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O runorese JIokerTa miid ki1accoB PurTuHTa
KOHEYHbIX TPYIII

E.H. 3anecckas, K.I1. MakapoBa
Vupeowcoenue obpazosanus « Bumebckuii 2ocyoapcmeennulii yHueepcumem
umenu I1.M. Maweposa»

Knace @ummunea ¥ nazosem knaccom Jlokemma, ecau umeem mecmo ¥ =F*, 20e F* — naumenvuuii u3 xiaccog Qummunaa,
cooepocawuii knacc @ummunza ¥ maxott, umo (G x H)gx = G g+ X Hex 02121 6cex epynn G u H. Knace @ummunea ¥ yoosenemeso-
psem eunomese Jlokemma, eciu cnpageoiuso pageHcmeo ¥~ = ¥* N S« [Joxasano, umo ecau ¥ = (Sp)+Y, 20e Y — maxoii jio-
kanvublil knace Qummunea, umo Spg N Y = (1), mo ¥ yoosremeopsem eunomese Jlokemma u ne agiaemes kiaccom Jlokemma.
Joxazano maxowce, umo eciu + = FxY, 20e F — koncmpykyus kracca Qummunza, npeonoxcennas Bepzepom u Koccu, {Yi|i €1} -
ceMelicmeo HACLIYeHHbIX paduKanbHblX 2omomopdoe maxux, umo YiNY;=(1), UiaYi = €, mo naiidemcs maxoe i € |, umo xracc
Qummunea + ne yoosremeopsiem cunomese Jlokemma.

Knruesvie cnosa: xiacc Qummunea, kiacc Jlokemma, eunomesa Jlokemma, nokanvhulil kiace Qummunea, opmayus, pa-
OUKATIbHBLIL 20MOMOPP.

On Lockett conjecture for Fitting classes of finite groups

E.N. Zalesskaya, Zh.P. Makarova
Educational establishment «Vitebsk State University named after P.M. Masherov»

By Lockett class we shall mean Fitting class ¥ if #=#* is valid, where #* — the least out of Fitting classes that contains such
Fitting class F that the equation (G x H):~ = Gr« x Hes is valid for all G and H groups. Fitting class ¥ meets Lockett conjecture if
the equation ¥, = 7* N s is valid. It is proved that if = (sm),Y,wherey — local Fitting class is such that s,z Ny = (1), then

F meets Lockett conjecture and is not Lockett class. It is also proved that if + = _Y;, where i €1 and ¥ — Fitting class construc-

tion proposed by Berger and Cossey and {Y; | i €I} —a family of saturated radical homomorphs such that v;NY;=(1), UigYi = €,

then there will appear such i €1 that Fitting class ++ does not meet Lockett conjecture.
Key words: Fitting class, Lockett class, Lockett conjecture, local Fitting class, formation, radical homomorph.

Bce paccmaTpuBaeMble B paboTe TPYHIBI KO-
HEYHBI.

Knaccnueckumn 00bEeKTaMH HCCIEIOBaHUS B
TEOPUH KJIACCOB TPYI U €€ NPHUIIOKECHUSIX SIBIIS-
10TCA pa3pemmuMble Tpynmbl. bonee moayTopaBeko-
Basi UCTOPUS PA3BUTHSI TEOPUH PA3PEIIUMbIX TPYIIIT
CBSI3aHa C KPYNMHEHIIMMH JOCTHXECHUSIMH B 3TOM
o0JacTy.

Co BrOpoii momoBUHBEI 1960-X TOMOB Ba)XKHOE
MECTO B TEOPUH Pa3PEUIMMBIX TPYII CTalIH 3aHU-
MaTb MCCIIEAOBAHMS, CBSI3aHHbIE ¢ KiaccaMu Dur-
tuHra. Hamomuunm, uro kiaccom durtuHra (wimm
paAMKaIbHBIM KJIACCOM) Ha3bIBA€TCA KJIACC TPYIIM,
3aMKHYTBHIH OTHOCUTEIHHO HOPMAJbHBIX ITOATPYIIIT
U UX MPOU3BEACHUI.

