Kpurepnii moutu mosiHOTO
ITPOrHO3MPOBAaHNS CBEPXCJIOBA B
MHOTO3HAYHOM aJipaBuUTE

Benepuaukos N.K.

ABTOMAT TIPOTHO3UPYET CJEAYIONH CHUMBOJI BXOJHOIO CBEPXCJIO-
Ba, €CJIM OH BBLJAET 3TOT CUMBOJI Ha BBIXOJle B IIPEJbLIYIINIT MOMEHT
BPEMEHU.

B pabore i mpou3BOILHOTO CBEPXCJIOBA B MHOTO3HAYHOM aJjida-
BUTE HUCCJIEIYETCs BOIIPOC €r0 IOYTH IIOJIHOTO IIPOTHO3WPOBAHUS, T.€.
KOT/JIa TTPOTHO3 MTPAaBUIbHBIHN ouTH Beera. [lomyaen pe3ymabratT, mo3Bo-
JISIOIINI Cy3UTh KJIACC aBTOMATOB, KOTOPBIMHU IIPOTHO3UPYETCH CBEPX-
CJIOBO, & TaK:Ke JIOKa3aH KPUTEePUil IOYTH IIOJHON IIPOrHO3UPYEMOCTH
CBEPXCJI0BA.

KurogyeBbie cjioBa: modTH MOJTHOE MPOrHO3UPOBAHUE, IIPOrHO3U-
pyIoIuit aBTOMaT, aBTOMATHOE IIPOTHO3UPOBAHNE CBEPXCJIOB, KPUTEPHit
IIPOTHO3UPYEMOCTH.

1. BBenenne

B crarpe A.I'. Bepenukuna n 9.9. 'acanosa | 1] 6b1111 BBEIEHBI TPOTHOZUPY IO
e aBTOMAaThl — KOHEUYHBLIE aBTOMATHI, IIPEICKA3bIBAIOIIIE CBEPXCIOBO MJIN
MHOXKECTBO CBEPXCJIOB. [ 0BOPSIT, YTO ABTOMAT ITPOTHO3UPYET CBEPXCJIOBO, €C-
JI Yepe3 HEKOTOpPoe KOHEUHOe BpeMsl I0C/e HadaJia, OH HAUMHAET B MOMEHT
BpeMeHHU | BbIJIaBaTh 3JEMEHT BXOJIHON II0CJIEI0BATEILHOCTH 1107, HOMEPOM
t+ 1.

Okaszajochb, YTO MOJHOCTHIO MPOTHO3UPYEMBI TOJIBKO IEPUOINIECKUE
CBEPXCJIOBA, M3HAYAJIBHO 9TO OBLIO JOKA3aHO JJIs ABOMYHOIO ajdaBuTa, HO
B pabote [2] manHbiii pesyabrar 6611 0600IIEH Ha Ciydail k-3HAYHBIX JIOTHUK.

B paGore [3] A.A. MactuxuHoii 6bLI0 BBEJEHO HOHATHE YACTHIHOIO IIPO-
THO3UPOBAHUSI, KOTOPOE UMEET MECTO B CJIydae, KOTJla aBTOMAT yTraJlbIBaeT
CJIEYIOIINIT CHMBOJI HE 00sI3aTeJIbHO B KaKJIbIii MOMEHT BpEMEHU, HO J0CTa-
TOYHO 4acTo. B ogHoii u3 ciemyromux pador A.A. Macruxuna [4] npemb-
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SBUJIA KPUTEPHUIl YACTUIHON IMPOIHO3UPYEMOCTU ODIIEPETYISPHBIX CBEPXCO-
ObITHIT B 1BOUTHOM asicdhaBuTe. Takrke BOIIPOC IaCTUIHOTO TPOIHO3UPOBAHMS
cBepXcoObITHT MccyeoBascs B pabore [5].

BuiepBble BOIpPOC IPOrHOZUPYEMOCTH OJHOIO CBEPXCJIOBA IOIHUMAJICS
A.A. MacruxuHoii B pabote [3], B uacTHOCTH, OBLIO JJOKA3aHO, UTO CYIIECTBY-
€T CBEPXCJIOBO HE IIPOrHO3UPYEMOe HI OJHUM aBToMaToM. OMHAKO B IMO3IHAX
paborax A.A. MacTuxuHO aKIEHT JieJIajics NCKIIOYNTEILHO Ha CBEPXCOOLI-
Tusa. B maHHOil pabore 2Ke nCceayeTcs BOIPOC MPOrHO3UPOBAHUS ISl OJHOIO
CBEPXCJIOBA B MHOTO3HAYHOM aJjidaBuTe, IPUIEM He 00s13aTeIbHO ODIepery-
JISPHOTO. BBLIO BBEIEHO MOHSTHE IIOYTH IIOJHOTO IIPOIHO3UPOBAHUS — 3TO
03HAYAET, YTO aBTOMAT yraJbIBaeT CBEPXCJIOBO IIOYTH BCErla, T.. CTEIEHD
JaCTUIHOIO IIPOTHO3UPOBAHUSI paBHa eIWHMIE. B pesysbrare mojiyYeHo, 9To
HaWJIy4Ias CTelleHb IPOrHO3UPOBAHNS JOCTUIAETCsI B OIIPEIeIeHHOM KJIacce
aBTOMATOB, & TaKXKe IMMOJIydeH KPUTEepPUil HMOUTH IOJHON MPOrHO3UPYEMOCTH
OJIHOI'O CBEPXCJIOBA.

ABTop BBIpazKkaer OJiaromapHoOCTh mpodeccopy 9.9. ['acaHoBy 3a mocTa-
HOBKY 3491 W MMOMOIIbL B pabore.

2. OcHoBHBIEe IOHATUA W (POPMYJIUPOBKA PEe3yIbTaTa

BBe,[LeM OCHOBHBI€ OIIpeae/IeHud.

Iycrs B, = {0,1,...,k — 1} — xoneunsrii andasur. Yepes Ef u Ep°
0003HAYNM COOTBETCTBEHHO MHOYKECTBO BCEX CJIOB KOHEYHON JJIMHBI M MHO-
2KeCTBO BceX cBepxcjoB B ajidasure Fj. Ilo onpernenenuio OGymgem cauTaTh,
qTo 1mycToe cnoso A npunajgnexur Ef. Ilogmuoxkecrsa B naspiBaioTcs co-
bvimuamu, a ToIMHOXKecTBa EP° — ceepxcobvimuamu.

Hmuny ciosa o obosnaunm |af, o omnpejenenno |A| = 0. Ecom a —
CBEPXCJIOBO, TO |ar| = 00.

