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OBH_[AH XAPAKTEPUCTUKA PABOTHI

ITocTaHOBKa 3aJa49M M aKTyaJIbHOCTh TeMbl auccepranmun. Ko-
HeunbiMn SR-rpynmamu (ot anramiickoro simply reducible, To ects «mpo-
CTO anBOﬂHMBIMH») HA3bIBAKTCA r‘pym‘[bl, BC€ 3JIEMEHThI KOTOPHIX CO-
IPSYKEHBL CO CBOMME OOPATHBIMH H TEH30PHOE IPOU3BEICHMAE JTHOOBIX
JIBYX HEIPHBOIMMBIX IPEICTABICHAN KOTOPBIX CONEPIKAT KAXKI0Ee IPe-
craBjieHne He 0osiee OAHOrO pa3a (CBOWCTBO MPOCTOI MPUBOIUMOCTH).
Kunacc SR-rpynn Bnepsbie ObL1 BBElIEH B paccMoTpenue jaypearom Ho-
6esnesckoit npemun 1o ¢usuke KOpxunom Buruepom B paborax [9] un
[10], B cBgI3u ¢ uHTEepOpeTanueli HeKOTOPBIX (PU3MYECKUX 3a/1a4. Buruep
nokazan (cM. [6], §5.8, crp. 184), uro ayis KOHeuHO# rpybl G IpUHAI-
JIEZKHOCTh K KIaccy SR-Tpynm 3KBUBATEHTHA OOPAIIEHWIO B PABEHCTBO
CJIEJIYIOIIEro HEPABEHCTRA, CIPABE/IJIMBOIO JJIsi BCEX KOHEYHbBIX I'DYIII:

Y WAk < Y ICalo)l?, (%)

geG geG

rae |M| — mommocts muoxectsa M, (/g = {z € G | 22 =g}, Cal(g) —
LEHTPAIU3ATOP 3jieMeHTa ¢. Takum 00pa3om, KJIace KOHeYHbIX SR-rpymimn
COCTABJISTIOT B TOYHOCTH TE TPYIIThI, KOTOPhIE 00PAIIAI0T HEPABEHCTRBO
(x) B paBencrBo. B kuure [2], crp. 250-251, A. U. Kocrpukun, B Ka-
9eCTBE HEPEIeHHO! mpobaemMbl, chopMyaupoBas Bompoc o SR-rpymmax
CIIEIYIOMAM 00Pa30M:

Bonpoc 1. Kaxk Bbipa3uts B 00111eM MPUHAIIEKHOCTH K SR-Kmaccy
B TEDMHUHAX CTPYKTYPHBIX CBOWCTB IPyIIbI?T

B Koyposckoii rerpaaun C. II. CTpyHKOBBIM OBLT IIOCTABIEH CJIEIY-
fouwmii Borpoc (cM. [3], crp. 61, Bompoc 11.94):

Bonpoc 2. Byayr mu SR-rpynnst pa3perumb?

TMpencrapasioT THTEPEC U BO3MOKHBIE TPUJIOKEHUA SR-rpynm k aj-
rebpandeckoit kombmnaropuke. Hampumep, coorsercrBue Makkwm, cm.
[10], comocraBiasgieT KaxKJA0My MpEICTABIEHUIO p rpynibl (G, HEKOTOPBIH
rpad npencrasnenus I, ciegyromum obpasom. IIycrs {p1, ..., pr} Ha-
Gop mempusomuMbIX Hpencrasienuil rpynmst G. pad Iy = T',(G)
910 rpad ¢ MHOKECTBOM BEPIAH {p1,...,pt} ¥ € Mji (HanpaBJIeHHbBI-
Mu) pebpamn u3 p; K P, Toe p ® p;j = @ Mjkpr. IIpn stom, rpadnr
TOYHBIX MpeAcTaBaeHnii SR-rpynn OyayT CEA3HBIMYU, CAMOLYaTbHBIMYA 1
6e3 KpaTHBIX pebep, 9T0 MOXKET UMeTh KOMOMHATOPHBIN cMmbIc. Jlamee,



MMeeTCst IBHAs MapaJuieslb MexKIy onpeneseaneM SR-rpynmnbr u onpene-
JIeHUueM KOMMYTATUBHON CUMMETPUYHOI CXeMbl OTHOIIEHUH, CBA3AHHON C
LIEAPO TPAH3UTUBHON IPYNNON noacTaHoBOK (1oapobHo cMm. [1], npumep
2.1(1), crp. 63, a Takxke 3ameuanue (2) crp. 116). Bonpoc 06 opburHbIx
KOJAX, CBA3aHHBIX ¢ SR-rpynnamu, Takke npeicraBisier HHTepec.

