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YUCJIO JEBEHTI'ExMA JIsI OJHOTO U3
CKEJIETOB MHOTOOBPA3U# BYJEBLIX AJITEBP

A. I'. [Tunyc

Dedicated to Professor F. Sik on the occasion of his seventieth birthday

ABSTRACT. BBoaaTcsa noaTusa ceoboaHoro snuckegeTa u uncia Jlesenrefima
nsa cBoGOMHOTO ®BINMCKeJIeTa NPOU3BOJILHOTO MHOroobpasusa anrebp. Jokasni-
BaeTcdA, 4To uucio Jlepenrelima ansa cBoboaHOro »NUCKeNeTa MHoroobpasusa
6yneBLIX anrebp cobmasaeT ¢ yuciaoM JleBeHrelfiMa MOJHOW JIOTMKM BTOPOTro
nopaaKa.

ITonaTusA ckeseToB MHOr006pa3uit aiarebp OBIIM BBeLeHBI aBTOPOM B pabo-
rax [2], [3] u 3arem, B HesoM pafe AajbHeRIUX paboT, ZOBOIBHO MOAPOBHO
M3YYaUChCKEITEThl KOHT PY®HII-TUCTPUO Y TUBHBIX MHOT006pasuii . B yacTtHoC-
tu, B paborax [4], [b] ZokazaHa HepaspelMMOCTb 2JIEMEHTAPHBLIX TeopPUi
CKeJIeTOB BIMMOPPHOCTI U JeKapToBa I HETPUBUAILHBIX KOHIDYeEDHII-AU-
cTpubyTUBHBIX MHoroo6pasuii , a B pabore [6] - HepaspemmMMocTh iaeMeH-
TApHOW TeopuM CKelleTa BIOKUMOCTHU TIPOU3BOIBLHOTO MHOT000pa3ua comep-
FKAIEro HeOMHODIEMEHTHYIO KBa3UITPUMAIbLHYIO alrebpy.

Fcan R-npowsBonbHbIA Kiacc aarebp, To yepe3 JR 0603HAYNM COBOKYII-
HOCTbH BCeX THUIOB m3omop¢dusma R-anrebp. Ha coBokynoctu JR BBOAMM OT-
HOIITEHWA KBA3UIOPAAKOB <&, <« U OIlepalliK, BO3MOXKHO YaCTUYHBIE, TPOM3BeE-
geHnid X, *: gag a,b,c € TR a < b(a < b) Torga u ToBKO TOrAa, KOTAA ajre-
Gpa THa ¢ ABIAETCA TOMOMOP(HBIM 06pa3oM anrebpsl Tuma b (aarebpa Tuma
a BIokrMa B airebpy tuma b), a x b =c¢ (a*b = ¢) T0orma M TOIBKO TOTJA,
KoTza airebpa Tuma ¢ m3oMoppHa AekapToBy (cBoGomHOMy B R) mpomsBe-
geHno anrebp tuna ¢ u b. CreneToM sIUMODPPHOCTH (BIOKUMOCTH, AeKap-
TOBBIM, CBOGOIHBIM) MTPOM3BOJIBHOTO MHOT0O6pasua M HasbBaeTCA KBA3Wy-
nopsagouenneii kiaace (JM; <) ((IM; <) , cOOTBETCTBEHHO KJACC C TOIY-
rpynmoBoii omepammeid (IM; x), (IM; +)). CBoGOAHBIM BIMCKETETOM MHO-
roo6pasua M HaszoBeM anrebpamdeckyio cucteMy Buma (IM;* <), T.e.
KBA3UYIIOPANOYEHHBIA KIacC HaJeJeHHBIA MOy pyNIoBo#A omeparmeli * co-
rilacoBaHHOW ¢ kKBasumopsaakom <. Jlaa mioboro kapauHaiga k yepes Moy

Key words and phrases: muoroo6pasusa anrebp, JIorMKa BTOPOro MNOPAIKAa, CKeJIETbL

mHoroo6pasuit , uucna JleBenreiima.
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o6o3HauMM CcoBOKYNMHOCTH{R € M| |A| < k }. OrpaHUUeHHBIM CKeIETOM SIIH-
MopdHOCTH MHOT0O0Opasus I Ha3bBaeTCA KBAZMYIOPAJOUYHOE MHOMKECTBO
(0Wep; <) AHATOTUYHO ONpPEeeAOTCA M APYIUE Ol paHUYeHHBIE CKelETH Ha
W, Takum obpazom, orpaHUYeHHBI cBOGOMHBIA srmckeser N ABIsAeTCA
KBa3UYIOpANOYEeHHOH monyrpyro#i . [lajee He Gy memM Mpuaep:KUBATHCA OTIIH-
una Mexay anarebpolt m ee Tumom mM3oMopodU3Ma.

EcTecTBento nmpeAnonoknUTh, YTO A 6ONABIMNX KapAWHAIOB OTpaHUYeH-
HBIe CKeJIETHI MPOU3BOJBHOTO MHOT006pasua IN HacIeayioT OCHOBHBIE CBOMA-
CTBa CKelleToB. B 4acTHOCTU, pedh MOMKET WATA O HACITEeNOBAHWW DJIEMEH-
TapHBIX cBolicTB. Ilpm »ToM, Hambollee WHTEPeCHBIM MpPeNCTABIAETCA He
MPOCTO COBTAJAeHUE BIIeMEeHTAaPHLIX TeOPUN OTPAHUYEeHHBLIX W HeoTpaHWmveH-
HBIX CKEJIETOB, a CYIIecTBOBaHUe AjsA jroboro Habopa M-amrebp Ay, ..., %A,
Habopa amre6p A}, ..., w3 orpaHudeHHOro kiaca My diIeMeHTApDHBIE
CBOMCTBa KOTOPBIX B TEPMHWHAX COOTBETCTBYIOIErO CKejeTa B Kiacce Mo
COBIIAMAI0T C AHAJOTUYHBIMU CBoWcTBamu anarebp 2y, ..., 2, Bo BceM MHO-
roobpasmu M. To ecTh peub MAET 0 pPeaNM3yEMOCTH BIEMEHTAPHBIX TUIIOB
KOopTekKell 21eMeHTOB HeOT PAHUYEHHBIX CKeJleTOB B OTDaHWYEHHDBIX.

