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OB AHAJIOTE TMNOTE3bl LLUEMETKOBA
O3 KJTACCOB ®ULLEPA KOHEYHBIX TPV

C. H. Bopob6nés, E. H. 3anecckas

Annoranmsi. OnucblBalOTCs METOIBI IOCTPOEHUsI KiaccoB PDuinrepa KOHEUHBIX TPYIII
TIIOCPEJICTBOM OIIEPATOPOB, ONPEIEJISEMbIX 3aJaHHBIMUA CBOHCTBAMHU XOJIJIOBBIX T-IIOZ-
rpynn. B wacTHOCTH, HoOKasaHO, 4TO s Jiroboro kiacca Puinepa § ¥ MHOXKeCTBa IIPO-
CTBIX YHCEJI T KJIACC BCEX KOHEUYHBIX T-pPas3peruMbix Cr§-IPyII, T. €. IPYII, XOJIJIOBbL
T-IOATPYIIIBI KOTOPBIX NPUHAJJIEXKAT §, sABjsieTcs: kjaaccom Duiepa.

KoaroueBbie cioBa: kimacc @urrunra, xkiaacc Puirepa, §-WHBEKTOP, XOJJIOBa T-IIOMI-
rpymnmna.

1. BBeaeunune

PaceMaTpmBaloTCst TOJBKO KOHEYHBIE TPYMIbL. MHOTHE pEe3yabTAThI TEOPUH
IPYII CBSI3aHBI C U3YYEHUEM CBONCTB KJIACCOB TPYIII, ONPEIESISIEMBIX 38/ JaHHBIME
CBOMCTBAMH XOJUIOBBIX T-noAarpymn (cm., Hanpumep, [1, §16; 2, IX, 4; 3, 2.3, 2.4], a
takke [4-15]). HamoMuuM, ITO eC/ii n — HATYpPaJbHOE YUCIIO0, TO Yepes o (n) o6o3Ha-
YarT MHOXKECTBO BCeX HPOCTHIX jenutreneil n; eciu G — rpymia, to o(G)=o(|G]).
[TycThb 7 — IOAMHOKECTBO MHOXKECTBa Beex npocthix uucen P u /=P /7. Harypasb-
HOe 9UCJI0 n HasbiBaercst m-uucaom (m'-wucaom), ecmm o(n)Cr (o(n)Cr’). Ilyers
H < G u |H| ssasiercst m-aucaom. Torma H HaseiBatoT m-nodzpynnot rpymusl G.
Eciu d — nenurens n u o(d)Crr, To d HasbBaIOT T-deaumenem aucaa n. O6o3HAIMM
uepes N, HauboabInuil m-geuresb auciaa n. loarpymnmny nopsika |G|, HazbBaioT
Toan0600 m-nodepynnot rpyunsl G u obo3HauaoT depe3 G .

Caenys [4], rpynny G 6yunem nasbiBarh E-2pynnot, eciu B G umeercs Xors ObI
oJtHa, xoJutoBa T-noarpytma, u Cr-epynnoti, eciu G siBnasiercss E-rpynmoii u jioobie
JiBe X0JLIOBBI T-Tioarpynibl G conpsizkerbl. Cumsonamu Fr u C 6yjneM 0603HaIATD
KJacchl Bcex Fo-rpynn u Bcex Cr-rpymm coorBerctBeHHo. Ilycts X — HekoTOpBIi
ritacce rpynn. Uepes F,X 0603HaYMM KJIacC BCEX Py, 00IAAIOMINI 0 KpaiiHeit
Mepe OJIHOI XOJIJIOBOW 7-IoArpynmnoit, npunaiiexareir X, a gepes CrX — xiacc
rpymn C N E - X.

HamoMuuM, 9T0 KJIace IPYIIT HA3BIBAIOT HopMmaruetl, €CIU OH 3aMKHYT OTHOCH-
TEJIbHO TOMOMOP(MHBIX 00Pa30B U KOHEYHBIX HOAIPIMBIX TpousBeaenuii. Gopmariuio
§ Ha3BIBAIOT HACHIULEHHOT WU A0KAADHOU, €CITN § 3aMKHYTa OTHOCUTETHHO (DpaTTH-
HUEBBIX paciiupenuii, . e. u3 Toro, uro G/®(G) € §F, scerna cienyer G € § (31ech
O(G) — noprpynna Oparrunu rpyunsl G, T. €. [epecedeHre BCeX MaKCHUMAJIbHBIX
noarpyun G).

B [6] nokazano, uTo ecan § — HachlmeHHasi hOpManusi, TO KJIaCC BCEX Paspe-
mmMbIx Cr§-IpyIn Tak:Ke sABJsieTcsi HachlmeHHoi dopmarmeii. IToszaaee B [7] (cMm.
Takke [1, Teopema 16.2]) 6bL10 mOKA3aHO, YTO KJAacC Beex m-060c06aeHHBIX CrF-
TPYIIT — HACBIMIEHHAsT (POPMAINs st JTI000H HACKHIEHHON (hopMarmn §.

B [1] JI. A. lemerkoBbiM chOPMYIMPOBAHA, CJIETYIOIIAS
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T'unoresa |1, upobuema 19|. Ilycrb m — HEKOTOPOE MHOXKECTBO IIPOCTBIX IUCEII,
§ — HacbimenHas ¢popmanusi. Torga Cr§ — HacbIeHHAasT (pOpMAIHsL.

Hannag runoresa onposepruyra B [10], rue nokazano, yro jig m = {3,5} u
HACBIEeHHON dopmaruu I BcexX HUIBIOTEHTHBIX rpymil dopmarms CpO He HACHI-
menHasi. Kpome Toro, B [10, Teopema 2| jyist HachlmeHHON dopMalmu § Takoi, 4To
kiacc Cr§ saBiserca dopmarueil, ycraHoBjeH kKpurepuii Hacbimennoctn C§, a B
[15, Teopembr 1-3| mokazano, yro s Jro6oii dopmanuu § kiace CrF ABisgercs
dopmanmeit 1 HailIeHBI KPUTEPUN €€ JACTUIHON HACHIIIEHHOCTH.

