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OBIIASI XAPAKTEPHCTUKA PABOTHI

ITocTaHoBKA 32/1a4U M AKTYAJIBHOCTb TEMBbI THCCEPTALIMH.

[IpencraBnenue rpynnel G He umeem Kpamuocmeil, €CIIM OHO
paszmaraercsi B CyMMY HENPUBOJUMBIX MPEICTABICHUI TPYIIIbI
G ¢ KpaTHOCTSAMH, HE MPEBOCXOMSAIIMMHI €AWHUIBL. [ pynmsl, B
KOTOPBIX JIIOOOH 53JIEMEHT COIPS)KEH CO CBOMM OOpaTHBIM,
Ha3bIBAOTCS 8eUjeCmEeHHbIMU.

[TpocTo MpUBOAMMBIMHU TPYNIAMH Ha3bIBAIOTCS BEIIECTBEH-
HBIE TPYIIIBI, B KOTOPBIX TEH30PHOE MPOU3BEICHUE JIFOOBIX JBYX
HENPUBOJMMBIX INPEICTABICHUA HE MMeEET KpaTHocTeil. bynem
roBopuTh, 4T0 G sBiIAeTCs SR-rpymnmou, eciau rpymnmna mpocro
npuBoauMa (0T aHraumiickoro «simply reducible», TO ecThb
«MPoCmo npueooUMasny).

Omnpenenenne SR-rpynmnbl ObUIO TPEIJIOKEHO JIaypeaToM
Hob6enerckoit npemun o ¢usuke FO. Burnepowm [13]. Ycnosus
IUIL  OTIPEJICNIeHUsl 3TOro Kiacca Tpymnn  chopMyITHUpOBaHBI
ucxoas u3 ¢uszndyeckux cooOpakeHuil. Hanpumep, oTcyrcTBue
KpaTHOCTEHl B NPOW3BEACHUN HEMPUBOIMMBIX MpEACTaBICHHIHA
[03BOJISIET ompenenauts Kodpouuuentsl Kiebma-I'oprana c
TOYHOCTBIO J10 pa30BOTO MHOXKHUTEINS [8].

B pa6ote [13] FO. Burnep noxasan, 4To i NPOU3BOJIHHON
KOHEYHOH rpymnmsl G CpaBeIuBO CIIEAYIOIIee HEPaBEHCTBO
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rae |M| — MOIIHOCTh MHOXeCTBa M, \/E ={xeG|x* =g},
C;(g) — uentpanuszarop snemenra g. Koneunasa rpynma G

SBJIAETCSl MPOCTO IMPUBOJUMON TOrJa M TOJBKO TOrJa, KOTJa
BBIIICYKa3aHHOE HEPABEHCTBO OOpaliaercs JUid 3TOM rpynimsl B
PaBEHCTBO.

B pa6ote C. II. CtpynkoBa [7] oTMeuYeHO, 4TO HEOOXOIH-
MOCTb H3y4eHHUs SR-TpynI HE BBI3bIBAET COMHEHMH, TaK Kak
3TOT KJAcC TIPYNIN HENOCPEJCTBEHHO CBsI3aH C 3ajadyaMHM Ha
coOcTBeHHble (yHKIUM ypaBHeHus lllpenunrepa kBaHTOBOH



mexanuku. B Koyposckoit terpanu C. II. CTpyHKOBBIM ObLI
MOCTaBJICH CleAYIOIUKA Bonpoc (cM. [5], Bompoc 11.94):

Bynyt nu koneunsie SR-rpynmsl pa3perumMbl?

B npunoxenun «Hepemennsle 3amaun» kaura [S5] A. U.
Kocrpukus, B KauyecTBe HEPEILIECHHOM npo0GJieMsl,
copmymnupoBan Borpoc o SR-rpynmnax:

Kak BbIpasuTh B 00ILeM NPUHAAICKHOCTh K SR-Kilaccy B
TEPMHUHAX CTPYKTYPHBIX CBOMCTB IpyIIIbI?

B pa6ore JI. C. Kazapuna u B. B. SInumesckoro [4] nonyde-
Hbl Ba)XXHbIE IPOJBIXKEHUsSI B IpoOJieMe pa3pelIMMOCTH KOHEU-
HBIX MPOCTO NMPUBOAUMBIX rpyni. MMy Obul npeyiokeH HOBBIH
KJIacc rpyNI, KOTOpBIH BKItOYaeT B ce0s kiacc SR-rpymi.

