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HanomwuHaHune

Obwas cxema asTomatHoro anroputma model checking gns LTL:
1. Mo mopenn Kpunke M ctpoutcs agTomat Ay, pacnosHatowmii Tr(M)
2. Mo Itl-dbopmyne ¢ cTpontcs aBTomaT A-,, pacnosHatowmii Tr(—y)

3. Crpoutcs nepeceuenue An asTomatos Ay n A-,: aBTomar,
pacnosratowmii Tr(M) N Tr(—g)

4. Mposepsietcst nyctoTta asTomata An: Tr(M) N Tr(—yp) 9

5. Bblpaértcsa oTeT: «fay < asTtomat An nycT
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lNepeceueHne aBTomaToB Broxu

Aetomat Bioxu A byaem HasbiBaTb nepecedeHnem asTomaToB broxu Ay n Ay,
ecim L(A) = L(A1) N L(A2)

3anucsio A" @ A” pns asTomatos Broxu A" = (5', 55, —, F') n
A" = (5",5,—, F") 060o3Ha4MM CUHXPOHHYIO KOMMO3MLMIO STUX aBTOMATOB,
TO ecTb 0000 EHHbIN aBTOMaT Broxu (S, So, =, F) cnepytowero suga:

> S=5 x5

> So =54 xSy

» J’_‘: {F/ % 5//’5/ % F//}

/oy X A/ 7 X " X o
> (s1,51) = (53,%)) & sy 7 s;ms) = sy
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lNepeceueHne aBTomaToB Broxu
Mpumep

CuHXpoHHOI KoMMNo3uLmeli aBToMaToB Broxu
b
a=O_@=»b ?
a
agnseTcs oboblwErHbIl aBToMaT Broxu
a
a
a
S
b

ﬂape BblYMCNEHWNT NCXOAHbIX aBTOMATOB

B3aMMHO COOTBETCTBYET BblHNC/EHNE KOMﬂO3I/|LI,VIVI
a a a b b
0>0*0>e2020>20>
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Teopema o nepeceveHnn aBtomatoB bBroxn

Ona noboii napel asTomatos Bioxu A, A’ pazobobuieHne nx
CUHXPOHHOI KOMMO3ULMN ABASIETCA UX NepeceqeHnem
[okazaTenbcTBo

Mo Teopeme o pasobobuieHnn asTomata bioxi, JOCTaTOHHO NOKasaTb, YTO
BepHo L(A' @ A”) = L(A") N L(A")

MycTb, Ans onpenengéHHoOCTN,
> A = (S, S, F)
> A — (5// SM s FN)
> A A= (5, 50, =, {Fl, FQ})
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Teopema o nepeceveHnn aBtomatoB bBroxn

Ona noboii napel asTomatos Bioxu A, A’ pazobobuieHne nx
CUHXPOHHOI KOMMO3ULMN ABASIETCA UX NepeceqeHnem
Hokazatenscteo (L(A' @ A”) C L(A) N L(A"))

(A= (5,8,—,F), A" =(5",5{,~,F"), Ao A" = (S, S, =, {F1, F2}))

PaccmoTtpum npoussonsHoe w-cnoso w € L(A' @ A”)

B A ® A” cywecTteyeT ycnewHoe Bbl4UCIEHME p BUAA
0 1

(sh58) 22 (o1, 1) 22

Mo 3apanuto asTomata A’ ® A”, BepHo cneaytoulee:

wl[0] wl1]
> o/ = (sy —> s; — ...) — Bbluncnexme astomara A’

» Tak kak inf(p) N (F' x S")#0, Town inf(p')NF" #0
> 3HaunT, BblunCneHne p’ ycnewwHo

w(0] w(1]
> ' = (sf — sy —= ...) — Bbluncnexue asTomata A”

» AnasnornyHo, ebluncnenmne p” ycnewro

3uauut, w € L(A") n w € L(A”), to ectb w € L(A") N L(A”)
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Teopema o nepeceveHnn aBtomatoB bBroxn

Ona noboii napel asTomatos Bioxu A, A’ pazobobuieHne nx
CUHXPOHHOI KOMMO3ULMN ABASIETCA UX NepeceqeHnem
Hokazatensctso (L(A' @ A”) D L(A) N L(A"))

(A= (5,8,—,F), A" =(5",5{,~,F"), Ao A" = (S, S, =, {F1, F2}))

Paccmotpum w-cnoso w € L(A") N L(A”)

Torpa cywecTsytoT ycnewHble soluncnedus p’, p”’ cooteetcrTseHHo Buaa

O N N Y PG N L N

50 1

Mo 3apanuio asTomata A’ @ A”, BepHo cneaytoulee:

> p=((sh,st) <L (s, sy 241,

» Tak kak inf(p))NF' £ 0, Town inf(p)N(F' x S")#0
» Ananorudro, inf(p) N (S x F") #0

...) — Bbiuncnenne A’ @ A’

3HauuT, Bbluncnenme p ycnewro, u w € LA @ A”) v
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HanomwuHaHune

Obwas cxema asTomatHoro anroputma model checking gns LTL:
1. Mo mopenn Kpunke M ctpoutcs agTomat Ay, pacnosHatowmii Tr(M)
2. Mo Itl-dbopmyne ¢ cTpontcs aBTomaT A-,, pacnosHatowmii Tr(—y)

