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I1. 1. BapLIIHOBeH (Hau. aBuau. yu-t, Kues)

BECKOHEYHBLIE I'PYIIIIbI
C JONNOJHAEMbIMU HEABEJ/IEBBIMMU ITIOAI'PYIIIIAMMU

We obtain a description of locally finite A-groups with complemented non-Abelian subgroups.

HaBenmeHo onuc JTOKaJbHO CKiIHUEHHIX A—prﬂ 3 IONNOBHHOBAaHUMU HeabelIeBUMK l'IiJIprl'IaMI/I.

1. Beepenme. Ilogrpynma A rpynmsl G HasbiBaeTcs gononHseMoin B G, ecnmu B G CylIecTBy-
eT Takas nogrpynna B, uro G=AB u AB=1. KoHeuHble rpynnbl ¢ AOMOIHSIEMBIMUA MOATPYII-
namu uszyvan ®. Xosn [1]. ITpousBosbHbIE (KaK KOHEYHbIE, TAK U OECKOHEUHbIE) IPYNIbI C TAKUM
CBOICTBOM, TOJIyUYUBIINE HA3BAaHUE BHOJHE (DAKTOPU3YEMBIX, ObIIM MOJHOCTBIO ONUCaHbl B [2] (cM.
takxke [3, 4]). CyxkeHue cucrembl JONOJIHAEMbIX NOACPYII OT BCEX MOATPYII FPYMIbI 0 CUCTEMBbI
abeneBbIX MOArPYNN He NMPHUBEJIO K PACIIMPEHHIO Kjlacca BMOJIHE (pakTopu3yeMbix rpymm  [5, 6].
EctecTBeHHO BO3HMK BONPOC 00 M3yUYEHUU HEaOeseBbIX TPYNI C OMNOJHAEMbIMU HEAOEJIEBbIMU NOJI-
rpynnamu, nocrasineHHslii C. H. YepHukosbiM B [7].

B pasnble rofipl paccMaTpUBAIOCh BIMSIHUE JIOTIOJNHSIEMOCTH CHCTEM MOATPYMI, OIM3KKUX K CHC-
TeMe HeaOeJIeBbIX NOArPYII, HA CTPOEHUE TPYIIbI, IPEXKIE BCErO HELUKIMUecKux [8], anemeHTap-
HbIX abesieBbIX Heuuknaudyeckux [9] u Henpumaphueix [10, 11]. HecMoTps Ha TO, 4TO rpynmbl yKa-
3aHHBIX KJIACCOB MMEJH OOJIbIINE Pa3NiMs B CTPOSHUH, HEKOTOPBIE OOIMe MOAXOAbI MPU U3yUeHNN
TaKWUX TPYMI COXPAHSIUCE.

B pa6orax asropa [12 — 14] u3yyanuch KOHEUHbIE TPYMNIbl C AONOJHIEMbIMU HeaOeNeBbIMU
noarpynnamu. Oka3ajlock, B YACTHOCTHU, YTO OHU Pa3pelUIUMbl U UX CTYNEHb Pa3peLIMMOCTH HE Mmpe-
BblIIAET yncaa 3. V3ydeHbl Takxke JIOKAJbHO KOHEUHbIE HEHUIIBIIOTEHTHBIE FPYIIbI C JONOJHIEMbI-
MU HeabeJeBbIMU TOATPYIIAMU, cofiepKaliye HeabesieBbl CIIIOBCKUe nmoarpynmbl [15]. B Hactos-
el paboTe paccMaTpUBAOTCS JIOKAJIBHO KO HEUHbIE HEHWIBIIOTEHTHbIE TPYINIbI C JONOIHSEMbIMA
HeaOeJleBbIMM MOArPYINIAMU, HE COfEpKalue HeaOeseBbIX CUJIOBCKUX noarpymn. MWx crpoenue
OTMCAHO /IO OMPEJIENSIONNX COOTHOIIEHN!. Taknm o6pa3oMm, pe3ynbTaThl paboTsl [15] n HacTosen
CTaThbU JAIOT OMNMUCAHME JIOKAJIBHO KOHEUHbIX HeaOeJeBbIX IPYMI C AOMOJHIEMbIMU HeaOEeseBbIMU
NOArpYIIAMU.

