YIK 512.54
H. 5l. CYBBOTHH, kawnn. ¢us.-mar, Hayk (Kues. monurexs. w-T)

O cs1a60 HeHTPAJbHbBIX PACHIHPEHHUSIX IPYIN

HceneyioTes HEKOTOpEE CBOMCTBA ¢/1a60 [eHTPadBHEIX PACIIHPEHHI 0 THNepIeHTpansHEIME Qak-
TOp-TPYyNIaMe Mo AApYy. [lokasaHo cymecTBOBAHHE B NEDPHOJHYECKAX TAKHX I'PYNNAX THIEPUEHT—
PaNnLHOTO KOPAAHKaNa H yoTaHOBJIeHA JONOJHAeMOCTE HeKOTOPHIX €ro NOArPYIN B TPYHIe,
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JlocmipKyloTses NesKi BAACTHBOCTI c/1aGo UEHTPaJbHHX POSIHMPEHD 8 riNeplleHTPalbEHMA (ak-
‘TOp-rpynamH no sapy. Hosesena nasBicTe y NMepiofHIHEX TaKHX TPYOax rinmepmenTpaibHOro
KOPaZHKaJly Ta BCTAHOBJICHA IUNOBHIOZAHICTE JAeAKHX HOro migrpyny rpym

Jlycrs G — rpynna u 4 — HexoTOpas ee NOATPYNNA, NOPOXKAEHHAS HHBADHAHT-
HEIME B ( IHKJAHYECKMMH NOATpyNNaMH. Bylem TOBOPHTb B STOM CJIydae, 4To
rpynna G siBjisiercs cia6o NEHTPANbHEBIM PACIIMDEHHEM C Sapom A. Pacmmpens
TAKOrO DPOJ& HIPAIOT IEHTPAJBHYIO POJb B TEOPHH CBEPXpPaspeldMBIX TPy
[1]. Kpome sroro, cia6o ueHTpajbHble pacUIHPEHHS C CHIEPIEHTPaJIbHOH
(akTop-rpynnofl mo SAPy YacTO BCTpeUYAloTCs HpH HCCJAENOBaHHH TPYHOI C yc-
JIOBHEM TPAH3HTHBHOCTH JUIsi HOpMaJbHBIX Aenurenef [2, 3]; rpymm, pasmoxu-
MHX B paBHOMEpHOe IpousBejeHwe [4]; rpymm, y KOTODHIX HHBapHAHTHEL BCE
TOArPYIIBI KOMMYTAHTA [6—8]; BnosiEe hakTOPHIYEMBIX rpyrm [9]; kBasuuent-
pa.anbe aCIIHpeHu# TPy (10, 111 m 7. m.

]Prpynna NOPOXK/IeHHAS CBOMMH WHBAPHAHTHBIMH UHKIHIECKUMH TOJ-
rpynnaMH HaspdHa. To/NyabesieBOf, a WOArpyNIa NpoussojbHON rpynmsl G,
NopoXKeHHasd BCEMH €€ HHBapHaHTHBIMH UHKJHYECKHMH NOArpynmaMM,— CJja-
6biv nenTpoM rpynnsl G. Ilocnenree # 06YCIOBHIO TEPMHH «c1al0 IEHTPANBHOE
pacumpenne». 9T e HasBaHHe Berpedaercs H B pabore [11], Ho B macTosmen
craThe OHO ymorpebisercs B Gosee O6MEM H, KaK HaM Kamercs, B 6o/ee TOYHOM
cMBICTIe.

B npensnaraemo#t crathe H3yueHEl HEKOTOPEIE BayKHbIe caoﬁcnaa cnabo 1eHT-
paNbHEIX PacIUMpEHHUH C PANepleHTPaibHOR (pakTop-rpynnoi no aapy, AoKasaHo
CyIIecCTBOBaHHEe § HHX I‘Hl’Iep]J,EHTpaJ’IbHOI‘O KOpalHKanaa H YC’TaHOBJIEHE. Jonod- -
HAEMOCTb B IpYINe HEKOTOPHIX ero noiarpymu. Ilosyuennsle pesysbraThl 00606-
‘maioT peayiabrarsl pador [10, 111, a Tak:ke HEKOTOPHE KPUTEPUH JONOJHAEMOCTH
us3 [3].

