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Paccmompenvl 6eckoneunvie yenouku cumgosios HeKomopo2o aipaguma, nopo’cOeH-
Hble pasMeyeHHbIM OpUeHmuposanHvim epagom. Moouduyuposano nouwamue ua-
CmuyHo20 yeaovleanus. M3znodcenvl Memoobl 4acmuiHo20 yeaobl8aHus Osl K1accd
A3bIKOB, OCHOBAHHbIE HA UHOM NOOX00e K paccmMampuedaeMviM 3a0ayam. J{oxazaw
Kpumepuii u npusedeH KOHCMPYKMUSHbI aneopumm yzaovieanusa. Conocmasiensi
pe3ynemamel, NONYyUeHHvle 8 HacmoAuel pabome, ¢ pe3ynbmamamu, noay4eHHbIMU
panee. H3noxceHue 3aMKHYmMo 8 cebe U UCNONb3Yem ULl lleMeHMApHble NOHAMUS,
CBA3aHHbIe C epahamu U asmomamami.
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TO THE PROBLEM OF PARTIAL GUESSING OF FORMAL
LANGUAGES
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The purpose of the study is to examine the infinite chains of symbols of an alphabet,
generated by a marked directional graph. The findings of the research helped us
to modify the notion of partial guessing. For a class of languages, we employed
methods of partial guessing based on a different approach to the problems under
consideration. We found a criterion and a constructive algorithm of guessing. We
compared the results obtained in this study with the results obtained previously. In
this research we present only basic concepts associated with graphs and automata.
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BBelIeHl/le. 3aﬂaqa yraablBaHUS MOXKCT OBITHL OIMKMCcaHa (B BOJIBHOM H3J10-

JKEHHH) ClIeAyromuM oopazom. MimMeeTcs: OeckoHEUHAsI 1IEM0YKa CHMBOJIOB
HEKOTOpOro ajidaBuTa (CBEPXCIOBO), MOPOXKACHHAS HEKOTOPHIM MEXaHU3-
MOM (B KaXXIblii MOMEHT BPEMEHHU MOCTyMHaeT OAUH CUMBOI). B kauectBe
TaKoro MexaHu3ma OepyTcsl pa3MeueHHbIE OpUEHTHPOBaHHbIE Tpadbl (aB-
TOMaThl). 3Hasl Ha4yajo yKa3aHHOW IENOYKH, TpeOyeTcs npeackasarhb (yra-
JIaTh) CIEAYIOLINI ee CUMBOJ;, pa3yMeeTcs, TAKOe yTraJbIBaHUE TaK)Ke BbI-
MOJIHSIETCSl aBTOMaTOM. HekoTopble acneKThl 3TOM 3a/jauu pacCMOTPEHBI B
pabore [1]. JlocTaTo4HO €CTECTBEHHBIM MTPEICTABIIACTCS HECKOIBKO “CMST-
YUTH~ OIMCAHHYIO ‘KECTKYI TIOCTAHOBKY (yrajarb KaXIblii CHMBOJI
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Ha4YMHAsL C HEKOTOPOTO MecTa), TpeOysl yrajaTb CUMBOJbI JHIIb U He-
KOTOpPOTro (KeNarenbHO, JOCTATOYHO OOJIBIIOT0) MHOXKECTBA MOMEHTOB
UX MOCTYIUICHHs. YacToTa MOMEHTOB Y/IauHOTO YTraJbIBaHUS — OCHOBHAs
XapaKTepUCTHKa Tporecca. 3aaaya YacTUYHOW YTaJbIBAEMOCTH SI3BIKOB
nu3ydyeHa B pabore [2]. B gacTHOoCTH, B HEll BBeIeHA YIMOMSIHYTasl Xapak-
TEPUCTUKA, HA3BaHHAS CMENneHvio y2aobléaHus, U JaHa €€ OLEHKa IS
HEKOTOPBIX €CTECTBEHHBIX KJIACCOB S3BIKOB.

B nacrosmeit pabore, BO-iepBbIX, MOAU(PHUIIUPOBAHO (YIIPOIIEHO) MO-
HSITUE YAaCTHMYHOTO YTaJbIBaHUS, BO-BTOPBIX, M3JI0KEHBI METOAbl YaCTHY-
HOTO YTaJbIBaHUs ISl KJlacca S3bIKOB, PACCMOTPEHHBIX B pabote [3]. Otu
METO/Ibl OCHOBaHBl Ha WHOM MOAXOAE K TaKUM 3ajadaM; KakK CIIeJCTBHE,
OHU TIPOIIIE T€X, KOTOPhIE PACCMOTPEHBI B paboTe [3] U JIeTKo peanu3yembl.
ComnocTaBneHbl pe3ynbTarhl, HOIy4YeHHbIE B JAHHOHM CTaTrbe, ¢ pe3yJbra-
TaMH, TPUBEIECHHBIME B padore [3]. B u3n0XeHHM HMCIIOIB30BaHBI JIUIIb
SIIEMEHTAapHBIC TIOHATHS, CBSI3aHHbIC C Tpad)aMy U aBTOMaTaMHU.

OcHoBHble noHsiTus. [locranoBka 3agaun. [IpuBenem HeoOXoaMMbIE
cBeneHus o rpadax M sA3bIKax, a TaK)Ke OCHOBHYIO 3aj[ady — yTra/IbIBaHUE
SI3BIKOB 1 MHOXKECTB ITyTeH B Tpadax.

Opzpagvr. PaccMoTpuM KOHEUHBIE OpPHEHTUpPOBaHHBIE rpadbl (oprpa-
¢o1) Buga G = (Q, E), rne () — MHOXECTBO BepIInH; FJ — MHOXeCTBO
OpPUEHTUPOBAHHBIX pedep; pedpa 3amuineM B Buae a — b. JlomycTumsl
nerinu a — a,a € Q. Jns arodoro maokecTBa () C () 0003HAUUM Yepes
Q'] moprpad (@', E'), E' — mHOXecTBO Beex pebep rpada (@, F), Bepuu-
HbI KOTOPBIX MPUHAUIEKAT MHOXKeCTBY (). B wactHoct, rpad G = (Q, E)
0603Ha4nM uepes [()], B ToM cirydae, Korja 3T0 He Oy/eT BhI3bIBaTh HEOJI-
Ho3HayHOCTU. ['pad, comepxamuii Xota Obl OHO pedpo, HA30BEM HETpPH-
BUAJIHHBIM.