Ecin o — cBepxciioBo B andasure Ej, n — HATypaJbHOE YUCIO, TO M-
yio OykBy cBepxcsioBa « OyjeM obosHaudarb a(n), a depes « | obo3HAUUM

npeduKe JmHbL 1 cBepxcioBa a, T.e. « ] = a(l)a(2)...a(n).
n
Ecin o — cooBo B andasure Ey, |a] = m, n — HaTypajbHOE YHCIIO,
n < m, 1o 4Yepe3 |« obosHaunm cydduKe JUIMHBL N CJIOBa o, T.e. | =
n n

a(m—n+1)...a(m). Ecim n =0, To monoxkum [ a = A.
n
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B pa6ore paccMarpuBaroTcs KOHEUHbIe MHUIUAILHLIE ABTOMATELI B COOT-
BETCTBUM C HOTanuei u3 [6]:

V = (Ek, Q, Ex, 0,7, q),

rae B = {0,1,...,k — 1} — BxomHO#l u BbIXOIHOIT andaBuT, () — MHOXKECTBO

COCTOSIHUI, KOTOPOE SIBJISIETCS] KOHEUHBIM IIOJMHOXKECTBOM HEKOTOPOro (DHK-

CUPOBAHHOI'O CUETHOI'O MHOXKECTBA, ¢ : Q X Ky — @ — dyuxnusa nepexoios,
: Q X By, — Ej, — dyHKIus BBIXOJIOB, g — HAYAIBHOE COCTOSTHHE.

Ecin Ha BXOJ MHHUNMATIBHOMY aBTOMAaTy V IOJAETCs CJIOBO WM CBEDX-
cioBo x* = x(1)z(2)..., Ha BBIXOJE MOJIyYaeTCs CJIOBO WJIM CBEPXCJIOBO
y = y(1)y(2)..., u q(t) o3HAUAET COCTOsIHME aBTOMATA B MOMEHT BPEMEHH
t, To PYHKIMOHNPOBAHIE aBTOMATa 3a/1a€TCsI CUCTEMOM ypaBHEHUI

q(1) = qo,
q(t+1) = o(q(t),xz(t)),
y(t) = (q(t),2(t)),

rme t € N.

Takxke oupegesum asromar 6e3 Bbixoma V. = (Ei,Q,¢,q0), rue
By, Q, v, qo oIpenesioTcs aHAJOIMYHO OIIPEJIEJIEHHUIO BBIIIE, & QyHKIIMOHH-
poBaHUE 33/1aeTCA CUCTEMOI

{q(l) = qo,
q(t+1) = p(q(t),z(t)),

rme t € N.
QyHKIUHT @ U 1P eCTeCTBEHHO pacmmpsaiorTcs Ha () X Ky, a umenno, eciu
a € Ef, a € Ey, ToO HHIYKTUBHO OIIPEIe UM

©(q, aa) = (p(q, @), a),
¢(Q7 O[(L) = 1/}(90(% Oé), a)'

Beenem Tak:ke 0603HaYEHMS

(g, @) = (g, a1)p(g; al2) - .. (g, ),

V(g, @) = ¥(q, al1)(g, al2) .. . (g, a),

€CJI1 @ — CJIOBO, €CJIN K€ (x — CBEPXCJIOBO, TO

?(q, ) = @(q, a1)p(g,al2) ... o(q,aln) - - -,
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(g, @) = ¥(q,al1)P(g, el2) - (g, aln) - -

Ecmu o — cBepxciioBo B andasure A, To npedesom CBEpXCIOBa (v HA30-
BeM Takoe MHOxkecTBo A’ C A, 4To B cBepxciioBe (v GECKOHEUHOe YnCIo Pas3
BCTPEYarOTCss CUMBOJIBI 13 A’ 1 TobKo oHM. DTOT hakT OyaeM 0603HAYATD
A’ =lima.

Ecan ects cobbiTue R n cobbiTre nim cBepxcobbiTue Ry, To uepe3 R Ro
0603HAYNM HUX npouseedenue, TO €CTh BCe CJIOBa (CBepXCyoBa) BUja ab, e
a € R1,b € Ry (ab — KoHKaTeHanus CJIOB a U b).

Ecnmu R — cobeitue, To obosnauum R* — umepayus cobbitus R, To ecThb
R*=RUR’UR}U..UR'..., a R® — ceeprumepayus cobbrus R, R® =
{a1agas...| a; € R,i =1,2,3...}.

CgepxcobbiTie R npedemasumo asromarom V = (Ey, Q, Ex, ¢, 1, qo) ¢
IoMoIbIo ceMmeiicra F', ' C 2Q, TOTa U TOJBKO TOrIa, KOTAa JJs JII000ro
a € R, cymecrsyer Q' € F, rakoe, uro lim p(qo, ) = Q'.

[Tycrs t € N, ckazkem, uro (¢ + 1)-it cumBour ceepxcsoBa o = (1) (2) ...
alt+1)... wm caoBa o = a(l)a(2)...a(t), t' > t, yeadan aBromarom
V =(A,Q,B,p,,q), ecin ¥(qo, aft) = a(t + 1).

IIycrs o € EP°, obosnauum o,(V) = lim, ., N,/n, tae N, — xosu-

YeCTBO YTaJaHHBIX aBTOMATOM V CHMBOJIOB B cjioBe « |. Byaem rosopurs,
n
aro 04(V) — emenensv npoenosuposanus ceepreaosa o asromarom V. Ecu

a € B}, |a| =n, oboznaunm 04(V) = N/n, rae N — KOIMYeCTBO yraJJaHHbIX
aBTroMaToM V' CHUMBOJIOB B cjI0Be . Byjem rosoputh, uro o4 (V) — cmeneno
NPOZHOZUPOBANUA CAOBA (v ABTOMATOM V.

