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HanomuHaHue

Obuwasn cxema aBToMaTHOro anroputma model checking ans LTL:
1. Mo mopenn Kpunke M ctpoutcst aBTomat Apy, pacnosmatownii Tr(M)
2. Mo Itl-bopmyne ¢ cTponTca aBToMaT A-,, pacnosHatownii Tr(—yp)

3. CrpouTtca nepecederne An aBTomaToB Ay 1 A-,: aBTOMAT,
pacnosHatownii Tr(M) N Tr(—yp)

4. MposepsieTca nyctoTa aBTomaTa An: Tr(M) N Tr(—yp) Zp

5. BblgaéTcsa oTBeT: «Aay < aBTomaT An nycT
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Mopenb Kpunke — aBtomat broxmu
[ns koHeyHoi mogenn Kpunke M = (S, Sp, —, L) Hag AP onpegenum
asTomat Bioxu Ay = (S, S), —, F) nag 24P Tak:

» S'=F=S5

> S =5y

P s S s e s S sn L(s1) = x

Mpumep (cnesa — mogens Kpunke M, cnpaBa — aBTomMaT Ay)

0 {p}
) <O—O__O

(b0

Teopema (o TpaHcasiumm mogenmn Kpunke B astomat Broxu). Ons
moboin koHeuHoli mogenu Kpunke M Bepro Tr(M) = L(Ay)
[okazaTtensctro. Ouesnaro? ( Tpacca Bbidncneqnss M ssaseTcs cnosom,
MOPOXKAAIOLUNM TO XKe BbldncaeHne Apy, U Ha0O6OPOT, U BCE BbIYNCAEHUS Am
ycneLUHsbl)
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HanomuHaHue

Obuwasn cxema aBToMaTHOro anroputma model checking ans LTL:
1. Mo mopenn Kpunke M ctpoutcst aBTomat Ay, pacnosHatownii Tr(M)
2. Mo Itl-chopmyne ¢ cTpoutca asTomaT A—yp, pacnosHaromii Tr(—¢p)

3. CrpouTtca nepecederne An aBTomaToB Ay 1 A-,: aBTOMAT,
pacnosHatownii Tr(M) N Tr(—yp)

4. MposepsieTca nyctoTa aBTomaTa An: Tr(M) N Tr(—yp) Zp

5. BblgaéTcsa oTBeT: «Aay < aBTomaT An nycT
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Ltl-cbopmyna — aBTomaTt Broxn

HauHém c npumepos (AP ={a, b})
© = GFa
Ap =7
{a}. {a, b}
0.{b} —=O— —=0O=—{a} {a. b}
0, {b}
Jlerko sugets, uto L(Ap) = Tr(p)
9P = FGa
Ay =7

0.{a}.{b} . {a b} OQMOQ {a} {a b}

Jlerko sugets, 4to L(Ay) = Tr(v)
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Ltl-cbopmyna — aBTomaTt Broxn

HauHém c npumepos (AP ={a, b})
¢ =G(a—Fb)
Ap =7
{a}
0,{b},{a b} —=—O—__—=O+=—=0.{a}, {b}. {a, b}
{b}.{a b}
Jlerko sugets, uto L(Ap) = Tr(p)
P = G(a— X-a)
Ay =7
{a}
0.{b},{a. b} —O—__—=0O
0,{b}

Jlerko Bupets, 4to L(Ay) = Tr(9)
A kak bbITb C npon3BoabHOI Itl-bopmynoli?

Onuiem criocob MNOCTPOEHWNA TaKNX aBTOMaToB be3 JoKa3aTesIbCTBa
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Ltl-cbopmyna — aBTomaTt Broxn

[aHo: nponssonbHas Itl-cbopmyna @
TpebyeTcsi: NoCTponTb (KOHCTPYKTVUBHO 3aaTh) aBTomaT Broxu Ay, Takoli
uto L(Ap) = Tr(yp)

CornacHo Teopeme 0 pasobobuleHny aTomaTa broxn, JOCTaTOYHO
NOKasaTb, KakK NOCTPoUTHL 0606WEHHBbIN aBTOMaT broxn GA,, Takoli 4To
L(GAy) = Tr(yp)

