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Abstract. In articol sunt descrisi etapele de dezvoltare a teoriei si practicii aplicdrii programarii logice.
Atentie sporitd este acordata disjunctiilor lui Horn, care direct pot fi considerati in calitate de parti
componente a unor programe coputationale prezentate in logica. Este descrisd sintaxa si procesul de
retransformare formulei logice de la o formula atomara pina la un model logic a lumei reale si prezentarea
lui (modelului) intr-o forma conjuctiv-normala care, in calitate de componente contine numai multimea
disjunctiilor Iui Horn. Forma obtinutd a formulei logicii predicatelor deja poate fi interpretata prin
intermediu unui motor de inferentd cum este, de exemplu, interpretorul limbajului Prolog.

Abstract. In this review paper a development stages of logic programming theory and practice of usage
are analyzed. Special attention is paid to the Horn clause, which formed the basis of computer programs
written in logic. The syntax and step by step transformation analysis is described, starting from atomic
formula of predicate logic to the logical model of the real world, presented in Conjunctively-normal form
and consisting of Horn clause set only. This set is almost the real program code written in the Prolog - the
logic programming language. It is mentioned that the resulting form is interpreted by the inference engine,
which is for example, the interpreter of Prolog programming language.

Pe3ome. B 0030pHOI paboTe mpoaHaIM3UpOBaHbI 3TAlbl PA3BUTUS TEOPUU U NPAKTHKA HCIIOJIB30BaHUS
JIOTHYECKOTO TporpammupoBanus. Ocoboe BHUMaHUE YAETCHO AU3BIOHKTaM XOpHa, KOTOpPbIE JIETJIN B
OCHOBY KOMIIBIOTCPHBIX MNPOTpaMM HallMCAHHBIX B JIOTHKE. OnuceIBaeTCs CUHTAKCUC U IIPOBOAUTCA
MOIIATOBBIA aHAJIM3 MPEeoOpa3oBaHU OT aTOMapHON (GOPMYINBI JIOTUKK TPEAMKATOB J0 JIOTHYECKON
MOJIENTN PEeabHOTO MHPA, PECTABICHHON B KOHBIOKTHBHO-HOPMAIILHON (hOpMeE U COCTOSIICH TOJBKO U3
MHOXECTBA JIU3BIOHKTOB XOpHAa. JTO MHOXECTBO MPAKTHYECKH U €CTh TEKCT pealbHOH MpPOrpaMMBbl
HaIMCAaHHOM Ha sI3BIKE JIOTHYecKoro nporpammuposanus Iposnor. Otmeuaercs, 4o noixydeHHas Gopma
MHTEPIPETUPYEMa C IIOMOIIBI0 MEXaHM3Ma JIOTHYECKOTO BBIBOAA, KAKOBBIM, K HpPUMEPY, SBISETCS
uHTEpHpeTaTop sA3bika [Iposmor.

KroueBnble cjioBa: JIOTHKA, JIOTUYCCKOC NPpOrpaMMHUPOBAHNC, TU3BHOHKTLL XopHa, SA3BIK HpOHOF

BBenenune

B XIX Beke mosBuUiCS mepBbIN (bopManbHBIN S3BIK JIOTUKKH - HWCYHUCIICHUE
BBICKA3bIBaHUM, @ HECKOJIBKO MO3/IHEEe 00Jiee Pa3BUTHIN SI3bIK — HCUUCIICHHE MPEAUKATOB.
TakuMm 006pa3oM, JOTUKY APUCTOTENS, TECHO CBSI3aHHYIO C €CTECTBEHHBIM SI3BIKOM, JUIS
pemieHust psAna 3anad TpeOyromMX  MOJHOM ¢dopManu3alud, YAaloCch HECKOJIbKO
OTOABUHYTH Ha BTOPOH IUIaH.

B pamkax »tux ¢opmanmusmoB wuaen PoOuncona, KoBanbckoro psma apyrux,
NPEUMYIIECTBEHHO OPUTAHCKUX YYEHBIX M CIEIHAIUCTOB, B 60-¢ TOABl MPONLIOTrO
CTOJIETUS 3AJI0KWJIM OCHOBBI TEOPHM JIOTMYECKOrO MPOTrPAMMHUPOBaHUA. A BOT nepBas
BepcUs S3bIKa JIOTHYECKOro mporpammupoBanus Ilpomor paspabortana ¢paniryzom
Anenom Konmepoo, nuHreuctoM no cneunanbHoctd. B 1971 romy, B Mapcene on

NPOJEMOHCTPUPOBAN paboOTy MEPBOr0 HHTEPHpPETaTopa s3blka MPOrpaMMHUPOBAHMUS
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[Tponor. Camo Ha3BaHue sA3bika [Iponor oOpa3oBaHO COEAMHEHHEM MEPBBIX TPEX OYKB
Kaxgaoro u3 cinoB  cinoBocodetanuss  "IIPOrpammupoBanne  JIOI'mueckoe".
OTtoxaecTBiATh s3bIK [Iposor ¢ camum JlornueckuM nporpaMMHpOBAaHUEM HE CIENYET.
[Iposnor - nump Manas 4acTb TEOPHUM JIOTUYECKOTO MPOrpPaMMHUPOBAHUS, HALLIEIIAs B
TaKOM BHJIE CBOE IIPAKTHYECKOE IIPUMEHEHHUE.

HTtak, yto npeacrasiseT coOoi Joruueckoe mporpaMMHpoBaHue Kak Teopus. B ocHose
A3bIKa JIOTMYECKOrO0 IPOrpaMMMPOBAHUS JIEKAT JJIEMEHTHl JIOTMKH. [Iporpamma,
HalMCaHHAas Ha TaKOM f3bIKE, NPEICTaBIseT COOON MHOXXECTBO IU3IBIOHKTOB ((hpa3)
XopHa. Ilpouecc BbpIBOJA@ YMO3AKIIOYEHHS HA OCHOBE HEKOTOPBIX MPEANOCHUIOK
Ha3bIBAIOT JIOTMYECKMM BBIBOAOM. B HeM Kiacc NpeauKaToB OJHOTO CYXKIECHHUS
corjacyercs ¢ KJIAacCoM CYOBEKTOB JAPYroro CyxiaeHus. B Xoje BbIBOJa Ha OCHOBE
CyObEeKTa OJIHOTO CYXXICHMsS M IpeauKaTa JPYyroro CyxiaeHus (popMupyercss HOBOE
cyxnenue. Takum o0pa3oMm, JOrMYECKUM BBIBOJ MOXKHO OIPEICIUTh M KaK HEKH
IIPOLIECC PACCYKICHUS.

B nanHoii craree, kak U B pabore [13], MBI OrpaHMYUMCS PACCMOTPEHHUEM JIULIb
AJIEMEHTaMU  TEOPUM  SI3bIKa  JIOTUYECKOTo  IporpaMMupoBaHus. Jlormyeckoe
IpPOrpaMMHUPOBAHUE - 3TO YHUBEPCAJIbHbBIN, A0CTPAaKTHBIN S3BIK, IPEIHA3HAYECHHBIN IS
Npe/ICTaBICHUS 3HAHUM U pellieHus 3a7a4d. DTO OJMH U3 MOAX0A0B K HH(OpMaTHKe, TPU
KOTOpPOM B KaYECTBE A3bIKa BBICOKOTO YPOBHS UCIIOJIb3YETCS JIOTHKA ITPEAUKATOB IIEPBOTO
nopsika (BeTBb popmanbHOU oruku) B hopme dpas Xopha [1, c.17].

