§ 4. UHBEPCHBIE MOJYIPYIHILI

Paccnorpum Temephs ofiH Riacc anrebp, HpoOMeRyTOU-
HEIH Me:xQy IjaccaMi Tpynom ¥ TONYIPYOH, a HMEeHHO
KIacCc BHBEPCHHX moayrpymu. DBmefgem cmepBa BCIOMG-
rarenvHsie HoHATHA. IHMemuo, HazoBey HORYyrpyungay
peeyaapHoli, eciu HEIA BCAKOTO ee DJIeMeHTa @ CYIect-
ByeT X 0T A 6 H O MH TakoH dIeMeur xr, 4T

ara = a. (1)

Hazosem, pmagee, saeMenTHl ¢ B b moayrpynuet G o6-
pamuumu Apyr Apyry, ecun

aba = a, bab = b.

OrasmBaeTca, 9TO PELYAAPHYI NOAY2PYRNY MONCHO ORpe-
deaumv Kax NOAYePYnnY, 6 KOMOPOL 6CAKUIL daemenm ob-
agdaem oOpAMHBIM IAEMEHIMOM, He 06A3AMEALHO eduncm-
senupim. IeficTBUTONBHO, €CAM axa = @, TO IOJGIHHA
b = zax. Torpma

aba = (axa)za = azxa = a,
bab = z (axa)raz = x (aza)r = zar = b,

7. . b simagerca obpaTHHIM RIA 4.

B cxyuae rpynm smeMenrsi, o6paTHble IpYT APYIV B
VRA3aHHOM IOXYTPYNIOBOM cMBlcne, OyAyT B TOUHOCHIL
o0paTHEIMH B OOBIYHOM (TPYIIHOBOM) CMbICIe, HPHIEM
peARAE 2uaemedHT o0lajaer efHHCTBOHIIBIM O0PAaTILIM.

HMoayrpynma HaswBaeTCsl UHEEPCHOU, €CIH  BeAnuil
e¢ pJIeMeHT ¢ o0namaer oOPATHBIM 9JIEMEHTOM, TIPH1o't
enguCTECHERM, 0003HaUNM eT0 uepes a” ', Tax uro

aa~la = a, ataa™! = a L.

damerus, d9T0 TpeGoBaHWe eJUIICTBEHHOCTH 06paTiIOTo
3/J1eMeHTAa B HTOM cliydae, B OT/IWIHe OT CAydasg Ipymm, ie-
00X0AMMO CIEIMAJbHO HAKAAABBATH.

Hnace MABePCHMX TONYTPYHO COJEP:KUT B cebe R.iacc
BceX I'PYOO ¥, KaK Mbl CKOpO y3HAeM, MUPC HMOCIeRuero.

Nonarae MEBepCcHO# MOJYLPYNIBL JOMyckaer H HIbie
onpenenenusa. Hanomumy, aro siement a mexoropoil mo-
sAyrpynns (Mid rPYNOONAa) HABLIBAETCA UOCMILOMENMOM,
ecnn a? = g, OrMernM, 9T0 peryaspHas] DOIyrpyina nei-
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peMenno obJazaeT TACMIOISRTAMU: eCHM BHIONEMCCH
pasencrso (1), To nxesent ar 6ymer HACMIOOTENTOM, Tak
KoK

(ax)® = (aza)r = ax.

OxasmBaercd, 9T0 UHEEPCHBE ROAYePYRNBL — MO MAKUL
pecyaaprile noayepynRny, ¢ Komopwa awbule 0sa udemne-
IMERMA REPECINAHOEOUHYL.

B camoM mese, mycib fana unsepenad HOTyrpymnma .
Hceno, wro oma peryaapsa.