W3 nosyyeHHbIX pe3yJbTaTOB CIEAYET, YTO CPEAU HOBBIX FPYII HAaUOOJbIIEE CXOACTBO C BIIOJIHE
(pakTOpU3yEMBbIMU TPYyNNaMU COXPAHWJIU CPYyNNbl C OECKOHEYHBbIM a0eNeBbIM KOMMYTAHTOM: JJIsI
TaKUX CPyNI HEOOXOAUMBIM YCJOBUEM JIONMOJHAEMOCTU HEabeNeBbIX MOArPYII SIBJASETCS AOMOJHSEe-
MOCTb LIOKOJISI TPYMIbl U PA3JI0KUMOCTb €r0 B NPSIMOE MPOU3BEACHUE MUHUMAJIbHBIX HOPMAJIbHBIX
penutenen rpynnbl. [lonsiTue nokossa BBefgeHo P. Pemakom u ucnosnbszoBanock C. H. YepHUKOBbIM
NpY PacCCMOTPEHMM HOBBIX XapaKTepu3aluuil BMoJjiHe pakTopuiyembix rpynn [16]. Ormerum, 4to
b. 1. Muienko [17], He ucnonb3ysi CTPOEHUS FPYII C JOMOJIHSEMbIMU HEaOEJIEBbIMY NIOATPYIIAMH,
MoKa3al, 4TO B OECKOHEYHO! JIOKAJIBLHO CTYINEHYaTOl HeabeneBoil HeuepHUKOBCKol rpynme G u3
YCJIOBUSI [IONOJIHSIEMOCTA B HEell OECKOHEYHBbIX HealeseBbIX MOATPYNN CJAEAYET MOMNOJHIEMOCTb B
rpynne G Bcex HeabGeneBbIX MOATrPYMII.

HepCHeKTI/IBHI)IM B IIJIaHE H&JII)HCIZIHCFO HCCJICJOBAHUA BJIIUSHUA OONOJHACMOCTU CUCTEM MOM-
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448 I1. 1. BAPBIIIOBEILL

IPYyII HA CTPOEHUE IPYyIIbI, 10 MHEHUIO aBTOPA, MOIJIO Obl ObITh U3yUYEHHUE FPYIII C JONOIHSIEMbIMU
HEMETALMKINYECKUMU NTOATPYIIAMUA.

2. IlpenBaputensHbie pe3yabTaTtbl. Ilyctb G — mpou3BosibHasl HeabeneBa rpymmna, HMero-
mast cleayromiee CBOICTBO: Mobas Heabenesa moarpymna 3 G pomonHsiema B G . Torja Bce He-
abeneBbl MOArpyNIbI 1 HeabeneBbl (PaKTOP-rpynnbl Tpynmbl G, a TakXke BCE MPSMbIe MPOU3BEACHUS
Buga G X H , e H — abGeneBa BmosHe (pakTOpM3yemas rpymmna, IMeIoT TO Xe CBoHCTBO. Kpo-
Me Toro, (paktop-rpynna rpynnsl G mo ee HeaGeneBOMY HOPMaJbHOMY JIGUTENIO BIOJHE (haKTO-
pusyema.

Onpepenenue. Caeoya @. Xoary u Tonmy, 10KAAbHO KOHEUHble paspeuumble pynnvl ¢ abe-
AEBLIMU CUNOBCKUMU NOOpYRHaAmu 6y0em Ha3dvieamb A -epynnamu (KaK U 6 KOHEUHOM cayuae).

Jemma 1. B A -epynne nepeceuenue yenmpa ¢ KOMMYMAHMOM MPUSUAALHO.
CrefyeT U3 aHAJIOTUYHOTO YTBEP>KACHUS 11 KOHEUHbIX rpymmn [18].

Jlemma 2 [18]. B xoneunoii A -epynne KOMMYManmol HOPMAALHBIX HOOPYNI OONOAHAEMDBL.

Crienyromiye 4eThIpe JeMMBbI JoKa3aHbl B [15].

Jlemma 3. Ecau 6 Heabeaesoli beckoneunoll Ounapro Koueunoli epynne G ¢ 00ONOAHAEMBIMU
HeabeaesbiMu noopynnamu kommymanm kornewern, mo G =H X B, 20e H — koneunas epynna c
00ONOAHAECMbIMU Heabeae8bimu nodzpynnamu,a B — beckoneunas enoane paxmopudyemas
epynna.

Jdemma 4. Jlokaavho KoueuHnasn Heabeaesa epynna G ¢ 0ONOAHAEMbIMU Heabeae8biMU NOO-
epynnamu e boaee, wem mpexcmynenno paspewuma. Ecau G nuabnomenmna, mo G” =1.

Jdemma 5. Ecau 6 becxoneunoii Heabenegoii A0KAAbHO énoane ¢paxkmopuiyemoii epynne G
00NoAHAeMbL 8Ce Heabeaeabl NOOPYNNbL, MO OHA 8NOAHE (PaAKMOPUIYeMd.

Jdemma 6. Jlokaabho KoHeuHAs He HUABNOMEHMHAS NPAMO HEPASAONCUMAS He 6NOJAHE
paxmopusyemasn pynna G ¢ OECKOHEUHBIM KOMMYMAHMOM U OONOAHACMbIMU Heabeaesbiml
noopynRnaAMu  CoOepHcUM OeCKOHEUHYIO MAKCUMAALHYIO ADEeAe8Y HOPMAAbHYI) NOOPYNNY KOHeU-
HO20 uHoekca.