I'pynna G HasbBaetcs ASR-rpynmoil (oT aHIJIuiicKoro
«almost  simply reducible», TO ecTb «noumu npocmo
npusoouUMAasn), €CIM  TEH30PHBIN KBagpar  Jo0o0ro
HEINPUBOAUMOTO mpexacTaBieHuss G HE HMMeeT KpaTHOCTEH.
OueBugHO, uTO mo0as SR-rpynmna sBiserca ASR-rpynmnoil.
Oo6patHnoe (cM. [4]), BooO111Ie TOBOPSI, HEBEPHO.

B [4] nmpobnema  pa3pemMMOCTH KOHEUHbIX ASR-rpynmn
CBeJleHa K cienyrowel curyanuuu. KoHeunas Hepaspemmmas
ASR-rpynna cymecTByeT Torja U TOJIbKO TOTJa, KOTJa TaKOBOU
asisieTcs rpynmna G < Aut(N), rne N — npsiMoe Npou3BeAeHUe
IIPOCTBIX HeabeNeBbIX IPYMI, KaXxaas U3 KOTOPBIX M30MOp¢Ha
3HaKonepeMeHHo! rpynne As (unu Ag) u G/N pazpemnma. Ota
rpynna mnpeicTaBiasieT co00M MHUHMMaJIbHBIA KOHTPIPHUMEP K
TUIOTE3€ O Pa3pelIMMOCTH KOHEUHBIX ASR-rpymil.

OrmeTuM cBA3b SR-rpynn ¢ CUMMETPUYHBIMU CXEMaMu
oTHolIeHu# (ompeneneHue cMm. B kuure [1]). Ha sty cBs3B
ykazan Makku [10], HO Bo Bpemsl OIyOJUKOBaHMs €ro pabOThI
TEPMUHOJIOTHSA CXEM OTHOIICHMI elle He Obuia paspaboTana.
[Tycte H — xoneunas rpynmna. Onpenenum rpynny G = H X H X
Hu ee puaronamenyro mnoarpynny K = {(h,h,h)|h € H}.
[Tycte rpynna G nedcTBYeT cABUIaMU Ha MHOXKECTBE CMEKHBIX
kmaccoB (A =G/K. Cxema OTHOUICHHH, ompeaensemMas
nevcteueM G Ha QX (), sBIAE€TCA KOMMYTaTHMBHOM U
CUMMETPUYHON TOorja M TOJNBKO Toraa, kKorna H — mpocto
IPUBOUMAs IPYIIIA.



B nuccepranmu Takxke HM3y4daloch CTPOEHUE KOHEUHBIX p-
TpyNI € OrpaHWYEHHEM Ha YHCIO WX HENPHUBOJIUMBIX
npenacraBieHuid. KoHewHble p-Tpymnibl — SBJIAIOTCS — BechbMa
CJI0KHBIM 00BEKTOM U1 n3ydeHus. C poCcTOM 7 YHCIO p-TpyHi
nopsiika p" Bo3pacTaeT upe3BblUaitHO ObicTpo. Hampumep,
Hen30MOpGHBIX Tpymm mopsiaka 2° yxe Gonee 10 MHIIHOHOB.
[TosTomy n7st M3y4eHMs W JETaJIbHOTO ONMCAHUsl Kakoro-muoo
Kjlacca p-Tpynm 3adacTyro TpedyeTcs (GopMyaupoBaTh B
OTIpe/ieJIeHUH ITOT0 Kjlacca JA0NOIHUTEIbHbIE OTPAaHUYCHUS.

s xoneunoit rpynmna G uepes n(G) o003HAYaeTCS YHCIIO
HEJMHEHHBIX IpeiacTaBieHud rpymnsl  G.  Ipynmsl ¢
OTpaHMYCHHEM Ha YHCIO HEJIMHEHHBIX  HENPUBOIMMBIX
npenacraBieHui Hagan usy4ars . 3eiin [12]. On onpenenunn
rpynnsl G, y kotopslx n(G) = 1. C. Xancen u /[x. Hunbcen [9],
a takxe [I. IMandu [11] omucanu cayuait n(G)=2. Cnucok
KOHCYHBIX HEHHUJIBIIOTEHTHBIX TPYI, ¢ orpanudeHremM n(G) <
5 6bu1 monyueH S1. I'. bepkoBuuem B paborax [2,3].

Heabr padorbl: lccienoBanue cTpoeHHMs KOHEUHBIX SR-
IPYNI U CTPOEHUS] KOHEUHBIX p-TPYMIl ¢ HEOOJBIIUM YHUCIIOM
HEJIMHEHHBIX HENIPUBOUMBIX XapaKTEPOB.

Mertoabl padoTsl. B guccepranuy MCHONIB3YIOTCS METObBI
JIOKAa3aTeJIbCTB TEOPUU KOHEUHBIX TpYyHN, TEOpUH TPYMM
[IEPECTAHOBOK M TEOPUU XaPAKTEPOB KOHEUHBIX [PYIIII.

