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B uacTomuel'i cTaT&e 113yqaJOTCH n o JI u hi e * IIOJI.rpynnbr aBTOMopqm3-

MOB rpyiiiibl BCeX aBTOMOpcpli3MOB HeKOTOpbiX KJiaCCOB a6crpaKTHbiX rpynn. 

B ueJIHX ynpotueHHH cpopMyJIHpoBOK npeJI.JIOJKeHHfr ycJioBHMCH Ha3biBaTb 

rpynnoH aBTOl\!OpcpH3MOB 3a)J.aHHOH rpyiiiibl He 06H3aTeJibHO rpynny B C eX 

ee aBTOMOpcpH3MOB, a Jllilllb IIO)J.rpynny IIOC.TIC)J.IICH C TeM HJ!li HHbiM CBOHCTBOM. 

CJieJI.yH A. H. MaJihUeBy [3], Mbi 6yJI.e M ua3hiBaTh pa3pelllliMYIO rpynny 

rpynnoii: nma Ai (i = 2, 3, 4), ecJIH on a o6JiaJI.aeT KoueqHbiM nopMaJihHbiM 

pHJI.OM C cpai<TOpaMH, 5IBJ15IIOlUHMHC5I a6eJieBb!Mli rpynnaMH nma 

Ai (i = 2, 3, 4). A6eJieBy rpynny Ha3bJBaeM: 

I) Tuna A 2 , ecJiu on a 11111eer KOHeqJ·IbiH pmu· (Mbi BCIOJI.Y noJI. panroM 

noHHMaeM KoueqHbiii: cneuuaJibHbiH pm1r B CMbiCJie A. H. lV\aJihUeBa [2]); 
2) THna A3, ecJm MaKCHMaJibHaH ee nepHOJI.HqecKaH noJI.rpynna pacna

JI.aeTCH B I1p5IMOe 11pOI13Be)J.CI-IHe KOHeqnoro q"HCJia UHKJ!HqecKHX H IIpHMap

HblX JIOKaJibHO UHKJIWICCKHX (THIIa p00
), a cpai<TOp-rpynna ITO HeH HMeeT KO

Hc'!Hb!H paur; 

3) TIHTa A.J, ecJm MaKCHMaJihHaH ee n epHOJI.HqecKaH noJI.rpynna KOHeqiia, 

a cpmnop-rpynna no Hel'i HMeeT KOHeqHbiH paHr. 

OpeJI.BapHTe.TihiiO JI.OKa)Kel\I TPH BCITO l\roraTeJibHhie npe,a:JimKeHHH. 

00JI. £-CBOHCTBOM HCKOTOpOH rpyiiiTbl 6y_ci,eM ITOHHMaTb O)J.HO H3 Tpex 

CJie)J.yiOiliHX CBOiicTB: a) KOHe 'IIIOCTb paHra, 6) OTCYTCTBHC 3JieMeHTOB KOHeq

HOrO II0p5IJI.Ka, B) HHJ!biiOTCHTHOCTb. 

J1 eM M a I**. f1ycTb ~[ 11 'B - HOpMaJTbHhle JI.CJTHTeJTH rpyrrrrbl <» 
H :J- = ~ n ':!3. EcJTH cpaKTOJ)bi-rpynnhJ <» I'Jl H <»/93 o6JTaJI.aiOT E-CBOiicTBOM, 

TO H cpmnop-rpynrra &;:J- 06JTa)J.aeT E-CBOliCTBOM. 

Ll o K a 3 aTe JIb c T B o. LloKa)KCM yTBep)I{}I,CHHe JTeMMhi }I,JIH E-cBoiicTBa 

a). TaK KaK 'Jt93,'B - ITO)J.rpynna rpyiTITbl &/'B, TO H3 KOHC"LJIIOCTH paHra 

<»!'B CJie}l,yeT KoHe'IHOCTb paHI·a C.U.'B/'B. Ho C.U.'B/'B~'n/'n n 93=~U.'f, no3TOMY 

paHr 'ni:J- I<oHe"LJeH. Ho paHr & 1~ T3K)I{ e I<OHe"LJeH. 0TCIOJI.a C.'IeJI.yeT I<O

HC"LJHOCTh paHra &/U (4]. JlOI<833TCJibCTBO )I.JTH E-CBOi1CTBa 6) TaiWC )KC. 

DpuBeJI.eM }I,OI<a3aTeJThCTBO JI.JI5I t-CBoiiCT Ba B). DycTh <»Nl o6JTa}l,aeT 

u.enTpa:IhHbiM pHAOM, o6pa3bi "LJJieHOB I<OToporo B <» cocTaBJI5IlOT pHA 

~=soC ( 1 c ~~ C · · • C (n=<». 

* fpynna ~( H<t3 blllaeTcH nomwii, ecmr .D:JIH mo6oro ce 3JieMcHTa A n rrpoH3BOJihnoro 

1\CJIOro llOJIOlKHTeJibHOro 'IHC .T!a ll ypa!lneHH e xn =~ A pa3pe ll!HMO B Heii. 