3. BeckoHeyHble HEHIJIBNIOTEHTHBIE A -TPYNIBI C TONOJTHSIEMbIMH HealeleBbIMH MOATPYII-
namu. CTpoeHue JIOKAJIbHO KOHEUHbIX FPYIII TAKOTO BU/IA OMUCKIBAET CJIEMIYIOIAsl TEOpeMa.

Teopema 1. B .i0xkaabHo KoHeuHoll HeHuabnomenmuoll A -epynne G moz0a u moavko moz20d
oonoansaemvl 8ce Heabeaedbl nooepynnel, koeoa G=H X B, 20e B — enoane gpaxmopusyemas
abenesa epynna,a H — epynna 00H020 u3 ciedyrowux munoes:

1) H — Heabeaesa énoane pakmopusyemasn pynna;

cl=4", e

2) H=K < c> , K — abenesa nopmanrvnas enoamne cpakmopusyemasn 2pynnd,
€Z(H), |K:Cx({c))|=. g — npocmoe uucao, q&n(K), m — namypaavhoe;

3) H=KX(b), K pazraeaemcs 6 npamoe npouseedeHue KOHeHHbIX MUHUMAABHBIX HOD -
maavubix Oeaumeneii Ky epynnvt H , Ha MHONCUMEAAX KOMOPO0 6HOAHE (akmopusyemas
epynna  (b) u ee cobcmeennbie nodpynnbL OeliCMEYIOM HENPUEOOUMO U  HEMONCOECMBEHHO,
npuuem cpeou noozpynn K, no kpaiineii Mmepe oOHa umeem Henpocmoil NOpAooK , d npo u3-
gedeHue nooepynn Ky, umerowux o0u HaKosble NOPAOKU , ABAAEMCA CUAOBCKOI NOOPYNNOIL
epynnvt H

4) H=KX({b)*(a)), 20e b1=da" =1, a'ba=b*, o' =1(modq), K pazaaeaemcs
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8 NpAMOe NPOU3BEOCHUE KOHEUHbIX MUHUMAABHBIX HOPMAAbHbIX Oeaumenei Ky epynnot  H,
| Ko | ecmb aubo npocmoe uucao, u moeoa (K, ,bl=1, Ky (a) — neabeaesa epynna, wubo r-sn
cmeneHb NPoCmo20 YUCAd, OMAUYH020 OM q U T cpedu nodzpynn K, no kpaiineii mepe 00Ha

umeem nenpocmoii nopadok ; ecau |Ky|=p", mo saemenmor a u b Oeiicmeytom na K,

cAedyouuUM 00pa3oM:

0 1 0 0

(0] 0 0
0 0 1 0

0 (0% 0

b = s a= B

0 0 O 1

0 0 ol
1 0 O 0

loy| =g, of =ay,...,00 =0, npuven p*> —1 Odeaumcsna q .

Jl1s jokasaTenbCcTBa TeopeMbl 1 HaM NOTPeOYIOTCS €1Lle IBE JEMMBI.

Jdemma 7. Ilycmv H — 10KAAbHO KOHEUHAA HEHUALNOMEHMHAA NPAMO HEPASAOHCUMAS HE
6n0AHE PAKMOPUIYEMAR PYNNA C OECKOHEUHBIM KOMMYMAHMOM U OONOAHAEMbIMU HeabeAe8biMU
nooepynnamu. Ecau cunosckue nodepynnvt u kommymanm H’ epynnoi H abeaeevr, mo H —
beckoneunas pynna muna 2 uau 3 meopemwt 1.

Hokazameavcmeo. beckoHeuHOCTh rpynnsl  H  cieflyeT U3 OECKOHEUHOCTU €€ KOMMYTAaHTa
H'.

l. Mycts C=Cy (H’). Torna C<H u H’ c C. Mokaxem, uto C — aGenesa rpynna.
Heiicreutensio, C' c H' < Z(CH (H’)): Z(C). Beunynemmbr 1 C'=1.

CornacHo nemme 6 rpynma H  cofepXUT 6ECKOHEYHYI0 MaKCUMaNbHYIO a0eJieBy HOPMAIIbHYIO
noprpynny K koneunoro mupekca B H . Ilycte CK =T. Torpa BeiencTBue abeneBOCTH HOP-
manbhbix noarpynn C u K xommyraut T’ copepxkurcs B ux nepeceuenun: T C K(1C=K;.

Ho K;=(KNC)cZ(T) wn,snaunr, T'c Z(T ). B cuny nemmsr 1 T’ = 1. WUraK, nenrpanu-
satrop C=Cp (H’) abenes uumeer B rpymne H KOHEUHbI MHIEKC.

