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Cratbs nocpsiaeTcs npodieMe NpUIMHHOCTHOTO TOJKOBaHMS JEHCTBUN AMHAMUYECKOTO,
B YaCTHOCTH CTaTUYECKOTO, OOBEKTa U €ro aJIeKBaTHOW MOJIENH HaJ Tpad — CXeMOH anropuT-
MOB M CTaThbl0O MOKHO CUMTaTh yriryOjeHuem Bropoi yactu (HeTpaauumoHHoe norumueckoe
YIPUBJICHUE) 3aMETKH « J[Be CTaThu 0 joruyeckou yrpasieHun» http://www.rusdoc.ru: 8002/
reviews/programming/technology/theory/index.shtml. 3ameTka HamwcaHa ¢ TOAAEPKKON
Kadenpsr nunpopmaruku u BeraucautenbHoil texuuku 34Y, r. [lne3ens, Uexus.




KAY3AJIBHOCTh B JITUHAMUNYECKOM OBBEKTE
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AHHOTAIMS

B cratee aHanmm3upyeTrcs MPUYMHHOCTH COCTOSIHUECKOTO MEpexojia B JUHAMHYECKOM
o0bekTe. Ha ocHOBaHMU MPOBEEHHOTO aHAJIN3a OMPOBEPraeTCsl YTBEPHKACHUE O CTUXUIHHOM
MPOJIBIDKCHUHM OO0BEKTa BIIOJIb CBOCH TpaeKTOpUHU cocTossHMid. KoHcTatupyercs Takke, 4To
HET CMbICIAa B YINpPaBICHUM AMHAMHUYECKUM JIOTHYECKUM 00BbeKTOM. lloka3pIiBaeTcs CBS3b
MEeX1y AUHAMUYEC-KUMHU M CTaTUYECKUMHU oObekTaMu. [IpuBOAMTCS KOHEYHO — aBTOMAaTHas
MoJieNb JuHaMudec-koro oobekra B hopme I'CA. O60CHOBBIBaeTCS IpaBUiIbHAS. TAPAAUTMa
(JTorugecKoro) yrpaBaeHUsI.



KAY3AJIBHOCTh B ITUHAMUWYECKOM JIOT'HNYECKOM OBBEKTE

Mosed Bokp (Josef Bokr)
3. —azapec : bokr @ kiv.zcu.cz

1. BBeaenmue

[To3nanue coObITUIl (sABJIEHUH, (PEHOMEHOB) 3TO, MO CYTH Jela, MOUCK WX TNPUYMH.
[ToBTOpEeHNEe MPUYMHHOCTHU JTA€T BO3MOXHOCTb C OJHOM CTOPOHBI, IPEABUAETh (PEHOMEHBI, U
C IpYTroii, BBICKA3bIBAaTh O MPOLLIbIX SBJICHUIX.

Hanpamusarorcst pazHble NOAXO0bI K Kay3aJIbHOCTH:

- JCTepMUHU3M, T.€. yOeKIeHHEe BO BCeOoOIIel MPUUYUHHON, CTPOTOH (IOCTOBEPHOI) CBSI3U

SIBIICHHH,

- HEAECTEPMHHHU3M CUMTAET HEKOTOPBIE CIEACTBUS BOXMOKHBIMH,
- aJIeTepMUHM3M IPEJCTABIAET COOO0I MOJHOE OTPULIAHUE TPUUYUHHOCTH.

B03MOHOCTh OCYIIECTBUTH COOBITHSI B OOBEKTE, 3TO SIBJICHHUE, KOTOPOE O CUX MOp HE
peanu30BOI0Ch, HO MOKET MPOU30MTH. UTOOBI (PeHOMEH peayn30BajICs, JOJKEH CTaTh BO3-
MO>KHBIM; HUKAaKO€ COOBITHE HE MOXET ObITh OJJHOBPEMEHHO BO3MOXHOE U JIEHCTBHUTEIBHOE.
3Ha4UT, OCYLIECTBICHUE HEKOTOPOTO U3 BO3MOXHBIX SIBJIEHUH — CIEACTBUI — IOJKHO OBITh
BBI3BAHO JIPYTUMH COOBITUSIMH — pUUnHamMH [1].

Jlornueckuii 0OBEKT B CTaThe MCCIEAYETCS HA COCTOSIHYECKOM, T.€. HA KOHEYHO — aBTO-
MaTHOM, YypoBHe jeranuzauuu. K coaleHMI0 Heu30eKHO KOHCTAaTHpOBaTh, UTO
MPUYUHHOCTD CTOJb IPOCTOTO SIBJICHHS KAaK MEPEXOJ MEXKIY COCTOSHHUSAMHU JUHAMHUYECKOIO
JOTMYECKOI0 O0BEKTa paccMOTpeHa JIHLIb HErTyOOKO W BO3MOXKHO IO3TOMY CUHUTAIOT
JBUKEHHE JIMHAMUYECKOTO0 OOBEKTa BJOJb CBOCH TpPAaeKTOPUM COCTOSIHUM CIIOHTaHHBIM
(CTUXHITHBIM).

2. le/l‘-lI/IHHOCTI) nepexoa0oB MEK/I1Yy COCTOAHUAMMU

PaccmoTpum cHauana Ba «1€TepMUHUPOBAHHBIX» IPUMEpA.

C onHOM CTOPOHBI, UAET JIU NMAapyCHUK, TO JOCTOBEPHO AYET BETEp, U C APYroi, TyeT Ju
BETEp M MApyCHUK IIOJ IapycaMu, TO NApyCHUK Bceraa uuer. Ecam Berep He nyeT, TO
MapyCHUK HU CO CIYIEHHBIMU, HU C MMOJAHATHIMU I1APyCAMU HE UJET; €CIIM Napyca NOIHATHI U

IyeT JIU WK HEeT BEeTep, TO MapyCcHUK He uaer. O0o3HauuM uepes 60 6()), nu (nu) u nc (nn)

COOTBETCTBEHHO COCTOSIHUS: gemep Oyem (6emep He Oyem), PEAKUUU: HAPYCHUK UOem
(napycnuk He udem) ¥ CTUMYIIBL: napyca cnywensl (napyca noousmol) CACTEMBI BeTEp — Ta-
pycauka. OTcrofa AuarpaMMa Tepexo0B U BBIXOAOB aBToMara Mypa BeTep — MapyCHUK —
puc. 1.
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Puc. 1. JInarpamma nepexofioB U BBIXOJ0B BETEp — MapyCHUK.

C onHOM CTOPOHBI, €CJIM HAa 3E€MHOM IOJIyIIApUH JEHB, TO AOCTOBEpHO cusieT CoaHIE, U
¢ npyroii, cuser nu CoiHie, To Bcerna OyaeT Ha BUAMMOM Nodymapuu aeHb. He cusier mu
Connne (crajmo OenbIM KapiIMKOM HE MOBpeauB 3emiie?), TO Ha NPUBEPHYTOM U Ha
orBepHyTOM K ConHiy u ot ConHia noiymapusx 3emyid OyneT HOYb; Ha OTBEPHHUTOMN

crtopoHe 3emun, cusiet i ComHIe Wik HeT, OyaeT Houb. O603Haunm uepe3 Cc|\Cc ), o(k) u nn
(on) cooTBeTcTBeHHO coctosinusi: Connye cusem (Connye He cusem), peakuu: deHsb (HOUb) N

CTUMYJIBL: npuseprymoe noayuapue (omseprnymoe nonyuiapue) cucremsl ConHie — — 3eMilsl.
Otcroga quarpaMmma nepexo/10B U BbIX0A0B aBToMaTa Mypa Coaniie — 3eMis - puc. 2.
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Puc. 2. JlnarpamMmma nepexo0B 1 BbIXOJ0B cucTeMbl ComHIle — 3eMiIsl.

Jlanee paccMOBpPUM «HEIETEPMUHUPOBAHHBIN» IIPUMEP U €r0 «IAECTEPMUHU3UPOBAHHBIN»
BAPUAHT.

