AKAZIEMHSI HAYK T'PYSIHCKOH CCP
THAJMCCKIAIl OPZEHA TPYZOBOI'O KPACHOI'O SHAMEHV
MATEMATRYECKMI WHCTMTYT umenu A.M.PASMAZSE

MIHUCTEPCTBO MPOCBEMNEHNA PCOCP
MOCKOBCKU{l OPIIEHA JWHMHA ¥ OPAEHA TPYZOBOI'O
KPACHOI'O SHAMEHW I'OCYAAPCTBEHHMM ME/IATOIMYECKAM
WHCTUIYT umenm B.J . JEHHHA

0.3.CYPMAHIZISE

CJABO JMHEMHO KOMOAKTHHE TOMOJOIMYECKUE
ABEJEBb T'PYTIIb

Auccepranuisd

Ha COMCKaHUEe Y4eHOll crTeneHM KamauzaTa QU3HMKO-
MaTeMaTHYeCKAX HayK

Hayunnii pykoBOzuTENb
AOKTOD (M3NKO-Ma8TEMATHUYECKHX
Hayk, npogeecop J.f.KYJKOB

TOunucn - 1974



OTHAABIEHRE

B”mm...o-Qt.acdl--.qocoot

§ 1. Teopua XapaKTepos Aus AMEEHHO AUCKPOTHHX M
nuEefiH0 KOMNGKTHEX TONONOFUYECKUX aCeneBHX

w, *« * & & & 9+ B T 5 & 0 B & B 2 & 8 @
§ 2. OcHoBHEE CBOjicTBa AWEEiHO AUCKPETHHX rpyun

§ 3. lpAMme pasuONeHUs IMHEHHO AMCKPOTHMX NpH-
MGDHMX HO P=TPYOH o o o o o o o o o o »

-

§QWWMMMW

mmym.&“...-‘...b..

§ 5. Teopun IMEeHHO ANCKPETHHX TONONOIWYECKHX
QOBHEGBHX FPYIMI .+ o o o o s o o« o o o = »

§ 6. Cralo muHeHHO KOMNAKTHNE TONONOTHYSCKNS
&ﬁmnﬂrﬁym....rﬁ.....-.

§ 7. CnaGo NOKaNBHO KOMNGKTHHE TONONOTUYECHHE
a0eleBN I'PyNNH ¥ KX OCHOBHHE CBOiiCTBE . .

h”w.'.-.......--.-o.-

-

I

10

59

116



Beepenne

Hefl.Bumenrun uayuasn aumeilio TONONOrEvYSCHUEe rpynmu (ce-
napadensine, KocenapadeabHue u cnado cenapadelbHHE TONONOTH-
yeckne sdenesue rpynnm, om. [I] , [3] = 18] ). Ker ussece-
#0, cenapadensbHEe I'pyNIH UMEDT CYeTHEI Oasuc, Kocenapadens-
HEe PpyNNE ABIAKTCH CBOGOZAHEM OOBE/MHEHUCM CUETHOrO MHOMECT—
B8 CBOMX KOMNARTHHX NOAFPYNN U COOTBETCTBEHHO ONpEAeNADTCA
cunado cenapalbeiabHEe IpPyNibe.

B Hacvosmeil Aucceprauui 000GUSNTCR PE3YABTATH B3 [zl o
Lﬁl s Iﬁ} u [}i} s USYyvYawTCH ANHEEfiN0 TONONOTWYECKHE IPYNNH
€3 BHLE YK@3aHHHEX OrpanWYeHuii, BEOAMTCH NOHATHE CHAG0 AWHS -
HO KOMNASKTHOI rpymnk, ofoCuawuee noHaTHe caado cenapalenbHOU
rpynns, # WSYYaWTCs OCHOBHHE CBOfiCTBA 8TUX rpynn. Aud cuado
AKHEH0 KOMIAKTHEX I'DYRN CTPONTCA TEOPHA XapakTepoB, A8ETCH
anrefpauvueckas XapaxTepusanus HEKOTOPHX KiaCCOB STHX I'Pyni.
Xopouwo WBBECTHHE TEOPEGMEH JANA NEPKOAWYECKHX alGeieBHX Ipynn ne—
PEHOCATCH Ha JUHEIHO AWCKPETHHE TONONOTAYECKNE a0eiCBH I'pYyIi-
Tibl.

JiuccepTauua COCTONT U3 ceMy naparpados.

B nmepBou naparpaje Ans IuHeilHo KOMNEKTHHX ¥ ZAH-
HEejiHO AuCHPETHHX TONOXOTWYECKuUX afeNeBHX Ipynn CTPOUTCH TOO-
pus XaparTepoB. Havanshas 4YacTh 9TOrC naparpaga HOCHT NOAro-
TOBETENBHLI XapaxTep. [OKa3HBACTCH, YUTO HENpPEpHBEMII IOMOMOD-
Gusm nuEefiso romunaxerrOfl (TOMOXOrHuYeCKM NepHOAUYECKOil) rpymmH
G » aumefisyw Toncaormueckyp (xuneiino AwckpeTmyn) rpymay H



oreput. lycrs G nusefino aucKperTHas (AmHEliHO KOMPAKTHAS)
rpynna, 8 B e& npousBoabHas NOArpynna, CIPOATCH rpynnE xa-
pakTepos moxrpymme [ u Jaxrop-rpymmm G/ , JoxasuBaeTcd,
YTO PPYNNa XapaKTepos uuueiino AucKpeTHOH rpymnm AnHEeliHO KoM-
HaKTHa U, 00paTHO, TPyNNa XapaxTepoB NUHEHNO HOMNAKTHOR rpyn-
ne ankejino auckperna (Teopema I.I1). Hmeer mecre cueiyvpuas
reopeusas ABolcTBEeHHOCGCTH (Teopema I1.I3),
aHanoruvnas mo;:wenf IBoficTrennocTr [IOHTPATEEA ANA JNOREIBHO
GHEOMNARTREX TONOIOTHYSCKNX adenesmx rpynn: mycrs rpyma G
ZuHeliHo AUCKpeTHA (AuHE{HO KOMNBKTHE), & - Ppynns e€ xapag-
zepos u (; - IpymNa XapaKTepos TPYNIH E, .Torza G a G
HSOMOP(HIE TONONOTUYECKHE PPYNNH.

Bo 3% 0 p ok naparpaje HsyuanTCH HEROTOPHE BaxHue
CBOjiCYBa AMHENHO AWCKpPETHEX Ppyun. JloRasamo, uTo: 1) MeKCH-
WanbHEs NepuojNuyeckas nozrpynna +G xmEefiRo amcKperTHOil rpyn-
ne (G samEEyTa m fAuckpersa; 2) BesaKan uuHelHO ANCKpeTHas
rpymma G paszaraeves B NpAMyD cyuMy CROMX NPEMAPHEX HOArpyNN
U0 pasHMM MpOCTIM uMcIEM P § 3) nogrpymmm PG, N =1, 2,
3, ees AUHCHRO ZAMCKpetTHOfi rpymuu G ssmrmyTs B G U anGas
nuEeiino mckpernas rpymna nozsa. dyess ( Gule A ¥ ( Hi ke n
ZABa cemeilcTBa TONONOrMYGSKMX Ipynll, TaKme, UTO AAf ARGOTO
keN s Gn u M. sABIADTCH FpyNNaMu XapaRTepoB APYT APYTa.
Torza TONONOPHYECKSs HNpaAMan CyumMa - %:G& i GIreGpaHvYeCHas
npaNas cyusa - é}\\"k , HoCHeHas GepeTcs €O 3BE37006pasHoll
rononorueli (cu. onpejenenne 6), SBARNTCH TPYNNaAll XapaETepoB
Apyr Apyra. B cmmy aToii Tecpeus JABOliCTBEHHOCTH, KOTODYD BIep-



3.

