MYNbTUNAPAOUTMEHHE NMPOIrPAMYBAHHA

Jekuin 2

NMAPAOUTMA JIOTMNYHOI'O
NMPOrPAMYBAHHA



Konuenuist 10rivyHOro nmporpamMyBaHHS.

Jloeiune npoepamyeanns - OAVH 3 MAXOIB J10

1H(OPMATUKH, PU SKOMY B IKOCTI MOBHU BUCOKOT'O PIBHS
BUKOPHCTOBYETHCS JIOT1KA MPEIUKATIB MEPIIOrO MOPAIKY B (hopmi
¢dpa3 XopHna.



CrBopenns mosu IlpoJior.

1879 - ®epxen mybmnikye poboty "KonmenryanpHa MoBa',
BUKJIaJa€ OCHOBH 3arajbHOi TE€Opii BiTHOCHH.
1965 - JIxk. E. PoGincoH "MammHHO-OpiEHTOBaHA JIOTIKA,

3aCHOBaHA Ha MPUHITUII PE3OITIOITIT ".



1968 - JlaBnenn "ABTOMaTUYHE JOBEACHHS TEOPEM ILISIXOM
YCYHEHHS Mozenei".

1971 - KoBanbcbki Ta Kyenep "JIiHiliHuMiA B1101p 3a JOIOMOTOIO
GbyHKIIT pe30roIii" — MPUHIIMITH JIOT1KU MPETUKaTIB.

1973 - KoneMepop B Mapceni crBopuB niepiuii [Iposnor-
iHTeprperarop Ha oprpane.

1974 - KoBasbehki, "Jlorika npeaukariB sk MOBa IporpaMyBaHHs".



1977 - Yoppes i Ilepetipa, EninOypr, iHTeprpeTeTop / KOMIISTOP
[Tponory nns EOM DEC-10, nepia peanizaiiis "MaliiH
Yoppena" gk nportoruity HacTynHux IIposor - peanizamiii.

1981 - inctutyt ICOT, Snowis, mpoexkt EOM m'sToro moxoHHS.
1982 - Tom Octep6i (Bigain Indpopmaruku Jlarcekoro TexHiuHoro

VYHiBepcurety) po3poous [Iponor-inrepnperarop st KOMII FoTepa

VAX.



1983 - xkap. MO EOM JIETI, naGoparopisi mporpaMHUX CUCTEM
[rygnoro Iatenexry ( ProgSystems AlLab ) - nia pyk. B.b.
BanbkoBebkuit po3pobmsierses nepmwii B CPCP [posor-
iHTeprperarop st CM EOM.

1984 - Jlxxon I'opman, Jleo Wencen i ®inu ['ponchkumit (Biamain
[nd-xu Har.Tex. Yu-T) po3pobunu [Iponor-komminstop ans IBM
PC.

1993 - nix pyk. Jleo Mencena po3po6mstetsest Visual Prolog.



TeoperuuHi gocaigkeHHs: B o0aacri popmaJtizamii

MHUACJICHHI.

* Tpaguiiiina morika.

* dopmMasbHa JIOTIKa.

« JIorika BHUCJIOB/IIOBAHb.

» Jlorika npeaukaris.



TpaauuiiiHa Jjiorika i ii 3aKoHHU
ABTOpOM TpauLiiHOI JioTiKK 6yB ApHUCTOTEb.

[onoBHe 3aBJaHHsI — BUSIBUTH KpUTEPili iCTUHHOCTI BUC/IOB/TFOBAaHb Y
TOJIEMILI].

ApucTtoTesnb BBiB MOHSTTS Cy[)KeHHs1. | BUBIB TpY 3aKOHM TPaJMLIiHOI JOTiKH.

3akoH ToToxHOCTi: A € A. To6TO0: [esika piu 3aBKAu AOPiBHIOE camiii cobi.
CypkeHHSI 03Haua€ TiIbKK came cebe.

3akoH nporupiuus: A He € A. TobTo: piu He MO)Ke OZJHOUACHO MaTH i He MaTH
JIesIKY BJIaCTUBICTb; HisIKe Cy[PKEHHS He OZJHOUACHO iCTHHOIO UM OpexHelo.



3aK0H BUK/IIOUEHHSI CEPeHbOro: A He € 00HoudcHo i A, i He A. Tobto: piu
abo mae, abo He Mae fiesiKy BiacTuBicTb. Cy/pkeHHsI MoXke OyTr abo icTHHOTO,
abo OpexHero.



®opmMH Cy/pKeHb B TPaAuLiiHii goriii

Koxxue CyIDKEHHH 34 ApI/ICTOTEJIEM TIOBUHHO MaTH 4 ejleMeHTHU

* Ksanrtop
*  Cy0’ekr
* 3p’s3Ka

* Ilpemukar



[TpunyckaroTbcst UoTUPY (POPMHU CYZKEeHb, KOXKHA 3 SIKUX XapaKTepu3ye
MO>K/TMBe Bi/THOIIIEHHSI MK K/lacamu Cy0’€KTiB S i K/lacom nipesiukariB P:

1. Yai SeP.

2. Hisxuii S He € P.
3. Heski3 SeP.

4. Jlesiki3 SHeeP.

e )

“Yci”, “HisKuN” - KBAHTOPU 3araabHOCTI (YHiBepcaabHi KBAHTOPH)
“JlesKi 3” - KBAHTOD iCHyBaHHS (eK3iCTeHLiOHaIbHUM KBAaHTOD)

“€” Tta “He €” - 3B A3KMU.



ITpuknan:
Yci JKMBI icTOTH € CMEepPTHUMH

Keanmop S 38’s13Ka P



Apucrotenem Oysa CTBOpeHa cucmema a102iuHoT 0e0yKyil — cuno2ism.

Cunoe2izam — MHOXKUHA TIPaBUI TTOOY/I0BH BUCHOBKIB 3 JaHOI MHOKUHHU
CyZ)KeHb, KOJKHE 3 SIKUX 3allMCaHo B OJHil 3 YOTUPHOX MPUITYCTUMUX (HOPM.

Cwusiorism Mae JiBi mepeiyMOBH i OJJViH BUBI/I.
[Tiz mepelyMOBOIO PO3yMI€TLCS CyZPKeHHS], sike BU3HAHO BipHUM.
BuBig — BuBezieHHs1, 3pobieHe Ha OCHOBI TIepelyMOB.

BurkoHaHHS BUBE/IEHHS B IeIYKTUBHIM CUCTeMi APUCTOTe/Is POOUTHLCS HIISIXOM
y3ro/I)KeHHsI K/lacy MpeAUKaTiB O[HOTO CyIKeHHS 3 K/lacoM Cy0’€KTiB iHIIIOrO
Cy[PKeHHS.



ABNAKTCAH CMERTHBIMH

Keaurop ] CBA3KA P

1 cornacogaHwe

HKuebiMu
Bce ARNAKTCA CYlecTBaMH
KeanTop S cBA3Ka P

3aknKyeHne

KeawHTop CEA3Ka



HNeayKTUBHEBIA BLIBOA ANA BbICKa3bIBaHUN.
YyeHuKamn APHETDTEHH Bbino BEegeHO NOHATHE BeICKA3LIBAHWA.

OnpegeneHue, Mog BbiCKazkIEaHWMEM MOHMMAETCA nNboe

noeecTECBaTENkEHOE NPeANCckeHWe, KOTOROE YTESRKAAET © YeM-

NuBo, U Mbl MOMEM CYAWTE O €ro MCTUHHOCTH, NUBO NOKHOCTH

OTHOCHUTENEHO HEKOTOPOM € MTYaLMM.

MoHATHE EbICKazbIBAHWA ABNAETCA Oonee oBwMM, Hem

Cy¥AeHWe B CHUNNOrM3mMe, NOCKONLKY onyckaeTcA TpeboBaHue

COOTBETCTEMA OAHOW U3 YeThIpex OpM CYASHUN.

YyeHuKkamu APUCTOTENA NONyYeHbl YeTkIpe NOrMYecKMX 3akoHa

ANA EbICKAZLIBAHWH,

1) Meodus Ponendo Penens : Ecnu ua P cnedyeT Q u P UCTUHHG,
TC M Q- MCTHHHD, rae P u Q - EbiIcKaZLIEaHNA.

2) Modus Tollendo Tollens : Ecnn w2z P cnegyeT Q w G NoxHO,
To M P noxHo.

3) Modus Ponende Tollens : Ecnu u P, 1 @ He MoryT BeITe
OAHOBPEMEHHO MCTUHHEIMW M P MCTHHHO, To @ - NoXHo
(McknNaKwee “unu”).

4] Medus Tellende Ponens : Ecnu nubo P, nvBo Q MCTHHHO U P
HE MWCTMHHO, TO MWCTMHHO Q (EKNKYaloWwee “WNA”  ANM
AW3 BIOHKTUBHBIN CHUNNOTN3M).

YKkasanHele npaeumna AeQyKTWEHOrC EblBOAA ABWIMCE NEPBBIM

WAroM K COZAaHMI0 NOTMKW BeICKAZEIBaHMA,




Bo3HUKHOBEHUE U pa3BUTUE
¢opmMmanbLHON NOrnKMU.

=[le MopraH;
"Bynb;

»Pepxe u MNeaHo;



Je Mopras.

B cepegune XIX Beka aHIIMKCKUM MaTeMatvK [le MopraH czenan
TIpeAiriono)KeHue, UTo (opMaTbHbIM CMBIC/ CU/VIOTUCTUUECKUX CYXKAEHUM Y
ApucCTOTeNsl UCKa)XKaeTCsl CEMaHTUKOW eCTeCTBEHHOTO S13bIKa.

Ile MopraH B3si/1 3a OCHOBY asirebpandeckyto (hopmy 3aricy U MpeJioxKuT
3aMChIBaTh Cy)XJeHUs B BU/e CUMBOJIOB. B cuiorusme cioBa “ecCts,
ABJISIETCS”, BXOZSAIINE B Cy)KeHue, BCer[ja MHTePIPeTHPOBaIMCh KaK

OTHOIIIeHHe BK/IFOUeHHSA B K/IdCC.