Ob6bekTamu, ayajabHBIMA (GOPMAIMAM W HACHIIIEHHBIM (POPMAIIASIM, SIBJISFOTCS
kyacchl DuTTUHrA U JIOKAJIbHBIE Kiacchl PUTTHHIA, KOTOPbIe opeesenst B [16, 17].
HamomuamM, 9To Kmacc rpymnmn § Ha3bBaoT KiaaccoM PuUTTHHTA, €Cii OH 3aMKHYT
OTHOCHUTEIFHO HOPMAJIBHBIX HOJIPYII U IPOU3BEIEHNN HOPMAJBHBIX §-IOJAIPYIIIL.
B reopun kiaccop PuTTHHTa PE3YIIBTAT, B TOUHOCTHU JyaJjbHbIi [6], momyqen B [11],
rJie JI0Ka3aHo, YTO JJIsl JTI000r0 MHOXKECTBA IIPOCTBIX YUCEJI T U JII0OOTO JIOKAJIBLHOTO
kiracca @urruara § Kirace Becex pazpemumMbix Cr §-TPYIIT TAKXKe SBISETCH JIOKAIb-
ubpiM KiaccoM Purrunra. B [12, Teopema 3.3| ycraHOBIIEHA CHIPABEIIMBOCTD YTOIO
pesysbTaTa Jjis Kjaacca Beex m-paspemuMbix Cr§-rpyiir, a Takxke copMyIupOBaH
anasior runore3bl [IlemerkoBa st JIOKAIbHBIX KiaaccoB @urruara [12, nmpobiema,
c. 382]. Tloznuee B [18] mokazano, 4T0 yKasaHHble pe3yabrarel [11,12] cipasesiusbt
TaKXKe I CIydasi, Korja kiaacc Purruura § 9acTUYHO JIOKAJIEH.

Hacrosimast paboTta HMOCBSIIEHA HAXOXKJICHUIO TE€X YCJIOBHUI, IIPU KOTOPBIX aHa-
Jsior runoressbl lllemerkoBa crpaBe s jist Kiaacca Becex Cp §-IPYII B cirydae, KOTJia
§ — kiacc @umnepa. Kiace @urrunra § nassiBaior xaaccom Duwepa [19], ecin
§ 3aMKHYT OTHOCHTENbHO moarpymnn Buma PN, rme P — cuioBcKasi p-TIOATPYIIIA
rpymnsl G € § u N — ee HopMaJsibHasl mojarpymmna. Hamu moka3aHo, 9To Jio6oi
JIOKAJIbHBIN Kiaacc PurTuHra sBiisieTcs Kiaaccom Puiiepa, XoTsi oOpaTHoe B 00IIeM
caydae HeBepHO (cM. Teopemy 3.2). OJMH U3 OCHOBHBIX PE3yJIbTATOB PabOTHI — J0-
Ka3aTeJIbCTBO TOT'0, YTO JJIst JJI0OOTO MHOXKECTBA IIPOCTHIX YHCEJI T U JIF0OOro Kiracca
Duniepa §F xiace Beex m-paspemuMbix CrF-rpynn ssisercs Kiaccom Purnepa (reo-
pema 4.4). B paszn. 5 naiifieHs! ycioBus, IIpu KOTOPBIX Jyist Kiacca Puinepa § Kiacce
Becex Cr§-rpynn G takux, 9ro G 06J1a1aer §-uHbeKTOPOM, COIEPAKAITUM HEKOTOPYIO
x0JuIoBy T-noirpynny G, sisisiercst kiaccom @uinepa (teopema 5.4).

B repmunOsOTIM M 0603HAUEHUAX MBI caenyeM |1, 2].

2. IIpeaBapuresibHbIE CBEAEHUS

Bynem mcrnonb30BaTh M3BECTHBIM B TEOPUU I'PYIII PE3YJILTAT, KOTOPBIA IIPE-
cTaBJjIdeT

Teopema 2.1 (C. A. Yynnxwun [20]). ITycts 7CP u G — m-paspemmmast rpymma.
Torma

(1) G mmeer mo kpatiHerli Mepe OIHY XOJIOBY T-MOATPYIILY;

(2) smro6BIe ABE XOJTOBEI T-HOATPYHITBI (G CONPSTIKEHET;

(3) kaxaas m-noarpynma rpymibl G COREPXKUTCS B HEKOTOPOH €€ XOJIJIOBOH T-
oArpyIIe.

Knacc rpynn § nazeiBaercs xaaccom Pummunad, eClM BLITOJIHSIOTCS CJIELY IO
A€ YCJIOBHS:

(i) u3 G € §u N <G caenyer, uro N € §;

(ii) ecrm Ny, No <G u Ny, Ny € §, To Ny N, € §.
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U3 ycnoBus (ii) omnpemesieHust BbITEKAET, YTO JIJIS BCSIKOIO HEILyCTOrO KJIacca
Qurrunra § mobas rpymnma G uMeeT HAMOOJBINTYI0 HOPMAJIBHYIO HOJATPYIIILY, TPH-
Ha/IJIEXKAIIY IO §, KOTOPYIO HA3BIBAIOT §-padukasom Tpynibl G u 0603HAYMAIOT Uepe3
Gs.

ITpouseederuem F$H knaccop Purrunra § u § HaspBaoor Kiaace rpyun (G:
G/Gz € ). Xopolo u3BeCTHO, ITO NPOU3BEACHUE JTIOOBIX ABYX Ki1accoB Purrunra
siBJIsieTCsi KjaccoM OUTTUHTA U Ollepalis YMHOXKEHUsT KyiaccoB OUTTUHTA acCoIa-
tuHa (CM., HanpuMep, [2, IX.1.12(a),(c)]).

IIycts § — xnacc @urtunra. Torga moarpynmna V' rpymnmer G Ha3biBaeTcs:

(1) F-marcumanrvroti 6 G, ecrm V€ § u u3 toro, uro V < U < G, U € F,
cnenyer U =V

(2) F-unsexmopom G, eciim VN K apiserca §-MakCUMaJIbHOM noarpymoi B K
Jytst J1000it cybHOpMaIbHON moarpynnsl K rpymimbst G.

MHoxkecTBO (BO3MOXKHO, IIyCTO€) BCEX F-UHBEKTOPOB IPyHIIbl G 0603HAINM Ue-
pe3 Ian(G). Henocpencrsernno u3 omnpeiesieHnst §-THHEKTOPA BBITEKAIOT CJETYIO-
e CBOWCTBA, KOTOPBIE MbI OyJIEM HUCIOJIHL30BATD.

Jlemma 2.2. Ilycte G — rpynna u § — kiaacc @Qurruara. Torma cripaBeninBsl
CJICIYIONIAE Y TBEPKICHHSI:

(1) ecmn V € Injz(G) u K 4G, 7o VN K € Injz(K);

(2) ecmm V asnsercs §-maxcumabroit moarpymmoi 8 G u VM € Injg (M) aas
KazKJI0l MakcHMaJibHOi HopMastbHOM noarpynns: M rpynnsr G, o V€ Injz(G).

