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KJIACCUSURAIINA TPYIIIIOBLIX
MOACXEM GL,, COIEP/RKAIINX
PACIIENIVMbBIA MAKCUMAJILHLIA TOP

1. BBEAEHUE

OcHoBHas Iedb JaHHOW paboThl — KIaCCUPUKALMA T'PYNIOBBIX
mogcxem GLy, comepskalmx pacIenuMbIii MaKCUMAaJbHBIA TOD, Ha.
TPOM3BOJILHBIM TIOJIEM.

Bauskue Bompochl m3yvaauck B OONBITOM HukJae paboT, MHOTIAA
nake B bosiee o6mmx KoHTeKCTaXx. A mMeHHO, TycTh (G — pacienuMas
peayKTUBHaA rpymma Han mosneMm k, B — GopeseBckas moArpynmna B
Helt, T — pacIenuMblii MaKCUMaJBLHBIA TOP.

B 1956 rogy M. Jlazap ommcad Bce moATpynnsl B B Ham anarebpa-
MYeCKU 3aMKHYTBIM TToJieM, HopMmaiusyemble 1. B 1964 roay A. Bo-
perr u 7K. Turc ommcanu (cMm. [4]) Bce cBA3HBIE 3aMKHYTEIE TI0I-
rpymmsl B (G, HOpMaiau3yeMmble 1, TO-TIPEXKHEMY B IIPEANOIOKEHUH,
4To ToJie k anrebpandecKu 3aMKHYTO.

B manbueiiiiem psa aBTOPOB paccMaTpPUBAJM BO3MOMKHBIE 0606-
IIIEHWA BTUX PE3YIAHTATOB HA CJIyYall TPOMU3BOJIBHOTO MOJA UIN JakKe
MOJIyJIOKaJbHBIX KoJdiell. Tak, B 1976 rony 3. V. BopeBuu B mpean-
noJoxkenun, uto |k| > 7, mokazad, uro Bce aBCTPAKTHBIE IPOMERKY-
Tounkle moarpymnsl B GLy(k), comepskaniue rpymniy AMaroHaJbHBIX
MaTpuIl, ABIAIOTCA anrebpandeckumu. B paborax 3. . BopeBuua
n H. A. Basuioba 1977-1981 rogos (cM. Hanpumep, [1]) etn pesyib-
TaTHl ORIV [epeHeCEeHbl Ha IMOYTH MPOU3BOJIBHBIE TOJYJIOKAILHBIE
KoJiblta. [lpu 8ToM, KOHEUHO, MOIMHOMUAJILHBIE YPABHEHUA, OTIPeIe-
JIAIOIIME TPOMEXKY TOUHBIE IO AT PYIIEI, OBIJIN 3aMeHeHbI Ha CpaBHEHUA
10 MOZYJIAM CUCTEM COIJIaCOBAHHBIX MIAEATOB.

Hapanmgeasruo B 1979 roay ['. 3eirtn mosyuma omnmcanwe ab-
CTPAKTHBIX TOATPYIII, COHEPMKAIMMUX PACIIENAMBIA MaKCUMAaJbHbBINA
Top, B rpymmax touek rpymm llleBanme man koHeunbim mosem. B
HanbHedmeMm B paborax H. A. Basuaosa, E. B. IniokoBoii u O. Kumn-
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ra TH Pe3yJbTATHI OBIIN MepEeHeCEHB] BHAYAJE HA APYTHE KiTacCudie-
CKMe TPYIIBI HaJ TMPOU3BOJIBHBIM MMOJEM ¥ KOMMYTATUBHBIMUA ITI0ITY-
JIOKAJLHBIME KOJIBIIAMMY, & 3aTEM U Ha UCKIA0UUTe bHBIe Tpymmel [e-
BaJijie Haj GeckoHeuyHbIMU ToasAMU. [loapo6HEIT 0630p 1 obIMpHAA
6ubanorpadus mo sToil TemaTuke npuBenensl B paborax H. A. Ba-
BusioBa [2] u [6].

B nocnennve roapl MHTEPEC K 9TOM TeMaTUKE CHOBA OMKUBUIICA B
CBA3U C TeM, UTO BO-TIEPBBIX, OBIJIO MPEIIOKEHO HECKOIBKO HOBBIX
KOHIENITYabHBIX /0Ka3aTelbcTB TeopeMbl Bopebmua (A. B. fko-
Bies — A. A. TTawun, H. A. Basunos — M. ¥O. Murpodaros). A
Bo-BTODPHIX, K. B. /Ipi6K0OBO# yAailoCh MONYYNTh HEKOMMY TATUBHBIE
aHaJOTU ®TOU TEOpEMBI B KOHTEKCTE GAKOBCKUX YHUTAPHBIX T'PYIIIL.

B wmacrosameit pabore paccmarpuBaercsa o060bIleHUE TeopeMbl
Bopensa—Turca B apyrom HampaBieHUH. A WMEHHO, MBI MOJyYaeM
MMOJTHOE OTIMCAHWE MTPOMEKYTOUHBIX TpyHnoBeIX mogacxem GLy .

Cornacao teopeme Kaprthe (cMm. Hampwmep, B kHure [7] 11.4),
HaJ T0JIEM XapPaKTEPUCTWKU HOJb BCE I'PYINIOBBIE CXEMBI TPUBEIE-
Hbl. B aTOM ciydae knaccupuKanva CBA3HBIX I'PYIIIOBLIX HAJACXeEM
TOpa B PEeAYyKTWMBHBIX ['PYIIAX ClelyeT M3 KIaCCUPUKAIMU 3aMKHY-
THIX CBA3HBIX (B TOMOJOTMK 3apUCKOTO) HAANPYII TOpa HAJ ajre-
6paryecKu 3aMKHYTBHIM II0JIEM, KOTOpasd MpoaeaHa B KIaCCUYECKO#
pabore A. Bopeasa u 7K. Turca [4]. B xapakrepucTuke HOJb CBA3HBIE
IO ACXEMBI TAPAMETPU3YIOTCA KBA3U-3aMKHY THIMU MHOYKECTBAMMU.

CaydJaii ToJisi MOJTOKNTENBHON XapaKTEPUCTUKA CIIOKHEE, B 9TOM
clydae cXeM 3HauMTedbHO Gombiie. [lomcxeMbl pe IyKTUBHBIX TPYIII
nsydanuck B paborax K. Bennens [8, 9] u ®. Kuona [5]. Oxnoit u3
OCHOBHBIX MOTHUBAIMi TIPU CO3AAHUU HACTOAMEH paboThl OBIITO Ke-
naHue 0606IUTL cieayiomue ux pesyiabrarkl. B crarbe [8] K. Ben-
1eJb KiIaccuuimMpoBas Bce napaboiiniecKkre IPYIIIOBbIE T10ACXEMBI
PEAYKTUBHBIX TPYII HaJ ajrebpanmvyecKd 3aMKHYTBIM ITOJEM C He-
GOJBIMMU OT PAHUYEHUAMU Ha XapakTepucTuky. B pabore ®. Kuoma
KIacCUUIMPOBAHBI BCe I'PYIIIOBbIE T10ACXeMbI SLy.