Hayuynass  nHoBM3HA. Bce ~ OCHOBHBIE  pe3yJbTaThl
JUCCEPTALMH SABIIIOTCS HOBBIMU. [ J1aBHBIE U3 HUX:

1. TlomyuyeH OKOHYATEIBHBIM TOJOXKHUTEIbHBIM OTBET Ha
BOIPOC O pa3pelnMocTd KOHeYHbIX SR-rpymm. Ilpuuem sToT
pe3yibTaT crpaBeUIuB U Il Oojiee mupokoro kmacca ASR u
ASR'-rpynmn. Tem cambiM, u3 paGoTsl [4] 1 HacTOAIIENH PabOTHI
cienyeT MoJjiokuTespHoe pemeHue Borpoca 11.94 Koyposckoit
Terpaau, [6].

2. HaiineHo cTpoeHHe KOHEYHBIX CBEpXpa3pelumbix SR$-
TpyIIIL.

3. OmnpeneneHo CTpOEHUE KOHEUHBIX p-TPYII, Y KOTOPBIX
He Oosiee 6 HeMMHEHHBIX HEIIPUBOIMMBIX XapaKTEPOB.



Teoperuyeckass M npakTHYecKasi 3HAYMMOCTb. Pabota
HOCUT TEOPETHYECKUM Xapakrep. PesynpTaTel auccepranuu
MOI'YyT HAaWTH IPUMEHEHUE B HCCICIOBAHMAX [0 TEOPUHU
KOHEUHBIX TpPYHNI U HMX MPEACTaBICHUSM, B aiareOpanyeckoil
KOMOMHATOpUKE, a TaKXKe B MHTEpPIIPETalud HEKOTOPBIX 3a]ad
TEOPETUUECKON (PU3UKU.

Anpodauus padoThI. Pezynbrarsl JuccepTauuu
JIOKJIaJ(bIBAJIUCh Ha  32-o1 Hay4HOH CTYJI€HYECKOM
koH(pepeniuu  (SIpocnaBnb, 2004), Ha  BcepoCCHUHCKOMN
koHpepeHuun «Kommoroposckue uytenus III» (Spocnasis,
2005), Ha MexayHapoJHOM anreOpandeckoil KOH(epeHIUH
«Kunaccel rpynn u anre6p» nocsieHHoi 100-meturo co aHA
poxnenuss C. A. Uynuxuna (I'omensn, bemapych, 2005), Ha
Bcepoccuiickoil koHdepenuun «Kommoroposckue utenus [V
(ApocnaBne, 2006), Ha MeXAyHApOTHOW KOH(pEpPEHIUU
«Matematuka. Kubepneruka. Mudopmaruka.» nmamaru A. IO.
Jleuna (SIpocnannb,2008), Ha MeXIyHAPOJIHOW KOH(pEpPEeHLUHU
«HexoMMyTaTUBHBII ~ TapMOHMYECKUH  aHalIM3,  TEOpUs
npejacTaBleHud rpynn u KBaHToBaHue» (Tamb6os, 2009), Ha
MeXAyHapoaHOW KoH(pepeHIMH «/luckperHas MareMmaTHKa,
anrebpa u ux npuioxeHus» (Munck, benapycs, 2009).

IIy6aukanusa pesyabTaToB. Matepuan aucceprainuu ObLI
onyOJMKOBaH B IMKJE paboT, cocTosAmeM u3 4 cratei (B TOM
4yucie 2 CTaTby B KypHAJIE U3 CIIMCKAa peKOMeHIO0BaHHbIX BAK
P®), u 3 rtesucoB moknamoB. M3 4 crareit 2 Hammcanbl 0e3
coaBTOpOB, 2 — nByms aBropamu (Kazapun JI. C., Uankos E. 11.).
Bce coBmecTHble paboThl HamucaHbl B HEpas3lebHOM
coasTopcTBe. CrMcoK paboT NpUBEJEH B KOHIIE aBTOpedepara.

CTpykrypa u o0bem padoThl. Jluccepranus COCTOUT U3
OTJIaBJICHUs, BBeJeHHWs, MATH TiaB (28 maparpagos),
3aKJIFOYEHMS M CIIMCKA JUTepaTypbl U3 44 HauMeHOBaHUM. TekcT
JUccepTalvy U3J10%KeH Ha 96 cTpaHMLaX.



