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YK 512.542

KOHEYHBIE I'PYIIIIbI
C 3AJAHHBIMHU CUCTEMAMM M-IIEPECTAHOBOYHbIX NOAT'PYIIIT

B.O. IYKbAHEHKO
(F'omenvckuii 2ocyoapcmeennwiit ynugepcumem um. @. Ckopunol)

Ilycmv A — nooepynna koueunou epynnot G. Tocoa mwi 2oeopum, umo nooepynna A sensemcs m-
nepecmano8ouHol nooepynnou ¢ epynne G, eciu A nepecmano8ouHa ¢ KAANCOOU MAKCUMATLHOU NOOSPYNNOU
10601 xonn06ckoll nooepynnet epynnvt G. Paboma noceswena ucciedosanuio epynn ¢ 3a0aHHbIMU CUCHEMAMU
M-nepecmarno6ounblx nooepynn. OOHUM U3 OCHOBHBIX UMO208 OAHHOU pabomvl AGIAEMC CAeOVIOWUL Pe3yib-
mam: nycmo G — epynna u P — cunogckas p-nooepynna 6 G, 20e p — HaQUMeHbWUl NPOCMOoU 0eaumens nopsaoKa
|G|. Ecau kascoas maxcumanvras noozpynna uz P aenaemcs m-nepecmanosounotl nooepynnoii 6 G, moeoa G p-
HUIbNOMEHMHA.

1. BBenenue. Bce paccmarpuBaemble B gaHHOW paboTe rpymisl kKoHeyHHl. [lycte A, B — moarpynmst
rpynnsl G. Torna noarpynmna A rpynmsl G Ha3bIBaeTCst nepecmanoounoll ¢ noozpynnoi B, ecmu AB = BA. Ecin A
nepecTaHOBOYHA CO BCceMH moArpymmamu u3 G, To A HasbIBaeTCs nepecmarosounou [1] unu keasunopmansroi [2]
noozpynnoii ¢ G. 3ydeHue mepecTaHOBOYHBIX MOATPYII OBLIO HAyaTo B Kiaccuueckod pabore Ope [2], rae
OBLIO JTOKA3aHO, 4TO eciii A — KBa3UHOpMalbHas noArpymnmna rpymmnsl G, To A cyoHopmanbHa B G. YTo4Hss OT-
MeueHHBIH pe3ynbrat, Mto u Cen B pabote [3] mokaszanu, 4To A KaKIOM MepecTaHOBOYHOM moarpymmbl H
rpynmsl G dakroprpynna H/Hg HusenoTentHa. B panpreitmiem Maitep u llImun nokaszanu [4], uto npu Takux
ycioBusaX BepHo Takxke, uto H/Hg < Z,(G/Hg). B npyrom HampaeneHun 3ToT pe3ynbrar Ope MoTydr pa3BUTUE
B paborax Kerens [5] u Jeckunca [6], roe 66u10 MOKa3aHo, YTO MOATPYyNIbl H, mepecTaHOBOYHBIE CO BCEMHU CH-
JIOBCKUMH MOATpyTIaMu rpymmsl G, HacoemyoT psaj KITIOYEBBIX CBOMCTB MEPECTaHOBOYHBIX MOATpyMI. B gact-
HoctH, H mo-mpexxHemy cyOHOpManbHa, (akroprpynna H/Hg HumbnoTeHTHa, a KBa3WHOpMalbHBIE CyOHOP-
MallbHble moArpynmsl Tpynnel G 00pa3yloT (B 00mieM ciiydae cOOCTBEHHYIO) MOJPEIIETKY PEeleTKN BceX cyo-
HOpManbHbIX Toarpymn rpymmsl G. IMocne pabot [S — 6] MHOrUME aBTOpamMH MPEIIPHHAMAIKICH MMOMBITKA KC-
CJICZIOBAHUS 1 IPUMEHEHUH APYTUX THIIOB 000OIIEHHO TEPECTAHOBOYHBIX MTOATPYIII.