I'pad Ha3bIBaeTCS cunbHO céa3HbIM, €CIU IS JTIOOBIX ABYX €r0 BEPIIUH
a1 U ay HAWAETCS MyTh U3 a1 B ap M MyTh U3 as B aj. Ecmu G = (Q, E) —
NPOU3BOJIBHBIA oprpad, To MHOKeCTBO () C () Ha30BEeM CHJIBHO CBS3-
HbIM, eciu noarpad [(Q)'] sBnsieTcs CUIBHO CBSI3HBIM. MakcuManbHbIl (110
BKIIIOYCHHIO) CUIILHO CBSI3HBIN moarpad rpada Ha30BEM CHUIBHO CBSI3HOU
KoMroHeHTO!. [Tyt (6eckoHeuHbIe BIpaBo) Oy/ieM 3aluchiBaTh B BUAE MO-
CIIE/IOBATEIbHOCTU BEPIIMH G — A9 — ... MHOXXECTBO BCEX TAaKUX ITyTei
o6o3Haunm uepe3 R(()), a MHOKECTBO ITyTeH, UCXOMALIMX M3 BEPIINHBI
qo, — 4epe3 R(qo, Q). Koneunslii myts a; — ... — a;,j > i, Ha30BeM
OMPE3KOM NYyMu a1 — Gz — . ..

Onpenenenne 1. Mnoocecmso eepuun Q) C @), scmpeuarowuxcs na
nymu r = a; — Gy —> ... OECKOHEUHO MHO2O PA3, HA308eM NPeOebHbIM
MHOHCECTNBOM OAHHO20 NYMU.

Hcnonb3yeM o6o3Hauenne Q' = lim r, umu Q' = lim a;.
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Jlemma 1. /s 1106020 nymu r =a; — as — ... MHodx’cecmso Q' cuinb-
Ho ceazHo. Cyuecmgyem makou HOMep M, YMmo 6ce 8ePUIUHbL A;, T > M,
nedxicam 6 mHodxcecmee ().

JlokazaTenabCcTBO JIEMMBI (BeChMa MPOCTOE) omyckaeM. MTak, B 1r000M
oprpade 0001 (OECKOHEUHBIM BIPABO) MyTh IOCJIE OTOPACHIBAHUS HE-
CKOJIBKMX €r0 HAyaJIbHBIX BEPIIMH JIGKUT B CHJIBHO CBSI3HOM moxarpade
(MpeaenbHOM MHOXKECTBE MYTH). DTOT MPOCTOM (haKT OKa)keTcsi BechMma
TMI0JIC3HBIM JIJI1 OCHOBHOM IIEJIA HACTOSIIEH paOboThl (3a1a4u yrajbIBaHUs).

Bo3bMeM MpOU3BOJIBHOE CHIBHO CBS3HOE MHOKECTBO () C () 1 000-
3HaunM depe3 R(Q),()') MHOXECTBO BCeX IyTel ¢ MpeneibHbIM MHOXKe-
ctBom . Tlonoxum R(qo, @, Q') = R(Q,Q’) N R(qo, Q). llpuBenennas
HIDKE JIeMMa HEMEJUICHHO CJIeIyeT U3 JIEMMBI 1.

Jlemma 2. Cnpageonuso pasencmeo R(Q)) = Uy R(Q, Q') (o6vedune-
HUE NO 8CEBO3MONCHBIM CUNLHO CES3HBIM NoOMHONcecmeam () opepaga).

H3viku u opzpagper. Vicnonb3yem Tonbko si3biku B angasute {0, 1}.
Paccmorpum muOkecTBo {0, 1}°°, cocTosinee u3 Bcex OSCKOHEUHBIX ITO-
ciaenoBarenbHocTeit o = (1) (2) ..., toe a(i) € {0,1},i = 1,2,...; oHn
Ha3bIBAKOTCS C108amu. YIOOHO MOJNaraTh, YTO B KaXKAbIii MOMEHT BPEMEHH
n momaercsi cuMBon «(n) cnosa «. JIroboe moxmuoxectso L C {0,1}*>
HaspiBaeTCs sizbikom (B andasure {0, 1}). [IpuMeHSIOTCS TaKKe TEPMUHBI
“cBepXciI0BO”, “w-CII0BO”, “CBEPXSA3BIK”, “w-A3bIK” . 31€Ch BEIOpaHbl Oosee
KOPOTKHE Ha3BaHUSI.

JUist co3manust sI3BIKOB Mcmonb3yem oprpadel G = (Q, E) co creny-
IOIIMM CBOWMCTBOM: U3 KaXKIIOW BEPIIUHBI UCXOIAT JIMOO JBa pedpa, Jmubo
onHo. Ecnu U3 Kax1oif BEpLIMHBI UCXOAAT JiBa pedpa, Ha30BeM rpad co-
6EPULEHHbIM, SCITA UMEIOTCSI BEPIIUHBI, U3 KOTOPHIX BBIXOIUT CIMHCTBCH-
HOe pebpo, To Ha3oBeM rpad Hecosepuennvim. ITycTh qaHO OTOOpaKEHHE
f: E — {0,1}. Benmuuuny f(a,b) HazoBem f-memkoii Ha pebpe a — b.
[Torpebyem, utobbl f(a,b) # f(a,c) B ciaydae, KOrma W3 BEPUIMHBI HC-
xomat naBa pebpa a — b u a — c. IlomydeHHBI OOBEKT (pasmeuenHvlll
opzepa¢h) oboznaunm uepes G = (Q, E, f). Ecnu ¢ukcupoBana BepiivHa
qo, T0 3ammiieM G = (Q, E, f, qo).

Kaxnmomy mytd a; — as — ... IIOCTaBUM B COOTBETCTBHUE CIIOBO
a = al)a(2)..., tme a(i) = f(a;,ai11), ¢ = 1,2,... Tomyuum oro-
opaxxenne R(Q) — {0,1}*. Ilpu Takom orobGpaxkeHUH 0Opa3bl MHO-
xectB R(Q), R(Q, Q") u R(qo, @, Q") obo3naunm yepes L(Q), L(Q, Q')
u L(qo, @, Q). B ciyuae cosepuieHnoro rpada orobpaxenue R(q, Q) —
— {0, 1}*° B3aUMHO-0JHO3HAYHO.

OrpannumMcs rpadamu, B KOTOPBIX MOJIYCTENEHb HCX01a KaXI0H Bep-
IIMHBI HE IPEBOCXOIUT ABYX. DTO 0OYyCJIOBIEHO T€M, 4TO C IpadoM CBs-
3bIBa€M SI3BIK C a’1(aBUTOM U3 JIBYX CUMBOJIOB. Paccmorpenue rpados 6e3
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YKa3aHHOTO CBOWMCTBA (IIPU COXPAHEHHH YKa3aHHOTO ali(paBHTa) MOTPE6O-
BaJIO OBl CYIIECTBEHHOTO U3MEHEHUS (M YCIOKHEHHUSI) TCOPUH.