B pa6ore [5] C. II. CrpyHKOB nCCIe10BAJ CBSI3b MEXKJY LEJIbIMUA U
nostyuesibiMu nipegcrasiaeausivu SR-rpynn. Ipeacrasienne SR-rpynmbt
HA3BIBAETCS LEJIBIM, €CJIM OHO PEATM3yeTCsl B TOJIE€ BEIIECTBEHHBIX THCET
U MOJyIeJbIM B IpOTUBHOM ciaydae. B [5] mokasano, uro ecnu SR-rpynma
G umeer xorst ObI OJIHO MOJIYIENIOE MPEJACTABIEHUE, TO [EHTP TPYIIIbI
(G HeTpUWBHAJEH W ABISIETCS dJeMeHTapHO# abenesoii 2-rpymnmoii. C. II.
CrpyHKOB 1nokasaJ, 4ro Jitobasi nosyneaast SR-rpyrma siBjisiercsi pac-
MUPEHUEM TPYNBI MOPAIKa IBa, Mpu nomomy SR-rpynmer, Bce mpen-
cTaBJIeHUs KOTOPOIi 1iesibie. B pabore [8] Ban 3anreHoM ucciienoBaniuch
YUCJIa PEIeHnii HeKOTOPBIX ypaBHeHu# B SR-rpynmax.

Ilens paGoThi: ucciaegoBaHue CTPOEHUS KOHEYHBIX SR-rpyti.

Metoant paborbl. B anccepranmm mCmoab3yiOTCS METOMBI JTOKa-
3aTeILCTB TEOPWH TPYIIN W TEOPUW XaPAKTEPOB, B TOM YHCJIE TEOPeMa
Knaccudukanum npocTbix KOHEYHBIX TPyTI. st mpoBeaeHUS BHIYUCTE-
HUIl B psifie CIYy9aeB HUCIOIH30BATACH CUCTEMA KOMIBIOTEPHOM amrebpbl

GAP, [7].

Haquaﬂ HOBM3HAa. Bce ocHoBHbBIE pe3yabrTaThl AnCCepTalun ABJIA-
[OTCA HOBBLIMHU. [ 1aBHBIE M3 HUX:

1. moMydYeH MOJOKUTENbHBIA OTBET HA BOTPOC O PA3PEMIUMOCTH KO-
HEYHBIX SR-rpynm mpu JONOTHATETHEHOM YCJIOBHU OTCYTCTBUS Y
IPYIIBI KOMITO3UITHOHHBIX (DAKTOPOB, N30MOP(MHBIX 3HAKOMEPEMEH-
HbiM rpynnam As wiu Ag. [Ipudem 3roT pesyabrar cripaBeiiug u
nast 6ostee mupokoro kaacca ASR-rpynn. Tem cambiv (qactuano)
nosioxkureasHo penten sonpoc 11.94 Koyposckoit rerpanm, [3];

2. MOJIyYeHO OmMCaHue CTpoenust GunpuMapabix SR-rpynn (mopsiaka
2"p™) HEKOTOPBIX KJIACCOB M0 MOJLYJIO NoArpynibl @parrunu, cpe-
JW HUX: TPYTIBI C TUKITYECKON P-CUIOBCKON TIOATPYMIIOMA, TPYIIITHI
C JIN3IPAJILHON 2-CUJIOBCKOM TIOITPYITION, 8 TAKYKE CBEPXpa3perin-
MBbI€ TPy € N < 4;

3. onpegeneHo crpoerne SR-rpynin Masibix TOPSIAKOB M BbIIEIEHBI
BakHbie cepuu SR-rpy.

TeopeTudeckas W TpakTUydeckas 3HaYMMOCTh. Pabora mocur
TeopeTUIecKuil xapakrep. Pe3ynbTarsl guccepTanuy MOTYT HANTH MpH-
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MEHEHWE B MCCJIEJIOBAHUSAX 110 TEOPUW KOHEYHBIX MDY U UX MPEIACTaB-
JIEHWSTM, B aJaredpandeckoil KOMOMHATOPUKE, a TAKYKEe B WHTEPIIPETAIINN
HEKOTOPBIX 337349 TEOPETUIECKOi (hu3nKm.

Anpobamus paborbi. Pe3ynbprarhl mguccepTamyu JOKJIAIBIBATIUCH
Ha Bcepoccuiickoii kondepernnn «Koamoroporckue urennst IV (fpo-
cnasiib, 2006), Ha Becepoccuiickoii koudepennuu «Konmoroposckue are-
ausg Vs (dpocnasiab, 2007), Ha MeXKIyHAPOAHON anrebpanvdeckoil KOH-
depentnn «Kpacesr rpyrm, anredp n nX NPUIOKEHWs > MOCBAIEHHAOH 70-
sernio co aus poxaerns JI. A. Illemerkora, (Tomens, Benapycs, 2007),
Ha MeXKJIyHapOaHON anmredbpanveckoit koudepenmn nocesimentoi 100-
seruio co qas poxaenus . K. ®anneesa (Cauxr-IlerepGypr, 2007).

