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Obwas cxema 060OCHOBaHUA MOMHOTHI

PaCCMOTpI/IM HEBbLINOJITHUMYKO CUCTEMY ON3BHOHKTOB S

PezontotueHas ebiBognmocts [ n3 S byget obocHoBaHa Tak:

1. CyuiecTByeT KOHEYHOE HEBBLINONHUMOE MHOXECTBO §
OCHOBHbIX NPUMEPOB AN3BLIOHKTOB 13 S (Teopema Ipbpara)

2. CyuwecTByeT pe3ositoTuBHbIi BbiBoA [J 13 G
(nemma 06 0CHOBHBIX AN3BIOHKTAX)

3. Kaxablii war ebisoga [ n3 G MoxHo npeobpasosaThb
B «aHaJIOrMyYHbIiA» Wwar BbiBoga n3 S (mBe semmbl 0 nogbéme)

4. CnepoBaTenbHo, Becb BbiBog [ n3 G MoxHO npeobpasosatb
B BoiBog (1 ms S (Teopema o monHoTE pezontoTUBHOIO BbIBOAA)
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Teopema DpbpaHa

Cucrema AN3BHOHKTOB HEBbINOJIHNMA

=
cyuieCTtByeT KOHe4HOe HeBbINoJIHMMOEe MHOXeCTBO
OCHOBHbIX nNpunMepoB ON3BHOHKTOB 3TOW CcUcTembl
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Teopema DpbpaHa (poka3aTenbLcTBo)
Cucrema AnsbioHKTOB S (CUrHaTypsl o) HEBLIMOAHNMA

< (Teopema 06 3pbpaHOBCKMX MHTepRpeTayusix)
S He BLINONHSAETCS HU B OfiHOW FH-MHTepnpeTaumu
< (onpepenexne BbINOJHUMOCTYN U CEMaHTUKa KBaHTopa V)

Ons kaxgoii H-untepnpetauun Z cywiecTBytOT ausbioHkT VX D € §
W NpeameTbl ti, ..., t, € Hy, Takue 4to Z = D[ty ..., tp]

& (ycTpoiicTo H-uHTepnpetauuii)

Onsi kaxcpoii H-untepnpetaunn 7 cyuiectsyet
ocHosHoii npumep D’ gusbronkta D € S, Takoii uto Z £ D’

< (To xe apyrumun cnosamu)

MHoxecTBO Gg BCEX OCHOBHbIX MPUMEPOB AU3BIOHKTOB U3 S
He BbIMOJIHSETCS HW B OfHOW H-mHTepnpeTaunm

< (Teopema 06 3pbpaHOBCKMX MHTEpNpeTayusix)

Cucrema Gg HeBbInoOAHMMA
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Teopema DpbpaHa (poka3aTenbLcTBo)

Bcnomuum TEOPEMY KOMNAKTHOCTU I\/Ianbuesa:

lNe=e <
CylecTByeT KOHe4Hoe nogmHoxectso [’ mHoxecTsa I, Takoe yto [ = ¢

MprumeHnB Teopemy K MPOM3BOJILHON HEBLINOJHUMOI popmyne ¢,
HeMeZAJIEHHO NOJIyYUM TaKoe CleACTBUE!

=T <

CYLLECTBYET KOHEYHOE HEBbINONHMMOE nogMHoxecTso [/ mHoxecTsa [
Mpuménum ato cnepcteue K MHOXecTBY Gs:

=
CyLeCTBYeT KOHEYHOE HEBbLINOJHUMOE NOAMHOXECTBO G MHOXecTBa Gg ¥
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Jlemma 00 OCHOBHbIX AN3BbIOHKTaX
N3 nioboin KoHeYHOW HEBbLINOJIHUMOW CUCTEMbI OCHOBHbIX AU3BIOHKTOB
pe30/II0TUBHO BbIBOAWM NYCTOW AU3BIOHKT

[okasaTenbcTBo.

PaCCMOTpI/IM NPON3BOJIbHYIO KOHEYHYIO HEBbLINOJIHNMYHO
CNCTEMY OCHOBHbIX ON3BIOHKTOB S

[Jokaxkem nemmy nHaykumeii no yucny ||S|| pasanyteix atomos,
COAEPXKALLMXCA B AN3BIOHKTaX U3 S
baza: ||S||=0

=S = S#0

S|l = 0 } = S={0} = 0O pesonoTueHo BbIBOANM U3 S
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Jlemma 00 OCHOBHbIX AN3BbIOHKTaX
[okazaTtenbcTeo.