C ozHOI CTOPOHBI, BBINIAAAET JIM HAa UTPATBHOM IIECTUTPaHHON KOCTH ¢ Ippamu 1, 2, ...,
6 0J1Ha U3 BO3MOXKHBIX LIU(DP, TO JOCTOBEPHO KOCTh HAXOJWIIACh B UCXOAHOM I10JIOKEHHH, T.€.
B pyKe CyObeKTa, U C Ipyroi, HaXOAWJIACh JIK KOCTh B HICXOTHOM IOJO0KEHUHU H MOI0pachIBa-
Jach JIM, TO BCEr/la BBINAJAET OAHA IpaHb ¢ nudpoil. He Haxogurcs M KOCTh B UCXOAHOM



MOJIOXKEHNUH, TO NMOJAOpachIBalOT JM €€ WM HET, BbIAJaThb 3aKOHHAs IpaHb ¢ UUGpON He
OyJeT; eciu KOCTh HAXOJIUTCS WIIM HET B UCXOJHOM IOJIOXKEHUU U KOCTh HE HO,H6S)aCBIBaI-OT,

TO HUKaKas TpaHb He BbmaneT. O0o3Hauum uepes xun (xc), 1, 2, ..., 6 u kO (K6 COOTBET-
CTBEHHO COCTOSIHUSI: KOCMb 6 UCXOOHOM Nonoxcenuu (Kocms Ha cmoje), peakiiu: BbINaia

uuppa 1, 2, ... , 6 U CTUMYNBL: Kocmb noobpacvieaemcs (Kocmv He noddpacvleéaemcs)

CUCTEMBI UTPOK — UrpalibHs KocTh. OTCIOAa IuarpaMMa Iepexo/ioB aBTromara Mypa Urpok —
— KOCTb — puC. 3.

Puc. 3. I[I/Ial"paMMa MEepexoa0B U BBIXOAOB CUCTCMbI UT'POK — UI'PAJIbHAA KOCTb.

C oaHOIi CTOPOHBI, BBIMAAAET JIM HA UTPAIBbHON KocTU ¢ nudpamu 1, 2, ..., 6 mo TpedboBa-
HHUIO OJHA M3 BO3MOXHBIX KCJIATCIBbHBIX HI/I(bp, TO JOCTOBCPHO KOCTh HaXOoAWJaCb B UCXOM-
HOM TOJIOXKCHHH, T.€. B pyKe IEMOHA — MOIIICHHUKA, U C JIPYTO, HAXOIWIACh JIK KOCTh B PYKe
(anbIIMBOTO UrpoKa M MOA0packiBaiIach JIM )KYJIHUYECKH, TO BCET/Ia BhINAJAeT IpaHb C Tpe-
oyemoii mudpoi. CoxpaHuM npeasiayire o0o3Hauenus u emé vepes 1, 2, ...,6 06003HAYNM
HU3MCPHUMBIC, HO YCCTHBIMH HUI'POKaAMH HeHa6HIOI[aeMBIe BO3MYUICHUA — 06MaHBI MOIICHHKA.

Ortcroa quarpaMMa IepexoJioB W BBIXOJ0B aBToMaTa Mypa ¢anbIIMBON UTPOK — KOCTh —
puc. 4.

Puc. 4. JIluarpamma nepexo0B B BBIXOJI0B CUCTEMBI (haIbIITUBBIN UTPOK — KOCTb.

O060011ast MpuUBECHHBIE MHJIOTCKUE MPUMEPHI U aHAIM3UPYSI MPUYUMHOCTHOE OTHOIICHUE,
YTBEPKIaeM, UTO:
- Ocy1ecTBUIIOCH JIH CIEACTBUE (JIOCTOBEPHOE MIJIM OJIHO U3 BO3MOJKHBIX), TO JOCTOBEPHO
peann30BanoCch MHOXKECTBO He00X0AUMBIX Npu4uH. Ecin ocymecTBunocs (1) MHOXECTBO

HGO6XOI{I/IMI)IX INPpUYIKUH, TO AOCTATOYHBLIC MIPUYHUHBI BCCTrJa B COBOKYIIHOCTHU BBI3BIBAIOT
CJIICOCTBUC.



- MHOXeCTBO HEOOXOIUMBIX M IOCTATOYHBIX MPUYHH IO CYyTH MPEJCTaBISAIOT COO0M MHO-

JKECTBO BCEX MPUYHH, BBI3BIBAIOIINX CIEICTBUE.

- MHOXeCTBO HEOOXOIUMBIX MPUYUH UCIIOIHSIET, @ COBOKYITHOCTh JJOCTaTOYHBIX MPUYNH

WHUIUUPYET (3aIyCKaeT) BHI30B CIIE/ICTBUS.

['oBOpsi 0 MOCTaTOYHBIX MPUYMHAX, HAJO BO BCSKOM CIIy4ae OXKHUJIATh TMPEXKIEC BCETO
BO3/IeiiCTBIE HEOOXOIUMBIX MPUYHH, KOO caMO MO ce0e COCIOBUE «OCTATOYHBIC TPUUUHBDY
BBI3BIBACT BIICUACTIICHUE, UTO OJHUX TOJBKO JIOCTATOYHBIX MPUYUH XBATAET, YTOOBI BHI3BATh
CIIEJICTBUE.

Hwmes B By NPUBEAEHHYIO KIACCH(PHUKAIUIO MPUIHH,PACCMOTPHM TIEPEX0]] 00bEKTa M3
HCXOJHOTO COCTOSIHUS S B MPEABEICHHOE JOCTOBEPHOE COCTOSIHHE — MPEEMHHUKA WU B OJHO
W3 TPEABUIECHHBIX BO3MOXHBIX COCTOSIHHM - TIPEEMHHUKOB §', BO3JCHCTBOBAT JIU HAa OOBEKT
CTUMYJI X BOXMOKHO BMECTE C HEU3MEPUMBIMH (HESBHBIMU) WJIA C U3MEPUMBIMH (SIBHBIMU) Z
Bo3MyIieHUsIMHA. C OHON CTOPOHBI, HAXOIUTCS JIU OOBEKT B TOCTOBEPHOM COCTOSTHUM — TIpe-
€MHHUKE WIH B OJHOM U3 BO3MOXKHBIX COCTOSIHUN — MPEEMHUKOB §’, TO JJOCTOBEPHO HAXOAUJICS
B MCXOJHOM COCTOSIHUU S, U C JIPYTOd, HAXOIUTCS U OOBEKT B UCXOAHOM COCTOSIHUM S U
BO3JICHCTBYET JTU Ha OOBEKT CTUMYJ X BO3MOXHO B MECTE C BO3MYIICHHEM Z, TO OOBEKT
BCer/ia mepenIeT B COCTOSHUE — MPEEMHHKA S

TakuM oOpa3oM, HEOOXOAMMOW W, TEM CaMbIM, UCIOJHUTEIHLUON MPUYMHOMN Mepexonaa
MEXJIy COCTOSHHUSMU €CTh €ro HCXOAHO€ COTCOSHHE M JOCTaTOYHBIMH U TEM CaMbIM
WHULIMATOPAMU CONPUYMHAMU TIEPEX0Ja MEXKIY COCTOSHUSIMA CYTh CTUMYJ BO3MOXHO
BMecCTe C SIBHBIM Bo3MylleHHeM. CoOCTOsHME HaJ0 TOrjJa CYUTaThb JAMHAMUYECKUM, a He
cratuyeckuM [2]. CTaTH4ecKUM XapaKTep COCTOSIHUSL C OJHOW CTOpPOHBI, HE JaeT
BOXMOKHOCTh O0OOCHOBaTh MPHUHIIMIT aBTOMATHYECKOTO ymnpaBiieHus bennmana: yrpaBieHue
€CTh (DYHKIHUS COCTOSHHUSA (u:S -> X :st), U C JIPYTOi, SBOJIOIUIO0 JTUHAMUYECKOTO

00BEKTa BBIJIAET 33 CAMOIIPOBUKHYIO.

