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CwnHTakcue LTL

®Dopmynbl CTpoATCS U3
@ [lponosnymoHansHbix nepemeHHbix Prop

@ [Mponosnunonanshbix ces3ok true, false, =, V, A, — n

@ Bpemennbix onepatopos, X, F, G, U n W.
@ Muoxectso cpopmyn (WFF)
o [ponosuuymoHanbHble NEpeMEHHbIE
s true n false
e Ecan ¢ n 1) — popmynsl, To
8, o NY, oV, o= Y o=
o Xop
o Fyp

dbopmybr
e Gy

o Uy
o oWy




CemaHTuMKa

@ LTL nHTepnpeTupyetcsa Hafg AUCKPETHBIMU JAUHERHbBIMY
nopsigkaMu, N30MOPGHBLIMU MHOXECTBY HaTypafbHbIX YUCEN

N.

@ WHTepnpetayns LTL, o, 3To nocnepoBaTeNbHOCTb COCTOSIHUIA
0 = 50,51,52,53;---

rAe KaXkAoe COCTOsHME S; NpeacTaBnseT coboli MHOXeCTBO
MPONO3MLNOHANEHBIX NEPEMEHHbBIX, UCTUHHBIX B [-li MOMEHT
BPEMEHMU.

@ Dopmynbl MHTEPNPETMPYIOTCS B MOMEHT Bpemenn i € N.

(1) FA

(I~ —) )~
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[Nposepka LTL mopeneii

o [lpoeepka mogeneii: no cucteme nepexogos S u LTL dopmyne
© onpefenntb, obnagaet au S CBOWCTBOM ¢, T.€., BEPHO Ju

SE .

@ Mbl paccmoTpenn gefyKTUBHBIA NOAXOA;
noctponts popmyny s T.4. S |=  TOraa u T.T., KOrAa
cdbopmyna s —  obiesHaunma.

o [lpobnema: nposepka obwesHaunmocTu LTL dopmynsi
asnsietcss PSPACE nonwoii

@ Ha camom gerne, CywecTBYOT anroputmbl, NMEOLNE
CNOXXHOCTb

O(|S| .2|e0|).
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ABTOMAaTbl U MoZenu

[MpakTnyeckn Bce peanusauyuu npoeepkn LTL mogeneii
(HedbopmaibHO rOBOPSI) MCMOMBL3YIOT CAEAYIOLLNIA NOAXOA:
o [locTpouTts no dopmyne asTomar

o CkoMbuHMpOBaTb NOCTPOEHHBIE aBTOMAaT C CUCTEMOIA
nepexoaos n nubo

o ceectu k nposepke CTL mogeneii, nubo
9 MCNOJIb30BaTh aBTOMATHbLIE TEXHUKM
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PazgenernHas HopmansHas dpopma DSNF gnst norukn LTL

@ [lpouecc nocTpoeHus aBToMaTa no npoussonsHoii LTL
dopmMyne JOBONBHO CAOXEH.

@ Bo BBOAHBIX Kypcax 0bbI4HO NpuHuMaeTcsa bes
[0Ka3aTeNnbCTBa.

@ Mbl noligem apyrum nytem: onuwem cdparmenT LTL

@ MmHoxecTeo LTL dopmyn B HopmanbHoii dhopme;
8 [115 HEro NOCTPOEHNE aBTOMATa CyLIECTBEHHO MpPOLUE;
]
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O4eHb HedpopmanbHO

(pV q)ANGrAG(p— Xqg) AGFp

@@@@
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O4eHb HedpopmanbHO

(pVq)ANGrAG(p— Xqg) AGFp

@ @ @ o

@ Yactb dopmynbl “gelicTeyer” TONBKO B MOMEHT 0
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O4eHb HedpopmanbHO

(pVqg)ANGrAG(p— Xqg) AGFp

@@@@

@ Yactb dopmynbl “gelicteyer” TONBKO B MOMEHT 0

@ Yacte — Be3ge
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O4eHb HedpopmanbHO

