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CurHatypa

CwurvaTtypa noruku npeavkaTtos (Const, Func, Pred) coctouT u3
» MHOXecCTBa koHCTaHT Const

» MHOXXecCTBa (hyHKLMOHANbHbLIX CMMBOIOB Func
(cvmBonoB onepauyuii)

> MHOXECTBA NpeAnKaTHbIX CUMBOJIOB Pred
(cMBOIOB OTHOLIEHUIA)

Kaxkablii (yHKLMOHANBHBIN 11 MPeAnKaTHbIA cumson umeeT sug s\, rae
nelN={1,2,...} — MecTHOCTb CMBONa

MecCTHOCTb 4acTo ONYCKAETCs B 3annCh CMMBOa S

Var — CYETHOE MHOXeCTBO NEPEMEHHbBLIX
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Tepmbl n bopmyiibl

®opma Bakyca-Haypa (EH®D), 3agarowasi cuHtakcuc
TepMoB (BblpaxkeHnii) u dopmyn (ycnoswii, unu GyneBbix BbipaXkeHuit):
t = x|l c | f(t,... tn),
@ P(tr,....ta) | (m@) | (0&e) | (¢Ve) |
(e=@) | (3xp) | (Vxp) | t | f,
roe ¢ — cpopmyna, t, ty, ..., t, — TEpMBbl,
x € Var, c € Const u f(") e Func, P(") e Pred

Mpumepe: (carvatypa: ({3}, {+,-@}, (=2})

» x+ 3.y — TepM B UHPUKCHOR 3anucu

> +(x,+(3,y)) — Tepm B PyHKLMOHANBHON 3anucu

» x+3-y=2+z— dopmyna B NHMUKCHOW 3anncu

» =(+(x-(3.y)) +(2,2)) — cbopmyna B byHKLNOHANBHOI 3anncu

Term — MHOXeCTBO BCeX TepMOB (3alaHHON CUrHATYPbI)
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Tepmbl n bopmyiibl

MpuopuTeTbl Nnornyecknx onepauuia B nopsiake yboiBaHus:

4, Vn-; 3atem &; 3atem V; 3aTeM —

Ewé HemHoro chopmyn:

Vxdy (y=x+1)

Ix Vy P(x,y) = Vy 3x P(x,y)
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CBobopgHble N cBsA3aHHbIE NEPEMEHHbIE

KBaHTOp CBsI3blBaeT Ty MEPEMEHHYIO, KOTopasl CleayeT 3a HUM

Ob6nacTb [eliCTBUs BHELLIHEro KBaHTOPa
B popMynax Buaa Vx ¢ 1 dx ¢ — 370 noacdopmyna ¢

CBsizaHHOE BXOX[EHVE NMEePEMEHHON B hopMyly — 3TO
BXOXK[EHNE NepeMeHHOl B 001acTb AelicTBUS KBAHTOpPA,
CBsI3bIBAOLLIErO 3TY NEPEMEHHYHO

CBobofHOE BXOXKEHNE NEPEMEHHOW — 3TO
BXOXAEHUE, HE SIBASIOLLEECS CBSA3aHHbLIM

CBobopHasa nepeMmeHHasi hopMybl — 3TO
nepemMeHHas, nmetollasi CBoboAHOE BXOXeHME B hopmyny

Mpumep:
Fy(V==P(y, f(x.y)) = R(x))
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CBobopgHble N cBsA3aHHbIE NEPEMEHHbIE

KBaHTOp CBsI3blBaeT Ty MEPEMEHHYIO, KOTopasl CleayeT 3a HUM

Ob6nacTb [eliCTBUs BHELLIHEro KBaHTOPa
B popMynax Buaa Vx ¢ 1 dx ¢ — 370 noacdopmyna ¢

CBsizaHHOE BXOX[EHVE NMEePEMEHHON B hopMyly — 3TO
BXOXK[EHNE NepeMeHHOl B 001acTb AelicTBUS KBAHTOpPA,
CBsI3bIBAOLLIErO 3TY NEPEMEHHYHO

CBobOHOE BXOXKAEHMNE NEPEMEHHON — 3TO
BXOX/EHWE, He ABNSIOLLEECS CBSA3AHHbLIM

CBobopHasa nepeMmeHHasi hopMybl — 3TO
nepemMeHHas, nmetollasi CBoboAHOE BXOXeHME B hopmyny

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

[NepeMeHHas y cBsi3aHa KBAHTOPOM 3
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CBobopgHble N cBsA3aHHbIE NEPEMEHHbIE

