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A. H. JInBmurg

O HEKOTOPBIX CBOMCTBAX
JEKOOINUPYEMOCTHU OOIIY CTUMBIX
CJIOB ITPUMUTHWBHBIX IIONCTAHOBOK

Nycrs Z, = {1,...,n} — andabur u A = {A;}’., — Habop cioB B
HeM. OnpenesneHsl moAcTaHoBKa w4 ¥ MaTpuia G4 (cM. [1]), npo ko-
TOPYIO NpEeINosaraerci, YI0 oHa NMPUMMTUBHA. B Teopuu AMHaMuYe-
CKMX CHCTEM C [OMOILIbIO W4 ONpEeNe/AeTCA HEKOTOpOe MPOCTPAHCTBO
Toc/leloBaTeIbHOCTEl, KOHEUHBIE OTPE3KN KOTOPHIX UMEIOT JIMHeHHY o
ACUMIITOTHKY CIOKHOCTM, 6J1aroapA 4eMy BONPOCH! O KOUPOBaHUM—
IeKOAMPOBAHNM IJIA MOCJIEeNOBATENLHOCTER U3 TaKOro MPOCTPaHCTBA
M ¥X KOHEYHEIX [0JICJIOB OKA3LIBAIOTCA BeCbMa cClelMPUIecKUMH. DU
BONPOCHl 0 KOOMPOBaHUU—IAEKOIUPOBAHHUM PaCCMATPUBAJUCH PALAOM
aBTOPOB, NpeAJaraBlMX M MCIOJb30BaBIIMX pa3jIMUHbie ONMpexHeie-
HUA NPU M3yUeHWH MOIACTAHOBOYHHIX AMHAMMUYECKMX CHUCTEM a TakK-
e U3yJyaBIIMX BONPOC O TOM, IUIA KAKUX MOACTAHOBOK Te MJIN MHHIE
cBoiicTBa JeKomMpoBaHUA uMeloT Mecto [1-7]. Ilear maHHOMi 3aMer-
KH — MpPOJ0JIXKEeHNe TaKUX MCCIeJOBAHMA C IIOMOIIbLIO KOHIIENIMH Mpo-
CTPAaHCTBa CTPYKTYPMPOBaHHHIX IOCjeqoBaTeJbHOCTEH, NJIA KOTOpO-
ro, B NPUMEHEHUM K TEODUM AMHAMMYECKHAX CHCTEM, BOIPOC O JEKO-
IMpOBaHMM He CTOUT (TakK XKe, Kak M [UIA aJMYECKOro MpeNCTaBICHUA
NOACTaHOBOYHHIX AMHamudeckux cucteM [1, 7]). Byaer mpemnoxeno
omcanue (B TepMUHAX Ha6OPOB AOMYCTUMEIX CJIOB) KIACCOB IOJACTa-
HOBOK, JJIA KOTOPBLIX He BBIOJIHEHE! HEKOTODble CUJLHBIE YCIOBUA e~
KOJMPOBAaHNA — TO €CTh TaKue, KOTODHle IUIA HY’I 8 ProandecKoit Te-
OPUM M [JJIA MOCTPOEHUA CAMOI0 MPOCTPAHCTBA AOIYCTUMEIX MOCJIEN0-
BaTeJIbHOCTell C 0JHO3HAYHO ONpeaelIAeMOi MepapXUUECKOH CTPYKTY-
poit 0Ka3aJIMCh N3GLITOYHLIMM, HO MOTYT NPEACTABIAATH UHTEPEC CAMM
mo cebe.

CHauaJia MpMBeJieM oNpeeeHus IPOCTPAHCTB AOMYCTUMBIX MOCIe-
IOBaTeNbHOCTEH M CTPYKTY PUPOBAHHBIX HOIYCTUMBIX MOCAEI0BATENb-
HocTeit. [IepBoe MpocTpaHCTBO MMeeT pa3inuHble onpeneienuda. Hau-
6oJslee IpOCTOEe U3 BCTPEYAIOMMXCA B JUTEPATYPe BHIIAINT CIIEAYIo-
muM o6pasom: X4 = {2 = {2;}72_o, | AnA MOGLIX KOHEUHEIX P, ¢,P < ¢

Pa6oTa BHmoJIHEHa NpM MoIuepkke rpanTa 94-01-00921 Poccuiickoro ®Ponna
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128 A. H. JUBIINI

cymectByior Takue k,r,s € N,l € Z,, uro z(p,q) = (wk(1))(r,s)}, rae
ana mo6oro KoHeyHoro uim GeckoHeuHoro ciioBa A c npoHyMepoBaH-
HBIMM CUMBOJaMM A = ay...ay4i—1 A(m,n) o3HavaeT 4 ...an,v <
m<ngv+t—1. B [8] Takoe onpenenenne ucnoabayerca npu usyue-
HUU CIIEKTPa COOTBETCTBYIOLMX JUHAMUUYECKUX CHCTEM.

