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[Nnan nekyunm

@ Monnora cuctemsl ceazok (—, A, V, —)
© Mpuseaenne dbopmyn K HopMmanbHbIM hopmam

Q [Jpyrue nonxble cuctembl CBSI30K
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[Nnan nekyunm

@ Monnora cuctemsl ceazok (—, A, V, —)
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DKBWBAJIEHTHOCTb U HOPMaJibHble POPMbI

o OTHoLeHne 5KBUBANIEHTHOCTY — 3TO pedhIeKCUBHOE,
CUMMETPUYHOE 1 TPAH3UTUBHOE OTHOLLIEHUE.

o B Haweii nctuHHoCTHON nHTepnpetauun hopmys CBs3Ka
SIBNSIETCS] OTHOLLUEHNEM SKBUBAJIEHTHOCTMN.

o Kak onpegenutb, npuHaaiexart nu Ase popmyibl K OGHOMY
KJ1aCCy SKBUBAJIEHTHOCTU?!
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DKBWBAJIEHTHOCTb U HOPMaJibHble POPMbI

o OTHoLeHne 5KBUBANIEHTHOCTY — 3TO pedhIeKCUBHOE,
CUMMETPUYHOE 1 TPAH3UTUBHOE OTHOLLIEHUE.

o B Haweii nctuHHoCTHON nHTepnpetauun hopmys CBs3Ka
SIBNSIETCS] OTHOLLUEHNEM SKBUBAJIEHTHOCTMN.

o Kak onpegenutb, npuHaaiexart nu Ase popmyibl K OGHOMY
KJ1aCCy SKBUBAJIEHTHOCTU?!

@ YaobHbIii cnocob — onpefesnTb A5 KaXXAOro Knacca
HOPMaJibHYt0 (hopMy, TO €CTb BbILENUTL B KaXKLOM Kacce
YHUKAJIbHBIA S1EMEHT 1 3aaTb aaropuTM MPUBELEHUS
ntoboro Apyroro sneMeHTa K Hemy.
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VTOYHEHWE MOHATUS SKBUBANEHTHOCTN DOPMYJI

o Popmyna, cofepxaliasi ™. NPONO3ULMOHAJIbHBIX NEPEMEHHBIX,
onpeaenseT n-apHyto bynesy dyHkuuio B™ — B.

@ ApHocTb onpegensieMoli yHKUNUN MOXET bbiTb 1 Bonblue,
CKaXkeM, hopMysia P MOXET ONpPeAensiTb Kak (OYHKLNIO
oaHol nepeMerHoii (p), Tak n PyHKLMIO ABYX NEPEMEHHbIX

f(p, q):
lplq]flp.q)]
p [ fp) 0]o0 1
o 1 01 1
1] o 110 0
11 0

o [lepemenHas, nogobHasi q, HOCUT Ha3BaHWe PUKTUBHOI,
nopobHast p — CyLyecTBEHHOIA.

@ JKBUBANEHTHOCTL (POPMYST Mbl OMPESENSIEM C TOYHOCTLIO [0
(PUKTUBHBIX NEPEMEHHBIX.
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OH® v KHO

JIlutepan — nponosuumoHanbHas NepemMeHHast Uan ee
oTpuLaHKe.

@ KOHBIOHKT — KOHBIOHKUUS nTepanos. Hanpumep,
pA—q /AT,
o Popmyna HasbIBAETCS AU3BLIOHKTUBHON HOPMAaJibHOU (hopMoii

(AH®), ecnu oHa npepcTaBisieT coboOl AN BIOHKLMIO
KOHBIOHKTOB: p A—=q A—T V —p As V p.

® [Iu3broHKT — AN3BbIOHKLMSA nuTepanos. Hanpumep,
pVqVr.

o Dopmyna Ha3bLIBAETCS KOHBLIOHKTUBHONM HOPMAaJsibHOU (hOpMOii

(KH®), ecnn oHa npepcransieT coboii KOHBIOHKLMIO
aunsbloHkToB: (—pV qVs) A—q /A (rV ).
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CoseplueHHble KHO n JHD

o [H® HaswisatoT cosepiuerroii (CAHP), ecan nobas
NPONO3NLUOHANBLHAS NEPEMEHHAS BXOAMUT B KaXKblii
KOHBIOHKT poBHO ofuH pas: —p A—q V p/A—q V p/\q.

o KH® HaszviatoT cosepuenHoii (CKH®), ecan nobas
NPONO3NLUOHANBLHAS NEPEMEHHAS BXOAUT B KaXKAblii
AN3BIOHKT poBHO oamnH pa3: (—pV —q) A (—pV q) N\ (pV q).