Mycts x ¢ C. Torna nogrpynna C (x) HeaGeseBa, IPUUEM X MOXHO CUMTATh JIEMEHTOM
o
npuMapHoro nopsyika, Hanpumep p%, o >1. Eciu C(x)=H, TO CUJIOBCKHE MOArPYNMbI

rpymnbl C 1O yuciaaM g # p  aneMeHTapHble aGenesbl,a [C, xP]1=1. Cneposarensuo, H —

OeCKOHEUHasi rpynna Tuna 2 Teopemst 1.
Ilyctb

C(x)#H. (1)
Torna noprpynna C ( x) pomonnsiema B rpynne H . Ecim

H=(C{x))X\L, ()
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450 I1. 1. BAPBIIIOBEILL

To L — BnonHe gakropusyemasi abenesa rpynna, [C, L]#1. Ilockonbky B mpeAbliylUX pac-
CY>KeHUsX, HauuHasg ¢ (1), SIEMEHT X MOXHO 3aMEHUTh 3JIEMEHTOM U3 NOArpynnbl L , MOXHO
CUMTATh, YTO X WMEET MPOCTOi Mopsiiok. (L, x) =D — KOHeuHass A -rpynna u B CHIL JIEMMbI 2

D=D"X\M, rne M — aGenesa rpynna. IIpu stom npoussefenue noarpynn C u D paBHO
H, D'c H cC, suauur, H=CD=CD'M =CM . Ho cornacro (2) unpekc |H:C|=|L||x|.
Hanee, D’ C, L(C=1, cnegoBarensho, D'(1L =1. Ilpu stom D’L # D, 3uauur, D =
=(D’L){x) u |D:D’'|=|L|

x|. Orcrona cnepyer,uto H =C X M.

Ecin y e M, 1o nogrpynna C(y) HeaGesneBa u, 3HauuT, fononusiema B H . Orcrona BbiTe-
Kaet, uto noarpynna (y) pomonnsema B H , asuauur,uB M . Takum o6pasom, M — aGeseBa
BIOJIHE (DaKTOpU3yeMasl FpyNIa.

Ecmm C — He BmosHe hakTOpm3yemas rpymma, To mycTb R — He 3jeMeHTapHas abeneBa Ko-
HeuHas npumapuas nogrpynna uz C, f — takoii snementus M , uto [R, t]|# 1. W3 onucanus

KOHEYHBIX A -TpYIII C JONOJIHSeMbIMU HeabesieBbIMU noArpynnamu [12, 14] ciegyer, 4TO CUIIOBCKUE
noprpynnel rpynnbl (R, ) aneMeHTapHble aGeneBbl. W3 MOIyYEeHHOTO MPOTHBOPEYMS CIIEYET,

gyro rpynna C abeneBa BroJiHe (pakTOprzyemas.
2. Iokaxem,yroeciu X< H, XcC, 10 (XM) =X

HeiicTBUTENBHO, 11 peAnoiokum, uto (XM) # X . Slcho, uro (XM) < X. Ecmm x; €
e(XM)Y, x,€X, x, €(XM)', 1o B koHeuHo# rpynne (x|, Xo, M ) UEHTp HETPUBUANIEH U CO-
nepxurcsi B C . Tormawmuenrp Z(H) rpynnei H werpuBuanen u couepxkurcs B C . Orciona
B CHULY JIEMMbI | ciiefyeT npsiMasi pa3ioskumMocTts rpymnbl H . 3uaunr, (XM) =X .

B uactHoctu, H' =C .

3. Ilockoneky rpymna H mnpepmomaraeTcs He BIOHEe (haKTOPU3YEMOM, OHAa COJIEP>KUT KO -

a

HeuHyto rpynny Muepa — Mopeno W ¢ |W’|=p“, rne a>1. PaccMOTpUM KOHEUHYIO MOJI-

rpymny U =(W’, M). Takkak Ny (U')2C u Ny(U')oM, to U’ <H. Torpa us yr-
BEP3K/IECHUsI TyHKTa 2 HACTOSIIErO JI0Ka3aTenbeTBa caenyer, uro (UM ), =U’". Nycrp X, —
NIPOU3BOJILHOE KOHEYHOE MHOXeCTBO aementoB u3 C. Iomrpymma Uy =(X,, M ) KoHeuHa,

Uy NC=Cy < H wu,3naunr, B cuy yreepxkenus nynkra 2 Co = (U, ), .

