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BcrynneHune
[Tonpobyem chopMann3oBaTb Takoe BbICKa3blBaHME:

Ecnn KTO-TO NporynuBaer siekuuum,
TO 3K3aMeH (3a4€T) OH He caacT
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BcrynneHune

[Tonpobyem chopMann3oBaTb Takoe BbICKa3blBaHME:

Ecnn kTO-TO NporynuBaer sekuum,
TO 3K3aMeH (3a4€T) OH He cagacT

JIOrVIKa BbICKA3bIBaAHWI
Shirk——Pass

Brok 3
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BcrynneHune

[Tonpobyem chopMann3oBaTb Takoe BbICKa3blBaHME:

Ecnn kTo-TO NporynuBaer sekuum,
TO 3K3aMeH (3a4€T) OH He cgacT

Vx (Shirk(x)——Pass(x))

Brok 3
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BcrynneHune

[Tonpobyem chopMann3oBaTb Takoe BbICKa3blBaHME:

Ecnn kTo-TO NporynuBaer sekuum,
TO 3K3aMeH (3a4éT) He cpgacT ero cocep

JI0rvKa npeanKaTos.:
Vx (Shirk(x)——Pass(neighbour(x)))

Jloruka NPEANKATOB N3YyHaeT 3aKOHbI
I'IpVI‘-IVIHHO—CJ'IeLI,CTBeHHOM 3aBUCUMOCTU MeXAY YTBEPXKAEHNAMN,
OCHOBAHHbIMN Ha OTHOLUEHUAX MeXAy NMPOU3BOJIbHbIMW NMpeaMeTamu

dDopManbHbIA A3blK OTUKN NPeanKaToB
OPWMEHTUPOBAH Ha OMMWCAHNE TaKUX OTHOLLEHWT

Brok 3
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HemHoro o Ha3BaHuUM «J10rMKa npeanKaToB»

MpepukaT:
> dicat ) — 6 1
preadicatum (naTuHCKWiA CKa3aHHoe (ckasyeMoe), obbsBNeHHOE

> noHATWe, onpeaensiollee npeameT cyxxaeHus (cybbekT)?

KTo-TO nporynnBaeT  JeKLuro

(cybvekT)  (npegukat)  (06BbeKT)

YyTb 6onee 06110 1 pa3BEPHYTO, NpeanKaT — 3TO
» CBOWCTBO, aTpubyT NpeameTa, siBNeHus, cobbITus, ...

» OTHOLUEeHne MexXxay ABAEHUAMWN, npegmMeTaMi, cobbiTnaAMY, ...

1 [Bopeukuii. JTaTUHCKO-PYCCKUA CnoBapb
2 OxeroB, LLiBegosa. TonkoBbIli cnoBapb pyccKoro siablka
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HemHoro o Ha3BaHuUM «J10rMKa npeanKaToB»

1

KJ1laccmyeckas
NlormnKa
npeankaToB
nepBoro nopsiaka

Bnok 3



HemHoro o Ha3BaHuUM «J10rMKa npeanKaToB»

II

JlIormKa
npeankaToB
nepBoro nopsiaka

Bnok 3



HemHoro o Ha3BaHuUM «J10rMKa npeanKaToB»

ITI

JIornKa
npeanKkaToB

Bnok 3



HemHoro o Ha3BaHuUM «J10rMKa npeanKaToB»

IV

JIOrnKa

nepBoro nopsiaka
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HemHoro o Ha3BaHuUM «J10rMKa npeankaTos»

By,ﬂ,el\/l NCMNONBb30BaATb TAKOE HA3BaHWE:

Jiormka
npeanKkaToB
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Jloruka npepunkartoB: andaBnT
Ba3oBblie cMBOJIbI

‘ ﬂpe,ﬂMeTHbIe KOHCTAHTbI ‘

IMn 0603Ha4atoTCsi KOHKPETHbIE (MMEHOBaHHbIE, (PUKCUPOBAHHLIE)
npeaMeThbl

Hanpumep: a, 2, w, ConHue, cg,

Const — MHOXXeCTBO BCEX KOHCTaHT

MpeameTHbIe nepemMeHHble ‘

Imu obosHavatoTcs 6e3biMsiHHbIe (HedVKCUpPOBaHHbIE) NPpeaMEeTbI
OHn BysyT 3anNnCbiBAaTLCS MPUBLIYHO: X,  §,  Zg,
Var — MHOXXeCTBO BCeX MNepeMeHHbIX

,Zl,anee 3TO MHOXECTBO MOMAraeTcs CYETHbIM N 3alaHHbIM OAHO3HA4YHO

Brok 3
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Jloruka npepunkartoB: andaBnT
Bba3oBble cMMBOJIbI
‘ DyHKLUMOHANbHbIE CUMBOJbI ‘
Vimn obo3HavatoTcs onepauun Haja npeameTamu
Hanpumep: 4+, cocegd, lim, .
Kaxkgomy (byHKLNOHANBHOMY CMBOJY COMOCTaBnsieTcs ocoboe
HaTypasbHOEe YNCNO — MECTHOCTb
f(K) — 3anuce dyHKUMoHanbLHoro cumeona f ¢ obo3HadeHnemMm MecTHOCTU k
Func — MHOXecTBO BCex (DYHKLMOHANbHbLIX CUMBOJIOB
C COMOCTaBJIEHHLIMU UM MECTHOCTSIMU

