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KOHEYHBIE T'PVIIIIBI, 'PA®BI ITPOCTHIX YNCEJI KOTOPBIX
HE COJEP>KAT TPEYIOJIbHUKOB. I!

O. A. AnekceeBa, A. C. KouagparbeB

Uccnenyrorcsi KoHEYHBbIE IPYIIIbI, Ipadbl IPOCTHIX YHCEJ KOTOPBIX HE COZEPKaT TPEYroJbHUKOB. B HacTo-
el yact paboThl HaiAeHB! M30MOP(MHBIE THIBI I'PadOB IPOCTBIX UHCEJ M OLEHKH (PUTTUHIOBON JJIMHBI
Pa3peUInMbIX I'PYIII, a TaK»Ke OIPEeJIesI€HbI IIOYTH IIPOCTbIE€ I'PYIIIIbI.
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Finite groups whose prime graphs do not contain triangles are investigated. In the present part of the work,
the isomorphic types of prime graphs and estimates of the Fitting length of solvable groups are found and also
almost simple groups are determined.
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BBenenne

Ipagom npocmoix wucen (nmu epagom I'pronbepea — Keeean) I'(G) koneunoit rpymmnst G Ha3bIBa-
ercs rpad, B KOTOPOM BEPIIAHAMI CJIY2KAT IIPOCTBIE IEIUTE/H IOPAIKa Ipylbl G 1 IBe BepIIUHLI
P M ¢ CMEXKHBI TOIJIA U TOJBKO TOTAA, KOraa (G CONEPKUT 3JEMEHT MOPSIKa Pq.

Jlrouno B pabore [20] onmcasa KoHeuHble IPOCTBIE TPYIIILI (G TAKKe, YTO CBSI3HbIE KOMIIOHEHTHI
rpada ['(G) saBisiioTcst IepeBbsiMu, T. €. CBA3HBIME IpadaMu, He cojepKarmumu nukJibl. Kpome Toro,
B 3TOIl paboTe OIMMCAHO CTPOCHME KOHEYHOH I'PYIIILI, I'pad IPOCTHIX YUCe] KOTOPOH SBJIsIeTCs Jepe-
BoM. MBI paceMaTpuBaeM 601ee OOIIYIO 3a1aMy OMUCAHUS CTPOCHUS KOHEIHOR rpynibl G TAKOM, 9TO
rpad I'(G) He comepKuT TpeyroabHUKOB (3-IUKJIOB). 3aMETUM, UTO yCIOBHE “Tpad MPOCTHIX YHCeT
KOHEYHOI T'PYIIBLI HE COAEPKUT TPEYTOJBLHUKOB  II€PEHOCUTCS HA MOATPYIILI B (haKTOP-TPYIIILI
sroit rpynnbl. Jlerko gokassiBaercs (cum. jemmy 3.1), aro eciau G — rpyImia ¢ TAKUM CBOWCTBOM, TO
m60 G paspermma, 6o dbaxkrop-rpyimna G/S(G) rpynnst G 110 ee paspemmumomy pajmkaiy S(G)
nowmu mpocma, T.e. uMeeT HeabeseB HPocToil 1mokoyb Soc(G). B nacrosimieit yactu paboThl MbI
HCCJIeyeM Pa3peIIuMbIe W MOYTH IIPOCTHIE IPYIIIBI, rpadbl IPOCTHIX YHCE] KOTOPBIX HE COIEPIKAT
TPEyTOJIbHUKOB.

B ciyuae, korma ucciaenyemas rpymmna G paspelnmMa, Mbl IOIyYaeM CIeAYONUil pe3yJbTaT o
ee crpoennu B Tepmunax rpada I'(G) u durrunrosoit qmmet [p(G) rpymnmnsr G.

Teopema 1. ITycmv G — Koneunas paspewumasn epynna u epad I'(G) ne codeporcum mpeyzons-
Huros. Toeda 6bMOAHANOMCA CACIYOUUE YMBEPHCIEHUA:

(1) ecau epag T'(G) necesasen, mo G — epynna @Ppobenuyca usu 2-@pobenuycosa 2pynna u
epagp T'(G) umeem mowno deée KOMNOHEHMDBL CBAZHOCTIU, KAMHCOAA U3 KOMOPUT A6AAEMCHA 1- Uiy
2-uenwvio;

!Pa6ora Bomosnena npu dunancosoit nomiep:kke PH®, mpoext 15-11-10025 (Teopema 2), a Taxwxe
PO®U, nupoexr 13-01-00469, KomiiekcHoit mporpaMmbl GpyHIaMeHTaJbHbIX ucciaegopanuit YpO PAH, npo-
exr 15-16-1-5, u B paMKax IpOEKTa IIOBBIIMIEHNs] KOHKYPEHTOCIIOCOOHOCTH BeyIux yausepcureros PD (co-
rnamenne Mexry MunucrepcrBoM obpazoBanus u Hayku PO u YpasbckuMm derepajsbHbIM YHIBEPCUTETOM

or 27.08.2013 Ne02.A03.21.0006) (reopema 1).
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(2) ecau epagp T'(G) ceasen, mo epagh I'(G) asasemes aubo n-uenvio das 1 < n < 4, aubo
4-yuKraom, AUub0 H-YUKAOM;

(3) ecau epap I'(G) asasemes 2-yenwvio, mo wucao lp(G) mooicem boimv ckoab y200no 6osvwium;

(4) ecau epagp T'(G) asasemesa 3-uenwvio, mo lp(G) < 6;

(5) ecau epagp T'(G) asasemea 4-uenwvio, mo lp(G) < 4;

(6) ecau epagp T'(G) asasemes 4-yuraom, mo lp(G) < b;

(7) ecau epag T'(G) asasemesa S-yukaom, mo lp(G) = 3.

Boaee moezo, das xasrcdozo uzomopgprozo muna epaga T'(G), kpome 2-uenu u 5-yuraia, Maxcu-
mym wucaa Lp(G) docmueaemesn ma maxot epynne G, wmo gaxmop-epynna G/O(G) uzomoppra
epynne 2°S, .

[Tynkrsr (1) u (2) Teopembr 1 qokazanbl Takxke B pabore A. I'py6epa, T. M. Kesutepa, M. JI. JTbon-
ca, K. Horona u B. IIrpaccepa [1, ciencreue 2.9]. Ho B ux joKa3areibCcTBe UCIOIB3YIOTCS KIIAC-
cudukays rpadoB HPOCTHIX YHCE] KOHEUHBIX Pa3peIluMbIX I'PYIII ¥ HEKOTOPbIE KOMOMHATOPHBIC
pesynbrarhl. Hamre moka3aTebeTBO 3TUX IMYHKTOB IIPSIMOE, O9eHb KOPOTKOE M B HEM HE UCIIOJIb3Y-
10TCs TybOKHMe KOMOMHATOPHBIE pe3ysbTaThl. Kpome Toro, s gokazarenbeTsa 1. (7) Teopembr 1
MBI ccbliaeMcst Ha |1, npejyioxkenue 4.4|, rak Kak B 9TOM CJIydae CMOIVIU IIOJIyYUTh TOJBKO OIEHKY
lp(G) < 4.

