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YOK 519, 48

HOBBIE PE3YJ/IbTAThHI TEOPHU ACCOUMWATHBHBLIX W NTMEBbLIX KOJIEU

J1. A. BOKYTb

Cseraroii namsaru
MOero gopororo y4dureas
BbIJAIOW,Erocs COBETCKOIO MATCMUATUKU
AHnarorus HMarapuonosuda Ulupwosa

CraTbs HalliCaHa Ha OCHOBe AOK/1ada, CAEeNaHHOI'o aBTOpOM COBMECTHO C
I, [I. KykuaeiM v B, K. XapueHko Ha pacuiMpeHHOM 3acefaHu¥ Kadedpbl BbICLiel
anrebper MI'Y (supapr 1980 r. ), nocesmenHoM 50-netuio xabenpbl 1 250-1e—
THIO [MOCKOBCKOI'O yHHBepCHTeTa, B HEKOTOphIX Clydasx A MOJHOTHI M3NOWEeHHs
KpoMe yKasaHHOH B 3arnabHu TeMbl OylneM I'oBOPUTb M O ApPYTMX Kilaccax Kojel,

a TakKxe o rpynmnax.

§ 1. Teopembl BriOXEHHS M a/rOpHTMHYECKHe MpoOneMbl

I accoUMAaTHBHBIX Kojel, kKoneu Jlu u rpyin

Peub uOeT o BMOXEHHSX B KOHEYHO—OIpe[e/ieHHble IPYNIbl H Konbla, B
Tena, panMKalbHble Kofblla U T. I, , 8 TaKXKe O K/IACCHYeCKHX a/lFOPHTMHYE€CKHX
npobnemax - npobrnemax paBeHcTBa M H3oMopbhuama.

1. Tlipobnema papeHcTBa B MHOrooOpasnsax anrebp Jlu u rpymm,

TEOPEMA 1 (I. Tl Kykus [[22]). B moboxi teoroo6Gpaaiiu m .. -
rebp Jlu, copepkaue %z(lz , raoe %z — HMNIBLIOTEHTHoe MHorooOpaale Kiacca
2, O[J abeneso. npobnema paBeHCTBa HepaapewHnza,

3TOT peaynbTaT COOEPKUT TeopeMy o Hepaapémm\tocnx npo6bnextbl paBeHCTB
ang anrebp NMu (/1. A, BokyTb ES]) u pewaet npobnerty A, M. llupwora o He -
paapewyMocTH Npobnemel paBeHCTBa B Kilacce paapeuwMirbix ctynenn 3 anrebp Jlu.
O Merone foKasaTenbcTBa 9TOH Teopembl OydeT ckasaHo Hike, B kauecTse
cneAcTBHs TeopeMbl 1 monydeHa

TEOPEMA 2 (T. Il. Kyxun E22] ). B mobom wHoroobpaauu am‘éﬁp T,
coneKaliens %ZOL , npobnema uaonopyH3va Hepaspeuwdnia,

dra Teopena TakKxe CoOepXUT peaynbTaT O Hepa3peuHMOCTH np06ne.\u;-.

@ Hucraryr matemataxn CO AH CCCP, 1981
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usomMoppuama ans anrebp Jlu (/1. A. Bokyrs [6] ). OTKpLITHIM HoKa ocTaeTcd
BOIIPOC O HEepaclo3HaBa@MOCTH MA[KOBCKUX CBOHCTB KOHEYHO—OIpE[EeJIeHHBIX ajl —
rebp Jlu U3 paccMmarpuBaeMbIxX MHOIrooOpaswuii.

MeTton nokazaTenbcTBa TeopeMb! 1 COCTOMT B MHTEpIpeTallMid peKypPCHBHBIX
QYHKIMH B KOHE4YHO-OIpefeNieHHbiX anrebpax U3 MHoroobpasus (/] . O6smuno mon
Takoil MHTeplipeTallieil MoHMMaeTcs cieayiomee, IlycTb ,4 — KOHEYHO-OIIpellefieH —~
Hag anrebpa (us m )’. F(f?,1,.. .,ILK3=/TZ, — pekypcuBHas (yHKLmsS, Ty

QYHKIMIO 3aKOAMpYeM 97eMEHTOM LL(/L4, N (P m ) anreGpsl A Tak, 4To

win,....n,my=0 s Aesm=[in, . ,n).

B paGote ES:[ KoOo¥poBKa Obla crnefaymomei:
ny

_ k m
ww,...,n,m)=ab " b c"d

(ckoBxu paccTaBneHBl T€BOHOPMUPOBAHHBIM o6pasom). [Ipu Takolf KOOMpOBKE
6ykpa (L HMrpaeT posib T'ONOBKM MamMHbl TBIODMHra, a CaMo CJIOBO — poOilb JIEH —
Tbl, CornacHo ollpedensolM COOTHOIEHUAM anrebpel /4 , Gykma @ wumeer
BO3MOXHOCTL “XOOMTH 1O /IeHTe” M paclosHapaThb, apndetrcsd nu (Tl sananuon
dyHKUMel 4ucen /L4,. sy fbk . [lpuHuMNManbHBIE HOBRIA wAar, KoTopell cAenan

I. Tl. KykuH B peuwieHuu aTuUX IpobrneM, GOCTOMT B TOM, YTO OH KOOMpyeTcs He

CNOBOM, a MHOro4jieHoM (TouHee, pasSHOCTBLIO CJOB) THIA
n n
_ 1 g K, _ m
wn,...,n,my=ab .6 d -ac"d
Hiu

_ 6 Y, ) "y m
wn,,..,n,my=ab .. b d—ab b t"d,.

Takne KoOMPOBKH oKasamich ynoOHee, Ho, C OpYIOH CTOpPOHBI, 3TO U CllOXHee,
TaK KakK COOTHoleHus anrebpbt A [OO/IKHBI CONOCTABUTB YHUCTa /111 oo /ZK um,
pxoasimue B pasHble cnaraemste, I, [1, KykHH mokasajn, Kak [genaTb Takhe COIO-
craBneHusi, M, 4TOo ocoGEHHO BaXHO, 0KAas3a/ioCb, YTO STH HAEHM MPUMEHHUMB! Id
BJ/IOKEHHS peKypCHBHO-OlpeneneHubix anrebp Jli B KoHeuHo-ompe[efieHHble, a TaK—
Me [And peleHHs aHa/orM4YHbIX BONPOCOB B Kiacce IpyIi.