@ Kak 3anucatb TasTosioruto u npotusopedne 8 CAHD n

CKH®?
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MonHoTa cucremsl cesizok (—, A, V, )

Teopema o nonHote. Jliobasi bynesa yHKUNS T NEPEMEHHbIX
MOXET DObITb 3anucaHa B BuAe NPONO3MLMOHAILHON hOPMYbI.
HokasaTtenbcTBo.

@ [yctb chopmyna BeinonHUMa. [ns Kaxxaoi cTpoku co
3HayeHneM 1 B Tabinue UCTUHHOCTKM, 3adatoLlein yHKUNIO,
CTPOUM KOHBIOHKT U3 BCEX NEPEMEHHbLIX, UMEOLLNX 3HAYEHNE
1, n oTpuuaHnii nepeMeHHbIX, nMetowwmx 3Haderme 0. ickomas
cdopmyna npeacraensieT coboli AN3BIOHKLNIO TaKNX
KOHBIOHKLWIA.

o MycTtb hopmyna HeobuiesHaumma'. Jns kaxkaoli CTpokn co
3HadeHnem 0 B Tabanue NCTUHHOCTM, CTPOUM AUSBIOHKT U3
BCEX MepPEMEHHbIX, UMetoL X 3HaveHue 0, n oTpuLaHuii
nepemMeHHbIX, umetoux 3Havenue 1. Vickomas copmyna
npeacTaBsieT coboil KOHBIOHKLMIO Takux An3bloHkymii. ll

1,£|,J'Iﬂ AOKa3aTENbCTBA AOCTAaTOYHO NOKPbLITh cnyqal}i npoTnBOpe4n.
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[Nnan nekyunm

e MpuseaeHne dhopmys K HopMabHbIM opMam
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Anroputm noctpoeHus AHD

o V|36aBJ'IF|EMC$I oT VIMI'IJ'IVIKaLI,I/Iﬁ, NCnosb3ys 3KBUBANEHTHOCTb
A — B~ —-AVB.

@ lsbaBnsiemcst oT oTpuuaHuii cocTaBHbIX nogdopmyn,
ncnonb3ys 3akoHbl e MopraHa
—-(AAB) & —AV-—B
—-(AVB) &< —AA—B

@ l136aBnseMcsa oT ABOWHOro OTpULLAHMSA.

@ llcnonb3yem guctpnbyTUBHOCTL U MoraoLeHe

AA(BVC) & AABVAAC
AANAVB) < A
AVAAB « A
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Anroputm noctpoerus CAH® no JHD

o Ecin B KOHBIOHKTE He XBaTaeT nepemeHHol (ckaxem q),
pobasnsiem B Hero q V (.

pVPA—q & pAQV—q)VpA—q

o Wcnonbsyem guctpmbytmeHocTb

ANBVC) « AABVAAC
pPAGV=q)VPA=q & pAqVPA—qVPA—q
@ Ybupaem NoBTOPSIOLNECH KOHBIOHKTBI, NCMOJb3Ys
NAEMMNOTEHTHOCTL V

AVA & A

PAGVPATGVPATG & pAGVPATY



Anroputm noctpoeHus KH®

o V|36aBJ'IF|EMC$I oT VIMI'IJ'IVIKaLI,I/Iﬁ, NCnosb3ys 3KBUBANEHTHOCTb
A — B~ —-AVB.

@ lsbaBnsiemcst oT oTpuuaHuii cocTaBHbIX nogdopmyn,
ncnonb3ys 3akoHbl e MopraHa

~(AAB) < —AV-B
~(AVB) < —AA-B

@ l136aBnseMcsa oT ABOWHOro OTpULLAHMSA.

@ llcnonb3yem guctpnbyTUBHOCTL U MoraoLeHe

AVBAC < (AVB)A(AVC)
AAAVB) < A
AVAAB & A
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Anroputm noctpoeHuss CKH® no KH®

e Ecin B fu3bloHKTe He xBaTaeT nepemeHHoli (Ckaxkem (),
pobasnsiem B Hero g /\—q.

pA(PV—q) & (PVIA=qA(pV—q)

o Wcnonbsyem guctpmbytmeHocTb

AVBAC < (AVB)A(AVC)
PVagA—g)N(pV—q) & (pVIPA(PV—q)A(pV—q)
@ Ybupaem NoBTOPSIOLNECS AUSBIOHKTBI, UCMOJb3YS

NAEMMNOTEHTHOCTL /\

ANA & A

PVAAPVqgAPV—q) < (pVagAPV—q)