Yeaovieanue azvikoe u nymeii. Ilpobnema yranpiBaHus cioBa (B aj-
¢asure {0,1}) cocrour (HebopmansHO) B CICAYIOIIEM: 3HAs TEPBBIC 7
cumBoIOB cioBa « € L (cmoBo a(1)a(2)...«(n)), yragars ciemyrommuit
cumBoln a(n + 1). O6o3Hadnm depes (3(n) “mporHo3” OTHOCHTENBHO TOTO,
kakuM Oyzet (n—+1)-it cumBoa a(n+1) cioBa av. Eciut a(n+1) = [(n) mns
HEKOTOPOTO 7, TO MOKHO YTBEPXKIATh, 4TO 1-if CHMBOII CIIOBA (v NPABUILLHO
yeadan (WM yrajia), YHCIO 1 HA30BEM MOMEHMOM NPABUILHO20 Y2aObl-
éanusi (MITX MOMEHTOM YTaJIbIBAHUsI) 3TOr0 CHMBOJIA. 3aIHIIEM IEMOYKY
IPOTHO30B:

B(1),...,Bn), .. (1)
TaKI/IM 06p330M, MpouecCC yraJablBaHuA CJII0Ba MOYKHO 3allMCaTh B BUIC
a(1),8(1),...a(n), B(n), .. @)

[Ipouecc yraapiBanus s3bika L 3aaeTcs nenouykamu Buaa (1) ams xaxaoro
cioBa « € L.

3amaya yrajblBaHUsS IMyTH B oprpade — 3Has MPOUICHHBIC BEPIIWHBI
ai,...,0r MyTH, TPEACKa3aTh CIEAYIOUIYI0 BEPIIMHY a.1. Ecnu 3aduk-
CHpOBaTh BEPIINHY ¢y oprpada, TO IMyTH, BBIXOASIINE M3 BEPIIUHBI (p,
OTOXIECTBIISIOTCS CO CIIOBaMH B alipaBUTE U TEM CaMbIM 3aJaudl yrafbl-
BaHMS CJIOB M IyTeH OKa3bIBAIOTCS SKBUBAJICHTHBIMH.

Heckonpko MopuduuupyeM omnpeneneHue, Ionaras, 4To yrajbiBa-
HUE MOXXET MPOUCXOAUTH HE B KAKIBIH MOMEHT, & B MOMEHTHI BPEeMEHHU
ki, ko, ... Takum oOpa3omM, B memouke (1) OyayT OTCyTCTBOBAaTh HEKOTOPHIC
MPOTHO3BI; YCIOBUMCS MUCATh YEPTOYKH HA 3TUX MO3MLUAX (Hampumep,
samucsk 0, 1, —, 0, ... 6yaer o3Hauars, uto G(1) = 0,3(2) = 1, B MomeHT 3
yraJibIBaHus HET U T.1I.).

B mensx peanuzanmu yrajaplBaHus MyTed Ha oprpade MOCTaBUM B
COOTBETCTBHE HEKOTOPHIM (BO3MOXHO, HE BceM) pebpam a — b MeTku
g(a,b) € {0,1}; HazoBem ux g-meTkamu. Eciu, IBHUrasch 1o MyTH, TOUTH
JI0 BEPILUHBI aj TAHHOTO IyTH W Ha pedpe aj_i; — aj CUYUTATh §-METKY
g(ax_1,ar), TO MOXKHO CHPOTHO3MPOBATH, YTO CIEAyrolIei OymerT Takas
BEPIINHA A1, 9TO f(ak, ary1) = g(ax—1, ar). Pasymeercs, npuaercs yra-
JbIBaTh MHOXKeCTBa myTeid R C R(()), a He TOJBKO OTAENbHBIE ITyTH.

COOTBETCTBEHHO, €CITH peub UAET 00 yraJblBaHUHU CIIOBA, TO MPOTHO-
3UpyeM, 4TO creayromieil OykBoii cioBa Oyner g(ak_1,ay). Takum obpa-
30M, yKa3aHHas BbIIIE “‘yrajpiBaromas GpyHkuus” F' 3amaeTcs paBeHCTBOM
Fla(D)a(2)...a(k)) = glar_1, ax).

Wtak, ponb MeTOK Ha pedpax Takas: f-METKH MO3BOJSIOT YCTAaHOBUTH
OMEeKIIMI0 MEXIy CIOBaMH M MYyTSAMH (B 3TOM MECTE PacCcMaTpHBAIOTCS
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MyTH, BRIXOIAIINE M3 PUKCUPOBAHHOM BEPIIIH-
HBI ((); g-METKH JIAI0T MPOTHO3 OTHOCUTEIHHO
odyepeaHON OyKBBI cj0Ba (MpU YCIOBHUH, YTO
W3BECTHBI MPEIIIECTBYIOIINE OYKBBI).

Jlist TOro 4TOOBI CAEaTh MPOIECC yrabl-
BaHMS HAIVISIIHBIM, BBE/IEM CIICYIOIIEE MOHS-
tue. HazoBeM 6apvepom nByXpeOepHBIil MyTh
a — b — ¢ (puc. 1), y1oBIETBOPSIOMINN yCIIO-
BHto ¢g(a,b) = f(b,c). Eciii 1aHO CIOBO M COOTBETCTBYIOIIUI €My ITyTh,
TO MPaBUJIBHOE yTaJbIBAaHHE OYKBBI CIIOBA MTPOUCXOIUT B TOM M TOJIBKO TOM
cllydae, KoTza ITyTh MPOoIIes 4epe3 dapwep.

Oprpad ¢ metkamu f : E — {0,1} u g : E — {0,1} o6o3zHaunm
yepes G = (Q, F, f,g). Ecniu dukcupoBaHa BepIIMHA ¢p, TO 3aIHIIEM
G = (Q,E, f,9,q0)". HanoMHuM, YTO g-METKM 3a1aHbl, BO3MOXHO, HE
Ha Bcex pebpax. Utak, aBromar G = (Q, E, f, g) ciayXuT U 1t 3a1aHus
si3bIKa (110 JAHHOMY MHOXKECTBY MyTeH), U IS YraJblBaHHSI 3TOTO sI3bIKA.

Puc.1. Iyt a—>b—c —
O0apbep

Cmenens yzadvieanus u unmepean yzaoviéanus. Beenem mnoHsTue,
MTO3BOJISIFOLIEE OLICHUTh “‘KauyecTBO™ JAHHOIO Iporecca yrajapiBaHus. OHO
OBLIIO BBEZICHO B paboTe [2]; BOCIIPOU3BEAEM €T0, UCTIONB3Ys MPUBEICHHYIO
BBIIIIE TEPMUHOJIOTUIO (OTMETHM, YTO OHA OTJIUYAETCsS OT TEPMHHOJIOTHUH,
npuHATON B padore [3]).

Bozbmewm s3bik L. [1ycTh 1aH HEKOTOPBIN MPOLECC YraJbIBaHUs; TAKUM
o6pazom, s soboro cioBa a = a(l)a(2).. ., B3sToro us mpouecca L,
yKa3zaHa “yrajpiBaromias nporeaypa’ (2) u menodka nmporaosos (1).

