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MOATPVYIIIIBIL, COAEPZKAIIINE TOP, CBA3SAHHBIE
C ITIOJIEM OTHOUIEHUN KOJIbIA C OJHO3HAYHBLIM PA3J/IO2KEHIEM

H. A. J>xxycoeBa, B. A. Koiibaes

Pabora mocssimena n3ydeHnio OArPYIIN TOTHON JIMHEHHON TPYIIIBI, COEPKAIIMX HEPAIIETNMBII MaKCH-
MaJIBHBII TOp, AJIA CIydas, KOT/1a OCHOBHOE TIOJIe SABJIAETCS TIOJeM OTHOMIEHMWI KOJIbIIA € OJHO3HAYHBIM
pasnoxkenunem (daxTopmambHOTo Kombua). OCHOBHBIM Pe3yJIbTATOM PAGOTHI SABJISETCS TOCTPOEHUE MAK-

CUMaJIBHBIX TIOATPYIINT YKa3aHHOTO BUOA.

Bompocs! onncanust HEKOTOPBIX KJIACCOB MTOATPYII JIUHEHHBIX TPYIII SIBJISIOTCS Ba’KHBIMU
Borpocamu Teopuu rpyr. Jlannas pabora MOCBsIIEHA W3YYEHUIO MOATPYII MOJTHON JIMHEH-
HOI TPYTIBI, COMEPIKAIINX HEPAIIEMUMbINT MaKCUMAaJbHBIN TOD, /s CIydasi, KOTjia OCHOBHOE
NoJIe ABJISIETCS MOJIEM OTHONIEHWH KOJIbI@A ¢ OJHOZHAYHBIM pasyoxkenueM ((hakTopuaanLHOTo
KosbIfa). OCHOBHBIM pe3ysbraToM paboThl gBisiercs (Teopembl 4.7, 4.8) mocTpoeHne Makcu-
MaJIBHBIX TTOATPYHIT YKa3aHHOT'O BUA.

Bormpocam mogobHbIx ucciepoBannii ObLau nocssinersl padborer 3. V. Bopesuua, B. I1. ITaa-
ToHoBa, [. 3eiitia, A. A. Bounapenko, Yan Hrok Xos, C. JI. Kpyneukoro u ap. (cm. [1-4]).

§ 1. BBenenune

[Iycts k — mosie, K — KOoHe4YHOE paciiupenne crenenu n nojs k. ViMeer mecto peryJ/isipHoe
BJIOYKEHUE

K*  Auty(K),
arr fo

MYJIBTUIINKATHBHON Tpynmsl K* monst K B rpynmy Bcex k-THHEHHBIX aBTOMOPMU3MOB OIS
K, paccMarpuBaeMoro Kak k-JuHeHOe TpOCTPAHCTBO, T1e fo(z) = az, z € K.

O6paz K* pu yKazaHHOM BJIOYKEHUN Mbl HA3BIBAEM HEPACULENUMbBLM MAKCUMANOHBLM O~
pom T'(K) = T(K/k). Eciu Beibpars 6azuc nonst K wan k, to, ouesnano, Auty(K) nzomopd-
HO TIOHOM smHeitnoi rpynmne GL(n, k), npu stom Top T(K) Gymer mpejcraBieH HEKOTOPOii
noarpynmnoit marpurn B rpynme GL(n, k).

Paccmorpum Teneph caydait, Korja mnoje K onpejesisiercst B Ka4ecTBe PACITMPEHUst TOJIst
k wmenpuogumbiM Haja k muOrOwieHoMm z" — p, p € k. BoibpaB B kauectBe 6azmca K Han
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E:1,0,...,6"" e 6 = {/ji — KOpeHb MHOrowleHa z" — u, Mpl BuauM, 4ro Top T'(K)
npejicrassiercst (B Beibpannom 6aszuce) rpynmoit marpur C(Z), 7 € k™ \ {0}, rae

Tl PIp  PTp—1 -.. I
xZ9 Al UL ce. UT3
C(i‘) = | x3 X2 x1 co. Mg
Iy Tp—1 Tp—2 e I

Tax KaKk B ONICAHHOM CJTydae MBI IMeeM DajiuKajbHOoe pacimmpenne mons k, K = k({/1),
TO TOp MBI Oyzem obosnadars depes T = T'(u).

