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BcrynneHune

VIHTYynumoHn3am — 3To punocodCckoe 1 MaTeEMaTUYHECKOE TeYeHNE,
BO3HUKLUEE B HayYane XX Beka Kak OTBET Ha YepecHdyp LLINPOKOE U BOJbHOE
ncnosib3oBaHe hopmasibHbIX JOMMYECKMX METOLOB U «HEPeasbHbIX»
DeCKOHEYHbIX OOBEKTOB B MaTEMATUYECKUX PACCY)KAEHWSIX

CXKaTo 1 yNpOLLEHHO MOXXHO MPEeACTaBUTb OCHOBHYIO UAEHD
NHTYWULMOHNCTCKOrO B3rNsila Ha MaTeMaTUKy TaK:

» YT1006bl yTBEP)KAEHNE ObIIO NMPU3HAHO UCTUHHBLIM, TpedyeTcst
«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

I'Iplnmep TOro, 41O COBpPEMEHHBLIE MATEMATUKN CHUTAKOT KOPPEKTHLIM
A0Ka3aTeNbCTBOM, a MHTYULUVNOHUCTbLI CHUTANNn cnoso6ny,£w|eM

Teopema (7). CywecTByloT MppaumoHasbHbie Yacna a un (3,
Takme 4to o’ — paumoHanbHOe YNCNo
[okazaTenbctro (7)

Ecnm \@ﬁ — pauMoHanbHOe Yucno, To o = 3 = /2
I/IHaqea:\@ﬁmB:\ﬁ(T.K.aﬁz(ff) fff_Q)v

DTN CNoBa 3By4YaT AOCTATOYHO YOEAUTENbHO U CKOHSAIOT K TOMY, YTOObI
NOBEPUTb, YTO 3asiBNEHHble Yicna a U B feliCTBUTENBHO CYLLECTBYHOT

Ho uyemy ke BCE-Taku paBHbl o 1 37

[To MHEHWIO MHTYWULIMOHUCTOB, MOKA HE NMOKa3aHO, Kak MOXKHO NMpPeACTaBUTb
cebe 3TU Yrcna NpU NOMOLLN KOHCTPYKTUBHBIX YMO3aKIOUYEHWA,
yTBEpXKeHMe 006 1X CyLeCTBOBAHUN — 3TO BCEro JINLLb HE BMOJIHE
apryMeHTUpOBaHHasi NonbiTKa ybeanTb cobeceaHnka B CBOeW NpaBoTe,
KOTOpast He MOXXET CHUTATbLCA abCONOTHON UCTUHOA
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CemanTtuka KonmoropoBa-bpayapa-lentuira
B MHTYWLVMOHNCTCKONR NIOTUKE BbICKa3bIBaHWIA
bopmynamu SABASOTCS DOPMYJIbI JIOTVKY BbICKAZLIBAHII:

= 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

VMEeTCs peLleHne COOTBETCTBYHOLLENA 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/at0LLIMXCA CBA3KaMMU

» ICTUHHOCTb COCTaBHbIX cbopMyn O3HA4Ya€T, 4TO B HALUEM
PacCnops>XeHnn NMEETCA pelleHne COOTBGTCTByI-OLLl,em 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 ’(,b 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 MHTYVLIMOHUCTCKOW JIOTUKK

| 2

>

O — (. KKaXKAYIO 3aa4y MOXHO TPUBMAIbHO CBECTUW K HEll CaMoii»

(0= P) &(W = x) (0 —X):
«4TObbI CBECTU 3aflady X K 3ajla4ve ¢, JOCTaTOYHO HaliTu 3ada4dy 1P,
TaKyHO 4TO K Hel CBOAUTCA X W OHa CBOAUTCA K 0>

p =

«4TObbI 10Ka3aTh, YTO HEBO3MOXHO NPeAbsBUTL J0Ka3aTENbCTBO
TOro, 4TO 3ajla4a He UMEET peLLEeHNs,

JIOCTAaTOYHO NMpeabsiBUTL pelleHne 3TON 3ajaqny

(meV-9) = (0 &Y):

«YTODbI JOKa3aTb, 4HTO HEBO3MOXHO OAHOBPEMEHHO PELLNTb
obe 3aga4m @, 1P, [OCTAaTOYHO BbIOpaTb OfHY W3 3TUX 3a4aY
N OOKa3aTb, YTO OHA HE MMEET peeHNA>»
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CemanTtuka KonmoropoBa-bpayapa-lentuira

Mpumepsbl hopmyn, He ABAAOWMXCA 3aKOHAMUW UHTYNLMOHNCTCKON
JIOTVIKI

BOO6U_I,€ roBOpPA, HE ABNAETCA BEPHbLIM CledyroLLlee:

» - — !
«4YTOObI NoNYy4YnNTb pEWEHNE 3aAa4, JOCTATOHYHO A0OKa3aThb,
HYTO HEBO3MOXHO MPeAbABNTb JOKA3aTENbCTBO TOrO,
YTO 3Ta 3adad4a HE UMEET peLUeHnA>