Iycts @ # X < G, Torna Mbl OyieM TOBOPHUTS, cieays [7], uro moarpymma A X-nepecmanosouna c B, ec-
u AB* = B*A nns nexotoporo »nemenTa X € X. Iloarpynma A rpynnst G Hassiaerca X-nepecmarnosounoii 6 G,
eciu A X-mepectaHOBOYHA CO BceMu moarpynmnamu u3 G. 3HadeHHEe MOHATHS X-MEPECTAHOBOYHOCTH CBSI3aHO
NpeXJIe BCEro C TeM, YTO MHOTHE Ba)KHBIC KJIACCHI KOHEUHBIX TPYII JAOMYCKAIOT TOYHOE OMHCAaHHE B TEPMHUHAX
X-IIepecTaHOBOYHBIX MOJIPYII. 3aMETUM, YTO |-TepecTaHOBOYHBIE TIOATPYIIIBI — 3TO B TOYHOCTH MEPECTAaHOBOY-
HBIe TIOArpynIsl. B npyrom npenensHOM citydae Mbl uMeeM Jienio ¢ G-TiepecTaHOBOYHBIMU NoArpynnamu. Takue
TOJITPYTINTGI OBUTH BIIEPBBIC PACCMOTPEHBI B pabote [7] M OHM yKe HANLIH Pl HHTEPECHBIX mprutokeHuit [7 — 10].
Hoarpynma A rpynnsl G HasbiBaeTcs Xy-nepecmanosounoii nooepynnoti ¢ G [11], ecnu A X-niepectaHoBovHa ¢
Ka)XJJOH MakCHMaJIbHOM TOATPYIIIOH J1000# X0JUT0BCKO# noarpymmsl rpynmbl G. B nanHo# paboTe Mbl aHanu-
3UpYEM CIIe/IyIollee TIOHSTHE.

OIIPEJAEJIEHUE 1.1. Ilycmbv A — nodepynna epynnwi G. Tocoa mul 2cosopum, umo A ssngemcs m-
nepecmanogounol noocpynnou 6 epynne G, eciu A nepecmanogoyHa ¢ KaNCOOU MAKCUMATbHOU NOOSPYNNOU
10601 X0111068CK0U nooepynnul epynnsi G.

I[MPUMEP 1.2. Tlycts G = S, — cummMeTpuueckas rpymmna crernenu 4, A= <(12)(34 )> Hoarpynmna A siBis-

eTcsi M-mepecTaHoBoYHON B G, HO A He MepecTaHOBOYHA C CHJIOBCKUMHU 3-moArpynmnamu rpymmsl G. 3Ha4uT
KJIaCC BCEX M-MIepeCTaHOBOYHBIX IPYII B OOIIEM Cllydae IUPE, YeM KIIacC BCeX MePECTaHOBOYHBIX IPYIII.

OHUM U3 OCHOBHBIX HTOTOB JaHHOM pabOTHI SIBISETCS CIEAYIOIIU pe3ynbTar (teopema 3.7): nycmo G —
epynna u P — cunoscras p-nooepynna ¢ G, 20e p — naumenvuuii npocmot deaumeiv nopsoka |G|. Eciu kaxcoas
MaxcumanvHas nooepynna u3 P aensemcs m-nepecmanosounotl nooepynnoi 8 G, mozoa G p-Huibnomenmua.

2. IlpeaBapuTeibHBIE Pe3yJbTATHI

IMycth G — HekoTopas rpymnmna u X — noArpymnma B G. Toraa cnpaBeyTuBbI CIEAYIOIIUE YTBEPKICHNUS.

JIEMMA 2.1 [7]. ITycmb A, B —nodepynnet uz G u K — nopmanvhas nooepynna ¢ G.

(1) Ecnu A X-nepecmanosouna ¢ B, mo B X-nepecmarnosouna c A.

(2) Ecnu A X-nepecmanosouna ¢ B, mo A* X*-nepecmanoeouna ¢ B* ons scex x € G.

