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Jlekuusn 4.

MoacTtaHoBkW.
Tabnn4Hbli BbIBOL,.
KoppekTHOCTb Tab/iM4HOro BbIBOAA.



MOACTAHOBKM

MoncTtaHoska — 3TO BCsikoe oTobpaxenune 6 @ Var — Term,
COMOCTAB/IAIOLLEE KAXKAOW NEPEMEHHON HEKOTOPLIA TEPM.
MoacTaHOBKM HYXXHbI AJ1s1 TOro, 4Tobbl UMETb BO3MOXXHOCTb
nepexoanTb oT obwmx yTeepxaeHuii VxVyP(x, y) K ux 4acTHbIM
BapuanTam P(f(z), c).

MuoxectBo Domy = {x : 0(x) # x} Ha3biBaeTcs obnacTsio
noactaHosky . Ecnn obnacTtb nogctaHoBKM — 3TO KOHe4YHoe

MHOXECTBO MEPEMEHHbIX, TO Takasi NOACTAHOBKA HAa3bIBAETCA
KOHeYHOI. MHOXECTBO KOHeYHbIX MNOACTaHOBOK 0bo3Havyum Subst .

Ecin 0 € Subst w Domg = {x1,x2,...,Xn}, TO NogcTaHoBKa 0
OAHO3HAYHO ONPEfENsieTCsl MHOXXECTBOM nap

{x1/0(x1), x2/0(x2), ..., xn/0(xn)}

Kaxgas napa x;/60(x;) Ha3blBaeTCs CBSA3KON .



MOACTAHOBKM

Ins 3apgaHHOro normyeckoro BolpaxkeHns E n nogcraHosku 6
3anucek E0 obosHavaeT pesynbTaT npuMeHeHus noactaHoskm 6 K E,
KOTOpbI/i OnpeaeneTcs Tak:

Ecm E = x, x € Var, To Ef = 0(x);
Ecim E = ¢, c € Const, 70 Ef = c;
Ecnm E = f(t1, to, ..., tx), TO EO = f(t16, t20, . .., t,0);
Ecnn E = P(t1, to, ..., tx), To EQ = P(t16, t20, . .., t,0);
Ecnun E = &), 10 EO = b & 40
(ananornyto gns hopmyn o Vb, ¢ — 1, =p);
Ecnu E = Vxo @, To EO = Vxg (p8'), rae n — Hosast
NOLCTaHOBKA, YAOBNETBOPSIOLLAS YCIIOBMIO
X X = X
0'(x) = { 9(();<)e,CJeICJH/I X 750;(0,
(ananornutHo ans dopmyn Ixp ).



MOACTAHOBKWU

Mpumep

¢ 1 Vx(P(x) — =R(y)) — R(f(x)) v JyP(y)
0={x/g(x,c), y/x, z/f(z) }

Boigensitotcs Bce cBoboaHble BXOXKAEHUSI MEPEMEHHbBIX B (0
¢ 1 Vx(P(x) — =R(y)) — R(f(x)) vV 3yP(y)

K cBObOAHbLIM BXOXKAEHUAM MEPEMEHHbLIX NMpUMeHsieTcs

pf - Vx(P(x) — —R(x)) — R(f(g(x;¢))) v IyP(y)



NMNOACTAHOBKWU

B pesynbTaTe npumeHeHnst HEKOTOPbIX NOACTAHOBOK CMbIC
yTBEpXKAEHUN (POPMYN) MOXKET 3HAYNTENBLHO NCKA3UTHCS.

«Ecnmn y kaxporo ecTb ge, To y cybbekTa x TOXe eCTb Aef»
p(x) :VxAyP(x,y) — TyP(xy)

Ouesngro, = ¢(x)

Mpumennm k ¢(x) nogctanoeky 0 = { x/y }

p(x)0 = VxIyP(x,y) — AyP(y,y)

«Ecnun y Kakgoro ectb fesl, TO €CTb 1 Takue, KOTOpble NPUXOAATCs
aefomM camum cebe»

Ouesngro, = o(x)0

Kak cTpanHo: obuiee yTBepxaeHne p(x) BEPHO, @ €ro YacTHbIi
cnyyaii o(x)0 — Her.



MOACTAHOBKM

MepemenHas x HasbiBaeTCst cBobOAHON Ansi Tepma t B hopmyre
©(x), ecnn noboe cBobOLHOE BXOXKAEHNE NEPEMEHHON X B
copmysie ¢(x) He NeXUT B 061ACTU JENCTBUS HU OAHOTO
KBAHTOPA, CBSI3bIBAIOLLErO NEPEMEHHYIO U3 MHOXecTBa Vary.

