Jajaduy U OJIMMIINA Kbl

O HOBTOPAOMINXCA IT0ICI0BAX

P. M. TpaBxuu

M3BecTHo, 9TO CymecTByeT 6€CKOHEYIHAs MOCIeI0BATEILHOCTL OYKB TpexOyKBeH-
HOro andgaBuTa, B KOTOPOU HUKAKOE CJIOBO He nopropsiercs noapsp (Geckonednoe
6eCKBaIPATHOE CI0BO). IlOCTPOEHNE TAKOU TOCIEAOBATEILHOCTH — IOBOJBHO TPY -
Hafd 337294 €CIN 3aNUCHIBATDL OYKBHI CJIOBA KAK TOMAJI0, TO MOXKHO TPUATU K KOHEU-
HOMY CJOBY, KOTOPO€ HEIb3s MPOIOMKATEL, COXPAHAA CBOMCTBO OECKBAJPATHOCTH.

s 57-11 MmockoBckou MaTeMaTuieckon omuMmua sl (1993 r.) A. B. Cnusax npea-
JIOXKUI CJACTYIONIYIO 32134y .

3A0A4YA 1: Cywecmeyem au nocaedosamesbnocmv u3 32 Oyxe pyccrozo aada-
suma, me codeprcau,as 08YT 00UKAKOBLIT KYCK0s, uoYWus nodpad, maxas 4mo npu
NPUNUCHIB GHUL CNPABE 410601 OYK6bL YKa3aKrHoe C8OTUCTNEO HAPYULGEMCAT

IMocTpouM Takyio MOCTEIOBATEILHOCTE HAJ TPOU3BOILHEIM aahaBUTOM U3 k CUM-

BooB { A1, ..., Agx} mo maaykTUHM. Tomoxum
21 =A1, zm=A1AA, ..., zp=zp14828-1,
Ecimu k ciaoBy zp = zp_1Apzr—1 OpumucaTrb CUMBOI Ay, TO HOLy4UTCS CIOBO

Ze—1Akzi—1 Ag, comepxkalee IBa ONUHAKOBHEIX KycKa (mogcaosa) monapsan. Ecau npu-
MUICATE JIO00U APYrOU CUMBOM Ay, MBa OIMHAKOBHEIX KYCKA B 2; HAUAYTCA B CHUIY
PETIOIOKEHUA NHAYKIA (Z), 3AKAHIUBACTCA HA Z—1). 3a4a9a DEIIEHA.

B cBs3u ¢ 3agaden 1 ecTeCTBEHHO BO3HUKAET BOMPOC: KaK08a4 MUHUMAALHO 603-
moxcnas dauna lp nocaedosameasvrnocmu, ydosaemeopaowet ycaoeuo zadauwn’
(kK — mownocTs andasura.) W3 npuBes8HHOro BbIIE DELIEHUs HOLYYAeTCsA OLEHKA
I, < 2k _ 1. Ha 2-m dectuane maremarudeckux 60es «Kybok mamaru A. H. Koamo-
roposay A. fl. Kagean-BenopriM ObLIa MpeIoKeHa 33124948, B KOTOPOH! IIPeLIarajoch
HAaUTHW TOYHLIM OTBET Ha DTOT BOIPOC.

B srou craThe MBI paccMaTpuBaeM 0osee OOIMYy0 TMOCTAHOBKY 334341, KOTIa 3a-
IIPEIeHO N-KPaTHOE IIOBTOPEHNe cI0Ba. Iloayuen To4HbI oTBeT: N — 1.

Jamuas paboTa HOKAAABIBAJACH HA MEXKAYHAPOIHOU KOH(MEPEHINN IIKOJILHUKOB
FOHNOP-99, oprauusosannou xopuopauuern INTEL (mayunemr pyxoBoguress —
A. A. Kanens-Benos).