[Nnan nekyunm

Q [Jpyrue nonxble cuctembl CBSI30K
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[TpuMepbl NONHBIX CMCTEM

e Cucrema cesazsok (—, /\, V) nonna. [elictButensHo, ot
UMMANKALUU MOXKHO U36aBUTLCA, UCNONb3Yst SKBUBANEHTHOCTb

A—B < —-AVB

e Cucrema cBsazsok (—, /\) nonHa. OT AN3BIOHKLMN MOXHO
n36aBUTLCS, Ncnonb3ys cieacTeme 3akoHa e Moprana

AVB & —(~AA-B)

e Cucrema cBssok (—, V) nonHa. OT KOHBIOHKLIMN MOXHO
n36aBNUTLCS, UCNoNb3yst cneacTene 3akoHa e Moprana

AAB & —(—AV —B)

@ [lonHa nn cuctema cesizok (—, —)7
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[MonHble cncTeMbl U3 OfHON CBA3KU

e Beepem cnepyrowme bunaphble cesizku: T (wrpux Leddpepa)
n | (ctpenka lMupca):

(plafpTqa]plq]
pTq & ~(p/q) 8 2 1 é
plqg & —(pVq) 110 1 5

11 0 0

e Cucrema us ogHoii csisku (T) nonwa. [eiictBuTensHo,

-A & ATA
AAB < (ATB)T(ATB)

o Cucrema us ogHoii cesisku (|) nonHa. [deiicTeutensHo,

-A & ALA
AAB < (ALA)L(BLB)
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Cnoxexne no mogynto 2

o Beepem buHapHyto cesizky: @ (cnoxenue no mogynto 2, XOR):

(plalrpedq]
0|0 0
0|1 1
10 1
1|1 0

e Cucrema cesazsok (B, /\, 1) nonna. [leiictButensHo,

A & Agl
AVB < A®BOAAB

@ Mbl npegnonaraem nproputer @ HuxXe /\, aCCOLMATMBHOCTb
He nrpaet ocoboii posnu, NOCOJNbKY CBsi3Ka acCOLMATUBHA.

o Cesaska ® KOMMYTAaTUBHA N A\ p,VICTpI/I6yTI/IBHa OTHOCUTENIbHO
Hee.
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[TonnHombel XerankuHa

@ Monom — 310 nnbo koHcTaHTa 1, nnbo KoHbIOHKUMSA Habopa
NEPEMEHHBIX.

o [lonnHom XKerankmHa — cymMa MOHOMOB MO MOAY/O 2.

@ llockoneky A G A > 0, TO NOBTOPSIOLLMECS HETHOE HUC/IO
pa3 MOHOMbI B MOJIMHOME COKPaLLAlOT APYr Apyra.

o Teopema. Bcskas byneea pyHKUMUS OGHO3HAYHO MOXET ObITb
npeacTaBfieHa NoJMHOMOM MKeraikuHa.
OokazatenbctBo. MHaykuus. [ycTe ymeem npenctaBnsTb
NnoNMHOMOM ByneBy hyHKLMIO TL NepeMeHHbIX. Toraa

f(p1’~~-7pn+1) = f(p]v"‘7pn70)®
(fP1,-- P, 0) B (1, Py 1)) AP

EQVHCTBEHHOCTH — OT MPOTUBHOrO CYMMUPOBAHUEM.
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[lpuMepbl HEMOMHBIX CUCTEM

e Cucrema ceszsok (/\, V) He nonxa. OHa no3BOSISIET BbIPA3UTh
TONILKO MOHOTOHHbIE hyHKLMM (MOHOTOHHO HeybbiBatoLme Mo
KaXX4OMY CBOEMY apryMeHTY).

@ DyHKUMS Ha3bIBAETCS COXPaHSIIOLLENR eanHNLY, ecan
f(1,1,...,1) =1

e Cucrema ceszok (/\, V, —) He nonna. OHa “coxpansier
eanHnuy’.

o limeeTcsa nn yHueepcanbHbIli cnocob onpeaeneHns
MOJIHOTbI/HEMONHOTBI CUCTEMBI CBSI30K !
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[peanontbie kKnaccol byneBbIx yHKLNT

@ BbigensitoT 5 npeanosHbIX KNaccos:

o byHKLMU COXpaHsitoLme Hosb, T ;

o (byHKLMU CoxXpaHstoWme equHnly, 11;
MOHOTOHHbIE pyHKLMU, M;
nuHeiiHble dyHkuun, L;
caMogBOlCTBEHHbIe pyHKUMK, S.

o DyHKUMSA HA3bLIBAETCA CaMOABOVMCTBEHHOM, eCnn

f(p]vav L 7pTl) - _'f(_‘p17_'p27 L 7_'pTL)

