denepaibHOE areHTCTBO 110 06Pa30BAHUIO
YpasbecKuil rocy1apcTBEHHbIH SKOHOMHUECKHUI YHHBEPCUTET

@&

0. b. Me/qbHUKOB

dJieMeHTbl MareMaTudeckKoHu
JOTUKHU: UCUUCJIEHUS

Pasnen 3/leKTpOHHOT0 yueOHUKa
JIJ1s1 COTIPOBOKIEHUS JIEKLIMH

melnikov@k66.ru,
melnikov@r66.ru

e-mail:

Exarepunbypr

CalThL:
http://melnikov.k66.ru, 2009
http://melnikov.web.ur.ru




I. HUcuucaeHus, 93bIKH, MOJI€JHU
[.1. Ucuucnenus
[.2. Teopema ucumceHus

1. HepopmanbHOe BBegeHHE B TEOPHUIO MOJEJEN
I1I. Joka3aTeabcTBO

IV. Ucuncienune BbicKa3blBAaHUH
[V.1. Cucrema cBs130K =1, A\, V, — .
IV.1.1. Cucrema akcuoM HCUMCJIEHHSI BbICKa3blBaHUH
(mst =, A, V, —)
[V.1.2. TlpaBusa BbIBOJA HMCUMCJIEHUS] BbICKA3bIBAHUH
(nist =, A, V, —)

15
19

21

35

36
37

41

42



[V.1.3. VICTHHHOCTb W BBIBOAMMOCTL (DOPMYJIbI HCUHCTIEe-
HUS BbICKA3bIBAaHUH .
IV.2. Cuctema cBsSI30K —, — .
[V2.1. Cucrtema akCMOM HCUMCJIEHHS] BbICKa3blBaAaHUH
IV.2.2. TlpaBunia BbIBOJA HCUMCJIEHHS] BbICKA3bIBAaHWH
(ans =, —)

V. UcuncaeHus npeaMkaToB
V.1. Mcunc/ienre npeinkaToB B aCCEPTOHHUECKOM MPOIO3ULIH -

OHAJIbHOM MCUUCJIEHUH

V.1.1. Andanur, cjioBa U CEKBEHLIMU aCCEPTOHUUYECKOTO
MCUMCJIEHHUS TTPEIMKATOB

V.1.2. ®opmyna y3Koro ucurucaeHust NpeuKaToB

V.1.3. Axcrombl ¥ MpaBu/a BbIBOJA acCEPTOHMUYECKOTO
MCUMCJIEHHUS TTPEIMKATOB

45
46

47

48

49

62

63
71

76



V.1.4. AKCHOMBI HCUHCJIEHUS TTPEIUKATOB . .
V.1.5. [1paBuna BoiBoma B UTT> . . . . . . . .

V.2. Murepnperauusi hopmyJibl U TEOPUH (MOJIED)

oooooo



I. HUcuucaeHusd, 13bIKH, MOJ1€JHU

O/1HOH M3 OCHOBHBIX 1leJIed BBEJEHUSI MCUUCTEHUS B KaXKJI0M pasjiesie
MaTeMaTHKH (pa3dyMeeTcsl, He TOJIbKO MaTeMaTHKH ) siBJisieTcsi oOecreue-
HUEe «paboTbl» C COOTBETCTBYIOILMMHU OObEKTAMH HA IPAMMATHUYECKOM,
cdopmasibHOM ypoBHe, 6€3 MpHUBJIeUeHHUs] CEMAHTHKH (TO €CTb CMbICJIO-
BOTO 3HAYEHUST ) COOTBETCTBYIOIIMX IPAMMATHUECKHUX KOHCTPYKLHME: CJIOB,
CUMBOJIOB, 0603HAU€HUH, BbipaxKeHHH, PopMyJI U T.11.



I. HUcuucaeHusd, 13bIKH, MOJ1€JHU
Hanpumep, dugpepernyuaroroe ucuucierue no3poJisieT 3aMeHUTD
TPYJ0EMKOE BbIUMCJIEHHE NTPEJIEJIOB, HATPUMED,

’ sin® (2°747/x 4+ Ax) — sin® (21/x)
im

Az—0 AQZ’

9

Ha BbIITOJIHEHHE CbOpMaJIbeIX npoueayp € BblpazK€HHAMU:

(sin? (2 \/5))/ =



I. HUcuucaeHusd, 13bIKH, MOJ1€JHU
Hanpumep, dugpepernyuaroroe ucuucierue no3poJisieT 3aMeHUTD
TPYJ0EMKOE BbIUMCJIEHHE NTPEJIEJIOB, HATPUMED,

’ sin® (2°747/x 4+ Ax) — sin® (21/x)
im

Az—0 AQZ’

9

Ha BbIITOJIHEHHE CbOpMaJIbeIX npoueayp € BblpazK€HHAMU:

(sin? (2°y/2))" = 2 (sin (2°/z))' =



I. HUcuucaeHusd, 13bIKH, MOJ1€JHU
Hanpumep, dugpepernyuaroroe ucuucierue no3poJisieT 3aMeHUTD
TPYJ0EMKOE BbIUMCJIEHHE NTPEJIEJIOB, HATPUMED,

’ sin® (2°747/x 4+ Ax) — sin® (21/x)
im

Az—0 AQZ’

9

Ha BbIITOJIHEHHE CbOpMaJIbeIX npoueayp € BblpazK€HHAMU:

(Sin2 (295\/5))/ — 9. (Sin (21’\/}))/ — 9. cOS (295\/5) _ (235\/5)/ _



I. HUcuucaeHusd, 13bIKH, MOJ1€JHU
Hanpumep, dugpepernyuaroroe ucuucierue no3poJisieT 3aMeHUTD
TPYJ0EMKOE BbIUMCJIEHHE NTPEJIEJIOB, HATPUMED,

’ sin® (2°747/x 4+ Ax) — sin® (21/x)
im

Az—0 AQZ’

9

Ha BbITIOJIHEHHUEC CbOpMaJIbeIX npoueayp € BblpazK€HHAMU:
(sin? (2°y/2))" = 2 (sin (2°/z)) = 2- cos (2°/7) - (2°V/@) =
=2 cos (2°/a) - ((2) VE+27 (Va) ) =



I. HUcuucaeHusd, 13bIKH, MOJ1€JHU
Hanpumep, dugpepernyuaroroe ucuucierue no3poJisieT 3aMeHUTD
TPYJ0EMKOE BbIUMCJIEHHE NTPEJIEJIOB, HATPUMED,

’ sin® (2°747/x 4+ Ax) — sin® (21/x)
im

Az—0 AQZ’

9

Ha BbITIOJIHEHHUEC CbOpMaJIbeIX npoueayp € BblpazK€HHAMU:
(sin? (2°y/2))" = 2 (sin (2°/z)) = 2- cos (2°/7) - (2°V/@) =
=2 cos (2°/a) - ((2) VE+27 (Va) ) =

9 cos (2/3) - (2w1n2.\/5+2w%) |



I. HUcuucaeHusd, 13bIKH, MOJ1€JHU
Hanpumep, dugpepernyuaroroe ucuucierue no3poJisieT 3aMeHUTD
TPYJ0EMKOE BbIUMCJIEHHE NTPEJIEJIOB, HATPUMED,

’ sin® (2°747/x 4+ Ax) — sin® (21/x)
im

Az—0 AQZ’

9

Ha BbITIOJIHEHHUEC CbOpMaJIbeIX npoueayp € BblpazK€HHAMU:
(sin? (2°y/2))" = 2 (sin (2°/z)) = 2- cos (2°/7) - (2°V/@) =
=2 cos (2°/a) - ((2) VE+27 (Va) ) =

9 cos (2/3) - (2w1n2.\/5+2w%) |

UesnoBek, M3yuMBILIKH TpaBuia AddepeHIiHpoBaHus, MOXKET Mpa-
BUJIbHO NpojuddepeHMpoBaTh (GYHKIMIO JaxKe B cJayuae, KOTJa OH He
3HaeT onpejie/ieHus1 3TOH DYHKLMH.



I. HWUcuucaenus, 93bIk1, MOaeaU

OCHOBHBIMH MHCTPYMeHTaJbHBIMHM TTOHSITHSIMU MCUHCJIEHUH SIBASIIOTCS
MOHATUS hopmyabt U 8ol8o0umocmu gopmyaot. Tlop dhopmysioi no-
HUMAaEeTCs BbICKA3bIBAHUE, 3aMUCAHHOE CPEJICTBAMU COOTBETCTBYIOLILETO
s13blKa, a MO0J BbIBOJOM (DOPMYJibl — HeKasl »KeCTKO (PopMaJii30BaHHas
npoueaypa «J10Ka3aTeJbCTBa HCTHHHOCTHY» 3TOH (DOPMYJIbI.



I. HWcuucaenusi, i3biKu, MoaeH

OCHOBHBIMM MHCTPYMEHTAJIbHbIMU TOHATHSIMHM UCUHCJIEHUH SIBJSIOTCS
MOHATUS hopmyabt U 8ol8o0umocmu gopmyaot. Tlop dhopmysioi no-
HUMaeTcsl BbICKA3bIBaHUE, 3aMMUCAHHOE CPEACTBAMH COOTBETCTBYIOLIETO
s13blKa, a MO0J BbIBOJOM (DOPMYJibl — HeKasl »KeCTKO (PopMaJii30BaHHas
npoueaypa «J10Kka3aTeJbCTBAa HCTHHHOCTH» 3TOH (POPMY.JIHI.

CJyielyeT OTMETHTb, UTO BbIPa3UTeJIbHble BO3MOXKHOCTH Pa3JIMHUHBIX
1I3bIKOB CYILIeCTBEHHO pasJnuatotesi. «[InaTtoii» 3a noBblilieHHe YHUBEP-
CaJIbHOCTH $I3blKa 4aCTO SIBJSIETCS, HANpUMep, GoJbliiast FPOMO3JIKOCTh
dbopMy.J1, CyllleCTBEHHOE <yMeHbllIeHHe» (B TOM UJIM HHOM CMbICJI€) MHO-
»KeCTBa JIoKa3yeMbIX (DOpMYJI U T.T1.