Ilybaukamnusa pesyabTaToB. Marepuas auccepramnu ObLt omy6sin-
KOBaH B IMKJje pabor, cocrosimeM u3 4 crareii (B Tom uucie 1 crarbs
B JKypHaje u3 cuucka pexomennoBaHubix BAK P®), u 2 te3ucos 10-
knagoB. VI3 4 crareit 2 nanucanbl 6€3 COABTOPOB, 2 JABYMsi aBTOPAMHA
(Kazapwmu JI. C., danmesckuii B. B.). Bce coBmecTrpie paborsr Hanm-
caHbl B Hepas3zeabHOM coaBropcrBe. Cricok paboT NPUBEIEH B KOHIIE
aBTOpedepara.

CrpykTypa n 06'beM paboThl. ncceprannst COCTOUT U3 BBEIEHWS,
orsasnenust, derbipex raas (30 maparpador), NPUIOKEHNs!, 3AKJIIOYEHNSsT
¥ COHUCKa JUTepaTypbl u3 39 HauMeHoBaHuil. TekcT mauccepTamum U3J0-
KeH Ha 114 cTpaHuIax.

COJIEPYKAHUE JUCCEPTAIINU

O6mas crpykTypa auccepranuu. uccepramnusa pa3onTa Ha T1a-
BBI, KOTOPBIE B CBOIO O4Yepeh Toapa3aesnsiiorcs Ha naparpadn. Hywme-
panusi BCex pe3yJbTaToB (Teopem, JIEMM, CIEeJCTBUil, MpejIokKenuii), a
TaK’Ke ONpeeseHnii CKBO3HAs BHYTPH maparpada u COCTOUT W3 TpPex
mndp: mepBas nudpa  HOMEp IJIABbI, BTOpas  HOMep maparpada u
TpeThsi  MOPSAIKOBBIN HOMEp BHYTpH naparpada. @opmysibr u TabauIb
HMEIOT CKBO3HYIO BHYTPH BCe#l IUCCEPTAIUU HYMEPAIHIO.

TiaBa 1. BBegenue. Bo BBeseHnn 000CHOBBIBAETCS aKTYaTbHOCTD
IpOOIeMBbI, JETAeTCsS MOCTAHOBKA 3aJa49M, TPUBOINUTCSA KpPATKHA 0030p
yIKe M3BECTHBIX PE3yJIhTATOB. Bosiee mOIpoOHO OMMCHIBAETCS BEPOATHAS
cBsi3b SR-rpymnn ¢ asredpanyeckoit kombunaropukoii. dasee ciemgyer co-
JeprKaHne JUCCEPTAINH, & TaKKe 0030p TOTYyYeHHBIX B Heil pe3yIbTaToB.

T'maBa 2. IlpeaBapurenbHble cBedeHus. /lanHas rjaaBa HOCHT
BCTIOMOTATENHHBIN XapakTep. B Heit hopMynmpyiorcst OCHOBHBIE OTTpe-
JlefleHusi W pe3yabTaThl, UCIONb3yeMble B gucceprarnuu. B maparpade



§2.1 u3JI0KEHBI CBEJIEHUsI TEOPETUKO-TPYIINOBOIO Xapakrepa. [Ipusee-
HbBI HEKOTOPHBIE JIEMMBI O TTOJIYTIIPAMBIX ITPDOU3BEAECHUAX, JaHbI OTIpeae/ie-
HUS [EHTPAJIILHOTO MPON3BENEHNs, T-IJINHBI TPYTIIHI, ONIPeeeHne To-
rpynmnel Kaprepa, nukna 3unrepa.

B naparpade §2.2 npuBoasTcd cBefeHNS U3 TEOPWUM MPEICTABICHUN
U Teopuu XapakTepoB. Bromwrcs moHsSTHE WHIYNIMPOBAHHOTO XAPAKTe-
pa, xapakrepa Creitnbepra mpocToil HeabeneBol IPYNIbI INEBA THIIA,
3akon B3ammuoctn Opobdennyca. IlpuBoasiTcst ocHOBHBIE HOPMYTUPOBKH
teopnn Knnddopaa, cregennst 0 xapakTepax 3HaKOTEePEMEHHOH TPYITIThI
A, B 94aCTHOCTHU T.H. «(POPMYyJia KPIOKOB».

B naparpade §2.3 comepkarcst BaskHbIE NPEIJIOKEHUs] 00 OLIEHKE
KJIACCOBOT'O YHCJIA MPOCThIX HeabeJIeBbIX I'PYII TPOU3BOJILHOIO JINEBA
paHra, n 0ojiee CHJIbHBIE OIEHKH KIACCOBOTO 4ucia jaas rpymn LE(q),
rae n < 6. B konne naparpada §2.3 npuBoaurcst HepaserncTso Lamnaxe-
pa, JAMIee BEPXHIOK U HUXKHIOK OLEHKY JJIsi KJIACCOBOIO YUCJ/Ia TPYIIIIBI
yepes UHAEKC U KJIACCOBOE YKCJIO €€ MOAIPYIIb, & TAKXKE OLEHKA YUCJIa
HETTPUBOAVMMBIX XapaKTEPOB HOPMAJILHOI MOATPYTITHI KOHETHON TPYTITHI
gepe3 kiaccoBoe 4ucio. [IpuBeneHpbr OMEHKM MaKCHUMATBHOTO TOPSIIKA
PAa3peIuMoil MOATPYIIbI B CHMMETPUYECKOH IPYIIe MOJACTAHOBOK Sy, .

