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O BJIOXKEHUW TPV BEAYMCIATA —
COJINTEPA B OBOBLLUEHHBIE
FPVYIMNbl BAYMCIATA — COJINTEPA
dD. A. dynkuH

Annoranusi. Koneuno nopoxkaennas rpynna G, Koropas IeHCTByeT Ha JEpeBE TakK,
YTO BCE BEPIIUHHBIE U PEOEPHBIE CTAOUIN3ATOPHI — GECKOHEYHBIE ITUKJIUICCKHUE TPYIIIDI,
HasbIBaeTcs 0006wennotl epynnoti Baymcaaza — Coaumepa (GBS-epynnoti). Ilycrs p
U ¢ — B3aMMHO IIPOCTBIE Iiejible 4uncia, He pasHble 0,1, —1. JlokazaHo, 4TO rpyIima
Baymcinara — Cosnurepa BS(p,q) BkiaapiBaercss B rpyminy G Torja W TOJBKO TOTZA,
korya B G paspermumo ypasuenune x  yPx = yd npu y £ 1 (T. e. % € A(G), tone A —
MOZIYJISIPHBIH TOMOMOPMhU3M).

KuaroueBsbie cioBa: rpynna baymciara — Cosnurepa, 06061enHast rpynmna Baymcia-
ra — Counrepa, BJIOXKEHUE TPYIII.

Bsegenue

I'pynmna naswiBaercst zongosot, ecin Beakmii ee TOMOMOPGU3M Ha cedsi MMeeT
TPUBUAJIBHOE SIJIPO, T. €. siBJisleTcsi apToMopdusmMoM. [lajee OyjeM cYUTATh, YTO P
U ¢ — B3aUMHO IIPOCTHIE TieJjible unciia, He pasuble 0, 1, —1. Baymcaar u Cosinrep
[1] BuEpBBIE LPEIIOKUIM CEPUIO IPUMEPOB HEXOI(OBLIX I'PYIIL € JABYMS IIOPOXK I~
IOIIUMU 9JIEMEHTAMA U OJHUM COOTHOIIEHHEM, KOTOpbie 0003HAYAIOTCH Iepe3

BS(p,q) = (a,t[[t " aPt = a9).

OTHU IPYIIILI OKA3AIUCH HTHTEPECHBI U € JPYTUX TO3UINIA: T€OMETPUIECKUX CBOMCTB,
dyukuuit pocra, dyuxuu Jsua u 1. 1. (em. [2]).

Bynem nazpiBaTh KOHEUHO OPOKAEHHYIO rpynny G o6ob6uennot epynnot Ba-
ymeaaza — Coaumepa (GBS-2pynnot), ecau rpynma G MOXKeT 1efiCTBOBATH Ha J€pe-
B€ TaK, 9TO CTA0MIN3aTOPBI BEPIIUH 1 pedep — OECKOHEYHBIE MUKIMIECKUE TPYIIIIbI.
ITo Teopeme Bacca — Ceppa rpynmna G npeacrasumva B Buje 71 (A) — byHIaMeHTamb-
HOI Ipy1nbl HekoToporo rpada rpymnn A (cm., manpumep, [3] wiu [4]), Bepuunabie
U pebepHbIe TPYIIILI KOTOPOro — GECKOHEYHbBIE TUKINIECKUe TPYIIIHL.

Besikoit GBS-rpyme G moxkuo conocrasuth rpad ¢ merkamu (I, A), tae I’ — ko-
HeuHslil rpad, a A : E(I') — Z\ {0} — meTknu nHa pebpax I'. Merka A(e), HanucanHast
Ha pebpe e ¢ HauaJoM B BEDIIIHE v, OIPEIEeNseT BIOXKEHNe . : e — v € rukim-
JecKoil pebepHOl TPYNIBL (€) B IUKJINIECKYI0 BEPIIUHHYIO rpyminy (v) (moxpobree
o rpadax ¢ MeTKAMU U UX CBOHCTBAX cM. §1).

