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HNPENUCTOBHIE

OnHuM W3 3HAYHTEIBHHEIX AOCTHKeHW! HAYKM W TeXHHKM
CepeAnEE [BAJNATOro (TOJETHA ABHJOCH CO3aHME W IUpo-
KOe WCHOJBb30BAHHE BJIEKTPOHHHX HNuPpPOBHX
MAWUHE ¢ DPOTPAaMMHEM yOpaBJleHHeEM.
Heypusurensno, 910 BOMpoCH pPaymoHAJBLHOTO KOHCTPYHpO-
BaHAA, WJH, KaK IPEHATO OOWYHO rOBOPHTH, CU HTe 3 a
cXeM TAKNX MRIIKH IPHBJEKAIT BHEMaHWe Goapmoro Imcna
YUeHHX, KOHCTPYKTOPOB H HHKeHepOB.

JeKTpoHHEE Hu(POBHie MAMNHE ¢ IPOrPAMMHLIM YIIpan-
JeHHeM TIpeAcTaBIAIOT cobolo mpuMep onHoro u3 HauboJee pa-
CTPOCTpaHEHHHIX B HACTOANEe BPeMA THNOB NpeobpasopaTte-
defi puckpeTHEOH WHPOpPpMaAaNUM HABHBAEMEX
duckpemuuimu, UNn yudposumi, asmomamamu. [lostoMy sa-
MavYa CUHTe3a CXeM 3JeKTPOHHHX LM(POBHIX MAIM¥MH C Wpor-
PaMMHEIM yITpaBJeHueM BXOJHT B KaYeCTBE YaCTHOTO c/yYad B
6osee 06mylo 3apadly cuHTe3a cxeM NEPPOBHX
aBTOMAaTOB. BaxnocTe aTofi 3ajaum obycnoBnmBaercs
TeM, 9TO B HACTOALIEE BPEMA B NieloM pAne obracTeil mponcxo-
AT mponec¢ CHICTPOro BHITECHeHHA CTAPHX CPelCTB aBTOMAa-
THKA, OCHOBAHHHX Ha TpUHIANE HENPEePHBHOCTH, AUCKpET-
HEIMH aBTOMaTHMYECKUMH YCTpOHCTBAMI,

[Iponecc cunresa cnoxHOro aBTOMaTa MOApasjelseTcsa Ha
HecKoJbKo aTamoB. Ha me p B o M aTame, nazusaemom aTa-
oM 6.104H020 CUKMESA, OCYIECTBNAETCA pa3buenne ¢xeMH ap-
TOMaTa Ha oTj\edbHble O10KH, ONpeleNATCA 3aAa4l, KOTophle



8 OPEANCIOBUE

JOJKHE pemaThCA OTAeNbHHMH Omoxamu, HaMedaeTca obmui
miag o0MeHa MHGopMamHid Mexxqy OJOKAMH.

Ha BTo powM artame, KoTophil Mi GyneM Ha3KBATE 3TATIOM
abcmpakmuoz0 cunmes3a, HA OCHOBAHWM 3a7ad¥, pelmiaeMHX
KOKALHM OTHeIbHHM GIOKOM, ompefensercd o0beM maMATH,
HeoOxonuMuil AnA pagHoro 0J0KAa, W YCTAaHABJIMBAIOTCA Te
W3MeHeHWA COCTOAHWA DaMATH HOJ BO3[efiCTBHEeM BXOMHHIX
CHrHAJIOB, KOTOPHIE NOMKHE PeasA30BATHCA NAHHRIM OJOKOM
LAs Toro, 9To0R OH MOr BHIIOJHATH IOCTABICHHHE Hepen HAM
3agaqu.

Ha TpeTbsewm aTame, HA3HIBAEMOM 3TAIIOM CIMPYKMYp-
HO20 CUKRmME3AQ, OCYHIeCTBIAETCA BH60p JIOrH9eCcKHuXx # 3amdMu-
HAIOMMUX 5JAeMeHTOB AJif NOCTPOSHHUA CXeMEl JAHHOro GIoKa —
i aBTOMAaTa B HEeJOM — H BHIHCHBAITCA TaK HA3LIBaeMELIe
KAHOHUYECKUE YPASHEHUS, CBOLAMHe 00mMyI0 3amady CHHTesa
aBToMaTa (uau 610Ka) K CHHTE3y CXeM M3 3JIeMeHTOB IUCKpeT-
HOro NelicTBUA, He 06JANAICIIAX TMAMATHIO.

CrnenylomuM, 9eTBepTH M 3TaOOM ABJIAETCA 5Tall
CHHTe3a 3THX MOCIefHUX CXeM, HasmBaeMHii 00HYHO aTamom
KOMOUHAYUOHKOE0 CUHME3A.

Haxomen, Ha T4 T o M ¥ MOCHeHEM dTame IPOM3BOLHT-
¢a OpeoOpasoBaHue U J0NOTHeHHe HOCTPOCHHKX CXeM C Hebio
obecreyeHuA Haje:KHOCTH X $yHxknuoHApoBamdda. Ha stom
aTane, KOTOpuil Mu 6y/eM yC/IOBHO HA3KBATH ATAMOM Hadexc-
HOCMHO020 CUHME3d, BHABIAKTCA MCKAKEHWS CUTHAJNOB, BO3-
HUKAIOOIHE BCAeCTBUE HeNMeaJbHOCTH TPAMEHAEMBIX DJIeMeH-
TOB, M NPHHAMAITCA MepH K YCTPaHEHHIO 3THX HCKa>KeHHIl.

PasyMeerca, yrasaHHOe pasjeieHde Ha 9TANH faeT JAMb
00IIy10 OPHEHTHPOBKY B BOLPOCE O TOM, 4epe3 KaKue CTajuu
NPOXORHT pelleHWe 3aa9d CHHTE32 HAGPOBHX ABTOMATOB.
B pane ciydaes mpuxofuTcA JenaTh Te HAM WHEE OTCTYMJe-
HAA 0T DPHBEJeHHOH BHIe TOCHeN0BaTeAbHOCTH aTanmon. Ha-
UpHMep, IPH CHHTe3e ABTOMATOB, 00JaJlaI0M¥X OTHOCHTEbHO
MAJIOH CJI0/KHOCTBIO, 9Tanm 6OYHOro CHHTeaa OOGHIYHO Omyc-
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kaerca. HaoGopor, npu cuATese 0co60 CHOMKHHX aBTOMATOB
BO3MO/KHO MHOFOKDATHOE BO3BpAleHHE K DTOMY dTanmy.
Ilpu HexoTOPHX cHemHAJbHHX IpPHEMaX CHHTe3a 3Tame al-
CTPaKTHOIO, CTPYKTYPHOTO M KOMOEHAIMOHHOTO CHHTE3a TAK
mepemieTaloTes MexKAY coboil, 9T0 He BcerAa yAaeTca NPOBECTH
YeTKOe pasrpanmdeHne MexxAy HuMH. HaKonen, yuer coolpa-
KeHH HajesKHoCcTH 00KYHO HaumHaeTcA Ha 0oJiee paHHAX 3Ta-
nax, HAXONA HA IOCHEAHEM 9TANe OKOHYATEJbHO® peleHHe.

Wcropudeckn nanbonee paHO Hadala pasBUBATBCA Ta
9acTh TeOPUHM CHHTEe3a ABTOMAaTOB, KOTOpas MMeeT el0 C 3Ta-
noM KoMbmBanmonuoro cuuTesda. B padorax B. . Mec T a-
kosa')m K. llermomna?’) Owia BuepBee OPOAEMOR-
CTPHPOBAHA IJIOIOTBOPHOCTh HAEH UPHMEHEHWSA PAa3BHTOTO
paHee B paMKax MareMaTHYecKod NOIMKH aOmapara Tak Ha-
3nBaeMoOdl Oy.eeoll asze6pn K mpobieMaM KOMOMHALHOHHOTO
CHHTE32 peJeHHO-KOHTAKTHHX CXeM.

PassuBascr B paMKax JOrHKO-MaTeMaTHYeCKOH Teopum
peneilHO-KOHTAKTHEIX CXEM, TeopHfA KoMOMHALHOHHOrO CHH-
Tesa JOCTHIIA 3HATHTENBHHX YCHEXOB H TOCHe MOABJEeHHSA
BHBKTPOHHHX n;n(l)p(mmx MamHuH CTaja YCuemHo IIpI’IC]IOC&ﬁ-
nMBaThCA K DpobiemMaM CHHATE3a CXeM M3 3IeKTPOHHHX
NOTHYeCKHX 2JeMeHTOB. B aroT mepmox oma momonmmaack
TaKKe CYIeCTBeHHHIMH QParMeHTAMH TEOPHH CTPYKTYPHOTO
i O/IOYHOTO CHHTe3a ABTOMATOB (CM., Hampumep, paGoTh
O. Xapmena'), I Muau®), B. U HMecta-
koea'), M. Yunkca®) m ap.).

) Cm MTO, 1. 11 : 6, 1941, cTp. 532.

") Cm. Trans. AIEE, v. 57, 1938, p. 713—723.

) Cu Journal of the Franklin Inst., v. 257, M 3 and 4, 1954,
p. 161—190, 275—303.

%) Cwm. Bell system Tech. 1., v. 34, 1955, p. 1045—1079.

®) Cm AbtoMaTHRAa ¥ TeieMexaEmka, T. 15, M 4, 1954,
ctp. 310—324. lloxa. AH CCCP, t. 99, N 6, 1954, crp. 987—990,

) Cu. Proc. East. Joint. Comput. Conf. NT-114, New York,
1959, p. 18—20.



10 MPENUCIIOBHR

Hecronbro oTcTasa B CBOEM DABBHTHE TEOpEA abcTparT-
HOTO W Haje)KHOCTHOTO CHHTe3a aBTOMATOB. llepBuii cymecT-
BeHHHII CABUT B 3TUX pasfellaX TeOPHH aBTOMATOB NPOH30IIEN
B pe3yibTaTe NOABJEeHHA RW3BeCTHOro cOopmmka crareil «AB-
tomaTter» mon pepakmueil K. Ilemnoman k. Ma k-
K a p Tu. B nmepsylo ogepens ator casur 6un obszan mome-
meHBNM B yKasaHEoM cGopamke paboram C. K. K i m-
BEn'), 9. Mypa?) u II. Heiimara?).

B ymomanytux paGotrax Kuammm m Mypa Ouno monomceno
HA49aJI0 BO3HMKHOBeHMIO a0CTpaKTHOR TeOpMM ABTOMATOB,
XOTA caMM TOJyYeHHhe B HHX DesyAbTaTh OLIIM eme n0OCTa-
TOYHO JAJIeKN OT BO3MOMKHOCTH PeallbHOr0 NX NCIOJbL30BaHUA
Ha 3Tame abCTPaKTHOro CUHTe3a aBTOMATOB, Ifie B 9TO BpeMs
TIPOAOIKANA TOCHOACTBOBATh 3MIMphYecKue MeToAH. B pa-
Gote Helimara 6unio monoseno magano cosnammio obmelt ma-
TeMaTH4eCKOl TeOpWH AJA OAHON M3 CAMLIX WHTepecHHX 06-
AacTell HAaNEe;KHOCTHOTO CHHTe3a, MMEHHO — TEOPUH CHHTe3a
HaJle;KHEIX CXeM N3 HEeHA/Ie:KHHIX B3JIeMEeHTOB.

B paborax aBTopa ‘) Teopnsa aGCTPAKTHOrO CHHTE3a aBTO-
MaToB Onlna foBeneRa N0 TAKOTO YPOBHA, KOTOpmil ofec-
nmednpaeT eft BO3MOKHOCTh HENIOCPEACTBEHHOT O IPH/I0KEHAA K
PelleHN0 peafibHHX 3a7ad, BO3EMKANIMNX NPH CHHTeae NuQ-
POBHIX aBTOMaTOB. B 9Ty Teopmio B KadecTse ee opranmyeckoii
COCTABHOH 4YacTH BOHUJIH Tal)ke pe3yJbLTATH, NOJydeHHEHe

) Cu. c6. ¢Apromatsms, mon pea. H. IMlermoma m . Makkaprth,
mepee ¢ amra,, W, M., 1956, crp. 15—67.

?) Cm. 6. ¢«AproMath». HOR pepakumeit K. 3. Illenmona n JI&.
Maxkkapra. crp. 179—212.

) Cu 6. «ABromaTh», mon penakmmedt K, 3, Ilemnoma u M.
Maxgaprn, crp. 68—139.

%) Cu. Yxp. MateM. »ypraa, 7. 12, M 2, 1960, ctp. 147—156.
Hora. AH YCCP, 1. 12, N 9, 1960, crp. 1151 —1154 BuancanTt. ma-
ToMaTHKa B MmareMartnd. ¢uauka, T. I, N 3, 1961, 371—411,
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ApyraME aBTopamm (cM., mampmuMep, paGory . Ay ¢ e B
kamoma u ®. Xomal')).

B pabote asTopa’) OHia pemeHa TaKKe 3ajada co-
OpSKEHHA 3TanoB aGCTPAKTHOTO W CTPYKTYPHOTO CHHTE3a H
OpefCTaBeHAe CTPYKTYPHOHR TeopHm B BHJE, NPATOAHOM AJA
pemeHus npobiem caHTesa NAGPOBHX aBTOMATOB € 3AMOMH-
HAIOMAMHE dIeMeHTaMu 11000# npupoas. Bonpock conpamenua
HTANIOB CTPYKTYPHOrO ¥ KOMOHHAIMOHHOTO CHHTE3a M Pa3BH-
THE cCaMoil Teopuy KOMOMHAIMOHHOIO CHHTe3a OHIN yCIemHo
pemeHn: Ha Gojee paHHMX BTaNaX PasBUTHA TEOPHH B TpyAax
MHOTHX @aBTOPOB, 9aCTh N3 KOTOPHX Onia y#ie OTME4eHa BhITlE.
CymecTBeHHbe C/IBHTH TPON30ILIH TaKiKe B TEODHHA HAJe:KHO-
cTHOro m Gi09HOrO CHHTE3A.

Takum oOpasom, B HacToAmee BpeMA BO3HHKJA BO3MOMK-
HOCTbL H3JI0KeHNA TEOPUH CHHTe3a NUPPOBHX ABTOMATOB KakK
efnHON MaTeMaTHIeCHKON Teopunu 3apgaia
CHCTeMAaTHIECKOro n310K eHNdA 9TON TEOPHH KaK Pa3 U ABIAETCA
Toii 1enbl0, KOTOPYIO IpecaelyeT HACTOAMAA KHAra. JTa 3a-
mada ompeneaseT coGown cmennpEKy HOCTPOEHHA KHHUTH H
orfopa MaTepmaja AJA Hee.

Yro KacaeTca xapaxTepa U3JIOKEHWA, TO OH ONpeaenAer-
CA cleyKIuME c000paKeHUAMH, Ka3aBHHUMHCA aBTOPY Cy-
IMEeCTBeHHLIMU A NOCTHIKEHNA YKasaHHOH uexan.

Bo-nepBhix, mo Mepe BO3MOKHOCTH CTPOHTb KHUTY TAKHM
o0pa3om, KaKHM OOMYHO CTPOATCA MAaTeMaTHYECKH O
Teopnu. JTo 03HAa4aeT, B 9acTHOCTH, He0OXonHMMOCTE 3aGOTH
0 ToM, uT00H BBOJHMbIE MOHATAA OBIIM TOYHO ONpEfE/IeHH, a
BLICKa3aHHLIE YTBeP:kAeHHA CTPOTO A0Ka3aHH. ITO 03HauaeT
TaK)Ke CTpPEMJeHHe K OPraHdYecKOH B3aMMOCBA3H Hajiarae-
MOro MaTepuasa ¢ Henblo n3bexaTh MpeBPamieHHsA KHUTH B
HaGop He CBASAHHHX ADYr ¢ APyToM peunentos. Pasymeercs,

) Cu. IRE Trans., v. EC-6, Ne 4, 1957, p. 276285 (pyccknii nepe-
Bon B c6. mepesonos «MatemaTwka», 1959, Ne 3 : 3, crp. 129—146).
%) Cu.BruncauT. MaTeMaTUKa H MaTeMaTHd. pHanka, 1.1, N 3, 1961,
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OCYIIECTBHTH BTy HJAEM B IOJHON Mepe B HACTOAIEe BpeMA
3aTPYMHATENbHO IDpeAe BCEro MOTOMY, 9TO PasiieAbl TeopHH,
Kacalomuecd HAaJ@;KHOCTHOrO M 6j109HOro CHHTe3a, BCe eIe
HaXOJATCA B HavYaabHOH cTagmm cBoero QopMApOBaHMA H
DOKAa JajleKH OT 3aBepHIeHHA.

Bo-BToprix, manoskenne crpomTcd TakuM 00pasom, YTOOH
AOCTHYh MAKCAMabHON OGIIHOCTM IPH COXPAHEHAHM BO3MOIK-
HOCTY HENOCPEJCTBEHHOro NPAKTHYECKOTO IPAMeHEHHA Teo-
pun. [TosToMy M3 KHHIH HCKIIOYeHH BONPOCH, CBA3AHHHEE C
0co0eHHOCTAMH KOHKpeTHOH (manYecKoil peanusanun uCHONb-
3yeMHIX 3JIeMEHTOB B YCTPOHCTB, HO He OKAa3LIBAIOMUe CyTie-
CTBEHHOI'0 BJMAHVA HAa IPOIECC CHHTe3a ¢XeM Ha NPUHATOM
ypoBHe abcTpaKnum.

B-tperbux, aBrop cumras HeoOXOANMEIM BBefleHHe Pasand-
HHX ypoBHe#l aGcTpaxnum, B YacTHOCTH B IPUHATOH BEINe
KnaccHPUKalMM mOcaefOBATeNbHKX 3TanmoB cumTesa. Oco-
OeHHO Ba)KHO OTMETUTh BBejleHHe YPOBHA alcTpaknumm, mpo-
ME}XYTOYHOro MEK/ly TeM YPOBHEeM, KOTODHIH HMeeT MeCTO DK
opumenesdd GyneBoit anreOpH, U TeM, ¢ KOTOPHIM MMEIOT /18710
OpH HCHONL30BAHHN 3aMMCTBOBAHHLIX U3 PAIHOTEXHUKH W M-
DyAbCHON TEXHHKH METOROB pacdera cxeM. MMeHHO 3TOT ypo-
Benb, OyAydu TeCHO cBA3aHHHM ¢ ypoBHeM alcTpakumu, npn-
HATHM B a0CTPaKTHOH M CTPYKTYpPHOH TeopHH aBTOMATOB,
N03BOJAeT OCYIeCTBHTh TECHYIO CBA3bL DTHX JIByX pasfieloB
TeOPHH ¢ 3a7layaMy, BO3HMKAOIMHMA IPH CHHTE3€ PeaibHHX
cxem nudpoBHX aBToMaToB. Baarogaps BBefeHAI0 Taxoro
ypoBHA alCTPaKIMH OKA3HBAETCA BOSMOXKHBIM y9eCTh 0CO-
GemHOCTH CHHTe32 CXeM pPasifnYHbX THHOB (IOTeHIHAJBbHEHX,
AMIOYJAbCHBIX W CMEOIAHHLIX) 0e30THOCHTENbHO K KOHKpPeTHOI
[pUpOJie 31EMEHTOB, H3 KOTOPHX MOCTPOEHH 3TH CXeMbl. BBo-
AuMmile a6CTPaKTHEE PE3MIECKHE MOREIH NOTMYeCKUX M 3am0-
MUHAIOMUX 3JIEeMeHTOB MOI'YT JOOYCKATH KOHKpPETHHE peaju-
3al[AM HA OCHOBE CAMBIX Da3jMYHHX (H3NYeCKHX MPHHIUIOB
(me o6s3aTeIbHO HA OCHOBe NPMHIUIOB 3J6KTPOHHKH).
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Haxonen, raasnoit u onpefensomeli safadelt usnoxeHnn
ABNAeTCA Takol moxbop MaTepwala M TaKoN XapaKTep ero
HBJI0KeHNA, KOTOPHIT 1aj 66 BOSMOKHOCTH IIMPOKOMY KPYIy
JIMI B TpekJe BCeTo MHPOKOMY KPYry MaTeMAaTHKOB, He 3HA-
KOMEIX ¢ PafUOTeXHUKOMH, 3IeKTPORAKOH M MMIYJbCHOI TeX-
HUKO#, MOHATH CyTh mpol/ieM, BCTAIOMIMX NPH CHHTe8e CXeM
COBPEMEHHLIX CJIOKHHIX DHQPOBHX aBTOMAaTOB M Ipe)Xie Bce-
ro 9JeKTPOHHHX BEYKCJIHUTENbHHX MamuH. VsioskeHue mocT-
poeHo Taxkmm 00pasoM, 4TOOH KOC/e H3YYeHHS MaTepHaJa
BHHMATENbHB YATATENh MOT CAMOCTOSTENLHO CHHTESHpO-
BATh pasfUYHEe BaPHAHTH JOTHIECKAX CXeM GOJIBINHX yHH-
BEPCANBHHX B3JIeKTPOHHHX HAPPOBHX BHUHCIUTEABHHX Ma-
IIKH, a TAK}Ke CXeM OTHOCHTebHO HeGoIbImuX OuGPOBHX aB-
TOMATOB NPOHU3BOJNLHOT O HasHAUEHHA C YYETOM
OpocTeiMuX co00paskeHWH HANeKHOCTH UX paloTH.

Ionobuas neneHampaB/IeHHOCTh KHATH 3aCTaBHJIA aBTOpPA
OpousBecTH BechMa »KeCTKuli 0TGop manaraemoro B Helf Ma-
TepHama. Ilpumioch HOJHOCTEI0 HCKJIOMHTE W3 PACCMOTpe-
HHAfA MHOTHe HHTepecHHe PasfellH COBpeMeHHON MaTeMaTude-
CKOH TeOpHH aBTOMAaTOB, COEEprKamiHe IOXYac BecbMa riay0o-
KNe HayYHHe PesyJbTaThl, HO NMEIOMHUe JXMb KOCBEHHOE OT-
HOIIeHHne K npoﬁnemaM NpaKTHIeCKOro CHHTe3a aBTOMAaTOB,;
B KHATY He BRIIOYAJHCH W MAaTepualisl, mMelomue 00Jb-
moe INpPaKTHYeCKoe BSHadYeHWe OPH CHHTese CXeM H3 TeX
IR WHHX KOHKPETHHX DJIEMeHTOB, HO He obmamaromue jo-
cTaTouHOil cTenmenbio oOmuocTu. Ilo Toil sKe mpruMEe HCKIIO-
9eHH N0 poOHOCTH, CBA3aHHHE € METOLMKOH BHNOJHEHHA
apudMeTHYIECKHX OUepAallA B aBTOMAaTaX, HaIe/ilHe K TOMY
e yKe NOCTATOYHOe OTPAXKeHue B MOHOTpadmdYecKoit jmTe-
PaType, H3TaHHOE Ha PyCCKOM ABHKe.

ABTOpy Kasajoch, UTO peaJH3anud YKasaHHHX OON{MX
Hjleli B KHATE J10JUKHA BPHBECTH K TOMY, YTO TaKadg KHHUTra Gy-
fleT CymiecTBeHHO OTJIHYATHCA OT BCeX HBJAHHHX J0 HACTOA-
mero BpeMeHHM PYKOBOACTB IO CHHTe3y cXeM IU@POBHX



14 NPEOUCIIOBER

asromartoB. O TOM, HACKOJBKO aBTOPY YHAJOCh CIPAaBHTBCA
¢ 9Toil 3ajmadeil, mpenoCTABIAETCA CYNUTHh UUTATENIO.

B saxniodeHue cKa)KeM HeCKOJBKO CIOB 0 XapakTepe pac-
OpefeleHus MaTepuana B Kuure. Huura cocTouT ua cemu rias.

Ilepsas raaBa daxTudeckm 3aMeHAeT coboio BBefe-
nue. OCHOBHAA Heb 9TOMH IIaBH — YCTAHOBHTH CTelleHb 00~
HOCTH TeX 3a7ja4, KOTOPHle PemapTca B Mocae yomuX [1aBax,
U YTOYHHTb HEKOTOpHe HOHATHS (UpekAe BCero IOHATHE
atzopumma), KOTOPhe HMET CyIecTBeHHOe 3HAYeHHe MJIA
JalbHeHmero M3joKeHHA, HO KOTOpHeE caMu o cebe He co-
CTABJAIOT NpefiMeTa HACTOAMEH KHHACH.

B ropas rnasa mocssmieHa u3NoKeHHIO mpobieM, BO3-
HUKAKOMAX Ha 9Tame abCTpaKTHOrO CHHTe3a aBTOMATOB. JTa
r1aBa MOYTH NOJHOCTHI0 HOCTPOEHA HA OCHOBAHHHA COOCTBEH-
HHX Pe3yJbTATOB aBTOPA '), H3JI0:KEHHbIX B YIOMAHYTH X BHIIe
ero paboTax, a TaKe HEeKOTOPHX HOBHIX Pe3yJbTAaTOB, W3Ja-
raeMnx Bmepshle. To e camMoe OTHOCHUTCA K HePBHIM IBYM, a
TaKKe K HociefHeMy, maparpadaM TpeTheil IiaBH, KOTO-
pas mocBAUIeHA CTPYKTypHoll Teopuu aBTOMaToB. B ocTamb-
HEX Daparpagax aToil I'NIaBH CONEPKHTCA TeopeTHIeCKuH Ma-
TepHual, NOArOTABJMBAIONINI YHTaTeNd K yCBOEHHI0 mpolie-
MATHKM # METOROB KOMOMHATIMOHHOTO cHHTesa. Hapsany ¢ He-
KOTOPHIMM HOBHIMH BOOPOCAaMH 31eCh W3JIOMKeHH TaKMKe oc-
HOBH OyneBoi anreGpH, BKI0Yas TeopeMy 0 QyHKIHOHANbHOM
poauote; § 7 ra. 11l cvimecrBennsm 06pasom ucnons3yer ugen
1 MeTOfE, cofepamuecs B paGore C. B. l6nonmckoOroO
«DyHKIMOHANbHEE TOCTPOeHHA B k-3Haunoll Joruke» ?).

[lociepylomue pBe raBel, 9eTBEepTasn W OATA A,
mocBAmieHsl mpobaeMaM KoMOHMHALM O HBOTO CHHTE32 B MUHH-
MB3alUH KOMOMHANHOHHBIX cXeM. BB aTux raasax manaramnTrcs

) Cm Brluncaur mareMaTd Ka B MaTemartne, {uamka, 7. I, N6 3,
1961, ctp 371411

) Cm Tpyaw Mares an-ra um B, A Crewaona, t 51, 1Y38
crp 5—142,
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B OCHOBHOM HM3BeCTHHE Pe3yJIbTATH M MeTOAH KoMOMHAKHOH-
Horo cuHTesa, unpuHagaexamme K. Mlemmomy, I'. H.
Hosaposy, Hepatimy, Buaetixy, Kapmay
L Ap., XOTA B pAlle clydaes HX HHTePIpeTALHA U JOKA3aTeNb-
CTBa CYIIECTBEHHO M3MEHEHH B COOTBETCTBHH C MBJI0KEeHHBIMH
puime O0MHMA YCTAaHOBKAMHU; IPOH3BEJleHEH TaKKe YTOd-
HEHHA IOCTAHOBOK 3ajad o rpaduieckux (Tabim9mbIX) mpme-
Max MuHuME3auuu OyiesHx ¢ynkumit. B aTh riaBe BKIIO-
9eH0 M3JI0)KeHHe HEKOTOPHX HOBHIX NOHATHH M pe3yJbTaTOB.

I'masa mecTasn HOCBAmMEHAa HEKOTOPHIM mpoGireMan
HaJle;KHOCTHOI'O CHHTE32 CXeM aBTOMaToB. BBefennnie B Hell
NOHATHA W OUpefleleHUA MO3BOJNAIOT PeaSH30BATh TOT — IIPO-
MEeKYTOUHHH MKy JOTHYeCKAM H pPAagAOTeXHHYECKAM —
ypoBedb abCTpaKUMu, 0 KOTOPOM MJa pedb BLime.

B rnaee nponssepeno of6obmeHne mOCTAHOBKA M MeTO/IOB
pemeHns N3BEeCTHHIX NpobieM FOHOK # PACKA. M3/10eHH Tak-
#e (B HeCKOJIbKO H3MEHeHHON HHTepIpeTalii) N3BECTHEE Pe-
synpratel OlenmnonHa — Mypa o cmHTese HamemHHX
CXeM M3 HeHAJIe’KHBIX dJeMeHTOB. [IpmBenennl mpocreiimue
CBefleHHA 0 CAMOKOPPEKTHPYIOIMXCA KOMaX.

B nmocnenneii, ¢ es M0 rjase usaaraeTcs TPHHENHI
IIPOrpaMMHOTO yupaBieHuA W 6iounmii cHHTe3 cXeM yHHBep-
¢aJIBHEIX IPOTPAMMHBIX ABTOMATOB, JaeTCHA HOHATHE 0 MAKPO-
OpOrpaMMHpOBAHMA KakK B ofmeM ciydae, Tak 4 IpHMeHH-
TeJbHO K CXeMe, OpefjokenHol Ymakcom u CTpmuj-
mepom'), pasbupaerca BOIPOC O CHHTe3e HEKOTOPHIX
CNelHaJIbHBIX CXeM (CYMMATOpPOB, CIeTIMKOB, CABHTOBHIX pe-
FECTPOB), WCPAMUX 3HATATENBLHYIO POJib IPH CHHTe3e CXeM
YHABEePCAJNbHKX NPOTPAMMHBIX ABTOMATOB.

[Ipuumna, mo KoTopo#l riaasa, mocBAmeHHaA GioYHOMY
CHHTe3y, OKasajach IociefHeil, a He mepBo#t (4To 6ui0 6H

'y CM  Proc. Cambridge Phuos. >oc., v. 49, N\ 4:2, 1955,
p. 230—238,
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€CTeCTBEHHO, HMes B BHAY YKA3AaHHYI0 BHIIe NOCAe[0BaTelb-
HOCTb 9TAallOB CHHTE3a), 8aKINYAETCA B TOM, 9T0 o 6 e i
TeopuH 0a0YHOro cHETeda NWPPOBHX ABTOMATOB B HACTOA-
mee BpeMa He cymecTsyeT. [IpenmocmiaaTs ke dacTHHE
mpueMH pelleHHA- 3afadn IEpBOTO dTama oOmUM IpHeMaM
peIleHnA 3ajad IOCAENYIOMHEX ITANOB BpsAl am Ouao Obl pa-
ayMHO, TeM 0onee, 9TO ¢ MOMONIBK YKA3aHmHHMX O6mMEX mpue-
MOB HOJHOCTHI0 pemaeTcd 3ajada cHuTe3a NUPPOBHX ABTO-
MATOB OTHOCHTeAbHO HeDONBIIOi CA0MHOCTH, MMEIOMIAA BechMa
BAjKHOE CAaMOCTOATeNbHOE 3HATeHHeE.

UlMea B menoM OpUKAafHYI0 HAaOpaBAeHHOCTH, H3jarae-
MH# B KHHEIe MaTepHal OCHOBAH HAa IMHPOKOM HCIOAL3O0BA-
HEH njell, NOHATHHA M CpEACTB MaTeMaTHYeCKOH JOLHKH.
Tax, ra. IV, Génpmasa wgacts ra. III, a Takme ra. V
mpeAcTaBIANT cobofl, Mo cymecTBY, pasfiellnl COBpEMeHHOMH
OpUKIAJHOH JOTHKH, ToUHee, OPUKIaAHOH Teopuu GymeBHX
¢yERumEA. AGCTpaKTHA# TeOpHA AaXrOPUTMOB, H3naraeMas
B ra, II, momer paccMaTpuBaThCHd KAaK OJUH H3 paseloB
TEOPHHM AJNTOPUTMOB, TaKKe HMeWMHHA APKO BHpPAKEHHYIO
OpUKJafEyI0 HanmpaBieHEHOCTh, OfMH M3 acHeKTOB NpPUKJIAf-
HOll TeOpAM AJNrOPUTMOB COCTABIAIOT H BONPCCH ANTOPATMH-
4eCcKOM CTPYKTYPH YHHEBe,CalbHLX [npPOBRIX MamuH,
pacemarpupaemeie B §§ 1 m 3 ra. VII. Bcem ckasammnmM u
of6bAcCHACTCA BKIOUEHHe 3TOM KHEUFH B cepnio «MaremaTn-
gecKag JOrgKa H OCHOBAHHS MaTeMaTHKM».

Jins 9renus xEuTH He TpeOyeTcs HMKAako#l cmemmanpmoih
MaTeMaTHYeCKOH uam Jorudeckoll moproToBkm. W3 umeja
BOLNPOCOB, BHIXO[AWMX 33 PAMKH IDKOJBHOTO Kypca MaTeMa-
THKHM, 0T YHTaTend tpedyeTcA TOABKO 3HAKOMCTBO C [BOMY-
HOHl CHCTeMOH CYHCHeHHdA H ¢ TPOCTEHIIAMHM TOHATHAMHE
TeopHu BeposiTHOcTe# (riociepHue, BIPOIeM, HCIOJAbL3YIOTCHA

Iumb B MeCTOH raase).
B. M. I'wywkos
Hues,
mait 1961 r,



FIIABA 1

OBIIME CBEJIEHUA O NPEOBPA3OBAHUAX
NHOOPMAITNIN

§ 1. Ilonarue 06 mndopmalnu u ee NPeoGPaA3SOBAHMAX

IlonsiTie ungopmayuy NPNHALICKUT K THCAY BayKHCHIIAX
NoHATAN coBpeMeHHo# HayKu. BaykuocTh 3TOro moHATHA 06y-
CJIOBIUBAETCA €ro BCEOOMIHOCTHIO: ¢ TMOHATHeM HHOOpPMATHM
MBI CTaIKUBaEMCH mpu HSY‘[QHHII JIIO()OFO ABJIeHUA, HpOHGXO'
AAILEr0 B OPUPOfie WJIH B OBLIeCTBe.

C manGonee 06meil TOIKE 3peHNA MPONECC NONYIeHHA HH-
dopmanuu ecTh He YTO UHOE, RKAaK IPOIECC CHATHA Heolpepe-
JICHHOCTH B pe3ynbTaTe TOTO, YTO H3 HEKOTOPOH COBOKYIIHO-
CTU BO3MOIKHBIX B JIAHHOH KOHKPETHOH CHUTyamuyl SBICHUN
pHiensieTcs ABaenue, QAKTHYECKH HUMepilee MecTo. Taxam
06[)3.301\1, B IIOHATUN ﬂH(bOpMaIIHH CymecTBeHHO He CaMo
nponcilefiiee SBNEHUE, a JUIIb ero OTHOUIGHHE K COBORYII-
HOCTH ABJEHHI, KOTOpLIe MOIIY HPOU3ONTH.

910 00CTOATENBCTBO M03BOJiAeT HpH HIIOPMAIMOHHOM
NOAX0Jle K U3yYeHUI0 ABNeHuil abcTparupoBaThecAd OT MHOTUX
ux cpoiicTs. flcHo. HampuMmep, 4To MPON3BOIBLHOE OHOBpEMEH-
HOE M3MEHeHHe KONMUYeCTBEHHHX MacmTaloB paccMaTpusae-
MLIX fiBJeHMH ¢ uAQopManMoOHHON TOYKM 3peHUS HUYEro e
MenseT. B yacTHoCcTH, NpH mepejave OABEHX H TeX ;Ke €000-
WeHnil MOKHO TOAL30BATLCA KAaK GOJNIBIIUMU, TAK U MaJBIMH
oneprusamu. HecymectsennniM B uHGOPMANUONHOM INJIAHE
ABJiseTcsl TAKMKE OAHOBPeMeHHOE W3MEHeHUE MPOCTPAHCTBEH-
HBIX U BPeMeHHBX MacmTaboB ABNEHAN.

CymecTByloT 1Ba pasiuyusiX NOAX0[A K M3YIEHUIO ABJe-
il ¢ HEGOPMANUOAHOH TOYKH 3PEHHA; H e N P e P Bl B H B il
U nuckperHs . Ilpu HenpepH BHOM NIOAXOAE
BCe u3ydaemble ABJEHUA PACCMATPHUBAIOTCH KAK MepeMeHHLIe
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BeKTOpHue moid. Honrperuaa ¢usudyeckas mpupojia Tawux
BEeKTOPHHX moJjiell, a TAK)Ke UX KOJHNYeCTBOHHbLIE, TPOCTPAH-
CTBeHHblC W BpeMellHble MacmTabbl CYUTAIOTCA TPH 3TOM He-
cymiecTBenHBIME, 3ajlaHne uwHdopMaimm cocTouT B Beibope
KaKoro-mu0yab OnpejeNeHHOro (IlepeMeHHOro) moasd U3 QuK-
CHPOBANHOM 3apaHee COBOKYIIHOCTH TAKMX mosicil. Xapakrep-
HBIM [UIA TIeTpepHBIOFO TNOAXO[A ABJIACTCA TO, YTO BCe
ONHCHBAIONHE ABJEHH® BEJHYMHLH (KOMIOHCHTH BEKTODOE,
NPOCTPAHCTBEHIBIE I BpPEMeHHLIe ROOPAMHATH) ABJIAITCA
BeIeCTBeHHBIMH YHCJIAMU H MOFYT H3MEHNTHCS HeNpepLiBHO.

IIpy gHcKpeTHOM TOgXOfe TAKiKe MMCIOT JICIO0 C
[ePeMeHHBIMA BEeKTOPHEIMHM moJamu. (Ojimako, B OTJINYHE OT
UpeJEIIyHero cJyuasa, KOMOOHEHTH BeKTOPORB, a TaKike Ipo-
CTpPAaHCTBeHHBIE H BpeMEHHEBIE I(OOpHHIIaTI;I npummam'r Jic-
KpeTHile pAnnl 3HaveHumit. HanGoxee ynmorpebuTensusim aAn-
ligeTeA cayvail, KOrja 9pcio 3Ha4YeHHH, TPUHAMAEMEX KOM-
TMOHEHTAMH BEeKTODPOB I NPOCTPAHCTBEHIIBIMH KOODJIIHATAMH,
KOHEYHO (moJle 3ajaH0 B KOHEUHOM UnCJe Touer). UYTo ke Ka-
caeTed BpPeMeHHOH KOODIHHATH, TO ee 00JacTh 3HAYeHHH TpH
IACKPETHOM TIOAXO0JIe OTOKAECTBIAIOT OOBIUHO ¢ MHOAIECTBOM
IENBIX 4HCeN (MOJOKHTENBHBIX, OTPUIATeNIbHHX W HYJH).
Hyunesoit MoMeHT BpeMeHHM cuYnTaeTcs TpH 3TOM HAUYAJBIILIM,
a ocTaJIbHEe MOMEHTHI BPeMEeHH ITGJIyYalT HA3BAHHA B COOT-
BCTCTBUH ¢ WX HOMEpaMH: IepBLIi, BTOpOii, MUHYC HepBLIi,
MUHYC BTOPOH u T. . [Ipn 5T0oM "Yaute Beero orpaHnynBalOTCa
paCCMOTpBHHBM KOHEYHBLIX BpeMBHHLIX HpOMe‘r]{yTHOB, HayMHaA
mbo ¢ HyJesoro, anfo ¢ MePBOro MOMEHTA BpPCMEHH.

3apanne naGOpMALIN IPB JTHCKPETHOM MO XO/L8 CROJIMTCH,
TaKNM 00pasoM, K 3aJaHMI0 KOHEYHHX TI0CIe/0BATebHOCTeH
KOHEYHO3HAUNLIX (MOCTOAHHKX) BerTopuhx noneli. Ecan an-
cKperHaA vHOODMAIIMOHHAA 3amada (UKCHPOBAHA, TO KOMU-
4eCTBO PAa3NHYHHX TMOCTOAHHBIX BEKTOPHEX WOJell, BO3MOMK-
HEIX B 8TO¥H 3ajiadye, B COOTBETCTBHUU C NPEBATBIME YCAOBHAMY,
KOHeuHo. BBojis 111 KasK;10ro TAKOro moJsta creijnaaenoe Gyk-
BeEHOe 0003Ha4YeHUe, MB IONY49aeM BO3MOKHOCTh 3a/laBaTh
uHGopMaALMI0 KOHEYHBIMM TIOcHefoBaTenbuocTAMn Oyun. Ilo-
noOHBI ctocob 3asianns KUCKpetnoll madopMamuu MH yejo-
BIMCSl HA3HIBATh QAGAGUMHELM, COBOXYTHOCTH 3JIeMEHTap-
HBIX cuMBOJIOB (OYKB), U3 KOTOPHIX COCTaBJAeTcs MHPOpMA-
nua — aagiasumom, a KoHeUHHe NochefoBaTenrbHocTH OyKn
andaBuTa — crosamu 8 OaHHOM argasume.
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Andaputanil cmocob yuorpeGiserca, Kaxk MaBecTHO, DPH
3aJlaHMH NeKCUYecKoil (A3bIKOBOM) W WHCIOBOH MHOODPMAIUA,
B cnydae nekcuuecxoit madopmanuu andaBHT COBHALAET
oOBIYHEIM andaBUTOM MASHKA, HA KOTOpOM 3ajaercA mHOOD-
Malua, B cliydae 9uciosoit mHGopManuu aidaBuTOM ABIAETCA
COBORYHOHOCTE JlecATH IM{p.

Crnepyer ocobo moguepKuyTh, YTO BBELEHHOE BLIHIE IIOHA-
THE €064 6 aaghagume CYIIECTBCIHO OTANYAETCH OT TMOHATHUA
¢10Ba B OOLIYHOM A3LIKE BAKCe B TOM CJydae, KOTJA UCXONHKH
andaBuT coBMajaeT, HAUDIMep, ¢ pycckuM andasutom. Paz-
AmYie 3aKII0YaeTcA B TOM, 970, B CHJIY MIPIHATHX HAMH OIlpe-
jlefeHMil, MB OyleM HaSHIBAThH CJIOBAMH He TOJNBKO Bee QaxTh-
JecKU CYILECTBYNIIE CJI0BA PYCCKOr0 A3HKA, HO TaKiKe M
no0ne OeccenMbcacnnbie codeTanuss Oyks. Couetanus Oyks
«aBTOMATY, (TEOPEMA», (KKIMI3PBHIXY, (II» ¢ 9TOH TOUKH 3pe-
nuA B paBHOI Mepe 3acay’KHBAIOT HA3BAHUA CJIOB B PYCCKOM
andasure.

Ecan Teneps K o0stunomy pyccroMmy andasuTy mo0aBuTh
elle 3HAKJ paz/esia M 3HAKI HpeNnyHAUHA, TO CIOBAMH B 9TOM
pacipernoM anx§apUTe MOYKHO CUIKTATH Kycku ¢pas, pass,
abzamst 1 fayke nexble Kuura. OTMETHM TaK)Ke OTHOCHTENB-
HoCTh OOBYMOro pasfienMs JeKCH4ecKoil WHGOpMaun Ha
OyKBBI: TP KeJAHMH MOKHO, pasyMmeercs, CUMTATh OT/eNb-
Arvu OyKBaMu cjl0Ba M flake iiejisie Qpassl,

Andaputaniii cnocob 3apamna nudopMaluu ABIAETCH [0~
CTaTOYHO yHuBepcanbueiM. [leficTBUTeNbHO, Kak y:Ke O6uimo
I0Ka3aH0 BhiIie, dTUM CIMOCOGOM MO)REO OCYNIECTBUTH Tipefi-
cTaBieHMe M06oil Auekpernolt nudopmanuu. UTo ke Kacaer-
¢s1 nudopyannm, 3afaBaeMoil B HeumpepsBHOH dopme, To HA
NpaKkTunRe, IPHMeHAA MeTOAL AanNpOKCHMAIHNH, ee Bcerma
YiaeTca mpeicTaBuUTh ¢ Joboll Hamepep 3ajaHHO CTemeHbIo
TOoYHOCTH B AHCKpeTHOH dopme.

Bpuzy npuHnumnaiproll BaA(HOCTH IIpoIecca CBefcHHA
HewrpepuBHOA Qopmbl 3ajgaHna MHEPOPMAIIMH K AMCKpeTHOH
pPaccMoTpiM ero HeckoabKo moppobree. IlycTh HenmpeprisHas
ungopmanus 3agaercsa B BUAC NEPeMEHHEX BEKTOPHHX moJeil
HA y4dCTKE IPOCTPAHCTBA, UMEMIIeM OT DAHMYCHHEE PAa3MepH.
Hycrs panee ara mmopMammsa BOCTIPHHMMAETCA HEKOTOPHIM
00BeKTOM (aBTOMATHYECKHM YCTPOHCTBOM WM YeXOBeKOM),
Beakoe peasbmoe yeTpoiicTBO, BOCHpHEEMAKIiee Hempe-
PulBHy®w undopmanmp, obmagaer pAAOM OTpaHHYeHMIl, He
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MO3BONAKIHX eMy pasjumiaTh MHOTHe TOHKHEe CBOHCTBa
HecyIux MHPOPMANHUI0 OPONECCoB.

Tak, orpannyeHHas Yy BCTBHTEeJAbHOCTDH BOC-
IPHHAMAKILEro yCTpPoiicTBA TaeT eMy BO3MOKHOCTH pasyiu-
9aTh JHIE KOHeYHOe YHUCJIO Tpaflanuil 3HAUYeHHWil BeJUYNR
(KOMIONEHTOB BeKTOPHLIX MOJeH), XapaAKTepH3yWIINX MpO-
nece. OrpaHndennas paspemawmas CcnocoOHOCTH
ycTpoiicTBa IPHBOJAHT K TOMY, 4YTO JOCTATOYHO MAaJILie
YYaCTKH OPOCTPAHCTBA BOCHPHHEMANTCA HM KaK OTHeNb-
Hble TOUKH.

B pesyasraTe 3TOro, ¢ TOYKH 3peHHA BOCHOPHHUMAIOIETO
YCTpOHCTBA, YYACTOK MpPOCTpPAHCTBA, HA KOTOPOM 337aK0TCA
Hecymmue WHGOPMAIHMIO BCKTOPHL® WTOJA, NpeACTABIAETCH B
BUJe KOHEYHOTO 4YUCIa paBJ'[H‘IHBIX TO4YeK. HHHOHBII, OI‘pﬂHH-
YEeHHOCTh MO JOCH NPOUYCKAHHSA BOCIPHHHMAIONEIO
yHGOpPMALHUIO YCTPOUCTBA He N03BOJSIeT eMy pasinvaTh 04eHb
Onn3Kne MOMeHTHL BpeMenn. B pesynbraTe (OUATL-TAKH ¢ TOT-
KU 3peHnA BOCOPHHAMAIOIIEro yCTPOHCTBA) MOKHO OTPAHU-
9ATHCA AUCKPCTHLIM BpeMeHeM, Apo0A peadbHOe HeIpPepLIBHOE
Bpemsa Ha CTOJL MaJikle BpeMCHHbBIE HHTepHa.TIhI, ‘IT06H KOHIBL
STHUX HMHTEPBAJOB BOCHPHHUMAJHCH OGBEKTOM KaK OIMH MO-
MEHT BpEeMeHH.

CyMMupys BCe OTMedeHHLIe BHINE peasbHble OTpaHuYeHnAsn,
KOTOPHIM TOJBep/KeHH BOCTDHHEMAIILAE YCTPOHCTBA, ME
NpPAXOANM K BHBOAY,9T0C TOYKH 3pEHHUA YCTpDoO -
CTBA, BOCUpDUHUEMAaMero uadopmMann i,
n06as menpepbBHas WHPOpMamuA CBOAUTCA, PAKTHIECKH, K
IACKPeTHOH, a CJe0BATEJbHO, B KOHEYHOM CUeTe — K audu-
putHOl undopmanmn. OTciA clefyeT YHHBEPCAJBHOCTE all
daenTHOrO cuocoba 3amanna nHGopManum.

Crnepyer, BIpoueM, Cpasy jke MOAYEPKHYTh, 4TO, HECMO1-
pAd Ha YHHBEPCAALHOCTH aJNQAaBATHOrO cuocoda 3ajaHus Wh-
¢opmanuu, NoJb30BaHAE UM JAJeKO HE BCerja ABJAeTCS ec-
TeCTBeHHBIM, TAK 4YTO cuenuduyecKne METOJbI JJA H3yIeHHS
HenpepbiBHOH MHEGOPMANAA DONHOCTHK COXPAaHAKT Choe 3HA-
qenne. BMecTe ¢ TeM CYIECTBYIOT U TaKue BUAL BHPOpPMAINH,
OpH H3yYeHHH KOTOPHIX AMCKPETHHE METOABI ABJAITCA He
TOALKO BIOJHE eCTeCTBEHHHMH, HO, NMO-BHANMOMY, W eJHH-
CTBeHHO BO3MO;KHBIMH. HamOonee BayKHHIM TpPUMEpPOM
Takoro BuUja wHOOpMAUH ABIAETCA JeKcHuecKad HHQOP-
MamnuA.
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Ponp puckpeTHHX (andaBHTHHIX) METO/OB 3ajaHWH WH-
dopManuyu ocofeHHO BO3pPOCJA IOCHE TOTC, KAK HOSBUIHCEH
MOIIHHE aBTOMATH AJA IMPeoOpasoBAHHA JUCKPETHOR mudop-
MAIUN, TMEHHO — JJIEKTPOHHHE HHUJPOBLIE MAHMIMHE ¢ MPOTr-
paMMHBIM YIpaBJIeHHEM.

Tlockoabry measo HacTosmell KHUTH ABIAETCH U3ydYeHUE
AUCKPETHHIX NpeoOpasoBaTesell HHPOpPMALUH, TO B JaabHeil-
HieM IMOJ cJI0BOM HHPOPMALMA MH Bcerga OygeM HOHHMATh
(ecam cHenMalbHO He OroBOPEHO IPOTHBHOE) MHPOPMALHIO,
3aIAHHYI0 B JAUCKpPETHON — W fajKe, TouHee, B addasmTuoil
dopme. Ilpu atoM mpomecc 3amammsa wHGOPMAIMH COCTOMT B
BHIOOpE OHpE/eJeHHOTO CI0BA B HEKOTOPOM (HKCHPOBAHHOM
KOHEYHOM ajfaBuTe M3 COBOKYNHOCTH BCEX BO3MOJKHBIX CJIOB
B 9TOM ajjaBure.

Tlogo6uo ToMy Kax €O BCAKHM SIBJICHIEM B IPUPOAE WIN B
00IecTBe CBA3aHA HECYIIAACH ITHM ABIeHNeM HHQOPMAIMS,
B3aMMOCBA3b ABJCHNH MPHBOAMT K HOHATHIO 0 npeobpasosa-
HUU UHBopmayuu.

Tlpepmonomxum, dYro mobGoe sBIEHHE @ M3 HEKOTOPOrQ
Kiacca A siBjeHuil BjedeT 34 cof0il HEKOTOPOE ONpe/IeIeHHOe
sBleHNe P U3 Toro ke camoro MiH moboro apyroro Kuacca B
apaeHnil. B TakoM ciysae ropopsar, 9TO HAM 3aJaHO Impeolpa-
3opanue mupopmammu a-P=f(c)'). CmemoBaTensmo, ¢ aGer-
PaKkTHOH TOWKM 3peHmsa mpeoGpasoBanme WHHOPMAIME eCTh
He UTO MHOe, KAK 0 TO G p a 7K e H W e OJHOrO Kiacca sSBae-
Huil B [pyro#l Kiacc SABJIeHWH.

Ecan mopnoOmoe otoOpajkenme oOCYIieCTBIAETCS KaKUM-
jub0 ompefeleHHHM 00BEKTOM, TO 9TOT 00BEKT HA3LIBAETCH
o6pruno npeobpasosamenem ungopmayuu. Hampumep, oG-
HOBEHHHI pajHoOIpHEeMHEK ¢ NHQOPMAMMOHHOH TOYKH 3pe-
HHS TpefcTaBiseT cofow mpeobpasosaTenb WHHPOPMALWH,
OCYMecTBAADMEA npeodpasoBanne MHPOPMAIUHA, 3aTAHHOIL
B BUJi@ pPajmOBONN, B MH(OPMAIIHIO, 3a/laBAEMYI0 C IIOMOIIHI0
3ByKoBHX Koxebamuil, Yemoser, pemawmuii xaxyw-nubo
3ajlauy, TaKiKe MOKeT paccMaTpPUBATHCA Kak mpeobpasona-
Tels MHPopMAIUU: HcXoxnoll muHpopManmueid B DTOM ciaydae
Oyner ycnosme sajgadm, a 3aKioYnTenbHOH — OTBeT.

————ee

') Crpenka «-—» B37eCh CJYKHT B KayecTBe BHAaKa mpeafpado-
BaHuA undopMauyuu, MAH, roBopsd WHAde, B KavecTBe 0Gosmatenna
OToGpamenus AGicHuA G B ABJdeHme P.
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§ 2. TpeoBpasoBarus aadasutrolt nndopmanun

B cooTBeTCTBHMM ¢ BLICKA3aHHEIMH B WpPeAMymeM Napar-
pade coolpasieHusAMHE MB Oy[eM pacCMATPHBATL HCKJIIOYH-
TeJABHO JUCKPETHO 3ajaHHy0 andaBuTHY HHPOPMALHMIO U ee
npeobpasoBaHn.

B nan6osee o0mem Bage npeodpasopaune andapuTHOR MH-
$opmamuu MokeT GHTH 3afano creayionuM crocoboMm. IyeTs
HaM aHH JBa KoHedHslX angasura X=(z,, z,, ..., z,) u BL=
=+ Yp» +++r Y,). ObGozpaunm "epes F=F (z, ..., z,) coBo-
KYIHOCTh BceX CJOB KOHEUHOH jpauubl B aadasute X, a ue-
pea G=G(y,, ..., YJ,) — COBOKYIHOCTb BCEX CJOB KOHEUIOIi
paunb B andasmTe V. Ecam mexopmas mrdopvamua samn-
criBaeTes B akndasute X, a xomeunas nHopmamus — B anda-
BuTe ¥, TO MPOM3BONBHOe MPeodpasoBaHie HHPopMATUE ¢
GymeT mpencTaBiaATH co0ol0 He UTO MHOE, KAk 0ToOpaskedie
MHOskecTBa F B MHOkecTBO G. B panbuelimewm Mut Oygem pac-
CMaTpUBATh MMUIOb J €eTEepPMUHUpOBAanmHEEe npeod-
pazoBaHua HHGOpMADHAM, IPH KOTOPHX BXOAHOE CIOBO IO.-
HOCTBIO OIpeJesifeT CI0BO Ha BHXoJe Ipcobpasosatend. flc
HO, 9T0 TpeOoBaHde JleTePMAHUPOBAHHOCTH €CTh He ITO HHOC,
waKk TpeboBamMe OAHOB3HAYHOCTH 0ToOpame-
Huf @

OKHE}I}IB&GTCH HGHGCOOﬁpEIBHbIM TAaR/KEe B CaMoM OGHLBM
caydYae CcIATaTh ¢ Ta cTH T HH M 0To0pajkeHieM, HHade
roBopsA, 3a7aBaTk OTOOpasKeHue ¢ He 00M3ATENLIO HA BCEM
MHOKecTBe F, a JMIIb Ha JACTH TOro MHOKECTBA (IIe MCKII0-
qafd, BUPOUeM, ciaydail coBrnafeHnd dTol 4acTH €O BCGM MHO-
skecTBoM F). Bpefenne wacTHYHNIX 0TOOpaIKEHHI MO3BOAAET
BMecTO oToOpajieHHil OJHOTO MHOMECTBA CIOB B JIpyroe pac-
CMATPHBATH JHMmb OTOOparkeHHA TAKUX MHOKeCTB B cels.
Hnsa atoit menm mocratouno BBecTH 00bemnueHHLIH ajgdapur
3=z, ...,z Yy, .y U,) AMAOKeCTBO H=H (2, ..., 2. 1, ..
...y J,) cnos Han aTim andasutoM. flcro Temeps, 49TO BMecTO
otobpamenns (Mau 9acTUYHOTG OTOOpPAMKEHHs) MHOMeCTRBA
B MHOKECTBO (G MOAKHO PACCMATPUBATE YacTAUHOE 0TOG parkeH e
muoskectsa H B cefa. OJTo gacTuunoe oTobpaskenue Gyner ou-
pefleneHo [l CHAOB, COCTOANIUX TONRKO U3 OyRe z,, I,,
pumy Ty

On03HAYHOCTE 0TOOpasKeausa ¢ MEOEECTBA F B MHO:KECTHO
G me o3HavaeT, 8oobIme roBOPA, KAK UBBECTHO, ORHOBUATHOCTH
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oGpaTHOTO 0TOGpasKeHua ¢~ '. Ecan ke Takaa ofHO3HAYHOCTD
HMeeT MecTo, T0 oTo0paykeHHe ( HA3EIBAGTCH 83AUMHO 00HO-
anaunsia. Mbl OyeM roBopuTh TakKe B 9TOM cjaydae, 9TO OTO-
GpakeHHe @ OCYIIecTBJAAeT 3 KBUBAJeHTH O e npeobd-
pazosaHue undopManuu. B cnydae sxBuBazeHTHOrO mpeobpa-
30BAHMA BAKIOUHTeIbHAA (BHIXoXHAA) HHPOPMAIMA HOJHO-
CTBIO OTpefiensieT MUCXONHYI0 (BXOAHYI0) HHPOPMAIMIO.

Mpumep 1. IlpeoOpasopanme mHPOpPMAIIUA B WPOU3-
BOJIBHOM KOHEYHOM a/(aBUTe 3aKAIYAETCSA B 3ePKAJIbHOM OTO-
OpasKeHHY CJI0B: HOPAROK ClefoBaHusA OYKB B CJIOBe MEHACTCA
nocje mpeofpa3oBaHuA HAa MPAMO WPOTUBOMONOKHE. flcHo,
410 TaKoe mpeoOpazosanue OyMeT DKBUBANEHTHLIM.

Il pumep2 B andpasure, cocTosmenM U3 BceX HeciATAY-
nux mudp U BHAKA CYMMBI, 3afaeTcs 0TOOpasKeHUe CJIOB BHEA
a--b, rge a u b — Desasle 9ucaa, B CYMMY 9THX ABYX 9HCEN;
nampumep, ¢aoso 245 mpeofpasyercsa B caoBo 7, caono 21--
-+15 B coBo 36 u T. 1. Jlerko BUIETh, YTO 3amaBaeMoe TAKUM
oOpa3oM mpeobpasonanne He YKBUBAJIEHTHO, WOCKOJBKY 3a-
JIAHUE CYMMLI HE OMpelefseT CAaraeMbiX.

Co Besiknm npeofpasoBaHdeM HWHPOPMANAN CBA3BIBAEIC
MIITYUTIBIOE TPEACTABJACHNE 0 er0 CJ1 0 3K H o ¢ T u. fcuo,
HAmpuMep, 4YTo HpeolpasoBaHUe Kakoro-mubyab pYCCKOro
TEKCTA, BAKII0YAl0Iieecs B 3aMeHe OYKB UX WOPALKOBEIMA HO-
MepaMiu B aAgasuTe, MHOTO HPONIE, ICM EEPEBOJ] TOIO JKE Tk~
¢Ta, CRA:teM, HA anrauiickuil A3uk. [1o KpUTePHIO CIAOKHOCTH
0Ka3HBaeTCA [[eJ1eco00PasHEIM BLIIEANTh OUH Kiace mpeodpa-
3oBanuii nndopManuy, KOTOPLHE eCTeCTBEHHO HA3LIBATE H P O-
cTeimuMun.

ITpocmediwuny, uau nobyrecnnyimu, M OyneM HA3HBATH
npeoOpasoBanusd, 3aKA0OTIAONMECH B 3aMeHe KKEoll OyKBR
nexognoro andasuTa HEKOTOPOU ONMpeJeAeHHOH, UMelNIeil 3a-
pance QUKCHPOBAHHYK, OMHAKOBYIO AJA BCeX OYKB AJUHY,
rombunanveli Gyks Hosoro andasuTa.

Ilpusegem npumepnr mpocTeilmux mnpeobpazosaHuil uA-
dopyamim.

Mpumep 3. Uexognas nedopManus — upousBoabHOE
cnoso p pycckom agdasute. [IpeobpasoBanue mmdopmarmi
"0CTOUT B 3aMeHe Kakioi OyKBH anapuTa MOPAIKODLIM HO-
HCPOM, JAMICARHBIM B JeCATHYHOM cucTeme cuncaenita. [Ipn
YTOM J17131 COOMIOACHILA YCJIOBAS PABEHCTBA jIJINH KOMOMIAI
Oyks uoporo axdaBuTa. UPeJCTABTTIOMNE OYKBHM CTIDPOTO
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andasuTta, HeoGxognmo mepeyio 6ykBy 0603HaTaATH KOMOMHEATT-
eit 01, Bropyio — wombumamueit 02 m 1. x. B pesyanTaTe
TAKOTO MPeoGpPaZOBAHUA CIOBO (LOM» IIPeoGpPas3yeTcs B CIOBO
«051412», cnoso «0x3g»y — B caoso «02100805» u T. 7.

IMIpumep 4 Ucxogmas magopManus — IPOU3BOJIbHOE
Hejoe JecATHYHOe Umcio (CIoBO B andaBHTe, COCTOAMEM H3
Recsamu madp 0, 1, 2, 3, 4, 5,6, 7, 8, 9); npeoGpasopanne uu-
dopManuu COCTOMT B 3aMeHe Ka:Kkj0fi IeTHOH muppH HyIeM,
a KaKaoll HedeTHON mudpnl — epuauneit. Caoso «125» npn
aToM npeobpasyercsa B cinoBo «101», cmoBo «0342» — B ci0BO
«0100» m T. 7.

JamernM, 9T0 Hpeobpasopanue B IpUMepe 3 ABIsETCH He
TOJBKO NPOCTEellIINM, HO M SKBHUBAJNEeHTHHM. B To ke ppems
npeo0pasoBaEUWe B IpUMepe 4, X0TA u HpocTefimee, TeM e
MeHee He 3KBUBANEHTHO.

Jlerko BUAeTh, 4TO ¢ MOMOMIBI0 TPOCTEHIINX BKBUBAJIEHT-
HHIX Ipeofpasosanuil, nHGOPMAIAI0, 3MAHAYI0 B M0GOM KO-
HEYHOM andaBUTe, MOKHO 3ANKCATh B &J(aBuTe, COJlep;RamieM
ronbko piBe OykBel, Taxo#t andasmr mMm OygeM HasbBaTh
cmanfapmusly 08YTOYKEeHHBIM, UIH JGOUUHBIM, ATPABUTOM,
a fBe ero OykBH OyZem 0003mA9aTh HyJd eM H e H H -
e it. Taxue mpeoGpasoBanmsa BHIIOMHAIOTCA CJIENYIOUUM
06pa30M: HMeTCA TaKOe HATYPAIBIOE THCIO m, UTOGH Yncio
pasauvHELIX CJOB AJAUHBL /0 B ABOMYHOM AJ(QaABHTE IPEBHINAJO
nan Gpino Gkl paBHBIM 9HCJy 1 Pa3ingHHX OYKB HCXOJIHOTO
andasuta 4, mocie Jero xayxgas us Oyxp andasura 4 zame-
HAETCS CIOBOM JJIUHH /M B IBOMTHOM aN(aBuUTe TAK, ITOOL pas-
AWYHHIM OyKBAM COOTBETCTBOBAJIM pasaudnbie ciosa. [lo-
CKONMBKY, KaK JTerKo MOKa3aTh, YHCIO PABIHIHHIX CJOB JTH-
HEL m B IBOMYHOM aidaBuTe pasHo 27, To AJNsA BO3MOKHOCTH
BHIIIOJHEHNs! YKA3AHHOTO NpecGpasoBaHust HOCTATOYHO BH-
O6paTh m Tak, 9TO0H Y OBJIETBOPSLIOCH HEPABEHCTBO

2™ = n.

fleno, 49T0 KopmpoBanme uHGOPMADUHN B ABOMYHOM ajda-
BHUTE HEORHO3Haumo. Bomee Toro, ama mo060ro uexoaHoro asu-
daBuTa cymecTByer GecKOHEYHOE MHOMECTBO TAKHX mpeolpa-
sopauuii. Bee aTH npeofpasoBanms HOCAT CHENUATBHOE HA3-
BaHUE 080U4H020 KoOuposarnus ucxofnoil madopmanyu.

O6benunas mpusefeHHBE 30ech PACCYRIEHAA C TeM, 4TO
6BJI0 CKA3aHO B MpeALIAYIieM maparpade, ME moaydaeM BO3-
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MOKHOCTb BHICKABaTh CIEIYIOMee YTBep:KIeHHe: OpPH pas-
JIA9HBIX TpeobpasoBaHuaAX HHPOPMALIA MOIKHO, He HapyIas
OONIHOCTH, TIPE/MOMATATh, YTO KAK MCXOJHASM, TAK 1 3aKTI09HN-
TeJqbHAasd MHPOpPMALHSA 3aaHa B HEKOTOPOM CTAHZAPTHOM (Ha-
OpuMep, ABOWYHOM) amdasure.

B camom gmene, mycTh HeKoTOpasg MHQopManus A ¢ moMo-
mbio npeobpasosanus f npeobpasyerca B Bup B. 3axonupyem
Kax madopManuo A, Tak n nHpopManmio B B HeKOTOpOM cTaH-
paprEOM amfaBnTe, 0603HAUAH COOTBETCTBYIOIMINE KOLHPYIO-
mue oTo0paienus depes ¢ u f, 4 3aKOZUPOBAHHYIO HrpopMa-
uuio — gepes A'u B', 1. e. A’=A4Aa, B'=B§").

Jlerko Buersb, uTo npeobpaszoBanne f HHIYIHPYeT HEKOTO-
poe mupeobpasosamme f', mnepeBojamee uHGopManmo A’ B
nuopmanmo B'. O6osnagast vepes ¢ "' u f~' nmpeobpasopanus,
o0paTHEe COOTBETCTBeHHO HpeoGpazoBannmAM ¢ u f, ME mo-

JIy9uM: , ’
of p'=f, a'ff=f. (1

TIpuBemeHAbLIe COOTHOIMEHAS JErK0 YCMOTPETb H3 CXEMHI,
nzobpaskeHHoii Ha pme. 1.

Camo coboit pasymeeTcsi, WT0 B Kad4eCTBe CTAHTADPTHOIO
MoMeT OnTh BHOpaH He o0s3aTeybHO ABOLYHEIL, a Ti06oif
Apyroil KoHeYHHH axdaBUT, COCTOHA-
muil Gomee Fem u3 opmHoit 6yksu. Ilpa- 4
BIIIA KOJAWPOBAHWS IPH 3TOM COXpA A 8
naores, Hymno anmb Bmecto Hepa- [ § - IR
BencTea 2” =n 1M0Jb30BATHCH HEPABEH- P
creoM k"==n, rae k — unmcao OykB B 4’
BHOPAHHOM CTAaHAAapTHOM ajdaBuTe.

Bunoanenne npocreitmux rpeobpa- Ime. 1
sonaumit madopMANUH U OOPATHHX NM
npeobpasopaumii 00HYHO HE BHBHBAET 3ATPYNHEHWA w
MOSKeT BHIIOJHATHCH ¢ MOMOINBI0 OTHOCHTEIBHO IIPOCTHIX aB-
ToMaTd49ecKUX ycTpoiicts. [loaToMy Bes TPYMHOCTB, CBS-
3aMHAA ¢ TeM MJIH MHHEM KOHKPETHBIM Iipeo0pasoBaHmeM
UHGOpMATIMN, MOKET OLITL CBeJeHA K yCTAHOBIEHHIO HEKOTO-
poro cooTseTcTBHA CJOB B cTampgapraoMm aadasure. Ecau B
KA4eCTBC  CTAHAAPTHOTO GepeTcsd, HAUPHUMep, JBOWYHHIL

pl

"} Ecain € — nadopmanusa, a y — oroGpakenne, 10 depes Cy
ofosnauaerca peaynbTAaT BosfelicTEns oToOparkenus y Ha mmdop-
Mauo C.
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aadasuT, To ¢CyTh HIpobaeMbl COCTOUT B MOJYICHUA U3 OLHOTO
pHAa HyJell M efMHUI{ LPYrOTO PARA HYJIed W eSUHUL, OTIU-
YAOIEerocA OT mepBoro JuGo YUCIOM CHMBOJIOB, Mubo UX B3a-
IMHBIM Pacmoyioykennem, JHG0 TeM W [PYTHM BMeCTe.

IIpuBenem npumep cBefeENA CIOKHOTO mpouecca npeobpa-
soBannA MHEQOpPMANUH K NpeoGpasoBaHHIO CJAOB B JBOMYHOM
andasute.

Ilycts mexopHoil nedopManueit cay;kat 9epro-Oeinie pu-
CYHKH CTagfapTHOro ¢opmaTa, usobpajkaiomme TOT UM
unoif mpegMeT M3 HEKOTOPOro (UKCHPOBAHHOTO MHOKe-
ctBa mpeameroB. IlpeoGpasosanue wHGOpMAIMH COCTOUT B
TOM, YTO KaK[OMY PHCYHKY COIOCTagJIgCTCA HAas3BaHIE H30-
OpaKeHHOTO Ha HEM I[pefMeTa, 3AIICAHHOe HA PYCCKOM S3H-
ke. [Iponssenem Kopguponamme ECXOAMOH 1 3AKIIOYATENbHON
undopMannmn B ABomuHOM andapute. i 3aKa0YMTEIbHOL
nadopMaAllM TAKOe KOAHPOBAHHE MOKET OBITH BHIMOJHEHO
09eHb NMPOCTO: AOCTATOYHO Kakaoil u3 32 GyKB pycckoro aj-
¢aBHTA COMOCTABUTH OJ{HO U3 32==2° BO3MOJKIIEIX CJIOB MJHHHL O
B geonunos aadasute. Hanpumep, Oyxse a MosKkeT ObITH como-
crasiaen kog 00000, 6yxne 6 — xopm 00001 u 1. 1.

Heckonbko Goiaee CA0KHO KOAUPYETCA MCXOAHASL HuBOp-
mamus. Jlng Toro 4ro6el BHIIOJHHTD KOAMPOBAHME, PA300bLEM
ClLCTEeMOI TOPU3OHTAJDbHBIX 1 BepTHKa.ﬂBHHX HPHMIJIX JIo-
MWAJb KaM{I0r0 PHCYHKA HA 3/I6MEHTAPHLIE KBAJIPATHKHA I 3a-
HyMepyeM 3TH KBajpDATHKA B TOM WX MHOM PUKCHPOBAIIOM
nopAgKe (HampmHMep, cleBa HANPABO H CBepxy BHH3). Dean-
YAHY KAKEOTO 3JeMeHTAPHOrO KBAJpATHKA BHOHMpaeM Ha-
CTONILKO MAJOi, 4ro0ul a3 He PA3ANTAN HA HeM deraeii, a
MOT' Pa3JNWYaTh TOJABKO CTelenb ero sAprocTu. Beibupaem, ja-
Jee, MAKCHMAaJIbHOe YUCJI0 IPajarfuil APKOCTH, BOCIPUHIIMae-
MBIX TJIa30M KaK pasiauvHele. BBupy orpamndennoii cuocob-
HOCTH [J1a3a PasiuvuaTh CTeNeHM APKOCTH M300pasKOHHA, 3TO
qucao Oyner xomeunsiM. Ilpesmonoskun, 4T0 OO paBIIO, HAI-
pumep, 200. Iockoabry umeerca poBHO 2506=-2° pa3JNIHEX
CJOB AJHHBE 8 B ABOHYHOM ajdaBuTe, ME MOJKeM 3aK0/po-
BaTh SIPKOCTH 3JIEMEHTAPHEX KBAJPATHKOB BOCBMEpPKAMII Hy-
aeil M efnUuUI, B3ATHX B PAasNHINBIX KOMOHHAIMAX. 3amMUCH-
pas Tenepb KOAH SIPKOCTEH dIeMEOHTAPULIX KBAaZPATHKOB B
UOpPAAKE POCTAa HOMCDPOB KBAAPATHKOB, MEI IOJydYaeM BO3-
MOJKIIOCTB KOAHPOBAThL KaM{IWI PHCYUOK PpAXOM Hyieil u
eJ{UHBIL.



i8] [NOHATHAE OB AJITOPHTME 27

3ajaua pacnosHaBaHNA PHCYHKOB OKaBhHiBaeTcA TeM ca-
MEIM CBefleEHOH K mpeolpasoBaEUI0 pAfna Eyneil B efuHUI,
ABNAIOUIETOCA KOMOM PUCYHKA, B PAX HyNell W elUAHI, Ipej-
cTapaglomui (B sakogmpoBanHoit Gopme) Hazpamme H306pa-
JKeHHOI'o Ha 2TOM pHUCYHKe IIpejgMeTa.

§ 3. tonarue 06 arropmrme

B cootBeTcTBHII ¢ IPIIHATON HaMU RHCKpeTHOH Todkoil 3pe-
HUA IPOM3BOJbHOE IpeobpasoBanue uEQOpMANHIE eCTh He
4yTo WNHOE, KaK oToOpaxkeimne (BooOule ToBOps, YACTHIHOE)
MHOKECTBA CJ0OB B HCKOTOPOM KOHeIHOM ajadaBuTe B MHO-
7KeCTBO CJIOB B TOM K¢ CAMOM Han JIOGOM ApPYroM KOHCIHOM
andasuTe. YcAOBIMCA HA3LIBATH Takue oTobpakienus aida-
SUMHBLML OREPAMopami.

OpuH 113 MepBHX BOTPOCOB, BO3HUKIOUWNX MPH O3yUeHHN
andaBNTHHX ONEPATOPOB,— HTO BOIPOC 0 crocobax mX 3aja-
una. Heno s Tov, gTo, Boobme ropops, andapuraiii oneparTop
onpefesnseTcd Ha 6ecKOHCIHOM MHOSKECTBE CIOE U He MO/ReT
OLITE OdTOMY 3a7an npocToll Tabmunei cooTreTcTBRA. Bosnn-
KaerT HEOOXOLAMOCTD HAXOAeHNHA cnocoda 3ajanna aadasut-
HEHIX OIlepaToOpOR HA OCHOBe KOHeYHol HEpopManun. Andapur-
HBIC OUCDATOPH, 3aaBaeMbl¢ ¢ TTOMOLIBK KOHCUYHBIX CUCTEM
OpaBuj, MPUHATO HaskBaTh alzopummaemi. [lpusenen npu-
MCPH JITOPHTMOB.

Mpumep 1. PaccMoTpuM anropuTd CHOKEHNA [MEbIX
THCen B AeCATHHON CHCTeME CUNCHAEHNA. JTOT AJATOPHTM le-
pepaGaTeiBaer cioBa BHta a+0 B andasnTe, cocTodumenm us 10
g p ¥ 3HAKA CIOHEHNA, B CJIOBA B TOM 3Ke aidaBuTe, 113 KOTO-
poro uckmYeH 3uax cymmsl, Homeunaa cucrema npapus, ou-
POJICIISIONAX ANTOPUTM, COCTOHT 113 MpaBILia LOPAa3psAHOI0
COYKeHIA, UPaBUId HAXCHKIEHIIA COOTBCTCTBYIONIMX Py
ApYry paspajpos ciaraemslx (B TOM 9HCIC MIAANIUX paspsd-
LOB), mpaBHJ caokeRnd nndp (Tabampa ciokenmnA) u mpa-
BUja mepeHoca.

IIpuwsmep 2. Paccmorpum ajropuTs UIpPH B MaXMaTH.
Wrpy B maxmaTil MOKIIO TPAKTOBaTHL KAk mpeoOpazopamiie
CJ0B B KomedHoM aadanute. B wagwecTse andasura spech ec-
TCCTBEHARO NPAMEEUTh 00WYHO YIOTpeSAAIONTIecs B MAaXMAT-
Hoil motammm campoiel. Crosamu, ®ak ofmyuHO, OymyT cum-
TATHCA  HKOWOTHLA HOCHE0RATeABHOCTH OyKB  ARAPARITA.
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HexoTopsie u3 Takux mocJiefoBaTeNbHOCTell GyAyT Mpe/cTaB-
1ATh ¢00010 MmaxMaTHHE TO3UIUN, ApYyTHe — IIpocTo Gec-
cMelciennbie Habopsl cuMmBosos (mampmmep, oKJJad). Anro-
PHUTM 3ajaeTcd JHIOb JJA CJOB, HPEACTAaBIAIONNX OCMEICIEH-
HBIe IIO3MLUN, U 3aKial04aeTcd B mpeobpasopannn mw6oii 3a-
OaHHOH MO3MIUM B MO3UIIMIO, BO3HUKAINIYIO U3 Hee IOCjIe BH-
TOJHEHU A OIepefHOTO XO0ja.

Hax wusBecTHo, TpaBmaa [BMKeHNA ITaXMATHHX QUTyp
eIlle He ONPeflelIAI0T 0JHO3HAYHO BHOOpa X0Ka B To# Uiy HHoOH
KOHKDETHOH MO3MIIMH U, CJIefOBATENbHO, HEe IPECTABIAIT
eme anropurma. OfHAKO, KAK NOKA3HBAET OMBT, MOMKHO CO-
CTaBUTh KOHEYHYI0 CHCTEMY CTPaTerHIeCKUX MPaBHJ, IIO3BO-
JAIOOEX B KakJo# KOHKDeTHOH mo3nuuH BHOWpaThL efvH-
CTBEHHBIH Hamnydmmil (B HeKOTOpoM cmbicie) xon. Ilpucoe-
ODUHAA 9Ty CHCTeMY LPABHJI K NpPaBUJIaM [BHKeHna O¢n-
Typ, MH IOJydYaeMm aJTrOPHTM, KOTODHI ecTeCTBeHHO HA3BaTh
AJCOPHTMOM IIAXMATHOH MTDHL.

Crmenyer cpasy oroBOPUTECS, 9TO B 3aBHCHMOCTH OT TOTO,
KaruM 00pasoM ompepeNAeTcA KATeCTBO MO3HIIMH, MeHSeTCH
" CMEICA TOHATHA (HAMJYIIIEr0» Xo0fa. 370 006CTOATEILCTBO
ompefieliAeT HANNIUE HE OJHOTO EJMHCTBEHHOrO aJIr0puTMa
IMaxXMaTHOH WMTDE, a MHOYKECTBA TAKUX AJTOPUTMOB.

Mu ocrapnisieM Takiie B CTOPOHe BOIPOC 0 Bep o A T-
HOCTHHX aJITOPpHTNMa X, rge Bulop ofpasa ana toro
HIM MHOTO CIOBA ONMPENeNseTCH He OLHO3HAUHO, a Ciydaiino,
B COOTBETCTBUH ¢ KAKNMU-TN00 BEePOATHOCTHHIMH KPUTePUAMI,
flcHO, 49TO DpUMEHMTENbHO K IIaXMATHHIM ajJTOPUTMAM pac-
CMOTpeHHe CIydaiiHBIX IIePeX0J[0B ABIACTCA BEChbMa YMECTHEIM.

B npuBepennom BHIIe onpejeleHHN aATOPUTMA KaK aada-
BHUTHOTO OIEPaTOpa, 3afaBaeMOro KOHEYHON cmeTemoll mpa-
BUJ, €CTb OJNH CYMeCTBeHHHH HEIOCTATOK — OTCYTCTBLE
MaTeMATHIeCKOH ToTHOCTH ompefenenns. He npeonones storo
HEeJOCTATKA, HeNb3d CJedaTh NOHATHE AJTOPUTMA IIPEAMETOM
To4HOHl MaTemaTHdYeckoll Teopum. Bmim moatomy mpeampu-
HATH MHOTOYACIEHHble NONHTKH YTOYHEHHWs NOHATHA aJTo-
pUTMa, KOTOPHIe IPHUBEIH K YCTAHOBJIEHHIO CMOCO00B TOIHOTO
3alaHNA NMPOHIBOJIBHEIX AJTOPUTMOB.

Mgur mpuBeeM ofuH B3 TAKUX CHOCOO0B, IIPHHAIeKANUT
A.A. Mapxosy').

"A. A, Mapkos, Teopua aaroput™os. Tpyum Martewm.
nu-ta M. B. A, Crexnoea, 1. 42, 1954,
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AnropurMa A. A. Ma p ko Ba, nasuBaeMie TaKmKe
HOPMAALHHMY A420pUmMMaMy, 1peodpaayioT cj10Ba, 3afaHHEE
B Ji060oM Koneunom andasute A=A4(a,, ..., a,), B cI0Ba B TOM
e caMoM andasuTe, MpHUYEM, KAK TIPAaBUJIO, AJTOPATM OKa-
3LIBAETCA ONpeJeleHHHIM JHOIL JJsA 9aCTH CJOB H 3ajaer,
clle[l0BATEJIbHO, YACTHIHOE 0TODpaykeHme.

Hopmanepuulii asropuTd sajaercds KoHedIHOH Ta b
Auugeidl TogCTAaHOBOK CJOB B JaHHOM andasure.
YT0o6H He BBOANMTH U3JIUIMHAX YCIAOKHeRHI, 00bsAcHeHHe CIO-
co0oB 3aianua TabauIE TOACTAHOBOK U METOLOB NOJAb30BAHUHA
aToil TabiuIeli MH IpoBefeM Ha CJeAyI0MeM TacTHOM NpUMepe.

Ilpepnonosxnm, gro andapur, B KoTopoM GyHKIHOHUPYET
HOPMAJbHHI aNropuT™, COCTOUT U3 Tpex OYKB: &, Y, 2, a Tab-
InIla HOACTAHmOBOK HMMeeT BHI: ')

1. 2y —y,
2. 20z — 1,
3. 22— z2.

TlycTth Temeph HaM BajaHO NPOU3BOJBHOE CIAOBO B anada-
BuTe (Z, Y, z), HAIpHMEP ca0B o zzzxyz. [lpasnina mpeobpasosa-
HUA 3TOT0 ¢JI0Ba C TOMONIBI0 ANTOPUTMA — BHITHCAHHON BHIIe
TabanuOe MOJACTAHOBOX — TaKoBH. [Ipemie Bcero wumercs
neppas Mo NOpAAKY (cauTas cBepXy Bumus) Gopmyra Tabaumul,
JieBasA 9aCTh KOTOPOH BXOJHT B pACCMATPHUBAEMOE CJIOBO, BH-
JenseTcA NMepBoe BXOKJeHmne (CUMTas CJEBA HANDPABO) JeBoii
qacTu GOPMYJIE B CIOBO W HTO BXOKAeHHe 3aMeHAETCA MPaBoi
qacTe0 GOpMYSH. JTa OmepalHs MOBTOPACTCH 70 Tex mop,
moxa jwbas us Gopmyn TaOIUIB He OKAKETCA flajiee Helpli-
MeHuMo#l (6yAyT OTCYTCTBOBATH BXOKJCHHS JIEBHIX dacTel
Bcex ¢gopMysn TabaHLb B mMOJyYeHHOE HA NIpeJHyIieM aTame
c1ono) mn6o moka He OymeT npumenena ogHa u3 GopMya Tad-
JNUL, BHIENeHHHX 3apaHee KaK 3aKM0TUTeAbHEE GopMyIst u
OTMeYeHHHIX CUEIUANBHBIM 3HAYKOM (B TACTHOM Cayuae 3a-
KIo9nTesibHEe HOPMYJIEI MOTYT B OTCYTCTBOBATB).

Iipn nprMenennn yKa3aHHHX IPAaBHJ BO3MO;KHE Ba CJIY-
4as, [1ponecc MoKeT BAKOHINTHCA Iepe3 KOHeTHOe THCJIO Mma-
TOB: B BTOM CJydae CJOBO, MOJYTeHHOe IO0Cje BHIOJIHEHHSA
noc/enHei TOACTAHOBEH, B Oy/er TeM CJ10BOM, B KOTOPOe HAIN

') CTpelKRE CIYKaT JJif BEIPaKenHsa HOACTAHOBKA CI0OBA, CTOAMEI0
CHpaBa OT Hee, BMECTC BXOMileHHWA CJOBa, CTOAMIEr0o cieBa OT Hee.
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aNrOPHTM TEPeBOAMT MeXofiHOe cioBo. Ho MomxeT oxasaTbes,
9ro mpomecc mpeoGpasoBaHWA CjgoBa  GyeT mpomcxo-
AnTh Ge3 KOHIA: B TAKOM cJaydae CYMTAeTCH, YTO AJTOPHTM
K HCXOJHOMY CJOBY HeEIlPLUMCHHM.

Ecan B paccMaTpupaemom mpHMepe He BHIJIEIATH BaKJIO-
YATENBHLIX (OPMYH, TO Hpomece HpeobpasoBaHnA MCXOLHOIO
ciopa OymieT BHITJAAETH CACAYIOMHM 006pazoM.

1-#t 1w ar. Ilpumenserca ¢dopmyna 1. Caoso zzzryz=
==222(zy)z npeobpasyerca B ¢10BO 222y2z (CKOGKAME BEIee-
110 TIepBoe BXOK/CHIe JeBod JacTH mpuMeHAemoil GopMyasl B
MCXOHOE CJIOBO).

2-ii mrar. @opvyas 1 1 2 nenpuMEHHMBI, TpPUMeHAETCA
3-1 dopmyna. Cnoso 2zzzyxz=(zz)zyzz mnpeobpasyerca B
CIOBO ZTZYTZ.

3-i mar. Gopmyna 1 HempHMeHHMa, TpHMeHAeTCH 2-f
dopmyna. Caono zxzyrz=(zzz)yrz upeoGpasyerca B CJ0-
BO ZYXz.

4-it i1 a r. Cioba npnvenserca gopmyna 1. Caoso zyrz=
= (zy)rz npeolpasyeTca B CJIOBO YIZZ.

o-if m a r. K cnoBy yzzz menpumennnma au oxna us Gopmyn
TabIIIB; TO3TOMY TIpOIiece Mepepa(OTKE 3aKOHYEH: HCXO/0R
CIOBO 232TYz mepepaboTaHO ANTOPUTMOM B CIOBO YITZ.

Ecnn 611 B paceMoTpeHHOM HaMA NpEMepe BHEIHTh, CKa-
ives, QOopMyay 2 KAK 3aKIIOUHTRNBIYIO, TO mpomecc ofop-
Bagcs 6p yiie mocae 3-ro mara, DOCKOJNBKY HA 3TOM Imare
6pr1a bl MpuMenena 3AKMOIATeNbHas dopmyna. B pesyan-
TaTe moxyduacs 611 yiike Npyroil aaropurM, Kotopeii mepepa-
0aTHIBAET CIOBO 2ZZTYZ B CI0BO TYTZ, & HE B CJAOBO YITZ.

Ecrectsenno 3ajath Bonpoc o cremneni o0IHOCTH TOHATHS
HOpManbHoro ajgropuTMa. CllemuanabHble HCCAeL0BAHUSA, IPeJI-
OpPUHATHE 4] BHACHEHAA 3TOr0 BONIPOCa, ¢ JOCTATOUHOH yOe-
JMTEJIBIOCTBIO TIOKA3KIBAIOT, ITO JI060H ANTrOPUTM IKBUBAJCH-
TeH IIEKOTOPOMY HOpMaiabHOMY anroputmy. Muage rosops,
nas a00oro anropuTMa HAJ, HMPOM3BOJBHBEIM KOHEUHBIM &jI-
$aBHTOM A MOKI0 MOCTPOMTH HODMANBHBIA AJTOPHTM HAJ
TeM ¥¥e 1M, GBITL MOMeT, pacmAPeHHEIM andaBHTOM, Hepe-
pabaTuiatoniuii ciona may andasutom A TOUHO TAK ilie, Kak
1 MCXOIHBEI AJrOPHTM.

Wrak, rosopsa o mpowmsBombHOM ANTOPHTME, MOIKHO, 1l
Aapymas o6mHEOCTH, HMeTE BBUAY TOA DL KO HOP M A J b-
MHEe ajgropuTMILL
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§ 4. llomstne o puckperHOM (nudpoBoM) aBTOMAaTE

Huckpemubimu agmomamamu TPUHATO HABHIBATE YCTPOH-
cTBA, ClyxiaImue HJA IpeofpasoBaHMA ANCKpeTHOH HMHGOD-
saip. Hak yice ormeuanocs B § 2, quckpeTHyo nHGOpMaLHI0
MO;KHO BCerga cuuTaTh aldaBUTHON ¥ DIPUTOM 33JaHHOH B TOM
fi MIIOM CTaHmapTHoM aidasute. B coBpeMeHHRIX NUCKpeT-
IpX aBTOMATAX TPUHATO OOKYHO OTOIKHECTBJIATH GYKBHL HC-
10JIb3yeMOTO CTaHAapTHOro ajgaBnTta ¢ mirdpamu Toil uan
Hmoil cUCTeMul cymcJieHUA (4allie BCEro NBOMTHON MJM jecH-
miunoii). IloaTomy AuCKpeTHEe aBTOMATH NPUHATO HA3HIBATH
TalyKe YUPposuMUL asmomamami,.

OCIIOBHLIM Ka49eCTBOM, BHIFENAIOMUM AHCKPETHHIE ABTO-
MATH M3 Y1CJHA BCeX APYyTuX mpeobGpasosaTetefi nudpopmanun,
ABAAGTCA HAJAYHE N MU CKPpPeTHOT o (IPH 3TOM B pealb-
HBIX aBTOMAaTaXx BCerfa KOHEYHOIO) MHOKeCTBa BHYTpeH-
nnX cocrosHuil B cBoficTBA CKAadYKooOpasHOTO
nepexopna apBToMaTa M3 ONHOTO COCTOAHUA B Ipyroe.
Craykoo0pasHOCTE HepeXofa 03HAYAeT BO3MOSKHOCTH TPAK-
TOBAThL DTOT HEpPexXofi KaK MTHOBeHHBI#, mpuieM Kak Takoil,
KOTODHII COBEPNIAETCH HENOCPEHCTBEHHO, MHHYH Kakde-aubo
Hp()MeH{yTO‘IHI}Ie COCTOAHUA,

Pazymeerca, s m060ro peajlblio CyIIeCTBYIOIEro aBTO-
MaTa mMeeT MeCTO KOHEeYHAA ANMUTCNLHOCTL HepEeXOAHBIX IIPO-
neccoB, TaK ITo TpefoBaHme CKATK0OGPA3HOCTH MepeXoia B
1101401l Mepe HHKOTAA HE YAOBAETBOPAETCH. ¥ JOBJIeTBOPEHHE
07010 TpeGOBAHUSA OKASHIBAETCH BO3MOFSHBIM TAaKUM 00pasoM
Aumb Ha ompepesdeHHoll cTymeuu abcrpaknuu. Takas abcr-
pakuus, OJHaK0o, HOCTATOYHO XOPOIIO ONMCEIBAET OCHOBIEIG
CBOIiCTBA pPealbHHX LMPPOBHX aBTOMATHIECKHX YCTPOHCTB
(npesie BCEro — BACKTPOHHBIX OuQpoBbiX MaUIUH) X HOITO-
MYy MOKeT OHITH IPHHATA [JH IMOCTPOEHMH TeoPMM LIQPOBHIX
ABTOMATOB.

Bropoe nomynienue, KoTopoe Tak;ke XOpOMIO COTIACYeTCA
C NeiicTBUTe/ILHOCTRIO, COCTONT B TOM, YTO MOCJe Hepexoya as-
TOMATA B NPOM3BOJILHOE COCTOAHNE MEPEX0A B clefyionice co-
CTOAHNE OKAa3LIBAETCS BOSMOMKHEBIM He paHee. yeMm ‘Iepes HeXO-
TOpuil UKCHPOBAHHEIN JJis [aHHOTO aBTOMATA MPOMEKYTOK
Bpemenn T _>0,— Tak massiBaembiil uninepsan GuckpemmHocmu
anromara. JTO JOHYIIEHMEe [AeT BO3MO;KHOCTH pacCMATph-
BATH  PyHKUMOHNPOBAHHE UuPPOBOTO 8BTOMATA B TAK
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HaseIBaeMoM duckpemmuom epemenu. Ilpn moctpoenun Taxoro
AUCKPETHOTO AaBTOMATHOrO BPeMeHH pa3indalTca J B a oc-
HOBHHX CIy4as.

B Tak Ha3HBaeMBIX CUHTPOHHLLZ AGMOMAMAT, MOMEHTH Bpe-
MeHH, B KOTODHe OKa3HBaeTcd BO3MOKHBIM N3MeHEHHE CO-
CTOAHNA ABTOMATA, ONpeJelAI0TCH CHeLHUAJbHBIM YCTpoiicT-
BOM — Z2EHEpAmMOpOM CUHZPOHUSUpYwWur umnyascos. Cocesl-
HIle MOMEHTHI BPEMEHH OKAa3HBAIOTCA IIPU BTOM OGHIYHO pasfme-
JeHHHIMH DABHBIMH BPEMEHH.MH ITTPOMEKYTKAMH.

B npoTHBOIOS0KHOCTE CHHXPOHHLIM ABTOMATaM, B ACUH-
ZPOHHHLT Q6MOMAMAT MOMEHTH I1IePeXOf0B U3 OJHOFO COCTOA-
HHA B Jpyroe 3apanee He ONPeAeJeHH I MOTYT COBEPIIATBCH
Yepes HepaBHHe MeRAY co6oit mpoMexyTm Bpemenu. [lna
aCHHXDOHHHX aBTOMATOB MOXXHO BBECTH AMCKpPETHOE BpeMs,
ompefiengeMoe MCKINYUTEIbHO JHIIb ORHIMH MOMEHTaMH
daKTHIECKNX IePeXOf0B ABTOMATA M3 OJHOIO0 COCTOANUSA B
Apyroe. OfHAKO NIpH 3TOM TeOPUA ACHHXPOHHHX ABTOMATOB
CTAHOBUTCA CYIIECTBEHHO OTJIMYHOM OT COOTBETCTBYIOIEll Teo-
puH AJna cuHXpoHHOrO caydas. lloatomy MuI B wadectne Mo-
MEHTOB JHCKPETHOT0 ABTOMATHOTO BPeMeHH AJA ACHHXPOHTHIX
ABTOMATOB OyHeM PAacCMATPUBATH HE TOJBKO MOMEHTH (iaKTu-
YeCKH MMEBIIMX MeCTO NMepexoAoB, HO TaK;Keé U TAKNe MOMEHN bl,
B KOTOpbie mepeXofn OHJIM BO3MOKHH, HO (AKTUYIECKH He
npousomin. K uneny Takux MOMEHTOB MH Gy/ieM MpUYUCAATH
MOMEHTH NPHX0Ja BXOJHLIX CHCHAJOB HMIYJIBCHOTO THIA
(MrHOBEeHHEIX) HJIN M3MeHEHUA YPOBHA HAIDPAKCHHA BXOJUBIX
CHTHAJOB TAK HA3HBAEMOTO (NMOTEHHUANBLHOTO» THMHA (feiicT-
BYKIIHX HAa BpeMeHHOM HMHTepBase). Pazymeercd, mpu aTom
HeOﬁXOILHMO CYUTaTh, YTO HHTEpBAN [JHUCHKHPETHOCTH AaBTO-
MaTa OrpaHUYUBaeT MHUHMMAJBHO BO3MO;NHOE pACCTOAHHE
MeIY NOMOJHNTeNbHO BBOAUMHMHM MOMEHTAMHY ABTOMATHOIO
BpeMeHH.

