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I. B B e ~ e H R e 

B 3TOi1 padOTe paCCMa::pHBaiOTCR adeJieBhi rpymlhl, y KOTOphiX JIIO

d't,JI CHCTeMa Odpasy!DIQRX CO~(epJKRT Henp:rr!BO,ll;HMYIO TIO,ll;CI1CTeM:y. B ,ll;a.Jlb

HetlmeM 3TO CBOHCTBO rpynn MR dy.n;eM Od03HatJaT:b dYJCBOH "P". 

06IQel13BeCTHO, tJTO 3THM CBOi1CTBOM OdJia,ll;aiOT rpynnhl C KOHet.IHhiM 

t.II!CJIOM OdpasyiOI!.(HX. KJiaCC BCeX adeJieBhiX rpynn C 3THM CBOMCTBOM 

ropa3,ll;O m11pe. HarrpHMep, B CBOet! padOTe/4/ BJiaCTHMMJI nJiad TIOKa3aJI, 

'liTO cpe.n;II rrpHMapHbtX adeJieliiJIX rpynn CBOMCTBOM (P) OdJIB.)taiOT orpa

HI!'tleHHhieX) rpynnhi, H TOJI:b:B 0 OHH. B TOH :ace CTaT:De B. nJiad BbUBI1-

HYJI rHnoTesy: ,ll;JUI Toro, tJ~:odhi rrepHO,ll;HtJecKa.fi adeJieBa rpynna odJia

.n;aJia CBOMCTBOM (P), HeOdXO,ll;HMO I1 ,ll;OCTaTO'tJHO, tJTOdbi OHa dn!Jla orpa

HHtieHHOil. (Borrpoc 0 crrpaBE~,ll;JIHBOCTH 3TOH rRTIOTeSH OCTaeTCR ITOKa 

OTKphiTbtM) • lis TIOCJie,D;yDII{erCt dy.n;eT BR,ll;HO, 'CJTO :3TO YCJIOBHe HeOdXO

,ll;HMO ~ liTO KaC~eTCJl ,ll;OCTaTCt'tJHOCTH, TO Mbl JIHID:b TIOKaJKeM, tJTO CBOMCT

BOM (P) odJia.n;&B>T nepHO,ll;HtJE~cKRe rpynnhi BH.n;a T = G p + G., , r~e 
Gp - rrpoR3BOJII>HaSI orpaHHtJE~HHaR npHMapHaR rpynrra, a G?t- rrpoHs

BOJI:DHaa KOHet.IHaa rpyrrrra. 

HR:m:e dy.n;eT rroKasaHa crrpaBe,ll;JIHBaT:o 11 doJiee CHJI:&Horo yTBepE.n;e

HHH: CBOHCTBOM (P) odJia.n;aBlT cMemaHHHe rpynnhi BH.n;a: T + ~ , r.n;e 

T - rrepHO,ll;HtJecKaa orpaHHt:eHHaa rpynrra yxasaHHoro Bblme TMrra, 

a g;, - cBodo.n;Haa adeJieBa rpynrra KOHet.IHoro paHra n, > 0 • 

ilpOBO,ll;Jl paCCMOTpeHHe MHOrO IIJiaHa, Mhi IIOKaXeM, tiTO cpe,n;H ade

JieBhiX rpyrrn des Kpyt.IeHHH C:BOHCTBOM (P) OdJia,ll;aB>T CBOdO,ll;Hh1e rpynnbl 

KOHetiHOrO paHra, R TOJI:DKO OHR, a Cpe,ll;H CMemaHHbiX rpyrrn 3TI1M CBOW

CTBOM MOryT OdJIBJ];aT:D TOJI:DI<:O rpynnbt BR,ll;a 

T + ~?:: (I) 

x) B ,n:aJI:oHel1meM Mhi dy,n;eM Ha3htBaT:o rpyrrrry orpaHHt.IeHHott, ecJIM 
OHa rrepHO,ll;HtJeCKaH, H-IIOpS1)$H ee 3JieMeHTOB orpaHHtJeHht B COBOKyn- ~ 
HOCTH. ~ 

~ 
\,: 
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r..n;e T- orpamrqeHHaSI nepHo.nw:recKaa rpynna, a ~ . - ciOoo.nHaR 

adeJieBa rpynna KOHetrHoro p:l.Hra VL ..,..,. o • 

rr. Onpe,D;eJieHHR M TepMMHOJIOrMSI 

B .naJI:bHetimeM dy.neM noEIMMaT:b no.n C 
11 

cTporoe BJIO)KeHMe no.n-
" e ll 

MHOX8CTB, B OTJIM't!H8 OT,, __ • 

q TeopeTMKO-MHoxecTBeHHY"JO pa3HOCT1 MHOJJCeCTB A H B oy.neM 

odo3HatiaTb qepe3 A\ B . E~JIM MHoxecTBO B cocTOHT H3 o.n;Horo 

3JieueaTa J , TO pa3HOcu A\ B 6y,l\ell 3amwhlaau Krut A\ J- • 
\\ 

:VlHor,n;a MEl Oy,n;eM ynoTpe0JISIT.3 COKpaJiteHH8: ·~J· $, - CMCTeMa OOpa3yiO-

MHoxecTBa SJieueHTOB 6f· 'r,n;e At~, oy,n;eM 3anHCHBaT:b B BM)J;e: 

[f>. ].A f./l MJm B BH,n;e [J,] ,n. , r.ne I.{ )1;!: N
0 

, ecJIH sxo ilHOE:e

CTBO He OoJiee, treM clleTHO. EcJIH cpaKTop-rpynna G ;A== {:Df, r,D;e 

tf5 = fJ~ ]JEA , TO nepexo.~ :15 ~ U) =: [Js] of A oy.neT: 03HatiaT1 

( ecJIH STO cne~HaJibHO He Ori)BOpeHO) BhiOOp npe,Il;CTaBMTeJieM Jo- f Jo 
B KJiaccaX H3 af (no O,Il;HI)MY B KaX,JJ;OM), H HaOOOpOT, J,; -7 Jt! 

( :J) --") i/5 ) Oy,n;eT 03JiatraT:b, 't!TO K8.Z,I1;0My- 3JieM8HTY CTaBMTCR 

B C00TB8TCTBJ.l!8 ero oc5pa3 B (;~;1 . MHor,n;a Mhi Oy,D;eM ynOTpeOJIRT:b 

COKpa~eHHe J =-If :2)) , r.nn f ( c1J) H8KOTOpaR JI1i'IH8!1Ha.H KOMOMHa

nMR 3JI8M8HTOB :l) : j ==/00):::: l.J$1 + ... + fv.Jdn. ,o<n.•dfo) -k. ~ 
neJihle tnfcJia, J J';_ f {)) . Tm<:MM oc5pa3oM, 

d = f(dJ) ~ J f: {$J (2) 

Onpe,n;eJieHne I. IIycTI> HeKoTopaa rpynna G = {;JJ }. Onpe,D;eJIMM 

HenyCTOe ll0,1l;MHO:l!C8CTBO [})o ~ ~ KaK OTHOCHT8JI:bHO HenpHBO,ll;I1MOe 

llO,ll;MHOJJCeCTBO, 8CJIH ,Il;JIR JIJOOC~ro J f;}) o BhlllOJIHR8TCR COOTHO!ll8HH8: 

~·· 

.---~--.. -
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(3) 

(x.e. J E {d>\Jf npR VJ f c.Uo ). EcJIH !(3) BimOJIHHeTcs, TO dy,n;eM 

llHCaT:b 

( 4) 

3aMetiaHH.R: 

a) eCJm :JJo c_ :J) H JJ ~ :J) , TO H3 (3) CJie,n;yeT, tiTO O,t;, 

3TO npOCTO HenpHBO,IJ;HMaH J·S· (; ; 
B) eCJIH ;}) o\~ =: j2:f (:IyCTOe MHO:ateCTBO), TO llOJIODU COOT

BeTCTBJDmHa tiJieH B (3) paBHKl HYJID. 