ABTOp BRIpaskaeT Tirybokyio Gaaromapuoctsh H. A. BasuioBy 3a
MMOCTAHOBKY 3aJauM U MHTepec K paboTe, a Takke BCeM yYaCTHUKAM
cemmuapa “Kaaccuueckue rpymnmnl” moa pykoBoactBom H. A. Basu-
JIOBa 3a TOoJIe3HbIE 00 CY K IACHUA.
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2. POPMYJIUPOBKA OCHOBHBIX PE3YJbTATOB

HepBbIﬁ W BayKHBLIA I1ar KJ'IaCCI/I(i)I/IKaL[I/II/I BCeX TMPOMENKYTOUHBIX
T'PYIIIOBBIX IIOJACXEM 3aKJIIOYAECTCA B KJ'IaCCI/I(i)I/IKaL[I/II/I CBsI3HBIX TIpO-
MEARYTOYHBIX T'PYIIIOBBIX IMOACXEM, KOTOpasi COCTOUT B CJACAYIOIIEM.

Teopema 1. IIyecms k — noae zapaxmepucmuru p > 0, n = [+ 1. Cyuge-
CEYem KaAHOHUNECKAT OUCKYUT MEHCOY 8CEMU COTZHBMYU 2PYNNOBBLMU
nodcremamu GLy, codepacauyumu pacusenumurii maxcumaasnord mop T,
u Ppynkyuamu ¢ 1 Ay — NU {0, 00}, ydosaemeopaowumu nepasercmey

(a4 8) = min(p(a), ¢(9)). (*)

orazaTenbcTBO T0# TeopeMEI 6yIeT IpuUBeleHo B maparpade 4.

OcHoBHOI pe3ynbTaT HacToAER paboThl — KIaCCUPUKAILIAA BCEX
MTPOMEXKY TOYHBIX TPYIIOBBIX moacxeMm. OH onmpaercA Ha Teopemy 1
¥ 3aKJII0YAETCA B CIEAYIONIEM.

Teopema 2. IlIycms k — noae rapaxmepucmuxu p > 0, n = [+ 1. Cy-
WECTMBYEM KAHONHUNECKAT OUEKUUT MENCOY 8CEMU ZPYNNOBLIMU NOOCTE-
Mamu GLy, codepamcawumu pacuenumutl Maxcumarsuuii mop T, u na-
pamu (W, ), 2de dynxyug o : Ay — NU {0, 00} ydosaemsopsem nepa-
aencmay

(a4 8) = min(p(a), ¢(9)), (*)

u W — nexomopasa nodepynna zpynnwt Betiag W(A;), codepaucawar ace
OMPANCEHUT Wo OMHOCUMEAVHO Makur Kopueldl a € A, wmo p(a) =
p(—a) = 00, u HoOpMasusyLULAT PYNKYUIO ©.

DToT pesynbTar OyAeT AOKazaH B MociedHeM naparpade.

3. OBO3HAYEHUSA U IIPEABAPUTENBbHBIE 3AMEYAHWSA

Ha nporsmxennn Bceil paboThl MBI IMeeM [1eJI0 TOIBKO ¢ ad UHHBI-
MM CXeMaMM, [M03TOMY cioBO “adduHHag” B ciloBocoveTaHUM “ad-
¢uHHAA cxemMa” OOLIUHO OIyCKAaeM.

Mg 6ymeM 10 OmNpeelieHdio CUnMTaTh, 4To £ = (0 mma aoboro
BJeMEeHTa & TMPOU3BOIBHON k-airebphl.

3.1. ®ysrnum ¢ u rpynna Beima W(A4;).

HerTpyaHo BUIETH, UYTO CBOWCTBO (*) BBIIOJHEHO TOT/A M TOIHKO
Torga, Korga “JAuHUM ypoBHA” (QYHKIMU @, MHOMKecTBa S, = {a €
Ar @ p(a) = n} ABAAIOTCA 3aMEHYTHIMA MHOKECTBAMM KODHe 1is
BCeX N OT HYJA 10 GECKOHEUHOCTU BRITOUUTEIHHO.
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MsBecTHO, UTO BCe paciiennMble MakcuMaibHble Topbl B GLy (k)
conpsskennl. IlooToMy Bo BCeX HaJbHEHIINX pakcCyKICHUAX MBI Oy-
JeM CUMTaTh, 4To Top 1 — 9To IpyIma AMaroHAJbHBIX MaTpHIL.

Torma MBI MOMeM THCATH (i) BMECTO «, eCqn TMo3nIwmA (1) B Ma-
TpUIle COOTBETCTBYET KODHIO o (T.e. Ipu o = €; — €;). B manmbix
0603HAUYEHNAX COOTHOIIEHME (*) MOMKHO MEPENUCaTh B BAAE

p(ij) Z min(p(il), p(1j)) (+)

JJIA BCeX pas3nWuHeIX i, j u [ or 1 mo n. Kpome Toro, mer &ymem
canrath (ii) = oco. IIpu TakoM mOONpeNeeHNN HEPABEHCTBO (k)
BBITTOJHAETCA AJA at060ii Tpoiiku umcen ¢, j u l ot 1 mo n.

MBbI Gy1eM OTORAECTBIATE Tpynny Beiina W(A;) cucremsr KopHeid
Ay, TPyIIy BCEX TIEpecTaHOBOK YMCE OT 1 0 n M MOoArpyIILy MaT puIl,
colepKalluX POBHO OJAHY EIWHUILY B KamKAOM CTPOKE WM B KaMKIOM
cronblle U HyW Ha BCEX OCTalbHBIX MectaXx, B rpynne GL,(R) mna
a06oii k-anrebper R.

IIpn »TOM TIEpecTaHOBEE w, EPEBOIAIIER dIeMeHTH 1, 2,... n B
coorBeTcTBeHHO W(l), w(2),... w(n), 6yAyT oTBEUATE BIEMEHT IDYTI-
bl Beiins, nepeBoasamnii kopenb (ij) kopenb (w(i), w(j)), a Takke
MaTpuIia, B KoTopoii Ha MecTax (w(i), ) CTOAT €MHUIIbI, & HA OCTAb-
HBLIX MeCTaX CTOAT HyJIW.