COJEPXKAHUE MUCCEPTALIMNA

OO0mas crpykrypa aucceprauuu. Jluccepranus pa3oura Ha
IJIaBbl, KOTOpblE B CBOIO O4YepeAb IMOJApa3AC/IIIOTCS Ha
naparpadsl. Hymepanus Bcex pe3ynbTatoB (TeopeMm, JieMM,
CJICICTBUM, TPEIJIOKEHU), a Tak)Ke ONPENCICHUN CKBO3HAs
BHYTpHU naparpada U cocTOUT U3 Tpex uudp: nepsas mudpa —
HOMEp TIJjaBbl, BTOpas — HoOMep maparpapa U TpeTbsi —
NOPSAZKOBBIM HOMEp BHYTpH maparpada. @opmyiibl U TabIULBI
HMMEIOT CKBO3HYIO BHYTPH BCEH JuccepTaliuy HyMEpaLuIo.

I'maBa 1. Bseneume. Bo BBegcHUM OOOCHOBBIBACTCH
aKTyaJIbHOCTh MPOOJIEMBI, JeNaeTcs TOCTAaHOBKAa 3ajJayu,
MPUBOJIUTCA KPATKUM 0030p YK€ HU3BECTHBIX PE3YJIbTATOB.
Jlanee cnemyeT colep)KaHHWE [UCCEpTAlMM, a Takxke 0030p
[IOJIy4YEHHBIX B HEH PE3ysbTaTOB.

I'naBa 2. IlpexBapureibHble cBeAeHUusl [JlaBa HOCHUT
BCIIOMOTaTeIbHbIN XapakTep. B Hell popMyaupyroTcs OCHOBHBIE
ONIPEIEICHNsl U PE3yJIbTaThl, UCIIOJIb3YEMBIE B IUccepTanuu. B
naparpage 2.1 H3I0XKEHbl CBENEHHUS TEOPETUKO-IPYIIIOBOTO
Xapakrepa.

B §2.2 npuBondarcsa cBeAcHUS U3 TEOPUM IPEACTABICHUN U
TEOpUU XapakTepoB. BBOAWTCS NOHATHE WHIYLIUPOBAHHOTO
XapakTepa, MOJACTAHOBOYHOTO IPEJACTABICHUS U €ro XapakTepa.
dopmynupyercs 3akoH B3auMHOCTH Ppobenuyca. [IpuBosaTcs
OCHOBHbIE (opMynupoBKU Teopun Knuddopaa.

B §2.3 npuBoautca mokazaTenbCcTBO HepaBeHCTBa Burhepa,
npemanoxkenHoe Makku [10]. [nst wsnoxenun uaein Makku
UCIIOJIb3YETCS COBPEMEHHAs TEPMUHOJIOTUS (KOHEUHBIE Maphbl
'enbdannga).

B maparpade 2.4 npeacraBieHsl 1Ba BaXHBIX cBocTBa ASR-
rpynn — ¢akroprpymnmna ASR-rpynnsl sBisietcd ASR-rpynnoit u
[OJIMHOMMAJIbHASL OLIEHKa Nopsiaka ASR-rpynimbl €€ KJIacCOBBIM
gucioM. B cBs3M ¢ 3TUM 1mpeasiokeHa KOHCTPYKIUS,
MO3BOJIIOLIAST AJIs1 IPOU3BOJIBHOM Harepe] 3aJaHHoM Tpymibsl G
U CKOJIb YTOJHO MAJIOTO IIOJIOKUTEJIBHOIO € MOCTPOUTH TaKyHO
rpynny ®u ee HopMmanpHyl moxarpymmy N, A KOTOPBIX
G=6/Nuk(®)>|61=



I'naBa 3. PazpemmMocTh KOHe4YHBIX ASR-rpynn B stoi
[JIaB€ IIOJIyYEHO TIOJIOXKHUTEJIbHOE pELICHHE THUIOTe3bl O
pa3pemnuMocT KOHeUHbIX ASR-rpymiL.

Teopema 3.1.2. [lycmv G — koneunas ASR-epynna. Tocoa G
paspewuma.

W3 yTBepxkaeHNs 3TOM TEOpEMbI HEMOCPEACTBEHHO M10JIy4aeM

Caencrsue 3.1.3. Ilycmo G — xoneunas SR-epynna. Tocoa G
paspewuma.

MosHo paccmarpuBaTh M Jpyroe ooOoOmenue SR-rpymi,
noJiarass OTCYTCTBHE KPAaTHOCTEH y TEH30pHOTO IPOU3BEJIEHUE
HEIPUBOJAUMOTO NpEeACTaBICHUS C ero  JayaJbHbBIM
npezncrasienrem. ['pynna G naseiBaetcst ASR'-rpymmoii, eciu
11 1F060T0
HEIPUBOAMMOTO IIpeJCTaBieHust p rpynnsl G, TEH30pHOE
POM3BEICHNE MPEACTABICHMUIT p U €r0 AYyalibHOIO p HE HMEeT
KpaTHOCTEM.

