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AnnoTams

B pabote ommceiBaeTcs pererka momdopMaliuii mpon3BOJIbHON KOHEUHOM
dopmanmu yHAPOB 10 BKJIOYeHUIO. [lokazano, aro obast koHedHas (popma-
g YHAPOB ABJISETCS HACIEICTBEHHOMN.

In this paper we characterize the lattice of subformations of an arbitrary
finite formation of monounary algebras. It is proved that every finite formation
of monounary algebras is a hereditary formation.

1 OHpe,Z[eJIeHI/Iﬂ n BCIIOMOraTeJIbHbI€ PE3YyJIbTaThbl

[lonarue dpopmanuu nosgsuaoch B 1963 r. B padbore B. ['amrona u B mocsieayro-
Iue TOJIBI TOJIYYIIIO TUPOKOe pacupocTpanenue B reopuu rpymi ([1]). B konre 70-x
I'0JIOB AKTUBHbBIE MCCJIE0BaHKS 110 Teopuu popManuii Hepeniv Ha JIpyrue KJiacCu-
yeckne aiareOpor (KoJibiia, aaredpst JIn), a mo3Ke u Ha yHUBEpCATIbHBIE aIrebpbl (CM.
2]).

Mmuoroobpasust 1 KBa3UMHOTOOOpa3us sIBISIIOTCS HauboJIee MCCIeI0BAaHHBIMY 1
HEKOTOPBIM 00pa30oM OJIU3KHMU HOHATHIO (popMarnuu. B To Ke BpeMsi ©3BECTHO, ITO
HeHaCJIeJCTBeHHbIE KJIACChl, 8 TaK 7K€ KJIACCHI C YCJIOBUIME KOHETHOCTHU He ABJISTIOTCS
HH MHOTOOOPa3usaMM, HI KBA3HMHOIOOOPA3UAMUA.

Hasee peus noiizer o konednbix popmaiusix yHapos (uau popMarusix KOHEIHbIX
yHapoB). Byzer 1ano abcrpakTHOE onucaHue pereTku Mo AMopMaIiii Ipou3BOIbHOI
KOHEYHOI (hopMaly YHAPOB.
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QopmMmarueii Ha3bIBAe€TCSI KJIACC aareOpamdecKux CHCTEeM, 3aMKHYTBI OTHOCH-
TE€JIbHO B34ATUA FOMOMOp(beIX O6paBOB N KOHEYHbIX (C KOHEYHbIM YUCJIOM MHOZKHUTE-
,neﬁ) MO/ PSIMBIX TTpou3Be ieHuit. [ljisi Mpou3BOIBHOIO KJlacca ajaredpanvdeckux Cu-
crem X obo3HaynM 4epe3 SX MHOXKECTBO BCEX TOJINPIMO HEPA3JIOKUMBIX CHCTEM
9TOTO KJ1acca (B KJIacce BCEX CUCTEM JIAHHON CUTHATYDHI), a yepe3 form X — dbopma-
o mopoxkaennyo X. Jlaree yepes HX, RyX u SX 0003Ha9ai0TCSA, COOTBETCTBEHHO,
KJIACCHI BCEX TOMOMOP(MHBIX 00pa30B, KOHEUYHBIX MOIIPSMBIX MPOU3BEIEHMI U BCEX
nojgcucrem X-cucrem. Kitace X maspiBaerca nacaeiactBeHHbiM, ecan SX = X. Ilo
aemme 3.2 u3 [2] uzsecrno, uro form X = HRy(X).

OueBuno, 4To Juig popManuii §1, S2, 13 §1 C §o caeayer s§1 C s§o.

Ecin §1,82 — xoneunwvie dpopmamuu aaredp, T.e. coaepzKaT TOJHKO KOHETHBIE
agredphl, TO /I HUX BepHA M oOpaTHas MMILTAKAIUS, T.€.

51 € 82 & 51 C 552 (1)

JleiicTBUTENBHO, IYCTh S§1 C s§o 1 A € §F1. YTBepxKIeHue 04eBuIHO, ecan A € s§7.
Ecmu A ¢ s§1, To mo reopeme Bupkroda o moanpaMom pasnoxkenun A pasnoxnva
B KOHEUHOE TOJNPAMOe MPOU3BEICHHE MOINPAMO HEePA3I0KUMBIX aaredp, KOTOphle
upunajexar s§; (em. [4], cien. 8.7). Takum ob6pasom A € Ry(s§1) C Ro(sF2) C Fo.