I'pynna W(A;) meiictByer Ha MHOKecTBe QpyHEIWMA ¢ @ Aj — NU
{0, 00}, ynoBaerBopsonumx (), mocpeactsoM v (o) = p(w(«)), nin,
B Apyrux obosHaudeHmax, ¢¥ (ij) = ¢(w(i), w(j)).

3.2. Hoarpynne: Uy, Vs u Ly.

OGosznaunM, B cooTBeTcTBUA C paboroil (8], uepes &y romMoMop-
du3M, oToGpaKaIOMMi aJIUTUBHYIO I'pynny (G, B HOATPYIILY 3Jle-
MeHTapHBIX TpaHcBekmmid B GL,, oTBevaromux kopHio J.

IIycts ¥ — mapaboanyeckoe MHOKeCTBO KopHeir. Mbl bymem uc-
MOJIb30BaTh cileaylone obosnadenua aid noarpymn GLy (k) u coor-
BETCTBYIOIIMX UM ToacxeM. I pymnma Ly ompenensercsa ypaBHEHUAMUA
{z;; = 0 mpm (ij) ¢ X"}, rpyuna Us ompeneisercs ypaBHeHUAMU
{en = 1;2;; = 0 mpu (ij) ¢ X"}, a rpynna Vy ompenenserca ypasHe-
musaMu {zy = 1;2;; = 0 opu (i) € X},

Orvernm, uro Ly = G(X") — rpymnma 6109HO- IMATOHAJIBHEIX Ma-
Tpull, rAe GIOKKU COOTBETCTBYIOT Pa3iiOKEHWIO X' B CYMMY HEIPU-
BOAUMBIX TToAcucTeM. I pynmel Us 1 Vs mOpOKIAEHBI TPaHCBEKIIUAMY,
oTBeYAIOMUMY KOpHAM U3 L% u Aj\X cooTBeTCTBEHHO.
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4. JJOKABATEJNBCTBO TEOPEMBI 1

Hacroamwmii naparpad IejJMKOM IOCBAIIEH /10Ka3aTelbCTBY TEO-
pembr 1.

4.1. Onpenenenne rpynnoBoi cxeMsl (.
Omnpenennm cxemy G, COOTBETCTBYIONIYIO QYHKIMMI . DTO CXe-
@ (i7)
Ma, IpeacraBieHnas k[Gy] = k[zi1, ..., Tnn, t]/(tdet(z;;) = 1, xfj
0). ¥YGennmMcs, 4To oIpenelleHHad TAKUM 00pa3zoM cxeMa (7, yIdoBile-
TBOpAET YCIOBUIO TEOPEMEI 1.

Jlemma 1. Crema G seagemes cessnoll epynnoeoti nodczemod GLy,
codepacauyedd mop T

JokazarenbcrBo. las Toro, 4To6ul y6emuTbes, 4ro anrebpa k[Go)
ApiAeTcA GpakTopanrebpoii Xomnda (T.e. uTo oHa MPEACTABIAET IPYTI-

@ (i7)
noByio nmoacxemy Gly), DocraTouHo TpoBepUTh, UTo [, = (a:fj ) -
xonpos uneal B k[GLy] = k[z11,..., Tnn, t]/(tdet(z;;) = 1). D10 meit-
CTBUTENBLHO XOI(OB MAeall, TaK KakK

n
(i5) @ (if) @ (if)
p¥ _ P P
Alzf; )= E :l’u @y
=1

pelin) ysign(r) pPUD peGn pels)
O'(l‘l»]» )= tZ( 1) Ty TGy Ty
T

rae CyMMa 6epeTCH II0 BCEM TAKMM II€epeCTaHOBKaM 7, YTO T(_]) = i,

pv(lj)

e(xij ) =0,
W M3 COOTHOIIEHUA (¥+*) CIemyeT, 4To
A(IL,) C I, @ k[GLy] + k[GLy] ® 1,

o(l,) C I, me(l,)=0.

IIpoBepuM, uro cxema G, cBasHa. CornacHo yTBepskIeHUAM 6.8
v 6.5 kuuru [7], HOCTATOYHO MOKA3aTh, YTO MPUBEJEHHAT CXEMa
((Gy)red)y HaI anrebpamdecknM 3aMblKaHuMeM mojsa k ceasxa. Ho
IIocjeHAA cXeMa IIoJy4YeHa W3 CBA3HOM ajrebpandecKoil I'DyIIbI
((Sw), ¥ TTOTOMY CBS3HA.

To, uro G, comepxmUT Top 1, OYEBUIHO.
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4.2. Peayknus K ciiydaro ajredOpamvecky 3aMKHYTOTO HOJIA.

Tenepn, 4To6BI AOKa3aThL TEOpeMy 1, HaM JAOCTAaTOYHO MPOBEPUTH,
uTO Kaskaad cBA3HaA rpynmoBad nmoacxema G B GLy, conepxamasn T,
coBHagaerT co cxeMoit G, AMIA HEKOTOPOH (QYHKINU ¢, YIOBIETBOPI-
0TIeli HepaBeHCTBY (*).

Mssectro (cm. [7] 15.3), uro Bce TPYIMNOBBIE MOACXEMBI JaH-
HO#M T'PYINIIOBOI CXEMBI ABJIAIOTCA 3aMKHYTBIMK TI0AcXeMmaMu. IlycTh
A = k[G] — anrebpa Xouda, npencrapisioman G. Chopmynupyem
yTBep:KIAEHNE, KOTOPOe HaM OCTaJoCh JO0Ka3aTh, HAa A3BIKE ajredp
Xonda.

Ilepedpopmyauposga. [lycts aarebpa A npeacraBiser CBA3HYIO
IPYNIIOBYIO CXeMy HaJ mojeMm k u

/C[GLH] —- A — k’[T], (*)

rae aarebpa k[GLn] = k[z11,..., 2nn, t]/(tdet(z;;) = 1) npencrasims-
er GLn, a amrebpa k[T] = k[zi1,..., 200, t]/(tdet(z) = 1,25 =
0 wpm ¢ # j) mpemnTaBiAeT ee TPYNIOBYIO moiacxemy 1 ama-
roHaJbHBEIX MarTpuil. Torma anrebpa A coBmagaer ¢ aarebpoit

kler, oy @, )/ (tdet(2g) = 1,0
¢, YIOBIETBOPAIOIMMA HEPABEHCTBY (k).