MaTemaTu4eckoe npoceewerue, cep. 3, sein. 9, 2005(189-193)
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OBO3HAYEHUA U ONPEJEJEHUA

HanomuuMm onpexenenus u 0603HAYEHNS, KCIOAB3YEMEBIE [IPX PAOOTE CO CIAOBAMU.

Cr060 — HTO KOHEUIHAs [I0CIEL0BATEIBHOCTE CUMBOJIOB (OyKB) U3 HEKOTOPOLI'O all-
dasura. Crosa MBI 6y1eM 0003HAYATH CTPOIHBIMU JATHHCKUMEU OYKBAMY, 3, CUMBOJILI
anpaBuTa — NponucHBIME. JITUHON |u| CI0BA U HA3BLIBAETCA KOIXIECTBO OYKB B CJIO-
Be. YIOOHO Tak¥ke MCIOAb30BATH U MYCTOE CJIOBO HYJEBOU [IWHBL, KOTOPOE BOOOIIE
HE COIEePXKUT OYKB.

Ca0BO uv mOMydaeTCs NPUMUCBIBAHUEM IIOCIE CJIOBA U cioBa v. IloacaoBo — 310
[OATIOCAEI0BATEIbHOCTh CAMBOJIOB, MAYIIUX HOApsan. B oOpasHOUM TepMUHOIOrUA
OMUMTIUATHBIX 33/7aY MOMCIOBO HAa3BIBAETCA KyckoM. depe3 w” OymeM o00O3HAYATDH
CTOBO, COCTOSIEE W3 1 pa3 MOBTOpeHHOro caoBa w (w® 0603HAMAET MyCTOe CIOBO).

Ilycts w — memycToe ciaoso. Torga Ha30BEM CJIOBO BUIA WW K6GIPAMNUUHBIM,
BrAa www — Kybumaeckum, w" — n-cmenennbim. CI0BO, HE comepKallee MONCAOB
B3 WW, www, w", 6y1eM HA3LIBATHL COOTBETCTBEHHO 0ecKeadpammbim, Oeckybnvim,
n-beccmenennvin. HazoBeM n-GeccTemeHHOE CIOBO N-KPUMUYECKUM, €CIN TPU 10-
OABJEHUN K HEMY CIPaBa JIOOOU OYKBHI aJ(aBUTa YIJIMHEHHOE (JOBO HE SABJAETCA
n-0eCCTENEeHHBIM, TO €CTh UMeeT BUI Tw’ .

MWHUMAJTBHAA AJINHA KPUTUYECKOTO CJAOBA

OcHOBHOE yTBEpKACHNE TAHHOU PAGOTHI COCTOUT B TOYHOU HUKHEU OIEHKE [[JIU-
HEI N-KPAUTUIECKOT'O CJIOBA.

TEOPEMA 1. Munumasvnas 04una N-Kpumuueckozo ca06a 6 aadasume us k
6yxe pasna n* — 1.

Buauane JOKaXeM, ITO 3Ta OLIECHKa OJOCTUraCTCA.

TIPEANOKEHRNUE 1. /Jas 40601z Hamypasubis k u N cywecmsyem n-Kpumuue-
cKoe ca060 6 aagasume u3 k Oyxs.

JOKABATEJIBbCTBO NPOBOAUTCA UHAYKIWEH IO KOAMIeCcTBY OyKB aixdasuTa. [pu
k = 1 yrBepxgenue oueBuguo. [lycTs yTBep:xkaenue Bemoansercs mas k = m. O60-
3HAYUM 9epes u(n, M) COOTBETCTBYIOIIEE Ni-KPUTUYECKOe (JI0BO. Jlo6aBuM K axpasu-
Ty emie OaHy OyKBY Apy1. Torga cioso

w(nym + 1) = (u(n, m) A )" u(n,m)

ABJIAETCA N-0€CCTEeIeHHBIM.