Mepexos: [f= S, S| = N>0; S--00 -
Wngyktusroe npegnonoxenne: [f=Sn ||S|| <N = S~0O

Mepeligém oT S k cucteme ansbrloHkTOB S,
yAanue BCe AN3bIOHKTbI Buga DV AV —A

/= S, u BCe ypansiemble QU3 BIOHKTbI 0DLLE3HAYNMBI,
a 3HauuT, |= S, n poctaTtouHo npeanoxuTsb Beisog [ ns S’

Mepeiigém ot S’ k cucteme S” Tak: Noka 3To BO3MOXHO,
bynem 3ameHATb A3 BIOHKTLI Buga DV LV L Ha nx cknelikn DV L

/= S', U QUSBIOHKTBI 3aMEHSIIOTCS HAa PAaBHOCUJIBHBIE BbIBOAUMbIE
a 3HaunT, |f= S”, n gocraTtouHo npegnoxuts Boisog [ s S”

Ecnu ||S”]] < N, To obocHoBaHue 3aBepLueHO

Mpeanonoxum Teneps, uto ||S”|| = N
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Jlemma 00 OCHOBHbIX AN3BbIOHKTaX
[okazaTtenbcTeo.

Mepexon: |f= S”, ||S”|| = N >0,
n 8 S” HeT ausbionkToB BUga DV LV -Luw DV LV L, 5" L0
Wngyktusroe npegnonoxenne: [f=S, ||S|| <N = S~0O

MpousBonsHO BLIbEpem aTom A,
cofepXalwuiicst xoTs bbl B ogHOM AnsbloHkTe n3 S”

Pa3obbém S” Ha Tpu mMHOXecTBa:
> S, — Bce au3bloHKTHI U3 S, cogepxawme A 6e3 oTpuyaHmus
> S_ — Bce ausbioHkTbl U3 S”, cogepxauymne —A
> S, — BCe oCTajbHble AU3tOHKTLI 3 S”
[MocTpoum BCe pe30sibBEHTLI MO KOHTpapHoili nape A, —A:
SrZ{Dl\/Dz | DivVAeS,, DQ\/—|A€57}
[ocTaTo4Ho nokasaTb, 4To [J BhiBOANM U3 cuctemsl S” = S, U Sy

= —1=N-—1< N, a 3Ha4nT, N0 NPEANONOKEHNIO UHAYKLMAN,
s S"|-1=N-1<N
[OCTaTO4HO 0boCcHOBaThL cooTHowweHue [f= S
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Jlemma 00 OCHOBHbIX AN3BbIOHKTaX

[okazaTtenbcTeo.
lMepexos:
oSS [LDVAL] S[LD VAL S beA
7 s 5[ DVD_] .

PaccmoTtpum npoussonbHyto H-uHTepnpeTauyuto 7

Mo Teopeme 06 3pbpaHOBCKUX UHTEPMpPETALUAX,
AOCTaTO4HO 0bocHoBaTb cooTHowewmne Z = S

Tak kak cuctema S” HebinonHuma, sepro Z £ S”
Cnyyaii 1: T = Sx.  Tak kak Sx € S”, Bepro n Z £ S
Cnyqaii 227 = Sy, AeT

AclT=TES;

I\:S+U5X MI%SJFUSX uS_ ?IF&S,
= B S_ copepxutcs gnsbtoHkT D_ V —A, Takoit yto Z £ D_ VvV —A
=TIWD_
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Jlemma 00 OCHOBHbIX AN3BbIOHKTaX

[okazaTtenbcTeo.
lMepexos:
eSS DVA] S[LDVA-] SfetsA
Ijer s S [ DD ] 5.
Cnyvan 2: T = S«, A€ T, nonyyvero: Z = D_, D_V-A € S_

Paccmotpum H-untepnperaumnio J =7\ {A}

T |= S« v B gnsblonkTax u3 Sy He cogepxutcs A = J = Sx

=S = TS

A ¢ J wn pusblonkTsl u3 S umetot Bug DV A= J = S_

JES USnTFES US US = JTKES =

B S cogepxunTcst ansbtonkT DoV A, Takoii uto J Dy VA = J - Dy
J W~ Dy v 8 Dy He cogepxuntcst atom A = T = Dy

TWD, wItD =TWD, VD

TWDevD_wDoVvD €5 =TS =TITkES"

Cny4aii 3: T = Sx, A ¢ T — ananoruyen caydato 2V
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Jlemma o nogbEéme ANsa npaBuaa pe3osounn
MycTb:
» Dy, Dy — pu3bionkTsl, u Varp, N Varp, = ;

» Dj, D) — ocHoBHble npumepb! An3blOHKTOB Dy, D)
COOTBETCTBEHHO;

» D’ — pesonbBeHTa ansbioHkToB D, DJ.