,, Hmxe gacro HCIosib8yeTcst TOT OPOCTOl q)aKT, aro siapo A cﬂaﬁo HeHTpalb-
HOTO pACIIMPeHHs fABJSETCs NPOH3BeleHVeM HHBAPHAHTHBIX B TPYIIeE NpuMap-
HHX 1 DECKOHEUHBIX OHEJHYECKHX TMOATPYIIIL. .

Baujy - abe/leBOCTH TPYIIIb aBTomopqmsmos IJ,HKJIHT{F_‘CI{OH TPYNIBl CHIpa-
‘BEJINBA CJIEAYIOMAS JIeMMa.

Jemma 1. [ycmo epynna G ssasemes cAabo YeHMPAAbHbIM — PACULU-
peruen ¢ adpom A. . Tozda kommymanm G’ epynnor G u adpo A nosseme-
HmHo nepecrmarosouns,, m. e. (G, Al = 1. B wacmuocmu, A | G' — abe-
s1esa epynna.

Besjle HIKe GyJéM 0603HATATH gepes L (4) moprpynny cinabo MEeHTPanbHOTO
‘pacuapenus G.¢ aapom A, HOPOXKAEHHYIO BCEMH TEMH HHBAPHAHTHBIME B G UHK-
JIHYeCKUMH TOArpYTIIamy T3 MHOKeCTBa NOPOXKAMUX A1po A, KOTOpEle Tmepe-
-CeKaroTcsA ¢ IeHTpoMm rpynmsl G TPHBHAIBHO.

JlemMma 2. [Tycme G — caabo yewmpaavHoe pactiuperue ¢ sdpom A u
L (A) — nepuoduneckas epynna. Toeda L (A) — aberesa epynna 6es ursonio-
yudl, asaarwasnca nodzpynnot xommymanma G'.

HorxasateabcTBo. Tak kak L (A) — mepuonudeckas rpynma, To
MOGYI0 TOArPYNNY (@) W3 MHOMKECTBA HHBADPHAHTHHIX B ( MMKJIAYECKHX MNOM-
rpymnm, nopom,u,amnmx L (A) MOXKHO He Hapyluas oOMIHOCTH CUHTATH IIpPHMAap-.:
noit. Ilockoaeky (a) ) Z (G) = 1, 1o Haiifierca x € G, He IepeCTaHOBOUHHIH G
y, The (y) — mokunl ool (a). Jlerko supers, wro Torma (L, al ) = (a).
3naunr, L (A) << G'. Beuny aemmsl | L (A) — abeseBa rpynma. OrcyrcTBHE
B L (4) HHBomouHﬁ OYEBH/HO.

JJemma 3. [ycms G — crabo yeHmparbHoe pacuiuperue ¢ eUnepyeHn-
paasroil haxmop-epynnoti no sdpy A. Toeda awobas paxmop-epynna GIN epyn-
not G asanemes caabo yeHmparbHbim pactuupetiies ¢ a0pom, usomoppueim AIN () -
N A, u eunepyenmpanvroll axmop-zpynnod no.smomy A0py.

ﬂ, OKasaTeJdbCTBO JeMMbl HEIOCPEICTBEHHO CJIENyer H3 H30MOp-
«busmos AN/N = A/N 1 A v GIN/AN/N = G/AN = G/AI/AN/A.

JTemwa 4. IIpu yeaosusx u obosHaternusx remmor 2 nepeceweriue L (A) A
N Z (@) mpueuasbto.