Teopema 3.1.5. ITycmo G — koneunas ASR'-zpynna. Tozoa G
paspewuma.

VrBepxkaenus TteopeM 3.1.2 wm  3.1.5 no3BOIAIOT
chopMyIupoBaTh  CIEAyIOIllee CBOWCTBO  HENPHBOAMMBIX
XapaKTepoB HEPa3peIIUMMBIX IPYIII.

CaencrBue 3.1.6. Ilycmv G — KOHeuHas Hepaspeutumas
epynna. Toeoa uanidoymcsa makue, ne 0043amenbHO pa3IuiHble,
Henpugooumvle xapakmepul X, ¢, ¥, & epynnsl G, umo ckaiapHvle
npoussedenus [x*,P] > 1lu[pp,&] > 1.

s GecCKOHEYHBIX TpYyMI CBOMCTBO paspemuMocTH ASR-
Ipynn IepecTaeT ObIThb CHpPaBeUIMBBIM, KakK I10Ka3bIBacT
cleqyrollee 3aMeyaHue.

3ameuanue 1. /[na Oeckoueumvix epynn ymeepicoeHue
meopembl  3.1.2 HegepHO, maK Kak mMpexmepHas 2epynna
spawernuu O(3) aenaemca SR-epynnoti [7].

[Iman w3noxkenust TiHaBel 3 ciueayroumid. B §3.2
[IPEJCTaBIeHbl HEOOXOJIMMBbIE TpeaBapUTENIbHbIE CBEICHUS,
Kacarolmecsi XapakTepoB rpymm As u A, a Takke HEKOTOpbIe
CBEJICHUs O TPYyNIax NepecTaHOBOK U TEOPUU TpecTaBleHuil. B
naparpadge 3.3 oOcyxkmaercs CTPOCHHE MHHHUMAJIBHOTO



KOHTpIpUMepa U 3a(UKCHUPOBaHbl  HCIIOJIb3yeMblE B
nanbHeimeM o0o3HaueHusa. JlokazarenbcTBO Teopembl 3.1.2
COCTOMT U3 JBYX YacTeil B 3aBUCUMOCTH OT CTPOCHHS
HeabeNeBbIX (AKTOPOB MHUHUMAIBHOIO KOHTpIpuMmepa. B
naparpade 3.4 paccmaTtpuBaetcs ciiydaid, korna y ASR-rpynmsl
€CTb ~ KOMIIO3UIIMOHHBIH  (akTop,  HM30MOpGHBIA  As.
CootBercTBeHHO, B §3.5 cojaepXuTCs aHanmuM3 ciydas cC
KOMITIO3UIIMOHHBIM (pakTopoM Ag. B maparpade 3.6 uznoxeHo
JI0Ka3aTesIbCTBO TeopeMbl 3.1.5 0 pa3pemuMoCcTH KOHEUYHBIX
ASR’-zpynn.

I'nmaBa 4. CTpoeHHe KOHEYHBIX CBepXpa3pemIMMbIX SK-
rpynn B jaHHON riaBe OIpPENENeHO CTPOCHUE KOHEYHBIX
CBepXpa3peliMMbIX SR-IpymI, MNpeAcTaBICHHOE B TeopeMax
412 n 4.14. B 4.1 chopmynupoBaHbl OCHOBHBIE PE3YJIbTATHI
5Toi riaBel. HeoOxomumble mpenBapUTEIbHbIC CBEICHUS
npuBeieHb! B maparpade 4.2. B naparpadax 4.3 u 4.4 uznoxeHbl
JoKazarenscTBa Teopembl 4.1.2 u Teopemsr 4.1.4.

[Iycth p — 910 mpoctoe yucio. Hamomuum, yto p’-rpymnmoi
Ha3bIBaeTCs IPyMIa, MOPSI0K KOTOPOH B3aUMHOIIPOCT C p.

[Moarpynna H, rpynmnsl G, Ha3bIBaeTCs p'-X0JI0BOM, eciu H
— 9710 p' rpymnna, a pakroprpynna G/H sBIseTCs p-rpyIioun.

Teopema 4.1.2. Ilycmv G — koHeunas ceepxpaspeuiumas
npocmo npueooumasn epynna, moeda 2'-xonnosa noocpynna
epynnwi G abenesa.

Teopema 4.1.4. Ilycmv G — KoHeuHas céepxpaspeuumast
npocmo npusooumas epynna u S — 2-CUnoéckas noocpynna
epynnol G, mozoa

G/®P(S) = D(A;) X ..x D(4,),
20e m — smo yenoe HeompuyamenvbHoe uucio u D(A;) —
0000WeHHble OUIOpabHble 2PYNNbLL ¢ abenesbimu epynnamu A;
HeyemHo2o nopsokKa.