Hencreurensno, nycts u(n,m + 1) cogepxur cmoso v = w". Torga B v HeT
OyKBbl Ay y1, HOCKOABKY B u(n,m + 1) ects Bcero n — 1 6yksa A,,q1. 3Hauur, v
cogepxuTcsa B u(n,m), 9T0 HEBO3MOXHO [0 NPEAIONOXKEHUI0 MHAYKUUA. B To xe
BpeMs 1pu gobasiaeHuu K caoBy u(n,m + 1) kax 6ykBel A, 11, Tak u J0O601 APYron
OYKBHI, TIOJAYYIAEM CJIOBO, 3AKAHIUBAIOIIEECA HA N-YIO CTETIEHb. O

ITo vHAyKINUU JErKO MPOBEPUTH, UTO IIWHA CJI0BA u(n, k), TOCTPOEHHOTO TpU
IOKAa3aTeJIbCTBE mpeftokenus 1, pasua n* — 1.

[JokasbBATH HIKHIOIO OIEHKY OyxeMm chaexyiommm obGpaszom. Haszoeem cioBo
X/N -nepacusupsempim, eciau npu IpuCABIEHUY K HEMY CIpaBa OykBul X OHO IpUOOpe-
Taet Bujg zw’ . 31eck N — HEKOTOPOe HATYPATHLHOE YUCI0, KOTOPOe Oy 1eM HA3RIBAT
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undercom X -nepacwupaemocmu). Ecau cnoso B andasure us k 6yks (k > 1) apus-
©TCsA HepaCIMpaeMbIM MO BCEM OyKBAM aa(aBUTa COOTBETCTBEHHO ¢ MHACKCaMu Np,
N, ..., N, to HazoseMm ero (Ni, Na, ..., Ni)-nepacuupsemvim. Scuo, 910 n-kpu-
TUIECKOE CIOBO OYyIeT HEpACIIMPAEMBIM 110 KaxKJI0W OyKBe aa(aBuTa C WHIEKCOM 7
(xoTs 06paTHOE, BOOOLIE MOBOPS, HEBEPHO).

JIEMMA 1. IIycme caoso u aganemesn (Ny, ..., Ni)-nepacuupaemoin. Toeda
lu| > Ny-...- Ny — L. (1)

W3 5>ToH JIeMMBI BEITEKACT HUXKHAA OLEHKa B Teopeme 1. B camom mene, mroGoe
N-KPUTUIECKOE CJIOBO ABAACTCA (N, . .., N )-HEPACIIMPAEMEIM, & IPABasi 4acTh GOPMY-
aet (1) mpu Ny = -+ = Nj, = n naet n* — 1.

OCHOBHAA KOHCTPYKIIWA

Ompegernm Ha croBax npeobpasoBanue Fy . 3gecs A — mpousBoibHAsA OyKBa,
N > 2 — marypauabHOe 4ncao (411 KPATKOCTH BMeCcTO F4 n OyaeM mucats F, ecan
HNOHATHO, Kakue sHadenus A, N umerorca B Bugy). llycrs L > 1, X # A. Ilo on-
pemerenmio momaraem Fy n(AL) = Amin{l=LN=2} ', (AL X) = Amin{L-1L.N=2} y
Fy n(X) — nycroe croBo. Trober onpegennts npeobpasoBanue Fy y Ha IPOU3BOJIL-
HOM CJIOBE U, Pa300LEeM CIORO U HA A-GIOKU, KOTOPHIE CTPOATCA CACAYIOMINM OOPA3OM.
Kaxkmoe cI0BO OJHOBHAYMHO TIPENCTABIAECTCS B BUE

u=A"X1AT Xy .. AT X AT (2)
e § — 9uca0 OyKB B CI0BE %, OTIndHbX oT A, r; 2 0nmpui=1,...,s+1u X; # A
npu i = 1,...,s (mpu s = 0 pasercrro (2) npunumaer Bug u = A™). Ucnonbaya
npencrasienue (2), CI0BO % MOXHO PasbUTh HA TOICIOBA
A" Xy, ATX,, ..., AT X, AT

KOTOpLIe Ha3bBaOTCA A-6a0kamu (ecau u He xoH4Yaercs Ha A, To nmogcaoso ATs+!
mycTo m He cumtaetca A-6roxom). Hampuwmep, cioro AZB2AC A? paz6upaeTca Ha
A-6moxu A’B, B, AC, A%, a cioso A2B2AC — na A-6aoxu A’B, B, AC.