Yucaom Jleenrefima ajsa ckenera smuMopdHOCTH MHOroobpasms M Ha-
30BEM HAWMEHBINTUH KapaAnHa k Tako# | uro misa nobeix M-anredp Ay, ..., A,
(n € w) Halinyrca kapamHan k' < k u anrebper A}, ..., A € My Takme, 9410
pileMeHTapHble Teopuu Momenedt (IM; <, Ag, ..., Ap) 1 (TMepr; AL, .., ALY
COBIaMa0T. AHAJIOTUYHEIM 006pa3oM BBOAUTCA MoHATWMe umcia JleBeHrefima
JUIA APYTUX CKeJleTOB MHoToobGpasus. Yepes E;%’* 6yaem 0603HAYATH UMCIIO
Jlesenreiiva nas cBoboaHoro Muoroo6pasus M. Uepes 5% 06o3naunm
uancio Jlesenrefima cremera (JM; <, <, x).

[MonHo# mormko# BTOpOro mopsAAKa HA3BIBAETCA PACIIMPEHUE Y3KOTO WC-
YKUCIIEHNUSA TTPEAMKATOB C TOMOINBLIO GOPMYJI B KOTOPBIX J0IYCKAaeTC s HABEIUB-
aHWe KBAHTOPOB CYIECTBOBAHUA U BCEOOGIMHOCTU IO MPOM3BOJBHBIM ITDEIN-
rkaTaM. Uwmciom Jlepemrefima moano#i mormem BrOporo mopsaxa £17
BaeTCsA HAUMEHBINNT KapauHail k Tako¥ , YTO AJs MPOW3BOJIBLHOR ajirebpamy-

Ha3bI-

eckofi cucrteMmbl 2| KOHEUYHOW CWUTHATYDPBHI CYIIECTBYET ajrebpandeckas CHC-
Tema 2 MomHOCTHM He mpeBocxoasmel k W Takas, uTo Teopum cucteMm 2 u
2’ B mosHOM MorMKe BTOporo mopaaka cobmanaloT. Jlokanusammsa umcaa Jle-
BeHTeliMa IJiA MOJIHOW JIOTUKMA BTOPOTO TOPAIKA HA KapAWHAJIbLHOW IMKaJde
3aBHCHT 0T TEOPETUKO-MHOMKECTBEHHBIX MIpeNonoxKeHnt (cM. K mpumepy [8]).

B paGore [7] mokazamo HepaBeHCTBO Eﬁ’s’x < ¢ gna mo6oro Komedro
6azupyemoro MmaOT006pasua I KoHeunolt curuaTypel. Bes Tpyma 3ameuaercs,
YTO OKa3aTENhCTBO BTOTO HEPABEHCTBA OCTAETCA CHPABEMJUBBIM W TIPU
no6aBieHUN B CUTHATYPY CKeJleTa ollepalinu *. TakuM o6pas3om, JUId KOHEYHO
6a3upyeMBIX MHOOGPa3nii KOHeUHOW CUTHATYPHI UMEET MECTO, B YaCTHOCTH,
HepPaBEHCTBO E;i’* < 01 B roii se pabore Ha IpUMepe KaTeropuUuHLIX MHO-

£§<17<<7>< S EII

roo6pa31/117’1 3aMeUYeHO, YTO HEPABEHCTBO MOMKeT OBITH CTpOormM “n

(<X = g1y png

JMI060T0 HETPUBUAIHLHOTO KOHEUHO 6a3WPpyeMoro KOHTPYSHII-AUCTPpUby TUBHO-

TaM e JOKa3aHO TaK e PaBEeHCTBO (g, = o (a, sHAUMT, 1
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ro MHOT006pasud N KOHEUHOW CUTHATYPHI BCe airebphbl KOTOPOTO COMEPHKAT
nonaaredbpy mM3oMopQHYI0 HeKoTOpo# ¢urcupoBaHHOW npoctoii M - anre-
6pe. Conepkanue ke qaHHOW paboThl CBOAUTCA K JOKA3aTEIbCTBY PABEHCTBA
Eé’* = ¢ nna MHOTOOGpasusa GyieBbix aare6p. OGo3HAUNM HOCIenHEe KaK
BA.