Hcnonb3yst Te yKe paccyKIeHns MOYKHO yOeIWThCs TaKzKe, 9TO JIJIT KOHEIHOI
dopmanun § aaredp uMeeT MecTo

form(s¥) = § (2)

Hasee paccMarpuBaroTcest yHapHbie aireOpbl ¢ oHOi oneparueii f (ynapot). Muo-
JKECTBO HEJIbIX HeoTpurarTebubix uncen obosnavaercs No, N = Ny \ {0}. Yepes
Cr = (a| f"(a) = f""(a)) obo3HauaeTCst yHAP ¢ OOPA3YIONIUM @ M OLPEJIE/ISIO-
muM cootrormenuem f"(a) = [ (a), tae n,m € Ny, m > 0. B srom o6o3navennu
yuap CO naspiBaror yuksom aaumael m. Yepes C°° obosHadaercs oobeuHenne Bo3-
pacraromeit nenn C1 C C2 C ... ynapos C! nisa Beex t € N. Duement a ynapa Ha-
3pIBaETCS nepuoduneckum, ecmm [T (a) = f*(a) ans nekoropurx n, m € Ny, m > 0.
Layburoti t(a) nepuoamyeckoro 3J1eMeHTa ¢ Ha3bIBACTCd HAMMEHbBINUIT 13 [oKa3are-
neit n € Ny, gy kKoroporo siementT f"(a) TpUHAIIEKAT HEKOTOPOMY KOHEUHOMY
mukiy. Ilepuodom p(a) mepuoOIUUECKOrO SJIEMEHTa @ HA3BIBAETCS HAMMEHBIIHii mo-
kazareip m € N, aas koroporo fH@™(aq) = %) (aq). Uepes F, o6o3nadaercs cBo-
60/IHbII OIHOTIOPOXK eHHbIH yHap. Eciu A, B — yuapsbi, npuyem A N B = &, Torjga
yaap A U B o6o3nauaercsa A + B u Ha3bIBaeTC Npamots cymmot yaapos A u B.

CdopMyupyeM HeCKOJIbKO UCIONb3yEeMBIX Jalee pe3yIbTaTOB.

Creyrommue JBe JIeMMBbl TIPHBEJIEHBI B [3].

JIEMMA 1 ([3]). Daemenm a ynapa A mozda u moavko mozada ydosremeopsem
ypasnenuro [™(a) = "™ (a) (n,m € Nog, m > 0), xoeda t(a) < n u p(a) | m.

JIEMMA 2 ([3]). Hycmov A;, i € I — npoussoavrvie yrnapo.. Jaemenm a €
[Lic; Ai asasemes nepuoduveckum mozda u moavko moeda, kozda nopadku |(a;)|
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MOHOo2EHHOLT NoJYHAPos (a;) < Aj;, NOPOAHCOCHHVE NPOEKUUAMU (; INEMEHMA A 02Pa-
HUYEHDL 68 COBOKYNHOCTY, NPU FIMOM

t(a) = max{t(a;) | i € I}, p(a) =HOK{p(a;) | i€ I}.
B [5] onucanbl Bce mOAIpAMO HEPA3TOKUMbBIE YHADHL:

TEOPEMA 1 (|5]). C mounocmuio do usomopdusma noonpamo Hepasroncumoi-
MU YHAPamMU 6 Kaacce 6cex ynapos asastomes CF (h > 1), CF°, Oz?’“ (p — npocmoe,