I. HUcuucaeHusd, 13bIKH, MOJ1€JHU

OjHa U3 3aj1a4 MaTeMaTHUeCKOH JIOTMKK — MOCTPOEHHE MPOLELYP, KO-
TOpPble MO3BOJISJIN Obl HA CHHTAKCUUECKOM YPOBHE BbISICHSAITh, HCTUHHBI JIH
T€ UJIM HHbIE YTBEPKJIECHUS B JIOOOW MOJEJH MPU ONPeIeJIeHHON HHTEp-
npeTaluuu rpaMMaTHUECKUX KOHCTPYKIIMH.

Takum oOpa3om, ¢ MOMOILBIO UCUHUCJEHUH paboTa ¢ 0ObeKTaMU <TI0
CYLLECTBY» 3aMeHsieTcsi Ha opmaJjibHOe NnpeoOpasoBaHUe HEKOTOPbIX
«CJIOB», 11eMT0YeK CHMBOJIOB.



I.1. Ucuucaenus

Onpenenenue 1. [osopam, umo 3adaro ucuuciaenme I, ecau 3ada-
Hol cAedyroujue wemolpe MHOMeCmaa:

e andasur A(l);

e nroocecmso E(I) caos arpasuma A(l), Hazbieaemoe MHOXKe-
CTBOM BbIpaXKeHWM ucuucrenus I;

o nromwecmso Ax(Il) soipancenutl ucuucrenus I, Haszvisaemoe
MHOXK€CTBOM aKCUOM ucuucieHus I;

o mHoKecmso {fi, fo,..., fr} wacmuunolx onepayuii Ha MHONMCE-
cmse E(I), Ha3bi6aemblx IpaBUJaMu BbIBOJA UcuucieHus 1.



I.1. Ucuncaenns
BoipaxkeHus ucuncaenus [ Ha3bIBalOTCA CEKBEHUUSIMHU U (hopmyaia-
mu. [IpaBuso BeiBona f : Y — FE(I) 3anucbiBaloTCs Tak:

q)l;q)%"')q)n
f(Py, Dg,..., D)




I.1. Ucuncaenus
BbipaxkeHnust ucumcaeHus I Ha3blBalOTCSl CEKBEHLUUSIMU U popmyJia-
mu. [IpaBusio BoiBosia f : Y — FE(I) 3anuchiBaloTCs Tak:

q)l;q)%"')q)n
f(Py, Do, ..., D)
HpH 9TOM YKAa3bIBA€TCS 00J1aCTb orpeae/eHusd (1)}’HKL[HH f, €CJIM OHa HE

coBnanaer ¢ (E(I))". Ilpu stom &1, Oy, ..., P, Ha3bIBAIOTCS MOCHINKA-
mu, a f(Py, Py, ..., D) — 3aKja0UEHHEM.




I.1. Ucuncaenns
BoipaxkeHus ucuncaenus [ Ha3bIBalOTCA CEKBEHUUSIMHU U (hopmyaia-
mu. [IpaBuso BeiBona f : Y — FE(I) 3anucbiBaloTCs Tak:

Dy, Do, ..., D,
f(Py, Dg,..., D)
[Tpu sTOM yKasbiBaeTcs o6s1acTh onpesesaeHust GyHKIMKU f, e/ OHA He
coBnanaer ¢ (E(I))". Ilpu stom &1, Oy, ..., P, Ha3bIBAIOTCS MOCHINKA-
mu, a f(Py, Py, ..., D) — 3aKja0UEHHEM.
[Tapa (A(I), E(I)) Ha3biBaeTcs I3bIKOM HcuucaeHus I 1 0603HauuM
uepe3 L([I).




[.2. Teopema ucuucaeHus

Onpenenenue 2. [Iycmo T(I) — nOOMHONCECMBO MHONCECMBA Bbl-
pasxcenutl E(I), onpedessiemoe unOykmugHoim npasuiom (mo ecnio
HAUMeHbulee MHOMEeCma0, 041 KOMOopOo2o 8blNOAHAIOMC CAedYIo-
wue ymsepucoeHus)

o Az(I) C T(I);

o ecau {51,59,...,5,} CT(I), mo dasa 406020 n-mecmroeo npa-
sura solgooda f ucuucaenus I umeem f(S1,Ss,...,S,) € T(I).

Toeda mroxcecmso T(I) Ha3bl8aemMcss MHOXKECTBOM TEOPEM UCHLC-
AeHus I uiu MHOXKeECTBOM J0KAa3yeMbIX BbIpa)KeHUU UCUUCACHUA
I, a eco anemenmor — TeopemMamMm ucducreHu 1.



[.2. Teopema ucuucaeHus

Onpenenenue 2. [Iycmo T(I) — nOOMHONCECMBO MHONCECMBA Bbl-
pasxcenutl E(I), onpedessiemoe unOykmugHoim npasuiom (mo ecnio
HAUMeHbulee MHOMEeCma0, 041 KOMOopOo2o 8blNOAHAIOMC CAedYIo-
wue ymsepucoeHus)

o Az(I) C T(I);

o ecau {51,59,...,5,} CT(I), mo dasa 406020 n-mecmroeo npa-
sura solgooda f ucuucaenus I umeem f(S1,Ss,...,S,) € T(I).

Toeda mroxcecmso T(I) Ha3bl8aemMcss MHOXKECTBOM TEOPEM UCHLC-
AeHus I uiu MHOXKeECTBOM J0KAa3yeMbIX BbIpa)KeHUU UCUUCACHUA
I, a eco anemenmor — TeopemMamMm ucducreHu 1.

Teopus si3bika L(]) — npon3BoJibHOE MHOXKECTBO TEOPEM ITOTO 5I3bi-
Ka.



1. HedpopmanbHoe BBegeHUE B TEOPUIO MoeJelt
[Ton BbicKa3biBaHMEM MOHUMaeTcsl dpasa, OTHOCUTEJbHO KOTOPOM
ABJISAECTCA OCMBICJIEHHBIM BOIIPOC «BE€pHA 2Ta (bpassa WJIM HE BEPHA>. Ha-

npumep, ppazbl
e Ha Mapce ecTb KU3Hb;
® y BCeX KOllIeK 10 8 HOT;
o+ 1y <0

SIBJSIIOTCS BbICKA3blBaHUSIMH, a ¢pasbl THUIA «3aKPOUTe, MOoXKaJyH-
CTa, JIBEPb», WJIH KOTOPbIH 4ac?» BbICKA3bIBAaHUSIMH (B TEOPETUKO-
JIOTUYECKOM MOHUMAHHHU ) HE SIBJISIIOTCS.



1. HedpopmanbHoe BBegeHUE B TEOPUIO MoeJelt

B maTemaTHueckoil JIoTHKe paccMmaTpuBatoTcs dpasbl, 3aMuch KOTO-
pbIX hopMaJii30BaHa, TO €cTh (hpasbl, KOTOPble UMEIOT, HATIPUMED, BH]IL
Vo dy x +y > 1. IIpu 3Tom Bcs 3Tta popmysia MOXKeT ObITh 3aMeHeHa,
HanpuMmep, KAKUM-J1IH00 CHMBOJIOM.

[IpocTefilias Joruka — JIOTMKa BbICKA3bIBAHHH — TI0JIy4aeTcsi, KOTaa
Mbl paboTaeM TOJIbKO ¢ ppa3amu, MPeJACTaBASIOUIMMHA HEKOTOPble «ab-
COJIIOTHBIE» YTBEPXKAEHHS, TO eCTh (hpa3aMH, B KOTOPLIX HET «repeMeH-
Hbix». Hanpumep, cdpasy «Ha yjulle npekpacHasi Moroja» MOKHO CUM-
TaTb B 3TOM CMbICJie «aOCOJIIOTHON», B HEll OTCYTCTBYET SIBHAS CChLIKA
Ha Kakylo-JH00 «MepeMeHHYI0», U €€ HCTHHHOCTb ONpejieisieTcsl TOJb-
KO KOHTEKCTOM (KOIJla OHa CKasaHa, 4To MOHUMAaeTCsi MoJ, «IpeKpacHou
MOroJI0N» H T.I.).



1. HedpopmanbHoe BBegeHUE B TEOPUIO MoeJelt

dpaza «xr oKOHUMJ yueOHOe 3aBeJileHHe y» SIBJSIETCS] OTHOCHTENb-
HOW», B HEH SIBHO yKa3aHbl «IlepeMeHHbIe», OT KOTOPbIX 3aBUCUT HCTHH-
HOCTb WJIM JIOXKHOCTb 3TOT0O BbiCKa3biBaHUWsl. Hanpumep, 6j1aHK aHKETbI
OOBIUHO COCTOWT M3 TAKHMX «OTHOCHMTEJIbHbIX» BbICKA3bIBAHWH, U MPeJ-
noJiaraeTcsi, 4YTo UeJIOBEK 3aMOoJHSET ee TaK, UToObl B HEH ObIJIM TOJbKO
BepHble BbICKa3bIBaHUsI. BaxKHbIU npuMep: x + y = 2 BJISIETCS KOTHOCH-
TeJIbHbIM» BbICKa3blBAHHEM, HCTHHHOCTb KOTOPOTO 3aBUCHT OT 3HAUEHHH
SIBHO YKa3aHHbIX MepeMeHHbIX T,%y, a BbicKa3biBaHHe Vr dy x +y = 2
WJIM BbICKa3biBaHue Jy Vo x + y = 2 aBAAI0TCA «0e3yCJOBHbIMU», «a0-
COJIIOTHBIMU». KOoHeuHo, 3/1ech Bce 3aBUCHT OT TOI0, KaK UTO MOHUMAaeM
MOJI «SIBHbIM YKa3aHUEM MepeMeHHONU» W BOOOIIle, YTO Mbl [IOHUMAEM 01
«MepeMeHHOH» B KOHKPETHOM CJlydae.



1. HedpopmanbHoe BBegeHUE B TEOPUIO MoeJelt

HaanMep, MO2KHO CHHUTATb, UTO BbICKA3bIBAHUE <HA YJIMLE ITPEKPAC-
Hasl 1oroja» nepeMEeHHbIX HE UMEET, 4 MO2KHO CUHUTATb, UYTO 3JIECH KTIpe-
KpacCHas 1noroaa» — 39TO IIepeMEHHasd, BEJb Ka}KI[beI B THU CJIOBA BKJIA-
JAbIBAET CBOH CMbICJI, B 3dBUCUMOCTH OT CKJIOHHOCTEH U CUTYalHH. Hpeﬂ—
[oJiara€Tcsd, 4To Mbl 3apaHee JOTOBOPHJIHUCH O TOM, €CTb JIK B pAdCCMAT-
PHBAE€MbIX BbICKA3bIBAHHAX ITIEPEMEHHbIEC, U KAKOBbLI OHH.



