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NMpepBapéHHas HopManbHasa chopma

3amkHyTas hopmysa NOruKy NpeankaToB HaxoAUTCs B
npeaBapéHHoli HopmansHoii hopme (MHD), ecan oHa nmeeT BUA

Qix1 ... Qnxy (D1&...&Dy) ., rA

KBaHTOpHasi MpUCTaBKa MaTpuLa

> Ql,...,QHE{V,El}
» maTpuua — 370 chopMyna 6e3 KBaHTOPOB B
KOHBIOHKTNUBHOM HopManbHoit chopme (KHD):
> D=L} V.- VL], — vHOXMTENb

> L} — NMTepa: aToOM UAW ero oTpulaHue

Hapsgy ¢ «Haxoautcst B [THD» bynem roeoputb «sBnsercs [THD»
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NMpepBapéHHas HopManbHasa chopma

Mpumep: dopmyna
Vx Jy 3z Vu (P(x) & "R(x,u) &(—P(y) V R(x, 2)))

HaxoAMTCs B npeaBapéHHOW HOpMasibHOW chopme:

P> KBAHTOPHAs MPUCTaBKa:
Vx Jy dz Vu

> maTpuua:
P(x) & ~R(x,u) &(~P(y) V R(x. 2))
P> MHOXUTENN: P(x), -R(x,u), -P(y) VR(x, z)

> uTepbi: P(x), -R(x,u), =P(y), R(x, z)
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Teopema o npeaBapéHHOV HOpMasibHOW chopme
Ona noboin 3amkHyTON hopMy/ibl JIOTUKN NPEUKATOB
CyLLECTBYET paBHOCW/IbHAs el NnpegBapéHHasi HopMasibHasa opma

,B,O Ka3aTeNbCTBO

CornacHo Teopeme O paBHOCU/LHOI 3aMeHe

N TOMY, 4TO PaBHOCUJIbHOCTb ABNAETCA OTHOLUEHNEM SKBUBAJIEHTHOCTN,
JOCTAaTOYHO ONMCaTb CNOCob NpuBeAeHUsA Npon3BoabHOW hopmMynbl K [THD
Mpv NOMOLLY NMPUMEHEHUST OCHOBHbIX PABHOCKILHOCTEN NOTUKW NMPeanKaToB

LLlarn npveeaeHust crpynnupyemM B Heckosnbko (5) aTanos

[MponnnrocTpupyeM yCTPOWCTBO 3TANOB Ha KOHKPETHOM MpUMEPE:
~3x (P(x) &(vx P(x) = 3y R(x, 7)) = 3y R(x.7))
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Teopema o npeaBapéHHOV HOpMasibHOW chopme
Ona noboin 3amkHyTON hopMy/ibl JIOTUKN NPEUKATOB
CyLLeCTBYET PaBHOCW/IbHASA eli NnpeaBapéHHasi HOpManbHas chopma
[lokazaTenbcTBO —3x (P(x) &(Vx P(x) = 3y R(x,y)) = 3y R(x,y))

1. epenmeHoBaHne nepemeHHbIX

[TepenmMeHyem CBsi3aHHble MepeMeHHble Tak,
4TOObI KBAHTOPaMU CBS3bIBAINCL NOMNAPHO Pa3fiNyHble NepeMeHHble

ﬂ,ﬂﬂ 9TOro ﬂpVIMéHI/IM OCHOBHbI€ PaBHOCUJIbHOCTMN

Vx @ ~ Yy (o{x/y}) Ix o ~ Iy (p{x/y}),
KaXkIbli pa3 BbIbMpas <HOBYHO» MEPEMEHHYIO ¥

—3x (P(x) &(Vx P(x) = 3y R(x,y)) = 3y R(x.y))

~

—3x (P(x) &(Vz P(z) = 3y R(x,y)) = 3y R(x,y))

~

—3x (P(x) &(Vz P(z) = 3y R(x,y)) = Ju R(x, u))
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Teopema o npeaBapéHHOV HOpMasibHOW chopme
Ona noboin 3amkHyTON hopMy/ibl JIOTUKN NPEUKATOB
CyLLeCTBYET PaBHOCW/IbHASA eli NnpeaBapéHHasi HOpManbHas chopma
[lokazaTenbcTBo —3x (P(x) &(Vz P(z) = 3y R(x,y)) = Ju R(x, u))

2. Vnanenne nmnankaumii

V,El,aJ'II/IM n3 dI)OpMyJ'IbI BCE MMNANKaLnn
npn nomMoLn OCHOBHOW PaBHOCUIbHOCTH

=Y~ opVY

—3x (P(x) &(Vz P(z) = 3y R(x,y)) = Ju R(x,u))

—3x (P(x) &(—Vz P(z)Vv3y R(x,y)) = Ju R(x, u))

~

—3x (=(P(x) &(—Vz P(z) V 3y R(x,y)))V3u R(x, u))
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Teopema o npeaBapéHHOV HOpMasibHOW chopme
Ona noboin 3amkHyTON hopMy/ibl JIOTUKN NPEUKATOB
CyLLECTBYET paBHOCW/IbHAs el NnpegBapéHHasi HopMasibHasa opma

