O NMPEACTABJEHUHW ABCTPAKTHOTO CIVIETEHUSA
reynit NOACTAHOBKAMH

Heasako /1. Henos

§ 1. BBEJIEHUE

Myects G — rpynna NoacCTaHOBOK MHOXecTBa R={1,2,..., n}u S, —
CHMMeTpHYeCKas rpynna MHoxectsa .

Onpemenenne. ['pynna nopcraHoBok ( .Ha3biBaeTCs R-KPaTHO
TPAaH3UTHBHOMN, ecad nmas a060ro Habopa pasiUYHBEIX 3JMEMEHTOB
Oy Ggyeony 0 € H By, By, By € Q cymecTByer g € G, utO

(ai)g:Bi (i:1,2,..., k)

Herpynuo mnoxasath, uto ecnu G — Kk-KPaTHO TPAH3UTHBHAS TPYN-
na, TO

(1) G=Q (Q—=1....( & —k+1).m, rne m ecth NOpPsAOK cTaGH-
AM3aTOPa KaKMX -HUOYIb k£ Touek u3 Q. ;

Hanbiuze 6yneM npeanonararth, YT0, M3BECTHO, YTO TaKoe MPUMHTHBHAA
rpynna noactaioBok (cm. [1], crp. 73).

Onpenenenne, ByneMm roBoputh, 4TO abcTpakTHasA rpynna G mo-
XeT ObiTh MpeacTaBjeHa Kak NPUMHTHBHAS TPYNNa NOACTAHOBOK MHOXECTBA
Q, ecan cyuiectByer H3oMopdHoe BJAOXeHue rpynnn G B Sp, npH Ko-
TopoM o6pa3 (U siBNRETCS MPUMHUTHUBHON Tpymnol MoACTaHOBOK.

Onpenenenne. Bynem rosopurn, uto abctpakTHas rypnna G Moxer
6HTH MPeNCTaB/eHa KaK Z-KPAaTHO TPAH3UTHBHAS FPYMNA MOACTAHOBOK MHOXE- -
cTBa Q, ecaum cyumecTByet usomophHoe Bnoxenuerpynnsl G B Sp, npu Ko-
TopoM o06pa3 ( saABnsiercs k-kpaTHO TPAHSUTHBHOH rpynnmod mnoacra-
HOBOK. :

OO6BYHO TOBOPSIT, UTO 3TH NMPEACTABJEHHS TOUHBIE.

B aroit pabore paccmarpuBaeTcs BONPOC O TPEACTaBIeHHH abCTPaKT-
HOrQ CIJIETEHWSI TPYNN KaK NPUMHTHBHAS M KPAaTHO TPaH3HTHBHAS rpynna
noxctaHoBok. [Ipexnae uyem copMyanpoBaTth TOUHO pe3yabTaThi, NaAUM
onpelenenue a6CTPAKTHOrO CIJIETEHHS IBYX TPYMIL.

[Mycte A u B — HeTpuBHaJbHbie rpynnsl. MuoxectBo AZ cocrtour
u3 Bcex ¢GyHkuuit ¢:B — A, nepeMHOXaeMbIX TNOKOMMNOHEHTHO. AZ ecTh
NOoJHOe NpsAMoe npousseneHue rpynnsi A Ha ce6s CTOMBKO pa3s, CKOJBKO
asieMeHTOB ecTh B rpynne B. Uuorza Gynem nucarth
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As= [T b, rae Ar=a.

beB

Ins xkaxporo 3anemeHTa b ¢ B onpenenum otobpakeHue

- Bio-—9b o€ AP u @t ¢ AR
10 NpaBHIY
©¢( y)=o( yb~1) nas Bcex y € B.

bBepem napor (b, ¢), b ¢ B, ¢ ¢ AB, ¢ yMHOXEeHHEM
(bi (p) (C, W)=(b€, o° W)

u oroxnecrBisem gp((b, e), e€¢ By c B u gp(le, 0), o € A%) ¢ A5 He-
IIOCPEJICTBEHHO IIPOBEPAETCS, UTO MHOMECTBO 5THX map ¢ TAKOH omnepanyes
ecTb rpynna. OHa HasmBaeTcsi-cnaeteHueM rpynn A u B u o6o3Ha-
yaetrca A Wr B.

Hanpuie Bcrony Oyaem mnpennosaarath, 4TO MHOXeECTBO & B Bce pac-
CMAaTPHBaeMbl€ TPYINbl KOHEYHBL ' -

B aroit pabote OyayT AOKa3aHel CJAEAYIOL[HE TEOPEMH :

Teopewma . Ecin xoHeynas rpynna (G ecTh crieTenwe rpymi A u
B, v rpynna A ecTb HeKOMMyTaTHBHafl, npocTtasd rpynmna, 1o U MOXeT
ObITh NpeACTaB/]eHa KAK NPUMHUTHBHAA Tpynna NoJCTaHOBOK.

Teopema Il. Eciu rpynna G ecrb cnaerenne rpynn A u B, u
rpynnbl A B B HMeOT B3aUMHO TpOCThie NopsAnky, To (U He MOXKeT OhIThb.
npeacTaB/leHa KaK JBaXIbl TPAH3UTHBHAs TPyNNa MOLCTAaHOBOK.

Teopewma lIl. Ecau rpynna G ecTb chJjeTedHde ABYX [pynn, TO
OHa He MOxeT ObITb TpencTaBleHa Kak TPHXKIAbl TPaH3UTHBHAA rpynna
N0 CTAaHOBOK.

§ 2. HEOBXOIUMbIE OBO3HAYEHUS, TEPMUHbBI U TEOPEMbI

T — 4HCJO 3/1€MeHTOB MHOXecTBa 7.