B mauane maparpada §2.4 m3nararorcs CBeIeHHsl O MPOCTHIX Heabe-
JIEBBIX TPYIIAX: HEKOTOPbIE W30MOP(MU3IMBI, MOPAIKA, OMEHKH KJIACCO-
BOTO YWCJIA, TIOPSIIKA TPYTIT BHENTHUX aBTOMOP(MU3MOB, CTEMEHN XapaK-
repa CreitnbGepra rpynn amesa tuna. as rpynn LE(q), Br(q), Cn(q)
npun He60J’IBHH/IX N 1 g BBIMUCJIEHBI TOYHbIE 3HAYEHN S KJIACCOBOTO YMCJIA.
Kpowme toro, npusomurcsa Tabauna xapakrepos rpynmbl PGLa(q), tae g
HedyerHo u rpynubl La(q), rae g uerHo.
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T'naBa 3. BemmecrBennbie rpynmnbl. B naparpade §3.1 chopmy-
JIMPOBAHO TIOHSATHE BEIIECTBEHHON TPYTIHI — IPYMIBI B KOTOPO# /11000
3JIEMEHT COTPsI?KEH CO CBOMM oOpaTHbiM. Jlesaercs 3amevdenne, 9T0 TPyT-
bl HEYETHOTO TIOPSIKA, OTIUYIHBIE OT TPUBUATBHOMN, HE MOTYT OBITH Be-
[IIECTBEHHBIMU, U TAKKE, 9TO Cpeau abeeBbIX IPYIIN BEIIeCTBEHHON Oy-
JIeT TOJIBLKO 3JjieMeHTapHas abejiesa 2-rpynmna. [laparpad §3.2 coxepxur
BaxKHBIN pesysnbrar Beprrpena o Tom, uro noarpynma Kaprepa (max-
CnMaJibHasi HUWJIBITIOTEHTHAsA TOArPyTITtia, COBMaJaloas CO CBOMM HOPpMa-
JII32TOPOM) BEHIECTBEHHON IPYNIIbI ABJISETCs 2-CUI0BCKON TIOATDY IO,
B maparpadax §3.1, §3.2, §3.3 MOKHO HA#iTH yTBEp:KIEHUS O BIIOKU-
MOCTHU HEKOTOPBIX KJIACCOB KOHEYHBIX T'DYII B BEIIECTBEHHBIE TPYIIIIHI.
IMockosibKy cummerpuyeckasi rpyiia S, BELECTBEHHA JjIs JIF00Oro 1,
TO JIO0YI0 KOHEYHYIO IPYTIYy MOXKHO BJIOKWTH B BeIecTBeHHYI0. Menee
OYEBWIHO, 9TO JIOOYIO Pa3PEmmMyio TPYIITY MOYKHO BJIOKHATH B pa3pe-
ITUMYIO BEIIECTBEHHYIO TPYINy. DTOT pe3ynabrar Beprrpena mpusemex



B §3.2. B naparpade §3.3 n0Ka3aHO HECKOJIBKO MPOCTHIX yTBEPIKIECHUT
0 BellecTBeHHbIX 2-rpynnax. B naparpade §3.4 ycranaBiauBaercsi cTpo-
€HUE BEeIEeCTBEHHBIX TPYII, COAepKalux abesieBy MOArpyIIy WHIEKCA
2:

Teopema 3.4.2. IlTlycmv G sewecmeennas 2pynna, A ee abenresa
nodzpynna, npuuem |G : Al = 2. Tozda G = Gy x E, 20e Gy € {Ean
Cy, D(A),QW (A)}, E — snemenmapnas abeaesa 2-zpynna.

Baeck QM (A) ecth rpyrina, ABISIOMASCS KBATEPHHOHABIM AHAIOTOM
000DIEHHO AU3ApATBHON rpynnbl. TodHOe onpeneneHue 3TONW TPyIITbI
naercs B maparpade §3.4.