Iillxe lW dy,n;eM HCllOJl:b3QB.il':b KJiaCCRqJRKaqHID CHCTeM odpa3yiO!lf~1X 

BBe,n;ennyn B.nJiadoM/21. 
Pa3JIHtiHUe THTIH jf·S· KlK s,n;ec:o, TaK H HHXe, dy,n;eM OdOSHatiaT:b 

pk!MCKHYH qH¢paMH B KpyrJIHX C~OdKax. TaKHM OdpasoM, 6y,n;eM pa3JIMtiaT:b 

CJie,IJ;yD~He THTIH (onpe,n;eJieHHa CM. HHXe). 

(I) - HenpHBO,IJ;HMaH J·S· ; 
(IT) - npHBO,IJ;HMaH, HO He CHJI:bHO npHBO,IJ;HMaH H He HaCJie,IJ;CTBeHHO 

npHBO,IJ;HUaS J. t;, ; 

(ill) - CHJI:DHO npHBO,n;HMaa, HO He HacJie,n;cxBeHHo npHBO,n;Mua.a ! , s. ; 
(IY) - HaCJI8).(CTBeHHO np~BO,IJ;HMa.H J' S, , HO He CHJI:bHO npHBO

,IJ;RMaH; 

(Y) - HaCJie,IJ;CTBeHHO H CHJI:bHO npHBO,IJ;HMaH 3· ~. , HO He HaCJie,n;

CTBeHHO CHJl:bHO npHBO,IJ;HMaH; 

(YI) - HaCJie,IJ;CTBeHHO CHJI:bHO npHBe,IJ;KH&H g.~ .. 
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IIoRcHeHI-!e. 3Ta xnaccu:pl!KaUI1JI npoBe,IteHa no OTHorueH:ttn J·~· (c!lJ) · 
K paBehCTBY 

(5) 

r,n:e J f J) , {J) l == G . EcJIM (5) He BIDIOJIHHeTCJI HH ,:n;Jia o,:n;Horo 

J t ;}) , TO !}) - HerrpHBOD;:vUJaJI J· ~ , a B rrpOTMBHOM c;ryqae 

2) - rrpHBO)J.HMaH ~· S, . 

ECJIH ~ -TaKaS! rrpHBO)J.MMaJI J·S. , qTo H JIDdaJI ee ITO)J.CHC-

TeMa {})' , r,:n;e .jJ)'~ = { :J_) ~ , npHBO)J.HMa, TO TaKaS! J· ~. Ha3bl-

BaeTCJI HaCJI8)J.CTB8HHO rrpHBO,QHMO~. 

CKllbHO npKBO)liU.!O~ Ha3 O!BaeTCll Ta.Kall f ~. [}) , y KOTOpO~ 
COOTHOmeHvte (5) BI:mOJIHHeTC EI )J.JIJI JIDdOrO Jf (}) • A HaCJI8)J.CTB8HHO 

CHJibHO npHBO)J.HMOM Ha3HBaerca TaKaS! d'S' , qTo JIIDda.a: ee no,:n;-

CHCTeMa ;}) '~ ;}) , r,:n;e {JJ' f ::: { :J)} CHJII>Ho npHBO,:n;HMa. 

B.nJiad/2,3/ noKasan, qTo B o,:n;no~ K TO~ xe rpynrre uoryT 

cocymeCTBOBaT:D HeCKOJibKO TaiTOB (H3 (I) - (YI)) CHCTeM Odpasym

mHX H qTo (B ero CHCT8MaTH~e) B03MOEHH TOJibKO 8 KOMdHHaUKH 

3THX THITOB. 

B ,:n;aJII>HeMrueu 6y,:n;eM yrroTpedJIHTI> ,:n;JI.a: xnaccoB rpynn, xapaxre

pHsyeuux 3THMH KOM6HHa~JIM~ THITOB CHCT8M OdpasyromHx, CJie~yromMe 

Od03HaqeHHJI: Ka:llt,D;I::dt KJiaCC Od03HaqaeTCSl dyKBOkt {}) C ill~CTH3Haq- -~-~ 

HUM KOMITJ18KCOM 113 HyJien H 9)J.HHHU, B 3aBHCHMOCTM OT HaJIHqMJI B ero 

rpynnax cHcTe:u: o6pasyrom11x roro HJIH HHoro THna. HanpMMep, 

[}) ( 1,1 //), 0,0) (HHTepec yxnqH~ HaC) KJiaCC C KOMdHHaD;I18M THITOB 

J,c;. (I), (II), (Ill). 
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Truouvr oc>pa30M, Bee a~5eneBh! rpyrrrrhl paerra.n;aroTe.H Ha BoeeMI> 

HerrepeeeKaiO~TMXe.H KJiaeeOB :B eMbieJie B.)lJiada/J/): 

:J)(.f,o,o,o,op) - eo.~TOHT M3 HyJieBott rpyrrrrhl 

!}) (1, 11 0)0,0, 0) . - eo1~To11T 113 o.n;Hoil rpyrrrrH C (2 )Cn11KJI11tieeKaR 

B ~~oporo nop.H,Il;I~a). 

J) ( 1) 1,1 J ~ o,o ) - ( ~ 
:J)(~/1! //1,0) - ? 

:J) (1/\1/>1)1) - ? 
'J:; ( 010,011/ ,o) - ? 
])(000 111) - ? 
;}) (000001) - eO(!TOHT Jii3 BeeX ITOJIHhiX rpynrr (eM. )lJiad/2/). 

3aMetiamw. KJiaee ~~(~ ~~ C:CJO) xapa.KTep113yeTeR eBoB-

eTBOM ( P) , T. e. B Jirodo.i ero rpyrrrre moda.H /· t. , eo,IJ;ep1mT 

HerrpHBO,JJ;HMYIO rro,JJ;eHeTeMY ( 3- ~.). Ta.KHM oc>pa3oM, (rrpH /G J ) 2. ) 
G- f d)(-(-(f;t}_qo) , To:~,n;a 11 TOJII>Ko Tor,JJ;a, Kor,JJ;a G oc>Jia.n;aeT 

CBOMCTBOM ( p). . 
EcJIH rpyrrrra I G ;;2 K ~ff, TO eHMBOJIOM ~ K ~* B eJiytiae, 

Kor,JJ;a LY c>e3 Kpy-qeH11.H, c>y.n;eM od03HatiaTI> eepBaHTHYIO rro,n;rpyrrrry 

rpyrrrru G , rropox,JJ;eHHYIO l< • 

THrr sJieMeHTa a. r)yrrrrhi des KpytieH11.H 11 ero xapa.KTept:rcTHKY 

(A.Kypoiii/I/) c>y,n;eM oc>osHa·taT:D, cooTBeTCTBeHHo, tiepes T {tl) u. 

H ( Q ) ~ ( 1: I J -k 2. ) ~ -- - - ~ ) • 

B ,n;aJI:DHeliimeM rro,JJ; rpy:maw dy,JJ;eM ITOH11MaTI> adeJieBhi rpyrrrr:oi. 

ill. 0 rrep11o~11tieeKHX r·Jyrrrrax 

JleMMa I. EeJIH rpyrrrra G o6Jia.n;aeT cBo.t1cTBOM ( P) , TO 11 JIIO· 

doe ee rrp.HMOe CJiaraeMOe o~5Jia.n;aeT 3THM eBO~eTBOM. 
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)loKasareJibCTBo. BcJiu G;;;. A+ l3 VI A;;; f K] , ro K U L , r,JJ,e f L f = 8- , 
cMcTeMa odpasyromHx rpynml! G . OHa, no ycJIOB!1ID, co,JJ,ep~rv.rr HenpMBO

,JJ,IB1YD TIO.J.4Cl1cTeMy K' U L( , r~e K's; K , L; S L • OTCID)J,a cne,nyex, tzTo 

{I/}-::: A II J< 1 -Henpl1BO,nMMa. 