MoacTtaHoBka O = { x1/t1,...,Xn/tn} HA3BIBAETCS NPABUILHON A5
chopmysibl p, ecnn ans aoboi CBA3KM X;/t; NepemMeHHas X;
ceobogHa gnsi Tepma t; B chopmysie .

Mpumep

MepemeHHas y He siBNsieTcsa ceobogHoml anst tepma f(x,z) B

dopmyne
¢ Vx(P(x) — =R(y)) — R(f(x)) vV 3yP(y)

A BoT ans Tepma f(y, z) nepemenHas y B cdopmyne ¢ csobogHa.



TABJIMYHbLIN BbIBOA,

Mpasuna Taban4HoOro BbIBOAA UMEIOT BUS,

To T

nnn -,
Ty T, T2
rae To, T1, To — cemanTuyeckmne Tabnuubl. MNpoyteHune npasuna
TaKoBO:

Tabnuua Ty BbINONHMMA TOrAa U TOAbLKO TOraa, Koraa
BbinonHuma Tabnuua T; (vm T)).

B Tex cnyvasix, korga tabnnua Ty peayumpyeTcs B napy Tabnauy
T1, T, bygem roBopuTb, 4TO NPaBUIO UMEET aNbTEPHATUBDI.



TABJIMYHbLIN BbIBOA,

MpaBuna TabnuyHoro BbIBOAA

(I, p&1)|A) (MA, &)
L oA RE A T TA)

(FoVela) (MA, oV )
o mann ey B TG

(Moo= wl) o (TAp—v)
(VNN (RETND

(F,—plA) (rA, ~¢)
(FA, ¢) (M 0lA)

[ —

L— R—




TABJIMYHbLIN BbIBOA,

MpaBuna TabnunyHoro BbiBOAA

(I, Vxp(x)|A)

LY
(I, ¥xo(x), o(x){x/t}A)
nepemMeHHas x ceobogHa Ans Tepma t
8 chopmyne ¢(x)

RY <r|A:VX90(X)>

(MA, p(x){x/c})

KOHCTaHTa € HE COAEPXKMTCS B popMysax
n3 I, A n B hopmyne ¢(x)



TABJIMYHbLIN BbIBOA,

MpaBuna TabnunyHoro BbiBOAA

(T 3xp(x)|A)
BT 00T/ cTIA)

KOHCTaHTa C He cogepXutcs B hopMynax
n3 I, A n B popmyne ¢(x)

R4

(T'A, ngp(xg

)
(TA, 3xp(x), p(x){x/t})

nepemeHHas x cBobogHa Ans Tepma t
B dhopmyne p(x)



TABJIMYHbLIN BbIBOA,

3a4em Hy>XHbl OrpaHu4YeHust Ha NOACTaBsSIEMble TEPMbI
B npasunax LY, RV, L3, R3?

Ecnu B npasune tabnuyHoro BeiBoga LV He npuaepXneatbcs
npaBubHbIX NOACTAaHOBOK, TO BbIMNOJHMMasA Tabnuuya

(Vx3yR(x,y) | IyR(y,y) )
( Vx3yR(x,y), yR(y,y) | IyR(y,y) )

npeobpasyeTcsi B 3aKpbITYIO, T.€. HEBbLINOJIHUMYIO Tabauuy .

— LV :

I_Ipl/l‘-lI/IHa B TOM, 4TO NEPEMEHHaA X HeCBO60,D.Ha ona TepMma 'y B
dopmyne JyR(x, y).



TABJIMYHbLIN BbIBOA,

3ayemM Hy>KHbl OrpaHUYeHusi Ha NoAcCTaB/sieMble TEPMbI
B npasunax LY, RV, L3, R3?

Ecnn e npasune TabanyHoro BbIBOAA L3 noACTaBUTb KHECBEXYHO»
KOHCTaHTY, TO BbINOJIHNMAaA Ta6nmu,a

(I P(x) | P(c) )
( P(c) | P(c))

npeobpasyeTcsi B 3aKPbITYIO, T.€. HEBbLINOJIHUMYIO Tabauuy .

=

I'Ipmqvma B TOM, YTO KOHCTaAHTa, noAcCTaBJiseMana BMECTO
I'IepeMeHHOVI X, OOJI>KHa ObITb OTANYHA OT BCEX paHee
NCNOJIb30BaHHbIX KOHCTAHT.