BosbMeM CI10BO v U COOTBETCTBYIOIIYIO €My ILIEeMOYKy mporHo3oB (1).
Jltst kaskmoro n > 1 0603HauuM depes 7(n) YKCIIO0 yAadHbIX yraAblBaHUI Ha
BPEMEHHOM MPOMEXyTKe 1, ..., n; apyrumu ciosamu, r(n) = [{k : a(k +
+1) = B(k)}, k < n|. Cmenenv yeaovisanus cioBa omnpeiesieTcs: paBeH-
crBoM lim r(n)/n,n — oo. CreneHb yragpiBaHus si3blka L — Takoe YHCIIO
o, 4To J11000€ CI0BO U3 mporecca L yrajasiBaeTcsi cO CTENEHbIO, HE MEHb-
wen o. Kak cinenyer u3 onpenesieHusi, €Ciu 0 — CTENEHb yTra/IbIBAHUS, TO
TaKOBBIM OyZIeT U J1000e Yucio oy < o.

SI3BIK HA30BEM YaACMUYHO Y2A0bleAeMbIM 8 WUPOKOM CMbICTle, €CIIU CY-
IIECTBYET MPOIIECC YrajbiBaHus (2) ¢ HEHYJICBOW CTEIECHBIO yrabIBaHMU.
Janee MoguduIpyeM 3T MOHATHSI CISIYIONIMM 00pa3oM (CHOBA UCTIONb-
3yeM IIeTOoYKy Mporuo3os (1)).

Ckaxxem, 4TO CIIOBO (v YaCTUYHO YTabIBACTCS C UHIMEPBALIOM Yeaobl-
eanus T', ecnu Ha MOOOM MPOMEXYTKE %,¢ + 1,...,7 + T ¢ mocTaroyHo

B JIPYTroi TEPMUHOJIOTMH UMEEM HEMHUIIMAIBHBIN U, COOTBETCTBEHHO, MHUITUATbHBIN
aBTOMAT ¢ BXOAHOW (QyHKuMe# f u BeIxogHOU (yHKIMEH g.
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OOJIBIIMM  KIMEETCSt MOMEHT yrajibIBaHus (T.€. HalaeTcs Takoe j, uTo a(j+
+1) = B(j)). Craxxem Takxe, 4to 536K L yeaowvieaemcsi ¢ unmepgaiom T,
€CJIM Ka)KJI0€ CJIOBO SI3bIKA YTaJbIBaeTCs ¢ MHTEpBAIOM 1.

SI3bIK HA30BEM YACMUYHO Y2a0blBAeMbIM 8 Y3KOM CMblcle, €CIU Hail-
JIETCSl MPOLECC yraablBaHus (2) ¢ KOHEYHBIM WHTEPBAJIOM YraJbIBaHUS.
CreneHp ¥ MHTEpBaJ yraJblBaHUS IS MyTEH OMpeAenseTcs Tak e, Kak U
IUIS SI3BIKOB.

Jlerko 3aMeTUTh, YTO U3 YACTUYHOM YraJbIBAeMOCTH B Y3KOM CMBICIIE
ClleflyeT YacTH4YHasl yraJbIBAaeMOCTb B HIMPOKOM cMbiciie. [Ipuyem B ka-
YeCTBE CTCMCHHU YraJbIBaHHS MOXKHO B3siTh uncio 1/7 (a taxxke moboe
MEHBbIIIee YUCIO0), T1ie 1" — WHTEepBaJ yraJbIBaHUsI.

OObpartHoe yTBep)KIIeHHE HEBepHO. Tak, MOCJeNoBaTeIbHOCTh BHIA
(0™"(0U1)™)> Oynet yragaHa B IIHPOKOM CMBICIIC aBTOMATOM, BBIIAIOLINM
koHcTaHTy 0 (co crenenbto 0,5), HO 71 JIFOOOTO YraJbIBAIOLIET0 yCTPOii-
CTBa B HEl MOXKET BCTPEUATHCSI TPOU3BOIBHOE YMCIIO HEYTATaHHBIX TTOPSIT
cuMBOJIOB. Takum 00pa3oM, BO3ZHHKAeT 3ajadya MCCIEIOBaHUS yraJbiBae-
MOCTH (B IIMPOKOM HJIH Y3KOM CMBICJIE) SI3bIKOB U MHOXKECTB myTeil. [lanee
HAMETHM KJIACC S3bIKOB U MHOXKECTB MyTEH, AJI1 KOTOPBIX PACCMOTPUM ATy
3ajauy.

Ilnan oanvneitwezo uccnedosanusn 3aoauu yzaovieanus. Bepaemcs k
aemMaM | u 2. CommacHO 3THM J€eMMaM, HaMeudaeTcs CIEeNyIOLUN ecTe-
CTBEHHBIN KJIACC MHOXKECTB ITyTEH U SI3bIKOB, JIJIS1 KOTOPBIX MOXKHO paccMO-
TPETh 334 yrajbIBaHUs:

1) mHOX)ecTBa myTeii Buna R(Q) u s3biku L(qo, ()) AT CHIBHO CBSI3-

HOTO oprpada (;

2) mHOoxkecTBa myteit Buma R(Q, Q') u s3biku L(qo, @, Q'), tne Q' —
CHJIBHO CBSI3HOE MHOXKECTBO BEpIIMH oprpada [()] (HamoMHUM, 4TO
[Q] — xparkoe 06o3HaueHue oprpada ¢ MHOXKECTBOM BEpIIUH ());

3) oObeaMHEHUsT MHOXKECTB MyTeW M S3BIKOB, YKa3aHHBIX B IPEbIIY-
IIeM IYHKTE.

[lepeuncrnenHbie 3a1a4 U3YYUM MOCIEA0BATEIBHO.

3agaya yraabIBaHus JJisi MHOKECTB MyTeil B CHJIbHO CBSI3HBIX IPa-
dax. Muoscecmea R(Q). PaccmoTpum cuitbHO CBsi3HBIN rpad [()]. Haro-
MHUM, YTO OH Ha3BaH COBEPIICHHBIM, €CIIU U3 KaXKI0M BEPIIUHBI BHIXOISAT
IBa pebpa (M HECOBEpLICHHBIM — B MPOTUBHOM cilydae). SICHO, 4To s
COBepIIeHHOTO oprpada MHOkeCTBO R(()) HEe MOIMyCcKaeT YaCTUIHOTO yra-
IeiBaHusA. [t HECOBEpIICHHOTO oprpada — IMOJIOKEHHE UHOE.

Teopema 1. I1ycmob dan cunvho césnsHblil Hecosepulennbill opepagd [Q).
Toeoa muoocecmeo R(Q)) uwacmuuno yeaowvieaemo, npuuem unmepeaiom
yeaowiganus 6yoem uucio n,n = |Q|. dmo eepno u ons azvika L(qo, Q).