KBaHTOp CBsI3blBaeT Ty MEPEMEHHYIO, KOTopasl CleayeT 3a HUM

Ob6nacTb [eliCTBUs BHELLIHEro KBaHTOPa
B popMynax Buaa Vx ¢ 1 dx ¢ — 370 noacdopmyna ¢

CBsizaHHOE BXOX[EHVE NMEePEMEHHON B hopMyly — 3TO
BXOXK[EHNE NepeMeHHOl B 001acTb AelicTBUS KBAHTOpPA,
CBsI3bIBAOLLIErO 3TY NEPEMEHHYHO

CBobOHOE BXOXKAEHMNE NEPEMEHHON — 3TO
BXOX/EHWE, He ABNSIOLLEECS CBSA3AHHbLIM

CBobopHasa nepeMmeHHasi hopMybl — 3TO
nepemMeHHas, nmetollasi CBoboAHOE BXOXeHME B hopmyny

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

lMepeMeHHas x CBsi3aHa KBaHTOpOM Y
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CBobopgHble N cBsA3aHHbIE NEPEMEHHbIE

KBaHTOp CBsI3blBaeT Ty MEPEMEHHYIO, KOTopasl CleayeT 3a HUM

Ob6nacTb [eliCTBUs BHELLIHEro KBaHTOPa
B popMynax Buaa Vx ¢ 1 dx ¢ — 370 noacdopmyna ¢

CBsizaHHOE BXOX[EHVE NMEePEMEHHON B hopMyly — 3TO
BXOXK[EHNE NepeMeHHOl B 001acTb AelicTBUS KBAHTOpPA,
CBsI3bIBAOLLIErO 3TY NEPEMEHHYHO

CBobOHOE BXOXKAEHMNE NEPEMEHHON — 3TO
BXOX/EHWE, He ABNSIOLLEECS CBSA3AHHbLIM

CBobopHasa nepeMmeHHasi hopMybl — 3TO
nepemMeHHas, nmetollasi CBoboAHOE BXOXeHME B hopmyny

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

Ob6nacTb AelcTBUSA KBaHTOpa
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CBobopgHble N cBsA3aHHbIE NEPEMEHHbIE

KBaHTOp CBsI3blBaeT Ty MEPEMEHHYIO, KOTopasl CleayeT 3a HUM

Ob6nacTb [eliCTBUs BHELLIHEro KBaHTOPa
B popMynax Buaa Vx ¢ 1 dx ¢ — 370 noacdopmyna ¢

CBsizaHHOE BXOX[EHVE NMEePEMEHHON B hopMyly — 3TO
BXOXK[EHNE NepeMeHHOl B 001acTb AelicTBUS KBAHTOpPA,
CBsI3bIBAOLLIErO 3TY NEPEMEHHYHO

CBobOHOE BXOXKAEHMNE NEPEMEHHON — 3TO
BXOX/EHWE, He ABNSIOLLEECS CBSA3AHHbLIM

CBobopHasa nepeMmeHHasi hopMybl — 3TO
nepemMeHHas, nmetollasi CBoboAHOE BXOXeHME B hopmyny

Mpumep:
Fy (VxzP(y. £(5.3)) — R(x))

QOb6nacTb AelicTBus kBaHTopa YV
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CBobopgHble N cBsA3aHHbIE NEPEMEHHbIE

KBaHTOp CBsI3blBaeT Ty MEPEMEHHYIO, KOTopasl CleayeT 3a HUM

Ob6nacTb [eliCTBUs BHELLIHEro KBaHTOPa
B popMynax Buaa Vx ¢ 1 dx ¢ — 370 noacdopmyna ¢

CBsizaHHOE BXOX[EHVE NMEePEMEHHON B hopMyly — 3TO
BXOXK[EHNE NepeMeHHOl B 001acTb AelicTBUS KBAHTOpPA,
CBsI3bIBAOLLIErO 3TY NEPEMEHHYHO

CBobofHOE BXOXKEHNE NEPEMEHHOW — 3TO
BXOXAEHUE, HE SIBASIOLLEECS CBSA3aHHbLIM

CBobopHasa nepeMmeHHasi hopMybl — 3TO
nepemMeHHas, nmetollasi CBoboAHOE BXOXeHME B hopmyny

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

CBsi3aHHbIE BXOXOEHWNA I'IepeMeHHOﬁ y

MaTemaTnyeckune metoabl BepudrKkaLum cxem n nporpamm, brok 2 5/12



CBobopgHble N cBsA3aHHbIE NEPEMEHHbIE

KBaHTOp CBsI3blBaeT Ty MEPEMEHHYIO, KOTopasl CleayeT 3a HUM

Ob6nacTb [eliCTBUs BHELLIHEro KBaHTOPa
B popMynax Buaa Vx ¢ 1 dx ¢ — 370 noacdopmyna ¢