BriepBoie kinaccel DUTTUHrA YIOMHHAIOTCS B
ctarbe @umepa [1] B 1966 roxy. B cratee ®dumie-
pa, amrrorta, Xaptiau [2] BmepBBIE paccMaTpHBa-
1oTcs Knaccel OUTTHHTa KOHEYHBIX Tpymm. B mep-
Boif cratese (1966 r.) knaccel PUTTHHrA OBUIN BBE-

JIEHbl JBOWCTBEHHBIM 00pazoM K QopmamnusiM —
KJlaccaM TpYMI, 3aMKHYTBIM OTHOCHTEIBHO (ak-
TOP-TPYII U OTHOCUTENIBHO MOJIPSIMOTO MPOU3BE-
nenus. Kiaccel @UTTUHTA 3aMKHYTBl OTHOCUTEIb-
HO HOPMAaJIBHBIX MOATPYIII U MPSMOTO MPOU3BEIe-
HUS HOPMAJIBHBIX X-TOArpynn. J{BONHCTBEHHOCTh
3aKJIIoYanach B TOM, YTO OINpeeNieHHe KIAacCOB
OUTTHHTA TTOJTyYaJIOCh U3 OTpeiesieHus (popmaruii
3aMeHON (PaKTOp-TPyNIl HA HOPMAaJIbHBIE TOATPYI-
el BBUY ABOHCTBEHHOCTH (hOPMAIMIO HA3bIBAIOT
KOpaJHuKaJbHBIM KiaccoM (kinacc PuTTUHTA — pa-
JIMKaJIbHBIN Ki1acc). JIBOHCTBEHHOCTh HAOIFOAaeTCs
U B TeOopuu F-poekTopoB (dopmaruu)
F-UHBEKTOPOB (K1accel OUTTHHTA).

CrnexyeT OTMETHTB, YTO CaM TEPMHUH «KJIacc
®UTTHHTa» BO3HUK MCXOJS U3 JOJTOCPOUHON Hpo-
TPaMMBbI CTPYKTYPHOTO aHaJIM3a KOHEUYHBIX TPYIIH,
npemtoxkeHror B 1938 roxy X. duTTHHrOM, B KO-
TOPOM BIIEPBBIE CHUCTEMAaTUYECKH HCIIOIB30BANICS
HUJIBIIOTEHTHBIM pagukan rpynn. B nansHelmem
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knaccel GUTTHHTA CTalM paccMaTpUBaTbCA U Kak
CaMOCTOSITETTFHBIE OOBEKTHI H3yUESHHSI.

B 70-e tomer XX Beka coOpMHpOBAICS Psif
npobJeM, CBA3aHHBIX C TIOCTPOCHUEM CTPYKTYpHOU
Teopun kiaccoB ®OurruHra. Cpenu HUX IEHTpalb-
HOE MECTO 3aHMMaJia oO0IIasi mpodiiemMa omperere-
HUSL CTPYKTYpHl Kiacca DUTTHHIa, HW3BECTHAas B
TEOPUHU KJIACCOB TIPYMII MOJ Ha3BaHUEM «THUIOTE3a
Jloketrray. Ee BO3HHMKHOBEHHE OOYCIIOBIEHO pe-
3ynmpratamu bneccenons—I amronia [3] n JlokerTa
[4], KOTOpBIE B TEPMUHAX PaJUKAJIOB OINPENEITHIN
IBa OOIIMPHBIX ceMelcTBa KiaccoB DUTTHHTA:
HOpPMaJTbHBIE KIIACCHI M KIIACCHI, KOTOPHIE B ajb-
HeHIIeM cTalli Ha3bIBaTh Kiaccamu JIokeTTa.