1. HedpopmanbHoe BBegeHUE B TEOPUIO MoeJelt

B ucuucaeHuu BbICKa3blBAaHUW PACCMATPUBAIOTCS TOJBKO (hOpMy-
JIbl, UCTIOJIb3YIOLIIME, KPOME MEPEMEHHBIX U BCTIOMOTATeJIbHbIX CUMBOJIOB:
CKOOOK, 3aMATBIX U T.II., TOJIbKO CUMBOJIbI JIOTUUECKHUX CBA3OK, T.€. JIOT 1=
yeckux pyukuumi. [Tpu aTom, Ha camoM nieJie, ceMaHTHKa BCeX paccMmaT-
pUBAaEMbIX CHMBOJIOB, BKJ/tOUasi JJOTHUEeCKUE CBA3KH, He (PUKCUpPYyeTCs, U,
B MPUHUMITE, MOXKET ObITh HETPAULIUOHHOM.

Hanpumep, cumBos A MoxkeT 0003HauaTh Kak OyJieBy (DYHKIIHIO
«JIU3BIOHKUMUSA», TAK U OJHOUMEHHYIO JIOTHYECKYI0 (PYHKIHIO, TO €CTb
(yHKLHMIO, ONpe/IesIeHHYI0 HA MHOXKECTBE BbICKa3bIBAHUH, KOTOpasi nape
BbICKA3bIBAaHUM P, () CTaBUT B COOTBETCTBHE BbICKA3bIBAHHE « P 1 (J».



1. HedpopmanbHoe BBegeHUE B TEOPUIO MoeJelt

B ucuucaeHuu BbICKa3blBAaHUW PACCMATPUBAIOTCS TOJBKO (hOpMy-
JIbl, UCTIOJIb3YIOLIIME, KPOME MEPEMEHHBIX U BCTIOMOTATeJIbHbIX CUMBOJIOB:
CKOOOK, 3aMSIThIX U T.I1., TOJIbKO CUMBOJIBI JIOTHUECKHX CBA30K, T.€. JIOTH-
yeckux pyukuumi. [Tpu aTom, Ha camoM nieJie, ceMaHTHKa BCeX paccMmaT-
pUBAaEMbIX CHMBOJIOB, BKJ/tOUasi JJOTHUEeCKUE CBA3KH, He (PUKCUpPYyeTCs, U,
B MPUHUMITE, MOXKET ObITh HETPAULIUOHHOM.

OJnHako, B IPUHLIKIIE, MOXKHO CUMTATh, UTO A — 3TO 0003HAUEHHE OTle-
pauMy NepeceueHrue MHOXKECTB, WM «BJIOKMTb» B 9TOT CUMBOJI KAKOH-
JIMOO «3K30THUECKUI» cMbIc]. Kak oObluHO, TpeOyeTcs Jiullb, YTOObI
BBIMOJIHAJIUCh COOTBETCTBYIOLIME TPEeOOBAHHUS: aKCUOMbI COOTBETCTBY-
IOLLLET0 MCYMCJEeHUS, NIPaBUJIa BbIBOAA, U YTOOBI NIPU 3TOM oOecreuu-
BAJIOCh COOTBETCTBYIOLIEE «COTJIACOBAHUE» MOJEJIBHOIO U TEOPETUKO-
JIOTUYECKOTO TMOJIX0/1a, OCHOBAHHOTO HA MOHATHUSIX BBIBOJAUMOCTH, JI0OKa-
3yEMOCTH.



1. HedpopmanbHoe BBegeHUE B TEOPUIO MoeJelt

B vcuuciaeHun npeaukaToB paccMaTpPUBAIOTCS JIBA TUIMA MepeMeH-
HbIX: PEJMETHbIE U POMO3ULIMOHAJIbHBIE (BbICKA3bIBaTe/bHbIE ). OObIU-
Hasg CEMaHTHKAa: MPONO3ULIMOHAJbHASA TepeMeHHass 0003HauaeT HeKOo-
TOPOE BbICKA3bIBAHWE, B YACTHOCTH, MpeauKaT (B CMbIC/E MpeauKaT-
BbICKA3bIBaHUE ), a IPeJMETHAs IlepeMeHHast, BooOl1e roBopsi, 0603Haua-
eT HeKOTOPbIH «0O'bEKT», OTHOCHTEJBHO KOTOPOTO «C(OPMYJTUPOBAHO»
JaHHO€ BbICKa3biBaHue. Hanpumep, ecan p — nponosuiimoHabHas ne-
peMeHHast MECTHOCTH 3, TO p(z, y, 2) MOKeT 0603HAUYaTh U BbICKA3bIBAHHE
r 4+ Yy < Yy + 2, U BbICKa3blBaHUE «eCJIU UeJIOBEK T SIBJISIETCS (PU3UKOM, a
Y — XyJLIO2KHUKOM, TO UeJIOBEK 2z OyJIeT JII1 HUX HHTEPECHbIM COOeCe/IHU -
Kom». 3]iecb T,¥y, 2 — NpeIMeTHble NepeMeHHble. B acceproHnueckom
MCUMCJIEHUH BbICKA3bIBAHUH pacCMaTpPUBAETCs JBA KBAHTOPA: KBAHTOP
BCEOOLIHOCTH V M KBAHTOP CyULleCTBOBaHUA 3. B MomaibHOH, TeMnopaJib-
HOU U IPYTUX JIOTUKAX BBOAATCS JIOTIOJIHUTEJbHbIEC KBAHTOPBI.



1. HedpopmanbHoe BBegeHUE B TEOPUIO MoeJelt

OJIHUM U3 LIeHTPaJIbHbIX MOMEHTOB B pacCMaTPUBAEMON TEOPHH SIBJISI-
ercsl NoHsiTHe Mmoaeau. Mojesbio Teopud T', TO €CTb HEKOTOPOrO MHO-
»KecTBa (hOpPMYJI 513blKa HA3bIBAETCS TaKasi MHTEPIpeTalus (KaxK/bli pas
HEOOXOAUMO YETKO OMPEIeJIUTh, UTO 3TO TaKoe ) popMaJsibHbIX KOHCTPYK-
LIMH 513bIKA: CJIOB, OTJEJbHBIX CHMBOJIOB U T.I1., IPH KOTOPOU Bce (hopMy-
Jibl U3 T" SABJSIIOTCS HCTUHHBIMH BbICKA3bIBAHUSIMU.



1. HedpopmanbHoe BBegeHUE B TEOPUIO MoeJelt

OJIHUM U3 LIeHTPaJIbHbIX MOMEHTOB B pacCMaTPUBAEMON TEOPHH SIBJISI-
ercsl NoHsiTHe Mmoaeau. Mojesbio Teopud T', TO €CTb HEKOTOPOrO MHO-
»KecTBa (hOpPMYJI 513blKa HA3bIBAETCS TaKasi MHTEPIpeTalus (KaxK/bli pas
HEOOXOAUMO YETKO OMPEIeJIUTh, UTO 3TO TaKoe ) popMaJsibHbIX KOHCTPYK-
LIMH 513bIKA: CJIOB, OTJEJbHBIX CHMBOJIOB U T.I1., IPH KOTOPOU Bce (hopMy-
Jibl U3 T" SABJSIIOTCS HCTUHHBIMH BbICKA3bIBAHUSIMU.



1. HedpopmanbHoe BBegeHUE B TEOPUIO MoeJelt

OJIHUM U3 LIeHTPaJIbHbIX MOMEHTOB B pacCMaTPUBAEMON TEOPHH SIBJISI-
ercsl NoHsiTHe Mmoaeau. Mojesbio Teopud T', TO €CTb HEKOTOPOrO MHO-
»KecTBa (hOpPMYJI 513blKa HA3bIBAETCS TaKasi MHTEPIpeTalus (KaxK/bli pas
HEOOXOAUMO YETKO OMPEIeJIUTh, UTO 3TO TaKoe ) popMaJsibHbIX KOHCTPYK-
LIMH 513bIKA: CJIOB, OTJEJbHBIX CHMBOJIOB U T.I1., IPH KOTOPOU Bce (hopMy-
Jibl U3 T" SABJSIIOTCS HCTUHHBIMH BbICKA3bIBAHUSIMU.

OTMeTUM, UTO CMbLCA BBICKA3bIBAHUI, HA CAMOM JieJie JIJIsl HCUUCJIe-
HHUU BbICKA3bIBAHUH HECYIIeCTBEHEH. BaKHO JillIb, KaKhe U3 MPOro3u-
LIMOHAJIbHBIX MTEPEMEHHbIX HCTUHHBI, a Kakie — JioxKHbI. [loaToMy ecTe-
CTBEHHO B KauecTBe MOJIEJIM TEOPUH B UCUHCJIEHUH BbICKA3bIBAHUN pac-
CMaTPUBATh HE CAMU BbLCKA3bLBAHUA (TIPU STOM HEOOXOAUMO YUHUThIBATh
CHUTYALMIO, K KOTOPOH OTHOCSITCS 9TH BbICKA3bIBAHHUS ), a 3HAUEHUS UC-
MUHHOCMU BCEX NPONO3ULIMOHAJIbHBIX NTEPEMEHHBIX.



1. HedpopmanbHoe BBegeHUE B TEOPUIO MoeJelt

B cjayuae ucunc/sieHHs1 TPeIMKAaTOB TaKoe yNpolleHne HelpueMJeMo.
HMurepnperauusi GopmyJibl TeMepb A0KHA YUUTHIBATH 00J1ACTH H3MEHEe-
HUS TIPEJIMETHBIX MePeMeHHbIX H KCMbIC/» MPEJHKATOB U TEPMOB, KO-
TOPbIHA ONpeJe/sieTcs CEMAHTHKON MPOMO3ULIMOHAJbHBIX MePpEMEHHbIX U
TEePMHUHAJIbHBIX CHMBOJIOB. Hanpumep, aasi uHTepnpeTauuu (opmyJibl
Va dy P(x) — Q(x, f(y)) Heo6X0IMMO yKa3aTh, BO-TE€PBbIX, MHOXKECTBO
BCEX BO3MOXKHbIX 3HAUEHWH MPeJIMETHBIX MePEMEHHBIX X, Y, BO-BTOPBIX,
KaKue npeadKaTbl (0JHOMECTHbIH H, COOTBETCTBEHHO, BYMECTHbIN ) B35~
Thbl B KauecTBe P U (), U, B-TPETbUX, Kakasi 0OJlHOMeCTHasi ornieparusi 060-
3HaueHa CUMBOJIOM f.