(3) Ecnu A X-nepecmanosouna ¢ B, mo AK/K XK/K-nepecmanosouna ¢ BK/K ¢ G/K.

(4) Iycms K < A. Tocoa A/K XK/K-nepecmanosouna ¢ BK/K 6 mom u monvko mom ciayuae, ko2oa A
X-nepecmanogouna ¢ B.
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(5) Ecnu A X-nepecmanosouna ¢ Bu X <M <G, mo A M-nepecmarogouna c B.

(6) Ecnu A X-nepecmanosouna ¢ B u X <Ng(4), mo A nepecmanosouna c B.

(7) Ecnu F — nepecmanosounas nooepynna epynnet G u A X-nepecmanosouna ¢ B, mo AF
X-nepecmanosouna c B.

JIEMMA 2.2. IIycmb N — abenesa muHumanvHas Hopmanvhas nooepynna epynnei G u nooepynna H
Xm-nepecmanogouna 8 G. Toeoa paxmopepynna HN/N sasnsemcs (XN/N)m-nepecmarnogounoii 6 G/N.

Jokazamenvcmeo. Ilycts E/N — xomnosckas n-moarpynmna 8 G/N u M/N — npoun3BosibHas MakcHManbHasI
nonrpymnmna B E/N. Iokaxewm, uto dakroprpymma HN/N XN/N-nepecranoBouna ¢ M/N. TTockoneky N — aGeneBa
MHHAMAaIbHasE HopMaibHas moarpymma B G, to |N| = p% rme p — HekoTopsIit mpocToii aenutens nopsaka |G|. To-
ra JUisl HEKOTOPOW XOJUIOBCKOW m-moarpymmsl G, rpymmsl G umeer mecto G, < E. [leifictBuTensHO, eciu P € 7,
toraa |G : E|=|G/N : E/N| u E sBisercs xommoBckoid -nonrpymnmoid B G. [loatomy moxxem mosarate G, = E. Ouge-
BUJIHO, 4TO B 3TOM ciiydae M = M NG, — makcumanbhas noarpynna B E. Ecnu pe ', To mo teopeme Ilypa —
Iaccenxaysa 3akmodaeM, uto E comeprkut xomioBckyto n-moarpymmy G,. ITockonbky uHnekc |G:E| sBusercs
n'-arciiom, To G, ABIIsAETCs XOMTOBCKO# moarpymmoit B G. Cremosarensro, E/N = G,N/N, M/N = (M n G,)N/N.
ITokaxxem, uto M NG, — MmakcumainbsHas noarpynmna B G,. OueBununo, MG, # G,. [Ipeamnonoxum, 4To s
HekoTopoii noarpynmnsl D rpynner G umeer mecto M N G, <D < G,. Toraa

M=NM NnG;) <ND <NG,=E
u, cnenoBarenabHo, 1160 M = ND, mu6o ND = E. Ecniu M = ND, torma
D=DnM=DNnNMNG)=DnNMNG)=Mn G,

Ecau ND = E, Trorga
D=DnNE<G,~NG,=G,.

Ho o6a 311 ciydast HeBO3MOXKHBI B Cruy BbIOOpa noarpymms! D. Takum obpazom, M m G, — makcumansHas B G,
HOJTPYIINA U COTTIACHO YCIOBHIO JIeMMbI oarpymnna H X-nepectanoBouna ¢ M N G,. Torna Beuay jgemmsl 2.1 (3),
noarpymmna HN/N XN/N-nepecranoBouna ¢ M/IN = (M n G;)N/N. Tlostomy mnosmydaem, uto ¢akroprpymma HN/N
(XN/N)p-riepecranoBouna B G/N. Jlemma goka3ana.

Crenyromas ieMMa XOpOIIO H3BECTHA.

JIEMMA 2.3. IIycmo A, B — cobecmeennvie noozpynnet us G u G = AB. Tozoa G = AB* u G # AA* ona
ecex xe€ G.