Hokasareasctso. [Ipennonoxkum mporusHoe. Ilyers 1 s=a€Z (G))
(L (A4), a? =1 pna AeKoToporo mpocroro p u a=x%yf ... 2zv, rme (x),
(y), ..., (2) — MHBapHaHTHBIE LHKJIHYECKHE NOATPYIINbL, TPUBHAIBHO Iepece-
KatomHuecs ¢ Z(G). Beuny nemmsr 2 L (A)—abemeBa rpynmna. [lostomy He
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Hapymas OGUIHOCTH MOXHO CYHTaTh, 4To Bce (x),(y), ..., (2) — p-npumaprre
noarpynusl, Tak xak (x)(1Z(G) =1, 1o (x)()(a) = 1. PaccmoTpum dakrop-
rpynny G = G/(x). B camy Jemmbl 3 oHa siBAsieTcs cJabo HEHTPAIbHBIM pace
mmpenuem ¢ gapom A = A/(x). Tak kak (a)(x)=1 u (a)<<Z(G), To
(a)_)((x)i(x)—ngﬂrpynna nopsiika p M8 IEHTpa Z (G). Ouesupmo, a =

=y .7 e’ =k, =7, DNZEG=..=EHNZG)=1.
B camom nesnte, 1A KaXIOTO X, Y, ...,Z CYMECTBYET p’-JIEMEHT Cy, Cy, ..., C,
COOTBETCTBEHHO Tako#t, uto ([, c,]) = (x), ([y,¢,)]) = (¢}, ....([2 czjg = {2y,

M COOTBETCTBYIOUIHE COOTHOMIEHHS CIpPABENVIMBEl H IJA 00pasos B (aKTOP-
rpynnax. Ilepexona x cdakrop-rpynne G/(y) u T. X., MEl B KOHEUHOE YHCJO

~
1Jaroep npHieM K CHTyallHH, Korja B cJjabo IEHTPaJbHOM paCHIMDPEHHH G

~ ~ ~ i~ ~ ~ ~
CYIIECTBYET SJeMeHT a = z" Takok, uto (2)NZ(G)=1 u QEZ(G)N(2).
IlonyueHnoe NpOTHBOPEUHE NOKASKLIBAET JIEMMY.

B coorsercrBru ¢ [12] ranepuenTpanbEEM KopamuraioM rpynmst G 6yxem
HasbIBaTh TAKOH HOPMANbHBEIH Jenuresb N, ONpelefsiomull THIEPIEHTPAIBHYIO
(barTOP-TPYNNY, KOTOPBIH CONEPIKUTCA B KAKIOM HODMATBLHOM JENHTENE I'PYI-
nsl G, onpenesdionleM FHIepueHTpaltbHyIo (QaKTop-TPpyIIy.

Teopewma 1. B nepuoduueckoil epynne G, asraowetics caabo yewmpais-
HbiM pactuuperuen ¢ adpon A u sunepyenmpansroll dakmop-epynnotl no smomy
A0py, . nodepynna L (A) cosnabaem c  aunepyeHmpaisHbim — KopaduKarom
epynnot G. : _ -

Hogasarteanbctso. Pakrop-rpynna G = G/L (A) B cuny nemmer 3
sBJstercsa caabo HeHTpanbHEM pacimpenuem ¢ agpom A = A/L (A) v runep-
LeHTpaNbHON (akTop-rpynnof mo sromy sapy. Sapo A, oueBHAHO, HOpOXKIA-
ercsl MHBAPHAHTHEIME B ( IHK/IMYECKHMH IIOATDYIIaMH, HETPHBHAILHO IIEpe-
cexatormuvacst ¢ nentpom Z (G). Pacemorpes daxrop-rpynmy rpymmsl G 1o
noarpyunune, HOPO}K,I[EHI-IOI"'I STHMH IIe€pecedeHusIMH, MbL nepeﬁﬂem K HOBOMY Cjia-.