T'naBa 4. Hekoropsie kiaccel SR-rpymnmn. TniaBa 4 nocssimena
paznmunbiM Kjaaccam Gunpumapabix SR-rpynn (kak yxke 6b110 3amede-
HO BBIINIE, TPYNITBI HEYETHOrO MOPAJKA HE ABJIAIOTCA BEHIECTBEHHBIMUA,
HO3TOMY PeYb UJIET O rpynnax nopsjka 2"p™). B naparpade §4.1 dop-
Mysnupyercst onpezesnerre SR-rpymnmbl, nonsaTHe 1esoi (Bce mpeacTas-
JIEHUA TAKHWUX TPYIIT PEAJM3YIOTCA B TI0JI€E BEHIECTBEHHBIX qwce.n) n 110-
aynenoit SR-rpynmner (ocranbabie rpynnsi). Jlenaercs 3amedanue, 9To
dakroprpynna SR-rpynnbsr rakxke sisasiercs SR-rpynmnoii. [Ipusogurcs
pesyabrar CTpyHKOBA O TOM, 9TO MEHTP BCAKO# momynenoit SR-rpymmb
HETPUBHMAJEH U SBIACTCA dIEMEHTapHOH abemeBoii 2-rpymmoit. Dopmy-
JnmpyeTcs HepaBeHCTBO Buraepa.

B naparpade §4.2 ussoxeno onucanune SR-rpynn ¢ abesesoit noj-
rpynnoi uHzekca 2. A umMeHHO, Jiro0asi Takas TPYIa siBJISETCs BeIe-
CTBEHHOI Tpymmoil ¢ abeneBoi MOArpymnoit WHAEKca 2, OMUCAHNE KOTO-
PBIX JAHO BbIE, B TeopeMe 3.4.2.

Crucok m3BecTHbIX SR-rpymnm, NpuBOAUMBIX B PA3IUYHBIX HUCTOY-
HUKax, Bechma OeneH. Pesysibrarsl naparpada §4.3 cyliecrBeHHO pac-
mUpsT 3TOT rnepederb. OHU BbIJEJISIOT HEKOTOPHIE MOJIE3HbIE CEPUU
SR-rpynm. B uacrHocTH, okasbiBaercsi, 4o Ounpumapubie SR-rpytib
C IUKJIAYECKON p-CUIOBCKOM WM JU3IPATBHON 2-CUTOBCKON MOArpPYyI-
MO UTPAIOT 3aAMETHYIO POJIb B OMUCAHUU BCeX SR-rpyIim MAmbIX MOpsiI-
kog. [Taparpad §4.3 comepkur nepeuncienue SR-rpynn nopsigkos 2™ u
2".3, rae n < 7, a TakyKe BCEX HecBepxpaszpenmuMmbix SR-rpynmn nopsiaka
He Gosbiiie 2000 ¢ TPUBHAJIBHBIM EHTPOM. DTOT Pe3ysabTar ObLI ycra-
HOBJIEH B PE3y/IbTATE BBIYKCIEHUI B CHCTEME KOMIIBIOTEPHON amnrebpbl
GAP. BonbmuHCTBO MPUBEIEHHBIX SR-IPYIIT UMEIOT MPOCTOE CTPOEHUE,
Bpojie (LEHTPATBHOTO) IPOU3BEJEHNU HEKOTOPOro Yucia 0000IIEHHO 11~
sapasibHbix rpytin. QIHAKO, UMEIOTCs U PPYTIIbl, HE YKJIAAbIBAIOIIMECS B
cxemy. [t HUX puBeIEHO 33/1aHNe B BUle 00PA3YIOMINX U OMPEIeIsiio-
IIIAX COOTHOIMEHN, 00CYKIAETCT UX CTPOEHNUE.

[Taparpad §4.4 comepxkur kinaccuduranmio cBepxpaspemumbx SR-



rpymn nopsinkor 2Fp™. rae 1 < k < 4. JTokazana

Teopema 4.4.1. Ilycmv G — ceeprpaspewumasn SR-2pynna nopsodka
2Fp™ ¢ cunoeckoti 2-nodepynnoti nopadka ne boavuwe 8 u (G) = 1. To-
2da G npamoe npoussedenue SR-2pynn, kascdaa us xomopwux umeem,
abensesy nodzpynny undexca ne bosvwe 2.

Cuexncrsue 4.4.2 ycranapiusaer, 4yto anajor teopembl 4.4.1 cnpa-
BeumB Jyist caydast rpynn G ¢ ®(G) = 1 u 2-cusosckoit noarpynmoi
ropsiyika 16.

B maparpade §4.5 ycramaBnmBaercs crpoenue OGunpumapHbx SR-
rpynn (nopsaka 2"p™) ¢ NUKIUYECKO p-CUIOBCKO NOATPYIIIOH MO MO-
nymio noarpynnsl @parrunu. Baadane BBOAUTCS onpeneneHne 0cobeH-
HO¥ rpynmel, Kak rpyniel G Buga V' X Dopm, tne V 22 Eon — MUHUMATH-
Hasl HOpMaJlbHast noArpynna rpynnst G, npudem Z(G) = 1. Jokasbisa-
ercst

Jlemma 4.5.3. Ilycmo G = Eon X Dopm  ocobennad zpynna. I'pynna
G asasemces veceeprpazpeusumoti SR-2pynnoti mozda u moavko mozda,
Kkozda aubo (n,m) = (2k,1), 2de p = 2F + 1 — npocmoe wucao Depma,
aubo (n,m) = (6,2) up=3.