BHe Aoxasan Kanman, u Ho TeopeNe I.IS) ZoKasanHoli mamu » nep-
BOM naparpaje, JerKo BHBOAMTCH, YTO NpAMEs anredpamveckasn
cyuma XMHEiHO ZWCKDETHHX TPymR €O 3Be3i000pasHoil Tomomormei .
ABaAfeTcs IuHeliHo auckperHoii (mpeaioxesue 2.11). JoxasaHo TaK-
%€, YTO NpejieNbHAs rpyNNna NPAMOro CHEKTDa AMHEIHO JNMCKPEeTHHX
TPynn amEefino AMCKpeTHa (NPSANORGHNE 2.12). BusCHANTCH yCHO-
BNR, NPE KOTOPHX T€ WUIM WHHE NOATPYNNH ANHGHNO AMCKPETHEX
rpynn sABASKPCA NPAMHME CharaeMmMu. B 4YacTHOCTH, NOKasaHo, WTO
ZeauMas NOATpynNS (OTpauMveRHas NEDHOJMYSCKas HOZApymma) mu-
Heiio zucKpeTHOi IPyNNH BHAENNETCH NPAMEM ciaraeMuM. Halizeno
yeuomme Ea Jexrop-rpymny G /\  ammeilso ZMCKpeTHOU rpymmm
G no eé moarpymme | , NpE KoTopoM Nozrpynma \H Bumeas-
evcs npaMiM casraemsm rpymis G (zemma 2.20). B cmiy Te0-
pesu zBoficTBensocTn (Teopena 1.I3), ANA AuEEHHO KOMNAKTHEX
rpynn cHOpMyAMpPOBaHH AyaubHHe YTBEPKASHMA.
B TpetseNM naparpafe Aus AMHGHHO AMCHDPETHMX TO—
HONOTHYECKEX aleNeBHX IpPyNN U3YYaeTCHA YCHOBUE PacuHenafaeMOC~
tu (reopema 3,I0) m ZaH XapaKTepUCTHYECKNE yCIOBUS DasmoOXu~
MocTR mmuefiuo AucxperHofi rpymmy G B MpmMYD CyMMy rpymm pam=
ra I, T.e. TPYIN CHGAYDUSro THNa: 1) KOHOWRMX MMEKANNECKMX
P-rpymn; 2) rpynn Tuma © ; 3) emsurusod rpymms Cp - ue-
INX P -ejMYeCKMX WMCen M 4) apzutussoi rpymms Op - Beex

P -azuueckux uuces. B 4aCTHOCTH AOK&SHBEETCA, WTO nuHefiso zpuc-
kpersas rpynsa G pasuaraeTcs B NPEMYD CyMMy FPyRN Tumos

2p u Op TorZa M TOISKO TOrZA, KOTAA OHA HBANETCH rPymmOlL
Oes kpyuesus (Teopema 3.7). H3 sTofl TeopeMs CieAyeT, uTO BCA-
Kas pejyNMpOBaHHAA AMHEHO ZMCKpeTHAs Ipynma (e3 KpyueHus



L

paszaraeTcs B HpANYO CyMMy Tpynm THNa EP. Kannauckuii aoka-
8all, YTC BCAKMI PeAyNMpOBeHHNil ZucKpeTHHN MOAYAB 063 Kpyue-
HEA ¥ CO CUSTHHM WNCAOM OGDasyDUX Haj KombiioM Zp pasia-
racTes B NpAMYD CyMMY :mmm;um 2o ( (18] ). ficmo, wuro
ecau AuHeliHo ANCKEpeTHEHN TONoZOruueckas adesnena rpynna G
pasnaraeTcs B NpAMyD CyuMy rpynn funa EP s+ T0 OH& pasuaraeT-
c B NMpANYD Cymumy rpymn TEnma <o KaK JUCKpeTHuIl MOZYNB HaX
EONBIOM 2, . Cnezcrmue TeopeMm 3.7 NMOKasHBaeT, Y0 ANA pas-
AOECHNA peAyWMpOBanHOl AuHelinoll AuCKpeTHON rpynun 0e3 Kpyue-
HUS B NPAMYD CymMy rpynm tuna 7Zp YCHOBHE CUSTHOCTH CHCTE-
MH O0pasylmux HSInUHEe. A TAKKe NONYyYeH cleiybumil Kpurepmil
pacuenifeMoCTn INHEHARO AUCKPOTHOU IPYyNNH: PEAYLUPOBAHHEH NA-
meiino zuckpermas rpymne (G pacueniseTes TOIZA W TOIBKO TOI'=
za, Eorpa jaxrop-rpyma G /tG ABafercs peaylupoBanuofi.I.Ir-
win, C.Peercy, E.Walker  jioK@3anu, Y20 CMEWAHHAAA, DEAYyLu-
poBaHHan j,uexpe!m afeneBa rpynna pacueniseTcs TOTHAA W TOAB~
KO TOI7ia, Korza Qaxrop-rpymna G /oG- peiynupoBansas W XOTH
GH oNa BHCOKAs WOArpynna rpynnm (. pacuemimezes ( [19)).
flcHO, UTO €QXNU TOMOJOIMYCCRAf AUHEHHO AWCKpeTHasa rpynna
pacuenifeTci, 0 OHA pacuelufeTCi U Kak ANCKpeTHas adenesa
rpynna. floaroMy Ans pacHeNufeMOCTH AUHEIHO AMCERpETHHX adene-
BHX rpynn TpeGOBaHNe DacUCHIAEMOCTH XOTH-0H OZHOIU BHCOKOMH
NOATPYNIE HIANWHE.

L.Fuchs  #3yvYas HEKOTOpHE BONPOCH NWNE{HO HOMNEKTHEIX
adeneBpx rpymm (cu. [2] )s B UBCTHOCTH , O nasn anrefpanvyecKym
XapaKTepnsanin JuHeiiHo KOMOEKTHEX TONOLOI'MUGCENX a808jeBHX
rpymn n zoxasan, wro adenesa rpyma (5 /IOnmycraeT NNHEHHO



KOMNERTHYD TPONOAOrW3aLMD TOPZA W TOABKO TOrja, KOrAa OHA fB-
AfeTCA MOAHOH npaMOl cymMMOll TONOZOrHYEecKHMX &0eNeBHX rpymn
pasra 1.

B ueT Bep T oM naparpafe, nonsayich OCHOBHHMH
¢CBOiiCTBaAME AWHEHO AWCKpPETHHX rpynil, EOTODHE NONyUGHH HaMHu B
npezuAyIX naperpajax, Mu Aaem anrefpamvueckyl XapaKTepUIaIMD
ANHEIHO KOMNEKTHHX FpPynn M nojydaeM TeM CaMEM nma}xaaammﬁ
pesynsra® ApyruM nyTem. Kpome TOro, CTPOATCH yHUBEpCanbHHE
PPYNNH Aff JIMHEUHO JAMCKPETHHX M AUHE[HO KOMNEETHHX TONOJIOIrN-
Yeckux adeneBmx rpynn. lpepT MecTo cAeybIMe yTBEPEACHMSA:
BCE AUHE{HO KOMNaKTHHE NpHMapHWe N0 P TPYynnH CyTe NoArpyn-
NH TONONOTWYECKOfl MPAMON CyMMm rpynn Tuma ©  (NpezuOxeHHe
4,5); BeaAKas JAWHEINHO ZMCKpeTHas NpuMEpHas mo £ rpynna fs-
ngeTes 3aMEHyTOfl mozrpynnoii nmpsamoii anreCpamueckoii cyums rpynn
sumos  © u O (npeazomemme 4,8). Takme Kak BeAKes aGenena
rpynna sBiaseres (axrTop-rpymnofl HeXoTOpoil CBOGOAHOL adeuneBoii
rpyimeE, BCARas Xudefiso jAncKpeTHas NpuMapHas no P rpymna fB-
afeTea (arTop-rpymmoil npsapoil axareGpanveckoii cyMun rpynn Tu-—
na Cp.