Crenyroniye U3BECTHbIE PE3yJIbTAaThl O CYOHOPMABbHBIX MOATPYMIax OYAyT UCIOIb30BAThCs B paboTe B
anbHENIIeM.

JIEMMA 2.4 [12]. Ilycmb G — epynna A <K <G, B < G. Toeoa

(1) Ecau A — cybropmanvhas xonnosckas noozpynna epynnet G, mozoa A — nopmansha ¢ G.

(2) Ecnu A — cybnopmanvua 6 G u B — xonnosckas n-nodepynna epynnvi G, moeda ANB — xonnosckas
T-nooepynna 6 A.

(3) Ecnu A — cybnopmanvha 6 G u A sersemes n-nooepynnou 6 G, mozda A < Oy(G).

Jnst ynoGcTBa mpuBeneM B BUJE JIEMM HEKOTOpbIe HauboJee 4acTo MCIIONb3yeMbIe B OCHOBHOM TEKCTE
U3BECTHBIC PE3yJIbTATHL.

JIEMMA 2.5 [13]. IIycmb G — p-paspewumas epynna. Toeoa G p-ceéepxpaspewuma mo2oa u moabko mo-
20a, ko20a 0na Kaxcoou maxcumanvhou nooepynnet M us G ¢ p||G : M|, umeem mecmo |G:M| = p.

JIEMMA 2.6 [13]. Ilycmb cunosckas p-nodepynna epynnvl G yukauyHa, 20e p — HAUMEHbWULL NPoCmotl
oeaumens nopsioka |G|. Toeoa G p-nunenomenmua.

3. OcHOBHbIE pe3yJIbTaThI

B pa6ote Ope [2] 6bu10 M0Ka3aHO, uTo ecau H — kBasuHOpMabHast moArpymmna rpymmnsl G, To H cyoHop-
mansHa B G. [lyi1 M-riepecTaHOBOYHOM MOATPYMIIBI 3TO B OOIIEM Ciydae He BEpHO. MBI IOKaKeM, YTO €CIH
H — m-mepecranoBouHast HUIBNOTeHTHas noArpynmna B G, torna H — cyoHopmansnas noarpynmna B G (cM.
cieacteue 3.3).

JIEMMA 3.1. Ecau H — m-nepecmanosounas noozpynna 6 epynne G u H < M, 20e M — maxcumanvhas
nooepynna é G, mo H® < M.

Hoxazamenvcmeo. Ilycts H — m-niepecranoBounas moarpynna B G u M — MakcuMaiibHast oArpyIia rpyr-
el G, kotopas copepxut H. Tlokaxewm, uro H < MY nyist moGoro snementa g rpymmsl G. JleHcTBUTENBHO, J0MTyC-
THM, YTO 3TO HE TaK W IyCTh JUIs HEKOTOPOTO 3JeMenTa X rpyrnsl G noarpynma H we Bxomut B M*. TTockonbxy M
TaKKe SBISETCA MAKCUMAIIBHON NOoArpymmoi rpynmsl G, To cornacHo ycnosuto jemmbl HM*= M*H = G. Toraa
BBHY JeMMEHI 2.3 mmeeM HM* = G = HM = M, npotusopeune. ClienoBaTeabHO, IMEET MECTO

H < ﬂ Mg = MG-
geG
IMockombky 3ambikanue H® — HanMenbInas HopmanbHast noarpyma B G, coxepxamas H, To, ouesuano, H® < Mg.
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JIEMMA 3.2. Ilycms G — epynna, H — m-nepecmanosounas noozpynna é G, mozoa F(H) — cybrnopmane-
nas nooepynna 6 G.