[Ipn TaxoMm [OMymieHWH TEOPHA ACUHXPOHHLIX aBTO-
MATOB B PAfe caydaeB MomeT GHTH CBefleHa K CHHXPOHHOMY
cAydal0, TOCKObKY PaKTHUECKHE [JUHE MHTEPBAJIOB MEIKAY
HOCJIeNOBATeJBHBIME MOMEHTAMH ABTOMATHOTO BpEMeHH B
uaeanusupoBannoll Teopum aBTomMaToB (Ge3 ydueTa mepexop-
HBIX TPOLECCOB) He MMEIOT HUKAKOro 3Hadenud. lmes s Bupy
8T0 06GCTOATENbCTBO, MH B HajbHeiimmem GyjeM paccMaTpu-
BATH A6CMPAKMHOE GEMOMAMHOE 6PEMA, TNPHHUMAKOINEe Ie-
Nl HeoTpunaTenbHule sHavenud: t=0,1, 2, ..., n,..., m cTpoO-
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UTHh TEOPHIO, KAK TEOPUIO CHHXPOHHBIX aBTOMATOB, XOTA B feil-
CTBHTEJNBHOCTH OHAa Oy/leT OXBATHIBATH B 3HAMUTENbHOK Mepse
I TEOPHIO ACHHXPOHHHIX aBTOMATOB.

MaMeHeHns cocToAaHu# nudpoOBOro aBTOMATA BHIBHIBAIOTCA
6X00HBLMU CUTHAMAMH, BOSHHKAOIIEMY BHe aBTOMAaTa H Iepe-
AAIOIIMMHUCA B ABTOMAT [0 KOHEYHOMY YHCHY 8T0OMWT KaHa-
A06. B OTHOMIEHMH BXOJHBIX CUTHANOB HNUPPOBEIX ABTOMATOB
MPUHUMAIOTCA J[BA JONYIIEHHA: BO-MePBHX, AJAA J0GOro
migpoBoro aBToMaTa 9HCIO PA3AMIHBIX BXOAMBIX CHTHAJIOB
06s3aTeIbHO K O H e 9 H 0, &, BO-BTOPHIX, BXOJHLIE CHTHAJIEI
paccMaTpUBalOTCA KaK Il p M 9 M H a Iepexojia aBTOMAaTa H3
OJLHOrO COCTOAHHUS B JPYyToe U OTHOCATCA K MOMEHTaM Bpe-
MeHH, OIlpefle]IfeMEHM COOTBETCTBYIONINME UM IepeXOoJaMH.

OTMeTHM, 9TO IIPH TAKOM NOMYTIEHIH BXOJHOM CHTHAM pac-
CMaTpIBAETCH KaK MTCHOBEHIMI, XOTA B JeiiCTBUTEIbHOCTH OH
nMeeT KOHeUHYI0 AianTensHocTs. Ocobo caejiyeT no9epKHyTh,
9T0 peaybHbl (i3NYecKUH BXOAHONH CHUTHAJ, BBHI3BIBAIONIUIl
N3MeHeHHe COCTOALIIA aBTOMATA B MOMEHT BpeMeHU {, MOKeT
KOHYNTBCA A0 HACTYIJIeHUS DTOrO MOMEHTA, OJHAKO, TeM He
Meliee, OH OTIIOCHTCS UMEHHO K MOMETITY BpeMeHu ¢, a ne {—1.

PesynbraToM paGoTel mudpoBoro aBTOMATA ABJIAETCA Bhl-
Jda4da GULTOOHBIT cuerasog, 1epejapaeinx 13 aBTOMAaTa BO BHECHI-
HHE Hend [0 KOUEeTHOMY YHCIY 8uTodnbiz Kana.os. B orHome-
HHU BLIXOJHLIX CUTHAJIOB BBOJATCH JOUYIIEHN, AaHAJIOT N IHEIQ
TeM, KOTOpue OBIA cAelaHH JJA cjiydad BXOAHHX CHC-
Haj0B. Bo-mepBhix, 4uca0 pa3audnbIX BHIXOJHEIX CHTHAJOB
ana moboro mudpoBoro aBToMaTa Beerja KowedHo. Bo-pTu-
PLIX, KaAOMY OTJUMMHOMY OT HYIs MOMCHTY aBTOMATHOrV
BPCMCHU OTHOCUTCA COOTBETCTBYIOIINI eMy BBIXOAHOI CHTHAJI.
Peanbunii gusutvecknii puixoanoil curnan y(i), oTHeCeHHHI K
MOMEHTY BpeMeHH !, TOABJAETCH BCerja I0Cie COOTBETCTBYIO-
ILEro 9TOMY jKe MOMGHTY BpeMeHH BXOAHOTO curuama z(t).
Yro jie xacaeTcs MomeHTa { mepexofla ABTOMATA H3 COCTOH~
Hua a{t—1) s cocroanue a(l), To curnan y(¢) moxer ganruye-
CKHN MNOABUTECA JIUGO paHblle, .TIHG() [IO37Ke 3TOrQ MOMEHTAa.

B neppom cayuae npunumaercd, 9To BHXOMHOI curua y(¢)
OZLIIO3HAYHO ONpefie/IneTcd BXONHLIM CHIHaioM z(f) # cocTodA-
HHeM a(t—1) aBToMaTa B UpeRbAyIiail MOMEHT BpeMeHH, BO
BTODOM caydae cursan y({) oxHO3HAUHO OIpEAeNsicTCH ma-
poit (z(t), a(t)). Mn Gymem cuuTath, uTO AaaA JiOGOTO JaH-
HOro asTomara BCerjga mnMmeeT MeCTO JUINb OJHA H3 ITAX
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BO3MOKHOCTeH (0HOBpeMeHHO A BceX nepexomor). Hudpo-
Bbi¢ ABTOMATH, B KOTOPHX BHXOAHOH crrHAX Y(f) ompefensder-
ca nmapoit (x(l), a(t—1)), Ml OyJeM HasHBATH AGMOMAMAMU
nepsozo poda, a ABTOMA1H, B KOTOPHX CHFHAA ¥(f) onpe/eisaeT-
ca mapoit (x(), a(l)),— asmomamamu emopoz0 poda.

[ludposoit arTOMAT (HEPBOrO MAM BTOPOTO POJA) HABHI-
BACTCA NPASUILHYM, €CJII BHIXOIHOM cHrHat y(t )onpenensercs
OfHUM JHIlb ero coctodnneM (a(t—1) uan a(f)) u He 3aBuUCHUT
ABHO OT BXOAHOTO cHrHaja (/).

Tlockonery cocrosume a(t) B awbom nudpposoM aBTOMATE
0 HO3HAYHO onpexeasaeTcd napoi (z(t), a(t—1)), To B ujeann-
BUPOBAHHON (cBeeHHOH K ABTOMATHOMY BpPEMEHH) TeopHH
BCAKKIT ABTOMAT BTOPOTO POJa MOMET PacCMATPHBATBLCA KaK
qacTHBl cayYall aBTOMATOB nepeoro poja. Takum oGpasom,
ABTOMAaThI IIEPBOTO pOA4d ABJAAKTCH HaﬁﬁU.TIeG OGHLHM THHOM
nuppoBLIX aBTOMATOB K UMEHHO HX TeOpHA /I0JKHA B NEPBYIO
odepeshb CAY:KUTh 00bEKTOM H3yIcHHA. ABTOMATH Iie PBOT O
p 0L a o0 HYHO HABHBAWTCA TawKe asmomamamu Muau,
[0 HMEHHN aMePUKAHCKOI0 YYeHOTO, KOTOPbIH BIepBLIe HAUYAJ
IX CHCTeMaTHIECKOC M3YydYeHHe.

Cﬂe,ﬂ,yeT OTMETHTh, OJHAKO, 4YTO IIpN CHHTE3€ aBTOMATOB
9acTO MpejCTaBJIAET ANTEPeC 3aj1a¥a MOCTPOCHHS! HE KAKOro-
HnOyxe apTOMara Boolmle, 4 aBTOMATa TOrO HJH MHOTO 9YacT-
Horo pupa. Ocolulil HHTepec Ha MPAKTAKE HMCIOT I P & B I I b-
HHEe aBTOMATH BTOPOTO P oOJa, U3BeCTHLIC O0HI-
an0 nof Gonee KpaTKOM Hassarues asmoxmamos Mypa '). Tlpn
najdbHeilnieM TOCTPOEHUN TeOpPHH aBTOMAaTOB MHl OyjeM 1mo-
3TOMY, KpOM¢ TeOpHUU aBTOMATOB MHJI]i, CTPOUTH TaK¥e U Teo-
puio apTomatos Mypa.

(O0masa Teopua aBTOMATOB NPH CHENAHHLIX BHIILE JONYINC-
HUAX ecTecTBeHHO pasbupaercsa Ha jise Doabiive YacTH, KOTO-
pHIM MBI IPUCBONMNM HAZBAHUA abcmpakmmuoll meopul asmoma-
moé u cmpyrmypHoi meopuu asmomamos. Paszimdane Mewx1y
HHUMH 3aKJIJ0UAeTCA BTOM, YTo B a®GcTpaxrRTHO® Teo-
P U U MBIl OTBJIeKaeMcsl OT CTDYKTYDIL Kak caMOT0 aBToMaTa,
TAR U ero BXOJHBIX ¥ BEIXOJHHX CHTHAJ0B. BXojuwe n Bh-
XOANbe CUTHAJNH [ACCMATPUBAITCA MPH HTOM MPOCTO KAK
GyRBH IBYX (MKCUPOBAHHEIX JIJid JIAHHOrO apTOMaTa andasu-

') 9. ®. Myp — aMepuKaHCKM{ MaTeMaTHK, HauaBmuil cucTeMa-
THYeCKOE H3y4YeHHe TPABMILHLIX &BTOMATOD,
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T0B — BXOAHOT0 M BmxomHoro. He unTepecysichk cmocofom
HOCTPOeHNA aBTOMaTa, abCcTpakTHaA TeopUA M3ydaeT JUIIDL Te
mepexofisl, KOTOpEIe MpeTeplieBaeT aBTOMaT MO BO3feilcTBUeM
BXOJAHBIX CHTHAJOB, I Te BHIXOMHEIC CHTHAJLT, ROTOPHIC OH
NpU 2TOM BBLILAET.

AbcTpaKkTHas TeopuAa aBTOMATOR GaAM3KA, TAKHM 00PA3OM,
TEOPHH AaJATOPHTMOB, ABIAACE TO CYMECTBY cCe
nanpmeiimed Meranusanuedi. B uporunononosinocTh aber-
paKTHON Teopuu, CTPYKTYypPDHAafA TCEOPHA aBToO-
M a T OB MHTepeCyeTICs Ipe;kjie BCero CTPYKTYypod Rak ca-
MOTO aBTOMATa, TaK H ero BXOAHHIX M BHIXOJAHBIX CHTHAJOB.
B cTpykTypHOil Teopumm wu3ydalTCA CIHOCOOH TOCTPOEHHSH
aBTOMATOB M3 3JIeMEHTapHHX aBTOMATOB, CIIOCODH KOAHpOBa-
HMS BXOAHBIX M BBIXOJHBIX CHUTHAJIOB 3JI€MEHTa PHBLIMU CHI-
HaJaMi, MepefaBaeMbIMU TTO peasibHLIM BXOJIBIM H BEIXOAHBIM
waHanaM, u T. 1.

Taxum 06pasom, CTpYRTYpHASA Teoplis ABTOMATOR ABJIALT-
cAd MpOAOJLKEHHEM W JMAJAbHEHNINM pasBuTHeM adCTpakTHOI
teopun. B wacTmocTn, 3ajada cnuTeza MjealU3HPOBAHHOTH
(bes ydeta mepexoguLIX Npoifeccon) IMUGPOBOro aBTOMATA CC-
TeCTBEHHHIM 00pasoM MOXpasfeAseTcst Ha DTANBl abeTpant-
HOT'O T CTPYKTYPHOTO CHHTe3d. B manabHellmuX raaBax Mul ja-
JUIM pa3BepiyTOe M3JO/ReHHe HTHX JTATNOB.

YacTHeiM ciydaeM JUCKpPETHHX aBTOMATOR HBIAIOTCH Ab-
TOMATH, 00JIafalouue JINOL OZHUM BHYTDCHHIM COCTOSIHIIEM,
Takme aBTOMaTHl HABLIBAIOTCH KOMOUHAUUOHHBMU CIEMAMI
W aemomamamu 6ez namamu. Padora Takux apToMaTos co-
CTOAT B TOM, YTO OHA COMOCTABIAIT KAMAOMY BXOJHOMY Clil-
uaxy z(t) BuIXoHO curuan y(/).

A6ctpaxtraa Teopns apTomatos 663 MAMATH COBEPIIEITHO
TpHUBHUAJLHA, a CTPYKTypHag TeOpHA TAKHX aBTOMATOB
MAOTO jierde, YeM TCOPHA NPOM3BOJBHEIX ABTOMATOB € ma-
MATBEI0. (JCHOBHAA WAedA N3IaraeMoil MeTOIUKH CUHTesa
4BTOMATA COCTOMT B TOM, UTOOH elite HAa ypoBHe abeTpaxTHOI
Teopu 1IpeonoseTb OCHOBHbLIE 3aTpy/HeHIls, BEI3BAHHbIC Ha-
[IMMileN IAMATH, a Ha YPOBHE CTPYKTYDHOII TEOpHM CBCCTH
}4/la9y cHHTe3a aBTOMATA K 3ajgadye CHHTE’a KOMOMHATHMOM-
b cxoM.



'TABA Il
ABCTPARTHASA TEOFHAA ABTOMATOB

§ 1. llonatme 00 aGeTpakTHOM aBTOMaTe
H UHAYUUPYCMOM UM o'roﬁpamenun

O6bexTom naydenns B abcTpakTHON TeopUU AaBTOMATOB AB-
ns10TCA abCTpaKTHLIE ABTOMATH BMeCTe ¢ peain3yeMEIMU UMH
0TOOpOKCHMAME U COBHTHAMH.

1. L. A6ecmparmuuil asmomam A 3adaemes Kak €060KYN-
HocMb wecmi 06BeKmos: KoHeunoz0 MHoxcecmsa X 6ToOHbBLT clie-
HAA08, HA3VIBAEMO20 6ZOOHBIM aidasumoM asmoMama, KOHey-
HO20 MHOJcecmea B GHIOOHBIT CUZHAA08, HA3HEAEMO20 @bLTO0-
HUM aigaeumom asmomama, npouseobHozo Muoxcecmea ¥,
HA3BLEAEMO20 MHONCECTNEBOM COCMOANRULL AGMOMAMA, 3AeMEHMA
ao U3 MHoxcecmsa ﬂ y HA3WB8AEMO20 HAYAADHBIM COCMOAHUEM A8MO-
mama, u deyr Pynxyui d(a, ) u AMa, z), zadawwuzr odHo-
sHaunble omobpaxcenus muowecmea nap {a,x), 20e a€A u
€ X, ¢ muomecmea ¥ u V. Oynkyus 6(a.x) Haswcarmca
dyuryued nepexodos asmomama. a Pynryui A(a,x) — Pynk-
yuell ewxodos, aube cdeunymoi Gyuryuel evirodos. Asmo-
mam, sadannlii Pynryuell evlrodos, Hasvleaemcs a8MOMAMOM
nepeozo poda; asmomam, 3adanHuili cdeunymol Gynryued
8vT0008,— asmcMamom emopozo poda.

AGcTpaKTHLIA aBTOMAT QYHKIMOHIPYET B TUCKPETHOM Bpe-
MeHH, IPUHUMAOILEM Nejble HeOTPUIaTelbHEE 3HAYeHHA [ =
=0,1, 2, ... . B KaxnpIil MOMEHT ! BTOTO BpeMenH OH HAXOAUT-
csA B ONpejlellenHOM cocmoanuy a(t) na muomecTBa A cocTos-
Huil aBTOMaTa, NPHYEM B HauatbHbil Momenm epemenu t=0
ABTOMAT BCETAa HAXOAHUTCA B CBOEM HAYAALHOM COCMOAHUU
a, T.e. a(0)=a, B waxawil MOMEHT BpeMeHN ¢, OTANYHBIHA OT
HAYANBLHOTO, aBTOMAT cHocofed BOCTPUHUMATE 6TodHOU cue-
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naa x(t) — mpouseonbHylo OykBy Bxopmoro axdasuta X m
BLIJIABATh COOTBCTCTBYIOMMI euzodnol cuenan Y(t) — HeroTo-
pylo 6ykBy Buxopuoro andasura L.

3akon Pynryonuposanus aGCTPAKTHOrO aBTOMATA B CJY-
yge aBTOMAaTa MepBOTO pOJa 3anaeTcid ypaBHe-
HUAMHE:

(1) a(t)=08(a(t — 1)z (t), y(t)=A(a(t —1), (1)),
(=%, 2, eu)s

a B Clly9ae aBTOMaTa BTOPOro poxa— YPaBHCHHAMH:

(2) a(@)=d8(a(t—1), =z(1)), y(@)=A(a(t),z(t))
(t=1, 2, ...).

YcTaHOB/IEHHEM 32 KOHA YHKIMOHMPOBAHUA 3aKAHTINBAET-
¢ ompeaesnenne alcTpaKTHOro aBToMaTa. Temeph meolXo-
AUAMO OCTAaHOBHUTLCA Ha CMBbiCJIe TIOHATHA ﬂﬁCTpﬂKTHOTO aBTo-
MAaTa; BTOT CMBICJ COCTOMT B PEANIM3AT(HE HEKOTOPOro oToGpa-
’KeHUA ( MHOMKECTBAa CJIOB BXOLHOro ajdaBuTa B MHOMKECTBO
©J0B BHXoAHoro andasura. OTolpaskeHHe ¢ peanuayeTcs
SIEAYIOUIMM 06 pasoM: KaKaoe CIOBO p=&;, Zi,... ¥;, BXOAHOTO
wipasura X=(z,, ..., z,), HuIH, GonNee KpPaTKO, Karkpoe
sxodroe cAoso, MociefOBaTenbHo, OykBa 3a OyKBoii, mogaer-
CA Ha BXOj JIAHHOTO a0CTpPAKTHOIO aBTOMAaTa A, ycTaHOBJeH-
HOTO Ipe/BAPHTENBHO B HA4ajbHOE COCTOAHNMe. Bo3HHKal0-
masg TakHM o0pasoM KOHeYHAs [OCJeJ0BaTeJbHOCTh BXO-
Hux curganos x(1)=z,; , 2(2)=x;,,..., z(k)=2;, Ha ocHOBaHUN
3aKORQ PYHEYUOHUPOSAHUS GEMOMAMA BHIBKIBAET TOSIBJEHNE
OHO3HAYHO ONpeJeJIeHHONH KOHEYHOH IOCJeoBATENbHOCTH
g=y(1).y(2), ..., y(k) BLXoaHEIX CHTHAJNO0B., JTy MNOCJe0Ba-
TeJIBHOCTh Mbi OyjeM Ha3HBATDH GHTOOMHLM C.A080M, COOTBETCT-
BYIOIIMM BXOAHOMY CJOBY p.

Otnoca rtakum o6pasoM Ka)KAOMY BXONHOMY CJIOBY p
COOTBETCTBYKIlEe €My BHIXOJHOE CJIOBO §, MBIl NOJydaeM HCKO-
Moe oroGpaskenue ¢, a umenHo: g=@(p). [locTpoennoe yrasan-
HEIM cmocobom oTOoOpaskeHue @ OyaeM HasHBaTh omobpaxce-
HueM, UHOYYUDPOBAHHBIM abcmparmublM asmomamom A.

1. 2. Jlea abempakmunx asmomama ¢ o6WuM 6XoOHBM u
BUTOOHUM aihasumuMmu HA3BEAIOMEs IKEUBAACHMHBIMUL MEHC-
0y cobolii, ecau oHu undyYupyiom odro U Mo se omobpascenue
MHONCECBA CA08 60 8TOOHOM arghasiime 8 MHONCECTNBO CA08 & 8bl-
Todnom aagasume.
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Hapsany ¢ sksuseatenmuocmoio Baskueilinee sHaYeHNe HMeeT
NOHATHE U3oMOpPusMa ABCMPARMHBL ABMOMAINO0S.

Mpeamonosus, 9To HaM 32718 HEL J[BA A0CTPAKTHEIX ABTOMA-
Ta: ‘41(&:1 <Bl’ ?[1' a; 61 ((l,x), ;\'1 (a ‘1")) u Az (}:2’ %z! 5‘1(2 a‘zﬂ
8,(e, x), A,(a, x)) opuoro u Toro ske poja. KEeam cymect-
BYIOT B3aMMHO O/IHO3HAYHbie 0TOOpaskeHHsA: «, oTo0paskaio-
Hice MHOMKeCTBO X, Ha MHOMECTBO X,, f} oToGpasKkaonec
MHOecTBO W, Ha MHOJKECTBO W,, u y, orobpaiaiomniee MHO-
mecTBo A, ma MmHOKecTBO A, U ecian  yJAOBIETBOPAIOTCA
yCJIOBHA:

(1) y(e,)=

' (
(2) v (9, (« J))"‘é (Y (@), & (), B(A (a, 2))=
==A, (y (@) a{c)) (ana n100BIX aE‘)i, i r€ X)),

T0 a0CTpaKTHME aBTOMATH A, U A, HA3LIBAOTCH WU30MOP PHbL-
my. B aToM ciydae rosopsr, "o 0T06pamemu—1 o, p uyocy-
LLQCTBIISIIOT U30MOpgiHoe omobpuncenue OLHOTO ABTOMATA Ha
Apyroii.

Wzosmopdueie MeskLy coloil aGcTpaKTHEIe ABTOMATH OTJIl-
YalOTCH APYT OT JpPyTa JUIIb 0003HATEHUSMH BXOLHEIX U BEL-
XOJHHIX CUTHAJNOB U cocToAuuii. [loatomy.B aGerpakTHON Teo-
puM aBTOMATOB, Heé 3aHMMaWINedca WpobleMaMu KOANPOEA-
HUA COCTOAHUMN, 2 TAK:KE BXOJHBIX I BEIXO[HEIX CATHAJIOB, U30-
MopdHEIe ABTOMATH CYHTAKTCA OJMHAKOBLIMH U OYIAyT 3ame-
HATLCA OAMH ApyruM Ge3 Kaknmx-aubo jajbHeHmHX mOsicHe-
nuit. Omepanus nepexofa oT JJAHHOro afCTPAKTHOTO aBTOMATA
K M30MOPQHOMY eMy aBTOMATY COCTOUT IIPOCTO B I e p e o-
fo3HagYeHUU OIEMEHTOB BXOAHOrO aJdaBHUTA, BHIXOj-
1oro angaBuTa M MHOKECTBA COCTOAHMIT ABTOMATA.

[lockonbKy Ha TPOTAIKEHHM BCel HACTOAINEH TIJIABHI Mbl
fyaeM OmepupoBATH MCKAKOYATCIBHO ¢ abCTPAKTHBIMH ABTO-
MaTaMM, TepMUH «abCTPaxTHHID OyjeT, Kak MPaBWIO, OIMyC-
KaThCH BCAKUN PAa3, KOTAA DTO COKpAIIeNue He BHIZHIBACT Iie-
JlOpa3yMeHuii.

CraenyomuM Ba;KHEIM BONPOCOM, KOTOPHI HAM IIPELCTOUT
BLIACHUTD, ABJIAETCA BOIPOC 0 B3AHMOOTHOMEHH U
M@Ky AaBTOMATAMHE NEPBOTO M BTOPOT o
pojia.
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Ilycrs HaM nad mpou3BoNbHEIN aBTOMAT A BTOPOTO POJA,
3ajlaHBBI QyHRICH mepexonos 8(a, ) u ¢ABAHYTOH QyHKIH-
eit BoxomoB AMa, z). [Moctpoun moByrw $ynxuuie A (a, z)=
=A(0(a,x),r). U3 3akona QyHKIUOHMPOBAHUA ABTOMATOB BTO-
poro popa(2) mut momywaes: y(¢)=Md(a(t—1), x(1)),z(t))=
=M, (a(t—1), z(£)). Teneps sicno, 4To aBTOMaT b 1EpBOro pojia,
3ajaHubll TOH e PynKruvelt nepexonon 8(a,z), 9TO U aBTOMAT
A, u dysrmueit Buxomos A (¢,z) (Ipy yciIoBAHM COXpaHeHUs
MHQJKeCTBA COCTOAHUI, HAYAJIBHOTO COCTOANMA, & TAIGKE BXO/ -
HOTO W BHIXOAHOTrO ajdasura apromata A4), AHAYIHPYeT TO ke
caMmoe 0To0pasKenye MHO/KeCTB2 BXOJHHX CJIOB' B MHO/RECTBO
BHIXOJHLIX CJIOB, 4TO M apToMaT A.

Hawmu poxrasano ciefywomee mpejosKeHue.

1. 3. Maa rawmdozo asmomama A(X, B, W.a, d(a, z),
Ma,x)) emopoeo poda cywyecmeyem sksuANeHMHIUL eMY ae-
momam B(X, B, A, a,, 0(a.x),h (a,z)) nepsozo poda, gynk-
Yus vtx0006 KOMopoeo noAyudemes é pesy.abiname nodcmaHosKu
Pynryuu neperodos asmomama A & eeo cosunymyn GYHEYUW
86x0008:

A (a, x)=MA(d(a, ). x).

Cioco0 cBeflenusa aBTOMATOB BTOPOr0 POAA K aBToMaTam
1IepBoro poja, ykasappwil B upepjomennn 1.3., mur yendo-
BHMCA HA3BIBATH UHMepnpemayuell asmomama emopceo podu
KK asmomMama nepaozo poda.

O6paTHasa umTepHpeTamusas ABTOMATOB IEPBOIO POAA Kak
aBTOMATOB BTOPOTO PoOja MpPU COXPAHEHWH TOTO G CAMOIO
MHOYKECTBA COCTOSHYUI OKa3nBAeTCH, BOODIE rOBOPA, HEBO3-
Mosknoit, Bosee ciommmit cinocod (¢ M3MeHeHUeM MHOKeCTBA
cocToAHMM) mocTpoenua oOpaTHOH uHTepipeTamuu Oyner us-
JOKeH HIGKE.

IlpousBonbHble aBTOMATH TepPBOrO poja ME OyaeM, Kak
oTveueno B § 4 ri. I, HasmsaTe B gagbHeilmeM asmomamami
Mu.u, a Jactnuii ¢aywaii aBTOMAaTOR BTOPOro pofia, ¥ KOTo-
pHIX cABHHYTaA $YHKIHA BEIXOIOB A(a,r) He 3aBUCHUT OT BTO-
poil nepemenHoii x — asmomamanu Mypa. ABromar Oyner
HA3BIBATHCA KOHEYHbIM NUNH GEeCKOHeuHbiM B COOTBETCTBUH C
TeM, KOHEYHO MU OeCKOHEYHO MHOMKECTBO €ro COCTOSHHUI.

Hexona us coobpaskennil nparTuru, oGBEKTOM AajbHeii-
mero uaydeHus OyAyT CAY/KUTh B OCHOBHOM KOHEYHBIE aBTO-
vate Muan u Mypa. Mu octaHosuMcA HMO3TOMY HCECKOILRO
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noppobuee Ha cnocobax aedanua tTakux asroMaToB. ITockouan-
Ky KOHeYHBI€ MHOJ{eCTBa MOTYT OHITh 3ajlaHH MPOCTHM Iepe-
9HCciHeieM HX 9JeMEeHTOB, BOMPOC O 33/1aHUM KOHEYHHX aBTO-
MATOB CBOAUTCA K 3ajallii0 GyHKIAN mepexonoB M PyHKIHI
BHX0J0B (0OHYHEIX Hau ¢aBEHYTHX). OOHKHOBEHHO 3TH
¢yEKnuu sapaioTca TabanmaMmn ¢ JByMA BXojaMy, HaseiBae-
MHIMH COOTBeTCTBEHTO mabauyell neperodos u mabauyet
gbizodos (0Ob4nOfl waAH cABUHYTOM) JAHHOTO KOHCYHOTO aB-
TOMATA.

Crpoxrn oGeux 3Tux TaGann 0603HATAIOTCA BXOJHBIMHA CHT-
HaJlaMn aBTOMATa, a CToaAlnH — ero cocroanuAmu. [Ipn atom
yCJIOBHMCA, 9TO HadaJbuoe cocToAHMe Beerga Oyner ofosHa-
d9aTh mepeuil caepa ctoaben. Ha mepecewennu z-it ¢cTpoku n
a-ro ctonbua TaGauUIH TMEpPeXoN0B CTABATCH COOTBETCTBYIO-
uiee sHavenue 8(a,r) Pynxnum nepexopon, a 3 TaGaune BLIXO-
noB (00bi9HON WMIW CABHMHYTOI) — COOTBETCTBYIOMEe 3HAUE-
ane A(a.z) Gynroum BuixojioB (0GbI9HON BIHM CABUHYTOIH).

3ananme TabJuIl IepPeX00B H BHIXOJ0B B TOM BIje, KaK
310 OBIIO TOJBKO YTO ONHKCAHO, IIOJHOCTBIO OIpEjlenseT COOT-
BeTCTBYIOIUIl KOHEUIHLIE ABTOMAT, IOCKOJNBLKY IIPH JTOM 3a-
Jla10TCA He TONLKO GYHKITMA NepeXoAo0B H BHXO/0B, HO U MHO-
eCTBA COCTOSAHNN BXOJHGIX M BBIXOIHBIX CHTHAJOB, & TAKIKe
HAYAJNBHOE cocToAHMe. Bechma "acro ana obosHaueHHs CoO-
CTOHHHﬁ aBToMaTa yIIOTpBGJISHOTCH HeJbsle MOJOKUTeJdbHLIE
quciaa. B aToM cnydae Mu ycnoBEMeA, A ONpefeleHHOCTH,
HauagbHOe cocToARMe 0003HA9aTh ejumHuleldl, a B ciaydae,
KOTj1a ymoTpeGaserca Takke 0 HyAs — HYIEM.

Ins cnyuaes asTomata Mypa caBmHyTas Tabamma BBIXo-
OB CBOAWTCH IO CyIECTBY K ojHoil cTpoxe. [lomemas aty
cTPOKy mapn Tabuuneil mepexopa, Mhl MPUAEM K MOHATHIO OMm-
Meuennol mabauyst neperodos asTomata Mypa. B oTrmedennoi
tTalnnne mepexo0B HAJ KaKAEIM COCTOAHHEM @, aBTOMATa,
o603rag9aomuM TOT nam uHOi cTonber TaGAMILI, CTOUT COOT-
BETCTBYIOUIMN 3TOMY COCTOAHWK) BHXORmo# curuan Ala;,r)=
=M\,(a;) (cnBuHyTas QyHKUHA BRIXO/0B HE 3aBHCHT OT BXOJ-
Horo curuana x!). Yciaosumcd TOBOPHTH, YTO B IIPOH3BOJIB-
HoM aBToMare Mypa Kamkjoe COCTOSIHNE @ OMMEUEHO COOTBET-
CTBYIOIHMM eMy BHIXOJHHIM CHTHAJOM A (a).

Bropoit cnoco6 sanawna aBCTPAKTHEIX aBTOMATOB OCHO-
BaH HA WNCTIONb30BAHNN Hanpaesennbz ezpagos. I'pag mpouns-
ponbHEOro afcrpakTHOTO aBTOMaTa A mpejcTaBiadeT co6ow
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KOMOMHAIMIO BepIIHH, H300pamaeMiX HA PHCYHKAX KpPYMmod-
KaMmi, U COeAMHAINIX UX CTpeNoK — pebep epaga. Bepmunnl
OTOMAECTBILIIOTCA ¢ COCTOAHAAMH ABTOMATAa, 8 CTPENKH —
¢ BXoaHbIME curHagamu. Ecam BXogHoH cHrHam r; BBI3HI-
BaeT Mepexoj aBTOMATA M3 COCTOAHHA a; B COCTOSHHAE &y,
TO na rpade aBTOMATA STOMY CHTHAJIY COOTBETCTBYeT 0603Ha-
genHas OyKpofl ; CTpesaKa, COEANHAICMAA BePIINHY, COOTBET-
CTBYIONLYIO COCTOARMIO a; ¢ BepmUHOH, COOTBETCTBYIONIEH CO-
cToAnuIo a,. [lpu oTom, pasymeeTCH He HCKJAnYaercd caydai,
KOT/la BePIIMHA @; H @, COBNAJAIOT.

HochoeHHLm taknm obpasom rpa¢g asTomara A 3ajaer
TOABKO QYHKIUI TepeXofoB 8Toro amtomaTa. s sajpamma
¢yuxnuu BsrxonoB (06LgHON manm cuBuHyToil) peGpa rpada
(cTpeakn) 0603HATAIOTCA HE TOJBKO BXOMHBIMH, HO H COOTBET-
CTBYIOIIIMA UM BRIXOAHBLIMH cHTHajamu. Eciau o6osHadennas
BXCIHLIM CHTHAJIOM Z; CTPEIIKa COCJHHAET BEPINUHY a; C Bep-
IMUHOH @y, TO B CJIy9ae aBTOMATOB TEPBOTO POAA eif IPUIUCH-
BaeTcsi BWIXOAHOW cATHAAZ A (a; z,), a B cAydae aBTOMATOB
BTOPOTO pofia — BREIXONHOTH cmHan Afa,, z;), tne A, u A, —
COOTBeTCTB HHO OOHYHAA HIM CABMHYTaA (QYHKIOHA BRIXOJIOB
aBTOMaTa,

B caygae aBTomMaToB Mypa Bce cTpesk#, BXOAAMYe B ONHY
I Ty Ke BePOIMHY a,, AOJKHE GbITh 0003HATEHE OfHUM A TeM
7Ke BHXOlHbIM CUTHANOM. [Toatomy mpuHATO 0603HAYATH BXOI-
HBIMU CHTHAJ[AMH He CTPEJKH, & BepIIHHE, B KOTOPHIE 3TH pel-
pa BXOHAT.

Taxum o6pa3aom, na rpade apromata Mypa KasknasA Bep-
muuya uMeer ABa o0o3madeHHA — OAHO, olosHadalmulee coc-
TosINHE ABTOMATA, B pyroe, co3Hagaiomee BHXOIHON CUTHA,
oOTMedawmOu " COCTOAHHE aBToMaTa HAa OCHOBAHUN
CABUHYTOH (YHKIHH BHIXOJIOB.

Jlerko Bupers, 9To rpad apromMarta, 0JIar0JapA BBeEHHLIM
HA HeM (B COOTBETCTBUY €O CAeJaHHEM BEIIe ONHCAHHeM) 0603-
Had9eHNAM BepmMH B pefep, DOJHOCTHIO 3a7aeT ABTOMAT,—
IpH yCJOBHH, 9TO KAKHM-TO 00pasoM oTMedeHA BepHIMHA
rpada, COOTBETCTBYIOMAA HAYAJIBHOMY COCTOAHHMIO B3TOTO
aBToMarTa,

Ilepexon oT 3afaHmA KOHEYHOTO ABTOMATa C IIOMOMIBIO
Tabamn K safaHUI0 ¢ MoMomblo rpada m oGpaTHHIl mepexof
BHIOJHAITCA BIONHE OUeBHAHBIM ob6pasom. llycTe, mampm-
Mep, KoHeUHHH apTomMaT Mypa 3aman oTMedueHHOH TaGmaunei
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nepexopoB (taGm. I1. 1). Ito#i Tabauue cooTBeTcTBYeT rpad,
uzoOpaxienusii Ha puc. 2,

Tatdawna Il 1

u ' u

1 J 2 ! 3 | 4
x] 2 | 3 ‘ 3| 2
y} L] o4 l 4 l 1

dajlaHNe ABTOMATa ¢ HOMOIIbI0 rpada obmapact Goaburei
HAlJIAJHOCTBIO [0 CPAaBHEHIIO ¢ 3a/laHIEM ero ¢ TOMOIBI0 TaG-
JML, OfMako Hpd OONBIIOM 9mcie COCTOSTHME Taxoit cimocod
3afaHHA CTAHOBMTCA ] OTATO4HO Tpomo3jgruM. Msr Gymem
MO3TOMY B OCHOBHOM 1i0JIb30BATHCH
3alaHMEM AaBTOMATOB C IOMOILLIO
TadNun, MCHONb3yA rpads aHIUL
AJIS1 MIINIOCTpALHU.

Cnenyer ynoMsauyTh ere 06 of-
HOM prO[]J,eHHH, KOTOPEIM 06131‘1]1\)
10Jb3YIOTCA NpH U300 pakeHNH rpa-
$oB aBTOMATOB: eclIUM HECKOJBKY
CTPIOK COSAMHAIOT OAHY U Ty 2
(ymopag04eHHYIO) MApy BepilliH, Tu
BCE ITH CTPEIKN 3aMEHAIOTCSH O HOM
CTPENKOH TOrO jKe HAMpPaBICHHA ¢
coxpaneHuem B ee 0003HaYENUN BCEX
OyKB, KOTOpPbIE 0003HAYANY 3aMEHCH-
unle e crpeaku. llpu aTom, yToGLI
u30e;kaTh NYTAHUNE B OTHOIIEHWH BEIXOAHBIX CHTHANOB, KAM-
Apiil BHIXOZHOH CUTHAN AMMMIETCst PAAOM € COOTBETCTBYIOIUM
eMy BXOJHHIM CHTHAJOM M 3aKIOYAETCA OOBLIYHO B CROOKM.

OTMmeTuM, 9TO 1pH 000MX ONMCAHHHX cnocobax sagamus
aBTOMaTOB 0c000 IPOCTO OCYIECTBIALTCH UHMEPNPEMAYUL
npouseosvrozo asmomama Mypa wax asmomama Muau, omm-
cannasA B Oosee o0mem Buie B mpeadao:kenun 1. 3.

B camom nexe, B cayuae samanua aBTomata Mypa 4 otme-
genioil Tabauueil Mepexog0B AOCTATOYHO IOACTABUTH B 3Ty
Ta0JMIy BMECTO COCTOSIHWI OTMeuYaloliie X BHIXOLHHIE CHUT-

Pue 2
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HaJIbl, 9TOGH MOAYIATh TaGuny BeIXOROB aBromata Mumn B,
sKBHBaJeHTHOTO aBToMaty 4. B caydae saganus asromaTa 4
rpagom asA monyyeHua rpada astomata B goctatouno o6oz-
HAYMTH BHIXORHBIMH CUTHAJAMUA He BePIIMHEI rpada, a cTpe.l-
KH, BXOAAULIEe B COOTBETCTBYIONU[Me BepPINMHEL. llpumenenue
yKasaHHoii mpouenyps K asTomaty Mypa, rpad xotoporo nso-
Opasien ga pic. 2, OPHUBOJUT K SKBHUBAJEHTHOMY €My aBTO-
maty Muin, 3ajganaemomy rpadom, nsoGpaskenanm Ha puc. 3,
n Tabaumamu mepexonos u suixogos 11. 2 u 11, 3.

Ta6Gaunuwa Il 2 TaGauna II. 3

{ L 2 3 ‘ 4 '1 1 ’! 2 3 ' 4
Ix, 2 3 3 ‘ 2 x\ [ ‘ v ; ¢ ‘ u
}yi 1 4 [ 4 ‘ 1 y] It ‘ v ‘ v \ u

B HeKOTOPHIX cAyUasiX OKa3biBAeTCA YAOGHEIM BMeCTO Tab-
aunE nepexogos abcTpaKTHoro asromara (moboro poma) uc-
110Jb30BATh TaK Ha3HBaeMy10 nea@pamuyro aemomamny;o
mabauyy. Keadpamnoili aemomam-
noli mabauyeli Mul OymeM Ha3H-
BaTh TabAMLy, y KOTOpOll Kak
CTPOKM, TAK M CTOAOIE o0Go3HA-
Y€HBI pa:—mu‘n—mmu COCTOAHUAMUA
aBTOMATA. JIIEMEHTOM TalJIHIH,
CTOALIMM Ha Tepeceveduu a-ii
CTPOKM U @,TO CTOJOLA, CIHy/KAT
MHOIKECTBO BCEX BXOJHLIX CHIHA-
JI0B, BHI3LIBATOLIMX Iepexoj aB-
TOMATA M3 COCTOAHUA &; B COCTOA-
Hue a; (TaAKOe MHOKCCTBO MOMKET
OBITh, pasyMmeercs, M IYCTBIM).

Eciu QuxcupoBaTs Karymwo-

(X yiu)

Aub0 HyMepammi COCTOSHMA aB- Puc 3
TOMATA HATYPANBHEL M [ YHCJIANH
1, 2, ... 1 pacmoNOKUTH CTPOKU M CTOJNOIH KBajpaTHOM aB-

TOMaTHOH TAGIMIH B COOTBETCTBHU ¢ 3TOH Hymepanueit, To
KBajipaTHAaA aBTOMATHAA Tabunina INpeBpamiaerTca B (Kead-
PAMHYIO) QBMOMAMARYI0 MAMPULY flee Al
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B ornuvue or tabammsr B martpume HeT HeoGXoaMMOCTR
BHIMIACHIBATL COCTOAHMA, 0003HATAIOILYEe CTPOKHA U CTOJGIE!, —
HX 3aMeHSeT HOMEP CTPOKH Him cTonbua, onpeAeiseMbii ux
HOJIO}KEHHEM B MaTpHIle. Pasymeercsi, Ipun M3MeHEHHH HYMe-
PanMH COCTOAHNH M3MEHAETCS M CaMa MATPHIA, TaK UTO OJHA
U Ta ke YHKIUA mepeXOf0B MOKET 33JaBAThCH PABIMIHBIMA
KBaJIpATHBIMM ABTOMATHRIMH MaTpuuamu. HamoMHMM Jums,
9TO, B COOTBETCTBHU C IPHHATHM BhIIIE COTIAMEHNEM, IPH JHO-
6oii HymMepaluy HA9aJbHOMY COCTOSIHHIO aBTOMATA NMPHITHCH-
BaeTcsA HOMep, PABHHEIl eHMHMIe.

Hax yice 0TMegaoCh Bhime, 21€MEHTAMA KBAAPATHON ABTO-
MaT1HOW MATPHIIB CIYAAT MHOKECTBA BXOAHKIX CUIHAJIOB ;...
..., 2, aBromata. Jlaa o0o3uadeHns MHOKeCTBa, COCTOSIIErO
U3 CUTHAJOB Zj, Ty, ..., T, OyAeM ynorpebaaTs CHMBOILI
9THX CUTHAIOB, COEJUHEHHBIE 3HAKOM Auzbionkyuu (Iornie-
CKOTO (WJIH»): Ty V Z;, V...vZ;,. B 9aCTHOCTH, MHO}KECTBO, CO-
cTcAnee U3 ofHOH GYKBBL, Gyaem OTOKAECTBIATL ¢ aTo# OyK-
Boii. Jlna obosHadennss mycroro mHOMecTBa Oynem ynotpeG-
NATH CIeNMaNbHBIH CHMBOJ (3Be3f0UKY MM YepPTOUKY), aubo
DPOCTO OCTABJATH B COOTBETCTBYIOHNINX MECTaX MAaTPHUIEL My-
ctrie MecTa. IlonpzoBaTheA cuVBONOM HYNIA ANA 9TO Henu He-
ya 6HO, TMOCI 0JILKY B prAe CEYIaeB eCTeCTBEHHO ymoTpel-
AATH HYAB A 0003HAYEHUA OFHOTO U3 BXOJHHX CUT'HAJIOB.

Umes tTabauny repexopos nam rpad asTomata m 3aduKcH-
POBAB ONPEJEJEHHYI HYMEPAMI0 er0 COCTOAHWIH, Jerko mo-
CTPOMTh KBAAPAaTHYI0 ABTOMATHYIO MATPHUILYy 9TOTO aBTOMATa.
Tag, HanpumMep, 414 aBToMaTa, rpad KoToporo mazobpaken Ha
puc. 1, mpu ucnoaszoBaHEH (PAKTNIECKH BHILOJHCHHOW Ha
Hell HyMepanuu cocTOAHUI KBagpaTHAdA aBTOMATHAsA MATpHIA
Oyner umerb ciaenyommii BAj:

y & — —
—_—x Y
__.__.my'
y = — —

O6parHo, mo KBafApaTHOH aBTOMATHOH MaTpWIe HETPYAHO
BOCCTaHOBUTH TabanIly nepexoaoB mianm ero rpad (6es oGosHa-
9eHHA CTPEJIOK ¥ BEPIINH BRIXOAHBIMH CHTHAJIAMH).

Cnenyer oTMeTHTH OAHY OCOOEHHOCTH CTNOCO0OB 3ajaHMS
apRTOMATOR. B To BpeMs KaK nNpoON3BOIRHLIM 06pABOM BATIONHEH-
Has rtabanpa mepexoaor miym TabinOma BEIXOIOB Cay:uT Tab-
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aueil 11epexoi0B HAH COOTBETCTBeHHO TAGMIIod BLIXO/IOB He-
KoToporo aBeTpakTHOro aBTOMATAa, He BCAKMIA rpad u He BeA-
Kag KBaJpaTHAS MATPUIA ONMCAHHOIO BHIIE BUJA MOTYT CIy-
#nTh rpadoM HAM COOTBETCTBOHHO KBajApaTHOll anToMaTHOlM
maTpuieii merkotoporo asToMaTa. Jaa Toro 4robm aTo uUMe-
10 MecTo, HeoGxonumMo cobimiofieHre HEKOTOPHX YCIOBHM, CBA-
3aHHBIX €O cBOficTBaMH QYHKINM NepeXOloB aBTOMATA.

[lepsoe ycuoBue CBA3AHO ¢ OJ{HO3HAYHOCTLIO (PYyHK-
Iyl Mepexoj0B M BHXOJ0B H HA3LIBAETCA B COOTBETCTBHHU C
aTUM Ycaosuem odnoanaunocmu. CobGmojeHue sTOro ycJaoBUA
tpebyer, uTo6L Ha rpade aBTOMaTa U3 M0GOI BepUIMHK BH-
xopuao Ger me Godee onmoil cTpedku, o6osHATeHHOH MHOOHIM
MAHHBIM BXOMHBIM curHanoM. [lpuMmeHuTenbHO K KBajpartmoil
ABTOMATHOH MaTpHIle 3TO yCJOBHUE 03HAYAaeT, 0YEBHANO, YTO B
a06oit ee cTpoxe m060H JIAHHMH BXOAHO# CHIHAJ A0MM(CH
BCTpedaTheA He Gosiee OLHOrO pasa.

B To poe ycioBue, HassBaeMoe 00LI9HO Yctosuem nod-
Holl onpedesernrocmu, oIpefeaaeTcss TeM, 9T0 10 HACTOALIEro
BPBMGHH MBl paccmannBann JAMb TaKNe aBTOMATHI, (ilyHRIII/Iﬂ
HepPexof0B ¥ BHIXOJOB KOTOPHIX (0GbIMHBIE WM CABHHYTsIE)
Bcioay onpepedaess. Cobmonenne aToro yeaosun
Tpebyer, oueBuANO, 9TOGH A MI060r0 BXOAHOTO CHTHANA I
13 KayKA0H BepmMHEH o6sm3aTenbHO BHXoOAWAa Gul cTpenka,
0603HaTeHHAA 9TUM BXOJHBEIM CHTHAJIOM, H 9TOGH BTOT BXOg-
HOii cnruay 06A3aTenbHO NMPHCYTCTBOBAJ B Ka)ao0l CTpPOKe
KBajlpaTHOH aBTOMATHOH MATPHILH,

B nacrosmeil kmure Mul me GyJeM pacCMATPHBATEL TAKHe
o6oGmenna abcTPaKTHEIX aBTOMATOB, AJA KOTOPHX He BHIOA-
HAETCA yCiAoBue OJHO3HAYHOCTH. DaecTe ¢ TeM, npu cuutese
UUQPOBHIX aBTOMATOB BEChHMA TaCTO H ¢ G0JBMIOH moab3oit
ynorpedasoTes Takue 06o0uleHNs NOHATHA a6CTPAKTHOrO aB-
TOMATa, JJIA KOTOPHX He BLIOJHAETCA YC/A0BHE MOJHOH OI-
pefleNieRNoCTH. OT0 — TAK HA3LIBAEMEIE 4ACMUUHBE d8MO-
mamul.

YacmuuHslM asmomamoM Haaweaemcs abcmpaxmusil ag-
momam, Yy Komopoeo Pynkyui nepexodos Uiu QPyrEyuL 8bl-
zodos (o6vlyHas uau cosurymaa), uau obe amu Pynryuu,
onpedenenst ne O ecex nap 3HAHEHUl COOUT AP2YMERMO8 A U X.

B oTiudue oT 9acTUYHLIX ABTOMATOB, PACCMATPUBABIHECH
pamee ABTOMATH HA3LIBAIOTCA 8NO.IHE onpedetenubinu. B gann-
neitmeM uanoskemnu Gyjer ynobmo 1Mo TePMUNUM dGmosmam
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TNOHMMATH TPOW3BOJNbHBIH (JaCTHYHHIA MM BOOJNHE OIpe-
FeneHHBIN) abcTpaKTHHE aBTomaT. Jlnd YacTHYHHIX aBTOMA-
TOoR ymnorpebagiorca Te ke cmocoOH 3ajaHms, 4TO M AJA
BIOJIHE OIpeJeeHHEX aBTOMaTOB. B Tex Mectax Tabmuus me-
PexofioB MaM TaGauubl BHXOAOB (0OLIMHON MAW CABUHYTOI),
B KOTOpDHX H300pakaeMeie UM (GYHKIMM He OIpefeseHE,
mbl Oymem cTaBUTh depTouKn. I'pad dHacTHYHOrO aBTOMATA
MOKeT MMETh BEpUINHBI, M3 KOTOPHIX HE€ BHXOAAT CTPENKIH,
0003HaYeHARe TEMH WIN WHHIMH BXOJZHHIMH CUTHATAaMU.

Homo6uo rnonHe onpeeNeHHBIM aBTOMATAM YACTHIHbIE AB-
TOMATH TaKIKe HeJfATCA HA ABTOMATH IIepROTO W BTOPOro poaa,
aBTomMaTel Munu u asromatet Mypa. Haomopgusm 9acTUIHBIX
ABTOMATOB IPEAYCMATPURAET, YTOOEI COOTBETCTBYIOIHEE M30-
mopdHOe oTo0paikeHHe NepPeBOJMI0 MHOKECTBA 3HAYEHMIl, B
KOTODHIX He ONpeAeteHH YHKIHU TepeXOJ0B WIM BEIXO/IOB
(oOLI9HAsT UMM CABUHYTASI) OJHOTO ABTOMATA, B MHOKECTBA
3HAYEHUIT, B KOTOPHX He ONpeeseHH COOTBeTCTBYIOImue GViK-
U7 JPyroro aBTOMaTa.

Heckonbko cnoxHee 06CTONT 110 ¢ IOHATHEM FKEUBLACH -
Hocmu 9acTHYHBIX aBTOMaToB. Jlaa Toro 4rolGml ompejennThb
9TO IOHATHE, HeOOX0AUMO PRI BCEro YCTAHOBUTH, 9TO Clie-
JiyeT MOHHMATL mof 0ToOpaskenmeM, MHAYIHPYEMLIM JTQHIbIM
JaCcTHIHLIM aBTOMATOM A. [lJd aTolt menu, Kax u mpekie, Myl
fyaeM MogaBaTh Ha BX0J JaCTHYHOFO ABTOMATA (TIPHBEEHHOTO
MpejBapuTeIbHO B HAa9aJNBLHOC COCTOAHUE) PAa3INUHBle BXOJ-
unie caosa. [lopasas ouepennyto 6yxBy z(k)=z;, HeKoTOpOro
CI0B& p=Zx; T;,... T;, HA BXON apToMaTa A, MLT MOKeM CTOJ-
KHYTBCA € TOJOKEeHUEM, KOrJa COOTBeTCTBYHOIUMH el BHIX0)I-
HOH CHTHAJ He ompelejseH. YCIOBHMCA B 3TOM CJydae Ha3bi-
BaTh COOTBBTCTByIO]ILee CJIOBO P — 3anpewieHibiMm 1A JLAHHO IO
YacTuYHOro aBToMaTa A. Bce €noBa, He ABIANLUCCH 3alpe-
HeHHBIMH, OyIeM HasbBaTh donycmumsimu (JJis JIAIHOTO ap-
ToMaTa A).

OTobpa:KeHne @ MHOMKECTBA BXONHBIX CJIOB B MHOMRECTBO
BLHIXOJHHIX CJOB, MHAYHUpPYeMoe YacTHUYHHIM aBTOMaTOM A,
ARJIACTCH, TAKUM 00pPaBOM, “acmuuHbLM 0mobpancerues, obia-
CThI0 ONPCACHEHUA KOTOPOTO CNYKHUT MHO;KECTBO BCEX JOIy-
CTHMHIX ¢/10B Jaunoro asromata. 06pas g (p) noboro fomycTu-
MOFo0 CJI0BA IPH ATOM OTOOPAKEHITH ONMpefeNfeTcss TOYHO Tk
ske, RaK M JUIS BIIOJIHE OIIpej(eJIeHHRX aBToMaTon. B nanbHCii-
weM Has 6yner yiao6ao 1moj TePMMHON «0TOGpaKeHney MomHl-
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MaTh IIPOW3BOJBHOE (BHOJNHE OMpejlelleHHOe WM YACTHIHOe)
oTc 6 pasixenne.

Jlpa 9acTMYHBHIX AaBTOMATA C OJNHAKOBEIMH BXOJHBIM I
BHIXOJHBIM aT(aBUTAMH €CTeCTBEHHO HA3HIBATE JKEUEANEHM-
HUMU, €COW WHAYLUpPYyeMbHe MMM 9YacTHYHEE OTOOpaKeHHA
LIMEIOT OfLHY U Ty e 06JacTh onpejeneHNs U COBNAjal0T Ha
aToll obGmacTm.

Jlns cayvas 9acTHYIBIX aBTOMATOB, OLHAKO, OOMbIIee 3HA~
genue MMeT He OTHOIIEHIE SKBUBAJEHTHOCTH, & OTHOIIEHME
IKEUBATEHMHO20 NPoJOINEHUS ABTOMATOB.

1. 4. Tosopam, umo uacmuumoe omobpaxcenue ¢ npodoa-
weaem wacmuuHoe omobpascenue P, ecau obaacms onpedzieHus
omobpaxcerus @ eraouaem 6 cebs obaacmv onpedesenus M
omobpazcerncs P, a na obaacmu M ob6a omobpascenus cosna-
darom. Yacmuurnwvlli asmomaem A RHa3bleaeMCA IKEUBATCHMHBIM
npodosxceruem vacmuurozo asmoxama B, ecau wacmuiroe omo-
6pasicenue, undyyupyemoe asmomamom A, npodoancaem wua-
cmuuhoe omobpaxcenue, undyyupyemoe asmomamom B.

fAcno, 9T0 B cayTae, Korpa aBToMaT A SKBHBANEHTHO TPO-
noi:kaer aproMat B, BXojuoil andaeur aBTomaTta 4 JOMIKEH
cojep:aTh BxojHoi andasur agromata B. To ;e camoe Oyner
1IMETE MeCTO H JJISI BHXO/IHHX aldaBUTOB, TAK KaK B JlajbHei-
meM Ml 6yjaeM Bcerga TpeanoJsiaraTh, 9TO BHIXOLHEIE CIIOBA,
BLjIaBaeMble YACTHIIIBIM ABTOMATOM B OTBET HA BCEBOBMOTKHEIE
BXOjIHbIe CJIOBA, MCMONL3YIOT Bee GYKBH €T0 BoIXOJIHOI'O aln-
¢daBura, B panpHeiiiieM HaM NpHUETCH UMETH JIeJI0 B OCHOBHOM
¢ TAKUMH SKBHBAJCHTHHIMH NPOJIOJIREHUSMH, IPH KOTOPHIX
1e TPOMCXOJHUT paclHpeHNIs BXOJMOr0 ¥ BHXOJHOro aixda-
BHTOB.

W3 onpeplenenns JIOOYCTUMHX CJI0B (71 J1060T0 AAHHOTO
YACTUTHOTO aBTOMATa A) BHTeKaeT, 9T0 B cJAydYae, KOTJA
BXOjIHO® CI0BO p ==y Z; ... &y, JIOTIYCTHMO, LOITYyCTHMBIME Gyjy T
TAK/KE BCe COBA T,y &, &y 5 ..., &L;, Ty, ... L, _,. Bee 5TH coBa
HA3BIBAIOTCS HAuAABHBMU ompeskamy ¢i1oBa p. QOOBIIHO K 4i-
€Ay HAa4albHBIX OTPESKOB CJI0BA p MPUIUCIAIOT CAMO 3TO CJIO-
BO, a TAK/Ke NYCmoe C1080, He COjepsKaliee HI OJHOU OYKBHL.
Cnenannoe 3aMedYaHHMe MO3BOAMET cHOPMYITUPOBATH CIeiyI0-
mee TpefIosKeHne.

1. 5. O6aacmp onpedeaerus M vacmuunoeo omobpasicenus,
UHIYYupyemo2o A106oLM 4ACIRUMHBLM A8MOMAMOM, YD08.1emeopa -
em caedyoujemy Yca06umo, HAILEALMOMY YCI08UEM NOAHOMEL:
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émecme ¢ w0l codepacawjumes 8 M caosom obaacme M co-
depacum u 6ce Ha4aibHble OMPESKL MO0 CAO6A.

PaccmoTpum Tellepb HeKOTOpBIE COOTHOMIEHHUA MeKAy 06-
JacTAMU onmpejenennii GyHKUMN mepeXoJoB W BHXOAOB B 4a-
cTuaHoM aBToMare. [lpenmonoxum, 910 MBI MMeeM JaCTHYHEA
aproMaT Mmam A, w nycTs ANA HEKOTOPOrO COCTOAHUA a; W
BXO/IHOTO CHTHAaJa Z; ero QyHKUUA BHIXOJOB He OIpejeneHa.
9To osHavUaerT, 0UEBUJHO, UTO HepeXOf ABTOMATA U8 COCTOAHUA
@; B HOBOE COCTOAHMe IIOJ Bo3feiicTBHEeM BXONHOrO CHMIHAJa
Z; peanusyercs JWIIbL IPU IOlade HA BXOJL ABTOMATA 3ampe-
DIeHHHEIX BXOAHBIX cJ0B. [103ToMy MBI MOxeM He ompeendaTh
$ynrumio nepexojuos 6(a, x) apromata A B TOUKe a=a,;, T=T,;
Ge3 omaceHUA MBMEHUTh PeaKUWIo aBToMaTa A HA JONYCTHMEIE
cnosa, Cunran ¢ynkunio 8(a, z) Reonpenenennoil B 3T TOA-
Ke, Mbl He YBCIMYHM M He YMEHBIIMM MHO;KeCTBA JOIYCTIMHX
CJIOB aBTOMATA.

IIposenenntiMu paccysieRnsAMA HAMHA JOKA3aHO CIeYIO-
miee OpenJioiReHue.

1. 6. Ecau giynsyuwo nepexodos npoussoasHoeo 4acmuiHozo
asmomama Muau A paccmampusams we 3a0annoli 60 6cexr moy-
Kax, 8 KOMopyx ne 3adana eeo PyHEYus 68x0008, MO 803HUKILUY
marum obpasom Hosuil yacmuunslii asmomam Muau B 6ydem
URGYYUPOBAMb MO dee CAMOE HacmUdHoe Omobpaxcenue, wmo u
asmomam A.

Ilpn sapanun (dacTuumoro) aBTomata A tabauuamum mepe-
KON OB M BLIXOR0B Taljiilla mepeXxofos aBToMaTta B moaydaer-
¢fl TPOYePRUBAHUEM BCeX MeECT TAOMUIbl TePeXOA0B ABTOMATA
A, KOTODPHIM COOTBETCTBYIOT MPOUYEPKHYTHie MecTa B ero Tal-
June BLIXO/10B. Ha8OBBM 3Ty orlepan,mo pamzpocmpal-tenue.u
HeonpedeaenHocmu mabauybl wrodos na mabauyy nepexrodos
asromata Mumu.

Juan wacruunnix apromatop Mypa ecrecTBeHHO cUUTaTh
aanpeweHH MU BCe COCTOTHNAA, IJIA KOTOPLX CABUHYTaA QyHK-
HUA BHIXOJOB He ompejeieHa. Jlerko moHATL, 9TO mepuiiTn ua
HAYAABHOTO COCTOSHNA B 3ampelieHHOe IIOJ, BO3/leficTBHEM
HemycToro cjaoea asromMaT Mypa MoxkeT JHIIb B TOM cJay4ae,
KOTZia 9TO CJI0BO — 3ampemenHoe. MoxHO moJTOMy He ompe-
nenAaTs QGyuKknmio mepexopos apTomMara Mypa Beaxmil pas,
Korna GyHKIMA MPUHAMAET 3ampelieHHOe 3HaUeHNe, He uamMe-
1fid OPM 3TOM MHAYLUPYEMOro ABTOMATOM OTOGpasKeHia
(Bxmowan obmacTh ompepedeuns aToro orolpakemus).
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Hamu poxasamo caefyiomee TpefsioKeHHe.

1. 7. He usmenas uhdyyupyemozo 4acmuyHelM agmomamom
Mypa wacmuunozo omobpasxicenus, MOINCHO CUUMAms HYHEYUI
nepexodoe amoeo asniomama HeonpedeaeHnoll ecakull pas,
K020a OHQ NPUHUMAEM 3ANPEUEHHOE HAUEHUE.

JxBuBanenTHoe npeobpasopanne asTomaToB Mypa, ycra-
HaBJIMBaeMoe NpenaosxenneMm 1.7, cBOOHTCA K TOMYy, 94T0 B
rabnuie nmepexonos aBTomaTa Mypa cUMBOJB 3alpemeHHBIX
COCTOAHNI 3aMeHAIOTCA IepToYKaMi. INak U B ciaydae aBTOMa-
ToB Munn, Met Gyfem HasbiBATH 3Ty ONEPAIIHIO PACRPOCIMPA-
HEHUEM HEeOnpedeseHHOCMU Ha mabauyy neperodos.

Beegem emie caepyiomee ompejeseHne.

1. 8. Cocmoanue a abcmpakmuozo (vacmutHo20 UAL 8ROAHE
onpedeseHHO20) ABMOMAMA HA3WNEALTNCA OOCMUNCUMBLM, eCcAll
OHO cosnadaem ¢ HEMAALHBLAL COCTOAHIEM UAU €CAW CYUICC-
syem makoe docmuxncumoe cocmoanue b 1 makoii 6rodnot cue-
nat x, wmo a=208(b, ). B npomusnom cayuae cocmosnue a
Hasvlieaemes Hedocmuncumsimn. Aemomam, ece COCMOAHUS KOMO-
po20 JOCMUICUMBL, HA3BLEAEMCS COAIHELM.

HeTtpynuo mouaTh, 970 aBTOMAT He MOJKeT IepelTH B He-
DOCTH/KEMOE COCTOSIHNE N3 HAYAIBHOTO COCTOAHHA TMOX BO3-
AelicTBHEM JONYCTAMBIX BXOAHHX cl0B. MOKHO T03TOMYy BHI-
9epPKHYTh Bce CTOA0IH TaGunm NepexofoB W BEIXOJOB aBTO-
MaTa, KOTOPHe 0003HAYeHH HeJOCTH;KUMBIMH COCTOAHIAMH,
He M3MeHAS IpU 9TOM HMHAYIUpDyeMoe aBTOMATOM JacTHYHOE
oToOpasienne. YCIOBHMCA HA3hBAThL TAKYI0 ONEPAIHI0 uC-
KAI0WEHUEeM HeFOCmUuMCUMBE cocTnosnull.

1. 9. B pesysbmame uckaouenus HeSoCMUNCUMBEL cOCMOR-
RUll uHOyyupyemoe abCMPAKMHBM A8MOMAMOM (HACTUNHBIM
uAl enoane onpedeienHuM) OMOODPaKcEHUEe HE UIMEHIEMCA.

Ipennosxenne 1.9 mokasuBaer, 9T0 NP M3yIeHNM MHAY-
MAPYEMBIX aBTOMATAMH OTOOpakeHmii MOMHO OrpPAHHIHTHCH
pPacCcMoTpeHueM JIHIIE CEASHET aBTOMATOB.

YcnoBEMCA ellle OTHOCHUTENbHO HEKOTOPHX 0003HaveHuii.
Ecan A — mpoussoabumii aGcTpakTusii aBToMaT, &(a,xr) —
ero yHKINA MepexofoB, 4 p — MPOU3BOJIBHOE BXOJHOE CIIo-
BO, To gepesd O (a, p) Ml Gyaem 0003HAYaTH TO COCTOAHME, B
KOTOpoe mepelifieT aBToMaT A U3 COCTOAHNA @, eClIH HA BXOJ
aBTOMaTa IOCJeR0BaTeNbHO, OykBa 3a OyKBO#, mOFATH BCe
6yxBH cioBa p. Jna o6osnagenns cocToAnnd O (a,p) MH Gynem
uHoraa ymoTpebaATh TaK:ie cokpamenHoe obosnadenme ap,
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TAK 9TO, B YaCTHOCTH, YHKIHA MePeXOf0B ABTOMATA MOKeT
OHITH 3amUCAaHA IPOCTO B BUAe BRIPAKEHHS 4.

B 3axmiovyenne cpenaeM HeCKOJbKO 3aMeYaHHil, KOTOpHe
clefyeT MMeThb B BHJY IIp¥ IPaKTHIECKOM HCHOJIL3OBAHWH
BBeIGHHEIX B HacToAmeM maparpade momaTuil. Bo-mepsmx,
HYKHO TIOMHHTb, 9TO BCAKHH abCcTpakTHEIE aBTOMAT (B TOM
quc/ie ¥ JACTHYHEINA) MOJyYaeT BXOAHBIE CATHAJNEL BO BCe
MOMEHTH BpeMeHn !=1, 2, ... 310 06CTOATENALCTBO HUCKOABKO
He cyxaeT o0nacTu mpuMemeHHA aOCTPAKTHHIX ABTOMATOB.
B camom fiene, ecim HEKOTOPHI peabHEIH ABTOMAT B KAKHE-TO
MOMEHTH BpEMeHH He MO0Jy9aeT HMKAKHUX peadbHLIX CHTHA-
JIOB, TO MOKHO BBECTH [JIfi TAKOrO CAy4YasA CHemUaJbHEI
CHUMBOJI HYJNEBOTO CHUTHaJa, TaK 9TO PACCMATPHBAEMEIN Kak
AGCTPAKTHHI aBTOMAT HAmI ABTOMAT GyldeT mMoaydaTh BXO[-
Hble CHIHAJLL BO BCe MOMEHTH BpeMeHH.

Hanee, meo0XogumMo mMOMHUTH, 4T0 jgwbasd KoMOmHAIWMA
CUTHAJIOB, NepefaBaeMHX OJlHOBPEMEHHO 10 peaNbHEIM BXO/-
HEIM RaHAJaM, paccMaTpuBaeTcs B aGCTpakTHOH Teopuu Kak
OfVH BXOfHON curHan. Ecnu, Hanpumep, peadbHBI aBTOMAT
7MeeT B BXORHHIX KAaHANA, IO KOTOPHIM MOTYT MepefaBaThes
Tpu romGumanuu curmanos 00, M u 10, 1o, paccmaTpusas
9TOT ABTOMAT KaK ¢ OCTPAKTHRIH, MEI [OJKHB BBECTH JIJIS HErO
Tpu (abcTpaKTHEIX) BXOAHEIX CHTHAJNA Z,, Z,, T,, CONOCTaBUB
BX KaKUM-EnOyAbh 00pa3oM 3aJaHHLHIM KOMOMHANUAM peajb-
HEIX BXOAHHX CHTHAJOB.

Eme ofHo 3amMedanme KacaeTcs cmoco00B MPAKTHIECKOTO
WCHO/Tb30BAHUA TOHITHA YacTHIHOTO aBTomarta. OORYHO BCE
PeasibHO CYIIECTBYIOIe ABTOMATH ABJIAIOTCA BIOJIHEe OHpefe-
nepnniMd. OpHaKo omu MoryT OHTHL IOCTaBJAEHH B TaKue yc-
JI0BMA, ITO HEKOTOPHE CJOBA UX BXOAHOTO andaBuTa HUKOI/A
He HOJ[al0TCA HA UX BXOf. Taxue clioBa ecTeCTBEHHO HA3KIBATH
3amnpemeHHsME. fICHO, 9T0 ¢ TOYKM 3peHUA TPABHILHOCTH
paGoTLl aBTOMaTa copepmeEHo Geapaanndao, Kak oH Gyper
pearupoBaTh HA 3ampemeHEse caoBa. [loaToMy mepexossl u BH-
XOfbl aBTOMATa IPUMEHHUTENLHO K 3ampedleEHBLIM CJAOBAM MO-
TyT GHITH ONpefeNieHs COBEpIIEHHO IPOH3BOJBHO.

Beps cooTBeTcTBymOmuii yacTnIHHil aBTOMAT, TAE 3TU Te-
PeXOJiEl M BRIXO/B He OIlpeleileHbl BOBCE, Mbl TEM CAMBIM OCTaRB-
asem 3a coboil mpaBo ompefie/lMTh HMX BIOCHE[CTBAM TaK,
KaK 910 HaM Oygaer ynoGro. Taxum o6pasom, Ha IpaKTHKe da-
CTHYHHIA aBTOMAT A BHCTyHmaeT Kak cmoco0 NpejicTaBIeHHA
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HenoOro Kjaacca BOHOJNHE ONpeJNeJeHHHX
ABTOMAaTO B, KOTOPHE MOTYT OHTH MOJyIeHH B3 aBTOMATA
A B peaysibTaTe MPOM3BOJBHOTO f0OOTpeeNeHAA ero yHKOmMil
Nepexofo0B U BHXOJ0B BO BCeX TOIKaxX, B KOTOPHX OHH He OhiIH
paHee oNpefeJeHH.

§ 2. Asromarnpie oToGpamennsn m CcoGbITHA

Orobpaskenns (BooGme roBopA, 4acTHIHEE), HHAYOHpYe-
mble aGCTPAaKTHREIMEA ABTOMATAME, MH GyeM HA3HBATH A6MOMA-
muslmu omobpasceruamu. U3 npemnomenns 1.5 npeanigymero
naparpada u m3 cnocofa ompejeneHNs aBTOMaTHOTO oToGpa-
JKEHHA HeNnoCpe[CTBEHHO BHTEKAaeT, 4TO BCAKOe ABTOMATHOE
oTo6paskeHEne yA0BJIETBOPAET CJISAYIONIAM JeThPeM yCAOBHAM:

1. Aemomammnoe omobpascenue ocywecmesem O0OHOZHAY-
Hoe omobGpadcerue (6006We 2080pA, HACMUNHOE) MHONCECNEA
€108 8 HEKOMOPOM KoHewnom aigasume X (Ha3vleaemom 8rod-
HolM aifasumom omobpaxcerua) 6 MHONCECIE0 CA08 8 HEKomo-
poM KonewHoMm asghasume LB (Hasbisae MOm BHITOOHBLM).

2. O6aacmv onpedeseHus asmMoOMAMHO20 OMOGDAHCEHUS
ydoesemeopaem Ycaoeulo NOAHOMB, MO €CMb, UHANE 2080DA,
emMecme ¢ M006LM codepacawumes 6 Hell carogom codepicum mak-
e 6ce HaaabHble ompesku amoze cacsa, ITycmoe cioeo eceeda
sarodum & obracmb onpedeierua 0mo6PaNCEHUR.

3. Aemomamnoe omobpascenue ¢ corparsem GAURY CA06a:
a1060e c1080 p 6xodHo20 arfaguma, Ha KomopoM omobpascerue
¢ onpedeaero, umeem my e diuny, wmo u e2o0 obpasz (p).
B wacmnocmu, nycmoe caoso nepesodumes omobpascenuem ¢ 8
nycmoe ¢a080.

4. Aemomammnoe omobpaxcenue @ nepesodum moboti Ha-
YAALHBLL OMPE3OK CA08A D, HA KOMODOM OHO ONPedesero, 8 coom-
semcmeyrowutl (umelowuil my xe SAuRY) HANAABHBIL OMPEIOK
caoea @(p).

Haszosem smu yeaosus ycaosusmu asmomamuocmy omo6pa-
MHCEHUR,

Bce ciora BxonHoro andasuta pazGuBaOTCA aBTOMAaTHHM
oTofpaskeHNeM HA J{Ba KJAcca: HA KIACC OnYCmMUMBI B KIacce
8anpeujenrbT CJIOB, B 3aBUCHMOCTH OT TOTO, BXOJAT HJH He
BX0AAT oHN B ofmacThk ompenenernus 3Toro oTobpaxkenna. Co-
BOKYNHOCTh BCeX 3allpeIleHHHX JJA JaHHOTO aBTOMATHOTO
oToGpaxkenns ¢J0B OyAeT HASHBATHCA 60 004acmbio sanpema.
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PaccmoTpuM ppoussBoabHoe (dactudmoe) ortoGpaskenue @,
A KOTOPOro BEIMOJHAKTCA CHOPMyIUPOBAHHLIE BHINE yC-
nosnsa. [locTpoum aGeTpakTHil (RacT 9ubrit) aBTomar Mypa 4,
COCTOSIHUSIMU KOTOPOro OYAYT CIY}RKU1b BCEBO3MOKHBEIC JIOMY -
CTUMBIE AJA 0ToOpasieHUs ¢ Cj0Ba BXOAHOTo andaBuTta X =
=(x,, ..., z,). OG03HAYHM MHORECTBO BCEX TAKUX CJIOB depes
9 u ompepenum QyHKEU nepexopos O(a, x) aToro asromara
caenyomum obpasom: ecan a; — mwoboe croso u3 U, a x; —
nponsBonbHasn OyKkBa BxonHOro aidasuta, To OyaeM cYUTaTh,
aro 8(a;, z;) paBuserca ciomy a,z; (HoNydammeMycs B pe-
3yabTaTe NPHITHCHIBAHUA OYKBH I; K CIOBY @), eciiu CJOBO
a; x; copepmurca B A, u Iro 8(a, z;,) me ompenencuo — B
NpPOTHBHOM clydae.

Brifupan B KadecTBe BHXOAHOro ajiaBHTa aBroMata A
BHIXOAHON angaBUT oTOGpaKeHMs ¢, TMOCTPOUM CABHHYTYIO
¢yukmuo BuXonos Ala) aBTomata Mypa 4 caepywomum o6pa-
3oM: aaa moboro HemycToro cioBa a; m3 9 momaraem A(a;)
paBHBIM mocaeaHeil GykBe cioBa @(a,); Ha IycTOM cl1oBe PyHK-
oua AMa) ocraerca Heompepc/eHHOM.

Bpibupaa B KadecTBe HAWAJBHOTO COCTOSHUA aBTOMATa
TmycTOe CJOBO €, MBI TIOJYYAM, KAK JNerko BHAETH, aBToMaT
Mypa, nepyunpyromui ncxonnoe orodpaskenne ¢. B camonm fe-
Je, IycTh ¢ = I, Z; ... T;, — N000e JOmyCcTHMOE CJIOBO (0TO-
Gpasiennda @. Torpa Bce ero HadaJbHbIE OTPE3KH OYAYT TaKiKe
JonycTuMLIME caoBaMu (B cuny yenoena 2). Ilonasas na Bxop
MOCTPOEHHOT0 aBTOMATA CIOBO ¢, MH GyneM oCymieCTBIATE
NOCIeN0BATENBHO €T0 NEPEBOA B COCTOAHUSA eX; =X; , Ly Li,, ...
vees 2y, 2 ... ;. llpn BToM aBTOMAT BHjaeT HEKOTOPYW MoCIie-
AOBATENILHOCTh BHXOAHBWX OYKB ¥, Y,.-- ¥ =p. N3 cmocoba
onpefeleHHA HANero aBTOMATA BHITEKAeT, 9TO IOCIenHAd
fyksa cioBa p coBmajaer ¢ mociaenuneil OykBoif ciosa ¢(q),
npennocnefnaAa Gyxsa cnoea p — ¢ mocaenneil Oykeoil ciosa
@(x;, ;... i, _ ), KOTopas, B cuny ycaosusl 4, coBmajaer ¢
npeanocaenseil 6yksoi caoea ¢(q) v 1. A. Hpopomxas monob-
HEIM 00pa3oM ¥ UCIIOABb3YA YCIOBHE 3, Mbl YCTAHOBUM COBIafe-
HUe BceX OYKB CI0OBAa p C COOTBETCTBYWINUME BM GyKBamu
cnosa @(g). CnegoBaTenbHO, MOCTPOEHHWI HAME AaBTOMAT
Mypa A MEHAYUAPYET UCXoAHOe (JacTUIHOE) 0TOOpareHue .
IlockonbKky MBI MOYKeM HHTepIpeTHpoOBaTH aBToMaT A
kax apromatr Mpnun (cMm. § 1), HAaMM [OKazaHO ciaeAylomiee
npejjoKeHue,
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2. 1. Ecau aagasumnoe omobpaxcenue @ ydosiemsopaem
CPHOPMYAUDOBARHBM  GUALE UEMUPEM LCAOBUAM (BMOMAMHO~
cmu, mo Moxcho nocmpoums asmomams, Muauw u Mypa (e006-
we 2060pa, Geckoneunsle), uROyyupyowue amo omobpasicenue.
B cayuae, koeda ofaacms onpedenenus omoGpaicerus ¢ KoHey
Ha, 9MU ABMOMAME, MAKHCe Mo2ym Gblmb 6bl6 PR KOHEUHbIMU.

JlokasaHHOe IpeIOsKEHEE 03BOJIAET HAM HPUMEHATH Tep-
MUH ¢ BTOMAaTHO® OTO0OD paikeHue» KO BCAKOMY
andaBuTHOMY 0TOOpaKeHHIO, YAOBJICTBOPAIIIEMY YCJIOBHAM
aBTOMATHOCTH.

W3 poxasarembctBa mpensoskenus 2.1 BmTeraeT cymect-
BOBAHHE e[MHOTO KOHCTPYKTHBHOIO TpUEMA, MHO3BOJSINIEro
po Jio0oMy aBTOMATHOMY OTO0pa;KeHHIO ¢ KOHe 4 H O i
of0nacTphrio onpepesienunsa (3agaHHOMy Ha KOHed-
HOM MHOKeCTBe CJIOB) CTPOMTh MHAYLHpPYIOmUA 310 oToGpa-
JEeHHe KO H e T H B it aproMaT Muanuanm My p a. Vra-
3aHHHH TmpmeM BocXoauT eme K paGoram X admMerma')m
Munau?®). Hameil ke nensio asiaserca paspabotka Gonee
o0mero KOHCTPYKTHBHOTO HpHWeMa, HO3BOJAIINEr0 CTPOHTH
KOoHedHBH e apToMaTel Muau u Mypa, unpynupymomue 3a-
MAHHOE ABTOMATHOE 0TOOpaskKeHUe HE TOJbKO AJA CAydYas Ko-
HedHOi ofsacTu ompefiesienna, aBCc A KM N pas, Korpga
TaKWe AaBTOMATH CyuUecTBYyIoT.

W3 upenmoncenun 2.1 BuiTeraer, 970 KiIaccs 0TobpaskeHwid,
HHAYOUPYEeMbIX HPOH3BOJLHBIMH (He 00A3aTeJbHO KOHEYHBI-
mu) apromatamu Muam u Mypa, cosmapaior Me:ay coOoii:
KaK CIWH, TAR W APYro#l KIACC COCTOAT W3 BCEX aBTOMATHHIX
otrobpakenuii. OKaskBaeTcsa, 9T0 UMeeT MECTO TAaKiie COBMA-
AeHHe KJaccoB OTO0parKeHWH, HWHAYIUPYeMBIX KO H e 4-
H B Mu aproMaTamp Mujgu u Mypa. Hockomsky B § 1 yixe
ABIIA YCTAHOBJIGHA BO3MOKHOCTD HETEPUIPETALUY KarKI0T0 aB-
toMata Mypa rax aproMara Mum ¢ TeM e caMbiM IHCIOM CO-
CTOAHMI, To AJA 060CHOBAHNA CHPABEAJIMBOCTH BEICKA3AHHOTO
YTBEpH{IEHUA [OCTATOUHO AOKA3ATH CJHEAYIONYI0 Teopemy.

2. 2. lua ecaroeo konewnoeo asmomama Muau cywe-
cmeyem aksusaseHmMHuL emy (UHOyyupyowuil mo e camoe

" D. AL Huffman, The synthesis of sequential switching
circuits. Journal of the Franklin Inst., v. 257, N 3, 4, 1954, p. 161—
190, 275—303.

%) G. H, Mealy, A method for synthesizing sequential circuits.
Bell System Tech I., v. 34, 1955, p. 1045—1079.
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omoGpaxcenue) Koneunwil asmomam Mypa. Cywecmsyem edu-
KUl KoHcmpykmusHslii npuem (yHusepcasbruil aseopumm
npeobpazosanus asmomamoe Muasu e asmomams Mypa),
n0360ASI0WULE N0 NPOU3BOALHOMY KoHeuHoMYy asmomamy Muau,
UMEOUWEMY M BTOOHNE CUZHAAO8 U N COCMOAHLIL, nocmpoumb
arsusasenmubil emy asmomam Mypa, umeiowuil He Goaee
mn+1 cocmoarnuii.

B camom pgene, nyctp A — KoHedBHIH aBToMaT Mumam ¢
MHOKECTBOM COCTOSHHE (4,, ..., @,), BXOAHBIM aa(aBuUTOM
(z,, ..., z,), BHXOAHEIM aADaBATOM (¥, ..., ¥/,), HATATLHEIM CO-
cTOSIHMEM a,, QpynEnueil mepexonos 8(a, r)=azr u Pynrumei
Bex00B Ma, ). IlocTpoum aBromar Mypa B, cocTosmuamn
KOTOPOTO ABJAIOTCA HaYajJbHO® COCTOSHHEe b, =a, (coBmajamw-
mee C HAYAJbHBM COCTOAHHEEM aBTOMAaTa A) H BCEBO3MOKHHE
maput b;; =(a;, z)) (i=1, ..., n; j=1, ..., m).

OYHKIMIO TepexofoB aBTOMATAa B ompededuM CJleXyIONIEM
obpasom: b2,=b,,=(a,,2,), b,z,=(a,2)z,= (a2, z)
(i=1.2,..., n; j, k=12, ..., m). B caygae, koraa g, z;
He ONpefeJeHO, HeOlpe[eleHHLIM ABIACTCA TAKWke H b T,.
Cnopunytylo ¢yHKNuo BHXOZOEB Wb) aBToMaTa B ompegemnum
crenyomuM obpasoM. 3nadenne i(b,)He onpeaeneno; anatenne
n(b;;) oupeneneno u papmAerca A(a;, z;) BeaAkumit pas, worza
smadenme A{a;, ¥,) ompesiejieno, ®W He OTpefeNeH0 — B Ipo-
THBHOM cJjydae.

W3z camoro cmocoba mocrpoenus asromata B memocpepnct-
BEHHO BHITEKAeT, ITO OH HOAYLHPYeT TO e camoe oTobpaske-
HEe, 9T0 u aBToMaT A. B camom pmene, omyctb p=2; %;,... T, —
TPOM3BOJILHOE [OMYCTHMOE BXoxmoe ciaoso aBTomata A. Ilo-
CTPOHM TOCIAEAO0BATENbHOCTh COCTOAHKH @, 47 ,&;,,..., j,_,, B
KOTOpble ABTOMAT 4 NepeXoiHT M3 HATAJIbHOrO COCTOAHHA a,
[Of BAMAHHEM IOCAe0BATEeSbHHX HAYaJbHHX OTPe3KOB CJIO-
Ba p. Toraa cooTBeTCTBYWINAA MOCHEA0BATEABHOCTh COCTOMA-
muit apTomata B Gymer umeTs BHA: a,, (a,, i), (a;,, %), ...
vver (@,_,» z;,). Temeps, B cuiy ompefeldeBHA CABHHYTOH
¢yHKIAN BHXONOB aBTOMaTa B, 0UeBHHO, 9TO aBTOMATH A ©
B nop BamAnmMeM cI0Ba p BEAAJAYT OAHO W TO yKe BHIXOJHO®
CJIOBO.

IlycTh Temeph ciOBO p ABNAeTCA 33aTpeINeHHHM B aBTOMa-
Te A. 9T0 03HAYAeT, UTO CyIecTByeT HoMep s< ¢ TaKOH, UTO
aubo Ma;,, i, ), mbo 8(a,,_,, z;,) me onpenenenH. B meprom
crydae Ha COCTOABHE (ay,, Z;,,,) He GyRer ompefedeH BHXOA-
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Hoil curHa; aBToMara B, a Bo BTOpoM — He ompefielleH mepe-
xXopi or cocTosHuA b;, i =(a;,_,, T;) HOCPEACTBOM BXOJHOTO
curuana z . B ofoux cayuasx cioBo p OKa3LIBaeTcs sampe-
MeHHKEM | JJIA aBToMaTa B.

Urak, oTobpasienus, nuAynupyemMoie apTomaTamu 4 n B,
JeficTBHTeTbHO coBnafiaxT. ABTomar Mypa B mmeer mpu sTom
mn+1 cocroaume. Ilocie npuMeneHnsa K HeMy omepamuil pac-
OpPOCTPAHEHHUA HEeOIpeleNeHHOCTH Ha TAa0JAHIy mepexofoB H
HCKITeHHAA HelOCTHRUMEX cocTosanuit (cMm. 1.7 n 1.8) ancio
COCTOAHAN MOMeT YMEHBLIIMTHCA 0e3 H3MeHeHHs HHAYLHUpYe-
MOTO UM COOTBEeTCTBHA. TeM caMbIM MpefJoenne 2.2 HOJTHO-
CTHI0 [[OKAa3aHO.

VYcaoBua aBTOMATHOCTH HAKJAJHIBAXT BeChMa ReCTKHE
OrpaHHYeHds HA Kaacc oToGpajkeHuil, KOTOpPHeE MOTyT OHTH
HHAYLUHPOBAHE a0CTpaKTHEHIMH aBTOMaTaMu. BoanmuncTso
andasuTHHX oToGpaskennil, ¢ KOTOPHIMH HPHXORHTCI HMETHh
fes0 HA NPARTHKE,— B UACTHOCTH OGOJBIMMHCTBO AJTOPUT-
MOB,~- He Y/OBJIETBOPANT 3TuM ycjaoBusM. CymecTsyer, ofi-
HAaKO, CTAaHJAPTHHI HpHeM, NO3BOJAIIHHA HPEeBPAaTHTDL JIIO-
Goe andaBuTHOe 0TOOpakeHue B apToMaTHOe. K onucannio aTo-
Fo IpueMa MH ceflJac U mepeXOoXHM.

[Iycts @ — mpomssoabnoe (Boobme roBOpsa,— 9acTHIHOE)
orobpaskeHne MHOMKeCTBa CJ0B B (KOHedHOM) asdasnTe X B
MHOKeCTBO clioB B (koHednom) andasute X. OGo3HaunM depes
P obnacTth ompepesnenns aToro oToOpaskenna. Bynem mpume-
HATH K 0ToOpaskeHmio ¢ ABe OmepaIu. [lepBas u3 HuX, KoTo-
PYI0 MHl HA30BeM ohepayueli gulpasnuearus 0iun cioe (mim,
KDPATKO, Onepayueli eupagHusanul), BaKI0IaeTcA B ClIeyio-
mem. Bo BxopHo#i m BHXOAHOW anagaBuTH OTOOpajykeHHA
¢ (To ects B X u ) nobaBasercsa no onHoi HoBoll 6ykBe, KOTO-
pHe MH OymeMm HasHBaThE hycmumu U 0003HAYATH Yepes O B
B (unorga B KadecTBe TAKHX GYKB MOI'YT GHTH BHOpaHH OyKBH
andapuroB X m V; He HCKINTEHO TaKKe COBHAfleHHe GYKB
o u f); ® moboMmy cioBy p 3 P HpHONCHBAeTcs cHOpasBa
m, sK3eMIIAPOB OYKB &, & K ero o0pasy ¢==¢ (p) HpuNHCHBa-
eTcs caeBa n, dK3eMILIAPOB OyKs P Tak, 9TOGH AMHEB HOJXY-
9eHHHX B pesynb'ra:re DPUNHCHBAHNA HOBHX GYKB ClIOB p,
¢, COBIIAJH.

Hanee cTpouTcsa HOBOE 0TOOpasKeHNe §, HEKOTOPOTO MHOKE-
crBa P, cios B andasute X (o) B MHOMKECTBO CioB B aida-
sute B U (§). koTopoe mepesoXuT APYT B ApYyTa CAOBA P, 1 ¢,,
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110ydeHHble B pe3yJabTaTe BEIPABHUBAHHA JAJHH CJIOB D U
¢ COOTBeTCTBeHHO: ¢,(p,)=4¢, (p mpoberaer mpu aTOM BCe MHO-
skecTBO P),

¥ eaosumes 2080pums, wmo omobpaxcerue @, noAYUaemes us
0MoBPaNCEHU § ¢ ROMOULLI0 OREPAYUL ELIPABHUBAHUSL.

OTobpaskeHue ¢ 0HO3BHATHLHIM 00pa3oM BOCCTAHABIMBAET-
cA 10 0TOOpaKeH!Io (,, OFHAKO CaMo 0ToOparkeHHe @, MOKET
ObITH IOCTPOEHO MHOTHMM pas3iuIHbIME crmocobamu. Msr Oy-
AeM HOITOMY HOPHUMEHATh HAPAZY ¢ NPOM3BOJLHOM TAIKKe U
HEKOTODPYIO CMAHOAPMHYI0 OREPAyLI0 SHDAGHUSAHUR, TIPH
KoTOpOH oToGparkenne (, OAHOBHATHO ONpejienseTcs 0ToGpa-
KEHHeM ( W IpHCOeJUHEeHHSIME nycTHiME OykBamu o u fi.
CymHOCTh 3TOH Omepamuy 3akJIOYaeTCS B TOM, UTO YHCJIO M
nycTHXx OYKB O, HNPUONUCHBAaEMHX CcOpaBa K
[IPOM3BOJBHOMY CJOBY p ¥3 00JacTH oupesieeHUs oToOpaske-
HUA @, IPAHUMAETCA PAaBHHM AJAMHE CIOBaAa ¢=
=@(p), a uneao n, mycTHX 6yks P, TPUOTHCH BA € M B X
CleBa K CIOBY ¢, NIPHHUMAETCA DABHHIM [IJIMHE CIOBA P.
flcHo, 4TO TaKoe OpUNMCHBAUME JCACTBHTEIBHO IIPUBOAUT
K BHPAaBHMBAHUIO JJUH CJOB.

Bropan omepauua npuMeHseTcsi TONLKO K B H P a B-
HeHHHWM anTPaBUTHLHM OTOOpaKeHUAM @,
TO €CTh K TAKUM 0TOGPasKeHUAM, Y KOTOPHX JEJIYMHEI BXOXHHIX U
COOTBETCTBYIONTMX HM BHIXOJIHBIX CJIOB PABHHI MEXKAY COGOH.
CymHocts 3Toil omepauum, KOTOPYI0 Mbi OyfieM HasBIBaTh
onepayuett nonoanenus oToGpaXKeHHA @, 3aKJI0UaeTCA B pac-
LIPOCTPaHeHNH OTOOPasKeHHA (p HA HAYAJIbHHE OTPE3KM CJIOB.
Omnepanna moNoJTHEeHHS WMeeT CAeyONUE BUA: ecad § —
OPOM3BOJBHEIN HATANBHHEN 0Tpe3oK mboro cmoBa p H3 00-
JacTu onpefeneHnA 0To0pajkeHHA ¢, TO MH ToJaraeM ¢(s)
PaBHHIM HAaUaJbHOMY OTpPe3Ky CI0Ba ((p), HMelIIeMy PaBHYIO
¢ HAYaJLHLIM OTPE3KOM § JJUHY.

B pesyabTaTe mpuMeHeHna omepamuy TONOJHEHUA K NP
M3BONLHOMY BHPAaBHEHHOMY aa()aBUTHOMY OTOOPaiKEHHIO ¢
BO3HHKaeT HOBOe 0TOOpaykenne ¢’, objacTb onpeneleHnsa Ko-
TOPOro y/OBJIETBOPSAET YCJAOBHIO IOJHOTH. ¥ CJOBHMCH HABH-
BaTh 3T0 OTOOpa:KeHHe NONOJMEHUeM OMOODANCEHUS .

Ecan momonuenue ¢’ orofpaskenusn @ ABIAeTCH OfHOIHAT
HEIM, TO OHO YOBJETBOPHET, 0UeBHJHO, BCCM UeTHIPEM YCIO-
BUAM aBTOMaTHOCTH. K ComalieHnio, 0JHAKO, B OOJILMMHCTBE
clylaes MONOJHeHWe OTOOpajkeHHA ¢ HEOJHO3HAYHO, IOC-
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KOJBKY OfHO H TO jKe CJIOBO § MOKeT BXOJUTh B KadecTBe
HAYaJBHOT'0 OTPe3Ka B HECKOJBKO Pa3MHYHLIX CIOB M3 obma-
cTH omnpefesdeHnsA oToGpaskenns ¢. Bmecte ¢ TeM cnpaBefnuBO
clefymouice IpeRJo:KeHHe.