** JJeMM3 3 H3 [6) H!lJIHCTCH HCCKOJibKO 6o.nce CJI36h!M YT!lepiKJ(CHHeM. 
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nycTb (=~anm (rt=O, 1, ... , n). EcJIH Ze C+, AE<D, TO [Z, A]= 
=Z-1A-1ZAe<i8. 3HatJuT, [Z, A]e(,n m, T. e. [Z, AlE~~ u, cJie,n:onaTeJihHo, 

~~+/~~ BXO,UHT B IJ,elnp (f)f;:.. Ho ~~=m H (f) /m 06JJa,n:aeT IJ,eHTp3 JJ bHhlM 

PH.UOM . noaTOMY <fJ/ ;~ = <fJ/i} 06JJa,n:aeT IJ,CHTpaJJbH b!M p51.U0~1. 
JI eM M a 2. n yeTb '2{ - a6eJieBa rrepHO,UH'IeeK351 rpyrrrra KOHe'IHOfO 

panra. Ee.11H T- HCKOTOpa.H ITOJ!Ha.H rpymra ee aBTOMopcpH3MOB, TO OHa 

COCTOHT JIHlllb H3 C,UHI-IHtiHOfO 3JieMCHTa. 

n 0 K a 3 a T e JI b e T n 0. nyeTb A - rrpOH3nOJibHb!H 3JieMeJ-IT l-13 '2l H II
COBOKYITHOeTb Beex rex anTOMOpcpH3MOn 'H3 T, KOTOpb!e oeTanJJ5110T A Herro,n:

BH:tKHb!M. TaK KaK lJHe.no 3JieJVIeHTOn H3 ~ 3<UJ:<1!-IHOfO I10p51}UW KOHClJHO, TO 

HH,UCKe II n r KOI!Cl!el-!. Ho BCJJeJI.CTBHC ITOJIHOTbl r no.n:rpyrrrra II ,UOJI:tKHa 

conrra,n:aTb .c T. YlTaK, nee anTOMopcpH3Mbl 113 T OCTanJI5110T HCllO,UBH:tKHblM 3Jie

MCI-IT A. TaK K aK 3Ji e i-.!CHT A rrpOIBBOJJeH, TO nee aJJeMeHTbi H3 ~ ocTaJOTC.H 

HCITO,UnH:tKHbll\IH rrpH 3BTOMOpcpH3MaX 113 T. 3TO 31IC1l!HT, 'ITO T COCTO'HT J!Hillb 

1-13 C,UHHlilJHOfO 3JICMeHTa. 

J1 e 1\1 M a 3. EcJm rpynrra <D HnJmeTC.H paenmp eHHCM HHJJbriOTeHTHOH 

rpyrrribl '2{ KOI-!ClJHOfO panra e ITOlV!OUJ,biO ITOJ!l!OH I-IHJlbllOTCI-!Tl!OH rpyrrrrbi $, 
TO rpyrrrra (f) HHJ!bTIOTCI-lTHa. 

,[{ 0 I< a 3 aTe JI beT n 0 ITOJJyqaeTe.H HeOOJiblliliM 1131\!eHCl-lllCM ,UOKa3a 

TCJJbeTna TeopeMbi 8 113 [8]. 
T e rrepb 1\Ibi nepeH:,n:eM K 1!3Y4enmo rpynrr anToMopcpu3Mon neKOTOphlx 

pa3p ernHMbiX rpynrr. 

T e 0 p e M a 1. OoJJHa.H rpyrrrra r aBTOMopcpH3MOB pa3pernHMOH rpyrr

IThl <D KOHClJHoro paHra pa3pewnMa. 

II. o K a 3 aTe JI beT no. fpyrrna <D, 6y,n:ytm pa3peWHI\IOH THrra A 2 , o6Jia

~aeT uerrolJKOH rro,n:rpyrrn 

(\)0 = 1 C (f)1 C (1)2 C · · · C (f)n = (f), (1) 

COeT051UJ,CH 113 xapaKTepHeTHlJCeKHX rro,n:rpyrrrr e aoeJICnbiMH qJaKTOpaliiH TH

na A 2 [3]. TaK KaK MaKeuMaJJbHaH rrepTIO)J.HlJCCKaH no.n:rpynna a6eJJenoi1 

rpyrrribl xapar<repueTJ-IlJHa B HCH, TO MQ)!U!O ITO.JlaraTb, lJTO nee 3TH cparnopbl 

JIH60 rrepHO,UHlJCeKHC, JJH60 6e3 Kpy4e!-IH5I. 

4 epe3 Qt 0603H3lJHM eonoKyTIHOeTb Beex anTOMopcpH3MOB, lii-I}!YU,HpO

BaHHb!X B cpmnope-rpynne <D1/&1_ 1 (i = 1, 2, . .. , n) anTOMopcpi13MaMH 

H3 r. CoBOKYTIHOeTb Qt eeTb rpynna, HnJJmomaHe5I fOMOMopcp!-Ib!M o6pa30M 

rpyiiTibl r H IT03TOMY ITOJ!Ha5I. 4 epe3 At o6031Ial!'HM 51}!p0 roMOli!Opcpi-Ioro 

OT06pa)KeHH5! T ~ Qt (i = 1, 2, ... , 1l). 
EeJIH cpaKTop-rpynna <D1 /Cf>1_ 1 - rrepuo,n:uqecKaH, TO H3 JJeMMbi 2 Bbr-