(pVqg)ANGrAG(p— Xqg)AGFp
Pro;;\\ {::E%E;§{:> {::i%g:%{:) (/r(;;zps

u u u U

@ Yactb dopmynbl “gelicteyer” TONBKO B MOMEHT 0
@ Yacte — Be3ge

@ Yactb nepegaeT uHdopMaunio B CNeayroLmii MOMEHT
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O4eHb HedpopmanbHO

(pV q)AGrAG(p— Xq) AGFp

- - -

Yactb dopmynbl “geiicteyet” Tonbko B MomeHT O
Yacte — Be3pe

YacTtb nepegaet nudopmauunio B Cregytowmii MOMEHT

e ¢ ¢ ¢

YacTb nepenaet undopmauuto B byayuiee
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O4eHb HedpopmanbHO

(pV q)AGrAG(p— Xq) AGFp

- - -

Yactb dopmynbl “geiicteyet” Tonbko B MomeHT O
Yacte — Be3pe

YacTtb nepegaet nudopmauunio B Cregytowmii MOMEHT

YacTb nepenaet undopmauuto B byayuiee

Ho 370 BCce MoxeT BbITh 3anyTaHo CTpYKpypoii hopmyibi
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Divided Separated Normal Form (DSNF)

YeToipe MHOXeCTBa dhopmyn
© VHueepcanbHas YacTb U MHOXKECTBO MPOMO3ULMOHANBHBIX
dbopmyn;
Q Haqaanaﬂ 4acCTb I: MHO>XXECTBO NPONO3NUNOHANbHbIX
dopmyn
© LUaru S: mHoxecTBO hopmyn BuAa
 — Xi
© Obsazatensctea £: MHOXecTBO hopMyn BUAa
Fl,

roe | — npono3nuMoHanbHbI AnTepan

Cwmwict: Z A GU N GS A GE
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(pV q)ANGrAG(p— Xq) AGFp

- - -

TuUu u U U
o Z={(qVaq)}
o U=A{r}
o S={p— Xq}
o &={Fp}
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(pVq)AGrAG(p— Xq) AGFp

- - -

TuUu u U U
o Z={(qVaq)}
o U=A{r}
o S={p— Xq}
o &={Fp}

G noppasymeBaeTcsi HEsIBHO
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Mogenb BbikatO4aTENSA

Z={p:}

p1 — —On, = Fault),
p2 — On, —Fault),
p3 — —On, Fault),
p1 — —P2,7P3);

(
(
(
(
(P2 — —p1,—p3),
(
(
(
(

p3 — —p1, ﬁPz) )

Vcnosue “cnpasegnusoctu’

& = {FFault}
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[Nnan pencreni

@ Ceepenne k DSNF
o Cesizb mogeneii o n DSNF (i)
@ Astomar, npuHumatownii mogenun DSNF ()
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[Nnan pencreni

@ Ceepenne k DSNF

o Ceepenuve k NNF

o [lepenmeHoBaHHue nogdopmyn n xapakrepmsauus C
HEMOABUXXHOM TOYKON

@ VYcnosHbie obsizaTenbccTBa

o bBe3sycnoeHble obsizaTenbccTBa

o Cesasb mogeneii ¢ u DSNF(p)
@ Astomar, npuHumatownii mogenun DSNF ()
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Ceepenne k NNF

NNF-dopmyna:
@ 113 npono3munoHanbHbIX CBSI30K AOMYCKAOTCS TOABKO A, V, —

@ OTpruaHus NpUMEHSIIOTCA TOJLKO K MPOMNO3NLNOHANbHBIM
nepeMeHHbIM

X = Xy

-Gy = F-y;

=Fy = G-y

—(pUy) = YW(=p A —1)));
(pWy) = —pU(=p A ).