Yepes & (6™) Gymem 0603HAUATH KJIACC BCEX PA3PENIMMbBIX (BCEX T-pasperin-
MBIX) TPYIII COOTBETCTBEHHO, Yepe3 &, — KJIAcC BCEX TM-TPYIIl. B 9acTHOCTH, ecim
T COBIAJAET C MHOXKeCTBOM P Bcex mpocteix wmces, To kiacc &, paen Kiaccy €
Beex rpymn. g kinacca @urruara § uepes o(F) ob6o3HauuM 00bEIUHEHUE MHO-
JKECTB BCEX TPOCTBIX JIeJUTEN el mopsijKa Bcex rpymn u3 §. Orverum, 910 BBUIY
Teopembl 2.1 crnpasemiiuBo papecTBo & N Cr§ = 6™ N E;§ U JaHHBIE KJIACCHI
COCTOSIT U3 BCEX T-Pa3pelIUMbIX TPYIII, ¥ KOTOPBIX XOJJIOBbBI T-IIOJATPYIIIbI IPUHA-
sgexar §. Eciau rpynna G npunayiexxut F., B 9aCTHOCTH, €CJIU OHA 7T-Pa3peIinMa,
10 &, -uHBLEKTOPLI G ABJISIOTCA XOJUIOBbIMU T-noarpynnamu G (em. [3, ¢. 328]).

B Teopum paspemmmMbIx TpyInm usgniHoe o0o0IIeHne B TepMuHax KJaccoB Our-
TuHra QyHIaMeHTa bHbIX TeopeM CuioBa u XoJuia mojydero amromnom, @uimepom
u Xaprm [16], KoTopble moKazam, 9To Juls Joboro kinacca @urruara § B KaxkK 0
paspemuMoii rpyrme G CyIeCTBYIOT §-MHBEKTOPHI U JIIOOBIE J[Ba €€ §-UHDBEKTOpa
COIIPSIZKEHBI. YKa3aHHBIN pesyibrar Brepsbie 0000men JI. A. IIlemerkosoiM [21] u
B nocnenytomem B. I. Cemenroscknm [22]. DT pesynbTarhl, HEOOXOAMMBIE HAM B
JaJIbHEHIIEM, IPeICTaBIIAeT

Teopema 2.3 [21, Teopemsr 2.1, 2.2; 22, Teopema, c. 168|. Ilycts § — Kiacc
@urrnara u © = o(§). Torma cIpaBeUIHBBI CI€AYIONIHE YTBEPK JCHUSI:

(1) ectu G € {67, §6}, o G umeer eIUHCTBEHHBIH KJIACC COUPSKEHHBIX §-
HHDBEKTOPOB;

(2) ecim G € &™, ro moarpynna V rpynnst G siBisiercst §-uabekropom G B
TouHOCTH TOIja, Korga G obiagaer cyOHOPMAJIBHBIM PsIJIOM

G=Gy<4G; <...4G =1,

KaxKJbIH (baKTOp KOTOPOro SIBJASICTCS JHO0 T -rpynmoit, jambo HUIBIOTEHTHOH T-
rpymmo#, rakum, aro V N G; ectb §-MakcumasbHas noarpynmna B G; Jist JI060ro

1€{0,1,...,t}.
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g mocrpoenust nmpumMepoB kiaccoB Purtuara CpF-Tpynn OyaeM TakzKe Hc-
MOJIB30BATH OMEPATOPBI * W ., KOTOpbIe ompenenensl Jlokerrom [23]. Hamomunm,
9TO KaxKJIoMy KJjaccy @urTuHra § omeparop * comocTaBiisieT HAaMMEHBIIUN U3 KJiac-
cop @urrunra §*, comepxkamuii §, Takoii, yro (G x H)g« = Gz~ X Hg« st BCEX
rpyun G u H, a oneparop , — kiaccy @urrunra § knace @Purrunra §. = N{X : X —
kiacc @Qurruara u X* = §*}. Kuace @Qurrunara § HaspBaior kaaccom Joxemma,
ecun § = §*. CaoiicrBa oneparopos JlokerTa orucbiBaer

JIemma 2.4 [2, X.1.15]. st sro6oro knacca @urruara § CIpaBeIuBBI COOT-

momreHust (Fx)e = Fu = (F7)« ST CF* = (T4)* = ()"

3. JIoKaJibHbIE M YaCTUYIHO
HacJeACTBEeHHbIe KJjacchl PUTTUHTAa

Hamomunm, uro Besikoe orobpaxkenue f : P — {knaccet PuTTHHTA} HAZBIBAIOT
Ppynruyuetd Xapmau nin H-dpynxyued.
Iycrs 7 = Supp(f) = {p € P: f(p) # @} u LR(f) = €& N (N f(0)MEy).

peET
Knace @urtuara § Has3bBaoT aokaavhbim [17], ecim cymecrByer H-byaxkuus f
Takast, 9To § = LR(f). 3amernm, 9T0 ceMelcTBO TAKMX KJIACCOB OOIIMPHO, TAK KaK
BBUJLYy TeOopeMbl [24] KaxKIplil pa3pemnMblil Hac/leJCTBeH bl Kinacc PurTunra, T. €.
riracc PurTUHTa, 3aMKHYTHIII OTHOCUTEIBHO B3ATHUS MTOATPYIII, JTOKAJIEH.
B [19] onpezenensl 4acTUUHO HAC/IEACTBEHHbIE Kaacchl PUTTUHIA, KOTOPBIE 10
MIPEIOKEHNTI0 XapT/IN CTAIN HA3BIBATH Kaaccamu Duuiepa.

OnpPEAENEHUE 3.1 [25]. Kiace @urrunra § naswiBaercs kaaccom Duwepa,
eccuu3z G € §, K <G, K < H < G u toro, uro H/K sasisercs p-rpyuioil s
HEKOTOPOT'O IIPOCTOTO p, Beerga cienayer H € §.

