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HEITPUBOJAUMBIE KOBPHI JIUEBA TUIIA B, C; 1 F,
HAJ ITOJIAMN

A.O. JINXAYEBA AND f.H. HY>KI1H

ABsTRACT. V.M. Levchuk described irreducible carpets of Lie type of
rank greater than 1 over the field F, at least one additive subgroup of
which is an R-module, where F' is an algebraic extension of the field R, in
assumption that the characteristic of the field F' is different from 0 and 2
for the types By, Ci, Fu, and for the type G it is different from 0, 2 and 3
(Algebra i Logika, 1983, 22, no. 5). It turned out that, up to conjugation
by a diagonal element, all additive subgroups of such carpets coincide
with one intermediate subfield between R and F. We solve a similar
problem for carpets of types B, C;, Fy over a field of characteristic 0
and 2. It turned out that carpets appear in characteristic 2, which are
parameterized by a pair of additive subgroups, and for types B; and C;
one of these two additive subgroups may not be a field.

Keywords: Chevalley group, carpet of additive subgroups, carpet subgroup.

1. BBEJIEHUE

ITycrs & — nupusenennasi HepasJjoxKuMas cucreMa KopHeil panra [, ®(F) — sue-
MeHTapHasi rpynna Illepajure Tuna ® nHaj mosem F. OHa MOPOXKIAETCSI CBOUMU
KOpHeBbIME TIOJrpymnamu . (F) = {z.(t) | t € F}, r € ®. Hourpynust z,(F)
abesieBbl U JTst Kaxa0ro r € ¢ u jarobbixX ¢, u € F' cripaBejIuBbl COOTHONIEHUSI

(1) Zr(t)xy(u) = . (t + u).
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s meseit manHOil pabOTHI MOXKHO PACCMaTPUBATH WA YHUBEPCAIbHYIO, WA ITIPHU-
coenmuennyio rpymnmny [lleaste. HazoBem xospom muna ® panea | nad F vabop
AJIATUBHBIX [TOJIIPYIIIT

A={A, | red}
mondg F' ¢ yciaoBuem
(2) CijirsiA C Wy, mipm 7y 5,47 + js €, i >0, j >0,

e AL = {a’ | a € A}, a koncranTsl Cyj s = 1, £2, £3 onpeesaioTest KOMMYTa-
topuoit popmyioit [IleBasure

(3) [2o(u), 2o ()] = [ @irssa(Cijrs(—t)'0?), 1,5,ir + js € ®.
i,§>0
Beskuit kosep A Tuna ¢ maj F'oonpegessieT K08posyo MorpyIILy
O(A) = (x.(A,.) | r € D)

rpyunst ®(F), rne (M) — nonrpynna, nopoxkienuas muoxkecrsom M. Kosep 2
HA3BIBAETCS 3AMKHYMbLM, €CTIM ero KoBpoBas mnomarpynma ®(20) He mMeeT HOBBIX
KOPHEBBIX 3J1eMeHTOB, To ecTb ect O(F) Nz, (F) = x,(2A,) mis secex r € &, u —
HENPUBOOUMDBLM, ECITA BCE €0 JINTUBHBIE TIOITPYIIILI HEHYJIEBBIE.

