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SAMEYAHUA 0 AWATOHANBHBIX MOMUTOHAX WHBAPUAHTHbBIX
nonyreynn

AHHOTauws.  PaccmatpuBarTcs  [uarOHanbHble  NOJUTOHbI M GUITOJINIOHbI  Haj
WHBAPUAHTHBIMY C/1IEBA WM Ccripasa noayrpynnamu. [JokasaHo, 410 JAUArOHasbHbIi
npasbii - NOANroH (S><S)S TaKou  nosayrpynnsl S He ABJAETCA  KOHEYHO

[10POXAEHHBIMB CTy4ae, Korja noayrpynna s WHBapuaHTHa c/esa uau cnpasa. bonee
T0r0, A0Ka3bIBAETCH, 4TO ANA OUNONNTOHOB (SxS), AaHHOE yTBEPXKAEeHUEe HEBEPHO.

Kpome TOro, noctpoeH npumep GECKOHEYHOW MPOCTON chpaBa (a 3HauwT,
MHBAapUaHTHOM CrpaBa) COKPaTUMOI cnpasa nomyrpynnbl s, y KOTOPOU AnaroHanbHbii

onnonnroH S(Sx8) ABJIACTCA UNKITNYECKUM.

KnoyeBble €/10Ba: [WATOHANbHBIA  0JINIOH, OWIONINIOH, [MOJIMIOH HAaZA MOJyrpynnoy,
MHBAPUaHTHAA Crnpasa (cnesa) noayrpynna, AUaroHabHbIA PaHr mnosyrpynnsi.

T. Apraksina, I. Kozhukhov

National Research University of Electronic Technology (Moscow, Russia)

NOTES ON DIAGONAL ACTS OVER INVARIANT SEMIGROUPS

Abstract. The diagonal acts and biacts over right or left invariant semigroups are
considered. It is proved that the diagonal right act (SxS), of such semigroup S is

not finitely generated in case of invariant right or left invariant semigroup.Moreover, it
is proved that this statement is wrong in case of biacts _(SxS),.Besides an example

is constructed where S is an infinite right simple (and therefore right invariant) right
cancellative semigroup and the biacts S(SxS8) is cyclic.

Keywords: diagonal act, biact, act over a semigroup, right (left) invariant semigroups,
diagonal rank of semigroup.

B pabore [6] (Teopema 6.1) 6bUTO HOKa3aHO, YTO JUATOHATBHBIN MOTUTOH

(SxS), GeckoHeYHOI KOMMYTAaTMBHOI IOMYTPyNIbl S HE MOXET ObITH KOHEYHO

nopoXA€HHbIM. B [5] (Teopema 4.8) aTOT pesynbraT ObII CyIeCTBEHHO YCH/IEH, a

VIMEHHO, (SxS)S He SBIAETCA KOHEYHO TMOPOXAEHHBIM M  OeCKOHEeYHOI

IIOJIyTPYIIBL S Y OBIETBOPAIOLIEl HEKOTOPOMY HETPUBIATbHOMY IIOMYTPYIIIIOBOMY
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TOX[eCTBY. B mpyrom HampapieHuy o600lieHMe YHOMSHYTOIO Bblle pe3y/libTaTa

Tajmarepa cocTosIO B LOKAa3aTeNnbCTBE TOTO, YTO Hsl O€CKOHEYHOI MHBAPUAHTHOM

ClleBa IONYIPYHIIBL S eAVHMLEN NOMUIOH (§xS); He SB/ISAETCA KOHEYHO

nopoxpaéuusiM (Teopema 3.3 us [2], reopema 4.4 u3 [5]). Llens manuoi paborer —
LloKa3aTb 0e3 IPeNIIONOXKeHNs O HAIMYNY B IOTYTPYIIIe eANHIYHOTO 37IeMEHTA, YTO
AVATOHA/IbHBI NPABbIA MOMUIOH (S§'x §); He ABJAETCA KOHEYHO IOPOXK/[EHHBIM B
c/ydae, KOTAa IONYrpynna S WHBAPMAHTHA C/I€Ba WM clipaBa. Kpome TOro, Mol
OKa3bIBaEM, YTO ANA OMIOMMIOHOB (S'xS), AaHHOE YTBEPKJEHME HEBEPHO. A

