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Cuncrema nepexogos — LTL dopmyna

G—e

Cuctema nepexogos (Q, T, qo, L)

@ () — KOHEYHOE MHOXECTBO COCTOSIHUI
@ T C @ X Q@ — MHOXECTBO NEPEXOAOB
e @ (g — Hava/lbHOEe COCTOsIHUE
@ L: Q — Prop — nometka

Specs = /\q,-(G(qi quePnst(q;) qu)/\

G ql - /\rkEL(q,') Tk N /\I’/QL(qi) _|rl)/\
G(qi — Ng,2q, ~dm

VnpaxxHeHue
S | ¢ <= (Specs Apo) — ¢
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Mogenb Bbikto4aTens

G(p1 — Xp2)A

p2 — (Xp1 V Xp3))A

p3 — Xp1)A

p1 — —On A =Fault)A\

p2 — On A —=Fault)A

p3 — —=O0n A Fault)A\

p1 — —=p2 A 2p3)A

p2 — —p1 A —p3)A

p3 — —p1 A —p2)
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[enyktusHas sepudukams

dopmyna .
@ BepHo nu, uto S | @7

@ Ecan S |~ ¢, noyvemy?
JenykTusHblli nogxon

@ lNonnHommansHoe ceefeHne S = ¢ Kk obuyesHauMMOCTH
dopmynbl

Specs A qo — ¢
o TabauyHelii anroputm

3apgaya nposepku mogenn: aaHbl cuctema nepexogos S n LTL

DA



JkBuBaneHTHocTb LTL chopmyn

®opmynbl p n 1) 3kBuBaneHTHbl (¢ = 1) ecnu

() Fee=(0)EFY

ﬂpono3v|u,v|0Haanaﬂ NOrnka:

(e A1) = (mp V1))

(e Vi) = (e A —y)
A n V gyansHbl (OTPULAHME MOXHO MPOHECTU BHYTPb, NPU 3TOM A
cTaHoBuTCs V 1 HaobopoT).
Ananornuno, G gyanen F, a X gyanen camomy cebe.
—\GQO = F—\go —\Fgo = G—\QO —|Xg0 = X—\go
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[Npumep mokasaTenbCTBa

Mokaxem, 4to "Gy = F—yp.

MycTb 0 — nnTepnpetauyus, a i T.4. (o,1) | Gy
Torpa (o, 1) ¥~ Ge.
3HauuT, He BepHO 4TO Ans nroboro

JjEN, ecan j =i 7o (0,)) FE ¢

Te. cywecteyet j €N, 4. j =i n (0,)) ~ ¢.
3HauwnT, cywecteyeT j € N, T.u.

jzin(o,j)Ee
Takum obpazom, (o,i) = F-p.

VnpaxxHeHue

Mokaszate, 4to (0,i) = F-y saeqer (o,i) E —Gep.

DA



JkBuBaneHTHole hopmysnbi (1)

@ [lpoHoc oTpuuaHusa

~(AUB)
~(AWB)

—\BW(—\A A —\B)
—|BU(—|A A —|B)

@ BbipaxkeHne ofHUX onepaTopoB 4Yepes Apyrue

FA
GA
AUB
AWB

true UA
AW false
AWB A FB
AUB YV GA

DA



JkBUBaneHTHble hopmysnbl (2)

@ [uctpubyTtueHocte F Hag V n G Hag A.

F(AVB)=FAVFB

G(ANB)=GAAGB
e 3ametum, yto F(AA B) # FAAFB.

]

—e ° ° ° @
-A A -A -A
-B -B -B

FAANFB

-A
B -B
B panHoii mogenn (o,i) = FAAFB Ho (o,i) = F(AA B).

@ Ananorudno G(AV B) # GAV GB. (IMoyemy?)



JkBnBaneHTHble popmyasi (3)

[lekomMno3numns BpeMeHHbIX ONepaTopoB

GA
FA
AUB
AWB

A A XGA
AV XFA
BV (AN XAUB)
BV (AN XAWB)

VnpaxxHeHue
/JlokazaTb 3KBUBAaNEHTHOCTb MEPEYUCNEHHBIX GPOPMYN
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TabnunyHble [OKa3aTeNbCTBA

[Haxo: dopmyna ¢
@ TpaanunoHHo, TabnanyHoe AOKa3aTENLCTEO — [AEPEBO, B KOPHE
KOTOPOr0 HaXOAWTCS OTpuLaHNE JaHHOUW hopMynbl, —ip
@ l300parkatoTcs cBepxy BHU3

o Kaxablii y3en noayyaercss npuMeHeHWEM npasBuia BbiBOAaA K
0AHOIA 13 chopMmyn poguTens

@ VY3en 3aKpbIT, ECIN OH COAEPXKUT NPOTUBOPEYNE

@ Betsb 3aKpbITa, €CNAN OHA 3aBEPLUAETCA 3aKPbITbIM Yy3/710M

@ Ecnu Bce BeTBM 3aKpbIThl, — HEBLINOAHMMA, TO €CTb, ©
obwesHaunma
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[Mpumep: TabnuyHble foKa3aTeNbCTBA A5
NPONO3MLNOHANBHOW NIOrKK

Mokaxem, 4to (p A (p = q)) = q obwesHauunma.