OueBuHO, YTO KaXKIbI HACJIEICTBEHHBIN Kiiacc OUTTHHTA SIBJISIETCS KIACCOM
Qumepa. B uacTHOCTH, MHOXKECTBO BCex KiaccoB Quiiepa COMEP:KUT BCe paspe-
[IUMbIEe HACJIEJCTBEHHBIE JIOKAJbHbIE Kjaacchl Purrunra. B3anMocBsasb MeKIy JiO-
KaJIbHBIMU KJtaccamu QurtuHra n Kiaccamu Puinepa B 00IIEM ciIydae pacKpbIBAET
CJIe Ty OISt

Teopema 3.2. CupaBeiuBbl CJEIYIOIIHE Y TBEPXK ICHHUS:

(1) kakmprif JokasIbHBIE Kiaace PurTHHra sisiercs Kiaaccom Duinepa;

(2) cymecrByror knaccer Quiriepa, KOTOPbIe He sIBJSIOTCS JTOKAJIBHBIMH KJIACCA-
mu DurruHra.

JOKA3ATENBCTBO. (1) Ilycrs § = LR(f) mus nexkoropoit H-dbyskiun f ¢ HO-

curenem 7. Torna § = €,.ND,tne ® = () f(p)MN,€, . Tax xax knacc Purrnnra €,
pe™
HACJIEJICTBEH U IlepecedeHne JI000ro MHOXKecTBa KiaccoB Dumiepa saBJsgeTcs KJac-

com Qumiepa, i A0KA3ATENLCTBA yTBepKIeHus (1) 10CTATOYHO BBISCHUTH, YTO
IS KaKIoro mpocroro p € m kiace @urrumnra X, = f(p)N, &, — xracc Pumepa.
IIycts G € X,, K < G, K < H < G u H/K sBnsieTcss ¢-rpymmoii Ajsi HEKOTO-
poro mpocroro uucia ¢q. Jokaxkem, uyro H € X,. Paccmorpum nBe mMeromuecs
BO3MOYKHOCTH.

1. p # q. Barom ciywae H/K € €. Tak xak K € X, 7o K < Hy,. Cnesopa-
TesbHO, BBUY nsomopbusma (H/K)/(Hx,/K) = H/Hx, nonyuaem H/Hx, € €.
Orcrofia ¢ y9eTOM acCONUATHBHOCTH YMHOXKeHUs KJaccoB PUTTUHTA CJIeIyeT, 9To
H € X,¢, = X, u yrepxenne (1) reopemsr Bepro. Ocraercss IPHHATH CIIydaif



06 anaJore runoresnl Illemerkosa 993

2. p = q. llycrs H, — cunoBckag p-noarpymua rpyunst H. Tak xax G aB-
nstercst Xp,-rpymmoit, dbaxrop-rpynmna G /G f (o, mpuaaexRuT &€, , TO3TOMY CUIOB-
CKasl p-TIOArpyIIa rpylnbl G ABJISETCS TaKKE CUJIOBCKOM pP-IIOAIPYIIION TpyIIIIbI
G (pym,- Creposaresbro, no Teopeme Cutosa H), < Gypym,, Tem cambim [K, Hp| <
KN Grpym, = Kfpym,. Svaunt, HyKf)m, — HOPMabHas HOArPYIIA IPYTIIbI
Hy,K. U3 H/K € M, nonyaaem H, K = H. Kpome toro, HyK;pym, /Krpym, € Ny
Crenosaremsno, HyKypym, € (f(p)M,)N, = f(p)Ny, u, swaunt, H,Kpm, <
Hypym,. Bamernm taxcke, aro HyK/HyKypym, = HyKppom, K/HpKrpym, =
K/K N HpKf(p)‘ﬂp = K/Kf(p)mpr. Craso ObITBH, H/HpKf(p)mp € ¢,. To-
rya Bty nsomopdusma (H/H,Ky)/(Hypyw,/HpKfp)) = H/Hjfp)m, momyda-
eMm H € X, u yrsepxzenue (1) nokasano.

(2) Hnga nokazaresbeTBa CyNECTBOBaHUA KJjaccoB Duiiepa, HE sBJIAIOIIUXCS
JIOKAJIbHBIMU Kj1accaMu OUTTHHTA, BOCIIOIB3YEMCsT KOHCTPYKIIUSIMHU KJIACCOB I'PYIIIL,
KOTOpBIE B Kjacce G Bcex pa3pelrMbIxX IPYIN U3ydaiuch XaykoM [26,27] (cm. Tax-
xe [2, IX.2.5(a),(b)]). Iycts E, — omeparusi, COMOCTABISIONIASA KasKJIOMY KJIACCY
rpyun X xiace rpynn E, X = (G € 6 : 3N 4G, N < Z(G) u G/N € X). Torzma
BBULY JieMMbl 2.2 u3 [26] E, siBisiercst onepanueit 3ambikanusi, T. e. X C E, X, u3
X C 9 cuenyer, yro E, X CE, Y u E,(E, X)=E, X.

IIycts p — npoctoe uuciio nu § — nHanMmenbinuit u3 E,-3aMkHyThIX K1accoB Our-
tuHra takoii, uro M,F = 6. Kaxk ycranosieno B [26, pasn. 4.3] (cM. Tak:Ke yTBep-
)kyeHus 1 u 2 Teopemsl 5.9 u3 [27]), § sBasiercst knaccom Qumepan §F = (G € & :
G/Cc(0,(GQ)) € M,). Iokaxem, uro kiaacc Purrunra § Henokauen. Ilycrs, mampo-

THB, § ABIsIeTCs JMOKAMBHEIM Kiaccom Purruara. Torna § = 6.0 (N f(p)MN,6,)
peT
st Hekotopoit H-dymkunum f ¢ mocutesem 7. IlycTh Jyist HEKOTOPOTO IIPOCTO-

ro ¢ € 7 3Hadenne H-dynkmun f(g) takoso, uro w = o(f(q)) # P. Orciona
§ C 6,M¢y u 6,M;€E; # &. Bribepem rpymny G HauMEHBIIETO IIOPAIKa U3
kiacca 6 \G,N,Ey. Ilyere I' = Z, 1 G — perynsipHOe CIUIETEHHE MUKJIHIECKON
IPYIIBI HOpsijika r € 7 u rpynnsl G, npudeMm r # p € w. Torma I' = N XN G, e

N=Z.x...xXZ,.
————
|G|

Tak kax O,(I') = 1, oueBunmo, I' € §. Cnenosarensuo, rpynna G ABisieTcs
romoMopdubM 0bpasoM §-rpymner, u I'/N = G € 6,M,6 . Ionyduennoe mporu-
BOpEUNe yCTAHABIMBAET TOT (PaKT, ITO KaxkKjoe 3HadeHne H-byuxuun f sBisercs
kiaccom Purrunra nosuoii xapakrepucruku. CienoBaresnsno, M C f(p) s Kax-

Jsioro mpocroro p € m, nosromy N € D = ) f(p)N,6,. Ilycrs teneps Ej—
pem
I'PYIIIA, KOTOpAs ABJIACTCH PACITHPEHIEM MIHIMAILHON HOPMAJILHON P-TIOAIPYIIIBI

¢ nomMomipio rpyunsl nopsiika . Torna B € 6, ND = §, uro HeposmoxkHo. [Tosy-
YeHHOe TIPOTHBOpeUre J0Ka3biBaeT yTeepKenue (2). Teopema nokasana.