B maT oM naparpaje npojonxacTcs H3yUSHNE anHefigo
AUCEpETHHX adeneBux rpynn, JokasaHo, UTO BCAKas DEAyLHPOBaH-
Has zupelino zumckpersas rpymma G oGnajaer GasucHEME ROA-
rpynmaui W anOme iBe CGasuWcHHe NOAPPYMnH OZHON M TO¥ X6 pe-
AyuupoBaHuoii numelino zmckpersoft rpynns G wusomopdum (Teope-
EH 5.1 u 5.6). Haiiiero HeoGxozuMoe W JOCTATONHOE yCHOBHC &
pasaoRuMOCTY nuHefiHO ZMCKpeTHON IDYNNH B NpAMyD CyMMy HEKO-
TOPOTO UHOXGCTBA CBOUX SaMKHYTHX HoArpynnm (reopema 5.I3).



6.

Huens wecTo cuexyoupe yrsepszemus: I) ecan (G amEeiio zmex-
perHas rpymma, @ (3 eE TaKas cepBaETHEs NOArpymNa, ure (ax-
Top-rpymne G /(> pasNareeTes B NpAMYD GyMMy KOHGWHMX LMK~
AMNGCKUX TPYNN M IPyNN TENa Tp o 0TA8 (O ABARETCH NPAMMM
cuaraeusy rpyms (G 3 2) seaKas NOArpynna auReliEo AMCKpET-
HOfi rpynnu Ce® EpyvueHus SBAAGTCH BHOXHE pasjoxumoii; 3) ecau
aupeiino zmckpersas rpymna (G pasnoxuMa B NPAMYD CyMMYy KO-
HOYHHX NURINYECKHX Tpynn ¥ rpynn THEa ZF,:eueuaﬁm-
PpynNa CaMa PasNaraeTCs B NDAMYD CYMMY KOHOUHHX WMKINYECKUX
rpymm ® rpynn muns <o . Hockoasky BesKas npuuapuas adexesa
Tpynna ABIAETCH IEHEUHO ANCKpeTHOH, TO BHNEe yKasanHMe NpeA-~
NOREHNA ABIANLTCH 0000WEHWEM COOTBETCTBYDMEX NpeZROXeHMIl jas
NpUMapHEX adeneBuX rpynn. B oToM e naparpafe MH zaeM aured-—
pamvecKyn XapaxTepusamuw iuEeiiso amckpersix rpynn 3 P -aau-
YecKuii TONONOTMM; NpH STOM NOXyYaeTes, UTO Kiace muEeiino aue-
KpeTHNX afeneBHX I'PyNN COBNEZEET ¢ KIGCCOM JNONAABHO KOMNIAKT-
HEX adexemsx rpynn (3 P -azuuecxofi Tomomerms). Beozwres mHo-
HATHG COMBHON MOATPYNNH AAs AUHEHHO AMCKpeTHON rpyRmN X AaeT-
¢ amrefpamveckRas XapaKTepusauus JuHefiHO JMCKpPETHNX PpYNnN B
ﬁ -rononoruy (cu. ompepemenwe I10).

B mwec?ToNM naparpaje onpegeaserca ciado muneilno
KoMnaKTHAn TOmMONOrMueckan alexeBa rpynna, obo0mapmas NOESTHE
cunalo cenapaleabEoii adeneBoil IpynnH ¥ MSyvyapTCH HEKOTODHE
¢BojicTBa 9T0il rpynnH. JORasHBaeTCH, YTO HENPEPHBHOE IOMOMOQ) ~
HOe oToOpazesue cxafo imEefino KoumarrTHell rpynnu Ha cisGo M-
HEjiHy® KOMNSKTHYN FPYyNNy OTKPHTO ¥ CHalo JuHENHO KOMNAKTHaN
rpynna Moxe? OuTH NpeACTaBIEHA B BHZE CBOCOAHOrO OGHOAMESHMA



HEKOTOPOr'0 MHOXECTBA CBOHX AMHE[HO KOMNaKTHMX NOArpymm. /us
cnalo ANHE{iHO KOMBARTHHX TPyNN CTPOMTCH TEOPMS XapaKTepoB.
liokasano, 9T0: Fpymna XxaparTepoB cnado AnHeliH0 KoMNAKTHOH
rpynny cuafo JmHeiino zasnas:na (zeopena 6,17); eciu (G cnado
ANHGHO KOMNEKTHEH rpxnna, (} - PPyNNGE €€ XapaKTepoB W G’
PpynNa XapaKTepos PpynmH G- , Toraa G u (> nsomopimme
POHOAOrMYECKUe Ppyuns (Teopema 6.18). B RoHNEG mecTOro napar-
paja jeercs anreOpauvecksas XxapagTepusanus HEKOTOPHX cnado nu-
HEiiHo HOMNAKTHHX S0GJNEBHX Ipynu.

Ce b uoii naparpad NOCBANAETCHs U3yYGHWD caado no-
RanbHo xnnnaniuux POHOAOTUYECKEX afeleBHX Ipynn. STU IpynnH
ABNARTCH 0GoCueHAeM BONOKHMCTNEX a0eNeBHX rpynm, KOTOpHe On-
pezenun H,.f.Bunenxus (cu (3I) ). [oxasamo, WFo rpynna xapax-
2ep0B CRa00 JOKAABHO KOMNAKTHOI TpyNmu c1ado JOKAKBHO KOMNAK-
via (Teopcus 7.19) U BeaRas caato AOKAABHO KOMNAKTHAA rpynna
pasjareeTes B NPAMYN CyMMy BERTOpHO NOAFpYNNE ¥ cuado Xo-
RanbHo KommakTHON rpynna (G PeKoli, WTO Kommowenta Ayns G
rpynne (G KomnaxThHa (mpezuomenne 7.8). [asa anreCpamueckasn
XapuKTepnsauna ACHMMEX CH&00 AOKEIBHO ROMNAKTHHX a0eeBHX
rpynn, He COAEpEaumMX HeHYNEBLHX S/ENEeHTOB KOHEUHOrO NOpAAKA
(npeznosenne 7.9). CEposTes yHuBepcaibHue IPYNNH Anf cxado
JORENBHO HOMDAKTHHEX aleleBHX rpynn.

QcHoBaHEHE DOHETHNSE uH oOCGOB3Have-
H ¥ fA . Tag Rag B padoTe paccMaTpHBADTCA TONBKO TONOIOTMYEC—
xue adences TpyniH, TO MH BCOAY OyZeM NOAB3OBATHCH AANAUTAE-
HOii sanuchi. ['pynunoBas onepanus oC03HaUaETCA BHAKOM +
HyneBoii snEMEHT rpynms oGosuavaercs cumBonoM U .