Ecau cioBo u pasnoxeno Ha A-0moxu by, bs, ..., bs, TO IO ONpeAEICHUIO

FA’N(U) = FA’N(bl)FA’N(bg) e FA,N(bs)-
IIpeotpasosanue Fy n 001aJaeT CIEIYIOMMME CBONCTBAMM:
(F1) ecau u xouuaercs Ha A u 6yxsa X # A, ro F(uX) = F(u)X;

(F2) ecau u ne xonuaercs ua A, ro F(uww) = F(u)F(v);

(F2') (caegctBume cBouctBa F2) mycTh uq,...,U%, — HTPOM3BOIBHBEIE CJIOBA, IPUIEM
U1, ..., Up—1 He KoHdarorca Ha A. Torma F(u ...u,) = F(uy) ... Fu.);

(F3) F(u) aasercs HadamoM caosa F(uv);
(F4) F(v) smasercsa xouoM ciosa F(uv);

(F5) xaxapm A-6J10K YMEHBIIAETCA HA OJHY WK 60Tee OYKB;
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(F6) pesyabrar npeobpasoBanus kaxaoro A-6ioka umeer puuny < N — 1.

Hecnoxuas npoBepka 3TUX CBOUCTB NPEZOCTABIAETCA IUTATEILIO.
[loxa3aTenbCTBO JeMMEL 1 NCHOIB3YET CIEAVIOUIYIO JEMMY

JIEMMA 2. ITyemy v — X/M-nepacwupsemoe ca060, xowuawweecs na A u
N > 2 — namypaavnoe. Tozda caoso Fa n(u) asasemen: a) X/M-nepacwupae-
moim, ecan A # X; b) X/(M — 1)-nepacwupaemvin, ecau A =X u M = N.

BroiBoa JIEMMBL 1 U3 JEMMBI 2

Teopema 1 gokasbiBaeTCAa MHAYKLIMEH IO cyMMe mHAEKCOB N; + -+ + Nji. Bes
OTPAHUYEHUA OOIITHOCTU MOKHO CIUTATD, UTO U OKAHIMBAETCA HA OYKBY A, MMEIoIyo
HoMmep 1 B andasuTe.

Cuy4ain 1: Ny = 1.

IIycre @ — cioBo, moaydaromieecs w3 u oTOpacwiBanueM Bcex Oyks A. Torga
U ABIAETCS CJIOBOM HA AX(PaBHTOM, COCTOAIINM U3 BCeX OyKB MCXOLHOrO audaBu-
Ta, kpome A. OdueBugno, 4T0 @ ABageTcsa (Na, ..., Ni)-HepacupaeMbM U WMEET
CyMMY MHIEKCOB MEHbINyI0, ueM ¢. CleqoBaTenbHO, 41 4 CIPABEIINBO IPEITION0KE-
mwe maaykoun. Hostomy |u| > 4| > Ny - ... Ny —1=N;-No-...- Ny — 1,910 n
TpeboBaJIOCh AOKA3ATh.

Cayyaint 2: Ny > 1.