CJie)J,CTBHe. BcJIVJ. npaMoe cJiaraeYoe rpynrr~ odJia,naer HacJie,JJ,CTBeHHO 

rrpMBO,D;Hl.Wti c~rcreMoia odpasym{MX, ro 11 rpynna od~a.naer cHcreuoU raxoro 

po,I(a. 
00 

Jle.MMa 2. Jlioda.a: nepHo,nVJ.tiecKaR rpyrrna rv.rna G~ IC(r{j, r.n.e 
(:;I 

0 .c. 1:: <co (t=l,~~-), R ffj· np11 U j, J>~ -npocr11e tmcJia, C(pt) -LU1KJIVJ.l!ecKMe rpyrr-

nhl nopR,D;KOB f,· Ki , OdJia,n;aer HaCJie)J,CTBSHHO npHBO)J,HMOkt J r;, TVJ.na (Y l). 

,1loKa3~TeJI:&Cl'BO. IIycrb C(f: I()~ { {; f ' T. e. o(t~)=J~Kz. Oopa3yeM 3Jie-

Y.eHT~ i,Jf. ::=_'j: -t~ (n-= I:J.,···). Ol!eBfti)J,HO' tiTO c{J:)= .I] t;,k,' I1 Bee cln* Y.TI.OBJreTBO-
\ -1 - I L • I • 

pH!JT COOTHOilleHHHM: IIpH JIDdbiX n, R m.. ,_ ( h L.. fY2) 

/<'t- ( 'lr... /(~') ci* 
C( f) -:::- Sh rn _~. f· In 

I t ~ h~t 
(6) 

r.ne Sn,M -Hexoxopoe ueJioe tnicJio, raKoe, liTO (Sr..~ J R ... P"' )::: 1_LB_tiaC-XHoc

TH (aro 6y,11;er HCIIOJib30BaHo B rJiaBe IY), 3JieMeHrhid( y,noBJierBop.a:nr 

COOTHOilleHHHM 
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((\~ 
'ra.Kli!.f odp&soM oU -Hac;w.n;crBeHHO CHJI:&Ho npMBo.IrL1MaH J. S'. ( THn 

(Yl)). J1e1i¥a ,n;oKasaHa. 

UJle~CTBHe. G->f e ~~(-1,-11-1)-1)-fJ1) 
--(eM. H.~Jiad /2,~/). 

Teopeua 1. Cpe;xH nepMo,n;uqecKMX adeJieB:b!X rpynn cBotlcTBOM (P) 

!nryr ooJia,n;ar:& TOJI:&Ko orpam1qeHHhie rpynnu. 

,lloKasareJibCTBO. J(onycTHM, qro HeorpaHHtreHHaH rpynna G ooJia.naer 

CBOHCl'BOM (P). 

Bo3MOXBW ,n;Ba CJiyqaa: 

I) xor:& o.n;Ha '~3 npHMapHhD: KOMIIOHeHT G HeorpaHIItieHa 

2) Bee np:t.n.!~pHHe KOMilOHer:ru G orpaHHtieHhi, Ho HX deciWHetiHoe 

MHOXSCTBO. 

B nepBOM cJiyqae noJI~·qae:u, qro HeorpaHHtreHHaH npMMapHaR 

KOMilOHSHThi rpyiiiThl G lilreeT HaCJIS)l;CTBSHHO npMBO,D;HMYIO r s. (3e 

JI.Jiad I 41). 3ro nporHBopet:HT Jie1~Me I. 

Bo BTopou cJiyttae rp~·rrna G ,n;oJixHa m.rerb rrpHMoe CJ"raraeuoe 

THna G-lf. (JieMMa 2) H rro:JTO!:y, BBM.n;y cJie.n;cTBIIH JieMMH I, rpynna .TI;OJI)K- · 

Ha OdJIS,AaT:& HaCJIS,Il;CTBSHH(I rrpMBO,ll,l1YOH d'~' • 
.lt1TaK, npe;xnoJIOJEk'IB, trro HeorpaHHtteHHa.fi rpyrrrra G ooJia,n;aer 

CBOtlCTBOM (P), Mhi rrpHillJIH K rrpOTMBOpeqlfiD. TeopeMa ,Il;OKa3aHa. 
11. 

Teopeua 2. EcJIM rpyr:rra G ==A+~ {ft. f , r.n;eo ... .: ht.oo ,~t:} -Ka-

KHe-ro l.'(HKJik'lttecKHe rpyrrmr H A o6Jia.n;aer cnotlcTBOM (.P), ro G odJia

.n;aer CBOi1CTBOM (P) • 

.UoKasareJibCTBo. nyc~·:& G={J)~, r.rr.eji\::D-=[js];f-1. Tor.n;a rrp11 

Kaz.n;o:u J'E4 ~<r =art Cs- , r.ne «o-f A , 6} f l, {e~ 1 11 [ Cl5] St-Ll -

y. ~. A , rpynrrhi co cBoAC'J'BOM (P). UJie,n;oBareJI:&Ho, ecr:o~, ~D~Ta.Koe, 

liTO [ qo ]s?Ll, -HerrpHBO)l;MMaH a'~. A . 

~ 
~ 
~ 
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'I'or;rr.adJ1 U{fai.]/'VI&·<;.G. :~cllH npH 3TOM [Jrf:J.IMc.f~}, xoJ\-J.~.G 
L1 HenpHBO)J.HMa.H, BBHJJ.Y BH6opa LJ 1 • l103TOMY 6y,I(eM CtUiTaTb, tlTO 

~dh~ c G ' t~ t-{fJo.l/'¥1 UJJ, t {l!i £: n- ), r;rr.e [ /E"~ ],~ n J)l-:: 0 ' tlTO 

[joJ,VV~o~.CrrJ,'.-.,UJ)1 (TaK KaK B npOTHBHOM CJiyqae MOXHO y;rr.aJIHTh HeKOTO-

pl:le ii' ;~ ) • -- -- -- -----
() "' . 

IIycTb :JS;-= Cfs~ t- {d', (c.:: r, ... , h1) ' r,I(e rfs, t~?; ~ gi. r ' a!f, fA ;. 
EClJH f{5,.=0(t'::.f,z, .. ;h1), TO CHCTeMa fJa.:r"'U£) 1 -HeiipUB0-

,11.RMa.H J. ~. G , T. x. npn 3TOM JIIo6a~ JIHHe!llHa.H KoM6RHa~R.H 3Jie-

:u:eHTOB 3J': (t':.l,--· Jil1 ) CO)J.OpJKHTC.H B ~ ~ {: f , a )J.JI.H JIIOOhiX 

jJC 2)1 Bl:liiOJIH.HDTCR COOTHOileHH.H: JJ iifr:l)\fr )+ C , r.n.e ~ ~~ (t;f. 
Il03TOMY He Oy.n.eM CtiH~~aT:&, tlTO tlJ.: = 0 (rrpH BCex i=/,21 ·-;ht ). 

IIytT:b llii;--·/ Clrf,., f{CIJ'!;··-~tl;jf(r;rr.e tS/ t!J., ). 