HNcnonbayemoe 3xeck onpenenenne kospa gaa B.M. Jlepuyk [1] (cMm. Takxke |2,
Borpoc 7.28]), oH e B craThbe 3] onucasn HelpuBOAMMbIe KOBPBI paHra 6oJiblie 1 Ha
mosieM F'; XoTst ObI OJTHA aJINTUBHAS IOJArPYIIIA KOTOPBIX SIBJISETCS R-MOyeM, Tie
F — anrebpantieckoe pacmupeHue 1mojist X, B mpeIoaoKeHnn, ITO XapaKTePUCTUKA
nonst F' orauana or 0 u 2 gjsa tunos By, C;, Fy, a naa tuna Go orimmyna ot 0,
2 n 3. Oka3aJoch, 9YTO C TOYHOCTBHIO 0 COMPSAXKEHUS TUATOHAJIHLHBIM 3JIEMEHTOM
BCE aJJIUTUBHBIE TOATPYIIILI 3TUX KOBPOB COBIAJAIOT C OJHUM MPOMEXKYTOUHBIM
mommonem Mmexay R m F. HazoBem Takme KOBPBI Koncmanmuvimu. Mbl permaem
AHAJIOIMYHYIO 3811y 11t KoBpoB Ttunia By, C), Fy najx nonem xapakrepuctuku 0 u 2.
BrisicHII0Ch, 9TO HEKOHCTaHTHBIE KOBPHI IOSIBJISIFOTCST TOJIBKO B XapaKTepPUCTHKE 2
U OHU TIAPAMETPUIYIOTCSI MapOil aJITUTUBHBIX TOATPYIIL, IpudeM Jijist Tunos By u C)
OJTHA U3 9TUX JIBYX & JINTUBHBIX IIOATPYIIT MOYKET He OBbITH ITOJIEM U IIPUMEPDI TAKUX
KOBpOB ykazaubl B [4]. [TosiBiienue HeKOHCTAHTHBIX KOBpOB ayist Tunos By, Cy, Fy B
XapaKTepUCTHKe 2 U Jjisd Tuia G B XapaKTEPUCTHUKE 3 He ObLIO HEOXKUJIAHHOCTHIO,
U OHO cJiefyerT U3 paboThl BTOPOro aBTOpa (5|, rie /i JaHHBIX TUIIOB ONUCAHBI
TPYIIBI Jexkarue Mexx iy rpyrunavu [1leBajute Ha  pa3InIHBIMUA HECOBEPITEHHBIMU
OJISIMU, HOJIBINIEE U3 KOTOPBIX SIBJISIETCS aJIreOpandecKuM PaciiipeHueM MEHbIIEro
(cM. rakxke 3amedanue Ha crp. 84 B Monorpadun P. Creitubepra [6]). Tun Ga B
xapakrepuctukax 0, 2 u 3 pacemorpen B padorax 7, 8|. Takum o6pasoM, B JaHHOM
cTaThe 3aBepIIaeTCs OIMCAHNE HEIIPUBOIUMBIX KOBPOB paHra 60sbIe 1 HaJI ojeM
F', xorst 6Bl OJHA AIIUTUBHAS IMIOArPYIIAa KOTOPBIX siBjisiercss R-momynem, riae F
— aJsrebpandeckoe pacimmpenne nojsa R. Jlna pamra 1 ycioBue xosposoctu (2)
BBIPOKJIAETCS, a KOBPOBasl MOArpyIna Oyer u3oMopdHa HEKOTOPOH MOArPYIIe U3
SLy(F) mn PSLa(F'), HOPOXKICHHON 3/IEMEHTAPHBIME TPAHCBEKIIUAMHY, W B 9TOM
cllydae obIue MeTo/Ibl yKe He paboTarioT.

OCHOBHBIM PE3YJIBTATOM CTATHU SBJISIETCS

Teopema 1. Hycmo A = {A, | r € D} — nenpusodumwiii kosep muna By (I > 2),
Cy (I > 2) uau Fy nad nosem F, npusem zoms 6w, 00na addumushas nodzpynna
A, asasemca R-modyaem, 2de F' — anzebpauneckoe pacwupenue noss R. Tozda ¢
MOYHOCTDBIO 00 CONPANCEHUSA QUAZOHAALHBIM daemenmom aubo A, = P npu ecex
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r € ®, daa nexomopoezo nodnoas P noas F, aubo charF = 2, cywecmeyem meco-
sepwerroe noonose K noas F u

2 P, ecau r xopomxuti Kopens
Tl @, ecaur daunnvili Kopens

0As 08YT Pa3AUNHBIT beckoneunur addumueshoir nodepynn P u Q noas K, ydosae-
MBOPAIOUUL BKAIOUCHUAM

(4) K*<Q<P<K.
U paseHcmeam
(5) P=P7, Q=Q"

Kpome mozo, xosep A = {A, | r € B} asasemea 3amKHymoLm.

2. TIPEABAPUTEJIbHBIE PE3VYJ/IbTATHI

Ipynna ®(F) ysesuuusaercst J0 pacmupernHoii rpymsl [Tlesasure npu nomorm
BCEX JMArOHAJBHBIX 3JIeMeHTOB h(Y), rae x — F-xapakrep IeJI09UC/IeHHON pereT-
Ku KopHeit ZP, To ectb roMmomMopdu3M aIUTUBHON Tpynibl ZP® B MyabTAILIAKA-
TuBHYI0 rpyuny F* mons F |9, §7.1]. JTioGoit F-xapakTep X OJHOZHATHO 3aI4eTCst
3HAYEHNAMHU Ha (PyHIAMEHTAJIbHBIX KOPHAX U JId JI0ObX 1 € Put € F

(6) h(X)z ()h(x) ™" = @ (x(r)1).