[nasubrit pesynbrar naparpada §4.5:

Teopema 4.5.2. Illycmv G koneunas neceeprpaspewumas SR-2pyn-
na nopadka 2"p™ ¢ yukauveckol p-curosckoti nodzpynnoi. Ecau O(G) =
1, moG = MxE, 2de M — ocobennasn SR-zpynna, p = 25+1 — npocmoe
yucao Pepma; E — nexomopas aremenmapuas abesesa 2-2pynna.

Maparpad §4.6 ycranaBiausaer crpoenue dbunpumapHbix SR-rpyrm ¢
JUSIPANBHON 2-CUIOBCKOM MOATPYNIION MO MOIYII0 moarpynmnbl @pat-
TuHu. BBOAMTCS onpeenenne aToOMapHO# rpynbl, Kak rpynnsl G BUIA
VxDon,rae V = Epm — MUHNMAILHAA HOPMAJIhHAA HOATPYTINE TPYTITHI
G, npuuem Z(G) =1,p>2,n >3, m > 1. Ycranapinsaercs

Jemma 4.6.4. Ilyecmov G = Epm X Dan — amomapraes epynna. I'pynna
G asasemes veceeprpazpeusumoti SR-2pynnoti mozda u moavko mozda,
koedam=2un=q+1, 2dep=29—1  npocmoe wucao Mepcenna.

[nasubrit pesynbrar naparpada §4.6:

Teopema 4.6.2. [Tycmv G — Koneunas neceeprpaspewumas SR-2pyn-
na nopadka 2"p™ ¢ duadparvhol 2-cuaosckol nodepynnot. Ecau ®(G) =
1, mo aubo G = Ej,z X Dagia amomapuasa SR-zpynna, p = 27 — 1
npocmoe wucao Mepcenna, aubo G = Sy.

JokazarenscTBo Teopembl 4.6.2 CBOIUT OOIILYI0 CUTYAIMIO K U3yde-
HAi0 atoMaprbix SR-rpynmn n SR-rpynm G co croiicreom G/O3(G) =2 Sy.
B nocnenrem caywae ycranapmmpaercs, ato ecim G/O3(G) =2 Sy m G
— SR-rpynna, o O3(G) = 1. Ileproe Buewarsienne or 3HAKOMCTBA C
npuMmepamu SR-Ipymm HABOIUT HA MBIC/b, YTO CHUIOBCKUE P-TIOATPYTIIBI



TAKO TPYMIBI JJIs HEYETHOrO P JO0JKHBI ObITh abesesbimu. Pabora c
prnnaMI/I MaJIOTO TMOPpAJKa IMMO3BOJINIA yCTaHOBVITB, YTO 3TO HE TaK. Ha—
parpad §4.6 comepxkur npumep SR-rpynnbl ¢ HeabeseBoOi p-CHUIOBCKOM
(p  mpocroe uucno MepceHHa) NOATPYIIIOii:

Teopema 4.6.6. ITycmv P = E:g, 2de p = 29 — 1 — npocmoe wuc-
20 Mepcenna. Tozda cywecmeyrom maxue dea asmomoppudma t,7 €
Aut(P), wmo: 1) o(t) = 2%, o(1) = 2,t" =t71;2) G = P x (t,7) —
neceeprpazpeutumad SR-zpynna.

31echb E;S Heabe/ieBa TPYIIA TOPLIKA P° U SKCIOHEHTHI .

Tnasa 5. PazpemmnmvocTts koHedHbIX ASR-rpymm. Yike HAYATb-
HBbIE UCCJIEIO0BAHWA HEPA3ZPEITUMbBIX rpynn N UMEIOIINXCA Ta6ﬂI/IH Xapak-
TEPOR MPOCTHIX HEAOEJEBBIX TPYI MOKA3AIW, YTO HEPEIKO IJI MCKJIIO-
YeHWsT COOTBETCTBYIOIIEH MPYIIBI U3 CITUCKA BO3MOYKHBIX SR-rpyrim oka-
3BIBAIOCH JOCTATOYHBLIM IOCMOTPETh HA PA3JIOXKEHUE TEH30PHOIO KBaJI-
para xapakrepa Creiinbepra. IIpu 3T0M BeHIECTBEHHOCTD MPYIIILI HE WI-
pasa 6ombrmioit posm. [losromy normano 6bLI0 MpeAmoararh, 9TO pa3-
PEIMMOCTH TPYMITHI OYIAET BHITEKATH W3 «MPOCTOH TTPUBOIANMOCTHS YIKE
TEH30PHBIX KBAIPATOB HENMPUBOINMBIX npeacrasaennit. Cioencreuem sasm-
Joch BBeneHus nousaTus ASR-rpynmbr:

Onpedenenue 5.1.1. Koneunas zpynna G nasweaemesa ASR-z2pynnoi,
ECAU MEHZ0PHBLT K6aIPAM A100020 HENPUBOIUMO20 NPEICMABAEHUA IMOT
2PYNNYL PA3AGZAEMCS 68 CYMMY HENPUBOIUMBLT NPedcmasieHuli 2pynnol
G ¢ KEpamHoCMAMU, HE NPEBOCTOOAUUMU €OUHUYDL.