TeKa.e T, 'ITO Qt eoeTOHT Jllillib H3 TO:ti(,UCeTnCHHOfO aBTOMOpcpH311!3, T. e . n 3TOM 

CJJyqae At eonrra.n:aeT c r. 
EeJJH cparnop-rpyrrna (f)1/<D,:_1 - 6e3 Kpyqer-mH, TO nee anTOMopclJH3Mbi 

rrpe.n:eranJJHIOTeH 1\IaTPHIJ.aMH Ha.n: rroJieM pauuoHaJibHbiX tmeeJJ. Kor.n: a pmrr 

(f)1j(f)1_ 1 paneH e}J.HI-IHIJ.C, TIOp5I,UOK MaTpHIJ. TaiOKC pane l-! e,UHHHIJ.C, H rpyrrrra 

Q 1 HBJIHeTeH rro.n:rpyrrrroi:'r MYJJbTHITJJ'HKaTHBHOH rpynnbr pauuoHaJibHblX lJHCeJI. 

BeJJe,n:eTBHe ITOJIHOTbl rpynrra Qt eoeTOHT 113 e}l.HHHIJ.bl, T. e. At= r. EeJJH )KC 

paHr GJ1 /Cf>1_ 1 60JiblliC e,n:HHHIJ.bl, TO BBH.UY eJIC/J.CTBIHI TeopeMbl 4 113 [8] 
rpynrra Qi"" T!At HHJibriOTeHTHa, 6e3 Kpyl!eHHH H KOHelJHoro panra. 



TaKHM o6pa30M, BO Bcex cJJy'laHx cpmnop-rpynnhi T/LJi cyTh noJJHble 

HHJJbiiOTeHTHbie rpynnhi 6e3 Kpy'IeHHH H KOHe'lHOfO paHra. 

flyCTb L1 = Lll n Llz n ••• n Lin. Tor.na cpmnop-rpynna r; L1 = lp BBH.D.Y 

JJeMMbi I eCTb HHJJhiiOTCHTHaH rpynna 6e3 Kpyqemm H I<OHe'lHOro paHra. 

Ka:tK.D.hiH aBTOMopcpH3 M 'P H3 LJ HH.D.YIJ.HpyeT BO Bcex cpaKTOpax pH.na (I) 
TmK.necrBeHHbie aBTOMopcpH3Mbi. flo TeopeMe JI. A. Ka.ri y:tKI-mHa H3 [IO] rpyn

na LJ H'HJ!biiOTCHTHa. 0TCIO,LI.3 H CJJC,LI.yeT pa3peWHMOCTb rpyiiiibl <£>. 
T e 0 p eM a 2. fiOJIHa5l rpynna r aBTOMopcpH3MOB HHJibiiOTCHTHOH 

rpyniibl (l) KOHe4HOfO panra HHJibiiOTeHT Ha. 

,U o K a 3 a T e JJ h c T B o. flycTh 

(2) 

- BepxHHll IJ.CHTpaJJbHbiH PH.D. rpynnhi CD. Ka:tK,LI.biH cpaKTOP s,/;,_1 (i= 
=I, 2, ... , m) co.nep:tKHT Mai\CHMaJihHYIO nepHO.D.H'lecKyio no.nrpynny 

B Ka'lCCTBe xapaKTepHCTH'leCKOH. flo3TOMY pH.D. (2), cocTOHLUHH H3 xapaKTe

p.HCTH'leCKHX no.nrpynn rpynnhi ID, MmKHO TaK ynJJOTHHTb xapaKTepHCTH'le

CKHMH :tKe IIO,LI.rpynnaMH, 'ITO Ka:ii<,LI.b!H cpaKTOp HOBOfO pH.na 6y,QeT JJH60 ne

p!iO)I.H'leCKHM, JJH6o 6e3 "PY'leHHH. flo3TOMY Mhi JI npe.nnoJIO::t!mM, 4TO pH.U: 

(3) 

06JJa,LI.aeT KaK pa3 3THM CBOiicTBOM. 

KaK H npH .u:oKa3aTeJJhCTBe npe.nhi.D.yu~eti reopeMhi, Mbi o6Hapy::t~mM, 'ITO 

JJH60 BCe aBTOMopcpll3Mbl .H3 T HH.U:YU.HpyiOT B cpmnope-rpynne ID1/ID1_ 1 

TOM,l(eCTBeHHbii{ aBTOMOpcpH3 M, JJH60 ::t!\e (KOf,l(a <f>,/ID1_ 1 6e3 Kpy'IeHHSI 

H paHra ;:?> 2) COBOKYIIHOCTb Qi HH)I.YIJ.HpOBaHHbiX aBTOMOpcpH3MOB 5lBJJHeTC5l 

IIOJIHOH HHJJbiiOTeHTHOll rpynnoli KOHe'lHOfO paHra H 6e3 Kpy'IeHHH. Ho BBH.D.Y 

JleMMbl 2 H3 [9} B IIOCJJe,LI.HeM CJJyqae cpaK1 0 p-rpynny ID1/ID1_ 1 MOMHO YIIJIOT

HHTb PH.LI.OM 

(4) 