B pmammoit pabore Mbl paccMaTpuBaeMm ciegyiornuit caydait. [log R moHUMAETCs 1meocT-
HOe KOJIBIIO C efquHuIel 1, B KOTOPOM BBITIOJIHSIETCS OJHO3HAYHOE PA3JIO’KeHWe Ha MPOCThIE
(dbakropuanbuoe kob10). lasee, uepes k Mbl 0603HAUaeM mosie oTHOIIEHUi Koabiia R. Ha
nporsizkeHun Beeit paborel d = pPi...p, € R — snement xoibita R, KOTOPBIH ABJISIETCS TIPO-
U3BEJIEHIEM Da3/IMIHBIX TPOCTHIX u3 R (d cBOGOIHO OT KBAJPATOB).

Kak xoporo u3BecrHo, corjaacHo KpUTEPUIO Dif3eHInreiina MHOro4aeH L™ — d HeIPUBOIUM
uaz nosem k. [Tosromy mbl mMeeM pagukaabaoe pacimpenne K = k( \”/E), W = d, crenenu n
nosst k. Ilpu arom top obosnavaercst uepes T' = T'(d).

Mpe1 pacemarpuBaem noarpynnsl H moHoii uneiinoit rpynmnst G = G L(n, k), conepxkarne
HepacClleNnMbIi MAKCUMaJIbHBIIA TOD

T =T(d) = {C(z) : 7€ k"\{0}}.

Hanomuanwm on genne cetu (cM. [1|). Cucrema o = (o4 1 <1,7 < n, aIUTUBHBIX IIOI-
eJejIeHue ce ij ) X )XY
TPynIn 1moJid k Ha3bIBACTCA CETHIO TOPAIKaA 71, €CJIn

OirOrj C Ojj

IPU BCeX 3HAYEHUAX %, T, .

g npousBosibHOIl cetn o nopsizika n depe3 M (o) o6o3HAUAETCS COBOKYITHOCTH BCEX TEX
marpuil a = (a;;j) TOPsIIKa N C S7eMeHTaMu U3 k, J/Is KOTOPBIX G;; € 05 TIipn Beex ¢ u j. fcHo,
aro M (o) — nmoakossio B Koabiie M (n, k) Bcex MaTpur nopsiiaka n #Has k.

Hamee, ecin p € P — mpocToit anemenT koabiia R, To obo3HaTaeM

m

Ry = {E €k: (m,n)=(np) = 1}

— MHOYKECTBO BCEX P-LIEJIbIX 3JIEMEHTOB 10/ OTHOIIeHui k kosbla R. O4eBnmgHo, 410 R(p) —
MaKCHMAIbHOE TOIKOIBII0 HOJs k.
B pa6ore mbI mosib3yemcs cienyommMu 0003HAYeHUAMEU. Boiiie ObLIN ONMpe/Ie/IeHbl MaT-
puter C(Z) = (¢;j). fAcuo, aro smements ¢;; marpuipl C(Z) onpenesnsiiorcest (bopMymamn
$i+17j7

o JS 1
Cij = C . ( )
dTpyivi—j, J =2 :

Hasee, uepes E = e 0603HavaeTCs eJUHIIHAS MATPUIA; €;; — MATPUI@, Y KOTOPOH Ha
nozunun (i,j) cront 1, a Ha OCTANBHBIX MecTax Hyuaw; t;j(a) = e + ae;; — daeMenTapHas

TPAHCBEKIS, 4 7 J;

de(e) =e+ (e —Vep, €#0; [T,y] =zyz 'y ".
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§ 2. Iloarpynibi, comeprKaIe JIEMEHTAPHY0 TPAHCBEKIIUIO

B pmanwmeiimem wepez H wmbl obozHavaem npomexytounyio moarpynmy, T < H < G =
GL(n, k), conepzkamyio sj1eMEeHTAPHYIO TpaHCBEKNUIo t;;(a), i # j, a € k, a # 0.
C xaxmoit moarpymnmoit H cBsi3ambl MOmyin

Aij:Aij(H):{aEk‘: tij(a)GH}, i .