TEOPEMA 3 (B. W. Enamuunues, T. Il Kyxun [13]). B moGom muoro—
o6paauyu Ipynm, coAepXalem %2,06 , Npobnema paBeHCTBa HepaGpeluyMa.

3AT1oT peaynbTaT colepxur B cebe Teopemy Il. C. HoBukoma E25:| 0 HEe -~
paapewMMoCcT! NpobneMbl paBeHcTBa Mis rpymn, teopemy B. H. Pemecnenuuxosa

[:27] O Hepa3pelwHMoCTH NnpobneMbl paBeHCTBa B KjlacCe pa3peluMMBbIX IpyIl



HoBrle peaynbTaThl TEOpHM aCCOUMATHUBHBIX M JIMEBBIX Kojel 533

CTyTNeHHU nz5 (npo6nema A. M. ManblieBa) M oTBeWaeT Ha AHAOTMYHBIA BOIPOC

ma =23,

TEOPEMA 4 (I. T Kykus [ 24_]). B moSom MHOrooGpasuu rpymm, co-
AepxaueM %z(/b , Inpobnema MsoMopduaMa Hepaspeluma.

Ara Teopema obobmaer cooTBercTBymMe peasynbratel C. M. Ansha [lj,
A. C. Kupkunckoro u B, H. Pemecnennukosa l___ZO] .

2. BrioxeH¥e peKypCHUBHO-OIlpefe/ieHHbIX anrefp B KoHe4YHo-olipelejieH —
Hble anrebpbl,

B pabore [5:] 6Lina nokasana (chopmynmupoBana B 9BHOM BHAE B Te3UCax
15-i anrebpandeckoit koHpe peHUHH [7]) cnenymowas

TEOPEMA 5 EB s 7] . IOeymopoxnenHast anrebpa Jlu, sapaHHad pe -
KYpPCHBHO-IIE PEYUC/IMMBbIM MHOXECTBOM  COOTHOLICHUH BHAa "1eBOHOpPMHpOBaHHOE
CIIOBO O paHM4EeHHO# BHICOTHI paBHO O, B/OXWMMA B KOHEYHO—OIIPEENIeHHYIO ajl —
rebpy Jlu.

Takum obpasoM, peyb HMAET O p. N, MHOXECTBE COOTHOLIEHHH BHAA
n, m n m
1 4 K K

ab ot a6 = 0

r'Ae BBICOTHI K Or'paHU4YeHb! B COBOKYIHOCTH, Tam xe ES] Obl;l ocTaBlieH BoO-—

1,

npoc: BepHO n¥, uTo mobas peKypcuBHo-olpeneneHHas (p. o. ) amrebpa Jlu Bno -
*WIMa B K. 0. anrebpy Jlu, [losaHee aHajoru4dHbii BOIpPOC AN aCCOLUMATHBHBLIX an —
rebp Obin chopmynupoBan aBTopoMm B “[lHecTpoBckoit Terpamu” (cM. E12 , BOIl —
poc 22). Ob6a aTH Bollpoca B HacTofilee BpeMsl pelleHbl IOJIOXKHUTEIILHO,

Cuayana Obul pelieH BTOPO# M3 9THX BOIDCOB, a HMEHHO:

TEOPEMA 6 (B. fl. Benses E3:I). Mobas p, o, accouMarupHasa anrebpa
Han “xopowmm” monem (Hampumep, Q MNM KOHEYHEIM) BJIOXHMA B K. O, accola —
TUBHyI0 anrebpy.

Vnes nokasarenbcTBa COCTOSa B CBEAEHMH 9TOH TeopeMel K Teopeme Myp-
ckoro (1967) nns monyrpynn, CpefeHve HeoObluHOEe W MHTEpPECHOE, HO OHO Ma-—
nonpuMeHumo B cnydae anre®p Jlu, T, [1, Kykun, ucnonbays npen cpoeit pabGoTbi
E22:l , T.€, Hepeliis OT.ONHOY/IEHHBIX COOTHOIIEHMI K MHOI'OY/IEHHBIM, OT Orpa—
HUYEHHO# BBICOTHI — K IIPOM3BOJILHON, NOJY4YU/1 yKasaHHbIH peaynbTaT And anrebp
JTn.

TEOPEMA 7 (I. Tl Kyxun [23]). /lio6as p. o. amrebpa Jlu nan “xopo-
wyuMm” nonem (Hanmpumep, Q ANM KOHEYHBIM) BJIOXHMMa B K. 0. anrebpy Jlu.

B HacTosimee Bpems MM INojiy4eHbl ele Oojee obmue peaynbTaThl

TEOPEMA 8 (I. Il. Kyxun [2471). Mwo6Gas p. 0. anrebpa Jlu ua MHOTO-

o6pasus m BNOXHMA B ., K. 0. 43 ma/z'.
TEOPEMA 9 (I M. Kyxun E24:l ). Jliobas p.o. rpynna ua mHoroo6pa -
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y 2
3us m BJIOXMMA B K, O, M3 mo .

B yacTHOCTH, IOCjeOHss Teopema oTBeyaeT Ha Bolpoc B. H., PeMmecneHnukopa
O BJ/IOXEHHHM p. O. paspelMMBIX I'DYHNI B K, O, paspeuwmmble Mpynnbl. Teopema 9
collepxHT TeopeMy XHUIMaHa o NOArpynmax K. o. Ipynn, FHTepecHo BBEIICHUTE,
BEpHB! /I aHajlor¥ TeopeM 8 u.9 and Nonyrpynm.