Tor.n.a npH Jim6oM jJ"~ f ;})/ \ [ J;! ],>' 

f~. i 1(:4 !Jr.) -1- ~ f:Jd: 

Ta!t Kalt B DpOTIIBHOM Cliy'laE>, Y'IIITb!BaJ!, 'ITO tl,JJ ( ( t( J J U e:..)\ ( [ aJJS) 

(7) 

s . i /?:Cf<f< "" ~ -t an ( Q~; f f {(o: J , .... I IJJS t 1 i O/, 21 ... 1 WI) 
TIOJiyqae:M COOTHOllleHHe: ~;. _;I//, ) \ t(. ) 

()00 -:::f(({q3)of.6,\fla~;)f /;;Liflo[ :::: f {({[/&]Jt6, J i'o 

Ho [ ad J dt 61 -HEmpliBO)J.HMaH J I~. I! . 
CJie)J.OBaTeJibHO, CIIpaBE:)J.JIHBhi COOTHOllleHHR (7), T. e • 

. , ( :J),\[f~JF) tJ(fJ,,··· 'dJ,.,.) ~. QJ, Ut/ou··--,JJ-] 
5 3

Jie-
1CJIH BC.H ~.S. ;]), U[i.r, 1 -,J~ ... y:pH:BO,I(MMa, TO, y,l(aJIHB He OOJiee 

MeHTOB H3 ee IIO,I(MHOJKeCTBa [ joz j,~ C :J), , IIOJIYtlHM HerrpHBO,I(MMYID 

• TeopeMa ,l(OKhsaHa. 



----~----------------
- IO-

Tax KaK orpaH~qeHHHe np~l:apaue rpynnu odn~anT cBoncrnou (P) 

(B.~na6 /4/), ro M3 Teopeuu 2 nonyqaeu cne~cTBae: BCHKaH rpynna, 

npeACTaBHMaR B BHAe: 

# C-=T;+-T 1 +;J(n) (8~ 
r.n;e Tp -npoa3BORLHaSI orJaimqeHHaH npau:apHM rpynna, T ~poHSBORLHaJl 
xoaetmaH rpynna, 'J(n) -cno6o~HaH rpynna KOHeqaoro paHra h ~o, 
Odn~aeT CBO~CTBOM (P). 

Teopeua I yrBepx~aet, qro ycnoBHe orpaHHqeHHOCTM nepHO~Hqec~ 

xoa rpynnu C5HBRHeTCSI Heoaxo,n;HMUM ,n;nH Toro, qTo6u CY odn~ana 
CBOMCTBOM (P). ~OCTaTOqHQCTL 3TOrO yCROBHSI llOKa He .IJ;OKa3aHa, HO 

M:hl MOXelL np~BeCTH ~OKa3ateHLCTBO donee CJiadoro YTBepJI,n;eHHSI. / 

TeopeMa 3. OrpaaHqer.Hue nepao~HqecKHe rpynnu He odna.n;anr 

HaCRe,IJ;CTBeHHO CHnLHO npHEO.IJ;HM~MH CHCTeMaMH 06pa3yD~HX (THn (YI)). 

~OKa3aTeJILCTBO. llyCTL tJr orpaHHqeHHaSI nepHO~HqecKaH rpynna 

(m G= o 1 ~::\:.o), ror)la G=C,;-r···-~-Gf;r r~eGr.· -pasJIHqaue 

npHuapHUe orpaHHqeHHUe KCMUOHeHTH lY • 
Ey,l{eK npHKeHHTL HHAJ'K~HD no rv • 
llpH n~t yrBepJIC)l;eHMe reopeMH cnpaBe~JIHBO (B.).J.nad /4/). 

IlyCTL Hame yTBepx,I(el: He cnpaBe~JIHBO npH HeKOTOpOK h.">/ I • 

loxaxeM ero cnpaBe~JIHBOC~L B cnyqae n+J • 

ilyCTL 
G =Cf,r--- .-c," + Gfn-•-= .f ~f ? [})""' [ Js] uLJ. 

npoH3BOJI:oaas f·). G. IIUt KaX,I~;ou cff.~ Jcr=~r'J+···+jJ""~/d(n11} 
r~e /~'rt) f Cq;t • 

! -~----~---~ r 

It 
~ 

i 

l. 

I 

~ f " . 



- II -

f liyCT:b rfJ ycTpOeHa TaK, tzTO )J.JISI JID6oro iJ.'£ f:j , y)J.OBJieTBOpSIIe- · . 

mero COOTHOilleHHD: 

{ffrJ.r~t>f= Gr./···+Gfi" c G (9) 

r)(e Ji = j/';) f ·- f j<P~) , cnpaBe)(IlHBO { !jrJ d M j:: G . 
'£Or)J.a H3 3TOrO yxe CJie)J.yeT, liTO BCe ITO)J.CHCTeMhl J.S. H3 ;;!) ycTpOeHhl 

TaK liCe, KaK 'J) (B OTHOilleHH:f BblllOJIHeHHSI yCJIOBHSI (9)). 

'£enep:b, eCJIH ~-HaCJie~~CTBeHHO CHJI:bHO npHBO)J.HMaSI 

To BBH)J.Y ee npe.n;noJiaraeuort> CBOHCTBa, [f~] £t-~ 
,. .1:' . ;/'Z) G 

(THn (YI)), 

(r)J.e 

Jo =do+--· --+d; ) THna (YI) .n;nH f• + ··· + Gf" • 
.UefaCTBHTeJI:bHO, [Jr]dt:t1-JS. c,,-r--t&k. ECJIH, npH HeKOTOpOM LJ'~!J 
Cfi] se-d TOJEe DOPOl<,l(ae·t 3TY rpynny, TO [Ja Ju.t.. "'f::._G' CO.l(ep

liCa~aHca: B :tJ, T. e. CHJI:bHO il)HBO)J.HMaSI. CJie)J.OBaTeJI:bHO, [J$ 76t-d CHJI:bHO 
1'-

npHBO)J.HMa. IIoaroMy [ Ja]~tA.-'~"Mma (YI). Ho axo npoTHBopetzHT HH)J.yK-

THBHouy npe.n;nOJIOliCeHHD. 

ilyCT:b~ He 06Jia)J,aeT pd.CClLOTpeHHI:U.! CBOlitCTBOM. Tor,n;a eCT:b 

TaKoe ,6'C .d, 'ITo, npll fi =J; a,;+· .. tJ/'~) ,{I}J ]Jt!.') = Gf,., + .. rCr,,cG 
"'~ [Jcrlrr-tJ'fcG. B arou c.rryqae, npH d)'=l"/r!]rJf-!J'C::0¢aKrop

rpynna ~~~/l)~ .f(j -orpaHritzeHHaSI npHMapHaSI rpynna (TaK KaK 

{ 2>' f -:> Ctci t-·- -~-~~) • 

Ta.KHU 06pa30lL, OHa 06Jia)J.ae r CBOkiCTBOM (P). 1I03TOMY [if/CZJ1 =!dJW, 
H CYJiteCTByeT JO.:/ 0:. ~ i!J\ff;/ , r.n;e ;oo _:HenpHBO)J.HMaH /· ~- C/1¢/. --~-
IIoaxouy npH nepexo.n;e B rpy:1ny G {J2'1;?Jo .._., ~o :f:. ~), noJiytzHM · · --

g I;!Jo ~. co/U~o Cc2> (C-= 1.rJJ'U(})o~) 
CJie)J.OBateJI:bHO, ~He tHna ~YI). TeopeMa )J.OKasaHa. 
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Une~cXBRe. H Kax~ott CHCTeMe o6pa3ynmHx orpaHH'lleHnott rpynnH co

~epxHTCH IIO~CHCTella C HeJyCXIDl OTHOCHTeRhHO HenpHBO~HMHM MHO~eCT-

BOll. 

B pa6ore /4/ B.lnao npe~~OA~n MeTo~ c noMom1n KoToporo Bon

poe 0 HaJIHtBm CBOHCTBa ( P) y orpaHH'lleHHblX rpynn CBO;J:HTCH K aHa

~OrH'llHOa npooneue ~nH rpyrrrr BH~a: 

C + ··- + G (h < l.l7) p, f·1-
r~e ~' -3neMeHTapnHe rpynn.bl no pa3JU1'llHiliM npocThiM trHcnau. Ho Ha 

3TOM IIJl'H ycrrex IIOKa He ,f.(OCTHrHyT (~axe ~RH CJMMhi )J;BYX CtieTHhiX 

npHMapHHX rpynrr). 