Jlokazamenscmeo. Ilyctb P — MPOU3BONLHBINA TIPOCTOH menmrensd mopsaka |H|. Tlokaxem cHawama, 9To
Op(H) < Oy(G). ITycts N = (Op(H))G, P — cunosckas p-noxarpynna B N u Oy(H) < P. Eciu P — HopMmanbHas nox-
rpymna rpynnsl G, To, oueBunHo, Op(H) — cyOHOopMmansHas noarpynna B G. Torga coriacHo nemme 2.4 (3),
Op(H) < Oy(G). HostromMy MoxeM mHosnarath, 4To MOArpymnna P He HopMansHa B G. B cuny nemmbr @parTunu
umeet Mecto G = NNg(P). ITockonbky moarpymnma P He HopmansHa B G, To rpymma G COAEpKUT TaKyr0 MaKCH-
MasbHyto moarpymmy M, uto G = NM, rae M we cogepxut noarpymmy N u Ng(P) < M. Eciiu H < M, To, co-
rimacHo temme 3.1, N < H® < Mg, nportuBopeune. [loatomy moarpymnmna H He cogepxutcs B M u, cienoBaTenbHo,
HM = MH = G. TTockonsky Op(H) — HopManbhas noarpymnmna B H, To

N = (Op(H))° = (Op(H))™ = (Op(H))" < M,
nporuBopeune. 3HauuT Op(H) < Oy(G). [Tockombky

F(H)= T1 Op(H)
pen(H)
1 Op(H) < Op(G) < F(G), To F(H) < F(G). Cnenosarensro, F(H) — cybnopmanbHas noarpynna rpymmst G.
CJIIEACTBUE 3.3. I[Iycmv G — epynna, H — M-nepecmano8ounas HuienomeHmuas nooepynna ¢ G, mo-
20a H — cyonopmanvuas nooepynna 8 G.

CJHIEACTBME 3.4. ITycmv H — cunoeckaa noozpynna epynnei G, Komopas A61semcsi m-nepecmaiogoyHoll
nooepynnoii ¢ G. Toeoa H — nopmanvnas nooepynna 6 G.

CJIIEACTBUE 3.5. Ecau kasicoas cunogckas nooepynna epynnol G s181semcsi m-nepecmano8oyHol noo-
epynnou 6 G, mo G — HUTbROMEHMHA.

CJIEACTBUE 3.6. Ecau G — epynna [lImuoma, mozoa kadxcoas m-nepecmanogounas noozpynna 6 G s6-
nsiemest cyonopmanvhoi 8 G.

TEOPEMA 3.7. I[Iycmov G — epynna u P — cunosckas p-nooepynna 6 G, 20e p — HQUMeHbUWULU NPOCMOT
Oenumens nopaoka |G|. Ecnu kasxcoas makcumanvhas nooepynna us P asnaemcs m-nepecmanogounou noozpyn-
noti 6 G, mozoa G p-HUILNOMEHMHA.