HeobOxomumplii aBromMar-yragduk OyzieT MOCTPOCH B XO/€ JI0Ka3aTelb-
CTBa, KOTOPOE HAaYHEM C JI0Ka3aTeJIbCTBA JIEMMBI.
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Jlemma 3. Ilycmo dan cunvho ceéasuwiii opepag. Tozoa noboii e2o
cunvHo ceszwiil nooepag [Q'], [Q'] # [Q] necosepuenen.

<« Jlonyctum, yro moarpad [()'] cosepmieHeH. Bozbmem BepuinHbI
a € [Q] ub ¢ [Q] Hockoabky rpad [()] CHIBHO CBSI3HBIN, CyLIIECTBYET
oyTe ¥4 — ... = U, U1 = a,0, = b. [Ipu a € [Q'] nu b ¢ [Q'] Haiinercs
Takoe pedbpo v; — vi1, uT0 v; € [Q'] ¥ vy ¢ [Q']. Utak, U3 BepuIMHbI
v; BBIIUIO pebpo v; — v;41, HE comepxkaineecss B MHOkecTBe (). DTO
IPOTUBOPEUUT TOMY, 4TO ToArpad Q'] cosepiieHeH. »

[Ipomomxum nokazarenbcTBo Teopemsl 1. Llens — momoOpare g-meTku
TaK, 9TOOBI Ha KaXXIOM ITyTH JJIHMHOM, TPEBOCXOAALICH YHCIIO 7, BCTPETHII-
cst Oapwep. OnuiieM He0OXOAUMYI0 KOHCTPYKIIHUIO.

IToctpoum nenouky oprpados [Qo] O [Q1] D -+ D [@Qm] 1 cHaOAUM
HEKOTOpbIe pedpa g-meTkoil. J{iist aToro mpumem, BO-NepBhIX, [Q)] = [Qo).
Ecmu yxe nocrpoeH rpad [Qg|, TO 1si MOCTPOCHUs Clieayromero rpada
[Qr-+1] BO3pMeM cHavasa 00y CHIIBHO CBSI3HYIO KOMITOHEHTY [Q)'] rpada
[Qr]. Cormacno nemme 3, ('] — HecoBepiieHHBIH rpad), a MOTOMY CO-
JePKUT BEPUIMHY by, U3 KOTOPOIl BBIXOJHUT TOJBKO OAHO pedpo by — ck,
nexarree B moarpade [Q']; HazoBeM Takoe pedpo odunounvim. Ha kakmom
pebpe d — by ucxomHoro rpada [()], BXoasieM B BepIIHHY by, 3a1a1M
g-metky Buza g(d, by) = f(bg, cx); momyuum 6apwepst d — by, — c. Yna-
num u3 oprpada [Qy] BepumHy by, pebpo by, — ¢x 1 Bce pebpa, BXomsIme
B BepuuHy by,. [Tomydum HOBBII oprpad; 3T0 U eCTh HCKOMBIN rpad [Qx 1]
Pabora 3akaHunBaeTcs Torna, Korua ouepeHoi rpag He UMEeT LIMKIIOB U,
KaK CJIC/ICTBHE, HE UMEET HETPUBUAIBHBIX CBA3HBIX KOMIIOHEHT.

Kaxnpiii rpad [Qy.1] momydaercst u3 mpeasiaymiero rpada [(Qx] yna-
JICHUEM OJIHOW BepIIuHBI b, (1 pebep, comepxammx BepmuHy by). Tlo-
JydaeM TakKe ¢g-METKHM Ha HEKOTOphIX peOpax. Ha ocrampHBIX pebpax
CTaBUM ¢-METKH MPOU3BOJIBHO. B pe3yibrare HCXOIHBIN pa3ME4YeHHBIN Op-
rpad ([Q], f) npeBparuicst B pasmedennsiii oprpad G = ([Q)], f,g). Or-
METUM, 4TO Tpad, MOTyUEHHBIH MMOCIe ylaleHus YKa3aHHBIX pedep, aaee
HE UCIIOJNIb3YETCs; OH HEOOXOAUM JIMIIb KaK CPEJICTBO MMOCTPOCHUS Habopa
J-METOK.

Jlist manbHeHIero uccie0Banus BBEEM CleAyIoImue nouarus: 1) ne-
misi — MyTh ¢ — ... — (s, TA€ ¢s = (1, @ BEPIIUHBI q1, . . ., s_1 TONAPHO
paznuyHbl (puc. 2, a); 2) pacwupennas nemisi — 0yThb gy — ... — (s, YTO
Jo # q1 M IyTh ¢ — ... — s €CTh TeTIs (pHC. 2, 6).

Jlemma 4. [lycmo 6 epaghe [Q)] dan nymo u e2o ompesox, A6Iuowuiics
pacuupennot nemnei. Toeda smom ompe30x cooepacum dapwvep.

<« Bo3pMeMm pacnimpeHHyro NETIo ¢y — ... — ¢s ¥ COOTBETCTBYIO-
LIyt MeTIo q; — ... — ¢s, TIe qs = q,. Haligerca takoe r > 0, 4To 3Ta
HeTIs ISKHUT B rpade [Q,] u He nexut B rpade ()1 1] (Tak Kak moCTpOeH-
Has IenoYKa yObIBaeT HaYMHAS ¢ UCXOMHOTO rpada U 3aKkaH4IMBasi rpadom
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Puc. 2. Iletas (@) m pacluiupenHas netJs (0)

6e3 mkinoB). [Tockonbky rpad [(Q),11] momyuen u3 rpada [Q,] ynaneHuem
POBHO OJIHOW BEPIIMHBI b,., 3T BEpIIMHA JISKHUT Ha neTsie. Bo3MoXHEI /1Ba
ciydasi: 1) BepmrHa b, COBIIaJaeT ¢ BEPIIMHON ¢y; 2) OHA COBIAJACT C He-
KOTOPO# BepIIMHOH ¢;,1 < j < s. B oboux ciy4asx b, — ¢, — OIMHOYHOE
pebpo B rpade [Q,]. [TosToMy, U 1O MOCTPOCHHIO (QYHKIUH ¢, B TIEPBOM
ciIy4ae uMeeM 0apwep qo — q1 — q2, TA€ ¢ = b, ¢ = ¢, BO BTOPOM —
0apeep qj—1 —> ¢j — Qj+1, THE ¢jy1 = Cr. B
JUiist creyroLieii IeMMBbI HCIIONIb3yeM BBeIeHHOE 0003HaueHue n = |Q)|.
Jlemma 5. Jlob6oii ompe3ox nymu Onunou, He meHvuieu n + 1, He
ABIAIOUUUCS HAYATLHBIM, COOEPHCUMN PACUUPEHHYIO NENLTIO.