Ormernm, yro GBS-rpymnmbl 10BOJIBHO aKTUBHO HCCJIEJI0OBAJIUCH B IIOC/IETHEE
BpeMms [5-7]. B uacrHOCTH, aKTHBHO 00CYXKIasachk pobiaema usomopduszma GBS-
IPYIIIL: ONPEIEUTh aJTOPUTMUIECKH, KOTJa JBa JaHHBIX Ipada ¢ MeTKaAMU 3aai0T

Pa6ora BBIIONHEHA TP PUHAHCOBOH nogaepkke Poccuiickoro gporna GpyHAaMEHTANBHBIX HC-
cirenoBanuit (Koael npoektos 12-01-31222, 12-01-33102).
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uzomopduble GBS-rpynns. HeeMoTpst Ha TO, 9TO B HEKOTOPBIX YACTHBIX CJIydasX
npobsiema nzomopdusma pertena [8—10], B 061eM cirydae CyIeCTBOBAHIE AJTOPUTMA
HE yCTaHOBJIEHO.

IIycts T' — nepeso, Ha koropoM GBS-rpymnma G jgeificTByeT, KaK OIMCAHO BbI-
me. DeMeHT ¢ € G Ha3BIBAETCS IAAUNMUNECKUM, €CTIA OH (DUKCUPYET HEKOTO-
pyto BepmuHy. Kciau g He 3JUIMITUYECKUii, TO OH 2unepbosuseckuti: CyInecTByer
g-MHBApUAHTHAS OCh, HA KOTOPOW ¢ JIEWCTBYET CABHTAME HA MOJOKHUTEILHOE IIe-
soe I(g). Oupenesienne JUIMIITUIHOCTA JEMEHTa KOPPEKTHO, HE 3aBUCUT OT KOH-
KPETHOTO JIEHCTBUSA U JIEPEBA W OIPEJIENISAETC TEOPETUKO-IPYIIIOBBIME CBOMCTBAMMY
rpymmsl G [11].

Onpenenum Moy isipabiii romomopdusm A : G — Q*. us mannoro g € G
BBIOEPEM TIPOM3BOJIbHBIN HETPUBHAJBHBIN SJUIMNTUIECKAN 3geMeHT a € G, Torma
IS HEKOTOPLIX HeJBIX M U N, He PaBHLIX 0, BBIIOIHIETCS PaBeHcTso ¢~ 'la™g = a™.
B srom cirywae nomaraem A(g) = . HecioxKHO JI0Ka3aTh, YTO TaKOe OIpPeJIe/IeHHe
KOPPEKTHO. MOoyapHbIil TOMOMOP(MU3M UTrpaeT BayKHYIO POJIb B HCCJIEIOBAHUN
GBS-rpyrmm.

IIycTb p 1 ¢ — B3aUMHO ITPOCTHIE TieJIble dncia, e pasabie 0, 1 u —1. TlousaTwo,
qaro eciu BS(p,q) C G, 1o % € A(G). O6parno, eciu % € A(G), o B rpymue G
paspemmMo ypasHenue r~'yPr = y?, OTHAKO HEesACHO, BEPHO JIH, UTO B 3TOM CIydae
rpyuna BS(p,q) asusierca noarpynmoii rpynnst G. B 2007 r. Jlesurr [10] cpeau
[IPOYNX 3aMEUYAHUI IHIIET, YTO CKOPee BCEro HEBEPHO TO, YTO Ipynna G coaep:KuT
BS(p,q), ecnn % # +1 npunagyexxur A(G). Takne coMHeHUsI BECbMa €CTeCTBEHHBIL.
YT00BI 3TO YBUIETH, PACCMOTPUM CJIEIY IO

3 Y2 I[TpuMEP. Ilycte G — GBS-rpymnmna, 3amanHasi rpa-
dom ¢ merkamu I' (puc. 1, Ha Koropom cieBa — rpad ¢
merkamu rpymibl BS(4,9), cupasa — rpad ¢ merkamu I').

479 27z 3 Torya G = (x,y,s | 2% = y3, s 1y?s = 2?).
Puc. 1. CymiecTByeT — eCTeCTBeHHBIH  romoMopdbusM U3
BS(4,9) = (a,t | t7ta*t = a%) B rpymy G, 3a1aHHbIT

Ha TTOPOKIAIONTHNX TaK:
fa—uz,
v { t— s.
OmHAaKO 3TOT TOMOMOPGHU3M He ABJIAeTCH BJIOXKEHHeM. JleHCTBHTENILHO, IO JeMMe
Bpurrona (cm. §1) xommyrtatop [a?, tat ] ormmden or 1 B rpymme Baymcnara —

CommTepa, HO ero obpas B rpyme G pasen |22, sz3s71| = [y3,9?%] = 1.
Tem He MeHee BJIOXKEHHe yIaeTcsl HaiTu.