BameTnM, 4YTO mOJIydYeHHbIe B Teopeme 1 onenku 4uciaa [p(G) Tounbl (cM. 3amedanust 2—4),
KpoMe, ObITh MOXKeT, 1. (6), KOTODBI HYKJIaeTcsl B JaJbHeleM UCCIe0BaHIH.

B cayuae, xorga ucciemyemas rpynna G II0YTH IIPOCTa, MbI HOJTy9aeM CJIeLyIOMuil pesyIbTar.

Teopema 2. [Tycmv G — koneunas nowmu npocmas epynna. Ecau epad T'(G) ne codeporcum
MPEY20AHUKOG, MO EHNOAHACTNCA 00HO U3 CACOYIOUUT YMEEPIHCOEHUT:

(1) 2pynna Soc(G) usomopgdna odnoti uz epynn A, daan € {5,6,7}, La(q) dna q € {7,23,34 11,
13,17,5%,72,29}, L3(q) dna q € {3,4,5,17}, Us(q) dan q € {3,7}, L4(3), Us(q) dan q € {2,3},
G2(3), 2Fu(2), Mi1, Mao;

(2) 2pynna G usomopgra odnoti us epynn Ag, La(q) dan q € {2%,26}, L3(q) dns q € {7,8,9},
L3(7):2, L3(9) : 2, Us(q) dan q € {4,5,8}, Us(5) : 2, Us(8) : 3, Us(2);

(3) Soc(G) =2 La(q) dan q € {52,17*} u PGLy(q) £ G;

4) Soc(G) = La(q), 2de g € {2P, 3P}, p — neuemmnoe npocmoe wucao u |w(g—1)| <2 > |n(qg+1)|;
5) G = La(p), 2de p — npocmoe wucao, p > 17 u |w(p —1)| <2 > |n(p+ 1)|;

6) G = PGLy(p), 2de p — npocmoe wucao, omauwuroe om wuces Pepma u Mepcenwna, p > 17 u
I — 1)] = 3

(7) epynna G uzomoppma La(q) uau La(q) : 1, 2de ¢ =p", p € {3,5,7,17}, r — npocmoe wucao,
r ne deaum |Soc(G)|, g =€l (mod 4) dan e € {+,—} u |7(qg—el)| =n((¢+¢€1)/2)| =2,

(8) epynna G usomopgpna Us(q) usru Us(q) : p, 2de ¢ = 2P, p, g — 1 u (¢ + 1)/3 — npocmue
wucaa, p > 5, |1((¢*> —q+1)/3)] =1 u p ne deaum |Soc(G)];

(9) Soc(G) = L5(p), 2de € € {+,—}, p — npocmoe wucao, omauwnoe om wucen Pepma u
Mepcenna, p > 11, (p—el)3 =3, |[7(p* —1)| =3 u |7 ((p* + ep + 1)/3)| = 1;

(10) Soc(G) = Sz(2f), 2de aubo f = 9, aubo f — meuwemmoe npocmoe wucao u max{|m(q —
Dl lm(q = v2¢+ 1] |m(q + V2 + D]} < 2

(11) G = 2G(q), 2de ¢ =3P, p u (g —1)/2 — nevemmwie npocmuie wucaa, |w((q+1)/4)] =1 u
[m(g—VBa+1)| <2 > |m(g+ 3+ 1)

U3 reopemsl 2 u [5;25] mosyuaercs

CaencrBue. I[Iyemv G — xoneunas nowmu npocmas epynna u epag I'(G) ne codepotcum mpe-
yeoavrukos. Tozda (1) wasrcdan cesasnan xomnonenma epaga I'(G) asasemea depesom; (2) ecau
epynna G npocma, mo epap I'(G) neceazen; (3) |1(G)| < 8 u pasencmeo docmueaemcea, ecau

G = Aut(5z(27)).

Bamernm, 4To TEopeMa 2, B 4aCTHOCTH, CYIIIECTBEHHO yTOUHSIET MOJIy4eHHBbI B [20] crmcok Ko-
HEUYHBIX [POCTBIX IPYII TaAKUX, YTO CBsA3HbIE KOMIOHEHTHI Tpada I'(G) sABIsSOTCs 1epeBbsMU.
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Bropast wacts paboThl OYIET MOCBSIEHa PACCMOTPEHUIO ODIIEro CiIydast KOHETHBIX Hepa3peln-
MBIX TPYIIII, I'Padbl IPOCTHIX YUCE] KOTOPBIX HE COJEPKAT TPEYTOJTHHUKOB.

1. 0603Ha'-IeHI/IH, TepMHHOJIOTUA U BCIIOMOraTeJIbHbI€ pe3yJIbTaTbl

Hamm o6o3HaveHns 1 TEPMUHOJIONHsI, B OCHOBHOM, CTaHJAapTHBI, MX MOXKHO Haiitu B [2;10;11;
14;15]. Ecim n — naTypajbHOE YHCIO U P — HPOCTOE HYUCJIO, TO Yepe3 n, U m(n) 0603HAIAIOTCS
COOTBETCTBEHHO P-4aCTh YUC/IA 7 U MHOXKECTBO BCEX IPOCTBIX jesureseil yuciaa n. Yepes A XN B
wm A : B obo3Hayaercss paciuieriseMoe pacimpenue ([oJIynpsiMoe pousBseienne) rpymbl A mo-
CpeJICTBOM rpyuinsl (Ha rpymiy) B.

[Tycrs G — koneunast rpynmna. O603HAUNM YHUCIIO U MHOXKECTBO CBSA3HBIX KoMIoHeHT rpada I'(G)
gepe3 $(G) u {mi(G) | 1 < i < s(G)} coorBeTCTBEHHO; IIPH STOM Jyist I'Pynibl G YETHOTO HOPSIIKA
cautaeM, 4to 2 € m1(G). Homoxkum 7(G) = 7(|G|).

Hepes 25, obosnaudaerca OMHApHAsd OKTad/IpasbHas IPYIIIa, T.€. HEPACHICIIAeMOe PACIIIpe-
HUe TpyIIbl HOPSIKa 2 HOCPEACTBOM I'PYIILI S4, CHIOBCKAs 2-IIOArPYIIA KOTOPOro H30MOPQHA
06001IIeHHOIT TPyIIIle KBATEPHUOHOB Hopsinka 16. Samernm, aro 2:S; = SLy(3) 2.