Hanomuum, yro HopManbHbIi Kitacc OUTTHHrA —
Tako kinacc PUTTHUHra ¥, Y KOTOPOro B JI00OMH

rpynmie G ee F-pamukan Gy  sBusercs

F-MakcUMaJbHOM moarpynmoit G, u 410 Kakmaomy
HemyctoMy Kiaccy dutrtunra £ Jlokerr [4] comoc-
TaBJIIET KJIAacC F*, KOTOPBIM oOmpeaernsieTcsi Kak

HalMEHbIINK U3 Ki1accoB OUTTUHIA, CONEPKALLIUN
F Takoif, uto mist Beex rpynn G u H cnpaseanuso

paBencTBO (G X H)F*: GF* X HF* , ¥ KJ1acc ¥, Kak

MepeceueHne BCeX TaKux KiaccoB DUTTHHTA X,
U KOTOphIX X*=F*. Kmacc durtuHra ¥ Ha3bIBa-
10T KimaccoM Jlokerra [4], ecin F = £,

I'unmore3a Jlokerra [4]. Kaxknprd am Kiacc
OuTTHHTA F ONpeeNsIeTcs Kak IepeceueHrue HEKO-
TOPOr0 HOpMaIbHOTO Kiacca DUTTHHTA W Ki1acca
JlokeTtTa, MOPOXKIECHHOTO F?

Knacc ®@urrusra ¥, yIOBJIETBOPSIOLUIMHA IUIIO-
te3e Jlokerra, OyneM HasbBaTh L-KiaccoM. Ecmm
Ke KJacc F He sIBJIsIeTCs] L-KJIaccoM, TO MBI Oyzaem

HA3BIBATH €ro L -KIaccoM.

[lpumeuatener TOT (hakT, YTO MEPBOHAYATHHO
runore3a Jlokerra Oblna TOATBEpXKICHA Ui Clle-
IOYIOIINX OTAENBHBIX CITydaeB JIOKAJIbHOTO Kiacca
Owurtrnra: HacienacrsenHoro (bpaiic, Kocen, 1975 r.,
[5]), xnaccoB Buma XN, XSnSnR (betimneman, Xayk,
1979 r., [6]), xnaccoB Buma X(Nper SaSaR) (Jepk,
Xoykc, 1992 r., [7]). s TpOW3BOSBHBIX JIOKAJTh-
HBIX KiaccoB DUTTMHra yKa3aHHas TUIOTE3a IOM-
TBEp)KACHa B paszpeliuMoM ciaydae B 1988 romy
H.T. BopoObeBbiM [§] 1 B MpPOM3BOILHOM CiIydac B
1996 romy l'amnemxu [9]. Kpome Ttoro, E.H. 3a-
necckoit coBmectHo ¢ H.T. BopoObeBbim [10] Oblia
noATBepxkaeHa  rumnore3a  Jlokerra e -
JIOKAJIBHBIX KiaccoB (UTTHHIa 3aJlaHHOM XapakTe-
PHUCTHKH, TIPUYEM 3TH KIJIACCHI SBILSUIHCH KIIACCAMH
Jlokerra. Bmecte ¢ tem beprep u Koceu [11] ycra-
HOBWJIH, YTO OTO IIPEAINONOKEHHEe HEBEPHO IS
HEJIOKAJIbHBIX KJ1accoB OUTTHHTA.

3amMeTHM, 4TO ceMeicTBO KinaccoB JlokerTa 00-
IITUPHO: OHO COJIEP)KUT HACIEACTBEHHBIE M 0000-
IIEHHO HacleJICTBeHHBIe Kilacchl DuTTHHTA (Kiac-
cel Ouiepa), a Takxke Kinacchl GUTTUHTA, 3aMKHY-
TBIE OTHOCHUTEIBHO TOMOMOP(HBIX 00pa3oB WIH
KOHEYHBIX MOANPSIMBIX MPOW3BEAEHUH (B YacTHO-
cte, popmanun OUTTUHTA).

Beuny pesynprata epka m Xoykca X.6.1 [7]
€CTeCTBEHHO cleayionee 0000mEeHe THITOTEe3bI
JlokerTa ¥ NOHATHSA L« -KJ1acca.