[MpennkaTHble CUMBOJIbI ‘

VIMn 0b603HavatoTCst OTHOLLEHUS MeXAay npeaMeTamMu U CBOWCTBa NpeaMeToB
Hanpumep: <, aBNsieTCs_COCEAOM,  KPaCHbIWA,

[Mpy 3agaHUN A3bIKa IOTUKW MPEANKATOB KaXKAOMY NpeankaTHOMY CUMBOJY
COMOCTaBAsiIeTCsl 0coboe HaTypasbHOE YNCN0 — MECTHOCTb

P — zanuce npenukaTHoro cumeosia P ¢ obo3HaueHnem mecTHoCcTn k
Pred — MHOXeCTBO BCex NpeankKaTHbIX CUMBOJIOB

C COMOCTaBNEHHLIMU UM MECTHOCTSIMM
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Jloruka npepunkartoB: andaBnT

Jlornueckue onepauuun

‘ﬂOFI/IHGCKI/Ie CBSBKI/I‘ & VvV - =
KBaHTOp BCeOOLLHOCTH («ansa noboro npeametay): VY
KBaHTOp cyujecTBOoBaHMsA  («CyLLEeCTBYET NpeaMeT>» ): 3
3Hakn npennHaHns () .

CurHaTypoii andaBnTa NOrvKU NpeankaToB Ha3bIBAeTCs Tpolika
(Const, Func, Pred)

Bbibopom curHaTypbl onpeaenseTcs pacCMaTpuBaeMblli BapuaHT s3blka
JIOTVKW NMPeanKaToB:

» CyMBObI CUFHATYpbl OTBEYAKOT NOHATUAM, BbICKa3blBaHUA O KOTOPbIX
npeanonaraeTcAa 3anncblBaTb Ha A3bIKE JIOTUKW NPEANKATOB

> CI/IMBO)'II:I, HE BXOoAALWNE B CUTHATYPY,
OANHAKOBbI AJ1A BCEX BAPUNAHTOB A3blKa

Bnok 3
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Jloruka npeankaToB: CUHTAKCUC

BH®, onpegenstowias cuHTakcnc hopmyn N0k NpeanKkaToBs:

roe:

Brok 3

t ::= x| c | f(”)(tl,tg ..... tn)
©Q = P(k)(tl, to, ..., fk) |
(&) | (eVe) | (=) | (mp) |
(vx@) | (3x ),
© — dopmyna
t,t1,to, ..., t, — TepMbl
x € Var
c € Const
f(n) e Func
P() € Pred
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Jlornka npegukaToB: CUHTaKcuC / TepMbil
to=x|c| f(t, b, ... 1))

ﬂpm noMow TeEPMOB OMUCBLIBAKOTCA NMPEAMETbLI, NOJTYHarOLNECA

B pe3y/ibTaTe NpYMeHeHUst 3aaHHbiX ddyHKuuli (onepauunii)

K 3aaHHbIM MpeaAMETaM

Hanpumep: (z € Var; 1 € Const; +(3).(3) ¢ Func)
1. lNpegmeT, 0603HAYEHHbI NEPEMEHHOI Z:

z

2. lpeameT, 0b03HaYeHHbI KOHCTaHTOR 1:
1

3. MNpeameT, nonyvarowmiica nprmMereHnem onepauun + K (1) n (2):
+(1,2)
4. TpeameT, nonyvaroluiicst npumMeHeHnem onepauum - K (1) u (3):
(2. +(1.2))
5. Bonee HarnagHas nHdukcHas dopma 3anucu Tepma (4):
z-(142)
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Jlornka npegukaToB: CUHTaKcuC / TepMbil
to=x|c|f(t, b, ... ty)

Term — MHOXeCTBO BCEX TEPMOB
(Haa 3agaHHbiMu mMHoxxecTBamu Var, Const, Func)

Xt — COKpallEHHAsA 3anncb NOCNEAOBATENBHOCTU «Xq, ..., XY

Ecanm t — Tepm, TO:
Var; — MHOXECTBO BCEX NMEPEMEHHbIX, BXOAALLINX B TepM t
t(x") — cuHoHum t, ecnm Vary C {xy, ..., xq}

Tepm t — ocHosHoli, ecan Vary = ()

Mpumep: ecin x € Var, 1,3 € Const u +3,.(3) € Func, To Tepm
3.(1+3)

SBNSIETCA OCHOBHbLIM, @ TEPM
3. (14 %)

He sBNsieTCA
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ﬂorvn(a ﬂPe,EI,IIIKaTOB cuHTakcuc / hopmybl
Q k) (ti, to, ..., tk) |
(&) | (eVe) | (e=0) | (m9) | (Vxo) | (Fx¢)

|_|p|/| nomMoLwin depMyfI ONMNCbIBAOTCA OTHOLWIEHNA MEXAY NpeaMeETamMI,
CTpoALmnecd n3 «6a30BbIX» OTHOLLUEHUA npum nomown JTorm4eCKnx onepaul/lﬁ
B HekoTopbix cnydasx (oTHowweHne MecTHOCTY 0) pOpMyNoii MOXET
OMNCbIBATbCA N BblICKAa3blBaHNE, OUEHNBAEMOE KaK UCTWHA NN NOXb
Hanpumep: (P@ R(M € Pred; f® € Func; x,y € Var)