Ile MopraH XoTeJ1 0CBOOOUTH CI0Ba “eCTh, SIBJITFOTCS” OT 3TOTO CMBIC/IA U
PacrpoCTPaHUTh WX Ha BCe OTHOLIeHUs], 00/1a/jarolye CBOWCTBOM
TPaH3UTUBHOCTH (TI0 aHAJIOTUH C CUMBOJIaMU anrebpanyecKyx oreparyi : “+”
MOJKET UHTepIPeTUPOBaThCS B OFHOM CUTyallUU Kak C/I0)KeHHe, B IPyrou — Kak
noruueckoe “nwan”). le MopraH BBes 0011iee TIOHSITHE OTHOILIEHUS KaK
abCTpaKTHOTO KayecTBa, CBI3aHHOTO C 00/1alaHeM TaKUMH CBOMCTBaMH KaK
TPaH3UTHUBHOCTb, CUMMETPUS U pedieKCUBHOCTb.

IIpumep : B cu/iorusMe C/10Ba “eCTb” U “sAB/ISIETCA” UHTEPIPETUPYIOTCS KaK
OTHOLLIeHHS BKJIFOUeHUs B Kiiacc. [le MopraH xoTes pacripoCTpaHUTh C/10Ba
» o«

“ecTh”, “sABnseTCS” Ha BCe OTHOIIeHUs, 00/1ajarolie CBOMCTBOM
TPaH3UTUBHOCTH.



Bynb.

AHrnMAckMA matemaTtwk Bynb, coBpemeHHuk [e MopraHa, Bsen
NOruKy BkicKadbiBaHui. Mocne Byna norvka ctana mateMaTM4ecKOM
aucumMnnuHoi. MNMyTem UCNONL30BaHWUA W3BECTHLIX anrebpanueckux
cumBonoB Bynk npeanoXun equHyI0 3anuck ONA YWUCEN, MHOXKECTE
W BbICKA3bIBAHWUA.

Tak, ecnu X U Y — HeKoTopble abcTpakuwnn, To

AnA cny4as MHOXECTE MMeeMm : X * y — nepeceyeHue, x + y —
obbLeguHeHWe;

AnsA cny4an BbICKa3LIBAHMA MMeeM : X * y — noruyeckoe “n”, x +y —
norvyeckoe “mnn”.

Bynem 6bLIn  npeanoxed  BHYTPeHHE  HeNpoTUBOpPEYMBLIA
¢dopManbLHLIA A3LIK ANA BbICKAa3bIBaHWA, NONYYMBLUMA Ha3BaHWe
6ynesoi anrebpbl.



NpaBuna 6yneBown anrebpoil.

1). Npaeuno kommyTaTHBHOCTH. 2). MpaBuno accoUyWaTtMBHOCTH

XHyEyEx M XKyEy'x KHy+z)=(xty)tz v Xy )=yt

3). Npaeuno AWCTPHOYTMBHOCTH,

XA (y+z)=x"y+x'z

Jrta anrebpa gononHsaeTca onepauwen ~

|'||:IH HWHTEpNPpeTALWMK OQNA MHOKECTE CUMBON = WHTEpNpaTaLU MK anA
HauaeT “AononHenne ans", LICKasLIBAHWUI  CUMBON

X LA Y gHavaeT “He”, ~(X*Y] ocsHavae
GpaTtHoe WCTHUHHOCTH
HadYeHne gna XY (Mcknwovamw
(R"Y) ~(A7Y) Mans X uY)

Mmnnukaumusa (T.e. cnegosanue) Oe Moprax BBen B CBOW thopMansHbIi
Buaa EcnuXmo¥ ASkIK AQEa Npaglna, KOToPpbIE NPHMEH HMbI

BLICKAZLIBaHN . OHW M3BECTHEI Kak
Tf;:f:.‘ moxer Gk 3anvcana npaewuna geoncTeeHHocTH fle Moprada :
: ~{X+Y )=~ X ~Y
~[ XY~ XY



Tabnuubl ICTUHHOCTM.

WMHTepnpetaumna nwboro BblpameHna A3bika Oyneson anrepbi
MoXeT BbIThb NpeacTaBneHa Tabnuued MCTUHHOCTH.

X | Y | ~X | ~Y [ XY | X+Y [~(XY)] ~X+Y
T T F F T | T F T
T F F T F T T F
F T T F F T T T
F F T | T F F T T

CMbICH  UMMAUKAUUU @ W3 WCTHHbLI chnegyer TONbKoO
HUCTHUHA, U3 N MOXET CneqoBaThb ICTUHA MNKH NOML.



Depxe.

depse w [MeaHo npu paspaboTke ¢oOpManNBHOrC NOMMYECKOTS A3LIKA
CTONKHYNWCL € npobnemMol BbipaboTkM NOrWYECKMX CpeacTE AOnA
npegcTaBneHWa MNOHATHA MNocNefoBaTeNnsHOCTH, 4TC nNo3BonMno Bbl
dopmaneHO onepUpoBaTh € MHoOMecTBamu 4wucen. MNpuHATaR B ByneBon
anreGpe oguHakoBaAa cucTema oDo3HavyeHMHn W OnNA apuMeETHMEW, M ANA
NOrMKkM BHOCAT, no @epwe, HeKOTOpYW nyTaHuyy. @$epwe pazpaboTtan
“KOHUENTyanbHLIA A3bIK” ONA nNpegcTaEBneHWA AOeACTBMA  Hag YvcTo
noruy4ecKkumMin hpopmMamm, KOTOpbIE He 3ABMCAT OT YUCNOBLIX AHANOTMA.

B npegnoweHHon depme BepCcHM NOMMKHM BbICKA3bIBAHWA M3 ABYX WCXOOHLIX
coeguHUTEnen — “HMANWEaUHA” W “oTpMuaHue"” — MOXMHO BbIBBCTH BCe
OCTanbHble coefWHWTenW (“W”, “wnu" W T1.0.). @epxe npuMeHWNn AOnNA
BbiCKa3blBaHWi, ob6nagawwmx WCTHMHHOCTHBIM  3Ha4YeHWEM, YCNOBHbIE
obozHavYeHHMA, CXOOHbleé ¢ OBO3HAYEHWAMW MAaTeMaTHWYEeCKHX OYHKUWA :
npedukamicnucok apaymermos). [Mpumep : ynTaeT|AHHA, KHUTY).

Mpu 3Tom nog aprymeHTaMd MNOoHAMaKTCA Teé CNoBa, KOTOpkle MOTYT
H3MEHATECA B HEKOTOPLIX Npegenax, He MAMeHAA CMEBICNa BbiCKaiblBaHWA B
uenomM, a nog NpeaMKkaToM — Ta YacTk BbICKA3bLIBAHWA, UIMEHEHWEe KOTOPOW

NPpUBOOMT K H3MEHEHHWHD CMbICNA BLICKA3LIBAHMWA. Mpumep :

Uenso $Pepwe ObLNO colgaHne oDWEW TeopuW AHHA KH“H"

OTHOWEHHA. Mocne Depxe oBwan TEOPHA Mat B BHAN
OTHOLWEHWA NoNYy4YMna Ha3BaHWE NOTUKA NpeaWMKaToR. !
Wea FAIeTY



Noruka BeICKazbIBaHMA.

Norvka  BbICKa3bIBAHWA B nuiTepaTtype  paccmaTpuBaeTcH KaK
aKcHomaTHYeckan noruveckan cUcTema, afeKBaTHanA anrebpe
BbICKa3blBaHMA. B norMke BbicKasblBAHWA M3 aTOMapPHLIX BLICKA3LIBAHWA C
NOMOLLLH NOrMYEcKWX COEAWHHMTENER MOrYT BbiTh NOCTPOEHE!I NOTMYECKWE
dopMynbl.

CII'IE&EEHEH HE. ATGMHPHI:IM HazblBAETCA BbiCKaiblBaHHE, KOTOPROE MOMET
HMMEeTL MWCTHMHHOCTHOE® 3HAYeHWE W He MO¥eT 6biTh pazgeneHo Ha
KOMMNOHEHTLI. ﬁTDMEthIE EblCKaiblBaAHHWA oboadavalTeA
nponozMunoHanbH:=IMA nepemeHHEIMHA, NPHHAMAH LWHMKA JHaAYeHWA
WCTHHA (T) u NOXb (F).

Norwveckne coegMHWTENW (CBA3KKM) © NPUMMTHMBHBIE (~,v&) W
HENPHMWTHEHBIE (MMNNWUKALWA —, IKEWBANEHTHOCTE ).

CMmeicn HENPHMWMTHUEBHBIX GGEHHHHTEHE;I BLIBOOWMTCA Hepes CMbICN
NPUMWTHBHBIX 1P §=~P v ; P« q = (p & q) v (~p & ~q).

EAEGI: IKBHBANEHTHOCTE P ++ {SHBHBEHEHHHH:I — HOBOE BEbICKa3blBaHWE,
KoTopoe CYMTaeTCA WCTWHHBEIM TOrAa W TONLKO Torga, Korga p v g nuéo
OAHOBpPEMEHHO HCTHUHHLI, nubo OAQHOBPpEMEHHO NOXHbI.



Noruyeckue coeanHUTenn U hopmynbl.
Noruyeckve coegMHUTENKM 3a0aKOTCA TE.E-J'IHLIE.MH MCTHMHHOCTH.

p q ~p | P&q | pvg | p—>q | peq | ~P)
F F T F F T T T
F T T F T T F T
T F F F T F F T
T T F T T T T F

NMoruyeckue ¢opMynbl  CTPOATCA  NyTeM  KOMBMHUpOBaHUA
aToMapHbiX BbiCKa3blBaHMA € §OrMYECKMMWM COEOMHWTENAMM.
MpWHATO cnegyiollee CTapWMHCTBO NOrMYeCKHX CBA3OK : (—,&,v,—).

B coOOTBeTCTEMM € YKAa3aHHbLIM  MNPUOPUTETOM B NOrMKe

BbLICKa3bLIBaHWA U NOrKMKe NpeauKaToB hopMynbl MMEKT cregyHoLMi

CHHTaKCHC :

<thopmynaz::=T|F|<nponosuuuoHansHan nepemMeHHan>|

{—~<dhopmyna>)|
(<chopmyna>&<dopmyna>)
(<chopmyna>.~<cpopmyna>)
{<chopmyna>—<chopmyna>)



MpaBuNLHO NOCTPOEHHLIe (hopMynbl.

Onpegenexne. CnoxHaa nornyeckan popMyna HasbIBaeTCA B NOruke
BbickasbiBaHni MpaeuneHo MoctpoenHon @opmynoi (MNAP).