HpI/I pPacIIMpEeHNM OCHOBHOT'O IIOJIA ]C 0 anre6paneCKoro 3aMBbI-
KaHus k CBORCTBO (%), odeBuaHO, coxpaHdeTcA. Boiee Toro, eciaum A
IpeaCTaBsAeT CBA3HYIO T'PYIIOBYIO cxemy, To A @ k Toxe (em. [T]
6.5).

IIpenmnonoxum Tenepb, 4To Teopema 1 AoKazaHa B cliydae adl-
Fe6pa,I/I‘~IeCKI/I 3aMEKHYTOT'O ITOJIS. ,HOKaBa,TeHbCTBO B O6H_[eM cilyd4dace
BBITECKacT Tor ga M3 CJ'[e,HyIOH.[eﬁ JEMMBEI.

= 0) miA HEKOTOPO# (GYyHKIMN

Jlemma 2. Hyems G u G' — samxuymue nodcremu nexomopotl anze-
bpanvweckoll agunnofl cremut H wad noaem k. Eeau cremw Gr u G/E
cosnadatom xax nodcremit Hy nad arzebpauveckum samvixanuem k, mo
u cxemrr G u G' cosnadaom.

JHoxrazareancro. [lycts cxema H mpencrabiiena anrebpoin k[H], a
noacxembl G u G’ npencrabiens anreGpavu k[H]/I u k[H]/I' nns
HekoTOPHIX maeaqnos I u I’ coorBercrBenno. Toraa cxema G npen-
craiena anrebpoit k @ (k[H]/I) = k[H]/k[H]I, u anamoruuno cxema
G+ npencrasiena anrebpoit k[H]/k[H]I'. Tlockoabky noacxembr Gy

u (7 COBIAJAIOT, MBI LOJLyYaeM k[H|I = k[H]I'. Orciona

[ = k[HNF[H]I = k[H] N E[H] = T',
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OCKOJAbKY Biaosenue k[H] — k[H] crporo miockoe.

D1a geMma OyaeT UCHOJb30BaHa Takke B aparpade b nisa ceje-
HUA TEOPEMHI 2 K CIy4Yalo, Korja moJe k anmrebpanyvecKy 3aMKHY TO.

Hauwnnas ¢ sToro Mecta u [0 KOHIIa Maparpada MBI IpeanogaracM
moje k anrebpandecKd 3aMKHY THIM.

4.3. IIpuBenennas momcxema.

ITycte G — cxeMa, yA0BIETBOPAIONMAA IIPEIO0IOKEHNAM TEOPEMBI
1. PaccmoTpum npuseaennyio nmoacxemy Greq. MUsBecTHo, 4To MpuBe-
JIeHHASA TI0CXeMa TPYIIIOBOM cXeMBI Ha COBEDIIEHHBIM (B TOM UKCIle
HaJl aJirefpandecKl 3aMKHY TEIM ) TOJIEM ABJIAETCA IPYIIoBoi (cM. [7]
Em. 6.3), 1 970 npuBeaeHHAA MOACKXEMa CBA3HON IPYMIIOBOH CXEMBI
cBasHa (cM. [7] 6.8). Tarum o6pasom, Greq — NPUBEAEHHAA CBA3HAA
rpymmosas nmoacxema GLy, comepskarmasn Top T, Hax anarebpandeckn
3aMKHY TBIM ITOJIEM.

Bce takue cxembl, corsacuo [7] 4.5, coOTBeTCIBYIOT 3aMKHY-
THIM CBA3HBIM (B Tomosorun 3apuckoro) moarpymnnam GLy(k), co-
AepsKaluM TpYTIy AWaroHadbHbelx MaTpuil. CorsacHo pesysbTa-
Tam paborkl [4], HaligercdA 3aMKHYTOe MHOMKECTBO KopHedl S B
Ar makoe, uro Grea = G(S). To ectb, Mbl uMeeM k[Gred] =
klz11,. .., Tnn, t]/(tdet(z;;) = 1,25 = 0 mpm (45) ¢ 5).

Kpowme Toro, B cucteme KopHeli A; MoHO BLIGpaTh Takoe mapabo-
JIMYeCKoe 3aMKHY TOe MHOKeCTBO X, uto S C X S” = Y. He ymansasa
OBIIHOCTH, MOKHO CUUTATh, uTo ¥ D Al T.e. uro ¥ comepsuT Bee
KOPHMU, COOTBETCTBYIONIME TIO3UIMAM BHINIE AMATOHAJN B MaTpHUILE.

4.4. Pazaoxenue tTuna Laycca.

JIemMma 3. B npednosomcenuszr npedvdyuwezo nynxkma G — zamrrymas
nodcrema ¢ Us Ly Vs.

JoxazareancrBo. HeTpynno Buneth, npousBenenue Us Ly Vs B neii-
CTBUTENLHOCTH ABIAETCA NPAMBIM IpousBedenneM Us, Ly u Vi kak
apuunbx cxeM, u k[UsLsVs] = k[GLyn]s, roe muorounen f — mpo-
M3BeJIeHEe THaBHBIX MUHODOB, MPUJETAIONMX K MPaBOMY HIDKHEMY
YTy W COAEPHKAINX TOJBKO Iedble BIOKH, COOTBETCTBYIONINE pa3-
JTOMEHNIO 1" B CYMMY HENTPUBOANMBIX MTOACHCTEM.

TakuMm 06pa3oM, HaAM AOCTATOYHO MOCTPOUTH COOTBETCTBYIOIIEE
orobpaenue k[GLy]; — k[G].

Mu1 uveem otobpaskenue k[GLy] — k[G], oTBevaloliee BIOMKeHNIO
cxembl GG B GLy, u oroGpamkenne k[G] — k[Gred], oTBedaromee Biroke-
a0 cxeMbl G B GL,. Ouepuato, Greq = G(S) — moacxema B cxeMe
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((X) = UglLg, roTOpasd, B CBOKW odepelb, ABIAETCA MOACXEMON B
Us Ly Vs. DTomy Baoxkenmio cxeMbl Greq B cxemy Us Ly Vs oTBeuaer
orobpakenue k[GLn]; — k[G]/ Nil(k[G]). Tarum 06paszoM, MBI UMeeM
CeAYIONYIO0 KOMMYTATUBHYIO AMATDAMMY :

KGLy — k[G]

k[GLy); ——  Kk[G]/ Nil(k[G]).

Insa mocTtpoenus TpebyeMoro oTobpaskeHusa HaM J0CTaTOYHO ITPO-
BepuTh, 4To 06pas MHorouserna [ npu orobpaskenuu k[GL,] — k[G]
obparuM. Ho M3 KOMMYTATHBHOCTH IOCJEAHEH AMarpaMMbl CIEIy-
er, yro obpas f mupu ckBosHoMm orobpaskenuu k[GL,] — k[G] —
k[G]/ Nil(k[G]) = k[Greq] oOpaTuM, a 3HAUUT, OH 0GpaTuM erre B k[G],
T.K. (aKTOpU3aNUs M0 HUJILDPAIUKANy He BIUAET Ha 06PaTUMOCTD.