Cunraem, 9T0 MHOXKECTBO CBEPXCIOB R wacmuwno npozrnosupyemo, ecin
cyIiecTByer Takoii aBromar V', 4To cTeneHb NPOrHO3UPOBAHUS JJIsT KAXK 0
ro cBepxcioBa MHOxkecTBa R crporo Gosbiie nyssa. O6osnaunm or(V) =
a2k

Ecmum & — HeKoTOpBIil KIacc aBTOMATOB, TO CTEIleHb TPOTHO3UPOBAHUS
cBepxcobbITusl R Ha aBroMarax U3 3TOIO KJACCa OnpeleinM Kak op(R) =

sup or(V).
VeR
Byzaem rosoputs, uro apromar V = (Ek, Q, Ex, ¢, 1, qo), TPOrHO3UPYIO-

il ceepxcobniTue R, JIeXKUT B Kjlacce MPeICTaB/ISIONIX OTHOCUTEILHO R,
ecau cymmecrByer apromar Vp = (Eg, Q, ¢, qo), npencrasisioniuii R ¢ momo-
b0 HeKoTtoporo F', F C 29,

OnpenenuM HEKOTOPLIA cr1ocod 3aaHns BLIXOHOB, T.€. CIIOCOD OIMCAHUS
dyurnmm Y : Q X By — Ej. 3agaBarh BBIXOIHYIO PYHKINIO OyIeM, IIOMeYast
pebpa nuarpaMmbl Mypa — B KazKI0M COCTOSHUN OTMETHUM OIHO UCXOISIee
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pebpo. Torma dyHKIMS BBIXOAA OYIET ONUCAHA CJIEAYIONIUM 0Opa30M: eciin
y Hac orMmeueHo pebpo mo cumBosy b, b € FEj, ucxojsdiiee u3 HEKOTOPOrO
cocrosinust ¢', TO JUIs BCEX ¢ U a, Takux 4ro p(q,a) = ¢, 3HaYeHne BBIXOJI-
Hoii ynkuun (g, a) 6yner pasuo b. [ToHsiTHO, 4TO 3a1aBast TAKUM 00PA30M
bYHKINIO 9 Ui KayKJO0TO COCTOSIHUS, B UTOT€ MBI IIOJTHOCTHIO OIPEIETUM
ee. OYHKIINIO BBIXO/A, MOJYIEHHYIO TaKUM 0Opa3oM, OyjeM Ha3bIBaTb pa3-
MeverHHoU.

3aMeTuM, 9TO yraJibIBaHUE ITPOUCXOJIAT, KOT 1A BBIXOJ, B IIPEIBIIIY I MO-
MEHT BPEMEHU PaBeH BXO/y B JAHHLIA MOMEHT Bpemenu. llosromy ecitu aBs-
TOMAT IIPOXOJUT 110 OTMEYEHHON CTPesIKe, TO yrabIBAHUE [TPOUCXOIHT.

O6osznaanm 2 — kacc Bcex aBToMaToB, R(R) — MHOXKECTBO aBTOMATOB,
KOTODBIE JIEYKAT B KJIACCE MPEJCTABJISIONINX OTHOCUTETbHO R, M — MHOXKe-
CTBO BCEX aBTOMATOB C pa3MedeHHbIMU (QyHKIusMEU Bbixoza, a IMR(R) —
Bce aBroMarhl u3 R(R) ¢ pasmedeHHOl yHKIMElH BBIXO/IA.

Bynem roBopuTh, 9TO CBEPXCIOBO (v NOUMU NOAHOCNBIO NPOZHOIUPYEMO,
ecin 04 (A) = 1.

Bynem rosoputh, uro H — Koneunoe npusedennoe MHOHCECTMBO CAOS HATL
E, ecn jutst TIOOBIX (v, vg 3 H BBITIOJIHEHO, YTO (v] HE SIBJISETCS TIOJCTIOBOM
ag 1 Haobopot. Yepes M (H) 0603HaAYUM MaKCUMAJILHYIO JIMHY CJI0Ba u3 H.

IIpedcmasaernuem cBepxcyioBa 3 Ha30BEM ITOCJIEI0BATEILHOCTD CJIOB B =
{af'} rakyio, uro B = o’aj'...agr ... CinoBo o' GyjeM HA3BIBATD §-biM
2NEMEHMOM TIPEJICTABICHUS.

Haxpwmuem ceepxciioBa 3 nazosem napy (B, H), tie B — npejcrasienue
cBepxciioBa 3, H — KOHEUHOE IIPUBEIEHHOE MHOYKECTBO CJIOB.

JlaJtee onpesies MM HEKOTOPhIE XapPAKTEPUCTUKU HAKPBITHUS:

1) Yepes €y (B) 0603HATUM NOKPHIGAIOULEE MHOHCECTNEO U OLIPEJIEIIUM €TI0
CJIELYIOIIUM aJIPOPUTMOM (OTIUIIEeM i-if TIar): BO3bMeM i-blii 371eMeHT B,
ecit o € H, to nobasum ;' B € (B), ecitu HET — HUYEro He JeIaeM.
[Tocste sTOTO TIEpeEiinem K mary ¢ + 1.

Ormernm, aro €x(B) — MHOKECTBO € HOBTOPEHUSIMU, TO €CTh MOXKET
coJlepzKaThb J(Ba U 6oJiee OJIMHAKOBBIX CJIOBA.

2) C(C€g(B),n) — KOJUYECTBO 3IJEMEHTOB MOKPBIBAIOIIET0 MHOXKECTBA,
BXOJANUX B IPe(UKC CBEPXCIIOBA, JIJTUHBIL 7.

3) L(Cy(B),n) — cymmapHasi JJIMHA BCEX 3JIEMEHTOB IOKDPBIBAIOIIETO
MHOKECTBA, BXOJSIIUX B IPEMUKC CBEPXCIOBA JIJIUHBL M.

Jasee copmynpyeM OCHOBHBIE Pe3Y/IbTaThl JaHHON PabOTHI:
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Teopema 1. ITycmv asmomam V = (Ek,Q,FEg,¢,1,q0) npoenosupyem
ceeprcobvimue R co cmenenvio o, ¢ — He pasmedennas, mozda cyuecmeyem
asmomam V = (Ek,Q Ey, p, ¢,q0) 2(361/1 PasmeenHas, Komopuvili npoeHo-
supyem R co cmenenvio . Boaee mozo, ecau V € R(R), mo V € MR(R).

Teopema 2. IIycmv 3 € Ep°. Toeda B yzadvisaemo co cmenenvio 1 mozda u
moavko mozda, koz2da cyuecmeyem nakpwmue (B, H) makoe, wmo 6wnon-
HEHO

=1.

n—00 n

3ameuanue 1. Ycaosue meopemvt 2 9K68UBAAEHMHO CACOYIOUWEMY:

i L(€u(B),n) — C(€n(B),n) _

n—00 n

3. lloctaroyHOoCTh pa3MeveHHbIX (DYHKIMI BBIXO/IA.

Teopema 1. ITycmv asmomam V = (Ex,Q,Eg,p,v,q0) npoznosupyem
ceeprcobvimue R co cmenenvio o, — He pasmedennas, mozda cyuecmeyem
asmomam V = (Ek, Q Ey, p, ¢, qQo), 2de 121\ — pasmeuenHaa, Komopuil npoeHo-
aupyem R co cmenenwvio o. Boaee moeo, ecau V € R(R), mo Ve MAR(R).

Hoxazameavcmeo. Bynem mnpeobpazoBbiBaTh aBToMaT V Tak, 4UTOOBI €ro
GYHKIUA BBIXOIA CTAJIa PA3MEICHHOM.