OueBnno, 9T0 A;j ABASIOTCH HOATPYIIIAMHI AJUTHBHOMN TDYIIIEI k™t mons k.

Jlemma 2.1. Ilycrs top T mopmamusyer nogrpynmy H. IMonoxum A; = Aj = Ajn(H),
i > 2. Torna moxymn A;j (i # j) onmpengensaiorcs 1mo ¢popmyie:

A = A= J<i
i — . .
dApiiv1-j, J>1i

(cp- ¢ (1)).
< Nmeem Ay = Aj. Tloxaxkem, mampumep, 910 Ao = Ao = Azo = ... = A, ;1. locnen-
HI€ PABEHCTBA BBHITEKAIOT U3 COOTHONIECHUH

ctar(@)e ! =t32(q), Ptar(@)e? =taz(a), ..., " Dty (a)e " =ty (),

rae ¢ = ¢(Zyp), To = (0,1,0,...,0). >
IIpennoxxenne 2.2. Ilycts 0 = (045) — ceTh aIUTUBHBIX moArpymn noss k, M(o) —

cooTBercTByfoniee ceresoe Kobio. Ilycrs do;j C o4 s Beex 4, j. Eciu Top T' nopmasusyer
cereBoe Kosbo0 M (o), To ceTb o nMeer B

Ay dA, dA, 1 ... dA,
Ay Ay dA, ... dAj
g = A3 A2 A1 e dA4 , (2)
A, A,_1 A, ... A
e A; = o1, 1 =1,2,...,n. Ilpu sTom

Ay CAyC...CA, dA,CA.

< s BHEIMATOHATIBHBIX TTO3UINIT JOKA3ATEIHCTBO BBITEKAET n3 leMMbl 2.1 (1ocTaTouHo

opath cozeijcfl). Janee, paBeHcTBO A1 = 011 = 099 = ... = Opy OYEBUIHO JOCTUIAETCS
MOC/IEIOBATEILHBIM COMPSYKEHNeM MaTpUIlbl ae; (o € Ap = 011) € TOMOIIBIO MATPUIILL ¢ =
c(Zop), rme g = (0,1,0,...,0). [Tokaskem Tenepb BKIIOYEHUS, YKA3AHHBIE B ITPEIIOKEHWH.

IIycrs Z = (1,1,0,...,0). Torga ¢ = ¢(Z) n

ct=c(z) = 1T (—Dnid (—11)"+1dc(y)’

rue y = (13 _17 R (_1)n+1)
IMycts @ € 051 = A, 1 <i <n—1, ae;1 € M(0). Paccmorpum marpuiy caejic ' € M(o).

nmeem
«

-1 o
[caeic ]z'+1,1 T 1+ (D)t
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TIO3TOMY
o

1+ (—1)ntig

Orciona a € A;11, cienoBarenvno, A; C A;y1. Hanee, nycrs B € A, = op1, Ben1 € M(o).
Torma
dp

RIS
orkyna df € 011 = Ay, cnegoBarenbuo, dA, C Ay. >

B panbreitimem mMbl canraem, uro Aq, ..., A, — uaeasbl HEKOTOPOTO NOAKOAbIA A noss k,
npudem A, C ... C A,, dA, C Ay. Ecm Top T sopmasmsyer ceresoe Konibiio M (o), 1o TOp
T nopmasusyer ceresyto rpynny G(o) = (e + M (o)) N GL(n,A). Ilo sroit npuanne BBUIY
npejyIoXKenns 2.2 Mbl B JaJibHeiieM s ugeanos A; paccmarpusaeM cetu Buja (2).

