O BoccTaHOBJIeHUU pa30ueHu’s
Oe3omacHoOCTH

A. B. Tasarenko

B pa6ote paccMaTpuBaeTcs aBTOMATHAST CHCTEMA, 9aCTh COCTO-
SHUI KOTOPOi 00bsaBIIsieTcs be3omacHoii. Vccmemyercs: CII0KHOCTD
BOCCTAHOBJIEHUSI PAa30MeHNsT MHOXKECTBA COCTOSIHUN JJIsi Ge30omac-
HBIX U £-0e30I1aCHBIX SI3bIKOB, BBEJIEHHBIX B pabote [1| «ATomar-
HbIE MOJIEJIM 3AIUIIEHHBIX KOMITBIOTEPHBIX CUCTEM>.

KuroueBble cJIOBa: KOHEYHBIH aBTOMAT, aBTOMATHAs MOJIEb,
KPATHBII yCJAOBHBINA 9KCIIEPUMEHT.

1. OcHoOBHBIE IIOHATUSA T PeE3yJIbTaThl

[Tor KoHEYHBIM ABTOMATOM MBI OyJeM MOHUMATH YeTBEpKy V =
(A,Q,¢,q0), tie A — KOHEYHOe MHOXKECTBO BXOJHBIX CUMBOJIOB, () —
KOHEYHOE MHOXKECTBO cocTosHU, ¢ @ A X Q — ) — byHKIUS IepexoJios,
qo € Q — HagasbHOE cocrosinue. Ilycts Q = S U I, npuuem SNI1 = @.
Cocrosinust u3 S HazoBeM 0E30IACHBIMU, cOCTosHus U3 I — Hebezorac-
ueivu. [lasee Gyiem mpejmonaaraTh, 9TO HAYAILHOE COCTOSTHUE SIBJISIETCST
6e301acHbIM, BCE COCTOsIHUSI JOCTUZKUMBI M3 HadasbHOro, a Q| > 1.

O603naunM gepe3 A* MHOKECTBO BCEX KOHEUHBIX CJIOB B ajihaBute A.
DyHKIUS ¢ MOXKET OBITH MPOJOIKEHA Ha MHOXKECTBO A* X () mo Mysib-
TUIJTHKATHBHOCTH.

[Mommmo)kecTBO A* HasbIBaeTCs sI3bIKOM. Kaskaomy cioBy o € A* co-
orBercTByeT cJoBO k(o) € QF, Kk(a) = ¢(a, qv). Hasosem cioBo o € A*
6esonacubiM, ecu k(o) € S*. Hasoem sizbik A C A* 6GeszonacHbIM
(S-s13bIKOM), ecsin Bee cjioBa, cocrapistomue A, 6e30nacHbl, U He Cylie-
CTByeT OE30MACHBIX CJIOB, He MpUHaIeKammux A.



124 A.B. T'anarenko

Pemaerca cienytomas 3amada. [lycrs ussecrunt A, Q, ¢ u qq. Ilycts
umeercst opakya ¢ @ A* — {0, 1}, juist Kaxk10ro BXoHOrO cjioBa o € A
BBIJIAIONINI 1 B TOM U TOJIBKO TOM CJIy4ae, Korja o Oe3onacHo. Tak Kak
BCe Ge3omacHble S3bIKH SB/IAIOTC pery/sapibivu ([1]) u B cuity Teopemsbr
Komun (2]), (o, go) MoxkeT ObITH peasnnsoBan apromarHo. st sToro B
KavecTBe COCTOsIHMIL ciie/lyeT paccmarpuBaTh napsel (q,ind), rue ¢ € @,
a ind = 1, ecsim CJI0BO TIPUHAIIEKUT Oe30macHOMY $3bIKy, U tnd = 0
B IIDOTUBHOM cJjydae. B HadasjbHbIl MOMeHT Bpemenu ind = 1. B mo-
MeHT Bpemenu t + 1 ind = 0 Torga u TOJBKO Torma, Koraa jaudo ind = 0
B MOMEHT BpeMeHH ¢, 1uOO0 Korja InepBas KOMIIOHEHTa COCTOSHHUS B MO-
MeHT Bpemenu t + 1 uwe npunamyiexkut S. [{oOBaBUB K aBTOMATY BBIXO/I-
HYI0 (DYHKIMIO ), 3HAYEHUs KOTOPOHl B MOMEHT t COBIAJAIOT C ind B
MoMmeHT Bpemenu ¢ + 1. J[jig mpocTOTHI M3JI0KEHUS MBI OyJIeM paccMaT-
pUBaTH TOJIBKO HEPBYIO0 KOMIIOHEHTY COCTOSTHUI U CUMTATH 1) OPAKYJIOM.
B srom cirygae MOKHO cunTaTh, (DYHKIMA BBIXOJA aBTOMAaTa V sABJISIETCS
HUHJIUKATOPOM TOTO, YTO OUEPETHOE COCTOsTHUAE TPUHAJIEIKUT S, & BBIXO/I-
HO€ CJIOBO JIOTIOJIHUTEIHLHO 00pabaThIBAETCs aBTOMATOM, BBIXOJ[ KOTOPOI'O
[HpUHUMAaET 3HavdeHue 1 Torja W TOJIBKO TOIJia, KOIJia BCE BXOJIHBIE OYK-
BBl paBHAUCH 1. Be3 orpanutuenus: obmuHocTH OYIeM CINTATH, UTO BCE
cocTrosiuus u3 S JIOCTVKUMBI M3 HAYAJHLHOTO COCTOSIHUS IO IIyTSIM, CO-
JIepKAIM TOJIBKO cocTosiHus u3 S. Tpebyercst BOCCTAaHOBUTH pa3bueHne
MHOXKecTBa () HAa S u I ¢ MOMOIIBIO KPATHOTO YCJOBHOI'O IKCIIEPUMEH-
Ta, MOJAaB MUHUMAJIHLHOE KOJIMIECTBO BXOJIHBIX CJIOB WJIM BXOJIHBIE CJIOBA
MUHUMAJILHOI CyMMapHO#l JIJIMHEI.

PaccmoTpum airopuT™, B IIpoIecce KOTOPOro Ha BXOJ aBTromary V.
IO/IAeTCs 3aaHHOE MHOXKECTBO BXOJIHBIX CJIOB, IIPOCMATPHUBAIOTCS 3HAa-
qeHusT (PYHKIMKA BBIXOJAa U BOCCTAHAB/IMBaeTCs pasbuenue () Ha S u I.
O6oznauum uepes N (V') HamMeHbIIee YUCIO [OJABAEMbIX HA BXOJ CJIOB,
a gepe3 N L(V) — nanmenbInyto cyMMapHyio JuHy cyioB. CrpaBeyimBo
CJIeJIyIOIIee YTBEPK IeHME.