Paccmorpum npoussosbioe cocrosiue ¢. Ilyers Prevy = {(qo, co), - - -,
(Gn,Cn)} — MHOXKECTBO IAp COCTOsIHME — CHMBOJI TAKHX, ITO B aBromMare V'
qyist Jioboii napet (¢, ¢) € Prevg Beimonusiercst o(q', ¢) = q.

Ecnmu B aTOM cocrosiinm yHKIHS BBIXO/a aBTOMaTa V YIOBJIETBOPSIET
TPebOBAHUIO PA3MEUEHHOCTH, TO €CTh CYIIeCTBYeT CUMBOJI b, UTO AJisl JIIOOOMH
uapst (¢, ¢) € Prevy Boinosneno, 1o ¢(¢’, ¢) = b, To jyist cocrosinust ¢ ycJo-
BH€ Pa3MEYEHHOCTH BBIIOJHEHO, M MbI IEPEXOOUM K PACCMOTPEHUIO IPYIOro
COCTOAHUA.

Ecnu me ynosmerBopsieT, TO cymecTByIOT b, ..., b, | < n,l < k, u upen-

cTaBjleHne MHOXKecTsa Prevy = Prev; U---U Prevl takne, aro s moboit

q
napet (¢',c) € Prevy,s € {1,...,1}, Bemommeno, 1ro 1(q’, ¢) = bs.

Hanee nomyunm uz V/ HeKOToprﬁ asromar V' = (Ey, Q', Ex, ¢, ', q)):

1) Bamenum cocrosimue q ma cocrosmus {q',...,q¢'}, 1o ectb Q) = QU

{d",....dI\ {a}.
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2) OyHKIUY [EePEXOJI0B M BBIXOJOB OIPEJIEINM CJIIYIOMUM 00pa3oM:

S

5 ¢ # @, momoxmM, HTO

a) yst mo6oit napet (¢',c¢) uz Prev
¢'(dc)=¢q% ay'(d,c) = bs.

6) Iycrs j € {1,...,1}, Torga mus moboro a € Ey, eciu ¢(q, a) # q,
nonoxmm ¢ (¢7,a) = ¢(g,a), ¥'(¢/,a) = ¥(q,a). BEcm p(q,a) =
q, To mapa (g, a) TpUHAITEKUT HeKoTopomy Prevy, Toraa moso-
wmm ¢ (¢7,a) = ¢°, ¢'(¢7, a) = bs.

B) Jlna ocranpEbix cayuaes noaokum ¢ (¢, ¢) = (¢ c), m

¢/(q,a C) = @Z)(q’, C)'

3) Ecim ¢ 6bU10 HAYAIBHBIM COCTOSIHHEM aBTOMaTa V, TO ¢ = q', mnaue
I
dp = qo-

BamMeTuM, 9TO, MCXO/d U3 IIOCTPOEHNUS, B JIIOOOIl MOMEHT BpeMeHU ¢ U J1JIst
JO6Or0 BXOJIHOTO CBEPXCJIOBA (v BBIOJIHEHO, 110 1(qo, al¢) = ¥ (g, alt), TO
ectb apromar V' meormmunm or V. Crenosarenbno, ecim apromar Voyra-
JBIBAJT HEKOTOPBIH cumBosl a(m + 1), To u asromar V' Gymer yrajapsarh
sTor cuMBosI. Bosee Toro B asromare V' B cocrostaux ¢, ..., ¢ dynxmums
BLIXOJIa 1) — pa3MedeHHas, U, eci B aproMare V OBLIO I COCTOSHUIL C He
pasMedeHHoil (byHKIMel BbIxoa, To B apromare V' ux Gymer r — 1.

Teneps pacemorpum curyanuio, korma Vo € PR(R). Torma cymecrsy-
er apromar Vy = (Fg,Q,¢,qo), KOTODBIH IpejcraBiser R ¢ MOMONIBIO
F ={Q1,...,Qn}, F C 2@ Tlocsie omepary OIMCAHHON BBIIIE, MBI IO~
ayammn apromar V! = (Ey, Q', By, ¢, ¢, q() n 1anee 1ocTpOMM MHOXKECTBO
F’, ¢ nomompio koroporo asromar Vy = (Ey, Q',¢',q)) npeacrasisier R.
Jl1s1 35TOro paccMOTpUM KaskAblil 31eMenT (Q; MHOxKecTBa F' u ciesnaem ciie-
JLyIOITee:

1) Iycrs g ¢ Q;, Torma nobasum Q; B F.

2) Ilycrs g € Q;. Paccmorpum MuO)KecTBa Sp; = Ly U Q5 \ {¢}, roe Ly, €
ofd'sa'} \ {@}. Janee, ecau cymecTByer Takoe CBEPXCJIOBO o € R, uro
lim(a) = Spi, To nobasum Sy, ; B I

3ameTnM, 9TO ecju B aBToMaTe V() mpeies CBepPXC/I0Ba ObLI paBeH ();, TO
B aBroMare Vjj ero upejes 6yaer paseH aubo MHOXKECTBY Sy ; [lst HEKOTOPOTO
p, b0 camomy ();. B pesyabrare mosydmMm, UTO €CJU CBEPXCJIOBO @ € R,
to lim(a) € F’. O6parHoe Toxke BepHO, Tak Kak eciu lim(a) = Sp; uin
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lim(a) = Q; B aBromare V{, 1o B aBromare V) ero mpejen paseH ;, a
3HaduT o € R.

Tem caMbIM MBI TIOKA3aJIM, YTO B PE3YJILTATE OMEPAIIUU Pa3/IeIeHUsT CO-
CTOSTHUIA, COXPAHSIETCS MPUHAIJIEXKHOCTDh K KJIACCY IPEJICTABJISIIOIIINX aBTO-
MATOB.

Hasee BozbMeM V' 1 1pozieiaeM ¢ HUM ONEPalUio OMMCAHHYIO BBIIIE, I10-
ayunm asromar V" ¢ r — 2 cocTosHusiME, B KOTOPBIX (DYHKIUS BBIXOJA HE
pasmedennas. [Iposenas Ty omnepanuio r pa3, TIOJyINM aBTOMAT ‘A/, y KOTO-
poro (bYHKIHST BBIXOTA B KaXKJIOM COCTOSTHUN pas3MedueHHAasl, U KOTOPBIH 10
MOCTPOEHUIO MPOrHo3upyeT R co crenenbio o. I Tak Kak COXpaHsieTcsi PH-
HAIJIEYKHOCTD K KJIACCY TPEICTABIISIIONINX ABTOMATOB, TO UTOTOBBIN aBTOMAT
1% Gyaer npunajexarb Kiaccy MRA(R), ecom asromar V' 6but u3 R(R).