B noctpoexuu MNP npuHMMaloT y4acTe :
— aToMapHbie BbICKAa3bIBaAHUA;
— noruveckue coeguHWUTENM.

CnoXHbie WNM COCTaBHbie BbICKa3biBaHWA MNOMNYYalITCA W3
aTomapHbIX BbiCKa3biBaHWA c NOMOLY LD AOrMYecKux
coegWHUTENnen.

nnao :

1) MoxeT 6bLITe CHMMBONOM, NpPeAcTaBNAKWMM  aToMapHoe
BbICKa3blBaHHe.

2) Ecnu p v q obosznauarwTt MNP, to MNP byayr cnegywwmue
noruyeckue popmynso : ~p, p&q, pvaq, p—q, peq.

3) Hwukakas gpyras cTpouyka cumeonos MMN® He aBnAeTcA.



MpeanoxHbie hopMbil.

OnpepeneHue. MpegnowHan  c¢opma paccmarpueaeTca Kak
abcTpakTHan cneundMKauma cMHTaKcKuca beckoHevHoro yncna NN®.

Onpepenenue. MNP, cMHTaKCUMYECKW COrNacylOWAanca ¢ NpeanoXHon
hOpPMON, Ha3bLIBAETCA KOHKPETHOW NOACTAHOBKOW ANA NpeanoXHon
cdopmil. K npumepy, ecnu A, B, C - cumeonsl, o6o3Havalowme
aToMapHbie BbicKasbiBanusa, To MNP A&(BwC) bygeT KOHKpeTHOM
NoAcTaHOBKOW ANA cnegylownx npeanoXHbIX dopm :

1)p (Hanpamyo conocraensetca ¢ A&(BvC) );
2) p&q (p oBoaHauvaet A, q obozHavaet BwC );
3) p&(gvr) (p oboanavaet A, q obo3HauyaeT B, r oboanauaet C ).

3HaueHne HekoTopoi MMMN® ycraHaBnMBaeTcA NyTeM KOHKPeTHOM
MHTEpnpeTaumm.



WuTepnpetauua MNP,
MycTe g — MNP, npuyem g(Xy .. X © X4y Xz oor X, — NPONO3MUHOHANBHBIE
nepemMeHHbIe, obo3HavaOWMWe aTOMaAPHLIE BbICKA3bIBEAHWA, BEXOOALHE B g.

Onpegenexne. HaGop nNpUNMCAHHBIX NEPEMEHHBIM X, , X, .. X,
MCTMHHOCTHLIX 3HAYEHWW Ha3bIBAeTCA WHTepnpeTauvend hopMynbl g.

3naveHue dropmynkl g B MHTepnpeTauuun [ oboanavaeTtca Ig).

MnMne g conoctaBnAeTcA MCTUHHOCTHO® 3HadvYeHWe [ — OHO Ha3bIBaeTcA
CMbICNOM MNK cemaHTUion MNP,

dopmyna g MomeT BhITh MCTHHHOR NPW MHTEpNpPeTauMK I, W NoxHoW npu I, :
l,{q)=True, I,{q)=False.

Onpegenexue. PopmMyna g Ha3bIBAETCA BLINONHUMOW, ecnu 3 Ifg) : Kg)=True.
Onpenenexue. PopMyna g HalbiBaeTcA TaBTonorken, ecnu ana ¥l l{g)l=True.

OnpegeneHue. ®opmyna g  HalbIBaeTCA HEBLINONHWUMOWM (1nm
npoTueope4Ynem), ecnu ana ¥l I(g)=False.

Npumep. A v ~A — TaBTonoruA, A & -~A - npoTuBopeume, A—~A -
BbINOAHWMAA popMyna, oHa UCTUHHA npH A=False.

Ecnv Mbl yctaHoBunM, 4to MNP g WeTHHHAE NpYM HeKOTOPOW KOHKpPeTHOW
uHTepnpeTauuu l{g), To B aTom cny4ae roeopsAT, 4To |/ yaoeneteopreT g, /
ecTk MoAenk ¢, § UCTUHHA ANA [, | noaTEepXMAasT 4.



Jlornyeckoe cneacTteue U 3KBUBaNeHTHOCTb.

OnpeneneHvwe. QopMyna p nNOrMYEcKd cneayeT W3 copMynsl g
(o6o3zHavaeTcA g=p), ecnu copMyna p WMMeeT 3Ha4eHWe True NpH Boex
MHTEPNPETAUHAX, NPH KOTOPLIX § UMEET 3Ha4eHune True.

OnpeneneHve. PopMynsl p U g NOrM4ECKW 3KBMBaNeHTHbl (oBosHavaeTcA
P+ WNK NpOCcTO P=q), €CNW OHW ABNAKTCA NOTMYMECKHMM CRegcTBWEM gpyr
Apyra @ g=p W p=q. lorv4eckd 3KBWMBaNeHTHbIe (POPMYNbl WMEIOT
OAWHAKOBLIE 3HAYEHUA NP NWBOA MHTEPNPETALWH.

Teopema. (p—rg)es(~ pvq).
[dokazaTenLcTEC — CPaBHEHWEM TaBnHL MCTUHHOCTH.

Onpenenenue. MNyeTs p — HekoTopan thopMyna, B KOTOPYHO BXOAWT HEKOTOPaA
Npono3vUWoHankEHaAs nepemeHHas A (oBozHavaetcAa pl... A ...) ) wnme
HekoTopas nogchopmyna q (obozHavaerca p(... q ...) ). Popmyna, nony4aeman
H: chopMynel p NOOCTAHOBKOW chopMynbl ¢ BMECTO BCeX BXOXOESHWA
nepemeHHoi A, obozHa4vaeTcs kak p(... A ...)}{g/lA}. Dopmyna, nony4aeman M3
tdopMynbl p NoACTaHOBKOW thopmynbl ¢ BMECTO HEKOTOPbIX (B YacTHOCTM,
EMECTO OfHOro) BXo¥AeHuH nogcopmynsl r, obozHavaeTcs kak pl(... r ...){qg/r}.



WUcnonb3oBaHue noruku ans paborol ¢
KOHKPEeTHOW 0O6nacTbio 3HaHUN.

OnpegeneHune. Mogens npegmeTHoM obnacTk paccMaTpMBaeTCA Kak
COBOKYMNHOCTL aKCMOM B BMAOE TeOPHMK, Kaxaan akcMoma ects MNN®,

MNocnepoBatensHOCTE  OEACTBMA N0 NOCTPOSHUIO  TEOPHUM
MNpeameTHon OBnacTu :

OTbICcKaTb arToMapHble BeiICKaikiBAHWA,
BLIACHWTEL B3aMMOCBAIW MeXOy aTOMapHbLIMKM BbICKa3biBaHWAMM;
nﬂ,ﬂﬂﬁpaTh obo3HaueHun ATOMAPHbLIM BbiCKalbIBAHWAM;

Mcnonbaya MNN®, onucaTe noru4yeckve cBA3M Mexay oTaenbHbIMMA
ATOMAPHLIMW BbICKalbliBaHWAMM.

OnpegenenHne. Ecnu Teopwa afekBaTHO ONWMCLIBAeT KOHKPETHYHD
obnacTk 3HaHWW, To ace chakmkl 3moll obnacmu 3HaHul, uMeloLlue
ucmuHHoe 3HavyeHue, Bydym cnedcmeuem akcuom amoll meopuu n
HU OAMH PaKT, UMEKLWKMA NoKHOe 3HaYeHWe, He ByaeT cneacTeMem
ATHUX AKCHOM.




Mpumep NOCTPOEHMA TEOPUMN B NOruKe
BbICKa3bIBaHUNA.

Onuwem oTHoweHue MeTpa K aHrNUMACKOMY AZLIKY.
CHavana noctpoum EfA-opucaHue naHHon obnacTi 3HaHWA.

(1) Ecnu MeTp MHTepecyeTCA aHrMWMACKWUM AZLIKOM, TO NMBO OH 3anulLeTcA Ha
thakynkTaTie, NGO OH NEHUB.

(2) Ecnu TMeTp camoOCTOATENLHO W3Y4aeT AHIMWACKMA A3LIK, TO OH
WHTEpEeCcYeTCA aHIMUACKUM AZbIKOM.

(3) MNeTp camMoCTOATENLHO M3Y4YaET AHIMMMACKWA A3LIK.
(4) MNeTp He NneHMB.

BrigensemM aToMapHble BbICKA3ILIBAHWA : 0OBo3Ha4ennna : lor. CBA3M :

MNeTtp zanvweTcA Ha hakynNbLTaTUB. A D—AvB
MeTp NeHwWs. B C-D
MeTp caMOCTOATENLHO M3YYaEeT A3bLIK. c c

MeTp MHTEpPECYETCA aHFNWACKKUM A3bikom. D ~B



NokaszatenbctBo NMMN®P. CemaHTU4YeCKUN MeToA.

CyuwecTeyeT ABa MeTtofa Aokasatenbcrtea MMN® : ceMaHTUYECKUA W
CUHTaKCHUYeCKWUAM.

Mpw cemadTveckom meToge gokazarenscrtea MNMNP npoesepAOTCA BCe
MOoOenM MHOXeCcTBa aKCHOM.

Onpepeneduwe. MNoag Mogensks akcMoOMEl MOHMMAETCA Takana ee
MHTepnpeTauMa, NpU KOTOPOW akcuoma MCcTHMHHA. [nA nocTpoeHwWA
MOOENM aKCMOMbI HYMHO PaccMOTpeTh BCEe BO3MOMHLIE 3HAYEHWA
aTomMapHbIX BbICKaiblBaHWA, BXOOAWMX B aAKCMOMY, W BbIAeNWThL
TakMe 3HaYeHUA aTOMAapPHLIX BbICKA3LIBAHWMWA, NPW KOTOPLIX akcuoma
byneTr UCTUHHA.

Ecnu akcvoma A OGygeT WCTMHHA BO BCeX MWHTepnpeTauuax, To
MCTUHHOCTL A 6ygeT pokasaHa. Torga rosopAaT, 4YTo A ABnAeTcA
cnegcTBMEM akCMOM TEOpPHHM.



CuHTakcu4yeckun metoq Aokasarenbctsa MNMO.

