkHa 3agaq’"?

19. TlepeuncnuTe U OXapakTepU3yiTe yIPaBISIOIINE HIEMEHTHI (DOPMEI.

20. Kak co3gate 00paOOTYMKH COOBITHH, CBS3aHHBIX C YIPABISIOMIMMHA
JJIEMEHTaMH?

3amanue

Pa3paboTarh KOHCOJNIFHOE NMPHUIIOKEHHUE U MPHIIOKEHHE C rpadHuecKuM
uHTepdeiicoM A MpeaAMETHOMH 00JIacTH, yKa3aHHOH IpenoaaBaTeseM.



IIpunaoxenne 1. YTO HOBOI'O B VISUAL PROLOG 7.0

3a mocreaHue roapl A3bIK porpammupoBanus Visual Prolog mpoxenan
GOJIBIION MyTh, M MPOJODKAT Pa3BUBaThCs B Oymyniem. CaMoe BaxKHOE —
9TO CABHUT K OOBEKTHO-OPHEHTHPOBAHHOMY MPOTPAMMHPOBAHHIO M BBEIC-
HHE IapaMETPUYECKOro OIuMOpdu3Ma.
LenTp Pasutus S3sika Ipomor pacimpsier Visual Prolog n Takum 06-
pasom Bepcust 7.0 COmepIKUT MHOKECTBO HOBBIX BO3MOYKHOCTEH:
noauMopdusm;
CITHCKH,
kouctpykuust "if-then-else";
"or" ¢ 0oJNbIIOH IITyOHHOW BIIOKEHUS,
foreach (HoBast KOHCTPYKUHS);
MOHSATHOCTH CITUCKOB.
Taxoke mpejIaraeTcst HacIaIuThCsl HOBBIME TpenmytnectBamu Vip7.0:
Ooee OBICTPHIIT KOMITHIIATOD;
®  KOHTpPOJb BEPCUH;
redBlackTree PFC u list PFC maketst (PFC - koHTposuTep mocienosa-
TEJILHOCTH KOMAH]I);
° noJiepkka nepeMeHHbIx B IDE;
¢  COM ynakoBUIMK F€HEPUPYET CTPYKTYPHOE BHIPABHUBAHUE;
e  Grid Control B kauecTBe eMo-nipuMepa.
Pa3BuTHe s3bIKa MPUBEIO K HEKOTOPHIM M3MEHEHUSM, KOTOPbIE MOTYT
HOBIHATE HA CYIIECTBYIOIINE POCSKTHI.

MMoaumoppuzm

Visual Prolog 7.0 mpemocraBisier mapaMeTpUUYECKHi HOaUMOPPUIM.
Mo3KHO OOBABIIATE TTapaMeTpu3npoBanHsie domain se.
Hampumep:

domains
binTree{Elem} = node(binTree{Elem} Left, Elem Node,
binTree{Elem} Right);
leaf().

Takoit momumopdueit  domain  3amemiaer  menmsiit  psm (He
nonumopdusx) domain-os:

domains
bintree_integer = node(bintree_integer Left, integer Node,
bintree_integer Right);
leaf().
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domains
bintree_string = node(bintree_string Left, string Node,
bintree_string Right);
leaf().

Bonee Toro, monumMopdHbIe MPEIUKATH MOTYT YIPABISATH MOJIUMOP)-
HBIMH CTPYKTYpPaMH NaHHbIX. [{aHHBIN peAnKaT A00aBiseT y3ed B YIops-
JIOYEHHOE OMHAPHOE JIePEBO:

predicates
insert : (Elem NewNode, binTree{Elem} Tree) ->
binTree{Elem} NewTree.
clauses
insert(NewNode, leaf()) = node(leaf(), NewNode, leaf()).
insert(NewNode, node(Left, Node, Right)) = NewTree :-
NewNode <= Node,
I
NewTree = node(insert(NewNode, Left), Node, Right).
insert(NewNode, node(Left, Node, Right)) = NewTree :-
NewTree = node(Left, Node,
insert(NewNode, Right)).