Eciu G — xoneunas paspermMas rpymia, To depes [ (G) obosnadaercs ee hummunzosa 0Auna,
T. €. HAUMEHbIIasl JIJIMHA HOPMAJbHBLIX Psi0B Tpylnbl G, Bce (haKTOPbl KOTOPBIX HUJIBIIOTEHTHDI.
Hucio Ip(G) 3mech conagaer ¢ nymuoii paga 1 < F1(G) < Fr(G) < -+ < F,_1(G) < F,(G) = G,
rie F1(G) = F(G) u Fi11(GQ)/Fi(G) = F(G/F;(G)) mig 1 <i<n—1.

Ecim rpynna G jeiicrByer na rpymune H, To Mbl 6y/1eM TOBOPUTH, YTO HEECIUHUIHBINA 3IEMEHT
g € G (coorBercrsenno rpynna G) geiicryer Ha H ¢60600n0 (Wi 6e3 HENOJSUNCHHIT MOYEE), €CIIH
Cu(g) =1 (coorBercrBenno Cg(g) = 1 mist Bcex HeeIMHMYHBIX 3J1eMeHTOB g € G).

[Menb ¢ n > 1 BepmIMHAME HA3BIBAETCS N-UEeN®bI0, a MUK ¢ N > 3 BEePUIMHAMEH — N-UUKAOM.
I'pad, cocrosmuii n3 n MOMApPHO HE CMEXKHBIX BEPIINH, HA3BIBACTCA N-KOKAUKOT.

PaccMoTpuM HEKOTOPBIE PE3yJIbTATBI, KOTOPBIE HCIOJIb3YIOTCA B JOKA3ATEILCTBAX TeopeM 1 u 2.

IIpennoxenune 1 (teopema I'pronbepra — Kerens |25, reopema Al). Jlas epynnw G ¢ necens-
nom epaghom I'(G) eepro odro us caedyrowuxr ymeeporcienudl:

(a) G — epynna Ppoberuyca;

(6) G — 2-¢ppobenuycosa epynna, m.e. G = ABC, 2de A, AB — nopmanvrvie nodzpynno. 2pyn-
not G, a AB, BC' — epynno. @poberuyca ¢ adpamu A, B u donoanenuamu B, C coomeememeerho;

(B) G asasemca pacwuperuem wuavnomenmuot m1(G)-epynnoe nocpedcmseom epynno A, 2de
Inn(P) < A < Aut(P), P — npocmasn neabesesa epynna c yeaosuem s(G) < s(P) u A/Inn(P) —
71(G)-epynna.

IIpengioxkenue 2 [14, 3ameuanue Ha c. 377|. I[Tycmo G — Kkoneunas 2pynna, Cun08cKas 2-
nodzpynna xomopoti usomopdra (06obusennoti) epynne ksamepnuonos, u G = G/O(G). Toeda seprio
0010 U3 CACOYIOULUT YMEEPIHCIEHU:

(a) G usomopgra cunosckoti 2-nodzpynne 2pynnv G,

(6) G usomopgdra epynne 2- Ar;

(8) G seasemca pacwupernuem 2pynnvi SLa(q), 20e q newemmo, nocpedcmeom UuKAUMECKOT
2PYNNBL HEYEMHO20 UAU YOIBOEHHO20 HEUEMHO20 NOPAJKA.

IIpennoxenue 3 (jemma Masyposa |9, nemma 1]). ITyems G — xoneunasn epynna, N — nop-
maavrasn nodepynna 6 G, G/N — epynna @pobenuyca ¢ adpom F u yurauueckum donoanenuem C'.
Ecau (|F|,|N|) =1 u F ne codeporcumesn 6 NC(N)/N, mo s|C| € w(G) das nexomopozo s € w(N).

IIpengoxenue 4. ITycmo p, ¢, 1 — pasauunvie npocmole wucaa u G — xoneunas 2pynna 6uda
G =P XN (TX(z)), 2de P — nempusuaavran p-epynna, T — q-epynna, |x| =r u Cq(P) = Z(P).
Ecau [T, x] # 1, mo svnoanaemes 00no u3 caedyiowur ymeeparcoenuli:

(a) Cp(z) # 1;
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(6) g=2, r=142" — npocmoe wucao Pepma u kKpumuueckan nodepynna epynno. T sKcmpac-
NeYUaLoHA.

Hoxaszareunbctso. Cuenyer us [14, 5.1.4, 5.3.1] u [16, semma). O

Eciin nops ok Kazk/10ro sjieMenTa rpyibl eCTh CTelleHb HEKOTOPOT'O IIPOCTOI'0 YUCJIa, TO, CJIETys
B. IIu, 6ynem HaswiBarh 3Ty rpyimny kpatko FPPO-zpynnot.

ITpengioxkenue 5 [17, reopema 1; 24, Teopema 16]. [Tyemo G — xoneunas nenpumapras EPPO-
epynnna. Tozda

(a) ecau G paspewuma, mo |1(G)| =2 u G — epynna Ppobenuyca ursu 2-@pobenuycosa epynna;

(6) ecau G npocma, mo G usomopgra Lo(q) das q € {5,7,8,9,17}, L3(4), Sz(8) uau Sz(32).

Bameuanue 1. Uz n (a) npemioxkenns 5, nokasaunoro I. Xurmanom B [17, Teopema 1],
u kiaccrueckoit reopembl @. Xosuta [14, Teopema 6.4.1] HEMeJIEHHO BbITEKaET CJIe/IyIOIIee BaXKHOE
CBOMCTBO KOHEYHBIX Pa3pPENIMMBIX IDYIII, BIepBble orMederHoe JIoummo B [19, Teopema 1|: rpad
HPOCTBIX YNCEJI KOHEYHOI Pa3PelIMOil IPYIIILI He COAEPKUT 3-KOKJIHUK.

2. Paspemmumbie rpynnbl

B sTom pazmese Mbr 1oKaxkeM Teopemy 1.

JIemma 2.1. ITyemv G — xoneunasn paspewumasn epynna u 2pad I'(G) ne codeporcum mpeyzonn-
nuxos. Tozda

(a) ecau epag T'(G) necsasen, mo G — epynna @poberuyca uau 2-ppoberuycosa epynna u 2pagp
I'(G) umeem mouro dee KOMNOHEHMYL CEAZHOCTNU, KAACIAA U3 KOMOPHIT AGAAEMCA 1- uAU 2-1enbio;

(6) ecau epagp T'(G) ceasen, mo epagh I'(G) asasemes aubo n-uenvio das 1 < n < 4, aubo
4-yuraom, AUO0 H-UUKAOM.

HJoxaszareunnbctso. (a) domycrnm, aro rpad I'(G) mecsszen. Io n. (a) npesyroxenus 1
G — rpymma @pobennyca uian 2-bpobenunycosa rpynna. Beuay [14, reopema 6.4.1] u 3amevanus 1
rpad I'(G) umeer TOIHO JiBe KOMIIOHEHTBI CBSI3HOCTH, KOTOPBIE SIBJISIFOTCS KJIUKAME (IIOJHBIME TDa~
damn). [Mockosbky rpad I'(G) He comepKUT TpeyroJabHUKOB, OTCIOIa CJejlyeT yTBEepKIeHue (a).

