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NpepBapéHHas HopmanbHaa dopma

3amkHyTas opmyna JOrUKN NPEANKATOE HAXOANUTCSA B
npessapénHoli HopmansHoit popme (MTHD), ecnn oHa umeeT Bug

@Q1x1 ... QnXg (Dl&&Dk) , TAe

KBAaHTOpPHaA NpuUcCTaBKa MaTpunua

> Qla"'aQn S {V,EI}
> maTpuua — 3To beckBaHTOopHas dopmyna B
KOHBIOHKTNBHOI HopMarnbHoli popme (KHP):
» D;=LjV--- VL, — mHoxuTens
» L: — nuTepa: aTom unam ero oTpuuatme

Hapsigy ¢ «Haxogutcst B [THD» bynem rosoputh «siensietca [NMHD»
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NpepBapéHHas HopmanbHaa dopma

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

HaxoauTCcsa B NpeaBapéHHon HopmasbHoWn dhopme:

> KBaHTOPHAs NpUCTaBKa:
Vx dy Jz Vu

> MaTpuua:
P(x) & ~R(x,u) &(=P(y) V R(x, 2))
> MHOXUTENU: P(x), -R(x,u), =P(y) V R(x,2)
> JnTepbl: P(x), -R(x,u), —P(y), R(x,z)
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Teopema o npegBapéHHo HopmasibHOW cdhopme
Ons noboii 3amkHyTOl (hbopMysbl NOrMKN NPeanKaTos
CyllleCTBYeT paBHOCU/IbHAA el npeaBapéHHas HopmanbHas c¢opma

[okasaTenbcTBo.

CornacHo TeopeMe 0 paBHOCW/ILHON 3aMeHe,
OOCTAaTOYHO OnMcaTh Cnocob NpuBeAeHNUst NPOU3BONLHONR dopmynbl K MMTHD
npy NOMOLLN NPUMEHEHNSI OCHOBHbLIX PABHOCUIILHOCTEN JIOTUKUA NPEANKATOB

LLlarn npusegerusi crpynnupyem B Heckosbko (5) aTanos

[MponnntocTpupyemM yCTpOIRCTBO 3TanoB Ha KOHKPETHOM MpUMEpE:
—3x (P(x) &(Vx P(x) = 3y R(x,y)) = 3y R(x,))

5/11



Teopema o npegBapéHHo HopmasibHOW cdhopme
Ons noboii 3amkHyTOl (hbopMysbl NOrMKN NPeanKaTos
CyllleCTBYeT paBHOCU/IbHAA el npeaBapéHHas HopmanbHas c¢opma
[okasaTenbcTgo. —3x (P(x) &(Vx P(x) = Jy R(x,y)) — 3y R(x,y))

1. [lepenmeHoBaHne nepemMeHHbIX

[epenmeHyeM cBsizaHHblE NEpPeMEHHbIE Tak,
4TObbI KBAHTOPaMU CBA3bLIBAINCL MOMAPHO Pas/iNyHble NepeMeHHbIe

[nsa 3Toro npumMéHUM OCHOBHbIE PaBHOCUIBEHOCTI

Vx o ~ Yy (o{x/y}) 3x p ~ 3y (p{x/y}),
KaXkAblii pa3 BbibnMpasi < HOBYIO» MEPEMEHHYIO ¥

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

~

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

~

—3x (P(x) &(Vz P(z) = Jy R(x,y)) — Ju R(x,u))
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Teopema o npegBapéHHo HopmasibHOW cdhopme
Ons noboii 3amkHyTOl (hbopMysbl NOrMKN NPeanKaTos
CyllleCTBYeT paBHOCU/IbHAA el npeaBapéHHas HopmanbHas c¢opma
JokasaTenbcTso. —3x (P(x) &(Vz P(z) = 3y R(x,y)) — Ju R(x, u))

2. VnaneHue nMmnankaymii

Vaanum ns opmynbl BCE UMMINKaLUN
npy NOMOLLIY OCHOBHOI PaBHOCUMILHOCTM

=Y~V

—3x (P(x) &(Vz P(z) = Jy R(x,y)) — Ju R(x,u))
—3x (P(x) &(—Vz P(z)V3y R(x,y)) — Ju R(x,u))

—3x (=(P(x) &(—=Vz P(z) vV 3y R(x,y)))V3u R(x, u))
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Teopema o npegBapéHHo HopmasibHOW cdhopme
Ons noboii 3amkHyTOl (hbopMysbl NOrMKN NPeanKaTos
CyllleCTBYeT paBHOCU/IbHAA el npeaBapéHHas HopmanbHas c¢opma

[okasaTenbcTgo. —3x (=(P(x) &(=Vz P(z) V 3y R(x,y))) V Ju R(x,u))
3. lpogsuxerne oTpuyaHmii