€ Aip1 = 045411

[cBent c71]11 M(o),

Jlemma 2.3. Ilyctb 0 = (0;;) — cers Buga (2). Toraa
(a) ectmi —r >k — 8, 10 o5 C Oip;

(b) ecoum+ (i —r) > k — s, 10 doys C o4y;

(c) ecnmm — (i —7) 4+ (k—s) <0, 10 o5 C dojy.

< Nmeem
Ak—l—l—s; < k; A’L‘+1*T7 T < 1,
Oks — Oir = .
dApyky1-s, s2k+1, dAptiti—r, T21+1

V)

JlokazaTe/IhCTBO TeNepPh BBITEKAET W3 TOTO, UTO

A C A C...CA,, dA,C A >

IIpenno>xenne 2.4. Paccvorpum cers o Buga (2). Ecmm t;(f) € T - G(0), 10 € 0yj
(i # 7).

< IMycrs, manpumep, 1 = 2, j = 1. Torga t91(8)a = ¢(Z), ans mexoropwix a € G(o),
¢(Z) € T. Tlosromy nepsbie cTpoku marpul, ¢ u ¢(Z) cosmagaor. Orciona

$161+A1a mneATLax’nfleAnfla"'a:E?eAQ-

[ostomy ¢(Z) € e + M(0) u to1(B) = c(z)a™! € e + M(0), oTkyna 8 € 09;. >

§ 3. JocraTouHbie yC/JI0BUS HOPMAJIN3YEMOCTUA CETEBOI T'PYIIIbI

C kaxoit marpuneit ¢ = ¢(Z) € T cpasana obparnas marpuna ¢+ = ¢(j) = (cij) €T,

7= (Y1,---,yn) € k", re y; = ‘CC(%‘, npuyem C7; — anrebpamdeckoe JOIOJHEHUE 3IeMeHTa

1
= c(y).
L1 971eMenTOB MATPUITHI ¢~

C1; MATPUIILI ¢~

1= c(y) umeem dopmymy (1):

i) Ys+1—rs TS
Cor = (3)
dynysi1-r, T285+ 1

Bgenem B paccmorpenne nogkonbino Ry = R(d) mons k cinemgyromero suga

Ry := R(d) = ring (z;yj,dz,ys: i+j<n+1, r+s>n+1).
zek™\o
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Crenyromast TeopeMa JaeT JOCTATOUHbIE YCIOBUSI HOPMAJIU3YEMOCTH CETEBON TPYIIBI TO-
pom.

Teopema 3.1. Ilycte A — nmogkonsno mos k, comepxxairee koipiio Ry = R(d), npuuem
d € A. Ilycrs, nanee, o = (0;;) — cerb maeanos Buga (2), rae A; — maeas! Koabna A, nprdem
Ay C ... C A, udA, C Ay. Torga top T = T(d) mopmamuzyer ceresyto rpymiy G(o), a
moromy J =T - G(0) — npomMexKyTodHas Hoarpynmna, cogepxkaiiasi Top T, npmaem (corsacHo
2.4) Aij(H) =045, 1 # J.

< Ilyers g = e +a € G(o), tae a = (a;5) € M(0). Ilycts, nanee, ¢ = (¢;5) = ¢(Z),
cl= (ci;) = c(¥). Hokaxewm, uro b = (bir) = uac ! € M(o). JocraTtouno mokasarh, 4TO
eCIN G = Q3€hs, TIE Gfs € Ofs, T0 b = cac™ ' € M (o), 1. e., a0 b;y € 04y 1151 Beex i, 7. Vmeem
bir = CikQksCh,. TToKazkeM, 910

/
bi,« = CikQksCsr € Tjp. (4)

B cuny dbopmyan (1) u (3) mis ¢ u ¢}, HyKHO paccMoTpeTs Yetbipe ciaydas (o = i+4 —k,
B=s+1-—r):

(a) s<r—1,k <, CipagsCy, = TadapsYnp;

(b) s<r—1, k >i+1, cipapscy = dTptadagsYnp;