2 Koneunble (bopmMaliuu yHApPOB

3ameTum, 9To B yTBep:KAeHngAX (1) u (2) ycioBre KOHEUHOCTH aIredp CyIecTBeH-
Ho. [l ciiyuast 6eCKOHEYHBIX YHAPOB 9T 3aMevYaHus He Bcerjia BepHbl. Hampumep,
ecan opmanus § comepxkut ynap Fi, To ns wee (2) yxke me Bepro. Ecan mnpen-
nosioKuTh, uro Fy € form(s§) = HRy(sF), 10 mo/KHbl HaliTuch yHaphl A; € 5§,
rae ¢ = 1,...,n, u Takoe MOAIpsAMOe IpousBegerne B yHapoB A;, 4ro cymecTBy-
er smumopdusm ¢ : B — Fi. Ilo Teopeme 1 Bce 3/1eMeHTHI YHAPOB A; SBISIIOTCS
[IEPUOINIECKUMHE, TI0O9TOMY BCE 3JIEMEHTHI I3 Takke nepuojinieckue 1o jemme 2. Ta-
KUM 00pa3oM TojydaeMm, 9To F] TakKe COAEPKUT HNEPUOJAUUYECKHE 3JIEMEHTHI, YTO
IpOTHBOpEYHT onpesenenuto. [losromy Fy ¢ form(sF).

[Iycts § — xoneunas (popmarus anredop. HerpyaHo npoBepuTh, 4TO MHOZKECTBO
Lr(F) Beex moadopmanuii hopmanuu § o6pasyeT MOJHYIO PEIIETKY M0 BKIOUEHUIO.
Onpejiesium Ha OyjleaHe MHOXKECTBA S§ BCEX KOHEUHBIX IOJIIPSIMO HEPA3JI0KUMBIX
aJiredp u3 § oreparop ¢ 1o MPaBUJIy:

c(X) = s(form X),

a4 Jjirodoro X C s§.

OueBuaHO, 9TO [JIsT TPOU3BOIbHOIO MHOXKecTBa X C s§ A5 gaHHOi (hbopmanun
§ Bepao X C ¢(X). Ecim X; € X gy mekoroporo Xp, 1o ¢(X1) C ¢(X). Hanee
c(e(%)) = s(form(s(form X))) = s(form X) = ¢(X) cormacuo (2). Takum obpasom ¢
— olepaTop 3aMbIKAHU.

Hns onucanus pemerku Lp(§) noadopmanuii qannoit Koneunoit opmarun yHa-
pOB §, JOCTATOYHO ONMKMCATH pemerKy L, 3aMKHYTBIX HOJAMHOYKECTB MHOXKECTBA, ST
KOHEYHBIX MOAIPSMO HEPa3I0KUMBIX YHApPOB u3 §. leiicTBuTe/IbHO, BEpHA

JIEMMA 3. IIycmo § — xoneunas dopmavus areebp. Tozda Lp(F) = Le.

JTOKABATEJBCTBO. 3agaanm orobpaxkenne ¢ : Lp(§) — L. mo npasuiy: s

npousBosbHoit M € Lp(F) mycrs p(IM) = sO. Onpenenenne ¢ KOPPEKTHO, Tak
kak ¢(sM) = s(form M) = M s a060oro M € Lp(F). Ilyers X € L., Torga
dbopmanus form X € Lyr(§) cornacuo (1) u

p(form X) = s(form X) = ¢(X) = X.
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Hanee ¢ Gyaer uzomopduzmom pererok mo (1). 0

JlokazkeMm JeMMy, KOTOpas TMOHAIOOUTCS BIOCJIEICTBHH.

JIEMMA 4. Ecau ynap euda A+ B npunadaescum kaaccy ynapos X, mo yrapol
A u B npunadaescam gopmavyuu form X.

JIOKABATEJIBCTBO. CHauajia 3amerum, 4o jiid yaapos A, B, C, rue ANB = &
HenocpeacTBeHnas nposepka nokasbipaer C' X (A+B) = Cx A+Cx B, (A+B)xC =
AxC+ BxC.

[Iycte A+ B € X. O6osnaunm A; = Ay = A+ B, torna Ay x Ay = (A+B) x (A+
B) = AxA+BxA+AX B+ Bx B. Tanee o603uaunm uepes D = AX B+ Bx An
nokazkeMm, 4To D gBagercd MoAnpaMbIM npoussegenneM ynapos Aq, As. Ouesuano,
qyro D C A; X Ay. BosbMeMm mpou3BOJIbHBIA 3j1eMeHT © € Ay u Torjaa, eciam r € A,
TO I IPOU3BOJIBHOIO §y € B anement d = (z,y) € AXx B C D, a eciu € B,
TO Jiist pou3BoOJIbHOrO Yy € A 3nement d = (x,y) € B x A C D. T.e. cymecrByer
Takoil ssemenr d € D, yro dm = x, rae m; — upoekrupopanue A; X A, na Aj.
Beuay npoussoabHocTn BhIOOpa T noaydaeM Dm; = Aj. Anajgormuno u Dmy = Ay
¢ IPOEKTUPOBAHKUEM Ty npoussenenus A; X As wa Ay, Takum obpasom D saBisercs
KOHEUHBIM IIOIIPSMBIM IIpou3BeaeHneM yHapos Aj, As € X u mostomy D € form X.