Mpeobpazyem dopmyny Tak,
4yTObbI OTPULAHNS PacnoNaraincb TONLKO HEMOCPEACTBEHHO Haf aTOMaMu

[nsa 3Toro npumMéHUM OCHOBHbIE PaBHOCUIBHOCTI

(&) ~ 2V “(pV)~—p& T~
—Vx p ~ Jx @ —3x @ ~ Vx @

—3x (—(P(x) &(—Vz P(z) V Iy R(x,y))) V Fu 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 Iy R(x,¥)))&Fu R(x,u))

Vx (P(x) &(3z —P(z) V Iy R(x,y)) & Vu —R(x,u))
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Teopema o npegBapéHHo HopmasibHOW cdhopme
Ons noboii 3amkHyTOl (hbopMysbl NOrMKN NPeanKaTos
CyllleCTBYeT paBHOCU/IbHAA el npeaBapéHHas HopmanbHas c¢opma

[okasaTenbcTgo. Vx (P(x) &(3z =P (z) V 3y R(x,y)) & Yu —R(x,u))
4. BeiHeceHne KBaHTOPOB
BblHecem Bce KBaHTOpbLI «Hapy>XXy», CObpaB UX B KBAaHTOPHYO MPUCTaBKY
[nst 3Toro NpUMEHNM OCHOBHbIE PABHOCMJILHOCTM

Vi 0 & 1) ~ Vx (0 & 1)) Tx o &1~ Ix (9 &) X1& X2 ~ X2& X1

Vx oV ib ~Vx (o V) Fx p Vi~ Iz (p V) X1V x2~x2Vx1
Mocne atanos 2, 3 «Hag» KBaHTOPaMU MOTYT PacnosiaraTbCst TONLKO & U V

Mocne atana 1 npu BbIHECEHMM KBAHTOPA 33 CKODKM B 1) HE BCTPEYaETCs x
Vx (P(x) &(3z =P(z) V 3y R(x,7)) & Vu —=R(x,u))
Vx (P(x)& 3Jz (-P(z) vV Iy R(x,y)) & Vu "R(x,u))
Vx (Fz (P(x) & (=P(2) V Iy R(x,7))) & Vu ~R(x,u))

~ ~

Vx 3z Jy Va (P(x) &(=P(2) V R(x, 7)) & ~R(x, 1))
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Teopema o npegBapéHHo HopmasibHOW cdhopme
Ons noboii 3amkHyTOl (hbopMysbl NOrMKN NPeanKaTos
CyllleCTBYeT paBHOCU/IbHAA el npeaBapéHHas HopmanbHas c¢opma

[okasaTenbcTgo. Vx 3z Jy Yu (P(x) &(—P(z) V R(x,y)) & ~R(x,u))
5. lNonyyeHne KH®

C ncnonb3oBaHWEM 3aKOHOB 6yﬂ650ﬁ anre6pu

YV (x1&x2) ~ (¥ Vx1) &V x2) YV X ~XVY

byneBy 4acTb hOpMysibl MOXKHO JIerko npeobpasosate B8 KHP

B paccmaTtpuBaemom npumepe Hukakme npeobpa3’oBaHMsi He HYXXHbI, @ METOAbI
npuBefeHnsi NPon3BobHOI bynesoii hopmynsl Kk KHP (Bpoge 6b1) pomkHbi
ObITb BaM y>XXé U3BECTHbI

Uror:

nocne atana 4 B hopMyne nosiBisieTcsl KBaHTOPHasi NPUCTaBKa,
a nocne stana 5 «nog» npucrtaekoii pacnonaraetcs KH®,

TO ecTb nonydaetcs [IHO v
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Teopema o npegBapéHHo HopmasibHOW cdhopme

Hanocnenok noka)kem CKBO3HOW NpuMep U3 AOKa3aTeNbCTBA
OT Hayva/jla [0 KOHLLA Ha ofHOM cnaiige

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

—3x (=(P(x) &(—Vz P(z) V 3y R(x,y)))VIu R(x,u))
Vx —(=(P(x) &(—Vz P(z) V 3y R(x,y))) V Ju R(x,u))
Vx (-(P(x) &(=Vz P(z) V 3y R(x,¥)))&~Tu R(x,u))
Vx (_P(x)&(3z =P(z) vV Iy R(x,y)) & Vu -R(x,u))

Vx (P(x)& 3z (-P(z) V 3y R(x,y)) & Yu =R(x,u))
Vx (Jz (P(x) & (—P(z) vV Iy R(x,y))) & Vu =R(x,u))

Vx 3z Jy Vu (P(x) &(—P(z) V R(x,7)) & “R(x,u))
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