CyuwecTeyeT ABe PA3HOBMOHOCTH CHMHTAKCWMYECKOro MeTofa AOKasaTenbCcTEA
MNd : ecTecTEEHHBIA U AKCHOMATHYECKHHA.

Onpegenenue. MycTe umeoTca Tpu opmynel : A, A—B, B. NMpo dopmyny B
roBOpAT, 4TO OHa NOMy4aeTcA Mo NpaBuny BbiBoAa modus ponens M3
dropmyn A U A—B (Echu us A cnedyem B u A - ucmunna, mo u B 6ydem ucmunHa).

CyTb ecTecTBeHHOro meToma : OGepeMm EBCe nNpaBMna, KOTOpLIE Ham
MHTYMTUEHO Ka#YyTCA BepHLIMKM @ KOMMYTaTMBEHOCTH, acCOLWMaTHBHOCTH,
AMcTpuByTHBHOCTH, OABoOWHOro oTpuuaHwA (ge Moprada) m modus ponens.
Mony4yue Bce 3TH NpaBMNa U UCNONL2YA TEOPHUIO, MBI OOMAKHE]I BeiBecTH MNP,
EBrieoa BLINONHASTEA Waramu. Ha kaxgom ware :

- EcTe npegnoceinku © F,, ... F,; modus ponens — 3To NDaeBvno

P, ... F
- EcTb Nnpaeuno BeiBoga R. 3AKMNKOYEHUA : ‘TR
T

3aknw4eHue eCTh pe3yneTart ]i'I'IDTPEEI'IEHHﬂ npagMn BbIBOOA.
HokazaTenscTBO COCTOMT M2 NocNefoBaTeNLHOCTH Waroe. Ha kaxpom ware
npasMno EblBOoOa NPpUMEHAETCA N0 OTHOWEHWH) K NpeonocCkLINKaMm WK
npeguecTeyOWHMM 3aKNHDYeHHMAM

npegnocbinkd — Npaeluno EbIBoda —r 3akNHYeHHe

JaKnw4eHHe+ NpeqnoceiNKl — NPaBUNo BeIBOOA — zakno4eHue



AKcnMomMmaTuyeckuu metoq aokasartenbctsea MMNP.

AKCHMOMaTMYECKMH MEeTOoh 3aKni4aeTcA B NONy4YeHUM AOKazyembix
MMN® Ha ocCHOBE MMHMMAaMNbLHOTO KONWYECTBa aKCMOMaTUYECKNX CXeM,
KOTOpble HABNAKOTCA  MNOFMYECKM TOMAECTBEHHO  MCTMHHLIMW
npednoxHsiMu ghopmamu. Mpumep aKCMOMaTUYECKOM CXeMbI

((~p—~q)—=(q—p)).

3geck p M g — Npono3vUMoOHanbHble NepemeHHble. MNockonbKy p K q
o6oszHavawotr MNP, TO aKcMomaTMyeckaAa cXema  CRAYKMT
o6o3HauYeHWeM BeckoHe4YHO20 4Yucna aKkcuoM, UMeloluMX Takyl Xe
CHHTaKcHuyeckyio dhopmy.

MNoMHMMO aKCMOMaTHYECKMX CXeM, B CUCTEME MCNOMNL3YETCA OOQHO W
TONLKO OQHO NpaBuno BeiBoga. Hawe ecero 3To modus ponens.

Ecnu MNMN® senAaeTcA NOrM4ecKMm crnegcTteMemM akcHoM TeOopuHW, TO
KBanWMUUWpOBaHHLIA CcNeuWanucT-norMk CcMoXeT [[OoKaszaTb 3To
nyTem WMCKYCHOro npiMeHeHWA aKCHOMaTH4YeCKHMX  CXem no
OTHOLWEHWIO K aKCHOMaM OaHHOW TEOpPHHM.



Jlornka n peauKaToB.

B norvke npeavMKaTOE Mbl WMMeeM Oeno ¢ aToMapHbiMM dopMynamm,
norv4ecKkMMn  coeguHuTenamu, MNP, ArtomapHaa copMmyna B NOruke
npeguKaToB  ABMNAETCA  3MEMEeHTapHbiM  obbekTom, obnaparowmMm
MCTHHHOCTHLIM  3Ha4eHWeM. OCHOBHOM OTNWYWTENLHOW O0COBEHHOCTLIO
NOrHMKK NPEAMKaTOB ABNAETCA NpeacTaBNeHne aToMapHbIX opmMyn

B noruke npeguKkaTos aTomMapHan qmpmyna COCTOMT M3 CHMMBONW4YEeCKOro
obo3HaYeHHA npegMkaTa ¥ TepmMOoB, BbICTYNawWWXx B pPOonAd aprymeHToB
3Toro NnpegyKaTa .

npedukam{cnucox mepmMos).

E obwem cnyyae obBo3HadYeHWe nNpeaMKaTa — 3TO0 MMA  OTHOLLEHWSA,
CYWeCcTBYOWEro Mexay apryMedTamu @ pit, ¢, ... .t ).

Onpegenenue. Mog TepmomM NOHUMADT NUEO KOHCTAHTY, NMBO NepeMeHHYIO,
nubo BbizoB (ynoTpeBnenue) cdyHkuMiA. B norvke npeauKaToB MPUHATHI
cneayrowmne oBo3HayeHnA : a, b, ¢ — KoHeTauTel, f, g, h — yHKUMK, X, v, Z —
nepemeHHbIe, P, Q, R — npegukaThl.

¥noTpebneHwe chyHKUMK 3aNWCLIBAETCA KAk CMMBONWYecKoe obBo3HakeHWe
thyHkuuu (f, g, h), 33 KoTopbiM B ckoBKax pacnonaraeTcA CNUCOK apryMeHTOB

S f{ty, by ... ).



MNMN® B noruke NpeaMKaToB.
Onpegenexue. Mog MNMN® B norvke NpeguMKaToB NOHMMaeTcA nubo
aTomapHana ¢opmMmyna, nubo atomapHasa copMyna B KOMBMHaLMK C

norv4yeckMMmn coeguHuTenamu. MNP B norMke npegMKkaTos
onpegenseTcA cneaylownm obpasom :

1)ATomapHan cdopmMmyna ectk NMMND.

2)Ecnn A u B cyTs MNP, To MNP 6yayT u chopmynsl : ~A, AvB, A&B,
A=B, AxB.

CMbIcn norvyeckux coeguHUTEnen ~,v,&,— M <3TOYHO TaKOW Xe, Kak
M B NOrMKke BbICKa3dbiBaHWA. WcnonsioBaHue nepemeHHsIx B foruke
MNpeaukaToe UMeeT CMLICN NUWL B Cny4ae, KOrga OHW BBOAATCA C
NOMOLLIO KBAHTOPOB. KeaHTopbl nozsonsioT AenaTtb
BLICKA3LIBAHWA © MHO¥ecTBax obnekToE W dQopMynUpoBaTh
YTBEPHAEHWUA, WCTUHHLIE ANA 23TUX MHOMecTE. B ucumcneHum
npeavkaToB WMeeTcs [ABa KBaHWTopa @ cywecrtBoBaHMa (3) M
BceobwHocTn (V). Ecnu x — nepemeHHas, A — nNpoW3BOMNbHOE
BLICKA3LIBaHWE, TO 3HAYeHWe KBAHTOPOB BLIPAMAETCA CNeayloLMm
obpasom : 3 x A (cywecTeByeT X TakoW, YTo A UCTUHHO) U ¥ X A (A
MCTHHHO ANS BCeX 3HAYeHWHA NepeMeHHON X).



3HaveHue MNP B Jloruke MNpegukaros.

Kak M B norMke BbiCKasbiBaHWWA, B NOrMKe NpeawkKaToB cyluecTByeT
gBa wMetoga AokasatensctBa M@ @  cUHTaAKCHUYECKMA W
cemaHTHyeckmin. lNpW MCNonNb3oBaHMM CeMaHTUYECKOro MeTtoga
WCTUHHOCTHOE 3HAaYeHWe 3aBWMCMT OT MHTEepNpeTauuM, NOCKONbKY B
aToMapHbIX popMynax cogepxarca Tepmbl. BHavyane nokasbiBaeTcs,
Kak MHTEepnpeTauMa npugaetr CMLICH nno, a aaTtem
paccmatpueatoten MNP, esipaxalowne ITOT cMbICH.

MocTpoeHne TeopMHM B NOrKMKe NpeaWKaToB BKNHOYaeT cnegylouiMe
atTanbl :

1)AHann3 KOHKpeTHON 0BnacTH 3HaAHWA;

2)Bbibop o0bo3HauyeHWWA, nNpeacTaBnNAWMX OCOBEHHOCTW AaHHOW
obnacTH 3IHAHWK;

3)Crpoutensctio MNP ¢ Ucnonb3oBaHnem obo3IHAYEHHIA.

MHoxecTeo MNMN® B MNoruke MNpeaukaToB — 3TO TeopuA, OTAeNbHbLIE
MMN® — akcMoMbl 3TON TEOpPUN.



AHanu3 cTpyKTypbl 06nacTu 3HaHWMK.

3neck BHavane BbiAeNAeTCA MHOXECTBO 3HAYMMbIX G}I"LI.I,HGG’TE-IT'I. 3to
MHOMECTBO Ha3biBaeTcA 06NaCTLIO HHTEepnpeTaunK.

MpuMep — ANA  UenoOYWCNeHHOW MHTepnpeTauun obnacTbio
MHTepnpeTauMu ByayT uensle Yucna.

Ha cnegywuwem 3tane onpefensercA, Kakve GQyHKUMM B ITOW
oBnacTi 3HaHMA ABNAKTCA Hanbonee BaxXHLIMK (ecnK OHW ecTk). OnA
Ueno4YncneHHon apudMeTUKN 3TO CNOKEHUE, BLIYUTAHUE, YMHOXEHNE,
uenouMcneHHoe AerneHuWe, OCTaTok OT geneHus.

3atem mgeHTMUUUPYIOTCA HaubBonee 3HaYMMble OTHOLIEHWA Mexay
CYWHOCTAMM  paccmaTpuBaemoW obnacTtn  3HaHMi  (Mexay
aneMeHTamu oBnacTH MHTepNpeTaLmnm).

B 3zaknioveHuH BbiAaBNeHHkIe MNP odopMNAKOTCA CUHTAKCHYECHH, TO
eCTh NpH NOMOLLK aKCHOM.