Lx-runore3a. [lycmo X u ¥ — kraccvt QummuHn-
ea, npuvem ¥ S X. Knacc @ummunea ¥ yooeie-
meopsem zunomese Jlokemma 6 X, eciu cnpageo-
JIUBO PABEHCNEO

Fam F* N X,
Knacc ®@urrunra £ torga Mel OyaeM HasbIBaTh

Lx-KJIaCCOM.

Opnnako mpobiema onucanus kinaccoB OurTun-
ra, He ABIIIOIUXCS Kimaccamu JIokeTTa M ynoBie-
TBOpSAMOIIMX TrunoTe3e Jlokerra, ocTtaercs MoO-
NpeXHeMy akTyalbHOH. B manHO# pabote omuca-
Hbl HOBBIe Kiaccbl DUTTHHTA, HE ABIAIOLINECS
kiaccamu JIokeTTa U yIOBIETBOPAIOIINE TUIIOTE3E
JlokerTa, a Takke MOCTPOEH HOBBII KOHTpIPHUMED
k runorese JIokerTa.

1. BcenoMorareibHbIe pe3yJabTaThl

Teopema 1.1 [4, c. 164]. Eciu F — Hexomopoiii

knacc Qummunea u X — HACLIYEHHBIN PAOUKATL-
Hoitl 2omomop, mo (FX)* = F*x.
Teopema 1.2 [7, c. 682]. [lycmp X uY — Kaac-

col Qummunea. Cnpagednusvl ciedyoujue ym-
8epIcOeHUs:

1) ecmrxCY,mox* SY*ux, SV,
2) (s =X =), EXEX* = )* =(C)*;
3) FcrY;

4) ecau I% liel — mmuoocecmeo nenycmolx
knaccoe Qummunza, mo ((\Fj)*= NF*.
icl iel

Teopema 1.3 [7, c. 757]. Ilycmv p u q — pas-
Juunvle npocmule yucaa. To2e0a SqSpLs,.

Teopema 1.4 [7, c. 762]. Knacc Qummunea F

yooenemeopsem eunomese Jlokemma moz0a u
MONLKO mo2oa, ko20a F,= F* N S,.

Teopema 1.5 [12, c. 106]. Ilycmb knaccor Qum-
muH2a X u '\’ maxoevt, 4mo X AGIAemcs. -K1accom, a

Y — HacvlweHnas paoukaibHas popmayus, mo20a
ecnu knacc X*Y A6nsemcs L-K1accom, mo u Kiace
X4 Y A6nAemcs L-K1accom.
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2. O runore3ze Jlokerra s kjiaaccoB dut-
THHI'A, He SIBJAI0IKXCH Kiaccamu JlokerTa

[Ipo6iema ommcanmst kiaaccoB OUTTHHTA, yIOB-
JIeTBOpSAIOUINX runore3e JIokerTa u He SABIAIOLUINX-
cs kinaccamu JIokeTTa, ocTaeTcsl MO-NPEKHEMY aK-
TyanbpHOH. Cienyromas TeopeMa J0Ka3aHa B KJlac-
C€ S BCEX KOHEYHBIX pa3pelIMMbIX TPy,

Teopema 2.1. [lycmo ¥ = (Spm)yY, 20e Y —
JoKanvbubld  kiacc  DummuHea  maxou,  Ymo
SmNY = (1). Tozoa ¥ — L-knacc, komopwiii He 56-
nsiemest knaccom Jlokemma.

JHokaszaTenbcTBO. Tak Kak Spp U Y —

JIOKaJIbHBbIE KJIacchl PUTTHUHTra, TO W3 TOTO, YTO
MPOU3BEAEHUE JOKAJIbHBIX KiaccoB DUTTUHTA SIB-
JSIETCS JIOKAIbHBIM Ki1accoM DUTTHHTA, Spr ' SAB-

nmsgercsa L-knaccoM. Ho Sy — knace Jlokerra, cie-
JI0BATENbHO, (Spr)™Y sABNAETCA L-KnaccoM. Takum
oOpa3om, 1o Teopeme 1.5, BBHAY TOTO, UYTO Spg —
L-KJacc, Y — HAcChICHHAs paJuKanbHas (popma-
1, (Spr)Y TaKKe ABIAETCS L -KIACCOM.