Paccmorpum moarpynny B = ch Cy , mopoxpenHyio Bcemu noarpynnamu  C, . OmHa, oue-

BUJHO, HopMasibHa B H  m copiepxkutca B C . Ilockonbky 060w anemMeHT 3 C cOfepsKUTCS 110

KpaiiHel mepe B ogHoM MHOKectBe Cy , To C < B. 3Hauut, C = ch Co, . Orcrofa ¢ MOMOIIBIO

TPAHC(PMHUTHON MHAYKUUU U YTBEPXKJEHUS MYHKTA 2 HETPYAHO MOJYUYUTh PA3JI0KEHUE NOArPYMNIbI

C B npsiMOE MPOU3BE/ICHUE KOHEYHBIX HOPMaIbHBIX iesureneit rpynnbl H . Ecim Cp — mo6oii
u3 HUX , To  CgM — KoHeuHas HeaGeJeBa IPyNna ¢ ONOJHAEMbIMU HeaGeJeBbIMU MOJIPYIIaMy.
ITpumeHsis KO BceM TakuM HOArpymnnam teopemy us [14], nonyuyaem, uto H — OeckOHE4Has rpyn-

na Tuna 2 uiam 3 teopemsl 1.

JlemMa gokazaHa.
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Jdemma 8. IIycme H — 10KaAbHO KOHEUHAA HEHUALNOMEHMHAA NPAMO HEPASAOHCUMAR He
8NOAHE (hakmopusyemas pynna ¢ OeCKOHeUHbIM KOMMYMAHMOM U OONOAHAEMbIMU Heabenesbimu
nooepynnamu. Ecau cunrosckue nooepynnvt epynnot H — abesesvl, a kommymanm H' neabeaes,
mo H — beckoneunas epynna muna 4 meopemvi 1.

oxazameabcmeo. BeckoneuHoCTb rpynnbl  H  ClelyeT n3 GeCKOHEUHOCTH €€ KOMMYTAaHTa
H/

1. Oycte C=Cy(H”).Torna C<H u H” c C. Tlokaxem,uro C — abenesa rpynna.
Heiicteurensho, C'c H” ¢ Z(Cyr (H”))=Z(C). B cuny nemmbl 1 C’ =1, aB cuity nemMmbl

6 rpynmma  H  copepXuT OGECKOHEUYHYI0O MaKCHUMaJbHYIO abeseBy HOpMajbHyio noarpymmny K
KoHeuHoro uHaekca B H . Ilycte CK =T. Torpa BcneacTBue abejaeBOCTH HOPMAITBHBIX MOATPYTIT
C u K xommyraur T’ copepxurcs B ux nepecevenun: 1 'C K(1C=K;. Ho K;=

=(KNC)cZ(T) n,3nauur, T'cZ(T). Cornacro nemme 1 7’ =1. WUrak, nogrpynna 7T
abesieBa, coiepkutT kommytant H” u umeer B rpynne H  koHeuHblil ungekc. ClieoBaTesbHO,
T cCyx(H”) w,s3naunr, yenrpammzarop N =Cy (H”) umeer B rpynne H KOHEUHbI HHJEKC.

3ameTuM, 4TO B cuily JemMmbl 1 N siBisiercst abenieBoii rpynnoii. OTcrofa U U3 AONOJHSIEMOCTU B
H neabGeneBbIX MOArpYyNN ciaeayeT, 4yTo (aktop-rpynna H/N HeabeseBa BHOJHE (haKTOpU3yeMa.

Ilycte X; — HOpMasbHas MOATpPYIMIA NPOCTOro Mopsiika p B ¢akTop-rpymne H/N, a X

— ee npoobpaz B H . Tlogrpynna X HeabGeneBau jgononHsieMa B H . Ecom H =XXY, To
nogrpynna  NY umeer npocroii uagekc B H . Ilycte te€ H, t¢(NY). Torma N(Y,1)D

O(NY)(t)=H . Hoarpynna R=(Y, t) KOHEuUHa U, OUEBUJIHO, HeabeseBa. [lockombky R” C
C H” c C wu B cuny nemmMbl 2 KommyTadT R”  pomosiasiem B R, Hanpumep, mogrpynnoit U , 3a-

MeHuB R Ha U, He Tepsisi OOLIHOCTU, MOKHO CUMTaTh R [BYCTYNEHHO pa3pelluMOil IpyIIoN.
CornacHo gemme 2 R=R’N\ D, a u3 onucaHusi KOHEUHbIX A -IpyII C JONOJHSIeMbIMU Heale-

JeBbiME Tofirpynmamu [14] ciegyer, uto R’ — BrosHe (pakropusyemas abelsieBa rpyIia.
Hanee, R — mucnepcusHas rpynna. I[lycte R; = P, X\ D, rne P, — cujioBckas p; -NOArpyn-

ma rpynnel R’ . Vcnonb3yst pe3ynbTathl paboThi [14], MOXKHO pa3ioxuts P B mpsiMoe mpou3Be-

JIEHNE MUHMMAJILHBIX HOPMAIBHBIX flesuTeneil rpynnbl  R. Ecmu P — opguH u3 HUX , TO
(NNP)<R. 3nauur, 6o P, N, mbo P (IN =1. Tak kak cpakrop-rpynna H/N Broa-