Ecan L - HekoTOpO€e NUHERHO yIOPALOUYEHOEe MHOKECTBO (JIYM) ¢ TE€DPBHIM
- @ ¥ TOCIeTHNM dieMeHTaMu, To 4depe3 B(L) o06o3HAUMM WHTErpaibHYIO
OyneBy anrebpy mnopoxkneHHywo [ , T.e. OyjeBy airebpy MoAMHOXKECTB
MHOkecTBa L\ {a} TopoxIeHylo uHTepBamamu Buaa (c¢,d] , rme c¢,d €
L. IIpu stoMm aiym L OyaeM OTOXRIAECTBIATH € JUHEHHO YIIPAIOUYEeHHBIM
[0 AMHOKECTBOM 9JIEMEHTOB OyieBoii anre6pbt B(L) suma (a,b], roe b €
L. Hlas moboir GyneBoii anrebprr B um am06oro ee sjieMeHTa ¢ dYepes
B | a obosmauyumm OyieByr airebpy WHAyIMpoOBaHyIO aijirebpoii B Ha
mHoxkecTBe {b € Blb < a}. na moboii anrebpandeckoi cucrembr A u noboi
pileMeHTapHOR popMynbl p(x) curHaTypbl cucTeMbl 2 depes ¢(2) o6ozHaunm

MHO¥ecTBO {a € AA | ¢(a)}.

Teopema. B mnpemmonomxennn o6obuierHolt koHTHMHYYyM runoresbsl (OKTY),
yncyao JleBenreima i cBOHOTHOIO BIMUCKeJeTa MHOT000pa3usa OyJaeBbIX
anrebp paBHo unciy JleBenreiiMa oA MONTHOR JOTUKA BTOPOTO IMOPAIKA.

JlokazaTeabcTBO. B cuily oTMEUeHHOTO BBINE WMeeT MECTO HEePaBEHCTBO
*
Ef;;‘ < M1y Takum o6pasoM, B HOKasaTeldbCTBE HYIACTCA JIMML 06paTHOE
*
mepasencTso £ < E?A .

Yepes R; 06o3HAUMM Kjacc anrebpanyecKnx cUCTeM Buaa (w; U 2% U
wh UV, E,g,f,a1,...,a,), Tae w; - TPOU3BOIBHBIA opanHaJ, 2¥* MHOMKECTBO
BCeX MMOAMHOKECTB MHOKECTBA Wi, W, - ANIBIOHKTHOE C w; U 2¥1 MHOMXECTBO
morrocTu X;, U(V) - 0 IHOMECTHBIN TpeANKAT BEIAEIAIONIAA 2 1eMEHTH MHOMK-
ectBa w;(w)), € - MBYMECTHBIH NMpeIMKAaT NPWHAMLIEKHOCTH MEXIY DIIeMeH-
TamMu w; U 2%, ¢ - B3aWMHO OJHO3HAYHOE 0TOOpaskeHMEe MHOMKECTBA w; HA
MHOMECTBO w), f - B3aWMHO OJHO3HAYHOE O0TOGpaKEHNE MHOMKECTBA W; X W
Ha Wi, d1,...,0, - HEKOTOPHIe KOHCTAHTHI NpuHaLiexamme 2. I[lycth K
Useord R mae Opa - Kiacc BCeX OpAUHAJIOB.

Samerum, uro (1 apngercsa npenenpHEIM KapmuHaigoMm. Taxum oGpasom
OYeBMIHO, YTO IJIfl JOKa3aTelbcTBa HepapeHcTa (11 < E%ﬁ’* HOCTATOYHO

MOCTPOUTH TAaKylo cucTeMy (GopMmya curHatypel (&, #*) : S(z,9),Q(z,z,y),

q)l(xag)aq)Z(xag)aq>3(£aZag)ag)4(xazag)aq)5(xazauay)aq)6(ga{) (3ﬂer g - KOpTeK
MEPEMEHHBIX Y1, Y2, . .., Y23, { - KOPTEXK t1,...,1y), UTO:

e

A) ansa mwoboro j, anaA MOOGEIX 2JIEMEHTOB Cq,...,C23,d1,...,dy (cooTBET-
CTBYIOIMUE KOPTEkM 0603HAUMM Kak ¢ U ci) us IMcy, (IM) rakmx, uro
(IMon,; %) | Pole, )((IM; <, %)) = Ps(c,d)) yrasanHbie $opMydIbl ompe-
nensior B creqere (JMoy,; <, *) (B cremere (JM; <, *)) anareGpauueckyio
cucremy A1 = (S(0Mcy,,¢)/Qx, z,¢); @1(x, ¢), ®a(x, ¢), P3(x, 2, ¢), Pa(x, 2, ¢),

Os(x,z,u,¢), dY) (cucremy Ay = (S(IM, ¢)/Q(x, z,¢); B1(x, ¢),..., Ps(z, 2, u, €),
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d)) nzoMop(PHYIO HEKOTOPOH crcTeMe M3 Kiacca & U DK 9TOM, €CTECTBEHHO,
— oy _ . N — N N; — .
ecam |y = 2% = Ryqq, 10 2% = Ny < 50 2% = 57 Nygq;
< L<j

B) ana mo6oro opmuHaia §, Mg HPoM3BoJbHOR cucrembl 2 € K; cymie-

CTByeT BBEIOOp HMapaMeTpoB ¢, d € TMeyw,,, Takoi , 4TO A J060T0 N; >
Rip2(IM; <, #) | Ps(e, d), (IMen,; <, %) F Po(e,d) u (S(IM,¢)/Q(x, z,¢);
Sy (x,0),..., Bs(x,z,u,¢),d) = (S(OMey,, 0)/Qx,2,¢);  Pi(x,0),...,