4. Kunaccer @uiiepa mw-paspemuMbix Cr§-rpynn

Hamomamm, 910 eciin m — HEKOTOPOE TIOMHOYKECTBO MHOXKECTBA BCEX ITPOCTHIX
qucest P, o cumsosamu G, u Hall,(G) 0603Ha9a10T XOJUIOBY 7-IIOArPYIILY [PYIi-
bl G ¥ MHOXKECTBO BCEX XOJUIOBBIX T-TIOArPYIIl (G COOTBETCTBEHHO.

Jlemma 4.1. Ilycres Ky, Ko — HOpMasbHBIe moarpymnsl rpymmnel G € G™ u
G, € Hall(G). Torza cupaBeyuBbl CJIEAyIOIHE YTBEPAKICHUS:

(1) KiKonNG, = (Kl N Gﬂ—)(KQ n Gﬂ—),’

(2) K G, NKyG, = (Kl n KQ)Gﬂ—.
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JIOKA3BATEJBCTBO. (1) OueBuuno, (K1 NGL) (Ko NGr) < K1K: NG,. Tak
kak noarpynna K; NG, seasiercs xomnosoit m-noarpymmnoit K;, o |[K; NG| = |K;|x
st ¢ € {1,2}. Ananornuno |K3 Ky NG| = |K1Ks|x.

CrenoBarenbho, |(K1 NG ) (Ko NG| = | K|z Kalx /| K1 N Ka|x = |K1Ka|r =
|K1K2 N G| Orciona BbITEKaeT CIIPaBeIMBOCTL paBeHcTBa (1).

Yreepxkaenue (2) caeayer u3 (1) mo memme A.1.2 u3 [2]. Jlemma gokazana.

[TocTpoenne knaccop @urtuHra T-paspemuMbix C §-IPYIIT OIUCHIBAET

Jlemma 4.2. s 106010 MHOXKECTBa MPOCTBIX YHCEeJ T U Kiaacca PurtuHra
§ kiacc Bcex m-paspeninmbix Cr§-rpymin sipisiercst Kiaaccom PUTTHHTA.

JIOKABATEJBCTBO. Ilycts € = (G € &7 : Hall;(G) C §). Eciiu § = &, 1o
¢ = g u 1emma oueBuHa. Kpome Toro, s ciay4daes, korga m = & u w = P, umeem
¢ = 6™ u € = § cooreercrBerHo. CiiefoBaTe/ibHO, B 3TUX ciy4asx & — Kjacc
DurTHHTA.

[penanonoxum, aro § # @ u & C w CP. llyers G € € u K 4 G. Torma uz
m-pa3pemmMocty rpymnbl G o Teopeme 2.1 cienyer cymiecrBoBanne B G XOJIOBOIA
m-noarpynusl G, Koropas sBisercd F-uoarpyumnoii G. Tak kak G, NK € Hall, (K)
u K =G, NK dG,, 10 K; €§, nosromy G € € BBUJIy COIPSXKEHHOCTH XOJIJIOBBIX
m-ionrpynn u3 K.

[yctb G = NM, tme N I G, M < G u N, M sBisitorcst C-moArpymnmamMmm
rpynnsl G. Tlokaxewm, uro G € €. Tak kak N € G, M € 6™ u 6™ — xJjacc
Qurrunra, To G € 67. CienoBarenno, o TeopeMe 2.1 B G CyIIeCTByeT XOJLIOBA
m-noprpynna G,. Torma G NN € Hall,(N) u G, N M € Hall,(M). Kpowme Toro,
GrNN u G;NM — sHopmasbsble §-ioarpyiibl G,. CiemoBaresbHo, 110 jieMMe 4.1
(GoNN)G-NM)=G,NMN =G, u G, €F. BBuiy CONpsizKEHHOCTH XOJLIOBBIX
m-noarpynn G nmeem G € €. Jlemma moka3aHa.

JlemMma 4.3. /lirst srroboro MHOXKECTBa IPOCTBIX duce] T U Kjacca Purruara §
giacc @urruara € Beex m-paszpermnmbix Cr§-rpymn w-HackiqeHHbid, T. e. €, €, =
(U

JOKA3ATENBCTBO. Eciu § — mycroit kinacc @urruara wiu « € {@,P}, 1o,
odeBuiHO, Kitace Purrunra € ABISETCA T-HACBIIEHHBIM. [lycrh § #£ &, & C 7w C
Pu G € €&,/. 3amerum, uro rpynnsl Gg¢ u G/G¢ ABIAAIOTCH T-Pa3pelIUMbIMU 1,
cjieioBaTesbHo, rpyna G T-pasperimnmMa.

ITyere H — xosutosa w-noarpynma rpymmubl Ge. Tak kak msgeke |G : Gel
apJstercs 7' -ancyoMm, H — xomnosoit w-noarpynmoii rpynnst G. Ho G € €, nostomy
H = G, € §. Cnenoarenbuo, G € €, u cupaseaiupo Bkaoudenne €&, C €.
Ob6paTHoe BKJIIOUEHNE OYeBUIHO. JlemMMma mokasama.

CupaseymBocTs anajnora rumnoress! [IlemerkoBa (cM. BBezeHme) JjIs Kjacca
Bcex m-pazpemuMbix Cr§-IpyIIn B ciIydae, Korja § — kiaacc Puinepa, moaTBepxKIaeT

Teopema 4.4. Ilycts m C P. Torga ajs aoboro kiaacca Puirrepa § Kaacc Bcex
m-pasperuMbix Cr§-IpyIn siBjsieTcst KjaaccoM Duiiepa.

JIOKA3BATEJIBCTBO. Eciiu § = @ wm n € {&,P}, 1o Teopema odeBuina.
[Iycrb g Cn CP,§#ou€= C,§NG".

Ipeanonoxum, uro G € €, K < G, K < H < G u H/K siBasiercss p-rpynioit
JIJIsT HEKOTOPOI'O MPOCTOTO YUCTa p. UTOOBI YCTAHOBUTH MPUHAJIEZKHOCTD TPYIIIIHI
H xnaccy €, pacCMOTPUM JIB& BO3MOXKHBIX CJIydasl.