MMEHHO, CTPOMM IIpVIMep IIONYIPyIIbl S, KOTopas 6ecKOHe4Ha, IpocTa cipasa (a
3HAYWUT, MHBAapUAHTHA CIIPaBa) M COKpATMMa CIpaBa, a AVMArOHA/bHBII OUIIONIUTOH

(SxS), sABmterca nmkmmdecknM. IlocTpoeHre mpyMepa COCTOUT B HEKOTOPOM
yIpoueHny npuMmepa u3 [1], KOTOpbIL, B CBOIO OYepefb, OCHOBBIBAICA Ha W[eAX,
UCIIOTb30BABILXCS B JOKa3aTeNbCTBaX leMMblI 4.1 1 Teopembl 4.3 u3 [7].

Jlns mpOMSBO/MIBHOM IMOMYTPYNIBL S Mbl, Kak 0ObIYHO, MonmaraeM §'=§,
ecmm § uMeeT eqUHULY, U S! = Su{l}, ecnmn S He uMeeT eguuaunpl [Honyrpynna S
Ha3bIBACTCS UHBAPUAHMMHOL C7led, ecnmy 1000 e€ JIeBBbI Waean ABAETCS
ABYCTOpOHHMM. VIHBapMaHTHBIE CIIpaBa IOYTPYIIIIbL OIPEAEAIOTCA JBOMCTBEHHBIM
obpasoM. VIHBapMaHTHOCTb C/leBa MOJYTPYNIBI S O4YEBMIHO, PaBHOCU/IbHA
cnepytomemy ycnosmo: Va,x €S8 JyeS' ax=ya. Hanee, npasoim nonuzonom|8]
HaJl TONYrpynmoil S HasblBAeTCA MHOXECTBO X, Ha KOTOPOM [IE€NCTBYET
IOyTpynna S, TO ecTb oOmpefeseHo oTobpaxenme (X,S)a XS Takoe, 4TO
BBINOJIHAETCA TOXAeCTBO (xs)s' = x(ss') mna x € X, s,s" € S./lesviii nonueon Y
HajJ TOJMYTPYHION S OmpefiefiieTcss [BOWMCTBEHHBIM 00pasoM, TO eCTb Kak
oTobpaxenne sxy vy, (s,y)a sy, npmuem s(s'y)=(ss)y nma yeVY,
s,s" € S. Ecnmu MHOXeCTBO X SIB/IAETCS JIEBBIM IIOJIMTOHOM Haji IOJIYTPYIIION § U
IpaBbIM ITOJIMTOHOM HaJl IOAYTPYIION 7, TO OHO OyfieT Ha3bIBATbCA GUNONUZOHOM B
cryyae, Korja BbinonHsAercsa ycnosue (sx)t =s(xt) npu xe X,se S, teT. Ecm
S — IONYIPYIIIIA, TO MHOXXECTBO S x S OyfieT ABIATbCA IPaBbIM IIOIMTOHOM Haj, S
OTHOCHTeNIbHO peiicTBus (X, ))s =(Xxs,)s) mpu Bcex X,),S€S, NeBbIM