Torpa cywecTtByeT pe3sonbBeHTa D ausbioHktoB Di, Do, npumepom
koTopoii sisnsietca D’.

D D,
ol o e
D, [ o D
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Jlemma o nopgbéme ... (goka3aTenbLCcTBO)
Dy D>

l |
D} D}

—_
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Jlemma o nopgbéme ... (goka3aTenbLCcTBO)

[)1 [)2
Df VA DY v -A
Dy v D}

Beigenum 8 D, D) koHTpaphyto napy A, —A gns pesonbseHTsl D’
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Jlemma o nopgbéme ... (goka3aTenbLCcTBO)

[)1 [)2
o Jos
Df VA DY v -A

Dy v D}

Beigenum 8 D, D) koHTpaphyto napy A, —A gns pesonbseHTsl D’

Myctb, ans sichoctu, D = D161 n D) = D16
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Jlemma o nopgbéme ... (goka3aTenbLCcTBO)

D{” V B Dé” V —=B5
61 l wz
(Di” Vv 81)91 (Dé” V —\82)92
— —
D61 v Dy'6

Beigenum 8 D, D) koHTpaphyto napy A, —A gns pesonbseHTsl D’
Mycts, ans sichoctu, D = D161 n D) = D10

Boigenum B Dy, Dy nutepbl By, =By, nopoanBLlime KOHTpapHyO napy
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Jlemma o nopgbéme ... (goka3aTenbLCcTBO)

D}V By DY v B,
n| |7
(D{" v B1)n (D3 v =B2)n

\ —
(0§ v D)y

Beigenum 8 D, D) koHTpaphyto napy A, —A gns pesonbseHTsl D’
Mycts, ans sichoctu, D = D161 n D) = D10

Boigenum B Dy, Dy nutepbl By, =By, nopoanBLlime KOHTpapHyO napy
be3 orpannyenuns obwyHoctn nonoxum, 4to Domg, N Domy, = ()

Torga ans nogcraHosku 1 = 61 U 6 BepHo Dj = Din n Dy = Do
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Jlemma o nopgbéme ... (goka3aTenbLCcTBO)

D'V B DYV B
nl - (Di// v Dé//)//, o ln
(D" V Bi)n (D3’ v =B2)n

T (D/l/ vV Dl//)

Beigenum 8 D, D) koHTpaphyto napy A, —A gns pesonbseHTsl D’
Myctb, ans sichoctu, Df = D161 n D) = D26,

Boigenum B Dy, Dy nutepbl By, =By, nopoanBLlime KOHTpapHyO napy
be3 orpannyenuns obwyHoctn nonoxum, 4to Domg, N Domy, = ()
Torga ans nogcraHosku 1 = 61 U 6 BepHo Dj = Din n Dy = Do

Mo Teopeme 06 yHudpmkayuu,
cywiecTByeT Hanbonee obwmii yHudumkaTtop 1 atomos By, B

3uauur, (Dy” vV DY) — pesonbeenta gusbionktos Dy, D
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Jlemma o nopgbéme ... (goka3aTenbLCcTBO)

DIV B DYV-B
u@l (DY DY l,u@
(D4 v Bu)ub (DY —~Bo)uf

(D//l vV D/l/) 9 -

Beigenum 8 D, D) koHTpaphyto napy A, —A gns pesonbseHTsl D’
Myctb, ans sichoctu, Df = D161 n D) = D26,

Boigenum B Dy, Dy nutepbl By, =By, nopoanBLlime KOHTpapHyO napy
be3 orpannyenuns obwyHoctn nonoxum, 4to Domg, N Domy, = ()
Torga ans nogcraHosku 1 = 61 U 6 BepHo Dj = Din n Dy = Do
Mo Teopeme 06 yHudmkaumm,

cywiecTByeT Hanbonee obwmii yHudumkaTtop 1 atomos By, B

3uauur, (Dy” vV DY) — pesonbeenta gusbionktos Dy, D

Mo onpenenerunto Hanbosee obuero yHucpukaTopa,

CyLecTByeET NoACTaHOBKA 9, TaKas 410 1) = ,LLQ
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Jlemma o nopgbéme ... (goka3aTenbLCcTBO)

D"V By DY’V B,
u@l (DY DY l,u@
(DI v Bl)ﬂe I (DY =By b

(D//l vV D/l/) 9 -

Beigenum 8 D, D) koHTpaphyto napy A, —A gns pesonbseHTsl D’

