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Bctynnexne

KoppekTHOCTbL 1 nosHOTa MeTofa cemaHTudeckux tabnuuy s JIMM:
E ¢ < pns 1abavubl (| ) cyuwiecTByeT ycnelHbli TabnnyHbIli BbIBOA,

Monuota metopa cemanTuyecknx Tabauy B JIM (gokasatenscrso):
ecnun = ¢, To ycnewHblii TabanYHbIA BbIBOA MOXXHO NOCTPOUTD,
npuaep>xunsasicb 0coboii cTpateruu

CeoiicTBa 1 «npuémbly, 0bCy>XAaBLIMECS A1 METO4A CEMaHTUYECKuX Tabany,
No3BONAT

> 0DOCHOBaTb HECKOJILKO HETPUBUANIbHbBIX yTBep)K,D,eHVIVI,
HE MMELWNX NPAMOro OTHOWEHNA K METOoAy, 1N

> eCTECTBEHHO MOCTAaBUTb BaXKHbIE aFOPUTMUYECKINE BONPOCHI,
Kacatowmecst npobsieMbl 0bLWe3HAYMMOCTU POPMYA NOMUKN MPEesMKATOB
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Teopema JléseHreiima-Ckonema

BcrnomHuMm onpegenermne BINOJAHUMOCTI (DOPMYJT JIOTVKIN MPEANKATOB:
®DopmMyna BbINOAHUMA <> OHa BBIMOJIHAETCS XOTsi Obl B O4HOW MHTEpnpeTauum

MNpepctaBum cebe, 4TO /15t NPOBEPKN BLIMOJHUMOCTY (DOPMYIIbI
pa3peLueHo nepebpaTb CKOJIbKO YroAHO MHTepnpeTauuii
N B KaXXZOV NPOBEPUTL BbIMOJHUMOCTL (hOpMYyIIbI

CnepyeT nu nepebpaTthb BCe CyLWeCTBYIOWME B NMPUPOAE UHTEPNPETALN,
WK Ke AOCTAaTOYHO OrPaHNYUTLCS TOMbKO KaKUMU-HUOYAbL «MpOCThIMUY 7

Mpwn nepebope nHTepnpeTauunii HEBaXKHa NPMPoAa NPeaMETOB, HO
(kak bbI10 OTMe4eHO, HanpumMep, B biioke 7) BaXKHO KONIMYECTBO NPeLMETOB

OkasblBaeTcsi, YTO MOXKHO PacCcy>faTb O BbINOJHUMOCTY (hOPMYJibI,
VMesi B BUAY TOJIbKO «JOCTaTOYHO HebonbliMe» No pasmepy MHTEpRpeTauum
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Teopema JléseHreiima-Ckonema

Ansa noboro npepnoxeHns ¢ cnpaBeannMBa PaBHOCUILHOCTb!
|E¢ < ¢ umeer mogensb c He bonee Yem CYETHOI
npeamMmeTHoi obnacTbio

[okazaTenbcTeBo.

BcrnoMHuM 0 koppekTHOCTY 1 NoNHOTE BbIBOAA
W onpefeneHne BbINOJHNMOCTM Tabauupi:
=@ < pns To = (p | ) He cyLyecTByeT ycrnewHoro TabanyHoro BbIBOAA

MocTpouns BbIBOA COrnacHo cTpaTeruy U3 AOKa3aTeNbCTBA TEOPEMLI O MOJIHOTE,
nosy4mm

> beckoHeuHyto BeTBb g — T1 — ... BbIBOAA,
COCTOSILLYIO TOJIbKO M3 HE3aKpbITbIX Tabauy,

> uHTepnpeTtaunio Z c He Bosiee YeM CYETHOW npegMeTHOl 0bnacTbio,
B KOTOPOIi BbINOJIHATCA BCE Tabanupl 3Toli BETBU —
B TOM 4ucne n Tabnuua Ty V¥
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Teopema komnakTHOCTN Manbuesa