Ecam A 3 By C s oes CYyTHh HOAMHOEGCTBE TONONOTMYECKO
rpymne G, TO CUMBONOM {PHB .C\S GyZeu 0G0o3HavuaTh HaM-
MEHBHYD SaMEEYTYD DOArpyNny FpynE (G o COAEPEANyld MHORECT—
B8 A,y Co eoe 3 +G mepmozmueckas waces rpymmy G 3
cumBox | ;) R =R oGosHauser, ¥TO TONOZOrUYECKOE NpOCTPaHCT-
B0 R #BafeTes CBOGOAHEM OCHEZMHCHHEM CBOKX SaMKHyTHX ROA-
NPOCTPEECTE RJ .

nG - oGosmauaer moarpymmy rpymus (G , COCTORNYD WS
SUEMEHTOB nox o PAE xXe G , 0 - nexoe wueso. OGN - moa~
rpynna rpymns G, COCTOAWAR M8 TARMX SHGMEHTOR X IpyN-
mm G » 870 hmaﬂ.%pea P”G  oGosHauseTcs NOArpymma

PG = O Mes G - - PpyNNa XapaKTepol TONOAOrWYeCcKOil ade—
aesoi rpymn G ; H,,,— SHHYAATOD amqroﬂ moxrpymus
rpyma G B rpynme C-, Z = 2 3HaRu anreCpauueckofl u
TONOAOrUYECKOH HpaMOl CyuMEH COOTBETCTBEHHO; § - 3HaK mpa-
woll cywws zsyx rpynn; C(p") = UMKIWNeckas rpynne mopsaka |
P*; C (P™) - xmasunmemeuecxan rpynna muma P § Zp u Sp,
aAANTUBENEG TPYNIH NENEX © —aZNYECKEX H BCeX P -GANNECKHX
WHCEN COOTBETCIBGHHO; J ~— MHORECTBO BCEX NPOCTHX WiCeN.
Yepes | MM 0603HEYAEM (ENTOP-TPyNNy aAAMTMBHO{ IPYNNM BCEX
AelicTBHTENBHLX WMCeX NO MOATPYNNE HENX WHCeN T € ecTecT-
sennoji Tonozorueil. Go ~ MaKcmuaibHas CBRSHAR KOMHOHEGHTE Hy-
as Tomozormueckofi rpymis (3 , a TG MakcuMAIBHAN NEPHOANYSC-
Kaf moxrpymna (HOArpynna COCTaBIEHHAA U3 KOMNAKTHHEX SIeMEH-
zo3). | __

OcTazbEHe NOHATHS ¥ CHMBONH MH yRNoTpeOuseM, CHGAYA KHE-
ram fonTparuna "Hempepussme rpynnu" u L.Fuchs "Abelian EI‘QEEPB"-



.

OcHoBANE pe3yAbTaTH ZHCCEPTalEN JOKIS/HBAJINCH HA COMU~
Hapax no aaredpe NMoOCHOBCHOrO IOC,NeZ.MHCTHTYTa MM.B.H.JleHuna
¥ Ha 3acejaHusAx OTZeNa amrelps M reomeTpur TOMIUCCKOTO MaTe—
Maruueckore uscruzyra AH I'CCP, a vemxe Ha IV BececowsHoM CHM-
nosuyse no Teopum rpyns (HosoecuGupek, 1973 r.) u sa il cumuo-
suyme no obweli Tomomoruu u ¢& mpunoxesusm (Tupacnoms, 1973 r.).
PesyAbTaTy AMCCeDTSIME ONyCIWKORAEN B padomex (32) - |

) -

B saRnpueRMM aBTOD BHpaxaeT raytokynw CIaroAspHOCTE M
NpHSHATOABHOCTD CBOEMY HayUHOMY pPyRoBOZMTEZD npodeccopy Jeo—
Huzy fikomnesuyy Kyauxosy, Goabloe BHUMEHWEe KOTODOTO BO MHO~
Ir'oM NOMOTan0 NpH BHOOAHEHMM AaHHOH PBOCOTH.



§ I. Teopus xepakTepoB ANA AUHEHHC AMCKPETHEX U AMHSMHED
KOMNAKTHEX TONOAOIUYECKHX aCe;eBiX Ipymn.

Onpezesenme I. Tomoioruueckoe mpocrpascTo R Hasupaes-
¢l CROGOZHEM OOBeZMHEHUEN CBOUX 3aMKHYTHX HOANPOCTPAHCTB R, 4
Rog see 3 B o see OS0EB

1) R =Ry

2) 3 TOr0, 4YT0 NEpECeueHWe HOROTOPOro MEOmecTBa 9 c R
¢ anosm ¥, osmpuro 3 R, , cuexyer, wro ) ompuro 2 R .
ByZes nmcaTh B 2TOM CIyvae

R =18 Ry
A

llousTHE CBOGOAROrO OCBHEZNHEHHS EBNEPBHE OHAO BBEZEHO
Hofl.Buzentunn [I] .

Onpezesesue 2. Tomomoruveckas adezesa rpymma & Hazm-
BaeTesA I M HE i HO KOMDAaKTEHOI, ecan:

I) » Heii cymecTEyeT mounHas CHCTEME OKpecTHOCTEX Hyam -
(Ud)ys coczommas us mozrpymn;

2) Bce ZuckpeTHNE (QaRTOP-TPYmnM FpymiM (G JyAORIETBO-
PADT yCIOBKL MUHEAMSIBHOCTM NS WOATDYNI; no

3) Beskaes NEHTPHPOBAHHAN CHCTEME CMEEMMX KAGCCOEYIOJ-
rpymuan )\, s 4c ™ o HMEET HENyCTOS NEpeceveHus.

' sume 3. Tomomoruueckas adesesa rpymnme (G Hass-
BaeTeHd I M HEe iEo JuEcRpPpeTHOIH, counu:

1) » #eii cyuecTByeT NONH8S CHCTEME OKpeCTHOCTe! myas,
COCTORNAA W3 NOArpynm;
2) rpynna (G ABAAETCA CBOCOZHNM OCBeZHHEGHHEM HEKOTODOI'D
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HEOBSCTBA CBOMX HOMDGRTHMX BOATPYERG

3) » zuColi wounawTsEOl moarpymme rpymms ( BospacTam-
WG LSNOUEN SEMEHYTHX DOATPYND OCpLBENTCH.

JI6rEc BMASTS, UTO 306 NEPROAKUSCKEE ARCHpeTENC &GUGHSBE
rpyuNE ABHGHNO AMCKDOTHM, NpUYel OHE NOFyT ONTH OXGPEKTEPUSO—
BaHHE Rel AENGENO AMCKPETHEE rpYNNN, BCC KOMOSKTHHG ROArpynnM
KOTOPEX KOHGWHL.

HEROTOPHE BONPOCH AUHGHHEO EOMNGHTHUX PONOIOPENECKMX ale—
semsx rpymn maywen K- Fuchs [2] « On nomasas, wro BosKes W u-
naxvden a0eE6Ba rpyNNs IHNSENO HOMDANTHE i BUACAROTCH U3 KL&C~
ca IuEciii0 EOMNGKTHMX IpPynn ¥peCoBeHAGH HONOGHOCTE BOEX ANCH-
peTHMX (SRTOP-TPYyNll.

Junelis0 HOMNAGRTHNE TONONOIUYEOCHNE BCeNeBN IPyNIH €O CuYeT-
uoll Oa30il B AUBGHND AMCRPETHHE TONONOPUYOCHNe a0eNeBH TPYNITH,
ABARDUHECH CBOGOAHEM OCHOANHOHNGH CUSTHOIO HHOECCTBA CBOMX
KOMDRTRMX DOAFPYNN, Giu wayvens Hefi.busemcmms [3 . 4.

Ku 3 aensHeiimoN NOA caOBEME "auEeliNe auckpetsas” m “aue
HeiH0 KoMDaETHas rpynna® nojpasyMeBacM COOTBOTCTBEHHEO NUEGHE—
HO AMCKPCTHYD ¥ ANBSHHO KOMBEXTHYD TONOROIUYSCKYD 8068IGBY
rpyanye. |

Copesencune TPYNNE XapEKTEpOB, AcHEOE J.C.llourparasum
ALfi NONSRLEO HONBSKTHEX TOROZOPEUSCHUX &0SNeBMX IDYNl MOEET
OuTh NEepeHeCeH? HE AMHEIHO AMCKpeTHME ¥ ARHGUHC KOMNAKTHHE
rpynuk. liyees G amseiso AmckpeTsas (Zuseiiso HOMBERTHAS)
rpynne. Kesauli sempepusuii rowcwoplusy rpymms (- B rpymuy T
HeaupaercH xapaksepor rpynus (> . KEONECTDO BCEX XBPEKTEDOR



K .