[Tponor 6osee mpucmocobeH I peleHus 3a1a4 UCKYCCTBEHHOr0 MHTesuIeKkTa. OTHaKo
CUYUTATh €r0 TAKOBBIM, B CMBICJIC €IUHCTBEHHOCTH, ObIII0 ObI HeBepHO. JIMCII umeeT He
MEHBIIYI0O HU3BECTHOCTh B c(epe MCKYCCTBEHHOro HHTeiekTa. [Iponor nocraTtoyHo
XOpOILIO MPUCIIOCOOJIEH M K PEIICHUI0 JPYrux 3ajad, U BCe ATO JEeNaeT ero Bechbma
NpUBJICKATENIbHBIM M TEPCIEKTUBHBIM. Bce ke, ero M3sIHOCTh NpU NOCTPOCHUU
AJIEMEHTOB CHCTEM HCKYCCTBEHHOIO MHTEIJIEKTa HE yZAep)kKaja aBTOpOB MOHorpaduit
[2,3] ot xenaHus 0OpaTUTh BHUMAaHHUE YUTATENICH Jake B HA3BAHUSAX CBOMX KHHT Ha TO,
yt0 IIposor - A3bIK HICKyCCTBEHHOT'O MHTEIIEKTA.

S3pIk  mporpammupoBanus IIposor mnpusiekareneH cBoed mnpoctoTou. Ilposor —
nporpaMMmy JIETKO 4YWTaTh. YHUBepcalbHble ¢GopManu3Mbl (pa3 XopHa, MEHbIIE
nojBepratoT Tekct [Iposior — mporpamm BIUSIHUIO MAIlIMHHO-3aBUCUMBIX OCOOCHHOCTEH,
HEXEJIU POrpaMMbl, HAITMCAHHBIE HAa APYTHX A3bIKax [1, c.18].

B Hacrosmee Bpemsa Ilposor - mmpoxo m3BecTHbM s3bIK. Han paszsutmem IIpostora
paboTalOT U3BECTHBIE HAYYHBIE IEHTPHI U KPYITHENUIINE KOMIIAHUA MHUPA, CPEAN KOTOPBIX
Acconmanust Jlornueckoro IIporpammmupoBanus (Jlommon) [14], Ilentp PazButus
[Tponora (Konenraren) [15] u npyrue [16].

[Ipy uCmONAB30BaHUU SA3bIKA JIOTUYECKOIO MPOTrPAMMHUPOBAHHS OCHOBHOE BHHMMAaHHE

yIETSIeTCsl ONMUCAHUIO CTPYKTYpPhl MPUKIATHON 3a/lau, a HEe BbIPAOOTKE MpearucaHui
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KOMIIBIOTEPY O TOM, YTO EMY clieyeT jieaaTh. C NOMOIIbIO JOTHYECKUX TPOIPaMM MOYKHO
ONMCaTh M pEAN30BaTh TAKKE PESLUOHHbIE 0a3bl JAHHBIX, 33Ja4d MPOTPAMMHOM
WH)XEHEpUU W IpeactaBieHus 3HaHui. Ha IIposore MoXHO peann3oBaTh U MHOTHME
JIpyTHe 3a/laydl, — BOIPOC CTOUT TOJBKO B CTENEHHU 3()P(PEKTUBHOCTH U LIETECOOOPa3HOCTH.
S3pIK pOrpaMMHpOBAHMsI HAaBSI3bIBA€T I0JIH30BATENSIM OIPENEICHHbI B3IV Ha
OKpY)Xalolil Mup. DTO MPOSIBISETCS B TOM, YTO MPOTPAMMUCT, JUIUTEIBHOE BpEMs
HOJIB3YIOIIUNCS HEKOTOPHIM SI3bIKOM U YCBOMBIIMH COOTBETCTBYIOLIUM 3TOMY SI3BIKY
B3IJISLT HA MUD, OyZIeT CTPEMUTHCS HAaXOAUTh HOBBIE c(pephl MPUMEHEHHUS JUIsl TEX TUIIOB
BBIUMCIIEHUH, K KOTOPBIM JIaHHBIM A3BIK MPUCIOCOOJIEH, U OyneT u3derars 3amad, AJs
pelIeHns KOTOPBIX 3TOT A3BIK He roaurtcd. LlenecooOpa3Ho OLEHUTH B3IJSAAbI HA MUD,
HaBSA3bIBAEMbIE PA3JIMYHBIMU SI3bIKAMH IPOTPAMMHPOBAHUS, B COOTBETCTBHUH C TEM,
HACKOJIbKO XOPOILIO OHH COTJIACYIOTCS C TOCTABJICHHBIMU LIEsIMU. JlaHHbBIE pacCyKIeHUs
OTHOCSTCS K METa IIPOrpaMMHON HHXKEHEPUU: 3a/1aHa LeJIb IPOrpaMMHUPOBAHUS - CIIEYET
ONpeNeanTh, Kakue S3bIKM M MpOrpaMMHBIE CpEACTBa HAWIY4IIUM 00pa3oM

yAOBJIETBOPAIOT €M [1, c.13].

O soru4eckoM NpPOrpaMMHPOBAHHUHU KaK TEOPHH
Kak yxe oTmeuanoch BbIIIE, JIOTHYECKOE MPOrpaMMHUPOBAHUE 3apOJWIOCH B HEIpax
dbopManbHOM JOTUKH U 0€3 HEKOTOPHIX BAXKHBIX AJIEMEHTOB JIOTUKHM BBICKA3bIBAHUM U
JIOTUKHU TIPEIUKATOB HAM HE 0OOUTHUCH.
Jlornka BbBICKa3bIBaHUIl — MIPOCTasi TEOPHs, HO OHA LIMPOKO UCIOIb3YETCS B Pa3HbBIX
obnactsax. OHa JIEKUT B OCHOBE MIPAKTHUYECKH JTFOOOW JTIOTUKO-MaTeMaTUYeCKON TEOpHH,
€€ MPOCTOTa HE MPEMATCTBYET OBITh BHICOKO COJEP)KATEIBHON U IIUPOKO MPUMEHUMOMN
JUIS 3a7ad KaK TEOPETHYECKOro, TaK M MPHUKIATHOTO xapakrepa. HMudopmatukam
HE00X0JIMMO 0CO00 CTapaTeIbHO OTHECTUCH K M3YYEHHUIO JIOTUKU, YTOOBI BIOCIEICTBUU
ObuTO0 Jlerye pa3o0OpaThCsi BO MHOTOM, BKIIIOUYas JIOTUYECKOE MPOrpaMMHUPOBAHUE,
NPUHIAI pabOThl WHTEPIPETATOPOB S3bIKA JIOTMUECKOTO MPOTPAMMHUPOBAHUS |
KOHCTPYKUHUW s13bIKOB THIa [IpoJtor.
Kak wn3BeCTHO, JIOTMKa BBICKa3bIBAHUW A3TO S3BIK, KOTOPBIM HM3y4aeT 3JIEMEHTapHbIE
BBICKA3bIBaHUsI, T.C. BBICKA3bIBaHUS (TIPEHJIOKEHHUS), KOTOpHIC HENIb3s pa3OuTh Ha
KOMITOHEHTBI. OHM MOTYT OBITh 0003HaUYEHBI, HAPUMEP CUMBOJIAaMH P,J,I U Ha3bIBATHCS
Janee Kak ayeMeHTapHbie GpopMynbl. UHTEppeTUpYIOTCS Kak ucmuHa unv aoxcw [U,
.
Jloruka npeauKaToB MO3BOJISIET BOUTH BO BHYTPEHHIOK CTPYKTYPY BBICKA3bIBAaHUS, T.€.
umes: npenacrasienue Buaa p(a,b),p(b,c),g(a,c) u HaspBaTHCA yKE ATOMapPHBIMU
dbopmynamu. Ho WHTEpHpeTHpPYIOTCS, TaKKe KaK B JIOTUKE BBICKA3bIBAHUH, TOJBKO