CBsizaHHOE BXOX[EHVE NMEePEMEHHON B hopMyly — 3TO
BXOXK[EHNE NepeMeHHOl B 001acTb AelicTBUS KBAHTOpPA,
CBsI3bIBAOLLIErO 3TY NEPEMEHHYHO

CBobofHOE BXOXKEHNE NEPEMEHHOW — 3TO
BXOXAEHUE, HE SIBASIOLLEECS CBSA3aHHbLIM

CBobopHasa nepeMmeHHasi hopMybl — 3TO
nepemMeHHas, nmetollasi CBoboAHOE BXOXeHME B hopmyny

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

CBsI3aHHOE BXOXK/EHVE NepeMeHHol x
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CBobopgHble N cBsA3aHHbIE NEPEMEHHbIE

KBaHTOp CBsI3blBaeT Ty MEPEMEHHYIO, KOTopasl CleayeT 3a HUM

Ob6nacTb [eliCTBUs BHELLIHEro KBaHTOPa
B popMynax Buaa Vx ¢ 1 dx ¢ — 370 noacdopmyna ¢

CBsizaHHOE BXOX[EHVE NMEePEMEHHON B hopMyly — 3TO
BXOXK[EHNE NepeMeHHOl B 001acTb AelicTBUS KBAHTOpPA,
CBsI3bIBAOLLIErO 3TY NEPEMEHHYHO

CBobofHOE BXOXKEHNE NEPEMEHHOW — 3TO
BXOXAEHUE, HE SIBASIOLLEECS CBSA3aHHbLIM

CBobopHasa nepeMmeHHasi hopMybl — 3TO
nepemMeHHas, nmetollasi CBoboAHOE BXOXeHME B hopmyny

Mpumep:
Fy (Vx=P(y. £(.y)) — R(x))

CBoboaHoe BXOX/EHME NepeMeHHoR x
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VIHTepl'IpeTaLI,IIIVI, BbIMOJIHUMOCTb, NICTUHHOCTDb
VuTepnpetauns (curnaTypsl (Const, Func, Pred)) coctouT u3

» npegmeTHol obnactu D

> (3TO NPON3BOJILHOE HEMYCTOE MHOXECTBO MPEAMETOB,
Ha KOTOPOM 3ajaHa UHTepnpeTaunst)

P OLEHKN KOHCTaHT
» OleHKa KOHCTaHTbl € — 3TO npegMeT € € D

» oueHKN DYHKLMOHAIbHBLIX CUMBOJIOB
> oueHka dyHKUmoHanbHoro cumeona fK) — sto dyrkuns f: DK — D

P OLieHKU NpeankaTHbIX CUMBOJIOB
> ouerka npeankaTHoro cumeona P(K) — s1o npeaukat P : DX — {t, f}
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VlHTEpI'IpETaLI,IIII/I y BbIMOJTIHUMOCTb, NCTNHHOCTb

OueHka nepemMenHbix MHOXecTBa V, V C Var, B nHtepnpetauun Ha D —
3TO oTObpakeHue Buga o : V — D

CBsI3Ka OLEHKMN NepeMeHHbIX — 3TO 3anuck Buaa x/d, rae x € Varu d € D
Cesi3ka x/d 03Ha4aeT, 4TO NepemMeHHast X OLIEHNBAETCs NpeaMeTom d

OUeHKy 0 nepemeHHbIX KoHevHoro mHoxecTea V' = {x1,...,xp}
MO>XXHO NpeACTaBUTb B BUAE KOHEHHOIO MHOXXECTBaA CBA3OK,

B KOTOPOM BMeCTO (hUrypHbIX CKOBOK 0ObIHHO M306parkatoTcsl KBaJpaTHbIE:

o= [x1/0(x1),...,%xn/0(xn)]

3anuckto o[x < d|, rae x € Var, d € D n 0 — oueHka nepemeHnHbix V/,
bynem obo3HauaTb oOLeHKy nepeMeHHbix V U {x}, oTanyatoLytocs oT o
TOJIbKO TEM, 4YTO X OUEHNBAETCA NPEAMETOM d:

> ox <+ d|(x)=d

» 115 oCTanbHbIX NepemMerHbIX y BepHo o[x < d|(y) = o(y)
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VlHTEpI'IpETaLI,IIII/I y BbIMOJTIHUMOCTb, NCTNHHOCTb

Ecnn Bce nepemeHHble TepMa t NpUHAANEXXaT MHOXECTBY NMepeMeHHbIX V/,
TO 3HayeHne Tepma Ha oleHKe o nepemeHHbix V (to) B uHTepnpetauun Z —
3TO NpeaMeT, 3aJatoWNACs TaK:

