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BcrynneHune

VIHTYynumoHn3am — 3To punocodCckoe 1 MaTeEMaTUYHECKOE TeYeHNE,
BO3HUKLUEE B HayYane XX Beka Kak OTBET Ha YepecHdyp LLINPOKOE U BOJbHOE
ncnosib3oBaHre hopmasbHbIX JOMMYECKMX METOLOB U UCMOb30BaHNE
«HepeasibHbIX» H6eCKOHeYHbIX 0DBHEKTOB B MaTEMATUYECKUX PACCYXKAEHNAX

CXKaTo 1 YyNpOLLEHHO MOXHO NMPeACTaBNTb OCHOBHYH MbIC/b
NHTYWULMOHNCTCKOrO B3rNsila Ha MaTeMaTUKy TaK:

> YT100bI YyTBEPXKAEHME ObINO NPU3HAHO UCTUHHBIM, TpebyeTcs
«ybeanTeNbHOEY «KOHCTPYKTUBHOEY [0KA3aTeNbCTBO 3TOro
YTBEPXKAEHWS

» B yacTHoCTU, ecnu YTBEPXKAAETCA CYLECTBOBAHNE HEKOEITO KOHCTPYKTA,
TO AOKA3aTENIbCTBOM AOJ/DKEH NPEAOCTABIATLCA crnocob ero
LKHArNAAHOro» <KKOHCTPYKTWUBHOIO» NMOCTPOEHUA

» Bce ocTanbHble [0Ka3aTeNbCTBA — 3TO U He [0Ka3aTeNbCTBA BOBCE, a
npocTo cnoBobayane
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BcrynneHune

Kak 1 pag Apyrux «pagukanbHbIX» TeYeHW, CyLLeCTBOBABLUMX B Havane
XX BeKa, MHTYNLNOHU3M

P> He COXpaHWUNCS B COBPEMEHHON MaTEMATUKE KB YUCTOM BUAEY,
» HO BHEC CBOVi BK/aajg B YCTPOMCTBO MAaTeEMATUKMN B LIENOM

> B yI'IpOLLI,éHHOM NePEeoCMbICIEHHOM BMAE COXPaHWNCA B BUAE ocoboro
JIOrMHeCKOro A3blka, OCHOBAHHOIO Ha

» Heobbl4YHOM (HeKJ'IaCCVIL{eCKOM) CNeKTpe Norn4eCknx 3aKOHOB
> n COOTBETCTBYHOLLEM HeObObIYHOM MOHVMAHUWN UCTUHHOCTHN yTBep)K,EI,eHVIVI

DTOT sA3bIK 1 U3BECTEH celivac noa Ha3BaHNEM LKUHTYULUVMOHUNCTCKaA JIOrKa>»
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BcrynneHune

Mpumep TOro, 4TO COBPEMEHHbBIE MATEMATUKN CHNTAOT KOPPEKTHBLIM
JIOKa3aTeNbCTBOM, @ UHTYULIMOHUCTbI CHUTAAN CoBobNyanemM, NpuBoanacCs B
onoke 1:

» CyLLecTBYIOT UppaLMoHanbHble Yicna o 1 B, Takue 41o of —
paLnoHaabHOE YUCTO:

> Eciu \@ﬁ — pauuoHanbHoe yncno, To a =B =2
> uave o = \@ﬁ nB =2 (Tk (ﬁﬁ)ﬂ =2)

DTN CNoBa 3By4YaT AOCTATOYHO YyOEAUTENbHO U CKOHSAIOT K TOMY, YTOObI
NOBEPUTb, YTO 3asiBNeHHble Yicna a U B feliCTBUTENBHO CyLLEeCTBYHOT