3. O6pamammye roMoMophuaMbl Koiell,

B. H. 'epacumoB 81 nan SIBHYIO KOHCTPYKIMIO HEKOMMYTATHMBHO# nokanisa-
win konel, [IpumeHeHMs] 2TOH KOHCTpPyKLMHM (pelienue M3BECTHBIX M BamHBIX INpo6-
neM, nocrabiieHHbix KoHon, BeprmasoMm, B. A, AuapyHaxuebwuem u [l. Jlasapom,
nony4yeHusie B, H. l'epacuniobBbim [:8] , A. U, BamuugkacomM-Kynésemm [:38] u
H. U, CaxaeBbim I:l O]) rnokasand 3HaYMMOCTb €e B TEOpHU Kojell,

Hanoxum koHcTpykwmio I'epacumoma. [lycTb R — KOJIBLO, S — IOAMHO —
#ecTBO (KOHCTPYKIMIO MOxHO oGoGWMTL Ha cnydail, Korna S — IPOU3BOJIbLHOE
MHOXeCTBO MaTpull), B TepMuUHAX MaTpull [aeTcs KOHCTPYKUHMS yHHBEpCajabHOIO

-1
S-—oﬁpamaxomero xoneta R S , TIONIY4EHHOT'O U3 R IpucoenMHeHuen: dop -~

ManbHbIX 0OpaTHBIX K S . IIyCTb./a ~ MHOXECTBO KBaApaTHbIX MaTpHL Hal R
BHOa
1o~
o= @
= ?
o
a

rre Q€ R, Q - crtpoka, (- cronben, (], - BepXHETpeyro/bHasg MaTpula
C aneMeHTaMM U3 QS no mMaroHanu., B vé(/ BBOASITCS ollepalluy

~ ~

) 1 ~ / / A~

0/1 a,z a,1+ a,z @1 0,102 0/102

0 / _ o !/ ! L, ~
vea,=|a 0 a | @00 =|Qa &a, aaq,
0 / o ]

0 a/z a’a 0 a,a a,z

U OTHOlleHHEe 3KBHUBAJIEHTHOCTH. a/ lad 6 , €ecCJii na a/ MOXHO ‘ﬂepeﬁTH K 5
OGbl‘{HblM" QHQLIQHTaprlM“ ﬂpeOGpaaOBaH"ﬂM“, He MeHdIMMH BHOA ManHu ua
,U, , W cokpamenuen (BcraBko#t) crpokm (cron6ua), npoxonsimei uepea Q,o ,
ecnun ata CTpOKa HyneBaﬂ, 3a HCKNw4YeHuemM crosduero B Hell anemeHTa \SéS Ha
Qﬂaroﬂaﬂu a’ . r[poBepﬁeTCSI, 4YTO on.epaqu corynacoBaHbl C OTHOlLUEHUMEeM 3KBH-
Ba/eHTHOCTH. [lonoxum RS=.,(L/ ~, ,
TEOPEMA 10 (B. H. Tepacivos [ 8]). Rs xRS,
OTMeTHM HeKOTOphle TPHIIOKEHHS Toil KoHCTpykium., Konblo R nasosens

x-1)
obpaTHMBIM, ecnu R < R(R ’, T, €, BCE€ 3]IeMEeHThI (7&0) /Q obpaTu-

MBI B HEKOTOpOM Haakonbie (anech R*Q_R \ {03).



HoBble peaynbTaThl TEOpUM acCCOUMATHMBHBIX M JIMEBBIX KOuel 535

TEOPEMA 11 (B. H. epacumos [87]). Ilponssonbhoe komblo 2-cBo6op-
HBIX HAeajioB oOpaTiMo.

1, Ko (cm. , Hampumep, [___2.1] ) BBen monaTHA Konbua [l -cBOGOMHBIX
ugeanoe ( N — 7{1;‘(/ wm - F] —konwuo), nonyceoBoaHbIX MaeanoB (T. e.

n = fi%t nna moboro M ) n mokasan [21_] , uro komblo monycBoGoAHBIX
uaeanoB BIOXMMO B Teno. OH ke MOCTaBH/ Bolpoc: OyderT n¥ MYJbLTHI/IMKATUB —
Hasi moayrpynna moboro & = «Fé?,la, BinoxumMa B rpynny? [lonoxuTenbHe oT—
BeT Ha 9TOT Bolpoc pnaerT Teopema 11, ls aToit TeopeMb! BhiTeKaeT

CﬂELlCTBI/lE[S],CymeCTBym ofpaTuMbie Kojiblla, HEBJ/IOXHMbIE B Tena.

9To ciieAcTBHe NOHATHO, Tak Kak MMEeeTCH MHOIO NLpHMepoB Kojell 2—CBo-
GonHbIX MAeanoB, HEBIOMUMEIX B Tena (nocnme nepebix npumepos Baytenna
(1967) u Kneiina (1967)). B cBssM C 9THM MHTEpeCHO Obiio GbI MOCTPONTH
HeoOpaTuMylo anre®py Hal TojieM IPOM3BOJILHOM xapémepumuxn (xapakTepucTu -
k1 O), MYNbLTUIJIMKATHBHAS TOJYTpYIIa KOTOpO# BOKHMA B rpymmy, EmuHcT -
Bennblit umeloumiicss npumep (/1. A. Bokyres [[4_]) neobparumoro konbla ¢ aTHM
cBoOiCTBOM fBndeTcs anrebpoit Haa NMojieM XapakTepUCTHKH 2,

TEOPEMA 12 (B. H. lepacumor [97]). Tycrs  R-n— F [ -koneuo,
>3 . Torna RIR*Y'-(n=2Y = FI - xomso.

3ta Teopema orTBeuaer Ha ponpoc [k, Beprmana (1974). Kpome Toro,
U3 Hee ClleAyeT, OYEBHAHO, OTMedeHHas Bbiwe Teopema KoHa o B/IOXEHMH Nomny—
~ F ] -koneun s rena.

TEOPEMA 13. (A. W. Banuuxac ESS:I ). Knacc accoumMaTHBHBIX Kounell,
BTIOMHMMBIX B pagukanbHele (B cMbicne [xeko6cona), He ABAsSeTCH KOHEYHO—-aKCH—
OMaTUBNPYEMBIM,

BrioxkeHuss B palMKajibHble KoJlblla NpUBJeKaloT K cefe BHMMaHME eule C
paBotel B. A. AHOpyHakueBH4ua [:2:[ . OnHako oAHa M3 BaxHeHMX 3afja4  2ToMi
npo6jieMaTHKM ocTaBalach oTKpbiTo#t, [okasatenbcTeo Teopensbt 13 paafupaercs
Ha OBa @rana, [lepBblit aTanm - 9TOo HaxoxAeHHe OeCKOHEYHOH cHUCTeNBl KBA3HTOXK-
OeCTB, XapaKTepuaYoulx yKasaHHbIX Knacc xonell, dTo fAenaeTcsl C TOMOWbLIO
KoHCTpyKWH [epacumopa (no6aBnsiercs emmmuua, Aenaercs Heobxoaumoe ofpauwe -
HHEe S7IeMeHTOB, a MoToM BhifpachiBaeTcsi 2auHMLA). Bropoi#t atan - noctTpoeHue
CepHH NpMMepoB, TNOKAa3bIBAIOWMX, 4YTO HaflfleHHasi cHcTeMa YCNOBHH He IKBHBa/leHT—
Ha KOHe4Ho#. 3JTa 4acTb CBf3aHa C aHajloranmu I‘L—F I —KoJiell B pafMKajbHOM
cinyyae,