Ecmm v > —oco, 10 uepe3 A° oGosHauum cioBo B = by...b;, by =
ay4i-1, 1 € ¢ < t. MHBl npeanosnaraeM B HaleM ONpeJllesIeHMH, 4YTO
wk (4°) = wk (A°)°. Boobme, ecam B ciiose D He duKcHpyeTCs HyMepa-
LIMA CUMBOJIOB, TO 110 yMoJIYaHUIO OyeM nmpeamnojaratsh, ytro D = D°.
CnoBo D ¢ npoHyMepoBaHHEIMM CHMBOJIAMM Ha30BeM AOIYCTMMEIM,
ecam Haiixyrca rakue m,l,r,s, m € Z,, uro D° = (w!y(m))(r,s)°. Mo-
ciefoBaTenbHOCTh (6eckoneunoe cinopo) = = {b;}7_, HasbBaercs mo-
NycTMMOM, eciM [JiA JMIOOEIX KOHEYHBIX HeNBIX 1,3, u < &) < i3 < v
cioBo z(t1,12) — monycTumo. fcHo, YTo BTO ONpeeseHe BKBUBAJICHT-
HO OGBIYHOMY NpU U = —00, ¥ = 0O, M JIETKO BHUIEThb, UTO €CJIA T
HOIMyCTHAMa, TO CYILIECTBYeT TaKaA NOIyCIMMas I0CJel0BaTelbHOCTD
y={u}, uro z = y(u,v).

Ilna Toro, 4YTo6ul oIpeAe UTh BTOpO€E IIPOCTPAHCTBO, BBEJEM CHa-
yaja noHaTue (06061EeHHO)) CTPYKTYpHPOBaHHOM! MOC/eI0BaTEIbHO-
cty (cM., HanpuMmep, [9]).

Urak, npenamosoxum, 4To ¢UKCHpoBaHHI Takue Z, u A, uto G4 —
NpUMWTHBHA, M olpeleiieHo oTobpakenune w4. CTPpyKTypUpoBaHHaA
[I0CJIEAOBATENLHOCTh OIpeAesiAeTCA KaK napa

‘= {{SL}IO;O’ {{nz',z}:;—oo}?;o})

roe ans kaxmporo |, SL mocmemoBaTenpHoCTh BieMeHToB Z,, S =
{il )2 oo 1 {nl }2_,, - mocienoBaTeNbHOCTH TAKMX IEJIBIX YMCET,
yTO!
1) ecm h) < Iy, 1o {n2,}32_, C {n), ,°‘;_°° B €CTECTBEHHOM CMEI-
cie, ecmu 1y < 13, To A Kaxgoro | > 0nl o <nl,
0
2) n_1 + S0 < ng, ana kaxporo I 2 0,

of

3)1n£,+1,a: o ‘zn',_“-}-l,z

4) ecam A HekoTophix 7,A,r’ B cooTBercTBMM c 1) MH MMeeM

1+l i
rie = Mrgo T

=wh(it4y2),120,—c0 <1 < o0,

— i+l — 4l iy
n ri4A = Npg1,zy TO w4(1r+1 z) =lhipre g Aare

OueBnano, uto u3 4) caeayer 3). fcHo Takke, uTO "B,w = r 14 JIlo-
Obix r,z°. Ha MHOXecTBe CTPYKTYPMPOBaHHBIX I0OCJ/IeJOBATebHOCTeM
C eCTeCTBeHHO ompeleidaeMbiMu claboif Tomosorueit m coorBerTcTBY-
o1el el MeTpukoit AeficTByeT rpynmna romeomopgusmos (BooGiue ro-
BOpA He MUHMMAJILHEIX ), KoTopad Gymer oboznavatbea {(74)1}52 -

CHayvaJia omnuIIeM METPpHKY. HYCTB p-METPHKa, COOTBETCTBYIOIlad



O HEKOTOPBIX CBOMCTBAX JEKOJMUPYEMOCTHU 129

cnaboif CXOAMMOCTM B IpPOCTPAHCTBAaX MOCiIeXoBaTelbHOCTeH sie-
MeHTOB Z, MIM MHOXecTBa uedbix umcen p({ai}f2_ o, {0i}2_o)
exp(min{—r : a; = bj,—r < i < rpo > p1 > p2..., 3. pi < 00 —
[OCJIeA0BaTEJbHOCTh IOJIOXKUTENbHEIX BENIECTBEHHBIX umcel. UMeeM
d(“‘"{’ 505) = E?:O Plp(Sil ) Sﬂ’."g) + E?:O PlP({nz-,g, }i?i—oo)’ {"L,wg }gi—oo)‘
Ilna mwo6oro | 2 0 o60o3naunm uepes H(l, q) Takoe p, uro “11:—1,@ +1<
¢ < n),(uanpumep, H(0,q) = q). Yepes {nhi}2__ o6osnauum
MocJjel0BaTe/IbHOCTD {nf._‘.H(,’q)’ap — ¢} _ ¥ uepes (T4)'z* -mapy
{THODS Y2, {{nhe )22 _ 3120}, rae T — o6brumEiA casur mocieso-
BaTeJIbHOCTH BJIeMeHTOB Z,. Jlerko npoBepuTh, 4TOo i CTPYKTYPH-
poBaHHO# mociaenoBarenpHocTn (T%)!z* BbIHOJ]HeHbI ycaosusa 1)-4).
3aMeTHM, 4TO B COOTBeTCTBMM C 1)—4) 3Hanue Si*, n o [JIA HEKOTOpoik
HOCJIe0BATENBHOCTH [y — 0O 0XHO3HAYHO onpeneJme'r z*. Tlonb3yace
BTHM, MbI BBE/IEM HEKOTOPBIM KIACC KOHKPETHBIX CTPYKTY PUP OBAHHBIX
H0C/Ie0BATENbHOCTEN-TIOCIe I0BATENbHOCTEN, OMPEAEIAEMBIX C IOMO-
IbIO ITOPOMKIAAIOIUX YEeTBEPOK