BOeIUHO Kak [HU, JI].
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Cno>xHbl€ BBICKa3bIBaHUS (POPMUPYIOTCS C IOMOIIBIO CBA30K, AaHAJIOTMUHBIX COI03aM 1,
0003HayaemMoro B popmyJie ¢ IOMOIIbIO CUMBOJIA - A, KHIIN» - V, «ECTH ..., TO» - D,«TOraa
U TOJIBKO TOTJA, KOT/Ia» - = u OTPUIIAHUs «HE» 0003HauaeMoro - —. [IpuoputeTHOCTH
CBSI3KM B CJIO)KHOM BBICKAa3bIBAHWU YCTAHABIMBAETCS, TaKK€ KaK U B MaTeMaTHKe, C
MOMOINbI0 CKOOOK. WMHornma, mjisi mNpeacTaBli€HUs COBOKYIMHOCTH BBICKa3bIBaHUM,
o0pa3ylonmx HEKH eIHWHBIA TEeKCT, WCIOIb3YIOT 3HAK «,». B JOruke mpeaukaToB
OTIEpUPYIOT €llle KBaHTOpaMU OOLTHOCTH U KBAHTOpPAMU CYILIECTBOBAHUS, MOHSATHUSIMHU O
KOHCTaHTe W nepeMeHHoil. [IpaBuna moctpoeHus: GopMyn CBOISTCS K YCTAaHOBIICHHUIO
0asuca, 9TO IeMEHTAPHbIC BHICKAa3bIBAaHKS P U (| B JIOTMKE BbICKa3biBaHui (v p(a,b) u
q(X,y) B JOrMKe NpPEIUKATOB), €CTb  (GOpMYJbl (dJIEMEHTApHBIC MM aTOMapHBIC
dbopMybl), a CIOXHBIE BBICKa3bIBaHUS (QOPMUPYIOTCS  TOCIEAOBATEIBHBIM
NPUMEHEHHEM MHAYKTUBHOTO mara —P, P AQ, p v, p>Ju p =7 HEOOXOAUMOE YHUCIIO
pas.

HctunaHOCTH GOPMYIT yCTaHABIUBACTCS C MTOMOIIBIO TAOIUI] UICTUHHOCTH, (HOpMyIT Oojee
CIOXHBIX - anropuTMuuecku. MHTepriperanus, Ipu KOTOpOW 3HAYEHHWE HCTUHHOCTH
dbopmybl ecth M, Ha3BIBAIOT MOOenbI0 3TON hopMyIibl. DopMyIly, JAOMYCKAIONIYIO OJHY
win 0Oojee YeM OJHY MOJIelb, HA3bIBAIOT BBHIMOJHUMOW, HU OAHY MOJEIb —
HEBBITIOTHUMOM. Eciii oHa  momyckaeT Mozenb mpH J000M 3HAYCHUH, BXOASAIINX B HEE
aToOMapHbBIX (OPMYII, TO €€ Ha3bIBAIOT OOIIE3HAYUMOM.

Hns uHTepmperanud (QopMya C TOMOIIBI0  aJTOPUTMUUYECKUX METOJO0B MOTYT
NPUMEHSITHCS DKBUBAJIGHTHBIE MPEOOpa30oBaHUsl C IENbI0 WX TPUBEICHUS K HEKUM
HOpMaJbHBIM (hopmam.

B ormueckoM mporpaMMHUpOBAHUM OINEPUPYIOT, KaK MPaBUIO, KOHBIOHKTUBHO-
HOPMaJbHBIMH WJIH JU3BIOHKTUBHO-HOPMaJbHBIMH (GopMaMu. B 1maHHOW cTaThbe MBI
OTPAaHUYUMCSI PACCMOTPEHHUEM JIHIIh KOHBIOHKTUBHO-HOPMAIBHBIX (opM. [ns sToro
YMECTHO BBECTH MOHITHUE O IU3BIOHKTE.

JAu3bIoHKT. J[n3bioHKTOM (Clauses) Ha3bIBaeTCs TU3BIOHKIIMS KOHEUYHOTO YHMCIIa JIUTEP,
T.€. DJIEMEHTAPHBIX BBICKAa3bIBAHUM WM €10 OTpulanuil. Ilycte p1, p2, «o.y pnuQ, g2, ...y
gm MHOXECTBO JIUTEP, TOTJa (OpMaibHOE MPEICTABICHUE TU3BIOHKTA MOXET OBITh
CIEYIOMUM: (PLV P2V oo VP V—QLV—2,ee0y —Om).

[lonsiTie O MU3BIOHKTE MMEET BaXKHOE 3HA4YeHue Mg npaktuku. OnucaHue 3aaad u
QITOPUTMOB B  TEPMHMHAX  JU3BIOHKTOB, COCTABJISIIOT  OCHOBY  JIOTHYECKOTO
nporpamMmmupoBanusi U si3bika [Ipomor B wactHoctH. CobctBeHHO [Iposor omepupyet
TOJIBKO TOJKIACCOM JU3BIOHKTOB, HA3bIBAEMBIX XOPHOBCKUMH JU3BIOHKTAMH, PE€Ub O
KOTOPBIX TIOMIET HIKE.