Q — MHOXECTBO uyucena 1, 2,..., n.

A< G — noarpynna A uasapuautaa B G.

Za (H) — uenrtpanusatop moxrpynnst H B G.

So — cuUMMeTpHUUecKasi Tpylna MHOXecTBa Q.

S; -— cHMMeTpHYecKasl Tpynna TPeTbeH CTEleHH.

¢ — eIMHHYHBLIH 3JEeMEHT rpynmsl

gp(a, b,...) — rpynna, nopoxJAeHHas 3JEMEHTaMHU 4, b, ....
AxB — mnpsmoe npousseenune rpynn A u B.

AWrB — cnnerenue rpymn A u B.

AB — 06a3oBas nOArpynna cIJIeTeHHs, KOTOpas SBJAETCH MNOJHBIM
NpsMBIM npousBejienueM B skzemnaspoB rpynnsl A.

Ay — MHOXecTBO Bcex f ¢ AP, 1as KOTOPHIX

f(t')y=e, ectu b & b.

Gey, ey, ..., op — CTaOMnM3aTOP TOUEK «; € Q(i=1,..., k), T. e. MHOXKe-

cTBO Bcex g € (4, AJsl KOTOPHIX
(ai)gr—“ai (izl, 2,-.., k).
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U, — cTabuauzaTop 31emMeHTa o € Q.
ad — opéma 3nemenTa o €2 npu neictBuu rpynasl (G, T. €. MHO-
XKeCTBO Bcex § € &, nas 1 oTOpbIX cyuiecTByeT g ¢ U, TaK Y10 (2)g=3.
(& B oo B 5 T
(2, Og... @) -~ 3J€MEHT | ' ° =t T
Olg ®z.u.. O O
rpymnmna TpaH3uTHBHas — 1-KpaTHO TPAH3WTHBHasi Tpynna.
rpynna MmoayperyJaapHas —- I'DYNNa NOJACTAHOBOK, Ans KoTopo#h U.=e 1as

aoboro a € Q.

rpyina peryaspHas — TPaH3UTHBHAS W MOJYperyaspHasi rpymna noacTaHoBoK.
(?) Ortmertum, uT0 ecau rpynna (G ecTh MoayperyJaspsas rpynna noacra-
HOBOK MHOXecTBa &, To U neaur Q.

Janniie 6Gynem nosab30BaThcs CJIEAVIOUIMMH TEOPEMaMH:

Teopema 1. Ecau rpynna noncTaHOBOK NPHUMHTHBHA, TO Ji00as ee
HeeIMHMYHAsl, HHBAPDHAHTHAA MoOArpynna TpaHsuTusHa ([3], cTp. 24)

Teopema 2. Jlio6bas nBaxnbl TPaH3WTHBHAS Tpynna TOACTAHOBOK
npumuTHBHa ([1], cTp. 79).

Teopema 3. Ecau rpynna (G npuMuinBHA HAa MHOXecTBe &, TO cra-
6n.nnsa1'op G. moboro anemema o ¢ & aBrseTCs MaKCHUMaJbBOH NOATPYI-
noi rpymnet G ([1], 1. 5. 6. 1, cTp. 77). -

Teopema 4. Ilycte H — wmaxcHmanbdas noarpynna rpyomsi G.
[Mycth H He comepxuT COGCTBEHHYIO NOArpynny, uHBapuantnyo B U, u
caMa oHa neusBapuaHtHa B (. Torma rpynma G wmoxeT ObiTb NDpenCTa-
BJEHA KaK MPUMWTHBHAS rpynna noactaHoBok ([1], rTeopemn 5. 3. 1;
5 3.2 ud 6. 1)

Teopema 5.Ecau xoHeunsle rpynnst A 1 B HMeIOT B3aUMHO TIPOCTHIE
MOPSAKH, TO BCAKOEe paciuupende rpynnsl A npu nomMomu rpynnsl B pac-
uwenasemo. [lpu 3TOM, BCe moarpynnbl NOpsAka B CONPsKeHbl MEXIY
cob6oit ([2], ctp. 378 u cTp. 433).

§ 3. IOKA3ATEJABCTBO TEOPEMDI I, IT U 1l

Teopema I [lyctb A — npocrtas, HEKOMMYTAaTHBHAfA, KOHEYHas
rpynna. Ilas ma060i koweuno#t rpynnbi B rpynna A Wr B moxer 6biTh
MpeacTaBjJeda KaxK [PUMHTHBHAs Ipynna noicTaHOBOK.

Jlan noxasareabcTsa TeopeMbl | HaM OyAyT HYXKHBI CaefyiolllHe ABe
JIeMMBI : .

Jlemma |. Jliobasi HeeguHHuYHAd, HHBApDHAHTHAs MOATpYNma cnJje-
TeHdss G=AWr B pnMeeT HeeJuHHUHOE TepeceueHue ¢ 6a30BOH MOATPYI-
noit A5

Loxasameascmso aemmbl 1.

Mycts G=AWrB u e+ Na G. Jonyctum, uto N[(AB=e. Torna
BCE 3/7eMEHTH noarpynnsi /N KOMMYTHPYIOT CO BCEMHU 3JeMEHTaMH MOI-
rpynnst AB. Tlycte 6, f€ N, roe b, ¢B un f¢ Ap. Bosbmem f; ¢ A® taxoi,
yto fie) F e u f,(b)=e nna Bcex b F=¢. Torna

(b, f) [i(b, ))~'=b, fflf_1 by~'=bf, 67" rne fo=ff [V