OnuH BOT Takoi MpeauKaT MOXKET NO0aBJIATh 3JEMEHThl B OMHApHOE
JIepeBo JIF000ro THIA!

clauses
ppp() :- StrTreel = insert("AAA", leaf()),
StrTree2 = intert("BBB", StrTreel),
IntTreel = insert(17, leaf()),
IntTree2 = insert(23, IntTreel),

IMouMoppu3M rapaHTHpyeT 0€30MaCHOCTh TUIIOB, B TOM CMBICIE, YTO
Hemb3s 100aBuTh integer B mepeso string.

clauses
ppp() :- StrTreel = insert("AAA", leaf()),
SomeTree2 = insert(23, StrTreel),
%type error

Takue omMOKHU BEIABIISAIOTCS BO 6pemMaA KOMRUIAUUU.

B 00BbeKTHO-OpHEHTHPOBAHHBIX SI3bIKAaX, OOBIYHO INPUHSITO CO3]aBATh
CTPYKTYPHI JTaHHBIX BpOjie OMHAPHOTO JepeBa ¢ UCIONb30BaHueM Object B
KayecTBE THIA JIEMEHTOB.
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domains
bintree_object = node(bintree_object Left, object Node,
bintree_object Right);
leaf().

B Buay toro, uro mo6oii 06BEKT MOXKET OBITH peobpazoBan Kk Object,
TO BBl MOXKETE BCTaBJIATH JIIOOOH 0OBEKT B Takoe OMHapHOe nepeBo. OmHa-
KO y 3TOTO Crocoba eCTh CBOM OTPHIIATENbHBIE CTOPOHBI:
—ecnmM y Bac ecTh JepeBo "windows", Bel Moxere 100aBUTH OOBEKT
""person" B 310 1epeBoO (T.K. OHKU 062 SBIAIOTCS OOHEKTAMH);
— MIpY U3BJICYECHHUH dJIEMEHTA U3 JIepeBa, y Hero Oyaet Tum object, u ero
npugeTcst Convert (mpeobpasoBLIBaTh) K €r0 MEPBOHAYAILHOMY THITY.
DTH HEAOCTaTKH OTCYTCTBYIOT B monuMopdHEIX domain-ax: Bce oiie-
MEHTHI B JIEpeBe TaPaHTUPOBAHHO UMEIOT OJIMH M TOT K€ CBOM THII, U KOT/a
3alpalInBaeTCs dIIEMEHT U3 JepeBa, TO y HEro OyAeT TOYHO TAKOM K€ THIL.
(3roT THI, KOHEYHO, MOKET OBITH 1 Object).

Cnuckn

Onmcanne(domain) CrmucKoB MOKHO cienarh mojuMopdHbIME. biaro-
Japs 3TOMY JOIIyCTHMO ''TIOBTOPHO HCIOJB30BATh" TPEeIUKaTHl IS CITH-
CKOB JII00OT0 THIIA!

predicates
isMember : (Elem Elem, Elem* List) determ.
clauses
isMember(Elem, [Head|Tail]) :- Elem = Head
or isMember(Elem, Tail).

PaccMoTpuM mpuMepHsI HCTIONb30BaHuUs TipeaukaTa isMember:
CIIMCKH ¢ THIIOM integer:

isMember(17, [23, 45, 32, 17, 58])
CIIMCKH C THIIOM String:

isMember("aaa", ["asd", "asd", "asd"])

Ho ero Henp3s ucmons30BaTh B CIICAYIOIIEM ClIyvac:

isMember("aaa", [23, 45, 32, 17, 58])
% type error

HamoMH#M, 9TO CUCKH C DIIEMEHTaMH Pa3HOro Tuma B s3bike Visual
Prolog He cymecTByrOT, HAIpUMeEp, TaKKe KakK 3TOT:

L =[23, "aaa", 32, 17, 58] % type error
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Kouncrpykuus "if-then-else”

if-then-else npencrasieHa B kauecTBE KOHCTPYKIIUH SI3BIKA!

clauses
pxX)=Y :-
ifX=1
then
Z=3
else
=7
end if,
Y = 2*Z.

if-then-else moskeT ncnonwp3oBaTscs 6e3 vactu else:

clauses
p(X)=Y :-
if trace = true()
then
writef("Started p(%)\n", X)
end if,

Kouncrpykuus "or" (onepamust "uin”) ¢ 60Jb1I0i TIyOnHOH BiI0OXKe-
HUSI

B Visual Prolog 7.0 crano BO3MOXHBIM HCHONB30BaTh "Or'" B omeparo-
pax:

clauses
p(X) =Y :-
X=1,,Z=30rZ2=7),Y =2*Z.