Mopoxknaromeii yeTBepkoii [1] Ha3bIBaeTCA Takad YeTBepKa HaTy-
panbHbix unced (1,7, m,n'),i < n,j+ 1< |ai|, yTo cymecrByIoT Takue
CUMBOJIH a, b, ¢,d € Z,, 4t0: 1) ¢ 1 d ABAAIOTCSA, COOTBETCTBEHHO, j M
j+ 1 cumBonamu citoBa A;; 2) cioBo w'}(c) KOHYaeTCA Ha @ M CJIOBO

! - 1

w2 (d) HaumHaeTca ¢ b; 3) W’} (a) KoHUaeTcA Ha a ¥ W'y (b) HauMHaeTcA
c b. Hoposkaalomue YeTBEPKM CYIIECTBYIOT AJA 1060 M0ACTaHOBKM.

Oycts (7,4, m,n') — HekoTopas mopoxAalomas 4derBepka. Ompe-
IEeJIMM CTPYKTYPUP OBAHHYIO nocnenona'rem.uoc'rb a:‘(z jym,n’) kak
{{SL )20, {{n) 212 _ 00 120}, e Bce n, =0 a Bee Sin’ o quHaKoBH M
PaBHHI Tolf MoCJIeJOBATENLHOCTH (o'ro6pa.>1<ex-m10 > : (—00,00) — Zy),
KoTopad 6hljla MoCTpoeHa B onpeleseHnn X 4 u3 [1] (aHamormuHOM co-
oTBeTcTBYyIloUleMy omnpelenaenuio [10]). Ecau npeanonarats, 4To Hy-
MepauuA — €CTeCTBEHHAf, TO MOXKHO a'ry HOCJIEA0BATENBLHOCTh 060-
3naunTs WY ©(a)w ©(b) = (i, 5, m,n’),w °°(b)° = :c(z 4,m,n’)(1,00).

CrTpyKTypupoBaHHaA M0CTIeA0BATEIbHOCTD Z°
{{SE}20, {{n! 2} _00}i20} HasBiBaerca momycTmmoi CTPyKTypHpo-
BaHHOM M0OCJIEOBATENLHOCTBIO, €CJIN AOTIOJHATENILHO BHIIOJHEHO Clle-
Aylolee ycaoBue:

5) MMeloT MecTO TPU BO3MOXKHOCTH:

a) nl, , — —oonf,,,-—-»oonpnl—»oo,

6) cymecTBylor Takue h, L, 4ro n0 ¢ = h >0 nnaBcex !> L-B aToM
cllyyae IJ1d HeKOTOpoit nopomnammeﬁ YeTBEPKM MMeeM

‘= (TG g m,n),
B) cywecTByloT Takue h,L, uro n{,, =h20nnmaBcex!>L -8B

9 3akas 765



130 A. H. JJUBIIXLL

BTOM cCJIy4dae A HeKOTOPOﬁ nopomualomeﬁ YEeTBEPKUA UMEEM
s _ s\—h . !
T = (TA) .’Ba(l,],m,n),

IIpocTpaHcTBO BCeX HOOMYCTMMEIX CTPYKTYpPMpPOBAHHEIX MMOCJENOBa-
TesibHOCTe# co ciaboil Tornosorueit ABJAeTCA BIOJIHE HECBA3HBIM KOM-
naktoM. O6o3HauuM ero yepe3s X%, onpe/e/leHHBIA BEIIIE FOMEOMOP-
¢usm “capura” — takxke yepes T7j.

EcrectBennan npoekmmd p : Xy — Xa(p(z®) = S2) asaserca cio-
pbekmmeii. B ciayyae npumutuBHocTH G4 Hama AMHAMUYECKad CHCTe-
Ma CTpOro sproiuyHa. Temneps NpuUBeneM onpeaesieHUA UKIUIHOCTH,
pacro3HaBaeMocTH, JeTepMuHuposanHocty u OILI [1-7].

[MoacranoBKa w4 HA3LIBAETCA UUKINYECKOU, ecim X4 cocToUT M3
€ IMHCTBEHHOM nepuo audeckoit Tpaekropun Ty. Cioso w € (Z,)t (as-
TOMATUYECKU IOIYCTUMOE) Ha3hIBAETCH OINpPEAe/eHHEIM (IeTepMUHM-
POBAHHBIM), €CIIM [ULA Mo6olk Takoi Maphl KoMycTUMEIX ciioB j3 Bl jl =
By, j2B}j? = By n Takux HaTypaJbHbIX YUCel

m;, 1< 1,7 < 2,u9t0 wa(By)(m}, m))° = w®

umi < lwajhl < lwa(ibBy)l < mh < |lwa(Bi)l,1 < < 2, umeior mecto
paBenctsa B} = B}, |lwajd| — m} = |waji| - m3.