IlycTol TM3BIOHKT, T.€. TU3BIOHKT, HE UMEIOIMIA HU OJHOM JINTEPHI - €AUHCTBEHHBIN 13

TM3BIOHKTOB, KOTOPBIA HEBBINMONHUM. Ero o0o3nauator yepes JI. OnpeneneHne MOHATUS
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NyCTOM JU3BIOHKT OYEHb Ba)KHO B JIOTMYECKOM IporpamMmupoBaHuu. C ero BBEAEHUEM
HOSIBJISIETCS] BO3MOKHOCTbD JIETEPMHUHALIMH 1I€JIM B aBTOMAaTHUYECKOM peIIaTese 3aaay.
KonbronkruBHo-HopmanbHbie ¢opmbl (KH®). Pazo0paBminch ¢ HOHATHEM O
nu3bloHKTE, naaum cedac onpeneneane KH®. KH® — 370 KOHBIOHKIMSA KOHEYHOTO
qrciia AU3bIOHKTOB. @OpMaIbHO €ro MOXKHO MPEICTABUTD CIIEAYIOUM 00pa3oM:
PL1vp2v ..V p)AQL V.o vV OQm) AceA(TLV T2V o Vo).
B teopernko-muoxxecTBeHHOM nipencraieHnu KH®, o6o3nauennas uepes S, Oyzaer:
Se{(prvpev ...v pr), QL V... vV Q) seee, (L V 2V oo v D)
Jlio6as popmyna MokeT ObITh MpeoOpa3zoBaHa B JIOTHUECKH dKBHUBaJIeHTHYIO eii KHO,
UICTIOJTB3YS COOTBETCTBYIOIIUE SKBUBAICHTHBIE (popMynsl [2,4,5,14 u np.] .
Onpenesnenne XOpPHOBCKOI0 AM3bIOHKTA. B Hacrosmei pabore, OyeM paccMaTpuBaTh
TOJIBKO CITy4aid 1711 XOPHOBCKHX JTU3BIOHKTOB, B KOTOPBIX JOMYCKaeTCsa HAIMYUE He Ooliee
OJIHOW TO3UTHUBHOM JUTEpPHl. B COOTBETCTBUUM C 3THUM ONPEIEICHUEM, IU3BIOHKT
—Pv—Qv—I\s, sBisieTcs XOpHOBCKUM. OH 3KBUBAJICHTEH MUMILTUKAUU (P A 0 A F)DS.
Ecnu 5TOT ke AN3BIOHKT Nepenucarb B BUAE S:-P,q,I. , TO IpHU TaKO# 3alIMCU XOPHOBCKUI
JTU3BIOHKT MOKHO YHOJOOWTH MpaBHIy MEPENHCHIBAHUS, a MHOXKECTBO XOPHOBCKHX
JTU3BIOHKTOB — HEKOTOPON KOHTEKCTHO-CBOOOIHOHN rpammatuke [8, c. 49]. B Helt
BBICKa3bIBaHHUA M CUMBOJA J/ MOXXHO paccMaTpuBaTh B KayeCTBE HETEPMHHAJIbHBIX
CUMBOJIOB 3TOM rpaMMaTuku. Takas popma npeacraBieHus 01u3Ka U K popMe, MPUHATOM
B s3bIKE IporpaMmmupoBaHusi [Iposor ecnu auTepsl paccMaTpuBaTh KAaK BbI3bIBa€MbIe
IPOLENYPHI.
YHUTApHBIN XOPHOBCKUW JU3BIOHKT — 3TO JU3BIOHKT, COJEpKallMid OJHYy —
€AMHCTBEHHYIO MOJOKUTENIbHYIO JuTepy. Popmar 3anucu: S:-. ITOT JU3BIOHKT CIYKHUT
JUTSI TIPEICTABIICHUS HEKOTOPOTO (haKTa.
XOpHOBCKHI JU3BIOHKT HA3bIBAE€TCS TOYHBIM, €CJIM OH COACPKUT OAHY MO3UTHBHYIO
JUTEPY U OJHY WK OoJiee HeraTuBHbIE JUTEPbl. TOYHBIA TU3BIOHKT BbIpaXKaeT MpaBuio,
B KOTOPOM HETaTHBHbIE JIUTEPHI - TUIIOTE3bl, MPEJCTaBICHHBIE COOTBETCTBYIOIIUMHU
BBICKA3bIBAaHUSIMU, a TO3UTHUBHAS JIUTEpa — 3akitoueHre. @opmart 3anucu: S:-p,d,r. Ito
BBIpa)KEHUE COOTBETCTBYET 3aIMUCH JIJISl TOUHOTO JTU3bIOHKTA.
HeraTuBHblii XOPHOBCKUN NHU3BIOHKT MPEACTABUM B cienayrouieM Buae: JI:-p,d,r. OnH
COOTBETCTBYET MOHATHUIO «II€Jb, BOIPOC)» WM TOYHEE «OTPUIIAHHUE LI€NH, Bompoca». B
MIPUBEJICHHOM IIPUMeEPE LIeIb CloxkHas. [Ipumep npocrout uenu: JI:-p.
®opmar 3anucu 1enu u dakra B TypOo-Ilpomore (Hanbosiee m3BecTHAs BEPCHUS SI3bIKA
JIOTUYECKOTO MPOrpaMMHPOBAHUSL JJIi PYCCKOSI3bIYHOM ayAMTOPHHM, B CBS3H C
UMEIONUMHUCS MHOTOYHCIICHHBIMH  PYCCKOSI3BIYHBIMH  ITYOJIMKAIMSIMHU)  HECKOJIBKO
OTJINYAETCS OT 3alKUCH, IPUBEACHHOMN BBIIIE 3alUCH, XOTS HECET Ty K€ CMBICIOBYIO
Harpy3ky. 3anuch npoctoi uenu B Typoo-Ilponore: p. 3anucek CloXKHOW LIETU B 3TOM

s3pIke: P,g,r. 3anuck dakra: p. OnHAKO, YTOOBI HE TEPEIyTaTh, HApUMEpP, QaKThI p C
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BompocaMu p, (GakThl W TpaBUja 3alHCHIBAIOTCS B OJHOM pasjielie MpOoTrpamMMbl,
obo3HawaeMoM Clauses, a menu 3amUCHIBAIOTCS B JPYrOM pasfelie MpOTrpaMMEI,
obo3Havaemom goal.
Jloruka npeaukaroB. [0 HacTosIIEro MOMEHTAa, JUIsl OMNMCAHMS psia SJIEMEHTOB
NPUMEHSIEMBIX B JIOTUYECKOM MPOrpaMMHUPOBAHUHU, MBI OOXOAWIUCH (DopMaIU3MOM
JIOTUKUA BbICKAa3bIBaHUM. JI7s BBINOJNHEHUS TMOCIEAYIOIIMX IIaroB B JIOTHYECKOM
IpOrpaMMHUPOBAHUU MOHATO0UTCS (HOPMATTU3M JIOTUKH MPEAUKATOB.
Kak y>xe oTMeuasnoch BbIIII€, B JIOTUKE MPEAUKATOB dJIEMEHTAPHOE BHICKA3bIBAaHUE TaK XKeE,
Kak ¥ B JIOTMKE BBICKa3bIBaHUM, paccMaTpuUBAETCd KaK HEYTO LEJIBHOE,
uHTepnpeTupytomeecs co 3HaueHueM wiu MCTHHA v JIOKb, HO 1pu 3TOM
NpPEJCTaBIsSETCS BO3MOXKHBIM  (hopMain3oBaTh U BHYTPEHHIOIO  CTPYKTYpY.
[IponemoncTpupyeM  3TO Ha mpocToM mpumepe. IlycTh umeeM »3ieMeHTapHOe
BBICKa3bIBaHUE:

«A3vik Ilponoz r¢hpekmuenee azvika C».
B Tnoruke BbICKa3pIBaHM MBI MOXKEM YCTAaHOBHUTH JIMIIb HCTHHHOCTH OTOTO
BBICKa3bIBaHUs. B j10rMKe npeaukaToB MpeACTaBIsSETCA TAKKE BOZMOXKHBIM MPEACTaBUTh
ATO BBICKA3bIBAHUE B BHUJIC aTOMapHOU (HopMyIibl (aTOMa) ¢ BHYTpeHHEHN CTpyKTypoil. s
ATOr0 OTHOUICHUE «I¢hhexmuernocmsv) B NPUBEACHHOM BbICKa3bIBAHUU 0003HAYUM €TO
yepe3 P, a CBsA3aHHBIC C OTUM OTHOIIEHUEM OOBEKTH “a3sik IIponoc* n  “azvik C”
0003HaYMM COOTBETCTBEHHO 4epe3 (i u (2. Torma QopmalbHBIM TpeacTaBICHHEM
aToMapHoOU popMyIbI 715t

Hzvik Ilponoz  r¢ppexmuenee  azvika C.

00BEKT OTHOIIICHUE 00BEKT
o[} P 02
Ooynet BeIpakeHue Buaa: P(Qz, g2). st Toro utoObl OnepupoBaTh MOHATHIMH JIOTHKH

MIPEAMKATOB OYEHb BaKHO MMETh 0OJIee YeTKOe MpeICTaBICHUE 00 aToMapHOi hopmyiie
U HE 3aIyTaTbCsl B MHOXXECTBEHHOCTH ONPEJCNICHUI Ka)XJI0To U3 €€ 3JIEMEHTOB. JTU
ompeieNIeHNs JOCTATOYHO XOPOUIO JAIOTCS B Pa3HbIX JINTEPATypHBIX HCTOYHUKaAX [1, 4, 7,
13,14]. U Bce ke, Kak MOKa3bIBAaET MPAKTUKA, OHU TPYTHO OCBAWBAIOTCS CTYACHTAaMH B
nporecce o0yueHus.