TABJIMYHbLIN BbIBOA,

Onpepenenne TabnnyHoro BbiBOAA

Tabnununblli BblBOA Ans Tabnuusl To — 3TO KOPHEBOE AEPEBO,
BEPLUMHAMMN KOTOPOro CyXKaT ceMaHTu4eckune Tabanupsl n Npu 3Tom

1) kopHem pepeBa siBnsietcst Tabnuua To;

To

T; Ty " R



TABJIMYHbLIN BbIBOA,

OnpepeneHne TabnnyHoro BbiBOAA

2) n3 BeplwmnHbl T; ncxoaat ayru B sepwunbl T; (Ty)
e
i _ npaBuio Taban4HOro BLIEOAA;
Tjs (Tk)
To
N
R& LY
T; T " N
L3 R—

T3 Ty



TABJIMYHbLIN BbIBOA,

Onpep,eneHme TabnunyHoro BbiBO4A

3) AncTbsMM aepeBa MOryT ObiTb TOJILKO 3aKpbITble
aTomapHble Tabnunupl.

To
.
T
LY
Tk ® T
L3 aTom. Tabn.
T3 T

3akp. Tabn.  3akp. Tabn.



TABJIMYHbLIN BbIBOA,

Onpepenenne TabnnyHoro BbiBOAA

TabnnuHblii BbiBOA DyAeM HasbiBaTb ycnelwHsiM (Man TabansHbim
OnpoBEPXXEHNEM ), €cnin AepeBo BbiBOAA — KOHEYHOE, N BCE NNCTbA
JepeBa — 3aKpbiTble TabauLbl.

CyuwiecTBoBaHME YCNELWHOrO BbIBOAA O3HAYaET, YTO KOPHEBas
cemaHTU4eckas Tabnuua Ty HeBbINOAHMMA.

Ecom To = (0| ¢ ), To 370 03HavaeT, 4to |= .



To= (0| Vx(P(x) — B(x)) — (VxP(x) — VxB(x)) )



= (0] Vx(P(x) — T(X)) (VxP(x) — ¥xB(x)) )
(R =)
T = (Vx(P(x) = B(x)) | ¥xP(x) — ¥xB(x) )



To= (0| Vx(P(x) — B(x)) — (VxP(x) — VxB(x)) )
l (R—)

T1 = ( Vx(P(x) — B(x)) | ¥xP(x) — ¥xB(x) )
(R—)

T = ( Vx(P(x) — B(x)),VxP(x) | VxB(x) )



= (0 [ vx(P(x) = B(x)) = (VxP(x) = VxB(x)) )
l (R—)

T1 = ( Vx(P(x) — B(x)) | ¥xP(x) — ¥xB(x) )
(R—)

T, = (Vx(P(x) — BIX)) ,VxP(x) | VxB(x) )
(RY)
= (Vx(P(x) — B(x)),VxP(x) | B(c) )



= (0 [ vx(P(x) = B(x)) = (VxP(x) = VxB(x)) )
l (R—)

T1 = ( Vx(P(x) — B(x)) | ¥xP(x) — ¥xB(x) )
(R—)

= (Vx(P(x) = B(x)), VxP(x) | VxB(x) )
RY)

(x)
| (
= (Vx(P(x) = B(x)), "xP(x) | B(¢) )
|
(x)

= (Vx(P(x) = B(x)), vxP(x), P(c) | B(c) )



To= (0| Vx(P(x) — B(x)) — (VxP(x) — VxB(x)) )
l (R—)

T1 = ( Vx(P(x) — B(x)) | ¥xP(x) — ¥xB(x) )
(R—)

T = ( Vx(P(x) — B(x)),VxP(x) | VxB(x) )

Ts = (Vx(P(x) = B(x)), P(c) — B(c), VxP(x), P(c) | B(c) )









To= (0| Vx(P(x) — B(x)) — (VxP(x) — VxB(x)) )

l (R—)

T1 = ( Vx(P(x) — B(x)) | ¥xP(x) — VxB(x) )
l (R—)

T = ( Vx(P(x) — B(x)),VxP(x) | VxB(x) )

Ts = (Vx(P(x) — B(x)), P(c) — B(c), VxP(x), P(c) | B(c) )
/ (L—) \
T = (Wx(P(x) = B(x)),|B(c)) Tz = (vx(P(x) — B(x)),|B(c), P(c))
VxP(x), B(c), P(c) VxP(x), P(c)

3aKpblTas Ta6n|/|u.a 3aKpblTas Ta6n|/|u,a



To= (0| 3Ix(P(x) — VxP(x) )



To= (0| 3Ix(P(x) — VxP(x) )
l (R—)
T1 = ( IxP(x) | VxP(x) )