<« JIro6oit nyTh q; — ... — @, JJIMHOM, HE MEHBIIEH N, COACPIKUT CO-
BIIQ/IAIONIME BEPIIMHBI M, CIEIOBATEIBHO, MeTto. [TycTh 3Ta metist umeer
BUA ¢; — ... — (s, G; = Qs. [IOCKONBKY paccMaTpuBaeMblii OTPE30K HE Ha-
YaJo MyTH, Ha TOM IIyTH UMEETCS BEPIIUHA ¢; 1. [L0oIy4nM paciiupeHHyo
OeTII @;—1 —> q; — ... — (s. B

W3 nemm 4 u 5 nomyuaem, 4To 000N HE HaYaJIbHBIM OTPE30K IyTH
JUTMHOM, He MeHbIeH n+-1, comepkut 6apbep. OTcrona ciemayer Teopema 1.

Yacmuunoe yzaovieanue mnoycecmé R(qo,Q,Q') u azvikos
L(qo,Q,Q’"). Bepuemcst x mMuHOkectBaM R(Q,(Q’), BBLIENAEMBIM YCIIO-
BreM lim o = . I3BecTHO, uT0 31U MHOXecTBa R((), ()') HemycThI Torna
U TONBKO ToOrja, korma moarpad [Q'] cumbHO cBsi3HbIA. U3 Teopems |
BBITCKAET CIIC/ICTBUE.

CaencrBue 1. Muoocecmso R(Q, Q') uacmuuno yeaovieaemo mozoa
u monvko mozoa, kozoa [)'] — necosepuiennuiii nooepag.

OTcrona HeMEeIJICHHO MOTyYaeM COOTBETCTBYIONLIEE YTBEPKICHHUE U IS
s1361K0B L(qo, @, Q). Heckonbko Moaubuimpyem npoueaypy yraablBaHuUsI
MHOXXECTBa MOCPEACTBOM g-MeTOK B oprpade G = (Q, E, f, g). Paccmo-
TPUM CHJIBHO CBSI3HOE MHOXecTBO () C () u coorBerctBytomee R(Q)').
ITycts [Q)'] — HecoBepuienHbIil noarpad. Tem cambiv MHOXeCTBO R((Q), Q')
yrajblBaeMO B Y3KOM CMBICJIE C HEKOTOPHIM HHTEPBAJIOM YIaJ(bIBaHUSI.
YcrnoBuMcst 3a/1aBaTh ¢-METKH, OMPEACTSIONINE yrajblBaHUE, TOJIBKO Ha
pebpax, Bxomsiumx B noarpad [(Q)']. Eciu myTs npousBosieH, TO Mpouery-
pa yraablBaHUs Ui HEro OyJleT HOCHUTH “TIpEPBIBUCTBIN™ XapakTep: €cilu
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pebpo a; — a;11 comepkurcs B noarpade ('], To Ha 3TOM pebpe MMeeM
porHo3 (YIa4yHbIi, TM00 HEYIa4YHbIH) OTHOCHTEIBLHO CIICAYIONICH BEPIIH-
ubl. Ecim 910 pebpo He BxoauT B oarpad [(Q)'], To MporHo3 OTCYTCTBYET.
B 4acTHOCTH, ecii yKa3aHHbIH My Th B3AT U3 R(Q), ()'), TO HaYMHAsI C HEKO-
TOPOTO MOMEHTa MPOTHO3bI (BO3MOXHO, HEYIaYHbIe) OYIyT MPOUCXOMAUTH
yke 0e3 mpepbIBaHUil.

Beiiiie peus mu1a 0 MyTsAX; H3I0KEHHOE MOKHO TEPEHECTH Ha MOPO-
JKJICHHBIE UMH SI3BIKH.

YacTuuHOe yrajJbiBaHue 00beIHHEeHHsI A3bIKOB. PacCMOTpUM SI3bI-
xu Ly = L(¢°,Q,,Q)), s = 1,...,m, onucannble Bbime. [1ycTh Kaxmblii
sepik L, = L(q°, Qs, Q) 4acTudHo yrajipiBaeM (C HEKOTOPBHIM HHTEP-
BajoM yramgeiBaHusi 1); Takum oOpazom, Bce oprpadsr [(Q).] Hecoep-
mieHHbL. [IpenmonokumM Takxke, 9Tto Ha Kaxaom moarpade [(.] moctpo-
CHBbI §,-METKH, 3ajaroniie yraiapisanue. CieoBaTebHO, MIMEEM aBTOMa-
™ G, = (Qs, Es, fs,9s, qs0). Pacemorpum sispik L = U™ L(q°, Q;, Q).
[lesb — MOCTPOUTH AJTOPUTM, MMO3BOJISIOIINI yrajaTh 3TOT sI3bIK (M OIle-
HUTH WHTEPBAJ YTabIBaHUs).

Badukcupyem cioBo o = a(1)a(2) ... u mocrapaemcsi IOCTPOUTH IS
HETO IEMOYKY IPOTHO30B C IOJOKUTEIBHBIM HHTEPBAJIOM YIalbIBaHUS.
Kaxnpiii aBroMar (G, ¢ TIOMOIIBIO CBOMX fs- U §s-METOK JIaeT MPOIECC
yraapiBanus (mienoyka (2)), a Takxke LEMoYKy MporHo3oB (1emouka (1)),
KOTOpasi B pacCMaTPUBAEMOM Clly4yae MPUHUMAET BH/T

Bs(1), B5(2), .- 3)

TpynHOCTH B HMCIONB30BAaHUM ATHX MPOTHO30B 3aKJIIOYAETCS B CIIEAY-
oleM. B kaxplii MOMEHT BpEMEHM YIaJlbIBaoIlee JIMLIO UMEET B CBOEM
pacrlopsKEHUH HECKOJIBKO HadallbHBIX OYKB yraJibIBa€MOr0 CJIOBA; OJHAKO
STH Ha4alibHbIe OYKBBI CJIOBA HE MO3BOJISIIOT CYAUTh O TOM, KAKOMY U3 SI3bI-
KOB L, MpUHAUIEKUT yKazaHHOE c0Bo. [loaToMy nponenypa yraasiBanus
CJIOBA OKa)KETCSl HE COBCEM IPOCTOIl.