To, uro paBencTBo (6) ecTeCTBEHHBIM 00PA30M COYETAETCs C OUPEEIeHINEM KOBDA,
YTBEDPXKJIAET CJIELYIONAs

JIemma 1. [10, nemma 1] Conpseaa duazonasvhoim ssemenmom h(x) xoeposyro
nodepynny ®(A), noayuum xosposyro nodepynny

h(X)2@)h(x) ™ = @),
onpedeasemyo Ko8pom
A ={A, | red}, ede A, = x(r)A,.

Kosep 2 u3 jileMMbl 1 €CTECTBEHHO HA3BATL CONPANCEHHBILM K UCXOJIHOMY KOBPY
2A ¥ MBI MOXKEM T'OBOPUTH O COIPSI?KEHHBIX KOBPAaX, HE MPUBHA3bIBAasT UX K KOBPO-
BBIM morpynmnaM. [losromy momycTuMo Takoe BbicKazbiBanue. "C TOYHOCTBIO JI0
CONPSPKEHHA JTUarOHAIBHBIM 3JIeMeHTOM KoBep 2l coBnasaer ¢ koppom 2"

Jna cucTeMbl KOpHEi Tuma A, yCJIOBHS KOBPOBOCTH MMEIOT TOJILKO OIUH BHL,
A Ap C Agtp (C TOIHOCTHIO J0 BpAIEHUS, CM. PUCYHOK 1).
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b a+b

—a—> —b
Puc. 1

st cucrembr kKopueit ¢ tuna By (cM. pUCYHOK 2) MBI UMeEM TPU BUJA YCJIOBUIL
koBpoBocTH: AqAp C Aarp, A2Ap C Angrp 1 2AAars C Aogrp-

b a+b 2a +b
—a a
—2a—b —a—b —b
Puc. 2

JlokazaTebCTBO CIIeAYIONIEH JIeMMbI, (PaKTUIECKN, TIOBTOPSAET PACCY K ICHUST 0~
KazaTenabeTBa TeopeMbl 2 u3 [11, crp. 530] mis tuma B, HO TaM HAKJIAIBIBAIACH
MHBAPUAHTHOCTH OTHOCUTEJILHO JIMATOHAJIBHOM TOJINPYIIIBI TTOPSIIKa OOJIBINE 3 U B
JIefCTBUTEIbHOCTH PACCMATPUBAJINCH 3aMKHYThIE KOBDBI, XOTsI IIOHsiTHE "KoBep" He
HCIIOJIB30BAJIOCEH. 37eCh pabOTAIOT TOJBKO YCJIOBHUSI KOBPOBOCTH.

JIemma 2. ITycmo A = {2, | r € ®} — xosep muna By wad nosem F, {a,b} —
Pyndamenmanvnas cucmema oan ® u nycmov 1 € A_, NA_y. Tozda t" € A, dan
a06020 t € Ay u 106020 yenozo wucaa n >0, ecau r ecmov a + b uau 2a + b.

Loxazameavcmeo. B cuny npemnmonioxkenust 1 € A_,N2A_p. [Tosromy u3 BRIIrOUeHMI
A Ay C Ay pw A2 Ay C A o, momygaeMm 1 € A, aaa Beex 7 € O~
Ceityac 13 ycJIoBUli KOBPOBOCTHU QlﬁerQl,b C Uoggip 1 A_Asgry C Ayqp MOTYyIaEM
BKJIIOUEHUS le 1 C Aoq+p 1 coorBeTcTBEHHO Aoy tp C Ayypy. Takum obpaszom,

2
(7) Q[aer c Ql2a+b - Q[a+b~

Hanee, uz ycaosuit KoBpoBocTu A1 p2A o, C A_, caemyer A,1p C A_,. OO6beH-
Helsl TIOCJIe/IHee BKJIIOYEHUe C ycyoBreM KOBPOBOCTH A_ Uoq 1y C Aytp, HOTyIaEM