Ge3 orpaHunyeHnsi 0bLHOCTM MOXXHO MonaraTh, 4YTO B (¢ — chopmyna 6e3
ABOHbIX OTPULIAHUI: He coaepxuT noadopmMyn Buaa == (T.K. = = P)

®opmynbl BUAa - ganee Oyaem HasblBaTb HEraTUBHbLIMY, @ OCTaJbHble —
NO3UTUBHBIMU

3ambikaHne Puepa-JSlagHepa [@]g PopMysbl ¢ — 3TO MHOXECTBO hopmy,
copepxkalliee cneaytoline hopmysbl U TONBKO UX:

1. Bce no3utuBHble noadopmMynbl hopmynbl @
2. Ona kaxxpoii noadopmynbl Braa YUx dopmynsl ¢ — dopmyny X(¢PUx)
Hanpumep, [-(pU—q)]s = {p, q, PU—q, X(pU—q)}
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Ltl-cbopmyna — aBTomaTt Broxn

[vnoTesoli (anst hopmynbl ) HA30BEM MHOXXECTBO pOpMyN BuAa

Fu{=v |9 elpln\F},
rae F C [@]#

Hanpumep, {-p, —q, pU—-q, -X(pU—-q)} — runotesa ans —(pU—q)
['MnoTesy H ob6bsABUM COBMECTHOI, ecan anst Ntodbix dopmyn Buaa Y1 & P»
n x1Ux2 u3 [¢]g BepHo:

> Y1&Y2€H & {YP1, 92} CH

> x1Uxz2 € H & x2 € H wn {x1, X(x1Ux2)} € H

Hanpumep, runotesa {p, ~q, pU—q, X(pU—q)} coBmecTHa, a

{p. =g, ~(pU~q), X(pU—q)} — HeT

COCTOﬂHVIﬂMIII aBTOMAaTa GA(p 00bSABMM BCEBO3MOXXHbIE COBMECTHbIE
runoTtesbl Ans @

HauanbHbiMu coctosiHusimu asTomata GA, 06bSIBUM BCe BEPLUMHbI, B
KOTOPbIX COAEPXUNTCA ©
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Ltl-cbopmyna — aBTomaTt Broxn

[MnoTe3bl H; n Hy Ha30BEM N0KaJIbHO COr1IacoBaHHbLIMU, ecnn Ans ntoboli
opmynbl Braa Xy ns [p]g BepHO

XYy e H & 9YeH
B mMHoxecTBO nepexonos aBTomata GA, BKJIOHUMM TE€ N TOJIbKO Te

X
nepexoabl H, — H>, ona kotopbix X = H; N AP n napa runore3s Hy, H>
JIOKaJSIbHO COrjiacoBaHHa

Bynem rosopuTb, 4TO runotesa H 3asepluaet chopmysy Buga PpUx us [¢]s,
€C/IN BEPHO XOTSA Obl OAHO U3 ABYX:

1. xe H
2. X(¢Ux) ¢ H

MpownsBonbHo ynopsipounm Bece noacopmynsl Buaa 11 Ui, us [p]q:
X1, X2, - - - Xk W pobasum B GA, ponyckaiowme MHoXecTBa f1, ..., Fr:
H € F; & runoTte3a H 3aBepwaet chopmyny x;
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Ltl-cbopmyna — aBTomaTt Broxn
Mpumep
ObOO0OLLEHHBIT aBTOMAT Broxu GAﬁ(pUﬁq) MOXKET ObITb YCTPOEH Tak:

()

—

()

p, pU—q, b, =(pU-q).] ————p. pU-q
q, X(/IUﬂq) g, ~X(pU—q ~q, X(pU—q)
—p, pU~q, p, pU-q,
—|q, —|X(pU—\q) —|q, —\X(pU—\q)
—p, pU—q, =p, ~(pU—q), —p, =(pU—q),
g, X(pU—q) g, —X(pU—-q g. X(pU—q)

J )

(MeTku gyr onyiyeHsi: gyra, ncxogswas us H, nomeveHa cobbitnem HNAP)
MorxeTe nonpoboBaTb CaMOCTOSATENLHO A0Ka3aTb, 4YTO aBTOMAT,
YCTPOEHHbLI COrNMACHO MOJTY>XMPHOMY 3€/IEHOMY TEKCTY, AeCTBUTENBLHO
Pacrno3HaéT cBolicTBO hopMybl (U 3To HenpocTo!)
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