OcraeTcsl MOKa3aTh, 4YTO KJacC F HE SBISCTCSA
KiaccoM JIokeTTa, T.€., 4T0 FAF™.
Ecau nmpegnonoxuts, uro ¥ — knacc Jlokerra,

10 (Sp)xY = ((Sm)xY)*

Ho Ttorma yuutsiBasi, 9m0 Y — HaChIIEHHAs pajlyi-
KabHas popmarust, To o TeopeMam 1.2 u 1.1 umeem

((Sm)x)* = ((Sw))™Y = (SR)*Y =smY
U CIIPABEUTMBO PABEHCTBO Sz Y = (Spr)x Y-

Tak kak Spg
(SR)x =SmN S,

SABJIIETCSI (L -KJIAcCOM, TO

CrenoBatenbHo, (SN Sy) Y =SmY.

Ho torma BBHmy TOro, 4T0 Y — HACHIIIEHHAs
paauKkaibHas (Gopmaius, CIeayeT, 4To
(SRNSYY =sSrY NSLY-
3HauuT, Spr Y N S,Y = Sgr Y, U NOITOMY

SmY c SiY-
OueBuHO, UTO S ,r & S, Y-
CrnenoBaTelibHO, CIIPABEINBO BKIIFOUYCHHUE:
SR N SeSm E S« NS, Ser.

SAcHo, Yo Sy N SSm = Smw

U S,Y N SeSm = Se (Y N Sw) = Sy, TaK Kak

Y N S = (1) no ycnosuro.
CrnenoBatenbHO, S © S,

[Tocnennee mpOTUBOPEUUT TOMY, UTO IO TEOpE-
Me 1.3 S, € S,. 3HAUHT, Hallle MPEANOIOKEHIE

HeBepHO M Kiacc DuTTUHra F He SBJSIETCS Kilac-
com Jlokerra.

Teopema qokaszaHa.

3. Kourpnpumep k runorese Jlokerra

B pabore [11] Beprepom u Koccu nokazano cy-
IIeCTBOBaHUE KiaccoB JIokeTTa, KOTOpbIE HE SIBIIS-
10Tcsl Kiaccamu Puiiepa (B 4aCTHOCTH, HEIOKATBHBI)
U JJ1sl KOTOPBIX TUnoTe3a JIokeTTa HeBepHa.

B pa6orte [12] OpUTO TOKA3aHO, 9TO HE KaXKIIbI
pa3peIIMBbIi P-IIOKAIBHBIN Ki1acc DUTTUHTA SBIIA-
ercs L-kimaccoM. B naHHOM pasnene ¢ MoMOIIbIo
VKa3aHHBIX PE3YJIbTaTOB MBI TOCTPOUM HOBBIN
npuMep paspemnMoro kiacca PUTTHHTA, OMPO-
Beprarouuii runoresy Jlokerra.

JJ1s mOCTPOEHUS TAKUX KIIACCOB OyIeM HCIONb-
30BaTh KOHCTPYKLMIO Kiacca DuTTHHTa, Tpeano-
skeHHyto beprepom u Kocen [11].

ITycts R — skcTpacnennansHas rpymmna nopsiaka
27 u sxcrioneHTs! 3 1 W — TOUHBIH HEMPUBOAMMBIN
R-momyne Hanm monem GF(7) pasmepnoctu 3. U
mycte Y=WR. O6o3Haunm yepe3 4 Tpymmy aBTO-
mopdusmoB rpymnsl R. Ilycte B=Ca(Z(R)), Q —
HOATrpyINa KBaTepHUOHOB rpynmbl B u X=Z(Q)Y.

Cnenys [11], ompeaenuM kiacc ¥ CIEIYIOIIUM
obpazom:

F= (G I 02(G|0{2’3}(G))ESnDO(X))mS';SSSQ,

rie Do(X) — kimacc Bcex KOHEUHBIX MPSIMBIX MIPOU3-
BEJICHUI N30MOPGHBIX KOITUH rpynmbl X.