Jlemma 1. N(V) > 1, NL(V) > 1, u amu oyenku HeyAyuaemoL.

Omnpenemnm dynkiwm Hlennona L(n) u LL(n) ciemyomum o6pasom:

L(n) = {vfféi’in}(N (V)), LL(n) = {v%?’in}(N L(V)).
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Teopema 1. Ecau mownocmyv 61001020 aAdasuma HeozpaHuyiena, mo

L(n)=n—1; ecau |A| =k > 2, mo L(n) = (n — 1) — [%2]. Ecau mouy-
2

nocmv 6x00n020 angasuma neozparuvena, mo LL(n) = %= npu vemmnois

—~1)2
n, LL(n) = % NPU HEYEMHBIT T, ECAU MOULHOCTND BLO0H020 aNPasU-

2 2
ma 0zpanuMena u boavuie UL pacra 2, mo - < LL(n) < -

Hanomuum BBesiennoe B [1| momsirme e-6e3omacuoctu. Paccmorpum
npoussosbHoe £ > 0. Beegem dynkuum s : Q@ — NU{0} ui: Q* —
N U {0} crenyromum obpazom. Ilycrs k € Q*. Oyukius s(k) paBHsieTCs
qncsy OykB K, cojepxKanuxcs B S, i(k) paBHsieTcst 4uciy OYKB K, CO-
nepxammuxest B 1. Oboznaunm 4depes |k| amciao 6yks B ciose k. Hazosem

i(k)

CJIOBO K £-0€30I1aCHBIM, €CJIH T S E Hazosem s3b1k A e-6e30macHbIM
(Sc-s13bIKOM), ecim Bee cioBa u3 A e-6e301acHbl, U He CyIecTByer &-6e-
30MTACHBIX CJIOB, He TmpuHaekamux A. OTMeTnM, 9T0 MOYKHO paccMaT-
puBaThb U € = O, B 9TOM CJiy4dae IIOJIyIUM 6e3OHa.CH]:>Ie A3BIKU.

Paccmorpum 3a/1ay BOCCTAHOBJIEHUSI MAPAMETPOB £-0€30IACHOCTH.
Byznem cuaurars, uro umeercst opakyi ¢ @ A* — {0, 1}, upejcrapistomnuii
coboif MHIMKATOP €-6€30I1aCHOCTH, TO €CTh IPUHMMAIOMNI 3Hadenue 1
TOTJIa W TOJBKO TOT/Ia, KOTIIA % < €. Boobire rosopsi, opakys He siB-
JISIeTCs aBTOMATHBIM, HAIIPUMED, B CHJIy TOIO, YTO £-0€30IacHble A3BIKI
moryT 6biTh Heperysapubsivu ([1]). Ilycrs usBectHo pasbmenue MHOXKe-
cTBa coctostHuil () Ha S w I, a 3HAUEHNME £ HEM3BECTHO. ByJjieM roBOpuUTH,
9YTO €1 YKBUBAJIEHTHO €3, €CJIU £1- U £9-0€30MACHBIE A3LIKU COBIIAJIAIOT.
Jlerko yBujeTh, 9TO BBEJIEHHOE OTHOIIEHUE JEACTBUTEIHLHO ABJIAETC K-
BUBAJIEHTHOCTBIO. 1 pedyercss BOCCTAHOBUTH 3HAYEHUE € C TOYHOCTBIO JI0
KJIaCCa 9KBUBAJIEHTHOCTH, [TOJIaBast HA BXOJ aBTOMATY V KOHEYHOE IHCJIO
CJIOB U3 A* M aHAJM3UPYs BBIXOJ, UK, JIPYTUME CJIOBAMU, BOCCTAHOBUTH
paco3HaABaEMBIfl ABTOMATOM £-0€30IACHbIH A3BIK.

Paccmorpum MHOXKecTBO A 3HAUEHMI Z|(TFD|) Ha Bcex ciaoBax mz AX.
Iycts § € Q, 0 < § < 1. CkaxkeMm, 9TO § IPUHAJJIEKUT CIIEKTPY aBTO-
Mara V', eciin § sIBJSIETCS NIPeJIeIbHOM TOYKONH MHOXKeCTBa A, TO eCTh B
JIOOOM MTPOKOJIOTON OKPECTHOCTH 0 HaiijieTcst XOTs Obl 0JiHa TOYKa U3 A.

CrexTp aBTOMaTa MOXKET OBITH OXapaKTEePU30BaH B TepMHUHAX JUa-
rpaMmmbl Mypa.
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Teopema 2. IIyemov § € Q, 0 < 0 < 1, V. — asmomam. Toeda § npu-
Hadaestcum cnexkmpy V. moezda u moavko moezda, %0206 8bNOAHEHO TOMA
6v, 0010 U3 CACYIOUWUT YCAOBUT].

1. B duaepamme Mypa V ecmo yukave C1 u Co, npuvem doss nebes-
onachvix cocmoanuti Cp menvuwe §, doas Hebe3onacHvix cocmoarull
Csy boavwe 6, u cywecmsyem nymov u3d Cp 6 Cy uau uz Cy 6 C1.

2. B duaepamme Mypa V ecmv yura C, 6 xomopom doas nebesonac-
HWT cocmoanul pasua 0, 0 < § < 1.

3. 0 =0, 6 duaepamme Mypa V ecmov yuka C, 6 xomopom ece cocmo-
AHUA BesonacHbl, U cywecmeyem nymo, coedunsrowut C ¢ Hexo-
MoPbIM HEOE30NACHDBIM COCTOAHUCM.

4. 6 = 1, 6 duazpamme Mypa V ecmv yura C, 6 xomopom sce co-
cmoanus Hebezonachvl, U cywecmeyem nymy, coedunsowutl C c
HEKOMOPHIM OE30NACHBIM COCTMOAHUEM, TPU IMOM be3onacroe co-
CMOAHUE HE ACAAEMCA NEPELIM 6 IMOM NYMU.

CaenctBue 1. Cywecmseyem anszopumm, no duazpamme Mypa asmoma-
ma U pasdueHUI0 MHOIMHCECMBA COCMOAHULT CMPOAULUT, CNEeKmp.

CrnencrBue 2. Cnexmp 4106020 agmomama Henycm mozda u moavKo
moeda, xo2da 6 duaepamme Mypa cyuecmeyem nymov, HAMUHGOWUTCA
€ HAYAABHOR0 COCTNOANUA U COOEPICAUUT No Kpatinel mepe 00ny nebes-
ONACHYIO BEPUUHY U 00HY OE30NACHYI0 BEPWUNY, HE ACAAOULYIOCS Nep-
BYLM INEMEHMOM NYMU.