IIO.l(rpynn, B KOTOpOM B KaM,l(OM cpaKTOpe aBTOMOpcpH3Mbl H3 Qi HH.U:Yll.HPYIOT 

TOM,l(eCTBeHHbiC aBTOl\WpcpH3Mbl. 3aMeTHM, 'ITO BCe 'Hi - HOpMaJJbHbie ,l(e

JIHTeJIH B ID. 
3Ha'IHT pH)!. (3) MOMHO BCer.l(a YIIJJOTHHTb TaK, 4T06bi HOBbiH pH.U: CO

CTOHJI H3 HOpMaJJbHbiX ,l(eJJHTeJJeH rpynnhi (l) H BO BCeX cpaKTOpax KOTOporo 

aBTOMOpcp!i3Mbl H3 r HH.U:YU.HpOBaJJH 6bi TQ)K,l(eCTBe HHbie· aBTOMOpcpH3Mbl. Ho 

TOr)l.a no Teop eMe Jl. A . KaJJyMHHHa [IO] rpynna r HHJ!biiOTeHTHa. 

T e 0 p e M a 3. floJJHaH rpynna r aBTOMopcpH3 MOB pa3pewHMOH rpynrrhl 

ID THna A.t HHJJbiiOTeHTHa, 6e3 KpyqeHHH H KOHC'lHoro paHra. 

,U 0 K a 3 a T e Jl b C T B 0 IipOBO.l(HTCH MeTO,LI.OM, B OCHOBHOM I!pHHa,LI.JJeMa

LUHM ,U. M . CMHpHOBY [5]. 

I. flycTh IJ.eno'lKa rro.nrpynrr rpynrrhi ID 

1 =(l)0 C <Dt C ID2 C • • · C (l)n=(f; (5) 

HBJIHeTCH U.€IJOtJKOH xapaKTepHCTHlJ&KHX IIO.l(rpynn C a6eJJeBbiMH cfJaKTOp8MH 

KOHClJHOfO paHra H KOHClJHOll nepHO,LI.H'leCKOll lJaCTb!O (MO)!{HO ClJHTaTb B ,LI.3Jib

HeftweM, 'ITO KaM,l(biH .H3 cfJaKTOpOB 3TOH u.eiiOlJKH JJH60 rrepHOJJ;H'leCKHll, 

.rm6o 6e3 Kpyqe HHH) . CymecTBOBaHHe ee BbiTeKaeT H3 cJJe.U:CTBHH r eopeMbl 3 
pa6oTbi [3]. Ec.rm qepe3 W o6o3Ha'lHTh coBoKynHOCTh Bcex rex aBTOMopcfJH3-
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MOB 113 F, KOTOpbie OeTaB.TJ5110T HeiiO,ll,BmKHb!MI1 3.TJeMeHTbl K3)!{,ll,Of0 113 cpaK

TOp-rpyrrrr <f>1j(f),_1 (i = 1, 2, ... , n), TO (/)- HOpM3JibHbiH ,D,eJII1TCJ!b B F. 
4 epe3 (/)1 0603H3qi1JI! eOBOKYIIHOeTb Heex TCX 3BTOMOpqm3MOB 113 (/), 

KOTOpb!e OeTaBJI5110T HeiiO,ll,BI1/KHbiM11 Bee 3JieMeHTbl 113 IIO,D,fpynrrbl (5;1 • 5JCHO, 

'ITO W1 - HopMaJibHbiH ,D,eJIHTeJib B (!) H 

W = Wo ::> W1 2 · · · :"") w,_1 :"") (!),. = 1. (6) 

cDai<TOp-rpynna ([j1_ 1 /W, H30Mopqma rpynrre TCX 3BTOMOpQJ113i\WB <f>1, KOTOpbie 

HH,D,YUHpyiOTCH 3BTOMOpQJ113M3MH H3 (/) 11 KOTOpbre OeTaB.7!5110T HellO,D,BH)KHbiMH 

3.TieMeHTbl H3 (f)i-1 11 CSJ,/ffi,_l. TaK K3K nee cpaKTOp-rpyrriibl w,_ j(/J, B 3TOM 

OTHOII1CHH11 O,ll,HH3KOBbi, TO Mbl paeeMOTp11M IIO,D,p06IIee J!Hillb O,D,HY H3 HI1X, 

a 'IIMCIUIO Wn-lfiTJ,.= (/),._1• 

2. DoKa)!<CM eHaqaJJa, qTo pm1r (1),._1 KOHeqen . .[LJIH 3Toro rrpe,D,eTaBHM 

¢aKTOp-rpyrrrry <f>/CSJn_1 B BH,ll,C B03paeT3IOW:Clf IIOeJie,D,OB3TCJ!bHOeTI1 

<f>,._l/<f>n-1 C 'll,/CSJn-1 C 'l{2f(f;,._l C ' ' ' (7) 

no,D,rpynrr, r,D,e K3)K,D,a5I ~h/ffi,._ 1 IIMeeT KoneqHoe q11e.1JO o6pa3yiOW:HX Akt. 