G rpymmm G ABAAETCA TPYNNOL. S84aZMM NONEYD CHCTOMY OF-
pecrHoctell Hyas rpymns G caexyomiM ofpasoM: HycTh [ - Kou—
naxTHOe mozMHOXecTBO rpymms G ® A, - DpOHSBOABHA OKpecT-
HOCTH HyAR TPymmE | . OGosEawum wepes ( [, Oy ) MHOZECTBO
BGeX XapaKTepos yZOBEeTBOpANEX yenommp: <« (F) < Ay . Como-
KyDHOCTH BCSX MHORESCTE Buga ( F,0. ) rjie T HKOMDaKTHO, Hpu-
HUM8ETCH 3@ NOAHYD CHCTEMY OKpecTHOCTEll HyNs TPYyROH E; .
Jierko mpoBepAeTeH, WTO E; NpeBpauseTCi B KOMMyTaTHBHYD TONO—
AOTMYeCKYD TPYERy — FPYNRmy Xapaxrepom rpymis G .

Mu zoxaxeM B 3TOM naparpaje, wro Kaxzoll aumeiHo pucKper~

Hoft rpymue (G CTAEMTCH B COOTBETCTBME IMHEHHO KOMNAKTHAA
rpynna @ - ppynna xapakvepos rpymms (G - B ofparHo. Yora-
mmmm::dpmmmrpmm G =

G OKaSHBAeTCH B3SMMHNM: HMeHHO, OKasmBaeTes, ur0 G ecrecT-
BeHHEHM OGDa30M MOEHO DacCMaTpHBaTh Kagk Tpymily XapakTepos
rpynns @ . 9ro? JaxT mpezcTaBaseT coloil Teopemy ABOCTBEH-

Onpezenenne &. Tomozormsaums aGemesofi rpymnu G HasE-
BaeTCH IMHGHNON, ©CIN OHA MOXeT ONTH S8aHa NOZKOH CHCTEMOH
oKpecTHOCTel Hyms, cocrosmeili us moxrpynn arofi rpynms (cM. =
(6] )

I.1. yers G, m G, ammefizo TomoaorWueckme Irpymnu. H
nyers $§ - rosoMopgHoe oroGpaxemwe rpymms G, B rpymny G,.
Kaxziouy xapaksepy x, rpymns Go NOCTEBMM B COOTBETCTBHE
xapakrep x, rpymu G, , NONOXHB X, = %,% . Oxasusaezcs,
uT0 OTOGpamGHNe, ONpEAeNAeNoe @op!nol % =9 (‘;z) ) ecTh
romomopgusy rpymms G, B rpymiy G, . Tomomopguam | masu-



I3.

BaeTCH CONPANGHHEM K roMoMopjusuy S . OKasuBaeTcd Aanee,
4T0 sAApoM romomopfusma ¢ cayxuT noxrpynma S(Gt)m rpynns

SABCTBO. ¢ am T'OMOMOD(HSN AMCKPOTHOM
rpynnK (I,.L nmxpermrpym Gi.lnm

Qe A0 s 50) § =y 5+ Oy =0 (E) +0(Y,) -

Ilym X/ - saz@HAas OKpECTHOCTS HyaAs IPYNIN (AS‘ s HO-
pomam ¥ — OuxomnarTHEM HOZMHOXECTBON TPYRIH G, . Torza,
ans okpecrsocts W' - rpymmm (; 2 ) HOPOXNIGHHO} GUKOMTAKTHEM
nozuuoxecrson S(F)= F'c G, rpymm G, meen

kQ\\)(!‘)c )/ -

TaxuM 0Gpasom,orodpaxesue { HempepuBHO. IoKame, uzo
AZpou roMouop{usua ¢ ciyxT HOATpymma 5(6y), rpynns GL-
Eeam X.¢ 5(G), , To mpu X ¢ G, meen Y(X)x=%,5(x) =0 ,
2.6, (X)) = 0 . Beam $(%x,) =0, 20 X5(%) = Q%)% = 0, 2.8,
X, & 56, )

I.2. fiyers G ammeiino Tovozormveckas rpymma ¥ G - ed
Irpynna XapaKTepos. Ilym) naxee M = (Gq)-e(,rp MHOKSCTBO 3aM-
ruyTsx moarpynn rpymms G . Torza

Q(Gd)‘m (1 Gq}ﬂl&"ﬂ)ﬁl
& ((;] Galk = ‘{ (Gcﬂxh\ke“) ;

loE833TeIBCIR0. lyeTs 5 & (\(Ca)» %0 BHAWNE, UTO Xa-
pakrep * oOpawaeres B Hy b Ba Kexaoil mozrpymme G. us

MHOZecTBa ™ § TaKum oOpasoM, fjpo romomMopdmsma X copep—-
EUT B DOZFpyNmy { G-\\gaeg- CHeZpBaTENBHO,  c (ﬁe.ﬁ%-,\b .
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Ecan, saoCopoT, ;ce(‘{ﬁahm)w,nm x ofpamaercs B
HyAb HE RaEzOf Nozrpynne G-e“nm M o ® Dosvouy
%e0(G),. Samemos G ma G momyvaes

k { (Gcﬂq,\sozm-} " El (Ga Jwu -

flockoasky Ans SaMEayroli mozrpymus (> asseliso TomOuOrE-
secofl rpynns (G MMee? MecTo cooHOmeEMS ( Oy, = 1 (oM.
npepnonenne 1.7), 20 oTCHAS HMOSN:

[)\(GQ)‘L&,ZH; X, o 0 G-? :

e
CuenozaTensso, mMeeM:
(EL)G")-L = 4 ) »LE,,M) '

YTBepRzeHue AOKasaHo.

1.3, liyers rpymne G zuseliE0 AMCKpeTHE HAH JNHOHHO HOM-
DaNTHS u Wycrs ( ef memyaesoli anewenr. Torza cyumecTmyes
taxol xspexrep N\ rpymmu G , wro M9) # 0.

joasarenpcTro. Tak mem rpynna ( zuEeiise u xayeaopjosa,
mwmmm\f rpyomn G, wwo
JeV .fiyoss 3= 9 +\V  owemmuli xascc damzop-rpymmu G/V .
NapecrHo, wro (ei. (5| c3p. 239). zus HesyzeBOro 3'-3¢V
DHNENeHT® < AMCKpeTHOH rpymmm G/v . OyuecTBye® TaKkoi xapam-
vop V rpymm G/V ,wwo V9 #0.0Hyess Y ecrecrmes
Buii rowowopfusy rpymns G ®a rpymuy G /V . Torma N\=YV
ABIAIGTCA HENPEDHBHIM XapaKTepoM rpynn (G ©@ ¢BOiicTBOM
() # o
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I.4, HenpepuBHEii ToMOMOD{NSM ANEElHO KOMIAXTHOH rpymmH
G ® ammeiizyn Tomozormueckyn rpymmy ozEpuT.

loK8saTeABCTBO. OUeBUANO, UTO MH MOXEM DacCMaTpUBATH
mrmommmﬂpm lipu aToM, TAK KaKk HeHN-
pepuBELll romomop@Euil o6pas iMEeilHo KOMHAKTHOU rpyNmM B AMHeH-
HYD TONOJOPWNECKYR IPyNNy IMHGIHO KoMmaKTen (oM. [2] G), Mu
MOEGN CUNTATS, W0 rpymna | wTome zmmeiimo KoumaxTHa. lycrs
V' npomssoassan ozxpures moxrpyms rpymms (> . Toxrpymma
€ (V) nBusercs ammeiino KoMmaxTmofi moarpynmmoii rpymms H u
moszouy { (\/) ssuxmyze 3 rpyme |-| . Momamen, wro (V)
oskpura 3 | . Jiam STOro AOCTATOWHO AOKa38TH, WI0 (JaxTOop-
rpyme  H/\(y ) sBamevcs Auckpersoii. Tax xax (- ummefino
Komnaxesa, To jaxrop-rpymna (. /\/ sBuseTes AuckperHofi rpyn-
moll ¢ ycEOBWeM MuEMMAIBHOCTH. HamecTno, wro (eu. [5]
ynpax. II) sueamckpernas Xumeiisas xaycaopdioBa TONOMOrus MOEeT
OuTH ONpeZeneHa H& I'PYNNe TOTZ8 ¥ TOABKO TOrZa, Korza 3 aTeil
Ipynne He BHNOXHGHO yCIOBME MUHMMANBHOCTH. [l09TOMYy (EKTOD~
rpymia  H /¢y y» Kozopan usomopga paxrop-rpymie G./V ,
HEG ZOnycKaeT HeZMCKPOTHYD IMHEHHY® TONONOTM3alMp. CaezoBaTens-
HO, TONONOTMYGCKsA rpynna H/a{(v) ANCKpeTHa ¥ NOSTOMY
¥ (V) oxpura 3 M . Hrax, oroGpemeswe P oOTEpHTO.