B cuay memmer 2 cioso F'(u) asaserca (N1 — 1, Na, . .., Ni)-HepacmupaeMbIM, T10-
BTOMY K HEMY MOKHO IPAMEHUTH MIPEAIOI0KeHne NHAYKIMU. [[oTyIuM HepaBeHCTRO:
|[F(u)| 2 (N1 —1) Ny ... Ny — 1. (3)

IIycre X — mobas 6yksa andasura, orinanas or A. [Tockoibky u KonyaeTcs Ha

A, To

Fu)X = F(uX). (4)
Beugy (3) u (4)
[F(uX)| = |F(u)X|> (N1 —1)-Na-...- Np. (5)
Beugy (F6) u (5) xommaectso A-6moxos B cioBe F(uX) ne menee Na - ... - Ni,
nosromy ¢ yaeroMm (F5) nonyuaem ouenky:
uX|>(Ny —1)-No-... - Ny +No-... Ny =Ny - Ny - ... Ny,
orkyna |u| = Ny - Ny - ... - Ny — 1, 910 1 Tpe60OBaAIOCH JOKA3ATD.

JHOKABATEJBCTBO JIEMMBI 2

HoxazarenscTro a). IHockomeky u aeasercsas X/M-HepacumpsaeMbIM CJIOBOM, TO
HAHJeTCa Takoe CIOBO T W Takoe HemycToe cioso w, ¥to uX = zw™. Cormacmo
cpoitcty (F4), croso F(uX) xondaerca ua F(wM). Manee, cormacuo ceoictsy (F2'),
nockompKy w kordaeTcsa ma X, F(wM) = (F(w))™. Mockorexy w xomdaeTcs na AX
(3a uckiodenuem rpusmaibuoro ciaydas M = 1), ro F'(w) kongaercs na X, u, cue-
JoBaTenbHO, He mycro. IIpumenss ceonctro (F1), noaygaem, ato F(u)X = F(uX).
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Taxum o6pazom, norysaem, ato F(u)X xomaerca na (F(w))M. Crenosarensro, mo-
ckombKy F(w) He mycto, F(u) asaserca X /M-HepacumpseMeim, 9T0 1 TpeGOBAIOCH
TOKA3ATh.

Hoxazarensctro b). Ilockonbky u asasercsa A/N-HepacumpsaeMsM, TO uA = zw
IJ HEKOTOPOT'O CJOBA I M HEIIyCTOrO CJOBA w. BO3MOXHEI ABa Caydasd. Ecmm u

N

komuaerca ma AN7! 1o F(u) xomwaercs ma AN72 m, cremoBaTennHo, sBIseTcs
A/(N — 1)-nepacumpsieMbIM.

B nporusHOM cayuae BhimoaHaeTca paeHcTBo F(u)A = F(uA). Kpome Toro,
DTOT CAydan BO3MOXeH auitb pu N > 2. Ecau 661 w cocTOAM0 3 ofuux O0ykB A, TO
cnoso zw’ xomaanocs 6ur Ha A . Ho 5T0 HEBO3MOKHO, HOCKOIBKY MBI TIPEITIONOKILII,
4o u He Komuaerca Ha AN !, CremoBarenbHo, B w ecTh GykBa, oTamuHas or A.
[osromy w MoxHO TpeacTapuTh B Bue zAF rmoe k > 1, a 2z me xomdaeTcsa ma A.
Torga croso ud = x(zA*)N komuaerca ma AF(zA¥)N-1 = (A*2)N—1 A*. Cornacmo
croitctBy (F3), maiigerca memycToe ¢108B0 t, Taxoe, uto F(AFz) = F(AF)t.

Corunacuo (F2'),

F((A52)N 71 4%) = (F(A452)N 1R (Ab) =
— (F(AMHN T F(AF) = F(AY) (P (A) VL,

Hockomsky uA komugaerca ma (AF)N=1AF 10 F(u)A = F(uA) xomuaerca mna
F((A*2)N=1 A*) xoTopoe, B cBOIO 04epens, KonwaeTcs Ha, (tF(A*))N =1, Takmu o6pa-
soM, F(u) seaserca A/(N — 1)-HepacumpseMbIM, 9TO ¥ TpeGOBATOCH TOKA3ATH.

P. M. Tpaekun, cryzear BKM HMY