1. HedpopmanbHoe BBegeHUE B TEOPUIO MoeJelt

EcrecTBeHHO, UTO T€OpHUS MOXKET HE UMETh MojeJied. JTO OKa3blBa-
eTCs JIMOO «IaTOJIOTHEH» PacCMAaTPUBAEMOIr0 MCUUCAeHUS, JUOO «Jie-
dekrom» camoit Teopuu. 1151 «KJIaCCUUECKUX» UCUMCJIEHUI: UCUMCJIEHHUS
BbICKA3bIBAHUH, IPEJIMKATOB; & TAKXKE KOHKPETHBIX>» UCUMCJICHUH: HHTE-
rpajibHOro, JuddepeHurasbLHOr0, MATPUUHOIO U T.M., OTCYTCTBUE MOJie-
JIC TOU WJIK HHOM T€OPUHU 03HAYACT POTUBOPEUMBOCTD TEOPHH.



1. HedpopmanbHoe BBegeHUE B TEOPUIO MoeJelt

3adukcupyem HekoTopoe ucumrciaeHue 1. Ocobyio poJib B UCUUCJEHUN
I vrpatot gopmyJibl, KOTOPble 0KA3bIBAIOTCS BEPHBIMU B JIIOOOH MOJIEJH
Teopuu T'. EcTecTBeHHO Takue GOpMYJibl CUNTATh CAe0CmMBUAMU TEOPUH
T. Ocob6eHHO BaXKHYIO POJib UTPaOT (GOPMyJibl, KOTOPbIE BEPHbI B JItO-
60l Mojesn ar0b0i Teopuu T paccmaTtpuBaeMoro ucuuvcaenus . Ha-
npumep, TaKUMH (hOpMyJIaMH SIBJISIIOTCS] BCEBO3MOKHbIE TOXKJIECTBA THITA
(AB)C = A(BC') B matpuuHoM ucuncaenuu. Takue dopmysibl Ha3biBa-
I0TCSl MCTUHHBIMU B UcuMciaeHun [. Hucto cemaHTHuecKasi mpoBepka
TOrO, UTO JlaHHasi hopmyJia siBjsieTcs cyaeacTsueM teopuu 1’ (a Tem 60-
Jiee, YTO OHA UCTUHHA B HCUUCJIEHUHU [ ) OKA3bIBAETCS BO3MOXKHON TOJLKO
B TaKUX «OeJHbIX» (B CMbICJI€ KOJIMUECTBA MOJIeJIEH ) HCUUCIIEHHUSIX, KAK
“cuurcaeHue BbicKasblBaHui. 151, HanpuMep, Y3KOro UCUUCJIeHHUs Tpe-
JUKATOB MPHUILLIJIOCH Obl pacCMaTPUBATh OECKOHEUHO MHOIO MOJIEJIeH TeOo-
pUH (pasymeeTcsl, ecJid 3Ta TEOPUs He TPOTHBOPEUHBA ).



1. HedpopmanbHoe BBegeHUE B TEOPUIO MoeJelt
[TosTOMY /151 TPOBEPKH HCTHHHOCTH (POPMYJIbI OOBIUHO MCIOJb3YIOT
«YUCTO CHHTAKCHUECKYIO» MpOLeLypy — MNpoleaypy hbopMajbHOTO 10-
KasaTeJbCcTBa. AKCHOMBI M MTPaBUJIa BbIBOJIA COOTBETCTBYIOIIETO MCU M C-
JIEHUSl CTAPATCH BBOJAUTb TAKUM 00pa30oM, UTOObI 00ECIEUUTb BbIOJI-
HeHWe B McurcsieHun I reopembl: popmyaa ¢ us E(I) ucunciaenus I siB-
JISIeTCSI ICTUHHOM TOTJIa M TOJIbKO TOTJla, KOTJla OHa JloKasyeMa (TeopeMa

O MOJIHOTE).



I11. loka3aTreabcTBO

Onpepnenenue 3. JInHeldHbIM N0Ka3aTeNbCTBOM 8 UCUUCACHUU
BbLICKA3LIBAHULL  HaA3blBAEMCA  mMakas  NocAe008amenbHOCb
So, S1, -+, Sy, cexksenyuti B, umo Kaxncdasa cekgeruus S; amoti no-
caedosamenvbHocmu asasemcs ambo akcuomot MB, aubo noayua-
emcs u3 npedovl0yujux ceKsenyut S ¢ nOMOubI0 NPasus 8686004
[-12. [Ipu amom ceksenyusa S, Ha3vieaemcs N0Ka3yemMon B HMC-
YuCcJieHUU BbicKa3dblBaHUM. Popmyra ® Hasvieaemcs NOKa3yemMou
B MCUMCJEHUHU BbICKA3bIBAaHUM moeda u moavko moeda, koeda 8 B
dokasyema cexkgenyus = O.

MoKHO IPeIOKUTh POPMY 3aMUCH JIMHEHHOTO JI0KA3aTebCTBA B BU-
Jie nepesa.



IV. UcuucaeHue BbICKa3biIBAHUU
Mbl pacecMOTpUM J1Ba BapUaHTa UCUUCJICHUS BbICKA3bIBAHUH.



IV.1. Cucrema cBSI3OK —, A\, V, —

CJyloBOoCOYeTaHHE «MCUYMCeHNe BbICKa3blIBAaHUNH» COKpallleHHO OyjeM
3anucbiBaTh, Kak VB.

[Ipennonaraercsi, uto B ajndabute A HeT 3HaKa =.

AndaBuT HcurcaeHUs1 BbICKa3bIBAHMW COCTOUT W3 TPEX TPYMI CHM-
BOJIOB:

[Ipono3uunoHanbHblie NnepemMeHHbIe: ()1, (o, ..., (), ..., TIe n - HA-
TypaJibHOE YHCJIO.

Jlornueckue cMMBOJIbI MJIH CBA3KHU: UMIIJIMKALUS —, KOHBIOHKIUS &
UM A, IU3BIOHKUHUSA V, OTPULAHUE — WK —, CUMBOJI CJICIOBAHUSA .

BcnomoraresbHble CMMBOJIbI: JIeBasi Kpyryasi CKOOKa, rnpaBasi KpyrJas
ckoOKa, 3ansTasl.



IV.1. Cucrema cBSI3OK —, A\, V, —

Onpepnenenue 4. Popmyaoil ucuncaeHUs BbiCKa3blBAHUU Ha308em
CA08a AAGPABUMA UCHUCACHUS BOLLCKA3BIBAHULL, YOOBACMBOPAIOUUE
caedyrouiemy uHOYKMUBHOMY ONpPeOeseHUIO:

baza: //ponosuyuonaroras nepemenras aeasiemcs opmyroil (0y-
dem Ha3blB8aMb e¢ aTOMAPHOM ).

Uupyktushbiid war: Ecau © u W — dopmyaet, mo (& — ), (¢ AV),
(D VW), (—P) — dopmyao.

B 1ensx cokpauleHus 3anucy BHEITHUE CKOOKH OyJ1eM OMyCKaTh.



IV.1. Cucrema cBSI3OK —, A\, V, —

Onpepnenenue 5. CeKBEeHUUAMM LUCUUCACHUS BbICKA3bIBAHILL HA3bL-
B8AOMCA NOCA008AMEAbHOCTIU CAeOYOUWUX BUOOS:

e Py, dy,... D, FU;
o Oy, dy,... D, F;
o U

° .

MHoxkecTBO JOITYCTHMBbIX Bblpa}KeHI/II/UI B HCUMCJIEHHU BbICKA3bIBAHUU
COCTOHUT U3 CbOpMYJI W CEKBEHLIMHU UCUHCJIEHHS BbICKA3bIBAHUH.



IV.1. Cucrema cBSI3OK —, A\, V, —

O603Hauum uepes3 B andaBuT, coaepKallliid KpoMe ajipaBUTa UCUUC-
JIEHUs] BbICKA3bIBAaHUH TakxKe TepeMeHHble sl opMyJ U M0cJe10Ba-
TesibHOCTel popmyJsi. OObIUHO MepeMeHHble 1Jis1 hopMyJ Mbl OyjieM 060-
3HauaTh yepe3d ¢, ¥, (), a nepemMeHHbIe /I NTOCJe0BaTeNbHOCTEH (hop-
myJs uepe3 I, A, © (BO3MOXKHO, C HHJIEKCAMH ).

Onpenenenune 6. Cxemoit cekBeHUud (cxemoti ¢popmynr) ucuucie-
HUS B8bLCKA3bLBAHULL OYydem Hazvleams maxkoe cA080 8 aipasume
B, umo npu 410661x NOOCMAHOBKAX 8 3MO CAOBO BMECTO NepemMeH-
HOLX OAsl QOPMYL U BMECMO NEPEeMEeHHblX 048 nocAed08anesbHO-
cmetl hopmYys KOHKPEemHoLX (hOPMYA U, COOMBENCMBEHHO, NOCAe00-
samesvHocmetl opmya, noaywaromces cekgeruyuu (Gpopmyaot) uc-
HIUCACHUS BOLCKA3LIBAMULL.



IV.1.1. Cucrema akKCMOM MCUYHUCJEHUS BbICKA3bIBAHUMU
(masg —, A\, VvV, —)
CHCTeMa AdKCHUOM HUCUHUCJICHHUA BbICKaSbIBaHHfI O6p83yeTCH CIMHCTBCH-

HOW cXeMOU cekBeHluH: ¢ = P,
3anuch Tuna I' = 0ObIUHO HHTENPETUPYETCS, KaK yTBEPKJIEHHE O MPO-

TUBOPEUUBOCTH Habopa opmyd .