IY. 0 rpyrrrrax oe3 KpyqeH;1H Knacca [l)(.f,~~qo_o) 
• 

B 3TO~ rnaBe ,D;aeTcH nonnoe onHcaHHe Bcex rpynn 6e3 KpyqeHHH 
G 

CO CBOHCTBOM (P). 

llpex~e Bcero xoKaxeM cne~ynmee: 

JieMMa 3. l1yCTb rpyrma (~:::>A= 1 a, Jtl'Z.) ---I t?n f . 
Tor,D;a I. 113 cymec:rBOBaHHH B GA nacne~CTBeHHo npHBO~HMOll /·f. 
cne~yex cymec:rBoBaHRe nacne,n;cxBeHHO npHBO,n;HMott J· s. _ B G . 
2. EcliH G/A HMee:r npSIMoe cJiarae:uoe B-=/#;;----;~;~--J, KOTo-

poe He HBJIReTCH rpyiiiiO~ C KOHeqHHM tiHCliOM 06pa3yiDII{HX M _B KOTOpOM----

3ReMeHThi ~ CBH3aHH COOTHOill€HHHMI1: 
7 -h ;;--= o "0, ~ C>z 

t~ -:_ h~; ~~" .= i5 . ' 

( k,·lo ) 
(10) 

TO G-odna,n;aeT HaCR€)J;CTB€HHO npHBO,D;HMOH d'S . 
loKa3aTellhCTBO. Y6e,n;HMC~ B cnpaBe,D;liHBOCTH nepBoro yTBep~~eHHH. 

liyCTb A :{Q,(-.,a .. r c G t-tC!A=P/; r,n;e :5_=lf~]rJf!J -Hacne~CT-
BeHHO npHBO,D;HMaH !· S .• Uc5o3HatiHM: [a,!"·-·,4~]-= L . HhlOepeM 

npe,D;cTaBHTeJIR Jll t-j5, ( 5 t- {j) . Tor~a, npH ;)) :: [fer lof6, 
G= ~ d)U!.J. l1oKCJ!:eM, 'llTC cHcTeMa 3J UL HacJie,D;CTBeHHO npHBo,n;HMa. rt.. 

~ 
); 
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llyCTb t.: uJJ'c LU/J ({£l,d)'c~~ ~ L/ UJJ/{ =- G . )lJUI KOHetmoro MHO:m:ecTBa 

L MO)ICHO Bb!dpaTh TaKoe KoHetzHoe MHoxecrBo JJo C c2J' , liTO 

L ~~L'UJ>o]. B l.(JaKroprpyrme C/A cvxcreMecJ' coorBeTcTByerJ"l'j", 

cHcTeMeJJo-~r/~:5, 11 G/A:::{;bj. OtzeBM,14HO, tzTO ;2o c. JS'. 
llpe,IJ;IIOJIOXUM, 'tiTO f)j f ;5'1\Jj ~ J5 / • -, 

UTCI0,14a CJie)(yeT, qro ~ )(O.I::KHa CO,n;ep:m:aTb HeiTpk1B0,1411MYIO I10,14CVICTGMY 

odpa3yDI.l{MX, TaK KaK ~0 -K•)Hequa, a 3TO npOTHBOpetzHT HaCJie,n;CTBeHHO~ 

npMB0,14HMOCTH. Harne rrpe,n;ITi)JIOJICeHHe HeBepHO 11 Il03TOMY Ha~,14eTCR Ta

KO~ 3JieMeHx jc t-~'\Ji: , 'ITO jJ -=f(jj' \j~) . Cne)loBaTeJI1Ho, B 

rpynn e G- , J.r 6 d:J' \dh Jr -= fW./ ljo )+q (q'A)· Ho t1 f-/1 o{!.. ~ ~ fJJ, LJL'i; 

x. e. ~-= {'(AU I../). IlonoMy J 0 "'/ (clJ'Ija )+ (( rlJ,Ut.:} "'{(/dJ 'u!.J 1ft) 
( T aK l\a.K j f f J/ \ dJ D ) • 

llraK, naMH ,140Ka3aHo rrepBoe yrBep:m:,14eHue JieMMbl. )lJIR ,140Ka3a

reJibCTBa BTOpOrO ,140CTaTOliHO ITOKa3aTb, liTO IlpRMOe CJiaraeMOe 

B-= 1 tl} -~-·I t'1(·-· r t; Gj} ' oc pa3yiOII{He KOTOporo CBR3aHhl COOTHOllleHllflMH 

flO), OdJI~aeT HaCJie,nCTleHHO rrpHB0,14HMO~~·~· • 

)le~crBwreJfoHO, H3 coorHomeHHii ( IO) cJie,nyer, tzro ,nJIR JIDObiX 

)(BYX 3JieMeHTOB ~~ U t Yvz 1 
( h1 ~ f!! 1

) -t: :: f2147 H .vt/111+-l.·-- /1.n,' ~m/ (II) 

'.Ca.K KaK rpyrrrra B He c KoHeliHhiM tzHCJIOM odpa3yiDII{MX, ro JI;ooaR d' ~. 
B , co,nepxamaRcR B J~-t;_--_ L;o -clieTHa H rrpuBo,nHMa, B B11.n;y cooruo

llleHuii (II). 

HTaK, B -OOJI~aeT .:IacJie,n:CTBeHHO npHB0,14HMOH r S'. • 

HpHMeH.H.H JieMMy I, 10JiytmM, liTO H G/A ooJia,naer HacJie,14CTBeH

HO rrpHB0,14HUOH J-S .. Ocraerc.H rrpnMeHHTb I. 
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JleMMa 4. Ecmi adeJI3Ba rpyrma de3 Kpyqemur oc>Jia.naeT CBo~c:n

BOM (P), TO OHa He CO,ll;epXHT 3JieMeHTOB deCKOHetiHOM B~COT~. 

)J.oKa3aTeJI.hCTBO. ,Uonycr11 .r, qro rpynna G -oc5Jia.,n;aeT CBOMCTBOY (P) 

"M G 3 a i o , r,ne T( t1 )7 H (4)-=- ( -£, ;, .. ,-R.,, ... )M /?k= co npM HeKoro-

poM p" ::: f , ro ecTb Hp ( t? )=co • 'l'or,na G/{af-:.?fi, r.ne g ~ C (r) 
O~Jia,n~eT CHCTeMO~ Odpa3yiD~HX C COOTHOilleHHRMH (THTia (IO)): ~-f~~~. 
fJ- ;/J£,-=: 0 ~---
~" I 7 / • 

IIoaroMy, BBH,ny JieM~Ahi 3, 3a.KJIDqaeM, qro G oc5Jia,n:aer HacJie;J;cT-

BeHHo npnBO.D;HMOM CHCTeMOH oc>paaynmHx. A axo npoTHBopetiHT ycJio

BIH:l JieMMhi. 

J!eMMa j. BCJIIII rpynna de3 KpyqeHHR OdJia,naeT CBOMCTBOM (P}, 

TO DHa KOHeT.JHoro paHra C'o { Q). 
loKa3aTeJibCTBO. ~onycT~M, tiTO rpynna CJ -6e3 KpyqeHHR, odJia.naeT 

CBO~CTBOM (f) H ee paHr deCKOHeqeH • 

.PaCCMOTPIIIM waKTOp-rpynny G/fG (r.ne p -npOH3BOJibHOe npoc

TOe l!JIICJIO). llpe.D;TIOJIOJIGUJ., T.JTO "'OHa _ HMeeT KOH8tiHhiH f -paHr 'Zp (a;ts;, 
0 !-tzf t. 00 • Tor.na G;/&!={ of t~f {~~'tf(CifCl}. CJie,noBaTeJibHO, 

npH moO oM Bhldope npe.nc'l aBHTeJieti (2 f !r: 0--:.~;·-; 11) C =It;;' .. ,("':> pC }. 
UHhiMH CJIOB8..MH, ,ll;JIH JII06CJO 3JieMeHTa j f (} H ,ll;JIR JIIOOOrO k 7 0 

cnpaBe.D;JIHBa 3aiTIIICb J=:~f:;C~-t-fJK . Tor.na B t;PaKTop-rpynne 

G j/ £:/·· 1 t"t f JID6o~ 3Jie~~T HMeer decKoHetiHYD BhiCOTY no f . llYCTh 

0
-1 tF f ~/{{,;"··;/"' f , H?(tF)= tJO ,H ~ t-C//1/~·-·;t~j Tair.He, tiTO 

?X,:::{( 
x,- 7 x,:::. 6 
-x<-..:: p fx :or l5 _ 

Tor,n:a rrpH JII060M Bw5ope npeACTaBJIITeJietl x,· E Xc H a f [l, B ¢aKTOp-

rpynne C =- C!/ft:~···,tn;t< J co,nepXHTCH no,nrpynna { Z:) · ·· J ~;-::~ --5---, 
r,n:e Xi::: X: +4t,/··dt./J.f:. npHqeM ~ Z, J ·-·) £cJ ··- J ~«teo). 
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lrpHMeH.fiB JieMN.Y 3, Mbl npMx o~I1M K rrpoTHBO peqkuo c ycJIOBHeM JieMMH. 