To= (0| 3Ix(P(x) — VxP(x) )
l (R—)
T1 = ( 3xP(x) | VxP(x) )
(L3)
T, ={( P(a) | VxP(x) )






To= (0| 3Ix(P(x) — VxP(x) )
l (R—)
T1 = ( IxP(x) | VxP(x) )
l (L3)
T, ={( P(a) | VxP(x) )
| (RY)

T3=(P(a) | P(c) )
aTomapHas Tabauua



To= (0| Vy3dxP(x,y) — 3IxVyP(x,y) )



To= (0] VYy3dxP(x,y) — IxVyP(x,y) )
l (R—)

T1 = (Vy3xP(x,y) | IxVyP(x,y) )



To= (0] VYyIdxP(x,y) — IxVyP(x,y) )
l (R—)

Ty = ( Vy3xP(x,y) | IxVyP(x,y) )
l (LY)

To = (VyaxP(x,y),IxP(x, c1) | IxVyP(x,y) )



To= (0| Vy3dxP(x,y) — 3IxVyP(x,y) )

l (R—)

Ty = (Vy3axP(x,y) | IxVyP(x,y) )
| (1)

To = (VyaxP(x,y),IxP(x, c1) | IxVyP(x,y) )
l (R3)

T3 = ( Vy3axP(x,y),3xP(x, c1) | VyP(c2,y), IxVyP(x,y) )



To= (0] VYyIdxP(x,y) — IxVyP(x,y) )
l (R—)

Ty = (Vy3xP(x,y) | IxVyP(x,y) )
l (LY)

To = (VyaxP(x,y),IxP(x, c1) | IxVyP(x,y) )
| (”3

T3 = ( Vy3axP(x,y), 3xP(x, c1) | YyP(c2,y), IxVyP(x,y) )
l (L3)

Ty = ( Vy3IxP(x,y), P(c3,c1) | VyP(c2,y), IxVyP(x,y) )



To= (0] VYyIdxP(x,y) — IxVyP(x,y) )
l (R—)

Ty = (Vy3xP(x,y) | IxVyP(x,y) )
l (LY)

To = (VyaxP(x,y),IxP(x, c1) | IxVyP(x,y) )
| (”3

T3 = ( Vy3axP(x,y),3xP(x, c1) | VyP(c2,y), IxVyP(x,y) )
l (L3)

Ta = (VyaxP(x,y), P(cs, c1) | VyP(c2,y), IxVyP(x,y) )
l (RV)

7—5 = < \V/_)/ElXP(X,y),P(C:)”Cl) | P(C2,C4),E|XVyP(X,y) >



To= (0] VYyIdxP(x,y) — IxVyP(x,y) )
l (R—)

Ty = (Vy3xP(x,y) | IxVyP(x,y) )
l (LY)

To = (VyaxP(x,y),IxP(x, c1) | IxVyP(x,y) )
| (”3

T3 = ( Vy3axP(x,y),3xP(x, c1) | VyP(c2,y), IxVyP(x,y) )
l (L3)

Ta = (Vy3axP(x,y), P(cs, c1) | VyP(c2,y), IxVyP(x,y) )
l (RY)

7—5 = < \V/yleP(X,y),P(C:)”Cl) | P(C2,C4),E|XVyP(X,y) >

|

o0



KOPPEKTHOCTb TABJINHHOIO BbIBOAA

Jlemma 0 KOppeKTHOCTM NpaBu BbIBOAA

KakoBo 6bl HU BbIO NpaBuio TabAnM4YHOro BbiBOAA
L&, R&,LV,RV,L - R —,L—- R~ LVY,RY, L3, R3

Ty

T1, (Tp)’

Tabnuua Ty BbINONHMMA TOrAa U TONbLKO TOrAa, Korpa
BbINONHMMA Tabnuua T; (Mnm BeiNnonHuma Tabauua T).



KOPPEKTHOCTb TABJINHYHOIO BbIBOAOA

JokasaTenbcTBO N1eMMbl

PaccmoTtpum npasuno L —: < (M, — p[|A)

o), (T, 8)°
Tabauua (I, o — |A) BbinonHUMa <>
cylecTyeT uHTepnpetauus | n Habop d = (di,...,d,) 3HaveHnit
CBODOAHBIX MEPEMEHHBIX, AJ1s1 KOTOPbIX
I | rd], = rd],
{/%A[&], = {/F&A@], =
I'= (¢ — ¥)[d] I'f= [d] wma 1= od]

/= Td], I T(d],
= { I Ald],  wan { N
I'Evld] I}~ ¢ld]

ogHa n3 tabauy T3 = ([, Y|A) nam Tr = ([, A) BbINOAHUMA.