() s=>r, k<1, CcipagsCy = Tarsyp;
(d) s>r, k>2i+5, CiparsCy = dTpiralrsyp.
Nwmeem:
(it—r)—(k—s)=a+p-2, (5)
n+(i—r)—(a—s)=n+a+p -2, (6)
n—@G—r)+(k—s)=n—(a+p8)+2. (7)

(a): Umeem v > 1, n+ 3 > 1. Tornan +a+ f —0 > 8, a noromy B cuty (6) u 1eMMBI
2.3 (b) mmeem doys C 0. Ectn a4+ (n+ 8) < n+ 1, 10 £oYnts € Ry, a moromy nmeem (4).
Ecmn e a4+ (n+ ) >n+1, 10 a + f — 2 > 4, a moromy, cornacuo (5) u 2.3 (a) oks C iy,
HO dZoYn+p € Ry orciona cienyer (4).

(b): Ecim (n 4+ «) + (n+ 8) < n+1 (cm. onpenenanne Ry), 10 BKItouenue (4) 04eBuIHO.
Ecmn ke (n+a)+ (n+6) > n+1, 1o u3 (6) u 2.3 (b) umeem dogs C 04y, H0 dZp1aYn+p € Ro.
Orciona cienyer (4).

(c): Mmeem @ > 1, B > 1, orcrioga o + 5 — 2 > 0. Orcioga u3 (5) n 2.3 (a) numeem
oks C 0. Ecm oo+ B < n + 1, 10 ZoYger,, oTciona caeayer (4). Ilyere o+ f > n + 1.
Torma n — (a+ B) + 2 < 0. Orcrioga (em. (7)) B cuny 2.3 (c) ogs C doj,. Cnenosarenbho,
CikksCyy € Tadoiyg, HO drayg € Ry, oTciona ciemyer (4).

(d): PaccmarpuBaercst cuMMeTpudHO Caydao (a). >

§ 4. MakcumaJibHble HETPUBHAJIbHbIE [IPOMEXKY TOYHBIE
noarpynnel rpynnbt GL(n, k)

B srom maparpade MBI TIOCTPOMM MAKCUMAJbHBIE HETPUBHAILHBIE (HE COIeprKalne
SL(n,k)) nogrpynnsr rpynnsl G = GL(n, k), conepxamue Top T = T'(d). Hanomunwm, o k
— T0JIe OTHOIIEeHNH KOIbIla R ¢ OHO3HAYHBIM PA3J/IOKEeHNeM Ha TpocThie, d € R, d asigerca
POM3BEJEHNEM PA3IMYHBIX MPOCTHIX.

Jlemma 4.1. Ilycres p — npocroii genurens snementa d, p|d; z1,...,2, € R. Ecun
p*|le(z)|, 10 plz1, ..., plz).
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< Uapykmus mo k. dna k = 1 nemma oueugna. [lycrs memma cnpaseymsa mis (k —1).
IMycTn pk‘ |c(Z)|. Torpa no MHILYKIMOHHOMY TIPEIION0KEHUIO P|T1, ..., p|Tk_1. CiaegoBarens-
Ho, |¢(z)| = 28d*~1 + p* . 5, s € R. TosTomy, ecrm pk‘ le(Z)], To plzg. >

Jlemma 4.2. Ilycrs BeimosHens! ycaoBust gevmbl 4.1 u mycrs plzy, . .., plzg. Toraa

(a) ecmm i < n —k, ro p¥|Cy;,

(b) ecmn i > n — k, To p*~1|Cys,
smaecy C1; — anarebpamdeckoe JOMOJTHEHNE JJIEMEHTa, C1; -

< He ymonsist obmnoctn nooxkum: ¢ = 1, k=n—18 aiyuae (a) ui=n,k=n—18
cayuae (b). IlpoBepka 3Tux CaydaeB He COCTABJSIET CJIOXKHOCTH. [>

& — = -1 _ =\ /
Hanomumy, wTo ¢ marpuueit ¢ = ¢(Z) csasana obparnas matpuna ¢ - = ¢(¥) = (),
e Yy = (Y1, Yn) 0 Yy; = ‘Cc(éi)l, C1; — anarebpamyeckoe JIOIOJTHEHNE 3JIEMEHTa C1; MATPHUIIBI

¢ = (ci) = cla).