IV.1.2. IlpaBuaa BbIBOJA HMCYUCJIEHHUS BbICKa3blBaHUH

(masg —, A\, VvV, —)
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IV.1.2. IlpaBuaa BbIBOJA HMCYUCJIEHHUS BbICKa3blBaHUH
(masg —, A\, VvV, —)

[IpaBusa 1-3 pakTHuecku pasbIACHSIOT CMbICJ KOH'BIOHKIIMH, & TPaBH-
Ja 4-5 — nu3bloHkuuu. [IpaBusio 6 nospoJisieT NPOBOAUTh J0KA3aTe/b-
CTBO C MOMOLIbIO pazbopa ABYX BO3MOXKHbIX cayuaeB. [IpaBuso 7 nos-
BOJISIET IPOBOJIUTH SKBUBAJIEHTHYIO MepedopMyUpoOBKY TeopeMbl. [Ipa-
BUJIO 8 — 3TO TakK Ha3blBaeMoe Mnpasuyio modus ponens Uju «paBu-
JIO OTJIEJIEHUS», TTO3BOJISIIOLILEE CBOJIUTh JI0KA3ATEJNbCTBO TEOPEMBI K Y2Ke
JI0Ka3aHHOMY yTBep:kIeHuI0. [ [paBuiio 9, Kak HeTPYHO 3aMEeTUTh, — 3TO
«JI0KA3aTeJIbCTBO OT NpoTUBHOrO». [IpaBuiio 10 nosposisieT 10KasbiBaTh
MPOTUBOPEUUBOCTh cucTeMbl opmy. I'. [TpaBusio 11 roBoput o ToMm, 4To
MOPSIIOK MOCHIOK HAa caMoM JieJie He cylectBeHeH. [IpaBuiio 12, Hasbi-
BAETCs UHOTJA KYTOHYEHHEM>» UJIH KIIPABUJIOM JIMILIHEH MOCHIJIKH».

[IpaBusia 1-10 HasbiBalOTCS OCHOBHBIMU, a npaBuJia 11-12 — cTpyk-
TYPHBIMH.



[pumep 1. Ob6o3Hauum uepes Ay nepsyro akcuomy meopuu epynmn:
VeVyVz 2e€G&yecG&zeG = (vxy)xz=ax*(y*z2),
yepes Ay — 8MOpPYIO AKCUOMY MeopuU epynn:
deecG&Vr zeG@= (zxe=ax&exx=u1),
yepes Az — mpemoio AKCUOMY MeopuUL epynn:
Ve z€G = ' r'eG&rxa’ =e&ka'xx=c.

Boipasumelr au 8 arocuke 8vblcKa3vl8anull ciedyroujue ymsepicoenus (HeKomopovle u3 NemeH-
maprolx meopem meopuu epynn): Ve Vy xxy = x < y = e (Kpumepuii eOUHUUHO20 31emenma),
VeVyrzxy=e<y=a (kpumeputi obpammoeo asemernma)?

MHTYUTHBHO OUEBUIHO, UTO 3TH TEOPEMbl HE BbIPA3UMbI B JIOTHKE BbICKa3blBaHUH. Takum oOpasom, B
JIOTHKE BbICKA3bIBAaHWH BbIPA3UMbI, B OCHOBHOM TOJILKO CyKeHus Tha x V —x. CTporoe 10Ka3aTe bCTBO
Mbl IPUBOJIUTH HE OYAEM.



IV.1.3. UcTUHHOCTDB U BLIBOAUMOCTb (DOPMY.JIbl HCUHUCIIE-
HUS BbICKA3bIBAHUH

CMbIC/IOBOE 3HAaUeHHe POPMYJIbl HCUHCJIEHHST BbICKA3bIBAHUH COCTOUT
B TOM, UTO €€ MOXKHO PacCMaTpUBaTh Kak (PYHKIIHIO, OMUChIBAIOILYIO 3a-
BUCUMOCTb 3HaUeHHsI HCTMHHOCTH HEKOTOPOTO «COCTaBHOT0» BbICKA3bI-
BaHHS yepe3 3HaueHUs1 HCTUHHOCTH COCTaBJISIIOIIMX 3TO «CJIOXKHOE» Bbl-
CKa3blBaHHE «ITPOCTHIX» BbICKa3biBaHUH. [103TOMY B MCUMCJ/IEHHH BbICKa -
3bIBAHWH HHTeprpeTalnst GOPMyJibl CBOJUTCS K IPHCBOEHHIO BCEM Tepe-
MeHHBIM KaKUX-JIHO0 3HaueHuid. @opmysia Ha3biBaeTCsl MCTUHHOM TOT/A
U TOJIBKO TOTJIA, KOTJIa OHA HCTUHHA B JIIOOOKW MOJIEJIH, NIPH JIOOOK UHTEP-
npetaluu 3Toi hopMy.Jbl.

Paccmorpetb npumep?



IV.2. Cucrema cBSI30K —, —

3/1eCb UCIOJIb3YeTCsl TAK Ha3blBAEMOE UCUKUCIEHUE THIb0ePTOBCKO-
ro tuna. O runbOepTOBOM aKCHOMAaTH3alMK C UCIIOJb30BAHUEM CBSI30K
—, A, V, — em. [?][erp.52].

Otnnuue: ob6eiHsIEM CUCTEMY CBSI30K — HeT V, A, MeHbllle aKCHOM U
npaBuJ BbIBOJA. FICKIIOUMTBL 9TH CBS3KM MOXKHO, TaK KaK CHCTEMa CBSI-
30K, — noJHA: £ Ay = —(z — ),z Vy = (-z) = v.



IV.2.1. Cucrtema akKCMOM HWCUYHUCJEHHUS BbICKa3biBaHUMU
(nas —, —)

CHCTeMa AKCUOM HCUMCJIEHUS BbICKA3bIBAHUH <<HOpO}KILa€TCH>> B 9TOM
cJyyae CJelyllIMMHA TPpeMsi CXeMaMHM CeKBEHLIMH (B OTJIMUME OT eJIMH-
CTBEHHOH CEeKBEHLIMH ):

1. d — (U — P);
2. (CI)—>(\IJ—>@)) — ((CD—>\IJ)—>(CI>—>@)>;
3. ((ﬂ\I/ — 2d) — ((ﬁ\lf — d) — \If)>

MeHe/IbcoH 3anuchbiBaeT akCuoMbl B BUje ¢ Bmecto = P.



IV.2.2. TlpaBuaa BbIBOJA HMCYUCJIEHHUS BbICKa3blBaHUH
(aas -, —)
B JAHHOM CJIydya€ MOXKHO OrpaHHUHUTLCA €AUHCTBEHHbLIM I1PABHU-

JIOM BbIBOJA: IMPaBHUJIOM modus ponens WJu nNpaBujaomM OTAECJECHHUSA:

FO D — U .
— (370 «cMech» o6o3Hauenud Menpeabcona u Epuiosa,

MeHnenbCcoH «apoOu» HE UCIOJb3YeT, IPUMEHSAsT BMECTO ITOTO0 YUCTO
cJiIoBeCHble (hOPMYJIUPOBKH, U BMecTO F & nutiet P).

Onpepnenenue 7. Popmyaror ® u V Hasol8ar0NCsi IKBUBAJEHTHbIMU
moeda u moavbko moeda, koeda dokasyemor cexkgenuyuu OV u
U+ .

Tor dakrt, uto dbopmysbl & U VU sKBUBaAJIEHTHbI 3aMMUChIBAETCS TaK:
o =V,



V. UcuncaeHnus npeamkaToB
npOl'lOSI/ll_ll/lOHa.HbHaﬂ nepeMeHHasa — 3TO II€EpEMEHHAasi, 3HaUCHH A~
MH KOTOpOﬁ MOTI'YT OBbITb TOJILKO [NpEeaANKaThl.



V. UcuncaeHnus npeamkaToB

[lpono3uuuMoHasbHasi nepeMeHHass — 3TO NepeMeHHasi, 3HaueHHusI -
MU KOTOPOH MOTYT ObITh TOJIbKO MPEJIUKATHI.

[IpeameTHas nepemMmeHHas npoOeraet 3JeMeHTbl HEKOTOPOTro MHOXKe-
CTBA HOCUTEJISI MOJIEJIH.



V. UcuncaeHnus npeamkaToB

[lpono3uuuMoHasbHasi nepeMeHHass — 3TO NepeMeHHasi, 3HaueHHusI -
MU KOTOPOH MOTYT ObITh TOJIbKO MPEJIUKATHI.

[IpeameTHas nepemMmeHHas npoOeraet 3JeMeHTbl HEKOTOPOTro MHOXKe-
CTBA HOCUTEJISI MOJIEJIH.

MHurepnperaiysi hopmyJibl: HMeeTCsl MHOXKECTBO ), Ha3biBaeMoe 00-
JAaCTbl0 MHTEpPNpPETAUMU U HHTePNpeTHpymolias (GyHKUUS, KaKIoMy
(pyHKLIMOHAILHOMY CHMBOJY f;' CTaBsilllasi B COOTBETCTBHE N-MECTHYIO
Orepaluio Ha MHOKeCTBe D, KaXKIoMy MPEIMKaTHOMY CUMBOJY pf —
n-MeCTHbIH MpearuKaT Ha MHoxKecTBe D). MHTepnperauust KBAHTOPOB —
eCTeCTBEHHasl.



V. UcuncaeHnus npeamkaToB

CDOpMYJTa UCTUHHA HA NMOCJA€J0BaATECJAbHOCTHU 3JICMCHTOB U3 D B un-
TEPNpETalun s TOraa U TOJIbKO TOIr'ld, KOr'la IMPH MOACTAHOBKE 9THX 3JI€-
MEHTOB BMECTO CBO6OILHbIX [NPpEAMETHLIX IEPEMEHHBLIX IMOJYUA€TCS HC-—
THUHHOEC BbICKA3bIBAHHCE.



V. UcuncaeHnus npeamkaToB

dopMysia MCTUHHA HA MOCJA€10BaTeJbHOCTH 3JEMEHTOB U3 D B UH-
TepIpeTaLyH s TONIA U TOJIbLKO TOra, KOTIa MPH MOACTAHOBKE 3THX 3J1e-
MEHTOB BMECTO CBOGOJHBLIX MPEAMETHBIX MEPEMEHHbBIX MOJyYaeTCsl UC-
TMHHOE BbICKA3bIBAHHE.

Hanpuwmep, pacemorpum dopmyay p(z,y) — p (fi(z, 2), f3(y,2)). B
KauecTBe 00JIACTH MHTEPIPETALUH BO3bMEM MHOXKECTBO LIEJbIX UMCEJ,
nosioxkum s(f7) — cymma, s(f3) — npoussenenue, s(p’) — oOTHOLIE-
HUe <.