KOPPEKTHOCTb TABJINHHOI'O BbIBOAA

JokasaTenbcTBO NeMmbli

AHanornyto OOKa3bIBA€TCA KOPPEKTHOCTb OCTAaJIbHbIX 7 npasun
AN NOrm4ecKnx CBsA30K



KOPPEKTHOCTb TABJINHHOIO BbIBOAA

[JokasaTtenbcTBO NeMmbl

(T, ¥x00(x0)|A)

(I, Vxo(x0), p(x0){x0/t}HA)
Tabnnua (I, Vxop(xo)|A) BbinOnHUMA <=  cyljecTBYeT

PaccmoTtpum npasuno LY:

nHTepnpetauns | n Habop di, ..., d, 3HayeHnii cBOBOAHBLIX
NepeMeHHbIX, A8 KOTOPbIX

I =T[dh,...,dn],

I = Aldy, ..., dn], Mycts dy = t[dh,...,ds]|. Torpa

I = (VXO@)[dla-~7dn]
/ ): (VXo(p)[dl,...,dn] = | ): (p[do,dl,...,dn] =

= | ': (p[t[dl, ceey dn], di,..., dn] = | ): (p{Xo/t}[dl, ey d,,].
CneposaTtenbHo, Tabnmua (I, Vxop(x0), o(x0){x0/t}A)
BbINOJAHMMA B nHTepnpetauyuu /.

Ha kakom 3Tane gokasaTesbCTBa CyL|eCTBEHHO UCMOJL3YETCS TOT
chakT, 4TO nepemeHHas xo cBobogHa ans Tepma t B hopmyne © ?



KOPPEKTHOCTb TABJINHYHOIO BbIBOAOA

Joka3aTtenbcTBO NeMMbl
(T 3xp(x)IA)
(I o(x){x/cila)
OueBugHo, 4to BbinonHumocTb Tabaunubl (I, o(x){x/c}|A) Bnever
BbinoaHuMocTb Tabnauubl (I, Ixp(x)|A)

PaccmoTtpum npasuno L3:

Honyctum, yto BbinosHuma Tabauua (I, Ixp(x)|A). Torga

cywecTByeT uHtepnpetauus | n Habop di, ..., d, 3HaveHnid
CBODOAHbBIX NEPEMEHHBIX, ANSI KOTOPbIX

I =ETdi,...,dn],

I £ Aldy, ..., dn],

I = (3xp)[di, ..., d]
Beimonnnmocts Ixp[d, . . ., ds] 03Hauaer, 4TO CywlecTByeT TaKoii

anemeHT dy € Dy, uto | |= ¢[dy, di, ..., dp].



KOPPEKTHOCTb TABJIN4HYHOI'O BbIBOAA

JokasaTtenbcTBO NeMmbl

Paccmotpum nHTepnpetauyuto J, kotopast otamyaercs ot [, Tonbko
TeM, 4To B J KOHCTaHTa C MMEET Apyroe 3HayeHue, a UMEHHO
C=dp.

Torpa J = (p{x/c})[di,. .., dn].

Kpome Toro, J =Td1,...,ds] n J = Ald,. .., dn].
CnepgosatenbHo, Tabnuua (I, o(x){x/c}|A) BbinonHuma B
uHTepnpetauuun J.

Ha kakom 3Tane gokasaTesbCTBa CyL|eCTBEHHO UCMONL3YETCS TOT
haKT, 4TO KOHCTaHTa € He BXOZuUT B cocTas dopmyn n3 [, A n
copmynbl ¢ 7



KOPPEKTHOCTb TABJINHYHOIO BbIBOAOA

Teopema KoppekTHOCTM Tabn4HOro BbIBOAA

Ecnn gns cemantuyeckon Tabnuubl Ty cyuwiecteyer
ycnewHbli TabnnyHbiid BbiBOA, TO Tabnnua Tg
HEeBbINOHMMA.

JokasaTtenbcTBO
Cnepyet us
> onpegeneHuns TabiMyHoro BbIBOAA,
» NneMMbl O KOPPEKTHOCTWU NpaBun T36J'II/I‘-IHOFO BblBOAA,

> 1 yTBEPXKAEHNSA O HEBLIMOJIHUMOCTIN 3aKPbITbIX Ta6J1I/ILI..

Cneactsue

Ecnu ans tabnanubl Ty, = (0 | ) MOXKHO MOCTponTL yCneLuHbIi
TabnuyHbIz BbIBOA, TO = .



KOHEL, NEKLUW 4.