Ewe oaunm npuneHeHue): koHCTpykuumu lepacumoba senseTcs

TEOPEMA 14 (B. H. lepacuyios u W, U, Caxaes [[10] ). Cywmecrsyer
He KOHEeYHO-TOpOX/AEHHbI! NMPOEeKTUBHBIN MOAYb P Hall HEKOTOPBLIM KOJIbLOAI R
Takoit, 4To $akTOp-MOAYIE P / }( R\P KOHeuHo-TIopoxaeH (anechb 7( R\ -
pamnkan Ixekobcona K ).

lpumep, O KOTopoMm MAeT pedb B TeopeMme 14, dapnseTcd CleAYIOWHM.
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Bepercst anrebpa (Han npoM3SBOMLHEIM TMoneM) C ABYMS OO AQIOLIMMI X,
U OAHMA. COOTHOILIEHHEM L = 0 . Tlpumenss nokamusammo, snemert L+ —1
“BBOAMN:” B padykan 'Z (R) Gonsuwero xomeua R . Torsa Al; = z‘yz""’é
€R  rne 'Z/=~’B+y, /'\l:’#’l,&‘4,2.,...,nc1~poxucnenylo—

me# GecKoOHeWHO! MAEMIIOTEHTHON MAaTpHllbl MOPOXKAAKT HYXHBI MOAYb:
A A=) 0 0

1
A Az(4 —R) ZzH -v'lz\ 0 ..

2
Ay /13(4.—21\ 713(4.—2\23 9\3(1 '—/'\33

. .
. .

B dakTop-konsle R 1o ero paguKany A'l: = %, L=1,2,,..
Teopema 14 oreeyaet Ha Bonpoc M. Jlasapa (1974), xoTopmit nokasan
NOAHNMAEMOCTb CBOHCTBA KOHEYHO! IOPOXAEHHOCTH A KOMMYTATHBHOI'O Kojblla

R . Tocnenmmit peaynbrar Momapyn (1976) neperec na P [ -kontua.

§ 2. Teopus Tanya, abBTOoMOpdMaEMBI H CTpoeHHe KoJjel

B atoMm paspene mbi npubenem peaynbrathl B, K. Xapuenko, A. B. flrxesa
u P. lonunrpopxa.

1. Teopus lanya nomnynepBH4HBIX Koujell,

B ochoBe kiiaccuyeckolt Teopun lanya none#t nexaT [Be TeOpEMBI:

1) Mycts K - none, G — KOHeyHasi r'pylna ero apToMopduaMos, KG -
noanone MHBapvaHToB. Toraa cywecrbByeT cooTBeTcTBHe lajiya MexAy NoArpynna—
MM G' M NPOMEXYTOYHBIMM IIOANOJIMI S, K2S 2K G.

2) Ecmu K - 6eckoneunoe none, G={6{""’6n}— KOHeyHasl rpymnna
aBTOMOpq)HSMOB, TO 3J1eMEHTBHI 61, P ,6,L anr‘e6panqecxn HezaBHCHUMBbI Hana K .

HWMmeercss OGonbuwo#t psaa paGoT, pacnpoCTpaHAIOULMX TEOpeMY O COOTBETCT-
puu [anya Ha Gonee o6ume xonblla — Tena, NPOCTbie apTHHOBLI KOJbUA, IO/HbIE KOJ/Ib—
na IMHeAHBIX HempephIBHBIX NpeoOpasopanu#t BekTopHBIX mpoctpaHcTB (Kaprah, hke-
kobcon, Xoxumnbn, Haxaama, Posenbepr u 3emuuckuit), Bce aTH peaynbTaThl CO -
nepxarcfi B TeopeMax, nonyd4eHHbix B, K. XapueHko Ansi nepBHYHBIX H IOJYNE€pPBHYHBIX
konelt, He crpemsicb kK monHo# oGuwHocTH, chopMymHMpyem TeopeMy O COOTBETCT —
BUM TonbKo Mnsi (HeKoMMyTaTHBHBIX) obnacteft.,

TEOPEMA 15 (B. K. Xapuenko [29] ). Iycrs R - obnacTs, G- e -
rynsipHas npuBefeHHO-KOHeYHas rpyrmma aBToMop{uamoB R . Torna cyuwecTByert

coorBercTBHe lanya Mexay perynapHeiMH HOArpyIIaMu G M palyoHAaNbHO-NON —
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HBIMH TTPOMEXKYTOUYBBIMY TTOAKO/IbLaMU S ’ R QS 2R
[lpBeneHHass KOHEYHOCTL ~ 3TO HeKoTopoe oGoOuweHNe KOHEeYHOCTH I pyYIIIbI

G. [pynna aBTONMOPYH3MOB G Ha3BIBAETCH DPErynspHO#, eC/M HAeeT \eCTo
crnenymouee, Broxus R s MapTUHAERIOBCKOE KONBLUO YacTHBIX Q( R\ , pac-
TIPOCT PaHIN: G Ha Q(R\ [lycte G — BHyTpeHHnsis (Ha Q ) uacTb G

B(G)= Z a,g — anrebpa rpymnnb G (@g—a, za, , EG

C - l.leHTp OQ ). HekoTopeie amerieHTHI 5 & B(G‘) MOTYT OBbITH 06paTHMbl
B Q . Torpa Tpebyercsi, 4YToObl COOTBETCTBYIOUMA BHYTpPEHHUN aBTOMODPYHU3M
nexall B G (aTo mOHSITHE COOTBETCTBYEeT HOHATHIO N —-I'pynnel B Teopun [anya
Tejl; B KOMMYyTATHBHOM! CIYHOC 9TO VCIOBHE BBIpOW;1aeTci)., HakoHel. momkon-
o 5 C_:R HasplBAETCsl palldioHANIbHO TOJMHBIN, eciu ua SO & S, 0#S & S
cnenyer, uto L € S . B ciyuae Ten - 3To0 B TOYHOCTH NOATENA.