S5 (x, z,u,¢),d)y =2

Ona mobeix aym (A; <), (B;<) uepes (4;<) - (B;<) oGosHaunm wux
JEKCUKOrpaUuecKoe MpOU3BeAeHre, T.e. JeKapToBo npousBejerue A X B
MHO¥eCTB A U B TOpANOK Ha KOTOpOM olipejeidercsa yciaopueM: (ap, b)) <
{(az,bs) Torma wm Tosbko Torma, kKorga by < by mam by = by mw a3 < as.
Ecmm (B; <) n (Ay; <) mpu b € B HeroTopwie ayM, To ), p(Ap; <) ABngeTcs
muokecTBOM Upe g Ap (npm ycaosum, uro Ay, N Ay, = 0 aasa by # ba) nunelinniii
MOPAIOK Ha KOTOPOM oTpefiesien Tak: a < ¢ B ), p(Ap; <), ecam iubo a, ¢ € Ay
JuiA HekoToporo b € B u a < ¢ B {A; <), mubo a € Ay, ¢ € Ay, mby < ba B
(B; <)

B pa6ore Bounera [l], B npeanomkenun OKT', aasa nwoboro opavHamia i
MMOCTPOEHKI JIyM L; Takue, 4TO:

1) |Ls] = Ny41 w1 a1a mobeix a < b € Ly |(a,b)] = V41,

2) mag moboro C C L; m no60oro M30TOHHOTO WKW aHTUHA30TOHHOTO
orobpakenus f aym C' B aym L; uMeer mecto HepaeHcTBO [{a € C|f(a) #

IIyctb L; (J € wi+2) - HeKOTOpAA CHUCTEMA OTKPBITHIX TTOTAPHO AN3BIOHKT-
HBIX WHTepBaJjoB ayMm L;. Torma ¢ momolnbio paccyskIeHU aHAIOTUMYHBIX
JAokazaTesbcrBaM paboTel [1] 6e3 Tpya H0Ka3bIBAIOTCA cieayonme cBoficTBa
Gynesbix aare6p B(1 + L; + 1) (obosHaunmM gajee »TH anrebphl Kak ‘B;):

3) |‘B;| = N;41 u qas noboro 0 £ a € ‘B; |‘B; la] = Riy1;

4) nasA moGhIX ji # js M MOGBIX OyieBbIX anrebp By, Bo ABNAIOMNKCA 0 I-
anrebpamMu anarebp ‘B}I,‘B}Q COOTBETCTBEHHO, eCU JAJA HeKoTopol GyieBoit
asnre6pol B umeer Mecto B K By u B <K By, 1o [B| < N;;

i
J1’ .
|(a,b)] = V41 m h - HekoTOpOE BilokKeHMe anrebpol B(C) B anrebpy ‘B}Q, TO
j1 = ja 1 h - TO}RIECTBEHHO.

5) ansA mobBIX J1,jz uw mwoboro ¢ C L ecau aiA aw0beix a,b € C

IIycty anrebpamdveckas cucrema Q[ = {(wiU2¥Uwl; UV, €9, f,a1,...,an) €
R;. llepennnekcupyeM MHOKECTBO {L; |7 € wi+2} Tak, 4TOBLI PO UHAEKCHOTO
MHOMKECTBA W;+2 UT'Pajio Telepb 00bheanHeHnEe AU3BIOHKTHBIX MHOXKECTB wi—+2
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n w}. PaccMoTpum cieayrommue JTyM:

My=1+ > [(LL, +14+Li+1+L,+1) wi+
(kL) Ew; Xw;

+ (L1 + 14 Ly gy + 1) -wini];
Mg =14 > [(LL, 14 L+ 1) wigr + (L0 + L4+ L + 1) - wip];

kew;

Mg =14 [(LL, A1+ Li + 1) - wigy + (Ll 41 + Dwiy];
kew;

My =1+ Z [(LZU + 1) wipr + (qul+1 +1+ Lji(k) + 1) wipl;
kew;

Mg =1+ (Li, + 1) -wipr + (L1 + 1) - wiy;
MG =14 (LL, +1+ > L+ 1) wipa + (Ll + 1+ Y Ly +1) @i

k€Ew; k€Ew;
MG =14 (L, +14+ > Li+1+ Y Lig+1) wip+

k€Ew; k€Ew;

F (L 1+ DY L+ 1) - wiyy;
kew;

=1 (L, 414 > L+ 1) wipr + (L 4y +1) - w]yy;
kew;

a =1+ (L, + Dwigt + (L i+ 1+ Y Ligy + 1) - wiy;

kew;

IIycrs {j|j € wit1} - COBOKYIHOCTL BCeX JIyM (¢ TOYHOCTBIO O M30MOD-
¢uama) MomHoCTH He mpeBocxogameii N;. Iomoknm y; = Z]»Ewlﬂ(l +a; +
1) + 1. B wactHOCTH, A M060r0 JIyM L MOIHOCTH He MPEeBOCXOAANIER N;
14+ L+1 <y u ana moboro aym takoro uto 3 & v, Aas a0bbix a,b € (3
|(a’ b)| < N;.

Mycts “2 - nexmmkorpaduyIeckn yHopaAmodYeHHOe MHOMKECTBO BCEX W; -
nocienoBaTesbHocTe m3 0 u 1. Hamomuum, uto B “2 HeT MO AMHOXKECTB TUIA
Wiy A w;»"_l_l. IMyctb h - B3auMHO 0JHO3HAYHOE OTODparKeHUe “*2 HA w;t1.