@yHKuMK ¥ oTHoweHnA B Nloruke MNpegukaTos.

OnpegeneHve. ®yHEUMA - 3To oToBpakeHWe N 3NeMEHTOE W3 obnactw
WHTEPNPETALMH HA OOWH INEMEHT 3TOW Xe oBnacT (N — KONUYECTBO apryMeHToB
hyHELUMK). MpuyYem B Norvke NnpeqMkaTos yHKUKWA cama no cebe He MOXET HMETh
IHAYEHMA, 3HAYEHHWE MOKET MMETE TONLKO ynoTpebneHne yHKUMK.

Onpefenedue. YnotpeBnenve ¢yHKLWW eCTh YKalaHWe HKOHKpPeTHOro chy4as
oTobpameHWAa N 3NeMeHTOB W3 00GNacTH WHTepnpeTauMW (N — KONM4YECTBO

aprymeHToB QyHKUWW) Ha OOWH INeMeHT 3ToH obGnacTw.

Mpumep 1. OBGRacTe 3IHaHMA = apudmMeTHKa, oGNacTe MHTEPNpPeTaUMK =
MHOKECTEO HaTYpPanbHbiX YMcen. PyHEUWA “yMHOMeHHe” | yMmH(3,2)—86. HYucno 6
HazbIBAETCA 3HAYEHMEM OaHHOMo ynoTpebneHua QyHKLMK “YMHORWTL".

Mpumep 2. O6BnacTe 3HAHWA — POOCTBEHHLIE OTHOLWEHWA MeNOy HeKOTopbIM
nuuoMm no uMmedHn MBaH W HEKOTOPLIMM OPYrMMH MNOALMW, C KOTOPLIMA OH
obwancs Ha cemedHoMm cBbope. OBNacTe WHTEPNPETALWKM — MHOXKECTBO NHOAEA :
Wean, MeTp — gecopogHeld GpaT Meana, Muxaun - gsoopogHeIA Gpat MBeaHa,
Mapua - nogpyra Muxauwna : {Mean, MNetp, Muxawn, Mapua}. MNockonbKy Hac
WHTEPECYIOT TOMbKO POACTEEHHBIE CEA3M, TO TOT haKT, YTO HEKTO ecTk Nnogpyra
YyenoBeKa W3 3afaHHOW obOMacTH WHTepnpeTauuKd OOoM#He OBbiTe ONWCaH ¢
noMoLllLK hyHKUMK : nogpyxka("Muxaun”)—"Mapua”.

Onpegenedue. Mog oTHOWEHWEM B NOMMKE NPegUKaTOB NOHMMAaETCH oToGpaKeHne
N 3NeMeHToB W3 o0BNacTH WHTEpPNPeTauMH Ha WCTHHHOCTHOE (GyneBcKoe)
JHAYeHWe.



NMocTpoeHue Teopuu npegmeTHoOU obnacrtu B
norvuke npeauKaToB.

HenonkaoeaHue Jlorvku I'Ipe,q,u KaToB MAPpHUMEHWTERNBHO K I{GHHPETHGIT!
06NacTH 3HaHWA CXOAOHO C MCNONL30BaHMEM NOMMEM BbICKaZbiBaHWMA.

1). AHanuavpyeTcAa CTPYKTYpa npeawmeTHoW obnactw. 3geck BbIOENAETCA
0BnacTe MHTEpPNpPEeTaUWK, HAO KOTOPOW 2303alTCA MHOMECTEO IHAYWMMBbIX
YHKLUMA 1 BEOOAWTCA MHOKECTED OTHOLEHWEA.

2). BeogATcA obo3HavyeHMA OANA BCeX BblOeneHHbIX 3nemeHToB. Buavane —
ANA KOHCTAHT. 3Ha4YeHWAMM KOHCTaHT (a, b, c) ByoyT anemeHTml obnacTu
MHTepnpeTauun. Ha cnegyrwowem 3Tane nogbuparTcA obBo3zHa4veHWA OnA
dyHkumi (f, g, h). PYHKUWA, NpeOcTaBneHHaA HEKOTOPbLIM 0BO3HAYEHHEM,
ONpeaenAeTcA YKasaHMEM 3HA4YeHWA pasnMYHbIX ee ynoTpebnenwn. B
3aKnoMeHHH  ANA  Kawmagoro oOTHoOWeHWA noabupaeTtcA obosHadeHwne
npegukaroe (P, R, Q).

3). 3anuceisawotcA MNP gnAa npeametHoW obnacti. Muoxecteo MNP
paccMaTpHMBEaETCA Kak TEOpWA npeameTHol oBnactu, otaencHana MNP — kak
aKcCHOMa.

Hurepnpetauna NN e Noruke NpegukaToR ecTh YCTAHOBNEHWE MCTUHHOCTH
NN® ¢ To4kK 3peHUA TEOPHK NpeaMETHOW oBnacTH.



Mpumep nocTpoeHMA TeopuK ANA NpeaMeTHON

obnactu “CemelHbIn cbop”.
OBnacTe 3HaHWMA — poAcTBEHHBIE oTHoweHWA WBaHa ¢ NABMK, C KOTOPBIMK
oH oBwancA Ha cemedHom cBope. OBnacTe wHTepnpetauyuwu : {Meau, MeTp,
Muxawn, Mapus}.

CneayollMM LWIAroM nocne ycTaHoBneHWA obnacTh uHTepnpeTaumu BygeTt
BEblGop obo3HaveHWA ana npeacTaBneHnnA INeMeHTOB oBnacTu
uHTepnpeTtauuu. BHavane — obo3HaveHMA AnA koHeTaHT @ a — MeTp, b — Uean,
€ - Muxaun. 3atem noabupaem obozHadeHwAa AnA dyHkUMA. 3peck
MHO¥ECTBO 3IHAYMMEIX YHKUMA COCTOMT M3 ofHOH  OYHKUMMK
f("Muxann™)="Mapua". B 3aknioyeHnn ONA OTHOLWEHWA “OBOHpPOOHLIA Bpat”
Beogum npegukaT P : P(X,Y) — X aenaeTca aeoopogHbLIiM GpaTtom Y.

P{a,b) ABNAEGTCA HCTHHHEIM P{a.flc)) ABNAGTCA NOXHEIM
P{a,c) ABNAETCA NOWHbIM P{f(c),a) ABNASTCA NOXMHEIM
P{b,a) ABNAETCA HCTHHHEIM P(b.f(c)) ABnAETCA NoXMBIM
P{b,c) ABNAETCA HCTHHHBEIM Pf{c),b) ABNAETCA NoNMBIM
P(c,a) ARNAETCA NOMHBLIM P(c.flc)) ABRARTCA NOMHEIM
Pic,b) ABNAETCA HCTHHHBIM P(f(c),c) ABNAETCA NOMHLIM

W3 npuBegeHHbLIX aToMapHbIX copMyn MoxHO cTpouTh [N, DYHKUKA,
npegcTaEneHHand HeKoTopbIM obo3iHadYeHWeM, ONpenensAeTcA YKazaHuem
paznu4HbIX ee ynoTpebneHwid (cemanTuyeckmm nytem). OTHOweHwe,
npegcraenedHHoe obo3HaveHWeMm NpeaWkKaTa, onpegenAeTcA NYTEM yKasaHWA
ByneBCKUX 3HAYEHWHA PA3NWYHBIX KOHKPETHLIX CNYYaeB 3TOro OTHOLWEHHKA.



1)
2)

3)
4)

5)

MHTepnpeTtauus NMN® B norvke npeamkaTos.

Kaxgown koHcTaHTe, BXxogsawe#n B MNP, npunuckiBaeTca
3nemMeHT U3 06nacTi MHTeprnpeTauum.

Kaxxgon nepemMeHHOW nNPUNUCLIBAETCH 3NEMEHT U3
obnacTv MHTepnpeTauMm.

Kaxxpgown thyHKUMKM NpUNUCLIBAaeTCA ee 3Ha4YeH e,

Kaxxpgon aromapHoi ¢popmMyne npunucbiBaeTcA ee
3HauYeHue.

BobIiuMcnAKTCA MCTUHHOCTHLIe 3HavyeHua MNP,



NepemeHHble B Jloruke MNpeaukartos.

Ecnn B aromapHoW dopMmyne B KadyecTBe Tepma BbiCTynaer
nepemeHHas, TO 3TO O©O3HayaeT, 4YTO Ha [aHHOM MecTe MOoMXeT
npucyTcTeoBate Gonee 4Yem oOgMH  3neMeHT W3 oBnacTu
uHTepnpetaumn. Npumep : P(x, b).

WHTepnpeTrpoBaTs MMN®, cogepXallve NepeMeHHbIe, MOXHO TONbLKO
nocne Toro, Kak nepemMeHHOW MPUNMCAHO Kakoe-nuBo KOHKpeTHoe
3HaueHue. 3TO NpUNKUChLIBaHWe Ha3sbiBaeTcA B Jloruke MpegukaToB
KBaHTMdMKaUMeH, a B NOrMYecKOM nNpPOrpaMMHUpOBaHUM —
KOHKpeTu3auuen.

B norvke npeguvkaTtoB onepyupyloT GBYMA BUOaAMKM KBAHTHU(PUKaL MK,
KeaHTHGiaLa CabICH KBAHTOP NepeserHon
SHIHCTEHHOHANHAR B obnacTi HeanTop
HEaH TuchHKaLMRA (3 x) HHTEpNPeTaHH CYECTBOBAHMA
CYISCTEYET XOTA
Gl 0001 X,
KOTOPLIA CAENaeT
paccu aTpHBasm yio
M e THHHOM.
Y HUEE P CANBHAR Ona Bcex X nz KEaHTOPR 0GWHOCTI.
KEaHTH MKALMA (7 %) ofinacTH
HHTEpRpaTaAL WK
nne




CeoucTtaa NN B lloruke NpegukaTos.

OnpegeneHve. MHTepnpetaunA, aenawwan MNP WCTMHHOW, Ha3bIBaeTCA
mMogens aton MNP,

Onpepgenenne. MNP HazbiBaeTcA YAOBNETBOPUTENbHOW, ecnM  OHa
NPUHAMAET HCTUHHOE 3HAYeHWe XOTA Okl NPU OOHOW WHTEPNPEeTALMHA.