HoKaxeM, qTo M npM y ((:;fC)~ ~o rpyrrrra G raKJKe oOJia~aer 
HdCJieACT.BeHHO _:rp.trBOA!1l.Wll J · g · • 

llycT:o [ t). J .. fll -oecKoueqmJiti 6a3MC C/f(]. BH6epeu B Krur,n;oM 

KJiacce fA no npe,ncTaBMTeJJ 10 t). (: i. (r. ri1). 1110r~a CMCTeua [ t;. ]>.fA 

mure~Ho He3aBHCI1Ma B G . Kpoue roro, G ={[~;.Z..t:/L }GjM 
[ (;. ];. fil S (r t).J ;<ffl) Up G (12) 

11ycT:o [ R~J,Po-cqerHa.fi no,rcHcreua B [ .f;.]Atll· 
? 

Udpa2yeu :.ureMeHThi ~l~ : 

-It I ~ p 6'1 p ( J:j) 
It '2. -::: 6, -f I> 2. 

I -Jt~;;; ~tl(- pt/.(n __ - .._ 
B C;f () MM cooiB-eT-C-TB:'IDT aJieMeHTbl /c· = (c·_, (c'= J, ~~·), ~~::: 0. 

CJie~oBaTeJI:oHo } 

G-= i ff .. J~) ({-t~J)IfiL)\Ctzipo' pC cr4) 

II [ --t.;]; f:H, [ ~; ],"',) ( (!) J~ ffl \ C£',· ].~) u F G"" 
llycT:o ,L{t?u~-== B H /-/::~~~:f. Tor~a B/H~C(P% liycT:o 

H,-= {H) (C ~:·];. t-a)\[i·l1. Tor~.i G~/ fb -=> {IS, H, ~ /H, ~ B/H ~C(pj. 
{.;JI8,I(OBaT8JihHO, 

G/H,=/BIH,~/H, + W/lil (~j) 
fr aK KaK G == .f H, 1 B ) f C J H p ( { B, M T //-0 ) = { B, 1-/, f /l-f, , To 

G/H,::: { pC;H' ~/H, (16) 

uoaroMy 'vJ jH, c { pC, H,) / !1, u W= {[u..to]u6 UH,f - - -
r,I(e Wo f: p G ( cf f 6) ( I7) 

rrenep:o llOCTpOI1M HacJie,nCTBeHHO npi1BO,IU1MYIO I·~ c . 
U6pa3yeM GJieMeHTbl t,-->f = fIt+! (r:= /, ?.,··· ). 

TOr,I(a, BBl1,II.Y cpopMyJI (15), (16) H (17), {):: j(l)j 
r,I(e ;}; ~ [ -fo: ],10U({~;.);. {-_;~ \[ #J1/0 )U { ti·'~}/'0 U { rzJJ] J f:-/.'J ( l~) 
,UeticTBHTeJI:oHo, H1 -= { [ ~ J (K)

7 
([ tA "L 0)) [ tc.-7/XJ} ~ H::: 1 {-d,] t<>} 

:JJieMeHTbl -:ft-~ (i =1,2/-j(C;Ifl,nepexo~.fiT B t:~=rf'c.~ , Il03TOMY 
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B c /ff, : .[c t{J ~} :::- {i?J/!1 J/Hr • M, HaKoHeU, 8JieMeHThr U"rr ( Jf(j) · 

nerexo,n;RT B 'U/J (:-~//-!; , Koroph!e rropoJK.n;aKJT ,IJ;OITOJIHMTeJibHOe K {E,H~~/H1 
CJiaraeMoe ~/1" . 

Ta.K KaK [ £(]1r.o U [iJJ ~/z f@, TO BBM.IJ;Y COOTHOIIIeHHR (14) 

[ 
jJ. 7 A? c /) 

_ "17-v '2- 0 tli (): 

3JieMeHTH [ -lz>i-Jt' :a [lJd ]Jf~ B:uc5paHu Ha.MMI_TaK, 'ITO G/4~ 
(19) 

-.::.1fi'(lpo U [zJrr7~t-!J ~' I1pMtieM, TOJibKO GJieMeHThr [ -t~ ~ ],»o ITOpOilC)l;aiOT rrp.m.IOe 

CJiaraeMoe i Bl H! r/H/~C{f/. OTCIO.n;a MH 3aKJIIOtraeM, t!TO JI:J6a.H l10~CKC
TeMa c~IcTeMhl {i) , KOTopas: rropo:~K,D;aeT G , .n;oJIEHa co.n;epRaTI> 6 ecKo-

HetiHOe MHOJKeCTBO 3JI8MeHTCB ~ * • 
liOKaJKeM, 'ITO;/) HaCJe,n;CTBeHHO I1pl1BO)l;l1Ma. 

IIycTb ;/:/C dJ I1 {J/} = ~ cl)J. 
Tor,n;a BBl1,D;Y ( 19), [f.: 7

2
vo ( ;1/. 

CymecTByeT KOH8tiHOe MHO:ll:eCTBO ;;)o C J) 
1 

, TaKoe, "4:TO 

J, t-~ClJJf. 113 CKa3a.HHoro Bliiiie CJie,n;yeT, "4:TO dJ 1\(JJoUU/)o;rr,epYS.MT 
cqeruoe MHo!ecTBo aJieMeH::oB //' .nycn 6:, , ~In f :lJ' \ 

\ (2JoU[.JL]2 } { h< fh). Tor,D;a ~h~= ?nt-h-(;: + -t 
r.n;e -h f:- /-1-:2 {---·) lzl) .--·} ~ { JJo u rtzJ;} 
0TCID)(a CJie)(yer, qro -t,~ '/ {c;or 1 t,-.). 

HaMH .n;oKa3aHo, trTO :1poM3BoJII>Ha.H rro,n;cMcTeua ;/) 
1

{" JJ, {;z/f = C, 
llpl1BO,ll;l1Ma, T.e.~-HaCJie,D;~TB8HHO I1pMBO)J;l1Ma. 

Ho 3TO rrpoTl1Bopetil1T ycJI0311ID TeopeMhl. 