CocTosiHuEe U CTUMYJI, BO3MOXXHO C SIBHBIM BO3MYILIEHHEM, 3TO BCE MPUUYUHBI IEpexoaa
MEXy COCTOSHUSIMHU. {711 aBTOMAaTM4YECKOTO BbI30Ba IEpexoja B JTUHAMHYECKOM OOBEKTe
HCXOJHOE COCTOSIHHE IepexoJa €CTh HEOOXOAMMON W JOCTATOYHOW (MCIIOJIHUTENBHON W
WHUALIMHAPYIOMEeH) TpuanHOr. CII0KIIOCh TOBOJIBHO YCTOMYMBOE MPEACTABICHUE O CTHMYJIS
[3], BO3MOXXHO BMECTE ¢ BO3MYIIIEHHUEM, KaK O €AMHCTBEHHON HEOOXOAMMON M JOCTATOYHOM
MIPUYMHE BBI30BA MEPEX0/a MEXKAY COCTOSHUSMU. BO3MOXHO (pakT, 4TO HE yAENAETCS BHU-
MaHue caMo Co0O0i pa3ymeromeMycsi OBITHIO OOBbEKTa B COCTOSIHUU, MPUBOAMT K YIIO-
MSHYTOH AEUCTBUTEIBHOCTH.

Heine y)ke MOKHO peKyppeHTHO (PEKYpPCUBHO) ONPEACIUTh COCTOSIHME aBTOMATa!

a) HavaJbHOE COCTOSTHUE (HEAEIMMOE «COCIOBUEY) €CTh COCTOSTHUE,
0) ecnu s COCTOSTHHE, TO €T0 MPEEeMHHUK S’ €CTh COCTOSHUE,
B) HHUYTO JPYroe€ HE SBIISIETCS] COCTOSIHUEM.

HanomHuM 4TO mpeauKanusi COCTOSHUSL — MPEeMHHUKA (ITOCTAUKALUS COCTOSIHUS — IPEJ-
IIECTBEHHHUKA) B OOIIHOCTH, 33 UCKIISTYCHUEM JIETEPMUHUPOBAHHOTO aBTOMATa, HE OJJHO3HAY-
Ha (0e3 UCKITIOUYCHH ) HEOJHO3HAYHA.

3. JIluHAMHYeCKHH JTOrMYecKHid 00beKT
[TockonbKy, ¢ OHOM CTOPOHBI, MOJIENIb 0OBEKTA OTPAKAET MO OTHOIICHHUIO K IEJIH TTOHU-

MaHUsl MOJIEIH CYIIECTBEHHBIE aCMEKThl 00bEKTa: Kay3albHbIE M BPEMEHHBIEC, U C JIPYTOH,
00BEKT sBIsETCST MaHU(decTarueil cBoel MOJIe, TO MyCTh 3aJaHa KOHEYHO — aBTOMaTHAasI



MOJIeTTh HEACTCPMUHUPOBAHHOTO, CIICII. JJETCPMUHUPOBAHHOTO JUHAMHYECKOTO JIOTHIECKOTO
o0bekTa)*

a=(xxp?].s.v.6. 2/A)

rae X, Z, Su Y — andaBuThl COOTBETCTBEHHO BXOJIOB, BO3MYIIICHUN, COCTOSTHUN M BBIXOJIOB,
z
2” — MHOKECTBO BCEX MOJIMHOKECTB andaBuTa Z, O - OTHOIICHHUE, Crell. (PyHKIIUS, TIepPeX0/0B

5:S><X><S:<s,x,s'>
B YaCTHOCTH

§:S><X><B]—>S:<s,x,[;]>|—>s'

rac s - aKTyaJIbHasgd MHOro, CIiCl. OJHO3HauHad MpeauKaiuusd COCTOAHHA — MPCCMHUKA, a4 HE
caMo cocTosinue — npeeMHHuK (!) U A - OTHOIIeHHE, crietl. (PYHKIUs, BEIXOJ0B Mun

l:SxXxY:<S,x,y>
B YaCTHOCTH
i:SxXxB]—)Y:(s,x,[;])Hy

u A - pyHKIms BeIxo10B Mypa

A:S>Y: s>y

VA o
npuiem 5 — IIOJIHOC p2136I/IeHI/Ie Ha Z (5 c?2 ) C TEM, 4YTO OJA KaXA0HU CUCTCMbI BO3MOXHBIX

Nepexo/10B {5 (s, X, ig): s’} HMeeT MecTo cBo¢ paszbuenue ;. KoHeuHo, MOXkHO momyc-

5 €3
Z|
i=1
HOro mepexonaa. (3aMeTHM, 4YTO HE TOBOPUTCS O OTHOIIEHHH BBHIXOJO0B Mypa, 100
«paCHICTUISATEY COCTOSIHUSI S HeNb3s.) Beap Ha noruueckuil 00beKT (M 0ObEKT caMm Ha cels)
MOTYT CITy4alfHO BO3JICHCTBOBATh BO3MYIIEHUS WJIM HEU3MEPUMBIC (HESBHBIC), WIH U3MEPHU-
MbIe (siBHBIE). B037eicTBYIOT 1 Ha OOBEKT BO3MYILIEHHUS MO0 HEsBHBIE, JTHOO SIBHBIC, TO
MOJIETIbI0 O0BEKTa €CTh COOTBETCTBCHHO HMJIU HeeTePMHUHUPOBAHHBIMN, VI IeTEPMUHHPO-
BAHHBIH ¢ BO3MYIIAKIIUM BXOJ0M, KOHEUHBIA aBTOMAT. [leTepMUHUPOBAHHBIE aBTOMATHI
0e3 BO3MYIIAMOIIETO BXoaa OyaeM B JallbHEHIIEM Ha3bIBaTh CTPOr0 JeTePMHHUPOBAH-
HBIMH. ) **

Eciu oTHomieHus, crniei. (hyHKIIMHU, MEPEXOJ0B WIIM BBIXOJOB aBTOMAaTa YacTUYHBI, TO
MOTOMY, YTO CyOBEKTYy MX 3HAYEHHsI B HEKOTOPOI TOUKE HE M3BECTHBI WJIM, YTO CYOBEKT MX
HE CUMTAeT MHEPECHBIMU. Torjga 3HaUeHUsS MPUACTCS CYOBEKTY MOOIpPeneiInTh, K00 00BEKT
BpSJ JIU PEIIMT, KaKoe 3HA4YeHHE JOKHO OBbITh B TOW WJIM MHOW TOYKE, MO KPUTEPHUSIM
MaKCUMU3HUPYIOIINM MOJI€3HOCTh (MUHIIIU3UPYIOIIUM 3aTPaThl) TOOMPEACTICHHUS.

TUTh Pa3OueHne 2 = {{zi }} JJIs BCEX BO3MOKHBIX MEPEXOJIOB MM 2 = {Z} 17 J0CTOBEp-

)* Ilycte M — mHOXecTBO U m € M ; Torna [M] =M wnu {e} u [m] =m wunu e (e — mycroe
CJIOBO).
)** HamoMHHM, YTO KJIacChl 3 IIOJHOTO pa30ueHus 2 (3 € 4) Ha Z HEMycCThl (3 # &), B3aUMHO
JU3BIOHKTHBI (; M 7 = J TPH i # j) U UTO U 5. =2.

5i€3



[Tone3HBIM CpeaCTBOM ISl HAXOXKICHHST BOXMYIIAOIIHX SIBJICHUH 3 U JUIS TIPOBEPKH T10JI-
HOTHI pa3Ouenuii 2 Ha Z sBistorca k — meonsle kapTel Kapnaga (Karnaugh) m Mapksanna
(Marquand) B ciydae & OWHApHBIX BOXMYIIAIOIIMX BXOOB z; 00bEKTa (HEemyTaTh ¢ OyKBaMU

k
andaBuTa BO3MYIIEHUH), T.e. Z = ‘xl{zi"' }U = {zf" z30 .zt }< ,rnec € {0, 1} nz° =
i ;

0'1,0'2,“.,0,{>

ZOV ZO.

ITpumep 3.1. Ilycts k= 3; Torga Z = {zf‘ zy% z3° }<

23

Z)

Z1

2] k2)

ITocTpouTh IUXOTOMUIO 2 = {zl Z, } Ha Z 10 BBIIIE€ MPUBEICHHON KapTe:

51 =2,V 2,23V 2,25, 5, =2,2, 000 5150 =0 1 51V =1. u

Ecnn B xoHeyHOM aBTOMatre MMM MMEEeT MECTO S = {S} QS| = 1), TO OTHOLICHHC, CIICII.