HoraeMm cHavala, YTO B UHBEDPCHOH WOMYrpyIime
Hpon3Be/ieHNe HIeMHOTEHTOB TaKke GY/IeT WIeMIOTEHTOM.
Hyers ¢ u b — gBa ngemmorenta, a? = a, b = b. Hoo-
SKMM

= (ab)™1, t = sa.
Torna

(ab)t(ab) = absa’b = (ab)s(ab) = ab,
Hab)t = sabsa = s(ab)sa = sa = ¢,

Hostomy, BBUAY eAMHCTBENHOCTH o6GpaTHOTO 3IeMEHTa,
t = (ab)”l, 1. e. sa = s. Anazormuno, nojaras t = bs,
nonyuam bs = s. Orcrona

s? = (sa)(bs) = s(ab)s = s,

T. €. 3JeMeHT § wuaeMmmorented. OIHAKO HAEMIOTCHTHIH
DEMEHT CIYIKHT AAA camoro cebs o6paTHEM, eQWHCTBCH-
HEIM BBAJY MHBEDCHOCTH IIOJYTPYINEL, a MOITOMY § = ab,
MpemmorenTrocTs siementa ab poxasana. Mpemmorenten
caefoBaTeNbio, u dyement ba. Uemonssysa »1o, moiydaen.

(ab)(ba)(ab) = ab®a*h = (ab)? = ab
(ba)(ab)(ba) = ba*b’e = (ba)® = ba.

JrEM foxazauo, uro ba = (ab)”l. Opmaxo suement ab,
OyAyYll HIEMIIOTeHTOM, COBIIAJZAET CO CBOMM OGPaTHLIM,
OTRYZAa ab = ba, 410 M Tpe6oBagOCh NOKA3ATH.

Ilycrs Temepr G—peryiaspuasa noayrpynma ¢ mHepe-
CTAHOBOYHLIMHI HIEMIOTeHTaMl, a — Jn1000# dIeMeHT u3
G, b 1 ¢ — ofparHre sgemenTt Ang a. Torfa sneMeNTH
ab, ac, ba, ca OGyAyT HAEMIDOTEHTAMH U, CJeIOBATeIbNo,
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Moy coGoro mepecranosounnt. Orcioga
b = bab = blac)(ab) = (bab)(ac) = bac,
¢ = cac = (ca){ba)e = (ba)(cac) = bac,
T. 8. b = ¢. Teopema foKazana.
Raace uneepcuvx noayepynn ssisemes Ha camoy Oeae

MHoeoofpasuem ommuocumesvio onepayuil ab u a~, romo-
poe sadaemces moxrcdecmeanu

(xy)z =

Hlorascess menepe, wmo UHeepCHas noayzpynna ydosaem-
eopaem moxcéecmeam

1. ()t =z
2. (xy)™t =y~ a7t
3. xxtyyt = yylaaml

a(yz), xa 7tz =1z, ataa™l=a".

fAcuo, uro MEBepCHAA MOXYTPYIIa PeryjsapHA U Y/OB-
netsopacr akcmomam 1 m 3 (mociepgumee MoTOMY, UTO Die-
MeHTH aa~! m bb™! DHEMIOTEHTHW M, CJeICBATENLHO,
HePeCTaHOBOUHB)., BHIONHACTCH U TOMIECTBO 2, KaK IOKA-
3EBAIOT CHERYIONiNe PaBEHCTBA, B KOTOPHX CHOBA MCHOIb-
3yeTcA NCPecTaHOBOYHOCTH WEeMIIOTeHTOB:

(ab)(b~ta~ V) (ab) = a(bb~ ) (a *a)b = (aa*a)(bb~1b) = ab,
(b~ta~ ) ab) (b tat) = b Ha ta)(bb Va7t =
= (b7 Y@ taa™?) = b7la7h

HaoGopor, kaxk mokasan b. M. IIl a it 1 (c6. «Teopna
moJayrpynn m ee nmpuioskenusy, Caparos, nnm. 1 (1960),
286—324), peeyasapHas noayzpynna G, e romopol 048 06-
PAMHBLE 24eMeHMO08 GulnOAHII0mcs paseHemea 1, 2, 3, un-
sepcha. Hns awboro a = G Gypmer, BBHAY aKCHOM peTy-
NApHOW moayrpymmel, 2 m 1,

al= (eata)™ = aWa V) 'a ! = ataa™.

T. e. DIEMEHTH a M a~ ! p[eHcIBHICHBHO OBpathBi [pyT

ADYYY.
Haxee, BBuny 3,

a~Ya ) taa~t = aa~ta"Ya 1)L,
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T. ¢., BREAY 1,
alaaa~t = ag~Ya 1a.