Ons nroboli hopmynbl ¢ n nHTEpnpeTayuun o:

0 = ¢ <= o |= NNF(p)
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[NepenmeroBbiBaHMe nogdopmyn

PekypcueHo nepenmenyem BpemeHHble NoaQOpMybl, Ha4ynHas C
CaMbIX BJIOXKEHHbIX:

@ — chopmyna, 1) — eé nogdopmyna suga Fipr, Gy, 1 Uthn nnn
Y1 Wiy

@ 3aMeHNTb BCE BXOXKAEHWS 1) HAa HOBYK MPOMO3MLUOHANBHYHO

NepemMeHHYIo p

o [lobasutb HoOBbIN KOHBIOHKT G(p — 1)
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[lepenmeHoBaHe N UHTEPNpeTaL ML

WHTepnpeTtauns o* pacclunpsieT MHTEpNpeTauuto o, ecim
. .
o (0,i) = p— () [ p
. .
o (0,i) F-p—(c%i)E—p
Mpn aToM, 0* MOXET npuaaBaTh 3Ha4YEHWE MPOMNO3NLNOHABHBLIM

NEPEMEHHbBIM, KOTOPbIM O HE NPUAAET HUKAKOINO 3HAYE€HUA.

Hanpuwmep, {a, b, x, y} paccwupser {a, -b};
{—a, b, x,y} e ssnsercs paccnpernem {a, ~b}.

VnpaxxHeHue

llyctb ¢popmyna p* nosnyqena nepemmeHoBaHuemM nofopmyn ¢.
o Jlwbas o : o = ¢ moxeT bbiTb paccumpena go o*: o* = o*;

o [ns nroboii o* : 0¥ = " umeer mecto o* = .

16 /20



[NpencTaBneHne HENOABUXKHOW TOYKOIA

[NepenmveHoBaHve BBOAMT MMMAMKALUM BUAA

G(p — Gy1); G(p — Xir);
G(p — 1Uyy); G(p — Fin);
G(p — YiWyp);

3ameTum 4TO

Gy = 1 A XGy

@ Mbi yxxe ncnonbzosanu nopobHble 3kBMBaneHTHoCTU (ANs
CTL), 4Tobbl npeacTaBuTh BpEMEHHBIE ONEPATOPbI B BUAE
HEMOABUXXHOW TOYKN.

] Tenepb Mbl BBEOEM HOBbIE NEPEMEHHbLIE.
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Mycts ¥ = G(p — Ge)1). PaccmoTpum
v =G(p— r) AG(r — Xr) AG(r — 1),

roe r — HOBas NEPEMEHHAA.

Teopema

@ Jlwbas o : 0 = G(p — Gi)1) moxer bbiTs pacclumpena 4o o*:
o* ): 1/}*'.

o [ns nroboii o : o = * umeer mecto o* = G(p — 1).

[okazaTtenscrteo (=

):
Onpegenum (0*,i) = r <= (0,i) = Gy1

(=)
3ametum, uyto (0¥, i) = r Bnever (%, i) = Gy
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G(p — ¥1Uy)

Mycts ¥ = G(p — ¥1U1z). Pacecmotpum

Y* =G(p — Fi)
AG(p — (Y1 As)V 1)
AG(s — X((101 A's) V 1hr))

roe S — HOBasA NEPEMEHHAA.

Teopema

@ Jlwobas o : 0 |= G(p — Y1U1)y) moxer bbiTh pacclumpena go
ot o* ': w*;
o [lns nwoboii o* : o* = 1p* umeer mecto o = G(p — 1Uebp).

[okasatensctso (=):

)
Onpegenum (0*,i) Es <= (0,i) E (—12 A p1Ue,)

(=)
3ametum, uto (0*,i) |= (s A Fipp) Bneuer (0%, i) | 1Uvn
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G(p — Y1 W1h»)

Mycte ¢ = G(p — 11 W1hp). Paccmotpum

¥* =G(p — (Y1 As) Vi)
AG(s — X((¥1 A's) V ¢2))

roe S — HOBasA NEPEMEHHAA.

Teopema

@ Jlobasi o : 0 |= G(p — Y1 W1hy) moxer bbiTh pacciumpena go
o*: o* ': w*’.
o [lns nroboii o* : o = 1)* nmeet mecto

0" = G(p — Y1 Wiby).
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