(GyHKIUIO, TIEPEeX0/I0B

5:{s}><X><{s}:<s,x,s>

5:{s}xXx[5]—>{s}:<s,x,[;]>l—>s

MOKHO (OpMalibHO, HO He (HaKTUYEeCKH, MO0 CTATHUECKUI aBTOMAT 3BOJIIOLMOHUDPYET
IIOBTOPSIS1 BUPTYaJIbHBIA MEPEXOJ «BOKPYI» COCTOSHUSA S, THOPUPOBATh U OTHOLIEHUE, CIIELL.
(YHKIHIO, BBIXOJIOB

B 4aCTHOCTH

A {S}xXxY:<s,x,y>
B YaCTHOCTU

/Iz{s}xXx[g]%Y:<s,x,[;]>l—>y

MO>KHO (hOpMaIIbHO, HO HE (PAKTUYECKH, MOTUPHUIIUPOBATH

l:XxY:<x,y>

B 4aCTHOCTH

A Xx[gloY:x[5]) )y



(Moau¢unmpoBaHHasi TaKUM CIIOCOOOM (DYHKIHS BBIX0I0B Mypa ctasia Obl TOCTOSHHOU — A
{S}I—) Y : s+ y. 3naunt, aBToMaT Mypa oTpakaer ¢akT, 4TO MPUUYMHA BCETIa BO BPEMEHU

OIepeKaeT CJEICTBUE, TOr/la Kak aBTOMAT MMM OJHOBPEMEHHOE MOSIBICHHE UX 000MX
nomyckaer.) Takum oOpa3zoMm, ¢QopmanbHO, HO He (DAKTUYECKH, BMECTO MOJEIH

<X x[ZZ],{s},Y ,0, /1> MOXKHO CYUTAaThb MOJIEIbI0 CTATHYECKOr0 O0BEeKTa MOAU(UIIHUPO-

BaHHBI KOHEYHBIN aBTOMAT <X X [2Z ], {s }, Y, i> .

[TpuBeneHHas MoJelb ABISIETCS yIOOHBIM BbICKA3bIBATEIbHBIM COKPAIIEHUEM, HO KOTOPOE
HEJb3sl IPOU3BOJILHO TOJIKOBATh, HE 3HAsl €r0 MPOUCXOXKIACHUE. A UMEHHO, WHOT/Ia CUUTAIOT
an(aBUT COCTOSHUM MO3TOMY IMyCThIM (S = J); Toraa MOXKHO JIHITh METahU3MIECKH UTHO-
pupoBath & : J x X x J, cnen. 8 : & x X x [g] = & wunmn mogudunuposats A : J x X x Y,
B UaCTHOCTU A : I x X x [g] = V.

HMNHorna Ha3pIBAIOT CTAaTUYECKUIT KOHEYHEIM aBTOMAT <X X [ZZ ], Y, /1> KOMOMHAIIMOHHEIM,

YTO HE COBCEM TOYHO, MOO TaKKe AUHAMHYECKMH KOHEYHBIM aBTOMAaT MOJXKET ce0sl BeCTH
KOMOUWHAIIMOHHO.
OnpenenuM peKyppeHTHO TPAEKTOPHIO COCTOSTHMIT B KOHEUHOM aBTOMATe:

a) O(s,x,s"),cren. (s, x, [#]) =" ecTb TpaeKTOpHUsL COCTOSHUM,
~ ”n
0) (CONpPSKEHHOCTh COCTOSIHHIA) €CITi O (s, X Xig oo Xy ys S ), creu. o (S, Xy Xig oo Xy g

o o "
l?n iz e Bisod J) =", €CTb TPAeKTOPHS COCTOSIHUIT 1 {5 (s, Xy Xy e Xy S )}*
{5 (s", x,,5") = {6 (s, x,, x,, ...x,,,8')}, e * - onmepaTop CBEPTKH OTHOMICHHI, CIIeI.

— oot
6 (5 (Sv Xin Xin "'xi,l—l’[7i1 Firee Fij-l ])= xil’[;il ])_ J (Sv X Xin -'-xi,z—lv[?il FireeFii-l ])_ s, TO
i o
5(s,x” R ), cneu.5(s, X, X, ...xi,,fl,[;i1 %z---ii,m])— s', €CTb TPAeKTOPHS
COCTOSIHUH,
B) HUYTO JAPYTO€ HE SABISAETCS TPACKTOPUEH.

0O0603HaYMM MHOXECTBO HaYaJIbHBIX (KOHIIEBBIX) COCTOSIHUHN TPACKTOPHH COCTOSIHUHN depe3
I (F) — I, F c §; HallOMHOM, 4YTO KOHIICBBIM COCTOSHHEM S’ Ha3bIBACTCS COCTOSHHE
yCTOMUMBOE JUIsl CTUMYJIA X7, T.€. O (8, Xy, 8"), crient. O (s', Xi, [5i]) = s'. HazoBem TpaekTopuu
COCTOSIHUH, JJIST KOTONBIX Xj1 = X2 = .. =Xy = X U S € I co0OCTBeHHBbIMH; eci s’ € F, TO
COOCTBEHHYIO TpacKTOpHIO Ha3biBalOT XaddmenoBoil (dhynmameHntanpHON). COOCTBCHHBIE
TPAEKTOPUH COCTOSIHUI BOTUIOUIMIOT AMHAMUKY 00beKTa. TpaekTopuu COCTOSHUM, HE SIBIISIET-
Cs KOTOpbIE COOCTBEHHBIM, CYTh BBIHYXkKJI€HHbIE, W00 BBIHYXICHHBIX TPACKTOPUU
MIPEJICTABISAIOT COO0M CBEPTKH, peliaeMble CyObeKTOM, COOCTBEHHBIX TPACKTOPHI, peaTucTh-
YecKd (PYHIAMCHTAIBHBIX, 32 HUCKIIOYCHHEM KOHIICBOW TOATPACKTOPHH, MOXET OBITh
koTopast HexaddmeHoBa BUA.

Ocraetcst 0000IUTh OTHOIICHUE, CTIeIl. (PYHKITHIO, TICPEXO/I;:

S (S{l} w Y 2edh o S{+1}): (S{l} s Y 2t} o S{l})* (S{l} % X1 5 S{l+1}):

! !
<<S, Xy Xy e Xj >, Xy, S > (: <s, X Xy oo X, )5S >)

CIICII.



<<S’x11 X xi,z—l’[iil 552---%,1—1]>axil’[5il] > s’ (= <S, Xip Xig wee Xy, [7:1 Fine i,1]> = ) )*

[Ipumep 3.2. IlocTpouTh COOCTBEHHBIE TPACKTOPHUH COCTOSHUW aBTOMAaTa, 3aJaHHOTO
Tabnuiei nepexonoB (Tab.3.1.), HAXOAUTCS X aBTOMAT B HAUaIHbHOM COCTOSIHUU | ¥ BO3/€Hi-
CTBYIOT Ha HEro CTUMYJIbI a, b, ¢, cz1, 22, cz3:

1 % 55 9 5449 43 4 56

G AN B R SR R G SR S A

e G O
N ¢
g7 S0

CZ1

P

(74 (674 (74
—»1 —1l 2 =L 33 =145

()

czZ czZ czZ czZ czZ
—» 1 =2 50 22 54 T2 55 T2 5,6 22 33

Qe

cZ (674 CZ (674
—] —= 2 =3 53 S5 5 37

WM BBIHYKIACHHYIO TPACKTOPUIO HAXOOUTCA JIM aBTOMAT B HAYAJIBbHOM COCTOSHUH 7 u
BO3IIGI>1CTB}’CT JIM HaA HET'O BXOJHOC CJIOBO 3a/laBAa€MO€ CY6’I)€KTOM ac.