Hna moboro m €Y 2 onpeAennM JIyM:

MO (m) = 14 (L, + 14 D> Li+ 14 > Ligy+1) -h(m) + (L, + 1+ 7+
kew; kew;

F1+ Y L+ D) win + (LL, +14 Y L+ 1) - whyy;
kEw; kEw;
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W= X w4

MEYi2
ME(m) =1+ (LL, + 14 Y L+ 14 > Ligy+ 1) - h(m) + (L, + 1+
kEw; kEw;
+ ) LAl D) wip + (L H 14 D L+ 1) - wiys
kEw; kEw;
M= S M)+,
MEY:2
Mgt(m) =14 (L, + 1+ D> Li+1+ D> Ligy+ 1) wipr + (L, 41 + 14
kEw; kEw;
i)W (L + 14 Y L+ 1) - (h(m);
kew;

V= Y M+
MEY:2
MEE(m) = 1+ (L, + 1+ > +1) - h(m) + (L, + 147 +1) - wir+
kew;

(Ll + 14 D Ly + 1) - wips
kew;

MY = S M)+

MEY:2

L (L, 41+ Y L+ 1) cwip + (L, + 1 +5 + 1) wip +
kew;

(DL + 14 D Ligy + 1) - (h(m));
kew;

Mg’ = > Mg(m)+1;

MEY:2
M =14+ (L, + 1+ > L+ 1) h(m) + (LL, + 147 + 1) wip+

kew;

(L + 1) wiy;

MY = S0 M) +1
MEY:2

M (m) =14 (L, + 1) - wipr + (L + 1+ v+ 1) - wiy +

(L + 1+ D L+ 1) - (h(m);
kew;

ME = Y MEm) 1

MEY:2

=
B
I

Hamomuum, uTo depes y obo3HaUYeH KOPTeX ITepPeMeHHBIX Y1, Y2, ..., Y23,
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yepes B(Mg) o6o3naunm KopTesk Gyneswix anre6p B(Mg), B(M§),. ..

, B(Mg?).

Pacemorpum popmyny Ui (z,9) = (y5 € ¢ € yo&r <€ ys&a £ yrr&e L
y19). Mycte (JBA; <) E ¥1(B,B(Mg)) n uyctb h 1 g - TOMOMOD(PUIMEI
6ynesbix anrebp B(M§) nHa B u B na B(MJ) coorserctento. OTokaecTBAd,
KaK yKa3aHo Bbllle, JyM M3 ¢ COOTBETCTBYIOIMM JIMHEHHO YIIOpANLOYCHHBIM
MO AMHOKECTBOM OyJjieBoit ayredphl B(MQZL), moJiydaeM CYIIeCTBOBaHUE JIyM
L = h(M3) rakoro, uro B = B(L) u orpanuuenue h Ha aym Mj ABngercs
TOMOMOP(QU3IMOM JIYM MQ21 na gym L. Jlio6o# romomoppuam aym S Ha aym R
eCTeCTBEHHBIM 06pa3oM MHAYIIMPYeT U30MoppHOe BioKeHMe yM R B iym S 1,
TEM CaAMBIM, JIYM L MOKeT BBITH OTOKIECTBIIEHO C HEKOTO PBIM 10 AMHOKECTBOM
JIyM Mgl Paccmorpum Temepb roMoMopduaM ¢ GyneBoii anre6per B(L) Ha
anre6py B(Mg) n nEAynMpoBaHHOE UM BiloKeHMe ¥ 6yieBofi anrebper B(M)
B anrebpy B(L) C B(M§) (koTopoe cymecTByeT Mo XOPOIIO W3BECTHON
PETPAKTUBHOCTH MHTEPBAJBHEIX OyJIEBBIX anrebp).

HazoBem 6Gaorkom T} aym Mgl MHTEPBAJ BTOr0 JIyM TOPAIKOBOIO TUIIA
(L%, +14LE +1)wip +(qu,+1+1+L;(k)+1)'“?+l' B cuny cBoiictBa 5) GyiieBbIX
anrebp ‘BZ = B(LZ) HeTPYJAHO 3aMeTUTh, UTO KasKIbI M3 WHTePBAJOB qu,’
Lw 41 C ]\4QL - B(MQL) oTobpaskaeTcA BIIOKEHHUEM 1 B I0AMHOMKECTBA JIyM
]\42 - B(Mz) UMeIoIIe TOJBKO Tako# ke Tum. Kpome Toro, MCHOIAb3YHA
OT/EIUMOCTL HEKOTOPBHIM »JIeMeHTOM 0OyjeBo#l ayrebphl B(MQL) JIMHETHO
ymopamodeHHbIX moamHoskects (LY, + 1+ Li, + 1) -wiyr u (L%, 4, + 1+
L;(k,,) + 1) - Wiy aym M3 wpnm k' # k" m HeoTIeamMocTh IMOAMHOMKECTB
(L, + Dwiyr m (L, + Dwl,, aym M§ ¢ HOMOIIBIO 2I€MEHTOB alrelphl
B(M§) momyuaem, 4To BCe, KpOMe BO3MOMKHO MAJjloro (T0 €CTh MOIIHOCTH
MeHbH.Ieﬁ geM N;y1) unciia, mATepBaJBl ayM Buaa (L, ), (L, ) (mpm L},

o 1 C M3 a) comepsarca B 0qHOM 13 6iokoB T, JIym Mgl Tak Kak Kakmgoe
u3 sz OTAEINMO OT COBOKYIMHOCTH JyM L., 41 B MSL, TO HETPYJAHO BUAETH U
To, uTo Kaskmoe w3 Li | LI 11 € ]\4QL pazbuBaeTca caMoe GOJbITOe HAa MaJioe
(B yKa3aHHOM BEIIIE CMbIC.He) YMCJI0 MHTEPBAJIOB TaKUX, UTO UX ¥ - 06pa3bl
ComeP!KATCA B KAKOM-JIMG0 0 AHOM M3 MHTEPBAJIOB BUIA Lw , Lwl+1 YKa3aHHOTO
6noka Tj,. OTU paccysKIeHUs NPUBOJAT K TOMY, UTO JyM L 06s3aHO UMeTH
BUI

D Xp+ D>, I +1+A+0)+ > (L7, +14 B +1)+ V7,

rEWi41 rEWiL,

rae Xr, Y - HekoTopeie iyM, a A, (B, ) Ipn r € wiy1 (r € Wiy {) OTOXKACCTBUMEI
C IOAMHOMECTBAMU Majblx cymm aym supa (Li, + 1+ Ly + 1) (L5 1, +
1+ Lj;(kl) + 1)). 3aech Lffl, furl+1 - HEKOTOpble MHTEPBAJBL JIYM qu,’ qu,+1
COOTBETCTBEHHO.