TeopeMa 4. Cpe.n;l1 rpynn 6e3 Kpy-qeHl1R CBOHCTBOM (P) uoryT 

06Jia,n;aTb TOJihKO CB060)J;Hhr3 rpynrrhl KOH8tiHOrO paHra. 
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,ll.OKa3aTeJI:&eTBO. IlyCT:& rpynrra 083 KpyqemlfH OOJia)(aeT eBOtieTBOM 

(P). ~for.n;a, BBM)J;y JieMMbl :. , reo ( Q):: ~ l~ Ha oeHOBaHMM JieMI.m 4 

3a.KJII0'4aeM, '4TO G He eo.n;e PJEMT :3JieMeHTOB Oee.KoHetmo.vl BhleOThi. noxa-

XeM, '4TO Bee ee :3JI8M8HThi MM8IOT HyJieBOR TMD. 

rryer:o C-1- ttlo 11 7(a)l(o,O;··-). Tor)J.aH(a)=(i;lz,'-·), r,11;e 

£io .n;JIH 
. 

etJ:eTHoro MHOJKeeTBa HH,ll;eKeoB t. • CJie.noBaTeJI:&Ho, 

{a }*/(a} ~ f C ( p/c') (20) 
z::.1 

f,l{e fi i !j· npM i i ). H Ki >O )J.JIH etJ:eTHOfO MHOJKeeTBa MH,ll;eKeOB t 

( L. rwc~s [s ], p.1~9). BJIOACMM a, H HeKOTOPYIO MaKCl1MaJI:&HyiO JIJilH8HHD He3aBM-

eRMYD eReTeMy rpyrrn:u • • 

a a, tt2 . --- 1 ah.-1 
1 I I 

'lor,D;a G /(~()'; ... , ~jrreplw;cMtJ:eeKa.H rpynna, y Koropot1 eqerHoe 

WIOJKeeTBO HeHyJieB:UX npin.mpHh!X KOMIIOHeHT • 

.ueneTBHTeJI:&Ho, G j(t~, Cl,~---- ; t?n-t f :::::> ~ 
~ {{at I (lt;'--- r tln-}/{a,Q,;'--- Jfn-} ~ fa}*j{af (\., f;C{pt) (eM. 20) 

~llosroMy G /{a, a,;"·;f?.j.~omr:.Ha eo,n;epxar:o np.Huoe cJiaraeA;:oe 

B'.::?C(p//) (r.n;eR-=1-P.;, nputf://)O>K(/0) Koropoe, KaK noKa3aHo 

B Jie~e 2, OdJia,naeT eHCT ~MOH OOpa3yiD~HX [ lJ,DOe eOOTHOlli8HHi1Mlf 
- I(' -t = f: 2 f?_ 2 t). 

- 1(1 -
{z :::: S ~:s b:J 3 t3 I r:. (e1~.(6)) 
t~-- ~- -l~-~~~ ,;:~~t:~, 
----------

ITpMMeH.H.H K STOMY eJiyqaro rreMMy 3, noJiy'4MM, tJ:To(; .noJIRHa odJia.naT:& 

HaeJie.n;eTBeHHO npvrBo,n;MMon;~. 3ro rrpoTHBopeqvrr yeJIOBHD. llosrouy 

Bee SneMeHTbl )J.OJIEHhi HMST:& HyJieBOR THI1. 

Tenep:o noKaxeM, tJ:Tolr-eBodo)J.Ha.H rpynna paHra~. 
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ITycT:& a,, a~ I\--- I tln, -M.lKCHMaJI:&Haa JIHHeHHO HesaB~C~Ma.Fr CVICTeMa 

311eMeHTOB G. PaccMoTpMM cepBaHTHYID no.n:rpyrrrry {a,1 ----,Cl,_f*' C (} . 

<I?ax:rop-rpynna G-::: G11a,,-- ,tln-j""-rpyrrna des xpyqemui paHra I. 

llyc:r:& fL.-= tl.,+{Cl,1---,an-,k· E~JIM MH noKaJKeM, q:ro T(~)=(o,o,01 ---), ro 

ITOJIY"llHTCH, q:ro ~deCKOBe~HaH nHKJIHqecKaH rpyrrna. 

llyc:r'b T(ctr)f. {o. o.o, · ·-· ) • ·ror .n;a H(ti) =- (iu i,_J ---- · ) r.ne-JIHdo 

Bee ~ftJO H cpe.n;H HHX cqe rHOe MHOXeCTBO HeByJieBllX JI~60 ~~=CO XOTH 
""' 

6!i ,ILJIH o,n;Horo i. Tor.n:a cXa:J~It(p,t(~)' T.e.G/{o:JJI~6o COAep--
,:., J 

l!:HT rrpsuoe cJiaraeuoe THn :1. C (~po}, JIH6o cqe:rHoe MHoxec:rBo cJrarae-

wx r.n:e/,. OTJIMtiHO o:r HYJIII. Ho G/{~/= {C/fa,,.-~,tln-tf_x.)j{~}= 
=:{ C/{ fl,/---, t2""f" )/(ft?,J?, 1 ---- A-JJ.j{ a, , ... ,ah.,f,.) . 2: 

~ G I {an I fa/)·--- ,fl~-1}* f A.. 

- ( G /{a., Q, '·-· ;fl n-1 f)/( {a, I fa, I ... ,ffn-1 j* J /( {(;,/{,I ·-I fln4 0 
llo3:rouy nepHO.D:HtzecxaSI rpynna G / (a,/lzJ ----; t/1 JIHdo HMee:r Heorpa

HHtieH~D npHMapHyD KOMDOBeHTy, JIH60 co.n;epJKHT IIpSIMOe CJiaraeMoe 

THna _/ C(p.: ~,) , r.n:e o L Sr. < tx:> , a p~ -pa3JIHqHue npoc:r1:1e q~cJia. 
B 06~~~ CJiyqaRxG/{Cft/·-/Jn.f .D:OJIXHa HMeT:& HaCJie.n;CTBeHHO rrpHBO.lJ:HMYIO 

J·~· C.ne.n;oBaTeJI:&Ho, Hli~oJixaa HMeT!l cHc:reuy oc>pasyromHx TaKoro 

THna (JieMMa 3), a 3TO TifOTHBopeqH:r ycJIOBHD :reopeMH. 

Mu rrpHillJIH K 3aKJIDq€HHD, "liTO 

T(Gj{a,,~--·,t?~~-}~) = (c,o,tJ/ ----·) 

:r. e. G j,(Clt; .... Jilf-'f* -ruu<JIHtiecKas: ~pynna c>ecKoHeqHoro nops,n:Ka. 

CJie,aoBaTeJI:&Ho, 
G ::: f g, f -r { Q I ) • --- I Q ~-I } ~ 

r.ne {a,/···,Cin-J~ .n;omma o6JIEJ(aT:& cBo£icTBOM (P), Kax npsMoe cJiarae

uoe rpynnhl c :reM :ace cBo~:c:rBo:u. 
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Teu xe cnoco6ou uu MoxeM .noKasaxh, qro 
- {a f I ..• /1, ., }.:l- = I(),) ... J t( n -2 ) + 4 e 2. ~ 

noxa He noJiy\lHM pasJloxeHHH 

G :: { f, ~ t- ~ g rz f + "~' + { £ ~ f =: ~ 
YrBep~eHHe ~oKa3aHo. 

H T • .n., 

CJie.ncTBHe I. l'pynna des KpyqeaHJI o6JiaAaer cBoUcrBOM (P) 

(r.e. npt~n~.nex:ar JJeu) o,c;o) ) ror.na H roJihKo ror.na, xor.na oHa 

- cBo6o,nHaSI rpynna KOHe,tHoro paara. 

CJie,ncrBHe 2. EcJIH CJ!ema.HHaR rpynna G = T + J , r,ne T -nepH

o,nHqecxaSI rpynna,J- rpynna des xpyqeHHR, o6Jia,naer cBottcrBoM 

(P), roT -orpaHHtleHHaR ::-pynna, J- c so6o.nHaSI KOHeqHoro paHra. 

~eACTBHTeJihHO, eCJIH (; 06JI~aeT CBO~CTBOU (P), TO no 

newe I, T H J raiOK:e o6JiaAaDT cBoltcTBOM (P). 