[Ipu aToM, 3aMeTHM, Bo3MbxkHo, uto mi = m? = 1,5} # j2.

[loncTaHoBKa w4 Ha3hBaeTCA ONpeAelieHHOM, eCliM CYLIECTBYET Ta-
Koe N, uto Kaxmoe nomyctumoe cioBo A € 1 c |A| > N onpexenen-
HO.

B [4] maeTca onpenesleHVe NeTepMUHUPOBAHHOCTH mopAnka k. le-
TepMUHMPOBAaHHOCTh MOPAJAKa k €CTh He UTO MHOE, KaK AeTEePMUHUPO-
BaHHOCTb OTHOCHTEJBHO wk .

IMoacTaHOBKa w4 HAa3bLIBAETCA PACIIO3HABAEMOM, €CIM CYLIECTBYeT
Takoe k, 4YTO e€CiM JJIA HEKOTOPHIX HaTypaJbHEIX uncel r,s,t ¥ NOMy-
CTUMOTO A BHITIOJIHEHBI CleAyIOIMe 3 YCIOBUA: '

1) [wa(4)| > max(r + k, s + E),

2) (wa(A))(r+1L,r+k)° = (wa(4))(s + 1,5+ F)°,

3) lwa(A(L,t))l =, .

To cymecTByer Takoe t' > 0, uro |wa(A(1,t))] = s.

IoacranoBka HasbBaerca OIIl (cBoMcTBO OAHO3HAYHOCTH JOIY-
cTUMoro AekoaupoBanus) [1], ecan mua Bcaxoro ¢ € X4 cymecTByer
B TOYHOCTM OJHA MOCJIEAOBATENbHOCTh Y = {Y;}52_o, € X, ANA Ko-
Topoit HaiineTca TakaA MOCJIEN0BATENLHOCTb unced {n.}22_ , —oo <
e <n <0< ng < <00, uto (ne—1 + 1,n,) = wayr; —00 <1 <
00. :
CgoitctBo Ol B TOYHOCTH PKBUBAJIEHTHO OMEKTMBHOCTM BERINIE
onpefenApmeiica NpoeKIMK p. 3aMeTHM, KpOMe TOro, YTO €ClM T =
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p(z*) nna wexoroporo z° € X} ,To y = S M mociaen0BaTeNBHOCTb N},
aBAeTcA Tok (oHO U3 TeX) MOC/eN0BATENLHOCTEIO {n,}, 0 KOTOpO#
ropoputca B onpexnenennn O

B [6] BBemeHO MOHATHE ABYCTOPOHHEH PacCNo3HABaEMOCTH M JOKa-
3aHO, 4TO JI06asA HELMKIMYECKaA IPUMATUBHAA [0 ACTAHOBKa JBYCTO-
pOHHe pacno3HaBaeMa. V3 8Tolf TeopeMEl MO>KHO BEIBECTH yTBepKie-
HME O TOM, YTO 06as NMPUMUTUBHAA HELMKINYECKad MOACTaHOBKa —
O, uiu NOJYyYUTh TO YTBEPIKIEHNE HECYINECTBEHHEIM U3MEHEHUEM
nokasaTeabcTBa. B [6] mokasaHo Takke HEKOTOpoOe yCllOBME HepacHo-
3HaBaeMocTu. Hubke HoKa3biBaeTcA MHOE yCJIOBHE HEPACIO3HaBAEMO-
ctu ana OIl-noactaHoBoK, pOpMyIMpyeTCA aHAJOIMYHOE YCIIOBUE
HeJIeTepMUHNPOBAHHOCTH (HEOMNPENeIEHHOCTH). 3aMeTHM, UTO U3yde-
HUe HeoJHO3HAUHOCTel MepapXMUYeCcKoro MpeACTaBJIeHUA CIIOB Npel-
CTaBJIieT CAaMOCTOATENbHEIA MHTepec. B KoHle paboTh BBoANTCA XO-
NOJHUTEJbHOE ONpejelieHhe CUJIbHON JeTepMUHNUPOBAHHOCTH U OKa~
3LIBAETCA HEKOTODHI KPUTEPHil CHIILHOTO JAeTepMUHU3MA.

Teopema 1. OJlA-nodcmanosxa wa Hepacnosnasaema moz0a 4 MoabKo
moz0a, x0z0a cyuwecmeyem nabop donycmumuz caos M, M1, M,

X, Y, Dy, Dy, W1, Wa, cumeoabt e1,e3 € Zy,wa(er) # walez) v namy-
paadnoe wucao T, 0ad Komopbiz uMeem Mecmo caedyouee: caosa Wier X
u WieY odonycmumu, wi(WlelX) = D WlelXM,wa(ergY) =
DszCzYM, M # /\,leAel = MgwAeg,wA(X) = wA(Y).