(8) AgrpUoars € Agpp-
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Iycts t € Aqpp. Uz Brmouennit (7) caemyer t2 € Aqqp N Aoqyp. OTciona u B
cwity BKJItoueHus (8) uHiuykimeil o n noiaydaem t" € A,y U8 BCEX HATYPAIBHBIX

qmucesn n.
ITycre t € Aogtp. V3 BrITFOUEHNIE (7) u (8) TakkKe Jjerko cienyer, 9ro t" € As,1p
JIIST BeeX HATYPAJbHBIX 9HCEN N. O

ﬂOKaBaTeJII)CTBO cneﬂylomeﬁ JIEMMBI 9JIEMEHTApHO U MBI €ro OITyCKaeM.

Jlemma 3. [lycmv F' — asncebpauveckoe pacwupenue noss R, A — mnenyresasn
addumuenasn nodepynna noas F, asasowanca R-modyaem, u t™ € A das 06020
t € A u 0aa ecex yeavx wucean > 0. Tozda 1 € A u A= A"1, 20e A~! cocmoum
U3 6CET OOPAMHBIT K HENYAEEVIM dAeMEHMam U3 A 6 06BedUHEHUU C HYAEM.

JIemma 4. [12, nemma 5] ITyems Q C P — addumusnve nodepynnve noas F xa-
paxmepucmury p > 0 ¢ ycaosuamu:

(1) 1eQ:;

(2) PPQ C Q;

(B) Q=Q "
Iyemo K — naumenvwee nodnose 6 F, codeporcawee P. Tozda @ codeporcum none
KP.

JIemma 5. ycmo A = {A,. | r € P} — nenpusodumuii xosep muna Az uau
By 1ad nosem F, {a,b} — Pyndamenmanvran cucmema dasn ©, npuuem xoms v
odna addumuehasn nodepynna A, asasemca R-modyrem, 2de F — anszebpauveckoe
pacuwupernue noas R. Tozda, ecaul € A_,NA_p, mo aubo A, = P npu eécexr € ¢
ora nexomopozo noonoas P noas F, aubo ® muna Bs, charK = 2, cyuecmeyem
necosepuennoe noonose K noas F u

oA — P, ecaur xopomxull Kopens
" Q, ecaur daunnbil Kopers

0AA 08YT PA3AUUHBE beckoneunbir addumusnvir nodzpynn P u Q) noas K, ydosae-
MBOPAIOUWUT BKAIOUCHUAM

9) K?<Q<P<K.
u paeeﬁcmeam
(10) P=prP' Q=Q"

Hoxazameavcmeo. Iycrs @ tuna Ay unu charF > 2 u ® tuna By. Torga B cuiy (3,
cnencreue 3.2] A, = x(r)P, r € ®, nus mHexkoroporo nognosas P mons F u nogxons-
mero F-xapakrepa x pemerku Z®. Iockonpky 1 € A_, NA_p, T0 x(a), x(b) € P,
a Tak Kak Jiro60il F-xapakTep OIIpeje/isieTCsl CBOMMU 3HAYeHUsIMA Ha (pyHIaMeH-
TaJbHBIX KOpHs, TO A, = P njs Beex r € .

IIycte @ Tuna By. He Tepsis obmHoCcTH, MOXKHO CIUTATh, 9TO gy uau Aogtp
siBjIsiercst R-momysem.

IIycts Agyp aBasercas R-momynem. Torma 1 € Agyp u Agyp = Ql;ib B CHJITY
sgeMM 2 u 3. Ucnosnb3ys srimrovernne 1 € A, N2A_, NRA_, u ycaoBUA KOBPOBOCTH,
moyaaem 1 € 2, mysa Becex r € ®. Ceiiyac npuMeHsisi TOJIBKO YCJIOBUS KOBPOBOCTH,
npuxoauM K pasercrBaM A, = A; npu |r| = |s|. Tonoxkum A, = P, ecam r —
KOPOTKHI KOpeHb, U A, = (), eCJIu KOPEHb 1 JIJTHHHBII.
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Ecmu char K # 2, To u3 ycmosuit koBpoBocTr AqAp C Agyp 1 2, Agp C Aagrp
caenyer, uro P = QQ u P siBisieTcst OAKOIBIOM 10 F', a Ciie0BaTeIbHO, OO~
JeM B cuily asrebpananoctu pacmupenust F'/R.