3. CtpownTcsa nepeceuyenne An aBTomaTos Ay n A-,: aBToMaT,
pacnosratowmii Tr(M) N Tr(—g)

4. TMposepsieTcst nyctota astomata An: Tr(M) N Tr(—yp) 9

5. Bblpaértcsa oTeT: «fay < asTtomat An nycT
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lNpoBepka nyctoTbl aBToMaTa Broxn

AsTomaT Broxu A nycT, ecnm M pacno3Ha&éTcst NycTol s3bIK, U HEMYCT MHaYe

[nsi nydiwero noHMMaHusl TEOpeMbI, CBOASILLEN NPOBEPKY MyCTOTLI aBTOMaTa
Broxu k rpacoBbIM 3aayvam, nonesHo HanoMHuTL (Mam BBECTH)
COOTBETCTBYIOLLE TEPMUHBI

BeplmnHa u opueHTUpoBaHHOTO rpadha AOCTUKIMA U3 BEPLUMHBI V, €CAN B
3TOM rpadbe cywecTByeT nyTb U3 v B U (ObITb MOXET, TPUBNANbHbINA, ecn
u=v)

'padb Ha3bIBaeTCS CUSILHO CBA3HBLIM, €Cau Ntobble ABE €ro BepLnHbI
JOCTVKUMbBI APYyr U3 Apyra
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lNpoBepka nyctoTbl aBToMaTa Broxn

KomnoHeHTa CuibHONM CBA3HOCTY OPUEHTUPOBAHHOMO rpacdha — 370
MaKCUMAaJIbHbIA MO BKJIIOYEHUIO BEPLUVH 1 AYr CULHO CBS3HbIA noarpad
aToro rpada

Hanpmmep, HUXXE B rpad)e O6Be,D,EHbI OKPY>XHOCTAMWN BCE KOMMOHEHTDI

CUIbHOIN CBA3HOCTW:

KomnoHeHTa CUABbHON CBA3HOCTU HETPUBMAsIbHA, ECIN B HEN CONEPXKNTCS XOTS
6bl ogHa ayra

Hanpumep, Huxe B rpade obBefeHbl OKPY>KHOCTSIMU BCE HETPUBMAJIbHbIE
KOMMOHEHTbI CUJIBHOW CBSI3HOCTH:
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lNpoBepka nyctoTbl aBToMaTa Broxn

Teopema (o npoBepke nyctoTtsl astomata Bioxu). Astomat Broxu A
HenycT < B HEM CywecTByeT HadasibHOe COCTOsIHUE, U3 KOTOPOro
OOCTMXXMMaA XOTS Dbl 0gHA HEeTpUBMasibHasi KOMMNOHEHTa CUJIbHOM
CBAAI3HOCTM, coaep>kalasi XoTs Obl 04HO AonycKatouee COCTosiHue

[okazaTenscTeo

Ecnu cnpaBennmea npaBasi 4acTb TEOPEMbI, TO MOXHO JIEFKO MOJTYHNTb
yCneLlHoe BblHNCAEHUE: 3TO NYTh U3 YKAa3aHHON HayaNbHON BEPLUNHBI K
YKa3aHHON KOMMOHEHTE, NMPOAOIKEHHbIA MPOU3BOJIbHBEIM BECKOHEYHBIM
0b6X080M BEPLUNH 3TOR KOMMOHEHTHI

Ecnu cnpaeepninBa neBasi 4acTb TEOpeMbl, TO AOCTATOHHO BbIOpaTh
MPOU3BOJILHOE YCMELLIHOE BbIYUC/IEHNE, BbIAENTL B HEM MOBTOPSIIOLLYHOCS
BEPLUMHY, TaKYlO HTO B MOAMNYTN MEXAY BbIAENEHHBIMU NOBTOPAMMN €CTb XOTS
Obl 0fHO AoMycKatoLee COCTOSIHME, U 3aMETUTb, YTO TOrAA B aBTOMATE €CTb
KOMMOHEHTA CUJIbHON CBSI3HOCTM, COAEP>KaLLasi BEPLUMHBI U AYri STOrO
nognytu (T.e. HeTpuBnanbHas) V¥
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lNpoBepka nyctoTbl aBToMaTa Broxn
Mpumepsl

Cnepytownii asTomat Broxu HenycTt (KOMI‘IOHeHTbI CUBHOI CBA3HOCTM,
YNOMSsIHYTblE B TeOpeMe, 0bBefeHbl Kpyramu):

o>

Cnepytownin asTomat Broxu nyct (He copepxunT Tpebyembix B Teopeme
KOMTMOHEHT CUJIbHOI CBSA3HOCTH):

<O0—0O00—0

IMonCK KOMMOHEHT CUIbHON CBA3HOCTU B OPUEHTUPOBAHHOM rpade — 370
M3BECTHAsA 3a/1a4a, AN KOTOPOUi N3BeCTHbI 3hdeKTUBHbIE pelatoLLme
anroputmbl («1000BOII» Yepe3 TpaH3NTUBHOE 3ambikaHue, Kocapaiito,
TapbsiHa, CTEKOBBIT, -..)
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