Y S =llit 5> S s (=) mpui=1,2, .., 0+1, X"V =12 -1} X1 x,,
2 Xy el =1 X, (: Xip Xip e Xy )},X“} = {{l}—) Xl x, (: X, )}1/1 aQHAJIOTUYHO YIS
5{1’2 """ i 5{’} . Tlosromy ne mogxomur S' = S Bmecro S wm X, X' = X smecro X 3/ x 1
1703071 3{’},5{1} =% BMECTO 5 .20} 5“? [Toromy, uto mms S'wm X' wm 51 CJIOBO JJIMHOM
B OJIMH [ > S WIH [ > XWIK I > zHAX S Wi X Wik 4 coBnano Obl ¢ OyKBOM s MM X WM 7

u3 S Wi X WM 2, 9TO HE JIOIYCTUMO, XOTsl COKPAILIEHHAs 3aIIUCh CJI0B B CKOOKaX MOXKET 3TO
HaMeKarTh.



c

ey A e g N FTT ()

C
—cM. Ta0. 3.1. Tpaekropuu coCTOSTHUI 0003HAUEHBI CIUIONIHBIMU JTUHUSAMHU cO cTpesnkamu. B

Tab6. 3.1. Tabnuna nepexoJ0B aBToMaTa U3 nmpumepa 3.2.

S!
z a b c czy CcZy CcZ3
S
—f»1 5 7 KQ‘ 2 2 2
A i | | |

2 1T ,l. 4 /3,4 Y3 .| Y4 v3
[ | |
3 T6 T6 ((?/,5 57 (3) 57

4 '3T '3y \(4) 5 5' ‘5 (4)

5 4 7 ‘2\’,6, 7 v2 v v6 v 7

[ |

6 (6) v 5 v 3/ v 3 v 3y |v 3

5 7 2 V2 v (7 (7 (7) (7N

O4eBUAHO, YTO NUHAMUYECKHI OOBEKT HE BBIMOIHSIET CBOM COOCTBEHHBIC TPAECKTOPUHU
COCTOSIHMM  CIIOHTAHHO (CTUXWWHO), WJIM YTO BIOJb COOCTBEHHOW TPACKTOPHH
«CaMOMPOBUTACTCS», a JIF0OOU Mepexol MEXIy COCTOSHUSMU, COMPSHKEHHBIMU B COOCTBEH-
HOW TPaeKTOPHUH, JOCTOBEPHO HCIIOIHSIET UCXOHOE COCTOSIHHE TIepeXo/1a.

Heine Taxke siCHO, 9TO yHpaBsTh TUHAMHUYECKHM OOBEKTOM Oecmosie3Ho, n0o CyOBheKT
WA YTIPABISIONIEE YCTPOHCTBO BBOJS YIPABISIONIEE BO3JIEHCTBHE X B OOBEKT, HAXOIUTCS
KOTOPBIi B HCXOJHOM COCTOSIHUHM, 3aCTaBUT OOBEKT BBINOJHUTH CaMOMy ce0e CBOIO
COOCTBEHHYIO TPAaeKTOPHIO COCTOSIHHIA: JIMOO JOCTUTHYB yCTOMYMBOE KOHIIEBOE COCTOSHHE,
1160 O6e3rpaHIYHO MOBTOPSIS COCTOSHYECKHUH ITUKIL.

BBoauT 51 cyOBEKT BpyYHYIO MOCIENOBATEIHHOCTD YIPABISIONNX BO3JICHCTBUIA B JIHHA-
MUYECKUHN YIIPABISIEMbI 00BEKT, MOKET JOOUTHCS BBITIOJHEHUS TPEOyeMOUl BBITyCcKaeMOn
TPAaeKTOPUM COCTOSIHUN B 00BbeKkTe. Ho ecnm cyOBeKT nenerupyer cBoe IeeHANpaBICHHOE
MOBE/ICHHUE Ha yIPABISIONIEE YCTPOUCTBO, TO TIOCKOIBKY YIPABIISIIOIIEE YCTPONUCTBO TOIKHO,
Ha OCHOBaHHH MMEIOIIECTO COCTOSHUS YIPABIIEMOT0 00BEKTa, YIPABISIONIIM BO3ICHCTBHEM
ABTOMATUYECKH C OJIHOM CTOPOHBI, MOIJCPKUBATH OOBEKT B YCTOMYHMBOM KOHIIEBOM
COCTOSIHUH, U C IPYTOH, TIEpPEBECTH OOBEKT B APYroe COCTOSHHUE, TIOCTOIBKY YITPABISIONICE
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YCTPOMCTBO SIBJSIETCS HEeAeTepMUHUPOBAaHHBIM (!) — cM. mpumep 3.2. JleiicTBUTENBHO, YCTh
yIpaBIIeMblid OOBEKT BBIMOJHWI MO/ YIPABISIOMIAM Bo3feicTBueM x'' = u (s'") coOcTBeH-
HYIO0 cocTaBiisiroLlyt0 Xad@meHa BbIHYkKIEHHON TPaeKTOPUH, T.€. IyCTh HAXOAUTCS B YCTOM-
yuBOM coctostHuu s' (O (s”', x"', '), cmen. & (s”, x"', [#'']) = §"'). Ilyckail 00BbeKkT coOupaeTcs
BBIMIOJIHUTh ~ BBIHY)KJICHHYIO  TPAaeKTOPUIO, BBIMOJHAS  CJIE3YIOIIYI0  COCTABIISIOLIYIO
COOCTBEHHYIO TPACKTOPHIO IO/ YIPABISIOMNUM Bo3aeicTBueM x' = u (s''), T.e. & (s, X', §'),
ceu. O (s”, x', [']) = s', npuuem s" # s"'. OTcrona, TOJKHO OBITH X' # X', YTO «HEMOCUIBHO»
JEeTEPMUHUPOBAHHOMY YIPABJISIOMIEMY YCTPOHCTBY, 32 OJHUM JIMIIb UCKIIOUEHUEM: €CIIH
X'=u(s",4)Yun x'=u(s", ) opu 5’ # 5, T0 X" # X', Mackupys, TeM caMbIM, SIBHBIM
BO3MYLICHHEM HEJETEPMHUHU3M YIIPABISIOLIETO YCTPOICTBA; MPUBEIACHHAS XUTPOCTh YacTO
npumMensierca. Ho 4To genmaTth B cilydae CTPOrO JETEPMHHHUPOBAHHOTO WIIM HEJACTEPMUHU-
POBaHHOTO yIpaBisieMoro o0beKkTa?

Tem He MeHee, YNPaBISAIOT TUHAMUYECKHMM OOBEKTOM, 3acTaBisisi €ro BBINOJHATH
COOCTBEHHBIE WJIHM BBIHYKJICHHbBIE TPAEKTOPUU COCTOSTHUM [2, 4 - §].

BepneMmcs onsiTh K mepexoty MEXIy COCTOSHUSMHE O (s, X, '), cre. d (s, x, [z]) = 5. Ile-
PeXoll MEXly COCTOSHUSIMU C PEaTUCTUYECKON CTOPOHBI, JJIUTCS HEKOTOpOE BpeMs, U ¢ (op-
MaJIbHOM CTOPOHBI, NPOMCXOJUT MIHOBEHHO. B camom nene, 0ObEKT, OKHHYTh HCXOJHOE
COCTOSIHHUE S, HO €Il€ HE JOCTUTHYTh KOHIIEBOE COCTOSTHHE ' MEPeX0ia, HaXOAUTCS B «IIpOMe-
KYTOUYHOM» - HEHaAOJI01aeMOM, HEMHTEPECHOM COCTOSHHUH, HE YBa)Ka€MOM KOHEYHO — aBTO-
MaTHOH MOJENbI0. Y IOBIETBOPSISL PEAIUCTHUECKOMY M (OpPMaIbHOMY TpeOOBAaHUSAM IO
MIPOJAOIDKUTEIHLHOCTh TIEPEXOJIOB, OTOXKIECTBIIIIOT MPOMEKYTOYHOE COCTOSHHE Iepexoja
pEATUCTUYECKH C MCXOJHBIM COCTOSHHMEM s (Hampumep aBTOMaT Muim BbIpaOaThIBAaeT
PEaKIHIo y B TEUEHHUE Mepexo/1a) WK (GopMaabHO C COCTOSIHUEM — IMTPEEMHUKOM s’ (Harmpumep
yKa3aTesb CTPEMJICHHUS Iepexo/ia B TAOIHIIC IEPEX0/I0B).