(6) Jomycrum, aro rpad I'(G) cesasen. [Tokaxkem, 4To creneHb (BaTIEHTHOCTH) KazK 0! BEPITHHBI
B ['(G) ne npeocxomut 2. Ilpennonoxum nporusnoe. Torna B rpade I'(G) cymecrByer Bepmuna p,
CMEXKHAsl C TPeMsl Pa3JInYHbIMU BEpINUHAMU ¢1, G2, q3. Fcmu noarpad {qi1,q2,q3} B rpade I'(G)
SIBJISIETCsT KOKJIMKOM, TO BBUAY |14, Teopema 6.4.1] u rpad upocrsix uncen {qi, gz, g3 }-xosmoBoit
noArpyninbl B G ABJIsieTCst KOKJIUKOM, 9TO MPOTUBOPEINT 3amedanuio 1. [1o3ToMy MOKHO CYMTATD,
9TO BEPUIMHBI ¢1 U g2 cMexkHbl B rpade I'(G). Ho Torma {p, q1, ¢2} ecrb Tpeyronbuuk B rpade I'(G);
nporuBopeune. Nrak, crenenb Kaxkioi Bepmunbl B rpade ['(G) He nmpeBocxoguT 2, B 9aCTHOCTH,
rpad I'(G) He comep:KUT TOUEK BETBJICHUS.

[Tpemmonoxkum, uro rpad ['(G) He conepxkutr mukios. Torga Beuay |2, upemioxenune 3, ri. 1V]
OH sIBJIsIETCsI N-TENbIo Jyist HekoToporo n. Ecau n > 5, to I'(G) comepKut 3-KOKJIUKY, UTO IPOTH-
BopeunT 3amedannio 1. [Tosromy n < 4, T.e. yrBepxkaenue (6) BBIIOJIHSIETCS.

[TIycrs Teneps rpad I'(G) comepxur n-nukia C st Hekoroporo n > 3. Ilockonbky rpad I'(G)
HE COJEPXKUT TPEYTrOJIbHUKOB, 1 > 4. Eciu n > 6, ro C' comepxur (n — 1)-uens, rae n— 1 > 5, aro
nporuBopednT upeapiayiiemy abzaiy. [losromy n € {4,5}. Ecin C # I'(G), To BBUILY CBA3HOCTH
rpada I'(G) o comep:kur BepriuHy p, Koropas He jiekuT B C' U CMexKHa ¢ HEKOTOPOil BEPIITHOMN

u3 C'. Teneps sicuo, uro noarpad C' U {p} comepKur 3-KOKJIHUKY, 9TO HEBO3ZMOYKHO IO 3aMEYAHUIO 1.
Canenosarensro, C = I'(G). O

JIemma 2.2. IIyemv G — xomewnas paspewumasn 2pynna u epad I'(G) asasemca 2-uyenvio.
Tozda wucao lp(G) moorcem 6vimsb ckoab Y200n0 GOALUUM.
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Hoxkaszareasctso. Homycrum, uro rpad I'(G) ecrs 2-niens {p, q}. Tlocrpoum pekyp-
PeHTHO T10c¢sei0BarebHoCcTh rpynn Gy, (n € N), nosarast G1 paBHON IUKJIMYECKOI I'DyIIIe TOPsi-
ka pq u G, — peryiaspHomy ciiereruto Gp,_1 ! G1 mius n > 1. Torpa sicuo, uro I'(G,,) ectb 2-1ienb
{p.q} mlp(Gn) =n. O

Jlemma 2.3. ITycmv G — konewnasn paspewumasn epynna u epad I'(G) asasemces 3-uenwvio.

Tozda aubo lp(G) <5, aubo lp(G) <6 uG/O(G) =25, .

Hoxaszareuanbctso. I'pab I'(G) umeer Bus

O O

p1 D2 b3

Honoxum G = G/O,, (G). Toraa Oy, 5,1 (G) # 1. Bes orpanmdennst 0GIHOCTI MOXKHO CIUTATD,
aro Oy, (G) # 1. Hostomy F(G) = O, (G) u F5(G)/F(G) sangercs HeeMHATHONR HUIBIOTEHTHOMN
{p2, p3}-rpymmoit.

B G cymecrsyer {pi,ps}-xomiosa noarpymna U. Torma U = P Ps, tne P; € Syl (G) ans
i € {1,3}. Tockonbky rpad I'(U) mecssizen, BBuLy npesyioxkenust 1 noarpymnmna U ects rpynmna Opo-
Gennyca um 2-bpobenuycosa rpynma. Hockoasky 1 # O, (G) < F(U), suy [14, Teopema 10.3.1]
noarpynna Py ecTh muKmMdeckas rpyina uin (0600mienHast) rpynna Kearepuuonos, F(U) < Py u
daxrop-rpynna P /F(U) nukindeckast.

[Tpemmonoxkum, aro p3 = 2. Torna U — rpymnma @pobernyca ¢ abereBbIM saApoM P 1 momo/THeH-
em P3. Tlockoneky C(F(G)) < F(G), nveem F(G) = Py. Ilo npemnoxkennto 2 mbo G = O(G)Ps,
mmGo rpymma G/O(G) msomopdua SLy(3) wm 2-S;. Tostomy O(G)/F(G) = O,,(G/F(G)) u
caesioBarenbio, [p(G) < 6.

[Iycts Teneps p3 > 2. Torma noarpymmna Ps mukindeckas. [Ipenmomoxkmm, 910 p3 AeaUT \Fg( )|
BosbmeM B FQ(G) noarpymy 1 nopsaka ps. Ilo memme @parruan nvmeem G = Fy(G)Ng(T). Ilo-
noxum C = Cx(T). dcro, uro C asasiercst {py,p3}-rpymoit u Ng(T)/C — muximmdeckast rpyI-
ma. Jlerko Bugers, uro Py < C u Ng(P3) < Cx(P3). Iostomy BBHIy Teopembr Bepucaiina (cwm.

[14, Teopema 7.4.3]) C = Oy, (C)P3 = O,,(C)P3 n, creposarensio, Ip(G) < 5.