Ho 4eMy ke BCé-Taku paBHbl o 1 37

[To MHEHUWIO MHTYWLUWOHUCTOB, NOKa HE MNOKa3aHO, Kak MOXXHO NPeACTaBUTb
cebe 3TN Ycna Npu NOMOLLMN KOHCTPYKTUBHBIX YMO3aKIOHEHWA,
yTBepXXJeHne 0b X CyLeCTBOBAaHUM — 3TO BCErO JNLIb HE BMOJHE
aprymMeHTUpoBaHHast NonbiTka ybeanTb cobeceiHka B CBOEW NpaBoTe,
KOTOpasi He MOXET CHUTATbCA abCONOTHON UCTUHOW
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CemanTtuka KonmoropoBa-bpayapa-lentuira
PaccMOTPUM UHTYWLMOHUCTCKYIO JIOTUKY BbICKa3bIBaHWUMA, U B CBSA3W C 3TUM
bopmynamu si3bika ByaeM CUnTaTb POPMYIbl NOMVIKYA BbICKA3bIBAHUI:

o :=x | (&) | (V) | (=) | (—p),
rae ¢ — copmyna, x € Var n Var — MHOXECTBO NMPONO3ULNOHabHbIX
nepeMeHHbIX
[Tonpobyem nepeocMbICANTb 3TU PopMyNbl Tak:
> Kaxgas nepemeHHast OTBe4aeT HEKOTOPOI aToMapHol 3agaqe
» VICTVHHOCTb NepemMeHHO 03HAYaeT, YTO B HALLEM PACMOPSKEHUN
NMEeTCs pelleHne COOTBETCTBYHOLLIENA 3a4a4m

> (1 He NpoCTO yTBEPXKAEHNE O TOM, HTO PELLUEHNE CYLIECTBYET, @ UMEHHO
CaMo peLeHne — Hanpumep, sIBHOE OMNucaHue anroputma)

» CocTaBHble hopMysibl OTBEHAOT COCTaBHbLIM 3ajadvam,
KOHCTPYMpytoLWMMcs 13 6osee NpoCcTbIX Mpu NOMOLLK CnocoboB,
3a/1aBaeMbIX CBA3KaMM

» ICTUHHOCTb COCTaBHbIX cbopMyn O3HA4Ya€T, 4TO B HALUEM
PacCnops>XeHnn NMEETCA pelleHne COOTBGTCTByI-OLLl,elz COCTaBHOI 3a4a4n
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CemanTtuka KonmoropoBa-bpayapa-lentuira

CocTaBHasi 3aga4a  [ns pelueHns 3ToM coCTaBHOM 3agaqymn TpebyeTcs ...

&Y NPeabsBUTb PELLIEHNe Kaxkaoi U3 noasanad @, Y

VY BbiOpaTb OAHY W3 NoA3ajad @, ¥ n NpeabsBUTL ee
peLleHune

—Y NpeabsaBUTb CBEAEHME 3a4a4M Y K 3aJa4e , TO eCTb

peweHne 3aaa4un ’(,D B NPEANONOXEHNN O TOM, HTO B
HalleM PaCnopsAXXEHUN NMEETCA peLUeHneE 3a4a4n @

% AOKa3aTb, 4TO 3aja4d4a Y HE UMEET peLlUeHnA

dopMyna CHUTAETCS 3aKOHOM UHTYNLNOHUCTCKO nornku (obLyesHaqunmoir),
€C/ln OHa OTBeYaeT COCTaBHOW 3ajaye, UMEIOLLE pelleHne He3aBUCUMO OT
HaNYUS peLleHniA aTOMapHbIX 3aa4
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CemanTtuka KonmoropoBa-bpayapa-lentuira
Mpumepbl 3aKOHOB MHTYNLIMOHUCTCKOW J1IOr KN

> — : KaXXAY0 324y MOXXHO TPUBUANBHO CBECTU K HEl CaMoii

» (=) & (Y —x) (@ —X): 4TOObI CBECTN 3a4ady X K 3ajade @,
JIOCTAaTOYHO HalTU 3aJa4y 1, TaKyt 4YTO K Heli CBOAUTCS X W OHa
CBOAUNTCS K