OTHOCUTENBHO fielicTBuA S(X, V) = (8X,Sy), a Takke Ounonmronom. Haszosém mx

B



ISSN 2072-8387 ‘ BectHuk MIOY. Cepusa: Ousmka-Matematuka { 2015 /N2 1

COOTBETCTBEHHO  1pasviM,  /leB8biM 0UA2OHATIbHBIMU nonueoHamu, a  TaKXe

ouazonanvrbim 6unonueoHom. bysem 0603navath ux (S x S)g> (§x8)g> (Sx8),-
[TogMHOXeCTBO 4 = Sx S OymeM HasbIBaTb HOPOMOAIOULUM MHONECHBOM
nommrona (SxS),, ecmm AS' =S xS. AHAJIOTMYHO ONpefe/ATCA MOPOXKAALIe
MHO>KECTBA [MarOHa/JbHOIO JIEBOTO M [AMAaroHa/JbHOro 6umonnroHa. Ecim Hukakoe
COOCTBEHHOE  MOAMHOXECTBO  IMOPOXKIAWIEr0  MHOXeCTBA  He  SB/ISETCA
HOPOXKAAIOIINM, TO OHO Ha3bIBAETCS HENPUBOOUMbIM. VI3BECTHO, YTO HEIIPUBOAMMOE
MOpOXKJjaroliee MHOXKECTBO SIBJISIETCS MMHUMAaIbHBIM 1o MowHocTH ([3], Teopema 1).
IIpasvim OuazonanvHoiM paHeoM TIOMYTPyHnmel S OyfeM HasblBaTb MOIIHOCTb
MMUHVMA/JIbHOIO MOPOXXJAMIIEro MHOYKeCTBa ITO/IMIOHA (SxS)S. AHaTOTMYHBIM
00pa3oM OIpeleNnsOTCA /1e6blli OUAZOHANbHBLE paHe W OUOUALOHANLHBLE paHe
nonyrpynnsl. bygem o6osHayath ux rdr S, Idr S ¥ bdr S cooTBeTcTBeHHO (CM. [5]).
Teopema 1. Ecnu S— OeckoHeuHas UHBAPUAHMHAS Clle8A NOLyepynna u
6uduazonanvrviil pame bdrS <o, mo §=AUN, 20e A— beckoneunas npocmas
cnesa nonyepynna, a N — uoean nonyepynnul S unu nycrmoe MHOMeCmao.
Hokazamenvcmeso. Ilyctb § — 6GecKkOHeyHas MHBAapMAHTHAs C/leBa MOMYTPYIIa, y

KoTopoit bdrS <co. [lamee myctb {(a,b),KX ,(a,,b)}— cucrema o6pasyroumx

IMAroHaabHOTO OWMIIONMNTOHA (Sx8). Mpbr umeem: SxS=1JS"(a,b)S". OrTcrofa
i=1

SlealS1 UK u Slansl. Bes orpanmuyeHns OOLIHOCTM MBI MOXKEM CUUTATh, UTO
S 1alS1 — MaKCUMaIbHbIN cpenn UeanoB S laiS I ITonoxxum
N={xeS|a, ¢5'xS'}. OueBnaHO, N, €CIM OHO HENYCTO, ABNAETCA MJEAIOM
oAyrpynmnsl S. JJokaxxeM, 94T0 B 3TOM ciny4ae N — MaKCUManbHbIl ujean. Ilycrp
y¢ N. Torma a, e S'yS'. Kpome roro, yeSlal.Sl s HekoTtoporo i. Otciopa
S'aS'cS'yS'cS'aS'. Beumy MakcumambHoCTM uAeanma  S'qS' umeewm:
S'aS'=S'aS'=S"'yS'. Cnenosarenbho, yeS'qS'. OT0 o03HAYAeT, YTO
S= SlalSl U N, TO €CTb N — MaKCUMaJIbHbIIl UJ€al.

Ilpegmonoxnm, uto N =&, Torma momyrpymma S =S/N He wnmeer

UJIeanoB, KpoMme S u {0}. CneposarenpHo, mo nemme 2.26 us [4] nmub6o S — 0-

npocrasg HOAyrpynma, mambo S — [ByXaleMeHTHas MOJIyrpynma ¢ HyJIeBbIM
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. . . 2
YMHOXeHNeM. Ecin MeeT MecTo BTOpOI ciy4aii, To S = {al} U N, mpnyém a; N.