Ham mpencraBisieTcss MoJIe3HBIM JPEBOBUIHOE TPEACTABICHUE aTOMAapHON (GopMyIbl
(puc.1), npennoxxenHoe B [14] ans Goyiee JErkoro OCMBICIEHUSI BCEX €€ AJIEMEHTOB BO
B3aUMOCBSI3SIX.

B xauecTBe cMMBOIMYECKOTO 0003HAUCHHUS B aTOMapHOU (hOpMyIie OTHOIIEHHUS BOOOIIE U
st P B gopmyne P(Q1, (2) MCHONB3YIOT TEPMUH TOJ Ha3BaHHEM «HPEOUKAN) WIIH
«npeduKamuasa KOHcmanmay» , a 00bEKTOB (1, (2 —«mepmbl», KOTOPHIE BBHICTYNAIOT B

POJIM apryMCHTOB 3TOr0O ImpeauKara. KommuecTBo APTYMCHTOB B IIPCAHUKATE ONPEACIIACT
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ero apHocth. Hammpumep, npeaukar P(Q1, §2), UMeeT apHOCTH J1Ba, MpeanuKkaT P — apHOCTh
Hyinb, P(a,b,c) - Tpu.
Wrtak, atomapHas (popMyiia Wik aTOM — 3TO MpeaukaTHas Gopma (Hampumep, p(a,b) wim
p(a,b,x) ), mpeacraBnennas B mpedukcHOW (opMe, I HEKOTOPOE  OTHOIICHHE
(Hanpumep, S=t), mpencraBieHHOe B HHPEKCHOI hopme. MHpekcHas popma MOKeET ObITh
3aMeHeMa Ha MPe(UKCHYIO, €CJIM TaKOe COTJIAlIEHNE B KOHKPETHOM Clly4ae JOMyCTHUMO.
Torpa, Ay Haliero mpuMepa, 3Ta aromapHast Gopmyiia MpeAcTaHeT Kak
=(s, t).
OObeKkTaMu JIOTUKU MPEIUKATOB SIBJISIIOTCS IEPEMEHHbIE U UHANBUIHBIE KOHCTAaHTHL. B
S3bIKE TPEIUKATOB COJEPKUTCA S3BIK BBICKA3bIBaHWU. BbICKa3biBaHME B JIOTHKE
NPEeIMKATOB pacCMaTpPHUBAECTCs KaK MpeIuKaTHas KOHCTaHTa 0e3 aprymeHToB. Ee emie
Ha3bIBAIOT HYJIbMECTHOMN MPEANKATHON KOHCTAHTOW WMJIM KOHCTAHTa apHOCTHU HYJIb.
B ecTecTBEeHHOM SI3BIKE YACTO BCTPEUAIOTCS BBIPAKECHUSI TUIA «IJISI BCEX MYKUMHY, «JJIS
HEKOTOPBIX CTYACHTOB» M MHOXECTBO JIPYrUX, AaHAJIOTUYHBIX WM BBIPKCHHM.
BripaskeHus OOIIHOCTH THUIA ISl BCEX...» B JIOTHKE MPEAUKATOB HHIACHTU(DUIUPYIOT
yepe3 KBAaHTOP OOUTHOCTHU, «JIJIs1 HEKOTOPBIX. ..» — KBAHTOP CYIIECTBOBAHUSI.
3anuch PxP(x) 03HAYaeT <« BCAKOTO 3Ha4YeHUsI X P(X) — HCTUHHOE BBICKa3bIBaHUEY.
IIpumep: Va(x?+1>0) — 114 BCAKOro 3Ha4eHUs X HEPaBEHCTBO (x>+1>0) - ucTUHHO.
3anuch ZxP(x) 03HAYACT «J1JIsl HEKOTOPBIX 3HAYCHUN X P(X) — MICTUHHOE BBICKA3bIBAHUE.
Hanpuwmep: Zx(3+x=3) — npu x=0 paBeHCcTBO (3+Xx=3) — UICTUHHO.
CrnenyeT MOMHUTB, YTO, €CITU B COCTaB (DOPMYJIIbI BXOJIUT NIEPEMEHHAsI, TO MePe1 TeM, Kak
aToil (dopmyle MOXHO OyAeT TPUCBOUTH HCTUHHOCTHOE 3HAYEHUE, TMEPEMEHHYIO
HE0OXO0IMMO KBaHTU(UIIMPOBATh.
OCHOBHBIC CHUMBOJIBI SI3bIKa JIOTUKH TPEIUKATOB 3TO TIEPEMEHHBIC, WHIAUBUIHBIC
KOHCTaHThI, IPEIMKATHbIE KOHCTAHTHI, CBSI3KU (OTPULIAHNE, KOHBIOHKIIUSA, TU3BIOHKIINS,
UMIUTHKAIUS ¥ DKBUBAJIEHTHOCTD ), KBAHTOP OOIIHOCTH M KBAHTOP CYIIIECTBOBAHMUS.
IlepemenHble U UX poJib. B MmaTeMaTrke nepeMeHHbIE TO3BOJISIIOT YKa3aTh B CTPYKTYpeE
MaTEeMaTHYEeCKOT0 00BEKTa TE MECTa, KOTOPBIEC IPU UCTIOIL30BAHUH ATOTO 00BEKTa OYIyT
3aHATHI APYTUMHU 00BbeKkTaMH. [lepeMeHHbIe Moapa3esatoT Ha CBOOOJHBIC U CBSI3HBIC.
Hamnpumep, B hopmyie
n
S=>6X,
i=1
X - cBOOOJHAS IEPEMEHHAs, a | — CBSI3HasL.
B noruke u3 MHTYUTUBHOTO MOHUMAHUSI KBAHTU(UKAIIMHA BBITEKACT, YTO WMEETCS CBS3b
MEXIy BXOXIEHUSAMH TIEPEMEHHOH, cojaepikamieiics B KBaHTH(uKanuu. PaccMoTpum
dopmymy
Vxp(x).
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3/1ech NepeMEHHAs X «CBS3aHAY.

O6uacTp IeHCTBUS HEKOTOPOM KBAaHTHU(UKALIMK €CTh (OPMYJIa, K KOTOPOU PUMEHSETCS
3Ta KBaHTU(UKAIUsA, a TEPEMEHHAsl X B KBaHTH(UKAIUAX VX WKW JX Ha3bIBaeTCs
kBaHTU(UIIMPOBaHHBIM. Kaxkioe BXOXJIeHHUE MEPEMEHHON X B 00JIacTh JEHUCTBUS 3TOM
KBaHTH(UKAIIUK SBISIETCS CBSA3HBIM. Paccmotpum apyryro gopmyny: VX p (X ) ~q(X).
3/1ech MepBOe BXOXKICHHE IMTEPEMEHHON X — «CBSI3aHO», BTOPOE — «CBOOOTHOY.

O0 uHTepnperamuu ¢opmMysa B JIOTHKe NpeIuKaToB. Tak ke, KaK U B JIOTHKE
BBICKA3bIBaHUM, (HOPMYJBI JIOTUKH MPEIUKATOB MOTYT OBITh HHTEPIPETUPOBAHBI CO
sHayenusmu [HM, JI|. OgHako B JOTHKE MPEAUKATOB (HOPMYJIBI COCTOST HE TOJBKO U3
noAGpOpMYJI WU TUTEP, HO U U3 TEPMOB, T.€. IEPEMEHHBIX U PYHKIIMOHATIBHBIX (OPM WIIH,
KaK UX €IlIe HAa3bIBAIOT, (PYHKIMOHAIBHBIX KOHCTAHT, COOTBETCTBEHHO COEAMHEHHBIX C
MOAXOASAIINM YHUCIOM TEPMOB. TepM HMHTYUTHBHO O3Ha4yaeT 00BekT. ClemoBaTeabHO,
HHTEpIpeTaus JOJDKHA CHeHU(PHUIIMPOBaTh MHOXKECTBO OOBEKTOB, Ha3bIBAEMBIX
00J1aCThIO MHTEPIPETALTHH.