He (pakTopH3yema, OTCIOf|a CIIeflyeT, YTo R’ pasjaraercsi B MpsiMOe MPOM3BEJIEHNE HOPMAJILHBIX B

R noarpynn npocThix nopsiikos. He Tepsist 0GIHOCTH, MOXKHO cunTaTh, uto N (1R =1.
2. Mokaxem, uroecit X <H', XC H”, 10 (XR') =X.
TeiicTBTeNbHO, NpennonoxuM, uro  (XR') # X . Scuo, uro (XR') € X. Ecm x €

e(XR'), x€X, x;&(XR), 0B KoHeunoii rpymne {x;, X,, R’) LEHTp HeTpuBHANCH U

conepxkurcsi B X . Torpa m uenrp Z(H’) rpynnet H’ HetpuBuasneH u copepxurcst B H” .
[onyunnu npotusopeuue ¢ nemmoii 1. 3uaunt, (XR’ ), = X . YTBepxKJieHue 10Ka3aHO.

7
U3 Hero, B yacTHoCTH, cniepyet, uto H” =(H'R’) .

3. Oycrs ye H”, [y, R’]#1.Torna W =(y, R) — ueaGeneBa koueunas rpynmna. 1# L =
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452 I1. 1. BAPBIIIOBEILL

=(H”"NW)<W, u,3nauur, Ny (L)2R. Ho Lc N, a N — a6enesa rpynna. [lockonbKy
H =NR, L — KOHeYHbI!i HOPMAJIbHBII AeJuTeNb Tpymnbl  H , copepxaumiics B H”. Torpa B
CWJIy yTBEp3K/IEHMsl TyHKTA 2 HACTOSILEro jokasarenbctsa (LR’ ), = L. Bcnexcrsue BbIGOpa

noprpynnel R nepeceuenne L()R=1. Paccmorpum noprpymny M = LA\ R. HerpynHo yGe-

IUTBCA, YTO
M =M">(R'X\D),

me M”=L. loarpynny L MOXHO CUATaTh, 63 MOTEPH OOLIHOCTH, MUHUMAJIbHBIM HOPMAJlb-
HbIM JleauTtenieM rpynnsl H  (a 3Hauut,u M ).

Torpa Ha OCHOBaHUU Pe3yNbTaTOB padoThl [19] cunosckue nogrpynnsl rpynnel M, a 3Ha4uT, U
D snementapHble aGeneBbl. CuienoBarensio, R = RN\ D — Bronne (akropusyemasi rpymnmna.
Torpa ecnn nepecevene N (VR #1, 1o ero gononnenne B R pononnsier N B H . He tepss

OOIIIHOCTH, MOXKHO CUMTATD, 4YTO

H=NXR.

Kak nokasano B [19], M"R’ — Bnonue dakropusyemas rpynna, |R’|=¢q, |D|=r, |M"|=

=p', e p, q, r — pa3IMUHBIE IPOCTbIE YKMCa. Takum 06pazoMm,
H = Nx((b)x(c)).

e |bl=q, |c|=r.
IIycte X, — NpOU3BOJILHOE KOHEUHOE MHOXKECTBO 3neMeHToB u3 N . Ilogrpymna Uy =

=(Xqy, b, ¢) xoneuna, Uy (V1N =Cy < H wu,3HAuUT, U3 yTBEPKJICHUS MYHKTA 2 JI0KA3aTENLCTBA
’
nemmbl 7 caenyet, uto Co = (U, ) .

PaccmoTrpum moarpynny B = ch Cy. , nopoxpeHnyto Bcemn noarpynnamu  Cy, . OHa, o4eBuf-

HO, HopmanbHa B H u copepxurcst B N . Ilockonbky mo00ii anemeHT U3 N COOEp>XKUTCS 1O
KpaiiHell Mepe B OJHOM MHOXXecTBe Xy, To N < B. 3nHaunt, N = ch Cy, . OTtcrofia ¢ MOMOIIBIO
TPaHC(UHNUTHON MHAYKIMU U yTBEP>KAEHNUS MyHKTa 2 HACTOSILEro JI0Ka3aTeIbCTBA HETPYHO MOJTy-

YUThH pa3jiokKeHue noarpynnsl H” B npsiMoe NpOM3Be/IeHNe KOHEYHbIX MUHUMAIIBHBIX HOPMaJIbHBIX
nenureneit rpynnet H . Ecnu Cg — moGoit u3 nux, npuuem Cg < H”, 1o CgR — Koueunas

Hea0eJieBa rpynna ¢ HeabeJaeBbIM KOMMYTAHTOM M [JONOJHSEMbIMUA HeaOeJeBbIMU MOATPYIIAMU.