Tax kak § OeckoHeuyHa, To N taxxke OeckoHeuno. Ilyctp u e N. Vimeem:
. 1 Q2
(al,u)zs(ai,b,-)f JJIsT HEKOTOpPbIXI <71 U S,IES. Tak kak S :{O}, TO

S=1= 1, OTKyfia U = bl.. Takum 06pasoM, 3/1eMeHTOB bi 6€CKOHEYHO MHOTO, 4TO

IIPOTUBOPEUNT YCIOBUIO. Hamn pacCcy>xaenna IMOKa3bIBaKT, 4YTO S — O-HPOCTaH

HOJIyTpYIIIA.
1 _ql 1
Beupy = MHBapMaHTHOCTM  C7eBa S'aS =§a. CrnegosarenbHO,

1 1
S=S a, K US a,. llonoxum A=S\N. Ilycts X € A. Panee 6bu10
JOKa3aHO, YTO B 3TOM C/y4yae Slel ZSICIISI. CnegoBaTenbHO, Slxz Slal.
Orcropa Slx = Slal. 9To 1MOKa3bIBAET, UTO O — 0-mmpocras cneBa IOMYTpyIIIa.

Xopomo M3BeCTHO, YTO B 3TOM C/Iydae HY/Ib IOTYTPYIIIIbI S M30/IMPOBAHHBINA (TO
ecTb xy;tO npu x,y;tO), a MHOXE€CTBO E\{O} SIBJISIETCSL IIPOCTON CrieBa
nonyrpynmnoit. Takum o6pasom, A4 — mpocrast ceBa IOTyrpyIIIa.

Hokaxem, uto A OeckoHeuna. ITycTob |A‘< oo. Torna N 6eckoneuno.

Mycts a€ A, u € N. Vmeem: (a,u)= s(al.,bl.)t Opy HEKOTOPBIX [ <M W

s,t e S' Tax ax sate A, o s,t € Al, nosromy U = sht € AlbiAl. Takum

n
obpasom, N C [JAlbl.A1 , To ectb [V — KOHEeuHOe MHOXECTBO, UTO TPOTUBOPEUUT
i=1
npenpinymemy. Mrak, S =AUN, rtme A— GeckoHeduHas mpocTas creBa
nonyrpynma, a N — uzean.
B cnywae N =(J, paccyxpas aHalIOrM4HO MPeIbIAYIIeMY, MBI IOTydaeM,
yro S = A — 6eckoneunas npocras cnesa monyrpymma. Teopema jloKasaHa.
Cnedcmeue 1. Ecnu S — OeckoHeuHasi UHBAPUAHMHAS Cle8a NONLy2pynna u
bdrS <2, mo s npocmas cnesa.
Tloxasamenvcmeo. 1o Teopeme 1 S = AU N, rne A— npocras cnesa, N = )

wim N — wumean. Ecm N #J, 10 B cucteme obpasyiomux 6umonuroHa
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S(SXS)S HOJDKHBI OBITH 00s3aTe/IbHO Maphl BUJA (a,a'), (a,u), (u,a) s

HEKOTOPBIX a,a' € A, ue N, OTKyZAa bdr S >3. Cnenosarenbho, N = .