[ycrs Teneps pg we aemut |Fy(G)|. Torna Fy(G)/F(G) = O, (G/F(G)) # 1. Beusy Teopembt
[Iypa — [Haccenxaysa [14, Teopema 6.2.1] Moxkno canrars, ato Fy(G)T = F(G)XN(QXT), rae Q —
HEKOTOpasl CHJIOBCKas po-tiofrpymnma uz Fy(G). Tax kax [@,T] # 1, BBujy npejjioskenust 4 uveem
po = 2 u p3 — 1 ectb crenennb 2. ['pynma @/F (é) TOYHO JEHCTBYeT Ha 3JIEeMEHTapHOI abesreBoii
pi-rpymme F(GQ)/®(F(G)) (em. [14, 5.1.4]). Hockonbky F3(G)/Fo(G) siBasiercss Hee MHUYHO HIITb-
noTenTHOf {p1, ps }-rpymmoii, ona pasna 160 Op, (G/F2(G)), 6o Op, (G/F>(G)). Ecm sbinomnms-
eTcs TepBbIit cirydait, To By [10, (36.4)] moarpynmna T neHTpagmM3yeT HeeUHUIHbIN SJIEMEHT U3
F(G)/®(F(G)) u, ciepopaTeabio, TeHTPATN3YeT HeeMHNTHBIH 1ement u3 F(G); mporusopeyne.
[TosToMmy BBIIOIHAETCS BTOpOH cay4ail. Torma G = Fy (@)Ng(?). Paccyxnas, kKak B mpeabIayemMm
abzarte, noay«nm, 910 [p(G) < 5. O

Bameuanue 2. CymecrByer paspemmmmas rpynna G, mis koropoit rpad I'(G) sBisercs
3-nennio u [p(G) = 6. HeiicrBuTenbHo, mycTh p — HpocToe 4ucio, 6ombmee 3, 1 H = 25, . Torna
Z(H) = (z), tme z — (enuHcTBeHHBI) 371ementT nopsiika 2 B H. Xopomo ussectro (cm. [11]),
qro cymecrByer Henpuoaumbliii GF'(3) H-monynb V' pasmeproctu 3 ¢ siapom Z(H). Ilycrs Gy =
V' N H — cooTBeTCTBYyIOIEe 3TOMY MOJIYJIIO IOJYIPsIMOe IIpou3Besienne rpyuibl V' na rpymmay H.
Torna F(Go) =V x (z), Fo(Go) = VO2(H), F3(Go) = Gy u Fy(Go) = Gy, orkyna lp(Go) = 4.
Ilycts Gy = ZylGo — peryispHoe cIuieTenne rpynnsl Z, ¢ rpymmoit Go. Torma G1 = EXGo, tae E —
saeMenTapHas abesesa rpynna nopsika p*32. Beumy [14, Teopema 5.2.3] umeem E = Cg(z) x [E, 2].
[oxrpynma Ey := [E, z] neenuanvna u HopmasbHa B Gp. [onoxkum Go = Eg N Go u G = Z3 1 G
(cirerenne peryssiproe). Torma G = W N Ga, tie W = F(G) = O3(G) u F»(G) = WEy. cuo,
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uro rpad ['(G) umeer Bus

hs]e)
[GV)]
N0

Jlerko Bugers Takxke, uro Ip(G) = 6.

JIemma 2.4. IIyemv G — xonewnas paspewumasn epynna u epagp I'(G) seasemes 4-uyenvio.
Tozda aubo lp(G) < 3, aubo lp(G) =4 v G/O(G) =25, .
Hoxasareuanbctso. Cueayer us |20, upenioxenue 3|. O

Bamewganne 3. B |20, npumep 1] npusenen npumep paspermumoit Tpymmbt G suga (72 x
132) X 2}, aust xoropoii rpad ['(G) seasercs 4-nenvio u [p(G) = 4.

JIemma 2.5. ITyemv G — xoneunasn paspewumasn epynna u epap I'(G) saeasemes 4-uyuraiom.
Tozda aubo lp(G) < 4, aubo lp(G) <5 uG/O(G) =25, .

Hokasareancrtso. I'pad I'(G) umeer Bus

D2 D3

b1 P4

Bes orpammuenus obIHOCTH MOKHO cantarh, ato O, (G) # 1. Honoxum G = G/F(G). Tlycrs
P; € Syl,,(G) nnsa 1 <1 < 4. B G cymecrsyior {p1, p3}-xomtosa noarpymia U u {p2, p4 }-xosiosa
noarpynna V. Moxuo cuurars, uro U = PiPy u V. = Py Pj. lockonbky rpader I'(U) u T'(V)
HECBSI3HBI, BBUIY Tpemyiokenns 1 xaxkmas uz moarpynn U m V' asasgerca rpynmoit @pobennyca
wn 2-ppobernycosoit rpynnoit. [Tockosbky 1 # O, (G) < F(U), noarpynna Ps ectb nukindeckast
rpymna uin (obobmiennast) rpynmna ksarepuunonos, F(U) < Py u daxrop-rpynna Py /F(U) nukim-
deckast. Bes orpammdenust obmuocTs MOKHO cautarh, 410 F(V) = Op, (V) < P, moarpymma Py
ecThb IUKJnYecKkas rpynna wim (o6obienHas) rpyiia KBaTepHuOHOB 1 dakTop-rpymna Po/F(V)
nuksmaeckas. [lycts Uy u V) — (eIMHCTBEHHBIE) MOAIPYIIBI TOPSIIKOB P3 U Py U3 HoArpynn Ps u
Py coOTBETCTBEHHO.

[Ipeamonoxum, aro F (é) siBsisiercst {ps, p4 }-rpyumnoit. Torga F' (é) — b0 IUK/IMIecKast TPYII-
na, Jiubo NpgMoe IPOU3BEICHUE [UKJINIECKOH IPUMAPHON IPYIIBI HEYETHOTO mopsiika Ha (0606-
IeHHyIo) rpyiiy ksaTepuuonos. Ilockombky Cg(F (@) < F(G), BBumy Teopemsi Pemaxa orcro-
1a caemyer, aro rpymma G/ F(G) mu6o HIIbIOTEHTHA, TH60 H30MOPMbHA MPSMOMY IPOU3BEICHIIO
[UKJIMIEeCKON Ipymnsl Ha rpyuiy Sz, npudem G/O(G) = 2°S; . Tloxydaem, 9To B IIepBOM Cirydae
Ir(G) < 3, a Bo BropoM caydae [p(G) < 4.