Onpenenenue. HeynoeneteoputensHasa MMN&$ ecte MNP, koTopaa NoxHa npM
BcexX WHTepnpetauywax. [lpumep HeypoeneteoputensHon (NP  agna
MNpeameTHoi O6nactu “CemerHbid cBop™ : 3 x P(x, b)&~P(x,b).

Onpepenenuve. TowaecTeeHHo WcTUHHOW MNP HaswieaeTca MNP, koropan
MCTHHHA NpU BCeX WHTepnpeTtauuax. Npumep ToxOecTBEHHO UCTUHHOW MMND
ana “CemeiHoro cbopa” : 3 x P(x, bjw~P(x,b).

UI‘IEEE&HEHHE. MN® HazbiBaeTcA cnegcTBHEM TEOPWK, eCNK OHa MCTUHHa Ha
BCEX MOOEeNAX TEOPRWW.

UI‘IEEE&HEHHE. Moaensio TEOpPHUK Ha3blBAaETCA €& MWHTepnpeTauuwA, npH
I{GTOPUII;! HCTMHHLI BCe €& AKCHOMbI.

MycTe ¥ Hac ecTb TEOpPWA Kak pe3ynbTtat paborTel. Heobxogumo gokazaTe,
yto MNP apnAeTcA cnegcTEMEM TEOPHH.



MeToAabl AoKa3aTenbLCTB yTBepPXAeHUA
“NMN® aensaeTca cneacTtBUMEM Teopun”.

Kak v B NnorvKke BbicKaiblBaHWW, CYWECTBYET ABAa MeToOa AoKa3aTenbLCcTBa
CEMAHTHYECKMHA W CHHTAKCHYECKHA.

Paznuuaior I'IPDCTGITI H EﬂhTEpHHTHBHI:II;‘I cCeMaHTHM4YeCKne MeToObl.

Ona pokazatenscTBa NPOCTEIM CEeMaHTH4YeCKMM MeToOOOM HEDE}[{}AHMG
HCccneqoBaT™s 3Ha4YeHMA aKCHOM OnNA BCeX BO3IMOMHbIX obnacTeid
WHTepnpeTayMK, a Tak Kak obnacTel WHTepnpeTaunHu BeckoHeYyHoe
MHO¥MECTED, TO OH Ha NPaKkTHKE HE MCNONBAYETCA.

Mpy  wcnonbioBaHMM  anLTepHaTHMBHOrC  ceMaHTHYecKoroe  meToga
NPOMIBOAMTCA MOMCK  MOAENnH  MHOMECTEA  akcHMoM  ONA  Takol
WHTepnpeTauuu, B koTopoi MNP 6ynet noxHon. Ecnu Takaa MHTepnpeTauua
cywecrteyet, To MNP He Byper cnepcterem Teopuw. OgHako oTcyTcTBME
TakoW MHTEpNpeTauMK He 03Ha4aeT, 4To AadHHanA NN aenAeTcA cnegcTEUEM
TeopUH.

Oba cemMaHTHMYeCKMX MEeTOoda OOKazaTeNbCTEa He vcnonb3ywTcA B Jlorvke
MNpegukatoe. bonbllee pacnpocTpaHeHWe NONy4YWn CHHTaKcUYeCcKWH meTon
O0oKazaTenbCTEA.



CWHTaKcu4YeckKkuMi MeToq aokaszatenwctea “MMN®
AIBNAETCA CneacTBUEM Teopun™.

npll'l HCNoNkE30BAHWKW CHHTaAKCH4YeCKOro MeToOa OoKazaTenbCTBa WWIETCA
nNonHoOe MHOXMECTBO NpaBvMn BLIBOOA.

UI‘IEEB&HEHHE. MNog NONHBIM NOHWMAaETCA TaKkoe MHOMECTBO npaevn, npu
KOTOpOM BCEe aKCHOMBI Ey,qy‘r cnefcTerMeM MHOXECTEA NpaBuvn.

3pgeck MENONL3YIOTCA 3aKkoHbl ApucTtotens, [le Moprada, AMCTPUBYTHEHOCTL.
CyuecTeyeT ABa noAxofa K NOCTPOSHWUK NOMHOrC MHOMECTEa NpaBun !
METOM, eCTECTEEHHLIX PACCYHAEHWA W METO AKCHOMATUYECKHMX CXEM.

MeTon ecTecTBeHHLIX paccy#OeHMW 6yAeT nNpUrodHLIM W ANA NOFMKW
nNpegWKaToR, ecnNW AONOMHKWTL €ro NpaBMNaMKU BblBoAa, kacawwmmuea MNd,
B COCTaB KOTOPLIX BXOOAT KBAHTOPbLI NepeMeHHbIX.

UI‘IEEEE'HEHHE. DI'IPEAEJ'IEHHE npegvEaTa ¢ NOMOWbLH aKCHMOM Ha3bLIEAETCA
aKkcuomMaTH3IauWen MNH aKCHOMaTUYECKUM onpegeneHiem.

MeTon akcHoMaTHMHMECKMX CXeM MOXHO afanTHpPoOBaTe ANA  NOFMKW
npegMKkaToB, ecnd JONONHWTE erg akCHMoOMamMK, KacakwWwMWMMHCA KBaHTOPOEBE
nepemMeHHBIX.

UI‘IEEEEHEHHE. MNonHoe MHOXECTEO NPpaBWMN BbIBOAAa ANA NOrMKH NpegvKaToB
Ha3bIBAETCA MCHMCNEHWEM NpeqWUKaTOB.



AKcuomaTu4ecKkoe onpeneneHne OTHOLWEHWHN.

MNpH BO3IMOKHOCTH AKCHMOMATHYECKOro onpefeneHWA KaxObid KOHKPETHLIW
cny4an OTHOLWEHWA, HDTOPI:I;'I CHYHMTaeTCH MCTHHHLIM B 3agaHHORM
HHTEpNpEeTaLMHK, MOXKHO BbIBECTH Kak cnencTtewe M3 dAKCHOM,
BOCNONbL3OBABWWCE CHHTAKCHYECKMM MeToaoM Aokazatennctea. [lpw
HCNONE3I0OEAHWKW NpaBun BeIBOOA CeMaHTHYeCKOe onpegeneHWe OTHOLUEHWA
BBIBOOAWTCA H3 ergc akCHOMaTH4YeCKOrD onpegeneHAA.

MNpumep. Mycte obnacTeio 3HaHMiA ABNAeTcA apudmeTwka, a obnacTeio
MHTEpPNpeTaUuMu — HaTypanbHble 4ucna. TpebyercA : pazpabortaths
npegcTaeneHue Mwboro HaTypansHOro YMCNa B BWOe TepMa ANA NOCTPOeHWA
Teopun 3Tol obnactu. [nA 3ToW UenuM BBeOeM KOHCTaHTY a, KOTOPOH
NPUNKCLIBAETCA 3IHAYEHHUE W3 0BNacTH HHTEPNPETALMM :

3HaveHWeM a ABNAETCA 1.

Beepem dyHEUMIO “cnenyloWwKi 3a” :
3Ha4eHwem s(a) AenAeTcA 2.
3HaveHmem s(s(a)) AenseTcA 2 U T.4.

BeepeHWeMm KOHCTAHTR! 8 HATYpPankHOE YMCNO ONpeaeneHo B BUOE TEpMA.



PekypcuBHOe onpeneneHne OTHOLWEHUA.

Tenepb paccMOTPUM OTHOLLEHWE “ABNAEGTCA HATYPaNbLHLIM YACAOM”
W onpegenum 3To OTHOLLIEHWE C MOMOLLLI CUCTEMbI ABYX aKCHOM :

Akcuoma 1 : N(a)
Akcuoma 2 : N(x)—N(s(x))

3TM ABe aKCUMOMLI NO3BONSAKT PeKYPCMBHO onpefenute nwboe
HaTypansHoe 4ucno, nockonbky B Akcuome 2 cobBniogeHue
OTHOLLEHWA B OAOHOM KOHKpeTHOM cnydae (N(S(x))) zaBucuT ot
cobnoaeHUA 3TOro OTHOLWEHWA B OPYroM KOHKPETHOM crny4ae, To
ectb N(x).

Ecnu WCNonb3oBaTbk OaHHbIE aKCMOMbI W MOMNHOE MHOXEeCTBEO
npaeuMn BbIBO4a NOTrMKM MNpeQWKaTOB, TO OKAKETCA BO3IMOXHLIM
OoKazaTbk CHUHTaKCM4YecKW, 4To oTHoweHwe N cobniogaertca AnA
nwboro TepMma, KOTOPbIA MOMXeT ObiTb MOCTPOEH NPH MNOMOLLM
cumBona a, obo3Havyalowero KOHCTaHTy W CcUMBoONa s,
obo3zHavaowero pyHKUMIO.



Wcuncnenne npeamkatoB 1-ro nopsaka Kak
ocHoBa Jlornyeckoro MNporpammupoBaHms.

OcHoBHana npobnema peanusaummn Ha IBM
pazpaboTaHHbIX ANA MCYMCNEeHWA NpeguKkaToB npoueayp
pokaszatenbcte [N 3aknw4vaerca B KOMOMHaTopHOM
pocTe Yucna BapuaHTOB.

ABTOMaTHM3MpPOBaHHbLIA MeTO[ [oKaszaTenbCcTBa uepes
onpoBepXeHuWe paspabartbiBancA B KoHue 1950-x rogoB
MNmnmopom, Oasucom, NMNatHamom u MNpaBuuem U oCHOBaH
Ha pazpaboTaHHbIn Xepbpangom B 1930-e rogs!l meToa.

OcHoBbIBasick Ha paborte [paBuua, PoBbuHcoH cozpan
NnpaBuno BLIBOAA, HA3BaHHOE UM pe3onunen.



MeToa AoKkasaTenbLCTB Yepe3 onpoBepXKeHue.

B ocHoBe MeToOa [[oKalaTenbCcTB dYepes OnNpoBepMeHWe nNemuT
OTHOLWEeHWe Mexay TOMOeCTEeHHOCTEHD U HENOCNeOoBaTeNbLHOCTLID.

OnpegeneHue. C no3uyui CcemMaHTHKH Teopuna Gyaoet
HenocnegoBaTeNnbHOW, €CNW He CYLWecTByeT WHTepnpeTaumm,
YOOBNeTBOPAKWER BCEM akcMomam 3Tol Teopuu. C  nozvumi
CHMHTaKcuca Teopua OyaeT HenocnegoBaTenbHOW, ECMK OKaMeTcA
BOIMOKHBLIM BbLIBECTH M3 Hee NpoTUBOpeYne Buaa A&~A.