Teopema 2. Ecnu S — Geckoneunas uneapuanmuas cnesa nouyzpynnd, mo
rdrS = .
Hoxazamenvcmso. Ilpepmonoxxmum, 4to S — OecKOHeYHas MHBapMAaHTHas CJieBa
nonyrpynma u rdr S <oo. Torma bdr S < oo, orkyma mo Teopeme 1 monyuaem,
ato S =AUN, rne A— 6eckoneunas mpocras cmeBa momyrpymma, a [N —
mycroe mHoxectBo wm upean. Eem {(a,,b),K ,(a,,b )} — muoxectso
06pasyoIMX NPaBOro AUATOHANIBHOTO MOMUTOHA (S X S), TO HETPYAHO BUJETD, YTO
te mapst (a,,b,), rae a,,b, € A, 6ypyr 06pasoBsiBaTh MOPOKAAIOIIEE MHOKECTBO
MO/INTOHA (A X A)A. ITyctp 31O 6YAyT mapsl (al,bl),K ,(Clk,bk). Nmeem:
(a,,b)A' UK U(a,,b)A' = Ax A. Orcoma A=a,A' UK Ua, A'. Tax
kak A npocras cnesa, To Aa = A pna Becex a € A. Cnegosarensho, a, = s,
n1sa Hekotoporo S € A . [lanee, s = al.ll‘ npu Hekotopbix [} <k ut e A" Kpome
TOrO, ; = ual.1 npu HekoTopoM U € A. Taxum obpaszom, a, = al.ll‘ual.1 , TO ecTb
a, € (11.1Aal.1 . Paccyxpast aHa/IOrMYHO, TOMTYYUM a; € al.zAai2 » ;) € ai3Aal.3 u

T.8. Tak Kak KOMMYECTBO (I, KOHEYHO, TO Mbl Oymem mmerdb 4, =a, upn
m+d m

HEKOTOPBIX m,d > 0. Cnegosatenbho, a, €aq; Aal. . 910 BrIeYéT, 4TO A, —
m m m m

pery/IApHbIA 3/IEMEHT IOMTYTPYIIIbI A. 3uaunt, A nmeer ugeMnoTeHrt. I1o Teopeme,
IBOJICTBEHHO TeopeMe 1.27 u3 [4], mpocTas cieBa MOyrpynna ¢ MAeMIOTEHTOM
ABJIAETCA JIEBOV IPYNIION, TO €CTh A=Lx G, rge [ — MoMyrpynma eBbIX HYy/el,
a G— rpymmna. Tak xak L u G sBnsorcs roMoMop(dHBIMYU 00pa3aMy IOTYTPYIIIbI

A, to rdr L <oo u rdr G < o0, Herpyzauo supetn, uto B a1oM caydae L u G —

KOHEeYHble MONyrpymmbl. TakuMm obpasom, A‘< 00, a 3TO IPOTMBOPEUYNUT paHee
fokasaHHOMY. Teopema JoKasaHa.

Teopema 3. Ecnu S — OeckoHeuHAs UHBAPUAHMHAS C/le6a NOY2Pynna, mo

1dr S = c0.
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Hokasamenvcmeo. Ilyctb S — OeckoHeYHas MHBapMaHTHAA C/eBa MOMYTPyIHa n

Idr § <oo. Torgma raxxe bdr .S <oo. Ilo teopeme 1 S=AUN, rge A4—

6eckoHedHas pocTas ciea mofayrpynma, a N — uznean. Ouesusno, Idr 4 < oo,
Utak, A— 6eckoneunas monyrpymma, Aa=A pna scex a€ A n
IdrA<oo. Jina a€ A nonoxum L, = {(x,y)e Ax A | ax=ay}. Jlna
a,b €A wmeem: a= I/lb, b=va IIpM  HEKOTOPBIX U,V E A. ITosTomy
(x, y) EpP, = (x, y) € 0,, TO ecTb O,  He 3aBUCUT OT (. CrnepoBaTe/bHO,
P, = {(x, y) e Ax A ‘ Yu ux = uy}. Herpyano mnposeputs, 4to O, —
koHrpysuuysa nonyrpynmnsr A. O6o3Haumm P, udepes p. Jlokaxem, uTo dakrop-

nonyrpynmna A/ P 6eckoneuna. ITyctp ‘A/IO|< 00, Bosbmém moboe b € A.
Torzma (bi,bj) € O TUpU HEKOTOPBIX [ # J. Orcropa ub' =ub’ nipy Bcex U € S.
Bssas U = b, MIOJTyYNM: Z)Hl = bj+1. Tak kak I # j, 10 b — snement xoneuHOro

k
rmopdankKa, a 3Ha4duT, b — MWIEMIIOTEHT TIIpU HEKOTOpOM kEN. CHoBa
BOCIIO/Ib3YEMCA TEM (l)aKTOM, 4TO IIpOCTada Cji€Ba IIOAYyrpymnia ¢ MAEMIIOTEHTOM

ABJISETCS JIEBOI rpymmolt, To ectb A = L. X (G, rae L — monyrpyia JeBbIX HyJleit,

a G— rpynma. Ho B aToM ciy4ae, Tak Kak [ i G 6€CKOHEYHO, Idr A = .