Takum oOpa3om, CTpoeHHE KOHEYHOU cBepxpaspemumoit SR-
Ipynnbsl B 3HAUMUTEJNLHOM CTeNEeHW ompenessercs ee 2-
cuioBckoil moarpymmnoil. Ilycte S — npousBosibHas MpocTo
npusoaumas 2-rpynna. Torma rpymnma S X C, sABmgerca 2-
CWJIOBCKOM  MOArpynmo  cBepxpaspemimMoil  SR-rpymiisl
G = D(A) xS. Ho He Bcsikas MPOCTO MPHUBOAMMAS 2-TpyIina
peanusyercs B KauecTse 2-CUJIOBCKOM ~ TOATPYIIIBI



HelpuMapHoi cBepxpaszpemnMoii SR-rpymnmnsl. JlokazaTenbcTBO
3TOTO YTBEPKACHHS MpeACTaBlIeHO maparpade 4.5.

I'naBa S. Hexoropsle kiaaccsl ASR u SR-rpynn B rnase 3
ObUla  JI0OKa3aHa pPa3peUIMMOCTb KOHEYHBIX ASR-rpynm.
EcTecTBEeHHO paccMOTpPETh CTPOCHHE HEKOTOPHIX KOHKPETHBIX
KJIaccoB Takux rpymn. OCHOBHBIE pe3yibTaThl ATOM TJaBbI,
Mpe/icTaBJIeHHbIE B maparpade 5.1.

Teopema 5.1.1. Eciu G — ASR-epynna newemnozo nopsoka,
mo G abenesa.

W3 yrtBepkaeHUs STOW TeopeMbl MOKET OBbITh IOJYYEHO
cienymolee

Caencrue 5.1.2. I[lycms G — Heabeneea epynna HeuemHoz2o
nopsaoka. Toeda  cywecmgyrom — makue  Henpusooumbie
xapaxkmepwvl y u y epynnvl G, Umo ux ckaiipHoe npouszeeoenue
[l >1.

3ameuanue 2. Ommemum, umo ecau y epynnot G xapakmep
XX He umeem Kpamuocmet Ona noboeo y € Irr(G), mo G
Modcem  Ovimb  Heabenesol Spynnou HeyemHo2o NopAOKa.
Ipumep — skcmpacneyuanvuas p-epynna. Omcrooa nouyyaemcs
onpedenennoe pasauuue medxncdy ASR u ASR'-epynnamu.

Teopemy abeneBoctu ASR-Tpynn HEUETHOTO MOPSIKA MOKHO
YCWINTh, HCHOJB3Ys PE3yIbTaT O PaspeliMMOCTH KOHEYHBIX
ASR-rpynn. A UMEHHO, CIIpaBelJIMBa

Teopema 5.1.3. Ilycmv G — koHneunas neabenesa ASR-
2PYNna, mo2oa UHOeKc ee KOMMYManma 4emeH.

Teopema 5.1.5. Ilycms G = K X H — epynna @pobenuyca,
20e K — saopo G, u H — ee dononnumenvHulll MHOMCUMENb, U
nycmo G aenaemca ASR-epynnoii. Toeoa G — obobwenHas
ouaopanvuasn epynna D(K) ¢ abenesoii epynnoii K neuemrnozo
nopsoka.

B maparpade 5.2 uznoxkeno nokazatenbcTBo Teopemsbl 5.1.1 u
teopembl 5.1.3, a B maparpade 5.3 — Teopemnt 5.1.5. B
naparpadge 5.4 TMOJy4EHO ONMCAHHE KOHEYHBIX TPYII
PETYISPHBIX aBTOMOP (PU3MOB, SBIISTIOIIUXCS pOCTO
MPUBOIUMBIMU TPYIITIAMH.

[Tycte X — Hekoropas rpymma. Atomopdusm ¢ € Aut(X)
Ha3bIBAaCTCA PETYJSIPHBIM, €CJIM OH OCTAaBIISICT HA MeCTE JIMIIb
eaMHUYHBIA osnemeHT rpynnel X, Ipymma G < Aut(X)



Ha3bIBaCTCAd TPYINIOH pEryaspHBIX aBTOMOP(HU3MOB, €CJIH
M000H HeelMHWYHbIH »d31eMeHT G SABIseTCS peryisipHbIM
aBTOMOp(u3MoM X.

Teopema 5.1.8. Ilycmv G — koHeunas Heabenesa epynna
peayaapublx asmomopguzmos, u nycmo G npocmo npuoouma.
Tocoa G usomopgna epynne keamepuuonnozo muna Q(C n),
20e C n — yukiuveckas cpynna nopsaoxka n, oasa J1ob6ozo n,
KPAmHo2o 4emuipem.