4.5. RynsMuHamu-.
Jlemma 4. B npednoaoxncenusz nynxkma 4.3 auinoaneno pagencmao

G= (Uz N G)LE(VE N G)

JoxkazareancTBo. /locTaTouHo Toka3aThb, UTo A 0601 KOMMY-
TaTUBHOU k-anrebpel R ¢ enuHUIEN CIIpABENIMBO PABEHCTBO

G(R) = (Us NG)(R) - Lx(R) - (Vs N G)(R).

IIpaBasi 4acThL ®TOro paBeHCTBA, OYEBUIAHO, COJAEPAKMUTCA B JIEBOW,
T.K. COINEPMUTCA KasKAblii M3 coMmHoxkuTemneli. [losToMy mocTaTodno
MOKa3aTh JIUIL 00paTHOE BKIIOUEHNE.

TTo nemme 3 KaskIbIA vieMenT & rpynnbl G(R) npeacraBideTca B
Buie npowsBenenua udv, rae u € Us(R), d € Le(R), a v € Vx(R).
Boiee Toro, MbI MOsKeM yTBepKIaTh, uTo v € Vy(Nil(R)), mockoabRy
Grea = G(S) C G(E) =UslLs.

Mp#1 3HaeM, uTo Ly — noacxema B G, nostomy d € G(R). Cienoba-
TesbHO, sieMentT y = d~ 'z nexur B rpynne G(R) u npegcrapiasercs
B Buse v'v, rae v = d~tud € Ug(R) C U(R) nu v € Ve(Nil(R)) C
V(Nil(R)).

IIpyMenrM K 2Toii cuTyalm cieaylonlylo Teopemy 1 m3 craTbm
[3]. (B obosnauenmnax paborsl [3] B(J) — nmoarpynna GL,, cocrosmmas
W3 MaTpWUIl, MO AMAarOHAJIBI0 KOTOPHIX CTOAT 2JEMEHTEI U3 Pa,anKaJia,
Ixerobcona J; D — rpynia AuaroHaJbHBIX MaTpHIL. )
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Teopema. Ipednoaoxncum, R — xommymamuenoe Koavo, noponcioen-
noe zpynnodl ceouxr obpamumur asemenmos R*, u cywecmeyiom dee
edunuyst €, € R* maxue wmo ¢ — 1,n— 1,6 —n,en — 1 maxxce obpa-
mumwt. Feauw mampuya x € B(J) npedcmasaena e eude ¥ = udv, zde
weUde DyveV(J), mouuv codepucames & epynne (D, xDx~1),
nopoxcdennoti D u xDx~ 1.

B paccmarpuBaemMoili HaMu CUTyalluM YCJOBHE CYIECTBOBAHUA
BJIEMEHTOB £ U1 1) BEITOJIHEHO, TAK KaK KOJbIo R COMep:KUT B KaUuecTBe
IO KO JIbITa BeCcKOHeUHOoE TMoje k. Y CIOBUE Ke 0 TOM, UTO KOJbIo R
HOJKHO TOPOKAATHCA KaK IPYINa CBOMMU O0PATUMBIMU ®JIEeMEHTa~
mMu, obmiee mid TeopeM 1, 2 u 3 paborel [3], He McHONB3yeTCHA NpU
JloKa3aTellbcTBe TeopeMbl | paborhl [3], U ABIsAETCA B JaHHOMK cUTya-
myr aumarM. Takum o6pasoM, yrBepskaeHue TeopeMbl 1 [3], Bbimod-
HEHO, TaK YTO MATpWIE! v, ', a cilegoBarenbto, n ¢ nekar B G(R),
4TO U TpebHOBAIIOCH.

4.6. ITocTtpoenue pyHKIUU ©.
Ussectro, uto Uy, = [[ #3(Ge) u Ve = [] 5(G.), roe mops-
pex BEANT
JOK COMHOKUTEJEN COTIacOBaH C BRICOTOW KOPHEM, MPUYEM ITPOU3Be-
JeHUs B JEMCTBUTENBHOCTU CYTH NpSAMbBle IIpon3BelieHnsa apGUHHBIX
cxem. Ucnonn3ys yrBepskaenusa 7 u 8 pabornl [8], noayuaem

UsnG= [] @s(Ga)nG),VenG =[] (25(Ga) NG).
pex® BEANE

Takum o6pa3zoM, MBI UMeeM

G=[] =s(Ga)nG) Ly [] (ws(Ga)NG)=

pex® BEAI\T

= H ra(ape) - Ly H r5(pes))

pex™ BEAI\T

IUIA HEKOTOPEIX 3HaYeHWH ¢(f), MOCKONBKY (pn — BCE BO3MOXKHEIE
CBA3HBIe I'pymnmoBble HogcxeMbl G,. Ilocnennee paBeHCTBO ompene-
asger sHadveHus GpyHrmMU ¢ Ha KopHax uz L% u A\X. Ha ocrasmuxcs
KODHAX, 06pa3yIomux MHOXKECTIBO X', oIpeles UM 3HAUEHUA ¢ DaB-
HBIMHM GeCKOHEUHOCTH.
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4.7. Illocaemaue mpoBepKuU.

Jlemma 5. [locmpoennas e npedwdyuem nynkme gynxyus @ ydoaae-
meopaem ceolicmey (x) v G = G,.

JokazaTesqbcTBO. PaccMoTpUM MpoW3BoJbHEIE KOPHU o W 3 M3 Aj,
CyMMa KOTOPBIX TakKMke ABJIAETCA KOPHEM, M MOKaKEM, U4TO JUIA HUX
BBHITIOJTHEHO HepaBeHCTBO (*). BosbMeM B KadecTBe k-anrebprl R an-
rebpy k[a,b]/(apv(a),bpv(ﬂ)). OueBumno, z,(a) u z3(b) nexar B G(R).
Tak kak G(R) — rpynma, KoMMyTaTop [2q(a), 23(b)] = xaqp(Labd) de-
#uT B G(R). Orcona (ab)pv(ﬁﬂ) = 0, ¥ HEPABEHCTBO (*) BBITOJHEHO.