Joxazamenvcmeo. Tlpennonoxum, 4to TeopeMa HeBepHa U G — KOHTPIPHUMEP MUHUMAIIBHOTO TOPSAKA.
IMokaxxeMm cHavaja, uro gakroprpymmna G/N p-HuIBIOTEHTHA IS JF000i a0eaeBoi MUHUMAIILHON HOPMaJIbHOM
noarpyrmsl N u3 G. ITockonmbky |G/N| < |G|, mocTaTtouHO JHIE TPOBEPUTH, YTO YCIOBHE TEOPEMBI BEPHO IS
G/N. Iycts H/N — makcumanpHas noarpymmna B PN/N. Tlokaxem, uto dakroprpynma H/N m-nepectaHoBou4Ha B
G/N. TTockonbky N — aGeneBa MuHMMATbHAs. HOpMalbHas oArpyrmna B G, To [N| = g%, rae q — HEKOTOpBIiA Tpo-
croii genutens nopsnka |G|. Ecnu g = p, To, oueBuaHo, H siBsieTcss MakcuManbHON moarpymmnoii B P u cornac-
HO ycnoBuio TeopeMsl H — m-nepecranoBounast noarpymnna B G. [Ipeanonoxum teneps, uto g # p. Torma amns
HEKOTOpOH MakcuMasibHOHM monarpynmsl Py rpymmsr P umeer mecto H = P3N n, oueBunno, H sBisercs m-
nepecTaHoBOYHOI moarpymmnoit B G. Beuny nemmer 2.2, daxroprpymna H/N m-nepecranoBouna B G/N. 3Hauut
¢axroprpymmma G/N p-HUIBNOTEHTHA JUTs JT1000# abeneBoit MUHUMAIBHOM HOpMansHOM moarpymmel N u3 G.
[ockonbKy Kiacc BceX P-HUIBIIOTEHTHBIX IPYIIT 3aMKHYT OTHOCHTEIIBHO 00pa30BaHMs MOANPSIMBIX POU3BEe-
HU U Bceraa u3 P-HunbnoteHTHOCTH (akroprpynmnsl G/O(G) cneayer P-HUIBIOTEHTHOCTH caMoii rpyrisl G, To
nonydaem, uTo N — eMHCTBeHHas a0eneBa MHHHMAlbHAs HOpMajbHas moarpymma rpymasl G u @(G) = 1.
ITycth P; — mpousBosbHAs MakcuManibHas noarpynmna B P. Toraa cornmacHo cneactsuro 3.3 moarpynma Py cy06-
HopmansHa B G. B cuity nemmst 2.4 (3), Py < Oy(G). Honyctum, uro P1=0p(G). Eciu P conepxut Takyro mak-
cuMalnbHy0 noarpymiy P,, uto P, # Py, Torna ananormdHo nomydaem, uro P, < Oy(G)=P; u, cienoparensHo,
P, = ®(P). Torma [P/®(P)| = [P:P4] = p. ITostomy moarpymnmna P/®(P) uuknuvHa, a 3HAYUT 1 noArpymna P nuk-
nuuHa. Ho Torzma cormacHo nemme 2.6 rpynna G p-HWIBIOTeHTHa, npotuopeune. [Toatomy P = Oy(G). Torga
N — eanHCTBEeHHAs MHMHUMalbHas HOpMaibHas moarpynmna B G, koropast coumepxutcs B P, cinemoBaTenbHO,
N = Oy(G)=P. Ilycts M — npousBonbHas MakcUMambHas moArpymma rpymms! G. CorslacHO yCIOBHIO TEOPEMBI,
P:M = MP;. Eciiu P{M = G, Torna PM = G. Ho nockonbky noarpymmna P = N abenesa, to P M = 1, npoTtuBo-
peune. CremoBarensto, P1M = M st kaxmoit MmakcumanbHo# oarpymmsr M rpymmsr G. 3naunt Py < O(G) = 1,
cremoBarensHo, |P| = p. [TosTomy B By stieMMs 2.6 rpynma G p-HIJIBIIOTEHTHA. DTO MPOTHBOPEUHE 3aBEpIIacT
JI0Ka3aTeNIbCTBO TEOPEMBIL.

TEOPEMA 3.8. p-paspewuman epynna G p-ceepxpaspeuwiuma moeoa u mojibKo mozod, Koeoa ece cyo-
HOpMabHble nOO2pynnvl epynnsl G nepecmano8oOUHbL ¢ KANCOOU MaKcumaibHou nooepynnoi M epynner G ma-
xou, umo p||G: M|, e0e p — Hekomopuwlil npocmoii denumens nopaoka |G|.