Ona pokazatensctea Toro, Yto MNP asnaeTcs cneAcTEUEM TEOpUM,
WCMonbL3yeTca Cchneaywuwwa npMeMm :@: K Teopud gfobaeBnseTtca
oTpuuaHHe uccnegyemon MNP,

Ecnu nocne 3Toro yaaeTcs AoKa3aTbh NPOTHBOPEYMBOCTL TEOPHM, TO
3To o3HauaeT, 4to MMN® MMeeT 3Ha4YeHWe “UCTHUHA" U COOTBETCTBYET
MMelollencA Teopuu. [NA peanu3auuMM nogoBHOro MexaHuama
Aokazatenncrea ucnonb3ayeTcA cneynansHas obnacTtb
WHTepnpeTauuu — “mup Xepbpanga'.



Mup Xepbpanpga.
Mwup Xepbpanpa ecTe ocobam obnacte wHTepnperauww, woTopanm obnapaer
cnegywiuy ceoucteom : MND GygeT cnegcTEMEM AKCUOM TEOPHM, BCNM OTCYTCTBYET
HHTEpnpeTauMAa mupa Xepbpawma, NpWM KOTOPOM OOHOBPEMEHHO W OTPMUAHME JTOM
MM, 1 BCce aKCHOMEI ITOR TEORPUH DEINK Dl MCTHHHEIMM,

Mup XepBpanga ANA HEKOTOPOW TeOPHW ONpegenAeTCcA dJepe3s oboaHaYEHMA,
MCMOMNLIYEMBIE B ITOW TEOPHHA.

Onpegenenue. OcHoBHoW Tepm (ground term) — ato nuBo ofo3HAYEHME KOHCTAHTLI,
nuBo ynoTpeBnexue dyHKUMM, BCE APryMEHThI KOTOPOW ABNAKWTCA OCHOGHBIMU
mepmamu. Mup Xepbpawga OnA HEKOTOPOW TEOPMM COCTOMT W3 BCEX OCHOBHBIX
TEPMOB, KOTOPLIE MOTYT BhITh NOCTPOEHBl HA OCHOBE ODO3IHAYEHWA, MCNONBIYEMBIX B
ITOW TEOPHM.

Onpegenenne. OcHoBHAA aTomapHan dpopmyna (ground atomic formula) - aTo
aToMapHas chopmMyna, He COOepPHALLAA NEPEMEHHBIX B KAYECTEE apryMEHTOE, TO ECTh
BCE apryMeHThl ABNAKTCA OCHOBHLIMK TEPMaMH.

Onpegenenve. OcHoBanue XepGpanaa ANA TEOPMM — 3TC MHOMECTBO BCEX OCHOBHBIX
ATOMApPHLIX QOPMYN, KOTOPLIE MOKHC NOCTPOWTE W3 O0GOIHAYEHWNA, HCMONBIYEMEIX B
TEOPWA.

Onpegenenne. Mup XepBpanpa — obnacTe MHTepnpeTauMm anA xepBpaHgoBCKOW
WHTEpNpeTauuy. B xepBpaHOoBCKOA WHTEPNPETALMM TEOPHM IHAYEHHWEM HKAaXOoro
OCHOBHOMD TepMa FABNAGTCA ©OH cam. B nwbod KoHKpeTHOW xepOpaHOooBCKOW
MHTEPNPETALMKA Ka¥OaA OCHOEHaA aTomapHan copmyna B ocHoBaduu XepBpanpa
03HAYAET NHBO UCTHHY, NHBO NOM.



XepOpangoBckaa Mmogenb TEOPUN.
Onpegenenune. XepGpaHooBckas mogens TEopWM — Takaa xepbpaHOooBckans
HHTEpNpeTaUMWA, NpH IEGTD[JDIFI HKaxgan aKCHOMa TeOPHMKW MCTHUHHA.

PaccMoTpMM B Ka4ecTEe NPUMepa TEOPHIO NEPBOTo NOPAOKA.

CHMBONWYeCKHe 0G03HAYSHMA B TEOPHM : OcHoranue Xepbpanga Ana
— CumBonbl, 0603HAYAOWWE KOHCTaHTBI @ &, b, ¢; PatcMaTPUBaEMON TEOPHH :
- CwmBonbl, obojHagdalou e NepeMeHHbIs © X, y, z; F(a)  P(b)  P(c)

— CumBonel, oGo3Ha4al0WMe NpeaUKaTh ; Q(a,a) Qa,b) a,c)
P — ¢ OAHWM APryMEeHTOM, Q(b.a) Q(b,b) Q(b.c)
Q - ¢ ABYMA apryMeHTamm, Qfc,a) Qfc,b) Qfc,c)

CrMBONbI, oGo3HavamoWw e yHKLMA @ OTCYTCTEYHOT.

OnHa M3 xepBpaHOOBCKMX MHTEPNPETALMWA NPUBEOEHHOro 30eChk OCHOBAHWSA
XepBpaupa : P(a), P(b), P(c), Q(a,b), Q(b,c) ozHavarT WMCTUHY, OCTankHLIE
aroMmapHkie hopmMynbl — NOXb.

Bcero B paccmatpuBaeMmom npumepe cyuwecteyeT 2'?=4096 BOZMOMHbIX
xepbpaHOoBCKMX  WHTEpPNpeTauMid, MNOCKONbKY B  paccMaTpUBasMoe
ocHoBauue Xepbpauna exonAaT 12 dopmyn.



MoneaHble cBOWUCTBA XepbpaHAOBCKUX MHTEpPNpPeTaLUi.

B HexepbpaHgoBCKORM WHTEpPNpeTaUWWM 3Ha4“eHWEM KOHCTaHTbl GypeT

HEKOTOPLIW 3NemMeHT oBnacTi MHTepnpeTauXH, HanpuMep, ba"HWBan".

B xepbpaHOoOBCKOW WHTEPNPETALMK 3IHAYEHWMEM KOHCTaHTbl Beerpa Gyper

oHa cama. [aHHoe CcBOWCTEBO XepBpaHOOBCKMX WHTEpnpeTauun
no3BEocNAeT cOenaTtk cnegylouwee 3aknovedwe @ ecnu MNP Gyger
MCTUHHOW BO BceX XepbpaHOooBCKMX MOOENnAX Teopuw, TO OHa Byger
MCTUHHOW W BO BCEX MOOENAX 3TOW TEOPUM ONA BCEX BO3IMOMHBLIX
obnacteld WHTEpnpeTauMn W, cnefoBaTenbHo, ByaeT cneacTBUEM
OaHHOW TEOPUK.

T.0., NnocNeaoBaTenbHOCTE ASMCTEHH NPOLUEayPbl ONPOBERKEHWRA ;

1)
2)

3)

4)

BaATe oTpuuanme gokazyemon MNd;

HaiATn xepbpaHgoBcKyo MOOENt TEOPWMM, MPW KOTOPOW OTpULAHMWE
MMN® 6ygeT MCTUHHLIM;

Ecnw Takaa mogens cywecteyeT, To MNP He moxeT BbITL cNegcTEMEM
TEOPHMH;

Ecnu TakoW mogend He cywecTteyeT, To MNP ABnAeTcA cneacTEMEM
TEOpPWUH.



dpaszoBan hopma 3anucu.

OnpepgeneHue. Ppazosan dopma NOrMKKM NnpeguvkaToB — 3To cnocob
zanvcu opmyn, NpM KOToOpPoOM ynarpeﬁnﬂmrcﬂ TONLKO CoOeOMHMTENnK
3:, W A=,

OnpegeneHne. [fluTepan - 3TO NO3MTHMBHAA WNM HeraTMBHas
aTomapHas cpopmyna.

OnpegeneHne. ®pasa ecTb MHOXECTBO NWTepanoB, coedWHeHHLIX
CUMBONOM v. HeraTueHbIe NUTepankl pa3MeLlaloTCA B KOHLe Kawaon
¢pasbl, a NO3MTUBHLIE — B Hayane. CxemaTnyecknin Bug pasbi :

P1vP2wv...vPnvN1vN2wv...vNn

3peck P1 ... Pn — noanTueHble nuTepansl, a N1 ... Nn — HeraTUBHbIe
nuTepanki.

®Ppazy MOMKHO paccMmaTpuMBaTe Kak obobuweHue  NOHATHA
umnnukauun. JeActenTensHo, ecnu A u B — atomapHele dopmMmynl,
To A - =B Mmoxer GbITb 3anucaHa kak ~AvB. MNMockonbky ~A -
HeraTMeHo, a B — noauntueHo, To dpazosan ¢hopma byaeT UMeTs BUA
: Bw~A.



A.I'II:TEFIHETHBHI:IE 3aKn4eHusa n HeobxoauMmble
YCnoBeuUA.

Onpegenexne. Bce NO3WTMBHbLIE aTomapHble (hOpMynbl, BXoAslve BO
thpazy, ABNAKOTCA ANbETEPHATMBHLIMKM 3AKNOYEHWAMM, 3 BCE HEraTMBHbIE
aTomMapHbie hopMynbl — HeOGXOOMMbIMK YCNOBHUAMM.

Mpumep.

Ecnu C, D, E 1 F — aTomapHble dopmMmynbl, To thpasa CvDv~Ev~F rnacuT, 4to
C wnu D ByayT MCTUHHLIMMK, ecNK 0AHOBPEMeHHO U F, n E MCTHHHLL.

HDokazatenscTBo. CornacHo npaeuny e Moprava (~Ev~F)<~(E&F). OTcropa
(CwDv~Ev~F)es(CwDyw~(E&F)). Mockoneky (CvD) — nozutueHo, a ~(E&F) -
HeraTMEHO, TO paccMaTpMBaemyrr cpasy MOXKHO 3anucaTe © MNOMOWLI
umnnukaumm : (E&F) — — (CvD), 4To AoKa3LIBAET Halle yTEEPXOEHWE.