60 neHTpaJBHOMY paciiHpeHmio G, B KOTOPOM SIPO MOPOXKAACTCA HHBADHAHT.

HEIME B G ¥ HETPUBUAJNBLHO MEPECEKAIONTUMHUCS C IEHTPOM MHUKIHIECKUMH TOJ-
rpynmamH, ¥ T. I. M3 sToro Jerko cienyer cymecrsoBaHue B G BO3pPACTAOIIEro
fIeHTpa/IbHOTO psifia, upoxopsamero uepes A. Tagnm obpasoM, G — TrHIEpHEHT-
panbHas Ipynma.

[Tyere N — HEKOTOPHIE HOpMa/bHBIH HeiuTess B G, Onpee/siomul rumep-
nenTpaibayo pakrop-rpynny G/N. B cuny Teopemer Pemaka (cM., Hampumep,
(13 GIN N L SA) BRJIAJ[bIBAETCS B TPSIMOE NPOHSBENEHHE IHIEPIEHTD AJBHBIX
rpyon G/N u G/L (A), a moroMy siBJsieTcsl THIepIeHTpPalbHOH rpynmoi. Ecan
D =N 1 L (A) crporo conmepxurca B L (A), To G/D — cnabo neHTpasibHOE
pacunpenue ¢ siapom A/D, MOPOXKAEHHBM sJeMeHTaMs Dx;, THe (X;) — IOpOK-
naomue A (nemma 3), npauem cymecrsyer x € L (A)\D. Jlerko BHIETb, 4TO B.
G unafinerca snement ¢, & D taro#t, aro (le,, x1) = (x). Ho Torma D (x)/D —
dupapuantHas B G/D uukiandeckas MOATPYINa, TPHBHANBHO Iepecekalomasncd
¢ Z (G/D). locnegnee He MOMKET UMETh MECTa B THIEPUEHTPAJbHOH rpyIie, Tak
Kax mpoTuBopeunt npeayokendio 1.6 us [14]. TlomyuerHnoe nporuBopeyre N0Ka-
seiBaet, uyro D = L (A), ¥ Teopema HoxazaHa. _

Jlemwma. 5. [yems G — nepuodudeckas epynna, AsaarWaAcs caabo
YEHMPAAbHLIM PACULUDEHUCM C 2UNEPUEHMPANbHoll paxmop-epynnoti no adpy
A u ¢ npumnapnem kommymarmom G'. Toz0a dan aobozo g € G MHOOCECNBO BCex
UHBAPUAHMHAHBIX Yuicaudeckux nodepynn us noposicoarowux L (A), mpusuarbro
nepecexarouxcs ¢ yenmpasusamopom Cg (g), noposwdaem Oonosnsemyo 8 G

nodzpynny. _ )
HokasarteabctsBo. Ilyerb (x), (y¥), ..., (2) — Tague NOATPYNIEI
us nopoxpaomux L (A), aro (x) 1 Cs (@) = ... = () 1 Cs (g) = 1. He

Hapymas oGIHOCTH MOXKHO CYHTATh SJEMEHT gp-siemenToM. Torma eciam (k) —
unBapuantHas B G p-mogrpymna # (k) [ Cs (g)= 1, 1o [k, g] = 1. C mpyroi
croporn, (lg, x]) = (x), ..., {lg, 2]1) = (2). Oro osmawaer, uro B rpymme
F = (x4, ..., 2)» {(g) noarpymna D = (x, y, ... 2) coBIajiaer ¢ KOMMyTaH-
Tom F' u [L (A), (g)] = [D, (g)] = D. Tlockonexy G’ — npHAMapHas# Ipymn-
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na, 7o B arrop-rpynne G/L (A) Bce CHIOBCKHE NOATPYINEI, KPOME, OBITE MO-
3KeT, p-HOArpymmnsl, abenesbl, a cama G/L (A) — JOKanbHO KOHEYHAs THIEp-
uenrTpanbuas rpynna. [lostomy L (4) > (g) < G. B daxrop-rpymne G/D nox-
rpymna L (4) ™ {g)/D = L (A)/D X D {g)/D wunpapuamtHa u D (g)/D —
ee xapaKTepHCTHYECKas XoJuloBa p’-moprpynma. 3uaunt, D{g)/D G/D n
D{g)< G. Beuny nemmsr 7 u3 [156] G = DNg((g)). PaccmorpuM rpynny
R =D » (g). Us nemmsi 4 cnenyer Cg(g) = (g). Orciona D1 N¢({(g)) = 1,
G=DX>Ng((g)), 970 H JOKasEHIBaeT JeMMYy.