Ecau Temeps @ — HAeMIOTEHT, 42 = a4, TO, ACHOJbIYA
YKA3aHHBE DAaBEHCTBA W 2, MOIYIHM

al = qalaa™! = ataaa! = aa"'a la = a (a0)la =
= qa~la = a.
Orciona
ar™! = qa = a.

Ecnu b — awo6oii npyroi agemnorenrt, To 6yaer bb~! = b,
a mMoaTOMy #3 3 CIeXyeT HepecTaHOBOIHOCTH HASMIOTEH-
TOB @ B b, 9T0 M J0KasHBaeT MHBEPCHOCTH Hamieidl moay-
TFPYIIE,

IloxaskeM Temepb, WTO NOHATAC WHEEPCHOH HMOJIYTpPyN-
Il Ha CAMOM JieJie MMeeT LPABO GHTH IPeIMeTOM CaMoCTOM-
TeAbHOr0 m3ydvemmsa. HazoBeMm uacmuunolli nodcmanosroi
MEO;ecTBa M mio0oe B3auMHO OJHO3HAYHOE OTOOPAsKEHHNE
Buga @: A - B, rme A u B — HeKOTOPHE MOIMHOAKECTRA
3 M. K uncay 49acTHUHEIX IIOJCTAHOBOK OTHOCATCA,
B 9aCTHOCTH, BCe IOJCTAHOBKH MuOkectBa M, BCe DOA-
CTAHOBKHA JI000TO €r0 LOAMHOMKECTBa, a TaK:Ke NIyCTaA
MOJICTAHOBKA  (TOIKAECTBENNAS  HOACTAIIOBKE TYCTOTO
TOJIMHOIKECTBa), KOTOPY0 oGosmauuM uepes 0. ‘

Eemu ¢4 —>B, ¢:C—D — e gacTuuHmX
IOACTAaHOBKM MHOKecTBa M, TO MX mpousBefenue ¢y oi-
pepensierca rtar. Ecam uepecedwenue B [y C mycro, 71O
moaaraem ¢y = 0. Ecam me B | C — Hemycroe, TO
oGosuauuM depes A’ ero mpoodpas mpu @, gepes D’ —
ero o6paz mpm . Torma q¢: A" — D', mpudem nia

moboro a’ &= A4
a’ (g$) = (a’oh).

flcso, uwro 3710 Gymer wacTmuHad momcTaHOBRa. llycras

nopcrauneBka O urpaer IS DTOTO YMHOMKOHHA PONhL HY-

agd, T. e. WIS X000 9ACTHYHON TOACTAHOBRI
¢-0=0.¢ = 0.

Haa Besaxoit wacTmuHo#l mopcramonkm ¢! A — B c¢y-
HeCTBYeT, 0YeBHHO, o0paTHAs TACTHUHAsT NDOJCTAINOBKA
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ol B— A, upuuem
?

1

et = ey, ¢l = ep,

rie €,4, HampuMep, ecTh TOR/ECTBEHHAA IMOJCTAaHOBKA TO/-
muokecra A. Mnmenwo, ecim ag = b, a & A4, 10 bg™* = a.
Henmonbaysa ofparnyio 4acTu9ayio MOACTAaHOBRY, Mbl MOT-
7 651, HampuMep, Bmecto A’ maimcars Bume (B C)e.

IloxamenM, 4TO YMHOMeHIIE YACTHIHHX TOHCTAHOBOR
accommarupuo. Ilycrs mamnt ¢: A — A', ¢ B—B’,
y: C—C' m myers (g¢)y: D — D', ¢Mpy): E—E'.
Jlerwo mporepuTh, UTO

D = [(A" Byp N Cllop)y ™,
E=14"0B Ny g

Iorasxen, ato D = E. Ecim a = D, 10 a(epp) = C, a
rak xax sasegomo a(gY) &= B’, 1o a(gpp) &= B'NC,
OTKY NI ap = (B'NCyy L BMmecte ¢ 0YeBHOHHIM
ag = A’ a10 noxasmBaer, uto D < E. O6parnoe BRIIO-
weHue HPOBepPAETCS amamornumo. Ha monyvennom
nofgaHoKecTse orobpaykenus (Q)y u ¢ (Ppy) meficTBY:OT
0JINIIaKOBO, TaK Kak ofa CBOXATCA HA IOCIEN0BATENHII0ES
npliMenenne oTobpaykenuit @, P I Y.