BcnoMHum Teopemy o niornyeckom CreacTBin:
MeTOLbl MPOBEPKU OBLLE3HAYMMOCTU POPMYS MOXKHO MPUMEHUTL
1 ANsi NPOBEPKMU JIOMMHECKOro CNefjoBaHNs OAHUX (POPMYN N3 ApYrux

Yotk Ee e EU1& . &k

3peck {91,...,9k} — 370 KOHEYHas Ba3a 3HaHMIA, OTHOCUTENBLHO KOTOPOIi
TpebyeTcs NpoBepuUThL AOCTOBEPHOCTb U3BNEYEHHOrO CNeACcTBMUA

A MOXHO I MPEASIOKNTL YTO-HUDYAL aHaNorm4Hoe
nns GbeckoHeuHbIX 6a3 3HaHNR?

OkasblBaeTcsl, 4TO, HE3aBNCUMO OT pa3Mepa Habopa 3HaHWiA,
B [LOCTOBEPHOCTM JIOFMYECKOrO CAEACTBUS MOXHO ybeanTbes,
BbIOpPaB 4151 PACCMOTPEHUS TOJIBKO HEKOTOPbLIVi KOHEYHbI nogHabop
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Teopema komnakTHOCTN Manbuesa

Ona nwoboro npegnoxenusi ¢ n Ntoboro MHoXXecTea npeanoxenunii I
cnpaBeaiMBa paBHOCU/IBHOCTb!

'E¢ < cywecrByeT koHe4dHoe nogmHoxecTso [’ mHoxecTsa I,
Takoe yto [ E ¢

[okazaTenbcTBo.

=@ < 1abanua T = ([ | ) HeBbINONHMMA (nouemy?)
& CyLeCTBYeT yCnelHblii TabanyHbiii Beisog O anst T

Moamuoxectso 1 popmyn MHOXecTBa ', K KOTOPLIM MPUMEHSIIOTCS NpaBuaa
BbIBOZA B D), KOHEYHO, KaK 1 nNogMHOXecTBO [ chopMyn, comepalmnxcs B
obenx 4acTsx Kakux-Nnbo NUCTbEB BbIBOAA (nouemy?)

Torpa gns Tabnnubl (I | @), rae ' =T1 U,
TaKXKe CYLLECTBYET yCneLwH bl TabnnyHbIi BbIBOS, (noyemy?)

Braunt, M= v
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ABTOMaTM3auma gokasatesibCTBa TeoOpeMm

B ceete TOro, 4YTO €CTb CTpaTerns NOCTPOEHNA yCnewHoro TabnnyHoro BbIBOJA
Aans I'IpOVI3BOJ1bHOI7I HEBbINOJIHUMOIA Ta6J'IVILI,bI, €CTECTBEHHO BO3HUKAET BOMPOC:

A MOXHO I Mopy4nTbL NpoBepky obuiesHadnmoctu copmyn JIIN komnbsroTepy,
4yTobbl OH Aenan Bcto paboTy 3a Hac?

Ecaun cdopmyna obuiesHaunma, T0 370 MOXXHO 0BOCHOBaTH,
NpUAEPXKNBAsICb YNOMSIHYTOW CTpaTernm

A ecnu HeobuiesHauuma ... (7)
. TO Ha 3TOT CHET MOKa €CTb TOJIbKO TEOPEMA O KOPPEKTHOCTIA:
YCMeLHoro BbIBOAA AJ1si COOTBETCTBYIOLW e Tabanubl He cyuiecTeyer

Mo3HaKOMUBLUNCH C JIOTMKOIA NPeAnKaToB nosy4we, obcyaum u To,

HTO UENIMKOM NEPENIOXKUTL TaKyto pa60Ty Ha KOMNbHOTEP HeBO3M0)KH01

Ho ecnmn Bcé »e noneiTaTbCs, TO ...