Joxazamenscmeo. Ilpennonoxum cHagana, uyro rpynmna G p-ceepxpaspemmma. [Tokaxem, 4To Bce cy0-
HOpMaJIbHBIE TOATPYMIIBI TPyIsl G MepecTaHOBOYHBI C KaKJOH MakCHMallbHOHM noarpymmoit M rpynmst G Ta-
ko, uto P||G : M|. IIpeanonoxum, 94To 3T0 YTBEPKACHNE HE BEPHO U IyCTh G — KOHTPIPHMEP MHHHUMAIEHOTO
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nopsiaka. [lycte H — mpomsBonsHas cyOHOpManbHas noarpynmna B G u M — Takast MakcMManbHAs TOATPYIIIa B
G, gro p||G : M|. Torma cormacuo jgemme 2.5 |G : M| = p. Eciiu H < M, To yrBepkaeHue ogeBumso. [losTomy
MOJKeM ToJlaraTh, 4ro noAarpynna M ve cogepxxut H. Torma mmst HOpMaTbHOTO 3aMBIKAHUS UMEEM MH® =G u
|G : M|=|H®: MAH®| = p. Crenosarensro, M N H® — makcumanbhas noarpynma 8 HC. Tockomsky [HE| < |G|,
TO YCJIOBHSI TEOPEMBI BBINIOJIHSIOTCS B HG, U, CJIEJI0BATEIIbHO,

(MAH®H =H®=HMANH®).
H03TOMy nojydaem, 4To
MH = MM NH®)H =MH®=G = HM.

[pennonoxum Tenepb, YTo BCe CyOHOPMANIbHBIC MOATPYMIBI TPpynnbl G MepecTaHOBOYHBI C KaXKIOH MaKCH-
ManbHO#N noarpynnoi M rpymmst G Takoit, uto p||G : M|, rae p — HekoTOpBIi pocTol AenuTens nopsaka |Gl.
[okaxem, uyro rpymmna G — p-cBepxpaspeninma. [Ipeanonoxum, 4Tto 310 yTBEpXKICHHE HEe BepHO U mycTh G —
KOHTPIPHMEP MHHHMAJIBHOTO TOpsiaka. OUeBHIHO, YTO YCIOBHS TEOPEMBI BRIIONHIOTCA B (hakToprpymmne G/N
JUTs TF000M MUHAMATbHO# HOopMansHoi moarpymmst N rpynmst G. B cuny BeiGopa |G/N| < |G|, cienoBarenbHo,
¢axroprpymmma G/N — p-cBepxpaspernma. [Ipexnonoxum, uto ®(G) # 1 u N < ®(G). ITockombKy Kitacc Beex p-
CBEpXpaspenInMbIX TPYII SIBJISETCSA HachleHHON (opmanueit [14, c. 43], To rpymma G p-cBepxpasperimma,
npotuBopeure. 3Hauut, @(G) = 1 u moarpynma N He cogepxkutcs B @(G). Eciau rpynmna G comepxur aBe pas-
JIMYHBIE MEUHUMATbHBIE HOpManbHble moarpymmsl L u N, Torma dakroprpymmsr G/L u G/N p-cBepxpaspeniumbl
u, cieposarensio, G = G/(L NN) — p-cBepxpaspemnmas rpyia, IpoTHBopedne. [103ToMy MOKeM IMoJiarars,
yto N — eAMHCTBEHHAs MUHIMAJIbHAsI HOpMasibHas oarpymma rpynmst G. [Tockonbky noarpymma N He comepxuTes
B ©(G), To s HeKoTOpOii MakciuMasbHOW B G moarpymmnsl M umeer mecto G = NM. IonstHo, uto N N M =1, u,
cnenoBarensHo, G = [N]M. ITockonbky rpynna G p-paspemuma, To 160 N — p'-rpymma, nubo p-rpynma. Ho B
nepBoM ciydae rpyrmna G p-cBepxpaspemmma, MoCKOIbKy P-cBepxpaspemnma ¢pakroprpynmna G/N, uto npoTu-
Bopeunt BbIOOpY rpymnmsl G. 3Haunt, N — p-rpynma. Ilycts X — MmunuManbsHast cyoHopManbsHast moarpymnma B N,
torna X siBisiercsi cyoHopManbsHOU noarpynmoii B G. Cornacho ycnoButo teopembl XM = MX = G. Ho Torza
IN| = |G : M| = |X] = p u, crenoBaTensHo, rpymia G p-cBepxpasperuma. TeopeMa moka3aHa.
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