Myctb, ans sichoctu, Df = D161 n D) = D26,

Boigenum B Dy, Dy nutepbl By, =By, nopoanBLlime KOHTpapHyO napy

be3 orpannyenuns obwyHoctn nonoxum, 4to Domg, N Domy, = ()

Torga ans nogcraHosku 1 = 61 U 6 BepHo Dj = Din n Dy = Do

Mo Teopeme 06 yHudpmkayuu,
cywiecTByeT Hanbonee obwmii yHudumkaTtop 1 atomos By, B

3uauur, (Dy” vV DY) — pesonbeenta gusbionktos Dy, D

Mo onpenenerunto Hanbosee obuero yHucpukaTopa,
CyllecTByeT noacTaHoska 6, Takas uton = uf, u D' = DO Vv
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Jlemma o nogbéme gnsa npasBuaa CKAERKU
MycTb:

» Dj, D; — AM3BIOHKT U €ro OCHOBHOW npumep;

> D’ — ckneiika gusbloHkTa Dj.

Torpa cyuwecTtsyeT ckneiika D gusbloHkTa D,
npuMepom KoTopoii sisnsietca D’.

JokazatenbcTBo. AHANOMMYHO A0Ka3aTeNbCTBY JIEMMbl O NMOABEME AJist

npasuna pesonouumn ¥
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Teopema 0 nosiHOTE pe30JIl0TUBHOIO BbiBOAA

N3 niobon HeBbINOAHUMOW CUCTEMBbI U3 bIOHKTOB
pe30/II0TUBHO BbIBOAWM NYCTOW AU3BIOHKT

[okasaTenbcTBo.

PaCCMOTpI/IM NPON3BOJIbHYIO HEBLINOTHUMYHKO CUCTEMY OU3BHOHKTOB S

Mo Teopeme JpbpaHa, CyLLECTBYET KOHEYHOE HEBBLINOJHUMOE MHOXECTBO G
OCHOBHbIX MPVMEPOB AU3BIOHKTOB U3 S

Mo nemme 0b OCHOBHLIX AU3bIOHKTaX, CylecTsyeT Boigog Dy, ..., D) 00 us G
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Teopema 0 NosHOTE pe30/ITUBHONO BbiBOAA
N3 niobon HeBbINOAHUMOW CUCTEMBbI U3 bIOHKTOB
pe30/II0TUBHO BbIBOAWM NYCTOW AU3BIOHKT

Hokazsatenscrso. (D, ..., D], 00 — Bbisog ns G)
PaccmoTpum Takyto nocnegosatensHocTs gusbionkto & = (Dy, ..., Dy, 0):

» ecin D! — npumep gussiorkta D n3 S, To D; — sapuant D

, , P .
» ecnn D! — pe3onbBeHTa Dj n D, (j<i k<i)),

10 D; — pesonbeenTa D;j n Dy, npumepoM KOTOpOii aensetcs DJ{
> ecnm D] — ckneiika D! (j < i),

10 D; — ckneiika Dj, npumepom KOTOpoii aBnseTcs DJf

> noacTaHoBkyM (nepemMeHoBaHNst N YHUUKATOPbI) BbibepeM Tak, 4ToDbI
MHOXecTBa Varp, nonapHo Henepecekanunch

KoppekTHocTb 3aganus & obecnedmsaercst ieMMamy O Nofbeme

Mo onpenenenunto pesontotneHoro eeieoga, & — eeiBog L1 s S v
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Teopema 0 nosiHOTE pe30JIl0TUBHOIO BbiBOAA

B pokasaTenbcTBe TEopembl O MosIHOTE TabiMyHOro BLIBOAA MPUBOAUIACH
CTpaTerusi NOCTPOEHUsI YCMELLIHOro Taban4Horo BbIBOAA:

CBOJ, MPaBWJ, KOTOPbIX AOCTAaTOYHO MPUAEP>KMBATLCS,

4TObbI MONYYNTL yCnelwHbIf BEIBOA AJ1st 1HO0OW HeBbINOAHMMON Tabnuyb

B AOKa3aTENBCTBE TEOPEMbBI O NMOJIHOTE PE3OJIIOTUBHOIO BbIBOLA
He Bblno NPeONOXKEHO HNYEINOo NMNOXOXEro Ha TakoliA CBOA4 npaBun

A Kakux npaBuJl 4OCTAaTOYHO NPUAEPKUBATLCS MPU MOCTPOEHUN
PE30JIIOTUBHOMO BbIBOAA, Y4TOOLI rapaHTupoBaHHO BbiBecTu [ us ntoboi
HEBbIMOJHUMOV CUCTEMBI U3 BIOHKTOB?
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