2. 3. B cayuae, kozda omobpascenue @ NOAYHEHO U3 HEKOmo-
PO20 00HOBHAUHO020 AAPABUMH020 OMOOPANEHUL 8 Pesysbmame
cmandapmuoli onepayul swpagrUeaHUs OauM ca08, ROnoaHe-
HUue @' amoe0 omobpascerus 0JHO3HAYHO U A8ALEMCA A8IMOMAM~
HbM 0OMOGPAdNCEHUEM.

JleficvsaTebHO, IYCTH p,==p Q...0. — IPOU3IBOJBHOE CIO-
B0 u3 obxacTH ompepenenns P orobpawkenua ¢; ¢(p,)=g¢,=
=Bf.. Pg — ero o6pas npu oTo0GpaskeHAK @; p — CIOBO AJH-
HBl /M, He cOfep:Kamiee IIycToi OYKBH 0; ¢ — CJ0BO AJHHH 72,
He cofep:kamee mycroil Oyxsm f; p, — IpPOM3BOJILHLIA Ha-
YaJbHLIA 0Tpe3ok CI0BA P,.

Paccmorpum psa caydas. Ilycrs cHagana cmoBo p, copep-
JKHT X0TA Obl ofHy HycTylo OykBy a. B aToM caydae cioso p,
umeeT BHUR paa...o. Ho sagamme moGoroe ciopa Takoro Bupa
O[HO3HAYHO ONpefeNsaeT CJIOBO P, &, CJeL0BATENbHO, U CI0BO
p,- Tarxum 06pasoM B 2TOM caydae CI0BO p, COBNAJAET ¢ HAYANb-
HLIM OTPe3KOM OJHOTO JNIDb CJIOBA p,, TAK 9TO ero o6pas
9’ (p,) B HONOJHEHHOM 0TOOpaKeHMH ONpefeNseTcA OfHO-
3HA9HO.

Paccmorpum Temeph BTOpPO#i BO3MOMRHHIE caydaif, To ecTp
ciiydaii, KOTAa cJI0BO p, He COLeP/KUT HU OAHOH OYyKBH «.
B atoM caywae, B cuny ompepenenis CTAHZAPTHOI omepanun
BHABHABAHUA, COOTBETCTBYIOUIMI HAYANLHEIH OTpPE30K Cl0Ba
¢, 6ymeT cOCTOATH Jumb U3 HycTHX OyKB, Tak 4To ¢'(p,)=
= fp...p. Tak Gypmer, odueBuamO, HE TOABKO AJA CJA0BA P, HO
i 114 mo6oro ¢ioBa B P, HAYAILHLIM OTPE3KOM KOTOPOTO AB-
asgercA ¢noBo p,. CrenoBaTenbHO, OHO3HAYHOCTL ONpeACIe-
Hus obpasa ¢’(p,) Gyner uMeTh MecTo M B 9TOM caydae.

Obaacte onpefenenua P’ oroGpaskeHus @' COAepKUT BCe
HagaJapHble 0Tpe3ku caoB u3 P. Tax Kax BCAKHH HadaabHHI
0Tpe3oK J060ro HAYAJBHOTO OTpe3KA NPOH3BOJBHOTO CJI0OBA
u3 P cam ABAseTcs HaYaJbLHLIM OTDPe3KOM DTOTQ CJAOBA, TO 00-
aacte P’ yposiaeTsopser ycaosuio monHOTH. Taxum oGpasom,
JaA oTobpasienna ¢ BLIIOJHsAETCA BTOPOe YCJIOBHEe aBTOMAT-
HOCTH. BRIOJHMMOCTL mepBoro ycaosHus aBTOMAaTHOCTH Oplia
AOKA3aHA BMECTe C YCTAHOBJIEHHEM OJiHO3HAYHOCTH 0TOOpasKe-
HUA @'. BrunosHMMOCTB TpeTbero yciOBHA OYEBHAHA.
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Harxonen, nycts p, — IpON3BOIbHLE HAYaJbHEIH OTPE30K
moGoro ciosa p, u3 P’. Tak Kak p,, B CBOI0 OYepe.b, ABIA-
eTcA Ha49aJbHbLIM OTPE3KOM HEKOTOporo caosa p, u3 P, To p,
TAKKe COBUAIAET ¢ KAKAM-TO HAYAJbHEIM OTPE3KOM CJIOBA p,.
B cuay cnoco6a mocTpoenus orobpaiieHua ¢’ CJIOBY p, OTHO-
cuTcs B KadecTBe 00pasa HeKWil HAYAJbHEN OTPE30K ¢, CIOBA
¢(p,), a cI0By p, — HAYAJBHBIA OTPE3OK ¢, TOTO e CJOBA,
AMEIOIHil MEHBINYI0, IeM OTPe30K ¢,, AJuHY. T ak Kak g, Mo-
7eT PACCMATPHBATHCA B KAUeCTBe HAYaJBHOTO OTPE3Ka CJI0BA
q,» TO BHIOJAAMOCTH IeTBEPTOTO YCAOBHA ABTOMATHOCTH JAJIA
orobpamenus ¢’ qorasana. BMecTe ¢ Tem 3aBepmeno fokrasa-
TEJBCTBO IpeftoeHna 2.3.

B xagecTBe caercTBHA TpeNIoiKeHHA 2.3 MOMKHO chopMy-
IAPOBATE CleAyiollee IpPefJoKeHHe.

2. 4. Jliwboe odHosnaunoe aagasumuoe omobpaxcenue
MOJNCHO NPespamumb 8 AéIMoMammoe omobpaxcenue, npUMEHIA
K 3momy omoGpasxcenuio onepayuio GulpasHUsAnUL OAUK €108 u
0nepayui0 NONOAHEHUA,

3aMeruM, 4TO B pAfie CaAydaeB IPH OpeBPAMeHAN 3ajlaH-
HOro oToGparkeHUs B aBTOMaTHOe 0TOOpamieHHe MOMHO NDH-
MeHATh He CTAHJAPTHYIO OMepaldio BHPaBHUBAHUA, 4 KAROH-
gnbynb Gonee DKOHOMHBIN (C TOUKM 3peHHA UYHCJA JIONNCH-
BaeMHX OYKB) BAPHMAHT Omepaluu BHpaBHHBaHUA. B dactHo-
CTH, ecjil caMo ucxojiHoe orTobparkenue OHIJIO ABTOMATHEIM,
TO MOKHO CYHTATh, UTO UPHUMEHAETCA H Yy J e B a A olepa-
InsA BHPABHUBAHUA, IPW KOTOPOH HHUKAKOIO JONMCHIBAHHA
nycTHX Oyks BooOme He TPOMCXOMHT.

WNmenno mosTomy B TpefiIosieHnu 2. 4 TOBOPHTCA O TPO-
M3BOJBHON, a He 0 CTaHAAPTHOHN olepalli¥ BLIDABHUBAHUSA,

B panpnefilmeM COOTBETCTBEHHO TOMY, IPHMEHAETCH JIH
CTaHfapTHAS WJIH HECTAH[AapTHAf olepaluA BHIPABHUBAHUA,
ME OyneM TOBOPHUTEL O CMAHAAPMHOM HIH HECTRAHOADMHOM
npHeMe CBElEHUA IPOM3BOJBHOTO OTOOpAKEHHA K ABTOMAT-
HOMY.

OO6GEYHO HA NpPAKTHKE IOCTYNAKT Clenylomum o6pasoM.
Cnagana olepanui0 BHPABHUBAHNA IPOBOAAT Haubojee 2Ko-
HOMHEIM 06pa3som u, IPAMeHASA 3aTeM OIePALUI0 NOIOJHEeHN,
npoBepsAT (M0 TPHBHAKY OFHO3HAYHOCTH IOUOJHEHHS),
OOJTy4MJIOCh JM B pe3yJAbTaTe AaBTOMATHOE oToOpakenne?
Ecau HeT, T0 IPOH3BOJAT HOBHE AONACKHBAHAA MYCTHX OYKB,
HOBYK UPOBEPKY UOUcIHeHueM ® T. X. Ilpemnoicenye 2.3



§2] ABTOMATHEIE OTOBPAMEHHA W COBHITHA 59

JAaeT TapaHTHIO TOTO, 9TO B pe3y/bTaTe NPOFOKEHUA m0A006-
HOrO Tpomecca Mbl 00A3aTeIbHO NPHAEM K aBTOMAaTHOMY OTO-
6paskenmio. HasoBem 2T0T MeTO/| IPUBEleANA TPOH3BOIBHOTO
oToGparkeHHs K aBTOMAaTHOMY OTOGpasKeHUI0 MemodoM noc.e-
dosameavhozo npusedenus B OTINYHE OT Memoda cmandapmroeo
npusederus, ONUCAHHOIO B IpenjaoKennn 2.3.

OcranoBHMcH Temeph Ha cmoco0ax 3ajaHHA aBTOMATHHEIX
oroGpamennii. PasymeeTca, MO3KHO 3ajjlaBaTh aBTOMATHOE 0TO-
OpaskeHNe WHAYLIUPYIOMUM ero aproMaroM. OHAKO Ha TpaK-
THKe IIpH NOCTaHOBKe Toil mim uuoil 3ajgaqn, oTHOCAmEelca K
CHHTE3y aBTOMATa, TaKo#l cmocol 3amaHNsA ABJIAETCH KOHed-
HOU [eJBI0, a4 He HCXO[HBIM DYHKTOM.

B cnygae, korpa obnacTs ompejesieHHs ABTOMATHOTO OTO-
6GpasKeHNsa (¢ KOHETHA, ero 9amle Bcero IPHHATO 3a7aBaTh ¢
IOMOmBI0 TaK Ha3kBaeMoH mabauyw coomsememeus. B ne-
BOH MOJOBHHE 3TON TaGJHIH BHIOUCHBAIT B TOM HJIH HHOM
MOPAJKe BXOJHKEE CJIOBA, HA KOTOPHX fAaHHOE 0TOGpaskeHue @
3a/1aHO, a B IpaBoil 5acTu TabJMUE — COOTBETCTBYIOIIHE HM
BEIXOJIHbIE CJIOBA. JHAKOM pasfiela MeXKJy KaKABLIM BXOJHHM
CIOBOM P W COOTBETCTBYIOINNM eMy BHXOZHHM CJI0BOM §(p)
CAYKUT OGKYHO CTpeNKa, TAK 9TO KaXKaafg CTpOKa Tabamum
COOTBETCTBUA mMeeT BuUj P —+ P(p).

Hcnonpsys deTBeproe ycaoBHE aBTOMATHOCTH, B Tabaumy
COOTBETCTBUA OOHYHO He BHKJIOYAIT BXOJHBIE CJIOBA, ABJIAI-
IuecA HAYAJABHHMH OTpPe3KaMH CJOB, YKe BKIKNYCHHHX B
trabaumy. TaGauumy cooTBeTCTBHSA, B KOTOPOH HHKAKOe BXOJ-
HOC CJIOBO He ABJIAETCA HAYAJBHEIM OTPE3IKOM Kanroro-aubo
JIPYroro BXOJHOTO CJIOBa, MBI OyJeM HA3HIBATH COEPAWEHHOL
mabauyeii coomgemcmsus. llpn 3aganunm aBToMaTHOTrO 0TOOpA-
KeHHA COKpAlieHHO! Talauueii COOTBeTCTBHA €ro NpoaoJLie-
Hie Ha HaUaJbHEE OTPe3KN BXOJHHIX CJOB, BOIIENMHUX B Tal-
NNy, OCYIIECTBIAETCA HA OCHOBAHMU YETBEPTOTO YCIOBHSA
aBTomaTHOCTH. Takmm o6Gpasom, MpH KeJaHUHU IO COKPAIEH-
HO# Tab/MIe COOTBETCTBUA BCE[{2 MOKHO BOCCTAHOBHUTH IOJI-
Hy® Tabauny coorsercTBHA. B pApne ciydaeB oKaskiBaerca
yAOOGHEIM paccMaTpUBATh YacTHYHO COKPAIfeHHHE Tabanis
COOTBETCTBHA (TO eCTH TAOMNIH COOTBETCTBUA, H3 KOTOPHX mC-
KN09eHa JIMOIL 9aCTh BXOJHHX CJIOB, ABISKMIVXCA HAYajb-
IOHIMA OTPE3KAM¥ IPYTHX CJIOB).

B page ciydaes ynaerca sapasarh Tabanuei cooTBeTCTBHA
U TaKge ABTOMATHHe oToOpaxKeHUsA, obsacTs ompepemenus
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KoTopux Geckomedna. Hampmmep, tabauma cooTsercTsmA,

Ty —uv
YIXT. . & —vOUL. ..U,
— — — et
n pas (n — 1) pas

rie n npoleraeT Bce Heibie 1IO0JOKHTeJBHEE 3HAYeHAA (n=
==1,2, ...), sapaer, oduesmaHO, aBToMaTHOe OTOGpaskeHme ¢
OecKOHeUHOH 00IaCTBIO ONpeleIeHHs.

Odgens ynoGHHM cmocofoM 3ajaHMA TPON3BOJBHOTO ABTO-
MaTHOr0 0TOOpasKeHns ABAACTCH 3aJaHKe ero ¢ NOMOLIbI0 TaK
Ha3HBAEMOTO AgMOMAMHO20 MHONCECTNEQ COOBMULL.

2. 5. Cobumuem & awoom dannom asgasume X mur 6ydem
Ha3bl6AMb NPOUBOILHOE MHOICECIB0 CA08 & ImoM asdasume,
a cam argasum X — exodnnm asgasumom mozo coOGLLMUA.

2. 6. Jua mwboeo arfiasumnozo omobpaxerus ¢ ¢ 6xod-
HolM aagpasumom X u evzodnbim asgasumon B, u daa awbol
eulz00HOt Gykev. (Gyrevl ewmxo0H020 aigaeuma) y coGuimue
S+ cocmosujee us ecex €106 6x00n020 aagasuma, obpasu (npu
0MobparcenuL @) Komopblx okanvieamca 6ykeoll y, 6ydem Ha-
guleams coOvimuem, npedcmasiernHblh 8 oMobPANCEHUU ¢ Gbi-
ZodHoll 6ykeol y.

Muoxcezemes cobumuti S, , 2de y, npobezaem ece 6yken 6600~
HO20 aﬂgﬁaeuma Sl%, Ha3bieaemcea KAHOHUYECKUM MHONECMBOM
cobwmuii, coomeememsyioupum omobpaxcenuie ¢. Ilpu amon
2oe0pam, wmo Gykea Y, evrofHozo asgiasuma ommevaem cooms-
semcmayioyee et cobumue S,,.

3aganue moboro (oHO3HATHOTO) andaBUTHOTO 0TOOpasKE-
HUA @ OJJHO3HAYHO ONpeflelIAeT COOTBETCTBYIOIIee eMy KaHOHHU-
decKoe MHO;ecTBe coOpiTmii. OOpaTHOe, BooOmie rosops, He-
BEDHO ¥ MMeeT MeCTo JHIOb JJs aBTOMAaTHHIX oToOpamenuii.

HelicTBUTeNBHO, NYyCTh ( — HPOM3BOJLHOE ABTOMATHOE
oTcOpaskeHne, a p=2; %; ... &;, — HPOUIBOJIbHOE BXOJHOE
CJI0BO, BXOfisimiee B 061aCTh Onpefiesennst 3TOT0 0ToOparkeHus .
OGosnadunM depes ¢=y; ¥; ... y,, o6pas @(p) ciosa p mpu oro-
GpajxeHHH @, M MOKAKeM, 9T0 3T0T 00pas 0JHO3HAYHO ONpefie-
JsieTCs 3ajlanneM KAaHOHINYeCcKoro Muoyiectsa M cobutuil Sy ,...
«ees Sy,» COOTBETCTBYIOIETO OTOOpaKeHuio ¢. Jlas aToil meau
onpefenuM cobHTHA MHOMecTBa M, B KOTOPHE BXOAAT MOCIIe-
RoBaTeNbHLIEe HAY9aJbHbHIE OTPE3KH CIOBA p: &, i i,
+ o Ty Zj,... Ty. B cuny deTBeprTor0 YCIOBHA ABTOMATHOCTH
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sTUMH coOuTHAME OyayT coOuTHA § i ,Syj ' '“’Sn‘t’ 3aflanme
] p )

HOTOPHIX MO3BOJAET OJHO3HAYHO (110 HHfekcam y;, THX COOBI-
THIl) BOCCTAHOBHTH BHIXOAHOE c10BO @(p). flcmo Tamke, 4ro
oToGpasienne ¢ He ONpEeNeHo HA CI0Be ¢ BCAKMI pas, Koraa
CJI0BO (MJIH AaKe HEKOTOPHIL er0 HAYAJBHHH 0TPe30K) He BXO-
JuT B oGnacTh ompefeneHus orobpaskeHus Q.

Hamu pmoxasamo, Ttakum o6pasom, chefymwoinee mopei-
noMelne.

2. 7. Beakoe asmomammuoe omobpazcenie 00no3HauHo onpe-
densemea cOOMeememeyiouUM eMy KAHOHUYECKUM MHONCECTNEOM
cobumuli ¢ npeonosONERUL, HMO COOBIMUR §M020 MHONCECTNEA
OMmMeeHbl COOMBEINCMEYIWUMY OGYKéaMU 6uLTodH020 aagiasuma
3adannozo omobpaxcenus.

Bynem Hasupath aBTOMAaTHOe OTOOGpase-
HHU e I COOTBETCTBYKIee eMy MHOK eCTBO ¢ 00 H-
TH#H coomeemcmeyrowumy Opye Opyey. llpemnoxenne 2.7
NOKA3LIBAET, YTO ABTOMATHEIE OTOODAKeHLA MOTYT 33JaBATh-
¢A KOHEeTHEIMH MHOKECTBAME COOHITHH. YCIOBHMCA HA3HBATL
A6MOMAMHHIMU MHO}{eCTB2 COOHITHIl, COOTBETCTRBYIOMINE aBT0-
MaTHbIM oToGpamsenuaAM. U3 yenopmit 1—4, KoTopsim yAoBaET-
BOPHET BCSIKOE aBTOMATHOEe 0TOOpajkeHue, U M3 Ompejerenna
aBTOMATHHX MHOKECTB HETPYAHO BHIBECTH CJIEAYIONINE YCJi0-
BIH, KOTODHM [OJ/UKHO YLOBIETBOPATH m06oe aBTOMAaTHOU
MHOXeCTBO COGBITHIA:

1. Aemomammnoe mroxcecmeo cobuimuil cocmoum us Koneu-
HO2o wucaa cobumuil 6 00HOM U MmoM e KoHewroM aagiasunie
(Hasvlgaemom 6LOOHBM), KOMOPHE NORAPHO HE NEPECEKAlOMe U
He codepacam RYcmoz0 €A06d.

11. Ecau kakoe-aubo cacé0 npuradiercum KaKoMy-Hii-
6ydv cobumuio U3 GEMOMAmMHO20 MHOYNCECTNEA COOBMULL, Mo
6ce HauaAbHye OMPEe3KEU IMO20 CA060, 34 UCKIIOUEHUEM NYCMO20
cao6a, npunadrescam kKakuM-aub60 cobmuaM ua mozo ge ca-
M020 MHONHCECTNEA.

HasoseM atn yciioBUsA ycaosuaml a6momamuocmu KaHAOLO
MHO3KecTBA coOrTrii. CpasepnBo clenyIomiee NPefIoKeHne.

2. 8. Ecau nexomopoe mmoncecrneo M co6umuil ydosaemao-
pAem YcioUAM AeMOMAMHOCIMU, MO Ccyujecmayem 0dHo U, ¢
mounocmulo do obosnauenus Gyke evirodnozo aagbasuma,
moavko 00HO aemomamuoe omobpasicenue ¢, OMAUNAULeEH
meM, WMo COOMEEMCMEYUjee eMYy KAHOHUNECKOe MHONCECINEY
cobumuii coenadaem ¢ M.
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Oeiictsutensno, myers S,, S,, ..., §, — cobuTua, co-
crapasAomue MuoxecTBo M. OmpenennyM oTobpajkeHne ¢ MHO-
7KeCTBA CJIOB BO BXOAHOM aadaBHTe JAHHOTO MHO}KecTBa M
B MHOKeCTBO ¢JI0B B andasure (S,, S,, ..., 5,,) caenyomum 06-
pasom. Ecam cioBo p—==;, ,;.,, ..., ;, HE COEPKATCA HH B OfI-
HOM 13 coORTHIl MHO;KecTBa M , To 3HaUeHue @ (p)cunTaercs He-
ompefeneHHuM. Ecau yxe c1oBo p copep:RuTca B KAKOM-Tu60
W3 NaHHEHX coOwTHi, HampuMep B cobmTmu S;,, To Halimerca
(B cuIy BTODOro yCJOBMA aBTOMATHOCTH) pAx coburmi Sj,,

iiv weesSj,_, MHOsRECTBA M Takoil, 9T0 mepBoe COGHTHE ITOTO
PAZa COjlep:XUT HAUAJBHEIH OTPe3OK I; cjJI0Ba p, BTOpOE CO-
6uTHe — HaYadbHHI OTPE3OK T;, 7;, W T. A. B atom caydae
nonaraeM @(p)=S;,S;, ... §;. flcHo, 4T0 AAA MOCTPOEHHOTO
TaKHM o6pasom oTobpakeHWA ¢ OyayT BHIMOJHATHCA BCe
UeTHpE YyCAOBHA ABTOMATHOCTH o0TOOpaskeHui, Tak dTO
oHO Oyner aBTOMaTHHM oTo0paskeHmeM. !3 cmocoba ero mo-
CTPOGHNA HENOCPEJCTBEHHO BHITEKAeT, YTO COOTBETCTBYIOIMM
eMy KaHOHMYeCKMM MHOMKeCTBOM coOumtuit Oymer MHoO-
mmecTBo M. EnmmcTBeRHOCT: OoTOGpaskeHHA (¢ BHTEKaeT U3
mpepnoskeEna 2.7. TeM cammm mpenmosxenue 2.8 MOTHOCTHIO
ROKA3aHO.

Ilpepnoxerne 2.8 mozBossAeT HaM B JaJbHEHIIeM Ha3E-
BaThb aBTOMATHHIM BCAKOEe MHOMECTBO €006 H-
THH, YyHLOBAETBOpPAKWIEEe YCJOBUAM aB-
troMaTHOCcTH I m Il

§ 3. AureGpa coObiTmil

Kaxk Onyo ycranoBjeHo B mpegeaymeM maparpade, Jo-
6oe aBToMaTHOe OTOOpa’KeHMe @ MOKeT OHITH 3aJlaHO KOHed-
HHIM MHO)KecTBOM M cobuTH#t BO BXoAHOM andaBHTe 3TOrO
orobpaskennda. Ecam ofnacts ompefeneHusa oToGpazkeHusa @
KOHEYHA, TO, KAK HEeTPYAHO BUAETh, Bce COOBITMA MHOIKECTBA
M KoHeuHH (T. €. COCTOAT M3 KOHEUHOTO MHOKECTBA CIOB).
Honmegnoe cobniTie MOKHO 3ajaTh, IMepPEUYHCIUB BCE ero aJje-
MenTH. OfHaKO, KaK y/Ke 0TMe4aJoch BHIIE, HAmell OCHOBHOM
IeJbl0 ABJAETCA PACCMOTpeHHE OTOGpaKeHMH ¢ NPOHM3BOJL-
HEIME oDjacTAMM ompepeneHus. flcHo, 9T0 B caydae, Koraa
obmacTh ompepenenus orobpaskenua ¢ OeCcKOHeYHA, XOTA OH
onHo u3 codmTHit MHOKecrsa M Takike OymerT GeCKOHeYHHIM.
Heo6xomumo moatomy paspaboTaTh cHeNUANBHHU A 8 H K,
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KOTOpBIl T0BBONAJN Obl HPeAcTaBJIATHh Te OecKOHeIHEe COOHI-
TUA, KOTOpHe HAC OYAYT B JgajabHelIleM HHTeDeCOBATb, K=
HeYHLIMHA BHpakeHnAMu. OfMH U3 BO3MOKHHIX NMyTeil A8 mo-
CTPOEHHS TAKOTO ABHKA OTKPLIBAET TAX HABKBAEMAsA atzefpa
cobumuil.

Cileys TepMuUHOJIOTHH COBpeMeHHON aGCTparkTHOM aired-
pH, MH OyfeM HA3LIBATH a.2e0poli MHOMKECTBO 3JIEMEHTOB
NIPOU3BOJIbHOH HMPUPOAKI, HA KOTOPOM OIpefeseHLl HeKOTOPLI®
KOHEUHOMEeCMHble onepayuu. 3afaTh KOHeYHOMECTHYI (WJiH,
n-MecTHYI0) omepatuio f B anrefpe — SHATHT YKA3aTh C110CO0,
[03BOJIAIOMMI OTHECTH JI0G0MYy yHopARodeHHOMY Habopy U3

n DBJIEMEHTOB g,,..., g, aareOpsl ajemeHT g=f(g,,..., &,)
TOIl ’Ke anrefpH — pe3yabTAaT IPUMEHEHHA ONepanuu [ K
DJNIEMEHTAM g,y ..., §,. D TaK HA3HBAEMBIX YACMUUHHE

aarefpax Te MM HHHe anrefpandeckne OMEepPALMH MOTYT GHLITh
OIipefieJieHH He JJIf BceX BO3MOKHHX HabopoB dieMeHTOB.

3. 1. Aueebpoii cobumuli & angasume X mvl 6ydem Hasvi-
samb muoxcecmeo N (X) ecex cobumuti 8 smom anghasume, Ha Ko-
mopom 3adanvl dee OeyrmecmHble OnEPaAyuUU, HA3bIEAEMbLE
JuasionKyUelt U YMHONCEHUEM , U 00HA 0OHOMECMKAA Onepayls.,
nasvisaeman umepayuel. Jussonkyued S vS, dsyx cobumuli
S, u §, Hasusaemcs MeopeMUKO-MHOHCECMBERHOE 00vedUHEHUE
cobumut. Ilpoussedenuem S.S, cobumuil S, u §, nasveaemes
cobuimue, cocmosujee us scex cioe euda pq, 20e p — moboe cao-
60 cobumua §,, a ¢ — awboe caoeo cobvimusa S,. Hakoney, ume-
payueii {S} cobvimus S rasvieaemes coGumue, cocmosuee U3 ny-
CIM020 CA08A U BCEBOIMONCHBIL CA08 8UOA P P....D,, 20€ D\ P,,...
<ees P, — Npousgosbibie caoea cobwmua S, a n — awboe Ha-
mypaavHoe wucao n=1, 2, ...

Has panbuefiniero Ba)KHO YCTAHOBUTH OIpeAeleHHEH mo-
PANOK JeficTBuil B anrebpe coOuTHil. YcIoBUMEA, 9TO MpH OT-
CYTCTBHH B BHPQ)KEHAM CKOGOK, H3MEHMIOMMX OOLIYHELA 10-
PAXOK feifcTBHil, CHAYAJA JOJKHL BRINOJHATHCA NTEPAMHH,
3aTeM YMHOMKEHHA W, HAKOHel, AU3BIOHKINuHA, B caydae meob-
XO/{UMOCTH U3MEeHUTb OOBITHBI OPANOK BEINOJIHEHUA ONEpa-
Iuil B BHpa’KeHHe BBOJATCA KPYIJhe CKOOKH, KOTOpPHIe MBI
Oynem HasHBATE 06 W T HEL MM, B OTIMYMe OT urypHHIX
CKODOK, MCIOMb3yeMbIX JJIA 0603HAYeHUA UTEPANMY U HA3E-
BaeMBIX IOITOMY M T e pa I ¥ 0 H H bl M 1, Takum o6pasom,
€ TOYKHU 3 PeHHUA NOpAAKa feficTBull B anrebpe cobuTuilt nMeercs
UoJHAA aHAJOIHA ¢ OOLIHOH anrebpoil, ecau c4UTATH, 9TO
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JIU3BIOHKIHUS COOTBETCTBYET CJOYKEHUI), YMHOMKEHWE B an-
re6pe coObiTHit — OOHYHOMY YMHOKEHHIO, & HTEPAIAS — BO3-
BEleHUI0 B CTeMeHb,

Onepanun B aare6pe coOHTHII yHOBIETBOPAIT IenoMy
PALY TOMAECTBEHHEIX COOTHOMEHAH, KOTOPHE MOAKHO HCIOJIb-
30BaTh MPH MpeobpasoBaHRAX U yNPOmEHUAX GOPMYyH B BTOMH
anreOpe. Buinmnmem HekoTOpHe BaskHeHRIINe COOTHOINEHWHA,
CIPaBEJIIRBOCTh KOTOPBIX BEITEKAET HENMOCPEJCTBeHHO W3 Of-
pepeneHns omepamuii B anrebpe coGuTnii. B 9tTux dopmynax
uepes P, Q u § 0603HaveHB NPOUSBOJIbHbIE COOHITHS, a Yepes
e — co0bITHe, COCTOAIEe U3 OfHOTO MYCTOTrO CJIOBA.

1. PvQ =QvP {KOMMYTaTUBHOCTD JIM3BIOHK-

oum).

2. Py (QvS)=(PvQ)vS (accoumaTmBHOCTb [M3IBIOHK-
nm).

3. PyP=P (WIEMIIOTEHTHOCTh  AW3BIOHK-
oan).

4. P(QS)=(PQ)S (accouMaTHBHOCTD  YMHOMe-
HHA).

5. P (QvS)=PQvPS (meBass u mpaBasg gucTpuby-

(pVO)S = PSvQS

APHP}={P}
10. {P)vP=|P)
11, eS-=Se=2S8
12. {e}=e.

TABHOCTb  YMHOMeHHS IO
OTHOUIEHUIO K ANSBIOHRINN).

{(ujieMIIO1eHTHOCTD uUTEpALHi ).

(mpaBun0 pas3BepTHBAHUA HTE-
panun).

(3aKOH KOMMYTATHBHOCTR JJIA
ATepanun).

(38K0H MYJIbTHININKATHRHOTO
NOrJouieHNsA JJIA LTepanu).

(8aKOH JiI3BIOHKTUBHOTO 1O-
IIIOIMEHHS A\ ATepanun).

(3axoH HeWTPANBHOCTH MYCTO-
ro cjioBa).

OTmeTnM BMecTe ¢ TeM, YTO yMHO:KeHHe B aarebpe coOb-

TAfl, BooOIIe roBOpsA, HEKOMMYTATHBHO: AJA MPOU3BOJLHBIX
cobuitail R n Q cupasejnuso RQ-=QR. 3ameTnM Takme, 9T0
BAKOHH ACCONMATULHOCTH AHU3BIOHKINA U YMHOKEHHA II03BO-
JAOT 3aMACKBATE Ge3 CKOGOK JAM3BIOHKIAI W DPOU3BejleHUe
moboro Koweunoro gmcaa coOwTuii ©e3 omaceHmsa, dTO
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mocjie BTOTO He BIOJHE ONpeelieHHHH NOPHAOK BHIIOJHE-
HAA feficTBUl MOKeT IPABECTH K HEOAHO3HATHOCTH.

ITono6ro TOMY, Kak 3TO MMEeT MecTo B OOmUHON aarebpe,
YCJIOBUMCA HA3LIBATE 0OHOUACHAMY , UK MEPMAMU, TAKAE Bbl~
paskeHuda B anrebpe coOwWTHH, B KOTOPHX AH3BIOHKIAA He fAB-
JfeTcA MOCAEAHHM M3 BLINOJHAeMHX aedcTBmi. [[M3BIOHK-
muio Gonee weM oaHOTO TepMa OyneM HasHIBATL MHOZOUAEHOM
B aarebpe coOBITHIL.

TlpuBeneM mpumeps! TEPMOB M MHOTOYJIEHOB: BHIPayKeHHS
{RY(PvRS)YQ(PvR), RS, {R} bynyr, o4eBHAHO, TepMaMHu, a
soipaskenus Rv(@, R(QvS)v{R}vQ — muorounenamu. Ilep-
BHIIl M3 NPHBE/ICHHbX MHEOTOWIEHOB COCTONT M3 ABYX, & BTO-
poit U3 Tpex TepMOB.

Hmorpa mam mpuneTca BBOAWTL B aarebpy coOuTuit m gpy-
Tue Omepalnn, KoTophie, ORHAKO, Mbl He OyAeM IPHAACIATD K
YHACJHY OCHOBHRIX onepa[mff[. B KadecTBe TAKUX HE€ 0O C H O B~
H Bl X OIlepaluil OTMeTHM OAHOMECTHYI0 ollepanuio donoawe-
Hua coOLTHA W ABYMECTHYIO OIepanmio nepecevenus coOHTHIL,

Honoanenuen S cobumua S ¢ nekomopox asgasume X na-
SULBEINCA MHOXHCECTNBO 8ceX ca08 8 angiasume X, He 6X0OIWUET 6
cobumue S. Ilepecevenuem S, AS, cobwmutd S, u S, nasvigaemca
cobvmue, cocnosuyee Ua 6cex €08, 6TOOAUUT OOHOBPEMEHHO 6
o6a cobumus S, n S,.

[lepeancinm HeKOTOpHE 3aMeUATeNbHBE COOLITHA, € KOTO-
pHMU IPUJETCA UMETh eJ0 B JlaibHelmeM. JT0, BO-TIEPBHIX,
TaK HaskBaeMoe éceofuyee cobrmue, BRIMUaoniee B celd B ¢ ©
CJI0BA B JAaHHOM ajiaBute. [€603MONCHUM, WA NYCMBIM, CO-
6vimuer, HANPOTHB, Ha3bklBaeTcAd coObITHE, He COAepIKalee
HY OAHOTO CJOBA(BTOM 9ACIE A IIyCTOTO), HJIH, APy~
TAMHA CIOBaMH, cofbiTue, COCTOSIMeEe H3 MYCTOr0 MHOMECTBA
cioB. OdHnoaqsemenmubimil cobblmusml HABHIBAKTCA coObITHA,
COCTOAINME M3 OJHOro cjoBa, B nanbmefimeM MBI yCJIOBHMCA
OTO{leCTBIIATh KAMKL0e TaKoe COOLITHE ¢ e\NHCTBEHHHM BXO-
LAIAM B HEro cJOBOM. HoneunbiM HA3BIBAETCA BCAKOE COOBI-
THE, COCTOAIlEE U3 KOHEUHOTO MHOMecTBa ciaoB. Haxowuen,
noanslm cobpiTuem Mbl OyneM HA3LIBaTh Takoe coObiTue, KOTO-
poe, HapsANy CO BCAKHAM CJIOBOM, Colep:HUT BCe Ha4YaJbHEIE OT-
Pe3Kn 3TOro cJOBa, HCKANYAA JUIb, ObTh MOKeT, UYCTOO
ciopo. Onmepanua nonoanenus cobbimus 3akapdaercd B Jobas-
JeHUN K HeMy Ha4ajlbHhIX OTPE3KOB BCeX BXOAAIUX B HErQ
CJIOB.
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Oco6oe 3navenne Aiaa ANbHEHMAX NOCTPOCHUH AMEIOT TAaK
HA3HIBAEMEIE 31eMEHMAPHble U PE2YAPHEE COOBIMUL,

3.2. Suemenmapuumu cobvimusru é argasume X=(z,,..
oy T,) Ha3BaloMeR n-+1 odrosaemenmunx cobuimui ,, ,,...
ven T, €, 20€ € — nycmoe cnoeo. Jwboe cobrimue, Komopoe modxc-
HO NOAYHUMb U3 INEMEHMAPHBELT COBBIMUL 6 peayabmame npume-
HeHUus 1100020 KOHEYH020 YU la pas onepayull OusslOHEYUL, M-
HOJCEHUS U UMEPaYUl, Ha3LEaemes pecyLapHbm cobumuer, a
8CAKOE €20 NPEJCMABACHUE YEPe3 AeMERMAPHBE COOBMUA U MPU
YKA3aHHbE ONepaylu — PeZYALPHELM GOLDAHCEHUEM.,

Jlerko BugeTs, 9TO BCAKOE OJHOIIEMEHTHOE M BCAKOC KO-
He4YHOe COOBITHE PEeTYJNADPHO: BCAKOE ONHOIIEMEHTHOE HedJle-
MeHTapHOE coObITHe (CIOBO) MOYKHO TPeCTaBUTh B BUAE MPO-
usBenenusa GyKs, 4 BCAKOE KOHETHOE COOHTHEe — B BUJe U35~
IOHKIUY OTHOYJIEMEHTHHX coOnTHi. Perynsapusiv Gyaer u sce-
o0mtee cobrtue B meboM (Koneunom) andasute X=(1,,...,Z,).
PerynapuslM BeIpaKemueM JAJIA 3TOTO coObTHA OymeT wuTe-
panua JU3LIOHKIHKM Bcex OyxB andaBurta: {Z,vx,v... vT,}.
HenosMoskHOe coObITHE MBI TaKsKe OyAeM NPHYMCIATH K THCITY
perysIpHBHIX coOBITHIL, CIUTAA, YTO €TO MOMKHO TpeCTABUTH,
Hﬂle’IMep, B BUE OU3BHOHKIMHA HyCTOI‘O MHOMKeCcTBa 3JIeMeH-
TapHHX CoOHTHI,

3aMeTuM, UTO OHO U TO Ke PEeryiApHOoe BHpaKeHUe J0-
IIyCKaeT MHOTO PAa3IMTIHLIX MpefcTaBIeHuil. IloaToMy ofHoil U3
OCHOBHEX mnpobaeM B anrebpe coburTuit ABmseTca mpobiema
PKBUBAaJEeHTHHX mnpeobOpaszoBaHunil pery-
JAPHHX BHpaskeHHUIl, TO ecTh TAKMX Ipeolpa3oBaHMU, KOTO-
pHe He MEHAKT NPeACTAB/IS6MEX 3THMHI BH PaykelUAMH COOH-
tuii. Takue mpeofpas3oBanud MOKHO BEIIOJIHNATD, B 9ACTHOCTH,
¢ MOMOIIBI0 BHIMUCAHHEIX BHIIIE TOAECTBEHHLIX COOTHOTICHMUI.

LA peryaspHuX BHpajeHHH BBOAUTCA ecTeCTBeHHOE MO-
HATHE yukauveckol enybune. Uuranueckoil ray6umoil pery-
JAPHOI'O BEHIPaKeHHMA MBI OyZeM HasHBaTh MaKCHMAJIbHOE 9H-
CII0 BIOKEHHLIX APYT B APyra Iap HTepanluoHHHX CcLOGOK.
Tak, Bepamenne r{yv{z}} nMeeT MUKIATECKYO rAyOuHy 2,
pupaskenne {{{z}y}z} — mukImueckylo raybumy 3, BHpa-
wenne ({xpvylrzHy})lz} — nuranveckyo raybumy 1, Be-
paskenue (zvyly — nukIMdIecKyw raybuny 0.

Hukauveckas 2aybuna pe2yasprozo cobvlmud onpepeifer-
€1 KaK HAUMEHDbIIAA NUKINIIeCKaa FIyOuHA mpeacTaBAAIIINX
310 cOGHITHe peryaApHBIX BEpasKenni.
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Jlerko BuUJETH, UTO CHPABeQJAHBO CJEAYWINEe IpeMJo-
eHue.

3.3. Honeunvie cobuimus, u moavko oMl, A8as0mes pezy-
ASAPHOLMUL  COOBIMUAMU, UMEIOWUML HYIEEYIO YUKAUYECKYIH0
aaybuny.

Ipenaosienue 3.3 cBUETENBCTBYET O TOM, YTO JHIOb HC-
TO0JL30BAHUE HTEPALHN MO3BOJAET HAM CTPOUTL PeryJfpHHE
BEIpajkenusA Ay OecKomedHnx coOwiTmii. Jlerko saMeTuTs,
BIIpOYeM, 9T0 J AT e KO He BCAKoe OecCKoHed-
HOe cCoOOKTHE peryaspuo. IT0O o6CTOATENBCTBO
CTAHOBHUTCSI SICHBIM M3 IPOCTHIX Te0peTHKO-MHOKecTBeHHBIX
cooOpaskennii.

B caMoM fene, DOCKONBKY MHOYKECTBO CJIOB B HENYCTOM
KoHeuHoM anfaBuUTe CUETHO, TO MIOFECTBO BCeX cobLITHIl B
no6oM TakoM ajdasuTe MMeeT MON[HOCTh KOHTHHYyMa. B To
JKe caMoe BpeMA MHO;KeCTBO BCeX peryJIfipHEX BHIpa;keHUH B
nM1000M KOHeTIHOM aIaBuUTe, KAK JIETKO IPOBEPUTH, BCErO JIHITL
CYUeTIIO.

BupoueM, merpynio ') MocTpouTh KOHCTPYKTH B-
HBlH MpuUMep HeperyIAgspPpHOTO COGHTNHA.
Taxknm mpumepoM ABIAercs coOwThe S, COCTOANMEe M3 BCEX
CJI0B B HENyCTOM KOHeYHoM andasnte X, AJAHLI KOTOPHX Hp-
JSIIOTCS TOYHBIMI KBaj{PATAMM.

B camom pmene, ecain Gul yRazannoe coOuTtie S ObuIO OLL pe-
I'YISPHHM, OHO J0TyCKaJI0 Obl mpejcTaBaeHne B BHJIe Peryasap-
110T0 BHpaskeHUs. JIerko BHUAETh, OFKHAKO, 9TO perynsipHOe
Hmpame}me, He cofiep;ralnee HTBPHI[HH, HPBHCTaBHﬂeT BCer/ia
KOHe4dYHOE® COG[!ITME, TO CCTh, UHa4e FOBOpﬂ, COGBITI‘[(‘,
cocTosimee U3 Koneunoro 4nc:ia caos. llocxonbry unrepecyio-
ntee Hac coOulTHe S GECKOMEUHO, TO B IPEJCTABMIOIEM €TI0
PerysipHoM BLIpa;keHNu 00A3aTebHO BCTPETAIOTCA MTePAI-
oHHble cKOOKHA . Brrenum TepM ¢ napoit Takux ckoboK, He cofep-
AHamuxcs BHYTpH IpYTUX uTepanuoHHBIX cKoOok. Comepsxu-
MOe 3TUX CKOOOK, KOTOpoe ME 0603HaYNM depe3 P, B CHITy TO#-
jecteennoro coormomenusa 12 (crp. 64) mMosker cuuTaThCa OT-
JMYHBIM OT TycToro ciaosa e. CnemoBsarenbHo, B colwitun P
COflepAUTCA XOTA OB 0HO CIOBO A, AMEIOIIEE HEHYJIEBYH

namry p>0.

Y Cnenys C. K, Hamru (cM. ero cratsio «IlpencraBaenve co-
OETHIT B HePDHHX CeTAX M KOHETHHX aBTOMATax», OMYOAHKOBAHEYIO
B ¢6 «Apromatuy, HJI, M., 1956, erp. 15—67).
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[Iyere Temepr ¢ ecTh AamHa Kaxkoro-HuOyab Hayraj BH-
GpanHOro cioBa U3 cobGHITHA, PeryiapHOe BHpPaenne Ajad Ko-
TOPOTO TONydYaeTcsi W3 BLIEJEHHONO TepMa 3aMeHOH mTepa-
nuonuofl ¢ckobku {P} mycTsiM cioBoM e. Tak Kak ee P, To
3T0 cJ0BO copepykuTca B cobuitmm S. Corsacmo ompepeie-
unw uteparun B cobeithm S GynyT copepmkatbea cobunTma,
MoNydaKluecs B pe3ynbTaTe 3aMeHs ckoOku {P}ciaosom A,
cl10BOM hh m T.n. Ao OeckomeumoctH. (Tclola yiKe HEIO-
CPEACTBEHHO CJIeAyeT, 4TO B CcoOMTRU S comepaTca cJIoBa
OA¥MHHE ¢, ¢+ P, ¢+2p, ..., g+0p, ...

B cnny ompenenemma cobwitns S Bee wucna g-+np (rme
n=0,1, 2, ...) pomxHH TpeacTaBaaTh ccGO0 TOYHBIEC KBAj-
pathl. flcHO, OfHAKO, UTO TO B JefCTBUTEIBHOCTH HEBO3MOMK-
Ho. B camom nene, ecnm g-+np=m*, 10 g+(n+1)p=(m+k)*,
rie k==1. Buunutas 5TH HepaBeHCTBA MOWIEHHO APYr H3
Apyra, Mh TpHfeM K COOTHOMEHWI (m--k)*—m*=p nau, 910
TO e caMoe, K COOTHOIIEHHuI

2mk+k*=p.

9T0 COOTHOIIEHHE OOJHHG BHIIOMHATLECA OpH aw0boM CKOABb
yroguo Gonpmom n u, ClleA0BaTEe/IbHO, IIPH CKOJb YronHO

Gonbmom m (Tak Kak m=} g+ pn). Tem campm ™Mb TpH-
JeM K NIpOTHBOpPEYMI0, TOCKONbKY B IPaBOH YacTH COOT-
HomeHnd 2km--A*=p cTouT ¢uKCHpOBaHHOE YMCIO, 4 JeBad
49acTh MOjKeT OBITH CleslaHa CKOJb yrogmno 6oasmoii. Taxnm 06-
pPasoM I0KA3aHO, 9T0 coOnTHE S He MOKET OBITh PEryJApPHBIM.

MocTpoennniit mpumep mMoxeT O6uTh Aerko o6obmen. Tor
PKe caMHl mpHeM, KoTophil yiie Gbla MCIONB30OBAH B 3TOM
IpuMepe, I0O3BOJAET JOKA3aTh HEPeryJApPHOCTh COOHTHA
S(N) B amobom memycTom ajadaBuTe, CONEP/KAINETO BCEBO3-
MO;KHBI@ CJIOBA, JAJHMHE KOTOPBIX COCTABJSKT IPOU3BOJBLHYI0
TOCHeN0BaTeNbHOCT N =N, Rys <.\ Npseons YAOBIACTBOPAIOIIY IO
eHHCTBEHHOMY YCJOBHIO: pasHoCTH n,,,—h,(k=1, 2,..)
He OPpaHHYeHbHl B COBOKYIIHOCTH, TO €CTh, HHBIMU CIOBAMH,
ana aio6oro ckoab yropmo Goasimoro guciaa M maiipercs Ta-
Koil Homep k, uTO N, — n, >M.

HecmoTpa ma To, 9To Kiace peryisapHBX cOGHTHH oxpa-
THIBAaeT AAjIeK0 He Bce OecKomeunkie cOOLITHA, OH TeM He MeHee
0Ka3BIBAETCA JOCTATOYHBIM JJA OMBCAHHA BCeX ABTOMATHHIX
oToOparkeHnil, WHAYLUPYEMbHIX K O H € 9 H Bl M M aBTOMATA-
MHU. BHMBTI/IM TaKKe, 9TO MCOOJb30OBaHWe IIpH OOCTpOeHNHn
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pPeryiApHEX BHpa)KeHHH HapALy ¢ omepamuAMH JU3BIOHK-
OUH, yMHO;KeHNA U HTePaliy TAKKe H ONlepanyuil 10MoNHe N,
nepecedeHnsA M IONOJHEHWA He BHIBOAUT 33 Ipejeshl Kiacca
peryiapHbx cOOGHITHIL.

§ 4. Hpencrasnenne cofibiTuii B aBTOMaTax

OcuoBHoi1 sajaveil aGcTpaKTHOH TeOpHH aBTOMATOB AB-
afeTcA YCTAHOBJIEHWe CBA3ell, CYLIECTBYIOIIMX MEKAY aBTO-
MaTaMHd M MHAYUHPYeMbIMH uMn oToGpamenusamu. Har Gnimo
nokasano B § 2 HacToAn(el ryaBhl, IPOU3BOIBHOE ABTOMATHOE
oToGpaxieHlie MOKHO 337aBaTh NpPeACTABIACMBIMUA 3TUM OTO-
GpaskeHueMm coOniTuaAmMH. B cBA3M ¢ aTHM BO3HUKaeT 3ajgaua
YCTAHOBJEHUA CBA3eii Mexay coOuTuAMH B aproMaTtamu. He-
XOOHHM IIYHKTOM AJfA YCTAHOBJIEHHA TaKUX cBA3edl Oymer
CAYKUTD CHeAYyioTiee OmpefeneHue.

4.1. Jaa npouseoavhozo asmomama A MmHoxcecmeo S
8CET GTLOOHBIT CACS, 6LL3BIGAIOUUT NOABAEHUE EHITOOHBIT €108,
Komopvle okanuueaiomca odnoll u mot e 6yreoll (8BLTOOHBIM
CUZHAAOM) Y, HA3BGAEMCA COOBMUEM, NPEOCMABACHHYM 8 a8-
momame A evirxodnuim cusHasom Y. Muoxcecmeao, cocmosujee ua
cobumull S, Gaa ecex byre ewzodnozo arpasuma asmomama A,
HA3bl8AeMCA KAHOHUNECKUM MHoNcecmeoMm cobvmull dannozo
asmomama A.

N3 mpusenennoro onpenenenus u onpegeneHus 2.6 memo-
CPeICTBeHHO cllefyeT, YTO KaHOHHIECKOe MHOMKECTBO COOHITHH
nmoboro aBToMaTa A COBNAmaeT ¢ KAHOHMYECKHM MHOKECTBOM
COOBITHH A1 MHAYOUPYEMOro 3THM aBTOMATOM 0TOOpasKeHNs.
Hak u B § 2, Mer Oynem nmpegnojarath, 4ro coGHTHA, COCTAB-
IA0IMe KaHOHWYECKOe MHOKecTBO cobmTnii aBTOMara, 0 T-
MedeHBE COOTBEeTCTBYILUMH HM BREIXOAHBIMH CHTHAJIAMH.

Hanee, copaBeIUBO ClefYONIee OYeBUAHOE IPENIOAieHIIE.

4.2. Kanonuueckoe mnoxcecmeo cobumuli w6020 asmoma-
ma S8AAEMES, ABMOMAMHLIM MHONCecmaonm cobvmull. O6pamkho,
daa a106020 asmomMamHozo0 MHoxcecmea cobumul M cywecm-
ayem agmomam (8 Kavecmee KoMopoeo MO4cHO eulbpamov Kax as-
momam Muauw, max u asmomam Mypa), Kanoruueckoe MHodxrce-
cmeo cobumuill Komopozo coenadaem c mHoxcecmeom M.

CropaBefauBOCTD ¢HOPMYIUPOBAHHOTO TP TOIKEHNA BEITE-
KaeT 13 JOKAa3aHHHIX B § 2 HaCTOAUIEH raaBsl Ipefaokenui 2,1
u 2.8 1 c/leTaHHOTO BHINIE 3aMEYAHUA O COBIAJIGHHN KaHOHN-
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JeCKHX MHOZKECTB COGHTHIl, COOTBETCTBYIONNX aBTOMATY H MH-
JyIUpyeMOMy UM aBTOMATHOMY OTO0paskeHHIO.

3aMernM, 4TO B OTAMYHE OT ABTOMATHOIO OTOOpaskeHuUs
abcTparkTHLI aBTOMAT HEe OHMpejgensAeTCsA OAHO-
3HATIHO COOTBETCTBYIOHIAM €My KaHOHHIeCKHUM MHOFKeCT-
BOM COGBITHH, MOCKONbKY OAHO W TO jKe aBTOMaTHOe 0ToGpa-
JKeHHe MOKeT HHAYIMpPOBATHCSA PAasAUIHBIMH aBTOMATAMH.

B cBsa3nu co BceM CKa3aHHHEM CTAHOBHUTCH HOHATHON Heob-
XOQHMOCTE pelleHus CAeAYIOIHX BajkHedunx sagat abeTpan-
HOMH Teopuu apToMaToB. IIperkie BCero HYKHO HAYIUTHCA pe-
maTh 3a/1avy HaXOyk/leHus 10 3aJlaHHoNy abcTpaKTHOMY aBTO-
MaTy A COOTBBTCTBYIOIU‘@I‘O €My HKaHOHHNYeCKOro MHO;KeCcTBa
cobriThii; 3Ty 3ajmady Mul OyjeM HasBIBATH KAHOKUYECKOU 3ada-
vell auaiusa abcmparmuozo asmomama. Janee HeoGXOJHUMO
HayYUTBCSA pellaTh oOpaTHYIO 3aavy: MO 3aAaHHOMY aBTOMAT-
HOMY MHOKeCcTBY coGurTuit M maxonuTh aGeTpaKTHEIH aBTo-
MaT, KAHOHUIECKOE MHOMKECTBO CoOBTHH KOTOPOro coBmafaeT
¢ M; ary 3apgaqy mu OyneM HasHBATh KQHOHUuecKOU aadauell
cunmeaa abcmparmuozo agmomamd.

Jlns pelenus sajadm ¢ M H T e 3 & yAOOHO CUMTATB, 4TO
COORITUA 3aJTAHHOTO MHOsKecTBa M 3apanee OTMeYeHEl pasnnd-
HeiME OyKBamMm BHIXOAHOTO angaBuTa CHHTE3UPYEMOrO
aBToOMAaTAa. chommc;{ B ,[LﬁJH)HEfI]]lEM Ha3BIBATh K aHo-
HHUYeCHKHUM BCAKOE AaBTOMaTHOe MHOMECTBO COGI)ITHIul,
JUISI KOTOPOTO BBIIOJHEHB COOTBETCTBYIOIIME OTMETKH. Byk-
BB, OoTMedamine coOLITHA KAHOHHIECKOTO MHOJKECTBA, CO-
CTABAAIOT Tak Ha3uBaemblil argasum ommemor. Tlocae peme-
HMA 387890 CUHTe3a 5TOT andaBHT mpeBpallaeTcs B BRIXOJHOMH
andaBUT TOCTPOEHHOr0 aBTOMATA.

IIpu umcmonbzopammi BBefeHHOl TEpPMHHOJOrHW ONIHUCAT-
Hble BHIIE 3alaUM KaHOHMYECKOr0 aHAJHM3a M CUHTe3a aBTo-
MaToB QOpMyJIupYIOTCA Kak oOpaTHLe ADYT APYTY 3ajadu:
B MepPBOH MO 3alaHHOMY ABTOMATY CTPOUTCA COOTBETCTBYIO-
Imee eMy KaHOHHYECKOE MHO;KecTBO cobniTuii, Bo BTopoli —
0 3aaHHOMY KaHOHHMYECKOMY MHOMKeCTBY cOOHTHIl cTpouTcs
COOTBETCTBYIOHINI eMy aBTOMAT.

[TockoapKy, Kak y:ie OTMEYAJOChH BHINE, KaHOHAYECKAs
3871278 CHHTE3a [0 CAMOMY CBOEMY CYHIeCTBY HEOAHO3HAYHA,
BOBHUKAET 3aJaya CUHTe3a ([0 3aJaHHOMY KaHOHHYECKOMY
MHOFKECTBY CcOOBITHII) aBTOMAaTa, MMEKIero Ha U MEH b -
wee BO3MOHOE UYHCJIO COCTOAHMIA ITta



§ 4] HPEACTABJIEHME COBBITHI B ABTOMATAX 71

saflada oOLYHO (OpMyJMpyeTcA H pemaeTcA KAaK 3adava
MUHUMUSQY UL ABTOMATA, HA/eHHOTO IpH pelieHHH KaHOHU-
9ecKOU 3a7aum CHUHTe3a.

Ha mpakTture oxaseiBaercA yRoOHEIM HeCKOAbKO 0000mINTL
KaHOHHMICCKHCE 3a7aYH aHajn3a H cHHTe3a abCTPaKTHHX aBTO-
MaToB. 910 0600meHne OCHOBAHO HA PACCMOTPEHNH He TOJIBKO
TaKMX COOHITHII, KOTOphle MpeACTaBIAIOTCA B ABTOMATAX Ofi-
AAM BHIXOJHBIM CHIHAJOM, HO I TAKHX cOOLITHil, KOTOpbIe
OpeJCTaBIAITCA NDPOM3BOJNBHBMMEI  MHOIJK e
CTBaMH BHXOJAHHX CUTHAJOB.

4.3. Cobuumuem, npedcmagaenubin 8 asmomame A Karum-
aubo muoxcecmaorm M euzodubly cueraros, Hasvsaemes 006vedu-
Henue cobumull, npedcmasieHHBY 6CeMl 6HIOOHBIMU cuzHa-
AAMU, COCMABAAIOWUMY MHoxcecmeo M.

B coorsercTsun ¢ 9THM ompegesexuem Me Gymem cunTaTh,
9TO HEBO3MO;KHOe COOHTHe MpeJCTABJIEHO B JI00OM aBTOMATe
OYCTHIM MHOKECTBOM BHIXOJHHX CUTHAMOB. HeTpyaHo monats,
ato Beeobimee cobuTue B a000M andasute X MpeAcCTaBAAeTCA
MHOECTBOM BCEX COCTOAHHUN J060r0 BIOJHE ONMPE/eNlenHoro
aBroMara, uMemerc ajadasur X B KauecTBe CBOETO BXOLHOTO
andaBuTa.

O6was sadaua anaiuaa abemparmmHo20 aéMoMama CTaBuT-
cfl Temephb KaK 3a7a4a HaXO/KAEHNA IO 3aJaHHOMY abcTparT-
HOMY aBTOMAaTy TAaKOro CcOOBTHA, KOTOpoe TpPENCTaBJIEHO
J10 6 B M MHOKECTBOM €r0 COCTOAHHIT. AHAJNOTHYHO, 06wjas
3adava cunmesq aGcmMparnHozo aeMOMAMA CTABUTCA KAK 3a-
Aada MOCTpoeHudA 1o N110 0 o My (a4 He TOJNBKO IIO ABTOMAT-
HOMY) KOHEeTIHOMY MHOKecTBY M cobmTuil Takoro as-
TOMaTa, KOTOpH MpefcTaBaseT K a 3 j 0 ¢ cobuTHe atoro
MHOKECTBA HEKOTODHIM MHOXECTBOM CBOHX BBIXOJAHBIX CHI-
HaJI0B (OFpaHUYCHHe JIHMb KOHEYHBIMHA MHOKECTBAMH HCXO[-
HHIX COOHTHH CBABaHO ¢ TeM, 4YTO UHCJO PABIMYHEIX MHO-
JKECTB BHIXOJHHX CHTHAJOB B MI0O0M abCTpaKTHOM aBTOMATe
KOHeYHO).

Jlaa ymponieHus AablKa yCJAOBUMCA B JajibHEHIIEM TFOBO-
pUTH, UTO ABTOMAT MPEJCTAB/ACT HEKOTOpPOE MHO-
MeCcTBO COOMTHI, ecln OH IPeICTABJAAET K a JK-
J0e cOOHB TH e DTOFO MHOJKECTBA.

flcmo, 910 06mAn u Kamommudeckasd 3alaUM A HA A H 3 a
aBTOMaTa BechbMa HaU3KU MeKAY co0oil: Haliia KaHOHHIeCKOe
MHO;KeCTBG cqb BITHil aBTomara, HeTpyAHO HalTu cobniTiie,
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UpefiCTaBJIEHHOE JIOOKM MHOKECTBOM BHIXOIHBIX CHTHAJIOB aB-
TOMaTa Kak 00befluHEHHE HEKOTOPHIX COOMTHII KAHOHHIECKOTO
MuoecTBa. O6paTHo, yMesa peumars o0Imylo 3ajady aHaanaa,
MOHO OJHO 3a APyrUM HAalTH Bce COOHITHA, COCTAaBIAIOIINS
KaHOHHUYECKOE MHO;KECTBO.

Topaspo Menee Acer Bompoc 0 GAH3OCTH KAHOHMIGCKOH B
o0Omeit 8ajas ¢ M H T e 3 a aBTomara. Doaee Toro, 3apamee
HeACHO, UMeeT JH BooOMme pelleHNe MIPOU3BOJbHAA 00Ias 3a-
nava cuaTe3a. HeTpyaHo BupeTs, 9T0 yMeHHe pemidTh OGILYIO
8a/1aqy CHHTe3a MO03BOJAET PeHINTh U KAHOHMIEGCKYIO 3a7ady.
B camom pene, nycTh HaM mamo aBTOMaTHOE MHOKECTBO COOLI-
it M. EclIn npuMeHuTh K 9TOMY MEOXKECTBY METOJ, pemeHui
obmeii 3anagn cuHTe3a (B MpefNOJIOKEHNN, 9TO TAKOMl MeTOX
CYIIECTBYET), TO Mbl HafileM aBTOMAT, B KOTOPOM Ka:K[A0e CO-
Onitne S; MEOKecTBa M Gyner DpecTaB/eHO HEKOTOPHM MHO-
mecTBoM /N, BHIXOJHHX CHrHaJN0B. BBHUAY aBTOMAaTHOCTH
MHOecTBa cobuiTuilt M pasnuinue coOLITHA DTOrQ MHOMie-
cTBa monapHo He nepecexalotca. Ho torpa me mMoryT, oueBus-
HO, NepeceKkaThed H MPEACTABJIAIIIME NX MHOAECTRA BHIXO[-
HHIX CHTCHAJNOB. 3aMeHAA BCE BHIXOLHBIE CHIHAJB KAamKACTO
TAKOI'0 MHO/KECTBA OJ{HUM BHIXOJHKIM CHTHaJioM (0COOBIM jgns
KAXKA0r0 MHOKECTBA), MBI PeIlaeM TeM CAMLIM KAHOHHYECKYIO
8ajady CHHTe3a.

[loka:kem Temepb, 9TO MMeeT MecTO B O0OpaTHOe: YMEHH®
pemarh KaHOHWYEeCKY® 3afady CHHTE3d NMO3BOJAET pEmaTh
TakKe M obmylo 3agady. [lJaa 9T0il nean onnmeM mpEeM, KO-
Topui Me OyfieM HaswBaTh CMAHACDPMHLLM RPUEMOM ceede-
hus obujell zadavu cunmesa agmomama K Karoruxeckoll aadave
cunmesa.

Iyers M=(Q,, ..., Q,) — nponssonbHEOe KOHETIHOE MHOHE-
CTBO coOmTHI B HexoTopoMm aindaBure X. OOo3madmm dHepes
P, MuOMeCTBO BCex HellyCTHX CJ0B cOOHTHA Qi. He cojeprKa-
IUXCA HA B ONLHOM U3 OCTAJbLHKX coOuTHE Q; (F5i; i, 7 =1,...
...r n). HUepes P;; 0603na9MM MEOKECTBO BCEX HENYCTHX CJIOB,
Ka)Ka0e H3 KOTOPHIX conepkuTcA B cobutuaAx ¢, 1 @, u He co-
Rep/KUTCA HU B OMHOM U3 OCTaabHBIX cOOLTH#l Q, (A7=i, k-],
i=ji k, i, j=1, 2, ..., n), Boobme, nas nwboro k=1, 2, ..,
..., naepe3 P; i, ..., i, MBl OyaeM 0Go3HA9ATh COOHITHE, COCTOM~
IIee 13 BCeX HEMYCTHIX CJO0B, BXOAAMuX B cobutua Q;,0Q; , ...
., @i, ¥ He BXOAAMUX HH B OAHO U3 OCTAJIBHKIX COOLITHI MEO-
weerBa M (i, iys ..o ig=1, ..., n; i =i npn rs=s). Yepea P,
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0003HAYMM MHOKECTBO BCeX HeNyCTHX HAYANBHLIX OTpe3KOB
cnos cobutuit Q,, ..., @,, KoTopee (paccMaTpMBaeMHe Kak
OT/leNbHEIE CJIOBA) He COLEp:KAaTCA HU B ONHOM H3 CoGHITHIl
Q, ... Q,.

OGosunaaum wepes S,, S,, ..., S, Bce HemycThe coOLITHA 13
9ucaa  [OCTpOeHHWX cobwtuit P, P,, ..., P,, P

n’ 12! ¢

v P, oo ,» P, M Ha30BeM MOJyYeHAOE MHOXKeCTBO /N coOui-
tait (S, ..., S ,) KaHOHUNecKUM pasbueHuem NCXOHOTO MHOsKe-
crea M.

N3 camoro cmoco0a mocTpoeHHA KaHOHMIECKOro pasbue-
HMA BHTEKAaeT CHOPaBe[JIMBOCTh CHeAYIOIEro HpemsosKeHud.

4.4, Kanonuueckoe pa3duenue npou3eotbHo20 KOHEUH020
Mmuoxcecmea cobwmuli ¢ AwGom Koneunom argasume npedcmas-
agem cof010 A6MOMAIMHOE MHONCECMBO COOBMULL.

Henonbraysa cBOHCTBO aBTOMATHOCTH HOCTPOEHHOTO KaHO-
HUYecKoro pasbuemua /N, MOKHO, pellad KAaHOHHYECKYIO 3a-
Nady cHHTe3a, DOCTPOMTH aBTOMAT A, INIA KOTOPOT0 MHO/KECTBO
M 6yner kaHoHmYecKMM MHOmecTBoM cobntnii. M3 cmocoba
HOCTPOGHHA KAHOHWYECKOro pa30HeEHA HEOOCPEICTBeHHO
clenpyet, 9To q06oe B3 HCXOAHBIX cobrTHil @, mpecTaBaseTcA
(c TOYHOCTBIO [0 IyCTOrc Cl0Ba) B BUAe 00befUHEHHA BceX
HemycTHX coGmTHil BHAa

Potysni 4y, U uses fy=binns 15 B=0, 4,00n, n=d).

Tar Kak Rammoe U3 TaruX cOoOWTHI IpeJCTABIEHO B ABTO-
MaTe A KaKUM-IM0O BEIXOIHHIM CHTHaJIOM, TO cobuTne Q;
(3a snreToM, GHITH MO3KeT, JHINE IIyCTOrO CJ0BA) s Jg060TO
i=1, ..., n mpepcTaBAAeTCA B ITOM aBTOMaTe HEKOTOPHIM
MHOKeCTBOM BHIXOJHEX CHI'HaAJOB.

Cllefl0BATENbHO, ONMCAHHBI TIPUEM JeMCTBUTENbHO CBO-
AT pelleHMe O0IleHl 3afadd CHHTE32 ABTOMATA K PeIeHHI0
KAHOHMYECKOM 3aja9dM cHHTe3a. llpm 2TOM HCXOAHHe HnaA
o6meii 3aja9u COGHTUA TPEICTABIAIOTCA B CUHTE3HPOBAHHOM
aBTOMaTe ¢ TOYHOCTHIO M0 mycroro caosa. Ocobyw posb my-
CTOr0 CJOBA B 3aJa49aX CHUHTe3a HeTPYAHO TOHATDb, eC/H
BCIIOMHHTb, 9TO B IPUHATOM HAMN 3aKOHE QYHKIMOHNPOBAHAA
aBTOMATOB IIYCTOMY CJIOBY He COOTBETCTBYeT HHKAKOIO
BEHIXO[IHOTO CHTHAIA.

IlosTomMy 3anaua npeAcTaBieHrA COOHTHH BHIXOJHHIMH CHT-
HaJaMHl [JIA cJydas COGHTHM, copep/KalluX IIYCTOe CJO0BO,
CTpPOro TOBOPA, He HMEeT CMBICJA.
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Muw ycaosumcs 6 dasvneliwem paccmampusame gce 3a0auu
npedcmasaenun cobwmuil ¢ mowHocmuio 0o nycmozo ca06a.
Hnaue, 6ydem cosopume, umo Hesomopoe cobuimue S nped-
cmagaeHo 6 asmomame MHooceemeom M evixodnbiz cuena.os,
ecal IMUM MHOMCECTNBOM npedcmasaeno coGvlimue, COCMas.aer-
Hoe U3 écer Henycmulr caog cobumus S.

OnucasHeil BHIIE CTAHJAAPTHRIA [pueM HeldCTBUTENLHO
NO3BOJAET (C yUeTOM C/ieJaHHBLIX 3aMedaHHH OTHOCHTEIBHO
IyCTOTO CJIOBA) CBecTH 0 Gy 10 3ajady CHHTeE3a
aBTOMATOB K KaHOHWYec Ko # 3ajade. Urto e Ka-
caercs IOCJHefiHeH 3ajadd, TO OHA BCerjla MMeeT pelleHue
B cuyly npeagoxkenns 4.2. Oxnaxko Takoe pemienue (OCHOBaH-
HOe HA pe3yINbTaTAX § 2) He MOKeT HAC Y[ OBJIETBODHUTE,
HOCKONBLKY OHO NPUBOAWT K INOCTPOEHUIO, BooOme roBops,
feCKOHeYHOTO aBTOMATA Jlake B TeX CIydasX, KOTJIa CyMecT-
ByeT AAOIIMi pemeHHe 3aja90 KOHEUYHHIH aBTOMAT.

IMoatomy cdopmynupoBaHHHE BHIIE 3aja9M CHHTe3a (a
TAK;Ke ¥ 3aJaYy aHA/IN3a) aBTOMATOB HY)KJAIOTCA B JajbHeii-
meM yTounenuu. Ilpu Takom yTouHeHMM HY:;KHQ, ¢ OJHOI
CTOPOHH, QUKCHPOBATh HEKOTOPHH £ 3 H K, IpucmocobieH-
HHH 71 KOHCTPYKTHBHOTO OTIMCAHUA COBHITHIH (KAK MHOMKECTB
CJIOB), C KOTOPHIMH MHI OyjieM ONepupoBaTh, a ¢ [PYFroil cTo-
POHBI,~~ OPPAHUYNTBCH HEKOTOPHIM BIIQJIHE OIpe/eeHHBM
KJIacCOM aBTOMATOB, JIONYCKAWIIAX KAKOH-I100 KOHCTPYKTHB-
Huit cmoco6 sajamua. flcHo, uTo mpu sToM yike Hennad GyjeT
ONepUPOBAThL ¢ NPOU3BONBHEIMEH COOHITHAMEH M aBTOMATAMH,
HOCKOJBKY, KAK XOPOLIO H3BECTHO B MaTeMaTHKe, (IpOU3-
BOJBHEEY MHOMKECTBA U (I POM3BOJIbHEE» JYHKIUE He JONy-
CKAI0T KOHCTPYKTUBHOro onmucanus. lloatomy MH orpanu-
9uMCcA B AajbHelllIeM NUINb KOHeYHHMH APTOMATAMH U pery-
aspaEME cobbituaAMu. 06a sth Knacca 00BLEKTOB JIOMYCKAIOT
KOHCTPYKTHBHOE ONNCaHWe; WepBHil — Ha sA3HKe Tabaun
OepexofloB W BHXO0/0B, a BTOpOHl — HAa SA3HKe peryJspHHX
Bupa;ieHui anrebps cobmruit. Takoe orpanutdeHue BIOIHE
IOCTATOYHO ANA NpAKTUUECKUX IeJeil, noToMy 4T0 mudposLe
ABTOMATH, ¢ KOTODHIME NDPUXOAWTCA WMeTh feJ0 Ha IpaK-
THKE, BCerja KOHeYHHI.

Bce ocranmbHOe cojiepmaHne HacToAmed ruaBm Oyjer
TMOCBAMNIEHO paspaboTKe MeToZoB pemendsd o0mux 3aaad
amanmusa, CHHTe3a I MOHUMH3aOUM AOA caydasd
KOHEeTHHX aBTOMAaTORB. ¥TOUIHEHIEE TOCTAHOBKHA
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9THX 3ajlad IPHUBOIATCA B CHENWAIbHO IOCBAMIEGHHHX 3THM
3ajlauyaM maparpzdax.

3aMeTUM Temeph jKe, 4YTO CHPAREAJIHBO CJIEYIOIIEe Ipes-
J03KeHHe.

4.5, Jaa 406020 Konewnoeo muoxcecmea M cobumull e arwo-
Gom woHewnoM aagasume mozda u moavko moeda ecyujecmeyem
KoHeuHbl asmomam, npedcmasasiowull kaxcdoe ua cobwmull
Mmuoxcecmea M HeKomMOpHM MHONCECTNBOM CBOUT GLZOOHBLL
cuenasog, Koeda gce cobtimus Muoxcecmea M pesyaapun').

Mcrokn oT10# ¢QyHAaMenTanbHOM [ TeOpHH KOHEY-
HEIX AaBTOMAaTOB TeopeMbl  BOCXOAAT eme K pabore
C. K. Kanuwu?), rme Ooln BoepBHe J0KA3aH OfHMH ee
BajKHHI 9acTHE caydail. OpHuM M3 claeflcTBHIl 3TO TeopeMsl
ABJIAETCA TO, YTO A3KK PErYIAPHHX BHPAKEHNH OKa3LIBaeTCA
TOCTATOYHHIM JIMA OHHcAHHA orobpaKenuii, HHAYIUPYeMHX
IPON3BOJIBHBIMU KOHeYHbIMI aBTOMaTaMH.

OTMeTHM eIne, YTO HA OCHOBAHHH NpefioxeHnA 2.8 u
HOCTPOEHHOT0 BHIIlE CTAHAAPTHOrO IpHeMa cBejeHHA ofmiei
3a]a4yn CHHTEe3a aBTOMAaTAa K KaHOHHYCCKOH 3ajave CHHTe3a
u3 pgoxasammpolt B § 2 Teopemn 2.2 MoikeT OHTH BHIBE[EHO
CIEYIOMEee CAEACTBHE.

4.6, Ecau wneromopoe (Komeuwoe) mHodxcecmseo coGuumuill
8 m-6yrsennom aaghasume donyckaem npedcmasaerue (MHO-
dcecmeamu GuLYOOHBT CUSHAN08) 6 KoneuHoM asmomame Muau
¢ N COCMOAHUAMU, MO OHO Jonyckeem npedcmasienue (marice
MHONCECTNBAMU  8MLLOOHBDLTL CuZHlIﬂOG) 8 KOHEUHOM asmomame
Mypa, wucto cocmosruti Komopozo He npesoczodum mn-+1,

Has cnygas apromatos Mypa wuHOraa ynobuo OmiBaer
CYUTATh, UYTO NPEACTABIEHHOE B aBTOMaTe A HEKOTOPHM
MHO:KecTBOM N BHXOAHLIX CHTHAIOB cobwTue S mpejcTan-
nfgeTcsl MHOK CCTBOM M BceX TeX COCYT O S-
HUH aBTOMATa, HOTOPLIB OTMe4Yerbl BbhIXOJHBIMHA CUTHaJaMu
mHOkectsa N. flcro, 9TO0 BCe caona cofwmTHA S NepeBOAAT
aBToMaT A ¥3 HAYAJBHOTO, COCTOAHUA B COCTOAHUA M3 MHO-
wectsa M.

Yeaosumces 2osopums, umo cobumue S npedcmasieno 8 ag-
momame Mypa muomcecmeom M (konewnwiz) cocmosnull, ecau

) Crporoe nokasaTelbCTBO 3TOr0 upeAsoienns OyneT Aano B
ABYX HOCJeAYOMEX Haparpagax.

%) C. K. Kanun, TMpeacrabierne cofHTHH B HEPBHRIX CeTAX
¥ Komeunmx aBTcMaTtax. C6. «ABromares, WJI, M., 1956, cTp. 15—67.
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cobumue § cocmoum ua ecexr mex u MoabLKEo Mexr 6ToGHYT CN08,
Komopble nepeeodam agmomam Us HavdasHo20 COCMOAHUA 8 00HO
ua cocmoanuti muoxcecrnga M.

OTMeuass Bce COCTOAHUSA MHOKecTBa M BLIXOJHEIMH CHT-
HAJaMH, OTJIHYHEIMH OT BHIXOJHEX CHIHAJ0B, OTMeEYaKOinx
He Bomejmue B M cOCTOAHNA, MBI MOKeM coOnitme S, mpef-
CTAaBJICHHO® paHee MHOKeCTBOM cocTosuuit M, mpeucraBuTh
MHO:ecTBOM /N BCeX BRIXOJHHEIX CHTHAJIOB, KOTOPHIMH OTMe-
4eHBl COCTOAHMA MHO)ecTBa M.

Jlerko BuaeTh, ITO MpPHE STOM MHOKECTBOM /N BEIXOTHLIX
CATHAJOB TIPEeNCTABIAITCA BCE HENMyCTHe CI0Ba coOuTHA S
H TOJBKO TaKHe CJ/I0Ba. qTO /He KacaeTcda IIyCTOro cJjaosa, TO
MH yiKe YCJHOBHAUCH BHINE He ONPHHMMATH M0 BO BHHMAHIe
npu npeactasienun cofutuii. IloatoMy cmocofu mpexcTas-
nenua coOurtuit B asToMatax Mypa MHOMeCTBAMH BHIXOHBEIX
CATHAIOB 1 MHOKeCTBAMH COCTOAHMH OKA3LIBAIOTCA IJKBH-
BalleHTHRIMU (C TOYHOCTBIO [0 IYCTOFO CJOBA) Mewpy coboii.

L
xr L z
Gl g £ G

Puc. 4.

Wayuana npolnemy npencrasienus cOORTH M H 0 K € -
CTBAaMH COCTOAHMI aBTOMATa, eCTECTBEHHO MOCTABUTH
BONIPOC O BO3MOKHOCTH CBeJ 6HHA 2TOl npolaeMul K npobaeme
o nmpejicraBiennu coOuTHil ofiHUM cocToAHneM. nave rosops,
BO3HHKAET BONPOC, MOKHO JH JiJIA BCAKOTO cOOMWTHA, NpEA-
CTaBJeHHOT0 B aBsroMaTe Mypa MHOKECTBOM COCTOAHMI,
MOCTPOMTh HOBHWI aBToMaT Mypa, B KOTOpOoM 3TO COOBITHE
6eto G5 MpPeCTABICHO ONHHM EJUHCTBEHHBIM COCTOSHHEM?

Jlerxo BHieTh, YTO OTBET HA MOCTABJEHHHH BOOPOC — OT-
punatenen. B camom jene, J0CTATOYHO PACCMOTPETh COOLITHE
S =zvzz, COCTOANEe M3 JBYX CIOB £ U ZX B ONHOOYKBeH-
HoM andasute X (z). ITo colLITHe MPEACTABUMO B asTomare,
rpad roToporo mzobpasker Ha puc. 4, MHOMKeCTBOM [iBYX co-
croarnuil 1 n 2.

[Ipeamonoxum, 4To cymecTByeT aBToMaT A, B KOTOpPOM
paccMaTruBaemoe coleTHe S NpenCTaB1eHO raxkum-aubo opx-
HOM cocTuAnneM a. flcuo, 9To mop, fAeficTBHEM BXOJia £ ABTOMAT
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N3 HA4aJbHOTO COCTOSAHUA @, JONKeH NepefiTH B COCTOAHME a,
nbo caoBo x copepxurca B § : a r=a. [lockonsky cnoso zz
TAIKE CORePHUTCHA B S, TO OHO JOJIKHO MEPCBJAUTH ABTOMAT
U3 COCTOAHMA @, B COCTOAHUE 4, TO ecTh a (rx)=a. Ho ar0
03Ha4aeT, 09eBUIHO, 9TO BXOAHON CUTHAJ & IEPEBOJIUT COCTOSA-
HHMe a=a,x B cccTosAHMe (a,r) z=a (zx)=a. B Takom ciywae
He TOJBKO CIOBA & M IZ, HO TaKiKe CJIOBA IXZ, LITXX U T. JI.
JIOMHE NEepeBOAMT: aBTOMAT W3 COCTOAHHA a4, B COCTOAHHNE
a ¥, CNefloBaTeNbHO, BXOAUTS B coGRITHE S, UTO HA caMoM Jiene
He TaK. IloJy9eHHOe DpPOTHBOpeTne M JOKABHBAET HEBIZMOMK-
HOCTH UPeACTABJIEHHA COOHTHA & OZHAM COCTOSHUEM HH B Ka-
KOM aBTOMAaTe.

Eme Gonee BaskHOe 3HaYeHHe HMEET BONPOC O CYIIECTBO-
BAHHY HeNpeJACTABUMHX B aBroMaTax cobntuil. Ecaum He mc-
KJIIYATh U3 PACCMOTPEHHSA aBTOMATOB ¢ 6eCKOHEYHEIM IMCIOM
BHYTPEHHHX COCTOAHHH, TO BCe COOBITHA OKa3HBAKTCA Dpef-
crapuMuME. OIHAKO B CaydYae KOHEYHEIX ABTOMATOB [iello
o6cronT nHave. [lepsril npumep coGHITHA, He NpPeACTABUMOTO
HH B KaKOM XOHeYHOM aBroMaTe, Obn ywasam K nw u.
Taxkum cofpiTHeM ABAAETCA PACCMOTPEeHHOE B MpejbIlymieM
paparpade Heperynspuoe cobmTtue S, cocTosimiee us BCex
CIOB, AJHHE KOTOPHX ABJNAKTICA TOYHHMH KBajaparamu. He-
OPCACTABEMOCTE 3TOr0 COOHTNA BHITEKAET W8 ero Heperyamap-
HOCTH, DOCKOJABKY, Kak OyneT DOKAazaro B clepyomieM mapa-
rpage, BCe HpPEACTABUMEIE B KOHEYHRIX aBTOMATAX COOLITASA
peryisipHsl,

B saxmmoueHue HacToAmero maparpada paccMOTpPEM BOI-
poc o cBA3H mpobiembl HpejcTaBieHuA COOLITHH B KOHEW-
HLKX AaBTOMAaTaX CcO CTEHNeHAMH KBaJpaTHO#l aBTOMaTHOMH
MAaTPHILEL,

PaccmoTpuM Tpouw3BONBHEMA aBTOMAT A ¢ BXOAHEIM aJj-
¢dasutom (Z,, ..., Z,) H MHO}KECTBOM BHYTPeLWHX COCTOAHMI
(a,, a,,...). Cocroauue a, Gynem cumtarh HavanbHLiM, Hak
ABCTBYeT M3 OHNpefelleHHA KBajipaTHOH aBTOMATHON MaTpPUIEI
A= || a;; || apTomMaTa A (cm. § 2 HacToAmeil raasst) LA AOOHX
{ M ], aJeMeHT @, mpeAcTaBaser cofo0 He 9YTO HHOE, Kak
MHOMECTBO CJIOB BXOAHOTO aN(apuTa, MMemMuX Aauny 1 m
TIepeBOAAINX aBTOMAT M3 COCTOAHMS @; B COCTOSHME .

B cOOTBEeTCTBHM ¢ BBEAEGHHBIMH ONpEAEJNeHHAMH MB MO-
jKeM, CJeJ0BAaTeNbHO, pPACCMATPMBATH 3JIEMEHTH MAaTpULM
U= ||, || xax coburaa B andasure (z,,..., )
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Ucnonsayn omepamum anredpu coOBITHH, ME  MOKeM
HOCTPOUTH aaredpy MATPHN, DIEMOHTAMH KOTODHIX CJyKAT
COOBITHA.

Hussionryuels AvB nvyx wpaxpatnnix Marpun A= || o, ||
u B=|p,,| omnoro m Toro sre NOPAAKA 7 HA3LIBAETCA MATPULA
| a;vfill -

Il poussederuem mampuy A w B Mot Oynem Ha3HBATH MAT-
puny |ly,; || » 97eMeHTH KOTOPO onpefeNAnTea no GopMyaam:

YijzaflﬁljvaiEﬂzjv' * 'Vd’inﬁnj (i7 ]: 1' 2' 5o by ”)‘ (1)

IlpousseneHite M AM3BIOHFIMA NOHMMAeTcA B oTux Qop-
MyJIaXx b CMEICTe anredpnl coOHITUIT,

Teneps ME MOH{eM ONPERENHUTL IOCTeAOBATENLHLIEe CTe-
neHn KpajgparHoii asromaTHoil MaTpmin .

A= W= W=ANAn 1 &

Ycaosumest epes S, ; 0003HauaTh COOBITHE, COCTOAILEE U3
BCEX CJIOB BXOJHOI'O aNdaBuTa, MePeBORANIMX PACCMATPUBAE-
MBIl apToMar A W3 COCTOAHHA G; B cocToAmme a; Yepes
Su‘ (k) mu1 Oymem 0003HA9aTH COOLITHE, COCTOAIEE M3 BCEX
TeX ¢J10B coOwiTHA S, ;, KOTOpLIe nMeloT Aauny k. Beejem eme
obosnadenue o,; (k) p1s ajeMeHTa MaTpPUIB A", crosmero
na mepecedcHuu {-if ¢TporH u J-ro cronbua.

CupapeiIuBo ClelyoIiee TpeanosKeHie.

s aoboeo k=1, 2,... umeem mecmo coomuowenue

8y (k) =ouy (k) (2)

Tlepexous x jlOKa3aTENBCTBY BTOFO M pPeJJIO:KeHHUs, 3ane-
THM, 9TO CIPaBeAJIUBOCTE cooTHOwWeHHsa (2) npu k=1 BuTe-
KaeT HeMOCPe[CTBEHHO 113 ONpEe/ie/ieHnA KBAJPATHOIl aBToMAT-
HOM MATpHUBI, WOCKONLKY, 04eBujino, a,(1)=a,; Ilpexnomo-
;RHM Temepb cooTHomentie (2) mOKA3aHHBIM AJA BCeX k<Zp
1 GyleM OKa3LiBaTh ero jus k=p-+1.

[To onpepemnennio cTenenefi MaTpuupt 2 MbI uMeeM P+ =
= 9”9 nam, mepexona K dIeMeHnTaM:

a:‘j (P < t):; @ (P) a’lj (1)V' VO, (,U) Xy (1) (3)
(i, j==1, . ., n).
Jloboe caoso h uz a, (p-+1) wumeer Bux h=gzr, rye

gea,(p), rew, (1) npn rakom-1mbdo k (1 <k < n). Cioso g,
COTJIACHO MHYKTHBHOMY NDENIO0JI0e N0, NePeBOAUT aBTO-
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MaT A U3 COCTOSHMA a; B COCTOAHME @, M UMeeT Jyuny p. Yro
e KacaeTcd CJIOBa z, TO OHO mMeeT AJauuy 1 u mepesogut
aBTOMAT M3 COCTOANAA a, B cocrosnue a, Ho Torma, oge-
BUJHO, CJ0BO k2 uMeer gauny p+1 um mepeBogur aBTOMAT N3
COCTOAHHUA @; B COCTOAHHE ;.

O6partHO, nycTh 2 — NPOUBBOALHOE CJIOBO AJHHH p -1,
nepepofAllee aBTOMAT U3 COCTOABMA @; B COCTOAHHE @
CmoBo h MOKHO 3amucaTh B BUje NPOU3BeleHUA gT CJOBa g
pnvael p u cnoBa x puuau 1. IlycTtws cioBo g mepesoput
aBTOMAT M3 COCTOAHMA @; B HEKOTOPOe COCTOAHHE d,; TOTAA,
09eBHJIHO, CJIOBO & NOJIKHO 1IePeBOAUTE aBTOMAT U3 COCTOAHMA
a, B cocrosinue a; CiepoBarenbno, COTNAcHO HEAYKTHBHOMY
npennonomerm:o, CIIOBO £ coflep;RHTCH B @, (p), a caoBo
z—B a; (1). B cuny gopmyant (3) oTcona caepyer, 4To ¢i10BO
h copepwmutca B a;; (p+1). Tem campim HHJLY KIS np03e~
fena, u GopmMysa (2) JIoKazama s BceX 3madenuit k=1,

N3 pokasaHHOTO NpeAJIO/KEeENd BHITEKaeT cne,uc’mue.

Ecau o6pasosams Qussionkyulo scex cmenenell kgadpammoll
asmomamuoli mampuyst N npouszeorvroze asmomama A, TO
g noayuennolt mampuye B=WvH'vI*vy.... scemenm p,;,
cmoawuli na nepecexwenuy -t cmporu w j-20 cmoabya, npeo-
CMagasem co6010 MHONECTEO 6CET €108, NEPEEOVALYUT AsMONAIM
us cocmoanus a, 6 cocmosnue a; Iod nyaesoli cmenenvio N°
mampuybt U sdecs nonumaemes Mampuqa Ha 2aasHol Ouazo-
HAAW KOmopol CMOAM CUMEOABL RYCMO20 €064 €, 4 HA 8CeT
OCMAABHBLIT MECTAT — HeB03MOUCHOE cobbimue P.

Juabonkoua mo60oro MHOMKECTBA JJIEMEHTOB HepBOIl
crpokn Matpuusl B: By, vPij,v...vP,, ABAAETCH He YeM HHBIM,
KaK coOBITHEM, HPeACTABIseMBIM B apToMaTe A HadajabIObIM CO-
CTOAHMEM @, M MHO/KECTBOM KOHCUHBIX COCTOAHUH a; ,a;,,...,qr,.

Tem camuiM ycTamorieHa TpebyeMas ¢BA3bL MeyKAY 3agadeil
NpefiCTaBIeHuA COGHTHIT B aGCTpaKTHOM ABTOMATe W CTeme-
HAMM KBajpATHOH MaTPHIH.

§ 5. Amanmuz KOHEYHBIX ABTOMATOB

B mactosmem maparpade Mer GygeM pemaTb 061yl mpo6-
JTeMy aHain3a s caydads KOueIHbhX ABTOMATOB.

Tounasn ¢opmyauposka »roli wpobaeMn TakoBa.

Tpebyemca nocmpoums aneopurmm, KOMopull rnossoats Gul
Oas 1106020 KoHewrozo asmomama Muau uau Mypa A, 3adan-
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Ho20 ceoumu mabauyamu nepexofos u evizodcs uau, coomeem
CMEEeHHO, ommeuerkHol mabauyell neperodos, u 04as 06020
MHoxcecmea N eolxodnbix cuenaroe asmomama A Hazoduma
pecyaaproe evpaxcenue (00HO U3 e03MONHBE) 0 cobuimus,
npedcmasaenioeo 8 asmomame A muomecmeom N ewrodHBlT
CU2HAN08.

Hax cneayer ua pesynbTaToB npeanaymierc mnaparpada,
Opu peienum TnpobiemMbl aHanu3a ansa asTomatos Mypa
MOKHO TpeAmoJaraTh, 9T0 colmuitue S, peryiaspHoe BhIpase-
HHEe NJA KoToporo TpefyeTcsa HaiiTH, NpeAcTaBjeHO B aBTO-
MaTe He MHOKeCTBOM /V BRIXOAHHIX CHTHAJIOB, a8 MHOKECTBOM
COCTOAHUI apTOMaTa.

C menbio TOAYEPKHYTH, YTO pedb HAeT He O BHIXOAHHX
CHTHAJaX aBTOMATA, & O ero COCTOAHUAX, MH Oyaem Ha-
3KIBATH COCTOAHUS ABTOMATA €T0 BHYMPEHHUMI COCTMOAHUAMU.
CooTBercTByomuM obGpasom nepedopMmyanposamnyw 06-
myo npobiemy amanmsza Me Oynem HasnBaThb npobaenmotl
anaausa kowewnozo asmomema Mypa. Irta mpobiema pe-
maeTcAd TeMH jKe MeTOfaMH, 49To u o0mag Dpobnema aHanm-
aa apToMatos Mumm uam Mypa, onHako uMeeT IO cpaBme-
HUIO C mocaefneld TO NpeMMYIMeCTBO, 9T0 MPH ee pelleHHA
MOM¥HO OIpaHHYNTLCH HCNOJb30BaHHUEM JUIIb TﬂﬁJIHI_UJI
mepexopoB uau rpada aBToMaTa, He nmpuberad k rabaune BH-
XO0J0B.

Hlpumem moatomy Taxoil naaH Wa/Ja0MKeHU: cHaYaja H3JIO0-
UM MeTop pelledus npobaembl amajusa KOHEYHHIX aBTOMAa-
roB Mypa npu ycnoBum npencrasieHnsa coO5ITHI MHOMECTBOM
BHYTPEHHUX COCTOAHHM, a 3aTeM yKa)<eM HAa Te H3MeHEHHUd,
KOTOpble HeoGX0oaUMO cleNaTh B ONKCAHHOM aJaropuTMe AJA
pewenna obueil npofaeMn aHanM3a KOHEYHEIX aBTOMATOB
Munn.

Wrak, mepexoaum K peienuic mpoGieMH aHanIn3a KOHed-
HEIX aBToMaToB Mypa, aas uero cdopmyanpyem npeiBapu-
TeJbHO 3Ty NpobemMy B TOULOl mOCTaHOBKe.

Ilpo6rema anasusza koneunozo asmomama Mypa 3saknio-
qaercAd B caeaywomem. Jlana tabmuua nepexonos aau rpad
KDHegHOTO asTomaTa Mypa A, nano BadanbHoe COCToAHUE @,
aBTomata A © 11PO3BOLLHOE MHOKecTBO M ero BHYTpPEeEHMX
cocroanuii. Tpebyerca BaiflTu peryaApHoe BhIpaiKenue And
co0pITHA, DPEACTABICHHOr0 B 3TOM aBTOMATe MHOECT-
BoM M.
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Jina mocTpoeHMA agzopumma GHAGAU3A, PEIAIOMero Ho-
cTaBjeHHYI0 mpobjeMy, BBeneM IpeRBapUTeIbHO HECKOJIBKO
HOBHIX IIOHATHH.

Ilymem B aBTOMaTe A ¢ BXofHHM andaBuToM (Z,,..., Z,)

# BHYTPEHHHMH COCTOAHHAMH d,..., @, HaspBaeTcAd BCA-
Kaf KoHeYHAs I0CIeA0BATeJBHOCTh MONAPHO YepelyIOommXCcsa
OyKB a; HZ;, a MMeHHO: l=a;,2; a;2;,a;, ... @;,_%; a5, (k=0)
IpH yCJIOBMH, 9To JjA joboro p=1, ..., &k cocroanne a;,_,

IepeBOfIUTCA BXOJOM Z;, B COCTOAHHME a;,. lLlyTh HasuBaercs
npocmum, eCIH BCe BXOAAIIME B Hero COCTOAHNA 4, 3a
HCKII0YeHNeM, OHITh MOKeT, JHIIb IEPBOTO @;, M NMOCIEHero
aj,.» nomapeo pasamynn. Ecan a; =a;,, To nyTh AasuBaerca
SAMKHYMEM,

Cnoso h=zx; x;, ... %;,, NOIYYAlOIMeecA B pe3ylabTaTe
yAadeHUA M3 OYTH [ CUMBOJIOB BHYTPEHHMX COCTOSHMI, Ha3H-~
BaeTcA (BXOAHLIM) CIOBOM, COOTBETCTBYOIMHUM
8TOMY ONyTHu. Jlerko BufeTh, 9T0 OyTh ! OZHO3HAYHO
ompefielsAeTcd COOTBETCTBYIOIIHM eMy BXOJHEIM CJIOBOM h H
HavaJIbHLIM COCTOAHNEM a; . Mcnonbays aTo obcroaTenberso,
Mbl GyneM mHOrZa 0603HAYaTh LYTh COOTBETCTBYIOLIEH eMy
napoit (a;,., h). VYcaoBuMCA TakKe TOBOPHTB, YTO NYTh [
BXOLAHMT B TO HJH WHOe cofHTHEe S, ecl¥ COOTBETCTBYIOINES
9TOMY OYTH BXOJHOE CJIOBO BXOIMT B .