TMoxyuennasd wWONYrpynia pPeryiAapHA, TaK Kak |
Mol wacTHuHON mopctamoBru ¢ A — B Oyner

JA

il

GO = 40 = .

J1a moAyTpyHmA Jaske mnnamepcHa. JleficTBUTeN:blO, ee
OACMIOTEHTAMH CJIYKAT TOKIECTBENHEEe IOJCTAHOBKH &4
s Beex noxMuoskecTe 4 M W, Kak JerkKo MPOBEPHTH,
tosibKo omm. JeiicTBETenbHO, ecim ¢: A — B n ¢ = ¢,
TO, IO OMPEJIeTeHNI0 YMHOKeRNA,

(BNAdyp™ =4, (BN4)y = B.
IoaroMy, BBUAY B3amMHOMW OJHOSHAYHOCTH ¢,
A =BNA =B,

T. e. @ ABISAETCA TMOJCTAHOBROA Ha 4, DPHTOM TO.RIECT-
BOHHOW, TaK Kak APYrHX HIEMUOTCHTOB CHMMe!pHIECKas
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rpyana me cojepirur. Opmano paa mwebmx A, B Y
€48p = E€4nBp = E€RE.

Jra WHBEPCHAMA IOJYIPYIRa HajhBaeTCd CHMMETPHUECKOH
wEBepcHol moxyrpyomoi ma mvmoskecrBe M. Oma me 6y-
AeT TPynmod, TaKk RaK MYJNBTHIJNHAKATUBHAA TpPYHNa e
MO;KeT MMeTh HiVJf, PaBHO Kak H HOTOMY, 49To TpylIa
06aa1aeT €NMHCYBOHHLIM IJIEMIIO FEHTOM.

CopasejuyinBa cienyiomez reopema B. B, Bar-
nepa—Ilpectouna (JTAH CCCP 84 (1952), 1419—
1122, J. Lond. Math. Soc. 29 (1954), 411—419), mapax-
aenapuax Teopemam 1 m 1’ n3 § 3:

Beakas uneepcuas noayepyrnna G usomopgino erag-
oueacmen ¢ CUMMEIMPUNECKYI0 UHEEPCHYIO noayepynny RHa
mHoxucecmee G.

OrmeTy cmepsa, 4To AIfl BCAROro ¢ & G Gyuer

Ga = Ga'a, (2)

rpe Ga 03HaUaeT MEOMKECTBO BCEX JIIEMEHTOB BHja 4,
z &= G. Umenno, sncuo, uro

Ga~la = (Ga™')a = Ga,
110, ¢ APYToil CTOPOHH,
Ga = Gaa*a = (Ga)a™'a = Ga™'a.
flooTony mis Beex e = G
Ga™t = Gaa™. (3)

ComocrasmM, yamThiBag (2), KasoMy dlIeMeHTy ¢ & G
or¢6pamenne @, Ga=* — Ga, ompesenAeMoe TeM, 4O
aaa searoro x & Ga™' Gyper

@, = za < Ga. (4)
Ioatomy @g-it Ga — Ga™, mpuuem

YPgr = ya=*

nas Beex y & Ga. Onmaxoe, ecim 2= Ga™t, T. e. 2 = 2’07},
TO

'

2 (@@, ) = 2'aaa™ = et =z
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¥ aBa’OTHYHO 01a ¥y < Ga 6Gymer

Y (o1 90) = Y.