VikTepecHbIM NpiioxeHHen Teopembl 15 saBnsercd

TEOPEMA 16 (B. K. Xapuenko E30j). [lycts K <X cBoboanas ac -
counaTtiBHad anrebpa KoHeyHoro pasra, K - rmoje, G‘ - KOHeyHasl rpymnna -
HeHHBIX aBTOMOPYM3MOB, Torpa cyuwecTByeT cooTBerTcrBHMe lajya MexAy HoArpyl—
naxm (G u TPOMEN Y TOYHBIMHI cBOOGOAHBMIU nonanrebpamu \S,

K{K> 2§ 2 K<XDE

Teopeme 06 anrebpanyeckoit HE3aBHCUMOCTM aBTOMOP(HINOB Nojieil B He—
KOMMYTaTHBHOM CJIyiae COOTBETCTBYeT Cheaywiluas

TEOPEMA 17 (B. K. XapueHko [28] ). Bcaxoe ofobluieHHOe MOMMIMHE M~
HOE TOXOEeCTBO C aBTOMOPYH3NaMHU IOJIYNepBHYHOIO Kojblla eCThb ClleAcTBUe OoObiu—
HBIX OOOOIUEHHBIX TOMXACCTB M TpIBHANLHBIX TOXAECTB C aBTOMOpOHaMAaNii,

Teopema 17 6bina nokasaHa paHee TeopeMel 15 M IpuMeHeHa NpHM [OKa--
3aTenbCTBe Teopenbl 15,

2. Teopus lanya nng andéepeHUKpoBaHU,

B 1944 r. [LwxekobcoH, onupasicb Ha uccnenopauuss P, bapa, B nHebonk-
woit cratre ( Amer. J. Math., 66, M 4(1944), 645-648) nokasan
Teopemy o cooTBercTBuM lajnya ansi uMcTo Hecenapabenbhoro (KoHeyHoro) pac-—
Ll pe s K / K nokazsatens 1. B ee $opMymIpoBKe B)€CTO I'pYIMbl aBTOMN Op —
¢uamor (koTopas B aTOM cnyuae TpUBHalbHA) Mchonbayercs anrebpa Jli MKK
augpe peHIMpoBaHU I K Hag K , T. €. HMeeTcs B3auMHO—OJHO3HAYHOe COOTBETCT—
BUE MeXY NpoMeXYTOYHbIMM MoAnonsMu W AuddepeHUManbHbBIMU MoAanrebpanst
(’(D%K K . B nanbheilmen oTH MCCrefoBaHusi He nonyuunu paseutusa. B. K.
Xapuenko [ 31 = 33:], onupasicb Ha uaen Teopun [anya ana rpynn, pgokasan
obume Teopempl Ans MEepPBMYHBLIX U MONYNEpBHYHBIX Komel,

Cgoprynpyen cHayana teopeniy 06 o6oOueHHpIX anpdepeHUMAaNbLHBIX TOX-—

necrtBax. Ilycre R — IoNynepBHYHOE KOJIbLO, Q = Q( R) ~ ero Konblo 4acT -
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HBIX, C ~ UeHTp Q .

TEOPEMA 18 (B. K. Xapuenko [ 32 ] ). Bce oGo6uernsie mudpdepenmn —
anbHble ToxaecTBa Konmbla K cneayloT U3 OObIYHBIX 0COOIEHHBIX TOXOECTB 3TO-
ro Kojiblla ¥ TpUBHANbHBIX OupdepeHnvanbHBIX TOXIECTB,

lNon TpupManbHeIMM AuPbepeHIManbHBIME TOXAECTBAMU HOHMMAIOTCA  Clle —

AyIolMe TOXAeCTBa (afech /(4,,6 e CDn R ):

D piey) =/u(:c)y' FRUY), pdRtY) = ) el
2) (/M,urc;/é)(m) =mirto)p, <, p € C;
3) ‘/W(-I‘/)= ar — 20 , rae /u, - BHyTpeHHee muddepeHIMpoBaHNE,

- orBeuaommit eMy 3JIeMEHT;

4) L p,61(@) = p(6(2) = 6@,
_, [p Cpd
5) Ju( (/4(90,))...3744/

](\T/) , rae — 3HayeHHe
P —onepamuy B ajrebpe CMR(STa anrebpa npu P>0 saBnfercsd /D—anreﬁ-
po#t ITu).

CJIEACTBUYE, Jlio6oe anrebpavyeckoe muddepeHIMpoBaHMe MOIIYNepBUIHO=
ro xonsua K xapakrepucTuku () SBASeTCS BHYTPEHHMM s Q .

Ha aToro cneacteus jerko BHIBOJMTCS, 4YTO B Teopuu lanya mis KoHedy —
HoMepHo#t anre6bper JIn mibdepeHIpoBaMMit NOCTATOYHO OTPAHHYMTLCH CilydaeM Io-—
JIOXUTENIBLHONR XapaKTepHCTHKH P>O (nipu lD =0 Bce B NpHMHLIMIIE CBOOMTCH K MHBA—
puantam rpymn). Ilo TeM xe cooOpaxXeHUsIM MOXHO OI'PAHUYUTBHCH TONBKO BHEll-
HumM audbepenmpoBanusaMu, ViMeer mecTo

TEOPEMA 19 (B. K. Xapuehnxko [33___] ). Iycre R - NepBUYHOE KOJIbLO
XapakTepUCTUKU P >0 , L - KOHeyHoMepHas p—anreﬁpa JIn pHewrmx muddepeH—
LMpOBaHUI M3 Cou R . CymectByeT cooTBeTcrBHe [anya mMmexny 0 —fnoparn-
re6pammu anre6pzl /_. M NIPOMEXYTOYHBIMH palMOHAa/ILHO~TIONHBIMH 110 AKOJIbIaMM

S,R28 2R".