Takum obpasom, |A/p|= o0o. Ilomoxum Z:A/,O. IIpoBepum, 4TO

HOMyrpyna A coxpatuma cresa. Iycte a b=ac. Torma (ab,ac) € p. 910

Breuér, yto Uab =uac npu Bcex U. Otcroma (b,c) € p, , a 3HAYUT, b=c.

ua?’
O603H2aYNM IMONMyrpyniry A CHOBa 6YKBOI7[ A, y6paB «CTapoe» A us3 paccMOTpeHUA.
Takum 06pa30M, A— IIpocCTad CI€Ba COKpaTuUMasd CjaeBa 6ecKkoHeYHas Mojayrpymnia u

Idr 4 <co. Ilycrb {(al,bl),K ,(an,bn)}— crucTeMa OOpasyloLIMX HOIMIOHA

.. o 2N —
A(A X A). BosbméM mo6oit anement d € A. Mbi umeem: (a,a )— S (a’i’bli)
. _ 2 _ —
npu HEKOTOpbiX §),1. Orciona d = Slail,a = Slbl.l, TO €CTb Slal.la —Slbl.l, a

3 2
SHAUMT, & A = bi1 . Janee,(a,a’)=s, (ctl.2 ,bl.2 ), oTkyma aa = biz s

k .
mo6oro k Mbr Gyzem mMeTh al.ka Zbik. Ho wmnpexcot I, <n mnpu Beex k,

2
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nostomy I, =1,

k
pyM HeKOTOpbIX K #f. Mbl Tomydaem: aika :b[k Zal.ka’.

CokpatuB Ha aik , TOMy4MM: ak =a'. Orcropga momydaeM, 4to A UMeeT
unemnorent. CregoBarenbHo, A -neBas rpymma. 3uaunt, ldr A=oo0, uro
IIPOTMBOPEYNT PaHee YCTAaHOBJIEHHOMY. TeopeMa JoKas3aHa.

Tax kak mpoctele ceBa (CIIpaBa) IOMYTPYIIIBL AB/AIOTCSA MHBAPMAHTHBIMMI
cneBa (cmpaBa), TO MBI IIOy4aeM C/efiylolllee C/IeiCTBUE M3 TeopeM 2, 3
JBOJICTBEHHDIX K HUM.

Cnedcmeue 2. becKoHeuHas npocmas cnpasa Uiy cneea NoLyepynna umeem
beckoHeuHble OUALOHANIbHBLE 7IeBbLTL U NPABbLLL paHeul.

WTak, MBI yCTAaHOBMIIN, YTO AMArOHA/IbHBIN JIEBBIN ¥ AYarOHAIbHBIN IIPaBbIit
paHru mo60it 6eCKOHEYHON MHBAPUAHTHON C/leBa MM CIIpaBa IOYTPYIIIBI BCErfa
6eckoHeyHbl. OffHaKO, OVMAMATOHA/IBHBIN PAHT TAaKUX ITONYTPYII MOXET PaBHATHCS
eiIVHMIIe, KaK ITOKa3bIBaeT Cleflylollee yTBepkheHMe. Ho fd ero mokasaTenbCTBa
HY>KHO IIPOBECTY IIPeBAPUTENIbHbIE PACCYKIEHNA.