Teopema. Ilycte G — GBS-rpynma u p u ¢ — B3aumMHO IPOCTHIE TIeJIble IUCIA,
we papubie 0, 1 u —1. I'pynna Baymcaara — Cosmrepa BS(p,q) BriaajbiBaercs B
rpymy G rorja u ToJbKo Torja, Koria b € A(G).

Hapsmy ¢ npobaemoit mzomopduzma GBS-rpytm, Buanmo, cront nccieaoBarhb
npobJiemy BJioxkeHust GBS-rpyI1iir: onpeeuTh aJropuTMUYecKy, KOIJIa, JIBa JTaHHBIX
rpada ¢ merkamu A; = (T, A1) u Ay = (Ty, A2) 3agaror takue GBS-rpynmel, uto
rpyuna 71 (A1) BkaagbiBaerca B rpynny 1 (As).

Tunioresa. IIpo6iemva Bioxenuss GBS-rpymn pasperrnma.

B mosib3y 3TOi rHIOTE3BI MOXKHO NPUBECTH pe3yabraThl paboTsl Bacca [12].
B sroit pabore pazpaborana Teopus HAKpLITHH rpadoB TPy U i ABYX rpados
rpymi A u Ay IpuBe/IeHBI HEOOXOIUMBIE U JIOCTATOYHBIE YCJIO0BHsI BioxkKeHusT 1 (A1)
B 71(Ag). C apyroii cTOpoHbI, 3T yca0BHUs cHOPMYJIUPOBAHBI TAK, 9TO TPEOYeTCst
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HeMaJIo YCWIni JJIsl WX peasu3aliid B KOHKPETHBIX ciaydasix. B 2009 r. B [13]
aBTOP YCIIEITHO UCIOJIb30BaJ TeopeMy bacca mjist onucannss BCeX HMOATPYIIT IPYIIIIbI
BS(p, q) B repmunax rpadoB ¢ METKAMU [IPH IPOCTHIX PA3JIAYHBLIX p U ¢, & B 2010 1.
B [14] omucas noArpyImbsl KOHEUHOTO MHAEKca rpybl BS(p, ¢) 1 cooTBeTCTBYyIOMHTE
M rpadbl ¢ METKAMH TIPU B3AWUMHO MIPOCTHIX P U (.

Korma sra crarssa Obuia ciana B XKypHaJ, JIeBUTT pasMecTHs Ha apXuBe IIpe-
IPUHT CTaThU, B KOTOPO# (cM. [15, yTBep:kaeHue 7.5.]) moKa3aja OCHOBHYIO T€OPEMY
JIDYTUM CIIOCOOOM.

§ 1. IlpeaBapuresbHbIE CBEIEHUS

I'pap T — muoxkectBO Bepmuna V (I'), mHOX)ecTBO pebep E(I'), orobGparkenus
o,w: E(T') — V(I') — navaso u xoHer pebpa — u unsepcust  : E(T') — E(T') Takas,
uro o(e) = w(e), w(e) = o(e), € = e, & # e. Pebeprvidi nymv § = (e, ea, ..., ex) —
[OCJIEI0BATENILHOCTh pebep Takas, uro o(e;11) = w(e;) ama i = 1,2,... k — 1.
ITemas — pebpo e € E(T") takoe, aro w(e) = o(e).

IMapa I' = (T',v) massBaercs epagom epynn, ecan I' — casublii rpad u v —
IpYIINOBasi CTPYKTYpa, T. €. BCAKOH BepiuHe v Tpada [ comocrasiena rpymnma v,
BeaKoMy pebpy e rpada I' — rpymna v, = vz, u ecam v = o(e), TO 3aJaHO BJIOYKEHUE
Qe : Ve = Yo

Dyndamenmanvryro epynny epaga epynn I'; oboznagaemyio uepes 71 (I'), Mmox-
HO OIPEJIEJUTD C IIOMOIIBIO MMOPOYKIAIONIAX U OIPEIEISIONuX cooTHomenuit. [lycrn
T — makcumasbHOe ojyiepeso rpada Iy a f1, f2,... — pebpa, He snexamue B E(T).

IMopox natomue rpynnst w1 (T):

1) nopozkpaomue BepIIUHHBIX IPYII Y, ajist Becex v € V(T);

2) cumBoutel t; s Beex f; € E(T)\ E(T).