Bgenem eme nonatue o mune nymeti. Beakuil nyte B aBTo-
MaTe A, NMeWIleM BHYTDEHHHe COCTOAHHA 4, ..., G,, HAUA=
HAOMMHACA COCTOSIHHEM a; M KOHYAIOMMitcA n00bIM cocTos-
HueM u3 moboro MHO}KECTBA BHYTPEHHUX COCTOAHMIL aBTOMAaTa
M, Gynem nasmBaTh nmyTeMm THODa a—-M; nyTn Tuna
a,~a, mbl GyaeM Ha3wBaTh OPOCTO NYyTAMHE THIA 4.

Haxonen, ecim N — mioGoe MHO3KCCTBO BHYTPEHHHX CO-
CTOAHUH, He COReP:Kallee COCTOAHNUS a;, TO YCIOBUMCH HA3H-
BaTh NyTeM THNA a;|/N]| BCAKH# OyTh THOA Q;, He CONEPKAIIMA
B CBOEM COCTaBe HHM OJHOrO COCTOAHMH M3 MHOiecTBa V. 3a-
MeTHM, 9YTO IyTH THOA @; MOYKHO NPH KeJaHHH HA3LIBATh
nyTAmMA THOa 4,{/N|, BeOmpasa B KauecTBe MuoOyecTBa N
IIyCTOe MHOMeCTBO BHYTPEHHUX COCTOAHHA. IT0 00CTOATENB-
CTBO MO3BOJIAET B JajbHefmeM W3JO0MKEHHHM PacCMaTPHBATh
Aumb IBa COPTa THNOB OyTeil: Tun a,—~M, KoTopuii M By-
lleM HA3HBATh HAYAABHBM, W THI a;]N|, KOTOpH ecTeCTBeH-
HO HAa3BaTh Yukauveckum. PasyMeeTcd, ecim Mmmomectso M
COCTOUT M3 eJUHCTBEHHOTO 9JEMEHTA &; TO HavYaJbHHI THI
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a;~a; Oymer BMecTe ¢ Tem W HuKandeckuM. flcHO Tarske, 4TO
pesiruit myTs THOA @;[/NV| Gyner BMecTe ¢ TeM W IyTeM THUIA
a|N,|, rne N, — moboe mopMHOMeCTBO MHOMcecTBa NN,
Lns ynpomenuss dopMya ycloBuMcs B ciaydae HeoOXogu-
MOCTH 33aMEHAThH B O00O3HAYEHUAX THIOB NYyTeH CHUMBOJE
COCTOSIHMI MHAEKCAMH DTHX COCTOSAHHH (Ans 9ero, pasyMeer-
¢, HeoOXommMO (GUKCHPOBATH HEKOTOPYIO HyMepamumo Co-
CTOSIHMIT), TAK 9TO, HATpuMep, NyTH TUHA @, OyayT HasH-
BATHCA TaAK:Ke nIyTAMHA TAOA (, U1 T, 1.

MHuosKecTBO BCeX CJOB BXOOHOTO ajdaButa, COOTBETCT-
BYWIIUX OyTAM I00oro mammoro tuma P, Mum OyaeM HasH-
BaTh coGuimuem muna P.

BBenem, naxomner, IoHATHE KOMNPLEKCO6 PABIUIHEX THIIOB.
Ilycre § — HewoTopoe coOwmiTHE, TNpejcTABJeHHOe B AaBTO-
MaTe A ¢ HA9AJBbHBIM COCTOAHIECM al MHOKecTBOM M BHYTpeH-
HMX cocTtoamuil. Torfa mauasshulm komnaekcom cobumun S
IR TPOCTO HAUAIbHBLM KOMNIACKCOM HA3HBaeTCA (opMafbHAA
IN3BIOHKEUA BCeX NPOCTHIX He3aMKHVTHX nyreil Tuma a,— M.
IdT10oT KOMIIEKC MBI Oylem obosHauarh depes K, mam mpocro
gepes K, ecam paccMaTpuBaeTcAd JMmMb ONHO coOnTHE S.
Ecau a, ¢ M, T0 B HATAABHE{ KOMIIIEKe Mb OyJem BKJAKTATD
OyTh @,, COCTOAMMUIT AN U3 0fHOH OYKBH, KOTOPHI ycio-
BUMCA CYHMTATh HesaMKHYThIM. Hommiexcom tuma g,[NV]
YCJAOBHMCH Ha3biBaTh (OPMAJBHOE BHIPA;KEHHE, HOJYyYaeMoe
B pe3yabTaTe BEHYCPKHMBAHIA B KaN(OM W3 IPOCTHIX IyTei
THna a,/N| CEMBOJOB a;, CTOAILNX B HAUAJA6 H B KOHIE DYTH,
o0BeIMHEHNA BCEeX MONYUCHHHX B pe3ynbTaTe TAKOTO BHUYEp-
KUB3IHUA ((Yp&Sr]HthX)) HyTeﬁ 3HAKAMH JM3'BHHKIHUNA U 3aKJII0-
YeHUA MOJTyIeHHOTO BHPAKOHUA B UTepalHOHHBEe (PUrypHEe)
ckoOku. B womumierce Tumop @; u a, |[N| He BKINYANTCA
OyTH, COCTOAMIHE JHUMb N3 04HOH OYKBH. Kcam OyTH KaKoro-
aubo Tuma P B aBTOMAaTe OTCYTCTBYIOT, TO COOTBETCTBYIOMuil
HOMIUIeKC TUma P ME OyAeM Ha3hiBAThH RYCMM H OTOKAECT-
BAATH ¢ TyCTHIM CJOBOM €.

Ilycrora magamproro KoMmIiaerca coOwTHA S oO3HAdaer,
OYeBHJHO, 4TO cobbrtue & TycTo. Ilockoabky B aToM caydae
pemeHne mpobaeMsl aHangsa TpuBzaabuHo (dopManabHO pery-
NAPHHIM Bupas:cHHeM A S MOKeT CIy#aTbh, HANpHUMep,
AU3BIHKIMA MyCTOTo MHOMecTBA OyKkB BXomxoro ajnadasnTta),
T0 B jajbHelllleM 3TOT cay4afl MLI MCKIIOYUM U3 PACCMOT-
peEus.
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TloagepkuEeM, 9T0 KOMILTEKCH COCTABJIANTCA HE U3 MPOU3-
BOJBHHX NyTeil NaHHOr0 THOA, a JAMDb W3 N POCTHX
nyTeit oToro Tuma. [loCKOABRY 9HCIO BCeX NPOCTHX IyTei
B KOHEYHOM aBTOMAaTe 04eBHAHLIM 00pasoM KOHEYHO, TO KO-
HeYHHIMH ABJAIOTCA M BCe OIpejieJeHHbe BHINE KOMIIEKCH.
Hamasit H3 TAKEX KOMILUIEKCOB MOKeT PACCMATPHUBATHCH II0-
3TOMy KaK HEKOTOpOE PeryJifapHoe BHpAKeHHEe B PACIIMpPeH-
HOM andasute (Z,, ..., L,» Q,y..., a,). J{1sa moboro pamnoro
KOHEYHOI'0 aBTOMATa KOHEYHHM 6yneT, pasymMmeercda, H 9ACIO
KOMILJIEKCOB.

Herpyamo Buperb, 49To npu (PaKTHIeCKOM MOCTPOEHHH
KOMIIJIEKCOB BCe TPYHHOCTH OKA3LBIBAKTCA IIPeOaOoJIeHHBIMMI
nocJe TOro, Kak HalifleHH BLIpaskeHNS AJAd HAYAJBHOTO KOM-
mieKca W BCeX KOMILIeKcoB Tuma a; (i=1, ..., m). [eitctsn-
TeJdbHO, B CHJY OIpeAeleHHA BCAKUA KoMIUIeKC Tnma a,|N|
IIoJgydvdaercda m3 KOMIIJIeKCa THIIa a; B].\I‘[BI]I{I/IBHHI/IBM BCeX Tex
ANU3BIOHKTUBHBIX YJ/IeHOB, B COCTaBe KOTOPHIX BCTPEYAIOTCAHA
CHMBOJEH COCTOAHHI, BXoasmux B MHO;kecTBo N. Uro ixe
KacaercAd HAJAJBHOrO KOMIIJIEKCA M KOMIIJIEKCOB THUIA a,,
T0 X OPUXOANTCA HAXOOUTH C MTOMOI{BI0 (AKTHIECKOro
nepebopa COOTBETCTBYIONIMX IPOCTHIX HyTeit HA rpade aBTo-
MaTa WM B ero tabuanie IepexofioB.

HOHCHHM Telnepsb BCe CHA3aHHOE 0 IIOCTPOEHNHN KOMIIJIEKCOB
Ha npumepe. Ilpeamonosxum, 9ro HaM HeoGxoauMo HaiTu
KOMITJIEKCH BCeX THIOB Ansi colutua &, HOpeAcTABIeHHOTO
B aproMaTe A* ¢ HavaabHEM cocTosHueM 1 muoskecTsom M,
coctoAmnM u3 cocroanudt 1 m 2; apromar A* sanan rabaunmeit
nepexonos 11.4.

Tadannoa I, 4

Henocpencreennnm nepeGopom no tada. 11.4 Mmu Haxogmm
Bce MpocThle HezamkHyThie HyTH THOA 1 > (1,2). Taknx myreii
Gyner, ouesupHo, nBa: OyTh 1, comepskamuilt efMHECTBEHHOE
cocroanne 1, m myrs z, (nas ypoGcTBa WTeHHs, CHUMBOJE
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COCTOSAHHMH B DYTH YCJIOBUMCA 3aNUCHBATh B BHAE HIMKHAX

MHAEKCOB Npm cooTBercTBylomux Oyksax). CiemoBaTenbHO,

pavanbHuil komniaexc K cobutua S Gyner umers Bun 1v,z,.
AHaJOrM9HKM DYTeM HAXOJAMM, YTO UMEIOTCA Ba NPOCTHX

noyta Tena 1: ,y,, ,Z,YY,, TPA OPOCTHX NyTH THDA 2: ,T,,

sy LYY, T, W BA NPOCTHIX OyTm TMma 3: TV, J,Z,V,.
Homnaexcn tanoe 1, 2 u 3 aMeroT BAp:

K, ={yvz,y,y},
K: = {xvyaxv?/ayl‘t}’
= {Zyvy, 2y}

Bce ocTanbHEIe KOMIJIEKCH HAXO[ATCH ¢ UOMOIIBIO BHI-
sepknBaBuA B Kommiexcax K., K,, K, nMmEAX wWieHoB:

Kl[:lzKuu:Ku:. a]={y}'
K= {zvy,z}
Kah]:th Y b {x}

K, y={zy},
K:u]"—“‘Kan. g=¢.

Inn manbmeiimero Oyaer uMeTh 3nadYeHue eIle OAHO NOHA-
THE, 4 UMEHHO MOHATHE O paHze KOMNAexcos. ¥ CIOBAMCA NPH-
OACHIBATH BCeM KOMIJexcaM THma a,/N|, AJA KOTOPHIX MHO-
skectBo [N coctouT ua k saementos, panr k1. Homnnekcw
THDA a, npu aToM OynyT mmerhb panr 1. UTo ke Kacaerca Ha-
9aJIbHOF0 KOMIJIEKCa, TO €My, 10 ONpejesleHHI0, NPUCBaH-
BaeTCA HYJEBOH paHr.

AszopumM arasu3a KOHEUHBLT a8noMAMO8 COCTOHT B MOCe-
JoBaTeJlbHOM NPUMEHEHUW OOHON GAMHCTBEHHOW omepanum,
KOTOPYI0 MH HaszoBeM onepayuel pacwupenus. CyTh aroil
onepaunyu COCIONT B 3aMEHEe BCeX BXOAAIIAX B TO HJHM HHOE
BHIpa;KEHHE CHMBOJIOB BHYTPeHHHX COCTOAHHI aBTOMATa CHM-
BOJaMA KOMIJIEKCOB; ONI@PALlAA BHNOJHAETCA B COOTBETCTBHH
¢ NPaBUJOM, HA3RIBAEMBIM NPAEUAOM 3AMEHbL.

IlpaBuano aamens. Ecam nyms az; a;... 234
BXOANT B HAa4YajbHHIH KoMmiexc, To OykBa a, saMeHseTca
CHMBOJIOM KOMIUIeKCa THDA a&,, OyKBa a; — CHMBOJIOM KOM-
nnekca TEHma a,|a,], 6ykBa a,, — CHMBOJIOM KOMIJexca
THDA a; |a,, a;] # T.A. Ecam ke ypesamHHH myTh (T. e.
nyTb 6e3 HaYaJbHOTO M KOHEIHOTO COCTOAHMMA) Z4,a; T;i,a;,... %4,
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BXOAMT B Kommiaexc Tuma a,N], To Gyksa a; 3ameHsieTcA

CHMBOJIOM KoMmiekca Tuna aj;, [V, a,|, Oyksa a;, — cumBoO-
oM Kommaexca Tuna a; |N, @, a;] u 1. A.
Onepanmsa pacmupeHHA MOMET DPHUMoO-

HATHCA K AI000MY peryispHOMY BEIpaKeHMIO (M Aaie K Ipo-
nssoabHOfl Qopmyne) mHajy aadasuToMm, COJepHHAIINM BCe
OyKBh BXOZlHOTO aiadaBHTA aBTOMAaTa M CHUMBOJBI BCEX €ro
wommuexcos. Ecau f (z,, ..., 2, K, Kp,, ..., Kp, ) — npous-
nonbHAA POpPMyna yKasaHHOTO BUja, TO OmepaLus pacimupe-
OMA COCTONT, BO-NEPBLIX, B 3aMeHe BCeX CUMBOJIOB KOMIJIEKCOB
X SAIBHbIMH Bbipa;keHUAMN depe3 NIYTH, a, BO-BTOPLIX, B MO~
CTAHOBKE BMECTO CMMBOJIOB BHYTPEHHUX COCTOAHUM @, B Kar-
JIoM M3 BO3BHUKMHUX TaKuM o0pasoM mnyTell CHUMBOJIOB
KOMILIEKCOB BLICIINX DAHTOB B COOTBETCTBHU €O CHOPMYIHPO-
SaHHLIM Bbille TPAaBUJIOM 3aMEHHI.

IIpn npumenennu omepagumu pacm¥peHUs u3 peryasgpHOro
SHIpaXKeHNA moJydaeTc, KaK HeTPYAHO BHJeTh, CHOBA
peryjispHOe BHpa)KeHHe; IPU 3TOM, OJHAKO, MHHHMAJbHBIHA
PAHT BXOJAIINX B HEero KOMIUIEKCOB NOBHIMAETCA IO CpaBHe-
HEHHIO ¢ HCXOAHHM BHIpAJKEHHeM He MeHee, 9eM Ha eJUHHLY.
Ecan B #cxogHoM aBTomate A mMeeTcss m BHYTpPEHHUX COCTOS-
gpil, To wochae {(m-1)-xparHoro mnpuMeHeHuUA ouepanHEA

pacmupeHUA K J0O0OMY peryiApHOMY BHDaKeHMIO [ (z,,...

o, 7., K, Kp, ..., Kp,) B andaBure, COCTOAIEM U3 BXOJ-
HBIX CHI'HAJIOB M CHMBOJOB KOMIIJIEKCOB 3TOI'0 aBTOMAaTa, WO-
JAyduTCA, 09eBUAHO, peryaspuoe Bupaxkenue R(z,, ..., ,),

yiKe He Cofleprxaiiee CUMBONOB KOMILJIEKCOB ABTOMATA.

IosicEuM omepanuio pacMHEpPeHNA KOMIJIEKCOB Ha mpUMepe
apromMara A*, y3e pacCMOTpPEHHOro B HAacTOAIeM maparpade
¢ LeJbl0 NOACHEHUA METOAOB NOCTPOEHUA KOMIUIEKCOB (CM.
cTp. 83). [IycTrh nexonnoe BHpaskeHne f COBOAZaeT C CUMBOJIOM
K maganamnnoro KoMILiexca MpelCTABJEHHOTO B apTomarte A*
coObiruA §. IlpuMenuM K HeMy 9eThipe pasa onepanuio pacmu-
penns:

1-e pacwupenne:
K=1v,z,—K vK zK, =K, (evaK ;).
2-¢ pacluapeHue:
K, (evaK ) ={yvz,y.y) (evz{zvy,z}) —
—{yvaK ,yK o, ) (evaz {avyK 7).
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3-e pacmupenne:

{nyKnlllyKall R aly} (evx {‘szKs[l . z]x}) =
= {yvz{zvy,z} yey} (evz {zvyex}) =
= {yvz {zvy,z} yy} (evx {avyz}) —
—{yva {avyK 2} yy) (eve {zvyz)).

4e pacmnpenne:

{yvz{zvyK,,, &} yy} (eva{avyr)) =
={yvz{x\ yex} yy} (eva {zvyzr}) =
={yve{zvyr}yy} (evz {zvyz}).

Ha 4-m pacmupenus DpUMEHATH IPABHJIO 3AMEHEH! YiKe He
Tpe6yeTcs1, BBUAY OTCYTCTBHA CHMBOJIOB BHYTPEHHHX COCTOS-
uuil. flcHo, 4To Bee mocneayomue pacmupeHnsa ysie ne 6yayT
MEHATH MOJYYeHHOTO BHpPayKeHHA. 3aMETHM elle, 9TO TpH
HepBOM pacIIMpeHVM MH OPUMeHAJM omepanmu aareGpsr
coOHTHIl C IEeJBl0 YNPONEHHS MOJYYCHHOIQ BHIPAKEHHS;
BBefleHHHI{l 3/leCh CHMBOJI € 03HAYaeT IYCTOE CJIOBO H B HCXOJ-
HHH andaBuT He BXOAMT. PazymeeTcsa, mpuMeHATH yHpolle-
HuA BHpameHnd B anrebpe coGLTHE DpH BHIIOJHERWH ONlepa-
WM paCMupeHns BOBce HeoOABATeNBHO,— 3TO JleJderca
IMINE ¢ IeJBI0 YOPONeHuA 3aIHCH,

OCHOBHBIM pe3yJbTaTOM, OOOCHOBHBAKIIHM AaJTOPUTM
aHaJN3a KOHEUYHHX AaBTOMATOB, ABJIAeTCA Cielyiomee Tpe-
NOKEeHNe.

(U) Ecau cobwmue S npedcmaeneno muoxcecmeom M
BHYMPERHUT COCIMOAHUL KOHEuH020 agmoxama A, umewouezo m
sHYymMpeHHUT cocmoarutl, mo cobumue S peeyaapHo, a peey-
ALPHOE sWpadceHue Oan amoeo cobumua moxcem Gums noAYHEHO
8 pesyavmame (m--1)-kpamnozo npumenenus onepayuu pac-
WUPeHUS K CUME0NY HAMAAbH020 KJIMnaekca cobumus §.

Mu pokaxem Gonee obimee mpepaosenne (V), ua Kotoporo
cupaBeNuBOCTL mpefnokenusa (U) ycMmarpmsaeTcA Hemo-
CPECTBEHHO.

(V) (m—k+1)-gpamroe pacwupenue w6020 Komnaerca
muna P, umeiowezo pane k, npueodum x peeysapHomy svipa-
acenuio, npedcmasasioyemy cobumue @, muna P.

JeficTBuTeNbEO, HAYadbHHN Kommteke K, 0 Koropom
uer peub B npepdoienmu (U), mmeer 1um a,—+~M panra
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Hyab, a co6pTHe THHA a,—M ecTb He 9To HHOe, Kak cobbiTHe
S§. Taxum obpasom, mpepnoszenne {(U/) peiicTBuTenbmo AB-
JIfeTcsA NPOCTHIM clefcTBueM npeaaoskenua (V) u, caegona-
TeNBHO, HAM [JOCTATOYHO JOKA3aTh 3TO NOCHEAHEe IPeaJo-
KeHne.

Ipexpe ueM mnepeiiTn K J0Ka3aTeNbCTBY IpeflOsKeHHs
{V), BBepem oano HoBoe monaAte, Ecan f(z,, ....z,, K, Kp ,...
...,K p,) — m106oe peryaAapnoe BripakeHue B andasure, cogep-
JHameM BXOJHBIe CHUTHAAH I,, ..., Z, ABTOMATa H CHMBOJH
BCEX ero HKOMILIEKCOB, TO coGBITHEM, COOTBET
CTBYWI UM 9TOMY BHIDaKeHNIO, ML OyAeM HA3BIBATEH
coGHTHEe BO BXOAHOM andasure (,, ..., Z,), IpeAcTaBIAEMOR
peryJaspHBIM BEPayKeHHEM, KOTODOE NOJY9aeTCHd U3 BHIpasie
HuA f B pe3yJabTaTe 3aMeHB CHMBOJOB KOMILIEKCOB MX 3Hade
HOAMH H BBHI9ePHKHUBAHUA (3aMeHBH IYCTHIMU CA0OBAMH) B IOJIY
qenHoll gopMyae BceX CHMBOJOB BHYTPEeHHHUX COCTOAHMEA
aBTOMATA.

Tak, sHanpumep, AaA pacCMOTPEeHHOro BHIIe aBTomara A*
pupaskernio K vK [y Oyzer cooTBercTBOBaTH cOOHITHE
{yvzyy}vz {zy}, Bmpaxennio {KvK y} — cobuTne {evrv{ziyn
vyzyy}={zv{zyvyzy |y}, seipaxennio K — cobuiTne evx u T. 1.

Ycenopumea gepes K (/) o6osHayaTh j pas pacmmpenHbii
rkommuexe K, Tnma P, a uepes R, (j) — cobbiTue, cooTBer-
crBywouiee Bupamenuio K ,(7) (=0, 1...., m+1). Bupasenne
K ,(0) copmanaer ¢ ucxopneiM xommjexcom K p.

B Tepmumax BBefeHHbIX TOHATuH npeanoskenue (V)
Mo;kHO mepedpasupoBaTh cleAyoomuMm o6pasom:

Ecau  womnaexe K, umeem pane k, mo cobvimiu
R (m—k+1) coenadaem ¢ cobumuen Q, muna P.

Ipucrynas ¥ qoxasaTenbcTBy Upesiosienud (V), saMernn,
9T0 BHIOJHEHNE KasKIoll omepanuu paciuypeHms, B COOTBET-
crBuu ¢ opMmyaupoBroit unpensnoskenusn (V), oboramaer uc-
XopHoe Dbipaskenne: B coOmtum R,(/+1) noasnmotcs,
BooOme TOBOPA, HOBHIE¢ CJ0OBA IO CPABHEHHMIO ¢ COOHITHEM
R, (/). Onnarxo ma cmocofa pacHmupennA HeMOCpPelCTBEHHO
BHIT@KAET, YTO HyTh {, COOTBETCTBYIUMI KaKAOMY TAKOMY
HOBOMY CJIOBY A, MoJiydaerca us myTu [, COOTBeTCTBYIOIIEro
HEKOTOPOMY CIOBY cobmiTua R,(j), ¢ IDOMOLIIbI0 BCTAaBOK
OUKJNYECKHX NyTell, HAUNHAKMUXCA I KOHYAIOUINXCSA ONHUM
n Tem ske cocTonnuem nyTu /. HavanpHoe n KonegHoe cocTOsM-
HUA TyTH TpH 3TOM He MensiorcA. [loaTomy caomo A Beerpa
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octaeTcA NpmHAHJNe;RamuM cobmtmic Tama P. Tem cammm
JloKkazaHo, 94To npu JawboM j, B ToM 4ucje U Opu j=£k, uMeer
MecTo BKmiodeHne R, (m—j+1)c Qp.

Temepb, paa Toro 4Tobn poxaszaTh npefaoxenue (V),
AOCTAaTOYHO YCTAHOBHTb, UTO

QpcRp(m—k4-1). (1)

CopaBeniuBoCcTh 3TOTO BRIAIYeHMA OyaerT NoKasana HMHIYK-
nueid mo pamry k. Jlna k=m copaBepnuBocTts (1) ogesupnHa,
HOCKOJNbKY HAJA BCAKOTO Komniaexca K, |N | panra m coor-
BeTCTBYIOIlee eMy coluiThe 4|V | uMeeT Bua {T; va;, v... vZ;,}
0, B CHIy oNpeflelleHus KOMIJeKca THOA a;/V,], BRI0IaeT
BCe CJIOBA, NePeBOjIfINHMEe ABTOMAT M3 COCTOAHHA @; B COCTOA-
HHE @;, MHHYA BCE OCTAa/bHbe COCTOAHUSA.

Taxum o6pazom, cupaBeauBocTh BKaueHNR (1) naa scex
TANOB P pamra m MOjxeT CYMTATHCA YCTAHOBJEHHOM.

MpeanonoskuM Temeps, 9To BKAwYeHHe (1) noxkazaHO fAA
BCeX 3HavYeHmil pamra k, GoabmmX deM p; NOKaM<eM CIpaBef-
nusocth (1) mua k=p. Ilycts dukcmpoBann IPON3BOJbHMIMA
tan P pamra p U NpOHM3BOJbHOE CAOBO ¢ H3 colmTHA (),
tana P. TpeGyeTca aoKasaTb, 4TO CIOBO ¢ NPHHAJLJIEIKHT
cobutnio R ,(m—p-4-1), koropoe MH pas KpatkocT:m Gynem
0Go3HavgaTh mpocTo depes R.

PaccMoTpuM OT/le/BHO BA CIyTaf.

{-icayaai., Paur p Gonbme HyIA; THN HMeeT BHJ
a,N]. HOyrs {=(a;,q), ompesennemuil COCTOAHMEM @; U CIIO-
BOM ¢, GyeT B 9TOM CiIydYae HAUNAATECA W KOHYATHLCH COCTOA-
HueM a;. IT0 06CTOATENbCTBO MO3BOACT NPEACTABATL NYTh [
B Busie [=a,l a,l,...a;l,a;, rpe ypesannbie (C BbI9ePKHYTHIMU
HAYaJbHHM M KOHEYHHM COCTOAHHAMH) IyTH [,,[,,..., [, He
cofiepiKat cocToanusn a; IlongoabKy Bhipasenne R =R (m—
—p+4-1) B paceMaTpuBaeMoM caydae 3aKI0UeHO B UTepPaLUOH-
Hble CKOOKHM, TO 049eBH[IHO, UTO AJA [0Ka3aTelbcTBa Tpelbye-
MOTO BKJIIOUEHHA cloBa ¢ B cobuitme R 10cTaTO4HO MOKA3aTh,
qTO BCe CJ0BAa, COOTBeTCTBYWOmHe OYTAM a,l.a;,..., a,l.a;,
cofjeprxatcs B cobutum R, CrepoBaTenbno, He Hapymas
0GMHOCTH, MOKHO MpefmOJaraTh, 9T0 CJI0BO [ Comep:uT
CHMBOJI @; JUMb B HaUajle H B KOHLE.

HpencTaBuM Tenepsb ci0BO [ B BHAE

= 4Ty, (am.hxam) Zn, (am;h‘:ama) Lyyoss (a”‘rh!a”‘r) ZnpQje (2)
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3neck NyTh amh @m,==¢, He CONEPKHMT CHMBONA @; HYThb
g,=0mh,am, HE COJEPIKUT CUMBOJIOB @; U A, # T. A. OnHUM
CJIOBOM, Ka K bIH U3 BEJleIeHHbIX B CKOOKYU nyTeil He CONeP:KUT
HA OAHOTO M3 CHMBOJIOB BHYTpPEHHHX COCTOAHHH, BCTpedaio-
IUXCA B IBHOM BUJe B BhpayieHnH (2} cleBa OT 3TOTO NyTH.
JloGuThca TaKoTo MpeACcTaBlieHUs C0BA [ MOMKHO CJe/lYIOmuM
O9eBUJIHEIM CTIOCOOOM: HY)KHO BHEIUTE CAMEI JIEBHIT U1 caMHlil
OpaBetil M3 CHMBOJIOB @,,; TOTJAa B ocTapmeiicsa (mpaBoii)
qacTH OyTu [ CUMBOI @, YiKe BCTpedaTbes He Oyner. B aroit
ocraBHIelica 9aCTH CJI0BA HAXONHMM CAMBIA JIeBHII CHMBOJ @y,
U BbIleJIfeM HOBbIil y9acTOK MyTH: OT CAMOTO JIeBOTO CHMBOJIA
@m, Bo camoro mpasoro. [Ipomommana unopoGueM oGpasom,
MH monyiuM TpeGyemoe pasbuenme mytu [.

Ilockonbiy B myTu [ Mo ycloBHIO Be MOTYT BCTpeIaThca
CEMBOJHB COCTOSHAH M3 MHOMecTBa N, TO MH IpHXOAMM
K 33KJI09eHUI0, 9T0 NyTh g =y A a; HMeeT THI a, [N, a/]
U COJ\eD/KHETCSA, CJIEefl0BATENbHO, B coBkITHN Cayn,[N,a) + DYTH
g, copepuutes B cobutun g, (N,a.0,,] ¥ T. A

Jlerko 3ameruTh TaKKe, 9T0 OyTh [ mojydaercs u3
OpOCTOro OyTH lu=a,xnnam,a:n,a,,.,x,b voo @ Tn,@; B Pe3yib-
TATe MOACTAHOBKHA BMeCTO COCTOSHHM @y s Gm,s.. s Gy, COOTBET-
CTBEHHO NyTel g,, g,...., £,- Ho myTs { mocie pubpacupanus
HAYAJNBHOTO ¥ KOHEUHOTO COCTOSTHUI BOHNET, 01eBANHO, B KOM-
miexc K, tuma P=aq, |N]. [lopcranoska nyTtedt g; B myTs [,
COOTBETCTBYeT NOJACTAHOBKe NMpH 00pa3oBaHUYM pacHIupeHus
K,—-Kp (1): xampuil 3 nyreil g, nofcTapiaseTca B TO Ke
camoe Mecm nyTH [,, KyAa OpH pACIIMpPeHHH MOACTABJIAETCA
KOMIIIEKC TOTO e THIA, 9TO 1 nyTs g;. Ho Bce moncraBnsemsre
KOMIJIEKCH WMEKT paHrn, OoJbumme, 49eM p, u HOTOMY,
COTJIaCHO LPEANOJOReHNI0 HHAYKUMH, cOGBTHE, COOTBET-
cTByIiee JNHOOOMY M3 9THX KOMILIGKCOB, COAEDIKHT CJOBO,
COOTBETCTBYIOME® TOMY M3 HyTell g,.....g,, KOTOpHi HMeeT
OJIAHAKOBHIA ¢ MAHHLIM KOMIJIEKCOM THII.

Ipn mepexome or pacmupenusa K, K pacOHUpeHHI0
K, (m—p-+1) Oyner cosepmeno m—p maros, 9To, MO
Ope/IOKeHNI0 MHAYKUMH, OKa3blBaercd  JO0CTATOYHEIM,
gyTo0H BCE MOACTaBJEeHHHE IpPM NepBOM PACHIHDEHNH KOM-
nieKch (oHM HMeloT panr p-+1 ¥ BrIIe) NpeBPaTHJIHCH B CO-
OTBETCTBYIOIIME UM COOHITHA.

Temepp ACHO, 9TO CHOBO ¢, COOTBETCTBYIOmee NyTH [,
MO3KeT OHTH MOJydeHO B Pe3yJbTaTe PACKPLITHA PeTyJIAPHOrO
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srrpaskenua K p(m—p-+1). Cnenosatensuo, g€ R, (m—p-+1)
H, BBUJy NPOUBBONBHOCTH ¢ B3 (,, MH moaydaeM TpeGyemoe

BKJAIOTeHHE!
Q,cR,(n—p-+1).

2-1 cnydvait. Mupekc P papen nyaw; tun P umeer
Bug a, -~ M. Ilyte I=(a,, q), ompenensemuil cocToamueM q,
M CIOBOM ¢, OyleT HaUMHATLCA COCTOAHHMEM @, W KOHMYATBCA
OAHAM M3 COCTOAHHM a,,, muomecTa M. B aTom cayuae goxa-
3aTeJBCTBO BEleTCA AHAJNOIMYHO HepBOMYy ciaydaw. OTnudue
3aKJI09aeTcAd JNIOb B TOM, 9TO NEPBHIH 3TAall paccysjeHuit
OIlycKaeTcH, U cpasdy cTpoutcs pasbueHue nyTH [, aHAJIOrHY9-
moe pasbueHmio (2), HO BCe ’Xe HeMHOI'0 OT HELO OTIHYAIO-
meecH:

l= (alhoax) xn, (a’m,h’la’m\) voo Tnp (amrhramr)' (3)

3neckh, KAk U B MepBOM caydae, B IIepBoil ckoOKe g, Bhfe-
JIEHO caMoe JieBoe M CaMoe IpaBoe BXOKJeHHe CHMBONA @,
B 0yTh /, BO BTOpOil — caMoOe JieBoe H caMOe MpaBoe BXOLMie-
HHUe CUMROJA @, B OCTaBIIyocA (IpaByo) 9acTh nyTu. B maan-
HeliieM paccy:RAeHAA NPOBOJATCA TOIHO TAK IKE, KAK M
B IIepPBOM cJjydae, H MO3TOMY Mbl WX IIPOBOJAHTH He OyneM.

Hpepmomenne (V), a sumauur, n npepsaoxenue (U) poxa-
3ano. TeM camMBIM NOJTHOCTBIO OGOCHOBAH aNI'OPHTM AHANM->A
AAA caydas KOHeUHHX asToMatop Mypa.

Aseopumm anaausda 04a cayvas KOHEUHBLL a8MOMAmos
Muau ortaudaeTcs OT IOCTPOEHHOI'O AJTLOPHTMA JUINBL OAHOM
fieTanplo. A MMeHHO, IIOCKOJIBKY paccMaTpuBaemoe cobbThe
S npepcraBiuderca B faHHOM apToMaTe Muam A ¢ HaYaJIbHEIM
COCTOAHHEM @, He MHOXKecTBOM M BHYTpPEHHHX COCTOAHNIT,
a MHOMecTBOM /N BBIXOHLIX CHTHAJOB, HeoOXOAMMO HHade
¢TpouTh HAMANABHHA KOMIJNeKC. DBMecTo KoMImieKkca Tuna
a, - M B 3ToM ajroputve crponTcsa Komnuekc K tnna a,— N.
Komnnexce K npeacraBaser co6o0 U3 BIOHKIMI BCEX MPOCTHIX
nyTeil ¢ orGpomennod nocinepnell 6yKxBod, KOTOpble OKAHYM-
BAIOTCHA BCEBOSMOMKHBIMH MAPAMH 4, _ T;,, AAIOIIUMYH IPHA IOA-~
cTaHOBKe mX B (yHKHHMIO BHIXOAOB aBTOMATA A BHIXONHBIE
CHI'HAaJIbL, anHannemamue npeaCTaBAAIOUIEMY MHO?HBCTBy N
B ocTanbHoM aAropuTM aHau3a KOHEYHHX aBTOMaToB Mujn
HUYeM He OTJHYAETCH OT AaJIrOPUTMA AHAJAN3A KOHEYHBIX
asromatop Mypa. Herpyano Buperb, 910 AJA HEro OKasbl-
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BalOTCA NPHMeHMMHMH Bce IIPHBefleHHble BEIIIE PACCYRICHNA
H A0Ka3aTeJbCTBA.

Wz paccMoTpeHHA NOCTPOEHHOTO B HACTOAMIEM maparpade
aJTOpAUTMA AHAJNM3A HENOCPE/CTBEHHO BHITEKAET CIpaBe/lJiv-
BOCTb CJAEAYIOINETO IpeAaoHieHns.

5.1, Ecau cc6umue S npedcmasieno 6 KOHEUHOM ABMOMAME
Muau uau Mypa ¢ m cocmoaAHUAMU MHOHCECMBOM GHLIOOHBLT
CueHan08 (uau MHOICECMBOM GHYMPEHHUTL COCMOAHUL), Mo 3mo
cobumue peeysspHo U donycraem pecyAAPHOE GLLDANHCEHUE,
yukauneckaa eaybuna Komopozo ne npesocxodum m.

YUro0n ybeqnThca B CHPaBEJIHBOCTH TOTO NPEJIIOKEHAA,
AOCTATOYHO 3aMeTHTh, YTO PeryJaApHOe BHpajkeHHe JJisA cOOH-
Taa §, moaydaemMoe B pe3yJbTaTe IPUMEHEHHA aJTOPUTMA
aHANM3a, KOHCTPYHPyETCA ¢ NoMombi0 m-1 pacmmpeHus
peryaspuoro BupaskeEna K, nukamdeckad riyOnaa KoToporo
pasHa nymo. [lpm sToM mocsie mepBOTO pacimpeHMA LHKIH-
YecKad TyOHHA BHIpajKeHHA OCTaeTcd pPaBHOH HYIIO, 4 IOCIHe
KaK[OTO CJefYICILero yBeanduBaeTcs He Gojiee 4eM Ha efiu-
HHny. B saraovenne HacTosmero naparpada paccMOTpHM
HECKONbKO IPHMEPOB AHAAN3a KOHEUHHIX ABTOMATOB.

Mpumep 1. Homeunnit aBTOMaT A ¢ Tpems BHyTpeH-
HEME cocTosipuamH 1, 2, 3 M ABYMA BXOAHKIMH CHIHAJaMH
z ¥ y sanam tabanieil nmepexonos 11.5.

TatGaunna I1.5

R

z 2
1

[SCR

3
2

Tpebyerca mafiTn perynsApHOe BHpaKeHWEe AN COGHTHA
S, npeLCTaBJIEeHHOTO B 9TOM aBTOMaTe MHOMKECTBOM COCTOAHMI
(1, 2) npm HadambHOM cocTosnmm 1.

Pemenune. HemocpenctBerno me Ttaba. !1.5 maxommm
nHaganpHbil KoMmieke K =1v,z, m Kommaekcu Tunos 1,
213

K,=lyvzzz},
Koy {yv’c x,z},
K,={yvz,z 2}
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OcranbHEe KOMINIEKCH MH BHIIOHCHBATE He Gynem, Io-
CKOJbKY OHH JIerKo HaXOHsATCA Ha OCHOBe KoMmiekcos K,
K, K . llpameHsem vueThipe pas3a ONepanui pacildpeHHs:

1-e pacmmapenne:

K=1vz,—K vK 2K, =K, (evaK,).
2-e pacmupenne:

K, (evme]) = {yvz,x,x} (evz{y}) —
_’{nyKame:n. alx} (eve {y})

3-e pacmupenne:
{yvak @K 02} (evz {y}) = {yva {y} 2 {y} 2} (evz {y}) =R.

[lockoiaLKy omepamus pacIupeHusi, OPHMEHEHHAA K BHI-
paxkenuio R yXe He MOKET ero 43MeHATH, AajabHeMHImime
pacmHpeHAs CTAHOBATCA HM3JINMHNMU, a BhIpa’KeHNe

R={yva{y}z{y}z} (evz{y})

npeacTaBafeT co00l0 HCKOMOe pPeryJfpHOe BHpa)KeHHe NJA
cobmrasa §. 3aMeTHM, 9TO B 3TOM cAyYae He HOTpeGOBANOCEH
yeThipeX paclImpenuil, IPefyCMOTPEeHHHX B aATOPHTME CHH-
teaa. Takum o6pasom, aucao m-+1 npeacrasaser coborwo aumb
BePDXHKWK FPpPaHb 9YACIa HeOOXOMUMHX pacmupeHui;
B OTAENBLHHX CJIyYafX 3Ta IpaHb MOKeT W He JOCTUraThCH.

Mpamep 2. Homeunuil aBToMaT A ¢ 4eTHHM 9uCJIOM
cocroarni 1, 2,..., 2n u ¢ ABYMA BXOAHBIMHA CUTHAJaMu £ U Y
sanan rabmuneit mepexopos 11.6.

TaGamnpa IL, 6

i 2 3 4 ) ] ven | (2h—1)] 2n
z | 2 | 1 4 | 3| 6|5 2n | 2n—1
vy | 1 3 ]2 |5 | 4|7 2n—2 | 20

Tpebyerca maiiTu peryisproe BHpakeHHe JAJA COOHTHA
S, npeacrasiennoro B asTomaTe A cocrosnneM 1 mpu mavann-
oM cocrosann 1.

Peme s ue Havanemmit komoaexc K cocrout n3 enun-
creensoro nytm K=1., IlpomsBeps mepBoe pacmupense,
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nonyuuMm supaskenne K (1)=K,. Ua 1aba. I1.8 mmumo, uro

K,={zz2vy}, K,,={y.y}
Kl[l, :I={x¢x}1K;[|. n,.|l={y1y}' voey K(m—nn.l, eyt
={.1:,,,:c}, K:nh, { PR, :n-11={y}‘

ITponssens BTOpoe pacmIMpeHHe, MH OpHAEM K BHpa=

HEeHHnIo:
K (2Y={yvzK ,,yz}.
[locme Tperhero pacmmpeHENs NOAYYHM BHIpa)ieHHE
K (3) = {yvx {yKa I, :ly} x}'

Herpyaso smaeTs, 9To, mpomoishas mofoOHEM oGpasoMm,
Ml Ha 2n-M PACIIHPEHAN DPHJEM K BHPAaKEHHI)

K(2n)={yvx{y{:c{...{IK,,,[,_,'_“',,,_,]:r}...}x}y}x}
7 Ha (2n-1)-M pacmmpeHNH — K BEIPaeHUIO
R=K (2nt+1)={yva{y{z{.. (= {y}z}...}z}y}2},

AMelolmeMy OHRANYecKylo raybmmy 2n. 39T0 BHpaskenne B
GyneT MCKOMHM perylADHHM BHpajendeM AAR cobutua S,

3ameTdM, YTO B PacCMOTPEHHOM UpHMepe JOCTHIaeTcsl
BepXHAA TPaHANA NUKAHIecKoft TayOmBEN peryasaproro BH-
pakeHHA RaA COOHTHA, HPEICTABICHHOrO B ABTOMATE, KOTOpasn
Orna mafinena B chopMyAHPOBAaHHOM BHHIe Mpefao:kennn 5.1,

[Ipumep 3. AsproMar Muan 4 ¢ ABymMA BEyTpeHHMMA
cocrogunAmy 1,2, NByMA BXONHHIME CHTHANAMA Z, § U ABYMA
BEIXO/IHEIME CHIHAJaMA 2 B ¥ 3a7aH Talampeil mepexopoB
I1.7 u raGmuneii suxopos 11.8.

TaGauna 11.7 TaGaunga I1.8

1 2 ‘ i

4
z

x
Yy

Lol ]
Lol

w8

Haijite perynsprHoe BHpa)keHHe AAA cobmTmA S, npea-
CTAaBJEHHOTO B asiovare S BHXOJHHIM CHIHaJOM v (up:
HaganbEOM cocrosHEm 1),



94 ABCTPAKTHAA TEOPHA ABTOMATOB (P, II

Pemeunne. Haxommm navampmpii kommiexe K ==
== ,2,ZV,T,J, & TaKke KoMmIekcs tumoB 1 m 2

K,={yvzy}, K,={zvyz}.
IponspoanmM HeoGXOXMMEIE pACIIMPEHHA:
K= 1 LIV, ZY —%leszxvK‘szmyz
=K 2K, (zvy) = {yvz y} 2 {z} {zvy} —
—{yvaK .}z {z} (avy) = {yvz {2} y} 2 {z} (2vy).

IMocnenHee BeIpasseHue I JaeT HCKOMOS BHIpAyKeHue JJIA
cobmtna S:

S={yvz{z}y}z{z} (zvy).

§ 6. OcHoBHOIi anropuTM CHHTe3a KOHEYHBIX ABTOMATOB

OcuoBHofl 3apadefl macroAmero uaparpada HABJIAETCH
NOCTPOEHNE AITOPATMA CHHTE3a BUOJIHS ONpeJ e
JEHHH X AaBTOMATOBINO NPEeNCTABAAEMHEM
umua cobmTnam ChHavana mo Oygem pemarth Taxk Ha-
3HBaeMyl0 obwyrno npobaemy cunmezd BUONHE ONpe/eleHHBIX
KOHEedYHHX aBTOMaTo B. [IpuBeneM Tourywo dopmy-
TUPOBKY 9TOH mpoGiaemer.

Tpedbyemcs nocmpoums aizopumMm, Komopuil noaeotas s
no awbomy KoHeunomy muoxcecmay M pesysapuvix cobwmull,
3A0AHHBIT COOUMU PecYJLDHBMU BUDANCCHUAMU, HaATodUMb
mabauyy neperodoe U ewT0008 KOHEUHO020 6nOAHE onpedeteh-
nozo agmomama Muauw A w ommevennyio mabauyy nepexodos
KOHeuH020 6noAHe onpedeiennozo asmomama Mypa B maruzx,
umo ece cobvimus muoxcecmea M npedcmasariomes KaK 8 asmo-
mame A, mak u 6 asmomame B nekomopulmu MHONCECTEAMU
Ur 6BTOOHBLT CUHAR0E.

OnmcriBaeMElll Miyke ANTOPATM, PpelIAIOMMIA YKA3AHHYIO
npo6ieMy, MBI OyHeM HA3BIBATL OCHOGHBIM GA20DUMMOM CUH-
mesa Konmeunuxr asmomamos. HamoMHIM, 910 cOTIacHO NPUHA-
TOMy paHee COTJAlIeHW0 NpejcTaBienne cobwtuil Gyger
paccMaTpMBATBCA ¢ TOYHOCTBIO N0 NYCTOro €JI0OBA, KOTOpOE,
TakuM obpasoM, OymeT HIpaTh JUINE Cay:eGHY0 poib.

Jnsa mocTpoeHMs 00miero aArOpHTMAa CHHTE3a JOCTATOUHO
HAay9IATBCA CTPOHTH IO TIPEAICTABIAEMBIM WMR COOGHTHAM
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aumb KoHeunnle aBToMathl Mypa. B camom gmene, moctpems
apromatr Mypa B, mnpexncraBnsiomuil sajiaHHOe MHOMKECTBO
peryIsapHuX co6urtuil M, MBI MoKeM HHTepHpeTHPOBATH €ro
Kax apromMatT Muman A cmocobom, omncanmuniM v § 1 macrosa-
meit raaps. Hak Ouso moxasano B § 1, asTomati A u B naay-
HUPYOT OJJHO B TO e aBTOMATHOe 0ToOpas;KeHHe, M CJIe0Ba-
TeJIbHO, IPEeiCTABIAIOT BCE COOBLITUA MCXOAHOTO MHO!KECTBA
M OpVMHAKOBHIMA MIIO}KCCTBAMH CBOMX BLIXOJHBIX CHI'HAJIOB.

B cBomo ouepens, pemas zagady cuuresa aBTomara Mypa,
MEl MOJKEM, B CHJy peayabTaToB §4, CUMTATH, ITO 3alaHHbIE
HAM peryJisipusie cOObTHA TpeOyercs MpeNCTABATh He MHO-
JKECTBAMH BEIXOJHBIX CUT'HAJOB, a MHOMKECTBAMH (BHYTpeH-
HHX) COCTOAHMIl aBToMarTa.

HOnsa toro uro6n mnepeiiTH oT NpefAcTaBieHAA COOHTHI
R,.....R, B asroMmate MypanmosxecTBaMu COCTOA-
Hu i lineJlCTaBJIeHHIOIJIXMHOH\QOTBB.MI/I BH X 0 -
HH X CHUTHAaJJO0B, AOCTATOYHO B KAYECTBE BLIXOMHLIX
CHTHAJIOB B3SATh Pa3/JUYHLE MNOJMHOKECTBA 3aJIAHHOTO
muokecTBa coburuii (R,,....R,) u oTmMedarTp Kawpoe
COCTOSHEE @ ABTOMATA MHOGKECTBOM BCEX TAKHX COOLITHI,
KOTOpHE MpeACTABIAIOTC. STHM COCTOSHHEM (TO eCTh TaK®WX
coOnITHIl, KOTOpBIE comepsKaT ClOBA, HePeBOAAMINE ABTOMAT
M3 HAYAJBHOr0 COCTOAHUA B PACCMATPHUBAEMOE COCTOAHUE @).
B wacrHocTH, cocTOSHUA, He NpeiCTABIAKOMUE HE OJHOTO
U3 3ajaHHBIX COOHTHH, OTMEYAIOTCH HYCTHIM MHOKECTBOM
cobpTnit. Onucanueiii cmocol OTMETOK COCTOAHUI AaBTOMATA
Mypa B Mbl HA30BEeM KAHOHUNECKUM CROCOOOM OMMEMOK.

IpuMensas xkanoHMYecK:mil cmoco6 OTMETOK, MH MOJYIHM,
KaK HeTPYAHO BHAETh, Hpe[CcTaBjeHie J0060r0 3aJaHHOTO CO-
GoiTEs R, MHOYXECTBOM BCEX TeX BHIXO[HBIX CHIHAJOB, KOTO-
pEle B CBOeM coOCTaBe cofep:kar aTo cobmrme (i=1,..., p).
Wcxmovenre MosieT COCTABHTD JIUINE IIYCTOE CIOBO (eCIH OHO
BXO[UJIO B 3afaHHOE cOOHITUE), MOCKOJBKY NMYCTOE CIOBO He
MOKeT OBITH TpeCTaBIeHO HHKAKAM BHIXOMHLHIM CHTHAJOM.
Takum o6pasom, npy UCOONB30BAHNN KAHOHUIECKOTO ¢10co6a
OTMETOK 3a/laHHBe COOBLITHA IPeJCTABIAITCA MHOMECTBAME
BBIXOJIHEIX CHTHAJOB (OTMETOK) ¢ TOYHOCTBI0 [0 MYCTOTO
ClIOBA.

Tlepexoas K WOCTPOEIHI0 OCHOBHOIO AJTODHTMA CHHTE3d
KOHETHH(X ABTOMATOB, YCJAOBUMCSH, 4TO BCe Te M3 HCXOMA-

HHX NJIA aJropuTMa peryJifipHeX Belpasenmit R, ..., R,
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(npencrapiARMEX 33ajlaHHEE peryiApHbie COGBITHA), KOTOPEIQ
ABJAKTCA MHOTOYJ e HAaMH, OylyT Bcerja 3aKiIlOUeHH
B o0n9HEE (HeMTepalHORHEE) cKoOKH. IT0 yciaoBue Mu Oynem
HasBIBATh [CA06UEM RPASUNBHOCMU 3aRUCW DPeTYIAPHHIX BEHI-
paskenmii. flcHO, 4T0 HeoOXOMUMOCTL BHIIOJHEHHA 3TOTO
YCJOBHUA HUCKOJBKO He Or paHMIuBaeT oGMHOCTH MOCTPOSHHUA,

Mecmamu B NpaBHIBbHO 3ANHCAHHOM peryJfApHOM Baipa-
skenun R mapx andasnrom X=(z,, ..., ,) MB yCAOBEMCH Ha3H-
BATh CIEUHANLHO BBOJUMEE 3HAKU pasdesa (BepTHKAJILHEE
JMHAHK), CTABAIMAECH MEMAY JIOGLIMA JBymA 3HAKAMHE 3TOTO
pBHpa)keHuA (3HaKaMm B BHpakeHmm R aBaATca OyKBH
andapura X, CHMBOA DIYCTOro CIOBA €, 3HAK AUIBIOHKIHHE,
uTepalumoHHbe u o0n9HEIe cKOoOKu). HpoMe BTHX Tak Hasbi-
BAaEeMHX pa3deasiouyyuT Mecm BBONATCA elle ABa MecTa — Hd-
vaabroe u Koneunoe. IlepBoe m3 HEX pacmoiaraetcs cjiesa OT
ciMoro JeBOoro 3HAKa BHpameHua R, a BTopoe — cmpasa
0T c4dMOTO NpaBOTO 3HAKA.

B kadecTse mpmMepa paccMOTpUM PasMETKYy MeCT B pery-
aApHOM BHpawkenmu R=zvz{yvz}. Ilpupenennoe k npaBuis-
Holt dopme, 310 Bripaskenue npuobperaer sux R=(zvr{yvz}).
Ilocte nDpmBeeHHA MOKHO NPOU3BECTH pPas3METKY MeCT:

J(?[zg All—T!{IyIVIZI }1|0)1|1 )

Taxkum o6pasoM, /laHHOe peryjApHOe BHpaKeHHe HMeeT
Becero 11 mecrt,

Haunem Teneps passepmuisams namnoe peryisapHoOe BHpa-
MeHne B CJOBO, TO ecTh IOCAeN0BaTeNbHO, OykBa 3a Gyk-
BOH, BHEIDUCHEIBATL KaKoe-J1u0OO CJIOBO M3 NpenCcTaBJIAEeMOro
umM cobmtusa. Ilpm Takom pasBepTHBaHHH, DPOM3BOAHMOM
B COOTBETCTBHH ¢ HODANKOM aelicTBUil, YKa3aHHEIM B Bhipasike-
HEH, MB Oy#eM OCymecTBJATE mepeXOXE OT OLHOrO
MecTa JAHHOrC peryJaApHOT0 BLIpa;KeHHA K APYromy, of-
OpaBJAAAChk OT HAUAJBHOTO MECTA W B33aKAHIUBAA KOHEYHHIM
MecToM. EcTecTseHHO pasiuvaTh [Ba BUAA TaKuX nepexo-
noB — Henocpedcmeennwii nepexod w nepexod vepes Gyrey
0CcHO8HO20 aagasuma X, B KOTOPOM 33aJaeTCA NpeicTaBiifeMoe
BHIDasiieHMEM COObITHE.

PaccmoTpnM B KavecTBe IpEMepa NPOLECCH PasBepThiBa-
HHUS pPasMedeHHOro shile BEIpa;KeHHs R B npuHajJexamue
npejcTaBiAeMoMy UM coOHTHIO ciioBa 2 u zy2. Ilpu pazsepTh-



§ 6] OCHOBHOR AJI'OPUTM CHHTE3A KOHEUHEIX ABTOMATOB 97

BaHNM BHPayKeHUA B IIePBOE CAOBO MH JOJKHH OCYLIEeCTBHTH
HeNOCPeACTBeHHBI# nepeXxof OT Ha9anbHOTO MecTa 1 K MecTy 2,
nepexop depes OYKBY 2 OT MecTa 2 K MeCTy 3 H, HAKOHeI,
HeImoCpeACTBeHHbI{ mepexof OT MecTa 3 K KOHedHOMY MecTy 11.
IIpu pasBepTeIBaHUA BHIpaKeHHS B CIOBO ZYZ HOPAROK
nepexofoB fyaeT clefyOmUM: HeNOCPEACTBeHHEH nepexoy —
or mecta 1 K mecty 4, mepexop depes GyKBy £ — OT MecTa 4
K MecTy 9, HeNOCpejCTBeHHH{ mepexof — OT MecTa o
K MecTy 6, nepexon uepes OykBy y — oT MecTa 6 x mecry 7,
HeIOCPeACTBeHHKI mepexos — oT Mecta 7 k wecty 10,
HelocpeACTBeHHEHA nepexon — oT Mecta 10 k Mecty 8, mepe-
xon depe3 GykBy z — oT mecta 8 k mecty 9, HemocpesncTBeH-
HHEIT nepexopy — oT Mecta 9 k Mecty 10 m HenocpencTeenumiil
uepexog — ot mecra 10 x mecty 11.

Ilycte R — perynaprOe BhHIpaikeHHe, ¢==; T;,...T;j—
NpPOU3BOJLHOE CJIOBO BO BXOAHOM anxdaeuTe coOmTHA, mpes-
CTaBIAEMOr0 BHpakenueM R. YcI0BAMCA TFOBOPHTH, 9TO
MEeCTO & B BHpaskeHHu R cessano cioBom g ¢ MecToM P B ToM ke
BHPAXKEHNAH, €CJI¥ OT MECTa 0 K MecTy [} MOKHO mepeiitu ¢ mo-
MOIIBI0 9epefOBaHuA J000ro 9UCAA HENOCPEACTBEHHLX Iepe-
X0/10B U NePeX0A0B deped OYKBEL i, ,T; ..., T;, CAOBA §, B3ATHX
10 OAHOMY pa3y B TOM MOpAAKEe, B KAKOM OHH BXOAAT B CIOBO.
Mu 6yaeM ynoTpeGasaTs TawKe APYryil0 TepMHHOJOTHIO, TO-
BOpA, 4TO MecTo B g-caedyem 3a MeCTOM o BCAKHME pas, Koraa
MecTO G CBA3aHO C MecToM B cioBom g.

YciaoBEMCA rOBOpPHTH, 49TO MecTo P nodwuneno mecmy a,
ecaH OT MecTa O X MecTy P MOWKHO HepeiiTH ¢ MOMOIIBI
OAHNX JIUME HeNOCPeJCTBEHHHIX MepeXofoB, TO eCTh, HHAUE
roBOpA, €CIM MECTO ¢ CBA32HO C MECTOM  MYCTHIM CJIOBOM €.

W3 ompemen~uns onepamuii 1 HOPSAAKA WX BHIIOJHEHHS
B aare6pe coOLITH# HeNOCpPEACTBEHHO BHITEKAKT CJeAYyIOMTe
npasuia NROONUMEHUS MECT 8 PEYAADHBT BbLPANCCHUAT:

1. Hauazsvrble mecma acexr mepmos MHOZ0NAEHA, NOME-
Wenno20 8 Oo6MUHBE UAL UMEDPAYUOHHBE CKOOKU, noduuneHt
Mmecmy, HATOOAWEMYCA HENOCPeICMBEHHO CAE8a OM OMEDBLEAI0-
wetl ckobku us napw ckofok, 003eMANUUT JAHHBLE MHOZ0UIEH
(MHO20UAEH 8 3MOM NPABIIE MOKCEMm BHLPOHCOAMECA 8 0THOUIEH,
8ANCHO AUWL, wmOoOb oK Obla 3aKAI0ONEH 6 CKOOKU).

2. Mecmo, pacnoaoscennoe nenocpedcmeenno cnpasa om
saxpugawwell crkobku (umepayuonHoti UAL O06bIKHOBEHHOIL)
ROGYUHEHO KOHEHHBIM MECMAM 8ceT MEPMOE MHO20MAEHA
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(8 wacmrom cayuae, 00HOUAEHA), SAKAIOUEHHO20 8 COOMEEMCM-
gyowue ckobku, 4 & cayuae umepayUOHHBLE CKOBOKk — makdce
MECTY, PACNOLONCEHHOMY HENoCPedcmeento CAead om coomaent-
cmayujet. omrpuleawell ckobru.

3. Hauasvnvie mecma ecex meprmos MHo20uieHA (8 4ACTLHOM
cayuae, 00HOWAEHA), 3AKAOUCHHO20 6 UMEPAYUOHHWE CKOGKU.,
nofuuHenbl Mecmy, pacnofoNeHHOMY Herocpedcmeento chpasa
om coomsemcmeyoujel. axpuisaouel ckobKu.

4, Mecmo, pacnosodcernoe HenocpedcmseHKo cnpasa om
CUMBOAO NYCIMO20 CA0BA €, NUONUHEHO MECTY, DACROAONCEHHOMY
HenocpedcmeeHHo ciega om 3Moz0 CUMBOAA.

5. Ecau mecmo y noduuneno mecmy B, a mecmo B nod«uneno
mecmy o, mo Mecrmo y noduuneno mecmy o (céolicmeo mpanau-
MusHOCIMU 048 OMHOWEHUSL NOOYUHEHHOCMU Mecm).

6. Haocdoe mecmo noduuneno camomy cebe.

7. A pyzuz cayuaee noduunenus mecm, Kpome mezx, KOMopse
onpedeaawmes npagusanu 1, 2, 3, 4 u 5, nem.

B kadecTBe mpuMepa MCIONB30BAHUA NpHBEREHHOH cH-
cTeMBl MPABUA YCTAHOBUM OTHOMEHHE MOAIMHEHHOCTH MeCT
[Js PACCMOTPEHHOTO BHIE peryasapHoro BeipaskeHus (1).

Mecto 1 B aTOM BHIparKeHUH, KpoMe ceGsA caMoro, 09eBHAHO, .
He N0 9MHeH0 HUKAKUM ApyTuM b e>1am. Tem ske cambiM cBoiicT-
soM oOnmamawT Takke Mecta 3,9, 71 9. Mecta 2 u 4, Kpome ca-
Mux ceba, nogunnens Mecty 1 (mo mpasmay 1), mectrab n 8 —
mecty O (mo mpasnay 1) m mecty 10 (mo mpasuay 3). Mecto
10 nopauneno (kpome camoro ceds) mectam 9, 7 u 9 (o mpa-
sty 2). Hakonen, mecro 11 mopunneno (kpome camoro ceds)
mectam 3 u 10 (mo mpasuay 2) u mecram d, 7 u 9 (no npasuay 5).

BaskHoe 3HaveHHe AJNA HOCTPOEHUA AJNTOPHTMA CHHTE3a
nMeeT NOHATHE OCHO6HO20 MeCmA B MPABUIBHO 3ATMUCAHHOM
perynspHoM BhIpazceHud, OCHOBHBIMH MECTAMM B TAKHX BbI-
PaKeHNAX CUUTANTCA [0 ONpeTeneHHI) BCe MecTa, Henocped-
CTBEHHO C JI € B & OT KOTOPHX ¢TOWT OyKBa OCHOBHOTO ajda-
BUTA, A TaKyKe HAYANLHOE MECTO.

YcnoBuMcesi TaKKe HAsHIBATH BCE MECTA, HENOCPEACTBEHHO
CHpaBa oOT KOTOpHX cTouT OyKBa ocHosHOro andasura,
npedocHosHYMU.

PaccmoTpum Tenepk NPOH3BONbLHOS MHOMKECTEO IPABUILHO
3aHCAHHLIX PeryJspHLIX Bupamenuil R, R,, ..., R,. Oro-
JRAECTBAM MeKAy cofoil Bce HavalbHHe MeCTa atny BEIpa-
eHud ® OyaeM paccMATPHBATH COBOKYNHOCTb PasIUTHBIX
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MHOKECTB UX OCHOBHHIX MeCT, BKJIIOUasg NyCTOe MHOKECTBO
OCHOBHBIX MeCT (He COjiepiKamiee HH OJHOT0 MeCTa).

Ecau &k — o0mee 9ucio sK3eMnaapoB OYKB OCHOBHOTO aJi-
$aBnTa, BXOAAMMX B AamHBe Bepakenua R,..... R, 7o,
KaK caefiyeT u3 dJeMeHTapHOH TeOPHE MHOMKECTB B OIpefese-
HHS OCHOBHOTO MeCTa, YMCAO PAa3NHIHEX MHOKECTB OCHOBHBIX
MecT Oymer papmAThea g=2k+1,

Hoctpoum Ttemepp aBToMar Mypa A, Bxogmo#t aadapur
KOTOPOro COBHAJlaeT C OCHOBHHM aladasuroM X=(z,,...,Z,)
Bhipaskenuit R,, ..., R, a BRyTPeHHUMA COCTOAHUAMH CIYsKAT
BCEBOBMO/RHHIE MHOYKECTBA d,, d,, ...,d, OCHOBHBIX MeCT 5TAX
soipazkennii. Cocrosnnne a‘z]_al, B KOTOpoe aBTOMaT A me-
PeXOJuT U3 COCTOAHUA @; WOJ AelficTBHeM BXOAa Z; oupefe-
JfeTcs KaK MHOMKECTBO &, BCeX TeX OCHOBHHIX MeCT BEIpa-
senuil R, ,..., R, KOTOpbE CBA3AHN OHOOYKBEHHEIM CIOBOM
Z; X0TA OH C OZHHM U3 OCHOBHHIX MECT, BXOJANIUX B MHO-
KecTBO ;. flcHo, 9To Takum 06pasoM ONHO3HATHO Oompene-
JsAeTCA HEKOTopas (YHKIHA TepexofoB B apTomare A.
B uacTHOCTH, B CH/Iy 3TOr0 OHpe[edeHHA, COCTOAHHE aBTO-
Mata A, COOTBeTCTBYIOLIee NYCTOMY MHOKECTBY OCHOBHEIX
MecT, o0aafaeT TeM CBONCTBOM, 9TO OHO TEPEBOJUTCA B CaMoe
cebsa moGoit Bxommoit OyxBoit z;.

B ravecTBe Ha9aJIBHOrO COCTOAHHA @, B TOCTPOCHHOM &B-
ToMaTe BHIO@peM MHOKECTBO, COCTOSIEE 13 HaYa;IbHOTO MecTa
(xoTopoe cumTaeTcA OOMUM JUIS BeeX BHpamkenud R, ...,R )
Jna Toro arobn zaBepmuTh DOCTPOEHHE ABTOMATA, ocTaeres
JUINE OTMETATE eTo cocToAHuA. [lpu aTom MBI GymeM moab3o-
BaThCA NOAMHOMecTBamA (R; , ..., R; ) 1aHAOTO HAM MHOKeCTBA
M=(R,,...,R,) peryispHEX BHpaKeHUil (He HCKIHYas u3
paCCMOTpeHHH TMYCTOr0 MHOKECTBA U €aMoro MHOkecTBa M).

Ilpumem caenyomee rpasuto omMemok: cocmoanue a;
asmomama A (MmHodicecmso ocHOSHBT Mecm evlpascenull R ...
- R)) ommewaemea muoocecmeom, codepocaujum éce me u
movko me svipaxcenus R, ..., R, KOHeunbie Mecma Komopux
noduunenst zromsa Gv. 00HOMY (OCHOSHOMY) Mecmy U3 HUCAA
Mmecm, 6TOOAWUT 8 MHONCECE0 4.

Wz onpepenenus ¢yHKUEM mepexofoB B NOCTPOCHHOM
Hamu aBTOoMaTe A 1 u3 cmocoba OTMETKH ero COCTOAHMHA Hemo-
CpeflcTREHHO BHITEKAeT cielylollee TpPeMlOKeHHe.

Caos0 q ¢ ocrosrom aagbagume X=(x,, ..., z,) mozda u
monbko mozda nepesodum asmomam A U3 HAYAALHO20 COCTMOA-
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HUA G, 6 COCTNOAHUE Q;, OMMEUELHHOE NPOUIBONLHBLM MHOKHCECTN -
8oM, codepacaupum aw06oe 8a0aHHOE pezyAAPHOE GLLPANCEHUE
R;, roeda navaavroe mecmo ewpajcenus R, ceasano ¢ roweu-
HOLM MECTOM 3MO20 GLLPAICEHUS CAOBOM .

HerpynHo BHeTh Takke, 9T0 CJOBO ¢ TOrfa M TOJBKO
TOrjja CBA3HBAET Ha9aJbHOE H KOHEYHOE MeCTa BhiparkeHuAa R,
KOT[la OHO HPAHAJJIEKHUT COGHTHIO, HpPeACTABNAEMOMY 3TUAM
BEIpa;KkeHdeM. TeM caMbIM CTAaHOBHUTCA OYEBHIAHHIM CJeLYIO-
mee OpeAJIOKEHHe.

6.1. Co6umue S;, npedcmasinemoe pezyisprbim euvpadxce-
nuem R, e nocmpoennonm avuwe asmomame Mypa A npedcmas-
ASEMES MHOHCECINBOM COCMOANUL, CodepacauyiLm 6ce me 1 MoAbKO
me COCMOAHUA, 8 OMMENAIOWUE MHONCECMBA KOMOPHL exodum
cumeon R, (i=1.2, ..., p).

Tlockonbky B mpomecce HMOCTpoeHES aBToMaTa A ME WmC-
0Jb30BAJIM KAHOHHYECKHH cmoc06 OTMETKH ero COCTOAHWIA,
TO, KaK OBJIO MOKAa3aHO B Hadvajle maparpada, MOKHO Cdu-
TaTh, 9TO aBTOMAaT 4 IpefcTaBiAeT HCXOAHBIe COOLITHA He
TOJBKO MHOMKECTBAMH CBOMX COCTOSAHHI, HO M MHOKECTBAMH
BHXOZHHX cAruasoB. Ho Torga nocTpoeHHH aBTOMAT MOMKHO
AHTepOpeTHPOBaTh Kak aBTomMaT Muau. Hpome toro, B mpo-
mecce MOCTPOEHHA HAMM OBUIO BHIACHEHO, 9TO 9HMCJO COCTOA-
HUil IOCTPOEHHOTO aBTOMaTa paBHAerca 2°+! |, rje k — obmee
qucao OykB BxogHOro ajndasmTa (cUnMTas HOBTOpeHHA) B HC-
XO[HHX peryJaspHHX BhpaykemdAX. HekoTopile mW3 9THX
COCTOAHMH MOTYT OKA3aThCA HEAOCTMKAMEIMM W MOTYT, Clle-
HO0BaTeNbHO, GbITh HCHKIIOYeHb Oe3 Ma3MeHeHHA WMHAYIHpYe-
Moro aBTomaToM orobpaskenna (cm. § 1), a, smadmt, U Ges
A3MeHEeHUA OpeAcTaBiAeMelx uM cobwruil, Takum oGpasom,
Beamuuny 2%*' ciepyer paccMaTpmMBaTh KaK  BePXHIOW
OLEHKY J[JA 4HMCJa COCTOAHHMI CHHTE3WPyeMOro aBTOMATa.

Bee ckazanHOe MOKHO Pe3lOMHPOBATH B BHME Clenylomiei
TeopeMbl CyMleCTBOBAHHA.

6.2. Cywecmeyem edunniii korcmpyrmusuvil npuem (oc-
HO8HOU AA20pUMM CUHMEIR KOHEUHBT asmoMamos), noasoasio-
wull das 1106020 KOHEUHO20 MHONCECTNEA DE2YNADHYBT coGumull,
8a0aHHBET C8OUMU peeyaspHbMu ewpaicenuamu R, ..., R,
nocmpoums Koneunvill asmomam Mypa A u koneunblll asmomam
Muau B, 8 komopwz ece cobumus muoxcecmea M npedcmas-
aswomea (¢ mounocmule 60 nYcmozo cA08a) HEKOMOPHMU MHO-
scecmeamu UT eurodnwz cusnascs. Ilpu smom wucao pasaun-
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HHT GULZOOHYE cuzHaros 6 asmomamar A u B ne npestuuaem
27, @ wucao cocmoarull 6 Kascdom us HUT He Goaee vem 25+,
ede k — obwyee wucao Gyks sxodnozo aagpasuma (cuumasa nog-
mopenua), komopvie 6xodam a sadanmntie euipaycenun R ,..., RP.

W3 pannoii Teopembl u mpefao:keHHA 5.1 BHTekaeT cmpa-
BelIEBOCTh chopMyauposannoil (HO He joxasamHoi) B § 4
TeopeMb 4.9.

Paccymnennda, ¢ IOMOMBI0 KOTOPHX OHJIa JOKasaHa
Teopema 6.2, mo3BoAAIOT 0POPMUTHh OCHOBHOM AJIrOPHTM CHH-
TEe3a KOHEYHBIX ABTOMATOB B BUJe PAAa 9eTKO GopMyIupyeMblx
mpaBuj. JTH mpaBujia Mu copMmyampyeM Taxum obpasom,
9r00b BKIKOYHUTL B QJTOPATM TaK;Ke U YOPOIMEHHE CHHTE3H-
pyeMOro aBTOMATA 3a CUYeT HCKJIIOYeHHAA HEeZOCTHIKAMBIX
cocTosinuii. Takoe HCKIIOYeHME MO}KHO, OYEBMJIHO, BHITION-
HHTb, eCJIi IPH OCTPOGHUH MepexoA0B B aBroMaTe, OTIPAaB-
JAAACH OT HAYAJBHOTO COCTOSHMS, YIUTRBATH (M BHOCHTH
B Tabauny) JAMmMb Te COCTOAHMA, KOTOpHeEe OyayT ¢aKTHIeCKH
MOABIATHCA TPU paccMOTpeHun mepexonos. Hoskle cocTosi-
HAA MepecTanyT MOABAATHCH Yeped KOHEeIH O e TMC A0
O aroB, NOCKOABKY 00mee UMCAC BO3MOKHRIX COCTOAHHE
KOHEYHO.

HpaBEJ[ﬂ OCHOBHOIroO ajgqropmTM™Ma
CAHEHTe¢3a KOHEeYHHX aBTOMAaTOB

Mpasmuano 1. 3adannbie peeyasprve cobumus (vucso
EOmopuT hpednoaazaemca KOHENHBM) npedcmasasiomces npa-
BUALHO 3ANUCGHHbBIMU DEYAADHBLMU  evipaxcenusmu R, ...
...RP. Bce mecma (rar ocnosntie, mak U HeocHoHbE) 6 smux
BULDANHCEHUAT omMmenarnmea eepmuna.mbnbmu YepmovEkamu,

Ilpasmnumo 2. KaxcGomy ocrosromy mecmy 6 evipadxce-
nuaz R,, ..., R, npunucveaemea 6 Kavecmse underca neompu-
yameavnoe yeaoe wucao. Ipu amom scem HANAALLHUM Mecmam
npunucsigaemcs 00uH w mom e UHOEKC, 4 UMEHHO uHOerc
HYAb. qmo e racaemcsa 0oCmMAALHLLY OCHOBHHX Mecm, mo OHU
HYMEPYIOMEcs 8 NpOoU38oAbHOM NOPAGKE HAMYPAALHBLMU HlC-
aamu 1, 2, ... Bee esedennvie sdece undexch. Hasviaaromes oc-
nosubimu. Ocroghble undekch nodnucvlearmes nod eepmukaib-
HULMLL YepMaMmU COOMEEmemeyouur um (0CHOBHBZ) mecm U
nodueprusaromes cnudy obweld 0in kaxcdozo us Gulpaxcenul
R,..... R, eopusonmaavrol pasdeiumenvrol vepmoi.
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Hpasumno 3. Hnoekc (ocnosunoil) kaxcdozo ocHosnozo
Mecma o pacnpocmpansiemca 8 Kauecmee HEOCHO8HO020 UHOekca
Ha éce Mecma (Kak ocHOBHbBIE, MAK U HEOCHOBHbIE), NOOUUHEHHbIE
Mecmy O, HO OMAUYHbBE oM Hezo camozo (npasuta, onpedeaiio-
wue noduunerue Mmecm, Guiaw CHOPMYAUPOBAHL 8 HACMOAULEM
napaepaghe). pu smom kaxcdoe mecmo P noayuaem, soobuje
2060pA, HEKOMOpPOE MHONCECTN80 HEOCHOSHBL UHdekcos. Bce
UHOEKCHL 3020 MHOMECTNEA ROONUCHIGAIONNCA 8 NFOUIEONbHOM
nopadke nod eepmukaivroil uepmotl, coomeememayouell mecmy
B, Huxe pasdeaumenrnoli eopusonmanvholl wepmbl. Bee
uHOekcH (KK OcHoeHBle, MAK U HEOCHO(HE), OMHOCAUJUECR
E a060MmYy npedocHOSHOMY MECMY, 3AKANMAIOMCL 8 06WYio
DaAMEY.

IMIpasnno 4 Cmpoumea mabauya nepexodoe Hekomo-
pozo asmomama Mypa A. B xauecmee cocmoanuil smoezo
agmomama Gepymes NOOMHONCECTNEA MHOHCECTNEA BCEL OCHOBHBLL
undercog. IIpu amom nodmHoxecmso, cocmoauyee us OCHOBHHLL
UHOEKC08 i s... i (k=1), mbi Gydem obosravame uepes i\vi,v ...
..vi, G RYCMOE MHONCECTNEO OCHOBHBLT UMHOEKCU8 — 38€3004-
koti (coomeemcmeyiouee €My cocmoanue asmomama A Hadvl-
gaemcea nycmuim). B Kauecmee HAuAAbH020 COCMOAHUL 6bl6U-
paemes cocmosnue O u co cmoadya, coomsememeynuwezo amomy
COCTNOAMUI0 HANUMHAEMCA nocmpoeHue mabauysl nepexodos.
Cmoabyt, coomeemcmeyiowje oCmasbHulM COCTNOAHUAM, 6bl-
RUCHBAIOMCA 8 RPOUIBONBHOM NOpAGke, HO AUWb FOCAE TNOZO,
KaK 0603HAUAWUE UL COCTNOSHUA YHCe NOABUAUCL 8 8b NUCAHHBLY
panee cmoabyax mabauyet. Cmpoku mabauysl obosnanaomes
(e npouascabrom nopadke) pasauurbimu 6yrearmi 8xodHo20 an-
dasuma aadarnozo mHoxncecmea cobumuii. Ha nepecevenuu npo-
u380.ubHOIL (2;-i) cmpoku u npouseobroeo (a,-20) cmoabya mab-
AUYBL BBLRUCHIBAEMCS COCMOAHUE (MHONCECTNEO OCHOSHBIL UHOEK-
€08), COCMOAWELE U3 OCHOBHBIT UHOEKC08 6CeXr MeX U MoAbKo
mex OCHOBHBE Mecm, KOMopule T,-caedyom 3a npedocHosHLLMU
MecmaMll, 8 Hucae UHOercoe Komopwux (KK OCHOSHBIT, MAK U
HeocHo8HBIZ) Haxodumea roma Gbl 0Jun urlekc, npuradazama-
Wull COCTOAHIIO G (6 CAYYAe HECYLECTNB0BARUA OCHOSHYWT MecTn
¢ mpebyemvimy cgolicmeamu HA COOMEEMCMEYIOWEM Mecme
mabauybl GLINUCHEAEMCA NYCMOE COCTNOAHUE).

Mpasunano 5. KHawdoe uz cocmoanud ivi,v...vix
(k=1), xomopwe o6oananaiom cmoabybl mabauybt nepexodos,
ommeuaemca muoxcecmeom (R, ..., R,,) 6cex cumeoroe mex
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U moavko mex peeyiaprur evpaxcerudl R, ..., R,, Koneunvie
MeCma KOMOL LT COOEPHCAM 8 ILCAE CE0UT UHOeKCo8 (KaK 0CHOS-
HBIZ, MAK U HEOCHOBHYT) TomA Gbi 00UH U3 UHOEKCO8 i, ..., ij.
llycmoe cocmoanue ommewacemcs nycmuim mhodxcecmeom peey-
asprbx enpaxcenuli R, ..., RF; €20 Mul 6ydem obosHavamp
uepes (). C nomowplo 66edeHHBT OMMEMOK, NPUHUMAEMBLE
sa suxoduoll aagiagum, cmpoumes omMmevennas mabauya ne-
pexodos uckomozo korewrnoeo asmomama Mypa A.

Ilpasuno 6. B cayuwae neobzrodumocmis Haiidenmnnil
asmomam Mypa unmepnpemupyemca kax aemomam Muau B.
Tabauya neperodos asmomama A npu smom npunHuMaemcs 3a
mabauyy nepexodoe asmomama B, a mabauya ewxodos agmo-
mama B noaywaemcs e peayavmame nodcmanoeru 6 e2o ma6-
auyy neperofos 8MeCmMo CUMBOA08 COCMOAHULL CUMEO.L08, OmMe-
YAOWUT MU  COCMOAHUA 8HIOOHNX CcueHAi06 (0mMemok)
agmomama A.

Hocmpoennvie asmomamil A u B npedcmasasiom 3adannbie
COORMUA MHONCECTNEAMU  CEOUX COCMOAHUL U (C MOYHOCMbIO
00 nycmoao cA08a) MHONCECMBAMU CEOUT &HLTOOHBME CUZHA108.
Cobvunue, sadannoe pesyrapuvim ewpazcenuerm R, npedcmas-
AAEMCS MHONHCECHIBOM 6CELr MEX U MOALKO MeT COCMOAHULL,
m)mopble OMMEYEHBL MHOXMCECTHBAMU , coﬁepwcaw;,umu 8 kauecm-
6e csour saemenmos ewipaxceHue R, Omo e cobvimue (3a
BHNEIMOM JULL NYCMOZO CA08A, eCAl OHO codepiacumcs 8 cobu-
muu) npedcmagasemes ¢ agmomamaz & u B muoocecmsom ecex
mexr u MmoAbko Mex GuLTOTHBEL CUeHal06 (MHONCECME, COCMOAUUL
us ewpaxcenutli R, ..., R)), komopwe codepwam & ceoen
cocmase gnpaxcenue R (i=1, ..., p). Muoxecmso cocmoanull,
OMMEUERHBIE RYCIMBLM MHow#cecmeom (), WAl 8TOOHOL CUBHAL
() npedcmasasem cobuimue, cocimoauyee U3 6cex cA08 Grodio-
20 aagpasuma, He eowedwuxr ¢ zadanupe cobuimusa.

O6ocHoBaHHE IPABUIBLHOCTH OMACAHHOTO AJIFOPUTMA COlep-
MHTCA B JOKaszaTeiabcrse mnpefnoxkenns 6.1, B csoiicrsax
KaHOHUYECKOT0 ¢moco0da OTMETOK, ONHCAHHHX B Havaje Ha-
cToAmero naparpadga, m B MeTojle HETepOpeTaniy aBTOMATOB
Mypa kak asromaros Mumn, passurom B § 1.

Heobxopumo oTMeruTs eile, 49TO B IpoIecce CHHTE3a
aBTOMAaTa MJM [0 OKOHYAHUHM dTOro MOpofecca MPOU3BOAAT
o6biuHO mepeo 003 HAa9€eH U eCcOCTOARUN N BHIXOAHBIX
CHTHAJIOB ¢ MEJbI0 YNPOUIEHHA 3amuch Tabauil Depexojos
u suxofios. OOwumo mpm nepeoGOsHAYEHHH COCTOAHWE MU
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GyaeM mpocTo HyMepoBaTh HX HATypanbHuIME ucaaMu 1,2, ...,
HCHOJb3YA AJaA 0003HAYeHHWA HAYAJbHOTO COCTOSHHAS efH-
guny. B HeKoTopHX caydaAx, BOpodeM, OKA3HBAeTCA Nele-
coobpasHnM 06Go3HA"ATH cocToAHuMa dmcaamd 0, 1, 2, ..
Opd 3TOM HAYaJbHOE COCTOAHHE 0003HA9YaeTca Bcerja Hy/JeM.

PaccMoTpuM Temepb IpuMep CHHTe3a KOHEYHOTO aBTOMAaTa
B COOTBETCTBHM ¢ ONHCAHHHEIM aaroputmom. Tpebyerca moct-
pPOUTHh KOHEUHHH AaBTOMAT, B KOTOpPOM JAJAA BXOmHOro axda-
suTa X, cocroAmero u3 NByX OykB £ u y, Gulau G MpeacTaB-
NeHH 7Ba coOmrnA: codmTHe R,, cocToAmee M3 BCEX CJIOB
8 andasure X, B KOTOPHX Bce OYKBH & HpeANIeCTBYIOT BCeM
6yxsam y, u cobuTue R,, cocToAmee u3 Bcex CJI0B B ajadapure
X, KoTOpEe KOHTIAOTCA GYKBOH Z.

[lpamenas apasuno 1, sanuceiBaeM 3agamHEe coOwTAA
B BHJie CACAYIOLLAX PeryJApHHX BHPa:CHUIH:

R ={z}{y}, R,={zvy}z
[ocre pasMeTKE MecT TR BHIpayKeHHS OpPHOOpeTYT BHA
Ri=[{|z|}{l1yl}] R=l|{lz|vly|}lz]|.

[pumenseM opaBuaoc 2, B pesyabTaie 9ero BO3SHHKAIOT
Cleyomae BhlparykeHns:

R’::J}{ |yl Ri=[{|=zlv|v]}|=
1] 72 013 |4|
B peaynbraTe OpuMeHeHEA MmpaBHIa 3 MH OOMydaeM:
=H|$J‘a {ly1}. RS =1{|z|v|y}} :r[,)
Q 2 7 37 4 ;
0| 0Jo] O 0] [0 [0]
1 111 1 3] 131 {3
— 20 2 41 14| (4

[TpnMeHeHne npasmaa 4 ODPUBOAUT K OOCTPOEHHIO TaG-
aune oepexonos 11.9.

[IpuMenenue mpasuaa 5 ZaeT HAM OTMeYeHHYK Tabmumy
omepexonos 11.10.

OGosnavas smxommwre curmamsr (), (R,). (R,), n (R,,
R,) cooTBeTCTBEHHO Yepe3 2, U, ¥, W H HYMePYA COCTOAHHA,
M ODHXOAEM ¥ OTMeYeHHON TaGauue nepexopos 11.11.
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Tabamma I1. 9

0 tVvIvs 2vy 3v5H &
z 1v3vs 1v3vs 3vb 3vs 3vd
y 2vi4 2v4 2vi 4 4

Ta6amoa Il. 10

(Ry) (R, R;) (R,) (R)) ()
0 1v3vs 2v4 | 3v5 l
x 1v3vd 1v3vs 3vh 3vo 3vd
y 2vi4 2vié 2vé 4 4

[Ipn muTepnperanuu DOCTPOEHHOTO aBTOMATA KAK AaBTO-
mata Mmin B cooTBeTcTBHE ¢ mpasmaom 6 MH moaydmm Tab-
Juuy ero Buxomos 11.12.

Ta6bamma II. 11 Ta6nmna II. 12
u w u v 2 ’ 1 2 3 & 5
11213 I 41 93 x w | w v v
y u |u ulz | z
x 2 2 4 4 4
y 313[3[51]5

TTocTpoennbre apTomMaTh mpepcraBaART cobmTHe R, co-
croanuamn 1, 2, 3, a cobutne R, — cocroannamu 2,4, Cobui-
tHe R, 3a BLHUeTOM cOfep;Kalleroca B HeM IIYCTOrO CJIOBA
IPeACTABIAETCA TAKiKe BHXOAHLIMA CHTHAJNAMH U, W, & COOLI-
tne R, — BuXoaHwMn cursazamu v, w. Cocrosnmem 2 num,
9TO TO ’Ke CaMoe, BHXOJHKM CHTHAJIOM W NIpPECTABJICHO I e-
pecedenue coburuit R, u R,

Jlerko BmpieTb, WTo mpm NpeacTaBiAeHHH a000ro MuO-
’ecTBa COOLITHI BO BroJHe ONpefieleHHOM aBTOMaTe OKA3LI-
BAalOTCA ABTOMATHYECKH UPeACTABJACHHEIME BCEBOIMOYKHKE
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nepecedeHNA u oOBeguuaenusa coberuit aTOrO
MHoecTea. HeTpynmo BHaers Taxme, 9T0 OyAyT HpeACTaB-
Jens U BCe A ONOAHeHWA 3Tux coburmit (cMm. § 3).

B caydae jxe mpuMeneHHsA ONMHCAHHOI'O BLIIE aJr0pPUTMA
CHHTE3a OKAMYTCHA NPefCTAaBJeHHLIMH TAaKKe H TONOJHEHHS
(em. § 3) ucxopubix cobmTHIL.

JeficTBUTEIBHO, HEYPYAHO BHAETh, YTO MOIOJHEHHEe CO-
OniTHA, 3afaBaeMOro JIOOLM M3 HCXOAHHX peryJsapHAX Bl-
paxennii R, Oyaer npeacraBieHo B MOJyYaeMHX B pe3yJb-
TaTe cMHTe3a aBTOMaTaX A u 5 MHO:KecTBOM BCeX TeX H TOJNBKO
TeX COCTOAHUIl, KOTOPHE COXEP:KAT B CBOEM COCTaBe MHJEKC
x0T Obl OAHOr0 U3 OCHOBHHIX MeCT BHIpaKeHHa I,

Ilockoabky Bupamenna R,,...,R, B ommcammom airo-
PHTMe CHHTE3a MOTYT LpeACTaBIAATh J0GHe peryiApHEHe
COOBITHA U NOCKOJBKY COOBTUA, TIPeJCTaBIeHHEE B KOHEYHLIX
aBTOMATaX, HeIpPeMEHHO peryaApHH (cp. 9.1), To Tem cambiM
OOKAa3aHO CleAyloIiee NpeANOKeHHE.

6.3. Jonoanenue u nonoanenue 4106020 pecyaiprozo cobul-
musL, a maxrdce nepeceverHue 106020 KOHEYHO20 MHONCECMEA
DE2YAAPHOIT COOBIMUL ABAAINOMLA peYsipHUEMU COOBMULMU.

§ 7. YcoBepmencTBOBAHHA OCHOBHOIO QIrOpUTMa CHHTE3a

QOuucannsiil BLIME aJropuTM CHHTE3d KOHEYHBIX aBTOMA-
TOB JONyCKaeT pAJ, YTOYHeHHIl U M3MeHeHHH, NO3BOJAKIINX
yupomarhk cHHTesupyemuit apromar. llepsoe yrounenme npe-
cieayeT Ielb COKPAaTUTh KOJAYECTBO HCIOJNL3yeMBIX OCHOB-
HHX WHJEKCOB H YMEHBINHATD, TI0 BOSMOKIIOCTH, TUCIO COCTOA-
HUI B CHHTE3UPYEMOM aBTOMATC. VTO"{HBH](IB 9TO ommpaerca
Ha WCIOB30BAHHE MOHATHA KOMIOJ €KCa peryJasp-
HHX BHpAaxenni.

Komnaercom peeyaapruux enpaxcenuli K nasnpaerca noboe
KOHedYHOe MHOKEeCTBO PeryJapHHX Bulpaxemnit R, ..., R,
B OfLHOM U TOM ke KoHe4HOM aJipaBuTe (Ha3hBAEMOM BXOIHBIM
aldaBUTOM KOMIJIEKcAa), ¥ KOTOPHIX pa3MedeHH U ¢HaO:eHHI
HHEKCAMH Bce OCHOBHHe MecTa. llpm aTom pasnauduHHe
OCHOBHHIE MecTa B Bupakenusax R, ..., R, moryT umers opun
W TOT ke OCHOBHOIN uHAeKc. BcAKoe MHOMKeCTBO, cocTosee
U3 BCeX OCHOBHHIX MecT B Bhpamenuax R, ..., R,, roTophie
UMEeT OAMH U TOT He 0CHOBHOM AHIOeKC k. Ha3wIBAETCH OCHO8-
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HBM MecmoM EKomnaekea K; munexc k£ Ha3HIBaeTCH OCHOBHBIM
undekcom amoeo mecma. Hawanbuble MecTa BCeX BHIpakeHmit
Bos e Et’},J Bcerga cHaOkamoTea onqmHAKOBHIM mHaexcoMm 0
N COCTABIANT HAuaAbHOe Mecmo Komnaiekca K.

Ecnn HeKoTOpOe 0CHOBHOE MeCTO @ KoMmiekca K cocTomT
U3 OCHOBHBIX MECT Q,, C,, ..., O, B BHpamenunax R, ..., RP,
COCTABJIAOIMNX KOMILIOKC, TO MECTAMH, I O 4 Y M H eHHE MU
MeCTy 0 B KoMunaeree K, cuMTAIOTCA BCE MeCTa
B BHpamenmax R, .. BF, TOMYHHEHHEIE XO0TA OH
ONHOMY H3 MeCT Q,,..., &, B 3THX BepakeHuaX. HoHedHBIMH
H IpPEeJOCHOBHHIMHM MECTAMH KOMILICKCA CUUTAIOTCH, COOTBET-
CTBEHHO, KOHEYHHE W TPeJOCHOBHHIE MECTa COCTaBJIAIIINX
ero popaskenmil. ByjaeM rToBopuTh, UTO OCHOBHGE MeCTO
a rommaerca K z-ciedyem 3a MpesocHOBHEM MecToM P, ecan
X0TA OBl OJHO M3 COCTAB/JAAKNIAX MECTO ¢ OCHOBHHX MeCT
B BeIpaskeHuax R, R z-caedyem 3a mectom f.

TI'oBopsiT, uTO cnono q BXOAHOTO aJdaBHTA ceA3bléaem
OCHOBHOE MeCTO 0. KoMmiekca K ¢ 0CHOBHEIM MecToM P Toro e
KOMIIJIEKCa, €CJH OHO CBA3LIBAET HEKOTOPOE OCHOBHOE MECTO
B O/HOM W3 BoIpaskenmin R, ..., RP, BXOAANMEe B MecTO a,
¢ KaKUM-THOO0 OCHOBHBIM MECTOM TOro e CaMoro BEIPAyKeHus,
pxoasamuM B MecTo . M B aToM cayuae GygeM TamKe ropo-
PUTh, 9TO MecTO B g-ciefyem 3a MeCcTOM O.

OcHoBunie MecTa B jJanHoM koMmmiexce K peryasapmux
BBIpAMKEHNH HABBIBAKOTCH COOMECMCMEEHHHMY,, €CITH MHOKECT-
Ba CJIOB BXOJHOTO aji)aBUTA, CBA3KBAIOIMX HA4YaJIbHOE MECTO
KOMILJIEKCA € KajKJBIM M3 3THX MeCT, O/{HHAKOBH. OCHOBHEE
MecTa @, ..., G, B Kommlekce K HasbBarTca nodobHuMU,
ecan B Kommaerce KX HM moaumHeHb OJMHAKOBHE MHOJKECTS 1
KOHEYHHIX MECT W ecam AJs jaoboit GyKBH £ BXORHOrO aadd-
BATQ KOMIIeKca MHOxecTBa M,, ..., M, OCHOBHBIX MecCT
KOMILTEKca, Z-CIefyIomuX 33 MeCTaMH O, ..., 0, OANHAKOBH,
au6o CTAHOBATCA OJAMHAKOBLIMH IIPH 3aMeHe BXOJANIAX B HAX
MecT G,,..., @, MECTOM «,.

M 6y,neM ]]pKMeHHTb K KOMILTeKCaM peryJfpHHIX BEIpa-
AteHnit TaK HABHIBaeMYH) onepayury omoxcdecmefenus mecm.
Cymuocts aTo#t omepamum 3alilgaercs B TOM, 9TO HEKOTO-
POMY MHOYKECTBY OCHOBHEBIX MeCT JaHHOT0 komniaekca K, nmes-
MEX pasauUHble OCHOBHbIE HHJEKCHI, IPHIHCHIBAGTCA OXUIL
I TOT K€ HMHJEKC £ M, CJeoBaTeJIhHO, BCE OCHOBHEIE MeC
Ta B PerYAAPHWYX BHPAKEHAAX WKOMNICKCA, BXOAUBNIHNC B
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OTOKECTBIAEMEe MecTa Kommiexkca K, cocTaBAT HOBO® OcC-
HOBHO® MECTO KOMIJEKCA, MMelomee OCHOBHOH uHAKC X.