O

Bameuanue 2. 13 meopemuvi 4610 caedyem, wmo 0aa 4106020 C6EPLCA06a B
svinoaneno og(2A) = og(IM). Iosmomy danee bydem paccmampusams aemo-
MamovL moavko us M.

4. ,Z[OKaBaTe.TIbCTBO BCIIOMOraTeJIbHbIX y'TBep}K,ZLeHI/Iﬁ
n BCIIOMOTI'aTeJIbHbIE€ ITIOCTPOEHMI.

BBe,[LeM HECKOJIBKO BCIIOMOI'aT€J/IbHBIX OHpe,ZLeJIeHI/IfI:

CUusvHo CEAHBIM MHOHCECTNEOM HA30BEM TAKOE MHOXKECTBO COCTOSTHUIL
C, C C Q, asromara V = (Ey, Q, Ex, p, %, qo), uto aus mobsix ¢, q" € C
Hajigercsa Taxkoe cioBo o m3 Ky, uro o(¢, o) = ¢" n 9(¢',a) € C*, re.
0 CJIOBY (v aBTOMAT IIEPEXOJUT U3 coCToaHmil ¢ B cocTosnue ¢, mpoxos
ToBLKO coctosinus u3 C. MHOXKeCTBO, COCTOSIIEe U3 OJHOTO COCTOSTHHUS, TI0
OIPEJICJICHUIO CUUTACTCS CUIBHO CBAZHDBIM.

JTi060e CUIIbHO CBA3HOE MHOXKECTBO cOCTOstHUI C' HA30BEM aA68MOMAMHBIM
yuxaom, ecim |C| > 1. OupuosnementHoe Muoxkectso cocrosnuii C' = {q}
SIBJIICTCST AGMOMAMHbLM UUKAOM TOJHKO €CJTH CYIECTBYeT CUMBOJ a u3 Fy,
aro p(q,a) = q. Jaunotli asmomammnozo 4uk.Aa HA30BEM YHUCJIO COCTOSHUN B
aBTOMaTHOM ITHUKJIC.

[ycrs V = (Eg, Q, Ex, ¢, 1, qo) u ¥ — pasmedenHasi. Pasmeuennoim yuk-
A0M B aBTOMaTe V' Ha30BEM aBTOMATHBIN IUKJI aBTOMaTa V', B KOTOPOM BCe
HepPEXO/IbI 0 MUK/LY OTMEYEHBI.

Jlemma 1. Ilycmo y asmomama V, V € M, nem pasmeuvenrozo uukia,
mozda das aobozo ceeprcrosa 3 svinoareno, wmo og(V) < 1.
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Hoxaszameavemeo. 3amernm, 9To (DYHKIMS Y — pasMEUEHHAs, a 3HAUUT yra-
JAbIBaHUE ITPOUCXOJIUT TOJIBKO TOI'/ZIa, KOI'/la aBTOMAT IIPOXOJUT IIO OTMEYCH-
HO¥t cTpenke B quarpamme Mypa. o yeiaoBuio, B aBToMare HET pa3sMedeHHO-
ro IUKJIA, CJIeI0BATEIbHO, KaXKIAbIe 1M TaKTOB, e 11 — KOJUYECTBO COCTOSsI-
Huit aBromara V', 6yger e 6osee m — 1 yrageBanus. OTcioga CIIeLyeT, 9To
op(V) <=l <1

O

Temepns myctb H — KoHEeUHOE NIPUBEIEHHOE MHOYXKECTBO CJIOB HaJ Fj, onu-
[eM HEKOTOPOe YaCTUYIHOE IMOCTPOEHHE aBTOMAaTa, KOTOPOe IIPUTOINTCA IIPH
JI0KA3aTeJILCTBE TEOPEMbI:

Puc. 1. Ilpumep nmocrpoenust 1.

IMocTpoenue 1. /laa xasicdozo carosa uz H nocmpoum padmedermviil
ABMOMAMHT YUKA.

1) Ilyerb « € H, a« = ag...a;—1, TOrja B IukJe Oyxer | cocrosiHumi,
0603HaINM X {q0.qs - - - Q—1,0}-

2) OYHKIHMIO HEPEXOJ0B 333 UM CJICLYIONIM 00pasoM: ¢(Gia, @i) =
Git1,a, ecm i € {0,...,1—2}. Ecm i =1—1, 10 ¢(qi—1,a,01—-1) = qo,a-
Ocra/bHbIe IEPEXOIbl OCTABUM HEOIPEIE/ICHHBIMU.

3) DyHKIUIO BBIXOJA 3a18JIUM C OMOIIBIO PA3METKU. B KaxK0M coCTOsI-
HUH ;o OTMETHM Iiepexof a;, @ € {0,...,1 —1}.

IIpumep k mocrpoenuso 1. Ilycrs H = {1, a0}, H C E5, rie aq =

0021, ag = 221. B pesyabrare MOCTPOEHUS TOJYIUM JIBA IIHUKJIA, KOTOPBIE
n300pazkeHbl Ha puc. 1, MYHKTUPOM 0003HAYEHBI OTMEYEHHbBIE I1€PEXO/IbI.
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Hasee mycrs ecrb apromar V = (Fg, Q, p,q), u KaxjgoMmy cioBy u3z H
COITOCTABJIEHO OJTHO COCTOsIHUE U3 (), IpUYeM pa3HBIM CJIOBAM — pa3HbIE CO-
crosinus. Bynem roBoputs, uro agmomam V pazdessem 6xod no mrodicecmasy
H, eciim nyist sioboro ciioBa Yo, tie o u3 H, a y Takoe, YTO HUA OJTHO CJIOBO U3
H He comepKuTcs Kak IOACJIOBO B CIOBE Y ]I a|—1» BBIIIOJHEHO o(g, 7)) = qas
IJIe (o — COCTOSTHUE, COIIOCTAB/IEHHOE CJIOBY «v. JlaHHOE ompejesieHne o3HaTA-
eT, 9TO B aBTOMAaTe BbIJeaeHO |H| cocrosiHmil, ¥ Kak TOJBKO BO BXOHOM
CJIOBE BCTPEYAeTCsl IMOJICJIOBO PaBHOE CJIOBY u3 H, TO aBTOMAT MONAJAET B
COOTBETCTBYIOIIEE BBIJIEJIEHHOE COCTOSHIE U HE BBIXOJIUT OTTY/IA.