Bajaaum orobpazkenue ¢ : D — A, w3 D na A, 110 npaBuy:
x, ecin (x,y) € Ax B
y, ecmu (z,y) € Bx A’
pol kinacca X u npousBosibHOil mapel (z,y) € A X B umeem f((z,y)p) = f(z) =
(f(x), fly)e k. (f(z), f(y)) € A X B. Ananornuno (z,y) € B x A. Takum o6pa-
30M ¢ — snumopdusm D wa A n nosromy A € form X. Anamornuno u B € form X.
O

B caeaytonieit jemme gaercst onucanue 3aMKHYTBIX MHOXKECTB OlepaTopa C.

(x,y)p = TOTJA IS YHAPHOUH onepanun [ U3 CUrHATY-

JIEMMA 5. Ilycmv § — woHneuwnasa gopmayus ynapos. Umerom mecmo caedyro-
wue pasercmsa

1. e({C%}) = c({C% + CF}) = {C + €Y, CY
keNu{C%)C s

0 < s <k}, ecau p — npocmoe,

2. c({C1}) ={Ct | 0 <t < h}, ecau h € Ny u {C}} C s5;
3. c(X) =U{c{A}) | A € X}, ecau X C s3.

JOKABATEJIBLCTBO. 1) Ilycts X = {C’gk + CY}. Vuaper C), + CY s Beex
0 < s < k gaBasiorcs roMoMOpPgHbIMU ODpa3aMu C’Sk + CY u nosromy npunaie-
xar ¢(X). Yuapsr C), ns Beex 0 < s < k takexke npunajexar ¢(X) mo memve 4.
[Mokazkem, uto apyrux B ¢(X) nmer. JleiicrBurensno, B ¢(X) monagaror TOJbKO roMo-
MOpP(dHBIE 00pa3bl KOHEYHBIX HOINPSIMBIX Mpou3BeeHuit aaredp n3 X. 3amernm, 9T0
Ha yHapax u3 X Bepua ¢opmyia (V) re (x) = &, ICTUHHOCTH KOTOPOil COXPAHSETCst
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IIpH TIepexo/ie K MPAMBIM MPOU3BEIEHUAM, TOgaareGpamM u ToMOMOPGhHBIM 00pa3aM.
CnenobareibHo 3Ta dopmyna BepHa u Ha yHapax u3 c(X). Homycrum CO € ¢(X)
ans wexoroporo m { p. Tlepuon p(a) mopoxkgaiomero CC siementa a pasen m,
1o Toraa 1o jemme 1 mogygaem m | p*. Tporusopeune. Orkyna CY + C? € ¢(X)
ang m {1 p* mesosmoxkmo BBEay emmbr 4. Ha O gna mo6oro t € N dopmyna
(Vz) f7"(z) = 2 Takxke apaserca noxuoil. Coracuo Teopeme 1, HEKAKHE Jpyrue
MONIPAMO HEPA3JI0KUMBIE YHAPHI He Tpuuamiexar ¢(X) m OKOHIATETbHO HMeeMm
c({Ch + CT}) = {Cp: + C7,Cp | 0 < s <k}

Hanee, pna pasencrsa c({C),}) = c({Chx + C7}) rocTaTouHO UL 3aMETHTS,
aro O, +CY € c({Ch}). Pacemorpum C9 x C7, € form{CY, }. Tlo emme 2 nosry4a-
eM, 4TO yHap Cz?k X Cz?k n3oMopdeH mpaMoit cymme pF IUKIoB C}?k. Konrpysunus,

00BeMHSATONTAS B OJIH KJIACC 3IeMEeHTHI TPOM3BOJLHLIX pF — 1 MUKJIOB, a OCTAIBHBIE
9JIEMEHTBI OCTAB/ISAMONIAA B OJHOIJIEMEHTHBIX KJAacCaX, YKa3bIBA€T TOMOMOPMU3M,
orobpaxatonuii C7 x C% wa C), + C7. Taxuum o6pasom Chy + Cf € c({C),}).