31ech KCI0Ih30BaHO KIIFOYEBOE CIIOBO O, HO MOJKHO €ro 3aMEHUTH
3HakoMm ",

MEI peKOMEHIyeM OCTOpPOKHO TIONB30BaThes O, T.K. 3TOT OmepaTop
TJIaBHBIM 00pa3oM TIpeHA3HaYAeTCs ISl IPHMEHEHNST B KOHCTPYKIHUsX if-

then-else:
clauses

p(X):- ifX=21orX>17
then

end if.
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Koucrpykuus foreach

Hogast koHCTpyKIms si3pika foreach moxker wcmonb3oBathes st opra-
HHU3aLUH [UKIIOB!

f.c;,reach p_nd(X) do
write(X), nl()
end foreach,

Konctpykuus "foreach” mpennasHayaercs: kak 3aMeHa npeaukarta fail B
[HKJIAX:

p_nd(X)
write(X), nl()
fail.

Konctpykuust "foreach™ Oyner BBINONHATBCS CTONBKO pa3, CKOJBKO
npemukat P_nd(X) Oymer coraacoBBIBATECS C YTBEPKICHUSAMHU 0a3bl 3HA-
Huil. Kak TonpKko IuKiI OyIeT YCHemHo 3aBepIieH, TaK BRIIOTHEHNE Tepeii-
JIET K TIpeIKaTy, cieayromemy 3a foreach:

foreach p_nd(X) do
write(X), nl()

end foreach,

write("l will continue here"),

Koncrpykmus "foreach” moxer ObITh HCIOIB30BaHA U [Tl OPTaHU3AIMN
BIIOXKCHHBIX ITHKIIOB:

foreach p_nd(X) do
foreach q_nd(X, Q) do
writef("Q = %, ", Q)
end foreach,
foreach r_nd(X, R) do
writef("R = %, ", R)
end foreach,
writef("\nThat was for X = %\n", X)
end foreach

Co31aHue CIUCKOB ¢ MOMOIILI0 HOBOro npeaukara findall/3
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Visual Prolog 7.0 mpemocraBisieT HOBBIM CHHTAKCHC W YITyUIICHHYIO
(bYyHKIHOHATBHOCTE, Kak mononHenue k findall/3.

..., List=[ Al p_nd(A) ], ...
Crpouka cBepXy COOTBETCTBYET:

..., findall(A, p_nd(A), List), ...
HoBast KOHCTpYKIHsI BO3BpalIaeT 3HAYEHHUE W MOXKET HCIOIH30BATHCS
ciexyronmmM o0pa3om:

<+ PPP([A [ p_nd(A) ]), ..

Bruin YJIY4IICHbI BBIMOJHACMBIC (byHKL[I/II/I, " TCHCPb BBl MOYKETC BbI-
YHUCJIATh 3HAUYCHUS IIPSIMO Ha MECTE:

..., List = [ pair(A, math::sin(A)) ||
p_nd(A)], ...

MoO3KHO HCITOIB30BaTh OOJbIIE BEI30BOB B 'Teie"

..., List=[ R || p_nd(A), S = math::sin(A),
R =pair(A, S) ], ...

BoJjee "npoaBuHyTasn” cucTeMa THIIOB ¢ BBeleHHEM MOJATHIIOB
O6bsBenne domain Bpojie 3Toro:

domains
myType = someType.

CKOpee OMpEeAeNUT MOoATHI (KpoMe cirydasi, Koraa SOmeType siBisieTcs co-
CTaBHBIM WJIM TIPEAUKaTHBIM dOMAiN-oM), YeM THIT-CHHOHHM.

3Hauenus tuma "'MyType" MOryT aBTOMAaTHYEeCKH HCIOIB30BATHCS KaK
tun "someType", Ho 3HadeHus Tuma "SomeType" momKHBI SBHO Mpeobdpa-
30BBIBAaTHCS K TUIY "My Type".