IIpasuna 1 1 2 0CHOBHOrO aAropUTMA CHHTE3d KOHEIHHIX
aBTOMATOB NPeACTaBJIAIT c0600 He UTO WHOE, KAK NpaBHJa
HaNHMCAHNA HEKOTOPOro Kommiekca K peryiAapHEX BHpasKe-
HHfl [NA 3aflaHEHOrO0 MHO)KECTBA PperyJApHBIX CoOHTHIA.
B sToM KoMmIeKce KajkLoe OCHOBHOE MECTO, 3d HCKIIYEHAEM
Ha94JbHOT0 MecTa, COCTOAT H3 EAMHCTBEHHOTO OCHOBHOTO
MecTa B BhipaxkeEmAX R,, ..., R,, COCTaBAANMEX KOMIUIEKC.
Takum obpasom, B xoMmmaerce K He NpPoBeeHO HHKAKOTO
OTOKIeCTBJIEHUA MeCT, 33 HCKJIOUEHUOM IIpPeAYCMOTPEHHOTrO
B OIpeJieNeHAN BCAKOTO0 KOMIJIEKCA OTOKAECTBJICHHA HAa9aJb-
HEIX MeCT BXOAAMMAX B KOMIJAEKC BhIparKeHWH.

Bce mocaenylomume mpasmaa (To eeTh mpasuaa 3—6) oc-
HOBHOTO aJIropHTMa CHHTE3a, ONEPHPYIOT ¢ MeCTAMH U ¢ HX
HHJIEKCAMH B 8TOM KoMIlekce K, KoTophiil Mbl OyfieM Ha3HBAThH
ryaestim. Ha mpaxTHKe OKasbipaeTcA BO3MOMHBIM, ONHAKO,
npeje 9eM NepexojuTh K mpasuiaaMm 3—6 aaroputTma cum-
Te3a, NPIMEHUTh K HyJAeBOMY KoMmiekcy K omepanuio oTox-
NeCTBIeHNA MeCcT TAaK, 9TOOm Moclefnywomee HpPUMEHEHHE
npaBudl 3—6 aaropuTMa cuHTE3a K HOBOMY KOMIJI@KCY IpH-
BEJI0 K HOCTPOEHHI0 aBTOMATOB, IPEACTABIANMME HCXO[HEO
coberrua R, ..., R

Herpyamo mokasaTh, 9TO OCHOBHON alNropuTM cuHTE3a
KOHEUHHX aBTOMATOB MOKET OHTb JONONHEH CJSLYIOMUM
IIPABUIOM.

Mpasuano 2a. K xomnaercy K sadannnz peeysspruz
supaxcenuli R, ..., Ry, noaynennomy no npasusam 1—2 oc-
HOBHO20 AA20DPUMMA CUHMEIA KOHEUHYWT a8MOMAIN0S8, MONCHO
RpUMERATb nociedosamedvio, UiGe 3G WA2OM, OREPAYUID
OMONCECTNEACHUA COOMBEINEC MEEHHBLL MECT U 0REDAYUIO OMmoAcDe-
cmeaenus nodobrnviz mecm. Ilocaedywwue npasusa (npasusa
3—06) aszopumma cunmesa TNPUMEHAIOMCA HE K HYAe60MY
komnaercy K , a k¥ womnaexcy, ¢ komopwii ok npespamumcs
nocte BWNOJAHEHURA 4106020 HUCAG TMAKUI omoxcdecmeaernui.

Cneayer moavepKHYTh, 9TO OMEPAIHI0 OTOM<IECTBIEHUA
MecCT cCjeiyer OCYMIECTBJATh HMEHHO MOCJEI0BATENBHO, HO
IOMyCKasA O HOBPEMEHHOro (Ha O{HOM IHare) OTOK/eCTBJeHHA
H 00 Npu3HaKy mogoOmda M MO DPH3HAKY COOTBETCTBHA, BOO
mocjie OTOKIeCTBIEHREA N0 OXHOMY OpH3HAKY (Hampumep,
U0 UPHIHAKY COOTBOTCTBMA) MecTa, OLBIEMe paHee Hopob-
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HBIMH, MOT'yT nepecTaTh OLITh TaKOBHMHA, ® Hao6opor., UTo Ke
KacaeTcd TOpPANKA OTOMKAECTBJEHHA, TO OH (e3pasiHdeH:
MOKHO HAYHHATH OTOK[ECTBJEHHE KaK C COOTBETCTBEHHHLIX,
TaK H ¢ MOA00HEIX MecT.

IlokarkeMm Temepsb, 9To nmpuMeHeHHE IPaBAJIA 2a He BIHAET
Ha NpaBHJIbHOCTh HpejfcTaBAeHAA COOLITHIl B CHHTE3MPYeMOM
aBToMaTe. JleiicTBNTenbHO, M3 ompefeleHusa crmocoba mocT-
pOeHHA Ilepexojia B CHHTE3HPYeMOM aBToMaTe (npasuio 3)
U omnpejleleHAA COOTBETCTBEHHHX MECT HENOCPe/CTBEHHO
BHTeKaeT, 9T0 B KaXKI0M COCTOSHHM aBTOMaTa, CofiepiKameM
HHJEKC KaKoro-mu6o W3 OCHOBHHX MecT, GynyT OAHOBpe-
MEeHHO IPHCYTCTBOBATh MHJIEKCH BCeX COOTBETCTBEHHHX eMy
mecT. CienoBaTenbHO, omepalmMsa OTOMJ(ECTBJEHHS COOTBET-
CTBEHHHX MeCT CBOAWTCA K TOMY, 9YTO HEKOTOPOe MHOMKEeCTBO
i,v i,v...vi, OCHOBHHX HHJEKCOB, OJHOBPEMEHHO BXOJAIIHX
HJHM OJHOBPEMEHHO He BXOAANEX B J1000€e H3 HCOOJb3YeMHX
COCTOAHUN aBTOMAaTa, 3aMeHAeTcA ONHHM HHueKcoM i. Takras
omepauysa He MeHAeT, 0YeBHJHO, HH UHCJA COCTQAHMI aBTO-
MaTa, HE mepexofoB Mexay HuMu. OHa He BJHMAET TAKHKe U HA
OTMETKY COCTOSHHil, B CHAY NPHHATOrO H3AMH OIpe[eJeHHA
NOlYMHEHHA MeCT B KOMIJIEKCE; OCHOBHOMY MeCTY C HHJEKCOM
i Oy/er mONYMHEHO TO Ke CaMoe MHOMKeCTBO KOHETHHIX MeCT
Belpakennit R, ..., RF, 9T0 M COBOKYIHOCTH OCHOBHEIX
MecT i,, I, ..., I, N0 oroxpaecrBaenusa. CiepoBaTeabHO,
omepanus OTOMIECTBJEHHA COOTBEICTBEHHHX MecT, IPHBOAA
K DKOHOMHH OCHOBHHIX HMHOEKCOB, He H3MeHseT (C TOYHO-
CTBI0 10 0003HAaYeHMIl COCTOAHHN) CAMOrO0 CHHTE3HPYEMOro
apToMara.

BosMomuocTs oTospnecTBaenEA nogoOHEX MeCT OCHOBaHa
Ha HECKOJbKO MHHX COODpayKeHHAX.

BuAacHuM npeae BCero, Kak 0TpakaeTcA onepallus 0TOMK-
NleCTBJIEHHA MecT B KOMIJIEKCe Ha.NpHUMEeHEeHHEe K DTOMY KOM-
IJeKcy NpaBHa 3—5 OCHOBHOrO aJropuTMa CHHTE3a aBTOMAaTa
Mypa. Ilycte K — mexoTophiii KOMIIeKC peryisapHHX BHpa-
wennit R, ..., R,; @, a,, ..., 0, — 0OCHOBHLE WHJEKCH KaKHX-
nnbo ero oCHOBHHIX MeCT; y — OCHOBHOIl HHJEKC COOTBETCT-
BYIOIIET0 UM MecTa B Kommiekce K, moJydYeHHOM B peayab-
TaTeé OTOM[IECTBJIEHHSA MecT «,, ..., @, B Kommiexce K.
OGosraunm 4epes A u A, asToMaTsl Mypa, nonydennsie B pe-
8yNbTaTe€ NPUMEHEHHA N PaBUI 3—D OCHOBHOIQ aJrOPHTMa
CHHTE33a, COOTBETCTBeHHO K Kommaexcam K u K|
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W3 ompepenenus omepanuu OTO:KJAECTBIEHHs H 3aKOHOB
OONYMHEHMA MeCT B KOMIJeKCe Jerko YCMOTpeTh cunocol,
KOTOPLIM OTMeUEHHasi Tabnuma mepexogoB asTomMaTa A,
Mo;KeT OBITH TIOJIYYeHA M3 COOTBETCTBYIOMEH TAGMMIH aBTO-
Mata A. Jias 3To# menm M0CTAaTOYHO, KAK 3TO BRITeKaeT H3
npasua 4 u 5 aaropuTMa cumHTE3a, B OTMeUeHHOH Tabiauie
mepexonoB  asToMaTa A MHEeKCH @,, ..., @, 3aMEHHUTbH
BCIOlY HHJEKCOM Yy H INPOM3BECTH CJAMSHUE TeX CTonbnos,
KOTOpHE IOoCJe TAKOH 3aMeHH CTAHOBATCA 0003HATYCHHLIMU
ONUHAKOBHMHU cocTossAMAMA. Crusrne ¢TonGI0B MPOM( X HIUT
myTem 00pas3oBaHUA AU BIOHKIHE COOTBETCTBYIOIUX JADYT
ApYry (pacmoJsIoOAKeHHBIX B OJHOIl CTPOKE) 3JeMEeHTOB 3TUX
cTON0OHOB, a OTMETKH BHOBb IOJYYCHHOrO0 TakuM o0pasoMm
cTon0Ha TMPOMU3BOJATCA OGhEeIHHEHUEM MHOKCCTB, OTMedaB-
MUX CAATHE cTOAGME cocTosAHMA (00mero jiA BCEX CIAMTHX
cTON0O0B).

Boobme rosops, momoGuast omepanus HW3MeHseT mpef-
craBisieMble aBToMaToM coOnTHA. OmHaKo B ciaydae, Korja
OTOKAeCTBIsAEMBIe MeCTA (C OCHOBHEIMH MHJGKCAMU CQ,, ..., )
moxoOHH APYT APYIYy. H3 OmpegeldeHus Mogo0HA MecT Hemo-
CPENCTBEHHO BLITEKAeT, UTO CJAMBANOINMECH B OJUH CTONGeN
Tabnums mepexofoB asroMata A GynyT OfMHAKOBBIMEH M OfH-
HAKOBO OTMEYeHHBIMH.

Kak 6yner moxasano B §10, mocBAIIeHHOM MEHHMHA3ANMHE
abCTpaKTHHX AaBTOMAaTOB, CJAMAHHE CTOAOHOB NpPH TaKHX
YCIOBUAX HPHUBOAHUT K MOABACHUID ABTOMATa, DKBUBAJCHT-
HOTO WAXOZHOMY, a CJIe0BATeNbHO, W TpeCcTABIAIOIIEro
Te yKe camble coOLITHA.

TaxkuM 06pasoM, oIepamusa OTORAECTBIEHUA IOFXOOHBIX
MeCT B aJTOPUTME CHHTe3a aBTOMATOB OKa3hiBaeTCd [eilcTBH-
TeabHO BO3MO;KHO#. ChaemyeT momguepKHyThb, 4TO B OTIHYHE
OT ONepalUU OTOKIECTBIEHHS COOTBETCTBEHHEIX MECT B3Ta
omepanuA, KaK NMPaBWIO, NPABCAUT K YMeHbIEHMIO ducia
COCTOSIHHI B CHHTE3HpPYeMoM aBToMaTe.

Ilpu npaKTUYeCKOM OpUMeHEHHUY IPaBuUiIa 2a HeoGA3aTenb-
HO, pasyMeeTcs, IPOBOIUTE B C € BO3MOMKHHE OTOKLECTBJE-
HHUS, MOKHO OrpAaHHYUTLCA JUIMb HeKOTOPHMH B3 HEX. Bos-
HUKAIOMME TAKHM 06pa3oM aJTOPHUTMH (C TeM HJIH HMHHIM
YUCIOM TPEABAPHTENBHBIX OTOMecTBAeHNH MecT) MH GyneM
HAa3bIBATB YCOBEPULEHCTNBOBAKMBIMU  ALCOPUMMAMY  CUHIME3A
KOHEUHWT (8ROAHe onpedeieHHWZ) ABMOMATNOS.
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B cayuae, xorga CTOMT 3ajava CHHTE3a JUIIb (KOHEYHOT0)
apToMata Muau (a e aBromMaToB Mypa u Munm), To B o6muit
aJiTOPUTM (HWiTe32 MOrYyT OHTH BHECEHH elle HeKOTOpHe
H3MeHeHuA, NpABOAALINE, Boo0Ie TOBOPA, K HOBOMY yMeHb-
MEeHNi0 9Wcjia COCTOAHUN CHHTE3HPYeMOro aBTOMATA.

Tlpesme BCCro B Caydie CHHTE3a aBTOMaToB Mumam Her
Heo0X0/UA.0CTH OTMEYiTh C!CIOSHHS aBTOMATa B COOTBET-
CTBHH C MPABHJIOM O H 3aTCM IPUMEHATH NPABHIO0 6; mocaeno-
BaTeIbHOe TPUMeHeHnne MPaBHI O M 6 MOKHO 3aMEHATH mpH-
MEHEHL e (JIHOTO MPABHJA D1, OTHOCAUIEroca K MOCTPOEHUIO
Ta0JuNB BEIXOHOB CHHTe3Hpyemoro asTomMata Muaum.

[Mpasumo 9Sa. Tabauya swrodos asmomama Muau
umeem me sice 0603naYeHUL CMPOK U cmoabyos, ¥mo u nocm-
poennas no npasuasy 4 mabauya ezo nepexodos. Ha nepeceue-
HUlU npoussosbHoli Cmpoku, obo:ravennoll 6yxeoll erodnozo
andpasuma x;, U npoussoivhozo cmoabya, 0603HaueHH020 €O-
cmoanuem i,vi, v...vi, (k=1), 6 mabauye ewrodos cmagumcs
ebizodnot cuenan (R;, ...,R;, ), cocmosyuil ua cureo oe ecex
Mmer u MoabKO Mer pecyiapHux evipuxcehud R,, .. R, ko-
Heurble Mecma Komopwur Iociedyiom zoma 6bl .a o0HUM 13
MECTM Ly iy oouniy. B cmonbye, 060:mreennom nycmulm co-
CMoAHUEM, 60 8CEX CIMPOKAT CIMABUMCHA RYCMol 610 IHOU
cuenan ().

JIrKo BUAETH, 9TO MPUMEHEHH e IPABHJIA D4 HeHCTBUTE]b-
HO DKBHBAJNEHTHO IOCIAE[OBATEIBHOMY INDPHMEHEHHIO JIBYX
npaBua O M 6 OCHOBHOTG aXropuTMa CHHTE3A. ANTOPHTM,
cocroamuit 3 mpasmi 1, 2, 3, 4 m 5a, MBI GygeM Ha3sBaTh
0COGHIM AR20pUMMOM CUHME3Q KoHeunbxr asmomamos Muau.

Herpynno momATe, 9T0 9TOT aATOPHTM JIONYCKAeT OTO-
IeCTBIEeHNEe COOTBETCTBEHHHIX MECT B HYJEBOM KOMIIEKCe
HCXOAHHX PEryIAPHHX BHpPAKEHUE, NONYIEHHOM N0 TpPaBH-
nam 1 u 2 ocHoBHOTO anropurma. Yro iKe Kacaercda moynOOHBIX
MecT, TO,— BBUIY OTCYTCTBHS B PaccMAaTpuUBAEMOM ciydae
OTMETOK COCTOAHHN,— HX Heo0X0ZUMO 3aMEHHTh TAK HA3H-
BAEMBIMA K6A3UNoOOOHWMU MecmaMl, OIpefeldeMEMH Cie-
IZyomuM obpasomM:

7.1. Ocnoenvle mecma a,, ..., a, 2106020 3a0anH020 KOM-
naekca pezysiprbHT swpascenull Hasbliealomes keasunodob-
HBMU, ecau daa w060l Oyken x exo8ro20 aifasuma Komnierca
K muoncecmsa romeunblz Mecm Komnaerca, T-cAeGYOWUT 34
OCHOBHBIMU MECTAMU O, ..., O, cOBRAOQIOM MeHwOy coboil,
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a wmuoxcecmea M, ..., M, ocnoswwz mecm komnaierca,
Z-CACOYIOUUT 304 MECMAML A, ..., O, AUG0 00uHAKOGY, AUGO
cmanoeames 00UHAKOBUMU ROCAE SAMEHY BTOOAWUT 8 MHOICECT -
ea M, ..., M, necm a,, ..., a, mecmon a,.

PaccmorpmM Komnaere K peryiapHHIX BHIpaKeHHH wu
rommieke K|, monydYeHHH U3 Hero B pe3yibTaTe OTOMKIECT-
BJIGHUA IO 00HBIX MECT C HH/IEKCAMH Q,, ..., G, X IPACBAHBAHAA
NOJy9MBIIEMYCSI B Pe3yjbTaTe OTOJKHeCTBIEeHHS MeCT OCHOB-
BOMy MecTy uHpekca a,. Ilycte A n A, — aBTomatst Muan,
NOCTPOEHHLHIE B pesyibTaTe NpuMeHeHus npasuna 3, 4, Sa
K romniexcam K m K. U3 npasna 3,4 u 5a BhiTekaer, 49To
tabanma nepexozos aproMaTa K, monydaerca B pe3aylbTaTe
IUBBIOHKIOMM cTon0mos Tabaunsl mepexomos apromara K,
0003H39a10IINXCA OAMHAKOBHIMA (moCde 3aMeHH WHIEKCOB
@y ..., O, THAEKCOM Q,) COCTOARMAMHA. AHAJOTHIHOE ABJIEHUE
npomcxoAuT u B Tabaune Buixonos. VI3 onpenenenms sxe
KBasunofoOHKX MeCT BHITEKaeT, 9T0 o0befMHAEMhle TaKUM
ofpasoM cToa0nn Kak B Tabinuie nepexojos, Tak u B Tabaumne
BLIXO[0B OKAa3KBAaIOTCA oguHaKoBeiMu. Hak mokasamo B § 10,
NOCBANIEHHOM MUHUMH3AIUX aBTOMATOB, CIMAHHE CTONOMOB
IpM TAKAX YCJOBUAX HE MeHAET orto0paskeHuf, WHAYHHpYe-
MOro aBTOMaTOM, a Cjlef0BaTe]lbHO, He MEHAET U MpecTaBjide-
MuiX uM coOsrtuii. ChepoBaTelpHO, MOMKHO CHOPMYIHPOBATH
clieqylollee NPaBAJIO OTOKAECTBIEHHA MecT B cilyiae CHH-
Teza asToMaToB Mmnm.

IMlpasuao 26. Ipu cunmese asmomamos Muau % xom-
naexcy K,, noayvennomy no npasuiam 1—2 ocnosnozo aazo-
pum.ua CURME3A, MOICHO NPUMEHAMD nome&oeameﬂbno. wae
3a wiazom, Ho ¢ mobom nopaldke onepayuu omoxclecmeneHUs
coomeemcemaennbr U Keasunodobuuix mecm. K noayuennomy
8 pesysbmame MaxuX O0mMoXcdecTeAEHUL KOMNAEKCY npume-
Halomea npasuaa 3, 4, Sa ocoboeo aseopumma cunmesa Kowneu-
Huz asmomamos Muau.

3aMeTnM, YTO COrJIacHO NPHUBEJEHHOMY BHIIIE ompepele-
HUI0, KBa3unoAoOHHMH ABNANTCA BCe TYNHKOBH @
MecTa KOMILJIeKca, T. €. TAKHe ero OCHOBHEIE MecTa, KOTOphHIe
He cBA3aHH HA OfHOH GyKBOH BXOAHOro aadaBUTa HH ¢ ONHEM
OCHOBHHM MECTOM HKOMIIJIEKCa. Ecaz B cnmeanponanﬁom
aBTomMaTe Muam A mMeloTCA COCTOAHAA, 00pasyeMmbie OCHOB-
HBIMH MHJEKCaMH JHIIb OREMX TYNHKOBHX MeCT, To B Tabinme
mepexofos apromata A cTonbupl, oGo3HAYEHHHE Bcemy
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TAaKEMH COCTOSHHAME, OyayT COCTOATh M3 OAHHEX JHIb
CHMBOJIOB Ny CTOTO COCTOAHMASA %, & COOTBETCTBYIOIIE CTOMOIE
B TabauIe BRIXOJOB — H3 OJHHX JUIIL CHMBOJIOB NYCTOTO
BrXoAHOro curmana. Hak yme orMmeuanoch, Taxme cTOnOIE
MOTYT GHITH OTOMIECTBIEHH Ge3 HapyWIeHHA NPABHILHOCTH
npencTasienud coGuTuii. cHO Tawke, YTO IpH BHIYEPKHBA-
HAN MHAEKCOB TYNHKOBHX MeCT M3 JPYTEX COCTOAHHH aBTO-
MaTa COCTOSHHAM, HOJYYEHHHM B pe3ylbTaTe TAKOTO BHYEp-
KEBaHug, OyAyT COOTBErCTBOBaTh, B CHJY HpaBua 4 m Da,
Te jKe camble CTONOUE B Tabauue mepexogoB H B Tabamie
BRIXOJI0B, 9TO U [0 BHIYEPKHBAHAA HH[EKCOB.

Tem caMeIM HoKasaHo, 9TO mpu cmETede aBTOMATOB Mman
HAPAAY C HPaBAIOM 20 MOKeT IPHMEHATLCH TaKMKe CIenylo-
mee IPABIIO.

Ipasuao 2. Hpu cunmese aemomamoe Muau mynu-
KOBHM OCHOBHBM MECMAM 8 KOMNACKCE PELYNAPHBIT GHLDaANeHUL
MONCHO HE MPUCBAUSAMb HUKAKUT OCHOSBHHE UNDeKcog.

AXropuTMH cmHTe3a, mcmonb3yomue mpasmia 1, 2, 26,
2B, 3, 4, 5a, MH GyaeM HashBATh YCOBEPULEHCMBOBAHHBIMU
0COOBMU AA2OPUMMAMU CUKME3A KOHEUHBLT agmomamos Muiu.,
My umeeM Jeno 3pech He ¢ OQHHM AJTOPUTMOM, & € I@JIEIM
KOMILIEKCOM aJITOPUTMOB, MOCKONBKY npasuna 26 u 28 cdop-
MYJHPOBaHH TaK, YTO COOTBETCTBYIOLlMe MM YNPOMIEHHA
MOTYT W HE TNPOBOJATLCA HJIH NMPOBOAUTHLCA JHINE Y4CTHIHO.

OTmeTuM Tak/Ke, 9TO YCOBEPIIEHCTBOBAHHBIE AJITOPHTMH
CHHTe3a aBTOMAaTOB MHJIH, B OTJIHME 0T OCHOBHOTO aJITOPHUTMA,
y#ie He IPHBONAT K aBTOMATAaM, B KOTOPHIX 3aJaHHLe COOLITHA
OpeacTaBleHll MHOM EeCTBAMH COCTOAHHI, &
QUL K TAKEM aBTOMATaM, B KOTOPHX 3TH COOLITHA mpencTan-
JIeHH MHOKECTBAMM BHIXO[IHWIX CHTHAJOB.

IlponemoncTpupyem Temepp paGoTy ycoBepImeHCTBOBAH-
HHX aJrOPHTMOB CHHTE33 Ha NPHMepe.

IHpumep 1. HaiiTe Komeumne aproMatel Mypa u Maun,
npejcTaBiAlmue peryiadaprasle cobuiTmA B andasurte (z, ¥),
33/laHHbE CIEAYIOMUMA PETYJAADHEIMH BHIPAKETHAMA;

R=—x{y}, P=zz

Pemenne. 1) Bunumem mymesoii kommaere K, saian-
HHIX pelyAApHbHIX BHpasKeHNi:

R=fof) 2= o]
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B stoM xommuerce mMecta 1 w 3 ABAAITCH COOTBETCTBEH-
HEIMH MeRIAy co6oi, Mecta 1 um 2 —mnogo6mmmu, a MecTo
4 — TYyOAKOBHIM.

[MTpoBenem mocaenoBaTeNbHHE OTOMKAECTBJIEHHA MECT
B COOTReTCTBHH ¢ npabmaoM 2a, OToKIecTBAAA CHayala
COOTBETCTBCHHELIE MECTA, MPHIIEM K KOMIUIEKCY:

Rzéx}{ylz}, P= (I)xil J:l.

[Tocne Takoro otrompectBaenna Mecta 1 m 2 mepecraror
6uTE mojoGHBIME (3a MecToM 1 z-enmenyer Mecto 4, a 3a
MectoM 2 — Het), [ladbHeiimne oTORIecTBAEHAS IO IPABALY
2a HeBO3MMKHHL.

[Ipumensn Temepsr opaBmiao 3, MBl IOJYYAM pasMeUeH-

HH# KOMIJIEKC:
_ImHJy }I , P=|z]|z].
ot 2] i
1] |1
2] &
ITo npasanam 4 u 5 noxydaeM oTMedeHHYI0 Tabanny mepe-
xofioB asromata Mypa I1.13.

Tab6awpa II. 13 Ta6awnna II, 14
OB R (P () wlu|ul|ov | w
01|24 = 1123 ]4]5

z 1 4| =1 » * x 214|555
y x| 212 % | = y 5313|515

[locne mepeocbGosnauenmii:
0—1Y) 1—-2, 2—3, 4—4, »—5
(H)—-»u, (P)—-rv, ( )—-»w’

) Crpenxa ymorpefasercs B KavecTBe 3AaKa Nepeofo3Hadenns,
Hanpumep, 0—+1 o3nauaer, 910 BMecTo 06o3pmauenmusa 0 B oTMedcHHOH
taGnune mepexogoB II. 13 Geperca oBosnadenne 1.
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MBI IOJNydYaeM OTMeYeHHYI TaONWIy IepexofoB A&BTOMAaTa
Mypa I1.14. CoGutae R mpepcraBieHo B 3TOM aBTOMATe®
BHIX OJTHEIM CHTHAJIOM U, a cO6HTHEe P — BHXOJQHBIM CHTHAJIOM
v. [lpnmenss npasmiro 6, MBI mosyYaeM TaOIMIE TepexoxoB
n BHxoxoB aBromara Mumu I1I1.15 n 1I.16.

Ta6amna II, 15 Tab6auna II. 16
i 2 3 4 5 1 2 3 4 5
x 214155165 x u v |w |w |w
y 5[ 3([3}5]35 y wlul|lu |wlw

2) Ecnau 60 MH BHaYale OTOMXIECTBHIHN HE COOTBETCTBCH-
HEEe, 8 MOMOOHEE MecTa, TO MPUMIIH OH K KOMIJIEKCY:

R=lz|ly]}. P=|e|a.

ITocre Takoro oromxpecrsanenus mecra 1 m 3 mepecraor
OBITH COOTBETCTBEHHBIMH, HOCKOJIBKY HAYAJNEH)E MECTO CBA-
BLIBAETCA ¢ MECTOM J JHIIb ONHOOYKBEHHEHIM CIOBOM Z, a
¢ mectroM 1 — MHOxecTBoM cmo Buaa r{y}. OrmedeHHas
rabaua asromara Mypa C, wocTpoeHHAsS WO 3TOMY
KomiLiekcy, 6ymer umers Bup {cm. tabm. 11.17):

TabGanua II. 17

) (R) (R) (P) ()
0 1 1v3 4 *
z 1v3 . 4 " *
Yy * 1 1 *

Herpynso moxasats, ro asroMatil A m C usoMopdum,
TAK 9TO B paccMaTpUBAeMoM cIydae OTOMKIECTBICHHE IIO-
ROGHEIX MeCT H6 MPUBENO K YMEHBINCHHIO 9HCIa COCTOSHHIA.



116 ABCTPAKTHAA TEOPMA ABTOMATOB (fa I

3) PaccMmoTpuM, HaKoHeN, KaK B 3ToM mpuMepe paloraer
ynponienaHil ocofuii axropuT™ cuHTe3a aBToMaroB Muam.
IIpumensas npasuia 26 u 2B, MBI HOCHEe OTO[ECTBJIEHUS
COOTBETCTBEHHHIX MECT TOJYYAM CJHeAYOIUil KOMIIEKC:

R =(])m1 {y2| | P=$m} &,

[pumennas npasusa 3 U 4, ME HaXofuM TalJHOY mepexo-
nos asromata Mmam D (ta6a. 11.18). Ilpumenenne mpasm-
ma Sa gaer Tabauny suxomos I1.19.

Ta6annga II. 18 TaG6auna II. 19

0 1 2 * 0 ‘ | 2 *

z 1 * * * z| () |(P) 9) ()
y| = 2 2 * y| () | (R) (R) )

¥V apromara D — ammpb ueTHpe COCTOAHHSA, B TO BPeMA
KaK y paHee CHHTe3HPOBAHHHX aBTOMAaTOB ORLIO HATH CO-
CTOAHMM.

I1pu mocTpoennu Becex omHCAHHEIX A0 CHX IOD AArOPATMOB
MHl CTABHJH cBoel 3ajjavell mMoNydaTh BOOJNHE OMpE/leIeHHkE
apToMaTH. MoskHO, 0fHAKO, MOCTHYHL J[albHeHImero ympo-
IieHHsA CHHTe3upyeMhlX aBTOMAaTOB, €CJH CYATaTh HMX He
BIIOJIHE ONpeJeJJeHHbBIMA, a YaCTHYHBMHA aBpToMa-
Tami. JaA srofi Heanm Heo0X0JEMO YCJIOBHTBCA OTHOCH-
TeJbHO TOTO, KAKWe CJ0Ba NPH CHHTe3e aBTOMATOB CJEAyeT
cunTaTh A OONYCTHMHMY, a Kakae 3ampeIme H-
H B M H.

Bynem cmawama paccMaTpuBaTe NpPOU3BONBHEIA aBTOMAT
Mypa A. EcTecTBenHO Ha3BaTh HeONpPElCACHHBMU BCe Te
COCTOAHHA aBTOMaTa A, B KOTOphHle aBTOMAT MOKeT HBpBﬁTH
(oTmpaBAAACE OT HAYAJBLHOrO COCTOAHHA) TOABKO HOJ, Aeict-
BHEM 3alpeleHHHX CJIOB. JTO HA3BaHOe CBA3AHO C TeM,
4To aBTOMAT A He M3MEHAT, KAaK Jerko BAJeTh, CBOMX peaKiumii
HA JIOIYCTHMEIE CI0Ba, €CJHN €ro HeolpeeleHHEe COCTOAHUA
OTOECTBHTE C MI0OBIME APYrAMA COCTOAHHAMH aBTOMATA.
Moxeo mnosToMy He ompejelATh NepexXojioB B apToMaTe,
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NepPeBOAAMAX ero B HeompeaedenHHe cocTofHpA. Ilockoabky
mocJje aTOT0 YKa3aHHEE COCTOAHUA JeJNal0oTCH HENOCTHHMME-
MH, X MOKHO IPOCTO HANIPOCTO HMCRJIIOYMTH M3 ABTOMAaTa
(cm. § 1). Ecam mocie TaKoro MCKIIO9eHAS BOSHHKHYT HOBHIE
HOOCTH/KAMBIE COCTOAHAA, UX TAKKe MOHO MCKIIOYHATE.

B cany npunATOoro HaMM corjameHWs, MH MOKeM BCerza
OTHOCHTEH NIYCTOE CJIOBO K 9HCIY 3ampelleHHHX CJOB. Torga
HAvaJbHOE COCTOAHME AaBTOMAaTAa TaKKe MOKeT O0KasaThCH
HeoNpeJieleHHRM (3T0, B 9aCTHOZTH, OyfeT BO BCEX CIyd~aX,
KoOr7ja HadaJ bHOEe COCTOAHAE He BCTPedaercs CPefin 3JeMeHTOB
Tabanipr mepexomos). B aTOM caydie BCe mepexojikl B aBTO-
MaTe, NepeBOAANIAe ero B HaTaJbHOEe COCTOAHHE, MOJKHO, KaK
H B BHIIEYNOMAHYTOM CIydae, CIATATH He)Ipes e eHHHMH,
O{HAKO HCKJIIYATH HATaJbHOE COCTOAHHE H3 YACIA COCTOSHMI
aBTOMaTa, pasyMmeeTcd, HeXb3f.

Bce crasanHoe MOMHO CPOPMYZHPOBATh B BHAE CIEAYIO-
Imero mpaBuia.

Hpasmao 56. Ho aadannoli obaacmu sanpema uau
obaacmu Gonycmumvz caos asmcm ma Mypa A nazxodames
Heonpedesennsle cocmosHus asmomama. Bee exoxwdenus
HeonpefeieHHBE CoCMOAHUL 6 omMeNeHHYl0 mabauyy nepe-
zodog asmomama A 3AMEHAMES WePMOUEAMU, 4 0603HANEHHbE
AMUMU COCMOSHUAMU CMOAOYbBL UCKAIONAIOMCA U3 mabauyb.
Ecau k wucay HeonpedeneHHWT OMHOCUMCA HANAILHOE COCMOS-
Hue agmomama, mo o0oaHavenHull uM (HauasbHBL) cmosbey
coxrparsemca ¢ mabauye, HO OMMEMKQ HAYALLHOZ0 COCMOAHUA
deaaemcs neonpedesennotl. B cayvae sosnurnosenus nedocmu-
HUMBLE COCMOAHUL 0603HAYEHHBE UMU cmoabyb, makice 8-
YePKUBAIOMCS.,

IJTO DPABHIO MOMKeT COYeTaThcA ¢ MOGHM H3 ONACAHHEIX
aNrOPHTMOB, BKIICYAOMAX B ce0f B KadeCTBe 3aKIOUATENH-
HOTO HJIA IPOM@KYTOTHOr0 3TANa CHHTE3 KOHEYHOTO ABTOMATA
Mypa. Taxkam oGpasom, Moryr OHTH HOJyYeHH aJrOPATMEI,
3aKJII0YAIOINUECA B IOCJIEN0BATENbHOM NPAMEHEHHH NPABHI
1,2 (2a), 3, 4, 5 (56), (6)'). Ecam Tpebyerca cmHTE3MPOBATH
TonpKo aBToMaT Mypa, TO MOKHO HCKIIOYHTH OpaBHio 6,
fCIH CTABHTCA 3ajada CHHTe3a KaKoro-umGyas (a He o6sa-

) Ckobxm cay:xaT AAA BHEeNCHAA TeX IpPaBMl, KOTOpHeE MOTYT
KaK NpuUMeHATLCA, TAK M He NPUMEHATLCA B 3aBUCHMOCTE OT ue,
KOTOpPaA CTABATCA Iepe[l aJrOPHTMOM,
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8aTeJIbHO CAMOTO IIPOCTOr0) aBTOMATa, TO MOKHO HCHIIOIHTH
npaBmiaa 2a m 906.

AnropurMel, monydaemsie pAobaBienmeM mpasmiaa 96
B OCHOBHON W YHOPONMEHHLIH AJTOPUTMHE CHATE3a KOHETIHHIX
aBTOMaTOB, MBI TaKie 6y;l,eM HAa3bIBATh OCHOBHRIM H YIpO-
MIeHHBIM; IPH 3TOM B ciydae HeoGXofuMoCTH MBI OyaeM fo6as-
AATH K HA3BAHUIO aJIrOPUTMAa yKasaHMe O BHJle CHHTe3Hpye-
MOTO aBTOMaTa: ecim OyAeT YKasaHm BIOJIHE OUpejeleHHBIH
apTOMaT — 3T0 GyAeT o3HauaTh aaropuT™ Oe3 mpaBuia 950,
ecad e OyaeT ymomsaHYT dYacTu4HEA apromaT — aTo Oyper
03HAYATh AJTOPHTM ¢ OPABHIIOM O6.

Apromar Muam — B ciydae, KOTia OH CTPOMTCA OOBRITHBIM
myTeM (KaK HHETepIpeTandsa IpeABApUTE]HHO NOCTPOEHHOTO
apTomaTa Mypa) — mHaciefyeT Te jKe HeoIpefe eHHOCTH,
KOTOpHIe BHOCATCA MPaBuiaoM 56 B MOpOoKAAIOMUi ero (B cooT-
BeTcTpuH ¢ mpasmiom 6) asromar Mypa. Ecnm sxe aBTOMaT
Munn BosHHKaeT HPAMBIM IyTeM — B pe3yJbTaTe NpUMeHeHns
0CO0BIX aJIrOPUTMOB CHHTE33a aBToMaToB Mujau,— To BBefeHHE
HeOUpeJie]leHHOCTH B ero Ta0JHIK mepexofjoB H BEIXOJIOB
TpebyeT HanbHefAMHUX paccMOTpeHHIl.

Mosker cayanTbesd, BO-TIepBEIX, 9T0 HEKOTODEIE BRIXOJHEIE
curHans B apromaTe Muam B MoOryT BO3HMKATH JHIIL IOJ,
JAefdCTBAEM 3aNpemEeHHBIX CJI0B. TaKHme BHIXOJHBIE CUTHAJE
eCTeCTBeHHO Ha3BaTh HeonpedeseHHUMU, TAK KaK 3aMeHa uX
moOLIM JPYTHM CHTHAJOM He H3MEHHT, OICBHAHO, PeaKIHNI0
aBTomaTa B Ha JlonycTmmble ¢I0Ba. JT0 03HaYaeT, 9T0 B Tal-
JIMIe BHXOA0B aBTOMaTa B Bce HeolpefleneHHLIE BHIXONHEIE
CHrHaJhl MOFKHO 3aMeHHUTh YepToukamu. [lpnmenas npepmosce-
aue 1.6, MOKHO pacmpoCTpaHATH BOSHUKIIYIO TakuM o6pazom
HeoNpefeleHHOCTs TAaOMuUE BHXOA0BR aBromMaTa B Ha ero
Tabauny nepexoyos.

[lpenmososkum fanee, 970 MMeeTcA NOMYCTHMOE BXOAHOE
CJI0BO p TaKoe, 4T0 gobaBieHne K Hemy j0Goil OyxBH BXOA-
HOro andaBHTa IpeBpamaeT ero B 3aNpelmieHHOe CJOBO.
Beakce cioso, ofmafajmee TaKMM CBOHCTBOM, €CTeCTBEHHO
Ha3BaTh npedsanpewennsim. Bee cocronnma asTomata Mumam
B, B KoTOpHIe 3TOT aBTOMAT MOeT HePeXOHuTh A3 Ha9aIbHOTO
COCTOAHWA @, TOJbKO NOJ| JlefiCTBMeM 3ampemeHHbX HIH
OpeA3anpemeHH X CJI0B, Mbl HA30BEM HEONDEGEAeHHLLMU,
Ilepexon apToMaTa B HeompejeleHHOE COCTOAHME 4 03HAYAET,
9T0 BCe HOCHefylomue NepexOAH ABTOMATA -- N NOABJAEHUO
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COOTBETCTBYIOI[MX MM BHIXOHLIX CHrHAJOB — GynyT coBep-
WaThCA MOJL [eHCTBHeM 3ANPeIeHEHX CJI0B U HO3TOMY MOTYT
OHITD ompesieJieBH K2 K y r o 1 H 0o, Omnpeperdsa 3TH mepe-
XO0/Ibl M BHIXOJHEE CHTHAJAL TaK, KAK OHU ONpeNAIeHL, CKa-
MeM, JUIA HAYaJbHOTO COCTOAHHA, MEl MOMKEM OTOM/IeCTBUTH
BCe HEONpeJeJIeHHLIe COCTOAHHA ¢ HAYAJbHEIM COCTOSHHEM,
He M3MeHUB pPeaKNUu aBTOoOMAaTa Ha Jo-
OYyCTHMBHE @ ¢J 0B a, JT0 03HAUAET, 0YeBUAHO, BO3MOK-
HOCTH 3aMeHH BCeX BXOK/JeBHI HeompejeJeHHHX COCTOSHMI
B TabIWIy mepexofi0B aBTOMATa YepTOYKAMH M BHYEepKABa-
HuA Bcex cToaluoB (3a HCKINYeHHeM HA9aJBHOIO), 0603Ha-
9eHHHX HEONpeeleHHEIMHA COCTOAHMAMA, 13 Tabaul Depexo-
0B M BLIXO[0OB aBTOMATa.

Jlerxo BujeTh, 4T0 cIpaBeAMBO CAelyIONMee MPEIOKeHHE.

1.2. Bce cocmoawus asmomama Muaw, 0aa Komopwix
dynryus enrodoe re onpederena npu 8cexr 6XOOHWL CUSHAAAL,
u ace cocmoanus asmomama Mypa, 6aa komopwx ne onpedenena
cOsunymaa Pyrkyul §urodog, ABALIOMEL HEONDEJEACHHBIMLUL.

IdTo mpenoNeHne MO3BOMAST HAXOAUTH HeolpefeleHHLe
COCTOAHNA NO HeoNpejleJIeHHKIM BHIXOJHLIM CHIHAJaM.

Bce paccysienns OTHOCHTE/BHO HEONPEJI@IeHHBIX BRIXO/I-
HHX CHCHQJIOB U HeOIpefleJeHHLHIX COCTOAHUM /1A aBTOMATOB
Musn moryT GiTh peslOMHPOBAHE B BHAE CHeAYIOmero mpa-
BHJA.

IIpasuno 6a. Mo sadannoli obaacmu sanpema uau
obaacmu donycmumnz caos asmomama Muasu B Haxodamesa
HeonpedenerHble eBLTOONblE CUZHAL U HEONDEGeseRHbE COCMOs-
Husa asmomama. Bee scemenmy mabauywl etrodos, aeasiouueca
HEONnpedeseHHUMU  BELLOONBIMU CUSHAAAMU,— U COOMEEMCM-
syloujue UM (cmoawue Ha nepeceveriLll Mex ae cmpox U cmoab-
Yyos, wmo u HeonpedeieHHIe BBLLOOHbE CUEHAA) 34EMEHMEL
mabauys.  nepexodos — zamenaiomca — wepmoukamu. Bee
cmoabybl (3a UCKAIOYEHUEM HA4ALLHO20), 0603HANCHHYE HEoNn-
PEOEAEHHUMY COCTIOAHUAML, evuepkusaomes ua mabauy ne-
pexodos u evixodoe aemomama. B cayvwae 603HUKHosEMUA He-
docmuscuMulr  cOCMMOAHWUE coomsemcemsyowyue UM cmoabybl
makace blueprUBAIOMCA.

9To NPABHJNO MONET COUETATHCA ¢ MIOOLIM U3 OMHCAHHBIX
ajropuTMOB CHHTe3a (JaiomiuM B pe3yiabrare asToMar Muim),
BLICTYNAsA B KAaYecTBe MOCJHEAHEro M3 BHIMOJJHAEMHIX IPaBUI.
QO6r9HO, O[HAKO, OHO LPUMEHACTCA JHUIlb B COYETAHUHU C OCO-
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OBIMH 2JITOPUTMaMH cHATe3a aBToMaToB Muan. Bosunxaromue
Takum 06pa3oM amropmT™MH cocToaAT w3 upasma 1, 2, (206),
(28), 3, 4, 5a (6a) (BmmonHeHWe npaBmy, HOMEpPa KOTOPHX
3aK/IO%eHn B CKOOKH, He 0013aTeJbHO). ¥ CIOBHMCH, 4TO
nobapienne mpasuia 6a B ommcammnte Bhme ocolbie airo-
PHTIMH CHHTe3a aBTOMaTOB Mmuam (06GHMHMWE H yOpOmeHHLE)
He MeHfAeT X Ha3BaHuii. B caydae meo6X0ANMOCTH yTOTHAIOT,
CHHTe3 KaKOr0 aBTOMAaTa (JacTHIHOTO WJIM BHOJHE onpene-
JIeHHOr'0) HMeeTcsi B BHAY.

Paccmorprm Tenepn 0cHOBHEIE cHOCO0H 3ajIaHNHSA MHOKECTB
ROIyCTAMHX CJOB ¥ obaacTeif 3anpera, KOTOPhEe BCTPedal0TCA
Ha OpaKTHke. JANA Kaj)KHOro M3 9THX CHOCOOOB N pHMEHH-
TeJLHO K aBTOMATaM, NMOJYYEHHHM ¢ mOMOmblo Jdioboro us3
ONINCAHHH X BHIIMe AJNTOPUTMOB CHHTE3a BIOJHE onpenenenﬂmx
aBTOMATOB, YKarKkeM Te BHIXOJHHE CHIHAJWN H COCTOAHHASA,
KoTopee OyAyT npu oToM HeoupepneieHHHMu. IIpaBrabHOCTB
3THX YKa3aHHH Jerko NpoBepUTh, AHAJNBAPYA COOTBETCTBYIO-
mue OpPaBAJa ONMHCAHHHX AJTOPATMOB CHHATE3A.

1-i cmoco6. Jonycmumumu aeisdlomcs éce caosa,
exodawue roma Gbl @ odro us sadannwr cobwmuil R,,..., R,
U nPOU3BOAbBHBE HAYALbHbE OMPESKU MAKUT CA08, Bce ocmaav-
HBle caosa cocmaegasiom obaacimb 3anpema.

Heonpepenennuy B aToM ciydae (kak i apromMatos Mypa,
TAaK # AJA apTomaToB Mmuum) Bcerja AiBfeTcA DYy CTO @
cocTOsAHUE (TO eCTh COCTOAIEE W3 NMYCTOTO MHOKECTBA
OCHOBHBIX HHJIBKCOB). HadganpHoe cocTosdnme sABAsercs He-
ONpeAeicHHKM B Cjydae, KOrga OHO He BCTpedaeTcA Cpexd
9/1eMeHTOB TA0JAANH HePeXOof0B ABTOMATA.

2- cnoco6. Jonycmumbiy ssisemcs acakoe caoeo,
codepoicaujeecs ¢ 0OHOM U MoAbko ¢ 00HOM (3asucaujem om éwi-
Gopa caosa) us sadannnx peeyraprwz cobwmuit R, ... R,
npuuem makoe, ymo ecAkull e2o Henycmoli HAYAAbHBL ompesor
mardice codeprcumca mouno e odHom (3asucaugem om ewbopa
amozo ompeaka) us 3adamnmzr cobwmull R, ..., HP (neobsaaa-
MeabHo, wMobbl CA680 U €20 HAUAAbHBLE OTNPESKU 6ZOVUAL 6 00HO
u mo e cobuumue). Bee ocmaashble caosa cocmasasiom obaacmb
sanpema.

HeonpepreneHREIMA B 3TOM CiryUae ABJAKNTCA BCE BHIXOJHE
CHTHAJH, COCTOAINMe W3 ABYX H Ooaee cobumithii R, ..., RP,
a TaxsKe nycroii Brixonuodt curaan. Heonpepnenernumu cocros-
nHAMM ABAAIOTCA AJA asromatoB Mypa Bce cocTogHms,
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OTMeUeHHble HeONpefle/leHHEIMA BHIXOAHKMA CHTHATAME (B
9aCTHOCTH, IyCTOE COCTOAHNE), H HAYaJNbHOE COCTOAHME, eCIn
OHO He BXOJMT B KadecTBe OJ[HOTO U3 3]eMeHTOB B TalInmy
nepexofos. B caydae apTomMaToB Mnmim meompeneneHHBIM
Oyner nycroe cocToanne. OcTalbHbe HeonmpeeneHHbe COCTOA-
HAS MOTYT OLITh MONYYeHH € MOMOINBLI0 NpefJoMHeHHA 7.2,

31 cnoco6. Jonyemumwum sagisemes ecakoe 4080,
ob.radaruee mem ceolicrmaoMm, wmo Kak oHo caMo, mak u 4060l
U3 €20 HENYCMHT HANAALHWT 0MPE3K08 codepicamca He Goaee
4eM 8 00HOM U3 3A0AHHBET PERYAAPHBIT cobuimuil R, .. R,
Bce ocmaavhuie caosa cocmasasiom obaacmb sanpema.

Heompenenennuimu B 3ToM caydae GyayT Te ske BHXONHEE
CHTHANE M COCTOSHHA, 9TO W B HpefHAyIieM ciyuae, 3a
UCKJII09eHNeM TYCTOTO COCTOAHHA X MyCTOr0 BHIXOLHOTO
CHTHAJA,

4 cmoco6. Obaacme zanpema 3zadana 6HO —
8 sude 001020 U3 PecYALDHUT eupasceruii S, 8200AWUT 8 3a0aH-
HUe MHOJNCECMB0 PELYAADPHNIT evpancenuli.

Heonpenenensuvu B 9TOM ciaydae GyayT Bce BRHIXO[HBIE
CAT'HAJIGI, B COCTAB KOTODPHIX BXOJIUT CHMBOJ 00JacTH 3alpeTa
S. Heonpenesnensrie COCTOSHAA XapaKTepu3yOTCA ¢ HOMOLIHIO
npefnoxenus 7.2. B wacrmocrm, auas aeromatoB Mypa me-
onpejeneHAEMA OyIyT BCe COCTOAHUA, OTMeYeHHHE HeoNlpe-
JdeNeHHHIMA BHIXOMHBIMEH CHTHajzamu. HaganbrOe CocTOAHHE
ABJAETCA HeoNpeJleJIeHHEM, eCJIH OHO He BXOJUT B UHCJIO
9JIeMeHTOB TabJnmel IepexofoB aBTOMATA,

damMeTuM, 49TO HeoNpefelleHHOCTh HAYAJLHOTO COCTOSHHES
B CIy4ae, KOTJa OHO He BXONUT B 9MCJO dIeMEHTOB TAGIAIE
NepexXof0B aBTOMATA, HMeeT MecTo mnpm moGoli o6macTn
aanpeTa.

B zawnouenwe naparpada paccMOTpUM npmMepsl IpHMe-
HeHUsA YIPOIEHHKX aJITr0PUTMOB CHHTe3a [JIA CAy4as CHETe3a
9acTHYHHX aBTOMATOB.

Mpumep 2. Coburtua 3aManmH perynapHLMA BHpasKe-
muamu P={z}{y}, Q@={z} (zvy). Hocrponrs mpegcrapasio-
mue 5Ta coGnTuA 9acTudHele aBToMaTHl Mypa m Munm npn
ycaosuu, 9To o6nacTh 3anpera 3aZlaHa NepBHIM W3 yKa-
3aHHEX BHIIe CcIocoGOB.

Pemenue OrtomaecTBasaa cuauana cooTBeTCTBeHHEE,
& MOoTOM MOfoGHLIe MecTa, M IPAXOANM K clefylomeMy (pas-
MEUeHHOMY) KOMIUIEKCY. (3aMeTuM, 9UTO OTUKAECTBICHH®
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nopo6arx Mect O m 1 specr me npouano;m'rcﬁ.)
PP P
HRHE U HIHN

1
2

Ilpasuna 4 m 5 npusopAT K oTMedeHHOH Tabianie mepexo-
goe apromMata Mypa (raba. I1.20).

Tatanna II. 20

P P Q) (P Q) P ()
0 1v3 2v3 2 »
x 1v3 1v3 . . »
y 2v3 2v3 2 2 *

HeonpeaeneAAHME ABIADTCA 3Kech OYCTOE H HAYANbLHOS
cocrosane. Ilpumensas npasuno 56 u BBORA Hepeobozmavenusn
0-1, 1v3-2, 2v3-3, 2-4, P-u, (P, Q)~v, Mu npuxofum
K chenywmeil ormedeHmo#l Tabnmue nepexojoB HCKOMOIo
q.craeHoro asrTomata Mypa (raba. 11.21):

Ta6auna II, 24

y| 3| 3| & | 4

[lpuvensia mpasuno 6 ocmoBHOro anaropuT™a, woONyUnIM
asroMaT Muan C, 3ajlapAEHA cBOHMH TabuulaMn LepexojloB
u Buxopoe (taGa. 11.22 = 11.23),
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Tabaunga II. 22 TaGaunga I1. 23

1 2 3 4 1 2 3 4

z 2 2 —_ — z v v —_ —
y 3 3 4 4 y v v u u

IMpuwmep 3. Haitrm aBTomar Munm, npencrasasiomuit
cobntne R=zv{y}y upm ycnoBum, 9T0 001acTh 3ampeTa
8aJlaHA DeTyJNADHbIM BHpaxeHueM S={zy}.

Pemenne Pasvezas xoMOinexc B COOTBeTCTBHH C Opa-
pujaMa 2, 2B M 3, ME DOJydYuM:

R=31xv’{#’~yp|y|)\, S=|f
o

§_ 3
ITo npaemiam 4 u Ha mocTpomym TaGNHIH TepexXofOB | B~
xopop I11.24 u 11.25.

Tabonumua II, 24 Ta6aumga II. 25

0 i 2 3 * 0 i 2 8 *

z 2| 2| 2| 2] = x RIOIOITOLIO
Y 1113 = | = y | RIR (SO0

JampemeHAKM B PACCMATPHBAEMOM ciydae GymeT TOABKO
BuxonHoit curgan S. Ilpumennm ompasuno 6a. 3amenss gep-
TouKoil curHasn § B TaGuuIle BHIXOJOB I CTaBA YePTOYKY B CO-
OTBEeTCTBYIOIeM MecTe TallOMIH HepexoloB, MNPUXOTUM
K Tta6a. 11.26 n 11.27.

Ternepb, KaK Jerko BUAETh, COCTOARNE 3 CAENANOCEH HeLo-
CTH}UMEIM, H €Tr0 MOKHO, CHeJ0BATENbHO, HCKIKNIUTE.
IlpousBons mepeoGosmavenma 0 ~1,1+2,2 +3,%-4, R > u,

) - v, MH IOJyYaeM OKOHYaTeNbHHE TaOIWIH Tepex /0B
(11.28) u Buxopos (11.29) mckomoro geTomata Munu D.
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Ta6anoa II. 26 Tabamnoa II. 27
0 1 2 3 * 0 i 2 3 *
z 2% |2 2] z [RI1OITO[O]O
y [t {1 | —]*]|= v |R —101]0)
Ta6amnoa II. 28 Ta6anmma I1. 29
i 2 3 4 1 2 t 3 &
z 3 4 4 4 z u v v v
v 2 2 — 4 y| u u = v

§ 8. Canres aBTOMaTOB
N0 WHAYOAPYEMBIM HMH 0TOGpaKeHHAM

Opuoit u3 Hanbone> Ba;KHEIX 3ag27 Teopdd a0CTPAKTHHIX
aBTOMATOB AB/JAETCA 3 A149a CHATe34 KOHEIHHX ABTOMATOB IO
peannsyeMuM BVH a1 BUTHHYV orTob6parkernaM. Uemoansys
moJydeHHEEe B Tpena ] IMAX mipirpadax pesyJbraTel, He-
TPWHIO YKO8aTh 0TI 4l MeT( )y pelleHHA 2TOH 3ajadd.

8. 1. llepsuil aTanm pemeHn A yKasammod 3a-
fa9H COCTOMT B TOM, UTO HCXOAHOoe (BoOOWmEe roBOps, 9acTH4-
HOe) andaBHTHOE OTOOpAaKeHHe ¢ BANHCHBAEGTCA B BHJE
TaGJIAIE COOTBETCTBHA ') ¥ I PHBOAUTCA K aBTO-
MAaTHOMY BHJY ¢ OOMOIIbI0 OpHMeHEHHA O I e p a-
OHHM BHPAaBHUBAHHA JJHH CJO0B (cM. § 2).
Ipu atom o6biupo He mpHGeralT cpasy K CTAHAAPTHOH ome-
panAn BHPAaBHHBAHHA AJHH CJI0B, 4 MPOU3BOAAT PAR mOCJe-
[IOBaTeIbHEX NONHTOK OPHBEAeHHA 0TOOpa:KeHHA K ABTOMAT-
HOMY BHAY OyTeM DPHIHCHBAHHA IO BO3MOMKHOCTH MEHBINEro
9HcJIa OyCTHX OyKB, DpuGerad mocje Kamaoi IOOHTKE K Ipo-

1) O6mue MeTONW KOHCTPYKTHBHOTO 8afaHMA GecKOHewmHX Tab-
JUTL COOTBETCTBHS B KHHre cIIenualtbHo He pasbuparorcd. Ilpocroit
npEMep TAKOrO 8ajadMf paccMOTPeR B KOHIE aToro maparpada.



§8] CHHTE3 ABTOMAT. 110 HHIVIHUPYEMEIM MMH OTOBPAMK. 125

BepKe BLIDOJNHAMOCTH Y CHOBHH aBTOMATHOCTH
(eM. § 2). PesynsTaToM mepBoro aTama ABJIAETCA COKpamieH-
HasA TabauMOa COOTBETCTBHA ABTOMATHOIO OTOOpa:KkeHHUsS VP, B
KOTOpOe NIPeBpaTHIOCh HUCXOAHOE 0ToOpakeHHe ¢ B Pe3yib-
TaTe NPAMEHeHHs ONepaluy BLIPABHHBAHHA [JJMH CJIOB.

Bropoil aTanm pemeHHNA COCTONT B HaXOMxKJe-
HIE KaHOHHYECKOTO MHOMECTBA COO0H-
TH#, COOTBeTCTByOmEro orobpaskenmio ¢ (cM. § 2). Umcmno
COONTHII KAaHOHHYECKOTO MHOECTBA PAaBHO, KAK H3BECTHO,
uncny OyxB BHXopmHOTO axdasuta B=(y,, ..., y,) oroGpa-
menns . Cobbite S(y,;) 3TOT0 MHOKECTBA, COOTBETCTBYIOMIEe
BHXOfHOK GykBe y, crpomTcsa ciaegyomuM obpasom. Ilpo-
CMaTpHBas COKpameHHYI0 TaOJaumy COOTBETCTBEA 0OTOGpaske-
HEA P, BHJENANT BCe HAYAJIbHHE OTPE3KH BHIXONHHIX CJOB,
Kordarpomuecs GykBol y,. HauanpHane oTpe3ku BXOAHKIX CIIOB
oToGpakeHus, COOTBETCTBYWOIME BLIIGN@HHLIM OTpesKaM, d
cocraar cobutme S(y,) (i=1, ..., m).

PesyapTaToM BTOpOro 3Tama SABJAETCA KaHOEHYECKOe
MHO;KecTBO cobutmit S(y;), ..., S(y,) oroGpamenus P. Ilo-
OYTHO HA 9TOM dTale MPOM3BOAMTCS KOHTPOJIBb NPABHABHOCTH
BHNOMHEHHs oNepanuii IepBOro aTamna: JerKo BUAETs (cM. § 2),
9T0 omobparcerue P mozda u moavko mozda Agaaemca asmoma-
muum, koeda HaliGenKble COGRMUL NONAPHO HE NEPECceRaimcs.

Tpernit aTan pemeHNnA COCTONT B HAXOXKJe-
HAHU BO3MOKHO 00Jlee IPOCTHIX pPeryJApPHBIX BHIpaKeHHH musd
HalileHERIX Ha mpefbaymeM aTame coburuil S(y,), ..., SU,)-
IIpm sToM mOMB3YIOTCA TOKAECTBEHHLIMH HmpeobpasoBaHUAMA
B anrebpe coGITHl, a TaKiKe Cle[yIOIAM NPHEMOM pacimmpe-
HHA COOMTHH: npu nodvckanul Gas cobvimus S(y,) wauboaee
RPOCMO20 PE2YIADHO20 BUPAHCEHUS MOXCHO G06a6iamb K Hemy
NpPOU3BOALHOE MHONCECTBO BANDEWEHHWE CA08, M. €. MAKUT
€A06, KOMOpHE He codepacames Hi 6 00HOM U3 UCTOOHBE cobb-
mui S(y,), ..., S{y,). Jna ympomenns Docaeqyiommx pac-
eMoTpennit 6yneM o6o3HavuaTe HalifleHHOE TaKumM ofGpasom
peryiaspHOe BHpaXkeHWe AasA coGurTuA S(y,) NpocTo dUepes

y, (i=1, ..., m). 3amernmM, uro Gnarogapa NpHMEeHEHUIO OIle-
pammm pacmupeHHss COOBTHH, COGHITHA, OpeAcTaBIsAeMEe
peryinApHLIMU BHpaKeHUAMA Y/, ..., ¥, MOTYT HepeceKaThCA

MKy coboi.
Pe3ynpTaToM TpeThero arama ABAAETCA MHOMecTBO M
BCeX HAiIGHHHIX PeryJsAPHHIX BHIPKEHAR §,, <.y Y,y
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JersepTnil oTanm pelmen” A COCTOAT B CHH-
Teze Koreuroro asroMara Muau win Mypa, npencrasasioniero
coburus R,, ..., R,, BajlaBaeMee pelyJIADHHIMH BEIpajie-
HHUAMH J/, ...y Y,y NOCPEICTBOM MHO}XECTB CBOMX BEIXOJHBEIX
CHTHAJIOB.

ITpouecc cAnTe3a MO#<eT HPOMBBONHUTHCH IO JBYM OCHOB-
HHIM BapHAHTAM.

Ilepsuit BapuanT (c ecTecTBennoi o6
TacThi0 3amperTa). B mpomecce cMATesa CUATAIOTCH
AaNpemeHHLMHA, BO-MEePBLIX, BCE Te CI0Ba, Y KOTOPHX XoTA GH
OflMHE HeNyCcTON HAYANBHLIH OTPe30K (BKANYAA ¢aMO CIOBO)
He COJIep»KUTCH HM B OfHOM u8 cobmmii R, ..., R, 1, BO-BTO-
PHIX, BCe Te CJI0BAa, Y KOTOPHX X0TA Ol OANH HemycToll Ha-
YaNLHBA OTPesOK (BKIYAA CAMO CJIOBO) CONEDIKHTCA OHO-
BPEMEHHO B HeCKOJBKHX (6omee, 9eM B 0onHOM) COOLITHAX
R, ..., R,. Jlerxo Bumern, 4T0 3T0T CHoCc06 3apanna obmacTu
3alTpeTa COBHAJIA6T CO BTOPEIM A3 CHOCOGOB, pACCMOTPEHHEIX
B mpefuyiem naparpade. IlponsBogurca cuATed KOHEUHOTO
gacTruEoro arToMata Mypa mam Muam, mpepcrasssioliero
cobutus R, ..., R, ¢ ydeTom BBeleHHOH oGmacTu sampera.
IIpn atoM mokEO mpuMeHATH NGO M3 ONMCAHHEIX B JBYX
npeguAyIGUX maparpagax airopUTMOB CHHTe3a. Bnixommebie
curgafiel (HOCJe MCKIIUeHHA HEeOUpe[eJeHALX BHXOJIHbIX
CHTHAJIOB) B TOCTPOGHAHX aBTOMaTax 6yayT coBmafaTh ¢ OyK-
BaMH Y,, ..., Y, BHXOZHOr0 andaBuTa oTobpakenna P, a caMu
aBToMaTu OyayT mEAyumpoBaTh 9acTHIHOe oToOpaskemme P,
TIpOAOAIKAKIee dYacTaInoe oToGpaskenne Y ¢ coxpa-
HEHAEeM BXOXHOTO W BHIXOAHOTO addasaToB oToGpaskenns 4.

Bropoi#t sapmanT (¢ MckKAWIerndeM Of-
Horo H3 cobwruit). Ogro N3 3aaHAKX pPeTyJfpHRX
pupaskennil (00n4E0 HamGoslee CIOKHOE) MCKIAIOIALTCHA U3
3a[AHHOT0 MHOKECTBA Y., ..., Y, DeTyJIAPHHX BHDa;KeHHIl.
IIycTs aTum BmpakenueM Oyner y,. K ocraBmumea Brpaske-
HUAM Y,, ..., Y, TpAMeHAeTcA moboil n3 onHcammux B § 6
u § 7 anropuTMoB CHHTe3a YacTMYHBLIX ABTOMATOB Muam nam
Mypa. Ilpu aTom sanpemeHHEIMH CYHTAIOTCH BCe Te CJIOBA,
y KOTopnX XorA OH ofmH menycToil Ha9aJbHHEIH OTpPE3OK
(BKJII0UAA CAMO CIOBO) COZEPIKATCA OJHOBPEMEHHO B HeCKONE-
Kux (Goxee, yeM B oxHOM) coburuax R,, ..., R,. Buxoxnue
CHTHAJE, cofiepiRamue 6ojee ORHOrO CHMBONA Y., ..., Y-
6ynyr mpw 8ToM meompeneileHHHME. M3 ocTalommxcA BHIXOA,
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HEX CHTHAJOE U, ...y Y, ( ) MycToft Buxopmoft curmaxn ()
3aMeHAEeTCH BHIXO[HHEIM CHTHAJOM ¥,, IOCJIE 1er0 CHHTe3Hpo-
BaHHLEe ABTOMATH GynyT WHAYDHMPOBATH 92 CTUYHOe OTOOpa-
AeHne ,, NpoAoKaKIee HCXONHOe FacTHIHOe 0TOGpajke-
HEe | ¢ COXPAHeHHeM ero BXOQHOTO M BHXO[HOTO aldaBuTa.

O6GocHOBaHMe ONMMCAHHOIO METONA PeIeHHs 3ajadu CHH-
Tesa aBTOMATa MO MHAYUHPYEMOMY UM OTOGDAKEHHI0 BHTe-
KaeT W3 pe3yibTaTOB BTOporo maparpada zacTosmeil riaBH
H U3 CYIHOCTH OUMCAHHHX B OpefbAYIHMX naparpadax ai-
TOPUTMOB CHHTE33 aBTOMaTOB IIO NPeACTaBIAeMKM HMH COOH-
risaM. HeKoTopHX NOSCHeHHI 3acIy:KHBaeT IUIML CHocob
obpasosanma obmacTeil 3ampera.

N3 cmocofa mocTpoeHUs onepalium pacHupeHus COOBITHH
HA TpeTheM dTane pemleHusi sICHO, 9TO JI00He HeTPHBHAIbHHE
HepecedeHns PacIupeHHHX cobuTmii R, ..., R, a TaKkxke [0~
noJHenne UX o0be[IJHHeHNA COCTOAT U3 3aNpPeIeHHKX caoB. a3
yCloBMs ABTOMATHOCTH MHOKecTBa cobmiTmit S(y,), ... S(y,)
BHTeKAeT, YTO BCAKOE CIOBO, XOTA OH OAMH HemycToH HAYalb-
HHi 0OTPE30K KOTOPOro 3ampemeH, caMo GyeT 3anpemenHmIM.
Teneps BUAHO, 9T0 ofpasonanme ecTeCTBeHHON ofmacTu 3a-
IpeTa B IePBOM BapHAHTe CHHTE3A He HAPYIIAeT MHAYLMpYye-
MOT0 CHHTE3HPYEMHEIM aBTOMATOM O0TO0paKeHHsa HA MHOKECTBE
AODYCTHMHX CJIOB oToGpakennd V. Pacmunpenue sixe obaacTu
AOMyCTUMHEX CJOB B aBTOMAaTe IO CPAaBHEHHUIO ¢ 06JacThIO
AOMYCTUMEIX CIOB B MCXOTHOM oToGpaskeHmm 1) MOeT IIPo-
UB0IITH 3 C9eT 3alIpeeHHKX CIOB, 100aBIEHHHX B MPOIECCe
pacmmperus cobwrtuit S(y,), ..., S(y,) TOIBKO K OgHOMY U3
9TUX COOHITHI.

N3 cnocoba o6pazosanns pacmupennii coOHTHI Ha TpeTheM
JTane peImeHHA HENOCPEACTBEHHO BHTERAaeT, 9TO COOHTHE
S(y,) comepsuTCA B ONONHeHUN 00beHHEHUA DPACIIHPEHHRX
coberruit R, ..., R,. Taxnm oGpasom, BO BHIOIHe ompefe-
IeHHOM aBToMaTe A, mpefcTapidAlomeM cobmtua B, ..., Bm,
cobutie S(y,), OHTH MOYKET pacIMpeHHOE 32 CU(T HEKOTO-
pOTro MHOKECTBA 3allPelleHHHX CJI0B, NPeCTABJIACTCHA BEXO/-
HEIM CHI'HAJIOM, COCTOAINMM M3 NYCTOr0 MHOJKECTBA BRIPA’Ke-
Hul ¥, ..s Y, SAMEHAA DTOT NycToil BHIXOAHOM cHrHAT OyK-
BOil ,, MH IIpHUJieM, 09eBHAHO, K aBTOMATY, HHAYIHPYOMEeMY
orofpaskeHue, coBOagalmee ¢ oToOparkeHNeM P Ha MHOKeCTBe
MONYCTHMEIX cjI0B 0ToOpaskenns Y. TouHo TakuM ske oGpasom,
Kaxk ¥ B IEPBOM BAapHaHTe, HETPYAHO MOKA3aTh, 4To o6paso-
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pande o0macTH 3sampera, ONMHCAHHON BO BTOPOM BapHAaHTe
CUHTe32, He HAPYIIaeT 3TOrC ¢oBHajeHua (cmoco® saganuA
obiacTu 3ampeTa cOBIAajgaeT B 3TOM ¢JIydae ¢ TPeTHHM CIOCO-
Gom § 7, cm. cTp. 121),

Tem caMBM IpeAJOKeHEHH MeToJ pelmleHHs 3ajadd
CHHTE32 aBTOMAaTa MO MHYIHDPYEeMOMY UM oTo0pajxeHnI0 MOJ-
HOCTH oGocHoBam., IlomyTHO joKazamo ciaexyiomee Hpenso-
JKeHHe.

Ecau 6 onucannom memode noavsoeamuvca nepeilm eapuar-
mom CuHmesa U we npubesams Kk paculiperiino UcLodHuT ol
mutl S,)s oor S )» Mo 064acmu onpedeierus uczodr 020 0mo-
Opasxcenus u omoGpaicenus, UHOYYUPYEMO20 CUHMEUPOBAH-
HbLM Q8MOMAMOM, COBRAGAIOM NPU YCAOGUL, HIMO B03MONCHOCMU
ggedenus Heonpedesennocmu ¢ Pynkyuu neperodoe u ewuxodos,
npedocmasgasemvie npaguramu 56 u Ba npedwdyweso napa-
epaga, UCnoAb30BAHBL NOLHOCMDbIO.

3ameTnM, OJIHAKO, 9TO PadyMHOe HCHONB3OBAHHE BOZMOK-
HOCTell, 3BAKIIOUAIOMHAXCA B ONEPANUH pacmupeHud coOMTHil
(c HeaB DoNyYeHHA HAaMNpocTefMMX peryJApHHX BhIpazke-
HEif), CYImeCTBeHHO YIpOmaeT IpOHecc CHHTe3a M 0CobeHHO
HOCIeAYIOMYI0O MEHAMA3aHI0 ABTOMATOB. JTO 00CTOATENBCTBO
ofycnoBauBaer Goxbmue MPEeMMYMeCTBA OMMCAHHOTO MeTORA
CHHTe3a jla}e B TOM CJiydae, KOIjia CymecTBYIOT 6oee mpaMbe
MeTO/H CHHTe3d, TO ecTh B CIydYae KOHETHOCTH 06IacTH ompe-
AeJieHHs HCXOQHOTO aBTOMATHOro orobpaskenms ¢ (cm. § 2).

8.2. Cpenaem eme oaHO 3aMedaHue O JAaJbHEHMHUX BO3-
MOKHOCTAX YNPOIMEHHA CHATe3NPYeMOro aBTOMATa B COOTBET-
CTBHE CO BTOPHIM BapuMaHTOM cuUHTe3a. B papne caydaes mpm
ACIOJB30BAHAN BTOTO BAPHAHTA MOMKHO OTHOCHTEJBHO TMPOCTO
npousBecTd AudepeHHANNUI0 DYCTHX BHXOJHHX CHrHAJOB,
OTOKAECTBJIAA TOJBKO HEKOTODYXI 4acTh u3 HHX B Tabamne
BLIXof0B aproMaTa (00HYHOM WMJAM CABHHYTOH) ¢ BHIXOJHEIM
CHTHAJOM Y, U TPOM3BOAA 3aMeHY OCTAJbHbHX TAKMX CHIHa-
noB Yeprodkamu. Taxk GrBaer, HaIpAMED, B TOM CJIydae, KOTAa
BCe CJIOBA NCKII0IaeMOro cobuTua S(y,) COBIANAIT ¢ HAYATE-
HBIME O0TPesKaMH CJIOB OCTAlOmuXxcs coburtuit S(y,), ..., S(y,,).
flcmo, 4T0 B 9TOM ciydae mycTHe BHIXOHble CHTHAJb!, OTHO-
cAmueca K MYCTOMY COCTOAHHI0 aBToMara, He OyayT mpep-
CTABJIATE €JI0B cobbiTHA S(y,). B AX MOXKHO HOITOMY CUETATH
neonpepenesnuMu. HeonpepenernnM Oyaer B aTOM caydae
A OycToe COCTOAHHE.
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Jlerko Bmiers, 9TO omMCaHHOE YTOYHEBHe BTOPOTO Ba-
pPPaHTa CBOANTCA K TOMy, YTO HMCKI0Yaemoe coluitme S(y,)
pacmmpgercs IWMb A0 HEKOTOPO# YacTy fomoiaHenusa obbenu-
HEeHHMA OCTAJABHHX COORITHI.

PaccMoTpum Temeph mpumepH CHATE3a aBTOMATOB IO HMH-
OYOUDYEMEM HME 0TOGDaKeHHAM.

Hpumep 1. Hailitu Komeunnii apromar Munu, nagy-
nupyomui orobpakeHrne ¢, 3ajaHHoe COKpaleHHON Tabin-
neift COOTBETCTBHA:

yr— uv
xx...x—vuu...u (n=1,2,...)
Sem e’ N, ot
n pas (n—-1) pas

Pemenue Jlerxo nposepurs, 9ro sagannoe orobpa-
JKeHme — aBTOoMaTHOe. Il0PTOMY MO}KHO HAYaTh pemieHue
cpasy co BToporo srama. Hamommieckoe MHO)ecTBO cOOHITHIE
oToOpasieHnss @ COCTOHMT U3 ABYX COORITHH:

S =yvi{zlzz v SEw)=zvyz.

[IpuBenennte peryjifapHEe BHpa;KeHEA ABIATCA X0CTa-
TOYHO IPOCTHIMH, B CHIY 9er0 HX MAHMMH3ANUIO (TPeTuii oTan
pemieHnsI) MOMHO ONycTHTh. Ha 9WeTBepTOM 3Tane HpUMeHHM
nepBHil BapHAaHT CHHTE2a.

Paamerxa Buipa)keHHHl (B COOTBETCTBHH ¢ mpapmiaMu 2,
20, 28) paer:

u=$()yv‘{|xl}|z£x), v=$(':cvlyix).
ool o

ITo npasumam 4 u H5a maxopum TabuUOH NEepexofoB H
puxopos 11.30 » 11.31.

Tabauna II 30 Tabanmoa I1.31

o [1vz]| 4 * o |tv2 | .
z|1v2i1v2| » * z| v u v )
v 4 . . . Y u ) 0 ()
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Yunrtusag, 910 obmacTe sampera 3afaercs BTOPHM H3
cnoco00B, ONHCAaHHHWX B DpeABAyMmieM naparpade, HaXOuHM,
9T0 HeompejeleHHbHIM BHXOMHEIM CHT'HAJIOM SABIAETCA MycTOMH
CHTHAJ, a HeONpejeNeHHEM COCTOSHHEeM — OyCTOE COCTOS-
gue. llpmmensa mpasmio 6a m BBOoaA mnepeoGo3HadeHHSA
0-1,1v2 ~ 2, 4 ~ 3, nony9aem TaGIHIH TEPEX00B N BHXOA0B
uckomoro (4acrmumoro) apromara Mmam 11.32 u 11.33.

TaGanuna 11.32 Ta6numa 11.33

i 2 3 i 2 3

z 2 2 — x v u v
v| 8 | =] y| v | — | —

IIpuMenAs jxe BTOPOH BapHAHT CHHTE3A K BLIPA;KEHAIO ¥
(ackmiouas u), mMu DodydaeM Tabamiy nepexomos 11.34 m
trabnmny Bmxogos 11.35.

TabGanna I1.34 Tab6anma I1.35

0 & * 0 4 *

z * * * z v v ()
y | 4 * * y| ) () O

HeonpeneneHHLX BHXOAHHX CHIHAJNOB H HEONPEAENeHHX
cocToAHAN 37ech HeT. Bpoaa mepeofosmazemma 0 —1,x — 2,
4 + 3, mbi monygaem TaOMUIEL TI€PEXO/0B I BHXOJ0B HCKOMOIO
apromMara Mugm (ra6x., 11.36 m 11.37).

Tabannoa 11.36 Tabampa 11.37

i 2 8 i 2 3

z 2 2 2 x v u v
Y 3 2 2 y u u u
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Herpynao BufeTh, 4To apToMaT B moayuaerca U3 aBTOMATa
A B pesyibTaTe JUKBHAALNH HeONpefeJeHHOCTell B ero
Ta0JUIOAaxX NepexogoB H BEIXOAOB.

MDpuwmep 2. Haiitu Komesnwit apromar Mypa, ocyme-
CTBIAKINKIA BO3BelleHHe B KBaJpaT NBY3HAYHHX JBOMYHBIX
qucen. Yumena moganTca HA BXO[ aBTOMAaTa OCJIEOBATENbHO,
paspaAj 3a paspAmOM, MIaJMEMZ PaspAAaME BHepex. Tak e
oCymecTBAAeTcA BHIA4a pe3yJbTaTa.

Pemenne. IlocKoabky pesyibraT Bo3BeJeHHd B KBaj-
paT ABY3HAYHOLO YHCJIA MOKeT OHITh YeTHpeX3HaYHEM, TO
B MepBOHAYAJBHO 33TaHAON Tabiume COOTBETCTBHA BXO[HbIe
® BHXO[HHe CJ0Ba uMelT pasnwumylo Anuny. Memoamrays
npueM BHPAaBHHBAHWA [JHH CJI0B, K06aBUM K BXOJHHM ClO-
BaM crpasa 1o AiBe nycThix GykBe. B KagecTBe mycroft GyKBH
MO;KHO B paccMarpuBaeMom cayuae BeGpaTh mudpy 0, mo-
CKOJBbKY nofaBieHne HyJd B CTapHINe PaspAJbl BXOMAHBIX CJIOB
M03BOJSET OJHO3HATHO BOCCTAHOBUTH MX IIePBOHAYAJIBLHLII
upi. [locie aroro nobaBieHnsa MH IMOJy%aeM aBTOMAaTHOE 0TO-
Gpamenne @, 3ajaHHOe CIeyoOImeld cOKpameHHOH Talbaniei
COOTBETCTBHA®

0000 — 0000
1000 -— 1000
0100 — 0010.
1100 — 1001.

Hagornuecxkoe MHO}kecTBO cOOHTHI Aas oToOpamenns @
uUMeeT BHJ

S (0)=0v00v000v0000v10v100y1000v01v0100v
vi1y110,

S (1)=1y010y1100.

IlepBoe n3 HalifeHHEHX coGHTHIT MOXKHO WpeLCcTaBATE Goee
IPOCTHM peryJispHHM BHpAaKeHHeM, SATHCHBAA BMECTO mep-
BAHIX deThipex 4nenoB wied {0}, a BMecTo Tpex CleaylOmux —
gien 10{0}. Onrako MB moCTynmM mpoine, IPHMEHHB BTO PO
BapHAHT CHRTe3a ¢ BcKiIdenneM cobuTrA S(0). Uro Kacaerca
BTOporo cofuTnA, TO M OynemM mMeTh AAA Hero cienyiomee
peryasipaoe Bhipas<eHHe:

1=(1v010vy1100).
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IlpousBemeM pasMeTKy MeCT B 9STOM BHIpaKeHWH, YTOOB
HallTH B HEeM [Ba COOTBETCTBEHHHX H JBa HOJOOHEIX MecTa:

1:(1)(]11\,'0]21&0(\5\,]111/10%0(15)'.

o[ Te] [ &

Ilo monydYeHHOMY BHpPajKeHHI0 HAXONHM OTMEYeHHYI Tab-
Ay mepexopmos astoMata Mypa A (raGa. I1.38).

Ta6tnunga 11.38

* *
i i 4 3 » *

*
P
FY

B cooTBeTcTBEE ¢ mpaBHIAMH BTOPOTO BapHEAHNTA CHHTE3a
B 9TO Tabndue caeqyeT 3aMEHATE: MYCTOH BEIXOAHOH CHArHAJX
( ) BuxommmM cmrrazoM 0. IIpomsBons 3aTeM mepeoGo3Ha-
4eHUA TYCTOTO COCTOAHHUA (% — 7), ME NPHXONUM K OKOHYa-
TeAbHOMY BHAY OTMEYEHHOH TaOMHNH Iepexo[i0B MCKOMOTO
apromata Mypa (raéa. I1I1.39).

Tabnmoa !11.39

- 1 0 0 0 0 { 0
0 1 2 3 4 5 6 7
0 2 7 7 6 5 6 7 7
1 1 4 3 7 7 7 7 7

Ipumep 3. Iocrpomrs asromar Mmam, xoTopui#t
gpeo0pasosuBan 0OH UofaBaeMhlé BAa ero BXOJ, (CTapIHMH
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Pa3pAnEME Briepea) IHCIa OT IUHUIE 10 1eBATH, 3ANACAHHKS
B YeTBepHYHOI cHcTeMe cYHCIeHnd, B npulamxennnie (memno-
9uC/IeHHbE) 3HAYEHUNA KBAJPATHOTO KOPHA M3 HAX, BHJAaBae-
MEI@ HA BXOJ TAKKe B dYeTBepMYHOH CHcTeme CUHCIEHHA
(crapmumu paspanamm Bmepen).

Pemenwue Ilpubnuxennsre sHadeHus KBajpaTHOroO
KOpHA U8 9HCeNd OT egUHHIH 0 fAeBATH OYAYT PaBHH COOT-
sercTBenro 1, 1, 2, 2, 2, 2, 3, 3, 3. Bynyuz sanucanmu B d9eT-
BEPUUHOH CHUCTeMe CUMCJeHHMA, OHH TPHUBORAT K CAEAYIOmeR
Tabaune cooTBETCTBHA 0TOOpasKeHHA @, KoTopoe Tpebyercs
peanu3oBaTh:

01 — 01 12 — 02
02 —01 13 —03
03 — 02 20 — 03
10 — 02 21 — 03.
11 —02

910 orobpaenme, OyAydIH eCTeCTBEHHHM 00pasoM IpOAOI-
MeH0 HA HAYANBAHE OTPESKH CJIOB, ABIAETCH, OTEBHUHO,

aBTOMATHHEIM,
Haxonum cooTBeTcTByOINee eMy KaHOERYeCKOe MHOKECTBO
coOrITRIL:

S(0)=0v1iv2,
S(1)=01v 02,
S2)y=03vi0ovilvi2
S(3)=13v20v21.

YipumennM BTOpOi#l BapumaHT CHHTe3a, HCKIKTHB H3 pac-
cmorpernss cobrtHe S(0). OcraBmuecs cofnTHA 3amumeM
B BHAe DPeryJIAPHHX BHIP&KEHWI:

1=0(1v2),
2=(03v 10v 11y 12),
3=(13v 20 v 21).
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[Tn

It

Pasmerka »1mX BHpaskeHu#l mo mpapmiaam 2, 26, 2B, 3
OPHBOJUT K CHEAYMIEMy DPa3MedeHHOMY KOMIIEKCY:

1=|0|(|1v
ot |

2), 2=})(|053v)150v‘1|21v11£2),

o

3=|(|1]3v

T o [ @

2 Ov,241).

o] [o] [of

Ilo mpaBunam 4 m 5a HaxoauyM TaGIAIH DepeXof0B M BEIXON OB
apromata Muau 11.40 m I1.41.

Tabamna II.40

Tabauga I1.44

0 i 2 3 * 0 1 2 3 *
o 1 * * * 0 2 3
12: * * * 1%%(1)2 Sé;
20 3] = * * * 20 )i 1 2 Lyl ()
] I I I A 3l 2|3 [(O)]0)

B cooTBeTCTBHH ¢ OpaBHJaMH

BTOpPOTO BapnaHTa CHHTe3a

OycToil BEIXOAHOH curHAaA ( ) AoKeH OGHTL 3aMeHEH 3[eCh
puxofnusiM carzanoM 0. ONHAKO HeTPYAHO BHAETH, UTO MHI
HaXOoQUMCA B YCIOBHAX mpuMmeEmMocTH 3aMedamma 8.2. [lo-
DTOMY MH MO}KeM CYHTATh HeOompefeleHHHMH IyCTOe COCTOA-
HHE¢ aBTOMATa M COOTBETCTBYIOLME €MY BHXOAHBIE CHTHAIH,
ITo mpasuay 6a Mu mpuxoguM X TaGIHOAM HePeXOX0B H BEIXO-
noB mcKomoro apromara 11.42 m 11.43.

Tabunnmua II. 42

Tabamna II. 43

| eorosm
(I
(N
Find

W= o

0 1 2 8
of O 0 2 3
14 0 1 2 3
21 0 1 2 0
3] O 2 3 0
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Herpynmo sameraTsh, UTO, He HApymas MHAYIHADPYEMOTo
aBToMaToM A oToOpaskeHHs Ha MHOKeCTBe JOIMYCTHMEIX CJOB
HCXOJHOTO 0TOOpakeHna ¢, MOKHO 3aMEHHUTH YePTOUYKAMU BCe
BXOK/ICHNA HYJEBOI'0 BHXOJHOT0 CHI'HAJA BO BCe CTOJOIN
TabIanL BHX0JOB, OTIHYHHE OT HAYAJBHOTO ¢TOJOHA.

§ 9. MunaMusanma aGCTPAKTHHIX ABTOMATOB

OcHoBHoOI 8afadedl HacTOAMero naparpaga AeageTca pas”
paGoTKa TAKAX KOHCTPYKTHBHHIX HPHEMOB, KOTODHEe MO3BO-
aAamn GH mo MOGOMY JaHHOMY KOHEYHOMY aBToMaTy Mmim
nae Mypa A HaXouuTh dKeusasenmubii eMy (nid, B ciIydae
YACTHIHHX AaBTOMATOB, JKEUBAAEHMHO nNpoldoxcanujull ero)
aproMar Muin mam cooTeercTBeHHO aBToMar Mypa, KoTophe
EMera 0L HAaWMeHbIIee BO3MOKHOE YHCJIC COCTOAHHA. ITa
3afada HOCHT HA3BAHHE 20004l MUHUMUIAYUL KOHEHHBE
asmomamos. HanoMuum, IT0 BIIOTHE Onpe/eeHAbe aBTOMATHL
HAa3blBAWTCA B3 KBUBAJIEHTHBHMNA, eC/IH OHH HHAY-
IMPYIT OJHO H TO e oTo0parkenre, a YacTAYHEHHE aBToMaT A
HA3LIBAETCAd P KBUBAJNGHTHHM DNDPOJONIKeHNIEM
JacTHIHOTO aBTOMATa B, eclld MHAYLEpyeMoe HM oToOpase-
HEe COBIARAeT ¢ 0Tofpa:KeHHeM, HHIAYIHPYEMHM aBTOMATOM
B Ha BCeXx IIOHYCTHMLIX AJIA aBToMarTa B caosax.

‘Iac’rwmo aa,uaqa MHHPIMH33.]IHI(I KOHEYHbIX aBTOMaTOB YiKe
pemajnack B mpefHaymux nmaparpagax. Tak, B § 1 6un omn-
CaH MeTOJl UCKJIIOUEHHA HEFOCTHKEMHX cocTosmEmil. B mapa-
rpadax, MOCBATIEHHKX CHATE3Y KOHEUHHX ABTOMATOB, MHOFO
BHUMAaHHAA y,ue.rmnocs BO3MO{HOCTH IIOJIy‘IeH]Z[H aBTOMATOB
¢ BO3MOJKHO MeHbITEM 4mcjoM cocTosammil. Caenyer moguepk-
HYTH, 9T0 paspaboTamHble BHEIOIe METOHH CHHTE3a BEITONHO
OTAMYAIOTCA OT APYIMX BO3MOKHEIX METOHOB (Hampmmep, OT
OpAMOTO MeTOHa CHHTe3a, OMICAHHOT0 B Teopeme 2.1 m3 § 2)
KaK pas3 TeM, 4YTO OHM [Ai0T BO3MOKHOCTH B OOJLIINHCTBE
CjllydaeB 1oJiy9aTb aBTOMATHI, J0CTATOYHO 6JII'I3K]Z[EKMHHH'
MaJbHBIM,

OpHaxo CymecTBYIOT H TaKue CJydYad, KOTHA aBTOMATH,
CHHTe3HPOBAHHLIE B COOTBETCTBHH ¢ ONHCAHHHIMH BEINIe
aJropuTMaMe, GyOyT 3aMeTHO OTAMYATHCA OT MAHAMAIBHBIX.
HeobxognMo modTOMY paspaGoTath MeTOAH, HO3BOJIANIIIAE
MUHUMH3APOBATH Ve HOCTpOBHHHO aﬁc’rpam‘nwe ARTOMATWH
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¢ IeJbl0 NOJYyYeHAA ABTOMATOB ¢ MOHWMAJBHEIM YHCIOM
COCTOAHAM.

MepsuM (IpeapapeTenlbHKHM) DdTAaNOM
BCAKOH MHWHEMH3ANUM ABJAETCA BHjeJeHHe Heolpe[eleHHbX
BEIXO[HEIX CHTHAJOB H COCTOSHUE W BHeceHHe COOTBETCTBYIO-
meil HeoDpejeseHHOCTM B TAa0AWMIH IIepexof0oB W BHIXOJOB
aBToMaTa. BHecenue HeompeXeleHHOCTH He AOIKHO U3MEHATH
HCXOZHOTO 0TOOpakeHdsA, KOTOpoe A0KeH WHAYIHPOBATH
paccMaTpuBaeMbi aBTOMAT. BMecTe ¢ TeM iKenaTenbHO, 9TOGH
0HO GHLIO, 0 BO3MO;KHOCTH, TOJHKM, T, @, He OCTABJAIO OH
OIpEfleJIeHHHIM HHE OFHOTO H3 TEX MecT TaOIuWubl mepeXojoB
U BBIXOJOB aBTOMaTa, KOTOPHeE MOTYT OHTE CHeJaHH HeoIpe-
geneHHEMA. CTereHb HOMHOTE BHCCEHHOH HEOMPeAeleHHOCTH
ompefeNaeT B 3HAYMTENBHOW Mepe M BOSMOYKHOCTH TOCIERYIo-
med MHHUMH3ALAA,

B TOPHM 3Tal 0M MHHUMU3AIHUU ABJIAETCA HUCKJI-
49eHAe HEeJOCTHMKUMBEIX COCTOSHU, TO ecTh Iepexop K CBA3-
HoMy aBToMaTy (cM. § 1). BoamomHOCTH yMeHbIIEHHA YHCJIA
COCTOAIHAN HAa 3TOM 3Tame, BooOme roBops, yBeaHWIMBAETCA
OpH yBeJWUCHHAW CTENEHH HeolpPeAeleHHOCTH, BHECeHHOM
B ABTOMAT HA IePBOM DTalle.

TpeTrbuM 2TaDmoM, 3aKI0YANINUM IPOLECC MUHHA-
MU3AIWE, ABAAETCA 9Tall o0BefEHeHHA B ONHO COCTOAHHE
MHOJKECTB TAK HABEIBAGMEIX cosmecmunbr cocmosnuli. K
nofpoGHOMY  pACCMOTPeHWIO 9TOro oarama MH  ceffdac
u mepeiifieM.

Tlpexxne Bcero HeoOxommMO BBECTH PAX HOBHIX Ompejeile-
mui, Ilycte 4 — mpomnsBoabHEI abcTpakTHHE aBTOMAT, @ —
ao6oe ero cocroaane. Byaem ropopuTs, 9T0 CIOBO P BO BXOA~
HOM asipaBuTe aBTOMATA A NPUMEHUMO K COCTOAHHUIO @, €CIH,
mojasafd 3TO CIOBO HA BXOJ aBTOMATAa A, YCTAHOBIEHHOTO
IpegBapUATENHEO B COCTOAHWE d, Mh OJIYIMM HA ero BHIXOJe
BIOJIHE OIPefeleEHOe CJIOBO § B BHXOAHOM ajidaBHTe, HME-
mee Ty Ke CaMyl0 AJuHYy, 9To # cioso p. MEHade rosops,
DofiaBas MOCJENOBATENHEO HA BXOA aBTOMaTa GyKBEI ClOBA P,
MHL HA pa3y He KOMKHH CTONKHYTHCSA €O CIyTaeM HeompeaeleH-
HOCTH COOTBETCTBYIOWmEro odepegHo#l mopaBaemoii OyKBe BEHI-
xogHoro curHana., CmoBo ¢ OypeT Ha3hHIBATBCA PE3YALMAMOM
NDUMEHEHUR CA06G D K COCTMORHUW 4.

B canyuae, xorma ¢i10Bo p HeOPHMEHHMO K COCTOAHHIO &,
ML 6YJ'L9M FTOBOPHTE, YTO pPeAynhTaT UpPUMeHEHWA CIHORA p
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K COCTOAHHIO @ ABAsAeTcA neonpedesennbin (npm 8ToM Gespas-
ANYHO, AAXT JH HEKOTOPHE HemycThe HavajbHBIE OTPE3KH
€l10B2 P B NIPAMEHEHHH K COCTOAHHIO @ O pPef e e HHB ©
pPesyabTaTH HJH HeT).

Ucnonbays momATAe 0 HeompefeleHHOM pesyibTaTe NpH-
MEHeHHuA CJIoBa P K COCTOAHHK aBTOMaTa, MBI MOKEeM He
SaGOTHTBGH 0 TOM, ‘ITOGH nonapaeMbie HA BXOJ1 aBTOMATa CJIOBA
ObuTH 00A3aTesNbHO Cl0OBAMH BO BXOAHOM ajdaBHTe aBTOMATA.
M= mosieM mMogaBaTH HA BXOJ ABTOMATH, YCTAHOBIEHHOIO B TO
FIM WHOe HadajJbHOe COCTOAHHUE &, CJIoBa B JI0GoM andaBuTe,
CYHMTas, 9YTO pe3yJbTaT NpPHMeHEHHA CI0BA p K COCTOSHHIO a
He ONpefeJeH BCAKHE pas, KOrA CIOBO P COfepKAT OGYKBH,
He BRJIOYEHHHE BO BXOAHOH amaBUT aBTOMATA.