Teopema 3. 3adaua soccmanosienus NapamMempos €-0e30nacHoCmuy, He
MOdICEM HbIMB PEUWENA € NOMOULBIO KOHEUHO20 IKCNEPUMEHME, ECAl 00-
HOBPEMEHHO HE BBINOANEHDL CACIYIOULUE 0BG YCAOBUA:

1) € ne npunadaesrcum cnexmpy asmomama V ;

2) e = 1, u ne cywecmsyem neperoda u3 HAUAALHO20 COCTMOANUA 6
HEOE30NacHOe COCMOANUE N0 CAO8Y JauMbL 1.

3adava moorcem 6biMb peuwena ¢ NOMOULBIO KOHEUHO20 IKCNEPUMEHMA,
ECAU BBINOAHEHO TOMSA Obl 00HO U3 CACOYIOUWUL YCAOBUL:
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1) 3adano v > 0, maxoe wmo € ydaaeno om cnexmpa asmomama V' ne
MeHEe, Hem Ha V;

2) e = 1, u ne cywecmsyem neperoda u3 HAUAALHO20 COCTNOANUA 6
HEOE30NacHOe COCMOANUE N0 CAO8Y JauMbL 1.

ABTOp BBIpaXKaeT TIybOKYI0 0JIaroapHOCTb CBOEMY HAYJIHOMY PYKO-
BojuTesio, ji.¢b.-M.H., pod. B.B. KyupssueBy 3a moctanoBku 3a7ad u
BHIUMAaHHE K pabdore.

2. JlokazaTeJabCTBa YTBEP2KJIEHUI

2.1. /lokazaTejqibCTBO JieMMbI 1

JList BOCCTAHOBJIEHUSI MHOYKECTBa S HEOOXOIMMO IPOBEPUTH, €CTh JIN
MepexoJibl U3 HAYATBHOTO COCTOSIHUST B COCTOSTHUST MHOXKecTBa S. s
9TOTO HA BXOJT HEOOXOAUMO TIOJIATh 110 KpaiiHeil Mepe ofHy OyKBY, CIe/I0-
Barespro N (V) > 1, NL(V) > 1. IlokazkeM, 9TO OIleHKA HEyJIydIaeMa.
Pacemorpum aBromar ¢ jgmarpammoit Mypa, m3obpaxkennoii na puc. 1.
[TycTh MHOXKECTBO S COCTOUT TOJTBKO M3 HAYAIBHOTO COCTOSTHUS Go. ITO-
OB BOCCTAHOBHUTEL TaKOe pasbueHne, Ha BXOJ JIOCTATOYTHO IMOJATH MPOU3-
BOJILHYIO 6yKBY. JleMMa mokazaHa.

DEORORES

Puc. 1. Inarpamma aBroMaTa, Ha KOTOPOM JTOCTUTAETCSI HUXKHSIST OTIEHKA,
B jeMMe 1.

2.2. BcnomorareJsibHbIE YTBEP2KI€HUSA

Jlemma 2 (0 MakCUMaJIbHOM YHCJIE JIMCTBEB). Paccmompum depe-
60 ¢ Kopmnem, codepoicawee n eepwun, n > 1. Fcau cmenensv eep-
wuH Heozpanusena, depeso codepotcum we bosee n — 1 aucmoves (kKopens
HE CHUMAEMCA AUCTIOM), U 9ma ouenka docmusicuma. Ecau cmenens
gepuiur ozparuvena konemanwmot k € N, depeso codeporcum ne bonee

(n —1) — [22] aucmues, u ama oyenxa docmuorcuma.
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HoxkazaresbeTBo. [IycTh crenenb BepmmMH HeorpanndeHa. Tak Kak Ko-
peHb JlepeBa He CUUTAETCS JINCTOM, UHCJIO JINCThEB HE MPEBOCXOIUT 00-
mero gucia Beprmi MuHyc 1. OleHKa JIoCTUTaeTCs Ha JepeBe U3 JIBYX
sipycoB (puc. 2).

Puc. 2. JlepeBo u3 JIByX ApYyCOB.

IIycts crenenn Bepmma orpanudeHa KoucrtanToit k. [lokaxkem, uTo B
9TOM CJIydae MaKCHUMAJIbHOE UHCJIO JINCTHEB MMeeT PABHOMEPHO 3arpy-
JKEHHOE JIEPEBO, OIIPEJIETISIEMOE CJIELYONTUM 00Pa30M:

1) Bce BepUIMHBI, KPOME, MOYKET ObITh, BEPIINH IIPEJIIIOCIIEHETO sIpyCa,
UMEIOT CTeleHb k;

2) Ha mpejiocsiesineM sipyce BCe BepIINHBI, KPOME, MOXKET OBbITh, OJI-
HOI, UMEIOT CTeleHb k.

JleficTBUTE/ILHO, PACCMOTPUM ITPOU3BOJILHOE JiepeBo 1, He sIBJISIOIIeeCs
PABHOMEDHO 3arpy2KeHHbIM. Ecjin He BBIIOJIHEHO YCJIOBHE 1, TOCTPOUM
nepeso T chemyionum obpaszom. PaccMoTpuM HEIOrpyKEHHYIO BEpINU-
Hy. Eciin oHa sIBJIsieTCs JIMCTOM, MEPEBECUM B HEe MOJJIEPEBO C MPEIIo-
cienuero spyca. [Ipu aToM 1nc/io IMCTheB He m3MEHuTCsI. Eciun BepIinna
HE SIBJISETCS JINCTOM, TIEPEBECUM IIPOU3BOJIBHOE PEOPO C IIPEIIIOCIETHETO
spyca. [Ipu 3TOM YnCI0 TUCTHEB HE YMEHBIUTC. Byiem mocieioBaTeb-
HO CTPOUTH JIePeBbsi 1}, MOKA BCE BEPIIMHBI HIZKHUX sIPYCOB HE OKAXKYTCS
MIOJIHOCTBIO 3arpy2keHHbiMu. Ha mocsegaem starie 6y/1eM 110CJIEI0BATE b
HO TIepEBeNnBaTh pebpa Ha IPEIIOCTIeHEM sIpyce, JIOTpy2Kasi HEJIOTrPy-
JKeHHbIe BepiiuHbl. [Ipu aTOM 4YmC/I0 JincTheB He OYJET YMEHbBIAThCs,
TaK KaK MPHU KayKJIOM TaKOM IIPEOOPA30BAHUU YIAJISAETCS OJWH JIUCT, a
JI00ABJIIETCH — OJIMH WJIM JBa. Y YUThIBast, YTO HA KAXKJOM IIare IucJjo
JINCTBbEB HE YMEHBINAJIOCh, & Ha BBIXOE IOJIYIUIOCh PABHOMEPHO 3arpy-
JKEHHOE JIEPEBO, TOJIyYIaeM UCKOMOE yTBEPXK/ICHUE.
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[TokazkeM 10 MHIYKIWMH, 9TO 4ucyao 1(n) JIMCTbEB PABHOMEPHO 3a-
IPYKeHHOTO JiepeBa ¢ 1 BepmmHamu pasha (n — 1) — [22]. Tlpu n = 2
PABEHCTBO OUEBUHO. [lycTh yTBEpKIeHIe UCTHHHO JJIsi BCEX N, He Ipe-
Bocxoasimux Hekoroporo N € N. Ilokakem, YTO paBEHCTBO CIIPaBEI-
gauBo ipu n = N + 1. Boamoxkunl jiBa ciayuas. Eciau ogua n3 Beprimn
PE/IIIOC/IETHErO sIpyCca PABHOMEPHO 3arpyKeHHOro Jiepesa ¢ N BepIiu-
wamu Hegorpyxkena, 1o T (N + 1) = T(N) + 1, B npoTuBHOM ciydae
T(N+1) =T(N). Jlerko yBusieTh, 4T0 BTOPOMY CJIy9ai0 COOTBETCTBYIOT
sunadenns N Buga 1+ C x k s sekotoporo narypassaoro C. B mepsom
ciyuae T(N+1) = T(N)+1 = (N-1)—[X22]4+1 = (N+1)-1)— [,
Tak Kak N omwmden or 1 mo Moayso k, a Iejiasi 9acTh yBEIMUNBAET-
cst, korma N — 1 kparno k. Bo Bropom ciyuae T(N + 1) = T(N) =
(N-1)-[E2] = (N+1-1)— [E=2 +1]. Tak kax N = 1+ C x k,
[% +1] = [1?%] JlemMma ntokazana.