1. MNpenmeT y 1 npesMeT, NOAYYAOLWMACS N3 NPEAMETOB X U §
npumeHennem onepauun f, BxogaT B oTHoWweHue P:

P(y. f(x.y))
2. Ans ntoboro npeameTta x BepHo (1):
(Vx P(y. f(x.y)))
3. Ecnu BepHo (2), To npeameT y obnagaeT ceoiicTBoM R:
((vx P(y. f(x,7))) 7 R(y))
4. XoTs bbl Anst ogHoOro npeameta y BepHo (3)

Gy ((vx P(y.f(x,y))) = R(y)))
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ﬂorvn(a ﬂPe,EI,IIIKaTOB cuHTakcuc / hopmybl
k

Q ) (t1, t2, ..., tx) |
(&) | (eVe) | (e=0) | (m9) | (Vxo) | (Fx¢)
Popmyna aTomapHa (sBnsieTcs atomMom), ecnm umeet Bug P(ty, to, . . ., tx),
roe PK) e Pred u t4, to, . . ., t, € Term

OcTanbHble hopMysbl Ha3bIBAKOTCA COCTABHLIMM

Form — MHOXecTBO Bcex hopmyn

(B anchasuTe ¢ 3a4aHHON CUrHATYPOIT)

MpuopuTteT nornyecknx onepauuii (B nopsiake ybbiaHus):
V, d, —; 3aTem &; 3aTem V; 3aTem —

Kak pa6oratot npuoputetsi (npumep)
Cnegytouime hopMybl CHATAOTCS CUHTAKCUYECKN OAMHAKOBLIMU:
vx BP(x) & Fy R(x,y) — 3x (5P(x) v P(y))
Vx (=P(x)) & (Jy R(x, y)) = Bx ((=P(x)) VP(y))
(Vx (5P(x))) &(3y R(x.¥)) — (3x ((-P(x)) vV P(y)))
((Vx (=P(x))) &(3y R(x.y))) = (3 ((=P(x)) V P(y)))
(((vx (=P(x))) &(Fy R(x.y))) = (3= ((=P(x)) vV P(y)))
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ﬂorvn(a ﬂPe,EI,IIIKaTOB cuHTakcuc / hopmybl
Q k) tl t, .. tk) |
(&) | (0Ve) | (e=0) | (m9) | (Vxp)

KBaHTOp CBA3bIBAET Ty NEPEMEHHYHO, KOTOPAaA CNneayeT 3a HUM

ObnacTb OeiCTBMS BHELWHEro KBaHTopa
B chopmynax Buaa Vx ¢ n Ix ¢ — 3To noadopmyna @

BxoxxaeHune nepemeHHoli B 0b6n1acTb AecTBUS
CBA3bIBAOLLErO €€ KBAHTOPA — CBS3aHHOE BXOXKIEHME

BxoxxaeHune nepeMeHHol, He SBAStOLLEECS CBA3aHHbIM, —
cBoboOaHOE BXOXKAEHUE

[NlepemeHHas, nmetollas cBODOAHOE BXOXAEHNE, —
cBoboHas nepeMeHHas opMybl

Mpumep:
Fy(V==P(y, f(x.y)) = R(x))

Brok 3

(Fx )
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ﬂorvn(a ﬂPe,EI,IIIKaTOB cuHTakcuc / hopmybl
Q k) tl t, .. tk) |
(&) | (0Ve) | (e=0) | (m9) | (Vxp)

KBaHTOp CBA3bIBAET Ty NEPEMEHHYHO, KOTOPAaA CNneayeT 3a HUM

ObnacTb OeiCTBMS BHELWHEro KBaHTopa
B chopmynax Buaa Vx ¢ n Ix ¢ — 3To noadopmyna @

BxoxxaeHune nepemeHHoli B 0b6n1acTb AecTBUS
CBA3bIBAOLLErO €€ KBAHTOPA — CBS3aHHOE BXOXKIEHME

BxoxxaeHune nepeMeHHol, He SBAStOLLEECS CBA3aHHbIM, —
cBoboOaHOE BXOXKAEHUE

[NlepemeHHas, nmetollas cBODOAHOE BXOXAEHNE, —
cBoboHas nepeMeHHas opMybl

Mpumep:
P Fy(Vx=P(y, f(x,y)) = R(x))

[NepemeHHas y cBsi3aHa KBAHTOPOM 3

Brok 3

(Fx )

13/33



ﬂorvn(a ﬂPe,EI,IIIKaTOB cuHTakcuc / hopmybl
Q k) tl t, .. tk) |
(&) | (0Ve) | (e=0) | (m9) | (Vxp)

KBaHTOp CBA3bIBAET Ty NEPEMEHHYHO, KOTOPAaA CNneayeT 3a HUM

ObnacTb OeiCTBMS BHELWHEro KBaHTopa
B chopmynax Buaa Vx ¢ n Ix ¢ — 3To noadopmyna @