@ DyHKUWUA HA3bIBAETCA JIMHENHOM, €CAN BCE MOHOMbI B
NPeACTaBAAIOLEM ee NofmHoMe MKeranknHa cogep)Kat He
bosiee OfHOI NepemMeHHOI

f(p1,P2;sPn) =0 @1 Ap1 o2 Ap2 @ ... 5 an Apn
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Kputepuii lNocTa

e Teopema. Ecnu Habop dyHKUMii COAEPKNTCS B HEKOTOPOM
NpesnosHOM Kjacce, To Jitobasi KoMno3numus 3Tux hyHKLMi
TOXE COAEPXKUTCS B 3TOM KJlacce.

e Teopema (kputepuii MNocTta). Habop bynesbix dyHkLMii
ABNSIETCS MOJIHBIM TOTAA W TOJIbKO TOrAa, KOrAa OH He
NPUHAANEXUT LEJNKOM K OAHOMY U3 MpPeAnosiHbiX Kaaccos Ty,
T, M, L, S.

o [okazaTtenbcrtBo.

o Heobxogumoctb. Cnegyet ns npegbiayLiei Teopemsi.
o ,D.OCTaTO‘-IHOCTb. CKOHCprI/IpyEM CBA3KMN, O6p33yIOLLI.I/|€

nosiHbIVE Habop, U3 PyHKLMIA, He nexawmx B kaaccax Ip, T1,
M, L, S.
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KoHCTpyupyeM — uinm KOHCTaHTbI

e lMyctb f & Tp. MoacTaBum BMecTO BCex nepemerHbIX ogHy (p),
nosy4um

£(0,0,...,0) = 1
fp,p,---,p) = ?

PesynbTaT: nmeem nunbo koHcTaHTHyto doyHkuuo 1, nanbo —.

e lyctb f & Tq. MNogcraBum BMecTo BCex nepemerHbix oaHy (p),
noay4um

fp,p,...,p) = 7
£f(1,1,...,1) = 0

Pesynbtat: nmeem nmbo koHcTaHTHyto dyHkuuto 0, anbo —.
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KoHCTpyupyeM — 1 KOHCTaHTHI

@ Ecnn — Bce eule HeT, TO ecTb 0be KOHCTaHTHI.

o lNycts f ¢ M. Haligem nepemeHHyto, Ha KOTOpPOIi OHa yDbiBaerT,
NOACTAaBNM MOAXOASILLME KOHCTAHTbl BMECTO OCTasIbHbIX,
noay4mm —.

o Moxet €Llle HE XBAaTAaTb KOHCTAHT.

@ MNycte f € S. Torpa Ha HekoTOpoM Habope 3HaveHui
f(“] 9 0"27 ctty (XTL) = f(_‘O(,] 7_'0('27 s 7_'0('TL)

Bmecto 0 nogcrtaensem p, BMecTo 1 nogcrasnsiem —p.
PesynbTaT: nMeem Kakylo-TO KOHCTaHTHYHO (byHKLMIO, Apyras
Moay4aeTcs OTPULLAHNEM.
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Konctpynpyem A nan \V

o MMyctb f &€ L. 3naunT B nonnHome MKerankuHa eCTb MOHOM,
CoAepXaLLnii KOHBIOHKLIMIO NO KpaiiHeil Mepe ABYX
nepemeHHbIX. [lycTb 3TOo p u ¢, rpynnupyem

AGBAPBCAqaDAPAQ

KoadbdbuuumenTor A, B, C, D 3aBucaT oT octasnbHbIxX
NepeMeHHBbIX.

o D zaBegomo He 0, TO €CTb MOXHO BbIDpaTb TaKyt OLEHKY,
4TObbI OH ObpaTtuncs B 1.

@ lImeem oguH 13 BapnaHToB

xdp/Aq
xOpd®p/Aq
x®qdp/Aq
axdpdqdp/Aq
@ (O NOJIHOCTbIO B HalUeW BAacTw, NOCKOJIbKY Yy>XE€ €CTb .
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Konctpynpyem /A nnn V (2)

@ p/\ q — nony4aem KOHBIOHKLMIO.

e pEpANqepA(1®q)— p/\—q, oTpuuaHme yxe ecTb,
MOJTy4aeM KOHBIOHKLNIO.

e qdp/ANqe qA(1@p) & —p/\q, oTpuuanne yxe ecTb,
MoJslyHaeM KOHBIOHKLMIO.

e poqapAgelao(lep) AN(1@q) & ~(—pA—q) = pVq
— NoJly4aeM AU3bIOHKLMUIO.
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