Paccemorpum nepeBo 1’ ¢ kopaeM ¢ n BepmmaamMu. OG03HAUUM depe3
C(T) cymmapHyto JIMHY BCEX TIeMeil, HAaUMHAIOMIUXCST OT KOPHSI U 3aKaH-
YUBAIOIIUXCS B JINCThSIX.

JIemma 3 (o mummue weneit). /las 06020 n cywecmsyem 6Gunaproe

2

depeeo ¢ woprem u n eepuiunamu, das xomopoeo C(T) > %
JokazaTreabcTBo. PaccMOTpuM Kiacce JIepeBbeB, M300payKeHHBIH Ha
puc. 3. Ilycrs n — [ werno. dust nepesa T'(n) ¢ n BepuIMHAME MMeeM:
_ n—l\\ _ n—I n—I _
C(T(n)) = (l+1)2+(l+2)+...+(l+(—2 ) =" x 21+ +1) =

3(72 n—1 n°+2n

—g(1#=21("5~) —"=="). Paccmorpum snavenue [, mpu kotopom C(T'(n))
MakKcuMaJbHO. Tak Kak BBIpaskeHUe MpeJICTaB/IsIeT coOO KBaIpaTUuIHYIO
110 | PYHKIUIO C OTPUIATEIBHBIM CTAPIINM KOI(PDUIIUEHTOM, MAKCUMYM
JIOCTUTAETCsT TP | = ”Tfl YUuThIBas CUMMETPUIO, MOHOTOHHOCTh JIEBOI
BETBU MapaboJIbl, TOT (PAKT, YTO POBHO OJHO U3 YUCE] {”T_Q, ”T_l, g} -
JISIETCST TIEJIBIM, U COODparKeHue, uTo Jjisd 0becredeHnst YeTHOCTH 1 — |
u3 [, BOSMOXKHO, NPUJAETCH BBIYECTDH €l 1, IOydaeM, 9TO MaKCUMAaJIb-
Hoe 3uavenne C'(T'(n)) He MeHbIIe 3HAUEHNUS, TI0JLY YaeMOTr0 I0JICTAHOBKOI

2 2

n n n 9 n
BMecTo | sHadenus 5 —1, To ects C((T'(n)) > 5+ +15 > . [locnennee
HEPABEHCTBO JIOKA3BIBAET JIEMMY.

JIlemma 4 (0 MakcMMaJIBHBIX Itensix). Paccmompum depeso ¢ n eep-
wuram. Cymmapras diuna npocmur uenet om KOPHA K AUCTDAM He
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[ (n-1)/2

Puc. 3. Kitacc mepeBbeB Jj1s1 T0KA3aTEIHLCTBA JIEMMBI O JIJIMHE IETTei.

(n—1)*

2
NPecoCTOOUM - NPU HEMHHLT N U ~———— — NPU HEUECMHBIT T, NPU IMOM

obe ouerku doCMmuU2aI0MCA.

HoxkazareabctBo. [lokaxkeMm, 94TO JJOCTATOUHO PACCMATPUBATD JI€PEBb,
nzobpaxkenubie Ha puc. 4. JleficTBUTE/IbHO, PACCMOTPUM ITPOU3BOIHLHOE
JiepeBo ¢ n BepmuHamu. Ilycts k — MakcuMasibHast JJTHHA ITPOCTOM 1en
OT KOpHs K JICTbaM. OOO3HAYTNM Telh MAKCUMAILHON JITUHBI Iepe3 .
Bynem mociieioBaTesibHO BBIIOJIHATE Cjejyomniee npeobpasoBanue. By-
JIEM TIEPEBENINBATDH JINCThs, HE NPUKPEIJIEHHbIE K IIPEJIIIOC/IE/IHEN Bep-
muHe 7 N, Kk N. B cuy Toro, 4ro JyimHa 7 MakCUMaJIbHas, B PE3YJIbTATE
cyMMapHast JJIMHA Ieleil He YMEHBINUTCs, TaK KaK B Pe3yJbTare Ipeod-
pPa30BaHMS UCYE3HET IENb JIJINHBI, HE IIPEBOCXO/IAIIEH k, U TOSBUTCS TIeITh
InHbL k.

Puc. 4. Kiacc mepeBbeB It T0Ka3aTEIbCTBA JIEMMBI O MAKCHUMAJIbHBIX
HeIsXx.

ITocunraem cyMMapHYIO JJIMHY HPOCTBIX IENeil B MOy IHBIIEMCS Je-
peBe. Bo Bcex sipycax, MCKJIIOYas TOCIEIHUN, OKA3BIBACTCA Kk BEPIINH,

CJIeJ0OBaTEJIbHO, B JI€PEBE HUMECTCA 1 — k JINCTBEB, a CyMMapHasd JIJINHA

—n n
pasna k(n — k). Makcumym jocruraercs npu k = § u pasen . Ecim
n—1 (n—=1)?
N HEYETHO, MAKCUMyM JIOCTUTaeTcsa 1pu k = “5= u paBen ~—— . Tak

KaK OII€EHKH IIOCTPOCHbI KOHCTPYKTUBHO, OHU JJOCTUTAIOTCA Ha AEPEBLAX
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n3 KJjlaCCa Ha pPHUC. 4c COOTBETCTBYIOIIIUMHN 3HAYCHUAMU k. Jlemma JOKa-~
3aHa.