Ak2 , ••• , Ak, qTo B03MmKHO B eHJIY KOHeqHoeTH panra <f>/ffi,._1. 3,D,eeb r

panr noeJie,D,Heii cpaKTOp-rpyrrnhi. DyeTb Akr, Ak2, ... , Akr- HeKOTOpbie 

npe,D,eTaBHTCJIH 113 (f; eooTHeTeTBYIOW:HX KJiaeeon. Orrpe,D,eJIHM npmwe npo

H3Be,D,enHe 

'j3 = <f>,._l X <f>n-1 X ... X (f),._t 

T 3K3CMIIJI5IpOB IIO,D,rpyrrrr ()) 11_ 1 If OT06pmKCIIHe 

q:>._ (Aki 1Akt, Ak2 1Ak2, ... , ..-tb?Ak'r) 

3JieMeHTOB q:> E (/)"_1 n 'll, KOTOpbiM noJib30BaJie5I ,U. M. CMrrpHoB B enoeil: Bbi

llleyKa3aHIIOH paoOTC. 3TO OTOopa/KCI!He rpynnhi W11 _ 1 B rpynrry 'j3 5IB.TIHeTe5I 

fOMOMOpcpHbiM, 5I,D,p0 KOTOj)OI'O 0003HaqHM qepe3 lJ.>k· 5le110, qTO 

(/)n-1 :"") lf512_ lp~ :"") •.• ' n q>k = (/J,. = 1. 

TaK KaK panr CSJ KOHeqen II, eKa)KeM, panen (!, TO pam· ffi 11_ 1 < f!, a noToMy 

paHr 'j3 < r(! < (!2. 

fpynna (/),._1 aoev1ena (TeOpCMa 1 H3 [1 0]), Il03TOMY If Bee cpaKTOp

rpyiiilbl iP,_1 / 1l\ (/? = I , 2, ... ) a6eJICllbi. OnH )Ke , 6y,D,ytm H3oMopcjJHhi 

IIO,D,rpynnaM rpynnbi 'l), KOTOpa5I HMCCT TI111 A 1 H KOI!ClJHbiH paHr, eaMIJ 

HMCIOT THII A4 11 KOHeqnhJii pm1r < fl. 
BnHJW Teopel\Ibl 9 H3 pa6oTbi A. 11. MaJihi.I,ena [3] KoHeqnhie no}J.rpyrrrrhi 

pa3peUIHMOif rpyniibl TI1Ila A 1 HMeJOT Il0j)5I}l.OK, orpaHiiliCH!Jhiii HCKOTOj)bll\l 

<lJHKCHponaiiiJblll! l!IIC.l!Oi\1. T103TOMY H nee w,._1f1IJk (!? = I, 2, ... ) 13 J<a

qeeTBe MaKeHM3JihHbiX 11Cj)HO,ll,J1l!CCKHX IlO,D,rpynrr HMCIOT IlO,D,rpynllbl, 110j)5I,D,OK 

KOTOpbiX orpanHqeH qneJioM N, ne 3<1B"I!C5IUJ.HM OT !?. 
EeJIH l)k= W11_ 1 j'J'i,, TO qnc.no HenepHO,ll,HqeeKHX cpai<TOpOB HCKOTOporo 

nopMaJrbnoro pH,D,a rpyrrnhJ fJk e cpmnopa~'>IH parrra I ne 3aHHCHT OT erroeo6a 

IIOeTpOCJIH5I T3K0f0 HOpMaJibHOfO p5I,D,3, qTo Henocpe,D,eTllCHHO eJIC,D,yeT 113 Te

opeMbl illpeiiepa. l-IaqJHl35I e HCKOTOporo HOMepa f? = [ HaeTyllHT eTa6.H.JIH33-

I.I,H5I 3Toro qneJia. 3na'I"HT, }I.JI5I I? )> l nee IJJtf I[Jk+I eyTb nepHo.nnqeeKHe rpynnhJ. 

Cpe.n:H 1Pl' 1J'L+1,. • • HMCCTC5I JIJHIJb KOHCtJHOC tJHe.no HC eonna.naiOill.HX, n6o 

HHalfe, B3HB ,D,OeTaTOqJ·IO oOJ!biUOH HOMep /? = !1, 1\lbl IlOJlYtiHJIH obi nepHO.D:H

qeeKyiO IlO,D,rpynny I[Jlf 'PI, B w,._1f'15[, eKO.TJb yro.n:Ho 60.7lblll0f0 nopH.n:Ka > N, 



qTO HeB03MO:>KHO. 3naqHT, HaqHH351 e HeKOTOporo HOMepa k = [z, Mbl HMeeM 

IJ\ = lJiz,+1 = ... = (/),. = 1. CJie,n:oBaTCJlbHO, t])·~-1 = t])n-1 / (J)n ecTb 

a6eJieBa rpyrrrra KOHeqHoro panra, rrpHTOM nma A4. 
3. 1-Io 3TO )I(C paeey)I<,O:CI-!HC rO,Il;l!TeH )I,JIH Be ex W,_1/ (/)I (i = 1, 2, , .. , n). 

0TeiO,n:a eJie,n:yeT, qTo (/) HMCCT KOHeqHbiH paiir. BMeeTe e TCM H3 TeopeMbl 

JI. A. KaJiy)KI-uma [10] eJie,n:yeT, qTo (/) -- HHJibiTOTCHTHa. 

4. <l>aKTOp-rpyrrrra Tj(J)= lfJ, KaK roMoMopcpHbiH o6pa3 nomwif rpyrr

rrhr T, ITOJIH351. 

IloKa)!<eM, ;J.aJiee, qTo 1P - HHJibiTOTCHTHaH rpynna Koneqnoro panra. 