V. UcuncaeHnus npeamkaToB

dopMmy/ia MICTHHHA HA MOCJ€E]0BATEJIbHOCTH 3JIEMEHTOB U3 [ B UH-
TeprpeTalyy § TOT/Ia ¥ TOJIbKO TOTJIa, KOTJIa TIPH TOICTAHOBKE STHX 3Jie-
MEHTOB BMECTO CBOOOJIHBIX MPEAMETHBIX MEPEMEHHbIX MOJyUaeTcs UC-
THHHO€E BbICKa3bIBaHHUE.

Hanpuwmep, pacemorpum dopmyay p(z,y) — p (fi(z, 2), f3(y,2)). B
KauecTBe 06JIACTH MHTEPTIPETAlMK BO3bMEM MHOXKECTBO IIEJIbIX UHCEJ,
nosioxkum s(f7) — cymma, s(f3) — npoussenenue, s(p’) — oOTHOLIE-
HUe <.

Torna ncxonnast hopmyJia BepHa Ha MocJel0BaTebHOCTH 1,2, 3, Tak
Kak UcXoHasi popmMyJia «rpeBpallaeTcsi» B BbICKa3bIBaHHE



V. UcuncaeHnus npeamkaToB

dopMmy/ia MICTHHHA HA MOCJ€E]0BATEJIbHOCTH 3JIEMEHTOB U3 [ B UH-
TeprpeTalyy § TOT/Ia ¥ TOJIbKO TOTJIa, KOTJIa TIPH TOICTAHOBKE STHX 3Jie-
MEHTOB BMECTO CBOOOJIHBIX MPEAMETHBIX MEPEMEHHbIX MOJyUaeTcs UC-
THHHO€E BbICKa3bIBaHHUE.

Hanpuwmep, pacemorpum dopmyay p(z,y) — p (fi(z, 2), f3(y,2)). B
KauecTBe 06JIACTH MHTEPTIPETAlMK BO3bMEM MHOXKECTBO IIEJIbIX UHCEJ,
nosioxkum s(f7) — cymma, s(f3) — npoussenenue, s(p’) — oOTHOLIE-
HUe <.

Torna ncxonnast hopmyJia BepHa Ha MocJel0BaTebHOCTH 1,2, 3, Tak
Kak UcXoHasi popmMyJia «rpeBpallaeTcsi» B BbICKa3bIBaHHE

1<2—-143<2-3.



V. UcuncaeHnus npeamkaToB

dopMmy/ia MICTHHHA HA MOCJ€E]0BATEJIbHOCTH 3JIEMEHTOB U3 [ B UH-
TeprnpeTalyu § TOT/Ia U TOJIbKO TOTa, KOTJa MPHU MOJCTAHOBKE 3THUX 3Jie-
MEHTOB BMECTO CBOOOJIHBIX MPEAMETHBIX MEPEMEHHbIX MOJyUaeTcs UC-
THHHO€E BbICKa3bIBaHHUE.

Hanpuwmep, pacemorpum dopmyay p(z,y) — p (fi(z, 2), f3(y,2)). B
KauecTBe 06JIACTH MHTEPTIPETAlMK BO3bMEM MHOXKECTBO IIEJIbIX UHCEJ,
nosioxkum s(f7) — cymma, s(f3) — npoussenenue, s(p’) — oOTHOLIE-
HUe <.

Torna ncxonnast hopmyJia BepHa Ha MocJel0BaTebHOCTH 1,2, 3, Tak
Kak UcXoHasi popmMyJia «rpeBpallaeTcsi» B BbICKa3bIBaHHE

1<2—-143<2-3.

Ha nocnenoBarenbHoctu 4, 4, 1 sta popmyna HeBepHa: 4 < 4 — 44+ 1 <
— HEBEepHO, TaK KaK TOChIJIKa UMIJIMKALIMM BepHa, a 3akjueHne —
JIOXKHO.



V. UcuncaeHnus npeamkaToB
Ecnu dopmysia BepHa Ha j11060H MOCJ€10BaTENbHOCTH, TO OHA Ha3bl-
BAeTCs ICTUHHOM (B JAHHOW UHTEpIpeTalUH ).



V. UcuncaeHnus npeamkaToB

Ecau dopmysia BepHa Ha J1060# MOCJIEI0BATEIBHOCTH, TO OHA HA3bl-
BA€TCsI MCTUHHOM (B JAaHHOW HHTEPTIPETALHH ).

Hanpumep, ecsiu B BbIlLIENPUBEIEHHOM TPUMEPe HECKOJIbKO H3Me-
HUTb HHTEpPIPETALHIO, MOJ0XKUB TepM s(f5) paBHbIM cymme, (opmyJa
p*(x,y) — p (fi(z,2), f3(y, z)) GyaeT UCTHHHOMH, TaK KaK B JaHHON MH-
TepIpeTaluy Ha JII0OOH MOCJCI0BATRNbHOCTH T, Y, 2 U3 D = 7 noJjydyaem
BepHOe yTBepxkeHue (z < y) — (r+ 2z < y+ 2).



V. UcuncaeHnus npeamkaToB

B 3TOM pasnesie peub HAET O TaK HA3bIBAEMOM «Y3KOM HCUHUCJICHUU
npeaukatos» (YHMII), B KoTopoM nprMeHeHHe KBAHTOPOB JIOMYyCKAETCS
TOJIbBKO K IIPE€AMETHBIM IIEPEMEHHBIM, U HE JOITYCKAECTCA UX [IPUMEHEHUE K
[IPOIMMO3ULIMOHAJIbHBIM ITEPEMEHHbIM.



V. UcuncaeHnus npeamkaToB

B 3TOM pasnesie peub HAET O TaK HA3bIBAEMOM «Y3KOM HCUHUCJICHUU
npeaukatos» (YHMII), B KoTopoM nprMeHeHHe KBAHTOPOB JIOMYyCKAETCS
TOJIbBKO K IIPE€AMETHBIM IIEPEMEHHBIM, U HE JOITYCKAECTCA UX [IPUMEHEHUE K
[IPOIMMO3ULIMOHAJIbHBIM ITEPEMEHHbIM.

Mojenb Teopun T’ — Takasi HHTeprpeTauusi, B KOTopo# jstodasi popmy-
Jla u3 1’ UCTUHHA. TGOpI/IH Ha3bIBA€TCH HpOTHBOpe‘JI/lBOﬁ TOTrdd U TOJILKO
TOraa, Koraga OHa He uMeeT MOﬂeﬂeﬁ. B [TPOTHUBHOM CJIydad€ OHA Ha3bIBA-
eTCsI HEMPOTUBOPEYUBOM TEOPHEH.



V. UcuncaeHnus npeamkaToB

B sToM pasnesne peub HIET O TaK HA3bIBAEMOM <Y3KOM WCUHMCJCHHH
npeaukatos» (YHMII), B KoTopoM nprMeHeHHe KBAHTOPOB JIOMYyCKAETCS
TOJIbKO K MIPEJIMETHBIM [IEPEMEHHBIM, U HE JIONYCKACTCA UX IPUMEHEHHE K
NPONO3ULIMOHAJILHBIM [IEPEMEHHbIM.

Mopenb Teopun T' — Takasi HHTeprpeTalus, B KOTOPo# Jitobast popmy-
Ja u3 1" uctununa. Teopusi Ha3bIBAETCS NPOTUBOPEUUBOM TOTIA U TOJIBKO
TOT/I4, KOTJIAa OHA HE UMeeT MOJIesIeld. B MpOTUBHOM CJiyyae OHA Ha3biBa-
eTCsl HeMPOTUBOPEYUBOM TCOPUEH.

CucTeMa aKCHOM W MPABUJ BbIBOJA CTPOUTCS TaKUM 0Opa3om, uToObl
Teopus 1" Obljia TPOTUBOPEUUBOU TOTJA U TOJBKO TOTAA, Korna 1' = @ u
T F =® nns nekomopou dpopmysbl @. [Tpu 3TOM 0Ka3biBaeTcs, 4To T€O-
pusi T TpOTUBOPEUMBA TOTA U TOJILKO Toraa, Korna 1' = ¢ u'T' = —-d nas
at06otl hopmysibl .



V.1. UcuucieHue npeauKaToB B aCCEPTOHUUYECKOM NPO-
NO3ULIMOHAJTbHOM MCUMUCIEHUHU



V.1.1. AndaBur, cjioBa U CEKBEHLIUU acCEPTOHUUECKOTO
UCYUCJIECHHUSA NTPpEIJUKATOB

3adukcupyemMm HeKoTopylo curHatypy . Onpenesum ucducaerue
BbLCKA3bLBAH UL ClueHamypbl Y, cokpaulenno UIT>.

AndaBut paBeH

VUFURU{AV,—,~,~}U{V,3yu{(,)}u{,}.

CeMaHTHKa: ~ 00bIYHO 03HAUAET «TOXKJECTBEHHO paBHO», V' — MHO-
»KECTBO MPEJIMETHBIX EPEMEHHBIX, ' — MHOKECTBO (OCHOBHbIX ) orepa-
MU, R — MHOKeCTBO (OCHOBHBIX ) IPEIMKATOB.



V.1.1. AndaBur, cjioBa U CEKBEHLIUU acCEPTOHUUECKOTO
UCYUCJIECHHUSA NTPpEIJUKATOB

Tepm curnatypbl > — 3T0 CJIOBO B ajipaBUTe, COJEPKALLEM CHMBO-
JIbl OTKPBIBAIOLILEH U 3aKPbIBAIOLIEH KPYIVIOW CKOOKH, 3alATONH, CUETHO-
ro MHoxkecTBa V' nepemeHHbIX (X Mbl OyjieM 0603HauaTh uepes x, 1, . . .,
BO3MOXKHO, C HHJIEKCAMM ) U CUMBOJIOB U3 R, F' U3 cUrHaTypsl 2, onpeje-
JIIETCS CJICAYIOLLMM HHYKTHUBHBIM [TPABUJIOM:

ba3a: [IEPEMEHHbIE U3 V apasitoTes TEPMaMH,



V.1.1. AndaBur, cjioBa U CEKBEHLIUU acCEPTOHUUECKOTO
UCYUCJIECHHUSA NTPpEIJUKATOB

Tepm curnatypbl > — 3T0 CJIOBO B ajipaBUTe, COJEPKALLEM CHMBO-
JIbl OTKPBIBAIOLILEH U 3aKPbIBAIOLIEH KPYIVIOW CKOOKH, 3alATONH, CUETHO-
ro MHoxkecTBa V' nepemeHHbIX (X Mbl OyjieM 0603HauaTh uepes x, 1, . . .,
BO3MOXKHO, C HHJIEKCAMM ) U CUMBOJIOB U3 R, F' U3 cUrHaTypsl 2, onpeje-
JIIETCS CJICAYIOLLMM HHYKTHUBHBIM [TPABUJIOM:

ba3a: [IEPEMEHHbIE U3 V apasitoTes TEPMaMH,

LWar: ecnu t1,ts,...,t, — TepMbl curHatypbl 2, f € F, u u(f) = n, 10
f(t1,ta, ..., t,) ABJASETCS TEDMOM CUTHATYPbI 2.