Wnes sroit mpouenyps! cienyromas. Ha kaxaplii aBTomar nogaem yka-
3arHOe cloBo o = «(1)(2) ... Kax/plif aBTOMAaT JaeT HEenouKy MpOrHO-
30B OTHOCHUTEJIBHO OyKB CJIOBa (HallOMHUM, YTO 3Ta paboTa MOXKET UMETh
“NpepbhIBUCTBIA” XapakTep, T.€. B HEKOTOPblE MOMEHTBI yraJblBAaHUE MO-
JKET U HE IMPOUCXOAUTH). Bo3pMeM nocTarouHo Oonblioe yucio IR u u3
BCEX MPOTHO30B, BBIAAHHBIX aBTOMaTaMH B MOMEHT k, BO3bMEM IPOTHO3,
MPUHAJJIeKAIIUNA aBTOMATy, KOTOPbIH mpopaboTtan (yraabiBasl, BO3MOXHO,
HE BCErja yCHemHo) 6e3 mpomyckoB B mpensiaynme i Mmomenrtos. (Eciu
MMEETCs] HECKOJIbKO TaKMX aBTOMAaTOB, TO BO3bMEM M3 HUX aBTOMAT C HaW-
MEHBIIMM HOMEPOM.) DTO B €CTh HCKOMBIN MIPOTHO3 OTHOCUTENBHO CIEY-
forel OyKBBI CJIOBaA (.
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OrnuieM HaMEUEHHYIO TMpoLeaypy NoApoOHo. JJis KakIoro aBTOMa-
ta G ykazanHoe cioBo a = o(1)«(2) ... maet myTh as(1) — as(2) — ...
OO6o3HaunM yepe3 [y MHOXECTBO HATYPaJbHBIX YUCEN 4, JJISI KOTOPBIX
pebpo as(i) — as(i + 1) nexur B MHOXKecTBe (). 3BecTHO, ecnu @ € Dy,
To B MOoMeHT ¢ aBromar (4 Beimaer nporuo3 [,(i); ecnmu ¢ ¢ D, TO
B MOMEHT ¢ aBTOMAT HE JaeT HHUKAKOro MpOrHo3a. BmemeM QyHKIHIO
k— ®(k),k = 1,2,..., mo cieayolieMy MpaBuiy: s Kaxaoro k pac-
CMOTpPHM Takue S, uid KoTtopeix umcna k,k — 1,... kK — R BXomar B
MHO)KecTBO D;. JIpyruMu cloBamMH, BBIOMPAIOTCSI T€ aBTOMAThbl, KOTOPbIC
JlaBaJIi IIPOTHO3 OT MOMeHTa k — R 10 MoMeHTa k. HaumeHbImii n3 Takux
HOMepoB s o0o3naunM depe3 P (k). Urak, paBerctBo P(k) = i o3Hauaer
CIIeytolee: BO-MepBhIX, MHOXECTBO ukcen {k — R, ..., k} comepxurcs B
MHOKecTBe D;, BO-BTOPBIX, YKa3aHHOE MHOXECTBO YHCEJ HE COINCPKHUTCS
B MHOXecTBe Dy nipu ¢/ < i. @ynkiust $ mocrpoera. OTMETHUM ee CBOW-
CTBO, KOTOPOE CIICAYET U3 €€ ONpeelicHus U OyJeT UCIIOJIb30BAHO JaJiee:
ecnu s Hekotoporo 4 umcna {k — R, ..., k} Bxomar B MHOXecTBO D;,
to ®(k) < i. Hakoner, B3siB aBTOMAr ¢ HaiificHHbIM HOMepoM i@ = P(k),
BO3bMEM BBIIaHHBIH UM (B MOMeHT k) mporHo3 [3;(k). B pesymbrare mis
yragpiBanust cinoBa & = a(1)(2) ... MOMYYHITH HEMOYKy MPOrHO30B

B nenouxe (4) BO3BMOXKHBI IPOIYCKH (OTMEUaeM MX YEpTOYKaMH), TaK Kak
a7 HekoTopeIx k BennuuHa O (k) moxer ObITh He ompesencHa. OOpasHO
TOBOPSI, B K&XKIbII MOMEHT BPEMEHU Kk Ka)JbId M- aBTOMAT MBITACTCS
yrazgarb cuMBol ok + 1) Hamero ciosa; HO M3 BCEX IPOrHO30B OTOMpA-
eTcs MPOTro3, BBIJAHHBIM aBTOMAaTOM C HAaMMEHBIIUM HOMEPOM, KOTOPBIi
yrajasiBajl (BO3MOXKHO, HE BCEIJla YJIauHO) B MOMEHTHI BpeMeHHu oT k — R
1o k (6e3 mpepbIBaHU).

Teopema 2. [. @yuxyus k — (k) onpedenena npu k > kg, 20e ko —
nocmosanHas, 3asucaujas om «. 2. I[lycmv uucno R evibpano max, umo
R > 4AmT, ona eécex i = 1,...,m. Toeda nocredoosamenvrnocms (4) oaem
npoyecc YacmuyHo20 y2aovl8anus ¢ uHmepsaiom y2aoviéanus R.

<« [loxaxem mepBoe yTBepxKaeHUEe TeopeMsbl. [1o ycmoButo o € Ly =
= L(¢°, Q,, Q") nna mexotoporo s. [Mockombky lima = @', COOTBETCTBY-
01V Iy Th B oprpade G5 MOIHOCTHIO JISKHT B (), HAYMHAsI C HEKOTOPOTO
MomeHTa ky. CrnenoBarensHo, yucna k, k—1, ..., k— R npuHaamexar MHO-
KecTBy (. mist Beex k > kg, eciu 9mciio kg 1octatodHo Benuko. [loaromy
byHKIMs onpeneneHa npu k > k.

JlokazareabCcTBO BTOPOTO YTBEPKACHUS TEOPEMBI 2 TpeOyeT HEKOTOPBIX
npurotoBneHuit. Yucno k£ > ky Ha30BeM Toukoil ckauka GpyHkuuu ¢ mpu
O(k) # P(k+1).

Jlemma 6. B 1r060m ompeske onunoii R umeemcs ne bonee 2m mouex
cKauKa.
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<« 1. 3adukcupyem oTpe3oK JUIMHOW R U pacCMOTPUM TOYKH U3 HETO,
B KOTOPBIX BbINMONHEHO HepaBeHCTBO P(k) < P(k + 1). Jokaxem, 4To
YUCIIO TAKUX TOYEK HE MPEBOCXOAUT m. JlomycTuM npotuBHOe. [10CKoIbKy
¢yukums @ (k) npuHuMaeT He Goiiee YeM m 3HAYECHHH, a YKCIIO CKAuKOB
HPEBOCXOIUT M, HalimyTes Takue k, [, uto (k) < ®(k+1),P(1) < ¢(I+
+1),k <1, ®(k) = ®(I) = ¢ s HexoToporo i. M3 onpenencHus GpyHKIHHU
® cnenyert, uto [k — R, k] C D; u [l — R,l] C D;. Omnako [ — R < k,
nostomy [k — R,l] C D;. B wacthoctn, [k + 1 — R,k + 1] C D;,. B
cooTBeTcTBHM ¢ ompexaenenueM ¢yukuun ®, &(k + 1) < 4, te. ¢(k +
+ 1) < ®(k). IIporuBopeune.