AHajioruio aToit TeopeMbl C 4YMCTO HecenapaGenbHbIMM pACUMPEHUSIMM — IO—
nielt NokaabiBaeT crepdylouas

TEOPEMA 20 (B. K. Xapuehxo [:33:] ). Tlyctb B ycnoBusix Hpeabinyue#
TeopeMbl S— NpOMEXYTO4YHOe IoAKo/blo, - Torna moGoe- Broxenue S s R ,
TOXOEeCTBEHHOe Ha RL, Oyner ToxAecTBeHHbHIM, B yacTHocTH, Adtk L R= ’f B

HakoHell, ymonsiHeM TeopeMy O COOTBETCTBHM Al jiMHeHHBIX MudpdepeHum —
poBanu#t croGoaHo# anrebpsi K< X> , X={1’,,..., x,,}.

TEOPEMA 21 (B. K. Xapuenko [33:] ). TMycrs L - KOHe4HoMepHasi
orpanvyentasi anre6bpa Jlu nuuednpix muddeperuvposanuit cBoGonHo# anreOphl

K < X > . CymectByeT cooTBerctTBHe lanya MexAy BCeMH OrpAHMYEHHBIMH TOM—
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anrebBpamu L scenm l'lpOMe)KyTO'-IHblMH ceoGonubiMu nonanrebpanu
S, k(X> D8 D k(X"
3. ABTOMOpdHEM.BI CB06OD.HbIX anrebp .
3neck Mbl mpuBefen. OBe Teopemsl A, B, fArxkeea E36 , 37:', Kaca-

jouecss aBTOMOpPUaMOB CBOGOAHBIX accOUMATHBHBIX anredp U cBoGOOHBIX Heacco—

LUMATUBHEIX (aHTH) KOMMYTaTUBHEIX anrebp, Ilycts K <d: PIERER 'T'n«> - cBobon-
Hasl accolllaTHBHasl ajrebpa pamra fl , K - KOHCTpykTHBHoe None (Hampumep,
Nojme palMOHaNBLHBIX 4ucen), \f ! \1’,‘. - ‘F i ~ HEeKOTOpBIit 9HAOMOPDHUEM.

TEOPEMA 22 (A. B. firxes l:37] ). CyumecTByeT anropuTM™M, O3B0 —

nsaloumi pacnosHarb, Oydoer nu sEOoMopPuaM cboOonHo#it anrebpbi aBTOMOpPDPHIMOM,
[TpuBefeM omucaHue COOTBETCTBYIOWEro anroputma., CHauana anre6bpa

K < LN > KOHCTPYKTHMBHO BK/albIBAeTCS B KOHCTPYKTHMBHoe Teno [bkaTe—

n
raoHkapa-Koieroro K . 3ateM, uepenys Hepebop /l-OK 31eMEHTOB Tena K

c nepefopom L -0k KBalpaTHBIX MATpHll (KOHEYHBIX MOpSAAKOB) Had K , MBI

HalileM /MGO TakHe SIEMEHTHI 0/1, cees a,n € K , 4To 70(0,, yeo oy a/”)=
.

= .Z‘/v 1< (L £ R, nubo maTpuue: /41, ce ey An Takde, 4YTO OHH MMEIT Io—

psiooK ITLP Kax/jasi U3 MaTpui f (,4 cee A ) - nerkas panra (ﬁ'l,p)
(nerxo# matpuueit paHra ( m,,p) HasblBaeTCs KBaJpaTHad MaTpulla <i> *) no-
panka MP , rpe o) - cransipuas maTpuua TOpSKa /D ) u xora 6nl omHa M3
([ He aBndercs nerxo#t pamra ( m,,p) . B nmepeom cnyuae \f - aBromop -

¢usM, BO BTOPOM =— HET.

Bropas rteopema cBsizaHa ¢ obweit npobneMoit o sfikoGuaHe, KOTOpPYIO Bbl —
npunyn A. B. Arxes E36]

Myctb m — HeKoTopoe MHoroo6pasue anrebp Hal MoNeM XapaKTEpUCTHKH
o, Lm < 601, oy JC,L> — ceobonnas anrebpa ua m/\paura n .,

. - sHpoMopduaM. [locTpoum asHmomMopdhuaM Mo NpaBUy:
Y : f' _,,Fb sHAoMophUa omopuam (P
G Km(X’Y>"’Km<X,Y>, X={a,,1< (,4n,} y= {%, 1<s<n},

@%-tﬁ, 1<i<n, cp(a:\ f()( Y), 1<¢ < /z,
roe F(@'l'%,,..,sc +%n (y)"' (X Y)+R(XY)M fL - YacrTh,

JIMHeiHad Mo .T," Ve ey \Ilﬂ_.

Obuwas npoGnema o skobuane [ 36_]. Ecmu Lf - aBTonmop(uam, To (P -
aBTOMOpPPHUaM,

Ecm MWL - MHoroo6pasie accolMaTHBHO-KOMMYTATHBHBIX anrefp, To

npobnema o sko6uaHe npeppalaeTcs B M3BECTHyl0 Npobnemy Kennepa.
TEOPEMA 23 (A. B. firxee [36]). Obmas npobnema o skobuane pe-
waeTcs MNONOXKHUTENbHO M MHOrooGpasu#t Bcex anrebp um {aHTH) KOMMYTaTHBHBIX

anre6bp,
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4, Crpoenue Koneu,

Heckonbko pesynbraToB, KacaloUMXCs CTpoeHUs accolUaTHBHBIX Kojell,
Moy4Yus1 B NocjiefiHee BpeMs acnupaHT U3 MoHrommu P, lowuurnopxk. OH oxapak—
TepHaoBan NOpSfKA NpSIMBIX NMpOU3BeAeHH# Tes (HAaIOMHHMM, 4TO KOJIBIO R naswiba-
eTcsl MOpSOKOM KoJjblia S , eciu Q ( R) ~ § 3 xnaccuueckue Teopemsr I'on-
m~J/leabe~Kpyaso xapakTepusyior nopsmm Konell MaTpull HaA TejlaM¥ U KOHEYHBIX
NpAMBIX CYMM KoJIell MaTpHI Hal TejaMu).