2) [ycrn reneps X = {C'}. Yuapwr Cf st seex 0 < ¢ < h apasiores roMmoMopd-
npivu obpasamu CP n mosromy npunagieskar ¢ X). Opyrux B ¢(X) mer. [eiicTsu-
TebHO, Ha yHapax u3 X BepHa dopmyra (Vo) fA(x) = f*(z), xoropaa asngercs
JIO)KHOU KaK Ha C{”d Jis moooro d € N, Tak u Ha C[?k JIJISI BCAKOTO TIPOCTOTO P U
k € N. Corsacuo Teopeme 1 nosygaem takum obpaszom c({Ch}) = {C? | 0 <t < h}.

3) Mycrb A € ¢(X). Torga naiigyrces ynapst A; € X, rne @ = 1,...,n, u Takoe
noJnpsiMoe pousseienne B yuapos A;, urto cymecrByer smumopdusm ¢ 1 B — A.
Ha Bcex ymapax A; ucrumra dopumyra (V) f**™(x) = f*(z), tne m ects nan-
MeHbIIIee 0obIee KpaTHOe MEpUOJ0B BCEX 3JIEMEHTOB M3 KaxkIoro yHapa A;, h —
MaKCUMaJIbHad IJIyOMHA 3THX 3JIEMEHTOB. DTa (POPMYJIa COXPAHSCTCA Ha IPAMbIX
MPOM3BE/IeHUsIX, Ha TojajredOpax u Ha roMmoMopdHbix obpazax. [losromy ona Bep-
na na A. Torma mo nemwme 1, rayOuna smemenTos A He mpesbrmaer h, a MeproIb
ssemenToB A nenar m. Takum obpasom A € ¢({A;}) ana wekoroporo i. O6parnoe
BKJTIOYEHHE OYEeBHTHO. O

CJEACTBUE 1. Pewemka nodpopmanyuil xonewrotd Gopmayuy YyHapos A6AAEMCA
anzebpaureckoti peuwemxot.

CJEACTBUE 2. Jhobasa konewnaa hopmayua YyHapos A6AAeMCA HacAedCmEeHH O
popmavued.

JIOKABATEJIBCTBO. [lo temMme 5 3amedaem, 94To A1 KOHEIHO popMaIun yHa-
POB MHOKECTBO HOJIIIPSAMO HEPA3JIOKUMbBIX YHAPOB, IIPUHAJJIEKAIIUX JTAHHOH (Hop-
Manuu, BMeCTe C KazKIAbIM CBOUM YHApPOM COAEPzKUT U BCE €ro HO,Z[&J'II‘€6pr. y‘{I/I—
ThIBast (2) W TO, 9TO HacJeAcTBeHHAast (OpMAINs, MOPOXKIEHHAsST KIaccoM ajire6p X
coBnazaer ¢ Kiaaccom HRyS(X) ([2], memma 3.5), moaydaem Tpebyemoe yTBepIK/Ie-
HUe. 0

Ha muoxkecTBe HelycTbiXx KOHEYHbIX (hOpMaliii YHAPOB OLPEIE/IUM CJIe/Ly IOIne
COOTBETCTBHSA, XapaKTEPpU3YIOHIMEe MHO2KECTBO IIOJAIPAMO HEPA3JI0O2KHUMBIX YHaAPOB
(3aMKHYTOE TIOMHOKECTBO MOANPSIMO HEPA3MIIOKHMBIX YHAPOB, COOTBETCTBYIOIIEe
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dbopmarun):

JUIE KOHEIHO# bopmanun §

£(3) max{h € Ny | O € §}, ecimn MakcumyMm cymecTsyer
0 =

00, ecan C’f € § g seex h € Ny
max{k +1 € Ny | Oz?’-“ +C) € F}, ecm MAKCHMYM CYTIeCTBYeT

fiZ) =40, ecmCY+CV¢ F
00, ecJu C’gk +CY € F st Beex k € Ny
JUIST BCEX P;, TIe P; — 1-T0e HPOCTOE YHCJIO.
Onpenenennnie Boime f; 11s Beex ¢ € Ny sIBISIOTCS OTOOPaKeHUSIMU BO MHOYKE-
c¢tBO Ny, JTOMOTHEHHOE HANOOIBIITIM 3JIEMEHTOM 00, W ONPEIEISIOT MOCIeI0BATETb-
uoctb (ko, k1, ko, .. .), tiae k; = fi(§) (i € Ny), rakyro, uro

ecan k; = 0 mis wekoroporo ¢ € N, 1o k; = 0 mia Bcex i € N (3)