> oV
«Ansa nroboi 3agayvn Mbl pacnosiaraeM nnbo peLleHnem,
nmbo A0Ka3aTeNbCTBOM TOrMO, UTO PELUEHWNe He CYLLeCTBYET»

> (&)= (—p V)
«4TObbI CyMeTb BbiOpaTb OfHY U3 3aja4 @, P
W AOKa3aTb, YTO OHAa He UMeeT pelleHunsi, JOCTAaTOYHO A0Ka3aThb,
4YTO HEBO3MOXHO PELLNTb ¢ 1 1 OAHOBPEMEHHO»
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CemanTtuka KonmoropoBa-bpayapa-lentuira

YHT0oObl BCE NPEASIOKEHHbIE MPUMEPLI U MOCTPOEHNSI HE OKA3aNNCh TaKUM XKe
cnoBobnyameM, Kak 1 To, paan yCTPaHEHNS Yero OHU NpuayMbIBainCh,
clneayeT CTPOro U HENPOTUBOPEYMBO ONPEAeNUTb CEMaHTUKY hopmyn Tak,
4TOOblI OHa COOTBETCTBOBAsIA OOLUMM NPEACTaBNEHUSM O HAANYHUN 1
OTCYTCTBUM pelleHnli pa3Hoobpa3HbIX 3aaa4

YHT100bI NIyHLE NMOHATb TaKyto CEMaHTUKY, NPeEACTaBNM cebe TO, KaK MOXET
YHUTBCA PELLATb aTOMAapHbIE 3a4a4N naeanbHbIli MaTeMaTUK:

» B Kakiblii MOMEHT BPEMEHUN OH
P> yMeeT pellaTb HEKOTOPble aTOMapHble 3a4a4uu,
> He YMEET pellaTb OCTaJibHblE aTOMapHbIE 3aAa4dn
» 1 TOYHO 3HAET, 4TO OH YMEET pellaTb, a 4HTO HET

» Ero yMeHust U3MeHsItoTCS CO BPEMEHEM:
P OH MOXET HayuUTbCs pellaTb Ty 3ajady, KOTOPYIO He yMen peLuaTs,
P> HO MOXET 1 He Hay4nTbCs,
P 1 COBepLUEHHO TOYHO OH HWKOMAA He pa3ydnTCs pelaTb Te 3ajaqu,
KOTOpble Hay4nacs peliaTb
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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
> x: yMero NporpaMMmnpoBaThb B JIOTUYECKON Napaanrme
P> y: yMeto [oKasblBaTb TeopeMy Yépuya

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 OyayT onyckaTbCsl)
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VIHTyIIILl,IIIOHIIICTCKoe OTHOLWUEHME BbINMOJIHUMOCTN
BbINofHUMOCTE POPMYIbl 9 MHTYULMOHUCTCKOR NOMMKN B MUPE W
nHTepnpetaumn Z = (W, =, L) (Z, w |=i ) 3apaétca Tak:

> Z,wikix,thex€Var &  x€L(w)

> Iwkip&Yy & IZwEenIwEy

> TwEieVvYy & IwlkoeuwwmIwkEY

> 7,wli @ &  ana noboro mupa w/, Takoro 4to w < w’, BepHo

Zw e
» OTHocuTensHo cemaHTukn K.-B.-I.: B Mogenn npuHumunmnansHo

HEBO3MOXHO r|p|/|o6peCT|/| TaknNe YMEHNA, KOTOPbIE NO3BONAT PELNTL

> T,wkie—Y <& ans aoboro Mupa w/, Takoro 4to w <X w’ u
Z,wW =i, Bepron I, W =i ¢
» OTHocuTensHo cemaHTukn K.-B.-I.: cornacHo mogenn npuHUMnuaabHO
HEBO3MOXKHO NprobpecTyn Takoii Habop yMeHUi, YTobbl Hay4UTbCS
pewaThb 3a4a4y @ U Npu 3TOM He Hay4YUTbCs pewaTb P

Dopmyna @ UHTYULMOHUCTCKI obuiesHaqnma (= @), ecnu ansa ntobol
VHTYNUNOHWUCTCKOW nHTepnpeTaunn Z v atoboro eé mupa w BepHo Z, w =i ¢
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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(WZ)
» 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. [nsa nobbix pa3anMyHbIX NEPEMEHHbIX X U ¥ BEPHO:
l;éi X — X
i ~(x & y) = (—x vV )
i —~(x Vy) 2 (-x& )

Yr1eepxgeHue. [ns nobbix pa3smMyHbIX NEPEMEHHbIX X, ¥ BEPHO:
':i ———X —> X

Fi (mx vV oy) = (x &)
Ei—x VvV -oox
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CBoiACTBA MHTYNLLMOHUCTCKOM JIOTUKIA

V1eepxgeHue. [Ons nobbix chopmMmynbl ¢, MHTYNLNOHNCTCKON
uutepnpetauunm Z = (W, <, L) n MupoB w;, w> BEPHO:
IwiEenw 2w = I wkEop

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

V1eepxgeHue. [Ons nobbix chopmyn @ n ) BepHo:

Fievy = kFewmis9y
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