CeMaHTHKa: TepMbl SIBJSIOTCS 0003HAUEHUSIMU OMepalyi, noJyuaro-
IIIUXCS1 U3 OCHOBHBIX ONEPALMH C MOMOIIbIO CYNEPNO3ULUU Onepalui.
MO>KHO Ha TepM CMOTPETh, U KAK Ha 3HAUEHUE OTepalMi Ha 3JEMEHTAX,
0003HAYEHHBIX COOTBETCTBYIOLIMMH MT€PEMEHHbBIMH.



V.1.1. AndaBur, cjioBa U CEKBEHLIUU acCEPTOHUUECKOTO
UCYUCJIECHHUSA NTPpEIJUKATOB

Tepm curnatypbl > — 3T0 CJIOBO B ajipaBUTe, COJEPKALLEM CHMBO-
JIbl OTKPBIBAIOLILEH U 3aKPbIBAIOLIEH KPYIVIOW CKOOKH, 3alATONH, CUETHO-
ro MHoxkecTBa V' nepemeHHbIX (X Mbl OyjieM 0603HauaTh uepes x, 1, . . .,
BO3MOXKHO, C HHJIEKCAMM ) U CUMBOJIOB U3 R, F' U3 cUrHaTypsl 2, onpeje-
JIIETCS CJICAYIOLLMM HHYKTHUBHBIM [TPABUJIOM:

ba3a: [IEPEMEHHbIE U3 V apasitoTes TEPMaMH,

LWar: ecnu t1,ts,...,t, — TepMbl curHatypbl 2, f € F, u u(f) = n, 10
f(t1,ta, ..., t,) ABJASETCS TEDMOM CUTHATYPbI 2.

Hanpumep, nycts f,g € F, rie «MeCTHOCTb» 3THX Olepalli «yKasa-
Ha» B CUTHATypE X, HANPUMED, OHU JIBYyMECTHBIE.



V.1.1. AndaBur, cjioBa U CEKBEHLIUU acCEPTOHUUECKOTO
UCYUCJIECHHUSA NTPpEIJUKATOB

Tepm curnatypbl > — 3T0 CJIOBO B ajipaBUTe, COJEPKALLEM CHMBO-
JIbl OTKPBIBAIOLILEH U 3aKPbIBAIOLIEH KPYIVIOW CKOOKH, 3alATONH, CUETHO-
ro MHoxkecTBa V' nepemeHHbIX (X Mbl OyjieM 0603HauaTh uepes x, 1, . . .,
BO3MOXKHO, C HHJIEKCAMM ) U CUMBOJIOB U3 R, F' U3 cUrHaTypsl 2, onpeje-
JIIETCS CJICAYIOLLMM HHYKTHUBHBIM [TPABUJIOM:

ba3a: [IEPEMEHHbIE U3 V apasitoTes TEPMaMH,

LWar: ecnu t1,ts,...,t, — TepMbl curHatypbl 2, f € F, u u(f) = n, 10
f(t1,ta, ..., t,) ABJASETCS TEDMOM CUTHATYPbI 2.

Tepm f(z, g(x,y)) onpenessieT HOBYIO (JIBYMECTHYIO) Ornepaluio, Mpu-
yeM OrpeiesIsieTCsl 3Ta Orepalus TeM, UTO YKA3bIBAETCS] 3HAUEeH e ITOM
ornepaLuy Ha JieMeHTax ., .



V.1.1. AndaBur, cjioBa U CEKBEHLIUU acCEPTOHUUECKOTO
UCYUCJIECHHUSA NTPpEIJUKATOB

Tepm curnatypbl > — 3T0 CJIOBO B ajipaBUTe, COJEPKALLEM CHMBO-
JIbl OTKPBIBAIOLILEH U 3aKPbIBAIOLIEH KPYIVIOW CKOOKH, 3alATONH, CUETHO-
ro MHoxkecTBa V' nepemeHHbIX (X Mbl OyjieM 0603HauaTh uepes x, 1, . . .,
BO3MOXKHO, C HHJIEKCAMM ) U CUMBOJIOB U3 R, F' U3 cUrHaTypsl 2, onpeje-
JIIETCS CJICAYIOLLMM HHYKTHUBHBIM [TPABUJIOM:

ba3a: [IEPEMEHHbIE U3 V apasitoTes TEPMaMH,

LWar: ecnu t1,ts,...,t, — TepMbl curHatypbl 2, f € F, u u(f) = n, 10
f(t1,ta, ..., t,) ABJASETCS TEDMOM CUTHATYPbI 2.

Tepm f(z, g(x,y)) onpenessieT HOBYIO (JIBYMECTHYIO) Ornepaluio, Mpu-
yeM OrpeiesIsieTCsl 3Ta Orepalus TeM, UTO YKA3bIBAETCS] 3HAUEeH e ITOM
ornepaluy Ha 3JeMeHTax z,y. Ecau ¢pukcupoBaTh HHTEPIPETALMIO ITHX
epeMeHHbIX, TOJYUHM 3JIeMEHT U3 HOCHTEJISI.



V.1.1. AndaBur, cjioBa U CEKBEHLIUU acCEPTOHUUECKOTO
UCYUCJIECHHUSA NTPpEIJUKATOB

Tepm curnatypbl > — 3T0 CJIOBO B ajipaBUTe, COJEPKALLEM CHMBO-
JIbl OTKPBIBAIOLILEH U 3aKPbIBAIOLIEH KPYIVIOW CKOOKH, 3alATONH, CUETHO-
ro MHoxkecTBa V' nepemeHHbIX (X Mbl OyjieM 0603HauaTh uepes x, 1, . . .,
BO3MOXKHO, C HHJIEKCAMM ) U CUMBOJIOB U3 R, F' U3 cUrHaTypsl 2, onpeje-
JIIETCS CJICAYIOLLMM HHYKTHUBHBIM [TPABUJIOM:

ba3a: [IEPEMEHHbIE U3 V apasitoTes TEPMaMH,

LWar: ecnu t1,ts,...,t, — TepMbl curHatypbl 2, f € F, u u(f) = n, 10
f(t1,ta, ..., t,) ABJASETCS TEDMOM CUTHATYPbI 2.

Ecau B Bolpaxenun f(z,g(z,y)) 3HAUeHUs MEepPeMEHHBIX ', ¥y MpPO-
M3BOJIbHBI, Hampumep, B dopmynax tuna VaVy f(z,g(z,y)) < A, To

f(z, g(x,y)) 3anaer onepauuio.



V.1.1. AndaBur, cjioBa U CEKBEHLIUU acCEPTOHUUECKOTO
UCYUCJIECHHUSA NTPpEIJUKATOB

Tepm curnatypbl > — 3T0 CJIOBO B ajipaBUTe, COJEPKALLEM CHMBO-
JIbl OTKPBIBAIOLILEH U 3aKPbIBAIOLIEH KPYIVIOW CKOOKH, 3alATONH, CUETHO-
ro MHoxkecTBa V' nepemeHHbIX (X Mbl OyjieM 0603HauaTh uepes x, 1, . . .,
BO3MOXKHO, C HHJIEKCAMM ) U CUMBOJIOB U3 R, F' U3 cUrHaTypsl 2, onpeje-
JIIETCS CJICAYIOLLMM HHYKTHUBHBIM [TPABUJIOM:

ba3a: [IEPEMEHHbIE U3 V apasitoTes TEPMaMH,

LWar: ecnu t1,ts,...,t, — TepMbl curHatypbl 2, f € F, u u(f) = n, 10
f(t1,ta, ..., t,) ABJASETCS TEDMOM CUTHATYPbI 2.

B dopmynax tuna 3z f(A, g(A, B)) < z, e A, B — HeKOTOpble KOH-
CTaHThI (TO €CTh HyJbMeCTHble ornepatnu), TepMm f(A, g(A, B)) onpene-
JISIeT HEKOTOPbIH 3J1eMEHT HOCHUTEJIS COOTBETCTBYIOLLEH asreOpanuecKoi
CHCTEMBI.



V.1.2. ®opmyJa y3KOro McuMcjJeHusl NpeauKaToB

Cefiuac Mbl onpejeum nousitue popmydabl B Y U1 — yskom ucumce-
HuK npearkaToB. Kak oObluHO, hopMyJia 0603HauUaeT HEKOTOPOE BbLCKA -
3bl8AHUE O TEPMAX U NPeUKaTaxX aJreOpanueckor CUCTEMbl CUTHATYPHI
Y. 3/1eCb MPUXOJUTCS YUUTBIBATh OJJHO OOCTOSTENLCTBO, PUBOASLIEE K
pazjiesIeHHto TeopHit, chOPMYJUPOBAHHBIX B TEPMUHAX HCUMCJIEHUS TTpe-
JIMKATOB, Ha TEOPUU MEPBOIO U BTOPOTO MOPSIIKA.



V.1.2. ®opmyaa y3KOro ucHMcJaeHuUs NpeauKaToB

B cioyuae Teopuil nepBoro nopsiika (y3koe vcuUMcJeHUE MperuKa-
TOB) hopmyJia (pakTHUUECKH MpeacTaB/sieT coOO0H BbICKAa3blBaHWE O Tep-
Max 3TOW aJreOpanyeCcKon CUCTEMbI 8 epMUHAX OCHOBHBIX IIPEIUKATOB
3TOH cucTeMbl. Hanpumep, ecsiv oTHOLIeHHe < BXOJUT B MHOXKECTBO OC-
HOBHBIX MPEAUKATOB aJreOpauueckol CHUCTEMbl CUTHATYPbI 2, TO T < ¥
IBJISICTCA BbICKA3bIBaHHEM O TepMmax x,y € V. Eciu ke < He BXOJIUT
MHO>KECTBO OCHOBHBIX MPEIUKATOB, TO TaKOE BbICKA3bIBAHHE B paMKaXx
COOTBETCTBYIOIIIEH TEOPUH HEBO3MOXKHO. Hanpumep, oTHOLLIEHHE «MEeHb-
Ie» OMPENeNCHO JJI51 JTEUCTBUTEJbHBIX UUCEJ, HO HE OMPEACJCHO JJIs
KOMITJIEKCHBIX YUCEJI, MTO3TOMY YTBEPXKACHUE T < Y JJIsT KOMIIJIEKCHBIX
3HAYEHUH MEPEMEHHbIX T, Y ABJACTCH OCCCMbICJEHHBIM, TO €CTb B COOT-
BETCTBYIOLLEH TEOPUU CJIOBO T < ¥ He ABJIsIeTCs (DOPMYJIOH.