OueBugno, TanHoe onpezenenne 0b6obmaer nousarue SR-rpymmsr. [Tpu-
Mephl, TIOKA3bIBAOIINE, YTO JaHHOE 0D00IIEHNE HE ABISIETCS YucTO Pop-
MaJjIbHbIM M JIEHCTBUTEJILHO paciupsier kjacc SR-rpynn, npuBogsitcs
B Ilpuioxkenuu. B yacraocru, ecrs npumepbl Heabenesbix ASR-rpymm,
He sBsiomuxcss SR-rpynnamvu. Ilocne sToro ¢popMmynupyercs OCHOBHOM
pesynbrar, kacawomuiics ASR-rpymm:

Teopema 5.1.3. Ilycmov epynna G saeasemcs wepaspewumoti ASR-
epynnoti Haumenvwezo nopadra. Tozda G umeem eOUHCMEEHHYN MUHU-
MANBHYIO HOPMAALHY Nodepynny N, ASAAOWYIOCA NPAMLM TPOU3EE-
denuem m > 1 epynn, uzomopdrnr As uaru Ag. Iodzpynna M zpynno.
G, cocmoawas u3 3AeMEHMO8, HOPMAAUSYIOUUT KAHCOYIO MUHUMANb-
HYIO0 HOPMAALHYIO nodepynny epynnot N, vopmasvua 6 G u darxmop-
epynna G/M — paspewumas ASR-nodepynna cummempuueckoti pyn-
noL Sy, 0eUcmeywWas MPaH3UMUEHO HA MHONCECTNEE MUHUMAALLHBLL
HOPMAALHBLE nodzpynn 2pynno. N .

Cuencrsuem Teopembt 5.1.3 siBiisiercst cjieayromast

Teopema 5.1.2. Koneuwnas ASR-epynna, we codeporcawasn xomnosu-
YUOHHBLL Paxmopos, uzomopduox epynne As uau Ag, paspewuma.



IMockosibKy, Kak mokasano B jemme 5.3.2, 15t Beex HeabesieBbix ASR-
rpynmn BeInmoaHseTcs nepasenctso |G| < k(G)3, To Bonpoc o Tom, kKakue
reabesieBbl MpoCThie rpyTbl obaasator ceoiicteom |G| < k(G)3, npen-
CTABJISIET CAMOCTOSITENLHBIN nHTEpec. TeopeMa, ONMUCHIBAIOIIAS CTPOEHUE
MPOCTBIX HEADENEBBIX TPYTI ¢ YKA3aHHBIM yCIOBHEM JIOKA3aHA B Tapa-
rpade §5.2:

Teopema 5.2.1. Ilycmo G — npocmas Heabesesa 2pynna, y KOmMopot
|G| < k(G)3. Tozda G usomopdna npocmoti epynne La(q) das wemnozo
q.

B nokazarenbcrse Teopemsl 5.2.1 (B KOTOPOM GOJIbINAs 10/ BBIYKUC-
JIeHWH OTHOCUTCSA K Hanbosiee TpyAHbIM cydasM rpynn LE (g) u rpymmaM
B, (q) u Cy,(q)) ucnonb3yworcs ceegenus u3 naparpados §2.2; §2.3, §2.4.

B §5.3 paccMoTpeHbl HEKOTOPBIE O0IIHE CBOWCTBA, KACAIOIINECS CTPO-
enust ASR-rpynn u MuHMMAaJIbHOrO KOHTprpumepa K teopeme 5.1.3. B
YaCTHOCTH, MOKA3aHO, YTO MUHUMAJILHBIN KOHTPIIpUMEp K Teopeme 5.1.3
Oyzer mMeTh eMHCTREHHYI0 MUHUMAJIbHYIO HOPMAJIbHYIO moarpymnmy [N
¢ pazpemuMoii (haKTOPrpymnIoil, ABIAONLYIOCS TPIMbIM TPOU3BEICHIEM
U30MOPQHBIX MPOCTHIX HEADETEBBIX IPYIIN ¢ HEKOTOPHIMU OTPAHUYEHU-
sSIMW HA CTEMEeHW HENMPWBOAMMBIX TpeJcTaBienwnii. B ciemyromem mapa-
rpade §5.4, UCKJIFOYAIOTCS [IOYTH BCE MPOCTHIE TPYIIIIbI, KOTOPhIE MOI'YT
BCTPETUTHCS B KAYECTBE KOMIO3UIMOHHBIX (pakTopoB rpymibl N. Ocrag-
muiica sabop rpynn cocrout ui cemeiicts Ls(q), Us(q) mna veGombImx
3Havenuii ¢ u Geckorednoro cemeiicrsa rpynn Lo(g). B §5.5 uznaraior-
cs1 HEODXOIMMBIE CBEJIEHHS O COOTBETCTBUM HENPUBOIUMBIX XaPAKTEPOB
rpynnbl G, obJiagaronieii HopMaJIbHONW TOArPYIIO, XapakTepoB 3TOM
HNOArPYMNILI U XaPAKTEPOR, MHLY IMPOBAHHBIX C 3TON TTOArPynbl (Teopusi
Knuddopna). Ucnonb3ysa yka3zaHHYI0 TEXHUKY, 3812492 CBOAUTCS K CIIy-
9210, KOrJa KOMIO3UIMOHHBIE (haKTOPbI IPpynnbl N u30MOPQHBI OTHOMH
u3 rpynn cemeiictBa La(q). B §5.6 u3/10:KeHbI CBEIEHUS O XapaKTepax
rpyun PGLs(q) v neficreun rpynnbsl aBroMopdu3MoB 3TO# rpyibl HA
MHOXKeCTBe xapakrepos crernenu ¢ + 1. Hakonew, B §5.7 nmokaswiBaercs
Teopema 95.1.3, a ¢ weil n Treopema 5.1.2.