PaccmoTpuM ouH B3 CITOCOOOB MTOCTPOCHHS CEMAHTHUKH JIOTHMKU MPEAUKATOB, KOTOPBIM
3aKJTFOYACTCS B CICTYIOIIEM:

1. Beimensercs HEKOTOpOE HEMYCTOE MHOXKECTBO, Ha3pIBa€MOE  OO0JACTHIO
UHTEpIpETAIIH.

2. Onpenensiercss PyHKINSI, COTTOCTABIISIONIAS BEIPAKCHUSAM sI3bIKa 00bEKThI, MHOXKECTBA
00BEKTOB WIJIM OTHOIICHHUS MEXKy 00BEKTaMHU 00JIaCTH HHTEPIIPETAIUH.

3. Ha 3TOli OCHOBE ONpPEAENAIOTCS Ba)KHbIE MOHSATHS BBINOJIHUMOCTH, UCTUHHOCTH U
oOmie3HauynMocTu (POpMyI pacCMaTPUBAEMOTO SI3bIKA.

bonee mnonpoOHyro wuHbOpMaIMIO O MEXaHU3ME HHTEpIIpPETAllMi S3bIKa JIOTHUKH
NpeIMKAaTOB MOXKHO HaiiTH B [4, €.62-64] u [6, c. 23-24].

B rnoruke mnpeaukatoB, B JOMOJHEHHH K HWMEIOIMIUMCS B JIOTUKE BBICKA3bIBAHUI
HKBUBAJICHTHBIM MpeoOpa3oBaHUsIM, €CTh CBOU JIOMOJHUTEIBHBIE CXEMbI (QopMy,
OIKCHIBAIOIINX B3aUMOOTHOIICHUS MEK/y KBaHTH(GHUKaMIMu U cBsiskamu [ 4, 9, 11,13].
IIpenBapennas ¢gopma u ee cBs3b ¢ GopMyJamMH JIOTUKH BbICKa3biBaHuil. [lo
AQHAJIOTMH C JU3BIOHKTUBHOW W KOHBIOHKTUBHON HOpManbHBIMH (opmamu (HopMy,
NIPUBEICHHBIMU B JIOTHKE BHICKA3bIBAaHUH, IPUBOISATCS K HOpMaIIbHOU (hopme U hopMyITbI
JOTUKU TpeaukaTtoB. OjHako MpoOJEeMbl, BO3HHUKAIOIIME TMPU OMEPUPOBAHUHU C
KBaHTU(DUKAIUSIMH, U 00JIACTH UX JICUCTBUS OBIBAIOT CIIOKHBIMHU.

[Ipobnema ymporaercs s cirydasi mpeaBapeHHbIx ¢hopm. Kak nzBectHo, mpenBapeHHas
dbopma ecth ¢opmysa, coCTosIIas W3 MaTPUIBI, Teped KOTOPOM CTOUT KOHEYHas

MOCIIeIOBaTeNbHOCTh KBaHTH (UK. Dopmyna umeet Bua QiXi, Q2X2, ..., OnXnM, T1e
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cumBost Q o3Hawaer ymbo V, nmubo 7, ansg i= 1,2,..., n u M — dopmyna (MaTpuia), He
cojieprKaniasi KBaHTU(DUKAIIHA.

OTH KBaHTU(PUKALHUU OTHOCATCS K pa3JIMYHBIM [EPEMEHHBIM M HX MOPAIOK —
cyliecTBeHeH. B ciyuae moBTopeHus: KBaHTU(UKALMI AJI1s1 OTHOM U TOM K€ MepeMEHHOMI
MOKHO TMpPHUHATh, YTO CYIIECTBEHHA TOJBKO camas IepBas KBaHTU(QUKALMSI: 3TO
corjacyercs ¢ oOLUIUM MPaBUIIOM UHTEPIPETAlMU KBAaHTU(DUIIMPOBaHHBIX (hopmyd [4, c.
69-70].

HHTepec k mpeaBapeHHBIM dopMaM CBs3aH C Cleayromend Teopemoit: ~Jlns  mroboi
JIOTUYECKOU (OpMYIIbI  CYIIECTBYET JIOTUYECKHU SKBUBAJICHTHAs €W IpeBapeHHas
dopma”. Mbl He Oyaem 3lech paccMaTpUBaTh AITOPUTM TMOJYYEHUS MpPEIBapEHHOU
(GopMBI. DTarbl MoydeHus peaBapeHHoi GopMbl MOXKHO yBUIETH B [4, €.70-71].
KH®, BbIBeAcHHBIE B JIOTMKE BBICKa3bIBAHUM, PpACIPOCTPAHSIOTCS W HA JIOTHKY
npenukaroB. KH® — sto mpenBapenHas ¢opma, mMaTpuila KOTOPOl €CTh KOHBIOHKIIHS
JU3bIOHKTOB.

O npodjieMax, BO3HUKAIIUX NpH padoTe ¢ mnpeaBapeHHbIMU (opmamu. Jlrobas
dbopMyna JOTMKM NPEIUKATOB JOMYCKAaeT 3KBUBAJIEHTHYIO MpelaBapeHHyio ¢opmy. C
JIpYroil CTOPOHBI, MpeaBapeHHas (opMa JOMYCKAaeT SKBUBAJICHTHYIO, HOPMaIbHYIO
dbopMy, xoTsi MHOrzna U Oosiee poMO3AKYyl0, yeM ucxonHas. lIpenBapeHHbie (opmbl
MHTEPECHBI TEM, YTO OHHM COXPAHSIOT BBIPA3ZUTENBHYIO CHIIY UCUUCIICHUS PEAUKATOB U
TpeOYIOT JHIIb “AUCIUTUIMHUPOBAHHOTO” HCIIONBH30BAHUSI MEXaHU3Ma KBaHTU(HUKAIUH.
Ho xak pa3 310 1 ABIsAETCA UCTOUHUKOM CIIOKHOCTH JIOTUKH MTPEAUKATOB.

Bonee crtporue mpenenbl HWCHOJIB30BaHMS MeXaHM3Ma KBAHTU(UKALUU MOXKHO
YCTAaHOBUTb, XOTSA NPU OSTOM BbIpa3uTElbHAs MOIIb MEXaHHM3Ma KBaHTU(DUKAIUU
HECKOJIbKO YMEHBIIUTCS.

st aToro kaxaou ¢opmyine A COMOCTABISAIOT HEKOTOPYIO (POpMYyTy Sa - IO CTPOSHUIO
IPOCTYIO0, YJIOBJIETBOPSIONIYIO JHIIb YCIOBHIO, YTO U Sa , © A 1uO0 OAHOBPEMEHHO

BBIINIOJIHMUMBI HJIM HCBBLIIIOJIHHMMEIL. CDopMa SA HN3BCCTHA 1104 Ha3BaAHHMCM CKO0JIEMOBCKOM

dbopmbl. CBs3b MeXy A U Sa cTporo cimabee, deM Joruyeckas S3KBUBAJICHTHOCTh. Bee ke
JI0Ka3aTeIbCTBO HEBBIOJHUMOCTH CTAHOBHUTCS J(PQPEKTUBHEE, €CIIM OrPAHUYUTHCS
TOJILKO (hOpMyJIaMH, MpeACTAaBICHHBIMU B CKOJIEMOBCKOM (hopme. Ilpu onepupoBanuu
CKOJIEMOBCKUMH (OpMaMH  pacCMaTpUBAIOT TOJBKO MpeaBapeHHbIC (OpMBI (HOpMYIT
JIOTHKH MPEAUKATOB, 3TH (OPMYJIBbI JOKHBI OBITH 3aMKHYTHIMH.