C 3TOH ll.CJlb!O 33MeTHM, qTO K3)K,O:bii1 3JICMCHT 1/J E lfJ HHJJ:Yll.HpyeT B cpaK

TOpax (f)1j(f)1_ 1 (i = 1, 2, ... , n) pH,n:a (5) 3BTOMOpQlH3Mbl, eOBOKYITHOeTb 

KOTOpb!X eoeTaBJIHCT rpyrrrry Q1. floeJIC,O:I-15151 - ITOJIH351, HHJlbllOTCHTHa H KO

HetiHOfO pam·a, KaK 3TO H 6biJIO TIOKa3aHO rrpH ,O:OI<333TCJibeTBe TeopeMbl 1. 
IlyeTb L11 - n,n:po ro!lwMopcpHoro oro6pa)!<CHHH lfJ ~ Q 1• Tor,n:a Pj.d,~Q1• 

EeJIH A= A1 n .d2 n · · · n Ll,., TO Ll eoeTOHT JIHlllb 113 o,n:noro e,n:HHHq

Horo 3JICMCHTa rpyrriTbl 1-Ji, 1160 3JieMeHT 1/J E A 'HHJJ:Yll.HpyeT BO Beex cpaKTOpax 

<fJ1 j<fJ1_ 1 TO)K,O:CeTBCHHb!C 3BTOMOpQlH3Mbl. 

BnH,n:y JieMMbi I rpyrrrra 'P/Ll HHJihrroTeHTHa, Konetmoro panra H 6e3 

KpyqeHHH. 

flo3TOMy rpyrrrra T rrpe,n:eTaBJIHCT eo6oi1 paeumpe1-me HHJ!bTIOTeHTHOH 

rpymibl (jj KOHCqHOrO panra e ITOMOUI,b!O ITO.TIHOH HHITbiTOTCHHIOH rpyrrrrbi lJI 
KOHeqnoro pmrra. f-lo TOr,n:a H3 JICMMbl 3 eJie,n:yeT HHJibiiOTCHTHOeTb H KOHeq

HOeTh pmrra rpyrriibl T. 
5. 0eTaeTe51 IIOKa33Tb, tiTO rpynna r 6e3 Kpyqer-IHH. 

Jb IIYHKTOB 3 H 4 H3eT051UI,Cf0 ,O:OI<33aTCJibeTB3 eJie,n:yeT, tiTO rpyrrrra T 
HHJibiiOTCHTHa H THrra A 4 • Ho, 6y,n:yt~H rroJII-IOH, mra eo,n:ep)KHT nee 3JieMeHTbi 

I<OHCtiHOrO IIOpH,n:Ka B IJ.Cl-ITpe [7], rrpHqel\I OHH eoeT3BJIHIOT ITOJIHYIO rro,n:rpyrr

rry, KOT0p3H TaiOKC THII3 A .~, qTO B03MO)!<HO TOJibKO B TOM CJiyqae, KOr,n:a 

rroeJie,O:HHH eoeTOHT JIHlllb H3 0,0:1-!0fO e_n:mmqnoro 3JICMCHTa. 

TcopeMa rroJIHOeTbiO ,n:oKa3aHa. 

C JI e ,0: e T B He. Eemr rpyrrrra (f) HHJibl10TeHTHa, 6e3 KpyqeHHH H KOHeq

HOfO panra, TO TIOJIHa51 rpyrrrra T 3BTOMOpQlH3MOB ee HHJibl10TeHTHa, 6e3 

KpyqeHHH H KOHCtiHOfO panra. 

,UoKa3aTeJibeTBO .cJie,n:yeT '113 Toro H3BeeTHoro cpmua, qTo nee cpaKTOpbr 

nepxnero u ei-npaJibHoro p5I,n:a rpyrrrrbr (\) eyTb a6e.neBbi 6e3 KpyqenHH, T. e. 

I-IHJihTIOTCHTHaH rpyrrrra (f) HMeeT THrr A 4 n K nei1 MmKeT 6biTb rrpHMeHena 

.n;oKa3aHHaH TeopeMa. 

T eo p e !II a 4. IlycTb (f) - pa3pelllnMaH rpyrrrra Tnrra A 3 . Tor,n:a rroJI

HaH rpynna T ee aBTOMOPQl'H3MOB 5IBJI5ICTe5l paelllHpCHHCM I10JIHOH a6eJICBOH 

rpyiTITbl (/J C IIOMOlllbiO IIO.TJHOi:f HHJlbiTOTCHTHOii rpynnbi 'P 6e3 KpyqeHHH 

I-1 KOHCtiHOfO paHra. 