JIemma 5 (o ckiemBaunuu 3HadeHuit €). [Tycmo e1,69 € Q, 0 < g1 <
€9 < 1, maxo6vl, 4mo 0as HEKOMOPO20 HAMYPAALHOZ0 T HE CYWECTMEYEM
makur p,q € N, p,qg < n, wmo €1 < g < g9. Toz2da €1 u g9 be3onac-
HBLE NOOJBA3BIKU, COOEPICAWUE CAOBA OAUNDL He boaee M, co6nadarom OAfL
a106020 asmomama V. u 4106020 pa3dbuenua.

HokazarenbcTBo. Ilpeamonokum mporusnoe. Ilycrh cymecrByer ab-
Tomar V u pa3bueHne MHOXKECTBa €ro cocTossHuii Ha S u I, npu Ko-
TOPOM CYIIECTBYET CJIOBO (¢ JJIMHBI, HE IIPEBOCXOJSIINEN 71, SIBJISIOIIE-
ecsi £9-6e30IaCHBIM 1 He SIBJISIONIeecs: £1-0e30macHbIM (06paTHBIN CiIy-
Jaii, oueBuHO, HEBO3MOXKeH). [lycTh jmMHA (@ paBHA ¢, YUCIO COCTOSI-
Huit m3 MHOXKecTBa I paBHO p. V3 mocrpoenust sicHo, 910 p,q < n. U3

£9-0€30IIaCHOCTU (v CJIEJyeT, 9TO £ > g9, M3 £1-HEOE30IIACHOCTH — YTO

q
’7; < €1. llosygennoe mpoTuBOpevne NOKA3LIBAET JIEMMY.

2.3. /lokazaTeJabCTBO Teopembl 1

[TocTpoum skcmepuMeHT ciieayomuM odpa3oM. Byraem momasaTh Ha
BXOJI CJIOBa 10 oxHoil 6ykse. Ilomada ciioBa 3akaHIMBaETCs, €CJIU JUOO
ABTOMAT IEPEBOJUTCSI B BEPIIMHY U3 MHOXKecTBa I (TO €cTh Ha BBIXOJ
BblIaeTcst cuMBoJl (), JIOO U3 COCTOSIHMSI, B KOTOPOE IIepeIiesl aBTOMAT,
HEBO3MOXKHBI IIEPEXObI B COCTOSIHUSI, B KOTOPBIE aBTOMAT eIlle He IoIla-
mas. CyroBa MmojlaroTest, IMOKa €CTh BO3MOYXKHOCTh JIOCTHYh €IIle He pacCMOT-
PEHHOI BEPIIUHBI U3 MHOXKECTBA .S, TO €CTh CYIIECTBYIOT IIyTH B JJHArPaM-
Me Mypa, HaYMHAIOMKeCs B HAYAJIHLHOM COCTOSHUU, 3aKAHINBAIONINECS B
ele He PACCMOTPEHHOM COCTOSHUU U COJIEPIKAIINAE TOJBKO BEPIITUHBI, ITPO
KOTOpPBbIE JINOO U3BECTHO, YTO OHU BXOIAT B S, IUO0 HUYErO HE U3BECTHO.
Jlerko yBumerh, 9TO B pe3ysabrare B guarpamMme Mypa aBromara Oymer
[IOCTPOEHO TOJIIEPEBO CO CJICAYIOITUMU CBORCTBAMU:

1) Bce BepIIMHBI M3 MHOXKECTBa S BXOAAT B JIEPEBO (ITO ClejyeT u3
JIOCTH2KAMOCTH BCEX COCTOSIHMI MHOXKeCTBa S M3 HAYaJIbLHOIO II0
Iy TsIM, COJIEPZKAIIMM TOJIBKO COCTOSTHUSI U3 S);

2) BEpPIINHBI U3 MHO2KECTBa I MOIr'yT BXO/IUTH TOJIbBKO B Ka4i€CTBE JIU-
CThEB (STO cjeayeT n3 IoCTpoeHUAd SKCHepI/IMeHTa).
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[TepBoe cBoiicTBO rapaHTHpYeT, UTO pa3bueHne MHOXKeCTBa () OyIeT Boc-
CTAHOBJIEHO IIPABUJILHO.

B cuity jleMMBl 0 MaKCHMAaJIbHOM YHCJIE JIICTbEB, ODIee UHC/IO I10-
JIAHHBIX CJIOB JIJISI aBTOMATa C 1 COCTOSHUSIME HE IPEBOCXOAUT n — 1,
ecu BxozHON asdasuT Heorpammden, u (n — 1) — [22] — ecom mom-
HOCTb BXojiHOro ajidasurta pasna k. Huxkuss onenka L(n) cuemyer us
paccMOTpeHHs aBToMara, JuarpaMva Mypa KOToporo 1oJtydaeTcs U3 Ho-
CTPOEHHOI'O B JIOKA3aTEIHCTBE JIEMMbI O MAKCHMAJILHOM UHCJIE JIICTHEB B
JlepeBe MPHUIUCHIBAHNEM [TPOU3BOJIBHBIX BXOHBIX CHMBOJIOB MMEIOIIAMCS
pebpaMm ¢ ycaoBueM, 4TO (yHKIUS II€PEX0/IOB COXPAHHUT OJIHO3HAYHOCTH
olpeJiesIeHust, 1 JI00ABICHNEM HEIOCTAIONINX [EPEXOJ0B B BUJE IIE€TEb.
[Ipu sToM S = @), TO €cTb JIEPEBO BKJIOYUT B ceOsl BCe 1 COCTOSTHUIA.

B cuity jieMMBbl 0 MAKCHMAJIbHBIX LEMsIX, BepxXHsist oneHka LL(n) cupa-
BeyBa. HUrKHssT OlleHKa TOJTyIaeTcsl U3 MOCTPOEHHBIX B JIEMMaX O MaK-
CHMaJIbHBIX LEIAX U O JUIMHE Ilelell KJIACCOB JePEBbEB AHAJIOIMIHO OIEH-
ke L(n). Teopema mokazana.