BxoxxaeHune nepemeHHoli B 0b6n1acTb AecTBUS
CBA3bIBAOLLErO €€ KBAHTOPA — CBS3aHHOE BXOXKIEHME

BxoxxaeHune nepeMeHHol, He SBAStOLLEECS CBA3aHHbIM, —
cBoboOaHOE BXOXKAEHUE

[NlepemeHHas, nmetollas cBODOAHOE BXOXAEHNE, —
cBoboHas nepeMeHHas opMybl

Mpumep:
Fy (V= P(y. f(x.y)) = R(x))

[TepemeHHast x cBA3aHa KBaHTopom Y

Brok 3

(Fx )
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ﬂorvn(a ﬂPe,EI,IIIKaTOB cuHTakcuc / hopmybl
Q k) tl t, .. tk) |
(&) | (0Ve) | (e=0) | (m9) | (Vxp)

KBaHTOp CBA3bIBAET Ty NEPEMEHHYHO, KOTOPAaA CNneayeT 3a HUM

ObnacTb OeiCTBMS BHELWHEro KBaHTopa
B chopmynax Buaa Vx ¢ n Ix ¢ — 3To noadopmyna @

BxoxxaeHune nepemeHHoli B 0b6n1acTb AecTBUS
CBA3bIBAOLLErO €€ KBAHTOPA — CBS3aHHOE BXOXKIEHME

BxoxxaeHune nepeMeHHol, He SBAStOLLEECS CBA3aHHbIM, —
cBoboOaHOE BXOXKAEHUE

[NlepemeHHas, nmetollas cBODOAHOE BXOXAEHNE, —
cBoboHas nepeMeHHas opMybl

Mpumep:
Jy(V==P(y. f(x.y)) = R(x))

ObnacTtb AENCTBUSA KBaHTOpa 3

Brok 3

(Fx )
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ﬂorvn(a ﬂPe,EI,IIIKaTOB cuHTakcuc / hopmybl
Q k) tl t, .. tk) |
(&) | (0Ve) | (e=0) | (m9) | (Vxp)

KBaHTOp CBA3bIBAET Ty NEPEMEHHYHO, KOTOPAaA CNneayeT 3a HUM

ObnacTb OeiCTBMS BHELWHEro KBaHTopa
B chopmynax Buaa Vx ¢ n Ix ¢ — 3To noadopmyna @

BxoxxaeHune nepemeHHoli B 0b6n1acTb AecTBUS
CBA3bIBAOLLErO €€ KBAHTOPA — CBS3aHHOE BXOXKIEHME

BxoxxaeHune nepeMeHHol, He SBAStOLLEECS CBA3aHHbIM, —
cBoboOaHOE BXOXKAEHUE

[NlepemeHHas, nmetollas cBODOAHOE BXOXAEHNE, —
cBoboHas nepeMeHHas opMybl

Mpumep:
Fy (VxzP(y. £(5.y)) — R(x))

Obnactb AeincTeusa keaHTopa vV

Brok 3

(Fx )
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ﬂorvn(a ﬂPe,EI,IIIKaTOB cuHTakcuc / hopmybl
Q k) tl t, .. tk) |
(&) | (0Ve) | (e=0) | (m9) | (Vxp)

KBaHTOp CBA3bIBAET Ty NEPEMEHHYHO, KOTOPAaA CNneayeT 3a HUM

ObnacTb OeiCTBMS BHELWHEro KBaHTopa
B chopmynax Buaa Vx ¢ n Ix ¢ — 3To noadopmyna @

BxoxxaeHune nepemeHHoli B 0b6n1acTb AecTBUS
CBA3bIBAOLLErO €€ KBAHTOPA — CBS3aHHOE BXOXKIEHME

BxoxxaeHune nepeMeHHol, He SBAStOLLEECS CBA3aHHbIM, —
cBoboOaHOE BXOXKAEHUE

[NlepemeHHas, nmetollas cBODOAHOE BXOXAEHNE, —
cBoboHas nepeMeHHas opMybl

Mpumep:
3y (V==P(y, f(x,y)) = R(x))

CBsi3aHHblE BXOXOEHWNA I'IepeMeHHOI7I y

Brok 3

(Fx )
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ﬂorvn(a ﬂPe,EI,IIIKaTOB cuHTakcuc / hopmybl
Q k) tl t, .. tk) |
(&) | (eVe) | (e=0) | (m9) | (Vxo) | (Fx¢)

KBaHTOp CBA3bIBAET Ty NEPEMEHHYHO, KOTOPAaA CNneayeT 3a HUM

ObnacTb OeiCTBMS BHELWHEro KBaHTopa
B chopmynax Buaa Vx ¢ n Ix ¢ — 3To noadopmyna @

BxoxxaeHune nepemeHHoli B 0b6n1acTb AecTBUS
CBA3bIBAOLLErO €€ KBAHTOPA — CBS3aHHOE BXOXKIEHME

BxoxxaeHune nepeMeHHol, He SBAStOLLEECS CBA3aHHbIM, —
cBoboOaHOE BXOXKAEHUE

[NlepemeHHas, nmetollas cBODOAHOE BXOXAEHNE, —
cBoboHas nepeMeHHas opMybl

Mpumep:
Fy (Vx=P(y. £(.y)) — R(x))