Teopema 4.3. s BCIKOro mpocToro JeJUTENs P AeMEHTa d HMeeT MECTO BKJIIOUEHHE
Ro C R,

re R(p) — KOTBIO BCeX p-HEJIbIX 31eMEeHTOB MOJIs OTHOMEHHH k KoIbla ¢ OfHO3HATHBIM
pasznoxennem R.

< Hng mokazaresibCcTBa TEOPEMBI HAM JIOCTATOYHO MOKA3aTh (CM. OMpejesieHue KOJbIa
Ry), uto ecmm i+ j < n+ 1, 10 1y € Rip) m e i+ j > n + 1, 10 dziy; € Ryp).

BameTnM mpexkje BCEro, 4To Ty, = ﬁ(—%ﬁ, a TMOTOMY B YMCJUTEe U 3HAMEHATese Ha-
XOJATCA OJHOPOJAHBIE MHOTOUJIEHBI cTenenn n. [osromy B crty hOPMYJIBI st OIHOPOIHOTO

MHOTOUJIEHA (p:
O(try, ... txy) =t"p(z1, ..., 2p)

MBI MOYKEM CUYHUTATH, UTO I1,...,T, € R, npuaem (z1,...,2z,) = 1.
Mycrs p* | |e(z)] m pF*! ¢t |c(z)|. Torma B cumy memmbr 4.1 plzy,...plog. Tax xax
(1,...,2,) =1, 70 kK <n — 1. Paccmorpum z;y;:
Ty = 2iCij
Y Jefa)

By nevvnr 4.2 mueem pF~1|Cy;, manee p|d, a moToMy p He BXOAUT B KaHOHWHIECKHil 3HAMEHA-
Tesb neMenTa dr;y;, caeoBaTenbno, dr;y; € Ry. [lostomy pacemorpum ciay4qait i+7 < n+1.
Ecmu j = n — k, To cornmacuo semme 4.2 (a) mmeem pk|Clj, a TMOTOMY p He BXOJWT B KAHOHW-
"ecKuil 3HAMEHaTe/lb dMeMenTa I;y;, OTKyaa T;y; € Ryy. Mycrs j > n — k. Torma 4.2 (b)
BJI€UET pk*1|01j. Hanee, Tak kKak ¢t +jJ < n+ 1,105 <n+1—14, 850 uB n—k < j cremyer
n—k<n+1—i, orkyna i < k. Tak kax p|zy,...,p|zk, T0 p|z;. CiegoBaTesbHO, p HE BXOIUT
. iC1;
B KAHOHUYECKHUI 3HAMEHATENb SJIeMEHTA T;1; = a‘i}’(—xl)]', oTKyMa 1;y; € Rp). >
113 Teopem 3.1 un 4.3 BBITEKAET CIEAYIOMAT TEOPEMA.

Teopema 4.4. Ilycts p — npocroii genurens smrementa d, p|d. Paccvorpum cers oy,

Ry, 1275

(o@))ij = T
(p))ij pRy), i<

Torna Top T' = T'(d) Hopmasusyer ceresyrto rpyumy G(oy), a noromy Hy, = T-G(0,) aBrsgercsa
npomexyrodroii noarpynmoii rpynnsl G = GL(n, k), conepxameii rop T. danee, H, me
coxepxur SL(n, k), rounee A;;j(H,) = (0p)ij, © # 7.
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Jlemma 4.5. Ilycrp Beimonaeas!r yciaoBusi Teopemsbl 4.4. Ilycre T < H < G, npuiem
H > Hy. Ilycrs, nanee, Ajj = Aij(H), i # j. Torna Ay = ... = A, = A — H0AKOIBLO 105
k, conepxamee Ry, rne A; = A;1, i > 2, crenoparensho, mbo A = Ry, mbo A = k.