Oupenensitomue coorHomenust rpymmnst 11 (T):

1) oupezensiionue COOTHONIEHNsI BCEX BEPIIMHHBIX IPYIIIL;

2) coorHoMmeHus (g) = az(g) st Bcex g € v u e € E(T);

3) coornomennst t; 'a.(g)t; = az(g) ms Beex g € e u fi € B(T)\ E(T).

DTo ompeiesieHre KOPPEKTHO U HE 3aBUCUT OT BBIOOpa momjepesa 1 .

Eciim G — GBS-rpymma, To o reopeme bacca — Ceppa oHa siBiisiercst byH 1a-
MEHTAJILHOM IpyImoii rpada rpynn ¢ 66CKOHEIHBIMU IUKJINICCKUME BEPITUHHBIMA
U pebepHbIMU IpynnaMu. BiioykeHus: pebepHBIX TPYIII B BEPIIUHHBIE B 3TOM CJIydae
yI0OHO 0603HAYATE MEJIOIUCTEHHBIMA METKAMUI, HATIMCAHHBIMY HA HAYAJIAX U KOHIIAX
pebep cooTBETCTBYIONEro Tpada. DTo 3aaeT IPYIIOBYI0 CTPYKTYPY Ha Irpade.

JlajiuM  BTOpOE 3KBUBAJEHTHOE OINPEIEIEHUE MOOJYAAPHO20 20MOMOPPHUIMA.
Qukcupyem Bepriuny vy rpada I'. Kaxmgomy smementy g GBS-rpynner G MoxkHO
LIOCTABUTH B COOTBETCTBHE TAKOM IUKII 0y = (€1, €2, ..., €y), 410 0(e1) = w(e,) = vo.
111 3TOr0 HYKHO PACCMOTPETDH ¢ KaK CJIOBO OT MOPOXKIAIONUX IPybl G 1 9UTaTh
5710 c10Bo. Havarh MoxkHO ¢ jo6oro pebpa e; € E(T). Ecau npu arenun BeTpe-
qaeTcs JIEMEHT U3 CTabWIN3aTOPa BEPIIUHBI ¥, TO COCTABJIEHHBIN paHee pebepHbBIi

nyTh (€1,€2,...,€5) HAIO JONOJHUTD 10 IyTH (€1,€2, .. .,€k, €41, - -,€]) TAK, UTO
€kt1,€ki2s--- 6 € E(T)nw(e) =v. Ecin npu 9reHnn BCTpeTUiIcs CUMBOJI t?ﬂ, TO
HOBasl YacCTh IyTU UMeeT BUL (€k+1, ..., e, [i(fi)) u egxt1,ekra, ..., e € E(T). To-

cJIe IPOYTEHNs CJIOBA HAIO 10 pedpaM mepesa 1’ BePHYThCA B HAYAJIBHYIO BEPIIHHY
vo. Torma sxBuBasenTHoe onpesesnenue A(g) TaKoOBO:

A) =TT )




O Bioxenun rpynn Baymciara — Cosmrepa 93

s mansoro nukia d, = (e1, e, ..., e,) npoussenenue, kak B (1), Gyxem o6o3Ha-
qaTh depe3 A(dg) = Aler, ez,...,en).

Paccvorpum HekoTOpble ipeobpazoBanus rpada ¢ MeTKaMu, KOTOPhIe He Me-
HAIOT ero dyHIAMeHTaabHyIo rpymiy (B obmeM ciydae cM. [8], ayst GBS-rpynn
cM. [9]), a UMEHHO CXJIONbIBAHUSI, PACIIMPEHU W CKOJIbKeHus (puc. 2-4). 3aMernm,
YTO CKOJIbYKEHHE SIBJIAETCS KOMIIO3UIMEl pacupenus U cxJonbianus. [IpeoGpazo-
BaHus rpadoB ¢ METKAMHU TOJPOGHO U3YYeHbI B [5].

an
CXJIOIIBIBAHHE ~ C
—_

pacmimpeHue

Puc. 2.
(& a
kn c km
n m CKOJIbZKEHHE \ m/ ¢
d b d b
Puc. 3.
% CKOJIb2KEHHE %
44—
Puc. 4.