CBsi3aHHOE BXOXKAEHVE NEPEMEHHON X

Brok 3
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ﬂorvn(a ﬂPe,EI,IIIKaTOB cuHTakcuc / hopmybl
Q k) tl t, .. tk) |
(&) | (0Ve) | (e=0) | (m9) | (Vxp)

KBaHTOp CBA3bIBAET Ty NEPEMEHHYHO, KOTOPAaA CNneayeT 3a HUM

ObnacTb OeiCTBMS BHELWHEro KBaHTopa
B chopmynax Buaa Vx ¢ n Ix ¢ — 3To noadopmyna @

BxoxxaeHune nepemeHHoli B 0b6n1acTb AecTBUS
CBA3bIBAOLLErO €€ KBAHTOPA — CBS3aHHOE BXOXKIEHME

BxoxxaeHune nepeMeHHol, He SBAStOLLEECS CBA3aHHbIM, —
cBoboOaHOE BXOXKAEHUE

[NlepemeHHas, nmetollas cBODOAHOE BXOXAEHNE, —
cBoboHas nepeMeHHas opMybl

Mpumep:
Fy (Vx=P(y. £(.y)) — R(x))

CBobofHoe BXoXKAeHVE NEPEMEHHON X

Brok 3

(Fx )
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ﬂorvn(a ﬂPe,EI,IIIKaTOB cuHTakcuc / hopmybl
Q k) tl t, .. tk) |
(&) | (pVe) | (0=9) | (mp) | (Vx) | (3xo)

Vary, — MHOXeCTBO BCex CBODOAHbLIX NEpPeMEHHbIX (hopMysibl ¢

Ecan ¢ — dopmyna, To:
> p(x") — cuHoHnm @, ecnu Vary, C {xy, ..., Xn }

» ecnu Var, = (), To ¢ — 3amkHyTas hopmysa, UK NpeasioxeHe

CForm! — MHOXecCTBO BCex 3aMKHYTbIX (hOpMyJ
(B anpasute ¢ 3apaHHON CUrHATYPOI)

1 Closed Formulae
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Jloruka npeankaTtoB: CEMaHTUKA

Kak 1 B loruke BbICKa3biBaHUl, CMbICA hOpMYye NOMMKA NPeanKkaToB
NPUIOAET UHTEpNpeTaLnus — <KMUP, B KOTOPOM XXUBET chopmyna»

VIHTepnpeTauns cocTouT u3
P> npeAMETOB, HaCENSOLWMNX MUP
» onepauuii Hag npegMeTamu
» (370 CMbICA (PYHKLMOHAJIbHBIX CUMBOJIOB)
» OTHOLUEHW, CBA3bIBAIOLLNX NPEeAMETHI
» (370 CMbIC/ NPEANKATHLIX CUMBOJIOB)

Takum 06pa3oM, B OCHOBE MHTEPNpPETALWA JOTUKN NPEANKATOB NexaT
anrebpanyeckne cuctembl!

1 He cnefyeT nyraTbCst 3TOr0 TEPMUHA;
3TO N eCTb COBOKYMHOCTb «MPeAMeTbl + onepaunm + OTHOLIEHUS »

Brok 3



Jloruka npeankaTtoB: CEMaHTUKA

NuTtepnpetauns (curHatypsi (Const, Func, Pred)) — aTo cuctema
(D, Const, Func, Pred), rae:
» D — HenycToe MHOXECTBO NpeMeTOBR
(obnacTb nHTepnpeTauny; npeameTHas 061acTb; YHUBEPCYM)
» Const : Const — D — oLjeHKka KOHCTaHT

» Func: Func = Up>1(D” — D) — oueHka hyHKLMOHANBbHBIX CUMBOJIOB

» Pred: Pred — Up>1(D" — {t,f}) — oueHka npeankaTHbIX CUMBO/IOB

¢ = Const(c) — npeamMeT, CONOCTaBEHHbIi KOHCTaHTE €

f = Func(f) : D" — D — cbyHkums, conocTasnenHas cumsony ()

P = Pred(P) : D" — {t, f} — npeaukaT, conocTasnenHbiii cumsony P(")
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Jlorunka npeankKaToB: CEMAHTUKA
Mpumep
CurnaTypa: Const = {c1, 2}, Func = {f(0}, Pred = {P(1) R(D}
ViHTepnpeTauus:
npeameTHast obnacte: D = {0, 1,2}
OLEHKa KOHCTaHT: €1 =0, ¢ =1

OLIE€HKa d)yHKLI,VIOHaJ'IbeIX n npegnkaTHbIX CMMBOJIOB:

) P R(uy)
x | f(x) x | P(x) <7012
0 1 0 t O |t |t]|f
1 2 1 il 1 (¢t|f]¢
21 0 2 t flt|t

Bnok 3



Jloruka npeankaTtoB: CEMaHTUKA TEPMOB

Snavenve t(x2)[d"] Tepma t(X*) B uHTEpnpeTauun
Ha Habope npeaMeToB df, . . ., d, n3 obnactun nHTepnpeTauum —
3TO MpeaMeT, 3a4aBaemblii Tak:

> TePpMbI-NEPEMEHHbIE!
Xi [dn] = d,‘

> TEepMbl-KOHCTAHTbI:
c[d"]=¢

» ocTaNbHble TEPMbI: _ B _ .
f(tr, ..., t)[d"] = F(a[d"]. . ... t[d")

Bnok 3 18/33



Jlornka npeankaToB: ceMaHTuka chopmyn
OTHowweHue BbinonHUMOCTU hopmMynbl (X™) B uHTepnpeTaunn Z
Ha Habope npegmeToB di, ..., d, n3 0bnacTu MHTepnpeTaLmm
(T = o(5™)[d"]) onpepensieTcs Tak:

» aTomapHas d)opmyna:N
A ‘: P(fl ..... fk)[d”]
<:>~ o~
?(tl[d”] ..... t[d"]) =t

> oTpuuaHue: B
I k= (~)[d"]
@ ~
T |~ o[d"]

Brok 3

19/33



Jlornka npeankaToB: ceMaHTuka chopmyn
OTHowweHue BbinonHUMOCTU hopmMynbl (X™) B uHTepnpeTaunn Z
Ha Habope npegmeToB di, ..., d, n3 0bnacTu MHTepnpeTaLmm
(T = o(5™)[d"]) onpepensieTcs Tak:

P> KOHBIOHKLKA: B
IE(p&y)[d]
@ ~ ~
T = [d") v T |= p[d"]
> NN3BIOHKUKS: B
Ik (pV¥)[d]
<:> ~ ~
T [d") wn T = y[d"]
> umnavkauns:
Ik (p—=9)[d
@ ~ ~
I ¥ o[d"] win I = [d"]

Bnok 3
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Jlornka npeankaToB: ceMaHTuka chopmyn
OTHowweHue BbinonHUMOCTY hopmMynbl (X™) B uHTepnpetauun Z
Ha Habope npeaMeToB df, ..., d, U3 06NACTV MHTepNpeTaLnm
(T = o(5™)[d"]) onpepensieTcs Tak:

» KBaHTOP BCEODBLLHOCTU:
T | (Vo (0, )] &
ans noboro npegmeTa do 3 obnacTn MHTepNpeTaLnumn BeEPHO
T b= (o, 2)[co. d"]
> KBaHTOP CyL|ECTBOBaHUS:
7 = (Fxo (%0, x))[d"] <«
XoTsl Obl A1t OQHOrO NpegMeTa dy
3 0bnacT NHTEpNpeTaumMn BepHO
Z = ¢(x0,x")[do, d"]
olxi/dr, ..., %,/ dp| — cnHoHUM 3anucm (x4, ..., xy)[d1, ..., dn]
B 3anucn «Z = ¢[]» oTHOLWEHNS BbINOJHUMOCTM
NPeIOKEHNS  Ha NYCTOM Habope npeamMeToB byaeM, Kak npasuo,
onyckaTb «NyCTble» KBaapaTHble CKOOKW 1 NucaTb NpocTo Z = ¢

Brok 3
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CemaHTUKa: npumepbl

PaCCMOTpI/IM NHTEPNpeTaunnm Takoro snaa:

npeamMeTHaA obnactb — KBagpaTbl N KPpyru 6enoro un YEPHOro UBETAa,
PaCnoNIoOXKEHHbIE HA MJIOCKOCTN

CUrHaTypa COCTOUT M3 NATU NPeAnNKATHbIX CUMBOJIOB, OTBEYAtOLLMX
cnenyroLlM CBOCTBAM:

C(x): «x — kpyr»

S(x): «x — KBagpaT»

B(x): «x — 4épHblil npeamMeT>»
V(x): «x — Benblii npeameT

U(x,y): «NpeaMeT x NeXNT NOA NPeAMETOM ¥

—

Bnok 3
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CemaHTUKa: npumepbl

N Takyto popmyny ©:
Vx (W(x) & S(x) = 3y (B(y) & C(y) & U(x. v)))

PaccmoTpuM Takyto uHTepnpeTauunto Z:

CDopMyna COAEPKATENIBHO MPOYNTLIBAETCA TakK:

,B,J'Iﬂ Ka>XAOoro npeameTa x: €C/IN OH ABNAETCA fenbiM 1 sBASeTCS
KBaApaTOM, TO CyLLECTBYET MNpeaMeET vy, Takoli 4YTO OH SIBNSIETCH YEPHbIM, 1
OH ABNAETCA KPYrOM, U NPpeEAMET X NEXUT noj npeimeTom y

[Mpoue rosops,
Ka)kablli Oenblii KBagpaT NEXUT NMOA KaKUM-TO YEPHBIM KPYroMm

YT106bI CTpOro ybeanTbCsi, HTO 3TO YTBEPXKAeHe BepHO B Z,
cneayeT NpoOBEPUTbL COOoTHOLlEHNE Z = ¢

Bnok 3 23/33



CemaHTUKa: npumepbl

N Takyto popmyny ©:
Vx (W(x) & S(x) = 3y (B(y) & C(y) & U(x. v)))

Mepebepém BCe NpeaMeTbl, MOACTABASS UX HA MECTO X

PaccmoTpuM Takyto uHTepnpeTauunto Z:

1. x« di:
> T W()[d]
> T (W) &S(x))[c]
> Tk (W) &S(x) =3y (B(y) & C(v) & U(x, y))[]

2. X+ do:
> T W[
> I (W(x)&S(x))[]
> I (W(x)&S(x) =3y (B(y) & C(v) & U(x, y)))[-]



CemaHTUKa: npumepbl

PaccmoTpuM Takyto uHTepnpeTauunto Z:

N Takyto popmyny ©:

Vx (W(x) &5(x) = 3y (B(y) & C(y) & U(x, 7))

Mepebepém BCe NpeaMeTbl, MOACTABASS UX HA MECTO X

3. x+ ds:

>

vV vV v v Vv

I = B(y)[d]

I = C)[d]

I EUy)ly/dx/ds]

IEBy)&C(y)&U(x y))ly/d x/d:]

I (Jy (B(y) & C(y) & U(x, v)))[d:]

T (W(x) &S(x) = Jy (B(v) & C(v) & U(x, v)))[¢:]



CemaHTUKa: npumepbl

PaccmoTpuM Takyto uHTepnpeTauunto Z:

N Takyto popmyny ©:

Vx (W(x) &5(x) = 3y (B(y) & C(y) & U(x, 7))

Mepebepém BCe NpeaMeTbl, MOACTABASS UX HA MECTO X

4. x4 dy:

>

vV V. v v Vv

I = B(y)[d-]

I = C)ld:]

I E U y)ly/d,x/di]

IEBy)&C(y)&U(x y))ly/d, %/ du]

I (Jy (B(y) & C(y) & U(x, v)))[d]

T | (W(x) &S(x) = Jy (B(v) & C(v) & U(x, v)))[c:]



CemaHTUKa: npumepbl

N Takyto popmyny ©:
Vx (W(x) & S(x) = 3y (B(y) & C(y) & U(x. v)))

PaccmoTpuM Takyto uHTepnpeTauunto Z:

VToro:

A 3HauuT,
|Z = Y2 (W(x) &5() 2 Iy (B(y) &C(») & U(x. )|




CemaHTUKa: npumepbl
PaccmoTpum Takyto nHTepnpeTtaunio Z:
curnaTypa: Const = @), Func = {f(1}, Pred = {P(1) R(?}
npeameTHast obnacte: D = {0, 1,2}

OLIEHKN (byHKLI,VIOHaﬂbeIX n nNpeanKkaTHbIX CMMBONOB!

f) P Ry
x | f(x) x | P(x) 7012
0| 1 0| t O |t|t|f
1] 2 1| f 1|ttt
21 0 21 ¢ tlt|t

N Takyto hopmysy @:
Vx (P(x) = 3y (R(x,y) & ~P(f(y))))

MpoBepum cooTHolleHne Z = ¢

Bnok 3

N
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CemaHTUKa: npumepbl

Vx (P(x) — 3y (R(x,y) & —P(f

f) P Riuy)
x | f(x) x | P(x) 71012
0| 1 0| t 0 |t|t|f
1] 2 1| f 1|t |f]¢
2|1 0 2 t 2 |ttt

Tk P(x)[2]




CemaHTUKa: npumepbl
Vx (P(x) = 3y (R(x, y) & =P(f(y))))

f(x) P Ry
x | f(x) x | P(x) 71012
0 1 0 t t|t|f
1] 2 1| f 1|t |f]¢
2|1 0 21 ¢ flt]|t

Tk P(x)[2]

T~ R(x,y)[y/0,%/7]



CemaHTUKa: npumepbl

Vx (P(x) = 3y (R(x, y) & =P(f(y))))

f) P Riuy)
x | f(x) x | P(x) «x7 |0 2
0| 1 0| t t iy
1] 2 1| f 1|t t
2|1 0 21 ¢ il t
TP

T % R(x,y)[y/0,%/2]

T % (R(x.y) & =P(f(y))ly/0.%/2]



CemaHTUKa: npumepbl

Vx (P(x) = 3y (R(x, y) & =P(f(y))))

f) P Riuy)
x | f(x) x | P(x) «x7 |0 2
0| 1 0| t t iy
1] 2 1| f 1|t t
2|1 0 21 ¢ il t
T PH)2]

T = (R(x,y) & ~P(f(y)))ly/0.%/2]



CemaHTUKa: npumepbl

Vx (P(x) = 3y (R(x, y) & =P(f(y))))

f) P Riuy)
x | f(x) x | P(x) «x7 |0 2
0| 1 0| t t iy
1] 2 1 ff 1|t t
2|1 0 2 t il t
T PH)2]

T = (R(x,y) & ~P(f(y)))ly/0.%/2]
T = P(f(y))[1]



CemaHTUKa: npumepbl

vx (P(x) = Jy (R(x,y) & ~P(f(y))))
) P Ry
x | f(x) x | P(x) 71012
0| 1 0| t 0 |t|t|f
1] 2 1| f 1|t |f]¢
2|1 0 21 ¢ 2 |ttt
TE PG

T = (R(x,y) & ~P(f(y)))ly/0.%/2]
T = P(f(y))[1]
T f= (=P (f(y))[1]