Ocranoch mpoBepuTh, uro (' = G,. V3 myHkTa 4.6 HAM M3BECTHO,

YTo
G= H ra(ape) - Ly H (o))
peAf\D" BEA\TT

3aMmeruM, uTo K cxeMe (§, IPUMEHUMEI JeMMa 4, a Takke yIBep-
#penusa 7 u 8 paborwl [8] (moTomy uro (i, cBasua, (G,)red Takxe
ABisercd moncxemoit Gy, u Ly nexur B G,). To ects,

G, = H zo(a,um ) Ly H zg(a,u)

pgeAf\zr BEAT\X"

A7 HekoTopo#i GyHkumu . locrarouno mokasaTh, 4To ¢ = 1. M3
MOCEAHETO PA3IOMKEHNA BUAHO, 4T0 ¢(F) > n B TOM W TOJHKO B
TOM ciIydae, Korga Zg(apn) — 3aMEKHyTas moacxema (,. A u3 ompe-
nenernns Gy, ToUHee, U3 oNpeJeleHNs IpeICTaBIAIONeN ee anrebphl
Xomnda B mynkre 4.1, Bugno, uro &g(apn) — 3aMEHyTad moacxeMa G,
B TOM W TOJBKO B TOM cilydae, Koraa ¢(f) > n. Orcioga Mbl momy-
qaeM @ = .

Dr1a IeMMma 3aBeplIacT AOKa3aTEJIbCTBO TE€OPEMEI 1.

5. BBIUMCJIEHUE HOPMAJU3ATOPA

Hacroamwmii naparpad IejJMKOM IOCBAIIEH /10Ka3aTelbCTBY TEO-
pembr 2.

5.1. Penyrmua Kk ciaydaro ajredpamuyecKy 3aMKHYTOTO HOJIA.
IMokaxkem, 4To HAM AOCTATOUYHO KIaCCUPUIMPOBATH CXEMBI HaJ

ajirebpanvecKu 3aMKHYTBIM 1osieM. JleficTBuTensro, eciu G — Tpyn-

nopad nmoiacxema GLy, conepwaman T, To Gy — Takad ke TPYNIIOBas
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cxema. Cormacuo memme 2, mo cxeme (3 cxema (G ompefessaeTcd of-
HO3HauHO. TakuM 06paszoM, 3aBepPIIMB KIACCUPUKATIMIO CXeM HaJ ail-
rebpanvyecKu 3aMKHYTHIM [TOJIEM, HAM JOCTATOYHO OyaeT ybemmuThes,
YTO BCE TOCTPOEHHBIE HAMU B Ka4veCcTBE OTBETA [PYIIIOBBIE CXEMBI
oTmpeleNieHBl HAJ MCXOAHBIM MeHbIMM mojieM k. [losTomy Bcroay B
»ToM maparpade, KpoMe IyHKTOB 5.5, 5.6 m 5.7, B KOTOPBEIX HIPOM3-
BOAWTCA MOCTpoeHne cxeM Gy, MBI CUNTaeM ToJle k anrebpandeckn
3aMKHY THIM.

5.2. lloctpoenue ¢pyHEnuu ¢ u rpyonnst W.

PaccMoTprM NpomsBobHYIO (He 06A3aTeNIbHO CBA3HYIO) TPYIITO-
By mogcxemy (G B GLy, comepskamnyro 7. Kak mspectHo (cMm. [7]
6.7), KoMIoHeHTa cBsA3HOCTU eaunuibl (GO ABJgeTCA CBA3HON Ipyr-
moBoit moncxemoit . Kpome toro, G — HopMmaapHLIi Aemurens G
(o [7] 6.7), u G° conepskur T (1.k. Top T cBsasen). [losTomy 1o Te-
opeme 1 Me1 mmeem GO = (i, mia HekoTopoil Gpynrmmm ¢. Onpegesnym
rpyniy W kak nmepecedenne rpymn G(k) u W(A;).

Jlemma 6. Jad onpedesennodd makum o6pazom napu (W, @) evnoane-

no G(k) = WG, (k).

JokazaTesqbcTBo. PaccMoTpuM Toukm cxeMbl (G HaJl OCHOBHBIM I10-
aem k. Hycrs g € G(k). Toraa ¢g~1T(k)g — pacuienumblii Makcumadib-
He1il Top, puuem Tak kak GO(k) nopmanbna B G(k), Top g~ T(k)g co-
nepsxutca B G, (k). Bee MakcuMaibHbBIe DACIIENUMbIE TOPEL COIPEKe-
HEI B adrebpandeckoif rpynme G, (k) Hax anrebpandecKy 3aMKHY TBIM
moseM k (cm. [7] 10.5), mosTomy Haiimercs siaeMent h B Gy, (k) Takoif,
uro h=tg='T(k)gh = T(k), oTkyna gh comepuTcs B HOPMAJU3ATO-
pe Topa Np(k) = W(A)T(k). To ectb gh = wt, rne w € W(A;) n
t € T(k). Taknm o6pasom, nwboii suement g uz G(k) npeacrapusaer-
cA B BUJe NpousBeaenua wu, rae w € W(A;) mu =th~! € G,(k). To
ectb G(k) C W(ANG,(k) u G(k) = WG,(k), toe W = G(k) N W (4;),

uTo M TpeGoBaJIOCh.
5.3. CsolictBa nocrpoernou napst (W, ).

Jlemma 7. IHlocmpoennas e npedundyuwesm nynxme napa (W, ) ydo-
BAETNBOPTEM YCAOBUTM Meopemul 2, a umenno, Pywxyus ¢ @ Ay —
NU{0,00} ydosaemesopsem nepagencmay

pla+B) 2 min(p(a), ¢(8)), (*)

a W codepucum ace ompadcenus wy 0MHOCUMEALRO MAKUT KOPHEd o €
Ar, wmo p(a) = p(—a) = 00, © HopMaausyem Pynryuio @.
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JoxazatesnbcrBo. OUeBUAHO, TIOCTPOEHHAA B IpeALLAYIIeM yHKTe
GyHEIMA @ yIAOBIETBOPAET CBOWCTBY (%), a rpynma W cogepskut Bce
nepecranosru W N Gy(k) = W(SL,).

ITpoBepum Temepb, uTo W HOpMaJmM3yeT . 3aMeTUM CIlepBa,
uro W — samrHyTas moarpymma B GL,, a moToMy MBI MOMKeM pac-
CMOTpETh COOTBETCTBYIOIIEE el KOJIbIIO peryiapHbiX QyHrimi k[W],
ABNAtoleeca anrebpoit Xonda, n a@PUHHYIO TPYHIOBYIO CXeMY, KO-
Topyito o6ozHauum [W]. Mer 3uaem, uro W — 3aMKHYTasd [OArDPYIIILA
G(k) = Grea(k), ¥ MOCKONBKY HaJ airebpandecKd 3aMKHY TEIM TOJIEM
NIpUBeAeHHAs CXeMa ONpeNesAeTcs CBOMM 3HaveHMeM Ha OCHOBHOM
mosie (cMm. [7] 4.4 m 4.5), MBI UMeeM CIOPbEKTUBHEIA TOMOMODPPI3M
anrebp Xonda k[G] — k[Gred] = k[W], 1.€. [W] — 3amEHyTas 101~
cxema (.