TosTomy MokHO canrarh, ato Op, (G) # 1w O,y (G) # 1. Ipeanonoxum, uro Op, ( G) # 1.
Torna O, (G) # 1. Ilycrs X — nosnetit mpoobpas B G moarpytst O, (G)V;. Toraa BBuILY TeOpEMEI
Hlypa — Haccenxaysa umeem X = Op, (G) X (Q N V1) 1i1si HEKOTOPOH CHIIOBCKO# p1-HOATPYNIBL ()
uz X. deno, uro Co(0,, (G)) = 0,,(G) < Q. Pacemorpum rpymry X = X/O,, (G). Torma X =
Op,(G)XN (QX V) 1 rpynma Q X Vi neiicreyer Touno na Oy, (G). Hoarpynna Vi nenrpasmsyer
norpymny Q@ = O, (G), Tak Kak B TPOTHBHOM CIy€ac BBHY UDCJIOXKCHHs 4 mMeeM p; = 2
KPHUTHYIECKAS TIOTPYTITa TPYTITbI Q 9KCTpACTeNIATbIA, OTKY/IA eHTpastbiast nasostorms u3 Op, (G)
JIEXKUT B LEHTpe Ipymnbl G, 4TO IPOTHBOPEYHT HECMEXKHOCTH BepimH p, u p3 B rpade I'(G).
ITosToMy neHTpaaM3yIomAast Opl(é) noxarpynna Oy (G) ectb {po, ps}-mOArpymIA, HOpMATbHAS B

G u coneprxamas V;. Scwo, wto Oy, (G) — mopMasbHas HOArpymna B V U, CIEI0BATEILHO, JHO0
Op, (G) # 1, mubo Vi — HOpMaJIbHas HoArpyina B G.
Tpeanonozxmm, aro Oy, (G) # 1. Toraa Op, (V) = [0, (V), ) < Oy, (@), u osTomy O, (G) =

—_——

Op, (V). Paccyxnast, Kax Bblllle, HOJIyIHM, 9TO IOAIPYIIIA U meHTpajmu3yeT IIOArPYIILY Om(é)
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1 Op,(G) = O, (V). Orciona crexyer, aro B rpynte F3(G)/F>(G) monrpynnst Uy Fo(G)/Fo(G) n
V1F5(G)/F2(G) HOpMAJIbHBL 1, CII€JI0BATEIbHO, 9Ta I'PYIIa siBjisiercst {ps, py }-rpynnoii. Paccyxasi,
Kak Bblile, noirydnM, 910 [p(G/F2(G)) < 2 wm Ip(G/F3(G)) < 3, npuuem G/O(G) = 25, .
[TosTOMY yTBEPIKICHHE JIEMMBI BBITOJIHSIETCS.

ITycTsb Tereps Vi — HopMabHast nosrpyima B G. Torjia noarpynna Ourtunra rpymmst G/ 0,,(G)
aBisiercst {ps, pa p-rpyumoiit. Paccy»xast, Kak BbIIle, IOy YUM, YTO YTBEPK/ICHHAE JIEMMBI BBIIOJIHSI-
ercsl.

Urax, moxuo cantars, 910 Op, (G) = 1 1 0,,(G) # 1. Ecim 0,,(G) # 1, 10, Kak J0Ka3aHO
BBIIIIe, yTBEPrKIeHNe Ipeioykennst BoinosHsercs. Ilycrs O,, (G) = 1. Torna F(G) = Op, (G) u, kak
BBIITE, TIOKA3BIBACM, ©TO MOArpyTita U menrpammsyer moarpyrmy Oy, (G) u, ceoBaTeso, moji-
rpynma @urrunra rpymst G/O,, (G) asaserca {ps, ps}-rpymmoii. Terepb, KAk 1 BbIIe, TOTyHaeM,
YTO yTBEPIKIEHHUE JIEMMbI BBIIIOJIHSAETCSI. O

JIemma 2.6. ITycmv G — woneunan paspewumasn epynna u epap I'(G) asasemes S-yuriom.
Tozda lp(G) = 3.

Hoxaszareunnbctso. Cuenyer us |1, npenioxkenne 4.4]. O

Bameuanne 4. B[22, tabn. 4] npusesen npumep paspermmoii rpymmst G suga (52 x 13) )
(2 X Fy1), te Fyy obosnauaer rpyniy Opobenunyca nopsiaka 21, nst koropoii rpad I'(G) saBasercs
5-muksioMm u lp(G) = 3.

HHoxkaszarTenbcTBo Teopembl 1. Ilycte G — KoHeuHast paspermmasi rpylna u rpad
I'(G) ue comepxkur tpeyrosbuukos. Eciu rpad I'(G) necBsizen, To BBUY 1I. (&) mpeijiozkeHus 1,
upeiozkennst 2 u [14, reopema 10.3.1] mosyaaem, uro 6o lp(G) < 3, mubo lp(G) = 4, G — rpynna
Dpobennyca u G/O(G) = 25, , Tak 4r0 yTBep:KIeHHE TeopeMbl Bbinosnsercsa. Eciu rpad I'(G)
CBSI3€H, TO YTBEPXKJEHUE TEOPEMBI CIelyeT u3 jemM 2.1-2.6. O

3. IlouyTu mpocTbhle rpyIIIbI

B sTom pazmesie MBI JIoKazkeM TeopeMy 2.

JIemma 3.1. ITyemv G — koneunan nepaspewumasn epynna u epad I'(G) ne codeporcum mpe-
yeoavnukos. Tozda G = G/S(G) — nowmu npocmas epynna.

Hoxaszareunbctso. [Ipemnonoxum nporusnoe. Torma F*(G) = My X -+ x M,, tie
n>2wu M,..., M, — upocrbie Heabesesbl rpymibl. [losromy 2 € 7(M;) u |w(M;)| > 3 nyst Beex i.
flcHO, UTO CyNIeCTBYIOT pa3jinuHble HedeTHbIe IpocThle uncia p1 € w(My) u py € w(Ms). Ho Torpa
{2, p1,p2} ectb Tpeyronbauk B rpade ['(M; X Ms); nporuBopedne. O

JIemma 3.2. [Tyemv G — konewnas npocmaa epynna u epad I'(G) ne codeporcum mpeyeorvru-
x06. Tozda G uzomopdra 00nol u3 epynn u3 3aKMOUEHUA MEOPEMDL 2.

HoxaszarenbcTBo FEoumGZ= Ay wim G — cropaaudecKkasl IpocTasi TpYyIIa, He H30-
mopduast M1 u Mas, 1o uz [11] cienyer, uro rpad I'(G) comepxkur Tpeyrosbuuk {2,3,5}. [Tockon-
Ky A, < Apy1, rpad T'(A,,) mias Bcex n > 9 cofep:KuT TpeyrojbHuK. 1109ToMy J1Ist CliopajinaecKux
U 3HAKOIIEPEMEHHBIX PYIII BBIIOIHsIeTCs oiuH u3 1. (1), (2) Teopemsbr 2.

[Tycrs Teneps G = L(q) — upocras rpynmna juesa tuna L #anx mosem GF(q).