[lokazaTenbcTBo —3x (=(P(x) &(—Vz P(z) V 3y R(x,y))) V Ju R(x, u))
3. lpoaBuxxeHne oTpuLaHuii

[Mpeobpazyem chopmyny Tak,
4TODbI OTpuUaHnA pacnonaraincCb ToNbKO HENOCPeACTBEHHO Had aTOMaMK

Anst 3TOro NpYMEHNM OCHOBHbIE PABHOCKLHOCTM
(&) ~—pV Y (e VY) ~ &y ——p~
VX @ ~ Jx - —3x @ ~ Vx —p

—3x (=(P(x) &(—Vz P(z) V Iy R(x,y))) V Ju R(x, u))

~

Vx —=(=(P(x) &(=Vz P(z) V 3y R(x,y))) V Ju R(x, u))

~

Vx (—+=(P(x) &(—Vz P(2) V Jy R(x, y)))&—Ju R(x, u))

Vx (_P(x)&(3z —P(z) V Iy R(x,y)) & Vu —=R(x, u))
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Teopema o npeaBapéHHOV HOpMasibHOW chopme
Ona noboin 3amkHyTON hopMy/ibl JIOTUKN NPEUKATOB
CyLLECTBYET paBHOCW/IbHAs el NnpegBapéHHasi HopMasibHasa opma

[lokazaTenbcTBo Vx (P(x) &(3z —P(z) V 3y R(x,y)) & Vu —R(x, u))

4. BbiHeceHne KBaHTOPOB
BblHecem BCe KBaHTOPbI «HAPYXKy», COBPaB X B KBAHTOPHYO MPUCTaBKY
[nst 3TOro NPpUMEHNM OCHOBHbIE PABHOCKBHOCTH
Vi &) ~Vx (p &) Ix &Y~ 3Ix (&) X1 & X2 ~ X2 & X1
VeV ~Vx(pVvy)  TxeVi~Ix(eVy) xaVXe~X2VXxa
Mocne aTanoB 2, 3 «HaA» KBaAHTOpPaMu MOMYT pacnofaraThCst TONLKO & U V
Mocne aTana 1 npu BbiHECEHUN KBAHTOPa 3a CKOOKM B 1) He BCTpeYaeTcs x
Vx (P(x) &(3z —P(z) V Iy R(x,y)) & Yu =R(x, u))

~

Vx (P(x)& Jz (=P(z) V Iy R(x,y)) & Vu —R(x,u))

~

Vx (Fz (P(x) & (—=P(z) V Iy R(x,7))) & Vu —=R(x, u))

Vx 3z Jy Vu (P(x) &(ﬁP(z) VR(x,y)) & ~R(x,u))
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Teopema o npeaBapéHHOV HOpMasibHOW chopme
Ona noboin 3amkHyTON hopMy/ibl JIOTUKN NPEUKATOB
CyLLECTBYET paBHOCW/IbHAs el NnpegBapéHHasi HopMasibHasa opma

[lokazaTenbcTBo Vx 3z Jy Vu (P(x) &(—-P(z) V R(x,7y)) & “R(x, u))
5. lNonyyenne KH®D

C ncnosb3oBaHWeM 3aKOHOB byneBo anrebpsbl

PV (x1&x2) ~ (¥ Vx1)&(WV X2) PYVX~XVY
byneBy 4acTb hOPMYy/bl MOXHO nerko npeobpasosath B KH®

B paccmaTpuBaemMom npuMepe HUKakune npeobpa3oBaHnst HE HY>KHbI, a
MEeTOAbI NPUBELEHNS NPON3BOJLHOI ByneBoit opmynbl k KHD (Bpoge 6b1)
JOS>KHbI ObITb BaM y>XK€ N3BECTHbI

UTor:

nocne atana 4 B popmyne NosiBASIETCS KBAHTOPHas NPUCTaBKa,
a nocsne atana 5 «noa» npuctaskoii pacnonaraetcad KH®,

TO eCTb nony4daetca [NH® v
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Teopema o npeaBapéHHOV HOpMasibHOW chopme
Hanocnepok — CKBO3HOI NpuMep U3 A0Ka3aTenbCTBa OT Havana Ao KoHLa
—3x (P(x) &(Vx P(x) = 3y R(x,y)) = Iy R(x,y))

—3x (P(x) &(Vz P(z) = 3y R(x,y)) = Iy R(x.y))
—3x (P(x) &(Vz P(z) = 3y R(x,y)) = Ju R(x,u))
—3x (P(x) &(=Vz P(2)V3Iy R(x,y)) = Fu R(x,u))
—3x (-(P(x) &(—Vz P(z) V 3y R(x,y)))V3u R(x, u))
Vx =(=(P(x) &(—=Vz P(z) V 3y R(x,v))) V Ju R(x, u))
Vx (-=(P(x) &(—-Vz P(z) vV 3y R(x,¥)))&~Fu R(x, u))
Vx ( P(x)&(3z -P(z) V Iy R(x,y)) & Vu —=R(x, u))
Vx (P(x) & _Jz (-P(z) V 3y R(x,¥)) & Yu =R(x, u))
Vx (3z (P(x) & _(=P(z) v 3y R(x,y))) & Vu =R(x,v))

Vx 3z Jy Vu (P(x) &(—P(z) V R(x,y)) & “R(x, v))
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