Hepasencrso B = B(L) < B(M§) Baeuer, uto aym Xp u Yf SABIAIOTCS
roMOMOP(OHBIMU 06pa3aMy HEKOTODPEIX MaJjblX cymm JayMm Buza (L., + 1+
Yovew, Lpt D) mama (L, o +145 70 L;(k)—l—l). B ¢Bo10 0uepeb, BHIIOJIHUMOCTE
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Ha (JBA; <) dopmynet B = B(L) € B(M3)&B = B(L) &« B(M3?) Baeuer
CyIeCTBOBaHWE KOPUHAIBHOTO B Wit HMOAMHOKeCTBa Rp (KOMHUIMAIBHOTO
B W}, TOAMHOMecTBa [y) Takoro, uro A, mpm r € Ry (B, mpn r € Ry)
cozmepar mHTepBAIbl AL(BL) MomHOCTH R;11 M30MOpPQHEIE MOAMHOMKECTBAM
aym Ly, (L;(kl)).

Yepes Uy(x,y) 06o3HAUNM CIHEAYIONYIO GOPMYITY CUTHATYPH (L) : ys <
r € ke € yrdr € ynukr £ yis&e € y15. AHATOTWYHO TOMY Kak
®TO MpoJesaHo BEIe AiA Gopmyiel ¥y (z, §) MOKA3BIBAETCA, UTO JJA TI000H
Gynesofi anre6por B rakoii , uro (JBA; <) | U3(B, B(My)) cymecTByeT aym
L rakoe, uro B = B(L) u

(2) L=Zp+ > (LI+1+C+1D)+ > (LI +1+ D +1)+ W,

rEwiql rEWTL

roe Zr, W - ABAAIOTCA TOMOMODP(HBIMUA 06pa3aMyd HEKOTOPEIX MaJBEIX CYMM
aym suna (L, +1+ ZkEw, +1+ ZkEw, L;(k) + 1) m (Lg, 4+ 14 ZkEw, Ly +1),
a Co(Dy) mpm r € wiy1 (r € Wiy ) OTOMASCTBUMBI C MOAMHOMKECTBAMM

i i i i
HEKOTOPBIX MAJIBIX CYMM JIYM BUAR (Lgy, + 1+ Ly, +1+ Ly + 1) (L, 41 +
1+ L}(k%g(ka)) + 1)) ansa HeKOTOPHIX (PUKCHUPOBAHHBIX ko, ks € w;. IIpm aToM
CYMIECTBYIOT KO(DMHAJBHBIE B Wiy (KOMHMIMAJBHOE B Wi, |) IIOJMHOMKECTBA
R3, R4(Rs) Tarue, uto C, ipu v € R3 (r € R4) u D, npu r € Ry comepar
urTepBadbl Cl., D). MomuocTH R; 41 M30MOPQHBIE, COOTBETCTBEHHO, HEKOTO PBIM
7 g g ir’ ir’
IO AMHOKECTBAM JIyM .Lk2 (Lg(ka)) u Lf(k%g(ka)). Kax u Beume LY, L -
UMHTepBAbI aym Ly, L, .
Yepes & (z,y) n $2(x, y) 0603HAUMM COOTBETCTBEHHO (HOPMYIIBI:

ys L x L yskr € ys&r € yo1,
ys L x L yakr L yoker £ yos.

Tak ke Kak U BBIIIIE 3aMedaeTCs ciaeayrolniee:

ecimu (IBA; <) = ®1(B, B(Mg)), To cymectByer L Takoe, uro B = B(L) u

(3) L=Up+ Y (L0 414 B+ 1)+ (L) +1) - wiyy + Vi,

rEW41

rae Up, Vi siBiistoTces roMoMopQHBIMU 06 pa3aMu HEKOTOPhIX MAJbIX CYMM JIyM
suna (L, + 1+ ZkEw, Ly+1V)m (L, 1 +1),a B, mpure Wit1 OTOMIECTBUMPI
C TTOJIMHOMKECTBAMY HEKOTOPBIX MAaJbIX CYMM JIYM BUIA (LL, +1+L, + 1) mos
HEKOTOPOro PUKCUPOBAHHOTO kg € w;. [lpu sTOM cylnecTByeT KoQUHAIBbHOE B
w;it1 MOAMHOMKeCTBO Rg Takoe, uro npu r € Rg nym E, coaepuT MHTepBAJ
. 7
E! moutocTu X; 41 u30Mop(PHBIA HEKOTOPOMY II0AMHOMKECTBY JIyM Li,a Ly,

- X )
r K3 K3
w41 - mATEpBaJb aym L, , L) 1.
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Econ (JBA; <) | $2(B, B(My)), 10 cymectByer ay™m L Takoe, uro B =
B(L)wn