liyces aGemesa rpymna G mmeeT BuMA:

G = f 4 ézp{ ; (1)

rae - xomeusam rpymma 8 Tp = Zp , D= HpocToe
‘m) L:l\q_‘...ﬁ~
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HapecrHO, w20 (oM. (5] ) rpymma (G xommaxesa 3 €~
aJuYeCKOll TONONOFUM, T.€. B TONONOFMN, MDH KOTOPOi HOZATPYNNE
NGy N=I, 2, 35 «oo COCTABAADT HORHYD CHETEMY OKDECTHOC-
reil myas.

fyezs > mmwmymrpym (. . Hssece~
o, w0 (om. (5] ezp. n)mw R moxrpymus (> 3sa~

naercs (opmynoi
E=Q(B+n@) a (2)

¥ moarpymma > SaMKHyTa TOP4a W TONBKO TOrZa, KOTZa NEpBas
yABMOBCKaR NOATpYNNE Tpymm G = G-/> , 2.6. NOArpymma
\
(n6e 0 . Komewsyw rpymmy {+ MOXHO HpEACTABMTS B Bu-
Ae:

L
i M

fiono, wro rpymna (> Buga (I) ABASeTCR MOAyEM Ha
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G-
dewua I. fiyers > npousposbmuil NOAMOZYNS MOZYNRVBHAS

(I). Torga (> seamxayra 3 G- .
B cawom zeze, oOpasyem fawsop-momyms G = G-/1> .
NocKoABKO NepBas yABMOBCKAS HOATPYNNa FPYNNH (3 paBHO Hy=
am, r.6. (NG =Q | 7o no coomsomerumn (2) meeem, wro (>

sauxayra 3 G- .

I.5. Nyezs Y =~ oroGpamesse TONOIOPHYGCKH NEPHOZWYES ~
wofi rpyms (5 B aumedimo zmckpersye rpymmy - . Torza L?(@)
smnz H.

e 1 g g
nmmmmmrpym H s 2¢™ o fleso, uro

¥ (&) -q,lg,j@ (G)NHg /

llo ompezeneHu» AuHeiiHO# AucKpeTHOCTH CNeAyeT, Wro anlas
woumaxtsas \lo NOATPYNNA TpymmN || MMeeN BMA:

N
Ha= R+ c.lL:‘EPi )

r”@rm“mﬁm f)'zf’ B .L'I_I2!39
rpymia (5 TONONOFHYECKY NepHo-

AUYeCKas, TO U{(G,)C\ Ha ABNIAETCH NOZMOZYZEM Mo—

ayas & & vomozormveck: mepuoAM¥ecKofl HOAFpYN=

oaog A
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mofi rpymmm  tl , Mo zemme 2, IOATPYNAE ¥(G )nHy saum-
gEyra 3 Ha  zam amGore U,

BBezieM 0603HAUSHEN \-L;s @ (G) (Hy u paccwMoTPEM MHO-
zecrso |\ (G.) nuseiino zmcxpersofi rpymnu |-  [oxamem,
4To AnA IN0OTD oV ., MMEEeT MeCTO DAaBeHCTYBO

{H\“(’,(_Gﬂ (Hy = Ha\ M}

JleficTRETENBH0, HYCTH X SAGMEHT M3 {H\%}]QHD\ .
llo onpezeneHuR NEPECEdEHUE W ZONONHEHHS MHONGGTBA, HMESM
xeHscH w xe €(G) , moaromy x H; . CaezoBaTens-
80, e ( Ha \\H3 ). OGparso, myers e ( Ha \\-L,; ). Tor-
Aa xe Ha m x© H‘,‘ » NO2TOMY e ( G ). OTryza

we (LHNR(G)] OHa)-

Wis samkiyrocT® moarpymms 3 ® rpymie Ha czeayes,
9T0 MHOXECTBO \-\4\\43 orkpuTo B ‘o zam apGoro de¢”) . Hrak,
uHomecTs0 M\ \Q(@,) auseiino zuckpersofi rpymnu H  mmeer
CBOHCTBO, WUTO =y nepecevenue ¢ AOOEM ‘-, 4 OTKDNTO B
Ha . llo onpeziesesun CBOGOAHOrO OOBOAMHGHHS MMEOM, WTO MHO-
zecrso Y\\{(G) omxpuzo 3 H , u mosrowy ¢ (G) sammmyra
3 | . Yreepxzenue zoxasaso. |

1.6. Hempepusumii romomopdusu ‘{ mnepuozuvecicil Tomoxo-
ruaveckofi adexesofi rpynnu (> B ZmEefino AmekpeTHy® rpymny H
OTKDHT.

I ATEIHCTBO . YTBEDRAGHN® ZOCTATOYHO AOKA3aTH AAA BSauUM~—
HO OZHOBHAYHMX OTOCDaKeHui. Eym H=\% Ha , rze see
o Py o)

qf‘

fe—
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My~ roupaxTame moarpymnu. flo mpezzomesmup 1.5, Hozrpymnna

R(G)NH, mBafeTes sauKuyTOll, CIEZOBATEABHO KOMNARTHON mOZ-

rpynuoil rpymms g ¥ HO9TOMY B Hex OGPHBANTCH BOSPACTANNHE

NENOWEN 3AMKHYTHX HOZTPYNI. Hyers 9)s 9» sess 9 e oo BEE

anement 432 YW (N(G )0 Hy). Tax Kak HOATPYHNN -\‘34\5 KON~

NaKTHH, T0 CYyWECTBYeT KOHEYHOE YHCAO SISMEHTOB gq‘. %‘*q_' sy
3%, TaKUX, YTO

R (6)NHg .{ 0122, & €405 «ee s &H%%\J\S"

- L{‘{%M\I +k€{‘bqqf5 ¢ 500 @ kﬂor}&n\g'

Nyers \) - mpomssoxssas vEpecTHOCTS Hyas rpymms G . Torza
unoxeorso L0 {9\ ompuro 5 {347 uy mosmowy Un ({Bayr-+ihy)
OTEPHTO B {%4\\*... +{%a+ @ T0FAE B CHIY KOMNSKTHOCTH NoC-
HeLHEr0 NHOKECTBa |

PLwa (4 49,9+ -'-+i%AnX)\]=
= QU 0 QT + a0
L0 T e S) =g

OTKPHTO B

YBQ‘H%* M%k SRTRIEE R kg()\‘;)a”i) : \fuaa.@»
e v (49005 = (O aHa-



To¥ell

I9.

Mo mpeaxomesmm 1.5, Y (G) sammmyza » H , m.e. Y(G)

IuBeliHo ZMCKpeTHa M
R(G) = [31%€(6)nHy -
)

OTcoza, B CHNY oNpeZeNeHHs AMHE{HO IWCKpeTHEX PpynN, Bh-
rexaer, uro (L) ozmpuro 3 ((). Taxms oGpasom, oToGpaxe-
ime 0 OTKpHTO.