Ilycts charK = 2. Torna R? — moste u F — ero anrebpantdeckoe pacIIupe-
uue. ITockonbky 2,44 sBiasercs R-momynem u 1 € Ay4p, To R C Agyp. [oaToMy
aJIMTUBHAS TOArPyIa Ao, 4 p ABIAETCA R2-MOTyIeM B CHITy YCJIOBUSA KOBPOBOCTH
Qlinb C Aggtrp. Orcioma 1 € Aggip 1 Aggip = Ql;a1+b cHOBa B cuiy jemM 2 u 3. Ta-
KuM o6pazoM, pasencrsa (10) ycranosnensl, 1 € Q, PQ C P u P%2Q C Q. Iostomy
gubo P = @ u P — nosie, inbo 110 jiemme 4 CyIiecTByeT HECOBEPIIIEHHOE OO e
K nons F, ynosiersopsiiomee BrrodeHusM (9).

Bropoit ciyaait, korma Ag, 1 ABIIsIETCH R-MOIyIEM, PACCMATPUBAETCS IO TO0HBIM
obpazom. O

Jlemma 6. (9, crp. 50| Jhoboti nososcumenrvrwdi xopens r € ®+ mooicem Goims
npedcmasaer 8 sude cymmol GyHOAMEHMANOHOT KOPHET T = Pi; + Piy + -+ - + Di,,
maxum o6pazom, 4mo p;, + pi, + -+ - + i, Aeasemca xopuem oas ecex s < k.

3. JOKABATEJJHCTBO TEOPEMBI 1

Mycrs II = {p1,...,m} — dyngamenranbhas cucreMa KOpHEH CHCTEMBI KOP-
ueit ¢. C TOYHOCTBIO JI0 COMPSIPKEHUsI TUATOHAJIHLHBIM JIEMEHTOM MOXKHO CIUTATD,
aro 1 € A_,, nast Bcex p; € II. C apyroit cropoHbI, He Tepsisi OOIIHOCTU MOK-
HO CYMTaTh, YTO JIjI HEKOTODBIX 4, j OJ(HA M3 &JIUTUBHBIX TOArpynm Ay, i, uim
Rop, +p, aBngercs R-mopynem. Ilycrs ®;; — mnojcucrema kopheit ¢ dynjamentaib-
Holt cucremoit {p;,p;}. Ilo memme 5 A, = P nas Bcex KOPOTKHX Kopueil u3 D,
n A, = @ ;g BcexX JIIWHHBIX KopHei m3 ®,;, mpmdeM B JaHHOM CiIydae MBI He
HCKJIIOYaeM COBIIaJeHMs aJuTUBHBIX moarpynn P u Q. B cuny cesisHocTu rpada
Kokcrepa, acconunpoBaHHOro ¢ cucreMoii P, aHAJOrMYHOE YTBEPXKIEHNE CIIPABe]I-
JIUBO JijIsi JIE00OI mojicucreMbl Py, , TOPOXKIEHHOIN coceHMMU KOPHSIMU Ha rpade
Kokcrepa. B gactrocru, 2, = P 1y Bcex KOpoTKuX (byHIaMEHTaJIbHBIX KOPHEN
u 2, = Q g Bcex JIMHHBIX (DYHIAMEHTAIBHBIX KOPHEH, MPUIEM BBITOTHAIOTCS
ycaoBus (4) u (5) u3 reopembr 1. cnonb3yst emmy 5, yCTaHOBUM CLIPABEJIMBOCTD
9TOTO YTBEPKIEHUS JIJIS BCEX aJ[INTUBHBIX HOJIPYII HHIYKIIAEH 110 BHICOTE KOPHEH
h(r), coBnamatomieit ¢ cymmoit Ko3OUIMEHTOB B IPeICTaBIeHIN KOPHsT 1 Yepes I1.
Ho, mjist Toro 94robbl NpuMeHSTH JIeMMY 5, CHada & Hy>KHO IOJyIUTh BKJIFOUEHUsI
1 € A, ans Bcex OTpUIIATEIBHBIX KOPHEH r € ¢,

ITo smemme 6 smr0b0it oTpunaTe bHBIN KOpeHb 7 € P mpeacraBisercs B Buje
r=s—p;rae h(p;)) =1, s € @ u |h(s)| = |h(r)| — 1. Bosmoxusl Tpu cirydas:

1) {s, —p;} — dbysnamenranbhas cucreMa tuna As;

2) {s, —p;} — dynnamenranbuas cucrema Tuna Ba;

3) S, —p; — KOPOTKIE KOPHU U OHU TIOPOXKJIAIOT TTOJCUCTEMY KOopHeil Tura Bs.