» — ——: 4TobbI 10Ka3aTb, YTO HE CYLLECTBYET [I0Ka3aTeNbCTBA TOrO,
4YTO 3aJa4a He NMEET peLleHns, JOCTAaTOYHO NPeabaBUTb pPeLleHne
3TON 3a4a4un

» (mp V1) — (@& YP): 4TObLI fOKa3aTb, HTO HE HEBO3MOXKHO
OLHOBPEMEHHO pellnTb 0be 3aja4n , P, AOCTAaTOYHO BbIOpaTb OfHY U3
3TWX 3a7a4 W J0Ka3aTb, YTO OHA HE MMEET PeLleHns

Bnok 51 7/16



CemanTtuka KonmoropoBa-bpayapa-lentuira

Mpumepsl dbopmyn, He ABASAOLWMNXCSA 3aKOHAMMWN UHTYWLLMOHWUCTCKOW
JIOTVIKIn

BOO6LLI,€ roBOpPA, HE ABNAETCA BEPHbLIM CledyroLLEE:

| 2 i 7 (P 4TOObI nony4nTb peweHne 3aga4n, JOCTaTOYHO AOKa3aTb,
4YTO HE CYyLWEeCTBYET AOKa3aTe/JIbCTBa TOro, 4TO 3Ta 3aJa44a HE UMEET
peEWEHNA

>V —p: ana nroboli 3aja4m Mbl pacnonaraem nmbo pelleHnem, ambo
[IOKa3aTe/IbCTBOM TOFO, UYTO PELUEHNE He CYLLeCTBYeT

> (& Y) (- V 1) 4TObbI NPeABABUTL [OKA3aTENbCTBO
OTCYTCTBUS peLleHnst ANst XoTs Obl 0AHOV 13 3ada4 ¢, ¥, AOCTAaTOHHO
AOKa3aTb, HTO HEBO3MOXHO PELLUNTb 3T [Be 3afa4n OfHOBPEMEHHO
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CemanTtuka KonmoropoBa-bpayapa-lentuira

YT00bI BCE NPEANOXKEHHBIE MPUMEPBLI N NMOCTPOEHUA HE OKA3aJINCb TaKNM XKE

cnoBobnyanem, Kak 1 To, paju YCTPaHEHUS Yero OHW NpUayMbIBaNNCh,
cneayeT CTPOro W HEMPOTMBOPEYMBO ONPeNeNTb CEMaHTUKY hOpMya Tak
4TOObI OHA COOTBETCTBOBANA OOLIUM NpeAcTaBNEHUSIM O HANUYNUK 1
OTCYTCTBUW pelleHnii pa3Hoobpa3HbIX 3aaad
YT106bI Nyylle NOHATb Takyto CEMaHTUKY, NpeacTaBuM cebe To, Kak
NaeanbHbIi MaTEMATUK MOXET YYUTbCHA pellaTb aTOMapHble
(anemeHTapHble, MHTepecytoLIne ero) 3agaqu:

» B Kaxkiblii MOMEHT BPEMEHUN OH

P> yMeeT pellaTb HEKOTOPbIE aTOMapHbIe 3a4a4uu,

> He YMEET pellaTb OCTaJilbHblE aTOMapHbIE 3aAa4vdun
» 1 TOYHO 3HAET, YTO OH YMEET pellaTb, a 4TO HET

» Ero yMeHust U3MeHst0TCS CO BPEMEHEM:
P OH MOXXET HayuYMTbCS pelaTb Ty 3ajady, KOTOPYO He yMes pellaTsb,
P> HO MOXET 1 HE Hay4nNTbCs,
P> 1 COBEpLUEHHO TOYHO OH HMKOMAA He pa3ydnuTCs pellaTh Te 3a4aqu,
KOTOPbIe Hay4Yuicst pellaTb
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NMuTtynumonncrckasa moaens Kpunke