OTMmeTuM, 9TO OIpEJIeJIEHE BBINIE CTABUT 3a/[ady MOUCKA IIEPBOIO I0-
MABIIErOCsT CJIOBA M3 HEKOTOPOro (PUKCHPOBAHHOIO MHOYKECTBa B KAUeCTBE
nojicioBa. [loobHyI0 33124y yKe JaBHO PACCMATPUBAIOT, U U3BECTHBIM DPe-
3yJILTATOM B 9TOM obsactu siBjsiercs ajroputm Axo-Kopacuk [7], koropsiii
peanu3yeT TMOUCK MHOXKECTBA MOJICTPOK B HEKOTOPOI JaHHOM cTpoke. Anro-
PUTM CTPOUT KOHEUHBII aBTOMAT, KOTOPOMY 3aTeM IepeIaéT CTPOKY IIOUCKA.
B siemme 2 onuchiBaeTcsi IOCTPOEHHUE MTOJOOHOIO aBTOMAaTa, HO C YIETOM TO-
ro, 9T0 MHOYKECTBO MCKOMBIX CJIOB IIPUBEJIEHHOE U UCKATH HY>KHO J[0 ITIEPBOIO
BXOK/IEHUSI, 9TU YCJIOBUS TAPAHTUPYIOT, YTO TOJIYIUTCS ABTOMAT, KOTOPBIN
pasjiesisieT BXOJI 10 MHOYXKeCcTBY H.

JlemMma 2. Ilycte H — KoHeYHOE NMPUBEIEHHOE MHOMKECTBO CJIOB HaJ Fj,
TOrJIa CyIIecTByeT aBToMar V , pasmiensoniuit Bxo mo H.

Hoxasameavcmso. Ilycrs H = {ag,...,0p_1}, 1 mycTb mpeduKcHOE Jepe-
BO Jjist ¢JIoB m3 H mmeeT m BepIuH, cpelin KOTOPBIX p JincTheB. OO03HA-
guM Beprmmiabl Kak U = {vg,...,Upn_1}, IpUUeM Uy — KODEHb JepeBa, a
{Um—ps...,Um—1} — JINCTOBBIE BEPIIUHDI.

Hasee nmocrpoum apromar V', pasugessionuit Bxox o H. Tomoxum () =
{q0,---,qm—1} — cocrosiHusT aBTOMATA, IPU ITOM ¢y — HAYAJIBLHOE COCTOSTHUE.
Kax oMy cocrostiuio aBromara ¢; COOCTaBUM Bepiuny v; u3 U u 3amaaum
GYHKIIIO TEPEXOIOB:

1) Eciu B npeduKCcHOM JiepeBe ecTb pebpo U3 BEPIIHHBI U; B BEPIILHY U;
II0 CHMBOJLY @, TO HOJIOXKUM (s, a) = gj.

2) Ecim g; — cocrosnme, KOTOPOMY COOTBETCTBYET JIMCTOBAst BEPIIHNHA, TO
©(qi,a) = q; nst oboro a us Ey.

3) Ecsim B mpedukcHOM JiepeBe U3 BEPIINHBIL Uy HE BBIXOAUT pebpa ¢ CHM-
BOJIOM @, TO ¢(qo,a) = qo.
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4) Bosbmem cocrosinue ¢;, i € {1,...,m—p—1}, nycrs 6, |d| = I, — cioBo,
KOTOPOE HPOBOJINT U3 KOPHA ¥y B BEPIIMHY ¥;, U IYCThb B IMyHKTE 1 B
cocrosinuu ¢; 6uL10 3aman0 k — k' nepexonos, k' < k. Bes orpannuenns
OOIHOCTH MOYKHO TPEIOJIOKNATh, ITO OCTATIOCH 3aIaTh MEPEXOIbI 1O
cumposam {0, ..., k" — 1}.

Paccmorpum nipoussosibHbiit cumbost h, h € {0,...,k" — 1}. Bosb-
MeMm cydduke [;_;d, ecim cymecTByeT cioBo a u3 H Taxoe, 4To
(1 9)h = ]}, To momoxkum ¢(g;, h) = p(qo, t];). Ecim me cymecrsy-
er, To Bo3bMeM cyhduKce [;_, ¢ n npedukcst cios uz H pymnst [ — 1 u
T.71.. Ecim xe s mo6oro I, I € {1,...,1}, u mo6Goro ciosa o, « € H,
BepHo, 970 ([;_p 0)h # a];_y ., To monozxum ¢(g;, h) = qo-

3amMernmM, 9TO MHOXKeCTBO H TpUBEJIEHHOE, TO €CTh HU OJHO CJIOBO HE
SIBJISIETCSI TIOJICJIOBOM JIPYTOT'0O, ITO3TOMY IOCTPOCHHE B IyHKTE 4 KOPPEKTHO.
Tax2ke 3aMeTUM, 9TO IO TOCTPOEHUIO JIJIst JIIOOOTO cjioBa ¥, v € E}, BbImOI-
HEHO, YTO KaK TOJILKO IMEPBBII pa3 BCcTpedaeTcs CIoBO « u3 H B KadecTBe
[OJICJIOBA 7y, TO aBTOMAT 3aXOJUT B COCTOSTHUE ¢(qo, () M yKE HE BBIXOJUT
OTTY/IA, IIPU 3TOM Pa3HBbIM CJI0BaM U3 H COOTBETCTBYIOT PA3HBIC COCTOSHMUSI.
TeM camMbIM MBI TOCTPOWJIM aBTOMAT V', KOTOPBIH pa3fiesseT BXOJ IO MHO-
xkectBy H.

O]

IIpumep k aemme 2. Ilycrs H = {20,221,1110,1121}, H C E}. B
pesy/abTaTe HOCTPOEHUs KaK B JieMMe 2 IIOJIy9HM aBTOMAT, M300pasKeHHbIi
Ha puc. 2.

0. ,Z[OKaBaTe.HbCTBO Kpurepmd yraJablBaeMOCTH.

Teopema 2. IIycmov f € E°. Toeda  yeadvisaemo co cmenenvto 1 moeda u
moavko moada, xozda cyuecmeyem naxpumue (B, H) makoe, wmo 6vnon-
HENO

i L(€H(B),n) - M(H) - C(&(B),n)

n—00 n

=1.

Hokasamenvcmeso. Heobxodumocmo. Ilycrs og(A) = 1. Bosemem aBroMaT
V = (B, Q,Ek, p,%,q), |Q = m, rakoit, aro o5(V) =1, V € M, no

YCJIOBHUIO U TeopeMe 1 TaKOil CYIIEeCTBYET.
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%@

1

Puc. 2. Ilpumep x nemme 2.