Ciydant 1. p € «’. Tak kak 1o nemme 4.2 knace rpymnn & sSBIIETCS KIACCOM
QOurrunra, K € €. Torna uz K < H caenyer, uro K < He. Ilo ycnosuio H/K €
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N, C ¢ u knacc rpynn €, — dopmanusa. Crenosarensuo, H/He € €. BBUIY
nmsomopbusma (H/K)/(He/K) >~ H/He. Tak xak no jemme 4.3 kinacc € aBisiercs
T-HaCBIEeHHbIM, TO H € € u Teopema B ciaydae 1 BepHA.

Ciy4All 2. p € 7. B gannom cnyuae H/K € M, C &,. Tak kak nogrpynna H
ABJIsIeTCS T-pa3pemmMoii, B H 1o Teopeme 2.1 cymiecTByeT X0m0Ba m-noarpymnmna H .
Cuenosarensuo, H, K/K € Hall,(H/K) w H = H; K. 3unaunr, H/K =~ H,/H, N
K, u H;/H, N K sBagercs p-rpyunoil. Y4YuTblBasg HOPMAJIbHOCTb HOArPYHIbl K
B rpyunax G u H, nosydaem pasencrso G, N K = H, N K, crupaseiniuBoe jijis
HEKOTOPOIii X0JLToBOM 7-rtonrpynnsl G, rpymnmnsl G. Kpome Toro, us G € € cienyer,
aro G, € §. Tenepp us ycimosuit G, € §, H: N K < G, H:"N K < H, < Gr n
H,./H.NK €N, nony1aem H, € §. Crenosarensuo, H € €. Teopema mokazama.

Hamomumm, wTo paspemmmbiit Kiace PurTunra § HA3BIBAIOT HOPMAJIbLHBIM, €CJIH
it gioboit rpynmnsl G € 6 ee §-UHBEKTOp — HOpMaJsibHas noarpymmna B G. s
MIPOU3BOJIBHOIO Kjiacca PurTuHra § Kjaace Bcex pazpemumbix C§-rpynn He Beeria
saBJisieTcs KiaccoM Puirrepa. DTO HOATBEPXKIAET CJIeLyIOIni

ITpuMEP 4.5. Ilycts m = P u § = 6, — HauMeHBINNH U3 HECIUHUIHBIX Pas3-
pelmMbIX HOpMaJIbHBIX KjiaccoB Purtunra. Tora

€= Cr(6,) = (GeG Hal.(G) C&,) =6,

IIyctn, nanporus, knacc Purtunra € apisercs kaaccom Pumepa. Tormga mo reopeme
X.1.25 u3 [2] € — knacc JIokerTa, T. e. €* = €. YunuTbBasg CBOMCTBa OLEPATOPOB
JlokerTa, Mo gemMme 2.4 mosydaeM

= (6,) =6 =6 —¢—6,.

Ho B [28] 10Ka3aHO, 9TO CUMMETPUYECKasi IPYIIIA U3 TPEX CUMBOJIOB S5 HPUHA/IE-
xkur S\ S,.. Beuuy nosydennoro nporusopeudns € e spisiercd Kiaccom Puiepa.

5. O knaccax @umepa DI-rpynmn

ITycrs § — kiacc @urrunra. Ilo anamornm ¢ obosHaveHusivu u3 [4] Gyaem
ropoputb, 4To rpyuna G obaadaem ceoticmeom FEgz, eciim B G umeercs XoTd Obl
OIUH §-UHBEKTOp, U Ha3blBaThb (G B 9TOM cilydae Fz-epynnot. Ecmu G aBingercd
Ez-rpynnoit u mo6bie 18a §-uHbeKTOpa (G CONpPSIZKEHBI, TO OyZeM roBOPUTH, 410
obaadaem ceoticmeom Cg, 1 Ha3pBaTh ee Cz- rpyunoit. Cumsossl Fy u Cyz Oyaem
HCIIOJIB30BATh B TOM YHCJIe /1JIs 0003HAUeHUs K1accoB Fz- u Cx-TPyII COOTBETCTBEH-
Ho. Ecin § pasen kiaccy @urrunra €, Bcex m-TpyI, TO BBULY [3, Teopema 7.2.33]
kjacc By pasen knaccy @Purrunra ¢ Bcex Ipym, XoTd Kinace E, orimier ot € u He
apysiercst Kiaaccom Purrtunra (cm. [29]).

OnpPEAEJNEHUE 5.1. Ilycrs § — riracc @Qurrunra u m# C P. Oupenennm xaacc
epynn Dy cnepyiommm obpasom: G € DE B TOM B TOJIBKO B TOM ciy4dae, ecm G
obramaer ommnospemento cpoiicrBamu Cr, Cz M KaXKIblt §-HHBLEKTOP G COMEPIKUT
HEKOTOPYIO XOJJIOBY m-mtoarpyiy G.

IIycts X — mexotopslit Kimacc rpynn. Torna cumsosioM X™ 0603HAYUM KJIacc
BCeX m-paspemumbix X-rpynm, T. e. X =X N G™.

JIlemma 5.2. Ilycrp § — kiaacc @urrunra, w = o(§) um C P. Torna cpases-
JIHBBI CJICIYIOUIAC YTBEDK ICHHS:
(1) kracc DF N (&)™ sapasercs knaccom Ourrunra;
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(2) ecrm ™ C w, To KJTacc Beex w-paspemuMbIxX DE-rpymin AB/IsSeTcs Kaaccom
Qurruora.

JLOKABATENBCTBO. Ilycrs D1 = D% N (F6)™ u Dy = DFNGY ya m C w.
C yaerom TeopeM 2.1 u 2.3 JIErKO BUIETH, YTO KarXK bl 13 KJIAacCOB D1 1 Do COCTOUT
13 BCEX TeX M TOJbLKO TeX I'PYIIII, UHJIEKCHl §-MHbEKTOPOB B KOTOPBIX SIBJISIOTCS T'-
qUCJTAMU.

IMycts G € ®; u K 4 G, rae i € {1,2}. Torma uo reopeme 2.3 B rpyuue G
cymecTByeT §-uabekTop V u mazeke |G : V| aeasercsa m'-amemom. Beumy yTeep-
waenns (1) memmer 2.2 VNG € Injz(K). Tax kak |VK| = [V|-|K|/|V N K|, nmeem
|[K :VNK|=|G:V|/|G: VK| Cnenosarenvro, uanekc |[K : V N K| sBasercs
7'-auciaom u K € D;.