(4) L=SL+ (LI +1) wipgr + Y (LI + 1+ F + 1)+ 1Ty,

TEWT

rae Sp, 17 ABAAIOTCA TOMOMOPPHBIMI 00 pa3aMi HEKOTOPBIX MAJBIX CYMM JIYM
Buna (L., 44 14+ ren, L;(k) +1)u (L, 41), a F, mpu r € wi41 0TOXACCTBAMBI
C TTIOJIMHOMKECTBAMM HEKOTOPBIX MAaJbIX CYMM JIYM B (Lzul+1 +14 Lj;(ks) +1)
AJA HEKOTOPOTO (UKCUpOBaHHOTO ks € w;. Ilpm »TomM cymmecTByeT KOWHU-
IMaJbHoe B Wy MOIMHO¥eCTBO 7 Takoe, uTo Ipu r € K7 aym F,. coaepxnT
uHTepBas F! MoutHocTH R;11 M30MODPQHBIA HEKOTOPOMY IMOAMHOMKECTBY JYM
L;(ks), a Lff:”, Lff:ll 3/1ech MHTEPBAJIBI IYM qu,’ Lfal+1'

SameTuM, 410 yKazaHHble giA popmya U, (B, ...), &;(B,...) opauHaIE!
ki, ko, ks, k4, ks 3aBucaAT ot BriGopa GyneBoit anrebphl B u obozHaumM najee
oTH k; Kak k;(B).

Yepes ¥s(xz, z,¥) o6o3HaunM GopMyny:

Dy (2, &P (2, ) &Tt(P1(t, y)&kr < t&z L ).

W3 mokazaHHODO BBIIE MPAKTUYECKU OUEBUIHO, uTo popmyna Us(z, z,

B(Mg)) ompenenser oTHOIIEHWE SKBUBAJEHTHOCTH ~1 Ha MHOKeCTBe P| =

{B|(JBA; <) = ®1(B, B(My))} n upn s1oM auna mobeix B,C € P B ~; ¢

TorJga W TONbKO Torja, Koraa ki(B) = k4(C). AnamoruuHo, popmymoi

Uy(z, z,u) = @o(a, §)&Do(z, )& (P2(t, )& < thz < 1)

npu § = B(My) Ha MuOKecTBe Po{B|(JBA; <) |E ®2(B, B(Mg))} ompe-
HesgeTcss OTHOIIEHNE SKBUBAJEHTHOCTU ~5 Takoe, uTo Ajd B, &€ Py B ~y €
TorJga W TOJNbKO Torja, Koraa ks(B) = ks(C).

Yepes ¥s(x,y) obosnaunm popmyny z < ys u nycth P = {B|(TBA; <) |
U5(B, B(My))}. Yepes ®3(x, z,y) oGosnaunm Gopmyny P (z, 1)&¥s(z, )&
r € z. OTHoIlIeHUE ~3 ONpeNesUM Ha MHOMKecTBe P35 ¢ TOMOIIBIO (HOpPMYJIbI
Ue(x,2,y) = Us(e, ))&Ts(2, §)&VE(P1(2,9) — [t € © — t < z]). Yepes
S(z,y) obosnaunm popmyny @i(z,y) V Doz, y) V ¥s(z,y). llycts ~ - sxBUBa-
JIEHTHOCTb oTlepeneiieHHasa Ha MHoxkecTBe Py U Py U Ps u coBmazalomasn Ha b
COOTBETCTBEHHO C BKBUBAJEHTHOCTAMU ~;, T.e. Ha JBA oTHomenme ~ ompe-
npendgerca popmynoit Q(x, z, B(My)), rae Q(x, z,9) = Us(x, 2, 9) V¥y(z,2,45) V
Ue(x,z,9).

B cuiy 3aMedyeHHOro BhIllle OUEBUIAEH U30MODPOU3M Momesel

A = <S(jBA’ B(MQL))/Q(x’ 2, B(MQL)); <I>1(l‘, B(MQL))’
$o(z, B(Mq)), Ps(z, z, B(My))) =
(PLU P2 U P3/ ~; &y (2, B(Ma)), Pa(z, B(My)), Ps(x, z, B(My)))

= {w; U2¥ Uwi; UV, €),

R
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rae U(V) - npeamkaT BBLACIAIONMEA MHOKECTBO w; (w)), € - TeopeTHKO
MHOKEeCTBEHHOE OTHOIIEHME BEIIOUCHUA MEKIY DJIeMeHTaMM w; U 247,

s vaTepnperanuu QYHKIMEU ¢ B Mogenu A’ H0CTATOYHO PACCMOTPETh
popmyny  Dy(z, z,y) pasayio  Dy(x, §)&Pa(z, §) &It (¥, (¢, §)&Tty,
ta(t; € t&its < t&ty <€ 2ty € z&t) € ya1&itas € yo3). Torma, oueBmIHO,
uro (JBA; <) | ®4(%B,¢, B(Mg)) B TOM W TONBKO B TOM cily4ae, KOTJA
g(ka(®B)) = ks(€). Ilpu srom Ha poab t romurca aarebpa B(l + (L, +
1+ LL(%) + 1) wigr + (qul_H + 1+ L;(,“(%)) +1) - wiyy), a ma poab ty(ta)
- Gynesa amrebpa B() ,.cp.(1+ Er) + 1)(B(Q . cp, (1 + Fr) + 1)), Tae aym
E,(F,) n mHO)%KecTBa Rg(R7) onpenenensl npu paccMorpenun Gpopmyn $q(z, y)
(@ (7).