4. I'pad — cxema ajnropurMma JaeiicTBUs TUHAMUYECKOr0 00beKTa

ITo [9] rpag¢ — cxema anroputma (I'CA) — opueHuTpoBaHHas CBsA3HAs AMarpaMma,
cojiepxaiiasi oJHy HadaiabHyto (H), o1Hy KOHIEBBIO (K) BEpIIMHBI U KOHEYHOE KOJIUYECTBO
OIIEPATOPHBIX U YCIOBHBIX BEPIIMH:

S O A

\ 4 A 4

l

KonueBasi, onepatropHas ¥ YCJIOBHas BEpIIMHBI MMEIOT MO OJHOMY BXOJly; HayajabHas

BEpIIMHA BXOJOB HE HMMeeT. HauanmbHas W omnepaTopHas BEPIIMHBI UMEIOT MO OIHOMY

BBIXO/Y, a yCIIOBHAsl — JIBa BBIXO/a, TOMEUEHHBIX CHMBOJamu O (HempaBna) u 1 (mpaBna).

KonmeBas BepmuHa Bexof0B He uMeeT. [ CA yIOBIETBOPSIET CIECAYIONIAM yCIOBHSIM:

- BXOJbI U BBIXOJIbI BEPIIUH COEAMHSIIOTCS APYT C IPYTOM C IOMOIIBIO JIyT, HAPABIECHHBIX
OT BBIXOJ/1a KO BXOJY,
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- KQXKJbIH BBIXOJ COSJMHEH TOJHKO C OJHUM BXOJIOM,

- 1000 BXOJ] COSUHSACTCS XOTS OBbI C OJJHUM BBIXOJIOM,

- mro0as BepLIMHA TUarpaMMBbl JIEKUT N0 KpallHel Mepe Ha OJJHOM ITyTH U3 HadaJlbHOM Bep-
IIMHBI B KOHIIEBYIO BEPIIHMHY,

- OJIMH U3 BBIXOJIOB YCJIOBHOM BEPIITMHBI MOXKET COSAMHSITHCS C €€ BXOJOM, YTO HEJIOYCTUMO
JUISL OTIEPaTOPHON BEPIIMHBI; YIIOMSHYTHIC YCJIOBHBIC BEPIIMHBI HA3bIBAIOTCS HHOTIA
KIY UMM,

HeckpuntuBHas (dheHomeHonorunueckas) moaenb)* na 1'CA odwekra [5, 7] pacmnonoraer

BBIXOAHBIM ajndaBuToM Y u m OuHapHbiMH BXomamu x; (i = 1, 2, ..., m; x; € {0, 1}). Han

m
BxomueM andasurom {0,1}" = x {x."f’ }U = {xl" LXS X }<U 010nnc,) SANAHBI TIOIHBIC pa3OHe-
i=1 i 1,02 a

1 m  )Jo,,0,,...,

Hus 4. B I'CA aBToMaTa B KaKIyI0 YCIOBHYIO BEPIIMHY 3€MUCHIBACTCS OJUH U3 CHMBOJIOB

X; Ha3bIBAIOTCSA KOTOPBIE JJOTHYECKUMHU YCIOBUSAMU.)** Pa3periaeTcs B pa3InyHbIX YCIOBHBIX

BEpILIMHAX 3alMCh OJMHAKOBBIX CHUMBOJIOB X;. B KaxJoil omepaTopHON BepIIMHE 3allu-

CBIBAETCSl DJIEMEHT ) BbIXonHOTO andasuta Y (v € Y). st Toro, 4T00BI MOJIYIUTH KOHEUHO

— — aBToMatHylo0 Mozenb, B ['CA oObekTa Hajo euié pasMEeCcTUTh COCTOSHHUS aBTOMAara B

3aBUCUMOCTH OT TOT0, ABJISIETCA JIM KOHEUHBIM aBTOMAT aBToMaToM Muin unu Mypa. Bxoasl

BEPILIMH, CIEAYIOIIUX 3a OMEepaTOPHBIMU, OTMEYaeM uyuciamu 1, 2, ... k 1Mo cleayoumm

TpaBUJIaM:

- yucnoM | (HayalbHOE COCTOSIHME) OTMEYAaeM BXOJ BEpIIMHBI, CIEAYIOIIeH 3a HauaabHOM;
BXO/1 KOHIICBOM BEPILIMHBI OTMEYAEM YUCIIOM k (KOHIIEBOE COCTOSIHHE),

- BXOJl BCEX BEPIIHH, CICIYIOIINX 3a ONEePAaTOPHBIMU, TOJKHBI OBITH OTMEUEHBI,

- OTMEYaeTcs JIM BXOJ BEPIIUHBI, TO TOJIBKO OJJTHUM YUCIIOM,

- BXOJbl PA3NMYHBIX BEPIINH, 32 UCKIIOYCHHEM KOHIIEBOM, OTMEYAIOTCS Pa3TUYHBIMU
YHUCJIaMH,

WIM HavallbHasi, KOHIIEBas M OINEpaTOpHbIE BEPUIMHBI OTMEYaroTcs uuciaamu 1, 2, ..., k mo

CJICYIOIIUM MPABUIIAM:

)* Ilox peHOMeHOTOTHYECKOH (aBTOMATHON) MOJIENbIO HEAETEPMUHUPOBAHHOTO, B YaCTHOC-
TH JICTEPMUHHPOBAHHOTO, JIOTHYECKOTO O0BEKTA TOPO3YMEBAIOT YIIOPSIOUCHHYIO YETBEPKY

<X><[2Z],Y,B,s>
/i€ oBe/IeHne B — OTHOIIIEHKE, B YaCTHOCTU (DyHKIUS
. + + .
B: {s}xX xY .<s, Xig Xig s V1 Vi >
crertl.
. + + + .
B: {SH}XX XB ]—) Y .<s, X, Xy ...,[;l.l Fir ]> =Y Ve
S — HavabHOE cocTostHUE U + - kpacTuk Kieithu (Kleene) o0o3Havaromuii MHOKECTBO BCEX
CJIOB (32 UCKTIOYeHHEM MeTaU3UYECKOT0 IMyCTOro CJI0BA) HA/A ajaaBUTOM.

)**  I'CA ynobHa 11t cyObeKTa, BOCHPHUHUMAET KOTOPBIA C YyIOBOJIBCTBHEM BXOJIHBIC
BO3/IEUCTBUS MIOCPEICTBOM BBIIIOJHEHUS WM HEBBITIOJIHEHUS YCIOBUI:

{xi }:’; - {0, 1}: x, =0 (: )?l.) HE BO3JICHCTBYET JIM X; HAa 00BEKT, x;.-—> 1 (= x;) B oOpaTHOM

cily4ae.
Camo caboii pazymeercsi, 4YTO peabHbIl 00BEKT «HE COOUPAETCS BBIMOJIHAT YCIOBUS,
HaKJIaJIbIBAa€MbI€ Ha HETO YEJIOBEKOM.
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- 4ucioM | oTMeuaeTcs HavaidbHasA, a YUCIOM k KOHIIEBas BEpIINHA,

- pa3IuyHbIE ONEPATOPHBIC BEPUIMHBI OTMEYAIOTCS PA3IMYHBIMU YHCIAMH,

- BCE OIEpaTOPHbIE BEPILNHBI JOJIKHBI ObITH OTMEUEHBI,

C TeM, 9TO B 0GOKX CIIyJasx, T.e. aBToMaToB Mumu umi Mypa, nmeer mecto k =| S .

ITpumep 4.1. TlocTpouTh KOHEYHO — aBTOMATHYIO MOeNb 00bekTa 3amanHoro / CA — puc.
4.1. c pa3MelIeHHBIMU COCTOSTHUSIMU aBTOMaToB Muu (N77) unu Mypa (NM), rne N — Homep
coctosHus. OTcrolla, AUarpaMmbl MEPEXOF0B U BBIXOAOB aBToMata Muim (puc. 4.2.a)) u
Mypa (puc. 4.2.6)) , npuyeM UCKYyCCTBEHHO BBEJIEHBI: nepexosl u3 3M B SM u u3 4M B SM
W omeparopHas BepHIMHA — cocTosHus Munm M. He ObITh (QUKTUBHON omepaTopHOH
BEPIINHBI, C (JaKTUIECKOH CTOPOHBI aBTOMATY HE TJI€ 0)KUIATh «BBIMIOJIHEHUS YCIOBUS» X; =
=1, u ¢ popmanpHOI CTOPOHBI aBTOMAT momnanan Oet u3 177 B 377vmm w3 1M B 4M 1ipu

()_cl V)?z)x2 =X X, HX0Td X, x, AX; =0, Xx, vXx =x Vvx, #l. u
IM
V4
0
X1
1 I B
oM » M —
27 ¢ w
0 0
X2
1 1
| X3V X3X,
X4
0 x;x,
M » aM V3
I >

KD 6w

Puc. 4.1. Ormeuennas /' C4 aBromata u3 npumepa 4.1.
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x1/ y1 %/)’3’ X4/ Y5
%

)_Cz/_

0)
X3 X,
My *BM /y
RN 01,92 +,.03,.04
~ A\ X, X, X" X
X1 \\\(rr.frmrrmnu\ 1 2 3 4
— Ry
X3 X4
v
- { 01,92 +,.03,.04
,’((r;hrrn\‘/rrmrn\xl x2 x3 x4
X2 \

M/ y

Puc.4.2. Jluarpammbl nepexo/10B aBTonatoB a) Muiu, 0) Mypa noctpoennsie o /' CA u3
puc. 4.1., npumep 4.1.