2. PaccMOTpHM TOYKH CKa4yKa, B KOTOPHIX BBIMOJHEHO HEPABEHCTBO
®(k) > ®(k + 1). lokaxkeM, YTO YUCIIO TAaKUX TOYEK HE HPEBOCXOMUT M.
3/1ech pacCyKICHHs aHAJOTHYHBI MPEBIIYIIIM; TEM HE MEHEe IPOBEIeM
ux. JIOMyCTUM NPOTHUBHOE M KaXXIOMY CKauKy IIOCTaBUM B COOTBETCTBHUE
napy (®(k),®(k + 1)). Torma waiinyrcs takue k,l, uto ®(k) > ®(k +
+1),®() > ®(l+1),k <1,®(k+1) = &(l + 1) = ¢ w11 HEKOTOPOTO 1.
U3 onpenenenust dyukuuun ¢ cnenyer, uto [k + 1 — Rk + 1] C D; u
l+1—R,l+1) C D;. Onnako | +1— R<k+ 1, nostomy [k+1— R, 1+
+1] € D;. Buacraocty, [[— R, 1] C D;. ComacHo onpeneneHuto QyHKIHN
¢, ®(1) < i, re. (I) < O(I + 1). [IporuBopeune.

VYuutsiBas nm. 1 1 2 noiaydaeM yTBEpKACHUE JEMMEI 6. b

Jlemma 7. B nio6oii yenouke {s, s+1, ..., s+ R} cywecmeyem ompeszox
onunoti [R/(2m)], na komopom gynxyus © nocmosmua.

Jloka3arenbCTBO JEMMBI 7 CIELYET U3 JEMMBI 6.

BepHemcs k 10ka3aTesibCTBY BTOPOIO YTBEPAKACHUS TEOPEMBI 2.

Bo3bMeM 0Tpe30K HaTypalbHBIX YHCEN JUIMHON R, B HEM OTPE30K JUIn-
HOW [R/(2m)], yka3aHHBIH B JeMMe 7; IyCTh 9TOT OTpe3oK ectb {l,1 +
+1,...,l+r}, r=[R/(2m)]. Ha aToM orpe3ke ¢pynkuus ¢ npuHuMaet
IIOCTOSIHHOE 3HaueHue ¢. [loaToMy 1enouka nporuo3os (4) NpuHUMAET BUJ
Bi(l), Bi(I+1),...,B:(l+7), T.e. cOBIamaeT ¢ LEMOYKOil MPOrHO30B, MOJY-
4eHHBIX aBromMaroM ;. Hamomuuwm, uto [R/(2m)] > T;. CnenoBareibHo,
Ha YKa3aHHOM OTpPE3Ke MMEETCS MOMEHT MPaBHIBHOTO YraJbIBaHUS IS
aBTomara (5;. Teopema 2 noka3aHa. »

Caencrue 2. Szvix suoa L = UML(qh, Qi, Q') sensemes wacmuu-
HO Yy2aovleaemviM mo20a U MOIbKO Mmo20d, Ko20a Kaxicowlil noozpagp
Q)] Hecosepwenen, npuuem yeadwvieanue npoucxooum ¢ UHMEPEALOM

1
max{|Q},i=1,...,m}.
3akaouenne. Kak OblJI0 OTMEUEHO BBINIE, H3YyYEHHE YaCTUYHON yra-
JILIBAEMOCTH SI3BIKOB OBLIIO HauaTo B pabotax [2, 3]. Teopema 1 (kpurepmii
Y4AaCTHYHOM yrajbiBaeMocTH si3bika L(qo, @, (Q)’)) Obuia mokasana B pabo-
te [3]. [Ipy 5TOM KM TEPMHUHOJOTHWA, U METOIbl, MPUHATHIE B yKa3aHHOU

paboTe, CyIIeCTBEHHO OTIMYAINCh OT TeX, KaKue ObLIM HCIOJIb30BAHbI B
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Puc. 3. ABTomar, npeacraB/siiOlUil ¢ MOMOLIbI0 ceMeilicTBA MHOKECTB COCTOSTHUIA

{{d}{d,e}} asbix

HacTosmen padore. Jlanee B pabote [3] qoKka3zaHO, YTO OObETUHEHUE SI3bI-
koB Buaa L(qo, @, Q') ABIAATCS YaCTUYHO YTaJbIBAEMBIM B IIHPOKOM CMBI-
clie, KOT/1a Ka)/Iblil A3bIK YaCTUYHO YTaJbIBaeM B LIIMPOKOM cMbIciie. BepHo
1 oOparHoe.

Jnis yka3aHHOTO 00BbeTMHEHUS S3bIKOB B paboTe [3] ObLT UCIONB30BaH
TEPMUH “‘A3bIK, IIPEICTABUMBIN C IIOMOILBIO CEMENCTBA MHOXECTB COCTO-
SHUI” W O0OBACHSIACH UX POJb B IpoOieMe yrajasiBaHus. ABTOMAT, MIPe-
CTaBJISAIOIIMN C TIOMOIIBIO cemeiicTBa MHOXecTB coctostauil {{d}{d, e}}
A3BIK, KOTOPBIN COCTOUT U3 BCEX CJIOB, IJI€ MOCJIE HEKOTOPOr0 MOMEHTA He
BCTpeyaeTcs ABEe €AMHUILBI OAPS], IPUBEEH Ha puc. 3.

OO6muieperyisipHbIe S3bIKM OBLIH HCCIIENOBaHbl B padorax [2, 3], B Ko-
TOPBIX MMOKA3aHO, YTO BOMPOC 00 UX yraJblBaHUU CBOTUTCS K YACTUYHOMY
yrajbIBaHUIO S3BIKOB Buma L(qo, @), Q)'). YraabsiBaHue BBIIOIHSIIOCH C IO~
MOILBI0 KOHEUHBIX aBTOMATOB.

B Hacrosieil crarbe U3N0XKEHUE, IPUBEJCHHOE B YIOMSHYTBIX pado-
Tax, MOAU(PUIMPOBAIIM, B YACTHOCTH, yKa3ajdu MPOCThIE aJTOPUTMBI yra-
JIbIBAaHUS.

3aBepiias comocTaBieHne padboTel [3] ¢ HacTosmeld, OTMETUM Cy-
IIECTBEHHBIII MHCTPYMEHT, MCIIOJIb30BaHHBIA B pabote [3]. S3bIk BuIa
L(qo, @, Q) — 9acTHYHO yrajbIBaeMblii TOTA U TOJIBKO TOT/A, KOT/IA Haii-
JIETCSl CJIOBO, HE COJIEpIKalleecs] HU B OJHOM CJIOBE 3TOrO fA3bIKA. DTOT
KpUTEpUN HaIWYMs “‘3alPELIEHHOI0” CJIOBa MPEACTABISET CAMOCTOSATENb-
HBII UHTEpEC, HO B JAHHOU pabOTe HE HUCIIONB3YETCS.
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