Temepr  MOKHO faTh  ONmpEefeJNeHHEE COBMECTMUMBLE
cocmoaHull.

9.1. Cocmoanua ay,, ..., ai,, sxodawue 8 odun u mom ice
ujAUd 8 HECKOAbKO PAa3AUdHBLL agmomamos Mu./tu. Haavlgawmea
cosMecmuMuMU, ecau ace onpelenennvie (He cuumas Heonpe-
OeqeHHBT PpE3YALMAMOE) peaysbmamsl RpuMeHeHus 106020
CL06A P K COCMOARUAM &; , ..., Q;, 6ydym odnumu u memu xve
(sasucayumu moavko om cao8a p, Ho He om gub0opa COCTNOAHUA
a;, u3 0annoeo MHOICECMBR cocmoarul). B cayuae asmomamos
Mypa kpome amozo ycaosua Oas coemecmumocmu OAHHBT €O-
cmoanull mpebyemesn ewe, wmobtl, ne cuuman HeonpedeieHHHLT
OMMEMNOK, 60 COBMECTRUMBLE COCOAKUL UMes 6bl ofunarostie
ommemru. Cos.uecmumue COCMOAHUR 80 8NOAHE onpeameunbw
asmomamaxr HaswsaIMCA MakKice SKeUBANEHIMHHMU.

Ina coydas KOEeYHHX aBTOMATOB cymecTByeT 3¢ deKTne-
HEIH KOHCTPYKTUBHHII NpHeM AJA HAXOAOHHAS COBMECTHMEIX
MerAY coboit cocToAnmit B IOG0M KOHEIHOM MHOKECTBE aBTO-
MaToB OHOTO H TOTO sie THNa (Mypa wan Muman), dtoT npuem
OCHOBAaH Ha MCHOOJB30BAHMM HOHATHA [-CO8MECIMUMOCMU CO-
cmosHull,

CocroAnuAa @ ,....a;,aBTOMaTOB Mmumam Hasu-
BAIOTCA {-cogmecmumbimu A1 moboro nagsoro i=—1,2,..., ecau,
¢ TOYHOCTBI) [0 HEONpele/leHHHX pe3yiabTaTOB, pe3yabTaT
IpuUMeHeHnA J1000ro0 ¢j10Ba NIHHE [ K COCTOAHHAM &; , ..., 4;,
Oymer omHHM M TeM e, HAXOAACHL B SABHCHMOCTH JHIL OT
BHIOOpA CI0Ba, HO He OT BHOopa cocToaHnA. CocToAmnA a B -
TomaToB Mypa masusatores O-coemecrmumuimi, eciu, He
cHnTas HBOHPQHBHBHHHI OTMETOK, OHH OJTHHAKOBO OTMeNeNntHr,
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OHN HaBHBAKTCA i-cosmecmumbmu paa moboro i=i, 2, ...,
ecin OHM (-COBMECTHME M eCIH, C TOYHOCTBIO [0 Heompe-
AEIeHHEIX Pe3yabTaToB, Pe3yAbTaT HPMMEHEHHA JI060T0 AaH-
HOTO CJ0Ba AJIMHK { KO BCEM PacCMaTpPHBAEMEIM COCTOAHHAM
OMHAKOB,

Jlerko BHAeTH, YTO CHpaBefJuBO CJAEAYIOMee MPEAJIO-
JHeHHe.

9.2. i-cosmecmumiie cocmoanus 6ydym marwe u j-coeme-
cmumsny O0as twboeo j<i. Cocmosnus moz0a u moavko
mozda coemecmumst, koeda oru i-coemecmumdl Jasecer =1,
2, ...

Boegem eme caemyiomee BaskHOe ompeelemnue,

9.3. Jaa awbozo muoacecmea M aemomamos 0dro20 U mozo0
ace muna (Mypa uauw Muaw) u mwo6ozo i=0,1, 2, .... i-kaaccom
dannozo mmoxcecmea M wa3vleaemcs 6CAKOE MAKCUMAABHOE
MHOMHCECMBO (-cosMecUuMBLE mexcdy coboli cocmoanuil asmoma-
mos uz M, m. e. makoe MHOIECMEO, K KOMOPOMY HEALIA
do6asums Hu 001020 H08020 COCMOAHUR 663 Hapyuenua csolicm-
ea i-coemecmumocmu. Beaxoe makcumaavroe MmoNcECTMEBO
coemecmumbr mexc0y coboli cocrmoaruii asmomamos ua M 6ydem
HA3HEAMBCA 00 -KAQCCOM UM KAACCOM COBMECTMUMOCIMIL MHO-
acecmea M.

1-knaccH mua apromaTos Muam u O-Kiacew g aBTOMaTOB
Mypa moryr 6uTh HafiieHH HeHOCpe[CTBEHHO IO mX Tabiu-
naM BHX0A0B (OOEYHBIM HJH COBHHYTHIM). B ciaydae aBToMa-
roB Munu B oguE # TOT e 1-KJacc 3a4uCaAIOTCA BCe COCTOSA-
HAsA, 0003HAYAIOMUe COBIafalomue (C TOYHOCTBIO 10 HEOmpe-
NMeJeHHBIX BHIXOJAHKX CHIHAJOB) CTOAGIH TaGami BEIXOJOB.
B cayuae apromatos Mypa B oguH m ToT ke O-Kiacc 3aumc-
JAIOTCA BCe OJUHAKOBO OTMEUYeHHHIE COCTOAHHA I BCE COCTOA-
HHS, OTMETKH KOTOPHIX He OIpefeensl (IOCHeHHE NOIafaloT,
takuM oOpasoM, Bo Bce O-Knacch).

¥ixe Ha 9TOM IpmMepe BHAHO, 9TO JJIA YAaCTHIHHIX aBTO-
MaTOR {-KJIACCHI, BOOOIE roBOPA, IEPECEKANOTCA MEKAY 000,
To e caMOe mMeeT MeCTO M AJA co-KaaccoB. B To ke camce
BpeMA HEeTPYJAHO NOKazaTb, 4TO (/A BOOJHe ONpefleleHHEX
aBTOMATOB [-KJIacCH He MOTYT mepeceKaTbhCa Memay coboif,
n60 OTHOmEHNE {-COBMECTHMOCTH COCTOSRMI 00iamaeT B 3ToM
ciydae CcBOHCTBOM TPaHBWTMBHOCTA (€CIM COCTOSHH® 4,
i-COBM@CTHMO C COCTOSHMEM a,, & COCTOSHUE &, i-COBMECTHMO
c COCTOAHWAM a,, TO COCTOSHH® ¢, {-COBMBCTHMO C COCTOSHHESM
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a,). Jlna ciaydas jxe YaCTHYHLX ABTOMATOB GBOMCTBO TpaH3H-
THBHOCTH HJIA OTHOIDEHWA [-COBMECTHMOCTH, BooOme roBops,
He BHIOJHAETCA.

OunpegennM Temephb TAK HASHIBACMYIO OREpayllo Pacwjenae-
Hua i-kaaccoe. llyctb M — MHOMECTBO aBTOMATOB OJHOTO
u Toro jxe Tuma (Mypa wmm Mmmm), (z,, z,, ..., Z,) — MHO-
mecTBO Bcex Oyks mBX BXogEmx axdasutoB, K, (i), ...
.1 K, ({)— COBORYHHOCTb BCeX {-KJIACCOB PacCMATpPHBAEMOTO
MHOeCTBA. ByfieM roBopuTh, IT0 MHOeCTBO /N cocTosHHIH

@j,, ..., Gj,, LEIAKOM COfep/kanieecA B OJiHOM U3 [-~KJACCOB
K, (i), ewdepausaem yMHOieHMe HAa BXOAHYI0 OyKBY T,
€CJIM BCE COCTOSAHHSA Q; Tpy...; A; %, (HE CIATAA TeX, KOTOpLe

He OIDEeAeNeHL) COAeDKATCA B OXHOM M TOM e (-Kjacce
K (i), 3apucamewm ot BuGopa NV u z,,.

9.4. Onepayua pacwjenaerus i-Kaaccoe CoCMoum 8 Haromic-
JeHUU MAKCUMAABHBLT ROJMHONCECME COCMOAHULL Kaxndozo
i~Eaacca, vOEPICUBIIOMUT YMHOKCEHUE HA 6ce OYykewl I,
ey &, BTOOHBZ AAPACUMOE DACCMAMPUBAEMOZ0 MHONCECINEA
agmoMamos.

OmnepamusT pacmemIeHRsA i-KIACCOB BHIIOJHAETCA OYeBHA-
HHM 06pasoM ¢ MOMCIIBI0 MCHOAb30BaHEA TAGIKI, IePeX0H OB
paccMaTpHBaeMOro MHO;KecTBa apTroMaroB. CupaseninBo cire-
AyIOliee BajKHOE IIPENJIOKeHHe,

9.5. B pesyabmame npuMeHEHUS OMEPAyUl pAaclyenienus
E [-KEAaccam npoussoavHozo muodcecmea M asmomamos odnoz0
u mozo ace muna (Mype uau Muau) eosnukaom ace (i-+1)-
KiaccH 3toro muowcecmga (i=0, 1, ...): umu seasiomes ace
MAKCUMAIbHbIE MHONCECMEA, 603HUKWUE 6 pe3yibmame pac-
wenaeHuAa.

B camom pexne, mycts N — IpOM3BOIbHOE MHOKECTBO,
BO3HHKIDEe B De3yJbTaTe NMPHMEHEHHs OIePAIHE PACIIeIIIe-
HEA K OfHOMY U3 j-KaaccoB K, (i) jaHHOTO MHOKeCTBA aBTO-
maToB M, He BXOEAMmEe HA B KAKOC APYyroe MHOKeCTBO TOT'O
e BHIA, 4 @, U 4, — JIBa IPOU3BOJLHBIX COCTOAHHA u3 /V.
PaccMoTpuM HIpOH3BONBHEOE COBO p,=ZIp, HMEIIee AIHHY
i+1, m Gynem cumTaTH CHAYAJA, YTO PACCMATPUBAEMOE MHO-
smecTBO0 M coctromt m3 apromaToB Mmawm. B Takom clydae,
B CHTy npenoennsa 9.2, cocrosmna a, u a, 6yayr 1-come-
cruMuiME. CJieoBaTesbHO, BHIXONHHE CHTHAJL, oNpeelse-
vuie mapamu (a,, ) # (a,, ), OMHHAKOBH B CiIydae, eCIM
o6a omm omnpenenesw. C npyroit cropouwn. no ompegemenmio
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mHOxecTBa N, coCTOSHAA a,Zz W a,%, ecain omn oba ompe-
JlelieHsl, BXOAAT B OAHH W TOT Ke [-Kjacc, TaK 9TO OmpHMe-
HeHHe K HEM CJI0Ba p [aeT OfHHAKOBHE peayabTaTsl. Temeps
AICHO, YTO, B cJjydae, KOorAa ofa pesyabTaTa HpAMEHEHHS
Cl10Ba P, K COCTOAHAAM @, W 4, He OyAyT HeoIpefieleHHEH-
Mz, om# o0g3aTenbHO COBHAAyT. BBuay mnpomsBoabHOCTH
Beifopa cnoBa p, 3TO oO3HAYaeT, 4TO COCTOAHHUA a4, W @,
(i+1)-coBmecTHMEI,

IIpegnonoxum Temepn, 9To Haiiferca COCTOSHEE @, KO-

Topoe (i-+1)-coBmMecTHMO €O BCeMH COCTOSHHAMH MHOMXECTBA
N. B cuny npeanoxenns 9.2 ouo 6yner Takke {-COBMECTHMO
C HWMH H, CIIeI0BATeIbHO, O OHPE/IeeHuI0 i-KiaccoB, Ha#-
nerca i-xaace K, (i), comepxamuil BCo COCTOAHAA MHOKECTBA
N u cocrosmme a,. Ilycts a, — mpousnonmbHOe cocrosimme,
comepameecst B V. Bmmy (i-+1)-coBMecTHMOCTH coCTOAHMI
a, u a, nasA n1060% BXoRHOR GYKBE & COCTOAHAA AT U 4,T ,—
B cJgydae, ecqum OHH o0a onpepeness,— OyayT, o09eBHIHO,
i-COBMEeCTHMBI. 3TO, B CBOI0 09epefib, O3HAUAET, UTO B Pe3yab-
TaTe NPHMEHEHHS Omepamud pacmemnenns k i-kaacey K (i)
BO3HHKHET MHOKeCTBO /V,, coflep:kamee BCe COCTOAHAA MHO-
mecTBa IV u cocTosrme a,. Ho sraogenne NN, nporuBope-
AT ompejeneHnio mHO;kecTBa [V, CrepgoBaTenbHO, K MHO-
skecTBy /N Henb3dg jo0aBUTH HA OZHOrO HOBOTO COCTOSHHA,
(i-+1)-2KBHBANEHTHOTO €O BCOMH COCTOSHHAME MHO;KECTBa
N. TeM cambIM forasano, 9To MuOKecTBO N apaserca (i-+1)-
KJIaccoM.

Hycrs remeps K, (i+1) — npomspoabrnii (i+1)-xmace
MHOecTBa aBTOMATOE M. B cuay Teopemsl 9.2 on cogepRATCA
B HeKoTopoMm i-kaacce K (i) Toro e MHO:KecTBa. M3 ompepe-
aennsa (i-+1)-xaacca cnenyet, 910 Aas A1060i BXoaHOH OYKBH Z
BCO OTpefieieHHble COCTOAHNA BUAA aT (rme a — moGoe co-
crosume u3 K ,(i+1)), aApnsoTrca i-COBMECTHMBIMA U BXOJIAT,
cnenona’reumo B OMH H TOT ke j-Kimacc. Taxum oGpazoM,
mHOo#ecTBo K, (i-+1) BrjIepmABaer yMHOKeRHe HA BCe BXOA-
HEle Oy KBHL. Oﬁoanamm depes P olHO W3 MAKCAMANBHKIX MOfI-
MHO;KecTB i-Kaacca K (i), BEjep/XHBAIOMUX YMHO)KEHNEe Ha
BCe BXOJHbIE OVKBH H co,uepmamee KJace K (i+1). Ucnonp-
3yA mepBYl0 9acThb AAHHOrO ,I[OHE:—)&TEJILCTB& HOayIaM, 9TO
Bce cocToAmMs MHO:kecTBa P (i-+1)-coBmecrume. B cmay
onpenenenas (i-+1)-knacca, 3To 03Hagaer, 970 P—-K (i+1).
Tarww obGpaaom, (i} 1)-mmcc K, @i+i1) noammae'x B po
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3yJabTaTe OpPAMEHEHAA ONEpalUy paclemeRdasa K [-KJaccaMm
MHO:ecTBa M.

flcno, aro K, (i+1) AaBasgercsa MaKcHMaIbHEIM Cpegu MHO-
MeCTB, Boannnamnmx B pe3yJbTaTe pacllelIeHHs {-KIACCOB,
OOCKOABKY BCE TaKHe MHOmecTBa OyxyT ({+1)-Kmaccamm (Rak
Onu0 Toabko 4TO mokaszamo), a (i+1)-wmace K, (i+1) me
MOKET, IO ONpefeleHnl0, coepKaThcda HA B KaKoM Goabmen
(i+1)-xnacce.

Tem camum gas cayuasa apromato Mmam mpepnosxenue
9.5 momHOCTHIO MOKA3aHO.

HoxrazaTenbcTBo Aaa cayZag asTomator Mypa mourn
[OCJIOBHO HOBTOPAET yiKe HPOBefeHHOe HoKasaTeabcTBo. He-
KOTOpHle M3MEHEHHA NOJKHH OHTH CAENAHH JUAMb B CAMOM
HavyajJe MOCTpOeHUsA. PaccMOTpeHHBIe BhIIe COCTOAHHA 4,7
A a,z — B cIydae, ecanm oHN o6a ompefeneHH,— IOOAAAIOT,
B CUIY OIpefeTeHus MHOKeCTBA [V, B OHH ¥ TOT e [-KJIacc.
IMockoabky BeAkuil j-rmace cocront m3 0-COBMeCTHMEIX cO-
CTOAHMI, TO BHIXOJHble CHAIHAJH, BhHaBaeMile IPH Iepexo-
Kax a,—-a,r ®W a,—>a,x, — B ciIydae, ecau OHH oba
onpefeleHs,— OKAa3HBATCA Hell PeMEeHHO OfMHAKOBEIMHE. []a-
7ee [OKA3aTeAbCTBO HUYEM HE OTAMYAETCA OT COOTBETCTBYIO-
mero mOKasaTeabeTBa AJdA caydas asToMatoB Muam. Tewm
caMhM TeopeMa 9. mOJHOCTBIO JOKa3aHA.

Ecan temeps ucxoguoe MHOMecTBO M COCTOHT M3 KoHeY-
HOTO 9ACja KoHeunelX apToMaToB (Muam uam Mypa), To npu-
MeHEHHE ONePalUA paCmenIeHHsa [-KJIACCOB OKA3IBKIBAETCA
BO3MOKHEIM JHIb KoHEeIHOe 9HCca0 pas. B camom rene, ncxon-
meie 1-Kmacesl mam O-KiaceH mpefncTaBaAlOT coGolo B 3TOM
cllyuae KOHEYHbIe MHO;KECTBA, TAK 4TO HEOTPAHUIEHHOE HMX
u3MejlbYeHHe HEBO3MOKHO: 4Yepe3s KOHEYHOe YHC/IO0 HIAToB
({-+1)-knaccw coBmagyTt ¢ i-kanaccamm. Hosoe mpumenemme
omepalun paclmemiennsa K (i-+1)-kmaccam Oyaer moBTOpATH
OpuMeHeHHe 2Toi omepammm K i-kaaccam. lloaTomy Bo3HE-
Kalonme B pe3yabTaTe ee NpumeHeHms (i-+2)-KIaccH COBMa-
OyT ¢ i-Kmaccamm. llpopomxas oToT mponece, HOTYYHM,
aro AAA A100ro j>i j-Kaacck coBHamawT ¢ i-kaaccamu. Ta-
kuM obOpasom, i-Kiacci OygyT B @TOM CiaydYae He YeM MHEIM,
KaK o0-KJIACCAMH.

B pesyibTaTe HaMu fi0KasaHO cleAylollee MpeRIoy<eHue.

9.6. Ecau npumenams nocaedosamedbHo Onepayurn pac-
WENACHUR [-KAaCCO8 K KOHewHomy MModxcecmsy M xonednur
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asmomamos Muauw usu Mypa, omnpasasace om 1-raaccos
(Paa cayuas asmomamoe Muau) uau om 0-kaaccoe (0as cayuas
asmomamoe Mypa), mo wepea koneuHoe wucAo Wa208 is HeKo-
mopozo k=0 npoyecc paciyenaenus k-xaaccos dacm e pesyav-
mame me Jce camble k-Kaacchl. YdosaemeopAiowjue momy
yeaosuw (Hepacuenasemule danee) k-aacco Gydym coenadamv
¢ co-Kadccamu ucrodnozo muoncecrmaa M.

Teopema 9.6 ycunmsaer pesyabTaTH, HOJydIeHHHe A y-
pearamMmmomMmu Xomowm'). Oma ABiaferca OCHOBOI,
Ha KOTOpOH BIKAETCA MUHUMU3AINA KOHEYHHX ABTOMATOB.

3magenue TeopeMsl 9.6 craHer ACHLIM MOCIe TOTO, KAK MEI
NOKasKeM, KaKuM 06pasoM, 8HAA oo-KIACCH, MOKHO OCYIIECT-
BJIATHh MEHOMH3AINHUI) ABTOMATOB.

OGosmagum vepes K, K,, ..., K ... co-KIIACCH KaKOTO-
nu6o MHO;KecTBA M aBTOMATOB OJHOTO H TOTO ke Tuna (me 06s-
3aTeqbHO KOHEeTHBIX),a Iepes (Z,, ..., L,) — Bce OYKBE BXOZHWX
andaBUTOB aBTOMATOB MHOmecTBa M. Tar KaK oo-KIACCH
ABJIAITCA BMeCTe ¢ TeM H J-Kaaccamu s Beex j=0, 1, 2,...,
TO KA KaKAol BXOXHOU GYKBHE Z, BCEe COCTOAHHS, BXOAAIIHE
B J1060il co-kaace K, IOPOKEAIT OXUH U TOT ;K€ BHIXOXHOM
curman (B ciydae aproMaToB Munn) mnm oTMedeHH OZHUM W
TeM Ke BRIXOJHEIM CHTHamoM (B clydae aproMaTo Mypa),
a160 COOTBETCTBYIOIINE BHIXOJHbIE CUTHAJE HE OIPeJeeHE.
Tocrponm TabGuuny (PpyHKUMIG) BHX040B (0ORMHYIC HIN CHABU-
HYTYI0) HEKOTOpOoro apromara A, COCTOAHHAMH KOTOPOTO
cry:xat co-knacesl K, K, ..., K, a BXONHLIME CHTHaJaMH —
OyKBH Z,, ..., Z,. B ciry9ae aBTomaToB Munn otHOCHM Kaskol
mape (K, z,) BHXO0OgxHONH cuTHamx COOTBeETI
cTByromuii mape (a, Z;) naa xawboro a,
u3 K, 1A KOTOpPOTro 3TOT CHTHAJ OW P e-
nexaen Ecanxegua scex map (a,, T,) COOTBeTCTByIOIINE
UM BRIXO[HLIE CATHAJNE He OMNpeJ e e HB, TO MK CIH-
Taem, 4U9T0 BHXOJMHO#W CHTHAJX AIXA ODApH
(K, z;) Take He OoOmpefedeH

B cnygae apromaToB Mypa Mb oT™Megaem Kaxabiit kuace K
BHXOZHHM CUTHANOM, KOTODPHM 0OTMedeH
npousBonNbHHN dneMeHT a,eK_ . Ecim xe

D, D. Aufenkamp and F. E. Hohmn, Analysis of
sequential machines. IRE Trans. EC-6, M 4, 1957, p. 276—285
(pyccrnit mepesos B ¢6. mepesogos «Maremartawa», UJI, 1859, N2 3 : 3,
erp. 129—-146).
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BCE 3JIeMeHTH, Bxoaamue BK ,He oTMede HB, TO MH
GyReM cUiuTaTh OTMeTKY Kiaacca K, He
oumpefegeHHoi.

Tabauny (pyHKIUO) mepexoaos aBToMaTa A MEL HOCTPOMM
mo ciaepymomeMmy ipasuay: uepexon K —+K z, 6ynefr
cuuTaTthesa HBOIIpB,[(BJIBHHHM, ecqan nnua BCBX COCTOAHMU a
cocraBasomux kaace K, nepexous a,-—+a, T, He onpene—
dennl. Ecau ke xora Om gada O,L'LHOI‘O cocroamm a,eK
nepexon a, —+a, £, oupefedeH, To mepexon K —-+K T
TaKKe 6y,t[e'r cqwraucﬂ OIIpefieJIeHHEIM, & B KATECTBO COCTOR-
mua K z, Gymer npmmmmaThea moboft M3 oo-krimaccos K,
(1x MO3KeT OHTH HECKOJIBKO), cofepRamuil Bce oupenenemme
cocToAnus Bupa a,z, (a,eK ). Us npepnomenuit 9.5 u 9.6
BHTEKAET, 970 oo-KiaaccH K, ¢ TpeGyeMbiMu cBoiicTBaMn 06s-
3aTeJILHO CYHIeCTBYIOT.

Ecan cymecTBYOT TaKHe 00-KJIaCCH, KaKAEH M3 KOTOPHX
COHBP‘H{HT HaYaJibHBIE COCTOAHUA BCeX aBTOMaTOB MHO;KeCTBa
M, To oguH H3 TAKAX KJIAacCOB IUPHHEMAETCI B KadecTBe
HaYaJIbHOTO COCTOSHHA HOCTpoeHHoro asToMaTa A. B mpo-
TUBHOM CJIydae MH 160 BoBce He OyeM QUKCHPOBATH HAYAJb-
HOTO COCTOAHHUA, Nubo 6yAeM NPUHAMATEL B KaUecTBe Hadajb-
HEIX BCe OO-KJIacCH, KOTOPHie CoflepKaT HadajbHOE COCTOAHNE
XoTa OHl OJHOTO N3 aBTOMAaTOB MHOQKecTBa M.

Onucannvil npuem nocmpoenus agmomama A no danrnomy
mroxcecmey M asmomamos Gydem Ha3BLEAMBLL HOPMAAUIA-
yuell, a éce nOCMPOoEHHWE MAKUM o6pasoM aemoMamsl —
HOpMaALHBMY fopmamy Mmuodcecmed aemomamos M,

Hopmanbuas ¢opma maoxecrsa M 6yner asromaTom Musn
min Mypa COOTBETCTBEHHO TOMY, ABJAJHCH JH aBTOMATAMH
Musn wim Mypa Bce apromate muosecTsa M. Jlerko Bupmers
TAKiKe, 4TO AJA CAydass BHOJHE ONPEAETeHHHX aBTOMATOB
HOpMaJibHasi QopMa OIpeREeNseTCs OfHOZHAYHO, HOCKOJBRY,
Kak OBLIO OTMeYEHO BHIINE, co-KAACCH B 9TOM CjydYae He mepe-
CeKalOTCs W, cjefioBaTejbHO, Kak mepexoan K, —K =z,
B HOpMalIbHOM ¢opMe, TaK W ee HaYaJbHOE COCTOAHHE OIpe-
JeJAIOTCS OTHOSHAYHEIM 00pasoM.

OrTMeTuM eme, 9TO HeompefeleHHOCTHIO, BO3HAKAIIEH
B Tab/iHIe mepexo710B HOpPMAJIbHO GOpPMBl, 0GKYHO MOAB3YIOT-
cA TMpH MOCHEyOMeM YIPOmEeHHH HA YPOBHE CTPYKTYpPHOTo
cuHTes3a apToMaToB. B wacrmocru, ecin nepexox K,—K z,
COTJIaCHO OIpefeleHnio HOPMAJbHON (OpPMH TaKoB, UTO
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B KatecTBe K z, moxxer OuTh BHOpan miofoll co-kaace K,,
TO OPH Tepexofie K 8Tally CTPYKTYPHOro CmHTe3a B COOTBEF-
CTBYIOINEeM MecTe TafJHMIE NepexofioB MOKHO MOCTaBUTH CIle-
nuandbaLR 3HAY0K, 03HAYAIONINH, YTO XOTA COOTBETCTBYIOnIHit
nepexof W oNpejielieH, HO OH MOKeT OHTH MepexojoM B I I0-
6oe cocronEne (HazoBeM TaKoif mepexox O e 3-
pasamYHHM. B xazecTse Takoro 3Hagka (BO BCAKOM
caydae Ha ypoBHe aGCTPaKTHOrO CHHTe3a) HeJb3d, OXHAKO,
yIOTPeGIATE 1ePTOYKY, MOCKOJNBKY MBI YCAOBHIHCEH HCIOJNb-
30BaTh €e [IA YKa3aHHA TOro, 9T0 B MeCTaX Tabaunsl Iepe-
X0Ji0B, OTMeYeHHHX UYePTOYKOH, Mepexoih He ONpejeleHH
BoBce. IlpoBenenne pasauius Me;xny mepexofaMd, KOTOPHe
onpefieieHH, HO pe3yaAbTaT WX Oe3pasintieH, ¥ NepeXOgaMu,
Pe3yaBTaT KOTODHIX He OMpejiesdeH BOBCE, CYIECTBEHHO NI
NPaBHIBHOCTA IOHHMAHKA NOCAEAYKIAX [PefJOKeHmH
(9.7—9.8). Ilpu mepexoje ’Xe K CTPYKTYpHOMY CHHTe3y, rje
HeoOmpejedeHHHX TEPeXOfOB He OCTAaeTCd COBCEM
(a cydiecTByloT qumb Ge3pa3dHYHHNSE NEepPeXofhH),
3T0 pa3ianiue yYTpaduBaeT CBOe 3HadeHme.

Pasmuna Mexay meonpefeneHHBIME H 0Oe3pasidYHHIME
nepexofjaMu CKA3KBAaeTCA BCAKAH pa3, KOrja OmePHPYIOT C
0TO0OpasKeHUAMY, UHIYNKPYEMEIMA 9aCTHIHLIME aBTOMATAMA:
npuHuMai Geapazauxnble neperods 3a HeonpedeserHHBE, M
cysicaen, soobue eoeopa, obaacmdv onpedeqenus amuxr omobpa-
HeeHU U meM CaMBLM MONCeM HADYULUMb RNpasuabHOCMb pe-
8yabMaAmog Mako20 Mina, Kakue codepicamci 8 nociedyouus
meopemaxr 9.7 u 9.8,

CopaBefinBo ciefymomee NpenJjoieHue.

9.7. Ecau 6 awboii HopmaabHol opme A npoussoaviozo
mHoxceemsa M asmomamog subpamv 8 Kauecmse HAXAAbHOLO
COCTMOAHUA OO-KAACC, COOepHAUULL HAYAAbHOE COCTNOAHUE NpO-
uasoavhozo asmomama A, ua muoxmcecmsa M, mo asmomam A
6ydem A84AMbCA IKGUBANCHMHBM NPo00AYXceHUEM asmomama A ;.

JoxrazatenscTBo Teopemsl $.7. BLTeKaeT HENOCPEACTBEHHO
u3 onpepenrenda HopmanabuO# dopmel. B camom perme, mycTs
p=2%;; ...Z;—UPON3BOIbLHOE AONYCTUMOR CI0BO aBTOMATa A,
OGosHaauM depes a, HavalbHOe cOcToAHMe aBTOMara 4;, a
gepes K,— conepmamnn ero co-wiaacc. Cornacmo ompepene-
HUIO HOpMaJIBHOH ¢opmur, aBToMaT A u3 cocroanma K, mon
fielicTBHeM BXOJHOTO CHfHaua Z; mepeizer B cocrosmme K fin
TpeACTaBAAINIee TOT 00-KJIACC, KOTOPLIH COfED/KAT COCTOAHH @
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a,z; asromata A;. Ilpu sTom GymeT BHIam TOT #e camblil BH-
XOAHOH CHTHAJ, KOTODHH aaercd aBTomaToM A; mpu nepe-
xofie @,—a,I; ,— (GeapasandHo, MMeeM JI1 MEI 1eJI0 C ABTOMATA-
mu Muau win Mypa. B cayuae cocroanus a;, —a,z;, mMul Gynem
HMeTh [leJl0 CHOBa € TOUHO Takol ke cuTyalueil, Kak U B
caydae cocroAnnsa,.[loaromy BTophie 6y KBE BHIXOJHLIX CJIOB,
BHIAaHHHIX aBTomaTamu 4 u A, B oTBeT Ha cioBo p, Gynyr
cuoBa opaunaxoseiMH. Ilpoposmxan mopoOueiM ke obpasom,
MBI IIPUXOAHMM K BHIBOLY, YTO Pe3yJNhTATH IIPLMEHEHHA CJI0BA
p K cocroannaM a, 0 K, cosmagaior. Bauny mpoussoabzocTH
Bubopa cnoBa p TeopeMa JAoOKaszaHa.

Hopmanssas gopma moboro MEHOecTBa aBTOMATOB Y 0B-
JeTBOPseT CIeAyIleMy yCaoBHIO.

9. 8. Bo aecakoli Hopmaavholl gopme A awbozo Muosxcecmsa
asmomamoe M nem Hu 00HOU nApwv COSMECMUMBLT MeHcOY €o-
6ot cocmosnull.

B camom ene, mo onpemeneHnI0 0o-KIACCOB (COCTOAHMI aB-
TomaTa A) nus moboit maper (K, K ;) TakuX KIaccoB HaiijeTca
cocTOsAHme a;, BXofiAlllee B Kiacc K, 1 HecoBMecTHMOe ¢ MHO-
AecTBOM cocTosHuil kiaacca K. CienobaTennHo, Haiijerca
TaKOe BXOJHOE CIOBO p M TaKoe cocTosime g, B Kiaacce K,
YTO PeaydbTATH NPHMEHEHHA CJ0BA p K COCTOAHHUAM a4, U a
0 p:ieleHH H He COBMAfAlOT Mexay coboit. Touno Tak e,/
Kag B Opu NOKA3aTeNbCTBe mpenbipyuieil TeopeMsl, B TaHHOM
ciydae MOMHO TI0Ka3aTh, 9TO Pea3y/bTaThl NPUMeHEHHUA CJI0Ba’
P K cocToAHUAMK qu aBToMaTa A coBmagamwT, COOTBETCTBEH-
HO, C pesynbTaTaMH NPUMEHEHHA CJ0BA p K COCTOAHHAM 4
H a; H, CICA0BATeJbHO, ABAAIOTCA Da3AMYHHMB. JTO 03HA-
9aeT HecoBMmecTuMoCTh cocToAmmit K; n K, B cuay mpons-
BonbHocTu BoiGopa cocrosmmit K; m K, Teopema poka-
saHa.

Hoxydennsle pe3yabTaThl O3BOJAIT NPOU3BOAHTh MHHHA-~
MHU3AIMIO ¢ OTHOBPEMEHHHM 00beluHEHYeM B OXHOM aBTOMaTe
TIPON3BOJNBHLIX KOHEIHHIX MHOMecTB apToMaToB. Mbl Gynem,
ONIHAKO, B OCHOBHOM MPHUMEHATh 9TH Pe3yabTaTel JJsA Heeil
MHHMMH3AHHU OIHOTO aBTOMaTa. Ecjn oTpaHHYMTRECA K TOMY
e JVINp BOOJHE ONpeJesNeHHHIMH aBTOMATaMH, TO MeTOf
HCKIIOUeHUA HeLoCTWKAMHX cocroanni (§ 1) smecte ¢ ome-
pamneil HOpMaJaM3allkW faeT BO3MOMKHOCTh OCYIIECTBJATE
a0COMIOTHYI0 MUHHMH3ALUMIO aBTOMaTOB. JTO0 06CTOATENbCTBO
BHITOKAaeT H3 CleAyloMell Teopem:l,
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9. 9. Ecau 6 npouseoabiom KOHEHHOM 6RoAHE OnpedeseHHOM
asmomame Muau A uckaiouumes nedocmudcumble cocmoAHUL
U 94 noayvennozo maxum obpasom asmomama B nocmpoume
nopmasvhyio gopuy C, mo asmomam C 6ydem skeusanernmer
agmomamy A u 6ydem umemv nauMenburee WUCAO COCMOAHUL
cpedu écex asmomamos, IKBUEAACHMHBIL asmomumy A.

JoxkazarenbcTBo cHOPMYyAMPOBAHHON TeOpeMH OCYIHECT-
Baserca caepyomum obpasom. Uz npenaomenns 1.9 BuTe-
KaeT, 9T0 aBroMar B sksusajeHTeHn aBromMary A. Bupy e
IOAHON ompeseNeHHOCTH aBToMaTa B ero mopMaasHas ¢op-
ma C, ABAAACH €ro DKBUBAJEGHTHRIM [pofoJseHHeM (Ipeio-
smenue 9.7), oKaKeTcA ONpOCTO SKBHBAJEHTHON eMy, a BHa-
9T, H aBTOMATy A.

Iycrb D — npoussonbueii aGcTpaKTHLEIA aBTOMAT, HKBH-
BaJeHTHBI asTomMaTy A. [lockoabKy BCAKME aBTOMAT BTOPOTQ
pona (B YacTHOCTH, Beaknil asromat Mypa) MosHO Gea usme-
HEHUA YUCJA COCTOAHUH UHTepHpPeTHPOBATh KaK AaBTOMAT
Musau, M 6yaeM npenmoaaraTh, 4ro asromar D aApiserca
asromatoM Mnman. Bynyun skeuBajenTHHIM apromaTty A, oH
Gyner oxpuBajJenTeH M asroMarTy C. JKBHMBAJEHTHOCTE 3Ke
ABTOMATOB O3Ha4aeT 9YKBUBAaJeHTHOCTh (B CMEICIe OIpefe-
neppa 9.1) mX HavaJdBHEIX COCTOAHUE.

Kpome Toro, mockoasky B asroMare B BesAKoe cocTos-
HEe MOCTH;KMMQ, TO, KaK CleaiyeT H3 cmocofa mocTpoenzs
HopManbHOH (Qopmbl, THM jKe cpoiicTsoM olmamaer M apTo-
mart C: cocrosiane K asromara € (co-Kinacc apromaTa B) mony-
4aercA U3 ero HadalbHOTO cocToAHAs K ¢ momompio moboro
BXOJHOTO CJIOBa, KOTOpOe DepeBOAMT aBToMaT B u3 Hadauab-
HOTO cocToAHUA B mio0oe cocToAHUe, cofepramieeca B KJjac-
ce K.

ME MoKeM mOBTOMY AJA KaxuAoro cocroamusa K, aproma-
ra C ukcuposarth BXogHOe CAOBO p; TaK, Irobu K ,=K p,
(i=1,...,n). OTnpasaasch OT Ha%aJbHOTO COCTOAHHUA d aBTO-
mata D, onpepenum ampajorudHsiM ofpasoM pAn ero cocrof-
muit d;=d p(i=1,...,n). [lockonwbky cocronana K 6 u d skBu-
BaJeHTHH MeKAY coboil (To ecTh, HHA¥e roBopA, NpuUMeHeHHe
K HMM 106010 BXOAHOTO CJ10Ba fAeT ONUHAKOBHIE Pe3yJIbTAaTH
Ha BHIX01e), TO, KAK HETPYAHO BHAETH, 14 Awoboro = 1,...,n
cocrosuua K, u d, raxoke GynyT momapHO IKBUBAJEHTHBIMH.
Ecan 6Bl 1aa Kakux-To | M j cocroanna d; u d, okasamuch
OJ\BHAKOBHMEA, TO cocTroanud K, u K;, Gyay9u sKBHBaJeHT-



58] MUHAM B3ANOMA ABCTPAKTHBIX ABTCMATOB 147

AHMHE OTHOMY W TOMY e COCTOAHMI0, Obiim OH oKBHBaJIeHT-
HbIMH MeKAy coboi.

Ho, BBupy npepuosenusn 9.8, B apromate C Bce cocros-
HHA NOTAPHO HesKBHBaJeHTHH. OTcioNa cJaenyer, IT0 BCe cOc-
toauua d , d,,...,d, B apromate D pasnuunn. CienoBatelsHo,
apromat D mmeer He Menbmle cocTosnmA, YeM aptoMaTt C.
B cmny mpomasoabHocTH BhiGopa aBToMaTa D Teopema poKa-
3ana.

Amnanornunas TeopeMa mMeeT MeCTO ¥ 1JiA caydas KOHed-
HEX aBToMaToB Mypa.

9. 10, Ecau 6 npoussoibhom KOHEUHOM 6noine onpedenen-
Hom asmomame Mypa A uckauume Hedocm iicumble cocmos-
HUA, a 0aa noayveHHo20 makum obpasom asmomama Mypa B
nocmpoumbs Hopmaavhyi Popmy C, mo asmomam C Gydem
agmomamom Mypa, skeugarenmubim agmomamy A, umeowum
cHum 00UHAKOgBle OMMEMKU HAYAILHLZ coctmoinull, u bydem
UMEMb HAUMEnblUlee wueao cocinoarull cpedu ecer asmomamosg
Mypa, sxsusasenmublr asmomamy A U UMENWUZT ¢ HUM 00U-
HAK08bLe OMMEMKU HAYQAbHBLE COCTROAMLY.

L 0Ka3aTeNbCTBO TOTO NpeJIOKCHUSI NMPOM3BONHTCA TOU-
HO TaK e, KaK M foKasaTeabcTBo npemnaoxenuda 9.9. Ennn-
cTBeHHOE fo0aBieHHe 10DKHO OHTH cenaHo BO BTOpoil acTn
HOKaszaTeabcTBa — opH yCTaHOBJEHHH 3KBUBAJEHTHOCTHN Ha-
vanbHHX cocTosunit d, u K . Jleso B ToMm, 9TO B caydae aBTO-
MaToB Mypa 9KBUBAJIGHTHOCTL COCTOAHME TpeGyeT He TOJBKO
COBHA/leHUs Ppe3yALTATOB IpAMEHeHAA K ITAM COCTOAHUAM
qo0oro BXOQHOTO C€J0BAa, HO W COBHAICHAA HUX OTMETOK
(cm. 9.1).

Ecuan cOCTOAHNA B 9KBABAJEHTHRIX ABTOMATAX MOTYT OHITH
HOJTy"IBHI:I U3 HavYaJdbHbIX COCTOHHHﬁ B pe3yJbTaTe HeﬁCTBHH
He[ycTOT0 BXOJHOTO CJ0OBA, TO HX OTMETKH COBHOAJAKT C
mocseaHell 6yKBO#l COOTBeTCTBYWINMX' BHIXONHBIX CJIOB, OfH-
HAKOBLIX B CAJIYy 9KBABaJeHTHOCTA apToMaToB. [loaToMy skBE-
BaJeHTHOCTh cocToAHME d;, n K,, OTIMIHEIX OT HAAJBHWX
COCTOSTHHUI, 114 aBTOMATOB Mypa ycraHapauBaeTcs TOYHO Tak
e, KaK B aJyA apromatoB Muym. UTo ke KacaeTcA HaYaJb-
HHX COCTOAHHMH, TO cOBHajfeHHe HX OTMETOK, BooOIme r'oBup:,
TpebyeTcsa WOCTYIMpPOBaTh, YTO M OLUIO CHENAHO HAMH NpPH
¢opmynnpoBke Teopemn. Jlerxo mokasath, 9To 6e3 3TOrO
TeopeMa MOMeT HOTepATh cuny. [focle e TaKoro mocTy-
AEPOBAHHEA JIOKABATEJIBCTBO LPOXOAHAT TOYHO TAK jHe, KAK 0
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B OpeAniaymem cuaydae. CoBmajende OTMETOK HaYaJbHHIX
coctoaHnili y aproMaTop A uW C BnTeKaeT M3 onpejeneHUA
HOPMaJIbHOU opME.

Teopemnr 9.9 nm 9.10 moxasnBaT, YTO B Caydae BIOJHE
OIpefeJeHHKX ABTOMATOB INOCTPOEHWe HOPMAaJIbHON (opMmul
DPUBOAKUT K aOCOJMIOTHOH MuHI M 13amuu (B CIydae aBTOMATOB
Mypa my:kHO JHIb HpeABapuTeJAbHO epenpoGoBaTh pas
JUYHbIe OTMETKH HAYaJBHOT'O COCTOAHHA, He MeHAIONe 0T00-
pasKeHHsA, MHAYLHpP)eMoro asToMaToM). B caywae ke dwac-
THYHBIX 8BTOMATOB fieJ0 0OCTOMT ropasno CJOMKHEe: ¢ IOCT-
poeHneM oo-KJacCoB M HOPMaJabHON dopMEl npollece MUHUMMU-
3anun, BooO0mle roBops, He 3aKaguuBaercsa. [lpu coBpemeHHOM
COCTOAHHE paspaloTKH 3TOro BONpPOCA HAXOMAeHHe abcoimT
HBIX MEHOMU3AIHIl OCHOBAHO HA UCIOJH30BAHHHM METONOB Ie-
peGopa BapuanTos. [losToMy Ha mpakTure ambo orpamudi-
BAIOTCA HAXOKAeHHeM HOPMaabHOfl GOpME MEHEMHU3UDYEMOTO
aBTcyMaTa, aub0 TNpUMEHAIT mepebop CpeAM OTHOCHT@LLHO
He0OIBImMOro YHCJI2 BAPHAHTOB, OrKA3BIBAACH OT JOCTHim@ur
a0COJIOTHOH MHHAMU3AIMH.

Tax HasbiBaeMbil 0CHOBHOY as20pumM MUHUMU3AYUU CO-
CTOHUT B OCJEN0OBATEILHOM IPIMEHEHAM O N € pAa MU U H C-
KIIOYeHHUA HEAOCTHMHUMEX COCTOSAHHI,
omMepamUM HOPDMAMHM3ANHUH ©, 6CIH MOTpe-
Oyercd, oOoNepalmu HNCKIKWYEeHHSH HEJjOcC-
THHAMBX COCTOAHMUHE B @HOJNyYeHHoil
HopMaunbHON ¢opme (a2 BnonHe OmpeAeleHHHX
aBTOMATOB TaKad MOTPeOHOCTH HUKOrAA He MOYKET MOABUTHC).
IIpu sTom B cnydyae MuHuMH3aNUE MHO:KecTBa M, cocTosmIe-
ro u3 ABYX u GoJlee AaBTOMATOB, JOCTHUMBMH OYAYT CUATATE-
€A BCe Te COCTOAHHA (cO-KJACCH) MOCTPOEHHOH HOPMAJbHOM
dopmel 4, KOTOPEe MOryT OBITH IOJYYEHL B Pe3yJbTATE IPH-
MeHeHHs KaKoro-iauGo BXomHOro ciaopa K mioGoMmy U3 cocTod-
Huil HopMalbHOH (opMB (K oco-Kilaccy), COmepsKamleMy Ha-
4aJbHOE COCTOAHWE XO0TA Ol ORHOro H3 ABTOMATOB, BXOMA-
mux B M. Unorpa ynoGHO Bce TaKHe co-KJIaCChl HA3HIBATH
HAYALLHBMY COCMOLHUAMU HOPMaJbHOH (opmu 4.

B cnepgylomem maparpade Mu paccMOTpHM LONOJHEHHS K
3TOMY aJITOPHTMY,a Telepb MoKa)kem ero paboTy Ha mpH-
Mepe.

Il pumep. [IpoBecTn COBMECTHYIO MHHEMH3ALHUIO MHO-
sectBa M, cocrosamlero M3 ABYX amTomatoB Muam 4 m» B,
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saflaHHENX Tabaumame mepexomoB ® Buxogos I1. 44, II. 45,
I1. 46, 11. 47.

Ta6uanna II 44 Tabamma II. 45

1 2 3 4 5 1 2 3 4 5

z| 2 | — 5 3| — z|l u — ul v u
vyl 3 4| — | — 1 — Yyl v u - - | =
Ta6amma 1T 46 Ta6anmoa II 47

6 7 8 9 [ 7 8 9

x ki — — — x u — — -
z 9 8 7 — z w w w w

Pemenwue I[lpumenaem ocmopmoii anaropuT™M MuHHMH-
sanuu. O6a sajammbiX aBToMaTa cBAsamsl. ClefoBaTedbHO,
HeJ0CTHKUMBbIE COCTOAHUA 0TCYTCTBYIOT. [lepexonum nmostomy
¥ IOCTPOEHHI0O HOPMAJBbHOH (OpME 3amaHHOTO MHO}KECTBa
aproMaTon. Mimeercsa Bcero Tpu 1-wxmacca: a=(1,3,5,6,7,8,9),
b=(2, 3,5,6,7,8,9), c=(2, 4,7, 8, 9). 3ametum, 9To aBTO-
MaThi A w B uMelOT pasamunbie BXojHbe ajgdaBuThl (KaK,
BIpoueM, U BuxojHbie). [losTomy ofvenmmenue B 1-kiacc
NpPOM3BOAMUTCA N0 COBNAJCHHI0 peaKmuil (¢ TOYHOCTBIO M0
HeoN pefieJIGHHLIX PeaKUHil} Ha TPW BXOAHLIX CHT'HANA Z, Y, 2.
B rmace a momaaanoTca COCTOAHNA, AMeIONHe peaKkuun (uv—),

(u— —), (4 — w)n (— —w), B KAACC b — COCTOAHUA C Peak-
nuamu (—u—), (¥ — —), (0 —w) 1 (— —w), B KIaCC € —
cocTOAHUA ¢ peakumuamu (—u—), (v — —) 1 (— — w).

Jaa ompenenenus, Kaxue H3 1-wiaccoB paciiemaslTcsA,
HalifleM MHOKeCTBA, B KOTODPHe OHH TMepeBOJATCA MOJi BO3Jl -
CTBAEM BXOJHSIX CHTHANOB z, Y, 2: az=(2, 5, T) < b, ay=
=(3)ca (nmu ay=3) < b), az=(7.8,9) npunagaexur mobomy
i-rmaccy, bzx=(5, o a (wm bz=(5,7)cb), by=(4) cec.
bz=(7, 8, 9) mpuragne:xur mobomy 1-kaacey, cz=(3)ca (unn
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cz=(3)cb), cy=(4)ce, cz=(7, 8) mpmmagmexxmt moGomy
KJaccy.

TaxuM o6paszoM, pacmennenna 1-knaccoB He IPOECXOHT,
¥ MX MOKHO MPHUHATb 33 0O-KJIACCH M CTPOMTL HOPMalbHLIE
¢dopMul 10 HafileHHHM pea KIMAM W BKIOTeHnAM. [locKonbky
B TpeX MeCTaX HAM IPeNOCTaBIAETCA BHIGOD M3 JBYX BO3MOMK-
HOCTell U ele B Tpex MecTaX — BnOOp U3 TpeX BO3MOMNHO-
creit, To cymecTsyeT Bcero 2°-3°==216 mopmanbHHX (opM.
B xaxpmo#fl 3 HEX 3a HavYalbHOE COCTOAHME MOKHO NPHHATH
Riace @, cofep:Ramnil Havalbukle cocToAHUA 000MX FaHHHX
aBTOMATOB.

TaGauia MepexonoB M BHIXOAOB OfHOH M3 HOpPMaJbHHIX
dopm umelor Buj, npencTapiennuil na taba. I11. 48. 1 11. 49.

Ta6anna II. 48 Ta6anna II. 49
a b ¢ a b ¢

T b a a x u u v
y a ¢ ¢ y v u u
z a a a z w w w

Anmtomatr C, B cooTBercTBHM ¢ Teopemoit 9.7, MHpyHMpYyeT
oTo0pasKeHHe, MPOJOIKAIOINee OTO0PAXKEHNA, HHYIHDY eMEle
ncxonunMm apToMaTamu A um B.

§ 10. Heroropsle gomoaHWTENBHBIE HPHEMbLI MEHEMIU3AIML

QuucaHHLIH B IPEABILYIeM maparpade 0CHOBHOR aJIropUTM
MEHMMHA3ANAK AaBTOMATOB OCHOBAH HA OTOMAECTBIEHHH BCeX
COBMECTHMEIX MeKLY coboif cocroanmit., YacTo okxasmBaercs
VAOOHLIM, OFHAKO, NPOBOAUTL OTOKAECTBICHEE JIHIIL HEKO-
Topofl 9acTH COBMeCTMMHIX cocTosHWiA. B mpeawaymem ma
parpade Bce coBMecTHMBie Mesxny coboil cocToAanna obvennu-
HAJNCh B OFHH Kjacc, HasblBaeMuil oo-kiaaccoM. Cucrema
BCeX 0O0-KJIACCOB OCYHIeCTBIAJNA HOKpbMUE MHO/KECTBA BCeX
COCTOAHMH 3afaHHEIX aBTOMATOB; MHAYe FOBODA, BCAKOE COC-
TOAHIE CONOPIKANOCE XOTH OHl B O{HOM oo-KJIacCe. JTA CHCTEMA

obnagana TakKe TeEM CBOMCTBOM, YTO BCE COCTOSTHHS, COCTAR
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AANMAe OANE H TOT Ke oo-KMacc, MepeBOARJACH MoGHM
BXOJ{HHM CHI'HAJIOM T B OJHH H TOT e oo-KJacC (3aBucAmmit
oT ).

OGo6muM Temeph NOHATH® CHCTEMH 00-KIacCOB, BBeIA
cleflylomee oOIlpefeicHHAE.

10.1. Cosorynmnocms mnoxmeems K,, K,, ..., K, cocmoanuil
sadannozo mroxncecmea M asmomamos odnozo U Mo2o He muna
(Mypa uau Muau) nassigaemea cucmemoti ukgapUanmHulz Kaac-
cos cocmoaruti asmomamog mmoxcecmea M, ecau ydosiemeo-
pawmca caedyuiue mpl Ycaosua:

a) 11060€ COCIOAHUE NPOUIEOALLHOZ0 ABMOMATMA U3 MHONceCT-
6a M codepucumea romsa 6w e odnom us xaaccos K,...K,,

6) ece cocmoanus, éxodaujue 8 o0ur u mom xe raacc K,
agasomes  O-cosmecmumnimu (6 cayvae asmomamos Mypa)
uau I-cosmecmumvimu (6 cayvae asmomamos Muau),

B) /1050l 8z0dmol cuenaa T nepesodum (¢ moxhocmbvio Bo
Heonpedeienhbiz nepezofoe) ece cocmoshut, exodaujue e oduh
u mom xe uneapuanmuunii xaacc K, e nekomopwil dpyeoll
uneapuarmuuli kaace K, (sagucauuii om ewbopa rkaacca K, u
8T00H020 cuzHAAA T).

Cucmema uUHBAPUARMKBT KAACCOS HA3BEALTCA NPABUALHOU,
eCaU COCTAdAAIOWUE ee KAAcCh NondapHo He REPEceKaiomcs.

flcHo, 9To cucTeMa oo-Knaccos mpeacTapifel cobolo dact-
HH cy9ail cHCTeMH MHBAPHAHTHMX wuaccoB. Herpynmo mo-
Kasarhk, 9T0 M0G0l Kiacc NpoR3BONbLHOM cHCTEMEl MHBAPAAHT-
HHX KNIACCOB COCTOMT M3 COBMEeCTHMHX Me;ay C00of cocTon-
HAfl W BXOAMT, ClefOBAaTeNbHO, B KaKoil-1M00 co-Kmace.
B cBA3u ¢ 93TEM co-Kaaccul ecTeCTBeHHO HA3HLIBATE MAKCUMAAb-
HYMU unsapuanmubmu rAgccaml.

Ilycrs K |,....K, — nponsponbHasA cACTeMa HHBAPHAHTHBIX
KJIaccOB COCTOAHEH HeKOTOPOro MHO;KecTBa aBTomaToB M.
Bynem nna KpaTKoCcTH HasHBATh ge IPOCTO UHEapuanmroll
cucmemoti. [TocTpounm apToMaT A, cocToaHAAMA KoToporo Gy-
IYT BCe KaaccH K ,,....K , nHRapHAaHTHOM CHCTEMEl, a BXOJHOM
O BeIXogHO# andaBuTh OynyT coBmajaTth ¢ 00benMHeHMAMA
BXOAHWX ¥, COOTBETCTBEHHO, BHIXOJHHIX AA(PaBHTOB BCeX
aBTOMaTOB MHOKecTBa M.

@®ysxnuio mepeXopfon apromaTa A omperennm
cnenylomuM obpasoMm. Jlaa mo6oro kmacca K; m moGoro
BXOZHOrO cHTrEANAa z aHadenne O(K,, z)=K.z dynrnun ne

pexoaoB aBTOMAETa A cuurtaercs HeonpeaesIeHHBIM, ecan
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HeonpefeJeHENMA OHJIHE COOTBeTCTBYHIINe BHAUYeHHAA 4,T
dyukuuil mepexof0oB aBTOMAaTOB MHOkecTBa M pis Bcex co-
crosinnil q;, BxonAmux B kaace K;. Ecan ke naa xaxoro-muto
COCTOAHMA a; U3 Kiaacca K; mepexopn a, — @,z OmpeJleseH, TO
onmpefeJeHHEIM cUATaeTcA Takme mepexox K,— Kz, npmiem
B KadecTBe 3Ha9enua AusA K,z Bubupaercs OAMH U3 TeX Kiaac-
coB K ;, KOTODPHI CONEP;KUT Bce COCTOAHHA BHAA &;T (a;e K}).

(DyHRunm BH Xo0j 0B asTomaTa 4 (oﬁwmy}o uan
COBUHYTYIO) ompefenuM cileayiomum obpasoMm. [aa mo6Goro
ka1acca K, m mo6oro BxopHOro cursana r suadenue A (K, z)
bynrnun BHXOJIOB aBToMarta A cuuTaeTca neonpenenemmm,
€CJI HeompeleJeHHHMA OBUIM COOTBETCTBYWOINHE 3HAYEHHA
A; (a;, *) yHKIAIL BLIXONOB ABTOMATOB MHOKecTBa M ana Bcex
coctofiHmil a,, BXomAwMX B wJacc K, Ecam gna xakoro-
aubo cocToaHuMA g, U3 Kiaacca K, smadenue Bhxofma A,(a,.r)
onpeneneHo, To 3suadenne Brxona A (K;, z) TakkKe cuuTaercd
onpenejeHHHIM W paBHEIM A;(g;, ) (BBHAY YycaosmAa G) u3
onpenenenus 10.1 ompenenenHoe Taxum 06pasoM 3HAYeHU
A(K,, z) ue 3aBucutr 0T BHbOOpa cocToAHMA q; U3 Kiaacca K).

ITocTpoennmniii TakuM o6paszoMm asromaT A ( B KOTOpOM He
PuKcupyeTCA MOKAa HAaYalbHOE COCTOAHUE) HABLIBAETCA npuge-
dennoll gopmoli muokecTBa aBTomMaToB M WO cucTeme muBa-
puaHTHHX KnaccoB K,,...,K ,, a cama olepallud NOJy9eHUS
asTomata A — onepayuell npusedenud.

Onucannas B NpeasigymeM naparpage omepanus HOpMa-
NIN3aUHA ABAAETCSA YACTHHIM clydaeM ONePalUl NPUBefeHHs,
a mopMaibHaA ¢opMa MHOKeCTBA ABTOMATOB M — 9JacCTHHIM
caydaem OpuUBellennoi HOPMEI TOTO JKe MHOKECTBA.

TouHo Tak ke, KAk OHl1a porasaHa Teopema 9.7 npensigy-
mero naparpada, MosKeT OBITH JOKasaHO c/jejyiomee Npei-
JI0}KeHHe.

10.2. Ecau & moboit npusedennoii gopme A npoussorvro-
20 MHoxcecmsa asmomamog M odnozo u mozo #ce muna si6pams
8 Kauecmee HAUAALLHOZ0 COCMOAKUS 00UM U3 UHBADUAHMHBLT
EAACCO8, COOEPHCAUUT HANAABHOE COCMOAHUE RDPOUBEOALHO20
asmomama A, ua mnoxecmea M, mo asmomam A 6Gydem ae-
Ambea  sKgUeasenmuuM npodosdcenuexm asmomama A,

B panbueiimem msnoseHmu B HACTOANleM naparpade Mu
OrpaHuvYAMcA cJIydaeM, KOTJa 3aflaHHOE MHOMECTBO ABTOMA-
Tos M CcoCTOMT M3 O HOrCO aBTOMAaTa, a BCe pac-
CMATDUBAGME9 CHCTOMN UUBSPUHAHTHHX KI4CCOB — O P 8-
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BE 15 HH e. [lepBoe orpannuenne He ABAALTCA, 10 CYIIECT-
BY, OrpaHudeHMeM, DOCKOJBLKY MOMKHO BCeIJ]d OCYMeCTBHUTH
topManbHOe cBefdHHE CHCTEeMH QBTOMAaTOB OfHOTO W TOTO
JKe TUNAa B OMMH aBTOMAT, 00beqMHAA MHOMECTBA UX COCTOA-
HOH, a TaKKe BXOJHLe W BLIXOJHbIE AJ(GaBHTH, Ompeeaas
BCe Mepexofibl U BLIXOJB TaK, KAK OHW ObLIH Ompe/eNeHL B
o0beMHAEMbIX aBTOMATaX, W CYUTad, 4TO BCE OCTAJIbHEIE
nepexo/ikl ¥ BHIXO/L HeOHpe/eleHHE.

B cny1ae mpusepenns onsoro asroMaTta A mo mpasuibHOR
CHCTEMe¢ WHBAPMAHTHHX KJIACCOB MOMKHO, OTHPABJAsCHL OT
omucapgHo#l Boinle ofmell Meropwku mNpuBenenuda, chopmy-
JHPOBaTh CJAeJYIOMMe d9acTHeie [paBWia TPHBeNCHUA:

1. B mabauyaxr nepexodoe u ewxodoe (o6uunoll usw cdeu-
HYymoU) asmomama A 3amensem éce codepricalyuecs 8 HUL CUM-
80abl cocmoArUll asmomama A codepicawyumy UX Kiaccamy 3a-
darroll npasusvroil cucmemsl {6eudy yciosus npasusbHocmy
cucmeMbt makue kaaccet onpedeifiomci 0OHOSHAUHO).

W3 yenosun B) ompepenenus 10.1 m mpaBuabmocTH cHc-
TeMbl BBITekaer, UTO Hocjle NpuMeHeHuUs IpaBuia 1 BO Bcex
ofmHaKoBO 0003HATEHHKX CcTOAGHAX TabauLLI mepexofoB Ha
uepzceleHnd ¢ 6o cTporoft 6YAYT ¢TOATh MuGO CHUMBOJK
OHOTO M TOrO ¥e Kiacca, aub0o HepTodxn (CEMBOJBI HEOMmpe-
penernoctu). B cuny ycnosus 6) ompenemenus 10.1 To xe
camoe OysieT WMeTh MecTo W B Tabjaune BHIXCIANB: BO BCex
OMHAKOBO 0003HAYEHHLIX cTONONAX TAONUIL BLIX0H0B (06LIY-
HO# unu cABUHYTON) HA mepecedermu ¢ Mboi cTpokoit GynyT
CTOATH JAU0O CHMBONLI OJHOTO M TOr0 e BHIXOJHOTO CHT-
Hana, aubo 9epToYKH. Y CJIOBEMCHA HA3LIBATh TaKme CTOJGIBI
coemecmupbimny., Chnenyioliee NMPAaBUJIO HAZHIBALTCA NPAGU-
A0M 00pedUHEHUA COBMECTEMHX cTOAOLOB.

2. Kaxclaa epynna odunaroso 0603HaYEHHBLE (COBMECMUMBLL)
cmoabyoe rakx e mabauye neperodos, mak U e mabilye gol-
zodos obvedunsemes 6 o00un cmoabey, coxpaninuwuili mo e
camoe obosnaverue, wmo U ece obwedunsemule cmoabyw. Ecau
HaQ nepecevenuw ¢ Kakot-aubo cmpokoll 6o ecexr o6veduHaemblr
cmoabyax cmoaau YEPMOUKU, MO HEePMOUKA CMAGUMCE U HA
MECTNE NEP2CENeHUA € IMOL CMPOoKOL cMoabya G, ROLYHEHHO20
¢ peayavmame ux obwedunenus. B cayvae dce koeda xomsa 6wl
8 00noM u3 obvedunaemur cmorbyos Ha nepecenenul ¢ OanHol
cmpokoti  cmosa onpedesennbii (omauunblli om wepmouru)
CUMe0& (oH Gydem odHuM U mem ¥ce o acexr ofivedunaembr
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emoabyazx & cuay YCA08UA COSMECTRUMOCIMUL), MO SMOM CUME0A
cmasumca (na nepecevenuu co cmpokoii B} u a cmoabye a.

Monydennsie B peayabrate npamenemn# mpasua 1 m 2
rabiuns mepexonoB m Buxofos (06nYHAA WM CABHEYTas)
sajaiT aproMat B, sBasmomuiica, KaK HeTpYAHO BHjeTh,
npusBeaeHHod dopmoit ucxonnoro asromMaTa A mo sapaHHON
(opaBuibHOI) CHCTeMe MHBAPMAHTHBIX KJIACCOB.

B cnydae mpuBenensa ofHOro aBTOMaTa MmO HpPaBHJIBLHOM
CHCTeMe NHBAPHMAHTHBIX KJAcCoB B mpuBelenHol dopme ux-
CHpyeTCA HAYaJbHOE COCTOAHHE B COOTBETCTBHM CO CaejyIio-
IDUM OPABHJOM:

3. B kauecmee HauaabHo20 COCMORHUA @ agmomame, nocm-
poerHom no npagusar 1 u 2, subupaemes unsapuanmunli Kaace,
codeprcawyull HavaibHoe cOCMOAHUE UcToOHo20 asmomama A
(makoii Kaacc onpedeasemen oOHoanaAuHO 66udY npasULLHOCIU
8a0aHHOL cucmembl UHEAPUAHMHYHE Kiaccoe).

Ha npoeepenHHX paccymenuii BhiTeKaeT ciaepyiomee
OpenJioNenue,

10.3. [lpusedennas opma asmomama no npasusvholl
cucmeme UHBAPUAHMHBET KAGACCO8 onpedeasemca 00HO0IHAUHO.

U3 npepnoxenna 10.2 u mpasnia 3 BhTeKaeT Taxike Cle-
Lylomuil pesayabTar.

10. 4. IIpusedennan gopma awbozo asmomama no a0boil
npasuAbHOlL cucmeme UHEADUAHIMHBE KAACCOE ABASEMCS IKEU-
sanenmubim  npodoadcenuem amozo asmomama, Il puecedcunaa
gopma 1106020 8ROAHE ONPEOENEHNO20 AGMOMAMA IKEUCAJIEHIN-
Ha eMy.

OnumeM Tenmeph OCHOBHBIE METOXH, C IOMOIIBI0 KOTOPHX
HaXofATCA NPAaBHIbHBE CHCTeMhl HHBADMAHTHLIX KI4CCOB.
Crneflyer 0TMeTHTb, Bo-mePBLIX, UTC B Psifle TACTHHIX Cydaep
TaKne CHCTEMbl MOXHO HAXOAUTh HeNOCpPeACTBEHHO N0 Tab-
NANAM mepeXo[0B M BHXOJ0B 3aJJaHHOT0 ABTOMATA, He NpH-
ferags HA K KaKuM croenmajbHEIM TocTpoenuaM. Cdopmy-
JEpYeM HKBAa ODPEANOMKCHASA, OTHOCAIMUXCA K TAKAM Ciay-
qasaM:

10. 5. Il pednoaosicum, umo ¢ asmomame A umeemcsa nexomo-
poe muosxcecméo N cocmosnul, 064a0a0WUE credyyumn
ceolicmeamuL;

a) ace cocmoanua muoxcecmea N 1-cosmeemumn (ecauw A—

asmomam Muau) uasu O-cogmecmumsr (ecau A — asamomam
Mypa),
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6) e awbox cmosbye mabiuys nepexodos asmomama A,
06osnavennom cocmoanuem us Mmoxcecmea N, ecmpeuaromes
MOAbKO COCMOAHUA U3 MO0 JCe CaMoz0 MHoxcecmea. B makom
CAYuaE CuCmemMa, COCMoAWas us muodxcecmea N u odnossemenm-
HBT MHONHCECMS cocmoanull, ne srodauur ¢ N, asasemecs npa-
BUMBHOU  cucmemoli uneapuawmuvlr Kaaccos, Il pusedennasn
gopma asmomama A no amoli cucmeMe NOAYHAEMCA € NOMOUSbI0
3aMmerbl gcex cocmoanuli muoscecmea N HosbM COCMOAHUEM U
o6vedunenun scex cmoabyos ¢ mabauyazr nepexodos u ewrodos
asmomama A, 0603HAMEHHBE IMUM HOBBLM COCMOLHUEM.

10. 6. Ecau s agmomame A umeemcs mnoxcecmso N marur
cocmosnull, umo gce 0b60aHaueHHBe UMU cmoAibysl Kak 8 mab-
auye nepexodos, max u 6 mabauye exxrodos (06biunol uau cdsu-
nymoll) coemecmumbl (6 wacmuocmi, oJUHAKOSH), MO CUCTNEMA,
cocmoauwas ua muosxcecmea N U 00HOIIEMEHNMHBE MHOHCECME
3ceT OCMAAbHBLT COCTMOARUIL, ABAACMCA NPAGUALHOU CUCEMOU
UHSAPUAHRMHBL KAaccoe. [lpusedennan gopma asmomama A
no 3mMol CUCMEME ROAYNAEMNCA € ROMOUIBIO 3AMEHL 6CET COCMOA-
rull muoxcecmsa N Hosum cocmosnuem u 06ve0uHEHUR gcex
cmoabyos 6 mabauyax nepexodos u enzodos agmomama A, 0603-
HAYEHHBLT 3MUM HOGHLM COCIMORHUCM.

Jorasarenbcrea npepnonennii 10.5 m 10.6 BmTexasor
HemocpejicTBenHo w3 npaeuid 1 m 2 u ompepenenusn 10.1.

B o6mem ciaydae cucTeMH HHBAPHAHTHHIX KJIACCOB MOTYT
OuTh moJiydeHH NyTeM pacmenaenufa o0oGmenamx 0-kaac-
coB man oGobmennux 1-Kmaccos, mogo0HO TOMY, ®aK B mpe-
peirymeM maparpade monydadmces oo-Kaaccel. [Ipm arom, B
OTIHYHe OT CHCTeM I-KJaccoB, Korophle QHWTypumpoBaim B
npexwbigymem naparpade, Mu OyfieM NOJb30BATHCA CHCTOMA-
Mu 0000IIEHHHX [-KA4CCOR.

10. 7. Cucmenoi 06obwennbiz i-kaaccos (i=0, 1, 2, ....) co-
cmoanull asmomama A mbu 6ydem nasveamdv a06Y10 cosoKyn-
Hocmb mnoxcecms K| (i), ..., K, (i) eeo cocmoanuil, ydossemso-
PAwy0 caedyioujim IYr Yciosuim:

a) awboe cocmoanue asmomama A codeprcumes roma Gu
6 odHom ua muoxcecrms K (i), ..., K, (i),

6) sioboe muoncecmso K; (i) (j=1, ..., m) cocmoum us
i~cogmecmumblr mexcdy coboll cocmoanuil.

Cncrema 0606meHHEX i-Kaaccos Oyjer HaswmBarhkca npa-
BUALHU, €CJIH BXOASILLLHE B Hee KNacChl NMOMapHo He mepece-
KaloTCH.
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Pacwyenaznuen cucmemut obobujennsiz i-kaaccoe K, (),...
vy K (i) asmomama A mb Gydem Hasvieamv GcAKYw0 cucmemy
o6o6ue inwix (i+1)-kaaccose K, (i4+1), ..., K, (i-+1), ydogaem-
sopawyI0 caedyouurx G8YM Ycr0eUAM:

a) waxcdoe ua mnoxcecme K, (i+1), ..., K, (i+1) yeauxom
codepacumes 6 odnom ua muoxcecme K (f)...., K (i),

6) daa awboz0 erodmozo cusnara x asmomama A u das
aw0%020 0606upennozo (i-+1)-kaacca K ,(i+1) ece cocmosanus
amoco Kaacca nep2eo(Amea (€ moynocmbsio 00 HeonpedeseHHHLT
neperodos) 6TOOHBM CUSHAAOM I 8 COCMOARUS, npuHadiexa-
Wue o0HOMY u momy e obobwennomy i-raaccy (aagucaujemy
om ewbopa (i+1)-waacca K,;(i+1) u exodnozo cuzrasa ).

Ycaosumcsa Takke B KadecTBe paciielJieHHA 1 paBuJbHO{ cn-
cTeMbl 0006IIEeHHEIX {-KNAaCcCOB BCeraa BHOUPATb cucTeM, 0606-
meHHHX ({4 1)-knaccoB, TaKike ABAAIOILYIOCA NPaBHJIbHOM.

B cayuae nmpaBuiabHHEX cHCTEM HaXOLHTh paclienjeHus
yno6HO ¢ HOMOIIBI0O TAK HA3HIBAEMHX [~mab.auy.

J.na npousBoJBHOTO KOHETHOrO aBTOMaTa A M WPOH3BONb-
HOH cucTeMB 0606LIEHALIX [~KJIACCOB ero cocToAHuil [-T a 6-
1Y IaaBTOMaTa A HOJyTaeTcA B pesy/abTaTe NOACTAHOBKH B
TabJnRIly ero mepexofoB HA MecTa COCTOAHHMA, CoIep:RAIIAX
aTH cocToaHuA 00ob6mennux j-knaccop. Ilpm aTom o06GoOmen-
HEIMHA [-KJacCaMHu 3aMeHSIOTCA He TOJBLKO 3JIEMEeHTH TaOJnIfhl
nepexonos, HO W COCTOAHUH, o6Go3Hadalline ee CTOJOHEL.
Te Mecta TabaHUK nepexcA 0B, B KOTOPHIX nepexoiibl Goiin He
ompefieJieHH, OCTAlOTCA He. HpefelenHLIMH K B [-Ta0JHie.

Croabun {-Tabaunum BMecTe ¢ obo3uagawmumu HX 0000-
IMeHALIME j-KJaccaME MH GyfeM HA3LBaTh 0600uUjeHHBIMU
cmoabyamu. Kamnmwii o6o0mennnii cTonGen o oTMedaerca
cocTosiHneM apToMata A, o6osHagammuM cToabern, Tabamis
HepPexo[0B, W3 KOTOPOro BO3HHK cronbell a.

O6o6mennasie cToAONE (-TaOJHIB HA3LIBAIOTCA Co8Mecmu-
MHMU, €CIN HA COOTBETCTBYIONIEX APYT APYrYy MecTax BceX
cToa6moB 3TOro pofa, B KOTOPHX nmepexoiw OLiam ompeje-
JIeHBl, CTOAT ONMHAKOBHe 00600meHHne [-RJIACCH.

Hanpumep, ecim pama Tabauna mepexofoB HEKOTOPOTO
apromata A (raba. II. 50) u gea obolmeHHBIX i-Kiacca a,=
=(1, 2, 3) u b;=(4, 5), To i-Tabnuna Gyner uMeTh BUJ, NOKa-
sagauii Ha Taba. 1I. 51. CosMecTuMuME GynyT oGobmennnie
i-cToAONE, OTMEYeHHble COCTOAHMAMHA 2 H 3, a TaKme 0006-
MAHHNe CTONGNE, OTMEYeHHE® COCTOXRHMAMA 4 u 5
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Ta6bamoma II. 50 Tab6anuna II. 51
1 2| 3] & s
i 2 3 4 ]
a; a; l a; | b; bi
z| 2 4 | — 3 1 z|l a;| b; | —| a; a;
y| 3| — 5] 2] — yla] —1 b | g -

Jlerxo BumeTk, 9TO COCTOAHEA, OTMeUAKIIAe COBMBCTAMES
0600uennkle cToxbnbl j~Tabmuin, 6yayT (i+1)-coBMecTHMEL-
mu. Haskmoe MHOKeCTBO TaKHX COCTOAHMUI MePeBOAMTCA JIO-
ObLIM BXOJIHHIM CUTHAJIOM I B MHOKECTBO, COJep:Kamieecs Ie-
JUKOM BHYTpH ofHOTO m3 00oCmennux j-knaccos. Caemosa-
TeJbHO, CIIPABENJUBO CJe[ylollee NpeMJoKeHue.

10.8. Jaa moeo wmobuw noayuwume pacwenienue npasuib-
HOUl cucmembl 0b06uwerHBT i~-Kaaccos aemomama A, docmamoy-
HO pa3bumb éce CocMoAHUA asmomama A Ha nonapHo nene-
pecekanujiecs MHONICECTEA MAK, Mol éce COCMOAHUR, 62004~
wue ¢ 10boe us MaAKUT MHONCECME, OmMedail Obl coemecnumbLe
Mmexncoy coboll obobujenuble cmoabybt i-mabauyst asmomama A.

YcnosuMca Ba3blBaTh CUCTeMY 000OIIEHHEIX {-KJacCoB
HepacweniseMoll, eclin CYLECTBYeT TaKoe ee pACLIeNeHHe,
KOTOpOe coBmajaeT ¢ RCXOAHOH cucTeMod. M3 onpenenerns
pacmeniaesns m onpefeiesna 10.1 memocpejcTBeRHO BHITE-
KaeT clegyiolilee NpeAJO;KeHHe.

10.9. Bcakaa nepacwyenisemas cucmema 6H00UEHHBLT
[-KAaCC08 COCMOAHUL A8MOMAMA ABAAEMCA CUCMEMOU UHEADU-
AHMHBE KALCCO8.

B cnydae komHeUHHX aBTOMaToB Oe3rpaHWTHOe pacineme-
HHe CucTeMH 0000IeHHbX [-KJACCOB, OYeBHJHO, HEBO3MOK-
HO,— Yepe3 KOHEYHOe 9HCHO NIAr0B MH 00sA3aTelbHO mpu-
IeM K HepacIlienjsiemMod cucreme, B cBasm ¢ 3TuM MO:KHO
IOCTPOUTEL CHEAYIOIIMHA aNrepuTM MHHAMH3AUMA KOHEYHLIX
aBTOMATOB, KOTOPHIH ME Gy/eM HasLIBATE 06WUM AL2OPUMMOM
MUHUMUSALUL.

Ileppuit mar o6Gmero anropuTMa Mu-
HOMM3ANOWY COCTONT B PasGUeHAM MHOMKeCTBA COCTOS-
HAft fnaHHOro aBTroMaTa A HA HONAPHO HellepeceKAloIIuecs
o6o6mennne O-gnaccw (ecam A — asromar Mypa) miu
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1-xkmaccnr (ectm A — apromar Munam). IocTpoerHoe pazGwe-
HHe HA3hB1eTCA HCXOOHOR mpasulibHOH cHcTeMoill o6oGineH-
HHX [KJIAacCOB COCTOAHZMHA aBTomarTta 4
(i==0 nm 1).

BTopoi# mar aaropmTMacOCTOAT B TOM, 9TO,
OTHpaBAAACH OT WCXOMHON CHCTeMHl, Ha OCHOBaHHH TPeNJIo-
senna 10.8 MH cTpouM ee mociAenoBaTelbHble PacHleNIeHy S,
NOKa IPH HEKOTOPOM {=#X MHI He MpHJEM K HepacIllenJisaemoi
(mpasunbHOI) cucTeMe 0006meHHHNX i-KaaccoB. Ilomydennan
cucreMa 0000MEHHHX A-KJIacCOB NMPHHENMAETCH 33 CHCTEMY
HHBAPHAHTHHX KJIACCOB.

Tpern#t mar ajaropmuTMa COCTOHT B TOM, 9TO
no HaiijleAHOH (MpaBUABHON) CHCTeMe WHBAPUAHTHHIX KJac-
COB ¢ TIOMOMmBI cHOPMYTHPOBAHULX Brime npasua 1—3 Mu
HaxonuM TpuBeiennyio $gopmy B asromata A. CormacaHo
teopeme 10.4 amTomaT B ABnsercA 9KsHBaJEHTHRIM TPOHOJI-
JKEeHHeM HMCXOmHOro asromata 4.

OunncaHHbil aaropuT™M OCHOBHIBaercs Ha uieax M u a m,
Aydbenrkamnma m# Xonma'). Crenyer samerurs, 9ro
XOTA MH W Ha3Baau ero ¢0mmM axropuTMOM MUHAMHA3ALMH,
OJTHAKO OH He BKIIO9aeT B ceDfA OMHCAHHOrO B MpEXLITYMEM
naparpadge OCHOBHOr0 ajropfTMa MUHAMH3ANHMH, MOCKOJBKY
HOCJIe[(HU onepupyeT, Boo6ie roBopsa, ¢ I0Ma PHO Nepeceramn-
mEMAcH Kaaccamu. [ as cnydas ke BIOJNHe ONpejeNeHHEIX
aBTOMATOB OOIMUI anTOPHTM JieHCTBMTENbHO 0606maeT OCHOB-
HOH AaJTOPHTM.

MoxHo Tak ycoBepmencTBOBaTH OOmMHUit aAropATM MUHH-
MH3aIAY, 9TO0 OH CMO}eT paboTaTh TAKMKe M ¢ TMONAPHO Te-
pecekamuMuca 06G0COEeHHNMHE {~KJaccaMy U HHBApHAHTHH-
mMH Kaaccamu. OpmHAKO OIpY 9TOM OH CHJIBHO YCIOKHSETCHA W
Jenaercs ropasgo Menee HaraaguuiM. [loaTomMy MH He Gyjem
fleJaTh TAKAX YCOBEPUIEHCTBOBaHHI.

Ilpusenem eme nBa TPOCTHIX peayabTaTa, NMO3BOIAOMMX
OCYINECTBJIATH TIPEIBAaPHTENbHYK MUHUMH32MUI0 aBTOMATOB.

"G, H. Mealy, A method for synthesizing sequential
circuits. Bell. System Tech. J., v. 34, 1955, p. 1045—1079;
D. D. Aufenkamp, Analysis of sequential machines, [I. IRE
Trans. EC—7, N¢ 4, 1958, p. 299306 (pycckniz nepepon B ¢6. nepeso-
moB «Marematuka», 1959, M 3 : 3, crp. 145—158); D. D. Auien-
kamp and F. E. Hohn, Analysis of sequential machines. IRE
Trans, EC—6, Ne 4, 1957, p. 276—285 (pycckmii nepesoa B ¢6. mepe-
vojoB ¢Martemarmkas, 1959, N 3 : 3, crp. 129—146).
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10.10. Ecau & aemomame Musu A umeemes cocmosrue
a, 044 komopozo PYHKEYUA 661T0008 He Onpedetena HU NPU KAKOM
8TOOHOM CUZHAAE, MO MAKOe COCMOAHUE MONCHO UCKAIUUMY U3
agmomama, eubpocus 0603HaxeHHble UM cmorbyb ua mabauy
nepexrodog u ebvrodos asmomama A U 3AMEHUE 6ce OCIMAALHbIE
sroscdenus cocmosnus a é mabauyy neperodos asmomama A
vepmoukamu. Bosrurwull 6 pesysvmame makoii onepayuu
asmomam Muau B undyyupyem mo xce camoe omobpadxcerue,
umo u asmomam A

Ina porasatenscrBa mpemsoskenuss 10.10  mocratowmo
3aMeTHTh, 4TO0 Ji00oe cCiI0BO p, MepeBofsAmiee aBToMaT A W3
HAYaNbHOTO COCTOSHHA B COCTOAHWE a, ABJAAETCA Opensa-
NPENICHHBIM, TO €CTh CTAHOBHTCA 3alPellleHHBIM TOCJe HpH-
coenunenns A06oit Oyksel BxopHOTO anadapura. Ho Bmxon-
HOe CJIOBO, NOABIAKINIeecs B pe3yabTaTe NOAAYd HA BXOX
aBTOMATa CJIOBA P, OYeBHAHLEIM o0pasoM He 3aBUCHT OT TOTO,
onpefieieH HJAM He OTMpeneleH Mepexoj, COBepAOMUANRCA Tox
BAvsAHUEM TociefHell GykBu cnosa p. Tak Kak MCKIIOYeHHe
COCTOAHUSA a4 MOKET OTpa3UThCs JANMb HA TNpeobpasoBanuUM
4BTOMATOM CJOB THuNA cJoBa p (IHepeBONAIIMX aBTOMAT B
cocToAHMWe 4), TO DocjgeaHee coobparkeHue M 3aBepmaeTr fo-
kasaTeabcTBo npennoxenna 10.10.

10.11. Ecau ¢ asmomcmz Mypa A umeemcs (omauuHoe
OM HAYAABHOZ0 COCTMOAHUS) CoCTMOSHUE A ¢ HeonpedeaeHHol om-
MEMEOL, MO MO COCMOAHUE MONCHO UCKLIOUUMB U3 agmomama,
gl pocus 0003navernbll um cmosbey uz ommeuernoll mabauybl
neperodos U 3GMEHUE YeDMOMEAMU 8Ce 0CMAAbHble 8TOHCOEHU
cocmosnus a 6 amy mabauyy. B peayavmame marozo uckarioue-
HUS 0MOBpaNcenlle, UHOYYUDYEMOE A8moMamoM, He UIMEHUMCS.

Hokasatenberso mpenaoskerna 10.11 saknovaerca B no-
cllefloBaTebHOM NpUMeHeHMH K aBromMaTy A wupeptomenni
1.7 u 1.9 us § 1.

Suadenue npeatoxkenuir 10.10 u 10.11, a raxwe norasan-
HbIX Boime npemaonsennit 10.5 u 10.6 cocTout B ToM, 4TO OoHE
49acTo MO3BOAAKT TPOU3BOAHTL INPeABAapUTENbHOE YNpOIle-
HHUe aBTOMATA elle JIo NPUMEHeHdA K HeMy ofllero uim ocHOB-
HOT0 aJropUTMa MHHEMNBALMHA. ITO 06CTOATENHCTBO OKARHI-
BaeTCA BecbMa OJArONPUATHBIM IAA COKpamenus obmero
BPeMeHM, 3aTpadnBaeMOro Ha MUHMUMU3ALUK, IOCKOJBKY C
yBeéluueHWeM YHCJa COCTOSHHI aBTOMATa BBHIKJAKH, CBARAH-
HE® ¢ OpHEMeHeHHeM 06mero W OCHOBHOTO AJTOPHTMA MHHH-
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MH3AINH, CTAHOBATCA BecbMa I'POMO3JKHMA M CHIBHO MOjiBEp-
MeHHHMH caydadimeiM omuOkam. [losTomy mmKorna me cire-
AyeT YHOYCKATh BO3MOKHOCTA TpeNBapATEALHOH MHUHEMHE-
BalH¥ aBTOMATA ¢ MCHOANB30BAHHEM OTHOCHTENIBHO IPOCTHIX
cpeacTs. B kadecTBe Takux cpencTB, KpoMe CPEACTB, KOTOPHE
paror npeanoxenua 10,5, 10.6, 10.10 a 10.11, ncooasayer-
€A TaKXKe MeTOoJ| MCKIIOUCHHA HEJOCTH/KEMHX COCTosHMIA,
onucapaui B § 1.

B zakaouenme HacTosmero maparpada paccMOTpEM He-
CKOJbKO IPUMEPOB MEHUMHBANME aABTOMATOB.

Il pumep 1. Marnmusuposats apromar Munn 4 , sagan-
HHT Tabaunei nepexonos I1. 52 u Tabaumei suxonos 11. 53.

Tab6awuna II. 52 Ta6aunga II. 53

1 2 3 4 5 1 2 3 3 5
112 | — 5 1 — zl w{— u u

y{—1 3 - == yi—| v | — v| —
z| — | 4 - - = 2] — | u v -

Pemenne Cocroarne 5 MOMHO HCKIIOYHTh HA OCHO-
parny Teopemu 10.10. [locae aroro cronbum 3 m 4 cramoBAT-
cA cOBMecTUMHIME B o0emx TabaEmax: To ke caMoe cIpaBef-
auBo 1 1A cronbuos 1 u 2. Hpamerasa Teopemy 10.6, mosno
3aMEHHTH Ka:kAHM u3 3THX ABYX cTOA0IOB OAHHUM, OCJE Te-
ro MH noaxydaeM tabanny mepexonoB 11.54 u TaGauny BHXo-
noB 11.55.

Tabamnpa I1.54 Ta6auna II55
a b a b
x a a x u u
y b - y v v
z b _ z u v

lHockonery coctofHusl @ U b me ABIAKNTCA 1-COBMECTUMEIMA
(470 BupHO B3 TaOMWIH BEIXOJOB), TO AaJbHEHMAasA MAHMMH3A-
nud OKA3HBAETCA HEBO3MO;KHOM.
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IMIpumep 2. Muaumusuposats aBromar Mypa A4, 3a-
naHHEI oTMedeHHoill Tabnmnedl mepexogos 11.56.

Ta6auma I11.56

—Iulu ’Ul’v

1| 2] 8| & s

21 4
y| 3|5 | 1] 5|4

Pemermwme. Hn ogns ms onmcapHHX BHIIE MPOCTHX
IpUEeMOB MHUHMMHMBAIVH B [aHHOM CJyYae HeIPIMEeHHM.
IloaTomy MBi mpumennym oO6muil anropuTv MuHEMEA3anu. B Ra-
decTBe HCXOOHOW cucreMnl obGobmennnix O-KiaccoB BhOepem
cacremy a,=(1, 2, 3), b,=(4,5). 0-raGauna Gyner uMeTs BULA,
npepcraBieHsni B tabm. 11.57.

TaGammga I1. 57 Ta6annga 11.58

t | 2] 3] 4| 5 t | 2] 8] &) s

ay | ay an ! bo b, a, l b, a, Cy ] dy

z | ay | by | @ | by | a z [ b i | b | ol b
Yy a | b a, b, by Y| e |d @, di| ¢

Ilo aToft TaGanie Ha ccHOBaHmE npennosienns 10.8 mu maxo-
UM ClefyHIyI0 cucTeMy ob6obmennbix 1-kmaccos: a,=(1.3),
b,=(2), ¢,=(4), d,=(5) n crponm 1-rabamny (ra6a. I1.58).

B coorercrBun ¢ Teopemoit 10.8 moxnO BRHGpaTH pacmen-
JieHue cucTeME 0G0OIMenHHX {-KiaccoB, cOBIajiaoNmee ¢ Hei
camoii, CiegoBaTeqbHO, 8Ta CHCTEMa HepacmenjAeMa W, Ha
ocHopanmu Teopemul 10.9, aABasercsa cucreMoil MHBapUAHTHHIX
knaccoB. MoxHO mostomy no mpasmaam 1, 2 m 3 mocTponts
OTMeueHHYI0 TabGaully mepexomoB npusefeHHofl POpPMH aBTo-
mata A (raba. 11.59).

Ilocie mepemymepauumm cocTOAHHH oTMedeHHas Tabinia
mepexoJi0B IpUMeT BUA, NOKaszammbiii B Taba. 1).60.

IIpumep 3. Muaumusuposars asromar Mypa 4, mo-
CTpOeHHEI B mpumepe 2 us § 8.
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Tabamma I11.59 TaGanna 11.60

u ] u v I v w I w v v

a | 2| & ] s HERERN

x 2 4 4 2 2 2 3 3 2
y a 5 5 4 ] 1 4 4 3

Pemenue. Apromar A samaerca ciepymomell oTMe-
wennoit Tabamueid mepexomos II1.61:

Tabamma 11.61

| =1t ol o]o]o]it}oe
o]l « | 2] s | a5 ] e]7
0 2 7 7 6 5 6 7 7
1 1 4 3 7 7 7 7 7

Ha ocmopanun teopemu 10.6 mo:xHO 06BeaNONTE CTONOIH
3 u 5, mocse Yero Ml mpmjeM K OTMeueHHo# TaGamme mepe-
xopmoB 11.62.

Tabauna I11.62

— [t o o o]t ]o

o |t e | s | a]e]q

0 2 7 7 6 3 7 7
1 1 4 3 7 7 7 7

[octponm cucremy oGobmennnx O-knaccom: a,=(0, 2, 3,
4,7), b,=(1, 6) u Bunumem 0-rabuny. Ocranbrbe (-Taban-
LB GyeM 1714 5KOHOMAH MecT BHIIHCHIBATD Of Hem (cM, Tabu.
11.63), momemas pagoM ¢ Kampofl [-TabanLed cOOTBETCTBYIO-
mye 06o6NUeHHbIe {-KIACCH.

Ilockonrsry Dpomece paclienjieHHs NPABEN K BOCCTAHOB-
JISHHI0 MCXORHHX COCTOAMHIl, TO HpuBefeHnas ¢opma apTomMa-
TA COBIAJAeT C HEM CAMHM.
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JONOJNIHUTEJLHLIE

Ta6auma I1.63

0 i 2 (314|677
a, | by | e |ag|a,|b,|a,
0 a,|ag|ag]by|an]aela,
116, a,|a,|ay{a,la,]a
a | by | (dye [b]|e
0 ¢ ¢ |e b, dile | e
1 l?'l o |d | e el | g
ag | by e, |4, e | by| /s
O Cp f! f " bz dz fz fz
Tlble, (o |fulfo| ol
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a, = (0, 2,3,4,7, b,=(1.6)

a=(0), ,=(1,6), ¢, =
=(2,4,7),dy==(3)

a, =(0), b,=1(4, 6), ¢, =(2), d, =
:(3)1 E’:(é), f2:(7)

as=(0}, by=(1), c;=(2), d; =
=), es=(4), [s=(7), gs=(6).

Ilpn Munummsanum Mu oTHecn® coctosmme (0 B Kiace a,.
Ecqn 611 ero otnects B apyroit Kaace b,, T0 CHOBA MOJyYAIOCH
65l pacmenienne KIacCOR [0 eUHAYHKIX cOCTOAHMM, Memoanb-
3ya reneps teopemy 9.10 mpepmaymero maparpada, HeTpyn-
HO HOKazaTh, 4TO LOCJe HOPOBEEHHOr0 BHINe 00begHHenud
cocroanuil 3 u 5 momyuen asromar Mypa B, HMeommi Hau-
MeHbIlee BO3MOKHOE THCIO cOCTOAHMIT Cpejil BCeX aBTOMATOB
Mypa, sKkBHBaNeHTHHX HCXOIZHOMY aBTOMaTy A.

Il puwmep 4 Mumamusuposars asromat Mmim A, pac-
CMOTpeHHHH B mpumepe 3 3 § 9, KoTopH# 3amaeTcsa Tabam-
neit nepexonos II. 64 m Tabnune# Bmxomos 11.65.

Tabanmna I1.64

TaGauna I1.65

0 i 2 3 0 i 2 3
ol 1] —| =1} = olo| ol 2|3
L] B = | = | = 1o 1| 2] 3
Bl @] == | = ] = 210|120
3= — | — | = 3fo | 2| 3o
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Pemenue. U3 Taauns Bmxogos apromata A Hemo-
CPENCTBEHHO BUJHO, 9TO BCE ero COCTOAHUA MomapHo 1-mHe-
coBMecTuMbl. HenocTm:EMEIX cocToAHHB Tak:Ke He HMeeTcs.
CrnenopartenbHo, najbHelmad MHENMH3AIAA apToMaTa A onnm-
CAHHLIMHA BLIIEe CPENCTBAMH HeBO3aMo:;sHA. HerpyaHo moxa-
8aTh, 4T0 apToMaT A He Mosker OLITH MUHMMHM3UpPOBAH HHUKa-
KUME cpepcTBamu, u6o pJs peanumaanuu 9eThipeX pasindHbIX
CcTONGNOB BLIXONHLIX CHTHAJIOB OH JOJIKEH HMEThH HE MeHee
9eThIPeX pazaudHbiX COCTOAHUM.



rdABA II1
CTPYKTYPHASA TEOPUA ABTOMATOB

§ 1. Kommoaunusa aBTOMAaTOB, CTPYKTYDPHBIE CXEMbI

ITo cpasnenmio ¢ a G ¢cTpaxTHO i Teopueii aBTOMaTOB
B CTPYKTY PHOM TeOPHH aBTOMATOB AENANTCA [Aallb-
Heiillle MAry B HapaBJeHNH y9eTa OGJbmerc 4Yncja cBOMCTB
peasbHO CYIIeCTBYIOLIMX [HCKpeTHHX aproMaToB. [aBmas
OTNUIHTENbHAS 0COOSHHOCTh CTPYKTYPHOR TeOpHH aBTOMATOB
COCTOMT B TOM, 9TO, B OTIMIHe OT abDCTPaKTHON Teopuu, OHa
yIATbIBAET CTPYKTYPY BXOJHBIX M BHIXOMHHX CHTHAaJOB aBTO-
MaTa, a TaKiie er0 BHYTPEHHIOK CTPYKTYpy HA ypOBHE TaK
HA3EIBaGMBIX CTPY KTYPHH X ¢ X e m. QcHopHOll 3a-
gadeil CTpYKTypHOH Teopuu ABiAsgeTCA U3ydeHne K O M Il O-
BUODUM AaBTOMATOB, TO ecTh MeTOAOB NOCTPOEHHA
CIOKHHX ABTOMATOB M3 ABTOMATOB, ABAAIOIIUXCA OTHOCH-
TedbHO GOJlee MPOCTHIMH.