1 To ecTb 0 TOoM, 4TO Npobnema obyesHaumocTu chopmyn
a/IrOpUTMUHECKN HEPA3PELLNMA
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ABTOMaTM3auma gokasatesibCTBa TeoOpeMm

Ecnn nporpamMmHo peanusoBaTb CTpaTerno NOCTPOEHUS

NIOTMYECKOrO BbIBOAAL, TO B pesynbTaTe MOMYHUTCS MpyBep:

CPefiCTBO [10Ka3aTe/IbCTBa TEOPEM JIOTUKMN MPEANKaTOB
First-order theorem prover

K npyBepy pasymHo 6110 b6l NpeabaBuTL Takme TpeboBaHus:

> KOppeKTHOCTb: BblAalOTCA TOJIbKO npanmbele OTBETbI —
obsizaTensHo

» MOJIHOTA:. OTBETHI BblJalOTCsA BCerga —
XeNnaTeabHO KaK MO>XXHO J'Iy‘-ILLle K 3TOMy I'IpVI6J'IVI3I/ITbC9|

> 3(phEeKTUBHOCTL: OTBETbI BbIAAIOTCA 32 Pa3yMHOe BPEMsS —
OYeHb XKEeNaTeNbHO

1 He obsizaTenbHo cTpaTernio U3 AokasaTesbCTBa TEOPEMbI MOJIHOTbI.
He obsizaTtenbHo nonHyto crpateruto. He obsisatesbHo TabnnmyHoro BbiBoga
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ABTOMaTM3auma gokasatesibCTBa TeoOpeMm

Ecnn nporpamMmHo peanusoBaTb CTpaTerno NOCTPOEHUS

NIOTMYECKOrO BbIBOAAL, TO B pesynbTaTe MOMYHUTCS MpyBep:

CPefiCTBO [10Ka3aTe/IbCTBa TEOPEM JIOTUKMN MPEANKaTOB
First-order theorem prover

OpuH U3 04eHb MHOIMX NPUMEPOB TOrO,

4ero no3BoJnAO AOOUTHCA NCNONBL30BaHWUE MPYBEPOB:
CTPOro AokKasaHa KOppeKTHOCTb *nix-mukposigpa L4,
U B NpoLecce AOKa3aTeNbCTBA HalAEHbl N UCNPaBeHbl COTHM OWNOOK B KOge

2

1 He obsizaTenbHo cTpaTernio U3 AokasaTesbCTBa TEOPEMbI MOJIHOTbI.
He obsizaTtenbHo nonHyto crpateruto. He obsisatesbHo TabnnmyHoro BbiBoga
2 Klein et al. seL4: formal verification of an OS kernel. 2009.
KoHkpeTHO 3TOT npuMep BbibpaH TONBKO M3-3a HArASiGHOCTU, MOHSITHOCTU U NpPY 3TOM
«HEoCnopuMoii NonesHoCTU» opMyIMpOBKU pesysbTaTa
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ABTOMaTM3auma gokasatesibCTBa TeoOpeMm

Kak ycTpoeHbl npysepsi:

copmyinbl,

Tabanubl,

BblOVpaem _ _

obbekT

noJsiyyaem
HOBBbIN

obbekT

npasuna
BbIBOAA

My

My

c--"
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ABTOMaTM3auma gokasatesibCTBa TeoOpeMm

MpeacTtaBum cebe npyeep, CNOCOBHLIN NpoBepsaTh 0bLLE3HAYNMOCTL PopMyn
JIOTVKN NPEeSUKaTOB METOA0M CeMaHTUYecknx Tabnuy;

> KOPPEKTHbIN

> Bblgatolwunii OTBET «Aa» AN BCexX obliesHauynmMbix hopmyn

Hackonbko acpdpekTrBeH MoxeT BbITh Takoli npysep?

SPPeKTUBHOCTL MOCTPOEHUS BBLIBOAA OMPELENSIETCS TEM,

> Kak Ha KaXkgoM ware BblibupatoTcs hopmyibl
OJ151 NTPUMEHEHUS K HAM MPaBua

> KaKue TepMbl NOACTABASIIOTCA NpU NpuMeHeHuM npasun LV n R

Ecnn npysepom ocyliecteaseTcs nosHelii nepebop Bcex dopmyan,
BO3HMKaoWMX B Tabauuax, nin nepebop cnmiwikom 60abLIOro 4ncia TePMOB,
TO TaKoll NpyBep, BEPOATHO, OKaXeTCst Hea(O(PEKTUBHBIM
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ABTOMaTM3auma gokasatesibCTBa TeoOpeMm