Wuykupeit o |h(r)| ycranoumM Britodenne 1 € 2, uisi BceX OTPHUIATENBHBIX KOP-
Heit r € ®~. B cayuaax 1) u 2) B cuiy yenosust kospoBocTr 2 A, C 2., a TakxKe
MHJIyKTUBHOI'O [IPEJIIIOJIOKEHHUs], T10JydaeM BJtouenue 1 € A,.. B caygae 3) cymma
S+ p; ABJIAETCS KOPHEM, p; — KOPOTKHUiT KOpeHb u {s + p;, —p;} — byHIaMeHTaIb-
Hag cucrema Tuna By. [losTomy B cmiy yciaoBHsS KOBPOBOCTH Ql%pi Asyp, €2y, a
TaKXKe MH/IYKTHBHOI'O IIPE/IIOJIOXKEHNs, [ToJIydaeM BKodeHue 1 € 2A,.

ITo emme 6 060 MOTOKUTENLHBIH KOpenb r € ®T mpemcrasuM B Bume r =
s+ pi, tie h(p;) =1, h(s) = h(r) — 1. Boamoxkubl Tpu ciryuas:
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1) {s,p;} — bynnamenranpuas cucrema tuna As;
2) {s,p;} — bynnamenTanbHas cucrema Tuna Ba;
3) s,p; — KOPOTKHE KOPHU M OHH [OPOKJAIOT TIOJICHCTEMY KOpHefi Turma Ba.

Mugyknueit mo BeIcOTE KOpHEN mokaxkeM, uro A_, = A, u A, coBnamaer ¢ P win
() B 3aBUCUMOCTH OT JIJIMHBI KOPHS 7.

B ciyuae 1) cpasy nosydaem paseHcTBo 2, = 2l,. B CHIy MHAYKTHUBHOIO HPEJ-
LOJIOXKEHUSA ¥ JIeMMBI 5, rae 2, coBmagaer ¢ P wmm Q. B ciydae 2) toxe cpasy
B CWJIy WHIYKTHUBHOI'O IIPEJIIOJIOKEHNS U JIEMMBbI D MojydaeM paBeHCTBO 2, = P,
HOCKOJIbKY KOPEHb T KOpoTKuii. B ciyuae 3) pasHocTb s — p; gBJISIeTCd KOPHEM, D;
— KOPOTKUit KOpeHb u {s—p;, p;} — byHnamenranbaas cucrema tumna By. IToaromy
A,, = P, a B cuity nHIyKTHBHOrO mpeamosoxkenus As_p, = Q. Orciona A, = @ 10
JleMMe 5.

Wraxk, mbr gokazauu, uro 2A,. = P g Bcex KopoTkux u A, = (Q A Bcex
JUIMHHBIX KOpHeil. Ycioeus (4) u (5) w3 TeopeMbl 1 BBIIOJHSAIOTCS B CHILY JIEM-
MbI 5. OcTasoch MOHATH, YTO UCXOAHBIA KoBep 2A 3aMkuyT. [Ipn P = @ koBep A
3aMKHYT, TaK KaK B 9TOM CJIy4ae OH COIDsKEH C KOHCTAHTHBIM KOBDOM, a IIpHU
IIepexoJie K COIPS2KEHHOMY KOBPY 3aMKHYTOCTb He U3MeHseTcdA. Kcin ke moarpy-
et P u Q pasmuunsl, To B cuny Brarovenuit (4) (K2 < Q < P < K) xosposast
noxrpymmna ®(2) mexur mexxay rpynnamu lesamte ®(K?) u ®(K) u torma K
—HECOBEPIIIEHHOE TI0JI€ XapaKTePUCTUKN 2. ['DyIIbI, Jrexkarnme MexKIy TIDYIIaMu
TeBaste HaZ HECOBEPIIIEHHBIME ITOJISIMHU, OOJIbIIIEE M3 KOTOPBIX SABJISETCHA AJred-
paNvIecKuM PACIINPEHNEM MEHBIIETO, ONMCAHBL B [5], U TaM YK€ YCTAHOBJIEHO, UTO
OHU OIIPEJIEJISIFOTCS 3aMKHYTHIMA KOBPAMU & IUTUBHBIX HOArpymn (cM. takzxke [4]).
ITockonbKy nosie K ABJIsieTca anrebpandeckKuM paciTmpeHreM cBoero Kpajparta K2,
TO HAIN MCXO/HBIA KOBep 2 3aMKHYT.