JTemma 6. Kommymanm G' nepuodudeckoil epynnot G, asastouedcs caabo
UEHMPANbHBIM pACUUUpertesm C 2UnepyenmpanbHol gaxmop-epynnod no A0py
A, ssasiemes npsamvim npouseederem CBOUX CUNOBCKUX NPUMAPHbIX nodzpynn.-

HorxasarenbcTso. llockoabky Cg(d)>G', To mnociegnui
SIBISIETCS.  IEHTPAJbHBIM _paClUIMPeHHeM C THIepIeHTpalbHOH dakTop-rpymn-
noi, T. e. cam runepuedtpaned. B cuiay nepuopuuHocTH rpynmel G Jemma
JioKasaHa.

Teopema 2. [ycme G— nepuodudeckas 2pynna, AGAAOWAACE crabO
YeHMPAAbHbIM paculipentes ¢ aunepyermparbrol gaxmop-spynnott no adpy A.
Tozda 0rs awbozo sremerma g € G nodepynna, noposcOeHHan 6cemu Memu UH-
BAPUAHMHbIMU YUKAUYECKUMIL D-TPUMAPHBIMU NOOEpYNNamil Us MHOXMeCmea no-
povicdarougux eunepyenmpansrbil kopaduxar L (A), komopsie mpusuarbro nepe-
cexaromes ¢ yenmpaausamoposm Cg (g), donoarisema 8 G.

IDoxasatenbcTso. B cuiy gemms 6 G' = GpXG,, rae Gp— p-cH-
Josckas moarpymnna us G'. B coorsercrsHm ¢ JemMoit 3 (akTop-rpynna
G = G/G,, aBasiercs cniaGo IEeHTPAaNbHLIM paCIIHpPEHHEM C THIEpPIeHTPalbHOH
(paxrop-rpynmoit mo sapy. Kommyraur G' = G, X G,//G,r 5TOH rpynnel p-npe-
maper. Orciofia, oueBHNHO, ciefyer L (A) = Ly (A4)XGp/Gyr tHE Lp(A)— cu-
JoBckas p-noarpynna us L (A). _

Beuny nemmbr 6 orcioga caenyer pomonpusemocTs B G moarpymnsl DX
X GpilGy w3 L (A), MOPOXKIEHHON BCEMH TEMH HWHBADHAHTHBIMH IIHKJHYECKH-
MH TOATPYINaMH, KOTOpHE NepecekalnTcsi C IeHTpaJHsaTopoM sjemenTa Gp.g
TpuBHaabHO. 3HauHT, G = (DpXG,/) B, npuuem (Dp X Cpr)(1 B = Cpr u moto-
My G =Dy B. Teopema HoKasaHa.

"~ Ilpumep, mocrpoerHsiii B pa6ore [16], moraseBaer, 9to CymECTBYIOT Ipyn-
IIBI, ABJAOIIHECS ClIabo IeHTPaJbHEIM PACIIHPEHHEeM CHIOBCKOH 3-IOATPYNIbL —
THIIEPIEHTPAaJbHOTO KOpajHKa/ia H Jlaxe KOMMYTaHTa — H 5Ta 3-NOArpyNna He
JIOTIOJIHsIeMa B IPYIIeE.
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