LL o K a 3 aTe JI beT B o. BBHJJ:Y TeopeMbi 3 H3 [3] cpaKTop-rpyrrrra pa3-

p elllHMOH A3-rpynnhr (f) rro ee MaKeHMaJibHOMy rrepHOJJ:HtieeKoMy nopMaJib

HOMY ,n:eJI'HTCJIIO .p eeTb pa3pelllnMaH rpyrrrra THrra A.1• O.n;HaKo H3 yKa3aHHoii: 

Bbiil!e pa6oTbi A. 11. MaJihUeBa BbiTeKaeT, tiTO BCHK35l rro,n:rpyrrrra rpyrrrrbJ (f) 

TaiOKe HMeeT THII A3. O,n:nmw Tor,n:a rro,n:rpyrrrra .p o6Jia,n:aeT KOHetmbiM nop

MaJibHbiM pn,n:oM c cpmuopaMH, y,n:oBJICTBOpHIOUI,HMH yeJIOBHIO MHHHMaJib

HOCT.I-1 JJ:JIH rro,n:rpyrrrr. Ho Tor,n:a I-I eaMa rro,n:rpyrrrra S) y,n:onJieTnopaeT yeJIOBHIO 
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MHHllM3JihHOCTH ,l!}IH IIO.Urpyrrrr ( CM. CTp. 189 H3 [1]). 113BeCTHb!H pe3yJihT3T 

C. H. l.JepHHKOBa yTBep)K.uaeT cymecTBOBatiHe B S) xapaKTepHcTwiecKoii rro.u

rpyrrrrhr '2{, KOT0p35I pa3JiaraeTC5I B IIpHMOe IIpOH3BC}l,CI!l!C KOIICliHOfO 'IHC.'la 

KB33HIJ,HKJililiCCI(l!X IIO.Urpyrrrr nma p"' (rro HeKOTOpbiM npOCTbE\1 liHCJial\1 p, 
He 065I33TCJlhHO 0)J.HH3KOBbiM), cpaKTOp-rpyrrna S) / ~ ITO KOTOpOH - KOHeli

fla5I pa3pelllHMaH rpyrrrra. 5IcHo, liTO cpmnop-rpyrrrra ~= CS:>/'2! HBJIHeTcH pa3-

pelllHMoi1 rpyrrnoii THrra A 4• 

BBH.UY JieMMbi 2 3BTOMOpcpH3Mbi H3 r I1H.UYUHPYIOT B '2{ TQ)K)J.eCTBeHHbiC 

aBTOMOpcpH3Mbi. fJyCTb (/) - COBOKYIIHOCTb BCeX TeX 3BT011WpcpH3MOB ll3 T, 
KOTOpbie HH.UYUHPYIOT B ~=CSJ / '2{ TO)K)J.CCTBCHI!bie 3BTOMOpcpH3Mbi. (/J- HOp 

M3JibHhlll .UCJillTeJih B r H 'P= r I (/j - rromraH rpyrrrra 3BTO!\!Opcpll3MOB pa3-

pelllHMOH rpyrrrrhr 'B THrra A 1• 113 Teopellrhr 3 CJle.uyeT, liTO 'Ji - HHJihiiOTeHT

HaH rpyrrna KOHeliHOfO paura H 6e3 KpylieHH5I. f1o.urpyrma (/J rpyiiiihi T 
a6eJieBa (TeopeMa J H3 [10]). fJOJIHOTa W CJIC}J.YeT H3 TOfO cpaKTa, liTO T -
!IOJIH35I H TJ W - 6e3 KpylieHH5I. 

p 3Hr IIO.Llrpy!IIIbi (/j rpyiiiibi T 3BTOMOpcpH3MOB G) TIC 0051331! 6hiTb KO

HClJHb!M. B 3TOM MO)JUIO y6e.uHTbCH tw HIDKec.rre.uyrorueM rrpintepe. 

f1yCTb '2{ - KB33HUHKJIHlieCK3H rpynna THTia 3"'. f10Jib3YHCb 3.Ll.ll,HTHBHOH 

cpopMOH 33IIHCH rpyrrrrOBOH orrepall,HH, Bbl.UeJIHM T3KYID !IOCJie)J.OBaTeJihHOCTb 

3JICMCHTOB At, A z, ... , An, ... , qTo 3A t = 0, 3Az =At, ... , 3A 11 -t-t = 
=Am ... , rrpHlJCM B 3TOH nocJie.LJ,OBaTeJibHOCTH neKOTOpbre H3 3JieMeHTOB 

An MoryT 6b!Tb HYJIHMH (HcHo, liTO .nn6o Bee 3Jiel\leHTbi An paBHbi 0, JIH6o 

)!(C JIHlllb KOHCliHOe qHCJIO rrepBbiX). l(a)!<.Ll.YID H3 T3KHX IIOCJIC.LJ,OB3TE'JihHOCTCH 

6y.UeM 33IIHCh!B3Tb B BH)J.C 

cp=(A t, Az, ... , An, ... ). 

EcJIH yCJIOBHTbCH CliHTaTh rrocJie.UOBaTeJibHOCTb rp OTJIHliHOii oT aHaJio

rnqHoii rrocJie.LJ,oBaTeJibHOCTH 1/!= (Bt, B 2 , ••• , Bm ... ) B TOM, H TOJibKO 

B TOM, .cJiyqae, Kor.ua )J.JI5I HeKOToporo HOMepa n A 11 =/= B, TO MHO)!(eCTBO (]; 

nx 6y.ueT HecqeTHhiM (n6o .UJIH BCHKOro OTJIHqnoro or HYJIH 3JieMeHTa A e '2! 
HMeeTCH TPH pa3JIHliHbiX 3JieMeHTa, y.uosJieTBopmomux cooTHOllleHmo 

X 3 =A). MHOMCCTBO (/j o6paTHM B rpynrry, onpe.ueJIHB rpynnosyro onepaumo 

.Ll.Jl5I .Ll.ByX ee ·3JieMeHTOB rp H 1/J TaK: 

q:>+'I,IJ=(Al, A2,· •. , Am- . . )+(B1 , B2,· .. , B,. .. . ) = 

= (A1 +B1 , A 2 +B2 , •• • , A,.+ B,., .. . ). 
51CHO, qro <p + 1/! E <]) H qJ + 1/! = 1/! + q:>. 