[Ipepnonoxum cHauasa, yro L — kinaccuueckuit Tun. I'pynnst Ly, (q), Un(q), Son(q), O;En(q) u
O2y,+1(q) mmeror ceknuu, nzomopdubie rpymnam Ly —1(q), Un—1(q), Son—2(q), O2n—1(q) 1 O2,-1(q)
COOTBETCTBEHHO (CM., Hanpumep, |18, npemroxenust 4.1.3, 4.1.4, 4.1.6]). Beuay [12, Tabu. 8.8, 8.10,
8.12, 8.14, 8.18, 8.20, 8.26, 8.28, 8.39| rpyuust Ly(q), Us(q), S1(q) n O7(q) nmeror ceximio, n3oMopd-
uyto rpymnie O (¢) = La(q) x La(g), a rpymmst Ls(q), Us(q) u Us(g) mmeror cekruu, nzomopdiuble
rpytnam La(q) x Ls(q), La(q) x Us(q) u La(q) x Us(q) coorBercrBenno. I'pynubr S4(2) = Ag,
Ly(2) =2 Ag, S4(3) = Us(2), Us(3) u Us(2) ynosrersopsitor oxsomy u3 mmi. (1), (2) reopemsr 2.
Kpowme Toro, BBuy [11] u [6, Tabmuna| rpadst npocrsix wucen rpym Sg(2) = O7(2), Se(3) n O7(3)
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cojiepKaT TpeyroiabHuku. [losromy BBHY JieMMbl 3.1 MOXKHO cunrTaTh, yro G mzomopdua La(q),
Ls(q) wmm Us(q).

IIycrs G = La(q). o [12, Tabu. 8.1] G umeer nukmdeckne moarpyns! mopsaxos (¢—1)/(2,qg—
Dwu(¢+1)/(2,q—1). Orcrona crexayer, aro |m(q+1)/(2,q — 1)| < 2, B wactnoctn, |7(¢> — 1) < 4
u, ciaegoBarensbto, |m(G)| < 5. Beuny [6-8] Beinonusiercss onun u3 . (1)—(7) reopemst 2.

IIyctes G = L§(q), tae € € {+,—}. Ilo [12, Tabu. 8.3, 8.5] G mMeeT NUKJINIECKUE MOAIPYIIIBI
nopsxos (¢2 —1)/(3,q —el) u (¢ +eq+1)/(3,q — €l). HMosromy |7(q? —1)] < 3 u |7((¢> +eq +
1)/(3,q — e1))| < 2, B wactnocrw, |7(G)| < 6. Ecmm |m(¢? — 1)] < 2, To rpymma La(q) sBisercs
EPPO-rpynnoii u no u. (6) npeyoxkenust 5 ¢ € {2, 3, 4, 5, 7, 8, 9, 17}, tak uro |7(G)| < 5 u
BBy [6-8] BHomomHsETCs 11. (1) Teopembr 2. [Tyers |7(¢2 —1)| = 3. Torma |7((¢>—1)/(3,q—¢1))| =2
1 (g>—1)3 = (3,q—¢1) = 3. Teneps BBUY [8] 1 [3, Tpemokenns 2.1, 2.2, 3.1, 4.1, 4.2] BumosHsAETCS
onuu u3 1. (8), (9) Teopemsr 2.

[Iycrs Tenepp L — uckiouurenbubiii aues tun. Ecoin G = Ga(q) u ¢ > 2, To 1o [12, tabi.
8.30, 8.41, 8.42] G mmeer cexmuio, uzomopduyio rpymme O () = La(q) x La(g), mostomy BBHILY
gemmbr 3.1 momydaem ¢ = 3, Tak 4To BhmMosHsIercs M. (1) Teopembr 2. Ecim G = 3Dy(q), To 1o
[12, Tabmn. 8.51] rpymma G umeer cekimio, m3omopduyio La(q3) x La(q), n nmosromy rpad I'(G)
COJIEPKUT TPEYTOJIHLHHUK.

Iycrs G = Sz(q), tne ¢ = 27 u f — weeaummanoe mevernoe wucio. o [12, Tabr. 8.16] G umeer
MUKJINIECKIE CAMOICHTPATU3Y IONHECs MOArPYIIILI OPAIKOE ¢ — 1, ¢ —+/2q+1 u g++/2q+ 1. dcno,
qro max{|m(q— 1), |m(q¢—2¢+1)|,|7(¢+ 29+ 1)|} < 2. IIpeanonoxum, aro f He upocro. Torma
BBuy Teopembl 2Kurmonmu (26| f = fifo, tae f1 u fo — Hedyernbie npocteie unciaa. Eciu fi # fo,
TO 4HCI0 ¢ — 1 jesurest Ha B3amMHO mpocTble unciaa 271 — 1 i 22 — 1, a Takske cHoBa 1o Teopeme
YKurmonmu — Ha mpocroe uucio, me gensamee (271 — 1)(2f2 — 1), uro nporuopeunt mepasencrsy
|T(q—1)] < 2. Tostomy f1 = fou f=f2. Eerm f1 =3, 10— 1=7-73,¢q—/2¢+1=13-37mn
q++/2q+1 =5-109, tak aro Buimosnstercs 1. (10) Teopemsbr 2. Eciu f1 = 5, o ¢—1 = 301-601-1801
u, caenosarenasno, rpad ['(G) comepxkur tpeyroabauk. Ilycrs fi > 5. IMomoxum gy = 2211 Tlo
maJioit Teopeme Pepma qg =161 = 16 (mod f1), oTkyaa qg —1 =15 (mod f1) u, ciemoBareabHO,
f1 we nemur g3 — 1. To [5, mevma 3] nveem ((qgf1 - 1)/(¢¢ - 1),¢3 —1) = (f1,¢3 — 1) = 1. Ho

(@ =1/(@=1) = (&' = 1)/(g0—1))- (@' +1)/(g0+1)) u (¢f' =1, )" +1) = 1, creomareno,
(¢ +1)/(go+ 1), 0+ 1) = 1. Oncroma (¢ + 1)/ g+ 1) = ((a — vET+ 1)/ — VIFF +1)) - (g +
V2q+1) /(21 V241 1)), m nostomy |m(2f1 — V2114 1)| = |7(21 +v2/1+1 1) = 1. Ho Torma
B rpymme Sz(2/1) menTpammsaToph! 31eMeHTOB MopsAIKa 5 ABJIAIOTCH H-IPYIIIAMH H, CJIEJI0BATEBHO,
no [13] f1 € {3,5}, uro nporuBopeunrT npesnosoxkenuo. Takum obpazom, BbinosHsiercs 1. (10)
TeopeMbl 2.

Hycrs G = 2Ga(q), tne ¢ = 3f u f — neemunmunoe mewernoe umcio. o [12, Tabr. 8.43] G
UMeeT TOArpyIry, u30MopdHyo 2 X La(q), ¥ MUKINYECKUe MOArPYIIIBI HOPAAKOB ¢ — /3¢ + 1 1
q+ /3q + 1. Tlosromy |m(¢? — 1)| = 3 mw max{|w(q¢ — v/3q + 1)|,|7(q + +/2¢ + 1)|} < 2. Ho Torma
BBty [8, stemma 1.3| Bbimosasiercst 1. (11) Teopemsr 2.