Iycts X — muoxectBo n &, F: X — X — orobpaxenus. ITocrponm
OPVEHTVPOBAHHBII JBY/IONbHBIN Tpad G(O( s ,B), Y KOTOPOTO MHO>K€CTBOM BEPIINH
AB/ISIETCST OObefMHEHMe [BYX HelepeceKalounxcs Kommii MHOXectBa X, a
pébpamu — mapsl Buza (x, xa) n (x, x,B), rie X € X. OTMerum, 4TO HAYaNO U
KOHeI] KaXJ0ro pebpa NpUHAIEXaTPasHbIM OK3eMIUIAPAM MHOXecTBa X .

HerpygHo BupeTh, YTO B C/Iydae, KOTga X M IB VHDBEKTUBHBI, KOMIIOHEHTbI

cBsI3HOCTHM Tpada G(O( R ﬂ) MOTYT OBITb TMIIb CIENYIOIUX BUJIOB:
Kn(l):{xlaKaxnaylaKayn}a e X = Yy, -ee s xna:yn’xlﬂ:yz""’
X B =Y X,B= 215

K,Sz) ={x0.K,x, . Ky, b mexa=y, .. x,a=y,,xf=y, ..,
X,B= Vs

K® z{xn)yn |I’Z e N}, rze xXa=y, xnﬂzyn+l npu n € N;

K(4) :{xn,yn |I’l eN}u{yO}, e X, =Y,, xnﬂzyn_l npu 1 EN;

K® ={x,y, |neZ},mexa=y x =y, npunecZl.
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Orcroga  BMOHO, 4YTO CYLIECTBYET /IMIIb CYETHOE YHCAO IONAPHO

Hey30MOpP(HBIX KOMIIOHEHT CBA3HOCTH.
IIpeonosncenue 1. [lycmo X - cuémmoe MHOKeCM80, npedcmasieHHoe 8 6uoe

Henepecekaouiezocs 06veouHeHUs CHEMHDBIX NOOMHONCECNB:
X = Xl UX2 UX3 UK O6osnauum uepes S nonyspynny écex unvexmuevix
omobpancenuit X —>X  maxux, uwmo Xac X, WK UX o

Hexkomopozo N (3asucsuezo om ). Tozda S - Geckoneunas npocmas cnpasa (a

3HAuUmM, U UHBAPUAHMHAS CNPABA) COKPAMUMAS CNPABA HONYPYNNA, NPUUEM
bdr §=1.

Hokazamenvcmeo. Tak kKak § COCTOMT U3 VHBEKTUBHBIX OTOOPasKEHMIt, TO

S cokpatuMma crpasa. [lokaxeM, yTo S mpocra cupasa. Ilycrs &, ,B € S. Torga
XX, UK UX, npu sexoropom n. Ionoxum Xy = (xail)ﬂ IS
xeXa. Torpa ¥ — WHDBEKTUBHOE OTOOpakeHue Xa— Xl uK UXn.
OT06pasuM OCTalbHbIE 3TEMEHTBHI (x eX\X CZ) B3aMMHO OJIHO3HAYHO Ha

MHOXECTBO Xn+1'

y: X—>X UKUX,

Torpa IIOJIyYUM UHDBEKTUBHOE oTobpaxxeHne
- OueBngno, ¥y € S nu ay = f.

Ocranoch fiokasath, uto bdrS =1. Tak xak muoxecrso X | CYETHO M
KOJIM4eCTBO BO3MOYKHBIX HEM30MOP(GHBIX KOMIIOHEHT CBA3SHOCTHU rpadoB G(O! , ﬂ)
TaK)Ke CYETHO, TO CYIIECTBYIOT MHDBEKTMBHbIE OTOOpaxeHms (X, ,BO :Xl —)Xl
Takue, 410 rpad G((XO, ﬂo) MIMEET CYETHOE YMC/IO0 KOMIIOHEHT KaXKoro Kjacca
130MOP(MHBIX BO3MOXHbBIX KOMIOHEHT. IIpofio/mkum otobpakenus &, :Bo Ha BCé
MHOXecTBO X Tak, 4ToOB (Y, ,30 OCYLIECTBIAIM B/IOKEHME MHOXKECTBa
X2 UX3 UK B MHOXECTBO Xz- [IoHATHO, YTO B 3TOM C/Iy4yae CZO,,BO es.