Eha rpynrra (/j He UMeer 3JieMeHTOB KOHeliHoro rropH.UI<a H He MO)!(eT 

6h!Th rpyrrrroii KOHeliHoro paHra, TaK KaK a6eJiesa rpyrrrra KOHeliHoro paHra 

KOHeqHa HJIH cqerHa. 

0603HaqnM, ,naJiee, .qepe3 ([ 3.Ll.ll,HTHBHyiD rpyrrrry BCeX paiJ,HOH3JibHb!X 

m 
'IHCeJI BH.U3 k, r_ne m- BCCB03l\10)!<Hble IJ,eJib!C liHCJia, k- BCCB03MO)!(Hble 

3 
IJ,eJihle HeoTpuuareJibHhie qucJia. ECJIH 

1 1 1 
C1 = 1, Cs = 3, Ca = 32 , · · ·, Cn+1 = 3n , • • ·, 

TO 

{ C1 } c { C2 } c · · · c { c,.+1} c · · · H U { C,.} = 0:. 
ll ;::::) 



Orrpe,nemiM npHMyio cyMMY (\) = '11 + <1 KaK MHO)}<eCTBO BceB03MO)}{HbiX 

nap A + C c A E '11 H C E <1, c o6bi'IHbiM o6pa3oM orrpe.n.eJieHHOl'I onepau.Heil 

CJIO)Kei!HH. B Heii ,UJIH JII06oro rp = (A 1, A2, ... , Am . . . ) E (Jj orrpe,neJIHM 

OT06pa)}<eHHC, 0603Ha'IaCI\IOC TCM )I{C CHMBOJIOM rp, CJIC,UYIOIIJ.T!l\1 o6pa30M. 

EcJIH (I) = A + CE m, me C = mC11 , To rroJimKHM rp (A + C) = 
=A + C + rnA"" JierKo rrpoBepHTb, 'ITO •p- aBTOMop¢H3M rpyrrrrbi (1), 

npH'I(.'M OH !1H,UYIJ.HpyeT B ~l H m;m TQ)K,UCCTBCHHblC aBTOMop¢H3Mbl. TaKHM 

b6pa30M, Mbl IlOCTpOl!JlH rpyrrrry (j) aBTOMop<fJH3MOB, HH,UYUIIPYIOIIJ.HX B '11 
H (I)/'ll TO)}<,UeCTBCHHbie aBTOMop<fJII3Mbl. o~w a6eJieBa H 6ecKoHe<moro paHra. 

B ,naHHOM c.nyqae rpynrra (f) aBTOMop¢H3MOB rpyrrrrhr (\) HerroJIHaH, o.n.Ha

KO He6oJiblllOe ycJJO)KHCHHe KOHCTPYKUHH ,neJiaeT ee rroJIHOH. ,UJIH :noro .n.o

CTaTO'IHO paCCMOTpeTb BMCCTO IlOCJie.Ll.OB3TCJibHOCTCH rp npHBe.n.emiOrO Bblllle 

BH,Ua pH,Ubl CJie,nyiOIIJ.CfO BHJ1.3. 

nycTb ( ••• * ... *I** ... * ... ) - CIIeniOe MIIO)KCCTBO rryCTbiX MeCT, 

0603H3'IaeMb!X 3BC3,UO'IK3MH H ynopH,UOLieHHbiX ITO TI1TIY BCCX IJ.eJibiX 'IH

CeJI. 3.n.ecb B.CpTHK3JlbH351 'ICpTa 03HaqaeT rpaHHUy, pa3,UeJI5IIOIIJ.YIO npaByiO 

IIaCTh OT JieBOH. EcJIH A~, A2 , ••• , A"' ... - rroCJie.n.oBaTeJibHOCTb, pac

CMoTpeHHaH BbiiUe, TO 3a iTOJIHHM rryCTbiC MCCTa H3 11pilBC,UCHHOf0 MHO)}{eCTBa 

HX, H3'IIIHa5I C HCKOTOporo, 'IJI.CHaMH 3TOH IlOCJieJI.OBaTeJibHOCTH, a BCe OCTaJib

Hb!C HYJIHMH. DoJiyiiiiM pHJI.bi THrra 

cp = ( ... 0, ... , A,.IAn+t• A,.+2·· . . , A,+_t, ... ). 

B coBoKyrrHOCTH Bcex TaKHx pH.n.oB MO)}{HO orrpe.n.eJIHTb orrepaumo CJio

)}{eHuH: 

( ... , 0, ... , A,.IA,.+t• A,.+2•· . . ) + ( ... ,0, ... , BmiBm+l,Bm+~·· . . ) = 

=( .. . ,0, ... , An+B,.IAn+t+Brn+t.· . . ), 

qTo o6pamaeT ee B rpyrrrry, aHaJIOrHIIHYIO rpyrrrre W, HO y)}{e rroJIHyiO. 
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