Cpa3y BuAMO, YTO B CHJIaX MPUBEACHHOH [5, 6] aeckpuntuBHOil Moaenu (B hopme ' CA)
€CTh TOJIbKO JIETEPMHUHUPOBAHHBIC JUHAMHYECKHE 00BEKThl. [loaTOMY HMKE TpeaioraeTcs
KOHEYHO — aBTOMAaTHas MOJIeIb IMHaMu4deckoro oobekra B popme I'CA.

CtumynamMu X OTMEUAIOTCs ONepaTOPHbIE BEPIIMHBL, BBEJEM €lI¢ OMHAPHBIC MPEIUKATHI:

- pt:Z—> {0, 1}: z +> 0, HE BO3ACHCTBYET JIM z HA 00BEKT; z > |, nHaye,

- pt:§S—> {O, 1}: s 0, He HaxoaUTCA JIM OOBEKT B §; § > 1, NHaUe,

3aMMCBIBAIOTCSl KOTOPHIE B YCIIOBHBIE, Cliei. B xkaymue, BepmuHsl / CA. PaccMotpum Gonee
MOJPOOHO 3aluCh NEPEeX0J0B MEXKAY COCTOSHUSAMH COOCTBEHHOH TPAaEeKTOPUHU COCTOSHHMA
cpenctBamu [ CA. HagaibHOE COCTOSIHUE Sy YCTOHYMBO JIJIsl JIFOOOTO pa3leluTeNsl — Kak
MpaBUJIO, HEMyOJIUKOBAHHO CUMBoOJIA andaBuTa X — B TOM 4Hcie A rnpodena ( ), T.e.
8 (s, L—)=sy (puc.4.3.a)); MOXKHO IPUMHPHTBCS C COKPAIICHHOI MKOHO# (pHc. 4.3.6))
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c TeM, 4To Juid (akTuueckoro Hauvana (H = 1) umeer mecto (lv ptis " i)pt (s H)= pt (s H).
Ecmm sy — KOHIIEBOE COCTOSIHME COOCTBEHHOW TPAeKTOPUH, TO UYepTUTCs pric. 4.3.B).
JocToBepHble & (s, X, [z]) = s' NI BO3MOXKHBIE NIEPEXOIBI O (S, X, s') cxBauuBaer [ CA cnenys
COOTBETCTBEHHO pHC. 4.3.T), ). YCIOBHas BeplIMHA 10 puc. 4.3.€) — KIaylias U NPUBOAITCA
00a BO3MOXHBIX CIOCO0a, MPHYEM TIOJIB30BATHCS MOXKHO TOJIBKO OJIHUM U3 HUX, €€
pa3MelleHHs YCIOBHON BEPIIMHBI B MKOHE COCTOSIHUECKOTro mnepexoja. «O0paTHOe CBA3M» Ha
puc. 4.3.r), 1) U €) OTpakalOT OTOXKIECTBJIICHUE IPOMEXKYTOUHOI'O COCTOSHUS Iepexoja
o (s, X, [z]) =s'" wm o (s, x,s') C MCXOJHBIM COCTOssHMEM s. Knacchl 3 monHoro pasoueHus 2
Ha Z JUIsl IEPEXO0JI0B O (s, X, ;) = s’ MONyYaroT HaJIeKaNIeH KOMITO3HIMEH YCIOBHBIX BEPIIHH
OTMEYEHHBIX npeaukaramu pt (z). Ha puc. 4.3. ) ecTb npumep pasOueHus 3 = {z1 Z, Zy,

2, Z, 74,7, V z, | Hajl anaButoM Z = oY z)' 29z = l>:3<1 {zf" } B ciyvae HesIBHBIX BO3MY-
LICHUH, YCIOBHBIE BEPIUUHBI, BBIXO/bI KOTOPBIX HE MOMEYAIOTCS, OTMEYEHbI BOIPOCUTEIb-

HBIU 3HaKoM (?).
Br160p cOOCTBEHHBIX TpaeKTOpHiA 3a CyOBEeKTOM!

s T R s |
0
1

L | v
0
4 o ! C K D

0
pt(s) pt(s)

<
A"

Ve
A"
Ve
A"

] 7
’0_ 0? ?0
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Z3

21

73

Puc. 4.3. 3anuck B s3bike [ CA: ObITHE aBTOMAaTa B a), 0) HAYaJIbHOM Sy, B) KOHIIEBOM Sk
COCTOSTHUSIX;, TIEPEXOJIbI MEXIYy COCTOSSHUSIMH T) JJOCTOBEPHBIC, 1) BO3MOXHBIC; €) KAyIas
BEPIIMHA; K) IpUMep pa3OueHUs Hall aJi()aBUTOM BO3MYIICHUH; 3) HESIBHOE BO3MYIIICHUE.

IMpumep 4.2. Tloctpoutrs I'CA cOOCTBEHHOH TpaeKkTopur aBTOMATM U3 mpumepa 4.1.,
WHULAUPOBAHHON CTUMYJIOM ¢ Wi sy = | — cM. puc. 4.4. ]
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Ve
A"

5

A 4
A
—
o)

Puc. 4.4. I'CA coOCTBEeHHOI TPaeKTOPUHU COCTOSTHUM 13 pumepa 4.2.
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5. Cucrema aBTOMATH4€CKOro Jiornyeckoro ynpasiaenus (CAJIY)

BepHeMcst kK TUIOTCKUM IPUMEPAM U3 BTOPOM 4acTH CTATHHU.

ABTOp CUMTAET BO3MOXHBIM, YTO JIFOOE3HBIH YUTATEIh BMECTO O KOHEYHO — aBTOMATHOMN
MOJIENIU CUCTEM: BeTep — NBpPYCHUK, ConHile — 3eMisl Uiu Urpok ((pajbIIMBBIA) — UTpajibHAs
KOCTb CKJIOHEH T'OBOPHUTH CKOpPEE BCEro O KOHEYHOM aBTOMaTe: MapyCHHKa, 3eMIIM WU
UTpalbHOM KOCTU. B TakoM cilydyae aBTOp BBIHYXKJIEH CKa3aTh, YTO HHM NApyCHUK, HU cama
3eMIsl WM HU WUrpajbHas KOCTb HE SBISAIOTCS JTMHAMMYECKMMM OOBEKTaMHU; NMPUBEIEHHBIE
«OOBEKTB», €CIM HMHU HE YIPABISAIOT, KaXYyTCsl CTAaTUYECKUMH, HO MOIYT CTaTh
JUHAMUYECKUMH, €CIM UMM YIpaBisioT. [losTomMy HMX aBTOp Ha3Bal NHOTEHIUATbHO
auHamMudeckuMHu. (ITockonbky 3a 00BEKT IPUHUMAIOT JIUIIb TY YECTh PEAIbHOCTH, MOJEIIBIO
KOTOPOHM €CTh KOHEUHBI aBTOMAT, TO MOTEHUHUAIBHO TUHAMUYECKYIO 4acTh PEalbHOCTH, HE
MOJIETTUPYEMYIO KOHEUHBIM aBTOMATOM, JIy4IlI€ BCETO CUUTATh I1CEBI00OXEKTOM.)