2.4. Jloka3aTeJIbCTBO T€OPEMbBI 2

[Tokaxkem, 9TO ecyi BBIMIOJIHEHO ycjoBue 1, To § = g IPUHJIEXKUT
cuekTpy. bes orpanmdenusi obmnocTH, cymiecrByer nyTh u3 Cp B Cy, u

HepaBeHCTBO it (1 siBjisitercst crporum. IlycTsb 10711 HEGE30MACHBIX CO-
yan

a0 e qi — Juna C1, nonst Hebe30maCHBIX COCTO-

crogauii B C7 paBHa

/ 1
anuii B Cy paBHA Z—;, rue qo — mymua Co, f]i, n Z—,, — oau HeGe30IaCHbBIX

cocrostamii B myTH, Beayiem B C1 u B mytu u3 C; B C3 COOTBETCTBEHHO.
PacemorpuMm mocsienoBareibHoOCTb, cocTosimtyio w3 mytu B Cq, [1 06xo-

noB C1, mytu B Cy u ls 06xomos Cy. PaccMoTpuM 10C/1€/10BATEIBHOCTE

s _ i(k) _ pl4p’ 4+l xpi4paxis
3HAYCHU T‘l17l2 = |/~;| = q’+q”+l1><q1+l2><q2 . PaCCMOTpI/IM IIPOU3BOJILHOE

p1 b 3 _ D1
v > 0. Tak kak o < g @ limy, oo my1 = o
9To 1 < g 1 BeeX 11 = Lyi. PaceMOTpUM PasHOCTD Ty 1,41 — Tiy 1y
npu [y = Ly. Jlerko yBuzeTh, 9TO B 3TOM CJydae MpU (GUKCHPOBAHHOM
Iy 71,1, MOHOTOHHO Bo3pacTaer 1o lp. [eficTBuTe/LHO, T
a+paxls +
CaTh B BUJE 7 ST Oyuknnsa guddepennupyemMa Ha R, u 3HaK mpons-
BOJIHOM ITOCTOSIHHBIN, cJieioBaTe/bHO (DyHKIUs MoHOTOHHA. [lpm Iy = 1

3HaYEHHE 110 IIOCTPOEHUIO MEHbIIe 17;’ upu ls — in fty 3HaveHnE CTPEMUT-

To cymectByer L1 € N,

1o MOXKHO 3aIu-
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¢ K Z—j > Zé, cJie/ioBaTe/ibHO (DYHKIMS BO3PACTAET, U PacCMaTpUBAaEMast

pa3HOCTh HojioxkuTeabHa. OIEeHNM ee, 3aMEHUB B 3HaMeHaTeJle IIePBOil

_ p2 ' )

apobu Iy + 1 Ha lg. 71 jy41 — 713,05 = L pevp p Bruibepem L'y Ta
v

KM 00pa3oM, 4ToObI JIpoOb B MPaBoil 4acTh OKa3ajgach MEHbIIE  HPU

Beex [; > L'y. O6osnaunm uepes L maxcumym u3 L1 n L'y n pacemor-

PHM IIOCJIEJ0BATEILHOCTD 77, 1,. IIepBbIf e uileH MeHbIIe, YeM g. Tax Kax
limy, oo L1, = Z—; > g, BCe 4IEHBI, HAYUHAsS C HEKOTOPOI'o, HOoJIbIIe, YeM
P

P VunuTbiBasi, YTO IMIAr MOCJIEI0BATEFHOCTH MEHBIIEe %, IIoJIy49aeM, 9TO

. (K
B IIPOKOJIOTOH Y-OKpecTHOCTH £ ecThb 3Hauenns ),
q ||
ITokazkeM, 9TO ecjii BBINOJHEHO ycjosue 2, To § = 2. rie ¢ — mym-

q’
Ha nuksa C, IPUHAJIEXKUT CIIEKTPY. PaccMOTpUM 10C/Ie10BaTeIbHOCTD,
cocrosinyo u3 mytu, sejaymero B C' (BO3MOXKHO, 1mycToro), u k maros

o mukay C. Jlerko yBujeTb, 9TO NpU CTpeMjeHUN kK K OECKOHETHOCTH
i(k)

T g. Tax kak § He paBHo 0 u 1, JjIs1 CJIOB, JJIMHA KOTOPBIX SIBJISI-

i(K)

€TCe IIPOCTBIM YUCJIOM, 3HAYCHU A W TOJIy9al0TCAd HECOKPATUMbIE I[‘pO6I/I
C 3HAMEHATE/ISIMH, PABHBIMU PACCMAaTPHBAEMBIM IIPOCTBIM YHC/IaM, HOJIY-
JaeM, 4TO B JII00O0I IIPOKOJIOTOI OKPECTHOCTU § MMEIOTCS 3HAYEHUSI zI(THI

[TokaxkeM, 4TO ecjiu BBIIOJHEHO ycjioBue 3, To 0 MPpUHAIJIEXKUT CIIeK-
Tpy. [elicTBUTEIBHO, PACCMOTPUM IOCJIEIOBATEIBHOCTE, COCTOSIIY IO U3 K
00x0/10B 1uKJia C'; BCe COCTOsIHUST KOTOPOI'o OE30IIaCHBI, U IIyTH, BEIyIIie-
ro B HebezonacHoe cocrosinue. Tak Kak OJIHO M3 cOCTOAHUIT HeGe30acHo,
Z|(TH|) > (. Tak Kak 4nc/I0 HEOE3OIACHBIX COCTOSHUI KOHEYHO, IPU CTPEM-
Jieanu k K OECKOHETHOCTH Zl%) Oyaer crpemutbes K 0.

ITokaxkeMm, 9TO ecjiu BBITIOJIHEHO ycjoBHue 4, TO 1 NPUHAIJIEKUAT CIIEK-
Tpy. elicTBUTEIbHO, PACCMOTPUM IOCJIEIOBATEILHOCTh, COCTOSIIYIO U3
k obxonoB mukia C, Bce COCTOSTHUSI KOTOPOro HEDE30MaCHbI, U IIyTH, Be-
Jyiiero B 6e30macHoe cocTogHme. TaK KaK OHO U3 COCTOsIHUI 6€30IacHO,
U BXOJUT B COCTaB K (TO €CTh 9TO HE MEPBOE BXOXKJIEHHUE HAYAJIBHOIO CO-
CTOSTHUS ), ’|(TF”|) < 1. Tak Kak 9ucjo 6€30MACHBIX COCTOSHUI KOHEYTHO, IIPU
crpeMiieHnn k K GECKOHETHOCTH ’|(TF”|) OyjieT cTpeMuThCT K 1.