1.7, liyexs (G ausejiso Tomomormvueckas (auHeilHO AMCKpeT-
Haf ANW JMAGHRO KOMIAKTHER) rpynna, &. - Tpynna eé xapaRTe-
poB, H - o& semmmyras moarpymms. Torza (M), =W .

AOKRase ¢IBo. OuemmzHo, 4TO HCQ—I,;,)JJ. 3'2—H¢,.
CymecTsyeT oTXpuTas noarpymma \/c G, Takas, wro HcV u
9¢V . lua gaxrop-rpymus G/V MORHO NOCTPONTE XapaKrep

h zakoli, wro X (4 +\) # 0 . Orcmza cieayes cymecTROBaNEe
xapagrepa ¢ rpymu G wereruro (3 ) #0 um YW(H)=
=R (V) =Q . Ozenza cuexyer, wro 3 € ( M) . Heax H=(H,),.

1.8, Nyers ( amsefiso Tonomoruveckas (ZMHeIHO AWCKpeT~
Haf MAM AMHeIHO KOMIaKTHas) rpynna, E‘, - rpynna eé xapag-
TepoB, | — €6 KOMDaKTHaR WI¥ DPOUSBOABHAA OTHPHTAA NOATpyN-
na, TOrza

A

G{H 4 H\h

logasaTeaseyBe. lycTs S - ecrecTBeEHNil romomopduaM
Ppymm G mm-rpm G/™ » @ Y - conpamennuii emy

romomMopduaM IrpymIH (G../H) B rpymmy (‘,-. llokamem, UTO HpH OTOG-
pamesux 0 rpymna (G/w ) Hempepusse  aireGpadecku H3ONOP(-




samumnnwpyn‘{ H, rpymm G . B camon zexe,
Nyers 5 ecTecesenunil romoMopdusy rpymms G Ha @urop—gw‘l-
ny G/H , m ¢ - conpaxessnii emy roMomopduss rpymuu ( G/w)
B rpymmy é.ﬁycts deH,. Tex ax o (H) = 0 , To xapaxrep
~ NOCTOSHEH Ha Kaw/ioM cMemHoM Kjacce rpymnu (5 0o ROArpyn-
ne M , NoaToMy cywecrsyeT rowmomop(usw (> AMCKPeTHOU rpynm
/vy ® rpymmy P xxnne&mpmﬁﬁ yonosmp « =035 . loxa~-
meM, 4?0 ( ecIh HempepusHoe orolpaxenme rpymmE G/ B
rpymay T . liyess O, sagaspas oxpecrHocTs myas rpymms T
¥\l Takas okpecTocTs Hyms rpyms G , wro < (Wb .
Ans oxpecrHocTu S (\L) Hyms rpymms (/W MM MMeeM
3 W) =< (WU)c S . Tarmu oGpasom, oropamenme (>
HempepuBHO. Tak Kak Aus NPOUSBONBHOTO 2IGHEHTE v e Hy Hafiges~
CH SNEMEHT Gi- (6/w), yaosnersopsowil youOBUD =35 ,
g0 Hy= W(G/n). Tak kax £ (G) = G/ u $(G)=
" (G/H ), = Q » T0 sgpo romowopjusua 0 SARepaE s
. iycs mozrpynma H omkpuTe. B cmay mpu& 37 us 7}
moXyuae, Yro oTofpamenue { ODKHTO, T.€. IPyNNH (G/H) 0
W, Tomozoruvecku usoMopgene rpynms. Ecaum HOZrpynna H xom-
naxkrEa, ro rpymna ( G/v ) sBafeTes TONONOTWYECKHE NEpHOZUvYEC—
Boii rpynnoii. A TorzZa us ceojicrs 1.4 u 1.6 cmexpyer, uT0 0TO0-
paxesue P ormpuTo.
I.9. Oyees G mam TONONOTHYECKaR (AMEEHHO HAHCKDPET~
Haf MEY AMEefiNc KOMNaKTHas) rpynna, é - Ppynna eé xapakTe-
pos. ligcrs, zanee, || Kommaxrhas mogrpynna rpysms G- , Torza

/

g G, .



2I.

O E83aTeABOTR0. Tak Kak rpymna (- zumeiina, TO BesKmil
xapaKTep (5 moarpyms H mMoxEOompozouuTR A0 Xapaxrepa (*
seell rpymmu (> . Ecam (° mmeer zBa mpozoamenns Eu (5
o xapakzep ( - *" rpymu G ssusezes mynessM Ea HOATpyn-
me 4 . Noaromy Q' p f%" ZeEaT B OAHOM CMEXHOM Kiacce Ho NoA-
rpymme \-Lb Ecan (5 am cHexHHll KIace Io moATpymme M,
eaaepnmd axmu (s s 70 OTOCpaxeHue 5: (‘a-—a@ ABARETCH
H3oMOpQUSMOM T'DYNNH \_\ Ha (QaxTop-rpymnmy G/"‘m' fio Teope~
ue 36 wus (7] , 1\ - ZMcKpeTHas rpymua. Tak Kak NOATPYNNa
H - RoumexTHa, TO, US OupeZSIeHNs TONOLOTUM B TPy é
mna!. 0 H, OTEPHTO B G » CHOZOBATENSHO, YaKTOP-TPynNa
G/\-Q AuCKpeTHas I'PyNNa; NOSTOMY

A

H G/H,h .

lycrs (U,,)Qw CHCTENMa NOArpynn rpxm G . AB;meTcs noA~
HOli cucremoii oxpecrHocreli myms rpynmu O . Byaem cumrars,
W0 < <( AE Apc? o e0am Uq2Ug. Torze 9, xax
YaCTHYHO yHOPAZOUYEGHHOE nmcno) OyZeT HanpaBiCHHHM MHORECT—
BOM.

Kax oOsuio, C € T 5 B B rpymne (G masomem anGoe MHO~
mecrso (%i),., ouemen?0B 9,cG , SEHyNEDOBAHHEX C NOMOWBI
MHORECTBa HHIeRCOB Y ;

Onpegeaenue 5. Cers (da)., Hasumaezcs cersp Komu,
eciM Ans ANOOro 3aZaEHEOrO MHASKCA <c™) CyuWeCTByeT TaKoi ME-
AeEe [e") , WO

%X'%g\euo\ s BCHu ‘(.'Kl'z,(b.
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Tek Kak B janHou ciyuse g4 - moarpynna, 2o u3 (=95,
3y -% €U, yxe sumexaer %~ 3y € Ud. Taxum oﬁpm, y70-
On yeruenn, (%A), cers Komu, Z0CTTOUHO SENTH, WO
Yy- VpeUa mmm soex ¥7/Q.

I'pymia ( HasuBaeTCs HONHON B saganuoil Tomomorum, ecam
OH8 xayczopjoBa W egux Beaxas cers Komuw 3 rpynme G umeer
3 G npezen (om. (5] ).

Ins porasateabcTsa TeopeMu I.11 Ham HeoOxozuma caejypmas

I.J0. Ienmua. HOyers (G auseiiras TONOZOTWYGCKAS
rpyma. Fowomopgusu ¢ rpymau G » rpymny | Hempepumen
TOTZa W TONBKO TOrZa, KOTZA AAPO T'OMOMOD{MSNE - P OTRpM-
70 3 G . loxasazeascrso xemus I.10 ow. 3 (5] .

L1.11, Teopema. MHyers G - auseliso zAmcxkperTsas (mmEeiino
KOMIDaKTHaR) ToNoNOTMuYeCKas alexesa rpynna, E, - ppynna eé
XapakTepos. lorga é - IMHe{ine KomnaxTeas (AMHEe#HO JUCKpeT-
Hag) Tomozoruveckas ademesa rpymna.