< Ormernm, uT0 A;j cBasansl ¢ Ay, cooTHOmeHNAMHI u3 jteMMel 2.1. Mmeem

[tkl(f)atll(a)] = tkl(ga)a k 7é la k 7é 17 l 7& 1. (8)

Ecm | <k, a € Aj, n Tak xak tg(1) € H, o (£ = 1) u3 (8) cneayer, uro @ € Ay, a noromy
A C Ag. Ecm xe | > k, a € A, 10 TaK Kak tg(p) € H, o (§ = p) uz (8) ciexyer, uro
pA; C Aj. Takum o6paszom,

OueBmanao Takxke, aro p"A, C Ay, m > 1. [lokaxkem renepn, uto Ay = ... = A,.
Ecim A, = R(p), TO IHOCJeJHUE paBeHCTBa odeBUAHLL Ilycts A, 2 R(p). Torga Tak Kak
dT(R’(*p)) C H, 10 # €A,,s>1 Hop™A, C A, 1, orkyzna 1 € p*A, C A, 1. Ilycrs Tenepn
B € A,. B cuny nemmwr 2.1 A, , = pA,, nanee, p°A, = p-p* 1A, C pAs C pA,, otkyaa
1 ep®A, CpA, =Ap_1y, T e th_1,(1) € H. Cormacro dopmy.e

[tn—l,n(l)a tn1 (,6)] = tn—l,l (,3),

mbl umeeM 3 € A,_11 = Ap_q. Taxum obpasom, A, C A,_1 u A,_1 = A,. Paccyxnada
AHAJIOTUYHO, MBI mosiydnM: Ao = ... = A, = A. Jlanee, B cuiry COOTHOITIEHUST

[ta2 (), t21(B)] = ta1(ap)

CACE. >
Jlemma 4.6. Ilycrs p — mpocroe, p|d, Hy, = TG(op). Ecm H, T < H < G, npuiem
H D Hy, o H D SL(n,k).
< Cormacuo jsemme 4.5 HaM JOCTATOYHO TOKA3ATh, UTO TOIKOIBIIO A CTPOTO COMEPIKUT
R,). B ey memmbr 4.5 n hbopmy e

Mer mveem A3 C A3, a motomy AA = A. Takmm o6pazom, A — KombIo, Ry

(78) s (0) s (1) () (75) = tor (i)

HAM JIOCTATOYHO MOKA3aTh, 9TO tps(1) 1151 HEKOTOPBIX T < § WM gy (%) € H nna s > r.
Urax, mycts a € H, a ¢ Hp.
Tak xax H D G(0p), T0 yMHOXKasT MATPHUILY @ CJI€BA Ha J€MEHTAPHBIE TPAHCBEKIIUN U3
*
G(op) m AMaroHanbHBIE MATPUIEI U3 di(R(p)) C G(0p) n Ha craxsipuyio marpuity n3 T Mbl
MOKEM CUUTATH, ITO

Lopm e
k
o= 0 p3 ... ... ’ ()
0 0 phn

T.e.a11 =1, a :pki, 022,01, =p", 1 >2,a;;=0,1> j. Crenaem psaj 3aMedanuii.
Mozkuo cunTaTh, uro m; < 0, nHAYE yMHOXKAA MATPHILY @ cipasa Ha t1;(—p™) Ha mo3unumn
(1,4) MBI TIOTYYINM HYJIEBOil SJIEMEHT.
Mozkno cuuTarh, 9TO m; = m;j A4 4 < j, TaK KaK WHaue, yMHOXKasd MATPHUILy @ COpaBa Ha

tij(—p™~™i) na mozunun (1,7) MBI HOTyYNM HyJIEBOI SJIEMEHT.
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Wtak, 6ymem cuanTaTh, 9TO