[Iycts K7 u K9 — #HOpMasbHbIe B ;-mtoarpymibl rpymmnsl G u G = K1 Ky, Tlo-
ckosbKy K; s @ € {1, 2} upunajgexur kiaccam @urrunra (§6)™ u 6¥, rpynna G
MIPUHAJICXKAT KAXKJIOMY 13 9Tux KjaccoB. CiemoBarenbro, B G 110 Teopeme 2.3 cy-
mecTByer F-urbextop V. Torya mo yreepxaernto (1) semmbr 2.2 noarpymmst VN K,
u V N Ky aensaores §-unbektopamu rpynn K; u Ko coorBercTtBenno. Ilokaxkem,
uro ungekc |G : V| — n'-aucno. eiicrBuresbHo,

k=G V| = K| [Ks|/ V] [KiN K| = [Ky - V- [Kg 2 Vol - VA [Va/[V]- [ K1 N K.
3HaYUT,

k=|Ky : Vi|-[Ky = Va| - [ViVa| - [ViN V3| /|V] - | K1 N Ky
:|K1V1||K2‘/2||(V10K1)(VQQK2)||VO(K1 ﬂK2)|/|V||K10K2|

CreroBaTENIBHO,
k - |K1 . V1| . |K2 : V2|/‘V . (Vl mK1)(V2 ﬂK2)| . |(K1 sz) . (Vﬁ (K1 OKQ))|

Tak kak 10 yciosuto uayekcol | Ky : Vi| u | Ky : Va| sasitorest 7o/-ancnamu, k —
w'-aucio u G € ©;. Jlemma nokasana.

s moKazaTeIbCTBA OCHOBHOT'O PE3YyJIbTaTa ITOIO pas3jielia YCTAHOBUM CHAYAJIa
MPU3HAK §-UHHEKTOPA T-Pa3penuMOil TPYIIIIbL.

JIemma 5.3. Ilycrs § — kmacc @urrnara, ©# = o(§) u G € &™. Torxa ecan
HOpMaJibHasT noarpyira K w §-mogrpynma Vo rpynner G rakoser, uro V N K €
Inj;(K) n somommsercas VK = G, o V € Injz(G).

HOKABATEJIBLCTBO. Tak Kax rpynna (G m-paspemuma, CymecTByer psig 1 =

Go 9 Gy Q... <G, = @G, B rotopom G, = K 1T HEKOTOPOTO k M KarKIbIii
dakrop G;/G;_1 aBigercs aubo 7'-rpyuIo, Jub0 HUIBIOTEHTHON T-IPYIIION Jist
1 €{1,2,...,n}. Iosromy 1o yrBepxKaenuio (2) Teopembl 2.3 sl JI0KA3aTEIHCTBA

JIEMMBI JJOCTATOYHO BLIACHUTD, 4T0 G; NV aBiIfeTcs §-MaKCHMaJIbHOII IOAIPY IOl B
G ns moboro j € {0,1,...,n}. Tak kak nmoarpynna V N K — F-UHBEKTOD TPYIIIIBI
K, 10 VNG; asasgerca §-MakcuMabHOR noarpynmoit B G; nna 0 < j < k.

ITycts k£ < j < n. Ilpeamonoxnm, ato G; NV < F < G n F € §. Ilockombky
G = VK, no roxznectsy Henexkunna G; = G;NKV = K(G;NV). CaenosareibHo,
MIPUMEHsIsT CHOBA TOXKIeCTBO JleIeKunIa, moaydaeMm

(G;NV)FNK)=FNK(G;NV)=FNG; = F.

Tax xak 1o npemnonoxenuto G; NV < F, ro VNK < FN K. Paccmorpum JiBa
CITyvasi.
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Cavaant 1. VN K =FNK. Borom cnyuae F' = (G, NV)(VNEK)=G;nV.

IIpuxonum K mporusopeynio ¢ npegmnosoxenueM G; NV < F. Ocraercsd IpHHATDH

Cnvuann 2. VNK < FNK. Takkak FNK < Fu F € §, to FNK saBisiercs §-
[OJINPYIIIION, cojepxKartieir VN K. DTo nporuBopeduT ToMy, 4ro noiarpymna VK —
§-uHbeKTOp rpynnsl K u, cienoBaTespHO, §-MakcuMmasbHa B K. SHaunt, V N G;
ABIAETCA §-MaKCHMaJbHOI noarpynmnoit B G; n1a k < j < n. Jlemma gokaszana.

Ilocrpoenne knaccos Puiepa MOCPEACTBOM Kiacca DI-Ipynil IpecTaB/sieT

Teopema 5.4. Ilycrs § — kuacc Quinepa, w = o(§) u m C P. Torua cupases-
JIHBBI CJICYIOUIHE YTBEDK ACHHS:

(1) xracc DF N (F&)™ apasercs kraccom Durrepa;

(2) ecrm m C w, TO KJIacc BCeX w-pa3pemmuMbIX DS -IpyIT saBIseTcs KaaccoM
Qurmepa.

JIOKABATENMBCTBO. Ilycrs §1 = DZ N (§6)™ u F2 — kjacc Bcex w-paspe-
IIUMBIX Dg—rpynn, rme 7 C w. Ilo memme 5.2 Kjgacchl TPymm §1 U §2 SABISIOTCS
kJyraccamu PuTTHHTA.

IIyers G € §; u K < G, tne i € {1,2}. Tlokaxewm, uro eciu K < H < G n
H/K saBagercs p-rpyniioi jijisg HEKOTOpOro upocroro p, o H € §;.

Hokazxem yrBepkaenne (1). Bragame 3amernm, uro H/K € 9, C &. Tak kax
1o JyieMMe 5.2 §1 — kjacc Purrunra, to K € §;, nostomy K < Hg,. YunrsiBas
umzomopdusm (H/K)/(Hg,/K) = H/Hgz,, umeem H/Hz, € 6. Kpome toro, Hg, €
§6, u, cremosarensuo, Hy, < Hzs. Beuny usomopdusma (H/Hg,)/(Hzs/Hg,) =
H/Hzs w cBOHCTBA acCONMATHBHOCTH YMHOMXKEHUs KiaccoB OUTTHHIA, IOJydaeM
H € (§6)6 = §6. Kpowme toro, G € §1 u, 3uauur, H € &™. CuenosaresibHo,
H € (§6)™, u B rpynme H BBugy Teopem 2.3 u 2.1 CyIecTBYIOT €IMHCTBEHHBIH KJIACC
COIIPSI?)KEHHBIX §-UHBEKTOPOB U €JMHCTBEHHBIN KJIACC COIPSYKEHHBIX XOJIJIOBBIX 77~
noarpyti. PaccMoTpuM jBe mMeErOIecss BO3MOXKHOCTH.