8 ABCTEO . nym rpynna (G azuEefiHo AMCKPeTHA;
noKaxeM, YTe rpynna G - nuHefito KounaxeHa. Tak Kax G-UG%
rae BC¢ (G549 Qo o CYTH KOMNARTHHE WOArpyNNH, T0, H3 me-
EeHun 1.2} cuexyeT, ¥To rpynma E} ofnagaeT NOAHOM c:cn%oﬁ
oKpecTHOCTEl Hyasm, cocTosueli U3 WOArpymm, T.e. rpymma G -
neﬁl&'. llo mpeznomenuw 1.9 ¥ no Teopemam 36 u 45 us [?] s B
Kexxoil ANCKPETHOHl JONTOP-TPYNNe FPYNNH (5 OGPNBEUTES yOu-
BabWEe UENOYKM WOArpyNN, T.6. KaxZas AuCKpeTHas (axTrop-rpyn-—
ma rpynne (G #BANETCH FPYNNofi ¢ yCHOBMEM MEHMMAIBHOCTH AR
HOArpYNN.
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lokaxem Temeps, YTO rpynna é noana. fyers %+ (G),
4¢™ o HEHTPHDOBAHHAA CHCTEOME CMOXEHX KJSCCOB NC OTHPHTHME
HOZATpynnaMn (G% . Tag Kax, no npeznoxemmw 1.9, jaxTop-rpym—
na &/(G.a\)d, ABIAGTCH IPYNNOHl X8PAKTEPOB HOAPPYNNH G, T0
MHOXECTBO °G+ (Ga), COCPONT W3 BCOX TAKMX XS8PAKTEPOB X
0 X (9 ) = Xa(9) 4 9¢Gq. lOCKOABKY CHCTEMEIEHTPUPOBAKS,
TO AN ARGOTO e W ANA BEEX (e Y , YAOBASTBOPADNMX yCHO-
3un (7,4 ) GUGAYeT, WTO Ha NOArpymne G TroMOMOD{HUBME Ao
i X3 COBNAKANT, T.6. ‘x@-ﬂfd mn%a'ea HyZGBHM I'OMOMOD-
Quamou ®a moprpynne G.. Caegoparensno, Xo= 94 € (6a)). O
cujia CIGAYeT, WO BHCTEMA BNEMOHTOR (), . ABARGTCH CETHD
Komn 3 G . Nyess A - romomopjusy rpymmu G- B rpymmy T co
cpofiermou 4 (93 ) =%(9 ) » 9cGy. Hoxamew, wro 7 ~ mempe-
puBHul romomopdusm. Axf sTOr0, HO NeMue I.I(J) AOCTETOYHO MOKa-
3aTh, ur0 A =1c2) orxpuTo 3 ( . B BuAy HENPEpDHBHOCTE Xa-
pakTepa o, HNOArpymma R0G, oTKpuTa B (54 ABA ABGOTO ocr .o
A Torza, Ws amueiimoli xuckpersocT: rpymmu - , cueayer, uro f
OTHPHTO B (5 . OTChAa BHANO, W20 ZuH AWOOrO d¢ rTQ""Le(G*)to
G4 . Cuemomazemsmo, 4 smusezes mpeze;om (26 e o cers{
Kouu. Wrak, rpynna hG NONHAE. Cxenomenlo/rpynna E; Al=
HEe{iHO KOMHaKTHE.

fiycrs remeps, rpynna G aumeiino KomnakrHa. liyers F
KOMDaKTHO® MOZMHONECTBO rpymmu G . loxamem, YTO HOArpymnna
Y Eommaxrsa. lycrs \/ NpOWSBOABHAR OTKDHTAR NOATPYNNA
rpyune G, Torza mmeen

{F%..vg 1’FT’LV\/
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KoHeuHa. CreZoBaTeAbHO, ANs HPOM3BOABHON OTKPHTON NOATDYIIH
rpymis  {FY, gaRTop-rpymma No Heil KoHewHa, NOSTOMy HOATpYN-
pa {{] KoupnaKTHa. [03ToMy NpM BBeAEHWH TONOIOPME B FpyNNe G
MH MOXEM OFDPAHNWNTECH KOMNaKTHEME Noxrpymnauu rpynms O .
lipe 570 aEHYAATOPH KOMHAETHHX NOATpyNN rp:nnu G cocraBaspT
NONHYN CHCTEMy OKpecTHOCTel Hyis PpyNNH G -

flo mpepzomemsn 1.8 u No Teopeme 45 us 17] nmlm—
NaKTHOI NoArpynme rpyniuH G 0CpHBEWTCS BOSpaCTabule LeNnoy-
Ki SaMKHYTHX HOATPYMI.

liyers MG NPOM3BOABHLY SNENERT FPyNnN G. Tak KaK
% - mempepuiix ma G, 0, N0 JeMue 1.10 , %ezx owxpuro 3 G-.
HosToMy cymecTEyeT OTKpuras moarpymia Gac G, TaKes, 4T0
GaCleex y 2o8. %(Gs) = O o @ Tor@a Xe ( Ga)y Mo mpezuo-
zefuw 1.8 u mo Teopewe 36 ua |7) moarpynna ( G.), NoMmaxT-
ga. CleAoBaTeisso, Tpyina (, SABARETCA OCHEANHEHNEM KOMIAKT—
BEx HOArpymm ( Ga)y s «c» o PAG cmeTeMa HOATPYIN ( Galie o
fABAseTes HOAHOH cMeTeMoli oEpecTHOCTel Hyns B G . lokamem,
wo G = l%(‘_g(@d)\b . liyezs H ramas moarpynma rpymmm &
UTO ZNA BOEX y.o HoATpymHa HQO (Gq), omEpETa B (G3)y.
iycrs

B aQ(H“(@a)m%
Nomamen, wro 3= H . Tak xax
‘\—\ ,gm({;&)%

vo zms mpoussomssoro sueuenzs he M mweew LeHN (Ga)y



ANf HEKOTOPOPO oc . Tak xak rpymma ( Gy), KoMnaKTHa, T0
Ans Hed M zus QaxTop-rpymm. G/G, BHNOZHeHE Teopema ABoiicT-
BeHHoCTH [loE¥paTruBa. [loaromy

((HQQGA)QJ“ Ha (G, -

Ho ms Toro, uTO

B = g (Hﬂ(@a)@d, )

CAGAYET, YTO ZNS EBOOTO oD,
B> (P OG- HaGa), -

Nostouy he D, Tax mex b ssaseres NPOMBBOABHEM SIGMCHTOM U3
H s 20 Wk, Hoxamem, wre ™y cH. B camom gene, nyers
leB,« Torza, no zemue 1.10 ) 4 opameeTes B HyAb Ha HEKOTOPOI
orepuroil mozrpymne 9 cozepmamesi 3. CmezioBaTessHO, HafizeTes
TaKoe {4, W0 (HO( Gg)‘l’ ) cD. B camon zene, oGosHaVMM
(Ha (Ga)y, ), Wepes Hg, e .

CucreMa , , COCTABJOHHAR W3 BCEX 1, /¢ , HEHTPUDOBAEHA
i NEpeceveHNe ABYX ANOWX NOArDYNN 3TCH CHCTEMH COZEPENT HEKO—
TOPYD TpeTHH NOATPYNNY Tofl Ee CHCTEMH. PACCMOTPHM LEHTDUDOBaH=
Hy® cucremy 0 muomecTs Buga ( G\ )OHg, e 4 rpymmm G.
Tax gax B a(}Hq s T0 NEpeceueHle BCEX MHOESCTB cHCTeMH A
paBic (G\Q)N > 4 T.6. HycTo. Ecam zomycTi®s, uUTO HE CymecT-
ByeT oc") 4 TAKOE, UTO Hycd, TO HOAyUAeM, WTO UEHTPUPOBaHHAH
cucTeMa A MMeeT NycToe NopeceueHEe, uTO NpOTUBOPEWHT TOMY,
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