Ecu xe Cgz H”, 1o [CB’ b] =1 wu,3Hauur, ‘CB‘ — mpocTtoe ynciao. [IpuMeHsist Ko BCeM Ta-
KUM TIoirpynmnam teopemy [14], nonyuaem, uro H = H”R — GeckoHeuHasi rpynna Ttuna 4 teope-
Mbl 1.

JlemMa gokazaHa.

Hoxazameavcmeo meopemot 1. Heobxooumocms. Ilyctb G — JOKANbHO KOHEYHAS! HEHUITb-
NNOTCHTHAas U, 3HAYUT, HeabeeBa rpymnmna ¢ JONOJHACMbIMUA HeaOeIeBLIMUA NnoaArpymniamu. Ecmm
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G = HXB, (3)

rae obe moarpynnel H u B HeaGeneBbl BosiHe (pakTOopu3yemMble, To M rpymna G Takas ke u,
3HAUYUT, IPUHANIEKUT TUIly 1 foka3biBaeMoil TeopeMbl. OTCrOfa BCIEACTBUE HEAOEJIEBOCTH IPYMIIbI
G crnenyeT, 4YTO OfiHAa W3 MOArPYNN, HanpuMep B, B pasnoxenuu (3) siBngeTcs aGeneBOil BHOJHE
akTopuzyemMon, a BTopas, H , — npsiMo Hepas3noXXUMOW HeabeseBoil He BMOJIHE (PAKTOPU3YEMOIi
rpynmoii. Eciu kommytant H’ nopgrpymnbl H  KOHedeH, TO B CHITy JieMMbl 3 H  MOXHO cum-
TaTh KOHeuHOU rpymnoii. Ilpumensisi k. H Tteopemy u3 [14], nonyuyaem, uro H — KOHeuHas rpyn-
ma offHOro u3 THroB 2 — 4 teopembl 1. Ecmm ke kommyrantr H’ moprpynnel H  GeCKOHEYeH, TO
HEOOXOIMMOCTb CIElyeT U3 JiemMMm 7 u 8.

Hocmamounocmsb. 1. Ilycts rpynmna G y[OBIETBOPSET yCJIOBHIO TeopeMbl 1. B cuiy pasio-
xkeHus (3), e B — BnosHe (pakTopusyemas abesneBa rpynna,a H — HeabeneBa rpynma, JocTa-
TOYHO J] 0Ka3aTh JOMNOJIHSIEMOCTh B rpynne H  HeaOeneBblx mogrpynn u3 H . JIeldCTBUTENBHO,
ecim F' — moprpynma rpynmnst G, TO

FB=F((FNB)K)=FK = FxK,

e K — pononnenue nogrpynnsl F (1B B B. C Apyroii CTOPOHbI, 10 CBOCTBY MPSIMOTO MPOM3-
Benenust [20, ¢. 104] FB=(H (\FB)x B. CnenosarenbHo, ecau nogrpyrna  H (| FB - ponosnusie-
mMaB H, To FB, asnaunt,u F ponosnnsiems! B rpynne G . OcTanoch 3aMETHUTb, YTO TPYIIIbI
HNONFB u F OJTHOBPEMEHHO a0eJieBbl U HEAOEeEBbI.

2. JlononHsieMOCTb HeabeJeBbIX MOArPYNI B KOHEYHO! rpynne H Tuna 2 — 4 teopemsl 1 cie-
AYET U3 pe3yabTaToB padoTel [14]. B panbheiem nogrpynny H MOXKHO CUATaTh OECKOHEYHOI, a
B CHJIy JIEMMbI 3 MOKHO CUMTATh, YTO OECKOHEYEH U ee KoMMmyTaHT H’ . JlonmosmHseMoCTh Heale-
JIeBbIX TOArpynn B 6eckoHeyHou rpynne H Tuna 2 Teopembl 1 10Ka3bIBa€TCSl AHAIOTUYHO JIEeMMe
10 [13].

3. Ilycte H — OeckoHeuHas rpynna tuna 3 1 R — ee HeaGenesa noarpynna. Torpa RL =
=LX(RLNP) mno nemme Yepuukosa [16, c¢. 151]. Hycts D = RL(\P. EpuncTBeHHOl He0-
NONHSIEMON Mofrpynnoii B rpymne P siBisiercst ee kommytant  P’. Tlockomsky Cp (L)< P,
1#Cp(L)#P, o P'cCp(L). Cnepoarensto, nogrpymmna RL aGenesa B ciyyae D = P’

U 3TOT Cllyvail HeBO3MOXeH. TakuM oOpasoMm, nogrpynna D pononHsema B rpynne P . IlycTts
P=D-N, DONN=1. Torna H=LP=L(DN)=(LD)N=(LR)N, LRNN=1. Ho

RL =(R(RNL))L=R((RNL)L)=R((RNL)T)=(R(RNL))T = RT =TXR,

e T — pononnenue K noarpynne R()L B L, cOCTaBIEHHOE U3 MHOXKMTEIENH HEKOTOPOIO pas-
JIOXKEHUs MOArpynnbl L B MpsiMoe MPOM3BEfIeHNe HOPMAIBHBIX B H  TOATrpynm MpoCThIX MOPSA-
koB. Orcropa caepyer, uyro noarpynna TN pononHser noarpynny R Brpynne H .