0=>mo>m3>...=my,. (10)
Nveem 1 +p € R’(“p), a motomy b = [a~',di(1 + p)] € H. Marpuna b orimdaercss oT
eJIMHITYHON TOIBLKO MEpPBOil cTPOKoii, koTopas pasna (1,p™2+L, ... p™a+l) Tlosromy

n—1

n—1
TT i @) ] tui (=™ ") = t1n(p™*1) € H.
i=1 =2

Ecin my,+1 < 0, To B cruity 3aMedanns CAeJAHHOTO B HAYA e JOKA3ATE/IHCTBA % € A. Tlostomy
oyctb my + 1 > 1, my, > 0. Torma u3 (10) Mbr umeem my = mg = ... = m, = 0. Ilokaxewm,
aro k, = 0. JeiicTBuTensHO,

l—kn)’ kn—l—l).

atln(p)a_l = tln(p a_ltln(p)a = t1n (p

CHoBa B CHJTy 3aMeUYaHus CIECIaHHOTO B HAYa/e J0Ka3aTeJbCTBa MOKHO CUNTATh, 9T0 1 — Ky >
luk,+12>1, orxyna k, = 0. Eciu n = 2, 10 10Ka3aTeICTBO 3aBEPINEHO, Tak Kak (cM. (9))
mo = ko = 0, a moromy t12(1) € H. Tlostomy Gymem camraTh, 910 N > 3.

IoxazkeM Temeps, uTo ko = 0. Mmeem (M. (9): a19 = 1, apy = 1, age = p*?)

atgn(p)a_ltln(—p) = tgn(pk2+1) € H.

B cuny 3ameuanusi ciesaHHOTO B Hadasie JOKasaTeabcTBa, ko > (0. Ilycts ko > 1, Torma
(ahy = —p*?)
t21(1)a_1t2n(pk)at21(—1) = tln(—l) eH
7 HAIlle yTBEpXKJeHHe AoKa3aHo. IlosTtoMmy 6ymem camrTaTh, 9To ko = 0.
Takum obpasom B marpure a (cm. (9)) Mbl MOX)eM cuuTaTh, 9T0 a1; = 1, 4 > 1; ko = 0,
axp =1, k, =0, ap, = 1; a;; = 0 ana i > j. CregoBaTenbHo, J1d 06paTHOH (TpeyrobHOl)

1

-1 . [ - | _ [ —
MATPHUIIBI @ @ Gy = Qoo = Qp, = 1, aj9 = —1. ITonoxnm

b= téll) [a_lat21(1)] 3

torga btyo(1)b~! = t19(1) € H n B cuty 3aMedanns, CACJIAHHOTO B HAYae JI0Ka3aTeabCTBa,
gevmma 4.6 gokazama. [>

Teopema 4.7. s Besikoro npocroro genntens p snementa d rpymma Hy, = T'(d)G(op)
SIBJISIETCST MAKCHUMAJIBHO HEeTpuBHAIbHOMH (He comepxkaineii SL(n, k)) moarpymnmoii moiHos jia-
weitnoit rpynmer G = GL(n, k), conepxkameii Top T = T(d).

< Hyere Hy & H < G. Ilokaxkewm, uto H = G. Jna storo B cuty seMMbl 4.6. Ham
JI0CTaTOuHO TIoKas3aTh, uto D(n, k) C H. Tak kak D(n, R(,) € H, T0 HaM JI0CTATOYHO MOKa-

3aTh, 9TO d (%) € H nna mexkoroporo 1 < r < n. Heiicteurensro, Tak kKak 1 < H, To mis
z=1(0,1,0,...,0) mbr umeem ¢(Z) € H. Yvmuoxas marpuiy ¢() HA MaTPUIBI TEPECTAHOBKH
w3 SL(n, k) C H una d,(—1), ver nomyunm, uto d,(d) € H, orkyza tax xax D(n, R,)) C H,
To d,(p) € H u d, (%) € H. Teopema jl0Ka3aHa. >

OTMeTuM MHTEPECHOE CIAEACTBUE U3 TeopeMbl 4.7.

Teopema 4.8. /lis Bcsxoro npocroro p € R rpynna H, = T'(p)G(o,,) sBsiercss Mmakch-
MaJIbHOI HeTpUBHAJIBbHOH moarpymnmnoii rpynnsl G, cogepxxkaineii Top T'(p).
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