TEOPEMA 24 (P, Fomuurnmopx [11] ). Tlycts A ~ komblo Op>. Torna
K/laccHYecKoe KOMbUO YacTHBIX A  SBASeTCH NpsAMBIM IpOM3BefeHMeM Tejl TorAa
¥ To/lbKO TorAda, Korja R - pedylpoBaHHOE, OPTONOHAJILHO IOYTH-IIOJHOE KOjlb—
Lo C IpaBbiM AHHYNATOPHBIM YCJIOBHEM,

HamomHuM, uTo kombuo A  HasblBaeTcs penylpoBaHHBIM, €C/IH OHO He
COAEPXMT HUJILNIOTEHTHBIX 2/1IEMEHTOB (7=(] ) . Konbllo HasbiBaeTcs opToroHaiab—
HO TOYTH~IIONIHBIM, eCiM Anfg moboro opToroHanbHOrO MHOXECTBAa M snementos

R CylleCTBYeT peryndpHbId 3/1eMeHT ZE/Q ! TakKof, YTO MHOXECTBO /Vz
HMeeT CyNpeMyM OTHOCHTeNbHO ymopsidoyenus &< 5@# a/?/{zf-a)= 0 (ﬁ/=
=R U {/} ) Konsuo X obnanaer NpaBbIM AHHYNSTOPHBIM YC/IOBHEM,  €C/U
moboit nmpapblif aHHYNATOpHBIA Mpoean 7 (S) COOEpXUTCH B MaKCHUMajbHOM
npaBoM aHHYNSITOpPHOM HAeaje,

OTMeTuM, 4YTO NOpSAKM KOHEUHBIX NpPSAMBIX [IpOU3BEAeHUI Ten oXxapakKTepd—
sopanu B. I, Mapus u 0. M, Pabyxun (1972), a B.T. Mapkop (1974) pac -
CMO’l‘peﬂ‘Bol'IpoC, aHajlOrMYyHbIi TOMY, 4YTO B Teopeme 24, HO TONbLKO AN" IO —
HBIX KO/lell 4aCTHBIX,

[Nopankyu MpsMBIX NpOU3BENEHHH Kojell MaTpHll Hal TelaMH XapakTepuayeTr
cnenyiowas

TEOPEMA 25 (P. lonunrnopax [l l:] ). Accounarnpoe Konbuo A B~
ndeTrcsl NOPSAKOM NpPSMOrO NMpOM3BeNeHHsl Kojiell MaTpHll Hajl TejnamMM Torga M
ToJIBKO TOr'da, Korpa R YOoBneTBopsieT ClIeAYIOLMM NSTH YC/IOBUSM:

1) R nonynepsuuno;

2) R oproroHansHo NOYTH-MOMHOE KONBLO

3) R ynooBneTBopsieT aHHYISITOPHOMY YCIIOBHUIO,

4) R - aroMHO—-KOHEYHOMEpHOE KOJIbLIO}

5) K ynoBnerBopsieT YCIOBHIO MaKCHMAJILHOCTH sl TpABbIX AHHYIISTODPOB
371IeMEHTapHbIX aTOMOB, L

lMoa aHHYnATOPOM S MHOXeCTBa S 3oech NOHMMAaeTCH IpaBblii aHHy-—
naTOp NpaBoro Muaeana SR , TIOPOXAEHHOI'O MHOXECTBOM S (sTo mBYCTOpPOH-
Hu unean.)@nemem*apﬂbm aToOMOM IOJIyIIePBUYHOI'O KoJibLia R  naseBaercs sne-

g 4
MeHT ( Tako#t, uto (@ - MaKcMMa/bHbIt aHHynaTop (Torpa us /<@ —=
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— £=CZ , Toe. (@~ MUHMMATLHBIA SMEMEHT B 4. y. M, (R,< )). Ha -
KoHell, Kojibllo /A  HA3hIBAETCH aTOMHO-KOHEYHOMEDHBIM, eCiH anas mobofl o -
CIIe[lOBATE/ILHOCTH S/IeMEHTapHBIX aToMoB &, ...,CZ,Z, ... CyllecTByeT Takoe 4 -
cio /I, uTo U,RU .../?aﬂ=0 wwm 2, L+, 4L, =0 ans
HEKOTOPBIX ‘Té € ,Q , al; 1‘0. He Bce paBHHl Hymo, /<{ €77 . Teopema
25 tdopmynupyeT B TeX e TepMHMHAX, 4To M Teopema [onm and Hosyne pBUYHBIX

Koillell,

§ 3. Aunrebpanmueckue HOpHaHOBEBI, JMEBHI ¥ ACCOLMATHUBHbIE ajre6pb

OnHO M3 MHTepeCHeHUX HanpapjeHMit anreOpbl — 9TO UaydyeHue anrebpan—
wyecknx anrebp (nepuomwmyeckux rpynn). 3a nocneamse roamt B Hosocubupcke u
OMcke TNojiydeH psSil peay/lbTaToB B 9TOM HAlpaBlIeHHH,

TEOPEMA 26 (E, U. 3enbmanos [14] ). Ilycrs y— ffopnaHoBa aji-
rebpa c TOXAECTBOM $”=0 . Torpa 7 NOKa/IbHO—HUNIBNIOTEHTHA,

Ata Teopema pelaer BaxHYI0O ¥ [aBHO nocTtasnenHyio A, U, lilupmosbiM
npobnemy (1955), Hapany c aroit npobnemoit E. Y. 3enbManoB pemmn psa Apy-—
I'HX H3BeCTHBIX Npobnem anrebpel ¥, INpexAe Bcero, npobnemy ¢oH HeitmaHa—Bur—
nepa~Hoprana (1934) 06 onmcamum NpocThIX HOpAAHOBEIX anrebp,

TEOPEMA 27 (E. . 3enumano [15] ). He cymecTByeT HOBBIX Mpoc—
TEiX (BeckoHewHOMepHBIX) HopHaHoBEIX anre6p.

UcnonbsoBanyne upedl #opnaHoBhix anrebp, a Takke NpaMoit HopRAHOBOM
TeXHWKH, CBS3aHHOM C TaKk HasblBa@MbIMHM HOpOAHOBHIMM NapaMM (sacTc Boa-
HuKalomMME B anrebpax JIu), HosBomwmM eMy pewmMTbh crapylo Npobnemy
A. U, KocTpukuna,

' TEOPEMA 28 (E. U. 3encmanos [ 16J]). Anre6pa /lu, nopoxaeHHas
KOHEYHBIM HYHCJ/IOM 3jIeMEHTOB 2-T0 nopsumé, SIB/I9eTCS HMJILIIOTEHTHOH,

AneMent (@  HasbBaeTCd 3JIeMEHTOM BTOPOro NOpsiAKa, eciH (aa/ a )2= 0.