4. Ilyctb H — OeckoHeuHas rpymna tuna 4 u R — ee Heabenesa nofrpynna. Torga umeer
MECTO CJIE[lyIOLIee yTBEPXK/EHUE.

Ins mo6oit HeaGeneBolt rpynnbl R w3 H 1 11060ro MUHMMAaIbHOTO HOPMAJIBHOTO JEJIUTENS
Ky rtpymnelt H , copepxkawerocsi 8 K, mu6o Ky, < R, mu6o Ky (NR=1.

JeiCTBUTENBHO, IPEANONIOXKNAM, YTO K| — MUHUMAJbHBIA HOPMAJIbHBINA IEUTENb rpynnsl H

ISSN 1027-3190. Ykp. mam. xcyph., 2015, m. 67, Ne4



454 I1. 1. BAPBIIIOBEILL

conepxauuiicss B K, npuuem 1# K;(YR=M # K;. ScHo,uro K| WMeeT HENpOCTOil MOPSIIOK.
[ockonbky noarpynna R weabenesa, o R(\(b)=(b;)# 1. Janee, M <R, creposareibHo,
by le1 =M, T1.e. moarpymna b; peiictByeT Ha K| mnpuBoanMO. M3 MOJIyYEeHHOTO MPO THBO-
peunsi creffyeT JOKa3bIBaeMOe YTBEPKACHME.

Hanee, ucnons3yst YTBEp>KACHUE U3 MYyHKTa 4 HACTOSILErO [0KA3aTEJIbCTBA, PACCYXkKIAaeM, KaK
IpY PACCMOTPEHUU Clly4asi TPyNIbI TUMA 3.

5. llyctre H — rpynna tuna 4 1 R — ee Heabenesa noarpynna. HeTpynHo 3ameTwuTh, 4TO
BMECTO JIOTIOJTHIEMOCTH HeabeleBoil MoArpynmnel R B yKa3aHHOH Bblle Tpynmne H  JAOCTATOYHO
AOKa3aTh [OIOJHAEMOCTD B H uoprpymnet  Z(H’)R. Tlo3T0OMy MOXKHO CUMTaTh, 4TO

Z(H’)cR. Hortorma R=Z(H’)XNL, tne L=RNH"(b,a). Urak, 10cTaTOUHO J0Ka3aTh

fononHsieMocTh noarpynnst L Brpynne H” (b, a).

Hockonsky R=Z(H’)NL wu R — HeaGenesa rpynna, to Lg H”. Ecom wn(L)D
o{gq, r}, ronourpynna L Brpynne H”(b,a) pnonomusema,aecu T(L)N{q, r}=3, 10
noprpynna R aGenesa Bonpeku ee Boioopy. Tak kak muoxectsa T(H”), {q} nu {r} nonapuo
HE TEPECEKAIOTCsl, OCTATOCh PACcCMOTpeTh ABa  cayuas: 6o  m(L)N{gq, r}={r}, mbo
n(L)N{q, r}={q}. B nepom cayuae B cuny nonnoii ¢akropusyemoctu rpymnst  H” {b)
noarpynna L ponosnHseMa B rpynne H ”<b, a> . Bo BTOpOM cilyuae BCIIEJCTBUE HEAOEJIEBOCTH
rpymnbl - R nepeceuenne L ()H” werpuBuanbho. Ilycte P — CWJIOBCKasi — p; -NOATPYIIIa
kommytanta H”. Ecou L\ P, #1, 1o nogrpymma L\ P, x(b"), tne (b’) — cunosckas ¢ -
NOArpynna rpynnbl L, HempuMapHa M JIONOJIHSiEeMAa B HENpUMapHO (hakTopu3yemoli rpymnmne

HY <b, a) (3nece Hp — cuioBckas p;-moprpynmna rpymnbl H”). OG03HAunM 3TO JONONHEHNE
uepes Y;. Ecuxe L P =1, Tononoxum Y; =P (a).O603uauum, fanee, yepe3 ¥; npous-
Befienie Y;Py, rme P — CWJIOBCKOE p; -fomonHenne kommyTanta H”. Ouesupno, Y; pomos-
user noarpynny (LN P )x(b’) Brpynne H” (b, a). Teneph HeTPy/HO yGeUThLCS, UTO Epece-

yenue nogrpynn Y; pomonusieT nogrpynny L B rpymne H” <b, a> . JJOCTaTOYHOCTB JJOKA3aHA.
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