Kak u3BeCTHO, 3aMKHYTBIMU SIBJISIFOTCSI T€ (DOPMYJIbI, KOTOPhIC HE UMEIOT CBOOOIHBIX
nepeMeHHbIX. [Ipumepsr:

1. W [Q (X) A VW Fz P (ay,2)] AR (x) - He 3amMkHYyTas popmyiia.

2. "X [Q (X) A Wy 2 P (a,y,2) A R (x)] - 3amknyTas ¢popmyia.

[IpenBapuTenbHBIC ONEPAMUA IO TNPUBCACHHUIO TMPOM3BOJILHOW (OPMYIBI JIOTHKH

NPEIUKATOB K CKOJIEMOBCKOW TMPUBOMIT K 3aMKHYTOH TMpeaBapeHHOW Qopme.
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CooTBeTCTBYIOIIAs €i1 CKOJIEMOBCKasi (hopMa MOTYyYUTCS B PE3yIbTaTe MPOBEACHHS, TAK
Ha3bIBAEMOT'0, CKOJIEMOBCKOTO ITPeo0pa3oBaHus, IPeIHA3HAUEHHOTO ISl UCKITIOUEHUsT 7
- KBaHTU(UKAITII.
Kaay3anbnasa ¢popma. KnaysansHol (hopMoii Ha3bIBaeTCsl Takas CKOJIEMOBCKasi ¢popma
Sa popmyel moruku npeaukatoB A, MaTpuia KotTopoi seisiercs KHD, t.e.
Sa=<nocnedooeamenvnocmo keanmugurkayui>u [mampuuya ¢ KH®D].
JIro6as ckoneMoBcKas (hopMa JI0IMyCKaeT S3KBUBAICHTHYIO KJIay3albHYI0 (GopMYy.
He cymectByer anroputrMa, MO3BOJISIIOIIETO  paclo3HaBaTh  OOIIE3HAYUMOCTD,
HEUTPAJTBHOCTH MJIM HEBBIIIOJIHUMOCTD MPOU3BOJIBHON (DOPMYIIbI JTOTUKU MPEAUKATOB U3-
3a BO3MOXKHOCTH HEHMCUMCIMMOTO MHOJKECTBA €€ MHTepnperanuil. B 3Toil curyannn
UHTEPECHbl ~ YaCTHBIE pe3yNlbTaThl, MOJydeHHble OpOpaHoM. OHHM TNPUBOAIT K
YIPOIIEHHON IPOBEPKE BBHIITOJIHUMOCTH (POPMYIL.
Onpenesienne mNOHATUA JpOpaHoBa o0JjacTb. OCHOBHas uIes, MOABOIAIIAS K
orpesieleHnio 3pOpaHoBOi 00jacTH, COCTOUT B cienytomem [4, C.76]. KnaysanbHas
(opMa HEBBINOJIHMMA TOTJa U TOJIBKO TOTJa, KOTJJa OHAa PUHUMAeT 3HaueHue JI Ipu Bcex
MHTEpIpeTausaX. PaccMoTpeTs Bce BO3MOKHBIE HHTEPIIPETALUNA HEBO3MOKHO, HO OBLIO
OBl XOpOIlI0, eciH Oblja Obl BO3MOKHOCTH OIPENEIUTh HEKYIO CHEIHAIbHYIO 00J1acTh,
KoTopasi Obuta Obl TECHO CBsI3aHA C paccMaTPUBAEMOM KiIay3albHON (opmMol M 4YTOOBI
¢dopMa OblsIa HEBBIMOJIHUMA TOTAA M TOJIBKO TOT/A, KOTa OHA MPUHUMAET 3HaueHue JI
IpU BCEX MHTEPIIpeTalusix 3Toi obmactu. Takas o0nacTh CyIIeCTBYET M HAa3bIBACTCS OHA
pOpaHOBOM 00JIACTHIO.
®pa3oBas ¢opma Jgoruku npeaukaroB. Opa3osas popma JIOTHKK MPEIUKATOB — ITO
croco0 3anucu Gopmyll, MPU KOTOPOM YHOTPEOISIOTCS TOJBKO CBSI3KH —, A, V. PaHee
onpeneneHuas KH® u ecth npesicrasienue B ppa3osoii popme. Jlurepa (iurepai) — 3To
MO3UTUBHAs WM HeratuBHas aTomapHas dopmyna. Kaxnas ¢paza — 3To0 MHOXKECTBO
JUTEP, COETMHEHHBIX CBS3KOW V. DTO HE YTO MHOE, KaK AU3IBIOHKT OIpeeIeHHbIN 31eCh
paHee. HeraTuBHbIe TUTEpPHl pa3MeIlalOTCsl B KOHIIE KaKIoW (pa3bl, a MO3UTUBHBIE B
Hayvane [1, c.53-54]. Cxematudeckuii Buj Gppassbi:

Prvp2 V...V pn v=QOiv—Q2 V... V—=(m .
Kak wm3BectHO, (hpa3y MOKHO paccMaTpuBaTh Kak 00OOIICHHE MOHATHS UMIUIMKALUU.
Hanpumep, ecniu p u  atomapHbie popmyibl, To popMyna P v —( B TO K€ BpeMs MOKET
OBITh MPECTaBIICHA U KaK ( D p.
Hcnonp3oBanue TepMUHOB «(ppaza» u  “¢pa3oBas ¢opma” TakkKe NPUMEHHIMO U B
JaNbHEWIIEM HW3JI0KEHUH Marepuana OyAeT MCIOJb30BaThCAd HapsAy € TEepMUHAMHU
“m3proHKT U “KH®”.
KBanTndukanuss nepemeHHbIX BO ¢pa3oBoii ¢opme. SBHas KBaHTUUKALMS

nepeMeHHbBIX BO (hpa3oBoit Gpopme He ynoTpedisercss. OQHAKO HESIBHO BCE NEPEMEHHBIE
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kBanTH(uIMpoBanbl. Tak, Bo ¢paze P(X,y,2)VvQ(X,y,Z) mnoapazymeBaeTcs HaIH4He

KBaHTOPOB:

Px ¥y vz [P (x.y,2) vQ (X.y.2)].