1.1. p € ©’. B arom cayuae H/K € &,/. Ilycrs F — F-unbekrop rpyuust H.
Torma no yreepxaenuto (1) jsemmbl 2.2 noarpymma F' N K sapisercs §-uHbEKTOPOM
rpymnbt K. Tak xax K € §1, to K — Dg-rpynna, nosromy F N K coxepxur
HEKOTOPYIO XOJUIOBY T-noarpymiy rpymnnsl K. CregoBaresibHO, HallJIeTCs XOJIOBa,
m-noarpynna H, rpymmnet H takast, uro H = H N K < FN K < F. 3unaunr,
H € 1, u Teopema B ciayuae 1.1 BepHa.

1.2. p € m. Tak kak G € §1, cymecrByer §-uabekrop V rpynmnsr G, cojepxka-
muii XOJIoBy m-noArpyny rpymmsl G. CienoBaTesbHO, 10 yTBepKIAeHuIo (3) Teo-
pembl 2.1 V' cosepKuT TakkKe HEKOTOPYIO XOJLI0BY m-rioarpytiy H, rpynmst H. Tlo-
ckosbky H/K — p-rpynua, seuiy uzomopbuszma (VNH)K/K =~ (VNH)/(VNHNK)
caenyer, ato (VN H)/(VNK) € N, Kpome Toro, VN K < V. Urak, V € §,
VAK<VNHLSVu(VnH)/(VNK)eN, Cremosareasuo, VNH € F.

[Toxkaxkem F-maxcumaabaocTh noarpynmnsl V N H B H. Illyetbs VN H < R< H
uRe§ Torma VNHNK < RNK. Tak kak RNK < R, To RN K — §-ioarpymnmna
K. Kpowme roro, noarpyuna (VNH)NK = VN K aBisgercda §-UHbEKTOPOM I'DYIIIIbI
K, u, suagur, V N H — F-makcumasbiag noarpynmna B K. Cuenosarensuo, (V N
H)NK = RNK. Iockonbky H/K — m-rpynna, H = H,K. Tenepb uz V > H,
caenyer, uro H = (VNH)K. TlostoMy, npuMeHsist ToxK1ecTBO JleieKnnia, morydaem
R=RN(VNH)K =VnNH)(RNK)uR=(VnNnH)((VNH)K)=VNH. 910
JIOKa3bIBAET §-MaKCUMaJbHOCTD Ttoarpynnel V N H B H.

Taxum obpazom, s rpynn H,V N H u K BBIIOIHSAIOTCS CJIELYIONINE YCIOBUS:

(i) HeF6 u H/K € M;
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(ii) moprpymma V' N H §-makcumambna B H u (VN H) N K € Injz(K).

Buaunr, no emume 2.5 u3 [30] moarpynmna VN H aBasercs §-MHBEKTOPOM IPYTIIHI
H. Kpowme toro, VN H > H,. Cnenosarenvuo, H € §1, u 1epBoe yTBEpPKIEHNE
TEOPEMBI JIOKA3aHO.

(2) Tak xkak © C w, KaxKJasg IPyNa U3 o T-paspemmMa. Paccyxkiuas, Kak
B Cilydae J0Ka3aresbCcTBa yrBepKiaenus (1), mosydaem, 910 mis §-unbekropa V
rpymnst G u ee oarpytn K, H BBITOJHSIIOTCS CJIETYIONINE YCITOBHS:

(G) VNH)K =H € &%

(jj) VN H asnserca F-noarpymmoit H u (VN H) N K € Injz(K).

Ilo nemme 4.3 VN H € Injz(H). Crenys noxaszaTennbcTsy yTepxaenns (1),
nmeem V N H > H,, nostomy H € §5. Teopema nokazana.

Ecmm xknacc @urrunra § mHe aBisgerca kmaccom Pumrepa, To Kiracc Ourrunra
BCeX PaspemuMblX DE-TpyNn B 00IeM ciiydae He sAB/sercs KiaaccoM Pumepa. 1o
[TOJITBEPK JAET

ITpuMEP 5.5. Ilycrs § = (G € & : Socs3(G) < Z(G)), e Socs(G) — 3-10K0JIb
rpyunst G, T. e. IPOU3BEJIEHUE BCEX €€ MUHUMAJIBHBIX HOPMAJIBHBIX 3-mtoarpy. To-
ria no [2, reopema IX.2.8] § siBasiercs kiaaccom OUTTHHTA U He SIBISETCS KIACCOM
Qumepa (cm. mpumep I1X.3.7(a) B [2]). IIycre 7 = {2}. Torma no yrsepxie-
mmio (1) memmer 5.2 knace rpynn §) = DX asigerca knaccom Ourrunra. B stom
caydae, Kak mokasaHo B npumepe 1X.3.15 u3 [2], cymecrsyer rpynma G € &, cu-
JIOBCKasl 2-MIOJTPYIIa H-MHBEKTOPa KOTOPOIl He sIBJISIeTCsI CUJIOBCKOM 2-TIOArpy o
JUISL KazKJI0H M3 HOPMAJIBHBIX HOArpyHIl rpymisl G. DTo o3HavaeT, 910 Kiaace Our-
THHTa §) He HOPMaJIbHO BJIOXKEHHBIH (cM. [2, onpenesenne 1X.3.3]). CrenoBaresnbHo,
1o [2, Teopema 1X.3.4(a)] xmacc Purrunra §) we aBisgercs Kiaaccom Puepa.

B 3akimodenne orMeTnM, YTO KaxK bl HACIEACTBEHHDIN Kiiace PurTunra sABs-
ercst kaaccom @umepa. OHAKO M3 HaceICTBeHHOCTH Kiacca Puimepa § B obieM
cJlydae He CliejlyeT HAc/Ie/ICTBEHHOCTD Kiacca §) Beex paspemmmblx DE-rpym. Jleii-
CTBUTEJILHO, €CJIH KJIACC § paBeH Kiaccy I BceX HUIIBIOTEHTHBIX Ipynn u m = {3},
10 § — HacieacTBeHHbIN Kiaacc Puiepa u mo Teopeme 5.4 Kiacc Ipymir §) sSBIIsi€TCS
kiaccom Pumepa. Ho § nacnencrsen (cum. 3amedanue K reopeme 1X.3.8(a) us [2]).
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