Ilenpto 3TOTO SIBISIETCS] YBEIUUUTh O€30IMaCHOCTH MporpaMm. Paccmot-
PHUM CIIEAYIOIIUN TpUMEp:

domains
styleFlag = integer.
color = integer.
predicates
createWindow : (..., styleFlag Style, color Color).

" mpexnonaraet psix apyrux aprymentos. Ecnu “'styleFlag™ sto cu-
mouum “'integer”, wu "color" Takke cunonum ‘“‘integer', Ttorma
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"styleFlag" u "color" sistoTcss cHiHOHUMamu ApyT Apyry. Takum obpa-
30M, (PUKTHBHBII BBI30B BPOJIE 3TOTO

clauses

ppp(...) i
Color = getColor(),
StyleFlag = getStyleFlag(),
createWindow(..., Color, StyleFlag). % bogus

SIBJISIETCSL paspenieHHbIM. Termeph Takoe HEBO3MOKHO: "‘color' Hemb3st wc-
nojp3oBath B kadecte ''StyleFlag™ (u, HaobopoT) 10 Tex mop, Moka He
BBITIOJIHEHO SIBHOE TIPe00pa3oBaHue.

BoJiee cTporasi 00padoTka 4YHCJIOBBIX THIIOB

OIHO OYeHb 3aMETHOE MOCIEACTBUE 3TOr0 M3MEHEHWs 3aKIF0YaeTcs B
TOM, 4TO integer u unsigned otamvaroTcs Apyr ot Apyra doxnee crporo. Ec-
7 y Bac ecTh iNteger, a Bam HyXHO UNSigned, To HEOOXOIUMO HX SBHO
peoOpa3oBHIBATE.

BoJjee ObICTPBIH KOMIIMIATOP

Kommustop Visual Prolog 7 paGortaer 6sictpee, gem B Visual Prolog 6,
TOYHAsI OLIEHKa MeHsieTcs1 oT (aiina k ¢aiiy.

KonTpoas Bepcnii

Konrpouns Bepcuii — 3T0 yI00HBIN COCO0 MpeAcTaBUTh HHYOPMAIHIO O
Bepcun B mpoekte. HoBeiii IDE mpoekt comepskut auamor About ¢ mapa-
METpaMU BEPCHH.

RedBlackTree PFC u list PFC makerst (PFC - konTpo1ep mociieno-
BaTEJILHOCTH KOMAH])

BBICTpBI crIoco6 TOMYYIHTh TOCTYI K Ha0OpY MaHHBIX OYeHb HEOOXO-
oM. Visual Prolog 7 mpemocrasnser redBlackTree makeTr mist moIepsKKH
TakuX HabOpOB.

Bo3MoxHOCTs 00BsABICHHS dOmain-a oOMmEro CHHcKa IMO3BOJSAET HC-
noJp3oBarhk obmuii PFC naker asst 00paboTKu CIHUCKOB.

Monnepixka nepemennnix B IDE

IDE mepeMeHHBIE MOTYT HCIIOJB30BATLCS B HACTPOIKax mpoekrta B (Pro-
ject Settings) nnst aupexropuii Brmouenus (Include directories) u naneneit
urctpymento (Tools Commands), takum o0pa3om, CTaHOBHTCS Ooliee
yo6Ho perynupoBath IDE u Project mactpoiiku ajist paboTsl Haa OOJIBIIH-
MH TIPOEKTaAMHU.
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Grid Control B kauecTBe 1eM0 nmpuMepa

Ha VIP ALC «xoHbepeHIMH OCBEIOMHIUCH 00 OOBEKTHO-
opuentupoBanHoMm GridControl, u Termeph OH BKIIOUCH B JEMO-TIPUMEPHI,
KOTOpbIE JOCTYIHBI IyTE€M BBIMOJHEHUsS] ycTaHOBKU Setup Examples mns
Visual Prolog 7.0 Commercial Edition.