Ha GBS-rpymmy nHOrIa 110/1€3H0 CMOTPETh KaK Ha TPYIITY, TOJIYI€HHYIO CJIe/Ly-
IOIUM 0Opa30M: HAUYMHAEM C IPYIIBI Z, BBIIOJHSIEM II0CJIEI0BaTE/IbHbIE CBOOOHbBIE
[IPOM3BEJEHNS ¢ O0'bEIMHEHNEM, PYKOBOJCTBYSICh METKAMK Ha, MAaKCUMAJIBHOM II0I-
JlepeBe, HAKOHEI, HECKOJIbKO pa3 (0 KOoJmdecTBY pebep BHE MAKCUMAJBHOIO IOJI-
nepesa) npumensieM koucTpykiuio HNN-pacmmpenus. [Ipu takom mojxome npume-
HEMAa BCSA CTAHIAPTHAST TeOPHUsi CBOOOTHBLIX pou3BeaeHmni ¢ oobeannennem n HNN-
pacmupenuii. B wacraoctu, B GBS-rpynmax ecrs HopMaJsibHasi (popMa 3j1€MEHTaA
(cM., Hanpumep, [7, tir. 4, . 2]). Tam ke onpejiesieHa IPUBEIEHHAST TOCJIEI0BATE b
HOCTB 3jieMeHTOB B H N N-pacmupenun ¢ 6a30ii G, npoxojiHoii OyKBoii ¢t 1 CBsI3aH-
HpIMEU noarpynnavu A u B.

IMocnenoBaTesbHOCTD (MM COOTBETCTBYIOIIEE CJIOBO) go, 151, g1,t%2, ... 1" g,
(n > 0) naspiBaercs npusedenholi, eciu B Heill He BCTPEYAIOTCS MOIPST t=1, g, t,
rie g; € Aut, gj, t7!, tne g; € B. Jna rpymnst BS(p, q) nosnydaercs, 4To clIoBo
w(a,t) npuBeneno, ecau B HeM HeT mojaciaon t~ta®Pt u ta it~

Jlemma Bpurrona [7, c¢. 249|. Eciu nocienoBareibHOCTD go, t°t, g1,1%2, . . .,
ten, g, mpuBegera un > 1, To gotcr gt ... t°"g, # 1 B Hyy,.
§ 2. JToka3aTeJbCTBO TE€OPEMBbI

Ipad ¢ merkamu I' = (T, \) HasbiBaeTcst npusedertvim, eCIU CXIIONbIBAHUN B
HEM He MOYKET OBbITh, 8 3HAYUT, METKa Ha pedpe rpada [ MoxKkeT ObITH paBHA €IUHUTIE
TOJILKO B TOM CJIydae, KOrjia oHa HanucaHa Ha (1,n)-meriae. O6osznaunm G = m(T).
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JIemma. Ecomm A(G) 2 <§>, to cymectByer takoii rpag I'y = (I, A1) ¢ mer-
rgamm, uro G =~ 71 (T1), n B Iy ects muri v = (e1, ea, ..., e,) Tako#, aro A(y) = 5
u 1t Hekoroporo i € {1,2,...,n} merkn A(e;) u A(e;—1) obe He paBHBI 1.

JIOKA3ATEJILCTBO. B cuiy Toro, uro A(G) 2 <§>, B rpade I' HaiigeTcs MUk
t1,to,...,ts Takoil, yro A(ty, to, ..., ts) = %. Ecu B HeM ecTh BepIIUHA ¢ HYKHBIMUA
CBOHCTBaMH, TO JOKa3bIBATh HeYero. KC/m HeT, TO pacCMOTPHUM JBa CIydasl.

Cay4ait 1. Ilycrs mafizerca Takoe pebpo t;, 1to A(t;) = Ati—1) = 1 nm
A(t;) = M(t;) = 1, Torna ucnosb3yem cKojibykenue pebpa f;_1 1o pebpy t;. asee
OyIeM pacCMaTPUBATD UK 1, ... ,ti—1,ti411,...,s-

Ciyaan 2. s kaxgoro ¢ 6o A(t;) = 1, 6o A(t;—1) = 1. U3 roro, 4ro
IUKJI 3aMKHYT, JIEFKO TOHATh, 9TO JyIsd Beex i qmbo A(¢;) = 1, mbo A(f;—1) = 1.
OsHAKO 9TO HEBO3MOXKHO u3-3a ycaoBust A(ty,ta, ..., ts) = 5— U TOrO, 4TO P, q 06a
He paBHBI 1; mpormBopeune. Jlemma moKasana.