[MosicHeHUs Npo KaeasbHOrO MaTEMATUKA HAaBOAAT Ha MbIC/b, YTO
ceMaHTuKa popMyn Mo)KeT BbITb OCHOBAHA Ha MOHATUAX MOJALHOW NOrKN

OTO AeliCTBUTENBHO TakK, U 3TO OAWH 13 Haubonee NONyNsipHbIX CNOCOOOB
3aJaHUsA CEMAHTUKM MHTYNLMOHUCTCKUX POPMYI

Lkany Kpunke F = (W, <) byaem HasblBaTb NHTYULIMOHUCTCKON, €Cin
OTHOLLEHNE = SBASETCS HECTPOIrUM YaCTUYHbLIM MOPSIAKOM:

» pedIeKCMBHO, TPAH3UTUBHO 1
» QHTUCUMMETPUYHO: AN NobbIX MUPOB Wy, Wo BEPHA UMMINKALMSA
WiWwnw wg = W =Ww
VIHTynuronucTckas niTeprpetauns — ato moaens Kpunke (W, <, L), ans
KOTOPOW BEPHO cheaytoLlee:
> (W, =) — nHTynunoHncTckas wkana Kpunke

> oueHka L MOHOTOHHA: ANs NOObIX MUPOB Wi, Wo U Ntoboi nepemMeHHO
X BEpHa UMMNAMKaLus
xeElwWm)nw =we = x€l(w)
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NMuTtynumonncrckasa moaens Kpunke
Mpumep UHTYNLMOHUCTCKOM UHTEPNPEeTaLUN HaL NepeMeHHbIMM
P> x: yMero NporpaMMupoBaTh B JIOMMYECKOl MapagurmMe

> y: yMero [J0Ka3blBaTb TeopeMy Yépya

Hauano cemectpa

[Toweén Ha nekumto nNo Teopeme Heépua nmbo nporynsn ee

[Mpocnan 2Ty nekunto AnboO cnylwian BHUMATENbHO

HezaBucrmMo OT NekLumn, y4acTBOBaa B CEMUHApaX AMbO HeT

Matoc pepnekCMBHOCTL ¥ TPAH3UTUBHOCTL (Takne Nepexofbl B OCTaNbHbIX

npuMepax ByayT onyckaTbcst)
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VIHTyIIILl,IIIOHIIICTCKoe OTHOLWEHnEe BbINOJIHNMMOCTHN
BbINofHUMOCTE POPMYIbl 9 MHTYULMOHUCTCKOR NOMMKN B MUPE W
nHTepnpetaumn Z = (W, =, L) (Z, w |=i ) 3apaétca Tak:

> Z,wikix,thex€Var &  x€L(w)

> TwkEie&Yy & IwiEeuIwkEy

> TwEieVvYy & IwlkoeuwwmIwkEY

> 7wk~ & ana noboro cocTosiHus W, Takoro 4to w < w/,

BepHo Z, W' &
» OTHocuTensHo cemaHTukn K.-B.-I.: B Mogenn npuHumunmnansHo
HEBO3MOXHO r|p|/|o6peCT|/| TaknNe YMEHNA, KOTOPbIE NO3BONAT PELNTL
> T,wkie—Y << ans aoboro coctosiHus w', Takoro 4to w < w’
nZ w =@, BepHoun Z, w =i ¢
» OTHocuTensHo cemaHTukn K.-B.-I.: cornacHo mogenn npuHUMnuaabHO

HEBO3MOXKHO NprobpecTyn Takoii Habop yMeHUi, YTobbl Hay4UTbCS
pellaTb 3a/1a4y (© U NpU 3TOM HE HAayYNTbCs pellaThb P