Y. 0 cMemaHHUX rpyn Jax KJiacca [)) ( IJ/, 0, O~ 0) 

Teopeua 5. Cpe,nH cuemaHHax rpynn KOHeqHoro cBo6o,nHoro paH

ra ('lr,) CBO~CTBOM (P) MOryT 06Jia,naTh TOJihKO rpynnhi BH,na 

T+:~ 
r,ne ll -orpaaHqeHHaSI nepHo,nHqecKaSI rpynna, a ~rv cBodo.nHaSI 

rpynna KOHetlHoro paRr a ( o < n ~ oa) • 

noKa3aTeJILCTBO. ilyCTh LT OdJia,naeT CBOtlCTBOM (P) H 

?o{G}:: h. ..., o • Tor,na nepHo,nHqecxaSI qacrh fc G .noJixHa dh!Th 

orpaHHqeHHoa. nonyCTHM, qro ~ He orpaHHtleHa. 

!JIH JID60tl M8KCHM8JI~HOtt JIHHettHO-He3aBHCHMOn CHCTeMU 

a., I Qt. ) ---.I ah - 3Jie:u:eHTOE rpynnu G cpaKTOp-rpynna Gj/O,;····JI,j 
-nepHo,nzqecKaSI rpynna. 
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u no3TOMY He orpaHH'tleHa. CJie.n;oBaTeJI~Ho, no Teopeu:e I C/ .( QJ; ... ,I/11 f 
){OJI~Ha oClJia,n;aT:b HacJie.n;cTHeHHO npkfBOAHMO~ i·~· kf G , B CBOD 

oqepe.n;I>, .n;oJixHa oClJia.n;aT:b cHcTeMon TaKara TMna (JieMMa 3). 

i!Ta.K, Mbi Ilpl1mJI11 K Il)OTHBOpe'tlHD, rrpe.n;ITOJIOJ!CHB, qTQ rrepMO,IJ;I1tieC

KaR qacr:b T -He orpaHH'tl 1ma. CJie.n;oBaTeJII>Ho, rpynrra kfMeeT rrpRMoe 

pa3JIOX€HH€ 

OcTaeTcH rrpMMeHRT:b cJie.n;crBMe 2 113 xeopeMH 4. 

TeopeMa 6. ECJI11 CMellaHHaH rpyrrrra ~ OClJia.n;aeT CBOMCTBOM 

(P), To G:::: T+- Tn , r.n;e T -orpaHR'tleHHaH rrepMo.n;nqecKaH rpyrrna, 

a ~ -cBoClo.n;Haa rpynna KOHetiHoro paHra. 

noKa3ateJI:bCTBO. KaR CJie.n;yeT 113 Bhlill€CKa3aHHOro (cJie.n;cTBMe 2 

reopeMH 4 H TeopeMa 5), .n;ocTaTO'tlHO paccMoTpeT:b cJiyqan, Kor.n;a 

rpyrrna l1M€eT CleCKOHe'tlHHP. C!90ClO,IJ;HH~ paHr ( 70 (Q) ~ .1\;
0 

) 

H ee nepMO,IJ;H'tleCKaH 'tlaCT!. ,- He orpaHHqeHa. nonyCTMM, 'tlTO TaKaR 

rpynrra OClJia.n;aeT CBO~CTBCM (P). 

Hs YCJIOBHH 'l;,({;/f)){(ocJie.n;yex, 'tlToG Ll_UHKJIH'tlecKaH rpyrrrra 

/6/. lliiWL11 CJIOBa.YH, 

G= -tA,B? 
r.ne A H B -npHMHe CJ'lWH nHKJIH'tlecKHX rpyrrn. 

I!yCT:b A~ L{ Q~~ : B-= L {~f. 
~t-Ll ./t-M 

·ror,I(a Jl-=A. Ult2. ' M-= .~t UH1., r,I(e tl;., lj. r T 1Ipl1 ,\ (: .... 1j 
./" t- /11 , a npH A fAz ,/ ~ H2 , 0). 1 ~ f C\T. 
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BBe~eM odosHalieHHH 

t< ~ = [ Ol ). ] A f 1\. ~ ( z -:: 1 ) 2) ) K -= I< I u K 'l. 
. L ~ = [ -t/ ];- E-M~ (c. ~ '·2) , L -= L I u L 'l. 
HcHo, liTO K U L CHCTeMa oopasyi014MX rpynnbl G . TaK KaK G oOJia-

).(aeT cBoMcTBOM (P), To MO:alHO ctnfTaT:o, liTO KUL -HenpMBO,n:MM~ 
g.~.G. M.Ho:m:eCTBO BC8X SJI€M8HTOB deCKOH8liHOrO nopa,n;Ka 3TOa CHCTe-

UI:i K'l U L2 odna.n;aeT cBoi1cTBC·M: G//K'l.UL.~~-rrepao.n.HtiecKaa rpynna. 

llo3TOMY K'l. UL
2
)J.oJixHa · co,I(epl:aT:o MaKCkiMaJibHY~ JIHHeitHo HesaBHCHMYJD 

. cHcTeMy rpynnhl G ~ 

.IJ:eiilcTBHTeJibHO, nycTb f(3 f.l< 2 , L'3~ L'2.. H K3 UL
3 

-MaKCHMaJI:o

Haa JIHHeiilHO H83aBHCMMaS (3 CMhiCJI8 CBOOO,D;HOrO paHra) CHCTeMa B 

no.n;rpynne{K1. UL~f· '11or,n;a ,n;.11a JII06oro sJieMeHTa Jf G Haiil.n;excH TaKoe 

tnt o , liTO mJ f-{K2 UL2. T . Ho AJIH Hero, B CBOJD oqepe,n;b, Ha!1,n:eT-

ca TaKoe rnt; , liTO rn'~~ f {K3UL 31. 
llosTOMY K3 UL3 uaKCHMaJI:oEas JIMHet.iHo HesaBHCHMaa c:vrcTeMa Bceit 

rpynnu G . 
KsULs o6osHaliH1[ qepes S , a(KUL)\ 5 qepes Z • Tor.n.a 

KUL=2US~S 
4>aKTop-rpynna G j{ S} neJmO,n;HtiecKas: H HeorpaHHtieHHaH, TaK :rcaK 

co,n;ep:amx ~ T, S} /S~ T, H H03TOMY odJia,l(aeT HacJie,n;cTBeHHo npHBO,n;H:

MOH CHCT8MOiil odpasy:ro~MX. 

l1yCTb w=r'l~J'J]d't-ll TaKaH j· S • 

B Ka.%,Il;OM KJiacce wo MOXID Bhl6paTb no npe.n;cTaBHTeJiro 

Wof ifo ( J'f!J), r,n;e zJcr C: {zy. EcJIH VJ=Cwd] ~(:1). , TO 

\).JUS cl1cTeMa oc>pasy:romnx G H, Ta.K KaK W c { 2 f, ·a 

s~ suz, xo S fH l.tt/US • 
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l10KruKeM, tiTO HaCJie,IlCTBellfiO ITpRBO,IlHMaSI g, ~, c - W u 5 
ilyCT:b 

. w u ~ ~ w ( () s ( w ? w ') ) / IN; ~ f = G 
TOr,Ila MHOXeCTBY ~/ B ~aKTOp-rpynne (;~~~fcoOTBeTCTByeT 
VJ' - r (}.. G I {sf • CJie,IlO BaTeJI:bHO' Ha1i,IleTCH ?..Jo- f \Al' ) 

?Jo :: J / W / \ 'We-) 
A B rpynne G 3JieMeHT . . 

. ?J,F I ( W'l 'W.J) + s J 5 (: ./ !; f ) s c .$ u w I 
3Hat:mT, t.fJ"=/'(rW~U~)\~!), T.e. 'w'US npMBO,lJ,:vtMa. 

1m npHillJIH K npoTHBopetiMI c ycJIOBHeM. TeopeMa ,n,oKa3aHa. 

ABTop,np:vtHOCHT 6Jiaro,n,apHOCT:b A.ll.MMillHHOn 3a ITOCTOSIHHYD 
' 

noMO~:b, A.r.Kypomy - sa HHTepec K padoxe H ~eHHHe saMeqan:vtR. 
,I 
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