Teopema 2. O[l-nodcmanosxa wa He onpedeaenna mozda ¥ MoAdKO
mozda, Kozda 0Ad HeXOTROP 020 HABOPA, COCTNOAULEZ0 U3 ONYCMUMBLE CA08
M, My, M, X, X',Y,Y', Dy, Dy, D, Wy, W5, cumaoaos el,e'l,eg,e'z €
Zy,e1 # ea u namypaavrozo vucaa T umeem mecmo aubo

(i) caosa Wiele1 X u Waeheay donycmum,

wh(Wieie1X) = DiWieie1 XM;  wh(WaelesY) = DyWaeheaY M
M # Xwa(X) =wa(Y),waleier) = X'D,
waleses) = Y'D,|D| > min(|lwaer |, lwaez|),

aubo
(i) croea Xejei Wi u Yeset Wy donycmume,

wz(Xele’lwl) = MXele'lwlDl,wi(Yeze’zwz) = MY626'2W2D2
M # A)w.A(X) = O)A(Y),
wa(ere)) = DX',wa(ezey) = DY',|D| > min (jwae|, lwaezl)

Mzu1 6yneM OoKa3biBaTh JMIIb TeopeMy 1, MOCKOJBKY I0Ka3aTelslb-
CTBO TeopeMhl 2 OTJINYAEeTCA MAJIOCYIeCTBEHHHIMA M3MEHEHUAMHU.
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JoxkasateabcTBo TeopeMn 1. locraTouHocTb lIOKaBBIBa.eTCﬂ mnpo-
cro. IIpeamonoxkmMm, uro Takoil HaGop cCyUIeCTByeT. w '(Wie1 X) =
WIVD, WD D Wie XM ... W3 M an'(erzy)—wA" YD,

DyWiaeYM ... 5(' DyM. HYCTL ) mpousBoJILHOE AOMYCTUMOE
cioso Buma ... WieiX...WaeY ... (ero cymecrBoBaHue oueBMI-
HO M CBfi3aHO cO CBoMcTBaMM peKyppeHTHocTH). IIpeanonaras, uro
yClIOBME pPacCHO3HABAEMOCTHM BBIIOJHEHO IUIs1 HeKoToporo k, BeiGe-
pem [ TakuM, uToO |M...w§(l_1)M! > k u Boszbmem cioBo hT'Q

T'l—l

B KauectBe A. Paccmorpum moxcioBa wa(ei XM ...w),' )M)

LTO-1
aj...al mwa(esYM.. ( IM) = a?.. .a?, ciosa wA(A) Paccmo-
TpeHMe Hayajla MEHbIIEro W3 PTUX CJOB IUIMHH k a) ai M clloBa
3-j 3-j
pyimrj41 - Qp, .y 4k TPMBOIAT K NPOTHBOPEYMIO C ONpeJeeHreM
pacro3HaBaeMOCTH.

ITepexonuMm k nToKa3aTebCTBY Heo6X0IMMOCTH. IIpeanooxumM, 4To
Hallla, TI0ICTAaHOBKA He paclo3HaBaeMa. Toraa CyImecTBYeT IIOCJelno-
BaTeJbHOCTb HabopoB (A;, 1, s, ki, b, 1], w), rae Aj-monycTuMele ciio-
Ba, k; — oo, |wA(A;)| P max(rk + ki, s1 + k;) (wAA)(n +1,m+ k()° =
(waA)(si + 1,81 + k)°, Jwa(Ai(1, )] = r;,IwA(A((l I +w =85 <
|wa(Ai(1,t +1))|,w; > 0. MoryT npeacTaBuThcA ABe BO3MOXHOCTH:

1) cymecTBYIOT Takue MOCI€AOBATENbHOCTH HATYPAJbHBIX UYMCEJ
fi, 91,k — 00,, uro mpu KaxaoM | UMeeT MecTo clelylollee:

lwa(Ai1, fi + B))| = 1 = lwa(Ai(L gt + )| = si,h=1,....kf (1)

2) TakuxX MocCl/e0BaTeJbHOCTEN He CYIIECTBYET.

Mu1 6yneM M3y4yaTb MEPBYI0 BO3MOMKHOCTh, M60O OUEBHUIHO, YTO B
INPOTUBHOM CJIy4Yae MOYKHO BHIGpaThb MOCJIEN0BATEJBLHOCTD Iy — 00 U
B cnoBax (wa(A))(m + 1,7 + k;) MOXKHO M3MEeHNTh HyMepaLUIO CHM-
BOJIOB TakuM 06pa3oM, 4ToGH MONyuyUTH B KadyecTBe ciaboro mpeze-
71a IOMycTUMYI0 GecKoHeuHylo B 06e CTOPOHHI MOC/HeA0BATEIBHOCTD,
He ynomJjerpopswomylo yciaosuioo OIIIl, 4To NpoTHMBOPEUYUT HaIEMY
OCHOBHOMY IIp€IIOJI0KEHHUIO.

Ipu kaxaom | 0603HaUMM Uepe3 m; TaKOe HEOTPULATEILHOE LETI0e
ymucio, miA koroporo (1) BumosHeHo mpu h=1—-m;,2—my,...,1 n
He BBINOJIHEHO NIpU h = —my. ,