B pabote [11] moka3zaHo, 4To KJlacC F SBISCTCS
KjaccoM JIOKeTTa M He YJIOBJIETBOPSET TUIIOTE3E
Jlokerta [7, ¢. 773]). Hamm B kitacce S BceX Ko-
HEYHBIX pa3pemIuMbIX TPYII JOKa3aHa CIeIyIoIIas
TeopeMa.

Teopema 3.1. Ilycmo + = F,Y;, 20ei €l u ¥ —

KOHCmpyKyusi kiacca @ummunea, npeoioNceHHas
Bepzepom u Koccu 6 [10] u { i |1 €1} — cemeii-
CMB0O HACBIYEHHBIX PAOUKATILHBIX  20MOMOPGhO8
makux, 4mo Yiﬂ\(J:(l), a UielYi = €. Toeoa naii-
Oemca maxoe | € I, umo xracc Qummunea H He

yOoeﬂemeopﬂem eunomese Jloxkemma.
HJoxkaszaTenscTBo. MeronoM OT IPOTUB-

Horo. [TpeanosioxuM, 4To Al KaKI0ro i €1 xmacc

@urruHra FY; asasgercs L-kinaccom. Torma co-

rnacHo TeopeMe 1.4 (FiYi)x = (FaY)* N S, s

Kaxzoro i€l.
Tax kak Yi— HACBIIICHHBIN PaJUKaIbHBINA TO-

mMomopd st aroboro i€l, a F, — kimacc OuTTHHTA,
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10 1O Teopeme 1.2 mmeeM (F,Yi)* = (Fy)*Yi mmsa

Kaxmoro i € I.
ITo BTOpOMY YTBEPKICHUIO TEOPEMEI 1.2 TIoITy-
auM: (Fe i)™ = (Fa)*Yi =F*Yi ans xaxoro i € I

Torpa, Tak Kak F,Y; i Kaxaoro i€l apusercs

L-KknaccoM (M0 MPEATOJIOKEHHUIO) W, YYHUTHIBAs
HOCJEHEE PABEHCTBO, IOIy4aeM:

Niel(FaYi)w = Niel(F YD * NS, = Niel((Fi YY) *NS,)
= Nia(FFYiNs,) =Nia(F*Y)NS 4.
Tak kax

Nier Yi = (1), To Nigi(F*Y)NS, = F*NS,.

OxonuarensHo uMeeM Nigl(FyYi)x = FFNS,.
Hoxaxem Teneps, 9To Niel(FiYi)x = Fa-
BBuny ytBepxkaeHus 2 Teopembl 1.2 umeeMm

(F*\(i)* C F.Yi Al KaKI0ro i€l. CnemoBarensHO,

Niet(FaY )% € Niel(FaYi) = Fu (NieYi) = Fue

Takum 06pazoM, Niel(FuYi)x € Fa-
C npyroii CTOpoHbl, ¥, S F,Yi LI KaxKI0ro
i€l. Toraa o yreepxaeuuto 1 Teopemsr 1.2

(F*)* c (F*Yi) *

JUTa Kaxxaoro i€l.
[lo BTOpOMYy yTBepKAeHMIO Teopembl 1.2
(Fa)x = Fuo TOTIA e © (F,Y0)s A718 Kaxkzoro i€l

CrenoatenbHo, Fy € Niel(FYi)-

Takum 00pazom, u3 BKJIFOUEHH I
miEI(F*Yi)* CEF.uF & miEI(F*Yi)* CIenyeT, 9TO

Niet(FY D)% = Foxr

N3 paserctB  Nig(FFY)NsS, = FFNs,

1 Niel(FiYi)x = Fx CHEIYET, uTo F¥NS, = .
Beuny pesynsrata beprepa—Koccu [11] ato mpo-

THUBOPCYHUT TOMY, YTO F SBIISACTCS L -xmaccom.

CrnenoBaTenbHO, Hallle MPEANoIoKeHne HeBep-
HO, U CyIIECTBYeT Takoe IEl, uTo kmace Y ABA-

ercsa L -kmaccom.
Teopema joka3ana.
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