V.1.2. ®opmyJa y3KOro McuMcjJeHusl NpeauKaToB

OTmeTuM, UTO p(x,y) €CTECTBEHHO CUMTATh (DOPMYJOH, TaK Kak BO-
MPOC «BEPHO JIH, UTO p(x,y)» ABJSETCS OCMbICJeHHbIM. B ciyuae Teo-
PHE BTOPOTo Nopsiika popMyJia MOXKET SIBJISTbCSI BLICKa3bIBAHHEM O TIpe-
JMKaTax ajrebpauueckod CUCTEMbI, TO €CTb 0 dpyeux hopmyrax. Ha-
npumep, «popmyaa» Ip Vr Yy Vz p(x,y) A ply, z) — p(x, z) sBasercs
YTBEPKJIEHHEM O TOM, 4TO B aJre6panuyeckod CHCTeMe MMeeTCsl TpaH-
3UTHBHOE OTHOLIeHHe. B nmpuHiumne, Takue GopmyJbl MOIyT 0603HAUaTh
BbICKa3bIBaHHe 00 3TOH »Ke (hopMyJie, TO €CTh MOJYUUM «BbICKa3bIBAHHE
dbopMyJibl 0 caMoil cebe» — cHUTyallysi, KaK XOpOIIo M3BECTHO, UpeBaTasi
napajgoKcamu U IPYrHMH «HENPUSITHOCTSIMU .



V.1.2. ®opmyJa y3KOro McuMcjJeHusl NpeauKaToB

HJIH TOrO, YTOObI UCKJIOUUTD YKa3aHHbl€ TPYAHOCTH, BO3HHUKAIOIIIME B
TEOPHUSX BTOPOTIO IOPsiJIKa, OKa3bIBA€TCs, 10CTATOUYHO HOTpe6OBaTb, qTO-
Obl B popMysiax HeJib3si Obl10 Obl HABELIMBATh KBAHTOPHI HA MpeJUKaT-
Hble CUMBOJIbI. DTO 0O0CTOATEIHCTBO [IPUBOJUT K CJIEAYIOILIEMY IMTOHATHIO

(hopMyJibl Y3KOT0 MCUMCAEHUS NPeAUKATOB UJIH, COKpallleHHO, (pop-
myabl Y UIL.



V.1.2. ®opmyJa y3KOro McuMcjJeHusl NpeauKaToB

Onpepenenue 8. Mroscecmso hopmya HIT- uru popmya curuary-
pbl 2 onpedeasemcs caedyrowum UHOYKMUBHOLM NPABULOM:

baza: /. ecau r € R, u(r)=n u ti,t,...,t, — mepmol, MO CAO0B0
r(ty, ta, ..., t,) asasemes popmyroii HIT*;
2. ecau t1,ty — mepmol, MO CA0B0 11 = ty a8as1emcs hopmyaoil
HIT>;
War: /. ecau @,V — popmyast HIT=, mo (d A W), (P V V), (d — ) u
-~ — hopmyaor HIT>;
2. ecau ® — popmyna HIT, x € V, moVx & u Iz & — popmuyae
HIT>.



V.1.3. AKkcuombl U npaBuJia BbiBOJA acCEPTOHUUECKOTO
UCYUCJIECHHUSA NTPpEIJUKATOB

CBo6oiHOE BXOXKJeHHe nepeMeHHOH. MHO0XKeCcTBO CBOOOJHBIX Mepe-
MeHHBIX (hopmyJibl $ o603HaunM uepe3d FV(P)

Ecin & — dopmyna UIT*, x1,29,...,2, — nepeMeHHble u3 V,
ti,ta, ..., t, — TepMbl CHrHATYpbl ¥, To 3anuch ();' """ o6o3Haua-
eT pe3yJbTaT MOJCTAHOBKH TEPMOB t1, to, . .., t, BMECTO BCeX CBOOOHBIX
BXOXKJIEHUH MepeMeHHbIX X1, T, . .., T, B dopmyay @, npuuem npearno-
JIaraetcs, 4To 151 Bcex ¢ = 1,2, ..., n HU OJIHO CBOOOJHOE BXOXK/IEHHE B
d nepemeHHOH x; He BXOAUT B nojadopmysty dopmysbl & Buaa Vyd, uiu
Jydy nsy € FV(t;).



V.1.4. AKcMOMBbI HCUHCTEHUS IPEIUKATOB
Akcuombl UIT* umeror By

1.+ @, rae ® — dopmyna UIT>;
2. F x = z, rie x — nepeMeHHas;
3.z~ y,(P); F (P);, rae x,y, 2 — nepemennsie, & — dopmyna HUIT>,

YIOBJIETBOPSAIOLILAS YCJIOBUIO Ha 3amucH (P)7 u ()7,



V.1.5. lpaBuaa BoiBoga B U™

( [FE® THEY. 5 TEOAW. 5 TEOAY. 4, TEO .
T TFOAT rF® * > "TFU ° INIEXCAVAR
s TEU . o 0OFQ TUEQ THOVY -, [OFU
"TFOV D I'FQ TR S O
g IFo THo—Ww o T[,-0F ,, [FO TH-b
[F o Y TFO -F [k )
Lo
0,0, 0,1 FQ LEd . [ F pg C T HE BXO
11 CT o T, F O 12, TUF & 13, nwr B unens T’ cBoGOI-
HO;
rorw o
g D(@pEv D@y TS F AT
F,Vx¢>F‘L’ I dxd "BXOJUT B VW W ujieHbl [’

CBOOOJIHO.



V.2. Uutepnpetauusa popmyJbl U TeOpuu (MoaeJib )

Onpepenenne 9. Popuyra V> naszeisaemcs TaBToJOTMeN moeda
U moavbKo moeda, Koeda oHa noayuaemcs u3 00Ka3yemoll 8 uc-
yucAeHUuU solckasvleanull opmyror ¢ HB nymem 3ameHvr scex
ee npono3uyuoOHarbHolx nepemenuolx Pi, Py, ... P, na dopmyrol
Uy, W, ..., U, HIT*. Dopmyry ® npu amom Ha3eL8a0M OCHOBOM TaB-
TOJIOTMU V.



V.2. Uutepnpetauusa popmyJbl U TeOpuu (MoaeJib )

Onpepenenne 9. Popuyra V> naszeisaemcs TaBToJOTMeN moeda
U mMoabKo moeda, Koeda OHa noayuaemcs u3 00Ka3yemol 8 uc-
HuCAeHUU BblcKa3blBaHUuil dopmysor © HUB nymem samerol s8cex

ee npono3uyuoOHarbHolx nepemenuolx Pi, Py, ... P, na dopmyrol
Uy, W, ..., U, HIT*. Dopmyry ® npu amom Ha3eL8a0M OCHOBOM TaB-
TOJIOTMU V.

Teopema 1 (0 n0Ka3yemocCTH TaBTOJOrUM). J[robasa masmoaroeus
cuenamyper . dokasyema 6 HIT>.

Jloka3aTreabCTBO.



V.2. Uutepnpetauusa popmyJbl U TeOpuu (MoaeJib )

Onpepenenne 9. Popuyra V> naszeisaemcs TaBToJOTMeN moeda
U mMoabKo moeda, Koeda OHa noayuaemcs u3 00Ka3yemol 8 uc-
HuCAeHUU BblcKa3blBaHUuil dopmysor © HUB nymem samerol s8cex

ee npono3uyuoOHarbHolx nepemenuolx Pi, Py, ... P, na dopmyrol
Uy, W, ..., U, HIT*. Dopmyry ® npu amom Ha3eL8a0M OCHOBOM TaB-
TOJIOTMU V.

Teopema 1 (0 n0Ka3yemocCTH TaBTOJOrUM). J[robasa masmoaroeus
cuenamyper . dokasyema 6 HIT>.

Joka3areabctBo. [Iycts W nosyuena u3 ocHoBbl ¢ 3amMeHO# MPoOMo-
3ULIMOHAJIbHBIX NepeMeHHbIX Pi, P, ..., P, Ha dopmyabl Wi, Wy, ... U,
UIT* coOTBETCTBEHHO.



V.2. Uutepnpetauusa popmyJbl U TeOpuu (MoaeJib )

Onpeneaenne 9. Popuyra V> naszeleaemcs TABTOJOTHEN mo20a
U mMoavko moeda, Koeda OHa noayyaemcs u3 00KA3yemol 8 Uuc-
yucaeHuu solckasolganutl gopmyror © HB nymem 3amenor scex

ee npono3uyuOHarbHolx nepemenmolx Pi, Py, ... P, na dopmyrol
Uy, Wy, ..., U, HIT*. Popmyary O npu amom Ha3616a10m 0CHOBOI TaB-
TOJIOTUU V.

Teopema 1 (0 nokazyemocTu TaBTOJ0OrUM). JI1obasa masmoaroeus
cuenamyper ¥ dokasyema 6 HIT.

Joka3areabcTBo. [Iycts W nosyuena u3 ocHoBbl ¢ 3amMeHO# Mpomo-
3ULIMOHAJIbHBIX MepeMeHHbIX Pi, P, ..., P, Ha dopmyabl Wi, Uy, ... U,
MIT* cooTBETCTBEHHO.

B nepese nokazaresbctBa popmysibl ¢ 3ameHum Bce P; Ha WV, a Bce
ocTaJibHble IlepeMeHHble — Ha MPOU3BOJbHYIO hopmyy W, .1 CUTHATYPbI
Y. OueBHJIHO, YTO MOJIYUYUM TpebyeMoe 10Ka3aTeJIbCTBO.



Cnacub6o

3a
BHUMAaHUue!

e-mail: melnikov@k66.ru, melnikov@r66.ru
cauthbl: http://melnikov.k66.ru, http://melnikov.web.ur.ru

BepHyTbcCsl K CIUCKY Npe3eHTauun?
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