MpocTedwan thpasa COAEPHMT TONMbLKO OOWMH NMTEpPan, NO3WTHEHLIA WM
HeraTMeEHbIA. Ecnk a,b,c — KoHcTaHTEI, Q- NpeguKkaT ¢ OBYMA aprymeHTamm,
To Qfa,b) — aTo dpaza, B KoTOpOW yTeEepwaaeTcA, 4To Qfa,b) GeaycnoeHo
MCTHHHO, thpaza ~Q(b,c) ozHa4aeT, 4yTo ~Q(b,c) GeaycnoeHo NoOXHO.

®pasbl MOMHO 3anMCkIBaTE ¢ NOMOWbLI OGPaTHOW CTRPENKW MMMMWKaLMK
(cTpenkm MMupca) mexay NO3WTHEHBIMW M HETaTUBHLIMW NUTEpPanamMM
C,DeEF.



®pa3bl XopHa.
OnpeneneHve. ®paza XopHa (XOPHOBCKMW OWM3BLHOHKT) —
aTo paza, copepkawana TONLKO OOWH MNO3UTUBHLIN
nuTepan.

®paza CvDv~(E&F) w3 paccmoTpeHHoro npumepa
thpazon XopHa He ABNAETCAH, TaK Kak B HEM UMEKTCA OBa
NO3UTUBHLIX nNuTepana. [lna npegcraBneHWsa ee B Buge
tbpasbl XopHa Bocnonb3yeMcA OBOWHbLIM OTPUMLUAHWEM :
D«<s~(~D).

Tenepb nonyyaem : (CvDv~(E&F))<(Cv~(~D)v~(E&F)).

MNpumenne npaBuno [fe MopraHa : (Cv~(~D)v~(E&F))
<(Cv~((~D)&(E&F))), nony4aem dpasy XopHa.

0O6o3HaumB ~D kak G W Bocnonb30OBaBLWMWCL 0OpaTHOWM
CTpenKoun, Nony4aem :

C«G,EF



Pezonwouus.

NMpaeuno pezonwumM oTKpbITO PobwuHcoHom. [JaHHoe
NpaBuno CXO0OHO C [OU3LIOHKTUBHBLIM CUIJIOTM3MOM
(Modus Tollendo Ponens).

OnpegeneHne. ase ¢pasbl MOryT 6biTh pe30NbLBMPOBaHbI
APYr ¢ ApYyrom, ecnu oAHa U3 HUX COAEPKWUT NO3UTUBHbLIN
nuTepan, a Apyras — COOTBeTCTBYKOLWMIA HeraTUBHbIN
nuTepan ¢ ogHUM U TeM Xe obo3HauyeHMeMm npegukaTta U
OAVHAKOBbIM  KONMUYECTBOM  ApPrymMeHTOB, NpuU4YeM
aprymMeHTbl oboux nuTepanos MOryT ObITE
YHU(pULUMPOBaHLI (TO €CTh COrMacoBaHbl) APYr ¢ ApYrom.




MpaBuno pesonouunm.

PaccMmoTpum Teopuio, COCTOALLYH M3 ABYX cpas :
P(a)v~Qfa,b) (1)
Q(x.y)v~-Rixy) (2)

MNockonbky BO thpaze (1) coaepMUTCA HEraTMEHbIA nutepan ~Q(ab), a Bo
tpaze (2) — cOOTEETCTEYIOWKWA NO3UTHEHLIA nuTepan Q(x,y), obozHaveHne
npeaukaTa o dypazax (1) v (2) ogHo 1 To #e, To ecTk Q, a aprymeHThl oBoux
nuTepanoce MoryT BkITe YHWRUUMPOBAHL! (ecnM B KavecTBE apryMeHTa
BLICTYNAeT NepemeHHas, To oHa yHWudMuMpyema ¢ nNwBod KOHCTaHTOW) :
nepeMeHHaa X YHAWGMUUMPYETCA € KOHCTAHTOW a, NepemMeHHas y — ¢
KoHCcTaHTon b.

B wrore cpaza (1) momeT BbiTh pezonbBupoBaHa c dcpazon (2). Kak
pe3ynbLTaT nonyYaetcA chpaza, HalbiBaemada peszonsBeHToRn @ P(a)v~R(a,b).
Wnu B dopme zanuck c oBpaTHON CTPENKORA :

P{a)—Ri(a,b) (3)

®pa3za (3) ctaHoBWTCA HOBOW (hpazoi Teopuu. Ecnu B ogHoR 1 To# Xe chpaze
nepemeHHan BcTpevaeTcA Bonee oQHoOro pasa M 3Ta NepeMeHHan B Npouecce
pezonouMKM  yHAUUMPYeTCA € KOHCTAHTOW, To pe3lonbBeHTa Oyger
COOepKaTE AAHHYH) KOHCTAHTY Ha Tex MecTax, rAe paccMmarpyBaeman
nepemeHHan pacnonaranack B McxogHon cpase.



MNycrana cdpasa.

OnpepeneHue. ®pa3zy BMAaa P(a) Ha3bIBaKOT
zaknwoveHuem 6ez ycnoeui, ¢paszy Buga ~P(a) -
ycnoBuem ©e3 3aknwdeHua. Ecnu 3aknioveHume 0Oes
ycnoBun v ycnoBue 6e3 3aknyeHUs pe3onbBUPYIOTCA
Opyr C ApyroMm, TO MNONy4alwlascA pe3onbBeHTa
Ha3bIBaeTCcA NycToW (hpa3omn.

OpHoBpeMeHHOE NPUCYTCTBME B TEOPUM 3aKNK4YeHUA
6ez ycnoBusa v ycnoBusa 6e3 3akn4YeHUA SABNAETCHA
NPOTUBOPEYMEM M FOBOPMUT O HenocnenoBaTenbLHOCTH
AOaHHOW TEOPMWM.

C no3vMuuMih CeMaHTMKM BO3MOXHOCTL BbiBeAeHMus
nycTon ¢pasbl 03HA4YaeT HEBO3MOXHOCTb MOCTPOEHWA
XxepbpaHOoOBCKOW MOgenu paccMaTtpuBaeMol TEOpPUM.



ANroput™m, OCHOBaHHbLIW Ha pe30noLUUM.

Oanee paccMoTPUM HUCXOAALYIO (MNK 06 PaTHYIO) CTPATErHIc PE30NOLMH.

Onpegenelue. MNpu MCNONL3IOBAHMM HWUCXOOALWEW CTPaTerMM CTABWMTCA
Uenb OBHAPYMMTL, ABMAETCA NW eAWMHCTEEHHaA thpaza C cneqcTBMEM
CYLWecTBYHOWEro MHOMecTBa ¢pas T. MNpu 3ToM npegnonaraeTcA, “To
mMHoxecTeO thpas T ABNAETCA HENPOTHEOPEYHELIM.

Anroputm pabotaeT cnegywowmumM obpazom. BHauwane K cywecTBYHOWEMY
MHOXecTBY ¢pa3z nobaBnAeTcA oTpHMUaHwe npoeepAemoi dhpasbl. Ecnmn
anropuTM MNO3BONMWT BLIBECTH nNycTyw ¢pasy W3 nonyqyuBLWerocA
MHOKeCcTBa ¢hpas, To NnpoeepAeman dpasa cnegcTBHMEM TEOPHH.

OencTene dnropruTMa ONMCeIBAETCA OEYMA NpasdnamM#.

1). B nepBod BbINONHAEMOA pe30nOUMWA cleyeT MCNONb30BaTk TOMLKO
4To aobaBneHHoe oTpUUaHKe hpa3skl.

2). B kawOoW nocnefylwlled pe3onouuMM [0MKHAa YYacTEOBaTh

pe3onbBeHTa NpeAbIAYWed pe3onouWKn (3To npegoTepalaeT BecuensHoe
“BnywgaHue” anroputma).



Mpumep pe3onioLMK HUCXOAALLMM METOAOM.

n]i'CTI: HWMeeTCA MHOXeCTBO q:paa : HE-GEKDAHMD BbLIACHHUTL, ABNAETCA NHA
E&i{;ﬁ;i:fy] EFPLI:::TBYIGNEF;{\:LHbmec:::;c;::.le“
R

Pewenmne.

Ha nepeom ware goBaBnsfeM K ocTaNbHbIM
tpasam oTpHLatne chpasel P(a) :

P(a)\~Qfa,b) * =

Qxy)r~R(X,y) €4 1 Takmm obBpazom, pobaeneHne ~Pla) «
S(b) p CYLeCTBYIOLWEMY MHOXECTBY (hpas NpUBOQUT
Riab)4--—-—-rI1-+4 K npoTHBope4unio. [lokazaHHas cTpaTerua
--P[a} _____ L1 1 ABMAETCA HUCXOAALEA, TAK KaKk OHAa HaYMHaeT
Mony4yaem : 1 | NPpoLecc peleHnA ¢ OTPULIAHWA 3aKNKYEHWA —
~Qa,b)= = = = ! 1 CTpaTerua nowcka “gHavana ernybs",
Monyuaem : 1 NOCKONLKY pe3ynbTaT NocnefHed Pe3onioLrH
~R(ab)= = = = = = — J BCErga WMCMONL3YETCA B CNenylwled 3a Her

Mony4aem nporuBopeymne. PE3ONIOLUUM.



NuTteparypa.

Wu U., Conomon [. Mcnonb3oeauue TypBo-Mponora : Nep. ¢ anrn.
= M.: Mup, 1993.

Apnamenko A.H., Kyuykoe A.M. lloruueckoe nporpamMMupoBaHue K
Visual Prolog. — CN6.: BXB-Metepbypr, 2003.

Knokcun Y., Mennuw K. MporpammupoBaHne Ha Asbike Mponor :
Mep. c anrn. — M.: Mup, 1987.

Mannac [x. PenauuoHHbIA s3bik lMponor M ero npumeHeHue :
Mep. ¢ anrn. — M.: Hayka, 1990.

Ancon A. TypGo-Mponor B cxatom nanoxeHnn. — M.: Mup, 1991.

Crepnuur Jl., Wanupo 3. MckyccTBO nporpaMmMupoBaHWA Ha
Askike Mponor: Mep. ¢ aurn. — M.: Mup, 1990.

Mapcennye [0.H. MporpaMMmupoBaHue 3IKCNEPTHLIX CUCTEM Ha
Typbo- Nponore : Mep. ¢ adrn. - M.: ®MHaHCckI ¥ cTaticTMka 1994,

Bpatko W. [porpammupoBaHMe Ha A3bike [ponor ana
MCKYCCTBEHHOro UHTennekta. — M.: Mup, 1990.