Dopmyna @ UHTYULMOHUCTCKI obuiesHaqnma (= @), ecnu ansa ntobol

nHTepnpeTauun Z v ntoboro eé€ mupa w BepHo Z, w |=; ¢
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CBoWicTBa MHTYWLIMOHUCTCKOWN JIOTUKWN
VrBepxaevune. Ona noboi NepeMeHHOR x BEPHO - x V —x
Jloka3aTenbCcTBo.
PaccmoTpum Takyto untepnpetaumio Z = ({wy, wo}, <, L) Hag {x, ... }:
w

4%} 2
(neHrock u oTgbixaro) (cxoann Ha nekumio)

> x ¢ L(wm)
P [lo cemanTuke x: I, wy P& x
> x e L(W2)
» o cemanTuke x: T, wsr =i
» [lo cemaHTVke — U COOTHOLLUEHUIO Wy =< W, BepHO Z, Wy f&i —x

3HaunT, no cemaHTuke \/, BepHO Z, wy & xV - x ¥
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CBoiACTBA MHTYNLLMOHUCTCKOM JIOTUKIA
VrBepxaevue. Ons noboii NnepeMeHHOR x BEPHO =; x — ——xX
[okazaTenbcTBo. [peanonoXum oT npoTHUBHOIO, YTO CYLECTBYIOT
nHTepnpetauna Z = (W, =X, L) n mup w, Takme 410 Z, w j& x — X
Torpa BepHO crneaytoLLee:

1. CyuwecTByeT MUp Wy, Takol 4TO W =< Wy U, KPOME TOro,

1.1 Z,ws =i xm
1.2 Z,wy fE =—x (no cemaHTmke —)
2. x€ L(wy) (no (1.1) n cemanTunke x)
3. CyllecTBYyeT MUP Wo, TaKOW 4TO
3.1 wy 2w
3.2 Z,wr = —x (no (1.2) n cemanTunke —)
4. [Ina noboro mupa ws, Takoro 470 Ws = ws, BepHo T, ws A x
(no (3.2) n cemaHTuke —)

5. Z, ws & x (no (4) 1 pechbNekCrBHOCTN OTHOLLEHNS <)

6. x ¢ L(wz) (no (5) n cemanTunke x)

7. x € L(wp) (no (2), (3.1) n moHoToHHOCTK L), 4To npoTuBopeqnt (6) V¥
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CBoiACTBA MHTYNLLMOHUCTCKOM JIOTUKIA

Y706bI AaTh 0bLee BNevyaTNeHne O CBONCTBAX WHTYULVOHNCTCKOM NOTUKN,
HO He TPaTUTb YPE3MEPHO MHOIMO BPEMEHU Ha AeTanu, cchopMyanpyem
HaMOCNEeA0K HECKOIBLKO MpUMeYaTesbHbIX YTBEPXKAEHWA 00
NHTYWLIMOHNCTCKOM Norvke 6e3 JokKasaTebCTBa

(KTo 3auHTepecoBascs, TOT MOXET nonpoboBaTh [JOKa3aTb BCE 3TO CaM)

Yr1eepxpeHue. [ns nobbix pasnnMyHbIX NEPEMEHHbIX X U ¥ BEPHO:
l;éi —X — X
i ~(x & y) = (—x vV )
i —(x Vy) 7 (-x& )

Yr1eepxpeHue. [ns nobbix pa3sMyHbIX NEPEMEHHbIX X, Y BEPHO:
':i ———X —> X

Fi (x vV oy) = (x&y)
Ei—xV-oox
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CBoiACTBA MHTYNLLMOHUCTCKOM JIOTUKIA

V1eepxgeHue. [Ons nobbix chopmynbl ¢, MHTEpNpeTauum
Z=(W,=,L) n MmnpoB wi, w, BepHo:
IwiEenw 2w = I wkEoyp

VrBepxaeHue. Ons noboii hopmynbl @, Takoi 4TO |=; , BEPHO N = ¢
B JIOTVKE BblCKa3blBaHWIA

V1eepxgeHue. [Ons nobbix chopmyn @ n ) BepHo:

Fievy = kFewmis9y
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