» co=c¢c
> x0 = 0(x)
> f(t1,....ty)o =f(tro, ..., t,0)

Hanpumep, ecnn npeametHas obnactb nHTepnpetaumm Z,, —

BCe uenble yncna (Z) n BCe CUMBOJIbI CUTHATYPbl OLEHNBAOTCS €CTECTBEHHO
(ByaeM Ha3biBaTb TaKytlo VHTEPNpPeTaLnto

LIENIOYNCNEHHOW apudMETNYECKOIA), TO

2+2 = 4
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VlHTEpI'IpETaLI,IIII/I y BbIMOJTIHUMOCTb, NCTNHHOCTb

Ecnun Bce cBoboaHble NepeMeHHble hopmMybl @
NpUHaANeXXaT MHOXXECTBY NepemMeHHbIX V/,

TO BbIMOAHUMOCTb (hOpMYAbI (0 B UHTepnpeTauun 7
Ha oueHke o nepeMeHHbix V (7 = ¢o) 3agaétca Tak:

ObsazaTtensHo BepHo Z = to u Z |~ fo
TEP(t, ..., th)o & P(tio, ... tyo) =t
Ik ()o & IEyo
': (V1&Yo)o & T =PronT=o

E (Y1 V Y2)0 < BepHo x0T 6bl 0fHO U3 ABYX: Z = 910; I | a0
E (Y1 —=4Y2)0 & T (-1 Vo)
(
(

VVVVVVV

|: Jx ¢¥)o < cyuwecTtsyeT npeameT d, Takoli 4To Z | Po[x < d]
> 7 = (Vxy)o < ansa noboro npeameta d BepHo Z = Yo[x +— d]

Dopmyna @ uctrHHa B uHTepnpetaunn Z (Z = @), ecnm ana nroboli oueHKm
0 CBODOAHbIX NEpPeMeHHbIX hopMysbl ¢ BepHO Z = o
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MHTEpHpETauMM,BHHOHHMMOCTb,MCTMHHOCTb

Mpumepsbl

Iar

m T T Y v " om

I

(x = x)[x/1]

(x =x)[x/2,y/5]

(x = 1)[x/1]

(x =1)[x/2]

x=1

(y =x+1)[x/3,y/4]
Jy (y=x+1)
Vxdy (y=x+1)

Jy (x=2xy)
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MopctaHoBKNM
[MogcTaHoBka — 3T0 oTobpaxkeHume 6 : Var — Term
CBs13Ka NOACTaHOBKM — 3TO 3anucb BUAA x/t, roex € Varu t € Term

CesA3ka x/t O3HA4YaeT, YTO NpU NPUMEHEHUN MOACTAHOBKU
Ha MECTO X MOACTaBAAeTCA TepMm t

O61acTb NOACTAHOBKM @ — 3TO MHOXECTBO BCEX MEPEMEHHbIX X,
LNt KOTOPbIX BEPHO HEpaBeHCTBO H(x) # x

ﬂOﬂ,CTaHOBKa CYNTAETCHA KOHEYHOW, ecin KoHeYHa e€ obnacTb

KoHe4Hyto nofcTaHoBky 6 ¢ obnactbto V = {x1,...,%p}
MOXHO NPEACTaBUTb B BUAE KOHEYHOrO MHOXKECTBA CBS30K:

0 ={x1/0(x1),...,%xn/0(xn)}
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MoacraHoBKK

E6 — 3To pe3ynbTaT NpUMeHeHWst NOACTAHOBKU B K BblpaXkeHuto E,
TO €CTb BbIpaXKeHWe, noJsiyvaroleecs U3 £ 3ameHol
P KaXKIOrO BXOXAEHUS KaXKAO0W NepeMeHHol x
Ha COOTBETCTBYyOWNA TepMm O(x), ecnm E — Tepm
> Ka)xkaoro cBOOGOAHOIO BXOXKAEHWST KaXkKaol cBOOOJHOW nepeMeHHOW x
Ha cooTBeTCTBYtOWMIA Tepm O(x), ecnu E — copmyna

Hanpuwmep,
(x+xxy=*2z){x/y,y/z+ 2} = y+yx(z+2)xz
(x=yVIx(x=y){x/1,y/2} = 1=2VIx(x=2)

KOMMNO31LMs NoaCTaHOBOK B 1 ) — 3TO NOACTAHOBKA A7), Takas 4To ANs
Nto60oii NepeMeHHOl X BEPHO PaBEHCTBO
x(0n) = (x0)n

Hanpumep,

{x/f(x.c). y/d(u). z/y}{x/9(y).y/z u/c} = {x/f(d(y) ). y/g(c), u/c}
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