IIpemnonoxum, He orpanuuMBaa obmmocty, uro |wa(Ai(1,fi —
my))| — i < |wa(Ai(1, g1 — mi))| — s1 Ana GeckoHeuHO MHOTMX 3HauYeHMit
l. O6o3naunm By = Ai(fi — mu, fi+ k), Ci = Ai(g1 — mu, g1 + k). Umeem
wa(Bi(1,1)) = Viwa(Ci(1,1)), rae Vi-Henmyctoe cioo, wa(Bi(r,r)) =
wa(Ci(r,7)), 1 < r £ my+ kj + 1. Bubupas, ecim HyXHo, HoAOCIe-
ZOBaTENbHOCTH | ¥ MepeXold K mpefedy, Moayuum (kak B [6]) Taxue
nonyctumiuie ciosa V, B,C, |V| > 0, B = B(1,0), C = C(1,00), uro
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wa(B(1,1)) = Vwa(C(1,1)), wa(B(r,7)) = wa(C(r,r)), r > 1. HAcHo,
9YTO MHOXECTBO Takux r > 1, uro B(r,r) # C(r,r), koHeuHo (ecam
HEIyCTo), UHaue MOXKHO 6bljio 6bl, GepA HalJIeXalllMe CIABUTM BIEBO
wa(B) 1 wa(C). u nepexons K npezeiy, MOJYyYATb MPOTUBOpEYHE C
Od. O6osnauum v; = 1+ max{r | B(r,r) # C(r,r)}. llockombky B
n C HONyCTUMEI, CYIIECTBYIOT TaKhe CTPYKTYDPHUPOBaHHEIE MOCJEN0-
BaTenbHOCTH &° M y°, uTo SP(1,00) = B, S)(1,00) = C. 3adurcupyem
kKakue Jmbo z°, y* c sTMMHU cBoiictBamu. PaccMorpum mocienosa-
renbroctr {n; .}, {n},}. Cymecrsyior Takue r{ < co u r} < oo, uto
s mo6oro ¢ > 0 ntl+r%,r = nt1+'g,y u i}+t+r{,x = z’}_‘_H_r;’y, MHaue, pac-
cMaTpuBadA i, yj, Mbl CHoOBa MoJiyunau 61 nmpoTuBopeume c OILI.
KaxzoMy r! cooTBeTcTByeT poBHO OZHO Takoe r}, YTO BTH yCJIOBMA
BBINOJHAIOTCA(MG0 110 ACTAHOBKA HELMKJIMYHA ), ¥ 3aBUCMMOCTbD T0 Toi
e NpUUYMHE MOHOTOHHa ByaeM cumraTh, YTO B3ATO MHHMMAJbLHOE
BoaMoxkHoe r]. [Ipomomkan AelicTBOBaTH TakuM ke 06pa3oM, Mouy-

UM Taxne 0CJIeAOBATENbHOCTH r{,rz, l=1,2..., yto mua mo6BIX
— ol i — A - -
Lt>0 "t+r' e = Mardy ¥ Ugerl s T Negrly HO '1+r' s F Y4l
I+ 141
KoHneuno, npu Bcakom [ n1+ 41, > "1+r' o nl+r,’+1, > "1+r' . He cy-

mecTByeT Takoro L, uro n! npu Bcex | > L, n6o B aTom

1+rl = 1+r" T
Cilydyae HallW IOCJeJ0BATEIbHOCTH p(:c’) u p(y*) 6me OBl cHBUraMM

nocienoBaTeNbHOCTeR BUAA Wap [10]. O6ozHauas Q = Nyl 5o MBI TIO-
1

Nyqusm Gbl B ®TOM TUIIOTETHYECKOM CIyYae i, =1ig, = @, iQ4) . =
ig)+l,y = b. U3 e1o0ro (cM., Hanpumep, [10]) caemoBaino 6u1 £° = y°, 4TO
NPOTMBOPEUUT onpenesenuio 7y, ;. O6o3HauuM depes ¥; MaKCHMaIb-

! -1 _
Hoe §, AUIA KOTOPOTO My 1, > nH_r,_,,z, yepe3 §; — MaKCUMAaJIbHOE

> nl-t

s, oA KoToporo n! ity

14rh—s,y

CymecTByeT TakaA KoHcTaHTa R, uto 1,6 < R, 1 <l < 0. B
[POTUBHOM CJIy4dae cyliecTBoBaJja 6Bl Takafl MOCJIeX0BaTeJbHOCTD I},
4To 7, — 00, OTKYZAa, BCAEACTBME IPUMUTUBHOCTH [0ACTAHOBKH (MJIN

BCJIeICTBUE CBOMCTB n:_i._, x,ni’_;_ 11 ) BhITeKaJlo GBI, uTOo §;, — 00

M CHOBa MO)KHO 6BLIO 61>1, ucnonbsyﬂ lIOl'lyCTMMbIe MOCJIe0BaTENb-
oy — Ih 13

Hoctu {i/ 2 21, MOCTPOUTH C

{i ll,,-x }e2a {t+r _,Ylk’x}t—l’ {t+r"‘ b Yee1 p

HOMOlﬂblO ¢aBUra M MpelenbHOro Mepexona nonyc'mmylo nocieno-

BaTeJIbHOCTb, IJA KoTopoi HapymaJjock 661 OILl. Bocnosabsyemcsa

®KCIIOHEeHIMAJIbHBIM POCTOM MociieloBaTelbHOCTel |w'Fa| 1 paBHOMep-
wia
HOIf OrpaHMYEHHOCTBIO CHHU3Y 4aCTHOI'O W U3 eTux cBoiicTB mo-