Ecnu L — mpousBosibHast penierka, 1o depe3 L* (coors. L.) Gyaem o603HAUATD
perieTky L, TOIOJHEHHY IO BHEITHUM 00pa30M HAMOOJIBIINM (HAUMEHBIIHM ) SJIeMeH-
ToM. [Ij1s ipou3BoJIbHOI KOHEYHO hopmaliu § yHAPOB Oy/eM OIpeessTh CJeLy-
IOIIHEe PEIeTKH:

1. Ecmm fo(F) € Ny, Torma onpegemum Sy = ({n € Ny | 0 < n < fo(§)}, <), rue
< — ecTecTBeHHBII OpsI0K; ecan fo(F) = oo, Torma Sy = (Np)*

2. Ecm f;(F) € Ny (¢ € N), rorma onpegemnm S; = ({n € N| 1 <n < f;(F)}, <),
rjae < — eCTecTBeHHbIH mopsaok; ecan f;(F) = oo, Torga S; = (N)*

TEOPEMA 2. ITyecmv § — woneunas dopmarvus ynapos. Toeda

JIOKABATEJJIBCTBO. OTMeTHM, YTO €CIH Y JBYX KOHEUHBIX (popManuii yHapoB
COBIIAIAIOT 3HAUEHHs OTOOpazKeHui f; 1yg Beex i € Ng, To y HUX COBIIAJIAIOT U MHO-
JKECTBA TIO/IIPSMO HEPA3JIOKUMBIX a/1redp, a 3Ha4uT 110 (2) paBubl u camu hopma-
. Bouiee Toro, cormtacuo siemme 5 u (1), Konednast bopmaryst yHAPOB §2 COIEPKHUT
dopmanuio §; Torga u Tosbko Toraa, Koraa fi(F1) < fi(F2) s Beex i € Ny, re.
korma (fo($1), [1(F1),--.) < (fo(F2), f1(S2),...), nae < — ecTeCTBEHHBIN MOPSI0K
na mpavom npomsseaennn (N,* )N (manGonpmmii saement B Ny* obosnagaercs oo).

[IpousBosbHoit moadopmarun I hopmarun § COOTBETCTBYET MOCTEI0BATEb-
noctb (ko, k1, ko, ...) € (NN rae k; = f;(0M) (i € Ny), co csoiicrsom (3). Ecim
3aj1aHa Tocaea0BaTebHoCTh (Ko, k1, ks, . ..) € (Ny*)N co croitctom (3) u k; < fi(F)
Juts BeeX ¢ € Np, To onpejieiiM MHOXKeCTBO X CJIeIyIONIUM 0Opa30M:

1. C’fo € X, ecan ky < o0;
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[\]

. O € X nna Beex t € Ny, ecm kg = 00;

3. C’Oki_l +CY e X, ecm 0 < k; < o0;
p;

W

Y

) C’St_ + CY € X nna Beex t € Ny, ecam k; = oo;
5. apyrux B X HeT.

Torma 9 = form X — koneunas popmarnus yaaposn. Ecu kakoii-to n3 mokasare-
neit k; (i € Ny) mocie1oBaTeIbHOCTH paBeH 0O, TO MO Ompe/ieeHno X HeMe | IeHHO
HOJIy4aeM PABEHCTBO OO JIJIsl COOTBETCTBYMoIIero orobpaxkenus f; (i € Np). ITycrs
ki € Ny (i € Ny), rorma no jemme 5 nosyuaem f;(9M) = k;.

st nannoit nocaenoBarensuoctu (ko, ki, ka, . . .) Hamiack dpopmanust 91 rakasi,
qaro f;(IM) = k; aya Beex @ € Ny,

Taxum obpazom, 75 m000it HemycToit moadopmanun N JaHHON KOHETHOH (hop-
manuu § yuapos, oroopaxkenue M — (fo(IN), f1(IM),...) ycranasiusaer u30MOp-
dbusm @ pemerkn HemycThX noadopManuii Ha IABHBIA HIea PEIIeTKH 3JIeMeHTOB
(N, )Mo co cpoiicTBOM (3), OTHOCHTEIHLHO €CTECTBEHHOTO HOPAIKA <, HOPOZKICHHBII
ssemenToM (fo(§), f1(F).--.).