IIpo6Jiema 0OpaTHOIi COBMECTHUMOCTH

1. He nonnepxuBarotcs ccputounsie domain-er (reference domain).
2. beuii BBeIGHBI HOBBIC CITy)KEOHBIC CIIOBA, KOTOPBIE HENB3sl OOJbIIE
HCIIONIB30BaTh B KAYECTBE HACHTHU()UKATOPOB:
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GbYHKIMOHNPOBAHNH ABTOMATU3HPOBAHHBIX MH(OD-
MAaITMOHHBIX CUCTEM B G-3KOHOMMKE M JIAHbI IIPAKTU-
YecKre PeKOMEHJIAINHN 10 MPOEKTHPOBAHUIO HOBOTO
TIOKOJICHNs] aBTOMATH3MPOBAHHBIX HH(MOPMAIMOH-
HBIX CUCTEM, IIPUMEHCHUIO 6&3 JAHHBIX U XPaHUJINIIL
JIAHHBIX, CO3JIAHMIO e-OUM3HEC IPHJIOXKEHMII M MeTo-
JIOB PYKOBOJICTBA IIPOIECCOM Pa3pabOTKH aBTOMa-
TU3UPOBaHHBIX Vl"(bOpT\'laIU/IO""l)IX CHUCTEM.

Knura ajipecoBana cTyIeHTaM BBICHINX TEXHHU-
YeCKMX U 9KOHOMHYECKHX Y4eOHBIX 3aBeJIeHHil,
MeHe/zKepam WI]CI)OI)I\VT&HVIOI""JX TIPOEKTOB M IIpaK-
TUKYIOHIUM pafipaﬁo'l"{MKal\/l aBTOMAaTU3UPOBAHHbBIX
uHMOPMAIIOHHBIX CHCTEM.

Jlormiueckoe IPOrpaMMHUPOBAHHUE Ha SI3LIKE
Visual Prolog. Yuc6Hoe mocobue st By30B
/ H. 1. Illykaunosa, T. A. Imurpuesa. — M.:
Topstaast suamst — Tesexom, 2008. — 144 c.:
ui., ISBN 978-5-9912-0033-2.

I/I3JIO)KC"I)I OCHOBBI JIOTHYECKOI'O llI)Ol‘pal\'ﬂ\'ﬂ/F
poBannsi Ha mnpumepe s3bika Visual Prolog. Pac-
CMOTPECHBI OIICAHHE IIPEJIMETHON 06JIaCTH U CTPYK-
'l‘ypa ]lpOl‘paMMbL aJH‘OpWTM p3,60'l"hl l/l"T(‘,p”p(‘,TBr
TOpa, BBOJL — BBIBOJI, IIPHEMbI U CPEJICTBA OPraHu3a-
UM MHTEPAKTUBHBIX IPOrPAMM, BOIPOCHI HEJETEpP-
l\ﬂ/l"le()Bﬂ""Ol‘O IIpOPpa]ﬂ]ﬂVIpOBa"“H his ynpamlcnwsi
BBIIIOJIHEHUEM [IPOrpaMMbl, pa3/INYHbIe C'l'pyKTypbl
JAHHBIX U HOpeJuKaTsl paboTsl ¢ HuMmH. KHura
COZIEP’KUT MHOTOYHCIICHHBIC IIPUMEPBI, HJUIIOCTPH-
pyt()ume TeopeTuvdeCKue IMOJIOZKeHUs UX PellleHns, a
TaKyKe KOHTPOJIbHBIE BOIPOCHI M IPAKTHIECKIE
samannst. MHOrme NpHMepbl OPHEHTHPOBAHLI Ha
CO3JJaHUE PEJISIIOHHON 6a3bl JAHHBIX U HAIHCAHIE
Pa3MYHbIX 3anpocoB K Heil. [locobue moxker GbITH
MOJIE3HO IpH u3ydeHnn Kypca «PyHKIHOHAIBHOE 1
JIOrIYIECKOE ITPOrPAMMUPOBAHIE .

Jlyist cTyJIeHTOB BBICHINX y4eOHBIX 3aBeJeHHIt,
IIPOrPaMMUCTOB, CIEIHAJIICTOB B 00JIACTH UCKYCCT-
BEHHOT'0 MHTEJUICKTA U 023 JaHHbBIX.