IIpakTHKA NOCTPOEHHS JIOTHYECKUX POrPaAMM.
Jlornueckasi mporpamMma u ee nHTepnperanusi. C TOUKU 3pEHUS TEOPUU JIOTUYECKAs
IporpaMMa €cThb HE€ YTO MHOE, KaK KOHBIOHKIHSI MHOKECTBA XOPHOBCKHX JU3BIOHKTOB.
DTO MOJIENb peaJbHOI0 MUpPa, IPEACTaBICHHAS B BUAE HEKOM KOHBIOKTUBHO-HOPMaJIbHOMN
(GbOpMBI B KOTOPOIi B Ka4e€CTBE TU3BIOHKTOB HCTIOIB3YIOTCS TOJIBKO:
® VHApHBIM XOpPHOBCKHUW JAM3BIOHKT (7 MpEACTABICHUS HEKOTOpOro Qakra
IPE/ICTABICHHOTO B BUJIE MTPOCTOTO MPEUIOKEHUSI U3 ECTECTBCHHOTO SI3bIKA ),
® TOYHBIN (7151 IPEACTABICHNUS HEKOTOPOTO MPaBUJIA - YCIOBHOTO MPEAIOKEHUS U3
€CTECTBEHHOTO S3bIKa) U
® HETraTUBHBIII XOPHOBCKUW JU3BIOHKT (MJIsI TMPEACTaBIEHUS  HEKOTOPOro
BOIIPOCHUTEIBHOTO MPEIIOKEHHSI U3 ECTECTBEHHOTO sI3bIKA - TICITH ).
DT0 (QakTHYECKH MHOXECTBO IMpPEUIOKEHHI (IeKnapanunii), KOTOpble BOCIHHO KaK-Obl
00pa3yloT HEKHM TEKCT, aHAJIOTMYHBIA HANMCAHHOMY Ha €CTECTBEHHOM s3bIKE. UuTas
TEKCT HAa €CTECTBEHHOM S3bIKE, CMBICII B HEM YJaBIMBaeM, IpocMaTpuBas €ro IO
ONpEeNIeNIEHHOM CTpaTeruu, HallpUMEpP: CBEpXYy BHU3, clieBa Hampaso. U, eciu Mbl nMeem
LEJIbI0 HAWTH OTBET HA ONPEIeNICHHBIN BONPOC (1I€J1b), MBI TPOCMATPUBAEM TEKCT IO 3TOM
CTpaTeruu A0 TeX Mop, MOKa HE HaXOJUM, Ha KaKOM TO 3Talle MpoCMOTpa, OTBET HA Halll
BONPOC WJIM K€ MPOCMATpPUBAEM €ro J0 KOHIIAa TeKCTa U yOekJaeMcsi 4To OTBeTa Ha
JJAHHBI BOIPOC B JTOM TEKCTE MBI HE HMMEEM. AHAJIOTMYHO BBIIICH3JIOKEHHOMY,
MHTEPIPETATOPOM JIOTUYECKUX MPOrPaMM «IIPOCMATPUBAETCS» TEKCT KOHKPETHOM
IIPOTPaMMBbI CBEPXY — BHHU3, CJIEBA — HAIpPaBo. BOMpoc conocrasisieTcsi ¢ KOHKPETHBIM
dakrom (yTBEpXKACHHEM) WU TpPaBUIOM (YCIOBHBIM TMPEIJIOKEHUEM). [Ipu
COIIOCTaBJICHUH BOIIPOCA C COOTBETCTBYIOLIUM (haKTOM, MTOJIy4aeM OTBET Ha BOIpoc Oe3
BCSKMUX ycnoBuil. [Ipu comocraBieHn BOPOCa ¢ TOJIOBOM COOTBETCTBYIOLIETO IPABUIIA,
NOSIBJISIETCSl HOBasi mpobjieMa - HEOOXOAMMOCTb COIMOCTAaBJICHHS COJAEpXKaHUS Tema
npaBmia (T.e. K&KJIOT0 M3 MHOXXECTBA IMOJ BOMPOCOB, BXOJSALIMX B TEJIO MpaBHIa) C
COOTBETCTBYIOIIMMHU HMHBIMU (pakTamu W\win mpaBwiamu. M Tak ganee 10 MOTydYCHHS
MOJIHOTO OTBETa Ha TOCTaBIEHHBIM Bompoc. TakoBa, B 0O0mMHMX uepTax, wHaES
MHTEpPIpPETAllMU JIOTHYECKON MpOrpaMMbl HHTEPIPETATOPOM  SI3bIKA JIOTUYECKOTO
nporpammupoBanus. IlogpobHee 0 JTOrMYECKOM HHTEPHIpETaTope, ero adCTPaKTHOM

MOJIEJIA, MOKHO OyJIET 03HAKOMHTBCS B CIICAYIOIICH aBTOPCKOW cTaThe, a Takke B [10,
11,12] .
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CTpykTypa CTaHIAPTHON Jiorm4yeckoi mnporpammbl. CraHgapTHas JOrdYecKas
IpOrpaMMa €CTh LIEIEBOE YTBEPHKACHHE (BOMPOC) U MPOU3BOJIBHOE KOJIUYECTBO MPOLEAYD
(paxTel u mpaBmia). Yuciao W AJIMHA YTBEPKIACHUI HE oOrpaHudeHo. B peanbHbIX
IporpaMMax HallMCaHHBIX, HAIIpUMep, Ha A3bIke TypOo-IIposor, npeankaTHas KOHCTaHTa
U TepMbI aTOMapHOU GopMyIibl 0003HAYAIOTCS JUIsl Y00CTBAa YTEHUSI HA €CTECTBEHHOM
S3bIKE HE TOJILKO OTAEJIbHBIMU OyKBaMHU, HO W 3a4acTyl0 CIOBaMHU WJIM TPYMION CIIOB,
OTJIEJICHHBIX JIpyr OT Apyra 3HakoMm mnoaudepkuBanus. Koncrantel B TypOo-IIponore
HAYMHAIOTCS C IPOMUCHOM OYKBBI WU apaOCKoi UdpPHI, MepeMeHHBIE C 3arJIaBHON WK
3HaKa noguepkuBanus. [lpumep nporpammsl, HanucaHHOW Ha si3bike TypOo-IIposor:
CLAUSES

parinte(ion,nicolae).

parinte(nicolae,sergiu).

parinte(sergiu, diana).

bunei(X,Z):-

parinte(X,sergiu),
parinte(sergiu,Z).
GOAL

bunei(X, diana).
TexkcT qaHHOM MPOTpaMMBbI COJIEPKUT BCE TPU THUITA XOPHOBCKHUX TU3BIOHKTA: TPH (aKTa
(YHapHBIX IU3BIOHKTA), OJIHO MPABUIIO (TOUHBIA XOPHOBCKUW TU3BIOHKT) U OJIMH BOIIPOC
WIN OJTHA I1eTh (HEraTUBHBIA mu3bloHKT). [lpu cormacoBanuu nenu bunei(X, diana) X
CBSI3BIBACTCS CO 3HaUeHUeM Nicolae.
[Topsinok (Tociie10BaTeIbHOCTD), B KOTOPOM MPOLeyphl (PaKThl U MpaBuiIa) MOSBISIOTCS
B IIporpamme, JJOrM4e€CKOro 3HaYeHUs] He UMEET, T.K. KaXk/1as Npoleaypa yCTaHaBINBAET
HEKOTOPBIN (HaKT 0 pemaeMon 3amaue. Bee e nmpuHsaTo cooupath Mporeayphl s OTHON

Y TOU K€ MPEIMKATHOM KOHCTaHThI B OJHY TPYMITY.

3aKkiIl04YeHue

B crarbe nan kpaTkuit 0030p JI€MEHTOB JIOTHYECKOT0 MPOrPaMMHUPOBAHUS KaK TEOPUH C
JIEMOHCTPAIMEN UX IPUMEHEHHUS B OJTHOW U3 peanu3anuu a3bika [Iposior.

C MeTo107I0TUYECKOM TOUKH 3PEHUSI U HEOOXOIUMOCTU B OTPAaHUYEHHBIN 00HEM BIOKHUTH
MUHHUMAaJIbHO HEOOXOIUMbIC CBEICHUS U3 TCOPUHU aKIIEHTHI CTABUIIMCH JIUIIb HA TJIaBHBIX
aCIIeKTax, OCTaBUB BHE PACCMOTPEHUS MHOTHE W3 AJIbTEPHATUBHBIX HAMPABICHUMN HIIH
HaIIpaBJIEHUA BTOPOCTEIIEHHOTO Xapakrepa. B TO ke BpeMs B TaKOM MpEICTABICHUU
MaTepuai CTaTbH MOXET MPEACTABUTh OMNPEACIICHHbI UHTEPEC M TE€X, KTO XOTEN Obl
O3HAKOMUTKLCS, B OOmMUX YepTax, C TEOpUEH W TPAKTUKOH JIOTHYECKOTO

IIPOrpaMMHUPOBAHUS.
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