Ha obpase ¢, T.e. Ha MuozecTse nocaeosareabnocreit (ko, ki, ko, ...) € (Ny*)No
co cpoiicrBom (3) Takux, aro (ko, k1, ko, ...) < (fo(F), [1(F),...), oupeaesnm orob-
paxenue ¢ : Imp — Sy x | [[ S; ] no npasmuy:

ieN
(ko, (0,0,...)), ecim k; =0 (i € N),

ko, ki, ko, .. )b =
(ko, k1, ko, .. )0 (ko, (k1,ka,...)), ecmu k; > 0 st Beex i@ € N

r7e 100aBIeHHBIM HANMEHBIITHM 7TEMEHTOM B (H SZ) apagerca (0,0,...). Hemo-
ieN /.,
CpeJICTBEHHAs TPOBEPKA MOKA3bIBAET, UTO 1 SABJISIETCS U30MOP(MU3IMOM PEIIeTOK.
Pacumpum KOMIO3UIAIO H30MOPMU3MOB ¢ 01), YCTAHOBUB MyCTOil moadopmanuu

B COOTBETCTBHE Npucoeunenubiii Kk So X | [[ S; | BHemHEM 06pa3oM HauMeHbIHIL
ieN
asement . [losiydaem uckoMblit u30MOPGU3M. O
Kiacc Bcex KOHEUHBIX CHCTEM HEKOTOPOTO MHOTOODpPasws SIBISIETCS KOHEYHOi
dopmanueii, Tak:ke Kak U camMo MHOTroobpasme sapisercs dopmarueii. OdparHOoe
He BepHOo. IlycTh HaM JgaHa KoHedHas (opMalug yHApPOB §, TOTIA He 00s3aTesb-
HO HaliJIeTCs TaKoe MHOroOOpa3ue, 4To § COCTOMT M3 BCEX €r0 KOHEYHbIX YHAPOB U
TOJLKO U3 Hux. Hampumep, nycrs X = {C’I?k | k € No}, tne p — dbuxcuposannoe
npocroe gncao, u § = form X. Cpenn onpenesnsromnieii COBOKYIMHOCTH TOYKIECTB HC-
KOMOTO MHOT000pasus MOryT ObITh TOIBKO TOxAecTBa Buna (V) f(x) = f*1(x),
(Vzy) fM(x) = f**™(y), n,m € Ny. Beerna maiinerca rakoe s € N, uro p* > m.
Hwu o0 13 9THX TOXKJIECTB HE UCTUHHO HA C'Ss € § ecaim m > 0. Ilosromy cpean
ONpeJIENIAIONIEH COBOKYITHOCTH TOXK/JIECTB HCKOMOI'O MHOTOOOpA3usi OCTAIOTCSI JIUIIb
(Vx) f*(x) = f"(x), KOTOpBHIE UCTUHHBI U HA YHAPAX HE MPUHAJIEKAIUX .
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JItobast Koneunast popmalist YHAPOB § 3aMKHYTa OTHOCUTE/HHO B3STHSA T'OMO-
MOP@HBIX 00PA30B, KOHEUHBIX IIPSIMBIX IPOU3BeAeHUI 1 nogaareop. Takum obpazom
KJIACC § sABJsieTcs nceBgoMuoroodbpasuem (em. [6], cp. reop. 4.4 u3 [2]). Ecan §;
— noadopManust B §, TO CyIecTByeT OeCKOHEUHAs MOCJIe0BATEILbHOCTh TOXKIECTB
€1, €s, ..., TaKasg 4TO §1 HpeJCTaBIsgeT U3 cebsd KIacc BceX TaKuX yHapoB A us §,
1S KOTOPBIX HajijeTcs Takoe t € N, uro B A nerunnbl Bee ToxaecTsa u3 ;5 {ei}.
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