[To tlemme 1 aBromMar V' mMeeT XOTst ObI OJTUH pa3MEUEHHBIH ITUKJT, TyCTh ¥
HEro UX p mTyK, obosHadnM ux {Cp, ... Cp_1 }. BadukcupyeM y KazK10T0 IIK-
sa C; TIPOM3BOJILHOE COCTOSTHIE, KOTOPOE HA30BEM HAYAILHBIM U 0DO3HATNM
qo,i, © €{0,...,p— 1}. Teneps mycrsb €JI0BO, KOTOPOE HPOBOAUT ABTOMAT OT
Ha4YaIbHOTO COCTOSHUA IUKJIA go ; O HETO YK€ — 3TO COOTBETCTBEHHO «v;. Ecmm
CpeJi 3TUX CJIOB €CTh TaKue, 4To o5° = oz;?O, TO BBIOPOCHM MAKCHUMAJILHOE
110 JUINHE, B Pe3YJIbTaTe IIOJTyInM MHOXKECTBO CJIOB {ag, ..., oy _1}, p' < p.
IMonoxum H = {og’, ... ,a;f':ll} rae {s0,...,Sy—_1} MHHEMAJbHBIC HATY-
paJIbHbIE YHUC/Ia TAKHE, YTO JIJIs JIOOOTO ¢ CJI0BO (' HE SIBJISETCH TOJICTIOBOM
ozjj, je{0,...;i—1,i+1,...,p" — 1}. Tlo nocrpoenuio H — npusepentoe
MHOYKECTBO CJIOB.

[Ipencrasienue B ocTpouM MO ABTOMATY V' U CBEPXCIIOBY 3 CJIE Iy IOTINM
AJITOPUTMOM:

1) Usnaganbno B mycro, n u = 1, 4 — HaYaIbHAS TO3UIMS B CJIOBE [, ¢ =
qo, ¢ — HAaYaJIbHOE COCTOSIHUE AJI'OPUTMA.

98



2)

1)

5)

Bosbmem o/, u < o’ rakoe, uro (g, B(u)...BW')) = qo; A HEKO-
TOPOTO %, U IpH 3ToM s joboro v, u < u” < v BBIONHEHO, YTO
(g, B(u)...BW")) # qo,; nast moboro i.

ITycrs (g, B(u) ... B(u")) Geto pasuo o j,. Bossmem v, o' < o ra-
KOe MaKCHMaJbHOe HATypajbHOe YUCJI0, YTO

©(qo,n, Blu' +1) ... (")) = qon, (1)

1 IIPU 3TOM BBIITIOJIHACTCHA

Vu': o <d” <d” = ogop B/ +1)...6u") €Ch. (2

Eciu Takoro u” He cymmecTByeT BOZMOXKHBI J[Ba, CJIyYast:

a) Yemosus (1) u (2) BBITOTHAIOTCS GECKOHETHOE IHUCIIO Pa3, TO €CTh
MaKCUMyMa, He CyHIeCTByeT. B aToM cirydae 3 — mepuoaumdecKoe ¢
IIpe/IIepHooM, i Toraa BosbMeM u” = u' + 2% - |Cy|. dannbiii
BBIOOD rapaHTupyeT, 4ro ycjoBust (1) u (2) GyayT BBIIOTHEHBI.

6) Ycnosust (1) n (2) HEKOrA He BBIIOIHSIOTCS, TOIZA IIPOCTO HIPO-
IyCTHM STOT IIIAr.

Hobasum cioso S(u) ... A (u') BB, 3arem, ecim v’ cymecrsosa, noba-
BuM cioBo S(u 4+ 1)...B(u"). Tocre nobasienust 0GHOBUM 3HAYCHHUS
uu q: ecim v cymecrsosan, o u =u" +1, ¢ = (g, f(u) ... BW")),

ecam He cymectBoBas, To u = u' + 1, ¢ = o(q, B(u)...LW)).

Bepuemca x mary 2.

Tak Kak cTeleHb yraJblBaHUsI CBEPXCJIOBa [J paBHA 1, TO aBTOMAT 3aX0-

aut Bo MHOXKeCTBO {Cy, ..., Cp_1} GECKOHEUHOE YHCIO Pa3, CJIeJ0BATE/BHO,
aJrOpuTM KoppeKTeH. Takske 3aMeTHM, UTO II0 HOCTPOCHHIO CBEPXCJIOBO [3
paBHO HOCJIeI0BATE/ILHOI KOHKATEHAIIMH 3JIeMEHTOB B, oTclofa IoJydaeM,
qro B — npejcrasienue [3. 11 eme ormernm, uro muoxkectso € (B) cocrour
u3 ssemenToB Buga B(u' + 1) ... B(u").

Bospmem makpeitre (B, H) n mOKaxkeM, 9TO I HETO BEPHO YCJIOBHE

TE€OPEMBI.

PaccmoTpuMm aBa citydast, MepBBIi — CJI0BO 3 ABJISIETCS HEPUOIUIECKHUM C

npearnepuooM. BaMeTI/IM, Y9TO B 9TOM CJiy4dae C HEKOTOPOI'O MOMEHTa BpEeMEHN
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aBTOMAT He BBIXOJUT U3 Pa3MEYEHHOIo IHKJIa, a B nocrpoenun B uncyio u'”
BBIOMPAJIOCH TAKUM, UTO
L(€:(B), n)

lim ASHAPL gy SRR g
n—00 n n—00 n

Orkyna cpasdy ciiejlyer, 9To

i LCH(B).n) = M(H) - C(€x(B)m) _ |

[Tycre Temneps [ He nmepuojmveckoe ¢ upejaneproaoM. IpejcraBum Kax-
Tt MOMeHT Bpemenu n Kak cymmy |Th1(n)| u |Ta(n)|, tme T1(n) — MHOXKe-
CTBO TaKTOB, KOTOPbIE COOTBETCTBYIOT 3JIEMEHTaM IIOCTPOeHHsI B U3 IyHKTa
3 1o momenTa n, a Th(n) — MHOXKECTBO BCEX OCTAJIBHBIX TAKTOB, TO €CTh TEX,
KOTODBIE COOTBETCTBYIOT 9JIEMEHTaM M3 IIyHKTa 2 JI0 MOMeHTa n. Takxke 060-
saaqnM N(n) — KoamdaecTBo yraapiBannii B8 TakTsl 17(n), a Na2(n) — B TaKTHI
Ts(n), noxyunm, aro N,, = Ni(n) + Na(n).