B CAJIV «oxuBnger» ynpasismwoliee ycTpoucTBo (VV) «MepTBbIif» NOTEHLUAIBHO
JUHAMHYECKUN mceBA000BbeKT. Takum 00pa3oM, OTHOILIEHHUE MCEBIONEPEXOI0B, MOJEIUPY-
Iolee ICEeBIO/ICHCTBHE ICEBIO00OBEKTA, 3TO OTHOLICHHE MEXIY aadaBUTaMHM MAallWHHBIX
yIOpaBICHUH W COCTOSHHUM, OOpa3ylOT KOTOpPOE YIHOPSAOYEHHBIE TMapbl: MAaIIMHHOE
yHpaBJIeHUE, COCTOSHUE — IIPEEMHHUK S', TJIe 8" — KOHILIEBOE COCTOSIHHE BO3MOXKHBIX COCTOSH-
YECKUX [1€PEXO0/I0B, MHULIMMPOBAHHBIX MALIMHHBIM YIIPABICHUEM.

Cucremsl: Betep — mapycHuk, ConHie — 3emiis uiu ((panblIUBBIA) UTPOK — UTpaJIbHAS
KOCTb TPEACTaBIAIOT MO CyTH Jejla JUHAMUYECKHE CHUCTEMbl aBTOMATHUYECKOTO
(mormueckoro) ympasieHust (cM. puc. 4.1.), rae XOMUCTHYECKH YIPABIsEMON COCTaBIISIONICH
€CTh MOTEHLUUAIBHO JAMHAMUYECKUN MCEBAOOOBEKT: MAPYCHUK, 3eMJIsl WIIM UrpajibHasl KOCTb,
a yIpaBJISIO-IIMM KOMIIOHEHTOM SIBJIIETCS: KallTaH, BpalleHue 3eMJid WId Urpok. Berep,
ConHue UM pacrnopsauTeIb YCTAaHOBIMBAIOT 33Ja0lee yIpaBiIeHUE: oyem WU He oyem,
cusem WU He cusem, 8 UCXOOHOe NOJI0JCeHue WIA Ha cmoJl. YTPaBISIOLNEe CTaTUYECKHUe
ycrpoiictBa (VV): kanuran, BpamieHue 3emid (CKa304HbBIM NETyX WIH MH(pHUUYECKUEe
HampuMmep JApeBHerpedecknii ['emmoc wim aBpaaMOBCKHK OOT CKOpee BCEro IepeMeriay
Conue) win (¢panblIMBbIA) HUIPOK MOCPEACTBOM «MALIMHHOTO» YIPABICHUS: CHYCmums WIN
NOOHAMb, NPUGEPHY M WA OMEEPHYMb, NOOOPACHLIGAmMb UIN He N00OpaAchleams Ha OCHOBAaMHU
COCTOSIHUI MCEeBIO00BEKTA: naApyCHUK udem Ul He udem, OeHb W Houb U 1udpsl 1,2,...,6
3acTaBisAOT BBINIONHATE CAJIY CcOOCTBEHHBIE TPAEKTOPUM COCTOSIHUM, BHJ KOTOPBIX
BbIOMpaeT 3ajaroiiiee ynpasienue (puc. 4.2.).

3a/aroliee yIpaBis-
FOLLIUH
YHIPABIICHUC  Jerarpyeckoe MAaIlMHHOE i
— MTONEHIAITb]
praPHeHH HO JIWHAMU-
foriee > .
. YyecKui
YCTPOICTBO
[ICEBIO-
00BEKT
COCTOSTHUE
|

Puc. 5.1. Jlunamuueckas CAJIY.
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60, cn

60 , ANV ne
yy:
3a1. ymp. 60 80 60
s nu nu nu
Malril. ymp. cn nn nn v nc
napyCHUK:
Malril. ymp. cn nn
s’ nuv nu nu
0)
Cc, nn
5, on v nn
yy.
3a/1. yImp. Cc Cc Ce
s 0 H H
Malil. ymp. nn on nn v on
Semis:
Malll. yrp. nn on
s O,H H
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yy:
3a/1. yIIp. Kun KC KC
s 1,2,....,6 1,2,...,6 1 2 --- 6
Mar ymp. %6 KO k0 1 K6 2 --- K6 6
UrpajibHas KOCTb:
MarL ymp. KO %6 k0 1 K6 2 --- KO 6
s 1,2,..,6 | 1.2....6 1 2 6

Puc. 4. 2. Cucrema aBTOMaTH4€CKOr0 JJOTUYECKOIO YIPABIEHUS: a) BETEp — MapyCHUK,
6) Connue — 3emis, B) (¢asblIMBbIil) HTPOK — UTpabHAsk KOCTb.

Takum 00pa3oM, HampamuBaeTcs HE TOJBKO HETPAIUIIMOHHAS KOHLEMIHS YIpPaBICHUS,
B TOM YHCJIE JIOTMYECKOrO, HO HOBas, NMpaBUJIbHAS MAapagurMa yNpaBiICHMs, B OTIIMYUE OT
HEKOPPEKTHON UMEIOIIHNICS 1apa 0T MBbl.

6. 3akiaouenue

ABTOp HE 3aHHMMAaJCSl CTPYKTYPHOW MOJENbI0 (LIEHBbIO) IMHAMUYECKOIO JIOTHYECKOIO
o0bEeKTa, TaK KaK KaHOHMYECKas JEKOMIIO3MIIMS paccMaTpUBaeTcs B IMEpPBOM YacTH
(Kanonunueckasi 1eKOMIO3HUIUS ) 3aMETKHU «/IBe CTBTHH O JIOTHYECKOM YIPABICHUNY.

ABTOp HajieeTcs, YTO eMy yAalloCh YOenUTh JH00E3HOro YyuTaTesss B HECIIOHTAHHOM JIBH-
KEHUU TUHAMUYECKOTO OOBEKTa U YTO B YNPaBJICHUH AMHAMUYECKUM OOBEKTOM HET CHBICIIA
U TEM caMblM, YTO YyBa)KaeMblil YMTaTeNIb OTOXAECTBHWJICSA C MpeIioraeMod MapaaurmMon
yHpaBJICHUS..

B pycckos3puHO auTepaType He BCTpeyaeTcs, 10 aBTOpy, AEMOHCTpAIUs TOro, YTO CTa-
TUYECKUI (KOMOMHAIIMOHHBIN) OOBEKT SBISETCS YACTHBIM CIydyaeM OOBEKTa JUHAMHYECKOTO
U TaKXke He yaenseTcss oco0oe BHUMaHUE aBTOMAaTaM C BO3MYIIAIOIIUM BXOJIOM.
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B coBpemenHoctu mnpeobnagacT MOJIHOE MOHHUMaHUE CyOBEKTa KaK HEOJACIIMMON YacTH
HaOmo1aTeneM HIASHTUPUIIMPYEMOro OO0BEKTa, BKIIOUas €ro OKPECTHOCTb, YTO COXKET
MPUBECTH K CEPBE3HBIM IMOCIEACTBUSM. Hampumep, CyOBEKT, XOTS OECCO3HATEIBHO,
OTOXIECTBJISIETCS C OJHOM CTOPOHBI, C YINPABIAIOIIMM YCTPOHCTBOM YIPaBISEMOM
YCTaHOBKH, U C IPYTOM, CYUTACT YIIPABIIIEMYIO YCTAHOBKY TUHAMUYECKOW MM HAOJI0aTelh
CUMTAET COCTOSHUE — MPEEeMHHKA aKTyaJbHO CyIIeCTBYIOUMM M T.l. CyObeKT HECOMHEHHO
OKa3bIBae€T BIMSIHHE Ha OOBEKT, HO BCE — Taku, Oe€30IacHee CUMTAaTh HAOJIIOgATEs
HaXOJSIIMMCS BHE 00BEKTa U €r0 HETIOCPEICTBEHHOM OKPECTHOCTH.

Pazpemure, yBaxkaemblil 4yuTaTelb, B 3aKIIOUYCHHUE 3aKIIOUYECHUS PEKOMEHI0BaTh Bam
MOCMOTpeTh pedepaT Ha dyemickoM u pycckoMm si3bikax «llapagurma (Jorudeckoro)
yTpaBJIeHUs» 10 3. — aapecy: kiv.zcu.cz /publications/logicke-rizeni.
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