{=((pA(p=q) = q)}
{(pA(p T q)),~q}

{p,(p = q),~q}
/\

{p.=p,—q} {p,q,—q}
X X

DA



Tabnn4yHble gokasaTtenscrea ans LTL

@ [lekomMno3snumsi BpeMeHHbIX ONEPaTOPOB, HaNpUMep,

Fo = ) v XFp

MOXET NpuBecTn K beckoHeuHbIM fepeBbsm (Takas
LEKOMNO3NLUNsi He AenaeT popmyny npouye)

@ PelueHne: npeacTaBasTb AOKa3aTeNbCTBA Kak rpad, a He Kak
JepeBo.

© TabnuuHbll anropuTm COAEPXUT NpaBuia PacLUVpeHUs un
npaBsuia yaaneHns.
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Twn chopmyn

« (e%] (6%
GP P | XGP ” 7
PAQ P Q
~(PVQ) | P | -Q st r
~(P=Q) | P | @ -GP F-P
3 5 A ~(PUQ) | —QW(-P A —Q)
FP P XFP ﬁ(ﬂ’\,’f) ﬁQU(ﬁ,’;A Q)
PUQ Q | PAX(PUQ) —false true
PWQ Q | PAX(PWQ) —true false
PV Q@ P Q
P P P
“(PAQ) | —P -Q cQ |(P=NQ=P)
(P=Q) | -P Q
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JneMeHTapHble popmynbl 1 0bsi3aTENbCTBA

@ DnemeHTapHas dopmyna nubo nponosnumoHanbHas
nepemeHHas, 1ubo ee otpuuarune, nubo cdopmyna suga X
@ Hanpuwmep, r, X(aUb), =5, XGp anemeHTapHble dopmysbl, a
pAq, = XGr, aUb — Hert.
@ Obsizatenscteo — cpopmyna euga Fp van gUp

@ lycts X — muoxecteo copmyn. Next(X) = {p | Xy € X}.
o Hanpumep, Next({r, X(aUb), —s,XGp}) = {aUb, Gp}

DA



TabnnyHbIA anropuTm

Hano: LTL cdopmyna A

©Q Cospatb HauanbHbIl y3en, cogepxawmii {—A}
Q [loka Tabnuua cogepxuT HeobpaboTaHHbIE Y3/bl, NOBTOPATS!

© [pumennTs npasuna pacwmpenns (CM. cnegytowmii cnaing)

© Ecnn yzen X copepxut Tonbko 3nemeHTapHsie opmyast (1
He copepxut false nnn nponosnunoHanbHyO NepeMeHHyO 1
eé otpnuanme) pobasuts ysen Next(X).

© lNpumeHsiTe Noka BO3MOXHO MpaBuia yaaieHus

@ Ecnv HavanbHbli y3en yganed — dopmyna —A HEBbINONHUMA,
T.e. A obwe3sHayuma.

Ecnn Ha warax 2.1 n 2.2 CKOHCTPYMPOBaHHOE MHOXECTBO Y)XKE
npescTaBneHo B rpade, HE NOPOXAaTh HOBYH BEPLUWHY, @ NPOCTO
nobaBnTb pebpo B CyLLECTBYHOLLYIO.



[NpaBuna paclunpeHus

MycTb He paccMoTpeHHblli y3en X coaepXut opmyny Xx:
@ ecau x a-cpopmyna, fobasuTh B rpad HOBYH BEpPLUUHY,
nosnyyeHHyto n3 X 3amMeHoll X Ha a1 1 ap;

@ ecnn x (B-cbopmyna, gobasuTh B rpad ABE HOBbIE BEPLUMHBI

ofHa M3 KOTOpPbIA nonydeHa u3 X 3ameHoii x Ha (1 a gpyrast
3aMeHoii x Ha (o;

@ ecnn x gpyras cdopmyna, gobasuTe B rpady HOBYHO BEpPLLMHY,
nonyuennyto n3 X 3ameHoi x Ha x'.
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[NpaBuna ynanexus.

Vaanute BEpLUNHY ecau

@ OHa CoAepXNT MPOMO3MLNOHAIbHYO MEePEMEHHYIO, P, U €€
oTpuuaHue —p;

@ BCe €€ noToMKM bbln yaaneHs

@ oHa copepxuT Fp nan Uy n He cywecTeyeT nyTu B rpade
N3 3TOii BEpLUNHbI B BEPLUNHY, COAEPXKALLYIO .

DA



[Npumep — pacwiunpeHue

Mokaxem, yto Gp = —F—p obwesnaunma.
{=(Gp = —F-p)}
{Gp, ~—F-p}

{Gp,F-p}

{p,XGp, F-p}

{p, XGp, —p}

{p, XGp, XF—p}

DA



[Mpumep — ynaneHue

@ Vzen (i) copepxut p u —p).

® Vanwi (i) w (iii) copepxat F—p, Ho y3en, copepxawmii —p He

LOCTVKINM.

@ T.o., Bce yanbl yganens, 7(Gp = —F—p) HeBbinonHuMa n

Gp = —F-p obwesnaunma
{~(Gp = —F-p)}

{Gp, =—F-p}
(ii) {G}/i@

(i) {p, ~E-p}

M {p, ,—p} {p, XGp, XF-p}

DA



CeoiicTBa TabnnyHoro aaropuTma

@ KoppekTHoCTb:
Ecnv Tabnnynblii anroputm yTeEpXKAAET, 4TO hopmyna
obwesHayuMa — oHa obuiesHavnma

o [lonnoTa:

Ecnn dopmyna obuiesHaynma, TabanyHbIi anropnTM gOKaXkeT
370

© TabnuuHbli anropuTm BCerga 3asepluaeT pabory

VY Hac ecTb gena nouHTepecHeld
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