I'maBa 6. OnucaHne KOHEYHBIX P-TPYNI € HeOOJbIIHM
YHCJIOM HeJUHEHHBIX HEeNMPHBOIMMBIX XapakTepoB B riase
UCCIIEIYIOTCSl KOHEYHbIE HUJIBIIOTEHTHBIE TPYIIEI ¢ HEOOIBIINM
qucyioM (He OoJiee 6) HeJMHEWHBIX HENPUBOIUMBIX XapaKTEpOB.
JIroObyro  KOHEYHYI0  HWIBIIOTEHTHYIO  TPYIIYy  MOXHO
NpPEACTaBUTh B BHUJE TNPSIMOTO IPOU3BEACHUS €€ CHIIOBCKUX
MOJTPYII, HOTOMY BOIIPOC OTMIMCAHUS TAKUX TPYIII CBOAUTCS K
U3Y4YEHUIO p-TPYNI € YKa3aHHBIM CBOMCTBOM. M3 yka3zaHHOrO
ONMCaHUs IOJIy4YEHO CJIEACTBHE, B KOTOPOM OINpEC/ICHbl HE
ASR-rpynnsl G, KOTOpbIE NPUHALIEKATh NOJIYYEHHOMY CIHCKY
TpyIIIL.

Eme oqauM pe3ynbTaToM, MOTy4YeHHBIM B TJ1aBe 6, SIBISIOTCS
TEOpEMBbl  OMNpeAessAIoNIe HeoOXOJUMblE M JJOCTaTOYHbIE
yCJIOBUS TOro, 4ToObl 2-rpymnma kiacca 2 sBisiack ASR-
IPYIIOHN.

Brenem cnenyromiye 0003Ha4eHUS:

n(G) — 4uCIIO HEIWHEHHBIX HENPUBOIAUMBIX XapaKTEpPOB
rpynnsl G;
cd(G) = {1,p%, ..., p"} - MHOKECTBO CTereHe

HETPUBOJAMMBIX XapPaKTEPOB;
a_i— KOJMYECTBO XapaKTePOB CTEIICHU P©i;
zi=|{x€Gl|G:Cc(x)|=p'}, (i= 01,..), B yacThoCTH,

1Z(G)| = 2.

Onucanue p-Tpymnm, Yy KOTOpHIX He OoJjiee uYeM TpH
HEJIMHEHWHBIX HETPUBOJIMMBIX XapakTepa, MOXKHO HAWTH B
pabore [2].

Teopema 6.1.1. Ipynna G umeem uemvipe HeIUHEUHBIX
HenpusoouMblx Xxapakmepa mo20a U MOJAbKO mo2dd, Ko2oa
BbINOJIHEHO 0OHO U3 CIEO0VIOUWUX YINBEPIHCOEHULL

1. G — akcmpacneyuanvHas 5-epynna.



2. G — 2-epynna maxasa, umo |G| = 23", |G'| =2,
|Z(G)| = 8ucd(G) ={1,2"}.

Teopema 6.1.2. I pynna G umeem namo HeluHeUHbIX
HenpusooUMbIX Xapakxmepos mo2od u moJibko mozoa, Ko2od
|G| =25,|G'| = 23,¢d(G) ={1,2,4},a, = 2,a, =
34 (zg,24,25) = (2,2,20). IIpumepom makoii spynnvi modxcem
CAyIHCUMb SPYNNA 8U0a

G ={(a,b,c|a*=b*=c*=1,[a,b] =1,a° = ab,b® = a?b)

Teopema 6.1.3. Ipynna G umeem wecmv HeIUHEUHbIX
HenpusooUMbIX Xapakmepog mo2oa U MOJbKO mo20d, Ko2od
BbINOJIHEHO 0OHO U3 CIEO0VIOUWUX YINBEPIHCOEHULL

1. p =7 u G— sxkcmpacneyuanvras 7-epynna.

2. p=3,G| = 3?™*2|G'| = 3,|Z(G)]| = 3% ucd(G) =
{1,3"}.

3. p=2, |G'|= 2% Toeoa |G|=27,(2zy,21,25 23) =
(2,2,4,40),cd(G) = {1,2,4,8}. IIpumepom maxoii 2pynnet
A675emcsa credyrowasn spynna

G ={(a,b,c|ad b*c*=1,a’ =a®a®=ba’?, b¢ =
ba?).