Cnenyer mogueprHEyTh, 9TO CTPYKTYpHAA TeOpUA aBTO-
MATOB HE CTABUT cBOEIl 3ajmauelt oTpasuTh BCe cBofcTBA pea-
JbHO CYLIECTBYIOLIMX aBTOMaToB. B meil, nanpumep, cosep-
IDIeHHO He YUIUTHBANTCA NepPeX OO HBHEe NponeccH
B aBTOMATAaX, BOOPOCH Hajg e HO CTH paboTh aBroMa-
ToB, GU3HYIecKue CBOMCTBA CUTHAJIOB U MHOTOe Apyroe. B aTom
CMbICIe CTPYKTYypHaA Teopud aBTOMATOB TaKyKe OCTaeTcsd B
3HaYUTENbHON Mmepe abcTpakTHO# Teopmeil, XOoTA OHa W OT-
JAn9aeTcs 3HAYATEbHO MeHbHIEN cTemeHbI0 abcTpakuuu, geM
cobcTeenHo alcTpaxTHasd TeopHsA ABTOMATOB,

CrpykTypHas Teopus aBTOMATOB n abCTPaKTHAA TeopHA
ABTOMATOB ABJAIOTCA ABYMS pABJIATHHIMH CTyleHAMH o -
Iy e if Teopun aBromaToB. lIpu cuHTe3e peasbHHIX aBTOMATOB
MHOTHE BOIpOCH Ipoute U 3ddexrnBHee pemamTCcs Ha ypoB-
He abcTpakTHOil Teopun. K ancay takux Bompocor oTHocuTes
onpepenenue HeoOxopumoro odmema namamu asmomama (TOo
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ecTh YHCJIa er0 COCTOAHHWi), IepeXoNoB B HMaMATH, a TAKKe
BONIPOCH, OTHOCAMMECA K MHHHAMHSAIMH 9UCAA COCTOAHMM
aBroMaTa. PaccMoTpeHue 3TuX BONPOCOB Ha YPOBHE CTPYK-
TypHOI Teopunm HOBJEKNO OH 3a cooil 3arpOMOIKAEHEE XOna
paccyiKieHus HeCYUIECTBEHHBIME {M K TOMY ke mopdac 3aTeM-
HAIUMA CYTh nejaa) mogpobmocrsamu. Bosee Toro, Tpya-
HOCTH 3KBUBAJIGHTHHX NpeoOpasoBaHHi CTPYKTYPHHIX CXeM
aBTOMATOB C NaMATBLIO AeJaT NPaKTHYeCKH HEBO3MOMKHBIM
(mo xpaiimeit Mepe B HacTofmlee BpeMs) pelieHHe Ha ypPOBHe
CTPYKTypHoil Teopun Takoil 3apauu, Kak 3aj7a9a MIHUMH3A-
mun ducsia cocrosnuil aBromara. B 10 ke camoe Bpema ume-
eTcsd pAj BONPOCOB — TAKHUX, HApAMep, KaK BOIPOC O KOM-
NO3UIUM ABTOMATOB,— CaMa MOCTAHOBKA KOTOPBIX BBHIBOJUT
3a paMku abcTpaxTHOH Teopum apToMarToB. Taxkum oOpasoM,
abCTpaKTHaA TeOpNsA aBTOMATOB M CTPYKTypHAs Teopus aBTO-
MaTOB B3aHMHO AONOJHAIT APYT APYra U uMeIoT coOCTBEeHHEIe
ecTecTBeHHhle 00JacTH HPHJIOKEHUA.

B crpykrypHOii Teopum aBTOMATOB
coxpanserca alcTpakiing AHCKPETHOrO aBTOMAaTHOTO BpeMe-
HU, OJHAKO IPH HOCTpoeHWH dToit Teopun orasmBaercA 60-
Nee ya00HEM HECKOJbKO M3MEHUTh MOPANOK O0TCYETA BPEMEH-
HEIX MHTEPBAJIOB, NPHHATHI B aGcTpakTHoit Teopun. B aber-
PAKTHON TeopumM aBTOMATOB Obijio ymoGaee (ans Toro, 4ToOK
He C03[aBATh ABYX Pa3HUHBIX TeOpUil AJiA aBTOMaTOB IEPBOTO
U BTOPOro pojia) OTHOCHTb BXOMHbI€ W BRIXOJHLIE CHTHAJH K
MOMEHTY Hepexoja aBTOMAaTa M3 OJHOr0 COCTOAHUA B Apyroe.
B crpykrypHO#t Teopum Mu Oymem npuaep:uBaThea Oosee
ecTeCTBEHHOI0 cIoco0a OTCYeTA BPEMEHH, CUHUTaA MOMEHTHI
mepexofa aBTOMaTa W3 Of{HOrO COCTOAHUA B Ipyroe r pa H u-
IL 2 M U MHTEPBAJIOB, OTHOCAMIUXCA K ORHOMY W TOMY #ie 3Ha-
9eHUI0 ABTOMATHOIO BPEMEHH.

IIpn Taxkom cmocoGe oTc9eTa BPEMEHH ONpeReNeHye 3aKO-
Ha (QYHKIHOHHPOBAHHA ABTOMATOB NEPBOro poaa (ABTOMATOR
Muau) 6yner BHraapeTs ciaegyomuMm obGpazom:

a(t41)=38(a(t), z@), y@E)=Ar(a(t), =(1))
(t=0, 1, 2,...).

3axon ¢ymknumommposamnsa apTovatoB Mypa npmoGperer
BEN'

at+1)=8(a(t), z(t), y(t)=A(a@®) (t=0,1,2,...).
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Herpynno ybeguTbea B TOM, 9TO ¥ JJiA 9To# GopMyanpoB-
KH 3aKOHOB ()yHKI[MOHUPOBAHNA aBTOMATOB COXPAHAIOTCA BCe
pesysibTaThl, HOJydYeHHele B npeanjymeit raase. [Ipasna,
OHU HYAAITCA B HeCKOJbKO MHOH MHTepHmpeTalluu, yIUTH-
pawieil oco0eHHOCTH IPUHUMAEMOr0 Temephb cIocoba oTcde-
Ta BpemeHu. B aToft mpTepmperanun cxepyeT yumTHBATH J|Ba
obcroaTenncTBa.

ITepsoe ofcroATeLCTBO COCTONT B TOM, UTO RPU Ho-
gOM cnocobe omcuema 8peMent, MOMEHM Haxaia Omcvema gpe-
MeHU cognadaem ¢ HYACBHM MOMEHTNOM He moabko 04 coc-
moanull asmomama, Ho makxe ¥ OAA 6XoOHHIT U 8MZOOHBL
CUZHAN08.

JT0 3aMedaHHe KAcaeTCd B PABHOH CTeeHN KaK aBTOMa-
roB Mypa, Tak u aBTomaroB Munu u obycinosnusaer neobxo-
AUMOCTh DPACCMOTPEHUS BXOAHLIX W BHIXOAHHIX IOCJIefoBa-
reabroctelt Buna x (0) 2 (1)... z ({—1) BMecTo mocaenoBaTENE-
Hocreit Bupa z(1) x{2)...z(t). flcno, 9ro mopnobGuu caBur BoO
BpeMeH! HH B Koell Mepe He BiMAeT Ha NPABUJIBHOCTH IOJY-
YeHHHX B NPEALIAYINEH rilaBe pe3yJbTaTOB.

B 1o poe obcroaTenscTBo, 0THOCAIIEECA TOJBKO K aBTO-
maram Mypa, cBA3aHO ¢ TeM, 9TO IpA HOBOM cmocofe oTcuera
BpeMeHH Pe3yabTaTOM IpuMeHeHua BXopuoro caosaz (0)z(1)...
...z(t—1) ¥ HaZanbHOMY cocTosAmMI0 aBromaTta Mypa ciepyer
canTaTh He BrixogHoe ¢aoso y (0) y(1)... y(t—1), a BrxogHOE
cnoso y(1) y(2)... y(@).

910 00CTOATENBCTBO CBA3AHO C TeM, UTO JJIA aBTOMATOB
Mypa BeIXoaHOo# CUTHAN, HHAYIIMpOBAHHBIA KaKUM-Tu60 BXO/-
HBIM CUTHaJIOM Z{i), Ipu HOBOM CIocobe oTcaeTa BpeMeHH OT-
HOCHTCA He K MOMEHNTY ! HOABJIEHHA curHaja z(f), a K HeIlo-
CPEICTHEHHO CJIeAyIolleMy 34 HIM MOMeHTy BpemeHu ?-}1.
Bce pesynbTaTel mpeAnylieil riIaBel COXPAHAIOT CBOK CUIY
OpA yCJIOBAM MX MHTEPIPETAl[nH ¢ YIeTOM dTOro o6CTOATENb-
ctBa. EpuacTBenHbii HOBbII MOMEHT, BHOCWMLIN BBejeHHEeM
HOBOTO ¢moco0a 0TcYeTa BPeMeHH, COCTOMT B TOM, 49TO Teleph
IycToe CNOBO OKA3LIBAETCS BCEria IpPeACTABIEHHHIM B aBTO-
marax Mypa BuixopuuiM curaaiaoM y(0), B To BpeMa Kak pamee
0HO He MOTJO GLITH MPEACTABIEHO HUKAKAM BHIXOAHEIM CHI-
HanOM. JTa ocoOeHHOCTH HOBCH HHTEpHpeTAaIuu, OJHAKO,
HecyllecTBeHHA B CHJY NPHHATOr0o B NpefLyINeid riase
YCJIOBUA, COMIACHO KOTOPOMY IyCTOe CJ0BO He IIPHHAMAETCH
BO BHUMAHWE@ IPH IpefCTaBIeHUH COOLITHIL
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B oranume or abcTpakTHOM TeopHm aBTOMAaTOB, B CTPYK-
TYpHOHl TeopHH KaK BXOJHHe, TAK U BHXOAHBe KaHAJH pac-
CMAaTpUBAEMBIX aBTOMATOB CYHTAIOTCA COCTOANIUMH, BoOOIIe
roBOpA, M3 HECKOJBKUX 3IMEMENMAPHHLT 8Z0OHHIT U COOTBET-
CTBEHHO JeMEHIMUPHHT 8uTodHNT Kanaaos. 1lo Bcem anemen-
TapHLIM KaHaJaMm MOTYT TepegaBaThCA JUIOb TAK HAa3biBaeMule
aaemenmapnbie cuehaabi. Habop Bcex BO3MOKHHIX Ajif JaH-
HOTO ABTOMATA AJIEMEHTAPHBLIX CHTHAJOB HA3LIBAETCA CMpYK-
mypusy aagasumon sroro aproMara. Crpykrypusii andasur
nouxen ObITh HenpeMenHo KonednuM. UTo Kacaercs npnpopst
O6ykB (pIeMeHTApHEIX CHTHAJMOB), COCTABIAIIIHX CTPYKTyp-
HHlfl andaBuT, TO B CTPYKTYPHOH TeopuH ABTOMATOB e€I0
00LI9HO He HHTepecylTCH.

B cTpykTypHOil Teopun aBTOMATOB, JaJjee, TpeAnoJaraer-
cA, 9TO KOKABIA ajeMenTapublii Kanal (BXOZHON MJM BHIXOJ-
HOI1) mopgcoefMHAETCA K TAaK HA3LIBAGMOMY Y34y. ¥YB3Jel, K
KOTOPLIM TOACOEIMHEHL 3JeMeHTapHble B X O i H H ¢ KaHa-
JBl, HA3KIBAIOTCH TOGHLLMU y3aamu asmomama, & ySIBl, X
KOTODHIM INOJCOGIHHEHH 3JleMeHTapHble B bl X O 7 H bl € CHUI-
HAJbl — SRITOOHLIMU Y3AAMU.

B rakgoM aBTOMaTe OCyIIecTBIAeTCA oDpejeleHHAA LUP-
RYJANHUA DJIEMEHTAPHHX CUTHAJOB. JJeMeHTapHble BXOJHbIE
CHTHAJLI TOCTYNAT CHATAJA HA BXOJHbIe Y3Jbl, a 3aTeM IO
TpUCOeHHEHHBIM K HHUM JJeMeHTapPHbIM BXOJHHIM KAHAJIAM
nmepepalTca BHYTPb aBTOMATa, JJIeMeHTapHbe BHIXOLHbLIE CHT-
HaJIBI, BEIXOAA W3 3aBTOMaTa OO 3JEMEHTADHHIM BLIXOJAHLIM
KaHajaM, NOCTYNalT HA BHIXOJHLIE y3Jb!, K KOTOPHIM 3TH
KAHAJLl MPHUCOECTAHEHDL.

I1pu rpadmueckom naobpaskenHn aBTOMaTOB ¥y 3 I W 0060~
3HAYAOTCA TOYKAMMU HIA MajJeHbKAMA KD Y K 0 4 K a-
MU, dJeMeHTApHBE BXOAHHE H BHXOJ-
HHe KaHaJgh — cONOMHBIME JHHHAMH, a CaMH
aBTOMATH — pPA3NMIHKMA reoMeTpuieckuMu durypamm (upsa-
MOYTOJbHIKAMHA, TPeyroJlbHAKAMU, KpyraMum u T. 1.). Jaa
TOro 49T100n OTAMYNWTbL BXOAHHE 3JIeMEHTapHble KaHAJhl OT
BHIXOJHEIX dJEGMEHTAPHHX KaHAJ0B HAaNpaBjeHde mnepegadu
110 HUM JJIeMEHTAPHHIX CHI'HAJOB HMHOL[a OTMedaloT cTpel-
vamu. CorjacHo TPHHATOMY COFJIAINEHAN OTHOCHTEILHO
NUPKYAALNA 3JEMEHTAPHHX CUTHAJOB 3TO OMHO3HAYHO ONpe-
HeAeT XapaKTep COOTBeTCTBYIOI[MX 3JEMEHTAPHHIX KaHa-
1oe. Hampumep, Ha puc. 5 msobpayien aBTOMAT ¢ ABYMSH
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BHIXOMHHIMA M TpeMsa BXONHHMH B3jIeMeHTAPHHMH KaHa-
maMH.

ITogy TepMmHOM «¢@BTOMaT™ B CTPYKTYpHOR
TEOPHH ABTOMATOB IOHMMAeTCA a0CTpaKTHHIA ABTOMAT ¢ ABHO
3aaHHEIMA 3JIEMEHTAPHBIME BXOAHHIMH M BbIXOQHLIME KaHa-
JaMy B COOTBETCTBYKOUIUMH MM BXOAHBIMH K BLIXOJHEIMH
ysaamu. [lpm aTomM npepmonaraerca Takike 3afaHHONl HEKOTO-
pas ofpenencHHasa HyMepaluUA KaK BXOAHbIX, TAK H BHIXOA-
HHX y3j10B apToMaTa. BxogHO#l v BWXOAHOH CHIHAJNE TAKOTrO
aBTOMATA 33JAKTCA KOHEWHLIMH YNOpAAOYeHHHMH HabopaMmm
snementapubix curuanos. Ilogoburle HaGopwm mu Oynem Ha-
3HIBATH GCEMOPAMU B CTPYKTYPHOM addaBuTe, COCTABIAIOINE
AX 9JeMeHTapHbe CHIHAJbl — KOMROHEH-
mamu eekmopa, a 9HCA0 KOMIOOHEHT —
paameprocmuio gexmopa. Hymepanna xom- ? ?

TMOHEHT 9THX BEKTOPOB COOTBETCTBYyeT HY- I
MEpalMA BXOAHHX M BHXOMHHX Y3JOB,

TAK 9TO HA i-fl BXOMHOH y3en mepepaeTrca tt é &
i-A KOMIOHEHTa éx00M020 6eKmopa (TO ecTh

BeKTOpa, m3obpajykajomero BXojHOH CHr- Pmc. 5.

Haj), a Ha j-il BHXOQHOH y3eq — j-A KOM-
TOHeHTa 6wrodHoz0 eexmopa (BerTopa, u3obparkaiomero
BHXO0AHOM curaan).

B oramame or a6 ¢ Tpa KTHBH X BXOJHBX I BHIXOJHKX
CHTHAJIOB, PacCMaTPUBABIMHMXCA B HNPeRLAYINeHl riaase, Bek-
TOPHLIEe NPEJCTABJICHAA TAKUX CHCHAJOB HA3LIBAIOTCA CMPYK-
myproimu (6zo0HbMu B ewrodnuimu) curmanamu. Ilepexon ot
abCcTpaKTHHX BXOAHHX N BHXOTHHX CHTHAJOB K CTPYKTYp-
HEIM CHTHAJiaM HOCHT Ha3BaHHe K0OUDOBAHUA COOTBETCTBYIO~
mux abcTpaKkTHHX CATHANOB B CTPYKTypHOM ajdasnre aBTo-
mata. BerTop, moayvammumiica B pesyanrTaTe KOAHPOBaHHUSA
kaKoro-1m6o abcTpakTHOTO cHrHaja, o6o3HadaercA OOLIYHO
Tofl ;ke GyKBOM, 9TO W ITOT CHTHAJ, HO KAPHHM MpPUdTOM.
[lpu sTOM 3amUchi0 r ME GyfeM BHpa)aTh 00LIIHO W e p e-
MEHHBH BXONHOIM CTPyKTYPHHIl CHI'HAN, & 3AMHCHI0
Yy—nNepeMeHHBH® BB XO0JHOI CTPYKTypHHI cHT-
HaJl aBTOMATa.

B crpykTypHoit Teopnn DpHHATO HeCKONBKO OTIHIHOE OT
abcTpakTHoft Teopun HmomMMaHMe Ta¢cTHYHH X aBT O~
M aToB. YacTuanrie aBTOMATH pPACCMATPHBAKTCA 31eCh KAK
TaKHe ABTOMATH, ¥ KOTOPHX (yHKIUH HEPEeXOJ0B H BHXOJ0B
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B JefiCTBHTeNBHOCTH (B KaKHo#l KOHKPeTHOH peasn3ainn
aBTOMAaTa) BCIOAY OMNpefeJeHHl, OAHAKO B HEKOTOPHIX TOUKAX
3HavYeHUA 3THX GyHKNuUi AnsA Hac Geapa3JMYHBI, TAK YTO NpH
JKEJIaHUM MBI MOJXeM ONPERENHTh MX MHade, BEIOpaB ApYTryIio
peanmMsanMio COOTBETCTBYIOILErO aBTOMATA.

Mn GypeM cuATaThH TaK}<e, YTO HA BCEX BRIXOJHLIX y3jax
BCAKoro asromMata Mypa BEIXOfHEIE CHTHAJH BO3HHUKAKOT B
KajKALH MOMEHT aBTOMATHOTO BPeMEeHH, HE3aBHCHMO OT TOrO,
IOfiaJ0TCA U KaKHe-Jn6o CHIrHAJNH HA ero BXOAHBIEC Y3JH HIH
Her. YTo Kacaerca asTomMaToB Mmam, To Tam moso:KeHme
GyneT MHLIM: CUTHAJH Ha BHIXO[HEIX y3JaX aBTomata Munaw B
TOT W/l HHOW MOMEHT aBTOMaTHOTO BpPEMEHH HOABJAITCA
TOrga M TOJABKO TOrga, KOTHa B TOT K€ CaMBL H MO-
MEHT BPeMeHH CHTHAJIE MOJaHLl HA B ¢ € ero BXOAHbLIE Y3JIEL

Cregyer momdepkHyTb, 4YTO BO MHOrMX CJIyvyasX TpH
LDOCTPOECHHN CTPYKTYpHOro ajndaBWTa aBTOMaTa B 3TOT ajda-
BUT BRJIOYaeTCA B KadecTBe oco0oro cCurHajla TaKk HashiBae-
MBI ecmecmeennblli HYy4e0ll cuznan, BO3HMKAKINMHA HA u3o-
AUPOEAHHBLT (TO eCTh HEe NOACOELHHEHHHX HI K KAaKOMY KaHa-
ay) ysnax. Hanpmmep, ecan ajeMeHTapHble CHTHAJAB mpef-
CTaBJAIOT COGOI0 3MEKTPHUECKHE HMIYJIbCh PA3THIHOH Be-
JAU9MHLI, TO eCTECTBEHHBIM HYJEBLIM CHTHAJOM Oyaer o T-
CYTCTBHUe KakuX On TO HM ObIO MMIYJBCOB B TOT WJH
HHON MOMEHT aBTOMATHOrO Bpemenu. B cayvae BriIOYeHHA B
CTPYKTYPHBIH ajadaBHT TAKHX eCTECTBEHHLIX HYJIeBLIX CHIHA-
JIOB HA BHIXOJHLIX y3JaX asToMaTop Munu curmans GynyT
MOABJATHCA M TOTMA, KOrAa BXOJAHHeE Y3JH 3TUX ABTOMATOB
He MOACOE/IMHEHH HM K KAKHM HCTOYHMKAM CHTHAJOB.

Cnenyer, onHako, uMeTh B BH/1y, 9TO CyIleCTBYeT pAJ CIy-
yaeB (HanmpuMmep, OpH IPeACTaBJEHHH CHI'HAJIOB B BHJC YypPOB-
Hell 3JIeKTPHYeCKOT0 IOTeHIMaJa), KOria ecTeCTBeHHb Hyae-
BOIl CHTHAJ He BKJIIOYAETCS B CTPYKTYpPHHIH andaBuT, To ecTh,
MHade FOBOPA, HE PACCMATPHBAETCA KaK OJlAH W3 BO3MOMK-
HBIX 9JIeMEHTa PHEIX CHrHAJoB. B Takux ciaygaax puasa nosayde-
HAA ONpeAeJeHHHX (IpHHAjJMeHAIKX CTPYKTYpHOoMy aada-
BHTY) 3JIeMEHTAPHLIX CHFHAJIOB HA BHIXOJHBIX y3J]1aX aBTOMa-
ToB Muin nofcoequHenne BXOMHEIX Y3IIOB 9TUX aBTOMATOB K
UCTOYHNUKY CUTHAJOB fBJAeTcA 06A3aTeNbHBIM.

Ilepexons K onncanuo cnocoGoB K 0 ML 0 3 H I 1 M aBTO-
MATOB, YCJOBAMCH BCAKMH pas upH PacCMOTPEHHH TOH WM
AHO# cACTeMbl aBTOMATOB CUMTATh, HE QrOBapuBag 3TOr0 0CO-
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$0, 9TO BCe BXOOADIHe B CUCTEMY aBTOMATH HMEIOT OJUH U TOT
;Ke CTPYKTypHuili andaBuT u pabGoTaloT B OQHOM U TOM jKe
JAMCKPCTHOM AaBTOMATHOM BPEMEHH. 3aMeTHM, 4TO BBeJeHHO
o6uiero aBTOMATHOTO BPEeMEHM JAJA CHCTEMbLl aBTOMaTOB HE
03HavaeT, Boo0ule roBops, 0TKA3 OT PACCMOTPEHUA aC 1 H X-
p o H H B X aBTOMaTOB. Peub maer aneck 0 ToM, 9TO COBMeCT-
Haa paGoTa aBTOMaTOB B cucCTeMe onpefenaseT obiiee AUCKpeT-
Hoe BpeMsA 7JA BceX BXOAAIINX B Hee aBTOMATOB, OTIAWYHOE,
Boo0Ile FOBOpS, OT TOTO ABTOMATHOIO BPEMEHH, B KOTOPOM
oTH aBTOMAaTH paboTanu OH BHe NAHHOM CHCTEMH.
Cdopmyanpyem Temepb ompepneienne obujezo cnocoba Kom-
no3uyUU aemomamos.
yete A,,...,A, (rae n=0) — KoneuHoe MHOM¥eCTBO
agroMaToB. [Ipoussenem ofbenunenne sTHX aBTOMATOB B CUC-
TeMy COBMeCTHO PaboTalomux aBTOMaToB CJefyonuM o6 pasom,
BBepem B paccmoTpeHMe HEKOTOpOe KOHEYHOE MHOMKECTBO
y3J10B, KOTOpPble HA30BEM BHEWHUMU TOOHBMU Y3AAMU, N He-
KOTOpOe KOHEYHOe MHOMEeCTBO APYFHX y3JI0B, KOTOpHe Ha-
30BeM GMEULHUMU @HLOOHBIMU Yatamu. JTH Y3JH Mpeanoa-
ralTCA OTAMYHHIME OT BXOAHHX M BHIXOAHHX y3J0B paccMarT-
pHBaeMbIX aBTOMaTOB, KOTOpHE, B OTJAMYHE OT TOJABKO 9TO
BBEJIGHHBIX B H € Il H U X Y3J0B, MB OyjeM HaswBaTb gHYm-
pernnumu (6xodnbimu u euxodnumu) ysaamu., YrTobu mopuep-
KHYTb pasaniue Me[Y [BYMA BBeJleHHEIMM THUOAMH Y3JOB,
BHEIMHAe y3JH HA3LIBAOTCA WHOTAA TaKme nodwcamu. Ilpu
rpadudeckoM HM300parKe¢HUN CUCTEMbHl ABTOMATOB BHYT[ eHHHeE
y3Jabl 9ame Bcero 0003HAYalOTCA TOYKAMHU, a4 BHEIIHHE — Kpy-
wouxamu. [Ipy mocTpoeHHu cucTeMH aBTOMAaTOB (UKCHpYeT-
CA onpefenenHas HyMepalUf KAK AJA BHEIIHHX BXOAHLIX,
TAK ¥ AJA BHEIIHHWX BHXOAHHX y3J10B {N0JKCOB).
CobcTBeRnO KOMIO3UIMA ABTOMATOB COCTOMT B TOM, YTO B
nojydeHHo# cucTeMe, cOCTOANLeH M3 faHHBIX aBTOMATOB A ...,
4, ¥ BHeMHUX y3/]0B, OPOM3BOAUTCA 0MONCOECTNGAEHUE He-
KOmopHz yaioe (KaK BHEIIHUX, Tak B BuyTpenuux). C Toukm
3peHna COBMEeCTHOM paGOTHI CHCTEeMbl ABTOMATOB CMBHICH Ome-
pPanuy OTOKAECTBJAEHUA y3J0B COCTOUT B TOM, HUTO dJeMeH-
TapHBIA CHTrHAJ, NONAJAKIIMHA HAa ONUH M3 Y3J0B, BXOAAIHX
B MHOKECTBO OTO;K[IECTBJEHHHX MeLy coboil y3noB, moma-
JlaeT TeM caMHM HA Bce y3Ab 3TOF0 MHO:KecTBa. B cayuwae
8JIeKTPOHHLEIX LU(POBHIX ABTOMATOB ONEpANUWH OTOMAECTBJE-
UHA Y3J0B COOTBYTCTBYET COEAUHEHN® ITHX y3JIOB NPUBOAHH-
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kama. Mel OyieM m03TOMY 9aCTO BMECTO OTOMKI|eCTBICHASA Y3108
roBopath 06 MX coedurenuu Apyr ¢ APYrom.

Ilpn rpaduueckom maoGpaskeHmmm 0TOM<JEeCTBICHAE Y3JI0B
npom3BoguTcA JA60 ¢ moMombi0 HX (aKTHIECKOTO COBMeE-
meHHA, au00 ¢ NOMOMEBIO COeAMHEHHS AX CHIODIHRIME JH-
HEAME (BooOme roBOp#A, JTOMAaHHMH H, BO3MOMHO, IPOX0fs-
IAMHA 4epe3 Jpyrue y3Jbl).

B pesynnraTe mpoBeseHHs oOnepammm OTOMIECTBJIEHHA
(coenuHenus) ysioB, Bce y3jsl, BXOAAI@e B JAHHYK CHC-
TeMy (KaKk BHyTpPeHHHMe, TAK M BHeHHHe), paso0bioTCA HA IO-
IapHO HellePeCeKaloMmAeca MHOMKECTBA OTOK/ eCTBIEHHKIX (coe-
OUHEeHHBX) MeRAy coboio ysmos. HekoTopble u3 aTux MHO-
’HECTB MOTYT, pasymeercs, GulThb M OJHO3JeMEHTHbIMH (COC-
TOAMMA ¥3 eJHHCTBEHHOrO y3Jja).

[locie mpoBepeHHBIX OTOMIECTBICHHH CHCTeMa aBTOMA-
TOB NpeBpaIiaercd B TAK HA3HWBAaeMYIO cremy, HIH cemb,
asmomamog. Mbl Gynem cuMTaTh, 9TO aBTOMATH, BXOAAMUE B
cXeMy aBTOMAaTOB, pafoTal0OT COBMECTHO, €CIH B KaKAkil Mo-
MeHT ¢ aBTOMaTHOro Bpemesn (¢=0, 1, 2,..,) Ha Bce BHEMTHHE
BXOJ|HEIE y3JB! CXeMBI OfaeTcA Kakoid-nubGo HabGop anemen-
TapHHIX CHTHaJOB (CTPYKTYDHBIH BXOJHOH CHrHaJ CXeMHI),
a cO BceX BHEITHHX BRIXONHBIX Y3JOB CXeMbl CHHMAeTcd IO-
Ay9dalmuics Ha HUX HabOop 3JIeMEHTAapHRIX BLIXOJHHX CHI-
HaJIOB (CTPYKTYPHHI BRIXOAHOII CHTHAJ).

PennonomuM, 4T0 B KaxALIH MOMEHT JUCKPETHOTO Bpe-
menn t=0, 1, 2,... CTPYKTypHBIi BHIXOJHO# CHTHAJ CXeMHI
OJIHO3HAYHO ONpejieifeTc NOCTYNNBHIeH K 3TOMY BpPeMeHH
(roHe4Hoi1) HOCae10BATEILHOCTRIO CTPY KTY PHbIX BXOAHBIX CHT~
HAJOB, HAYAJLHEIMH COCTOAHHAMU BXOJNAIMMX B CXeMY aBTO-
MaTOB U C/ENaHHBIMH NPA IHOCTPOEHHH CXeMEl OTOH{/|eCTBJE-
HuAMu (coe/iuHeHnAMA) y3aoB. B 3roM cayuae mocrpoeHHas
cXeMa MOMeT paccMaTpPUBATLCA KaK HEKOTOpuifi aBTomar A4, a
caM1 cXeMa Ha3hBaeTcA CTPYKTYPHOHM cXeMoii 3TOro aBToMaTa.

Yeaosumen 20s0pumo, wmo RoAYUEHHBE MoALKO 4mo ONU-
CanHbM cnocoGom agmomam A ecmb pezyjibmam KoMNoauyul
ucrodnur asmomamos A,....,A,. BxopHbiMa ysmamm 3TOrO
aBTOMATA CJAYMAT BHeOIHHE BXOJHBEIE y3Jbl CXeMbl, & BHIXOJ-
HbIME y3J1aMH — BHelIHWE BHIXOJHbIE Y3Jbl.

Cnenyer nomyepkuyTh, 9TO ONEpPAIlHA OTOKAECTBIEHHA
y3I10B onpefiesiena HeonHo3HaYHO. [loaToMy cymecTsyert, Bo0G6-
me FOBOPA, MHQIO pa3jiM9HBIX BO3MOMKHOCTeH 1JA KOMMo3m-
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[MH OfHKX X Tex JKe aBToMaTos. BMecTe ¢ TeM ginexo me BeA-
10€e OTOMICCTBIECHNE Y3JI0B NPUBOAUT K CXeMe, KOTOPYIO MOM=
IO pAcCMATPHUBATh B Ka9eCTBe CTPYKTYDHON CXeMB HEKOTOpPO-
ro apTomara, JlaA Toro 4To0H dTO MO/KHO OHIIO C/EJaTh, He-
00X0nMMO PH OTOKAECTBJEHAH y3J0B COBIIONATH HiBa yCJo-
BUs, KOTOpBle MH OyzieM HaaHBaTh YCA06UAMU KOPDEKMHOCIML
ROCMPOEHUR CTEMbL.

Illepsoe ycnoBWme KODPEKTHOCTH ImoO-
CTPOEHH A CXeMEBE COCTONT B TOM, 9T0 B Ji06oi mo-
MEHT aBTOMATHOTO BPeMEHH HA BCEX BHEITHMX BBIXOHHBIX Y3~
JaX CXeMHl JOMKHH NOABJATLCA KAaKHUe-TO dJeMeHTapHEE
curnaanl. Camrag, 4To B cXxeMe He JOMKHO OHITH 3aBeoMO
AUMHUX Y3I0B (TO €CTh TAKUX Y3J0B, KOTOpPHE MOKHO HCKJIIO-
9uTH U3 CXEMHl, He Hapymmad ee (YHKIMOHHPOBAHUA), MBI MO~
JKeM YCUJHUTh 3TO YCJOBHE, CUHTAfA, UTO & 410000 MOoMeHm
epeMeny Ha KEaxcOuil ysea cxemut (Kak eHEWHUD, mak U eHYM-
PeHHULE) nocmynaem kKaroi-aubo saeMeHmAaApHBL CUzHaA.

Bropoe ycnmosue KODPPEKTHOCTH W oO-
CTPOEHHNSA CXe&MBE COCTOAT B TOM, UTO HeodHo3nau-
HOCMb 3MEMEHMAPHBEL cUZHAlo8 8 Kakom-Hubydb Yyaie cxemwvl
zoma Ob 8 00UH MOMEHM EDEMEHU A8ASEMCA HeOonycmumol.

CymecTBylOT 1 Ba HCTOYHHKA HEOAHO3HATHOCTH dlie-
MEHTApHOr0 CHTHaJa B yajke. Bo-mepBHX, 1HeOAHO3HAYHOCTH
MOKEeT HMeTh MecTO B CiIydae, eCId K KakOMy-Hubynb yauy
MoJCcOeUHEHO OXHOBpPEMEHHO HECKOJAbKO BBLIXOJHHEIX Y3JOB,
ABJIAOIUXCA HCTOTHHKAMH 9J6MEHTAPHHX cuTHaJg0B. [Ipm
mOCTpoeHNH CXeMBl HeoOXonumo, TakuM obpaaom, uaberaTh
nono0HEX coenuHenuii. Ha npaxTuke, onHaKo, MoACOoeiNHEHHE
K OHOMY M TOMY ’Ke Y3Jy HECKOJBKUX BHIXOMHBIX Y3JOB
yacTo He HpHBORHT K BO3HUKHOBEHHK HEOJHO3HAYHOCTH.
Jd10 GmiBaer Torga, KOTja Cpeiu BJeMEHTaPHBIX CUTHAJOB OM-
PCAcliieHa HEKOTOpaA ecTeCTBeHHAasd ynopsafpo-
9€HHOCTDH, B CHIY KOTOPOil 0HOBPeMeHHBII NpUXoA He-
CKOJBKUX 3JEMEHTAPHHX CHTHAJOB JKBHBAJECHTEH NPUXOAY
Aump Hanbonbmero n3 Beex GarTUUeCKH MPUMIEANUX CHTHA-
J0B. Mur GyeM TOBOPHUTH, YTO B BTOM CJIy¥ae MMeeT MecTo
écmecmeennoe pasdeienue asemenmapruiz cuznaaos. Taxoe
ecTeCTBEHHOe pasjelieHle HaOMOmaeTCs, HANPUMED, B Clyuade
peneiiHO-KOHTAKTHHX CXeM, a TAK/Ke BO MHOTHYX 3JIeKT POHHLIX
CXeMaX ¢ MMIYJbCHHM HpPEACTaBJieHHEM DJIEMEHTAPHEIX CHUT-
HaJIoB.



174 CTPYKTYPHAA TEOPUA ABTOMATOB {fa. I

Bo-BTOpHX, WCTOYHUKOM HEOJHO3HAYHOCTH BJIEMEHTAp-
HEIX CHTHAJIOB B y3Jie MOT'YT OHITh TAaK HA3BIBaeMble YUKaAU-
vecklUe yenu WM nemaiu CTPYKTYPHLIX CXeM. ¥ CJI0oBHMcA Ha-
3BIBATh Yenbi0 KOHEYHYI YINOPAAOYEHHYIO HOCJIEI0BaTeb-
HOCTB aBToMaroB B ,...,B,, BXomamux B cXeMy, ¥ KOTOPHIX
xoTA OH OMUMH M3 BHIXOAHHX Y3JI0B KKAOTO HpeIHYIIero
aBroMaTa COAHHEH ¢ HSKOTODHIM BXOAHHIM Y3JOM HEHMOCpen-
CTBEHHO CIe/[YIOIero 3a HUM apToMaTa. ECIM K TOMY 'Ke XO-
T OB ONMH M3 BEIXOAHGLIX Y3JI0B HOCHEIHEr0 ABTOMATA IenH
coefuHeH ¢ KaKUM-HAOyIb BXOMHHM y3A0M MEpPBOT0 aBTOMA-
Ta TOH yKe Ienm, TO medb HA3HBAeTCA UAKIHIEC KO U
(0 meil Tak:Ke roBOPAT, YTC 0Ha o6pasyeT He TJI 0 B AaH-
Hol cxeMme). Q080 Bcex y3aax, KOTOpPHE MMeTCA B BHAY HpR
oIpefieJieHNH HeNy U NeTJH, TOBOPAT KaK 00 y3aaax aTtoil Ienn
IV 3TOH HeTJH.

O wenn B,,..., B, rosopsar, 94T0 OHA Hauunaemca ITOOHIM
73 BXONHHX Y3J0B aBTOMara B, u Konuaemca MOGLIM U3 BH-
XO[(HHIX y3710B aBToMaTa B,. ¥YcnoBuMes Takske, 9TO 1B OTOMK-
JIeCTBICHHHKX MeKNY co60I0 yaia ¢ ¥ b viau gae ofuH eTHH-
CTBEHHHBIH y3eJ COCTABIAIT Iienb {COCTOAMYI H3 HyCTOr'0
MHOKecTBa aBTOMAaTOB). B mepBoM ciydae Ienb HadmHAaeTcAa
JI00KIM U3 Y8II0B @ UM b ¥ KOHYAETCA MPYTHM U3 OTUX Y3JIO0B
Bo BTopoM ciyvae memb HaUMHAETCH W KOHYAETCA Y3JOM a.
I{ukIndecKue MeNH, cOCTOSAMuUE U3 MyCTOr0 MHOKECTBA aBTO-
MaTOB,HA3HBAIOTCA TPHBHU AJBLHHKMHA ¥ BjalbHeHmeM
00BFYHO HE PacCMATPHBAKTCA.

Hoxkaykem Ha npumepe, KakuM 00pazoM MO;KeT BO3HHK-
HyTh HEONHO3HAYHOCTH B HeTde. ILpefmonoKuM, 970 KaKIbLh
H3 Tpex anTOMATOB, BXOAAMUX B I[eOb, H300pAKEHHYI HB
puc. 6, obmamaer caepylommm csoiictBoM: OH paoraer B
CTPYKTYpHOM anfaBuTe, COCTOSMEM M3 JBYX DJIEeMEHTAPHBEIX
curnaios 0 u 1 u npespamaer Bxoxnoit carsan 0 B BeIx0oxHOI
curman 1, a Bxopgmoit curman 4 — B Bmxommo#l curmaxa 0;
Opu 9TOM BXOJHOH W COOTBETCTBYWIIui eMy BBIXOZHOI CHI'HA-
JH BO3HUKAIOT BOJYH W TOT e MOMEHT BDpe-
MeHH.

Jlerko BujeTh, YTO TaKoe OMpeleJieHNe CUTHAJO0B BO BCeX
BXOMAMUX B Ielb y3JaX He MOy<eT OHTH cAedaHo 0es mpoTH-
Bopeunsa. JleficTBHTENbHO, MOJATAA, YTO B KaKOH-TO MOMEHT
BpeMenu B yaxe I uMesca curran 0, MH mOXY9IUM, 9TO B y3Je
2 B TOT jKe CAMblil MOMGHT BPEMEHY JI0/KeH HMeThea curdas 1,
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B y3ne 3 — curnax 0, a, cieopaTensno, B ysae.] — curman
1. llonaras, uto B y3ne I uMenca curgax 1, MH TaK:ke Ipujgem
K IPOTHBOPEYHIO.

[lernn, nono6HEIE TONBKO YTO PACCMOTPEHHOIN IeTde, H e-
KODPEeKTHO IOCTDOeHH, HekoppekTHocTh Tako-
ro poua He Oymer MMeTb MecTa, eclM XOTH OH ONMH W3 BXO-
JAIMX B METJI0 aBTOMATOB fABIAfAETCA a BToMaToOM My-
p a, a me apromatoM Munu. [leiicreurensuo, asromat Mypa
pearupyer Ha TOT HJIH
uno#l BXOojuHOH cHrHan
BHIX O HBIM CHTHAJOM,
BOSHUKAIIUM Ha OfUH
3JeMCHTAPHEIH NI poMemy-
TOK BpPeMeHH II 0 3 3K e,
49¢M BbI3BABIIHU €ro mno-
fIRJIeHue BXOJNHOH cHur-
naJ. IloaToMy B paccmor-
PEHHOM IpUMepe CHTHAJ
0, mepexanuuii B MOMeHT
BpeMeHu ¢ B y3ea I, BuI-
3Bax 6wl B pesynbTaTe Oe-
penadu ero BROJb IeTIH
noARJIeHue B yaje I cur- J
Haga 1 me B MOMEHT Bpe- l'ae. 6.

MeHu ¢, a B ogHH H3 0o-
Iee MO3pHAX MOMEHTOB BpeMeHu. Takum o6pa3oM, HUKAKOTO
DPOTHBOPEIUsA HE BO3HUKIO OHL.

PasGepeM Teneps BORpOC 0 ToM, KakuM ofpaszom mpu mo-
CTPOGHHMH CXeMbl MOYXHO YJNOBJETBOPHTH HEPBOMY YCJIOBHIO
KoppekTHocTu. Ilpu BKIIOY9eHnM B CTPYKTYPHHI andaBut
€CTeCTBEHHOTO HYJIEBOTO CHTHAJNA 5TO YclIOBHe cobmiomaeTca
aBroMaTmiecku. B mpoTuBHOM xe caydae Aasa cobmiomenus
3TOT0 YCIOBHA HeoOXOjMMO, NPH UPOBEJEHUH OliePAIHE
OTO;KIICCTBJICHHA Y3JI0B, BHIIQIHHTH OIIpeeseHHBIE, OIUCH-
BaeMEle HIKe TpeboBammA.

IIpexcpe Beero sameruM, 9To Bce BHEIIHTE BXOJHEE Y3JH
U Bce BHYTPEHHHE Y3JH, ABIAIOMMUEcH BEIXONHBEIMU y3I1aMn
aproMaToB Mypa, mo onpenelieHuso, HONYdYalOT dIeMEHTA PHEIQ
CHTHAJHK BO BCE MOMEHTEI aBTOMAaTHOTO BPEMBHH. Ha:‘]OBGM
Bce aTH y3an sadarwumu ysramu. Herpypuo cdopmymupo-
LaTh ycaoBue, olecmeuusalomiee mepepady 2JeMEHTAPHHIX

/ 2
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CUrHAJIOB OT Bafal0IMUX Y3/M0B HA BCe Y3JH aBTOMAara B
KaKIHHA MOMEHT aBTOMaTHOro spement. Jlis aToil nenu pgoc-
TATOYHO HANOMHHUTb, 9TO BHIXOJHEE CHI'HAJH y ABTOMATOB
Muau, no omnpegelenuio, BO3HHKAXOT OXHOBPEMEHHO C IIO-
CTyILIeHNEeM CHTHAJIOB HAa BCe ero BXOJHHie y3ian. CooTBeTcT-
ByiOiliee YCJHOBHE MOMKHO CHOPMYJIHDOBATEH, CJeJOBAaTEJIbHO,
TakuM obpasom:

1.1. Jaa 46020 yaaa cxembl Goa3CHA UMEMBCA Yenb, COCMMOS-
Was u3 HeKomopozo MHoNecmea (moxcem OGumb, RYCMoz0)
asmomamos Muau, HAUHAWWAACA KAKUM-Aubo 3a8aiojum
Y310M U KOHYAIOWAACA OaHHBIM Y3A0M.

HasoBeM 9To ycnoBHe nepswm ycaoguerm npaguibHOCMU
nocmpoenua cxemwi. IlpoBegennnie BHme paccysueHus I03-
BOJIAIOT CPOPMYJMPOBATE JBAa JPYTHX YCJAOBHA NPABUIb-
HOCTH CXEMbI:

1.2, Jwboll yser cxemw foascer 6Gumb omoxcdecmeser
(coedunen) ne Goaee wem ¢ 0OHUM GHEULHUM BTOCHBLM UAL 6HYM-
PEHHUM BBTOOHBIM Y3.10M.

1.3. Jwb6as nempusuaavras (cofepicawas ne mernee odHozo
asmomama) nemasa ¢ cxeme GoaNcHa codeprcamb 8 C60eMm CoCINAGE
zomsa 6v odun asmomam Mypa.

Cxema, B KOTOpOi#l BHIOAHEHH Bce TpH ycaosus: 1.1, 1.2
z 1.3, masuiBaerca npaeuavHoll cxemoll, a onepauud, COCTOA-
mad B IOCTPOPHUH TAaKOoH CXeMH — npaguabHOl KOMRo3u-
yuell asmomamos.

V3 nmpoBefeHHHX BHIMIe pacCy)XKIAeHHH BHTeKaeT CJeNylo-
muil pesyabTar.

1.4. Bcakaa npaguibnaf crema Moxcem paccMampueamyes
KEAK CMPYKMYPHAA CTeMA HEKOMODPO2o A8MOMAMA.

Ipennoxenne 1.4 nonycxaer, o9eBUnHO, U JPYIYIO, DKBH-~
BANeHTHYI0, (OpPMYIHPOBKY.

B pesyavmame npasuasholl komnosuyuu 2106020 KOHEYHOE0
MHOCECTEA ~ A8MOMATNO8 NOAYNACNCR  CIeMaG HEKOMOpO20
aemomama.

TaxuM 0o6pasoM, TpPaBMABLHAA KOMTO3MIOUA 3afaeT HEKO-
TOpHil Kaacc omepanmuii ma MHow<ecTBe aBToMaToB. Paccmor-
PHM HEKOTOpHEe 9acTHHe CAYIaH TaKuX omepanmit.

Ilepewmii canyw9ail —onepayun nepecoedunenus
eHewHUT Yaroé (KOMOO3UIMA OYCTGLO MHOMKECTBA aBTOMATOB).
B aToM cnyZae cxema mpeamonaraeTcA COCTOAILeH TOABKO M3
BHEIMHHX (BXOAHHX U BhX0AHHX) y3a0s. M3 ycaosuii 1.1 1 1.2
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HeImOCPeCTBEHHO CJIEAYEeT, 49T0 KayKAHH BEIXOJHOH y3eal B
TaKOH cXeMe HOMKeH OBITH COeJHHEH B TOYHOCTH C ONHAM
pxoaanM yanoMm. Cxema mpepncrapaser coGoio aBromaT Muam
6e3 maMATH (C OHAM-eJHHCTBEHHEIM cocToAnneM). HomMnonen-
TaMH CTPYKTYPHOIO BRIXOMHOI'O CHIHAJIa ABTOMATa CIYyKAT
KOMIIOHEHTHl er0 CTPYKTYPHOrO BXOQHOTO CHIHAJNA, B3ATHE,
poo6me roBOps, B APYroM TOpAAKe W,

OniTh MOJKeT, MOBTOPeHHEIe MO HECKON:L ; o 3 4 5
KO pas.

Ha puc. 7 mokasam ofuH H3 IpmMc ON O\ ?

POB TaKOH KOMIIOBHIHH. O\O

ApTOMAaT, IONYYeHHHIH B pesyabTaTe
3TOH KOMNOBWIUA, COMOCTABAAET CTPYK- I 2 3
TYPHOMY BXORZHOMY CHTHAIY X=(d, B, y)

CTPYKTYPHHIH BHXOLHOR CHrHaaA Y= Pue. 7.
=(B.B.v:vs7)-

Bropoi#i caydail— onepamua nodcmanoexu exo-
do6 ¢ aemomame. ITa OmEPAUHUA COCTOHT B CaeflylomeM, Pac-
CMaTpUBaeTCA MPOM3BOJBHEIE aBTOMAaT A ¢ M BXOAHHME T C
n BEXONHHMM y3iamu. CTpoHTCA cHcTeMa, COCTOAMAA W3
aBTOMaTa A M3 M BHEIIHHX BXOJHHIX M M3 7 BEIXOAHLIX Y3J0B,
i-it BoIxommoit ysea apToMaTa 4 OTOMKIECTBIAETCA ¢ j-M BHEI-
HEM BHXOAHEM ysaoM (i=1,...,n). Ramauii BxopsOi#t y3ex
aBTOMaTa A OTOXRAECTBAALTCA B TOYHOCTH ¢ OJHHM BHEIIHUM

BXOOHLIM y3noM. Ilomywemmmit

o B PesyJabTaTe KOMIOIUNAA ABTO-

O<: MaT melicTByeT TaK ke, KAK W HC-
O A * O A . y A !

O XOMHBIA aBTOMaT A Tipm ycaoBHH,

9T0 Ha aBroMaT 4 mnojaercs He

Puc. 8, HCXOHEN CTDPY KTYDHLIH BXOJHOH

CHTHA]l X, & CTPYKTYPHHH BXOf-
HOil CHTHJ, NONYYeHHEH M3 Hero B peaynbTaTe HeKOTOPOI
IOJCTAHOBKA (BOOGIIe TOBOPA, HEOLHO3HAYHOM) €ro KOMIIO-
ment. Ha pmec. 8 moxasam ogmm m3 mpumepor Takoil Komer-
PYKIHE.
Tpermit caydgail — omepanns nodcmanosku -
Zodos. OmpejiessieTca MO aHAIOTHE C IPEALLYIEM CIydaeM,
YUersepTu i CXydai — ollepaniua cynepnosu-
yuu asmomamos. I1a ONMepanHA COCTOMT B cIefyiomem. Pac-
cmaTpuBaloTeAa ABa apromMata 4 m B. Ilycts y apromaTra A
HMeeTCs M BXOAHBIX M N BHXOLHHIX y3JI0B, 4 y aBTOMAaTa
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B —n BXOEHHX W p BHIXOOHHX y3J0B. Cyneprosunus sTux
aBTOMATOB 3AaKII0IAeTCA B MOCTPOCHUN CHCTEMEI, COCTOSIel
ns aBroMatoB A ®W B, m BHemHHX BXOJAHHX W p BHem-
HUX BEIXOJHBIX y3JI0B HOCPEJICTBOM COeJUHEHHS -0 BHENI-
Hero BXOJHOTO y3Ja C {-M BXOLHEM y31noM aBTomMara A (i=1,...
«..sM), J-TO BHIXOAHOTO y3Ja aBTOMATA A C j-M BXOIHLIM y3JI0M
apromara B (j=1,.. , n) n k-ro BHxXOomHOTO y3ma aBTOoMaTa B
¢ %-M BHEIIHUM BLIXOAHBIM y3aoM (k=1,..., p).

Ilarwit cay4aii—onepayus obsedunenus asmoma-
mos. 9Ta omepamua COCTOHUT B cieylomem. PacemaTpuBaercsa
mo6oe KOHEYHOEe MHOKECTBO ABTOMAToB A ,,. ..,A .Kampauit as-
TOMaT A ; MMeeT Mm; BXOAHHX U K BHIXOHLIX yBJIOB (i=1,...,p).
CTpOHTCH cnc'rema COCTOAmAsA W3 JAHHHX ABTOMATOB, W3
m,+m,+...4+m, BHOIIHAX BXOAHHX Y3JOB 1 U3 RB,-+n, +...
...—l—np BHEIIHHY BHIXOIHHX y3a0B. Ilpm aroM RaKAHHE us
BHEIIHNX BXOJHHX Y3JIOB COGUHSAETCA B TOTHOCTH C OJHUM
W3 BXO/AHHX y310B aBTOMaToB A ,,..., AP; TOYHO TaKoe jKe
OTO’KJECTBJICHNE, 110 NPAHNHUIY B3aAMHO OJHO3HAYHOTO CO-
OTBETCTBUA, OCYUIECTBIAETCA MEKAY BBHIXOAHHIMA Y3JaMU
naHHHX ABTOMATOB @ BHCIIHHUMH BLIXOJHBIMA YSJIaMH.

Bce onmcanHble KOHCTPYKIWH SABASIOTCH YaCTHRIMH CJY-
9aAMA IPAaBHJIBHOH KOMOO3MIMH ABTOMATOB, HPHYEM TaKOH
KOMIO3NLHH, B Pe3yJAbTaTe KOTOPOH IIONYIAIOTCA cXeMH (es
nerens. Herpyano yGeputhca B TOM, 9To ONEpALHME IOJCTA-
HOBKH BXOJOB W BHIXOZ0B (BTOPOHl M TpeTHil ciydam) mMOryT
OBITH DOJYYCHE B Pe3yJbTaTe TOCJENOBATENBHOrO TIpUMEHEe-
HUfA Opepanuil mepecoefMHeHHMS BHEMIHHX Y3JI0B U CyHep-
DO3UIAH ABTOMATOB (NMepBEIAl M deTBepThil caydam). Omepa-
IUN jKe, ONNCAHHLEIE B IIEPBOM, Y€TBEPTOM M ISATOM CIyYasx,
He BHPAKAIOTCA, 0U6BHJHO, APYT Tepes Apyra.

B nanbmeitmem Mmer Gynem mMeTh Ieno B OCHOBHOM C Iipa-
BUNBHbIME cXeMmamu. QMHaKO He ciaeflyeT 3albiBaTh, 4TO Ipa-
BUJBHBIC CXEMH He MCUYEPIHBAKT BCEX KOPPEKTHO IOCTPOEH-
HEIX CXEM; 9TO0 I03BOJIAET B psAle CAYyYaes MOJH30BATLCA cXe-
MaMMi, He IPUHALICKAINMA K YACIY OPABUABHEIX. ¥ KasKeM
ABa BaKHEHIDUX caydas TaKoTO poja.

Bo-oepBBH X, B cIydae HAJAIHA B CTPYKTYPHOM aji-
¢aBuTe €CTECTBEHHOrO HYJEBOTO CHTHAJIA MOMKHO He coGIio-
IaTh, OYEBUJHO, yciaosne mpapmibuocTd 1.1 m TeM He Memee
HOJIy9IaTh KOPPeKTHO mHocTpoeHHble cxemul. OKaspiBaercs
BO3MOKHLIM, O\HAKO, TAK WHTEPIPCTAPOBATL 5T CXeEMLI, ITO
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ycaosue 1.1 6yjeT B HUX BHIIOJHEHHHM, 9Ta MHTEPHpeTanusa
OCYIIeCTBIAETCA C IIOMOLIGI0 BBEJGHHA TAK HA3BIBAEMOTO HY-
7IeBOTO ABTOMATA.

Hyaesum aemomamonm Mu Oyfem HasmHBaTh aBToMaT Muin
¢ OJ{HAM BXOJHHIM U OFHZM BHIXOJHHIM Y3JIOM, OTIMYAIOINMIi-
¢S TeM, 9TO HA ero BHXOTHOM y3Jje HpE a0 6 0 M cHTHATe
Ha BXOJHOM y3ie IOABIAETCA HyleBOH CUTHAJI.

Ilpu nanu4any B cXeMe y3J0B, AJIA KOTOPHIX He BHIOJIHAET-
csa yexosue 1.1, moxmo, me uaMensas ycinosuil paloTH cXeMsl,
BCTABUTh B Hee NoGaBOTHHE NeNA W3 HYJIEBHX ABTOMATOB,
COCUHAIOMYE 3a0a0IMHe Y3JH CO BCEMH TAKMMHU Yy3JaMH,
Ilocime aroii ouepamum ycaoBme 1.1 Oymer, ogeBmgHO, BHI-
MOJHEHO.

Bo-BTopHZX, B caIydae, KOTAa HMeeTCA eCTeCTBEHHOE
pasfiesieHne PIEeMEHTAPHHX CHI'HANIOB, MOKHO, OUCBHIHO, He
co6I0aTh ycaoue mpasuasHoctd 1.2 u, TeM He MeHee, IO-
JNy9aTh KOPPEKTHO IIOCTPOeHHHEe cXeMb. OZHAKO M B 3TOM
clIydae OKa3HBaeTcsi BO3MOMKHBIM TaK HHTEPIPEeTHnpPOBATH
yKasaHHHEe CXeMb, 9T0 ycioBue 1.2 Oypmer BHIIONHATHCA,
OToil MeaM MOKHO HOCTHYb, BBeAA LOHATHE pasddeinrouyezo
agmomama Muau, BIM UPOCTO paadeseHus. B paspensioniem
apromaTe Muiau HAa eQUHCTBEHAHH BHXOJHOH y3el aBTOMAa-
Ta mepefaeTcd Bcerfa camhuil Gonbmod snemeHTapHEIH cHT-
Han (B 3alaHHOH ecTecTBeHHON ymopAf0YeHHOCTH 3JeMeHTap-
HHIX CHTHAJIOB) M3 YHCJA BXOJHHX CHI'HAJIOB, NOJAHHHX B TO
’Ke caMoe BpeMA HA ero BXOJHHe y3iabl. Ecim B cxeMe ¢ ecTe-
CTBEHHHIM pasfelleHHeM CUTHAJOB WMeeTCA Coe[MHeHWEe Ka-
Koro-umOyAb y3Ja ¢ HECKONBKAMH BHCIIHMMH BXOJHHEIMU HIH
BHyTpBHHHMP[ BBIXOJHBIMHA yB.T[ﬂMH (11,..., (lk, TO MOKHO CYH-
TATH JTOT Y3CJH COE[UHEHHHM C BHIXOJHBIM y3JIOM pasfe-
JAINIer0 aBTOMATA, BXOAHHE Y3JIH KOTODPOTO COeJUHEHH C
y3JaMH O,,..., 0.,. IIpn TaxoM JomoxHeHMH: cxeMsl ee padorTa,
OUCBUIHO, He U3MeHHUTCs, HO ycaosue 1.2 Gypmer y:re cobaro-
DaThCA.

B sarmouendme paccMOTpUM BOHPOC O COCTOAHUAX ABTO-
MaTa 4, HOJy4eHHOTO B Pe3yibTaTe KOMIO3WINH HeKOTOPHIX
aBroMaroB A,,..., 4,. flcmo, 9To cocroAnmAMn aBTomMaTa A
MOSKHO CUMTATh yIOPAMOYeHHBIe HAGOPHL (4,,..., @) COCTOAHUI
apromMatoB A,,..., 4,. Taxoii nmaGop ™Mb GyneM HasHBaTDH
CMpyEmMypHuM cocinoaruem aBTomata A B 0003HATATH MAJIOH
naTuHCKON skupHO# OyKBOH @.



180 CTPYKTYPHAf TEOPUA ABTOMATOB [Ca. IN

B panemefimem GyjaeM ODpeAnosaraTh, 4TO B pe3yJabTaTe
KOMIO3UI[HM AaBTOMATOB, KpoMe yKasaHHHX KoMmGuuaiui
Ve WMeBINMXCA COC10fHHW{l, ADYTHX COCTOAHWA He BO3HH-
KaeT. Torfla copaBeJuBO clefylonuiee:

1.5. Qucao cocmiognull asmomama, NOAYHeHHHT 8 peaytb-
mame Komnoauyuy asmomamos A ,..., A, pasno npoussedenuio
yucea COCMORHULL 6CET IMUT ABMOMAMOE.

§ 2. Kanonuueckuii METO CTPYKTYPHOrO CHHTE3A ABTOMATOB

OcumoBHoi#f B8ajfauveit TeopuHM CTPY K-
TYPHOTO CHHTe3a aBTOMATOB ABIAETCA Ha-
XOKAeHHe OOIMUX IPHEMOB HOCTPOEHHA CTPYKTYPHEIX CXeM
ABTOMATOB HA OCHOBE KOMIO3WIHMHA ABTOMATOB, MPUHAAJEMHKA-
mMUX K 3apaHee 3aaHHOMY KOHEYHOMY 9INCJIY THIIOB aBTOMA-
ToB. Bonee TouHo 3Ta 3ajava moeT OWTH CopMyaHpoBaHA
clepymwniam o0pasom.

2.4. Hycme nam aadano Hekomopoe KOHEUHOE MHOICECMEO
asmomamog 8 00HOM U MoM dce cmpykmypHox asfiacume &, Ha-
806eM MU ABMOMAMYBL JACMEHMAPHBIMU ABMOMAMAMU U nped-
noAoNCUM , MO KAHCOBUIL U3 9ACMEHMADHELT 8MOMANN08 UMEEMCS
8 HalleM DACNOPANERUY 8 HEOZPIHUNEHHOM YUCAE IKIEMNALPOE.
IIycmv Oasee 3adan npoussorvhuili Konewnwl asmomam A
6 mom dce camom cmpyrmyprom aagasume L. Heobzodumo
Halimu aszopumm, nozsorfowull no sadannomy asmomamy A
CMPoOUMs HEKOMOPYI0 KOMNOSUYLI0 IAEMEHMAPHHE Q8MOMA-
mos makr, wmobb notyuerubil 8 pesysbmame KOMROSUYUU
asmomam urdyyuposar omobpadcenue, npodosicaiujee omo-
6pasxcerue, uHOyyupyemoe asmomamonm A.

CnepgyeT nofiepKHEYTH, 9T0 AAJISKO He IPH BCAKOM BEIGOpe
CHCTEMEI BJIEMEHTA PHHIX ABTOMATOB 9Ta 33/1a9a MMEET Pellenue.
B ToM ke cnydae, KOTla 0Ha UMceT pemenne (A8 MPON3BOJIb-
HOT0 KOHeYHOro aBTomaTta A), GymeM roBopuTs, 4TO0 3ajaH-
Hafg CHCTEMA BJEMEHTAPHLIX ABTOMATOR CIMPYKMYPHO NOAHA.

HBorpa noibayloTed TakKe HOHATHEM 0Caa0IeHHOR CTPYK-
Typoil moaHOTH. VMeHHO, rOBODAT, YTO CHCTEMA 3JeMeHTap-
HEIX 4BTOMATOB OCAQGAEHMO CMPYKEMYPHO ROAHAG, €CaN JJA
aboro orofparkeBuA @, MHAYNUDPYEMOT0 KOHEYHHIM aBTOMa-
TOM, MOXXHO HAfTH TaKyl0 KOMIO3HIMI0 BJIeMEHTaPHHIX
aBTOMATOB, UTO MOJYyYaeMHI B pe3yJbTaTe 3TOH KOMIOOSHIUH
a8BTOMAT MHAYOHUDYET o0TOOparkeHHe, KOTOpOe HPOAOIKAET
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aubo camo oTobpaskeHue ¢, aubo oTobpaKeHnne, NOIyIeHHOO
u3 oTo6pakeHUA ¢ B peaynbTaTe NPEMEHEHHS K HeMY omepa-
[MA BHPABHMBAHHA NJIAH CIOB (cM. Ia. 2, § 2). Pazymeertcs,
OpH 3TOM MpefNojaraercsA, 49TO0 ABTOMAT, HHAYUHPYOMHA
orobpaykeHNe @, 3aZaH B TOM Ke CTPYKTYpPHOM ajndaBuTe, 4T0
1 BCe BJIEMEeHTAPHHIE aBTOMATH, O KOTOPHX HJET pedb. 3a-
METHM TaKKe, YTO Omepallds BHPABHABAHUA B NIPUMEHCHHHA K
oTo6pasKeHnIo ¢, ABIAIIEMYCA aBTOMAaTHHM 0To0paskeHHeM,
03Ha9aeT MPOCTO HOMUCHBAHME PABHOT O T H CJAa Iyc-
THIX OYKB cIpaBa K BXOJHWIM CJOBAM M CJIeBA K BHIXOJHBIM
cjoBaM 0ToGpaskeHHA @,

B macrosmee BpeMA HeT CKOJBKO-HHOYHb 3ddHeKTUBHBIX
MeTomoB (cymecTBeHHO Gojee HPOCTHX, YeM MeTOX mepeGopa
BCeX BADHAHTOB) PelleHAsA OCHOBHOH 3afladé CTPYKTYDPHOrO
cuHTe3a mpd mioGoM BHOOpe CTPYKTYPHO TNOJHHX CHCTEM
9JeMeHTapHHIX aBToMaToB. MHE OymeM mo3ToMy WH3jaraTh
TAK HA3HBaeMHH KaHOHUWuecKUll Memold CTPYKTYPHOIO CHH-
Te3a aBTOMATOB, IPHUTONHEIH A CTPYKTYPHO IOJHEIX CHCTEM
31IeMeHTAPHHX ABTOMATOB HEKOTOPOTO CHENHAJbLHOTO BHJA.

Kanoauvecknit MeTOX CTPYKTYPHOrO CHHTE3a ONEPHAPYET ¢
9JIEMEHTAPHEIMA A4BTOMATAME, pazfeNdIONUMECA HA JBa
Gonbmux kiaacca. [lepBHil Kaacc coCTaBAAIOT BJIeMeHTapHHE
asmomamyl ¢ namamyio (TO ecTh aBTOMAaTH, mMelomue OoJjee
OJHOTO BHYTPEHHETO COCTOSHAA); TAKUE aBTOMATH HAa3HBAIOT-
CA INEMEHMAMU NAMATU WU 3ANOMUHAIOUUMY IIEMEHMAMU.
Bropoit knace cocTaBnAaoT agmomamd 6es namsami (TO eCTh
ABTOMATH ¢ OJHHM BHYTPEHHAM COCTOSHHMEM), KOTOpHE mpH-
HATO HA3HBATh KOMOUHAYUOHHHNMU, HIIH L02UNECKUMU, INCMEH-
mami.

[Ilpe DpHHATHX HAME DpPENNOJIOKEHHAX Ppe3yJIbTATOM
KOMIIO3HWIMH JOTHIECKAX 3TEMEHTOB ABIAIOTCA BCETAA ABTO-
MaTH Oe3 MAMATH HJH, KAK WX WHAYe HA3HBAIOT, KOMOUHA-
yuornsie cremtl. Hapmas RomOmHanmoHHas cxXema (aBToMAT
fea maMATH) XapaKTepu3yeTcs gekmoproll dynryuell ewrodos,
YCTaHABIUBAIOMIEH 33aBHCHMOCTE CTPYKTYDPHOTO BHIXONHOTO
CHrHaza Y(r) OoT CTPYKTYPHOTO BXOJHOTO CHT'Haja X (f) B
OFMH W TOT e MOMEHT AaBTOMATHOTO BPEeMeHH:

v (t)=>MA(x(t)).

Jajianue TaKko#l QYHKUAA SKBABAJIEHTHO 3aJAHAI0 CHCTEME
0OBYHHX (CKANAPHHX) QYHKUHMH, ycTaHABIHBAOMHX 3aBH-
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CHMOCTh KA:KAOH KOMIIOHEHTH BeKTOpa J(2) OT KOMIOHEHT
(B obmeMm caydae Bcex) BeKTopa X (7).

Ho amamormm ¢ ocHOBHOM 3ajaueil CTPYKTYPHOTO CHHTE3A
aBTOMATOB MOMeT OHTbH cOpPMyInupoBaHA CclefylUIad 3d-
dawa cmpykmypHo20 cuUHmMe3d KOMOUHAYUOHHBLL CTEeM.

2.2. Ilycmv nam 3a0ano Hekomopoe KOHeuHoe MHOICECTNE0
JAOUYECKUT dAeMEHMo8 (aemomamos Oes naMamu) 6 odHoM U
moMm Jice cmpyrmyprom aagasume B; npednoroxcuM ., wmo Kaic-
OBl Us MAKUT INEMEHIMOE UMEEIMCR 8 HAUEM PACNOPAICEHUL 8
Hep2paHUYERHOM uwucde ak3emnaapos. T pebyemes naiimu o6wull
KOHCMpYyKmuenylt npuenm (aszopuma), noagoiarowuil no awbo-
MY KoHeunomy asmomamy A Gez namamu ¢ cMPYEMYypHOM
asgpasume B ocywecmeume HEKOMOPYIO KOMNROSUYUIO 3AOAHHBLL
JLO2UNECKULT dAEMEHMO8 MAk, ¥mobbl nosyueHHAA & pesyabmame
EOMROSUYUL KOMOUHAYUOHHAR CXEMA UMEIL MY He CaMyw
seKmopHY PYHEYUI 8blx0008, 4Mo U 3a0aHHWL asmomam A.

Jlaneko He IpH BCAKOM BHOOpE CHCTEME JOTHIECKHUX 3JI6-
MEHTOB c(OPMYJUPOBAHHAH 3aHada HMMeeT pemenue. B Tom
cyvae, KOTAA OHA WMeeT pemenme (/JifA NPOU3BOALHOTO KO-
HEYHOTO ABTOMATA 0€3 TamATH), MH Gy/ieM TOBOPHUTEH, 4TO
3aJAHHAS CHCTEMA JIOTHIECKUX ODJEMEHTOB (HYHEYUOHAABHO
noJAHa,

Crnenyer s3aMeTHTh, 9TO HA LI PAKTHKE BEKTOPHAS (QYHK-
TN BRIXOLOB A HCXOMHOTO, IJA KOMOMHAIMOHHOTO CHHTE3a,
asromMaTa Ged mamMa1B A GuiBaeT 3ajaHa HO BO BCEX TOYKAX
(rounee TOBOPS, B HEKOTOPHX TOYKAX BHAYCHUA €€ JUIT HAC
Geapasiu9nbl). B Takom ciayd9ae KoMOWHANMOHHAA cXeMma,
moJiyJaeMad MPH PEIIeHVH 3371290 KOMOHHAIIHOHHOTO CHHTE-
82, DOJUKHA HMeTh BeKTOPHYI0 QYHKUUIO BEHIXO/OB, COBIAAI0-
mylo ¢ QyEKnmell A BO BCeX TOYKAX, B KOTODHX 3HAYCHHSA
QyHKIME A OIpemeleHEl.

OcHoBHAA wuAeA KaHOHWIECKOTO METOXA CTPYKTYPHOTO
CHHTe3a aBTOMATOB 3AKNI0YAETCA B TOM, 9T00H CBeCTH 3a/1aqy
CTPYKTYPHOTO CHHTe3a TPOM3BOJBHAEIX ABTOMATOB K 3ajade
CTPYKTYPHOTO CHETe3a KoMONHAIIMOHHBIX CXeM (aBTOMAaTOB
6es mamarm). Has ocymecTBieHuA 3TOH WieH IPOM3BOXUTCS
cmermanbabil BEbOop samommHaromux snemenrtos. IHpm xamo-
HO9eCKOM METOJle CTPYKTYPHOrO CUHTe3a B Ka4eCTBE 3aIOMH-
HAWOMUX 91eMeHToB BrOmpaxoTcs asroMaTsl Mypa, o6iaanar-
mue notHoll cucmemoll neperodos M NOAHOU cUcmemol 6bi-
Zodos.
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2.3. Hoanoma cucmems nepexodos 6 a8MoOMAMe 03HANALMN,
umo 0as awboll ynopsdouennoll napy cocmosHul amozo aemo-
mama Haiidemes 6rodnoll cuznar, nepesodiWull nepewil aae-
Mmenm amotl napw éo smopoii. Huaye zosops, ecau 6 (a, z) —
dynkyus nepexofoe asmomama, mo 0% ROAHOMBL CUCMEMBL
nepexodos 8 amox asmomame HeobrodUMO U Jocmamouro, wmo-
Ow Oas 210608 napt (a, b) ezo cocmoanutl ypasrenue b—>=6 (a, z)
Ovli0  6OW  paspewiuMBlM  OMHOCUNREAbHO 6TOOH020 CUzHa-
aa .

2.4, Hoanoma cucmemw suzodos & asmomame Mypa osna-
4aem, WMo KadCOOMY COCMOAHUN ABMOMAMA coomeemcmsyem
ceoll coOCMEeHKBIL 6UTOOHON cugHAAL, OMAUNHBI om ewrol-
H020 CUZHAAQ, COOMEEMCMEYIOULES0 NIO6OMY OPY20MY COCMOAHUIO.
Huaue 2080ps, 04 nosnomy cucmemst stixodos asmomama Mypa
Heobrodumo u Bocmamouno, wmolbuvl ezo cdgurnymas PyYHKYUR
etix0008 Yy = Ma) ocyupecmansaa 63aumHo 00HO3HAYHOE OMObpa-
HCEHUE MHOICECMBA COCIOAHULL ABMOMAMA HA MHONCECIEO 6CEX
€20 GUTOOMBT CULHAN08.

W3 onpenienenns 2.4. HeMOCPeCTBEHHO BHTEKAET CIEAYI0-
U pesyJbTaT.

2.5. B asmomame Mypa ¢ noarnoli cucmemoli 68x0008 Modxc-
HO omodcdecmaums eHympeHHUe COCMOAHUS ¢ RZOOHBIMU Cuz-
HaAAMU asmomama, 3Ha9eHHEe 3TOrO DPE3yJABTATA COCTOHT B
TOM, 9TO OH HO3BOJAET YHIOTPeG/ATH OfHMH M TOT Ke (CTPYK-
TypHHIT) andaBAT He TONBKO AJA 0003HAYCHNA (KOZMPOBAHNAA)
BXO[HHX W BEIXO/{HHX CHTHAJIOB, HO U AJIf KOMEPOBAHAA BHYT-
PEHHHX COCTORHHMA aBToMaToB (B caydae asroMaToB Mypa ¢
MOJHOH CHCTEeMOR BEIXO/I0B).

J1s aBTOMATOB ¢ HOJIHOM CHCTeMOH IepPeX0/[0B OKABHIBAET-
¢l 1enecoo0pasHLIM BBECTH CJeAylomee ONpejeicHHe,

2.6. Dyukyueli ezodos z—p (a, b) asmomama A ¢ noanoil
cucmemoll nepexodos, umeiowjezo dynryuto d(a, z) ¢ xavecmse
ceoeli Pynkyul. nepexodos, naswsaemes Pynryus (6oobue 20-
60ps, HEoOHO3HA4HAA), 3A0GHHAA HA YROPAJOUEHHBT napax
cocmosnuli asmomama A. Haa kawdoii makodl napw (a, b) 6
Kauecmge snavenus gynryuu éxodos p(a, b) ewbupaemen (ne-
Rycmoe) muoscecmeo scex mex 6XOOHML CUSHAN08 T, DAL Komo-
pux da, r)=b.

YVHEIUE BXOJ0B KOHEYHHX aBTOMATOB MH Oymem sana-
BaTh mab.auyamyu eéxodos. Tabnumua BXONOB OTIHAYAETCH TeM,
9T0 Ha TepeceueHHH a-i cTpokm | b-ro cToubna B Hell mome-
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IeHO0 MHOKeCTBO BXOXHHX CHTHAJIOB, BH3HBAWIMUX HepeXof
ABTOMATA B3 COCTOAHHA a B cocrofmme b. Ciaenyer 3aMeTATs,
9T0 MOYTA BCe YHMOTpebaAmMecAd B pPealdbHHX IUPPOBHX
ABTOMATAX 33MOMHMEAIOMHAE HIEMEHTH IPeICTaBIAIT Co6oI0
asTroMaTHl Mypa ¢ monHo# cucremoit mepexojoB M ¢ IOAHOM
cucTemolt Burxonos. Taxam 06pasoM, OrpaEnIeEnsA, BBOXYMEE
KAHOHAYECKAM METOLOM CTPYKTYDHOTO CHHTe3a, C IIPaKTH-
YeCKo#t TOYKY 3PeHHUA ABIAITCA HeCYMeCTBeHHEIMM.

MoxHO OKa3aTh COPaBENIABOCTE CAERYIOMET0 YTBEPIKIE-
HAA, KOTOpoe Mbl Gy/eM HASHBATE MeEopemoll 0 cmpyrmyprol
RoOAHOMmME.

2.7. Bcakas cucmema aseMeHmaprue agmomamos, Komopas
codepacum asmomam Mypa ¢ nHempusuasvhoil namamvio, o6-
saadarowull noarol cucmemoll nepexodos u noaHoU cucmemol
8ux0008, U KAKYIO-HUuOYOb PGUHKYUOHAALHO NOAHYI0 CUCMEMY
AO2UNECKUT INEMERINO8 (INEMEHIMAPHUL asmomamos 6e3 nama-
mu), asasemes cmpyKmMYpHo noanoii cucmemoti. Cywecmsyem
06wuil Korempyrmuentil npuem (KaHoruvecKul memod cmpyk-
MYPHO20 CUKMEIR); NO3BOASIOWUL 8 PACCMAMPUBAEMOM Cayuae
ceecmu 3adauy cCmpYKMYpHO20 CLHMEA NPOLIBOALHBLT KOHEY-
HUZ asmoMamos K 3adaue cmpyKmypHozo CuHmMe3d KomGuna-
YUOHHBIT CXeM.

Jaa powrasaTenbcTBa TeopeMn 2.7 DPACCMOTPHM IIPOM3-
BONBEHH KoHeuHH# aBroMaT A. BossmeMm kaxme-nmuGo 3za-
OOMAHAOMEe 3JeMeHTH A ,..., A.v’ ofnagaomue OOJIHLIME
CHCTEeMaMH DepeXOofloB B BHXOJO0B, NpAdeM TAKWE, 9TO MPOM3-
BeleHne 9UceNn UXxX COCTOAHMH He MeHbIlle, 9eM 9YMCJI0 COCTOA-
Hui# arTomata 4. Haspomy cocToamu0 a aBToMaTa A OTHeceM
KOHEYHYI0 YNOPAJ0YEHHYI HOCHe[0BATeNbHOCTD (@ «-r @ )
CoCTOSAHMH aBTOMATOB A, ..., A, TaK, Yr0 pasamIHEM coCTOA-
HAAM aBTOMaTa A ¢TaBATCA B COOTBETCTBHE PAa3NWIHEIE TIO-
CIeR0BATENBHOCTH. JTOT NPOIECC HASHBAETCH KoJuposarnuem
cocmosnuil aproMata A.

Ilocne xommpoBamus cocTOAHNME (BHIIOJHAEMOr0 HpPOWM3-
BONBHEIM 00pazoM) BOZHEKAKT CTPYKTYPHEE COCTOAHAA ABTO-
mata 4 (cM. § 1). Vcmoasaya npepmoxenne 2.5, ME MOKeM
CYATATEL 3TH CTPYKTYpPHHE COCTOAHMA BEKTOPAMH B CTPYK-
TypHOM aldaBuTe; KOMIOOHEHTa ¢; B CTPYKTYPHOM COCTOAHHHA
{7 — ap) 3aMeHAeTCA OpH 3TOM IPYHNOOBOH KOMIOHEHTOH
CTPYKTYPHOTO BHXOZHOTG CHTHAJA 1, 3aIOMUHANILEro 3Je-
MeHTa A;, COOTBETCTBYIOIIET0 CCCTOAHMIO 4.
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OGoamawmm CTPYKTypHOE COCTOAHH® (V,, ..., V,) Tepes v.
Ero MO/KHO OZHOBPEMEHHO pAcCMATPHBATh HO TOJBKO Kak
CTPYKTYpPHOE COCTOAHME, HO M KAK CTPYKTYPHHI BHXOZHOH
curEan obvepunenad (cm. § 1) asromatoB 4,,..., 4,. OGo-
3HATMM epes u CTPYKTYPHHH BXoxHOM CHTHAJ HTOTO 06’1:6‘;'.[!['
gHernA. CTPYKTy pHEIA BXOIHOM CHIHAJ % eCTECTBEHHO HAa3BaTh
CMPYKMYPHHLM 8XOOHBM cueraioM namamu aemomama A . Pac-
CMOTPHM, KPOMe TOTO, HewHull empykmypHwl 6xo0nol cuz-
naa o asroMata A. Baarogapa mposemeHHOMY BHIIE KOJZ-
POBAHMI0 COCTOAHMH MH M0o)KeM QYHKIUIO IePeX0f0B U 3aKOH
GyYHKUMOHNPOBAHAA aBTOMAaTa A MpefCTABATH B BEKTOPHOM
BH]IE

vt =3e@(), x (). (1)

Ilepexom asToMara A m3 cocrosmda ¢ ({) B COCTOAHHE
v (t+1) cxaafBBaeTCA M3 COOTBETCTBYIOMMX MEPEXO00B ABTO-
mMaToB A, A Haxauit wz mociegEux IPOUCXOTUT IIOT
,qencmnem cwpymypnoro cHTHana #; (), mOJaBaeMoro Ha
BX0J aBroMaTa A; M ompeaenseMoro ¢ IOMOIEBI QYHKIUE
BXOJOB ; 3Toro aBromara (i==1,..., p). CTpyKTypHHE CHTHa-
AW U; ({) ecTeCTBeHHHM 00pazoM 00BETUAAITCA B CTPYKTYD-
HHIl BXOJHOH curHai w (t) mamatu aBromara A, a u3 QyHH-
nuit p; cTpoutcA o0bemuAANmMAA HX (ComepsKamasd UX B Ka-
decTBe CBOMX KOMIIOHEHT) BeKTopHAA $yHKUEA

pE), v@-1)=u(?). @

[logcrasnaa B gopmyay (2) smazenue v (f-}1) u3 dopmynn
(1), M mpuxogEmM K HOBOM ¢opmyie

w(t)=p @), S@(E), x@)=c@(), «(@). (3

Omnpepensiemas 31oit fopmymnoi pexTopHas QyErmuaa o(v,a)
HagHBaeTcA (BeKkropHoll) Pynryuell eo3bymcoenus apromara A
unn pyuryuel 6rodos ezo namamu. OHa onpejesnsaeT, Kakod
CTPYKTYpPHHIH BXOTHOU curnai w (f) B M060H MOMEHT BpeMe-
Hu ¢ Jomxen OuTh TofaH HAa maMATh aproMara A, Haxoma-
mierocA B COCTOAHMH ¥/(!), €CAH Ha BHeMHNE BXOJHHEIe y3JbI
aBTOMaTa HOJaeTCA B TOT K € ¢ a M B d MOMEHT BpPeMeHH
CTPYKTYDPHHH BXOMHON cHTHAX 2(1).

Brarogapsa cosmajiennio Bcex PAacCMOTPEHHEIX CHTHAJIOB
BO BPEMEHH CHTHAJ () MOXHO DacCMaTPHBATH KAK CTPYK-
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TYrHsil BHXOAHOH cUTrHAN HeKOTOpo¥ KoMOMHAMuOHHOH CXe-
MBI, OTJIMYAIOMENCA TeM, YTO ee CTPYKTYpHEIA BXONHOH cHr-
HAJ MONydaeTcA B PesyabTaTe o0befiHHEHAS CTPYKTYPHOTO
BXOJHOIO CHrHAJNA & () aBroMaTa A W cmpyKmYpHo2o abxod-
nozo cuznasa v (1) eco namamu. Peanusys aTy cxeMy B Buje
KOMIOBHIHY 33JaHHBIX JIOTHYECKUX DJIEMEHTOB (YTO BOBMOK-
HO OJrarofapd IPeANOIOKEHUI0 0 PYHKIHOHAILHON IOJHOTE
CHCTEOMEl JIOTAIECKAX DJIEMEHTOB), MH OCYIECTBAM, OYeBUA-
HO, BCe Te TIepeX0fbl, KOTOPHE OPeyCMATPHBAIOTCA PyHKIueH
TIepeXof0B aBTOMaTa A.

IMocTpoernas KoMOHHAUHOHHAA CXeMa HA3EIBAEICA CIe-
Mol obpamuulr cenzell aBToMata A, a ypapHeHue (4)

u=g (v, x), %

onpefeNAoNmee peaTusyeMyio sToif cxeMo#i BeKTOpHYIO $yHK-
LU0 BHEIXOJOB,— KAHOKUYECKUM (8EKIMODHBIM) YPASHEHUEM
apromMata A. IIpu nepexofie K KOMIOHeHTaM 3TO ypaBHEHHE
pacmajiaeTci Ha CHCTEMY KQHOHUMECKUT YPAGHEHUl aBTo-
maTa A.

3ameruMm, uT0 ¢ynKnudA Bo3by:kuenna o (v, &) aBToMara
ABJsercsa, BOoOme roBopA, HEONHOBHATHON (yHKIMed, mwo-
CKOJIBKY HeOJHOBHATHEIMH, B 06IieM caydae, ABIAITCH PyHK-
OUE BXOJOB W, 3anoMmHaomux agementoB A; (i=1,..., p).
HeopHosnaunocTsio 9ToH PYHKUZA MOKHO BOCHOIL30BATLCA
AaA MoJyIeHHA BOBMOMKHO Gojiee pocToll cXeMbl 06paTHHX
cBsizell B aBTOMATe.

3HaunTebHEE BOBMOMKHOCTH YIPOMEHAS CXeM o0part-
HEIX CBA3GHl — M OnpejeJieMEX HUKe CXeM BEIXQJ0B — 3a-
KJI0YeHE B BHOOpe panHOHAJLHOrO cIocofa KOAMpOBAHUA
COCTOAHMI CHATE3APYEMOro ABTOMATa. B BHOOpe pamuoHamn-
HOTO, ¢ YKA3aHHOW TOYKNM 3peHWA, KOGUPOBAHHUA COCTOAHHM
ABTOMATA COCTOMT TAK HABHIBAEMAS NPo6AEMA Koduposanus,
ABJAKINAACA ONHON H3 TPYAHHX IpobieM CTPYKTYpPHOU Teo-
pum aBTOMATOB. B HacToAIee BpeMsA pemeHme 3Toli mpolie-
MHl B KQJKJ[OM KOHKDETHOM CJIydae CONpAMeHO, KaK NpaBuio,
¢ mepeGopom GoJpMIOro UMCaa Pa3dAWYHHEIX BAPHAHTOB KON H-
POBAHRA COCTOAHMIA.

IlocTpoenuem cxemel oGpaTHHX cBA3EH NpoIece CTPyKTyp-
HOTO CHHTe3a MCXOJHOro apromMaTa A eIie He 3aKAHYMBAETCA.
Heo6xonumo eme obeclieduTh B KaXK[blli MOMEHT BpeMeHH i
o6paszosanne TpeGyeMoro 3aKoHOM QYHKIMOHN POBAHUA ABTO-
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MaTa A CTPYKTypHOTO BHX0AHOTO curHajga §(t). B 3aBucumo-
CTH OT TOTO, ABJIAETCA JH 33AAHHKIH aBTOMAT A aBTOMAaTOM
Muan nmu Mypa, ofpasoBanme ero Buxopmoro curmamza Gy-
HeT ompeneaaTbea aubo sakomoM y(t)=A(v(t), (t)), 1u6o sa-
xoHoM y(t)=3 (v(f)) (cm. § 1).

B TOM, M B JIPYTOM CIyiae HeOOXOMUMHIl CTPYKTY PHEIH
BHXOJHOH CHTHan MOKeT OHTH ofecmeden KoMOMHANMOHHOM
cXeMoii, KoTopyio M OyJeM HaSHBATDh czeMoil ur0008 NCXOT-
noro aBToMaTa A. B cmyuae aBromMaros Munn ata cxema pea-
NHM3yeT BEKTOPHYW (PyHKNUIO y—A(v,X), a B CIydae aBToMa-
ToB Mypa—Bexropaylo $ynkumo y—A(v). B oboux caygasx
cXeMa BHXO[0B aBTOMaTa MokeT OGHTL MOJydYeHA B pesyabTa-
Te KOMHOSHNMH B3JAHHHX JOTHIECKHX BIEMEHTOB B CHIY

Boir nonracor

£, il dre .

Jenomunorouos Kombunayuonnas | — s — = —o
yocms vacms [t —2
Bz nonwcer
ot 1
u
Pnuc. 9.

OpeNnoNoKenas 0 QYHKIMOHANBHON WOJHOTe CHCTEMHE 3THX
ajemenToB. Tem camuniM Teopema 2.7 MOAHOCTHIO HOKA3aHA.

3aMeTHM ele, 9TO IPH CTPYKTYPHOM CHHTE3€¢ aBTOMATa 06e
HOCTPOeHHEE KOMOMHAIMOHHLE CXeMEl (CXeMa 06paTHHX cBaA-
3eil M cxeMa BHX0[[0B) OOHTHO 00BeAUHAITCA B OfHY o0mIymo
KOMOMHANMOHAYIO CXEMy, HASKHBAEMYIO KOMOUHAUUOHHOT wa-
CMBI A8MOMAMA,— B MPOTHBOBEC €T0 3AROMUHANWeEl YacmiL,
ppepcTaBaaiomeid obregumenuze (cM. § 1) Bcex samomumalo-
OIiEX daeMeAToB aproMara., G DOMOIIBI0 TaKoTo o0BemuHeHns
9aCTO OKASHBAIOTCA BO3MO)RHEIMHM falbHeHIIHe YHpONIEHHA
CXeMH.

CrpykTypHas cXeMa BCAKOIO 4BTOMATA, CHHTE3HPOBAHHOTO
B COOTBETCTBAK ¢ KAHOHWIECKEM MeTOJ0M CTPYKTYPHOTO CHHTe-
3a, MMeeT BuA, M3o0pakeHHHH Ha puc, 9.

Herpynmo Bujers, 4To ara CTpPyKTypHAA cXema Oyner
KOPPEKTHO NOCTPOEHHOH HIIM HPaBHJIBHOH, €CIH KOPPEKTHO
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DOCTPOGHA HJM COOTBETCTBEHHO NpaBHIbHA ero KomOuHa-
IE)HHAA JacTh (BMeCTe ¢ BXONHKIMA H BBIXOZHBIMH IIOJIO-
camu).

Takum 00pazoM, KaHOEMYECKU MeTO CHHTE3a MOJHOCTHIO
CBOJHT BCe BOIIPOCH, BO3HHAKAIMIME IPH CHHTE3€ IPOHU3BOJb-
HHX KOHEYHHX aBTOMAaTOB, K COOTBETCTBYIOIIAM BOIIpOCaM,
OTHOCAIMMCA K CJIydYalo aBTOMATOB (e3 IDaMATH,

B kavecTBe mpumepa paccMOTpPHM HpUMEHEHHE KAHOHH-
9eCKOro MeTOAAa CTPYKTYPHOTO CHHTe3a K CHHTe3y CXeMHl aB-
tromata Muau A (s crpykrypmom andasure (1, 2, 3)), sagan-
HOro Tabaunamu mepexopor u BmXomos [II. 1 u III.2.

Ta6amna IIL.14 Ta6aunnpa II1.2
a, as a, a, J as a, a, a, a, as

1
1 e | o | — |a | — 10022 — [(1,3)] —
21a |8y §a |ag | — 2 ¥3,1)1(3,3)(2,1)(3,2)| —
3la, | — |a |— | a 3 133)11,0)1((2,2)] — /(2,3

B rawectse anementa mamaTH BHGepeM asTomat Mypa B,
safmapaemulit Tabamueit mepexomos I11.3.

Ta6barma II1.3

[Ipurnman, 910 OTMETKA COCTOAHHS] i B aBToMaTe B ecThb
Tarxe i (i=1, 2, 3), Mmu moayymm, ogeBugHO, aBTomMaT My-
pa c IOJHOH CHCTeMO# mepexofoB W ¢ MOMHON CHCTeMOM BH-
XOHOB.

Haa xopuposamma cocrosAnumil aBToMaTa A B CTPYKTypHOM
ampaBuTe JOCTATOIHO B3ATH ABA DJIEMEHTA HAMATH, MOCKOJ b-
Ry 3> 5. Cucremy KopupoBaHMA cocToAHHMEt aBromaTa A
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puOUpaeM IPOUSBOJIBHEIM 0OGPA3OM, HAIPAMED, TAK:
al:(l'i), az:(zlz): a;=(373)7 a4=(112)r
a,=(1,3).

Iocae aToro rabauia nepexomos aBToMaTa A NpegCTaBHTICA B
suge tabn. III. 4.

Bunnmem Tabaniy BXogos viaeMenTa naMATH B (cM. Tab1.
I11.5).

Ta6anuna I11.4 TaGamua II1.5

(1,1) [(2,2) {(3.3) |(1,2) | (1,8) 1 2 3

1 2,2)1,1) 3,3 — 11| 2 3
2 (1,32 21, 0)13)| — 2 | 38| 1 2
3 (1,2)] — (3.3)] — |(1,2) 3|2 3 1

Hcnoapsys Tabiu. 111.5 n rabauny mepexomos apromara A
(ra6n. II1.1), aerxo mocTpomTh (BeKTOPHY) ¢yHKIMIO
Bo3Oysmennss asToMaTa A. OGosmauum vepes x—=(z) BHem-
HAfl CTPYKTYPHLIA BXOmHON curHAJ aBToMaTa A; depes v=
==(v,,0,) — CTPYKTypHSHIl BHIXOJHOH CHIHAJN HTOTO ABTOMATA,
a gepes u,_(u,1 yU,) — CTPYKTYPHHIH BXOJIHOU CUTHAJI ero NaMs-
ta. daa saganna QyEkuun Boaby:xpeHns aproMata A HyHO
3a14Th 3aBHCHMOCTH BXOJHLIX CHTHAJOB 4, W U, OT CHTHAJOB
Z, Uy, Uy

,HJIH 3ajaEnsa QyEKIEmH BO3OYKIEHHA 3[€ch H JaJjblle
M OymeM cTpomTh TabaANy, BHINACHBASA SBHO 3HAYEHHS
KOMIIOHeHT (yHKIuE Bo30y:;xLeHAA Ha Becex Hafopax aieMen-
TAPHLIX CHTHAJOB, HA KOTOPHX 3Ta ¢yHKUmA 3agama. C me-
Abi0 cOKpameHHsa Mectd Tabammy fas GyHKHmE Bo3OYysKme-
gua OyneM obbemuuATh ¢ Tabuaunedl nis (BeKTopHOM) QyHK-
UM BLIXOZOB AaBTOMATAa, 3aJaIieill KOMIOHEHTH BHENIHEIro
CTPYKTYPHOrO BLIXOMHOTO CHTHaNa y=(y,.Y,) Kak QyHRIUH
BIEMEHTAPHHX CHUTHANOB I, v, ¥,. HaGopsl sjeMenTapHEIX
CHTHAJIOB I, ¥,, ¥,, HA KOTOPHX He ONpelejeHtl HA QyHKIUA
BO30YKIeHHSA, HH (I)ymmnﬂ BEIXO[[OB, MBI He OyaeM BRIIO9ATH
B Tabmuny.