Or100pa/KeHlA (P, ¥ (g1 OKABAIUCH OOpATHBEIMU [(PVT
Opyry #, CIefoBaTeNbHO, B3aUMHO OJHO3HAUHEIMH 0TOH-
PaKeHAAMHE, T, €. YACTHYHHIMA MOJCTAHOBKAMH, IPHUCH

Port = (Pa—l- (9
Oyers @, = ¢, Orcloma, B wacimocrd,
Gat = Gb1, (6)

1. e. a”laa™ = "' &= Gb™L, a moYTOMY, CHOBA BBUAY P -
BeHCcTBA OTOOpaskeHUil @, W @y,

a~la = a~b, ()
Beuny (3) pasencrso (6) MoyxnHo nepemnncath B BUTE

Gaa™ = Gbb™1, (8)
npuaeM aa~t m bb! ABAAIOTCA, KAK MBl 3HAEM, IICMILO-
rentamiu. Beumy (&)

aa~' = xbb™1,
OTHY /AR

aq bt = bbb = bbb - pa Y
AHANOHUHO
bb~laq™t = bb71.

Tark kagr, oIHAKO, UAEMOOTEHTH B (G HOPOCTATOBOWIL, TO
M3 STUX PABOHCTB CleayeT

aa™! = bbb~ )
Hcnonpsya (7) u (9), monyuaeu
a = aa"a = aa b = bl"h = b.

Taxum ofpazom, orobpashensie a — ¢, ABIALL(A
B3aUMHO OJHO3HAYHLIM BJOYReHHEM G B CHMMETPHUECKYIO
mpBepcHy0 moayrpyuny ua G. [lorasmes msomopduocis
sroro eiosxeHus. Olobpamenne ¢, ONMPeeTeHO, KAk Hhl
auaeM, na MEOMKecTRe G (0b)™l, upomsmejcHne @ (. BBI-
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1y (8), — Ha muomxecre (Ga [} Gb~Y)a~!. Omuako, BBugy
(2), mpumensgeMoro ABasani, u (3),

Ga N Gb™t = Ga™'a ) GbL™ = Ga 'abb™ = Gabb™!,

1aK  Kay, BBUJY NEPeCTAHOBOYHOCTH HIEMIIOTEHTOR,
Gbb~a 'a = Gatabb™ < Gaa(,Gbb™1, eciu ske DIEMEHT
& TesRHT B DTOM IIEPECedeHUH, TO

x = za~'a = abb™! = za~*abb™? & Ga labb™l.
lovromy, snupy (3),
(Ga } Gb Vet = Gabb~a! = G(ab)(ab)y™' = Glab) L.

Taxmn ob6pasoM, 0TOOpaKEHUA @y, A @Q,(;, OUpeHeeHb
Ha OJHOM M TOM ’KC TIOJMHOJKCCTBE, & Tak Rak 2 (ab) =
= (za)b, TO NOKABAHO, UTO Q,p = Q,@p. ITO BMECTE C
(5) noxasniBaer TeopeMy.

Mossno Geriio 651 ONPEAeIUTh YACTHUYNLIE aBTOMOPQIIM
vumnpepcasbmoil anre6pe Kaxk maoMopduce otobpa.henue
ofmoi ce momanreGpst Ha Apyryo. Jlerxo Bumers, 9io mpo-
H3Bejlelie YacTHIHHX AaBTOMOPOUBMOB KaK YacTHUHBX
TOJICTAaHOBOK ¢aMo 6ygeT YacTUIHBIM  aBTOMODP(UBNOM
1 9TO UaCTHIIIbie aBTOMOPYUAMBL TanHol anrebpnl cocran-
AMI0T MUIBEPCHYI IOAYTpYHny ¢ enmmuneil u myuaem. o
JHAJOTHA ¢ TeopeMavu 2 m 2' mu3 § 3 MOKHO OBIO OR
TOCTABHUTh CIEAYIOIHA BOOPOC: BCAKAA JII NHBEpPCHAA
noayrpynna G ¢ ejuHuneil ¥ myaeMm mzoMopdHa mmBepe-
HOH HOJYTPyNOe BCeX YaCTHYHRIX aBTOMOPPHBMOB HEKO-
TOpoil YHHIBEpPCANBHOM anreGpsi, ONpENeNeHHOM Ha MHO-
mectse G? O. W, JlomanoB moxasaln, OJHAKO, 4TO
oro ne tak (IsB, Bmcmmx yueGm. 3aB., Marematura 8
(1971), 52-—58).
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