ITokaxkeMm, 4To ecam jjisg 6 = g HE BBIIIOJIHEHO HU OJHO U3 YCJIOBUH
14, To ¢ He mpuHAATERUT creKTpy. Ecaum § = 1, To mmbo BCe MUKIIBI
cosiepkaT 6e30MacHbIe COCTOSHUS, JTUOO CYIIECTBYIOT ITUKJIbI, COCTOSIIIE

13 HeOE30I1aCHbI COCTOHHHfI, HO BC€ IIyTHU, COJA€p2Kalllue TaKHne IHKJIbI,
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COCTOSAT TOJILKO U3 HeGe30MacHbIX cocTosinuil. B nepsoM ciydae snavenust
ZI(THI) JJIsI BCEX CJIOB, HaYMWHAs C HEKOTOPOW IJINHBI, OTMEJIEHbI OT 1, BO
BTOPOM cCJIydae 3HadeHue 1 siBJISeTCs M30JUPOBAHHON TOYKOIM.

Eciu § = 0, To 1160 BCe IMUKJIBI COAEPXKAT HeOE30IaCHbIE COCTOSHUSI,
JinOO CYIIECTBYIOT IUKJIbI, COCTOAIINE U3 OE30IACHBIX COCTOSIHUIM, HO BCE
IyTH, cojiepzKalliie TaKue IUKJIbI, COCTOAT TOJIbKO U3 OE30IaCHbIX COCTO-
aunit. B mepBoM cirydae 3nadeHust % JIJISI BCEX CJIOB, HAYUHAS C HEKO-
TOpO#t AJIMHBI, oTnesieHbl oT 0, BO BTOpoM ciydae 3HadeHne 0 sBIIsteTcs
U30JIMPOBAHHON TOYKOU.

Pacemorpum cotyuaii § € (0;1). HasoBeM KOMIIOHEHTOR jJuarpaMmbl
Mypa noarpady, HOpOXKACHHBIIT MHO2KECTBOM ITUKJIOB. /IBa MK 1a momnaa-
IOT B OJIHY KOMIIOHEHTY TOTJIa M TOJBKO TOIJa, KOTa B auarpamme Mypa
€CTb IyTh, COEIUHSIIOIIMI 3Tu MUKl Keym 0 < § < 1, To B KaxKJi0i
KOMIIOHEHTE JIN0O 107151 HeOE30IACHBIX COCTOSIHIM BO BCEX ITUKJIAX OOJIb-
e ¢, aubo Jmbo J10J1s1 HEOE30IACHBIX COCTOSHUI BO BCEX NUKJIAX MEHb-
me §. Bes orpannyenust oONIHOCTH PAcCMOTPUM LEPBLIi ciydaii. Ilycrn
0" > § — MUHUMAJIbHAS J0JI HeOEe30IACHBIX COCTOSHUI B ITHKJIAX KOMIIO-
HEHTBHI. MUHUMYM CYIIIECTBYET U JOCTUTAETCsI Ha IIPOCTOM ITUKJIE, TaK KaK
[IUKJI, HE SIBJISTIOIIUNCST ITPOCTBIM, MOYXKHO Pa3/e/IUTh Ha MPOCTHIE KOMIIO-
HEHTBI, TpUYeM MUHUMAJIbHAsT T0Js1 HeOe30IMaCHBIX COCTOSTHUI B IIPOCTOI
KOMIIOHEHTe OyjleT MeHbIIe MM paBHa JOJM HeOe30MaCHbIX COCTOSHMIL

0OJIBIIIOTO TUKJIA. PaCCMOTpI/Il\A MHO2KECTBO JaCTUYIHBIX ITPpE/1eJI0B % JLJIA

r_ o
,Z[aHHOI‘;'I KOMIIOHEHTDBI. % 6yﬂeT HM2KHEN I'PaHbIO 9TOI'O MHO2KECTBa, TaK
o (K ’_
KakK JIJId BCEX CJIOB, HaAYMHasA C HEKOTOPOU JIJIMHBI, Q > % CJIe,Z[O—

I%|
/7
BaTeJIbHO, B %—OKPGCTHOCTI/I 0 MMeeTCd TOJILKO KOHEYHOE MHOXKECTBO
TOYeK MHOXKecTBa, A. Pa.CCManI/IBaE{ moovepe/JHO BC€ KOMIIOHEHTBI, ITO-

JIydJaeM HCKOMO€ yTBEDP2K/IECHUE.

2.5. /loka3aTejibCTBO TeOpeMbI 3

IIycts € € Q, 0 < € < 1, npunayiexkut cruekrpy. llpesnosoxum,
YTO CYIIECTBYET KOHEUHBIH SKCIIEPUMEHT, BOCCTAHABINBAIONINI [TapaMeT-
pbI 6e3011acHOCTH B 3TOM ciyuae. [lycts n — MakcumasibHast JJIHHA BXO/I-
HOT'O CJIOBA, ITOJIAHHOTO B IIPOIIECCE IKCIIepUMeHTa. BribepeM IpoKoJIOTyI0
OKPECTHOCTL €, B KOTOPOIl HET pPaIllMOHAJIBHBIX TOYEK BHUJIA %, p < n,
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g < n. Boibepem j1Ba ssteMenTa A, IPUHAIEKAIINX 9TOH OKPECTHOCTH;
obosnaunMm ux & u g’ ¢ < &”. Ilo nemme o ckleMBaHUN 3HAYEHUil €, pe-
3ysbTaThl 3kcnepuMenTa Juid € u €’ copnaayT. Jlerko yBumeTs, 9o £'- n
¢”’-6ezonacHble A3bIKN pasandalorcs. JelicTBUTeIbHO, pACCMOTPUM BXO/I-
HOE CJIOBO (v, Ha KOTOpPOM jocturaercd snadenue . Cioso a €”-6ezonac-
HO, HO He &'-6ezomacHo. Clie0BaTeIbHO, OJHO3ZHAYHOE BOCCTAHOBJICHUE
HapaMeTPOB HEeBO3MOYKHO — IIPOTUBOPEYHe.