Ot C x C++: Yuebroe mocobue ams By-
3o / U. 10. Kamupun, B. C. HoBuukos. —
2-e u3j., crepeoruit. — M.: 'opstaast iunns —
Tenexom, 2012. — 334 c.: ni., ISBN 978-5-
9912-0259-6.

VuebHoe mocobue COJEPKUT HEOOXOUMbIE
TCOPETHYCCKHE CBEJICHUS U HAOOp YIParKHEHUHA n
38747 PA3JIMIHON CTENECHH CJIOXKHOCTH, IIO3BOJISIO-
MUX IPHOOPECTH HABLIKM IPAKTUYECKOIO IIPOrPaM-
MEpOBaHUs Ha ajropurmudeckux s3bikax C u C++
(Cn n Cn++) u HIPOKOHTPOJIMPOBATL YCBOEHHE
Mareprasa. [IpakTudeckne 3amamus s IPOrpaM-
mupoBanus Ha C-+-+ HMEIOT «CKBO3HYIO» CTDYK-
TYpY — PAacHpeJesieHbl 110 Mepe U3JIOJKEeHHs Pasjie-
s0B.  Marepunas YCHEIIHO  anpoOupoBaH
aBTOPAMH B BBICIINX TEXHIICCKUX yIeOHBIX 3aBejie-
HUSIX.

KHUT'A

JIjist CTYZIEHTOB BBICHINX U CPEJIHUX y4YeOHbIX
3aBeJIeHNil, MOKET OBITh HMCIOIb30BaHa HATHHAIO-
OIUMH TPOrPAMMHCTAMU IPH HU3YYEeHHH AJro-
purmudeckux s36ik0B C u C++.

Cepsep npuioxenuit «Zope». YueGHoe

nocobue jist By3os / C. 9. I'perep. — M.:
Topsaas muansa — Tenexom, 2009. — 256 c.:
ni., ISBN 978-5-9912-0112-4.

Paccmorpen  s3pik  mporpammupoBanus Py-
thon u Borpocs! npumenennst npuiozkerust ZOPE (Z
Object Publishing Environment) st paspa6orku
Web-npuiioxenuit. lano onucanme cuHTakcuca
s3pika  Python, mocrpoenmst CTpyKTyp —JaHHBIX,
Pas3bHUpPaIOTCs BOIPOCH! OOLEKTHO-OPHEHTUPOBAHHOIO
IIPOrpaMMUPOBaHUs. PacCMOTPEHBI  IPUHIHIIBL
paboThl cepBepa NpuiioXKeHuit Zope, ero oObeKTHas!
MoJestb U uHTepdeiic ynpasienus. O6cyxaa0T-
cs BOHPO(‘,I)I CHUHTaKcuca, llleBe}Lel”)l llpl/”ﬂepbl
HCHOJb30BAHUA A3BIKOB Pa3zpaboTKHU MabIOHOB
DTML u TAL, B3anmoseiicTBie ¢ peJISIIUOHHBIMU
6asaMu  JJAHHBIX, CO3JAHHE IIOUCKOBBLIX CILYKO.
PaccmoTpensl BOIIPOCHI HACTPORKM CHCTEMBI 6e30-
nacHocTu cepsepa. llocobue compep:kur 6oJibIIOe
KOJINYECTBO IPUMEPOB M KOHTPOJIBHBIE BOIPOCH IO
“3y‘iaC|\4")H\1 1‘07\'[3,]\17 4TO MOXKeT CJ]y)KWT]) OCHOBOI1
JUUIST TIOCTPOEHHUST JTAOOPATOPHOTO MIPAKTHKYMA.

Iyt cTyZeHTOB By30B, OOYYAIOIUXCS 1O Ha-
npasiernio 230100 — «MudopmaTuka 1 BBIYUCIIH-
TeJIbHAsE TeXHUKay, crenuasibaocT 230105 — «IIpo-
rpaMMHOE 00eCIIeIeHre BEIMICINTEILHON TeXHIKH I
aBTOMATH3UPOBAHHBIX CHCTEM», MOXKET OBITH IIO-
JIe3Ha clenuajaucTaM.

Cupasku no rexedony: (495) 737-39-27, WWW.TECHBOOK.RU