CemaHTUKa: npumepbl

Vi (P(x) — 3y (R(x.y) & ~P((y))
f(x) P(x) R(x,y)
x | f(x) x | P(x) 71012
0| 1 0| t 0 |t|t|f
1] 2 1| f 1|t |f]¢
2|1 0 21 ¢ 2 |ttt

TE PG

T = (R(xy) & —~P(f(y)))ly/0. %/2]

T = P(f(y))[1]

T f= (=P (f(y))[1]

T~ (R(x,y) & ~P(f(y)))ly/1.%/2]



CemaHTUKa: npumepbl

Vx (P(x) = 3y (R(x, y) & =P(f(y))))

f(x) P(x) R(x,y)
x | f(x) x | P(x) «x7 |0 2
0| 1 0| t t iy
1] 2 1| f 1|t t
2|1 0 21 ¢ il t
T PH)2]

T = (R(x,y) & ~P(f(y)))ly/0.%/2]
T = (R(xy) & ~P(f(y)))ly/1.%/2]



CemaHTUKa: npumepbl

vx (P(x) = Jy (R(x,y) & ~P(f(y))))
f(x) P(x) R(x,y)
x | f(x) x | P(x) 71012
0 1 0 t 0 |t|t|f
1] 2 1| f 1|t |f]¢
2 0 2 t 2 |[ft|¢
T PH)2]
T = (R(xy) & ~P(f(y)))ly/0.%/2]

W (R(xy)&
T |=P(f(y))[]

—P(f(y)ly/1.%/2]




CemaHTUKa: npumepbl

vx (P(x) = Jy (R(x,y) & ~P(f(y))))
f(x) P(x) R(x,y)
x | f(x) x | P(x) 71012
0| 1 0| t 0 |t|t|f
1] 2 1| f 1|t |f]¢
2|1 0 21 ¢ 2 |ttt
T PH)2]

T = (R(x,y) & ~P(f(y)))ly/0.%/2]
T = (R(xy) & ~P(f(y)))ly/1.%/2]
T |=P(f(y))[2]

T (=P(f(y))I2




CemaHTUKa: npumepbl

vx (P(x) = Jy (R(x,y) & ~P(f(y))))
f(x) P(x) R(x,y)
x | f(x) x | P(x) 71012
0| 1 0| t 0 |t|t|f
1] 2 1| f 1|t |f]¢
2|1 0 21 ¢ 2 |ttt
T PH)2]

T = (R(x,y) & ~P(f(y)))ly/0.%/2]

W (R(xy)&
T |=P(f(y))[2]
T (=P(f(y))I2

—P(f(y)ly/1.%/2]

T~ (R(x,y) & =P(f(y)))ly/2.%/2]




CemaHTUKa: npumepbl
Vx (P(x) = 3y (R(x, y) & =P(f(y))))

f(x) P(x) R(x,y)
x | f(x) x | P(x) 71012
0] 1 0] ¢ t|6]|f
1] 2 1] f 16| f|e
2] 0 2|t ¢t

I EPE)2]

Z ¥ (R(x.y) & ~P(f(y)))[y/0.%/2]

Z ¥ (R(x.y) & ~P(f(y)))ly/1.%/2]

I ¥ (R(xy) & ~P(f(y)))ly/2.%/2]




CemaHTUKa: npumepbl

vx (P(x) = Jy (R(x,y) & ~P(f(y))))
) P Ry
x | f(x) x | P(x) 71012
0| 1 0| t 0 |t|t|f
1] 2 1| f 1|t |f]¢
2|1 0 21 ¢ 2 |ttt
TE PG

T = (R(x,y) & ~P(f(y)))ly/0.%/2]
T = (R(x,y) & ~P(f(y)))ly/1.%/2]
T W= (R(x,y) & =P(f(y)))ly/2.%/2]
T I~ By (R(x,y) & ~P(f(v))))[2]




CemaHTUKa: npumepbl

Vx (P(x) = 3y (R(x, y) & =P(f(y))))

f) P Riuy)
x | f(x) x | P(x) «x7 |0 2
0| 1 0| t t iy
1] 2 1| f 1|t t
2|1 0 21 ¢ il t
T PH)(2]

T = By (R(x,y) & ~P(f(v))))[2]



CemaHTUKa: npumepbl

Vx (P(x) = 3y (R(x, y) & =P(f(y))))

f(x) P(x) R(x,y

f(x) P(x) <7

—

X X
0| 1 0
1] 2 1
21 0 2

| Fh| &
[

e || FR| N

Tk P(x)[2)
T (3y (R(x, ) & ~P(f())2]

T = (P(x) =3y (R(x,y) & ~P(f(y))))[2]



CemaHTUKa: npumepbl
Vx (P(x) = 3y (R(x, y) & =P(f(y))))

) P@___ Fxy)
x | f(x) x | P(x) 71012
0 1 0 t t|t|f
1] 2 1| f 1|t |f]¢
2|1 0 21 ¢ £ttt
T PH)(2]

T = By (R(x,y) & ~P(f(v))))[2]
T = (P(x) =3y (R(x,y) & ~P(f(y))))[2]

3HayuT,

[T vx (P(x) > 3y (R(x.y) & P(F(3)))) |