Iycrs G = 2Fy(q)’, tne ¢ = 27 u f — neuernoe uncino. Ecm f = 1, o seuay [11] rpad I'(G)
HE COJIEPXKUT TPEYTOJLHUKOB, TaK 4TO BbinosHsiercs 1. (1) Teopemsr 2. Eciu f > 1, To BBUIY [21]
rpynna G umeer noarpyiiry, usoMmopduyio Sz(q) X Sz(q) u, cremoarenbho, rpad I'(G) comepxur
TPEYTrOJIbHUK.

st ocTasibHBIX MCKIIIOUATENbHBIX JineBbiX THIOB L rpad I'(G) nst rpynnst G = L(q) comepKut
TPEyroJIbHUK, Tak Kak BBuiay (23] umeem Sg(q) < Fiu(q) < Eg(q) < E7(q) < Es(q). O

Jlemma 3.3. ITycmov G — xoneunan nowmu npocmas, 1o wenpocmas epynna u 2pad I'(G) ne
codeporcum mpeyzorvruros. Toeda G usdomopdra 00Hotl U3 2pynn U3 3aKAONEHUA MEOPEMDBL 2.

Hoxkaszareancrtso. [loaemme 3.2 okoss rpynnst G usomopden rpymme u3 . (1)—(11)
3aKJII0YEHHST TEOPEMBI 2.

Ecmun |7(G)| < 5, To cupaBeJIMBOCTb yTBEPIKJIEHUs JeMMbI BbITeKaeT u3 [6-8;11]. Tlosromy
MOXKHO cuuraTh, 4ro |7(G)| > 6 u rpynna Soc(G) usomopdua npocroii rpynue u3 . (4), (7), (8),
(10) mm (11) 3axsroveHust TeOpeMbl 2.
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ITycrs rpyma Soc(G) nzomopdna rpynue u3 1. (4). Ecin Soc(G) = La(3P), 1o |7(G)] < 5.
[Tostomy Soc(G) = L9(2P), rae p — medernoe npocroe uucio u |w(2P + 1)| = 2, cienosarensbHo,
G = Aut(L2(2P)) u p ve nemur |Soc(G)|. Beumy [15, 2.5.12, 4.9.1| nenrpanuzarop B Soc(G) mio-
6oro snmementa nopsiika p u3 G uzomopden rpymme Lo(2)) = S3 u, caeposarensro, rpad I'(G) me
COJICPZKUT TPEYTOJBHUKOB, OTKY/a yTBEPXKJICHUE JIEMMBI BBIIOJIHSICTCS.

[Iycrs rpymmna Soc(G) wzomopdua rpynme u3z 1. (7). Torma Soc(G) = Li(q), tue ¢ = p',
p € {3,5,7,17}, r — upocroe uncio, r #e peaut |Soc(G)|, ¢ = €l (mod 4) qa ¢ € {+,—} u
|m(q — el)| = 7((¢ + €1)/2)] = 2. Orciona |w(Soc(G))| = 5 u, caepoBarensuo, La(q) : 7 < G.
Ecmu Lo(q) : 7 < G, o G = Aut(La(p")), orkyna G coAep:KUT NUKJIXIECKYIO HOAIPYIIY MOPSIIKA
q + €1 u, cnenosaresnbho, rpad I'(G) comepxur tpeyroiabauk (g + €1); nporusopeune. ITosromy
G = La(q) : r. Beuny [15, 2.5.12, 4.9.1] uenrpamusarop B Soc(G) m060ro sjieMeHTa MOpsijika I U3
G uzomopden Lo(p)) u, caenoBarensho, rpad I'(G) He comepKUT TPEYroJbHUKOB, OTKY/Ia yTBEp-
JKJIEHNE JIEMMbI BBITOJTHAETCS.

[Iycrs rpynna Soc(G) uzomopdua rpymme u3s 1. (8). Torma Soc(G) = Us(q), tne ¢ = 2P, p,
q—1wu (¢+1)/3 — npocrbie uncna, p > 5, |7((¢> —q+1)/3)| = 1 u p me gemr |Soc(G)|. Orcrona
|7 (Soc(G))| = 5 u, crenosarenvho, Us(q) : p < G. Eciu Us(q) : p < G, To B G ecTb noArpymmna
Buzia Us(q) : 2 wmm Us(q) : 3 u no [6] rpad I'(G) comepxkur Tpeyrosibuuk; nporusopedne. [loaromy
G = Us(q) : p. Beuay [15, 2.5.12, 4.9.1] nenrpamusarop B Soc(G) mo6oro sjgemMeHTa MOPsIKa p
n3 G msomopden Us(2) = 32 : Qg. Ho eumy [3, npenoskenne 3.1] BepmuHb 2 1 3 He CMEKHBI B
rpade I'(Soc(G)) u, cienoarensho, rpad ['(G) He cogepKUT TPEYTOIBHUKOB, OTKY/IA Y TBEPK ICHUE
JIEMMBI BBITIOJTHSETCSI.

Iycrs rpymnna Soc(G) mzomopdua rpymme u3 . (10). Torma Soc(G) =2 Sz(2f), rue 6o f =9,
6o f — HeueTHoe mpocToe uncao. Beumy [15, 2.5.12, 4.9.1] G = Aut(Sz(27)) u nenrpammsarop B
Soc(@G) nroboro sementa nopsizika 3 u f u3 G usomopden rpyumne Sz(8) u Sz(2) B nepBoM u BTopoM
cilydae COOTBETCTBEHHO, CJIEJIOBATENHLHO, BBUY |5 /Ba pA3IMUHBIX IPOCTHIX JIEJIUTEIs ero IOPsiIKa
He JiexkaT B ojiHON KoMmmoHeHTe cBsizHocTu rpada ['(Soc(G). Iosromy rpad I'(G) me comepxkur
TPEYTOJBHUKOB, OTKY/Ia YTBEPKICHAE JIEMMbI BBITOTHAETCS.

Iycrs Soc(G) = 2Gy(37), tne f — meuernoe mpocroe uucio. Torma Beumy [15, 2.5.12, 4.9.1]
G = Aut(Soc(G@)) = 2Go(37) : f n nenrpamuzarop B Soc(G) moboro anementa nopsyxa f w3 G
uzomopden rpymme 2Ga(3) = Aut(Ly(8)) = Ly(8) : 3 n, cienosarensho, seuty [11] seprmmb: 2 u 3
cmexxubl B rpade ['(G) u npu f > 3 rpad ['(G) comepxur Tpeyronbuuk {2,3, f}; nuporusopeune.
[Iycrs f = 3. TlockosbKy, Kak Mbl Bujesnn Bbime, 2 X Lo(27) < Soc(G), rpad T'(G) comepxur
TpeyrosibHUK {2,3,7}; nporuBopeune. O

|

Teopema 2 Tenepb ciemyer us jemm 3.2 u 3.3. U
Aprops! BeIpazkatoT Osarogapaocts A. B. BacunbeBy, B. U. 3ernkoBy n H. B. Maciiosoii 3a 1eH-
HDbIE 3aMEeYaHus.
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