Paccmorpum snauernus cxem [W] u G Ha nipousBoiibHOi k-anrebpe
R. OueBuano, BCe MaTpPHIILI TIEPECTAHOBOK, JekKaBIIie B rpymie W
neskar u B [W](R). CienoBarenbro, onn jexkar u B rpymnme G(R) u
HopMaausyoT moarpymny G,(R). Ho samernm, uro masa mo6oii Ma-
Tpunsl nepectaHoBk w € W cnpasemnuso Gu(R) = w G (R)w =
Geuw(R). Ilockompky »To BepHo A n06oi k-aare6pur R, MBI 3a-
kiaodaeM, 410 Gy = Guw, 1 ¢ = ¢V, T.e. W HOPMANU3YET @, YTO U
TpeboBaloCh.

5.4. EnuHCTBEHHOCTS.

Jlemma 8. Iocmpoennas e nynkme 5.2 napa (¢, W) odnosnaumno onpe-
deagem ucxodnyio epynnoeyio cremy G.

JokazaTesqbcTBo. [lpeanosokmuM, uTo HallAeTca eme oJaHa TPyIIo-
Basa cxeMma GG’ ¢ Takoif ke KOMIIOHeHTO! cBsasHocTH (G, U HOArpYyNIoi
nepecranopok W = G'(k) N W(A4;). He ymansa obmHOCTH, MOMKHO
CYMTATh, UTO OJHA W3 ®TUX TPYIHOBHIX cXeM (craxem, G') comep-
EUTCA B Apyroi. JleficTBUTENLHO, Iepecevenre 5TUX ABYX T10ICXEM
6ymeT Mo-IIpe)KHeMy MMETh KOMIIOHEHTY cBA3HOCTH (fp, U MOATPYIILY
nepecranopor W = (G'(k) NG (k) N W(A;).

ITo memme 6 mul umeem G(k) = WG (k) = G'(k). Orciona, mo-
CKOJIbKY Toje k anrebpamdeckn 3aMEHYTO, Grd = Ghog u mG =
TOGred = ﬂ-OGi‘ed = TQG/.

Kpome Toro, msBecTHo, 4To Haja adrebpandecky 3aMKHYTHIM I10-
aeM oTobpaxkenne (G — T CIOPBHEKTUMBHO Ha ToukaX. IlosToMy mis
a06oii k-anre6per K MBI uMeeM

Gp(R) — G'(R) — G(R) — mG(R),
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To ectb moarpynna G'(R) B rpymnne G(R) npu otobpaskernn G(R) —
7oG(R) cropbekTuBHO oToGpaercA Ha obpas moG(R) n comepxmT
anpo G,(R) sToro orobpaenusa. Orcoga rpymsl G(R) n G'(R)
COBIAJAIOT, & B CUJly NMPOU3BONbHOCTU k-anrebpbl R, cOBNAAAOT U
cxembl G u G'.

5.5. Cxema [W]| Hopmanusyer G,.

C »TOTO IMyHKTa MBI HAaYMHAEM IMOCTPOEHWE TPYIIIOBOA CXEeMBI
Gw, cooTBeTcTByIoMmEel nanuoil mape (W, ), u IpOBEPKY TOTO, UTO
BTO M ecTh Tpebyemaa cxeMma.

B »Tom m criexnytomeM MyHKTaX, HEOOX0AMMBIX JIA OIIPe e eHIA
rpyunoBoit cxeMel G'w,, MBI He IpemonaraeM moie k anrebpaunde-
CKM 3aMKHYTHIM. HeTpyaHo mpocieanuTh, UTo TpeasaraeMad HukKe
KOHCTDYKIIUA MHBapUAHTHA OTHOCHTENLHO DACIIMPEHHA OCHOBHOTO
MO JIA.

JInf mocToOeHNA HaM TOTpeByeTcs Clle AyIoNui (pakT, KOTOPHIA MBI
BymeM MpoBepATHh Ha MPOTMKEHUN HACTOSIETO IYHKTA.

Jlemma 9. FEcau nodepynna W epynnu Bediag W(A;) nopmasusyem
Pynryuio p, mo coomeememeywuas epynne W nodcrema [W] & GLy
nopmaruzyem cremy G, .

JlokaszaTesqnLCcTBO. PaccMOTpUM 3HAUEHUA 5TUX CXEeM Ha IIPOU3B0JIb-
Hoil k-anre6pe R u moraseM, uro [W](R) sopMmanusyer G, (R).
3aMeTUM CcIlepBa, 4To Bee viaeMeHTH [W](R) yaoBIeTBOPAIOT TeM
e anrebpanveckuM ypaBHEHUAM, UTO W 2JEeMeHThLI ToArpynnsl W B
GLy(k). A umenno, ypaBHeHWAM r3; = x;; AuA Beex map (i,)), ypas-

j
HeHUAM &;;2;; = 0 u #;;2; = 0 #ia Beex Tpoek (4, 4,1) ¢ i # j u ypas-
n n
HEHUAM Y &;; = »_ &j; = 1 AJA Bcex § (TakUM ypaBHEHUAM yAOBIIe-
i=1 i=1
TBOPAIOT BCe vileMeHTHI Tpymibl Beiina W(4;)), a Takke HEKOTOPEIM
JAPYTUM ypaBHEHWUAM, BBLIENAIOMNM o arpymny W B rpymme W(A;).
W3 »T0r0, B 4aCTHOCTH, CIEAYET, YTO KaskAad CTpoKa WU CTOJ-
Gell TpoM3BoIbHOW MaTpuiiel w 13 [W](R) mocTonT M3 momapHo op-
TOTOHAJNBHBIX MAEMIIOTEHTOB, B CyMMe gatommx emmanny. O6paTHOM
K Takoi MarTpuie w = (w;;); ; 6yIeT, 04eBUAHO, €€ TPAHCIOHUPOBAH-
Hasg MaTpuna (wj;)i ;.
PaccMoTpuM npousBosbHyIo MaTpuily a = (a;;); ; 13 Gu(R), co-
NpAKEeM ee MaTpUIled w, W TOoKamkeM, YTO TOJy4YeHHasd MaTpuIa
Gymer Tarke newaTb B G,(R), T.e. ymIOBIEeTBOPATL ypaBHEHUAM
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(#x). Ilpu conpskeHUM MBI HOJLYYUM MATPUILY (D WiilimWjm )i j, HO-

Im

9TOMY COOTHOIIEHUS, KOTOPEIEC HeO6XOﬂI/IMO IIPOBEPUTH, UMEIOT BUA

pv(l,j)

(>~ wiraimwim) = 0. ITocKOIbKY XapaKITepUCTUKA OCHOBHOTO I10-
Im

JA paBHA p, MBI MOEM PACKDPEIThH B HUX CKOOKHU:

@ (1,7)
Wiy, Wim = 0.