Tiasa 6. Ilpunoxkenune. Boranciennsa B cucreme GAP. Tlpuno-
JKEHUE COJEPIKUT MOJAPOOHOCTH BBIYMCIEHUN B CHCTEME KOMIBIOTEPHON
anrebpel GAP. B nmaparpadax §6.1, §6.2 npuBoguTcs onucanue Cucre-
Mbl GAP u tex ¢yHKIMII, KOTOpbIE 0COGEHHO YACTO UCIOTB30BATUCH B
Beruncaennsx. Jlajgee ciaeayior mpuMephl COCTABIEHHBIX (DYHKIWH Ta-
KWX, KaK NMPOBEPKA SIBJSIETCS JIM 3aJaHHas (KaK HEKOTOpast CTPYKTypa
JaHHbIX) rpynmna SR-rpynnoii, a rtakxke GyHKIME OThICKAHWS 3a1aHUs
IPYTIBI B BUIE 00PA3YIONUX U COOTHOIIEHUA.

B naparpadax §6.3, §6.4, noka3piBaercd KakuM 00pa3oMm ObLIU Cie-
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Jtanbl Braucienns B GAP, ucnosib30BaBIimecs npu J10Ka3aTesibCTBe Te0-
pembl 4.6.2 u gemmbl 5.4.3 guccepramnum.

Cucrema GAP comepxur 6ubanoreky SmallGroups, COCTOSIILYIO W3
CTPYKTYP JAHHBIX, TPEICTABIAIOIIAX KOHEYHBIE TPYHIBI HEOOJIBIIOrO
mopsaka. A MMEHHO, BCeX KOHEYHBIX rpymnm mopsaka g0 2000, kpome
rpymnn mopsiaka 1024. Komanga obpammennst K rpyrine B 310 Onbamore-
Ke BRITIAAUT Tak: G:=SmallGroup(m,n), rae m — TOPSIOK TPYIIHI, a
n — ee HOMEpP CPEean MHOXKECTBA, TPymnmn mopsiaka m. Vmeercs n «00-
parHasi» kKomauga IdSmallGroup(G), mO3BOALIONIAS MOJIYYUTH HAOOD
qucen [m,n| MO 3amaHHON KakuM-1mubo ofpasom rpymnne G. 910 mo3-
BOJIAIIO TIOMYYIUTH BCe SR-rpymnmbl HEKOTOPBIX MOpsiakoB. Tak, B mapa-
rpadax §6.5 u §6.6 npuBossATCS TAOIMIIBI COAEPIKALINE 3HAUEHUS (DYHK-
uuu IdSmallGroup u Tunbl uzoMopdu3Mos Becex SR-rpynn nopsigkos 2™,
1<n<9,u2" 3, 1< n< 7 CcCOOTBETCTBEHHO.

B maparpade §6.7 npuBoauTcs Tabnuia, comepKaiias nadOpPMAIIIO
0 Bcex HecBepxpaszpermumbix SR-rpynmax, mopsiaka e dosbirero 2000 ¢
Z(G) = 1. Beero rakux rpynn 58.

IMaparpad §6.8 nocssiten npuMepam rpyiin, WILIFOCTPUPYIOIINM BBE-
nernoe noasitue ASR-rpynimer n ero coorrorienue ¢ nousirnem SR-rpym-
B,

T'naBa 7. 3akatouenue. 3aKII09€HNE COAEPKUAT TUMOTEIBI, (DOPMY-
JINPOBKM KOTOPHIX 0OOOIIAIOT TTOyYE€HHBIE B JUCCEPTAIMU PE3YIhTATHI.
OTU rUNoTE3B MOTYT CJAYXKUTh OPUEHTHPAMU s JAJbHEHIINX UCCiie-
nosauwmit mo SR-rpynmam.
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