N36exaTb nonHoro nepebopa cdopmyn — HenpocTas 3agada:

Baza 3HaHwuii 3anpoc
B oropoge by3uHa B Kuese gaabka
Pacrér(6y3uHa, oropog,) Jy (dsupka(y)

& 7Kusér(y, Knes))
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ABTOMaTM3auma gokasatesibCTBa TeoOpeMm

N36exaTb nonHoro nepebopa cdopmyn — HenpocTas 3agada:

Baza 3HaHuii

3anpoc

B oropoge by3uHa
Pacrér(6y3uHa, oropog,)

Bcé B oropoge nocagun asabka
Vx (Pacrér(x, oropoa) —
Jy (Ilocammn(y, x) & Jdsnpka(y)))

B Kuese gapgbka

Iy (Aapxa(y)
& 7Kusér(y, Knes))
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ABTOMaTM3auma gokasatesibCTBa TeoOpeMm

N36exaTb nonHoro nepebopa cdopmyn — HenpocTas 3agada:

Baza 3HaHuii

3anpoc

B oropoge by3uHa
Pacrér(6y3uHa, oropog,)

Bcé B oropoge nocagun asabka
Vx (Pacrér(x, oropoa) —
Jy (Ilocammn(y, x) & Jdsnpka(y)))

BysuHy caxatoT Tonbko Kuesnste
Vx (ITocaaui(x, 6y3uHa)
— ZKusér(x, Kues))

B Kuese gapgbka

Iy (Aapxa(y)
& 7Kusér(y, Knes))
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ABTOMaTM3ayus gokasaTenbCTBa TEOPEM
Lv <r7 Vx @(X) I A) RE] <r | A7 Jx @O(X»
(N, Vx p(x), e(x){x/t} | A) (Fl1A, 3xo(x), e(x){x/t})

N3bexaTb nepe6opa GonbLoro yucna TepMoOB — HenpocCcTas 3ajada

Ons npumepa npeactasum cebe, 4TO Npu NOCTPOEHUM BbIBOAA

npuaétcs nepebpaTb BCE TEPMbI, COCTABAEHHbIE U3

oaHoro dytkumoHansHoro cumsona f(2) ucnonsayemoro e 6onee 10 pas,
1 ABYX Pas3/inyHbIX KOHCTAHT (Bpoge bbi 3T0 He oyeHb bosblume TepMbi?)

Mo>KHO fIerko nocYmTaTb, YTO CyLLECTBYET
6onee 103% paznanunbix TepMOB Takoro BMAa

Yucno 1019 (na 200 Honeit MeHblie) umeeT ocoboe HasBaHMe — ryron:
3T0 beccmbicneHHo bonbLioe Yncno,
npeBoCxofsiliee YNCao aTOMOB B Hab/ilogaeMoli BCENIEHHOIA
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ABTOMaTM3ayus gokasaTenbCTBa TEOPEM
Lv <r7 Vx SD(X) I A) RE] <r | A7 Jx @O(X»
(N, Vx p(x), e(x){x/t} | A) (Fl1A, 3xo(x), e(x){x/t})

N3bexaTb nepe6opa GonbLoro yucna TepMoOB — HenpocCcTas 3ajada

CywecTBytoT cnocobbl nobiweHnst 3chhekTUBHOCTH
nepebopa TEPMOB MpU MOCTPOEHNM JIOTMHECKOrO BbIBOAA
ANS AoKasaTenbcTea oblesHauumocTu dopmyn,?

Hanee obcyaum oanH U3 Taknmx cnocoboOB N OCHOBaHHbIA Ha HEM METOA:
MeTOopA, pPe30StoLnii

3aogHo B npouecce 0bCyXAeHUs1 MO3HAKOMUMCS U C APYTUMUN BaXKHbLIMU
MOHATUAMMK 1 3aJadYaMy N MeTodaMU, KacatloWMMNCS JOFMKN NPesNKaToB

1 J.A. Robinson: metog pesontounii. C.HO. Macnos: obpaTHbili BbIBOS,
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