Teopema. Ilycre G — GBS-rpymnmna, a p u ¢ — B3auMHO IIPOCTBIE IIeJIble UCJIA,
me pasuble 0, 1 mw —1. I'pynma Baymciaara — Cosmrepa BS(p,q) Br/IagbiBaercs B
rpymiy G Torga u TospKo Torga, Korga £ € A(G).

JTOKABATEJIbCTBO. HeobxoammocTh 09eBHIHA, JOKAYKEM JTOCTATOIHOCTL. Vc-
[OJIB3Y$ JIEMMY, OyJIeM HCKATh BjoxKenue rpyunsl BS(p, q) B 'y — nuki ¢ meTkamu,
IIOCTPOEHHBIN Ha pebpax ei,es,...,e,. Ilpum aTOM OyaeM camTaTh, 9TO a; — Hada-
Jio pebpa e; 1 a; — BepIINHA C COCEIHUMU MeTKaMmu, He paBHbiMu 1. Kpome Toro,
Oy1eM 0603HAYATH Yepe3 a; OJHOBPEMEHHO U BepiuHbl rpada [(, u mopox paoriue
COOTBETCTBYIOIIMX [IUKJINIYECKUX BEPIIUHHBIX IPYIIIL.

Cpenu pebep e1, €a, ..., e, ecTb pebpa (He MeHee OZHOIO), He JIeXKAIIMe B MaK-
cuMaIbHOM o7 iepeBe rpada [y, 0603HaINM COOTBETCTBYIONINE MM TIOPOXKTAIOIIIE
rpymust 71 (Lg) wepes t1,ta,...,t,. B coorBercTBUM € onpenesenneM dyHIAMEH-
TaJbHOI rpynnsl rpada rpynn 3TuM pedbpaM 6yIyT COOTBETCTBOBATH COOTHOIIEHUST
HNN-pacmupenust, a ocTaabHBIM — CBOOOTHOTO TTPOU3BEICHUS ¢ 00HEIMHEHIEM.

Ussectro (cm., nanpumep, [16, 1. 4, §2]), aro m (I'g) — moarpymma rpynmst
1 (F)

O6o3HaunM Yepe3 § MUHUMAJbHOE HATypajbHOe dmcyo Takoe, 9ro B 71 (L))
BBIIIOJIHEHO PABEHCTBO

toh oty Pttt = all (2)

Torma eciu t;l oty APty .ty = a'? s mekoToporo m € N, To s mesuT
m. Tak kak B 11 (') BeIIONHSIETCS (2), OTOOPAKEHIS

a— a,
Pttty th, he C(ad),

3agator romomopdusMel BS(p,q) — m1(Ty). Tomoxum g = t1te...t;. U3 (2)
BIJHO, uTO a1 1 g~ ‘airg € C(aj?), snauur, [a1, g] € C(a}?).

JlokazkeM OT IPOTHBHOIO, UTO g, 4 ABIAETCS BjokeHmeM. IlycTs 510 He
TaK, TOTJA Haiimercs npusenenHoe cioso w = w(a,t) # 1 B BS(p,q) Takoe, uto
w(ai,g[al,g]) =18 m(To).

Torma A(w(a{,g[al,g])) =1, a ¢ gpyroit cropousl, A(w(a,t)) = (%)k, e k —
CyMMa [OKa3aTeJsiell cTerenedi, ¢ KOTOPBIMA ¢ BXOJUT B 3alHCh CJI0Ba w(a, t). 3HAUNT,
k=0muw(a,t) =wt at’ |i € Z), 1. e. w(a,t) 1e:KUT B HOPMATHHOM 3aMBIKAHUH
siementa a. Crenosarensho, w = w(x; | i € Z), tae x; = (glaw, g]) "*as(gla, g])"
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I/ITaK, 110 IIPEJAIIOJIOZKCHUIO CYHIECTBYIOT TaKHe IeJIbIe YUCTIa (X1, . . . , Oy U il, ey
im, q9To ’L'j,1 7& ij n

(a2 at?) L (T et £ 1 (3)
B rpyuue BS(p,q), HO upu 3TOM

R N (4)

B rpyuue 71 ().