[Iycth € = 1, u He cyIecTBYeT Iepexoa U3 HadabHOIO COCTOSTHUE B
HeOE30IIaCHOe COCTOAHME 110 CJIOBY jytuHBI 1. [Ipeamosoxum, 9To cyiie-
CTByeT KOHEJHbI SKCIIEPUMEHT, BOCCTAHABJIUBAIOIIUI TapaMeTpbl Oes-
OIIACHOCTH B 3TOM ciyd4ae. IlycTb n — MakcuMmasbHas JJIHHA BXOIHOTO
CJIOBA, TIOJJAHHOT'O B ITPOIIECCE aKcnepI/IMeHTa. CretoBaTeIbHO, 3HAYEHUST

|NI) IS TIOJAHHBIX CJIOB MMEIOT BI/I,Z[ , TIe p < ¢ (Tak Kak IIpH [epexojiax
Ha JTFOO0M BXOJIHOM CJIOBE nona,uaeM o KpaiiHeil Mepe B 0jiHO He3omac-
Hoe cocrosinue), ¢ < n. Ilo Teopeme 2, B juarpamme Mypa ecTb UK
C, cocrodmmuii TOJILKO M3 HEOE30MACHBIX COCTOSIHUI, CBI3AHHBIA IIyTeM
P ¢ 6e3onacubiM cocrosgaueM. Ilycrs Takoit myTh cocrout us [; 6e3omac-
HBIX U l9 Hebe3omacHbIX cocTosiamit. Jobasum K P k obxomos mukia C
1 00O3HAYUM IIOJTyduBIIHiicd 11yTh Yepe3 Py. s Py |(K|) — 1, k — oo,

i(k)

CJIEIOBATETHLHO, MOXKHO BbI6paTI:> CITOBO, JITA KOTOPOTO 7 > o +1 Takoe
CJIOBO 1 Ge301acHo, HO He -0e301acHO, HO SKCIIEPUMEHT He pasjimJaeT
1- n -I—-6ezomacHbie HSBIKI/I — IPOTHUBOpEYHE.

n+1

Paccmorpum cienytomuii sxcriepument. Ecim B mguarpamme Mypa
€CTh IepeXoJl U3 HAJaJbHOIO COCTOsIHUA B HEDE30IACHOE II0 CJIOBY JIJIH-
HBI 1, cHavYasa MOJAIUM Ha BXOJ TaKoe CJIOBO. Ecim oHO oKarkeTcst 6e3-
oIlacHbIM, € = 1, 1 e-6e301acCHbIi SI3bIK IpeacTaBsger coboit A*.

Jlist Kark10f1 KOMITIOHEHTHI auarpaMMbl Mypa BBIISIUM [TUKJIBI C MU-
HUMAJIbHON M MaKCHMAJILHOM JIoJeil Hebe3omacHBIX cocTosunii. Obo3Ha-
YUM MUHUMAJBHYIO JIOJI0 Yepe3 A1, MAKCUMAJLHYIO JOJII0 — Yepe3 Ag.
Bymem momaBaTh Ha BXOJ CJIOBa (i M (3, COOTBETCTBYIONIHE k Iaram ob-
X0y MUHUMAJIbHOT'O ¥ MAKCUMAJIbHOT'O IIUKJIAa C yYeTOM HPEJIIIEePUOI0B U,
BO3MO>KHO, OCTIIEPHOIOB. PaccMOTpuM MOCIeI0BATETFHOCTD (v TIOCIIE-
JI0BaTEJILHOCTD ) pacCMaTPUBAETCs aHAJOTMIHO U IMOAAETCS IapaJLaeib-
HO ¢ . [locTnepuos mobaB/isieTcsi, €Cu CyIeCTByeT TAKOM MOCTIIEPUOI,
9TO J0JIA HeOE30IACHBIX COCTOSHUI B IIPEIIEePUO/Ie U IMOCTIIEPHOAe OOIhb-



136 A.B. T'anarenko

111e JI0JTM HeOE30TIaCHBIX COCTOSTHUIM B MUHIUMAJIBHOM ITUKJIE, U BLIONPAETCS
MUHUMAJILHBIM 110 JIJINHE.

IIycTs Takoit mocTnepuos cyecTByeT. Torma BO3MOXKHBI ABA CIydasd.
Ecmu & menbie jom He6e3011aCHBIX COCTOSIHUN B MUHUMAJIBLHOM IMKJIE,
JUtsi HEKOTOpbIX k u v > 0 Z|(TF”|) JUIsL (v HE TPEBOCXOJUT JIOJU Hebe3-
OITACHBIX COCTOAHMN MMUHUMAJILHOI'O IIMKJIa MUHYC 7Y, HO () HE SBJISCT-
cst 6e30MACHBIM. Y YUTBIBast, ITO BO BCEX CJIOBAX, COJAEPXKAIIUXCS B PAC-
CMaTpPUBAEMOIl KOMIIOHEHTE, JJIMHA KOTOPBIX He MEHbIIe HEKOTOPOil KOH-
CTAHTBI, JIOJI HEDE30MMACHBIX COCTOAHUI HE MEHBIIE A] — 7y, [OJIydaeM,
9TO JIJId JIAHHOY KOMIIOHEHTBI JIOCTATOYHO IIPOBEPUTH ITPUHA/IIC?KHOCTD
€-6e301TaCHOMY S3bIKY KOHEUHOI'O MHOXKECTBA CJIOB, TAK KaK OCTAJbHbBIE
CJIOBA 3aBEJIOMO He SABJISIOTCS £-Oe3onacHbiMu. llpesiesbHast jJuHa Jjer-
KO HaXOIUTCS IO KOHKPETHON KOMITOHEHTe auarpamMbl Mypa. Bo Bropom
cliydae, YIUThIBas T€OpeMy 2 U IPOBO8 aHAJOIMYHbIE PACCYKJEHUS JIJIs
B, ToJtydaemM, 9To JIIs BOCCTAHOBJIEHUST JOCTATOYHO PACCMOTPETh KOHEU-
HOE MHOXKECTBO CJIOB, TaK Kak 0oJiee JJIMHHBIE CJIOBA 3aBEIOMO £-0€30-
IIACHBI.

IIycth Taxoro mocrnepuoia He cymectsyeT. Ecm Ay = A2, B 3TOM
cIydae paccMaTpUBaeM IIOC/Ie0OBATEIBHOCTE [, MOKa % - A1 2 v,
WIN TI0Ka CJI0BO He OKaxKeTcst Oe3omacHbIM. Eciin cjioBo okaxkeTcs: 6es-
OTIACHDBIM, 3HAYUT, BCE CJIOBA C JIJIUHOM, OO/IbIell HEKOTOPOl KOHCTAHTHI,
TakKe Oe301acHbl. B mpoTuBHOM ciIydae Bce CJIoBa OOJIBIMEl JJIMHBI OKa-
3BIBAIOTCs HEOE30MACHBIME (B CHJLy yCjIoBHs 2 TeopeMbl). Ecim A\ < Ag,
IIPOBO/IUM QHAJIOTMYHBIE PACCYXKJICHU C IIOMOIIBIO II0C/IeJ0BaATEeILHOCTA
(), BBIACHAS, KAK COOTHOCUTCS € C HUZKHEI IpaHulleil, 3aTeM paccMaTpu-
BaeM BEPXHIOIO TPAHUILY U 00beIUHIEM Pe3y/IbTaThl. JIerko yBUAETH, ITO
IIPY BBIIIOJIHEHUM YCJIOBUM TEOpPEMbI IIOCTPOCHHBIA 3KCIICPUMEHT OKaXKeT-
cs1 KoHeIHBbIM. Teopema JoKa3aHa.
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