C noMombio TeopeMbl 28 MOMHO NOMYYHTb, B 4aCTHOCTH, Oojee mpoc -
Toe [0KasaTelnbLCTBO TeopeMbl A, U, Kocrpn_xnua. O JIOKa/JIbHO# HU/ILIIOTEHTHOCTH
aHrenesbix anrebp Jlu.

Hakonen, Tteopema 28 mnosBo/ia peldTbh OrpaHMYeHHylo npobnemy Kypo-
wa ang anrebp JIlu xapaktepuctuku O,

TEOPEMA 29 (E. W. 3encmanos). Anre6panueckas anre6pa Jlu orpaHu-
YeHHOR CTEeINeHH JoKA/lbHO—-KOHeYHa,

OcHoBBIBaiCh Ha Teopeﬁae 29, A. H. I'pumkor (Omck) uccnepopan cTpo-

enve anrebpamdeckux amrebp /lu orpamnyeHHo# cTemnenM,
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TEOPEMA 30. (A. H. I'pumxon [39:] ). Anrebpanueckass anrebpa Jlu
OrpaHUYEHHOH CTENeHM Ha[ ToJIeM XapakKTepiCTHK¥ O IOYTH J0KaIbHO—HUIILIOTEH—
THa.

A. T. KonoTos uccienopan oo BapuaHt npobmemsr A. I'. Kypoma: umMmeeTcs
B BUOY yciioBHe airebpaMyHOCTM TO/IBKO Ha CJloBa OT (MKCHPOBAHHBIX NOPOKAAI—
IMX K. I, acCcoluMaTUBHOH anre6pbl A (ocnabnemsas anre6panunocts), HaroMm —
HUM, 4YTO M3 TeopeMsl lllMpmoBa o BEICOTE ClieflyeT, 4TO K. I, /D_[ —anrebpa c
ycnoBueM ocnabneHHolt anrebpauuHocTd KoHeyHomepHa. A. T. KonoToB mocrasun
BOIIPOC: KaKOMY YCJ/IOBMIO [O/DKHA YOOB/IETBOPATbH QyHKIMS pocra / (/1) anrebper

/4 and Toro, 4ToObl /4 6oila KoHeuHoMepHo#? (GymkuMs pocra 7[(/2) - 2TO0
pasMepHOCTb IPOCTPAHCTBA, MNOPOXKAEGHHOIO BCEMM CjloBaMM ANMHEI & /I OT Io-—
poxaalouyx). Ha 3TOT BOHMPOC MOMHOCTHIO QTBEYAeT Clefylomas

TEOPEMA 31 (A.T. Komoros [401] ). Tlycre A=<a,,.. 2,2 —x. n.
accolmaTuBHas anrebpa c ycnoeueM cnaboit anrebpanyHocTH, /) (/1) - ee dyHK —
s pocta, Torna

1) Ecmu (3/1)7[’(/1) < /Z(/27+3) , To amnrebpa A KOHeYHOMepHa,

2) Cymectbyer GeckoHewHoMepHas anre6bpa /4 Takasl, 4TO ( V/Z )

_ n(nt3)
fin)=—

(B @TOoM npumepe moboe CIOBO HMIILIOTEHTHO CTeNneHu 5 M
anrebpa He sBIAETCH NaXe KOHEYHO—OlpenejleHHoi).

HakoHel, ocraHoBMMCS Ha HeKoTophix peaynbratax A. P. Kemepa,

TEOPEMA 32 (A. P, Kemep [19:] ). Iycrte }?— accolMaTHBHad an -
rebpa Had nojem xapakrepuctunku O, Ecan Iq YAOB/IETBOPSIET TOXAECTBY
Ej‘,y, ey y:] =0 , TO B R BBITNOJIHAETCS TOXOECTBO [{Z;, ce ey TN]=0,

Takum obpasom, ecnu anrebpa ,? e 9HI'ejleBa Or'paHHYEHHOI'O0 MHAEKca,
TO OHa HujibIOTeHTHa, [ng nNpouspBonbHbIX anrebp /I aTo yTBepkAeHHE OCTEET—
ca oTKpeiTol npobnemoit (npobnema A. U, Koctpukuna (1959)). Teopena 32
nokasaHa C NoMolibio OOIMX TEopeM o Npe[ICTABAEHHMM NPOHU3BOJILHOIO MHOI'0o6pa—
aud B BHAe NpouapefeHus OGonee npocTeix MHoroo6pasuii, dTO - OAMH M3 Iep —
BBIX NPHMEpOB UCIOJIb30BaHUS ollepalliy NpouaBeneHUus MHorooOpasuit accouna -
TUBHBIX anrebp Ond NOMYYEHHS KOHKDETHBIX Ba)HbIX TEODEeM.

TEOPEMA 33 (A. P. Kemep (18] ). Pamnkan [xexo6cona moGoit K. m.
accolvaTHBHOH ,D_[ —anrebpbl xapakTepucTUku O HUIBLIOTEHTEH,

dTOT peaynbTaT SBNASETCS pelleHHeM' JaBHO crosBuwed NnpobmeMbl, nocrap—
nenso# B, H. JlarbiueBsiM, Tlpn fokasarenbcTbBe npeabiAylei TeopeMbl CYWeCT —
BeHHO Hucrnonbayercs peaynbrat 0. [I. PasMmreicnosa [26] O TOM, 4YTO i HH/Ib—
noteHTHocTH papvkana [bkeko6coHa NOCTATOMHO YCTAHOBHTBL, YTO Ha moboi
k M. accowatusroit Ff —anrebpe ‘BeIIONHAIOTCH ToxAecTBa Kameum., B ceoio

oyepenb paHee A. P, Kemep C17] nokasan, uro Toxmectsa Kamemm criemyior
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U3 CTaHAapTHOI'O ToxAecCTBa

g
6%(”)(-/) Zsoy 0 Loy~

0.

Takum obpazomM, Teopema 33 cnemyeT ua Teopenmsl 34:

TEOPEMA 34 (A.P.Kemep [18] ). Ha mofo#t k. n. accoumaTnsHoft
D] -anre6pe xapaxrepmcTuk: O BEIOMHSETCH HEKOTOPOE CTAHAAPTHOE TOKACCT—
BO,

Tp [okasaTenbCTBe 3TOH TeOpeME! CYWECTBEHHO HCIONL3YeTCH Teopema

A. Y. Uupuwosa [35]1 o BoicoTe k. I /0[ —anrebp,
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