HokazkeM, uro u3 (4) ciemyer CymecTBOBaHEE TAKOrO j, 94TO p | a; wn q | o,
1 370 OyJeT IPOTUBOPEUNTH NPUBEJEHHOCTH cjioBa w B rpymnne BS(p,q). Hus
sroro uauo BocupunuMmarh 71 (o) Kak mocienoBarenbHoe cBOGOIHOE NPOU3BEIE-
HIE ¢ O0beIMHEHNEM IUKJINYECKNX TPYII U mocjaemyoomumu Heckoabkumu HNN-
PACHIUPEHUSIME TIOJTY IUBIIEHCST TPYTIIIHI.

Uccnemyem cTpyKTypy s/eMenta u3 (4) Ha cTbike x;; U Ty, ,. Eemmij—ij 1 > 0,
TO Ha CTBIKE II0JIyYaeM

1 1

(gla1, g]) 7t = (gay ' g arg) (gar g arg) - .. (gar gt arg)

— upusegennoe cioso B 71 (ILg), kak B HNN-pacmmpenuu. 1o obecrieanBaercst
BLIOOPOM a1 U3 JeMMbl. Cry4aif i — i1 > 0 aHATOTMIEeH PACCMOTPEHHOMY.

Ho BBuy paseHcrBa (4) jieBasi 4acTh He MOXKET OBITH IIPUBEJIEHA, 3HAUAT, CO-
KpalleHus JI0JIZKHbl HAYaThCsd B CePeJINHEe KaKOro-ToO Tj, .

Ecan ’L'j,1 > ij u ij+1 < ij, TO

Q-1 Qj Qi1 -1 -1 %] -1 -1
I P AR (gar g arg9)ai? (gay g arg) . . .,

COKpAIICHAI HET.

Ecan ’L'j,1 < ij u ij+1 > ij, TO

1 (gaflg_lalg) RN

Qj—1,.05 .01

_ -1.- s
Ty = (ga1 g 1

-1
alg) a
COKPAIIlEHU HET.

3HAUNT, COKpAINeHNs HATHYTCs, TOAbKO ecam (i;—1 > 4 U ;41 > 4;) WIH
(tj—1 < i m ;41 < %;). PaccmoTpum mompo6GHO HepBLIit CiIydait, BTOPO#l IpoBe-
psieTcst aHAJIOTUIHO.
Ecan ’ij_l > ’L'j u ij+1 > ’ij, TO
Qj—1,,Q5 Qi1

ijo1 Tij Lijoy = oo (gla1, g])ar™ ([ahg]_lg_l) XX
1

= ...ga7 g argal™ g™

x
aytgagt..., (5)

COKPAIIEHHUSI MOTYT HAYATHLCA TOJBKO B MecTe mogdepkuBanusa. [lycTb t1 cooTBet-
CTByeT pebpy €, TOrja JJjis HEKOTOPOTO PAIMOHAJIBHOTO ¢ BEPHO PABEHCTBO

saj,—1 —1,-1 _ sa;-0
taty .. trai Mttty T = At

)
[POJIOJIKUM PaBeHCTBO (5):

1 souj-0

-1 - -1 -1
=...ga; g a1a,"%ay gaig " ..

saj-0 .o

Ecmm a7 ° He sBAdeTcs cTemeHbio ai, TO JaJbHEIIee COKpaIeHne HEBO3MOXKHO,
_ sai-0  —

TaK Kak (t1tg ... 1g) Laian™ aq Yeto ..ty HE yaoBaeTBOpseT jemMme bpurrona. Ilo-

0

sa
9TOMY ar ABJIACTCA CTEIEHbIO 1, 3HAYUT, HUCIIOJIb3OBAHbI BCE€ COOTHOIICHUA IIO
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IIAKITY €1,€3,...,€En, U U3 BTOPOTO OMPEJETCHNUST MOIYIIPHOTO TOMOMOP(MU3MA BbI-

TEKaeT, 9TO

B
SQj q

tity. . . tra)™ (tite ... 1) "' = ay

CrenoBaresbHO, g|say;.

IIycts m = 222 rorma g 'a]"Pg = a]'!. Kak 3ameueno pamee, 3TO Beder s|m
q 1 1 ) )

crajo ObITh, g|a;. Tak Kak Ipenrosaraioch, UTO 4,1 > ij U 4541 > ij, B 3aIHCH
JieBoit yactu (3) mosryyaeM moicJaoBo ta®i t_l; IIPOTUBOPEYNE C IPUBEAEHHOCTHIO W.
Teopema jtoxkazaHa.
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