HoxaxeMm, 4TO (050, ,BO) — HOPOKJAIINI  97IEMEHT  AMArOHABHOTO
6unonuroHa S(S X S)S. Iycrs @, f € S - npoussonbusle aneMeHTsl. Tpebyercs
IOCTPOUTDH 0TOOpakeHus y,0 € S Takue, 4TO 7(ao,ﬂ0 )5 = (0!,,3).

ITocrpoum BHavane orobpaxenme y. Iycrs K, K, K - xommonentsr

ceasnocru rpada G, ). Orobpasum MuOKeCTBO {K,,K,,K} nnvexrusuo s

2
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MHOXKeCTBO KOMIIOHEHT rpacda G(ao, ﬂo) Tak, uro6sr K, orobpaxanace B

usomopduyio eit kommonenty K, - 9T0 BOSMOXXHO BBHMAY CTpOeHUs rpada
G(ey,B,). Tiyes K, < G(ax, f) orobpaxaerca 8 K] < G(e,, ;). o
yenosuo K, = K. Mbl Mokem cumtath, uto K, umeer pébpa (x,,7,),a K-
(u j,vj). TlonoxXmm X ;) =u, JNa BCeX j. AHaNOTUYHbIE JeHCTBUA MpOZienaeM
nnsa npyrux kommonent rpapa G(a, [). OueBnpmo, MbI MOMydMM MHBEKTHBHOE
orobpaxenne ¥ : X —> X, . fcuo,uro ¥ € S.

TTocTpoum Terepb oTobpaxkenue 0. [Tomoxum v,0 =y, mascex j. Tem
caMpiM O OyJeT OIpefeNeHO HA MHOXeCTBe X o VDX B, X,. o

OTIpefieNieHnIo  TOMYTPYNIBl S /i HEKOTOPOrO A Mbl  UMeeM
Xau Xﬂ - Xl V) UXn. Hoonpenennm 0 Ha MHOX€CTBO
X\ (Xlao UX]:Bo)a HalpuMmep, TaK, 4YTOOBI 9TO MHOXECTBO B3aUMHO
OJTHO3HAYHO OTOGPaXKanoch Ha MHOXKeCTBO X 4e1- Lorma ) Oyznet BnoxxeHneM X B
X, UK UX . CregosarensHo, oes.

IIpoBepuM, uTO ]/0(05 = mun }/,B05 = ﬂ Iycre X € X. Torma
Xy € Xl. IIycs XX =, x,B = y'. C yuéroM mocTpoeHns otobpaxenus y
nmeeM: XY € Kl,'. [TocMoTpuM, KakoMy KIaccy wu3oMOpdu3sMa IIpuHAAjIexar
xommonentst K, u K/.Ecm, nanpumep, K, = K/ = Kr(ll), TO X=X, V=V,
J"=J’;a me t=j+1 mpn j<mn w t=1 wpu j=n. Ipu srom
K ={x,K,x v, K,y }, K ={u,K,u,v,K,v}. Io onperenenumo
OTOOpaKEHUS » Mbl UMEEM: Xy =u,. Kpome toro, u.ct,=v,, uj,BO =V,
Vj5 =V Vt5 = ¥,. Orciopa nony4yaem: x;/aoé' = uja05 = vjé' =); =X n
ananormano X)f3,0 = xf3. Cnyvan, xorga K, = Kn(z), K® ,K® wm K®
paccMaTpuBaOTCsA aHanoruyHo. CrefoBaTenbHO, x;/aoé' =Xxa Mx7ﬂ05 = x,b’.

Takumobpasom, ]/(Olo, ,30)5 =(a, f). Teopema noxasana.
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