Bamernm, 4To B TakThl Th(n) HE MOXKeT ObITH Gosibie YeM m — 1 yrajibi-
BaHMsI Ha KaXKJble 1M TAKTOB, TAK KaK I0C/Ie KaXKJIOrO SJIEMEHTa U3 IIyHKTa
3 npescTaBiieHus B IPOUCXOAUT BBIXOJ U3 PA3MEYEHHOTO IIUKJIA, YTO TapaH-
TUPYeT XOTsi OBl OJHO HEeyTra/(bIBAHUE, M, B CJIydae He IePHOUIECKOrO CBEPX-
CJIOBA, BCE MPOXO/BI 110 Pa3MeYeHHBIM IMKJIaM IOnaaaroT B TakThl T7(n).
Cutenosarensio, Na(n) < =1 |Ty(n)|, u Ni(n) = |[T1(n)|, orkysa nomyunm

os(V) = 1= tim L+ M) T F m=1 . |7y (n)]

m
n—00 n n—0o0 n

<1

—_— )

tak Kak |11(n)| + |I2(n)| = n, u3 HepaBeHCTBa CJIE/yeT, 9TO

lim 120
n—00 n

ITo onpenenennto sepro, uro C(Cx(B),n) < [Tx(n)|, a M(H) — duxcu-
poBaHHasi KOHCTaHTa. [lomyaaem

iy C&u(B),n) . M(H)-C(Cu(B),n)

n—00 n n—o00 n

=0.

Teneps 3amernm, uro |11 (n)| < L(€x(B),n) < n, cregoBarebHo,

UB(V) < lim M

n—00 n

=1.
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N3 nByX MpeblIyIIux BBIBOJOB CJIEIYET, YTO

i L(€n(B).n) — M(H) - C(Cu(B),n)

n—00 n

=1.

HeobxomumocTs jJoka3aHa.

Jlocmamounocms. Ilocrpoum asromar V' = (Ey, Q, Ex, ¢, 1, q), KOTODBbIii
OyJIeT MOYTH TIOJIHOCTHIO IIPOTHO3UPOBATH [3.

Bosemem muozkectBo H = {ap,...,ap_1}, M0 mocTpoenmnio 1, mosrytdmm
pasMedeHHbIe TUKJIbI JJIs KayKJI0ro ¢aoBa u3 H, 0603HaYnM MX KaK JacThUd-
Ho 3ajannele aBroMarsl Cy, = (Ek, Qa;s Eky Yais Yai»r 90,0:), € {0,...,p —

1}, Qa; = {0,055+ Qas|~1,0; - TAKHKE W3 JTEMMbI 2 BO3bMEM aBTOMAT
A= (Fg,Qa,9A, qo), pasiensionuii Bxoj 10 H | 1 0603HAYUM €ro COCTOSTHUST
Qa ={q9,-- - q¢m-1} 1 nycTb {Gm—p,. .., gm—1} — COCTOSIHHSI, COLOCTABJIEH-

HBle cjoBaM m3 H, mpuyem cJIOBY v COIIOCTABIEHO COCTOSAHHE Gyy—ptq JJIS
J1000TO 7.
Jlajiee MpUCTYINM K IIOCTPOEHUIO aBTOMAaTa V!

1) Monokum Q = QugU- - -UQa,_; UQA\{Gm—p; - - -, ¢m—1}, 32 HauambHOE
COCTOSIHHE ¢ IPUMEM COCTOSTHHE (.

2) Onpenennm (DYHKIUIO IEPEXOI0B, PACCMOTPUM HECKOJIBKO CJIyJaeB:

a) Iycrs ¢ € Qa \ {¢m—p,---@m-1} 1 va(qd,a) = ¢;. Ecim ¢ €
{0,...,m —p— 1}, To nonoxum p(¢',a) = ¢;. Ecom xe i € {m —
ps...,m—1} 1o p(¢,a) = qoa,-

6) Ilycrs ¢’ € Qq, mns wexoroporo i € {0,...,p — 1}. Ecam s
cuMBosia a, a € Ej, bynkius ¢, (¢, a) onpenenena, To mosoxum
o(d',a) = ¢a,(d', a).

B) Tenepn pacemorpum ciayuail, Korga ¢ € Qq, JJis HEKOTOPOIO i €
{0,...,p — 1}, u bynkuus ¢, (¢, a) vHe onpenenena. IIycrs ¢ =

Qi J € {0, ..., |as[—1}. Pacemorpum snauenne ¢4 (qo, i), a) =
gir. Ecm i/ € {0,...,m —p—1}, To monoxum ¢(q¢’,a) = qy. Ecin
i" € {m —p,...,m — 1}, To monoxxum (¢, a) = qo,a, -

3) DyHKIUIO BBIXOJA 38/1a/[UM pa3MeTKoil. B cocTostHusAX Qo U- - -UQ%f1
OTMETHM TO K€ pebpo, 94TO U B COOTBETCTBYIOIIEM IIMKJIE, B OCTATIbHBIX
COCTOSTHASIX OTMETHUM IIPOU3BOJILHOE PEOPO.

Jlajiee pacCcMOTPUM CTeIeHb ITPOTHO3UPOBAHNS aBTOMATOM V' CBEPXCJIOBA
B. Kak TOJIBKO B CBepXcjoBe 3 BCTPEYAETCs IIOJCIOBO, SIBJISIIOIIEECS 3JIe-
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menToM u3 € (9B), To He Gosee yeMm uepe3 M (H) TaKTOB aBTOMAT HAYH-
HaeT yraJblBaTh W yraJblBaeT Ha IIPOTSIKeHWH BCell JJIMHBI dj1eMeHTa ‘B.
D10 obecreunBaeTcst IMyHKTOM 2B IIOCTPOEHHs aBTOMATa U TeM, YTO ABTO-
MaT A UPUXOIUT B COCTOSIHHUE, COLOCTABIEHHOE HEKOTOPOMY cjioBy u3 H,
He Gosee deM uepe3 M (H) TakTOB HOCJIE HOJAYM COOTBETCTBYIOIIEIO CJIO-
Ba. CMeHa pa3MedYeHHBIX IUKJIOB IIPOMCXOIUT ToXKe He Gostee uem 3a M (H)

TAKTOB 110 IYHKTY 2B U 1ocTpoenuio apromara A. OTciona mosaydaem, 4ro
N, > L(Cy(B),n) — M(H) - C(€y(B),n), u, ciiegoBaresbHO,

=1.

o5(V) > lim L(¢x(B),n) — M(H) - C(€x(B),n)

Teopema mokazaHa.
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Criterion for almost complete prediction of a superword in a
multi-valued alphabet
Vedernikov I.K.

The machine predicts the next character of the input sequence if it
outputs that character the moment before.

The present paper considers whether an arbitrary superword in
multivalued alphabet can be almost completely predicted or not.
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The paper provides a theorem that enables to restrict the class of
machines, with the help of which superwords are predicted. Moreover,
the paper presents the criterion for almost complete predicting.

Keywords: almost complete predicting, predicting machine,
prediction of superwords by a machine, criterion for predicting.
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