4. p=21G'| = 22 u so3moocen ooun uz ciyuaes

a. Ec (zy,2z,) = (2,18), mo |G| =28. Ilpumep
maxou epynnsl — Dg * Dy¢.

b. (zo, z1) = (4,12).|G| = 22" u cd(G) =
{1,2™, 2™} qubo |G| = 22™3 u cd(G)={1,2"}.

c. (z9,z1) =(8,0).|G| = 22> u cd(G)={1,2"*1}.

3ameuanne 3. [lycemv G — 2-epynna ¢ n(G) < 5. Jleeko
suoemv, umo G He saeriemca ASR-epynnoii moeoa u movko
mozoa, ko2oa |G| = 2 u n(G) = 3, 6o |G| = 2° un(G) = 5.

B teopemax 6.1.5 u 6.1.6 mpencraBieHbl HEOOXOIUMBIE U
JOCTaTOYHbIE YCJIOBUS TOrO, YTO 2-IrpyIIa Kjacca Z sBIAETCS
ASR-rpynnoii. Kpome Toro, Tteopema 6.1.5 mo3BOJsIeT
chopMynupoBaTh  KPUTEPUU OTCYTCTBUS ~ KpaTHOCTEH Y
KBaJpaToOB HEMPUBOIUMBIX MPEICTABICHUN Il 2-TpyIII Kiacca
2.

O1u TecThl 6oJiee OBICTPO, TIO CPABHEHUIO C OMpPEACIICHUEM
ASR-rpynm, npoBepseMbl Ha KOMIIBIOTEPE.



Teopema 6.1.5. Ilycmv G — 2-epynna knacca 2. I pynna G
aenaemca  ASR-epynnoti mozoa u moavKo moeod, Koeoa
Irr(x?) c Lin(G) ona mobozoy € Irry(G).

Teopema 6.1.6. [lycmv G — 2-epynna knacca 2. I pynna G
aenaemcsa ASR-epynnoii mozoa u moabko mozoa, Ko2oa 0
mobozo x € Irry(G) ¢axmopepynna H = G /ker (x) maxosa,
ymo |H'| = 2.

CaencrBue 6.1.7. Ilyemv G — 2-epynna xnacca 2.
Onpedenum credyrowue xapaxKmepbi.:

‘1’=2){2, @zz:)(, Azz:l.
XEIrr1(G) XEIrr1(G) A€Lin(G)

1.  Ipynna G sasensemcs ASR-epynnoti moedoa u monvko
mozoa, kozoa [¥,®] = 0.

2. Ipynna G saensemca ASR-epynnou mozoa u mobKo
mozoa, ko2da [¥,A] = ¥ (1).

C nomomipi0 MepBOro KPUTEpHS B CHCTEME KOMIIBIOTEPHOM
anredpsl GAP Obu1 mpoBeleH TecT A 2-Tpymn Kiacca 2 Ha
OTCYTCTBHE KpaTHOCTE y  TEH30pPHBIX  KBaapaToOB
HENPUBOAMMBIX  XapakTepoB. B cuemyromeit  Tabmuue
MpeACTaBJICHBI OTy4YeHHbBIE PE3YIbTaThI.

Ta6muua. Yucno ne ASR-rpynm asist 2-rpynm kiacca 2.

[opsinok rpynmnsl | Yueno rpynm kinacca 2 | Yucno He  ASR-
rpymnn
2’ 2 0
2° 6 0
2’ 26 0
2° 117 3
27 947 10
28 31742 70

I'unore3za 1. M3 mabauyer ecmecmeennvim  00pazom
803HUKaem credyowee npeononodxcenue. Ilycmv ¢, — uucno
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epynn kaacca 2 cpeou 2pynn nopsoka 2" u asr, — uucio ASR-
epynn cpeou epynn kiacca 2 u nopsoka 2". Bepro au, umo

ast,

- 1,npun —» ©?
Cn
I'nmaBa 7. 3akiarouenue B 3aximtoueHue copMysIMpoBaHO
YeThIpe T'MIOTe3bl (BOMpoca). DTU THIOTE3bl MOTYT CIYXHUTb
OpHMEHTUpaMU I JaldbHEUIIUX uccienoBaHuil mo SR u ASR-
rpynmam.

ABTOp BbIpaxkaeT IJIyOOKyr 0OJIarolapHOCTh  CBOEMY
HayuHoMy pykoBogutento JI.C. Kazapuny 3a mnocTaHOBKY
3aJ1a4i, BCECTOPOHHIOIO IOMOIIb M BHHMMaHUE K paboTe Haj
aucceprammend, a  Takke — B.B.  SHumesckomy  3a
N00poKenaTebHOE OTHOIIEHUE U (POPMYJIHMPOBKY OJIHOM W3
npo0JeM, peIIeHHOW B HACTOSIIEH AUCCEePTAIUH.
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