CllenoBaTeJIbHOCTeN BhITEKaeT CyuieCTBOBaHME€ TaKoro Ha,'rypa.mmo-

ro uucaa h > vy, uro n! < =t < 0, n} <

1+rl=h,z 14r1" b 14rl-hy
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'H_l._ Wy < 0,1 < l. PaccMoTpum Teneps ana kaxaoro | ciosa E)
— 4l 1 4 i i
uF:E = t2-0-1"—11 313+r : 1+r' z’Fl 2+r'—hy 3+rl-hy 1+r,,y

Anroput™ onpelesneHus r; j = 1,2 noackasuiBaer cnenylomee yTBEp-
KAEHUE O noc.nenona'renbﬂoc'm {Ei, Fi}. Nycts wa(E)) = af. ;n’
wa(F1) = Bi...B,. Torma Eioy = o)y 4y -Qh_yys Fl-l =
Bl —ti—h41 -+ - Qhy—gy, THe 4 = min{t | &), _, # BY,_,}. MoxeT oxazatbca
t; = 0. Cymecrsyer, cTajo GHTh, KoHeYHoe MHOXecTBo H C {(u,v) €
Z} x Z},|lu|l = |v| = h} u orobpaxenue ¢ : H — H, mna KoTophx
(Er,F1) € H1 <1 < 00 mn (BEimy, Fich) = ¢((Br, F)), 2 < 1 < oo
Pasymeercsa, BTopoe obGcroAaTeancTBo uMeeT Mecto M qaa |l = 1 ¢
ecTeCTBeHHO ompeneideMbiMu Ey, Fy, Ey = igl_h,w...igl_m, F, =
igl_h’y...igl_l’y. OueBnaHo, Hailinerca takoe T, uro (Eyr, Fiyr) =
(Ey, FY). YunrTeiBaA Temepb CBONCTBa paHee BBeleHHHX cios V, B, C,
moaydaeM, 4ro B KadecTBe €1.X,eY MO)KHO B3ATb, COOTBETCTBEHHO,
noncnosa Eou Fo : 49 .40 _y mi) ...i0 | ¢ E'o =W X, Fo =
Wae Y, B kauectBe T' — HalineHHoe HaMM 3HaueHMe nepuona. Ocraib-
HBIE CJIOBA MOXXHO IOJIYYUTh B COOTBEICTBUM C YCJOBUAMH TEOPEMBI
(M1 n M2 BHIGMpaloTCcA HeonHo3HauHo). Hemycrora M BuTexaeT un3
paHee cCIeNaHHLIX 3aMeYaHMit 0 TOM, UTO MOCJIeJ0BATENLHOCTD n1 +ri
He crabummsupyerca. Jloka3aTelbCTBO OKOHUYEHO.

Teneps 6yneT pacCMOTPEH KIaccC MOACTAHOBOK, K KOTOpPOMY 6yayT
npeXbABAATLCA Gosiee cuibHble TpeGoBanusa. IlycTs 3anaHa mpumum-
TUBHaA MOACTaHOBKa w 4. ClI0BO w Ha30BeM CPUIBHO ne’repmnﬂuponau-
HBIM, €CJIA IJIA JII0OBIX JIOIchTHMbIX cnoB jABijl = By;jiB4j? = Bs;
¥ TAaKUX HATYpPaJbHBIX YMCEl m-,l <l,j<2, uro

(‘*’AB!)("‘vmz) =w, m1 < Iw.AJol < |‘~‘A(JoB < '"2 SlwaBi},1<1<L2

, UMeIOT MecTo paBeHCTBa B = By, |wajd]| — m} = |waji| — m?. Hoan-
cwanonxy w4 6yleM Ha3LIBaTh CUIILHO AeTEPMHUHUPOBAHHOM, €CiM Cy-
mecTByeT Takoe N, uro ecim |[A] > N,A € Z}, To A — cuinHo ne-
TepMuHMpoBaHOo. QUEBMIHO, YTO €CIM JETEPMUHMPOBAHHAA IIOICTa-
HOBKa IMKJWYHA, TO OHa CWJIbHO JeTepMMHMpoBaHa. Kiacc merepmm-
uupoBaHHux OJII-noxcraHoBok o6o3HaumMm uepe3 JIO, kinacc cuib-
Ho merepmuHupoBanHnix Ol/I-noacranoBok yepe3 CIO. HekoToprie
yrBepxaenna K-teopmu C*-anre6p — CKpemeHHRIX IpoU3BefeHNt 1A
®TOro Kiacca BHINIALAT MHauye, 4eM B o6IieM ciydae — eclM AUHA-
MUYecKad CHCTeMa IopoXxAeHa noacranoBkolf wy € CIO, Bo3MoxkeH
MHOM croco6 BHYMCIIEHMA IPYNIIH pa3MepHOCTeH.

Teopema 3. Ecau wyq € A0, mo wy ¢ CHO mozde u moasxo mozda,
xozda aubo



O HEKOTOPBIX CBOMCTBAX JEKOJMPYEMOCTH 135

1) cywecmeywom maxue caoea U,V,B,C,D,€ Z} u cumaoan i,j €
Ze,i # j, wmo caosa Ui, Vj-donycmumst u dag nexomopozo namypans-
nozo T : wh(Ui) = CUiB,w%(Vj) = DVjB, B-nenycmo,
aubo

2) cywecmeyom maxue caoea U,V,B,C,D,€ Z} u cumesoan i,j €
Ze,i # j, wmo caoea iU, jV - donycmumsl u a8 nexomopozo namypans-
nozo T : wh(iU) = BiUC,w%(jV) = BjV D, B-nenycmo.