Teopema mokaszama.

ABTOpr I".J'Iy6OKO IpU3HaTE/JIbHbI PEIIEH3CHTY 3a yKa3aHHbIE OII€YaTKMU U I10JI€3-
HbI€ 3aMe€YaHud, KOTOPpble HECOMHEHHO CII0COOCTBOBAIU YIAy4dHIeHnIO TEeKCTa CTaTbU.

REFERENCES

[1] V.M. Levchuk, Parabolic Subgroups of Certain ABA-groups, Mathematical Notes, 31:4 (1982),
509-525.

[2] The Kourovka notebook: Unsolved Problems in Group Theory, Eds. V.D. Mazurov,
E.I. Khukhro, Sobolev Institute of Mathematics, Novosibirsk, 2018, no. 19.

[3] V.M. Levchuk, On Generating Sets of Root Elements of Chevalley Groups Over a Field,
Algebra and Logic, 22:5 (1983), 504-517 (in Russian).

[4] Ya.N. Nuzhin and A.V. Stepanov, Subgroups of Chevalley Groups of Types B; and C
Containing the Group Over a Subring, and Corresponding Carpets, St Peterburg Math. J.,
31:4 (2020), 719-737.

[5] Ya.N. Nuzhin, Intermediate Groups in the Chevalley Groups of Type By, Cy, Fix and G2 Over
the Nonperfect Fields of Characteristic 2 and 8, Siberian Math. J., 54:1 (2013), 119-123.

[6] R. Steinberg, Lectures on Chevalley Groups, Yale University (1967).

[7] S.K. Franchuk, On Irreducible Carpets of Additive subgroups of Type Go Over Fields of
Characteristic p > 0, Vladikavkaz. Matem. J., 22:1 (2020), 78-84.

[8] Ya.N. Nuzhin, E. N. Troyanskayay, Irreducible Carpets of Additive Subgroups of Type Go Over
a Field of Characteristic 0, J. of Siberian Federal Univ. Mathematics & Physics, 15:5 (2022),
610-614.

[9] R. Carter, Simple Groups of Lie Type, Wiley and Sons, London—New York—Sydney—Toronto,
1972.



HEITPUBOJAVIMBIE KOBPHEI JIMEBA THUIIA B,, C; 1 Fy HA IIOJIAMU 151

[10] V.A. Koibaev, S.K. Kuklina, A.O. Likhacheva, Ya.N. Nuzhin, Subgroups, of Chevalley Groups
over a Locally Finite Field, Defined by a Family of Additive Subgroups, Mathematical Notes,
102:6 (2017), 792-798.

[11] Ya.N. Nuzhin, Groups contained between groups of Lie type over various fields, Algebra and
Logic, 22:5 1983), 378-389.

[12] Ya.N. Nuzhin, A.V. Stepanov, Bruhat decomposition for carpet subgroups of Chevalley groups
over fields, Algebra and Logic, 60:5 2021), 497-509.

ALENA OLEGOVNA LIKHACHEVA

NortH CAUkAsUs CENTER FOR MATHEMATICAL RESEARCH,
NorTH OSSETIAN STATE UNIVERSITY AFTER K.L. KHETAGUROV &
SIBERIAN FEDERAL UNIVERSITY,

PR.SVOBODNY, 79,

660041, KrasNnoYvAaRrsk, Russia

E-mail address: 1likhacheva.alyona@mail.ru

Yakov NIFANTEVICH NUZHIN

SIBERIAN FEDERAL UNIVERSITY,
PR.SVOBODNY, 79,

660041, KrasNOYARSK, Russia

E-mazil address: nuzhin2008@rambler.ru