TTonygaemyio Taxnm o6pasoM oGbeguHeHnHy0 Tabauny aan
¢yuruuil Bo3GyMmeHNA W BHXOJOB aBTOMAaTa MBI YCIOBHMCA
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HA3HBATE PYHKYUOHAALHOU mabiuyell TAHHOYO aBTOMATA.
Oua sABIAETCA MCXOHBIM HYHKTOM jIJI5 CHHTE3d COOTBETCTBYIO-
meit xoMOuHanmonHo#l cxems. B pacemarpuBaeMoM ciaydae
u3 Tabauy mepexoioB H BuixomoB asromara A (raba. II1.1
u 111.2) u rabauus Bxogos 3nemenra namaty B (ra6a. 111.5)
MBI HEIOCPE/CTBEHHO HOXydYaeM (yHKIMOHAIBHYI Tadiuimy

aBromata 4 (ra6a. I11. 6)
Ta6auna III.6

|
x v, 129 Uy u, W Y
1 1 1 2 2 1 1
1 2 2 3 3 2 2
1 1 2 3 2 1 3
2 1 1 1 3 3 1
2 2 2 1 1 3 3
2 3 3 2 2 2 1
2 1 2 1 2 3 2
3 1 1 1 2 3 3
3 2 2 —_ — 1 1
3 3 3 1 1 2 2
3 1 3 1 3 2 3

Iocne mocTpoenus 3Toil Tabauubl 3ajada CTPYKTYpPHOTO
cuHTe3a aBTomMaTa A OKasajach cBeJeHHOH K 3ajade cUHTE3A
KOMOHHAMOHHON CXEMBI ¢ TpeMaA BXOHHMA Doaocamu (,2,,2,)
H JeTHIPhMA BEIXOJAHEIMH Homocamu (U, u,, ¥, ¥,). Metone
CHHTEe33 KOMOMHALMOHHHIX CXeM ME OyJeM pacCMaTpHBATH B
HocJeayIoUuX maparpaax HacToAIleH IiaBbl.

§ 3. Byaesn gynruun

Nz coobpasenuil TeXHUTeCKOTO XapaKTepa Ipu HOCTpOe-
HUM CXeM COBPEMEHHEIX 3JIEeKTPOHHHX MUPPOBHIX aBTOMATOB
B KadecTBe CTPYKTypHOTo andaBuTa Brbupaercs OGLIYHO
andasuT, cocToAllHi ua aByX 3aemenToB. Takoil andapur
OPUHATO HABLIBATH J0UUHHM, & er0 OYKBH OTOKIECTBIATDH
¢ muppamn ¢ u 1.

Yunorpebaenne pBoudHoro an@aBHTA B KAaIecTBE CTPYK-
TYypHOTrO aJ(aBuTa B {HPPOBEIX aBTOMATAX HE CJIeLyeT IyTaTh
¢ ymorpedienuem ABOMYHOM CHCTeMbl CUHCJeHMs 1Js Ipej-
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CTAaBJIEHHSA YHCEI B TAKUX aBToMarax. Hak m3BecTHO, ¢ ABONI-
HHM CTPYKTYPHHM al(aBHTOM YKHB2eTCH HE TOJBKO ABOUY-
Hasg, HO TAaK/Ke MeCATHIHAA W M00as Opyras CUCTEMa mpes-
cTaBJIEHAA 9UCEN B aBTOMATaX.

B coBpeMeHHEX 2J16KTpPOHHBIX IHQPOBHX aBTOMAaTax Ham-
Gonee 4acTO yNOTPeGIAIOTCA TaKHe NPEJCTABJIEHUS 3IEMEH-
TapHLHX CHTHAJOB, COCTABJIANMUX MBOWYHBIA CTPYKTYpPHBI
andasBuT: 1) HATHINE HMIOYIbCA BIEKTPUIECKOr0 TOKA M OT-
CYTCTBHE HMIIYJIbca BIEKTPHIECKOTO TOKA, 2) BHICOKMIl 3IIeKT-
pUYeCKHH TOTeHNMAN I HUZKHH 3MeKTpUYeCKHH HOTeHIMA,
3) aMeKTpuYeCKMil TOK GONBIIOH CHIH M 2JIeKTPHIECKHH TOK
MaJol CMIH, 4) WMOYNBCH pas3apdHO# (IWONOKHUTENLHOH H
OTpUIATeNbHOR) moaApHocTH. B caydae 1) Hanudme MMOyin-
ca OOHYHO TPHHUMAETCA 32 €IMHHILY, & €r0 OTCYTCTBUE —
3a Hyab. B ApyTEX cIyIadX BOSMOKHHE Pa3jmIHble CHOCOGH
OTO;KIECTBICHHS peaJbHHX 3JIeMEHTAPHBIX CHTHAJOB ¢ HYy-
JeM U eJMHHIEeH. 3aMeTUM, 9TO B EePBOM U3 PACCMOTPEHHHX
cIydaeB WMEET MeCTO eCTeCTBeHHOe pasfgeleHHe dJeMeHTap-
HEIX CHTHAJIOB, & OTCYTCTBHE HMIYALCA CIYHHT eCTeCTBEHHBIM
HyJeBEM curuaiom (cum. § 1).

Ilpu cunTeze KOMOMHAIMOHHKIX CXeM B JBOMYHOM CTPYK-
TypuoM andaBuTe yCA0BHA paloTH TaKHX CXeM 3ajalTcA C
OOMOIBI0 (yHKImI, NPHHEMAKUIYX UMb [OBAa 3HAYCHHA
Oum 1, n 3aBHCAIMUX OT NepPeMeHBHX , Ka/K/asa U3 KOTOPHX TaK-
’ite MOKeT TPUHUMATEL JUINL ABa 3Hadenusa O u 1.

YCJIOBHMCH 0 TOM, 9TO B ;[a.aneI?'[meM nepeMeHHHe, CIIo-
co0Hble NpUHUMATE UG jBa 3HadeHus: 0 u 1, Oyayr HazH-
BATLCA OGOUMHBIMU HIH OYsesblml NepeMeHHLLML.

@Oyaxuuu oT mMO00re KOHETHOIO 9HCJIA ABOMIHHIX Ilepe-
MEHHBIX, TAK{€ CIIOCOGHEe TPAHUMATD JHINL TBA 3HAYEHHA —
0 u 1, OpuHATO HA3KBATHL REPEKAIOUAMEALHIMU, WA GY.aeebl-
My, Pynkyuimu. 310 HaszBaHre YHKIHNA CBA3AHO C TeM, ITO
peanusyoumme Taxne PyHKIUN KOMOMHANMONHEE CXeMEl OCY-
IIeCTBIAIOT NePeKII0YeHNusT BEIXOXNHHX KaHAJOB, NOXaBas Ha
HUX CHTHAJHL TO OFHOrO, TO Apyroro puma. Hassamme «0y-
NeBH» BOSHUKIO B CBA3M ¢ MCIOJb3oBammeM (YHKIUE pac-
CMATPDHBAEMOTO THNIA B a.dz2ebpe Joeuku, HAaYajgo KOTOpOi
OLLIO TOJIOMKEHO TPYJAaMd aHramilckoro yuexoro 19 s,
Ix. Byaxs.

IloraTne nepermiodarenbHol QYHKIUN MHOTHA TpaKTyeT-
ca Gonee MEPOKO. A HMEHHO NOJ TEPEKIYaTeILHON QyHK-
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muell MO’KHO TOHEMATE MO0y QYHKOWIO OT KOHEYHOTO 9HC~
JIa APrYMEHTOB, KOTOpPaA BMECTE CO BCEMH CBOMME apryMeH-
TAMH UPHHUMAeT 3HAYEHWS W2 LNPOM3BOJBHOTO KOHETHOTO
MHO)KecTBa 3HadeHmi. B 10 e Bpema Tepmunm «Oynesa» ymo-
Tpebaserca WCKINYATENBHO nas obo3madenns §yHrmuii
I BOHNYHEH X IePeMEHHHX, TO ¢CTh ePeMEHHEX, MOT'YIUX
TNpPUHAMATh UMb [ B a 3Hademuf. IloaToMy B nanpmeiimem
U3NOMendn ME OymeM HA3HBaThH 3TH QYHKOWE OynaeBeiMH, a
He IepeKI0YaTeNbHEIMH, OCTABJIAA TEPMHH (IepPeKaI0YaTelb-
HEle» naa Oonee MUPOKOro Kiacca (yHKIHIA,

Ob6aacmeio onpedesenus GyneBoil GYHKOMY OT n TepeMen-
HEX CHOYKAT COBOKYIHOCTH BCEBOBMOMKHEIX Nn-M e P H B X
yonopsanodYeHHHNX HabGopos (BeKTopoB pasmep-
HOCTH n), KOMOOHE HTAa M 1 KOTOPHX ABJAITCA OyKBbI
neondnoro ajdasura (mBomumsie mudps) O mw 1. It mabopu
HABHBAIOTCA KOPMeENAMU, a WHOTHA, MCIOAB3Ys TeOMeTpH-
9eCKyI0 TePMHHONOIHI0, Tamke mowxamu. Ilocnepnee masma-
HHe CBA3AHO ¢ TeM, UTO IMEeTCH eCTeCTBeHHAs BO3MOMKHOCTH
OTOMIECTBUTH pasnudnsle n-MepHoie (Oyaess) naGops ¢ Bep-
NIMHAMY eMHUYHOTO R-MepHOro Ky0a, ojHa U3 BepmiuH KOTO-
poro COBMeINeHa ¢ HAaYaJIOM KOODAMHAT.

B nanemeiimeM u3J0KeHUH MBl OYTH Beerna 6yneM mMeTh
neno ¢ HabopaMu, KOMIIOHEHTAMH KOTOPHX SABJAIOTCS JBOMY-
msie mudpsi O u 1. IloaToMy o6srano My He GyleM CenuaibHO
orosapuBaTh 310 o6croATeNnbeTBo. B cayvae e meoOxommmo-
CTH TOXYEPKHYTh, YTO PACCMATPHBAKTCA MMEHHO HabGopH ¢
IBOMYHEIMH, a8 He C KAKHMZ-EHOyQb WHEIMH KOMIIOHeHTAMH,
oHE GYAYT HA3HBATLCA 6yA€66LMU, NIT OgoudHbLML, HAGOpAMHE.

HMnaa moGoro n=1, 2,... cpenu n-MepHHX JBOUIHHIX Habo-
POB MOHO BBECTH eCTeCTBEHHYIO (TaK HABHIBAEMYIO J{€KCUKO-
epagpuveckyro) yuopamodeHHocTh. Jas sToll memm 3ameTmM
mpeue Bcero, 4ro jmoboi peomdHBT Habop MOKHO paccMaT-
PUBATH KaK IPEACTABIeHNE HEKOTOPOro HeJIoT0 HeoTPHIATeNb-
HOTO 9MCAA B JBOMYHON cucTeue camcaeEusa. Hanpmmep, Ha-
Gop (111 0) npencrasaser wucno 0-+1.24+1.224-1.2°=14, a
gabop (0101)—uncno1+0.2-+1.2*+0.2°=5. Yncao, Koto0-
poe TpeicTaBiseTcs HfaHHBIM HalopoM (paccMaTpupaeMuM
KaK IBOMYHHIHA KOJX), MH YCJOBHMCA HAa3LIBAThL HOMEPOM 3TOTO
nabopa.

EcrtecTBeHHYI0 yIOPAJOYEHHOCTH 7-MEpPHHIX (IBOMYHBIX)
HaOopoB Msl IOJYy9MM, PACIOJNOKHB 3T HalOpH B mOpAAKe
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BO3PACTAHHA HX HoMepoB. IlepBEHIM B TaKOM pacHoNOMKeHHH
Gyner Hyaesoli mabop, Bce KOMIIOHEHTHL KOTOPOTO SBIAIOTCA
HYJISIMH, TOCIEeTHAM — edunuynblli Habop, Bce KOMIO-
HeHTEL KOTOPOro ABIAKTCA epuunuamu. Epuanununil #Habop
cieayeT oramdath oT Halopa, MMEIEro HOMED ejWHNIA.
Y saroro mociesHero naGopa JMmbL DOCHENHAS KOMHIO-
penta paBHa 1, a Bce OCTanbHEle KOMIONEHTH ABIAITCA
HYJIAMH.

I Bowunsrit Ha00p HOJHOCTHIO OIIPENENAETCS CBOUM HOMe-
pom u cBoeit pasmeprocThio. [ToaToMy, korpa pasmepnocTb
HalopoB 3ajaHa, HX MOKHO OTO/TECTBIATH ¢ MX HOMEpAaMHA.
HaGop, aMeronmi HoMep i, Mbl OyjieM HA3BIBATE [-M HAGOPOM.
Halopsl pasMepHOCTH R HYMepPYIOTCA IGJAEIMHU 9HCIAMK OT
0 mo 2"—1. Otcioma, B 9acTHOCTH, BHITEKAeT Clenyloliee
npeIoyenne.

3.4, Hmeemes mouno 2" Jsouunble n-meprbixr nabopos
(I’L:l, 2, .)

HeTpynuo Takme DOACIATATH YMCIO0 PABINIHAIX OyJeBHX
¢yuxuui ot n mepemennrx. i KRazkgoro maGopa 3HaveHwil
TepeMeHHEX, He3aBHCHMO OT 3Ha4eHWEl OYHKIAE HA Apyrax
Habopax, MH MO<eM BHOpaTh B KadecTBe 3HaYeHHA GYyHKIAR
0 wmm 1. Cuepgomarenbno, mnpubaBieHue Kaskaoro HOBOTO
HaGopa B o0jacTs ompenenenns OyneBol (yHKIHM yBean-
9yBaeT UMCI0 PABIWYHEIX OyieBHX (QYHKINUH pOBEO B fBa
pasa.

Ha ognom HaGope MOKHO OHpEeAeNXTh ABe pasiwigne 6y-
jgeBH (yHKIHE, HA ABYX Rabopax — 2* pazmuiynne OGymaeBH
dyurmmn, nt. 1. [pogonatas mogoOHEM 06pasoM ¥ YIUTHBasA
pesyabTaT, cOopMyIHpOBaHHEA B Teopeme 3.1, ME mpupem
K HOPeI0KeHII0

3.2. Hmeemea mouno 2°" pasauunviz 6yacens gynryuii om
n nepemennuzr (n=1.2, ...).

CaexgyeTr OTMETHTB, 9TO 3/eCh ¥ jlallee K YHCITY GYyHKI{AA
OT 1 IIepeMEeHHbIX OTHOCATCA U Takue QyHkmun f(z,, Z,,..., Z,),
KOTOpHe B [{eHCTBHTENBHOCTH He 3aBHCAT OT TeX HAM MHBIX
NepeMeHHHX ;. TakuM o0pa3oM, BCAKAaA QYHKIHA OT MEHb-
IeTo 9MCia MePeMEeHHHX aBTOMATHICCKH BKIIOUACTCA B THCIO
dyurmunit moboro Gonbllero Yucaa MepeMeHHHX. I 9acTHOCTH,
PyHKEyuU-Korcmarmsl (TOMIeCTBEHHNH HYJIh W TOeCTBeH-
Hasgd e[HHHOA), KOTOPHE eCTeCTBEHHO pACCMATPHBATL KaK
dyuknmm oT HyaA mepeMeHHBIX, MOMKHO pacCMaTPUBATh
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TAKe Kak QYHKIUH OJHOTO, ABYX, TpeX H, BooOme, JIio-
Goro (KoHe9HOro) 9ucja NepeMeHHBIX.

YcI0BAMCA HA3bBIBATH HESWPOMIEHHBMU PHYHKYUAMU OM
n nepemennbr Takue QYHKOUH, KOTOpPue CYINeCTBEHHO 3aBH-
CAT OT BceX 3TUX HepeMennbix. DynKuun ke n NepeMeHHHX,
cBofiAmMMecA K QYHKUUAM OT MEHBIIEro 9MCAAa MePeMEeHHHX,
HA30BeM 8WDOHCOEHHBMU.

Byaesn ¢ynruuu moryT sagaBaThcA ¢ MOMOIIBIO TaGmauI.
B neBoil wactu TaGanum, sagaromeil Gynesy ¢yHKuuo, B
HOPALKE eCTECTBEHHON YHMOPAMOYEHHOCTH CBEpXy BHH3 BhI-
MUCLIBAIOTCA HaOopnl 3HAYeHHil TIePEeMEHHHX, HA KOTOPHX
onpefenensl gaHabie ¢Gymkuumu. B mpapoit gacra Tabauim
OpoTUB Kaxkaoro nalopa BHaYeHHI [epPeMEHHHIX BHIIHCHI-
BAKTCA COUTBETCTBYIOUIME 3HAYEHHA QYHKIUH,

Hapany ¢ pyakuusamu, 3HA9eHAA KOTOPHIX 3aJaHk HA BCEX
Habopax 3HaveHuil mepeMeHHBIX, OKasnBaeTca Lelnecoobpas-
HbIM paccMaTpUBAaTh TaK:Ke M HEHNOJHOCTHIO ONpefeleHHHO
Oynesn pyukuuu. B cTpyxTypHOE Teopum aBTOMATOB HENOT-
Hoe 3aganue Gynepoll ¢pyHKIMH 03HAYAET BOSMOIKHOCTEH BH-
Gopa 3Hadennil pymkumm Ha Tex HaGopax, Ha KOTOPHX OHA
He Onna nepBoHAYa/bHO 3aJaHa, NpPOU3BOJBHEIM o6pasom.
Takam o6Gpazom, HenoJaHOCTbI 3agaHHaa Oymxena ¢yHRuHHA
Oyner paccmMaTpusaThCa GAKTHIECKA KaK liejJoe ceMefcTBO
BCIOAY olpenejieHHuX OyaeBulX GYHKIHT, HEKOTOpHe u3
3HaYeHH# KOTOPbLIX MoryT Bapbuposarbcsa. [lpm Tabmamy-
HOM 3afadunn GyieBnlX QyHKIU{ HeompegejeHnsle 3HAaYe-
BuA QyHKUEA OpuHATO 0003HAYATE dYepToYKoll WU BOJ-
HOH ~,

B reopun OyneBmx ¢yHKUuH ocoboe 3HadeHHe HMEHOT
GyHKUME OZHOrO H JABYX I[epeMeHHHX, K CHCTeMaTHYe-
CKOMY H3y4YeHUI0 KOTOPHIX MH cefitac mepexoguM. Hmeercs
Beero 2'=4 pasnandnbie OyneBn ¢yHKxunum opHOod mepe-
MeHHOH. OTu ¢yHKUME MOKHO 3a7aTh CBOgHOH Taliam-
neit (rabx. 111.7).

W3z nocrpoennntx deTsipex pynrnuii GyHKI N g, u g, npeg-
cTaBaalT cofooo komcranTel 0 m 1, Pyskuma g, mosropsaer
3HAUEeHHA [epeMeHHOll T ¥ DOTOMY NpPOCTO COBHAJaeT C
Heil: g, =z. EnuncTBeHHO# HeTpuBHanbHOH GyHKIUeHd ABNAET-
ca pyuxuua g,. Me Oymem Ha3biBaTh 2Ty QYHKIUIO ompuya-

Huem mepeMeHHOH  m o6o3madaTh depes z: g,=z. HNHorpga
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Gynruuio g, HABHBAIT TaKKe ungepcuell, a aasa ee 0603ma-
YeHAA MCOOAL3YIOT CHMBOJX Z2'.

Ta6anmoa II1.7

, N
& g g, ]
x

S

Yuenao GymeBnx GyHKRHE oT ABYX NepeMeHHHX paBHO,

coriacHo Teopeme 3.2, 2* =2'=16. Bmmumem cogaylo
Tabmuny Beex atHx Qymrumi (rabmx. 111.8).

Ta6énmna III. 8

x viih | fa |5 FofFs | Fo Vo [ Fa | Fo | Fol A | Fiz U Faa | Faa | Fin | Frs

O1o0j0foJojofojolofol1|1]1f1(1]1]1]1
O11 00 (0 jOjJ1)1j1]|]1]|O0|O0fofjO]1i1]1]1
1|/0}0 (0|1 |4]|0f0O]|1|1]O0|O|L|1]0O]|Of1]1
1190110 (1]ot1|(0j1]Oo]|1}{0f[1]0]1]0]1

W3 priucaHAHX Qynrunit mecTh GyHKIMI, 2 EMEHHO QyHK-
ouu fl’ far fs' fu' fiar fle’ 63"113”3 BRIDOKT€HHBIMH. ,[LG_I.IZ'ICTBH-
TeabHO, JIerKO BHIeTH, YTO f1=0, 1= fo=y, [.,=V, fis=
=2, f,,=1. TarumM ofpasoM, Bce masBamphle mWecTb QyHK-
Ouil CymiecTBeHHO 33aBHCAT He (ojiee YeM OT OAHONM HepeMeH-
Hoit Ka:kgaa. Ocranbmete 10 pynxumit GyayT HeBHIpOKIenH-
meME. ME BBefeM aJifi HMX CHeluagbHble HaspaHUA # 000-
8HAYeHUA.

D yHKNUA f, HOCHT RA3BAHAe KONBOHKYUL, UIH RpO-
ussedenus, unn @Gynkyuu cosnadenus, WA A02UNECKO20 (HH.
Has ee oGosnagenus M GymeM IOMb30BATHCA 3HAKOM YMHO-
’KeHHA, KOTOPEIH, KaK B B 00bn9H0i ajirefpe, IPHMEHHTEIBHO
K OyKBeHHHM BHpaKeHHAM Mbl GyfeM ONYCKATh: f,=Z-y=2aY.
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Ecnu 3HaueHus DepeMeHHHX T H Yy (YHKIMA f, HOHUMATh KaK
o6nuste Tncaa 0 u 1, To smavenne QpyHKIHHU f, MOKHO Ha-
XO[UTh, KAK JeTKO HPOBEPUTH, ¢ TOMOIMBI0 OOLIIHOrO Tepe-
MHO)KEHHSI COOTBETCTBYIOIIUX 3HAYeHHH NepeMEHHEHIX T H .

O yuKUUA [, HOCUT HazBaHUe PYHKYUU HEPABHOSHAU-
HOCIMU, HIH cYyMMbL no Modyswo Osa; nast ee 0003HAYCHHA MH
Oymem ymorpeGasaTh OOMYHEIN 3HAK cyMmME: f, = z-y. Jler-
KO TpOBepUTh, 9T0, noHHMas nox 0 u 1 obnrdnble 9ucma, Mu
MO’KeM HaXO[MTh 3HAUeHNA GYHKIOUM f, B pesybTaTe CyMMHu-
POBAHUA IO MOAYJIO ABA COOTBETCTRYIOIMMX 3HAYEHHMH Nepe-
MeHHHX Z H y. YacTo CyMMHEpOBaHHe IO MOAY/IO 1Ba Ml Oy-
JeM HAazHBaThk B JajbHelmeM OpPOCTO CYMMHPOBAHNEM, IO~
CKOJBKY B JPYT'UX CMBICIaX TEPMEHEL «CYMMHUPOBAHHE) U «CYM-
Ma» ynoTpeOaATHCA B HACTOAmE TiaBe He OymyT.

D yHEKI U A f, HOCHT Ha3BaHUe JusvioRKyuw, NN HYHE-
yuu pasdeserus, WIN Lozuveckozo «ammd. [1as ee obo3nadenns
MH OyfeM ynoTpeGaATh OOBIYHBIA 3HAK JU3BOHKIUUH, HIpH-
MeHAIOIMACA B MaTeMaTHYeCKOH JIOTHKe: f,=xvy.

Oymxnnno f, Mo OyleM HasHBATL OmMpuyaHuem
dusvionkyuu u oboszHadars depes zxvy. CMbica 2TOTO 0603HA-
UeHNS CTaHeT ACHHIM IIOCJe BBeJeHHA HOHATUA O CYIepmo-
suliun OyneBHIX (GyHKIMIL

ODyErnuA f, HOCHT HasBamhe PyREYUL pasHo3HAY-
HOCIU, WM [02UYECKOT IKEUSAICHIMHOCMY, WX UPOCTO IKEU-
gaqsenmuocmu u obo3HavaeTcd Yepes I=yY.

Oyuexrnuu f,nf,6 HOCAT Ha3BaEUe umnurkayuu. s
ux 0003HaYeHAS YHOTPEOMAIOT CTPEIKY, COSNUHANMYI0 MEsK-
Ay coboil mepeMeHHbE £ H ¥, PACHOJOKEHHBIE B ONpEJEIEH-
HOM IIOpSAKE:

l]g:y_hz' fn:x_*?/'

@y H KO u s f,, Hocnt HagBarue wmpuza Meddepa, nnu
ompuyanua kowsionkyui. 1A ee 0003HAYEHHS MCUOAB3YeT-
¢ OOBIYHO BepTHHAJAbHAA 9ePTOTKA, PAszNeasionas NepeMeH-
Hble: f, =z|y. Moxmo 0003Ha9aTh 5Ty PyHKIHIO TarKe de-
pes zy.

OcraBmuecs Ges HazBaHUil HeBLIPOKJEHHbIE (YHKIUHT
f, B f, MO}KHO Ha3HBaTh ompuyaruimu umniukayuu. WHor-
Ia OHM HA3BIBAIOTCA TaKike yrkyuamu sanpema. VIX MoKHO

o6os3HauaTh caegyomum obpasoM: f,=zy, f,=zy.
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Suavenne QyHKIMA OHOTO M ABYX HepeMeHHHX B obGmiei
Teopun OyiaeBeX QYHKIME COCTOUT B TOM, YTO U3 HHAX MO/KET
OuTh mocTpoeHa miobas Oynesa ¢ymrmma. CpegcTBoM gus
TAKOI'0 HDOCTPOEHWA SBIACTCA cyHmepH o3 uIusa Gyme-
BHX (QYHKIWE WIH, 9TO TO Ke caMoe, MOJCTAHOBKA OJHUX
OyneBHX (yHKOuA BMecTO aprymMeHToB B apyrue OyieBhl
dyukmun. BoaMmoHOCTL TaKOH IOACTAHOBKH 00yCJIOBIUBA-
eTCA TeM, 49TO, B CHIIY oHpefeJaeHns, o01acTH 3HaUYeHNI Oylie-
spix Qymkunuit m oGnacTu 3madenmil uX ApryMeHTOB COBHAfA-
10T MeRIY coboii.

Ucenonbsysa cynepHo3UINIO, MBl MOKEM a PryMEHTaAME Kajk-
IOOH M3 pacCMOTpPeHHBIX BHIIe GyHKIMEA OJHOTO M ABYX Iepe-
MEHHBIX CYMTATL LOPOHBBOJAbHHE Oyiaesnl PyHxmuum. Tem ca-
MEIM OyneBhl QYHKIME OZHOTO M JBYX HepeMeHHHX (KakK,
sOpoueM, u OyneBH QyHKUum M060T0 9HCTa TEPEMEHHHIX)
MOTYT pPaccMaTpUBATBCA HE KAK QYHKIUHM, & KAK O M e p a-
HMHA HAa MHOECTBEe BceX GyaeBHX ¢yHEK
i uit, B wacTHocTH, OTpHIaHHe MOMKeT pACCMATPHBATHCH
KaK MoHapras (0JHOMECTHAA) OmepanusA, a KOHBIOHKIHA,
IU3BIOHKINA W CYMMHpPOBaHHE IO MOAYJI JABA — Kak Ou-
Haprble (MBYMECTHEIE) OMEPATHH.

C momoneio 3THX omepamuili MOTYT OBHITh HOCTPOEHH pas-
auwgnsle ajredpe Oymessix Pynxnuil. [{se mHambosee 3aMeda-
TeIbHHE ajarebpe Takoro poga OyAYT pacCMOTDEHH HUE.
A ceilgac 3aMeTHM JHIOL, YTO HEKOTOpHE H3 BBEJCHHLIX
BEIIe 00o3pmadeHuil 1A QyHKIuil ABYX HepeMeHHHX UCIOJb-
3YI0T aBHLEIM 06pasoM monaTre cynepmosunnn ¢pymrnuit. Taxk,
OTpuNaHUe AUSBIOHKIUK (QyHKIHA f) ecTh He d4TO MHOE,
KaK pesy;abTaT IOJACTAHOBKHA NHIBIONKIAN [epPeMeHHHX I
u y BMecTo DepeMenHoli z B fymkmuio g, (B oTpunaHue mepe-
MeHHOH z). B mpeamokenmoM Beimie o0o3Havenun mia QyHEK-
UK Zvy ABHHM 00pasoM BHIIOJHEHA YKAa3aHHAA HOICTAHOB-
Ka (cymepuosunua QyHKOmI).

Amnagornumo o0cTonT fgedo ¢ oOosHadeHHAMH (QYHKITMi
f, 1 f,, yKa3HBAOMUME HA BO3MOKHOCTD NPENCTaBICHIA STHX
QYHKIUA B Buje CYNepHO3HIUH OTPUNAHHA H YMHOKEHUA.
Hetpynno BujeTs, 9T0 Ipn TAKOM HCTOJSKOBAHAH BhIPasKeHMI
Y u zy (pPacCMATPMBABIIMXCA BHIIIE MPOCTO KAK CHMBOJIHL,
BBeflcHHBIC [0 ONPEIeNeHni0) HX BHAYCHHA [efiCTBUTENLHO
coBHagaoT ¢ TpedyeMeMu 3HaveHnAMn ¢ymammi f, u f, (cp.
tadx. III. 8).
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Ha aTux nmpocTHX nmpmmepax Mbl BAAAM YiKe, KaKuM 006-
paszoM NPOMCXOUT NpeAcTaBNeHne ofEnX OymeBHX Qymrumit
"uepes cynepmosuumio Apyrux Oynepnx ¢yskmmii. B mocie-
Ayomux naparpadax crnocofu Takoro mpeacraBieHusa OyayT
paspaboranur B ropaszo Gosee oOmeM Bmae.

Crienyer 3amMuTHTb, 9T0 ¢ POCTOM 9YHCJIa APTYMEHTOB IpO-
HCXONUT BechbMa OucTphiil poer 9meaa Gymesnix gymuimuit. Tax,

mMeerca 2% =2°=256 pasnmumbx GyneBHX QyHKuumil 0T Tpex
nepemenHnX. Yucno GymeBHX $yHKUmil oT NATH NepeMeRHHX
npepHimaeT 4 Mmamuapaa. Ilpm xasknoM yBennUeHWM YHCIA
TmepeMeHHHX Ha eJAHALY NPOHCXOANT (KAaK HeTpyAHO yOeanTh-
¢A ¢ MOMOMBIO TeopeMu 3.2) BoaBejeHHMe B KBajpaT IUCIA
pasanunbx OyneBHX QyHKIUI, TOTYIeHHOTO HA IPeAHYIIEM
orame.

Buctpuit poct uncna Gynesmx Pymrnmit ¢ pocrom umcna
TepeMeHHBX NPaKTHIeCKH WCKII0YaeT BO3ZMOYKHOCTH HX He-
nocpefictBerHofl TaGyaspusammm ') m Kaaccmdpmrarmm. 3a-
Jada KjaccuuKanun HeCKOJHKO yIPOmaercs B ciayuae o0be-
IUHEeHAA HEKOTOPHX OyJeBHX (YHKIH# B KJIACCH M THIH.

Iosopam, wmo 0Ose Cyaesvi gynryuu f, (x,, Z,,..., T,) U
fs Wy, Ygreesln) OMEOCAMER K 0OHOMY U MOMY Jee Kaaccy, ecau
nocae Hekomopol 63auMHO 00HosHA4MOU nodcmanoeKU ne-
PEMEHHWT: T, KA MECTO Y, , T, KA MECMO Y, ,... B T, HA MECTO
Yy,» 00Ha U3 smuz Pynryuli cosnadaem co emOpou Tosopam,
umo gynkyul f, u f, omuocamea K oOnomy w momy e muny,
ecau o0HA u3 HUT nepexodum & OpYzyl nocae BBINOAHEHUR
63aUMHO  00HOBHANHOL NOOCTNAHOCKU NEPEMENHWT C UHeep-
CULMU: T, HA MECTO yi, T, HA MECTNO Y, y... M T, HA MECMO
yl , 20e y,k o3Havaem .wéo Yi,» aubo y‘. (k=1,.., n).

KH.Mennonown") Guna qoxasana crcayloman Teopema
3.3. Yueao paaﬂuunuz Kaaccos Oyaeenr gynryull om n

nepemMeHHBLT pasno = (1+e,), ede &, — noaoscumesvnas ae-
AuNUHA, cmpe.wtw,'aam K HY40 npu R, CMpPEMSUEMEs K 0o,

N Tlop TabGynapusanmeil snecs NOEAMAETCH COCTaBleHHe Tabuwmm,
BRI09aomux B ce6s Bce OyiaeBn $yHKOARW ¢ JMOGHM NAHEEIM 9ACIOM
apryMeHTOB.

% C. E. Shannon, The synthesis of two-terminal swit-
ching circuits. Bell. System Tech. J., v. 28, 1948, p. 59—08.
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I'. H. ITosapos') ucomoarsosan meronu K. Illennona
IJIA [OKA3aTeNbCTBA CAEAYIOIIEro IpeisoKeHns.
3.4. Yucao pasiuunviz munos 6yseevix gynkyuil om n

1"
NEpEMEHHNE PasHo Z:i_nT (1-48,), ede

HAS  BeAUNUHA,
wyemes K 0o.
TouHoe BHYMCHeHWe BeawdHH e, u O, B Teopemax 3.3
7 3.4 IpoM3BeNeHO UG [JIA MAJLX 3HAYEHAN YNCIA TepeMen-
gux. B ra6n. 111.9 ykasamo uncao Gynesnx GyHKUHH, Yucao
KaaccoB M yAcho TamoB QyHKUuA aaa n=1, 2, 3, 4°).

Ta6amnga III.9

6, — noaoxcumennv-

cmpeMawyancs K HYawo npu n, Ccmpems-

& 0 KNaCcOB HCeRO TH
T n Qvaeen | DMeDo O¥aeswx | AR, Ce T nenmn
GYHRUMAX GYHEamiA Y KU
1 4 4 3
2 16 12 6
3 256 80 22
4 65536 3984 402

B ogmoM w3 caepyomux maparpagoB Mb BHINIIEM ABHO
Bce THOH OyaeBmX QYHKUEA oT Tpex mepemennmx. Uro jxe
Kacaerca OyneBHX QymKnumi 0T AByX NepeMeHHHX, TO Cy-
TMecTBYOMAe THOH TAKAX (YHKOMA HeTPyRHO NONYYHTh
HeTloCPeACTBeHHO, paccMaTpupas Tabmmun Becex 16 Gymesnix
$ynKknmit ot ABYX uepemensnx f,—f,,. [lepBre aBa TMDA CO-
crapaalT KorcTantsl 0 u 1. K TpeTsemy Tuny oTHOCATCA QyHK-
mud f,, fes f1yo f1y» ABIAKINEECA, IO CYNECTBY, GYHKIHAMA
opmoro mepemerHoro. K werseproMy THmy OTHOCHTCA (QYHK-
mua f,=zy, a TakKe Qymkumm f,, f, u f,. IlAaThid THI Co-
craBasoT QyskuuM f,=z-+y ¥ f , a mecroh THN — QyHK-
man f,=zvy, f,, fra Frse

HT. H IIosapos,
TaKTERX (1, k)-TOIIOCHAKOB,
crp. 909—-912,

2) CM. 1abn. 12 B cratseC. B, AGano0BECcKOT 0 «PYHKUHOHANE-
FHe TOCTpOeHHA B k-3Hawnoit moruker. Tp. Martem. mu-ta mM. B. A.
Creknora, 1. 51, 1958, cTp, 56,

MareMaTHYeCKAA TeOPAS CHHTe3d KOH-
JAH CCCP, 1. 100, N 5, 1955,
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§ 4. lIBe sameuarensmbie aare6psr GyreBbix (ysaKmui

Ilpu mocTpoeHun Teopuu CHATE33 KOMOMHAIMOHHEIX CXeM
B ABOMYHOM CTPYKTypHOM aindaBure 00MBIyI0 POIL HTpPAaloT
IBe CHCTeMH! OIepaIuil, KoTopbie MOKHO BBECTH HA MHOKECT-
Be Bcex OymeBmx ¢ymxnuit. Ilepsasd cHcTemMa BKIOJaeT TpH
Omepalyh: OTpPMIaHHEe, YMHOKeHHWe H JAU3'bIOHEK-
I[ W10, & BTOpad — [JBe OHEpaNUA: YMHOMKEHHUE W
CIOMEHHNE MO MOAYJN [Ba,

Mmuoscecmso 6yaesuix Gynryuil, paccmampusaemoe smecme
C OnepayuAMY OMPUYAHUR, YMHONCEHUR U OU3BIOHKYUL, Ha-
avigaiom obriuno Gyaeeoli anceGpoii. Muoxcecmeo e 6yaestlr
dynryuil, paccmampusaeroe emecme ¢ OREPAYUAMU YMHONHCE-
HUL u caoxcenus (no modyain dea) mbl Gydem Hasvieamdy aszet-
poti Hezarkuna,

Kax B Gymnesoil anrebpe, Tax u B anreGpe Herajaxuma')
MHI OyJeM paccMaTpHUBaTh PAa3IMYHble BEIPAKOHNA, COCTABICH-
HEIe ¢ MOMOMmBI0 onepanuil anreOpu w3 womerant 0 m 1 m u3
Gyxs (mepeMeHHHIX) Z, U, 2, ..., 107, KOTOPHIME ML GyIeM MOHH-
MaTh Ipon3BoIbHEE Gynessl YyHKIUN ( B YACTHOCTH, OOBIYHBIE
IBOWYHEE MepeMeHHEe). Y CIOBHMCA OTHOCHTEJBHO WMOPALKA
BEIIIOJIHEHUA pAeiicTBuit: B OymeBoil amerOpe mpM OTCYTCTBHI
B BHPOKEHNN CKOOOK HepPBHIMH MO/DKHB BEIHOJHATHCA OIle-
panmMM OTPHHAHHA, 3ATEM — ONMEpPAllMH YMHOMKEHHA M, HA-
KOHEll, — omeparnuu AH3BIOHKINE, B anreGpe H{eramxumma
HepBHIME BBIIOJHANTCA OMepAIHN YMHOKeHHA, a 3aTeMm —
onepamnu ciaoxkennda. Hanmame B Bepaxennn ckoboK mame-
Hser o0BYNEHIL NOPAKOK AeHcTBHI: B MepBYIO 0Yepexb AOJLK-
HH HPOU3BOAMTHECA omepamuu BHYTpu ckobox. B Gymesoit
anarebpe Mpm OTPHUIAHHMA CJOMKHHIX BBIPAKEHHI TacTO OmMyc-
raT crobku. Ponk cKoBOK mpl 3TOM HTpaeT caMm CHMBOJ OT-

punannda. Hanmpmmep, BMmecro (zy) o6mYno mmmyr mpocto
zy. Ilpu oroMm, pasyMeercsa, mMeeT CHJIy Bceé CKAsaHHOe OT-
HOCHTCJIBHO W3MeHeHNA NopAAKa JAelHcTBHH NpH HaawIun
cK00OOK,

JlGoe Brpamenne Gynepoil anreGpu mam anareGpsr f{e-
FTAIKAHA OPECTaBIAeT coGol0 HeKoTopylo Oynesy Pymuumio
W B CBOI0O OUepenb MoeT OHTE o6o03madeno onHolt 6yxBoi.

1) HaspagHOH IO AMeHU DPeMJOKUBIIET0 ee COBETCKOTO yYeHOTro
II. U. Heraaxum=ma,
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JBa BhIpaKenus Mol GyaeM CINTATh PASHbLML, €CTTH OHU Mpef-
CTABIANT OfUHAKOBHe OyieBn (YHKIUH BXOAADMX B HOX
nepeMennnix'). HeTpynro BHpeTs, 4T0 ompepeiseMble paBeH-
eTBa OynyT mosxcdecmeennbiny B TOM CMBICTIE, 9TO TMOJCTAHOB-
Ka BMecTo TI060it 6yKBH OTHOBpEMEHHO B JeBOil W B IpaBoil
9acTAX PABEHCTBA OJHOTO W TOrO e BHIPAKEHHSA COOT-
BeTCTBYyIOmeit asnre6pH He Rapymaer paBencTsa. Hameit 6mu-
yKafimefl I(esbl0 SBIACTCA YCTAHOBICHME TOMKIECTBEHHLIX
COOTHOJIEHUI, MMEWIIMX MecTO B [ABYX BBeJCHHBIX HAMH
samedaTesbHHX asreGpax. CpemcTBoM 1A yCTaHOBIEHUA
CIpaBeINBOCTH BLIMUCHIBAEMHIX HIIKe TOMKIECTB CJYKAT,
B OCHOBHOM, NIpOBepKa ¢ MOMOIILI0 mepefopa BCeX 3Hade-
HHi TepeMeHHHX, BXOJAmMX B JAHHOE TO/KAECTBO. Brimu-
MmeM CcHAYala OCHOBHBIE TOMKIecTBa 7 OyieBoif amreGph.
Hemocpencreenno ma omnpepenenua orpunamna (cm. § 3)
BHITEKAET CIIPABEIJIMBOCTD CJIEIYIOWEro TOMTecTBa, Ha3H-
BAEMOr0 OOBITHO npasutom 080liHO20 OMPULAHUA:

B )

Hs onmpejieleHNA NU3BIOHKINH B YMHOKEHUA BBITEKAKOT
3aKOHBl KoMMymamusHocmu JAA TUIBIOHKIHAX H YMHOKEHUA

IVY=YVZ, @)
Ty =yz. (3)

Henocpeacreenno mposepseTca cnpaBeflHBOCTE 3AK0HO08
accoyuaAmuUEHOCINY [NA JUSBIOHKOUHA H JUIA YMHOMEHHA:

zvlyva)=(zvy)vs, (4)
2 (y2) = (ay) 2. (5)

B camom fleste, u3 onpenenenus qusboEKIum ( cM. § 3) cie-
ayer, 9T0 JeBaA UACTh TO;KIecTBEa (4) paBHA HYJNIO TOrga M
TOJNBKO TOTHAA, KOTIa BCE MePEMEHHbie X, ¥ U Z OAHOBPEMeHHO
o6pamaiTca B Hymab. [LocKOMBKY TO sKe caMoe MMeeT MeCTO
H JUIA mpaBoil FacTH TOKIecTBa (4), TO CIPaBeITUBOCTE 3TO~
TO TOM/ECTBA JOKA3aHA. AHAJOrHINHIM 00pa3zoM JOKa3HIBa-
eTcA COpaBeIHBOCTE TOZecTea (D). Pasnudne cocTonT nums
B TOM, 9TO 37leCh KaK JeBad, TAK M UpaBasd dactu ofpamanrca

) BoJee To9HO, paBHKe (YHKIUH [OKHE IPHHAMATL OAWHAKOBEIE
amayeHMss Ha a06oM Habope B3HAYeHHMHl TI@€PeMEHHHKX, BXOJALMX B
nOpefcTaBAsAiomae 3TH GyHKOuu OGyseBH BRIpa‘KeHUA,
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B efMHEANY (a He B HYJb) IPH efHHCTBeHHOM Habope 3HageHmH
nepeMennHXx (z=1, y=1, 2=1).

Hanwmume 3axkomoB accommaTHBHOCTH II03BOJISAET 3ald-
CHIBATh CJIOKHEIE JMSBIOHKIAA W CJIOKHEIE IponaBefieHnsa Ges
BCAKHX CKOOOK, KaK BHPasKeHHS BHAA Z,VI,V...vZ, WIH
COOTBETCTBEHHO BHAA T, %, ... L.

HenocpencTsenmolt NpoBepKoNl ¢ HOMOIIBIO II0CTAHOBKH
pasIMYHKX 3HaUeHnWi DepeMeHHHX YCTAHABIMBAETCH TAKIKE
CIPaBeNIMBOCTE MEPEO20 W 6MOPO20 3aKOH08 Oucmpubymus-
Hocmu pis GyaeBoit anreGpH:

z(yvz)=xyvaz, (6)
zvyz=(zvy)(zvz). (7

JleiicTBATEIbHO, JIETKO IPOBEPHTH, YTO B ToknecTBe (6)
JeBag | TpaBasd YAacTH pABHH, Ka)kaasd, ENAHAIE TOTAA
B TOJBKO TOTJd, KOTJa IlepeMeHHad & W XOTd OH OfHa H3
ODepeMeHHEIX y WA 2 UpPHHAMAIOT 3HAYEHHA, paBHHE
egmnane. AmajormiHo, B To;kjecTBe (7) KaK JeBas, Tak
¥ TpaBas 9acTH o6pamaloTcs B HYJb TOTAa B TOABKO TOTAA,
KOTjla TIepeMeHHAd Z W XOoTA OW ofHA W3 NePeMEHHHIX Y niu
z OpPHHEMAIOT BHAUEHWsS, PaBHHE HYJIO.

CrenyomyMu Ba;KHBIME TOMAECTBAMH ABIAKTCA TaK
HaswBaeMue npasuaa 0e Mopeana'):

TY==2xVvY. 9

B mepsom ToskmecTBe Ae Moprama Kak neBaf, TAK W Opa-
Basg dacTH o0pamalmTca B eIMHAIYY TOTAa W TOJBLKO TOTJA,
KOT/Ia KaK Z, TAK M § PaBHH HYJII0. AHAJIOIMIHO BO BTOPOM
TOIECTBE IIPaBad H JeBas dacTH OOpamjaloTcs B HYIb IpH
enmEMYHEOM Habope sHadYeHEH IepeMeHHHIX.

Jlna omepammil ¢ KOHCTAHTAMA HYJIb H efHHE DA
AMEIOT CHY CJepyioliine oUeBMHbE IIPaBHIA:

0=1, 1=0, (10)
zl=z, 2.0=0, (11)
zy0=2, zvi=1. (12)

) le Moprasn— asranfickeit MareMatek (19 B.), omum ua
coagatedell anrefpu JMormku.
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Haxromen, JerKo NpoBepsercs CHPABEAIUBOCTE CIEAYIO-
MUX JBYX B&JKHBIX COOTHOIIGHHUI:

zvr=1, (13)

s BmmumcamHEIX ToKAecTB OymeBoit amreOpe, KOTODHE
MBE OymeM CYMTATH O C H O B H Bl M M, JeTKO BBIBOAATCA HO-
BHE TOMJecTBa. lIpuBefieM HEKOTOpHE W3 TAKHX TOMAECTB,
0co0eHHO TOJie3HEEe IpPH NPOBECHHH DA3NWYHNX Npeobpa-
sopaHuil B Gymesoil amrebpe.

JIna toro 4ro0H MONYIePKHYTH, 9TO ME HMMecM [0 HE ¢
OCHOBHBIMH, & ¢ IPOM3BOAHLIMA TOMJECTBAMU, OYHEM yIo-
TpebaATE B HHX BMECTO MAaJHIX JaTHHCKHX OyxB Gombimue
G6yree. Chneyer mogYepKHYTh, YTC 9TO pasiudne ABIAAETCH
9UCTO HOMUHAJBHEIM, HOCKOJIBKY KaK B IEPBOM, TaK U BO BTO-
pOM caydae BXomamme B GopMyAR OYKBH MOKHO CYMTATH
NPOMBBONBHHMYU BHpPpAaMKeHmAMH O6yIe-
Boit axnrebpn. 3amMeTum Tarkme, YTO TOMIECTBA
(10), (11), (12) no3BONAT HCKIOYNTH M3 H0GOTO BHpasKe-
aus Oyiepodl anreOph BXOAsmime B HEMO KOHCTAHTH, ©CHH
TOJNBKO CaMO 3TO BHIPA;KeHME He CBOJHETCA K KomcTtamre. Ilo-
BTOMY B NaXbHEWUIIEM, TOBOPA 0 MPOW3BONBHHEX BHPAKCHHAAX
OymeBoil anreOpH, MOMHO CINTATH, YTO B ATO BHpA;KEHAE HE
BXONAT B ABHOM BHjJe KoHcTanTe O m 1, ciydai ke, Korga
caMo BHpayKeHHAe CBOANTCA K KOBCTAaHTEe, OrOBapuUBaTh 0cobo.

Ilpesipe Bcero yxaskeM Ha TAK HA3HIBAGMEIE 3AKOHBL No-
eaoujenus B Oymepol axareGpe:

Ay AB=—A, (15)
A(AvB)=A. (16)

epBsiit 3aK0H WOrIOMIEHKS MO;keT OH1TL AOKA3aH ¢ IO-
MOIIFK0 BEINMCHBAHRA CJCHYIOLEH IEN0YKM paBeHCTB:

ITposenenntie npeobpasoBaAENA NMOCAEOBATENBHO UCIONE-
syior tomnectsa (11), (6), (2), (12), (11).

ABvanornyEeiM 00pa3oM JOKA3HBAETCH BTOPOH BaKOH moO-
TIIOMEeHAn:

A(AvB)=(Av0)(AvB)=Ay0.-B= Ay B.0— A0 —A4.
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IIpu atoM TMocJeToBATENbHO HCIOIB3YIOTCA TOMIECTBA
(12), (7), 3), (11), (12).

IMonarasa B Tompectse (15) B paBubIM e€MHHUIE, 2 B TOM-
nectBe (16) B papHBIM HYJI0, MHl UPUXOAMM K CJeyIOIIUM
BaKHBEIM HYACTHLIM CJAYYaAM 3THX TOAECTB, KOTophie Oymem
HA3HIBATD 3AKOHAMU ULOEMNOMELMHOCINL TU3BIOHKIUA U YMHO-
FEHUA:

AvA=A, (17)
AA=A. (18)

BameruM, 9TO JACTHBIMM cJaydaamu To;kmects (15) m (16)
ABIAIOTCA Takke Bropble m3 Tommects (11) m (12).
Paccmorpum Boipaskenne AvAB. Ucnonsaya Bropoll 3a-
KOH JUCTPUOYTMBHOCTH, €r0 MOMKHO NPEJCTABUTL B BUJe
(AvA) (AyB), nocae gero ¢ momomeio toxpects (13), (3) u
(1) mu1 npuBegem ero k Bugy AvB. CregoBateldbHo, MMeeT
MECTO TOFKECTBO
AvAB=:AvB. (19)

3amMeTHM TaKMKe, 9TO, KOMOMEHPYA 3aKOHH KOMMYTATHB-
HOCTM IJA AU3BIOHKOHMA M yMHOKemHA ¢ TompecrBamu (6),
(7), (11), (12), (13), (14), (19), MBl HpHIEM K HOBHIM TOKIECT-
BaM, OTIMYARIMMMCA OT CTApHX IOPATKOM pACLHOTOKEHUA
ggeHoB. Mui ycaoBMMCA B palbHeileM IpH CCHIKaX Ha TO
HIN WHOe M3 3THX TOMAECTB MMeThb B BUAY BO3IMOKHOCTB
TMpOM3BONLHLIX NMEPeCcTaHOBOK BXOJAAIIMX B HUX JU3BIOHKTHB-
HbIX 9IEHOB MIH COMHOMKHTEJIEH.

C moMomb0 MaTeMaTUIECKOH MHIYKUME u3 Toxgects (11),
(12), (17), (18) nerxo BHBOAATCA CACAYIOIINE IPEIOKEHUSA!

4.1. Bubpachieas us npousecbHoll OuszsionKyul Oussionk-
MUGHBE YAEHB, DAGHBE HYAI0, MbL HE USMEHUM BEAUNUNBL MOl
JuzeloHKYulL.

4.2, Ecau 6 OuavioHEyuu roma 0w 00uH U3 4ieH08 paseH
edunuye, mo 6cd Juzblonkyusi pasna edunuye.

4.3. Bubpactigas U3 npou3goibHOz0 RpOU3EEIEHUL 8ce cOM-
HOJICUMEAL, PasHble eOUNLYe, MBL HE UBMERUM BEAUYUHBL 3MO20
npouagedenus.

4.4. Ecau 6 npoussedenuu xoms 6w 00un comHoNcumMmesb pa-
6eH Hydlo, mo éce npoussedenue obpaujyaemcs ¢ Hy.b.

4.5. Jusoonkyus uau npoussedenue 4106020 wucaa oduna-
kogulr wienos A pasuaemcs A.
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Ipasuana ge Moprana (8) u (9) raxske mopparorea 0606
U[CHUK0 ¢ TOMOIIHK0 MPIMEHEHNA MATEMATHYECKOH MHIYKI{HM
B pesyabraTe TaKoro 0606ITeHEA MBI NpUAeM K CIefyIONIeMy

IPEJIT0IREHHIO0.
4.6. Ecau A(a,,..., a,) — npoussonbroe ewpaxcenue 6y.ie-
goli aneebpul (nocmpoernoe U3 6RPadceHull a,,..., , ¢ ROMOUYBIO

npuMeHerus onepayuti ompuyanus, UIsIOHKYUL U YMHONHCe-
HUR), MO OMPUYGHUE IMoeo eupaxcenus pasusemes B (a,,...,
a,), 20e eupaxcenue B (a,,...,a,) noayuaemes U3 ewpaxcenus
A(a,, ..., a,) € ROMOWBIO BAMEHYL 6CCT YMHOHCEH UL HA OU3BIOHE-
yuu, @ 8cex OUFBIOHEYUL — HA YMHOMCEHUE, nPU YCA08UU
COTPaHenus ecexr umeswurcs panee é svipaxcenuu A (a,, ..., a,)
OMPUYaHUiL.

B camom fene, ecru Bupaskenue A (a,,..., a,) Ipefcrapiser
¢000I0 RU3BIOHKINI KakuX-TO WiemoB: A,vA,v...v4 ,, To mo-
cJejoBaTeJbHOe NpHMEHeHne To:KjecTBa (8), mpuBeseT Hac K
COOTHOIIEHUIO

AvAyv...vA,=A4,4,...4,. (20)
Tem cameiM ocymiecTBasieTcs cBefiéHue MpobIeMbl Haxoik-
JICHHS OTPUIAHUA JIJAHHOTO BHIPDAREHUA K IPo0eMe HAaX oM e-
HUA OTPUIAHMA BHPAKeHHI ¢ MeHBIIMM YHCJIAOM OyIeBLIX
omepanui.
B ¢orydae, KOrjla UCXOAHOC BEIpAKEHNEe NPECTAaBIAET €O~
0010 mpousBenenHue, aHANOTUIHOE CBENEHNE OCYIIECTBIAETCH
¢ TOMOINBK TOAECTBA

AA, A=A vAN...vA4, (21)

ITO TOK/IECTBO MOJY9aeTCA B Pe3yabTaTe MOCHE0BaTelb-
HOTO IpHMeHeHNsA TojAecTBa (9).

Haxonen, B caywae, xorga ucéxopHoe BHpasieHue A==
=A(a,,...,a,) UMeeT B KadyecTBe MOCJe/Hel oNlepaluy OTpuULa-
HAe (To ecTh, ecnu A mmeer Buy C), T0 OTpUIlaHHe BHDasKe-
nus A umeer Bz C, T0 eCTh coBmaziaer (B cuay Tomaectsa (1)) ¢
BoipaskeHrneM (', KOTOpOe ONATBH-TAKW MMeeT MeHbliiee, MO
CpPaBHEHHIO ¢ BhIpajKemHeMm A, 9uciao OyaeBHX omepamuii.

IlockonpKy AJisi BHIpa;KeHHil, CBOAALMXCA K OAHOMY M3
BEpa)keHuii @, ..., a,, CIPaBeIUBOCTD yTBePsKAenus 4.6 ove-
BUAHA, TO TE€M CAMBEIM €ro AOKAa3aTEeJbCTBO 3aBEpIIeHO.
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B xauectse mnpmmepa mnpuMemenmsa Teopemn 4.6 pac-
CMOTpHEM OTpHIaHHe BHpasenna B=A vA4, (4,v4,)"). Co-
Dt

riacHo Teopeme 4.6, Mer Gyrnem umeTs: B=A (A,vA,4,). Pasy-
Meercs, ABOHHOe OTpHIAHHe, B CHiy ToxkpecTsa (1), mommo
nipu 3ToM He nncaTh. Boobme merpysHo yGenuThea B cupasef-
JHBOCTH CJIENYIOMEr0 HpeRIOKeHns.

4.7. Ecau k Hexomopomy ewparcenuio A 6yaegoli anze6pu

npumerena bosee 4eM ofHa onepayus ompuyaHus BEZ— , Mo,

He UBMEHAR 3HAYEHUL, NpUHUMIEMBLT euipadceHuem B, moxcro
uckaiouume 11060e 4emHoe WUCA0 IMUT Onepayuil.,

B cuny npennocenna 4.7 MOHO BCerjja mpeamonaraTh,
9T0 Opn IOCTPOEHHH BHpaxkeHnH GyleBoll anreps HE K
Kakod 9acTW TOrO BHPA;KeHHs He HpUMEHAeTcsa Golee TeM
OJlHA oIepaiuA OTpHAaHNA (pasdyMeeTCH, IPH BTOM e HCKILIO-
YaeTCA, 9TO B HY T P H OTPUIAEMOT0 BEIDAJKEHHA HAXONAT-
CA W ApyTHe OTpPHUIAHEA).

Ecau renepp A=A (a,,...,a,) — IpON3BOJbHOE BRPAKEHHE
Gynesoil anrebpsl, To, UpuMeHsA Upemioskenue 4.6 Ko Bcem
OTPHIIAHHAM, BXOJAIHM B BHpa)keHHE A, a 3aTeM HCIOIb-
3yd Teopemy 4.7, MBl IIDHEM K CIeLYILIEMY IpeyJIOKeHn0.

4.8. Jwboe evipascenue A(a,,...,a,) 6yaeeol aszebpu ¢
ROMOWLI0 MONCOECNBEHHBLL COOMHOULEHULL, CYWECBYNUUT &
amoll axeebpe, moscem 6umb npusedeno & svlpascenuio B, no-
CIMPOCHHOMY U3 NEPEMEHHBL Qy,..., &, U UT ompuyahui c
nROMOWbBIO 00HUT AUWLDL YMHOWCEHUT U OusvionKyul.

Hasosem BHpayienne B, ykazamHoe B Teopeme 4.8, Ges-
uneepcroli gopmoti mcxopmHoro BrpaxenumA A. Teopema 4.8
yTBep:jaeT, 9o mo6oe BIpakeHHe OyneBoii aare6pal Mo-
seT ObTh MpHBeeHO K OesmHBepcHOM QopMe,

Ormerum opHo 060Cmenne 3aKOHOB AMCTPHOGYTHBHOCTH,
oonyaemoe INyTeM HOCJENOBATeNHEHOr0 HPHAMEHEHHA TOM-
nects (6) u (7) B coveTaEnm ¢ 3aKOHAMH KOMMYTAaTHBHOCTH:

4.9. ITIpoussedenue A, A, ... A,, Kaxduil comnorcumens
KOMopozo f84lemcs OUIsIOHKYUCE HEKOMOPO20 YUCAa YACHOE:
Aj=a,va,v...vay (i=1,..., ), osxcHo npeobpasosams ¢ pas-

) SHAK ¢=» uKTAeTCA «eCTh 0O ONpeJedeHHION, 4DPABHO HO
Dt
onpeAeneHnm».
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HYHO eMy OuIBIOREYLI0 nPOoUsseden Uil @y )0 Byfyreo2r Qg0 GAMBLE
daa 6ce603MONCHOT HABoPos 3Haverull J, f,...,J,. Jussionkyuio
B,vB, v...vB,, kaiduil wien komopold npedcmasisem coboil
npousgedenue HeKomMopo2o 4ucaa comrowcumenes; B,=b;b,,...
v iy, (i=1,...,m), moxcHo npeobpazosams 6 pasuoe el npousse-
denue Oussiomkyuil b, 5V b, AN b, 7,0 63RMBLL 041 6ces03-
MONCHVLE HA6Opoe 3HA%eHUT [, juveer [

Hanprmep, srpaskerne (a,va,) (a,va,) paBHAeIca BHpa-
JKeHUI0 a,a,va,a,va,a,va,d,, & BEpas;kenne abvbc paBmsaercs
pripaskennio (avb) (ave) (bvd) (bve).

llepefineM Temepr K YCTAHOBJIEHHI0 CHCTEMH OCHOBHBIX
TosfecTs B aarebpe Meraaxxmuua.

Henocpencreennoll mpoBepKoil ycraEaBauBaeTcd, ITO JJA
CIOKeHnA H0 MOAY/MIO [iBa, KaK W [AJA YMHOKEHHA, HMEiOT
MECTO SaKOHB KOMMYMAMUSHOCIU U (CCOYUAMUSHOCIU:

zy=y+=z 5=y (22)
zt(ytz2) ==ty +z =z{yz)=(zy): (23)

Nmeer cuny Oducmpubymuenviii 3akon 048 YMHOMHCEHUSR
nO OMHOWEHUIO K CAONCEHUIO:

z(y+2)=zy -t 2z (24)

B camoM pese, Kak JeBadA, TaK W mpapas 9acTH 3TOTO pa-
BeHCTBA PAaBHEl eJUHHAIE TOTJa H TOJBKO TOTHAA, KOTHa T pa-
BeH 1 M B TOYHOCTH 07]HA H3 IePeMENHHX ¥ MM 2 TaK)Ke paB-
Ha 1. 3aMeTmM, 9TO 3aKOH AMCTPHOYTHBHOCTH [{JIA CIOKEHAS
II0 OTHOIOEHHNIO K YMHOXEHHK YXe He HMeeT CHJIHI.

JuA onepanmii ¢ KOHCTAHTaMH HEeOC peJCTBeHHOH IpoBep-
KO Ierko ycTaHaBIMBAIOTCA CIEAYIOIIHE TOKIecTBa:

i l—=2, @:0=0, zt+0=ua (25)

Henocpencreennoit mpoBepKoil ycTAHABIMBAETCA 3QKOH
npusedenus nol0OHVT uAeH08 NPU CA0KCEHUW, & TaKKe U
30K0H udemnomernmuocmu Gan YMHONCEHUA:

z-+z=0, 26)
rr=—1. (27)

Bumoncamniie Toskgecrsa (22)—(27) mMm OymeM HashBaTh

OCHOSHBIMU Modcdecmeamu aqzebpu Hezarkuna.
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PaccMoTpuM Teneph BBaMMOCBA3H, CYMIECTBYIOIIYIO MEHIY
oneparuaAMn Gymepoil aare6pel m aare6pn JHeraiakupa, maa
9ero BBefeM 00beMHEHHYIO aarefpy, WCIOIb3YIOINYI0 oOIle-
paluM O TPHIAaHHA, JH3BIOHKIHH, YMHDOIKe-
HHS M CACOEHHSH MO MOJAYJII JBa,.

HenocpeacTeennoil mpoBepkoil (HOICTAHOBKOM pPa3THIHEIX
BOSMOKHHIX Ha0OpOB BSHAYEHWH NEepeMEHHBIX) YCTaHABIH-
BaIOTCH CIENYIOLIME TOKECTBA:

z=1-1uz, (28)
TV Yy =124y 2y, (29)
z-fy=zyvazy (30)

ITepBHe nBa M3 3THX TOJECTB O3BOJAAIT IpeobpazoBaTh
moboe Bhpaskenne Oysepoil amre6psl B paBHOe eMy (mpep-
cTaBlAwIlee Ty ke camMyl Oynery (YHKINIO) BLIpaskeHue
aare6pn YHeramxuna. Tompecrso (30) mosBoasier ocymiect-
BUTH 00paTHEI mepexol — oT Bhipakenus B aareGpe fHeram-
KHHA K PAaBHOMY eMYy BHIpasKeHHI0 OyJieBoil amreGpmr.

Paccmorpum mpumepr: npeo6pasoBanuil BHpakeHuil Gye-
Boit amre6ps B paBHBle MM BHIpa)keHHMA anreGpni jHerau-
KUHA, & TAK/Ke IPAMEPH MpeoGpasoBaHuil BHIpAXEHT B all-
rebpe fHeranxnna B paBHHe UM BolpaskeHns GyaeBoil anre6pL.

[Ipumep 1. Bupaskenne z vy mpeo6pasoBath B BHpa-
keHHe aiureGpH fHerankmna u ynmpocTuTh MOMyYeHHOe mOcJe
npeo0pasoBaHUA BHpaskeHUE.

Pemenne. Mcnoabsys romxpectea (28) m (29), mMm mo-
ygaeM:

zvey=14(142) 214+ 9+ (142)z(14-y).
Toxpecta (22), (23}, (24), (25) m (27) mnosmoasor
npeolpasoBaTh MOMYyYeHHOE BHIPA/KeHHE B BHA
1414242 tay+atotaytaoy.
[Tockonbky 14-1=0, z4-2=0, zy-}+2y=0, 10 B cuny
TopecTBa (20) MBI MMeeM OKOHYATENLHO:
1+14tztztaytzt2tayt-ay=ay.

Mpumep 2. Bupamenue (z-}1)y -+ (z-+1) mpeo6pa-
30BaTh B BEIpaykeHHe OyneBoll anre6pLl M yNpPOCTHTH MOMy-
YEeHHOE BHIPAKEHHUe.
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Pemenue. Vs coornomernit (28) u (30) BrBOZmM:

(@ 1)y+ @+ )=y +T=2y -2vay =

Monpaysach OCHOBHEIME TosKpecrBaMu OyixeBoil axre6pH,
[o cNefiHee BHpa)KeHHe Jerko mpeoGpasoBaTb B BHJ

(;v Y)zvryr=(zvy)zv0=
.—_-(xv—;l;):z.-:xa—:vg;E:ngE:}y.

3aMeTHM, YTO eCJE B HMCXOLHOM BepaxkeHmE (z-+1)y +
+(z-+1) MEO:KATENE 21 BHHECTH 32 CKOOKY, TO HONYYUTCA
pupaskense (z-+1)(y+1), xoropoe Ha ocHOBe TO:KMECTB (22)

u (28) cpasy mpeoGpaayercs B BHA TY.

§ 5. Hopmanbubie dopmb

OcHoBHO¥ meabl0 HACTOAN{Ero maparpaga ABJIAETCA yCTa-
HOBJIeHMe HEKOTODHX CHeNHAaJBHHX (PopM Brpa)keHuil B Oy-
neBoii anre6pe m B aareGpe fleraikmna, K KOTOPHM MOKHO
cBecTu dob6oe BHpaseHAe B 9TEX aiareGpax.

Haunem mamu paccyspuenns ¢ 6ynesoit anreGpu, u mpexje
BCETr0 BBefleM TOHATHA IACMEHMADPHOU OUSBIOHKYUL M 34€-
MEHMAPHO20 NPOU3CEFEHUA.

Oaemenmaprnoll Ousvionkyuell Hasvleaemes  evipaicerue,
npedcmasasioujee co6ol0 OuavlonKYul0 4106020 KOHEWH020 MHO-
dcecmsa NOnAPHO PA3AUNHBET Mencdy cobor 6Yx8, nad wacmoio
EKomopuz (0simb moxcem, nyemot uaiw, Haobopom, codeprcauyeli
ace Oyxew) nocmagaeHbl wepmouku (3HAKU OMPUYAHULR).

K umcny sieMeHTapHEX AEILIOHKIME ME OGygeM OTHOCHTE
TaK)Ke BHPA;KeHHA, cOCToAmMe W8 ofHo#t GYKBH (¢ oTpHma-
HueM ma®m Ges oTpmImaHmMA), A& TAKKe KOHCTAHTY HY J b.
Cunraetcs, 9T0 B IepBOM ¢ydae ME EMeeM J[eJ10 ¢ RH3BIOHK-
nuefl OfHOTO WiIeHA, BO BTOPOM — C AU3BIOHKOUeH mycToro
MHO;KeCTBA WIeHOB. J[MaBIOHKIWI0 mycTOoro MHOMKECTBA die-
HOB MH, IO oIpefeneHuio, GyyeM CUMTaTH BCerja paBHoH
HyIIO.

B cmny npuBeneHHOro ompepeleHHA BJIEMEHTAPHBIMH
RU3BIOHKNUAME OynyT, HampuMep, BHpajKeHHA:

0, z,, zvy, avbve, zvy.
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B 10 e BpeMs BHIpaKeHHA:
r,vr,vz,, avbva

He SABIAIOTCA JJIeMEHTAaPHBIMH JAHIBIOHKIHAMH, HOCKOJbLKY
B IepBOe BbIpaKeHHe ABaKAL BXOAUT OyKsa r,, a BO BTO-
poe — ABamAH BXoAuT OyKBa a, OpuieM OjdH pas C OTpHU-
IaHueM, a BTopoit pas — Oea oTpunaHus.

IaemenmapHbln npoussedenlier Hasbieaemces ewpavcerue,
npedcmasanioujee cobow npouseederue 106020 KoHeuH020 MHO-
KHCECTEA NONAPHO PA3AUNHBLT Mexcdy cobol byke, Had wacmblio ko-
mopur (6wmy moxcem, nycmol uau, Haobopom, codeprcaujett
ece OYKeB) nocmasienbl uwepmouku (SHAKW OMPUYAHUSR).

K umcny omementapHBIX mpouaBefeHmi MH Oyaem Taisxe
OTHOCHUTDb BBIpQ;KeHHA, COCTOAMMNe U3 ofHo# G6yKBH (¢ oTpu-
IaHueM MM 0e3 OTPRIIAHHA), a TaKKe KOHCTAHTY e ]| U-
Huna. Jusg a1oil meam ycaoBEMCS NpOM3BeneHUsI, COCTOHA-
mye M3 OAHOrO COMHOMHTENA, CYUTAaTh PABHHIMH 3TOMY CO-
MHOM{HTENI0; YCJOBHMCS TAKKe DACCMATPHBATL B KauecTBe
dlleMEHTADHEIX NPOH3BEJleHNs, COCTOANAe W3 MYCTOTO MHO-
JKEeCTBA COMHOMKHUTeNell, W cauTaTh UX, N0 ONpPEAEIECHUIO, PaB-
HBIMH €1UHHIIE.

B cuny npumenenHOro onpepejeHHsa K 9HCIY BJeMeHTap-
HEIX TPOU3BEJeHWHl OTHOCATCHA, HANpPBMEp, BbIPAKeHUA

1, z, zy, ax, =zyz.

B 1o e Bpema Bulpamenus

Y, ywy, iz

He ABJIAIOTCA dJeMeHTAapHBIMU LpoU3BejieHUsAMH, 160 B mep-
BOM Ciydae BHAK OTPUI@HUA CTOUT HAJ BCEM BHIpA;ieHHEM
(a He Hap cocTaBiagOmMEMH ero OyxBamd), BO BTOPOM 4 B
TpeTheM CIydaAX B BLIPAMKEHHA ABAME BXOAAT OfiMHAKOBHIE
Gy KBHL.

dneMeHTapHEE MPOU3BENEHUS U DIEMEHTAPHLIE JU3BIOHK-
IIHu, OTJIHYAINUuecsa TOJBKO II O p AT KOM p acimolJo-
MEeHHUA dYJeHOoB, MH B jaabHeimem He Gymem pas-
JIUYATE,

YenopuMcs OYKBH U UX OTPHUAHUA HABLIBATE NEPEUNHBLMU
mepmany. Herpynuo pmoxasaTh crepylomee mnpeaoskenue.
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5.1. Husvionkyus 2106020 wlicia nepeuyHbE MepMos pasHa
aubo edunuye, aubo azemenmaprnoii dusewnkyuu. IIpousse-
denue 1100020 YUCAT NEPEUNHELE MEPMOE PABHO AUGO KYAI0, 4LOO
JACMEHMAPHOMY RPpOU3BEIEHUIO.

B camom peme, ecanm B HEKOTOPYIO JUBBIOHKLUIO IepBHY-
HHX TepMOB Kakaa-nmubo OyksBa BXOAHT BMECTe CO CBOHM OT-
puULlaHHEM, TO, B cHay Tompgectsa (13) m mpeanoserua 4.2,
BCA AM3BIOHKIUA paBHA eIuHANE. B IPOTHBHOM ke caydae,
HCIOJB3Y A TpeAoKenne 4.5, MbI cMOKeM IPABECTH PaccMOT-
peHHYI0 AN3BIOHKIHUIO K HIEMEHTApHON AU3BIOHKIWH. AHa-
JOTHYHOE PACCY/KAeHHe HeTPYNHO NPOBECTH U OTHOCUTEIBHO
IIPOU3BEACHNS NePBHIHKIX TEPMOB.

BrepeMm Temepd ciaepyiomee BazkHoe onpejeneHue.

5.2. Jusswonkmusrol wmopMassroll PopMoli Hasvieaemcs
Ousvionkyua 4106020 KOHEUHO20 MHONCECMEA NONAPHO PA3AUM-
HYZ 3/eMeRmapruy npoussedenuti. Konsonkmusnoli Hopmais-
Hoil gopmoill nasvieaemes npotagedenue 1106020 KOHEUHO020 MHO-
HECMBa NONAPHO PABIUNHRL IAEMEHIMAPHUI OUBIOHKEYUL.

3aMeTHM, 9TO B TOM OTpPe[eJeHHN He MCKIOYAeTCA ClIy-
4aii [U3BIOHKIAHA 1 IPOH3BeJeHNI MyCTOr0 MHOKECTBA 1ICHOB
WM MHOKECTBA, COCTOAILEr0 U3 OLHOr0-eJHHCTBEHHOTO YeHa.
Taxkmm o6pasom, komcraura 0, mampumep, MOMeT paccmarT-
pEBATbCA KAaK AU3BIOHKTHBHASA HOPMaJapHasg Qopma, mpex-
CTAaBIAKIAA c000I0 AUABIOHKNUIO MYCTOTO0 MHOKECTBA 3Jle-
MEHTAPHHX HpoussemeHnii, nu6o KaK KONBIOHKTHBHAA HOp-
ManbHas Qopma, mupexcrapasAlomas coboi0 IPoM3BeleHue,
cocToAlee U3 ONHOU 3jieMeHTAapHOH NU3BIOHKIHK 0 — ousn-
WHKIUH OYCTOr0 MHO/KECTBA IePBHYHLIX TepMoB. AHAaJOTHYHO
KOHCTAaHTA | Talsie MOJKeT PacCcMaTPUBATHCA H KAK KOHBIOHK-
THBHAs, U KAK AN3BIOHKTHBHAS HOPMAIbHAA dopma.

CnpaBegausa clieylomasi Ba;KHAS TeopeMa.

5.3. Cywecmsyem edunviii Koncmpykmusnull memod, nos-
soasiowuli das a06020 ewpaxcenus Oyaeeol aseebpvl Hailmu
PasHbie emy OGU3BIOHKEMUBHYI0 U KOHBIOHKMUSHYI0 HOPMALLHYIO
Popmy.

Tpe6Gyemurit KoHeTpyKTUBHBIN TpueM MO;KeT OHTH OCTPOEH
crepyomum obpazom. Ha mepsoMm sTame ¢ MOMOINBI METO/d,
VCIOJH30BAHHOTO NpH JO0KA3aTeldbCTBe NpeRNoskeEHd 4.8,
ncxonuoe Bupaskenne G=G(z,,...,z,) npeofpasyerca B paBHoe
eMy BEIpakenme F, mocrpoernoe u3 OykB z,,...,Z, u UX OTpH-
HAHUf ¢ MOMOMEK OfHAX JWMEL YMHOKeHHN M JH3BIOHKIMI,
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Ha BTOopoM ®Tame mocienoBaTeJabHO, NAr 3a IaroM, Ipu-
meHsAeTcA Teopema 4.9. IIpexmosoxnm BHagade, 9T0 HAM Tpe-
Oyercs NpMBECTH BHpAMEHHe K J H3 b HKTHBHO i
HopMaabHOoH ¢opwme. Ecam supamenme F =He
COJIePKAT JU3BIOHKIHUY, TO OHO ABJAETCH, 0YEBHAHO, NIPO-
u3BeleHAeM DepPBUYHHX TEPMOB H ¢ HOMOINBIO IPEJIOKeHHS
5.1 Moker OHTH aub0 CBeleHO K HYJIO, Ju60 K BIeMeHTap-
HOMY NIPOM3BE/leHHIO, TO eCTh K HEKOTOPOMY HaCTHOMY CJIy-
9410 AN3BIOHKTHBHOH HOpMAJBHOH GOPMEL

B obmem cayuae GypeM HpAMEHATHh PEAYKIHIO, IPEACTAaB-
JsAd BHpaxkeEWe F B BUAE JUBBIOHKLHHM YJAEHOB, KajKIHMA U3
KOTODHIX COflepHUT Me HbIMMeée YHCJIO JHU3DIOHK
i ¥ #1, 9eM ucxopHoe Bupaxienue F. flcHo, 9TO, OCymecTBAAA
nono6HyI0 PEeIYKOMI0, MH dYepe3 KOHEYHOE YHCJIO INATOB
NpujieM K JAM3BIOHKIHM BHpAaKeHN#, He CONEPIRAMMX JH3DB-
IOHKIAH; TaKAe BRPayKeHNA, KaK OHJIO HOKAa3aHO BHINE, CBO-
naTca au60 K Hymo, ambo K 9JIeMeHTADHHM KpOHS3Be-
penuaM. Bulpacweasn Hyan u o0befHHAR ONEHAKOBHE
wiens (cM. npepnoxenud 4.1 ® 4.5) AM3BIOHKOAM, MH TpH-
IeM, OYeBHAHO, K JM3BIOHKTHBHOH HopManbHO@ dopme.
Heno, Taxnm o6pazom, CBOFHTCH K HAXO0MJEHHI0 METOMNA
PeAyKIHN.

Pegyknms BHIOJHATCA TpPUBHAJALHHM o00pasoM, eciaH
BHpaskeHHe F mpejcTaBifeT co(00 NH3LIOHKOHUIO He MeHee
9eM IByX WieHoB. B npormBHOM caydae Bmpayenme F oG-
3aTeABHO ABIAETCA IPOM3BE/IeHNEM HE MEHEe 4eM JIByX COMHO-
wureneit: F=F F....F (n=2), Ecau B Bupamenun F umeerca
He MeHee YeM OJiHA AM3BIOHKIWA, TO MOMHO NpEANoJaraTh,
O9YeBH/IHO, UTO XOTA OH OAMH H3 COMHOMKHTeJel aABaAeTcA
JH3BIOHKOUe He MeHee UeM [BYX WIEHOB. "

B raxkom cayvae, mpuMenas K mpomapenemmio F F,...F,
Teopemy 4.9, ME mpefcTaBAM €ro B BUJie {U3BIOHKIAY YIEHOB,
KaKAHHA B3 KOTOPHX COle[KAT MeHbIIee YHC/I0 NH3BIOHKIMI,
9eM HCXOAHOe BEpaskenne F. Tem caMBIM a1 ciIydas IUSBIOHK-
THBHHX HOPMAJBHHX J0pM peiyKIuA OpoBeleHa.

Crnyuaii KOHBIOHKTMBHEX HOPMaJbHHX ¢opm paccMaTpm-
BaercA ToUHO Tak xe. TodbKO 9To mMpoBefeHHOE [OKA3ATENb-
CTBO, €CJIM B HEM BCIOJy 3aMEHHTH [U3BIOHKINA HAa IPOH3Be-
INeHHA ¥ Hao00OpoT, CTAHOBUTCA JIOKA3aTeJBCTBOM 5.3 mJA
clAydasd KOHBIOHKTHBHO# HopmaxbHOH ¢opmul. TeMm camuim
TeopeMa 5.3 NOJHOCTHIO JOKA3aHA.
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Cuenyer 3saMeTHTh, 9TO BBH/Y IPHHATOr0 HAMH OIpefele-
HuA NOpPARKA felicTBuil B 6ynesoit anre6pe onucaHHKIT OpHEM
DpHBEeJEeHHNA K [JHBBPOHKTHBHOX HoOD-
MaadbpHONX ¢$OpDMe CBONHTCA K IOCIEHOBATEIHBHOMY
PACKPHTHIO (B COOTBETCTBHH ¢ IePBHIM ANCTPHOYTHBHEIM 3a-
KOHOM) BCeX CKOOOK B BHIPAjKEHHH, KOTOPO® COJIeDHUT 3HAKH
OTPHLAHHA JHIIb HAJ CHMBOJAMH IEPEMEHHHIX, C IOCJIe-
AYIONUM HCK/II0YeHHeM HyJed n o0beMHeHHeM paBHEIX Wie-
H0B. PacKpHTHE CKOOOK IPOM3BOAUTCA TOYHO TAK e, KAK U B
oGrIgrolt anredpe.

[IppBegesse K KOHBPOHKTHBHOMN HOP-
MaaTbHOH ¢ OpMe He fONyCKAST NpAMOA AHAJNOrHH C
NeACTBHAMHA, NPHHATEIME B O0HYHON (mKoJBHOI) anrebpe,
¥ OCYIIECTBJIAETCA B CBASH C 3THM Gosee YOPMANBHEIM IpHe-
MOM, B TOYHOM COOTBeTCTBHH C HOCIe[O0BATeAbHOCTBIO Jei
cTBAM, ONHCAHHON B [0KA3ATEILCTBE TEOPEMH O.3.

PacemoTpuy B BHfle IpHMepa IPOIECC NPUBSEHUA K JH3D-
OHKTABHON M K KOHBIOHKTHBHOH HODMaibHO# ¢opMe BHpa-
MKOHHA!

fD——f(xy vV yz) TU.

Ha nepsom aTame oNyCKaeM 3HAKH OTPHIOAHAA HEMOCPEH-
CTBeHHO HA [epeMeHHHEe BXOMMMmUEe B BHPAIKEHUS:

f=(zyv yz) (x vu).
PackpuiBaa CKOOKA, MBI HpHAeM K AU3BIOHKTHBHOH HOp-
manbHOI dopme:
f=zxyveyzveyuyv yzu.

91a ¢opma pomyckaer AanbHeiimEe yIpomeHHA (HaOpuMep,
ee TPeTHil 4eH NOrjaonaeTcsa NepBEM); MH, OlHAKO, He Gymem
AOBOAUTL 10 KOHIA ITHX YIPOMIEHNI.

[pn npuBefennd K KOHBIOHKTHBHOH HOpManbHOH dopme

IpEMeHEM TeopeMy 4.9. K BEpaxkemui0 (Tyvyz)(zvu):
f=layvyz) (zva)=(zvy)(eva) vy (yv2)(zvu)=
=(zvy)(@va) (yva) (zvu).

IMocnensee M3 NOAy4eHHHX BHPAKeHHE NPEJCTaBIAST
co6oll KOHBIHKTHBHYH HOpMAIbHYH Hopmy.
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B nanbmefimnx paccy:jennax OyjeM IpennogaraTh Quk:
CHPOBAHHEIM HEKOTOpOe MHOKecTBO M OyJeBEIX NepeMeHHEIX
Z,, ...,Z, (00HIYHO B KawecTBe TAKOT0 MHOKeCTBA BHIOHpaeTCH
MHOFKECTEO apryMeHTOB TOWl Wim uHOW OysneBoit QyHKIuM).

Saemenmaprble OuavionkyUL  (COOMEEMCMEEHHO JAEMEH~
maprble npou3sedeHua) HA3VEAIOMCA KOHCTMUIMYEHMAMU HYAR
(coomeemcmaento Komcmumyenmamyu eduHuyb) 0aa Oannoz0
muoncecmea M Gyaeelx nEpPEMEHMULLT, €cal OHU codepicam
(1ubo e npamom, aubo 6 UHEEPCHOM 8UOE) 8ce NEPEMEHHblE U3
muoxcecmea M.

Jlna nepeMeHHEIX Z,, ..., T, IPOUBBOILHYIO KOHCTHTY HTY
HYJIA MOKHO NPEJICTABATDL B BUAE T,VZ,V...VZ,, 3 OPOU3BOIL-
HYI KOHCTUTYEHTY eNHULL — B BUJE T, Z,...Z,, A€ T; 08~
Badaer mubo z;, mubo z, (i=1, ..., n).

Herpynno yGeaurscsa B ToM, 4T0 j1A M000f KOHCTATYEHTSH
enuuuIE K cymecTByeT OjuH H TOJBKO oyl Habop a 3HaYeHni
nepeMeHHHX, BXOAAMUX B K, HA KOTOpOM 9Ta KOHCTHTYEHTA
obpamaerca B epunnny. B camowm nene, eciu K=z, z,... En,
T0 Habop a=(a,, Q,,..., 0,) TOTJla ¥ TOIbKO Torja obpamaer
K B enmnuny, xorma i-A KOMIIOHEHTa «; Ha0opa a AJA Beex
i=1, ..., n o0pamaeT B eIVWHUIY COOTBETCTBYIOMHUH COMHO-
RUTeTb I; U3 YHCI3 COMHOMKMTeNeH, COCTaBIANIAX JAHHYIO
KOHCTHTyeHTY (cM. mnpenaoiienue 4.4). ITuM ycaosmem
Kaykj|aA KOMIOHEHTa «; (a caepoBaTedbHo, U Bech HaGop a)
onpenenAeTcs ONHO3HAYHO: ecau Z,=z;, To =1, ecam
z;=z; 10 @;=0. IlocTpoennrrii Taxum oOpazom Habop «
U KOHCTHTYeHTa eIMHHOE K, KoTopaAa Ha 3ToM Habope 00
palaeTcA B eIHHNILY, HA3LIBAIOTCA COOTNEEMCIMEYIOWUMY OpYe
opyey-

AnazornunsM 06pasoM A BCAKOH KOHCTUTYEHTH HYIIA
R=z vZ,v...vT, HMEeTCA OfMHE H TONBKO ONMH coomeemcmay-
rowuii smoti koncmumyenme Habop B=(f,, ..., P,) sHauvenuii
NepeMeHHBIX Z,, ..., Z,, HA KOTOPOM 3Ta KOHCTHTYeHTa DaBHA
Hymo. B cuny npennoskenua 4.2 ns aTol nenu Hajo BHGpaTh
sHavenue B,(i=1,2,..., n) paBHBIM HyMO, €CJIM I,;=2;, H paB-
HHIM e[[HHUIe, eCIN T, =I,.

YcnosuMca HyMepOBATh KOHCTUTYEHTH HYJAA M e[ WHUIE
¢ TOMOUIBIO TeX jKe HOMEpOB, YTO H COOTBETCTBYWINWE HM
ualopu 3HAUEHHii MepeMenHbIX.
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IIna nocrpoenms Oynepoit anre6pH cymecTBeHHOe 3HA-
geHHMe YMEIOT IOHATHUA cosepuierHoll JUSBIOHKEMUGHOU W co-
BepULEHHOUL KOHBIOHKMUBHOW HOPpMALbHOU opMb:

Husvionkmuenos (coomeemcmeenno KOHBHOHKMUSHAL) HOp-
MANbHAL POPMA HA3BIEALMCA COBEPULEHHOLL, eCAU 8Ce COCTNABAL~
jowue ee 3leMEeHMApHue npoussederus  (coomeememeenHo
anemenmaprvle OU3BIOHEYUL) R6AKI0MCA  KOHCMUMYeHmamu
eOuruyBl (COOTMBEMCMBEHHO  KOHCIRUMYEHMAMU HYAA) 044
00H020 U Mozo e mHoxcecmea M nepemennwvir. Cosepuennas
dussionkmuenas (KOHBIOHKMUSHAA) HopMasbHas Popma Ha-
avleaemca  CoeepWEHHOU  Oudvlionkmuenoll (coomeemcmeenHo
KOHBIOHKMUGHOU) HopmadabHol dopmolr Oyaesoli dynryuu
f=fx,, ..., x,), ecau ona pasna smoii Pyrryuu u ecau Muo-
HCECTNBO COCMABAAIOWUL ee NEPEMEHHBLT cosnadaem ¢ MHONCE-
cmeoMm apaymernmoe PyHEYUU f.

CrnpaBefauBo CleAylONiee BAMKHOe MpeIoKeHne.

5.4, Jwbas 6ysesa Pynryus umeem o0HY U mMoabko 00HY
COBEPULENHYI0 OUBBIOHEMUBHYI0 HODMAALRYI0 fopMy, a makdice
OOHY U MOABKO O0HY COBEPULEHHYIO KOHBIOHKMUBHYI HODMALb-
nyo gdopmuy.

HeiicteuTensno, mycts f(z,,..., ,)— TpousBoabHas Gy-
neBa Qynruusa. Hepes f; 0003HaunM 3nagenne 310l PyHKLEN
Ha [-M HaGope 3HaveHuHl nepemeHHHX, depesd K,— xomcru-
TyeHTy ejuHHIb, a deped R, — KOHCTUTYeHTY HYJs, CCOT-
nercrayiomue sromy mabopy (i=0, 1, ..., 2"—1).

OGo3naTum 9epe3 @ COBePIICHHYIO JH3BLIOHKTUBHYIO HOP-
vanbuyio opmy f K vf K v...vfer_ K 91, a 9epes y— cosep-
MeHHYI0 KOHBIOHKTUBHYI0 HOpManbuylo dopmy (f vR )(f,vR,)
wo(for—yvR2n_1). B coorBercrBmn ¢ nmpepmoskenusamu 4.1, 4.2,
4.3 m 4.4, Mmoxuo caTaTH GOPMY ¢ COBIAAMIMEH ¢ AU3BIOHK-
oueil Tex KoucTHTyeHT K, nud KoTOPBIX COOTBETCTBYIOINHUE
sHaveHusa Qymkmun f, pasan 1, a dopmy P cosnmaparomeit ¢
TponsBeflcHNeM TeX KOHCTHTyeHT R, nas KoTophiX cooTBer-
cTBylomue spadenus Gyukuun f, paBubl 0.

Hakx dopmy ¢, Tak u dopmy Y MOMHO paccMaTpUBATh
KaK HeKOTopHe (QYHKINH NepeMeHHHX T,, ..., Z,. Ha i-M
naGope mpt Oynem mmers K,=1, K,=0 (npu j+i), R,=0.
R,=1 (upn jsi). Ucmonbays cHoBa TpeaorieHus 41, 4.2,
4.3, 4.4, MBl npuxoauM K BHBOAY, 9TO 3HAYEHUs QYHKIMN
¢ n 1§ Ha [-M Habope coBHmajamT ¢ f;, TO eCTh CO 3HAYeHHEM
pyuknun f Ba {-m HabGope. BBupy mpousBoabHOCTH Halopa
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OPHXOAHNM K BHBOIY O DaBeHCTBe MeJy coboil Bcex Tpex
¢yaxmuit f, @, P CrnemorarenrbHO, COTAACHO OHPEJeNeHHI0
COBEepPIIEHHKX HOp.AJNBHKEX (opM, @ ABJIAETCA COBEpIIEeHHOH
AN3BIOHKTHBHOH, & Y — COBepIIeHHOH KOHBIOHKTUBHOH HOP-
manpHO# dopmodt dymruumm f.

IlponsBsonbEy0 COBEPIIEHEYI0 AGIBIOHKTABHYI0 HOPMalb-
Hylo dopmy & GYHKIUA f MOKHO, OYEBHHO, 3ANHCATh B BH/IO

g,,K,, v K, v.vgn_  Kp_,,

TAE Zo» &yr -v» &y7-,— KOBDOHLAEHTH, paBHHE eJHHHIE HJH
HYJII0 B COOTBETCTBHN C TeM, BXOJHMT HJIH He BXOJHT COOTBET-
CTBYIOMAA KOHCTHTYeHTa B samaylo dopmy E. Ha i-M maGope
8HaYeHMH IlepeMeHHHX 3HavYeHHe (opMH E paBHO, KAK He-
TPYOHO BHAeTsh, &, C mpyroi cTOpoHH, IO yCIOBHIO, 3HAYe-
mua ¢yEKnuE f B GopMH § HO/KHH COBIAjaTh Ha BceX Habo-
pax. CnepoBartenpHo, pmafa JjmoGoro | cnpaBepanBo g,=f;
Tax 4ro dopma f coBmagaer ¢ dopmo# ¢. Beupgy mpomsmois-
HocTH BHOOpa § aTo 03HAYAaeT eNUHCTBEHHOCTH COBepIIeHHOH
AA3BIOHKTHBHOH HOpManbHOH ¢opme. EgmmcteeHHOCT: CO-
BepUIeHHOH KOHBIOHKTHBHOH HOpMajbHON (oOPMH HOKA3H-
BaeTcAd COBEpPUIEHHO aHajormyHo. Tem caMeM Teopema 5.4
DONHOCTHI0 JOKa3AHA.

PaccmMoTpuM Temephr NpPOH3BOJBHYI0 [H3BIOHKTUBHYIO
HOpDManbHYI0 GOpMy ¢ OT DepeMeHHHX Z,,..., Z,. LlycTs He-
KOTOpO@ »JAeMEeHTAPHOe HPOM3BENEHHe D, BXONANEE B BTy
dopmy, He CopepKUT Karoii-1mbo W3 MepeMeHHHIX Z;, HANPH-
Mep, MePeMEeHHOH Z,; TOIJa ero MOKHO 3aMEHHTh PaBHHIM eMy
(8 cmay Tompect (13) m (11) m3 § 5) Bupaskenmem p (z,vz,)=
=pz,vpz,. [IpofomKan aToT mpomecc OTHOCHUTEILHO OCTANb-
HHIX ITepeMeHHHX MHOKeCTBa Z,,..., Z,, He BXOAAMMUX B TO HJIN
HHOE 3JeMEHTApHOE TPOM3BejleHAE, MH MOCNE NOBTOPEHUMSA
9TOli mpolleflypH HEKOTOpOe KOHEYHOe YHCJIO0 Pa3 HOoJyYHM
COBEDIIeHHYI0 [ HM3BIOHKTHBHYIC  HOpMajabEyK  dopmy
BHIDAJKEHUA @, IOCKONIBKY B KaK[0e COCTABJIAIOIiee ee
dIeMeHTApDHOE Hpom3BenieAne GyayT BXONHTE Bc e Oyk-
BH & vevs Tys

HasoBem onmncamukd mpollecc I pABEeg e HHAe M (Ipo-
HBBOJIbHOH) N UBBPHWHKTHBHOH HopManbHOM
bOopMH 9 K COBepmMeHHOMY BHIY.

AmnanorgaasM 00pasoM MOKHO MOCTPOUTH TIPOLECC I P H-
DefeHHSNA