Jloka3aTeabcTBO. Y TBepKAeHHe “Toraa” [OKA3BIBAETCA IPOCTO.
PaccMorpuM, Hanpumep, ciayudait 1). Kak u B nokaszaremscTse Teo-
pemnl 1 y6exxnaeMca B nonyc'rmvxoccm 6eckoneunsix cioB UiBw](B)

wT(B) ... n VjBwi(B) ...w'J(B).... O6osznaunm ux yepes UiG
u VjG. Ilycts npm k = 0,. T uMeeM w_A(z) = szk,wA(J) = Rljk
OueBnaHo, HaiimeTca Takoe k 0 <k<T-1, uro i :;6 Jeytk41 = Jk+1,
OTKyAa CJeIyeT, 4To w4 §& CIIO Bemb cioBa irwh(G) u jrwk (G)-
JOIY CTHUMBI.

IlokarxeM yTBepkIeHMe “ToJyibko Torma”’. MoryT mpeacTaBUTbCA
ZB€ BO3MOXKHOCTH:

1) cymectByIoT Takue i,j € Z.,i # j,| € Z.,A,B € Z}, 6eckoneu-
Hoe cioBo G, uto 1G, jG - monyctumel, w4 (i) = Al,wa(j) = Bl

2) cymecTByloT Takue i,j € Z.,i # j,| € Z.,A,B € Z}, 6eckoneu-
Hoe cioBo G, uro Gi,Gj - nonyctumel, w(i) = lA,wa(j) = IB.

Mel 6yneM paccMaTpuBaTh TOJBKO mepBhii ciayvaif. Eciu 7,5 €
Zu,i' # j', To obosnaumm uepes L(7,j') MHOKecTBO map cios
{(U,V),3G",|G’| = oo, cnoBa Vi'G' u Uj'G' - nonyctumn }. Toraa
u3 O caexyer, 4To CYIECTBYeT Takad KOHCTaHTa R, 4yro ecim
V,j' € Z.,i' #3,(U,V) € L(¥,j') n ana HekoToporo B mmeer MecTo

wa(Ui") = D1B,wa(Vj') = DB, 1o |B| < R. A u3 sToro, B cBoOIO
ouepelnb, clieAyeT CylleCTBOBaHME TaKol KoHcTaHTHl R’ , yTo ecim
Ul = |V| > R;7,j' € Z.,i" # §',(U,V) € L(¢,j') u ana HekoTOpOTO
B umeer mecto wa(Ui') = D1B,wa(Vj') = D3B, 1o |wa(U¢)| - |B| >
U], lwa(V )| - 1Bl > V4.

Ho u3 paHee cka3aHHOro BBITEKaeT, UTo MIdA Mo6Goro M € N Hemy-
cro mHoxkectBo {(U,V) | 3,5’ € Z.,i' £ j' : (U, V) € L(¥,5'),|U|,|V]| >
M}. 3apuxcupyem M > R'. O6osnaumm uepes LM (i, j') MuoxectBO
{wi,vihy | (U, V) € L, 5),|U| = |[V| = M}. Ecm (U,Vj') €
LM(#,4') 1o o6oznaumm I(Ui,Vj’) = max{l | 3B : wa(U¥) =
D1B,wa(Vj')= D;B, |B|=1}20

BBenem orobpakenue ¢ : U, ;)Ez_xz_',-,#,LM(i',j') —
Uinezoxz i LY (3, 6((UT, V') = (D,E), rae wa(Ui) =
FDB ,wa(Vj')= GEB,|B|=1l(U¥,Vj'),|D|= |E|= M +1.

B paccmaTpuBaeMoM HaMM cily4ae CYINECTBYIOT, KOHEUHO, TaKue
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cnoBa U,V, uro UiG,VjG-ponyctumel|U| = |[V| = M. U3 ero-
ro ciexyer (IpM HAIIMX NPeNOJIONKEHMAX 06 wy), YTO cymecTBy-
1oTr Takme ciaoBa Uy, Vi,Gq, P,Q1 ¥ cUMBOJHL 14,j1,%1 # Jji, UTO
U1i1G1 m Vij1Gr-nonyctumet, |Uy] = [Vi] = M n wa(UhiiGy) =
PIU.iG;w_A(V]_’hGl) = Q1V]G Acuo , 4TO (Uz, V]) = ¢((U1i1,Vlj1)).
IleitcTBya TakmMM ke oGpa3oM, Haiinem Takne mapwl (Usziz, Vaj2), uro
(U1i1, Vij1) = ¢((Uaiz, Vajz)) u 1.0. OueBunno, uto Haitmerca takoe T
uro (Ui, Vy) = (Upip, Vpip), npudem {(Upin, Vojr) = (UL, V3) > 0.
OTciola ¥ BEITEKaeT yTBEep:KIEHUE TeOPEMBI.
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Livshits A. N. On some decoding properties for primitive substitutions.

In this note some properties of decoding for admissible sequences, both
old and new, are studied. Some new assertions are proved on the conditions,
under which the substitution possesses these properties.
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