Im

3aMeTuM, YTO IPOU3BEIEHUE WiWjn, PABHO HYJIO BCETIA, 3a KC-
KJIIOUEeHreM, OBITh MOMKET, TOTO Ciydas, Koraa B rpymnmne W naiigercs
Takad Marpuiia w’', uro Ha ee mosmnmAx (i) m (jm) omHOBpeMeH-
Ho cToAT emmuunbl. CooTBETCTBYIOMAA STOW MaTpuIle TEpPeCTaHOB-
Ka, KOTOPYIO MBI Tak e OyjeM o6o3HauaTh depes w', TaKoBa, UTO
w'(i) = { n w'(j) = m. Tak rak Bce siaeMeHTH W HOPMaIU3YIOT
GyHEIMIO @, MBI UMeeM B pToM ciydae ¢(ij) = ¢(Im). M3 sToro MBI
3aKIIOYaEM, UTO eCIU wjW;m 7 0, To ¢(ij) = ¢(lm), u mocroms-

Ky MaTpuia ¢ AeXuT B rpynme Go(R), To ee sIeMeHT djn, HODKEH
pe (i9) pe ()
YAOBJIETBOPATH COOTHOIIEHUIO O}, = = 0. Takum obpazoMm,

BCe cjaraeMble B COOTHOINEHUAX, KOTOPble HaM Heo06XoamMo OBITO
MIpoOBEPUTH, HYJIEBHIE.

1]
5.6. Onpenesenne rpynnoBou cxeMsl Gy,.
Hycte W u Gy — rpymmoBbie moacxeMbl HEKOTOPO# aiirebpamde-
croii TpymmoBoii cxembl (¢, mpuueMm cxema (Jy cBsA3Ha, a cxema W
»TalbHa U HOpMaJudyeT cxemy (y. Onpemenum NpousBeleHNE BTUX

cxem — moacxemy WGy — kak o6pa3 mpu CKBO3HOM 0TOGpaykeHWH

mult
W x Gy — G x G — (. llna npeAcTaBAAONINX BTA CXEMBI aaredp

Xonda MBI 6y1eM IMeThb CAeLyIONIyIo KOMMYTATUBHYIO IMarpaMMy:

k(G

k[G] ® k[G]

kWG ——— kW] @ K[G.).

Jlemma 10. Onpedeaennas maxum obpasom crema WGy geagemes
epynnoeot, nputem ee KoMmMnomenma cegzmocmu edunuynt WGO pasna

Go.

ABTop Gymer mpu3HATENEH TOMY, KTO YKaxkeT paboTy, B KOTOpOM
IPUBEIEHO N0Ka3aTelbCTBO 5TOT0 CTAHAAPTHOTO (aKTa.
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[TpumenuM onmcaHHYIO BBINIe KOHCTPYKIMIO W JIEMMY K Hallleii cu-
Tyammu, T.e. K mogcxemaM W] u G, B GLy, u 06o3HaunM mpousBege-
HUe »TUX cXeM 4depes (w,. Kak anre6pa k[W] usomopdna mpamoit
CyMMe HECKONBKUX 9K3eMIApoB monsa k. [losTomy MBI MMeem m30-
Mopdusm k-anre6p

HW) @ RG] = & kGL/ L,

@ (i7)
rae Ly, = (va(i)j ), IPX ®TOM TOMOMO P PU3M

K[GLa] — @ K[GLy)/Lu
weW
COCTOUT U3 HpOCKHHeﬁ Ha EKaJo¢e cJaracemMoe. Tarkum 06pa30M, B
Halllen CUTYyalluM KOMMYTAaTUBHas Aal paMMa MeeT BUJIL

A

k[GL,] ———  k[GLn] ® k[GL,]
k[Gw ) - kW] @ k[G]
~] ~]
HOLY/ N Ly —— @ HGL/ Lo,
weWw weW

Urak, moacxema Gw, B GLy, KoTopyIo MBI comlocTaBuiu nape (¢, W),
JeficTBUTENHHO ABIAETCA TPYNIOBOii, conep:UT Top 1', 1 ee KoMIoO-
HEHTa CBA3HOCTU eIWHWUIBI coBnanaeT ¢ G,. Jlnd okoHUYaHNA MOKa3a-
TeTbCTBA TeopeMBl 2 HAM /MOCTATOYHO NOKA3aTh CIleAYIONYIO JeMMY.

Jlemma 11. Jag cremwt Gwy, cnpasedaveo W = Gw,o(k) N W (A).

JlokazaTesbcTBO. Kak MBI 3HaeM,
W(A) > W > W(SL) = W(A) N Gylk),

otryza W(A;) N Gy(k) = W N Gy(k). UsBectro, uto Gwe(k) =
(Gwy)rea(k), mosToMy m3yumm npuBefeHHYIO TOACXeMY (Gwy)red.

Omna sanaerca BuyTpu GL, naeamom /[ N Iy, = N Iye. To ecThb
weW weW

noaMuoroo6pasue (Gwy)red(k) B GLn(k) sABRfeTCcA 06bennHeHMeM
[0 IMHOT 006 pa3uii, onpegelaeMbIX HaealaMu /Ly, AnaBcex w € W.
HeTpyaHo OHATH, UTO 9T MOAMHOTO0GPa3UA — MPOCTO TPAHCIIAINN
moaMuoroobpasusa (Gy,)red(k) = G,(k) Ha cooTBeTcTByIOUIIME Bile-
MeHTHl w € W. WupiMu ciaoBamu, Mbl uMeeM Gw,(k) = W - G, (k).
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Orciona, yuntsBas coorromenne W(A;) NG, (k) = WNG(k), Bua-
Ho, 410 G, (k) NW(A;) =W.
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Sopkina E. A. Classitification of group subschemes in GL,, that con-
tain a split maximal torus.

We describe group subschemes of GL, over an arbitrary field, that
contain a split maximal torus. This is a joint generalization of the papers
by Z. 1. Borewicz, G. M. Seitz, N. A. Vavilov and others on description of
overgroups of maximal torus and the works by Ch. Wenzel on parabolic
subschemes.
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