Popmyny Ps(x, z,u,y) onpeneuM Kak:

q)l(l‘, g)&q)z(z, ?)&@1 (U, y)&EIt(\Ilz(t, g))&
E'tl,tz,tg(tl << t&tz << t&tg << t&tl << l‘&tz << Z&
ts € ultty € yn&its € yoslts € y21)).

Tak ke Kak M BHIIEe, HETPYIAHO 3aMeThTh, 410 (JBA; <) = $5(B1, Ba,
Bs, B(Mgy)) Torma n Toapko Toraa, korma f(ki(B1), ks(B2)) = ka(B3).

Haxonen nma KoHCTAHT a; € 2% anrebpandeckoif cucTems! 2 ompenennm
ayM

Ny =14 Y [(LL, + 14 L+ 1) cwin + (L 1 + 1) - wipy]-
kEaj

CyMMUpPYsA BCe CKa3aHHOE MMeeM M30MOp(PU3M ajrebpamdecKux CUCTEM
A" = (S(IBA, B(Ma))/Q(x, z, B(Ma)); ®1(x, B(Mg)), ®2(x, B(Ma)),
®5(z, z, B(Ma)), ®a(x, 2, B(Ma)), ®5(x, 2, u, B(Ma)), B(NY), ..., B(N%)) u 2.

O4eBUAHO TaK, 3Ke, YTO M0J06HBIT M30MOP(PU3M UMEET MECTO U TIPU 3aMeHe
JBA na JBA«, rae kapauaana k TakoB, uto k > N;io.

Uepes ¥7(y,t) obosHaumM 2ieMEHTAPHYR (OPMYIy CHUTHATYDHI (<) Ta-
Kylo, uTo A jo6oro kBasumopaaka (G; <) aasa Jo0BIX KopTexeir g, h
piteMeHToB 13 G Takrux, uro {(;<) | ¥r(g,h) anrebpamueckad crucreMa

(S(G,9)/Q(x,2,3); P1(x,g), Pa(z,7), Ps(z,2,7), Palx,z,9), Ps(x,z,u,9),h)
nzomoppua cucreme puaa (AU B U AUV, €9, f,a1,...,a,), e A - mpo-
usBosibHOEe MHOecTBo, B C 24 A’ N (AU B) = 0 u g - HexkoTopoe
B3aMMHO oaHo3HauHoe oTobpakenue A ma A'. Ipemmkarn U,V BoLaeabsAmoT,
COOTBETCTBEHHO, MoaMHo:kecTBa A m A’, € - oTHomeHMe NpUHAIIEHKHOCTH

MesEIy oileMeHTaMu A u B, [ - B3aMMHO oAHo3HauHoe oTobpaskeHme A x A’
Ha A UM ®JeMeHTH a1, ...,a, npuHaanexkar B. Ouesmano, yro (JBA; L)
V7 (B(Ma), B(N), ..., B(NY)).

Yepes F(X;) oBosnaunm 6yineBy anareGpy ®Pperie Ha MHORKecTBe ¥; T.e.
OyneBy ajareGpy KOHEUHBIX M KO-KOHEUHBIX MOAMHOKeCTB N, depes P(A4) -

6yiieBy airebpy BCeX MOAMHOKeCTB MHOKecTBa A. PaccMorpum cite nytomnue
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popMysBl cUrHATY PEI {&K):

To(z) = Vyly < z Vi <y),

Ti(2) =]To(2)&Vy(y < a&z £y — To(y))&
Vyly < z&r <y — z = y),

To(z) =11 ()& To(2)&Vz(z € & € z — To(z) VTi(2))
&Fz(Ti(2)&z € a&r £ 2)&Vy(x € y&y € © — ¢ = y).

Samerum, 4ro (JBA; <) | Tp(B) Torma m ToibKO Torja, Korga ‘B -
KoHeuHas 6yieBa anrebpa. JleficTBuTebHO, MCTUHHOCTH (GopMy bl Ty(B) mia
KOHeUHBIX B oueBMIHA M JoIycTUM obpaTHoe, T.e., uto (JBA; <) E To(B).
HonycTtum Tak e, 4o B mpu sToM GeckoHeuHa 1 mycTh B = 8;. Torma mias
¢ =F(N;;11) € £ B, a Tar kak uMeeT MecTo (JBA; <) | Ty(B), To monydaem,
uro B < €. Ho nia moboii GyneBoii anrebpet By takoli , uro By < F(Ry) moa
HekoToporo opamHaia £, nnbo By = F(Xy), rae k < ¢, mubo By - roHeuHa.
Takum obpasom, B = F(X,) gna s < j. Ilycts temeps € = P(X;), Torma us
MOIIHOCTHHIX coobpaskenuti € 4 B u Tak ke 0UEBUIHO, OT [POTUBHOLO, UTO
B £ €. HonyderHoe mpoTuBopeune ¢ npeanoanoxkenneM (JBA; <) = Ty(B)
n poraswiBaet, 4ro (JBA; <) | Ty(B) torma n Toabko Torma, kKorga B -
KOHeuHa.

TMokaskem Terepsn, uto (JBA; <) | T1(B) Torma u Tonbko Toraa, kKorga B =
F(Rg). Heficteurensro, ecam [Tp(B) To B B MosKHO BHIGpaTh GECKOHEUHOE
YMCIO MU3IOHKTHBIX JeMeHTOB d; (1 € ) Takux, uTo sup a; ecTh eaununa B.

iel
Pakropuzys B Takum obpazom, 4ToOBI B pakTope Sﬂef\/IeHTbI a; CTaJiM aTOM-
amMu, yske 6e3 Tpyaa 3amevaeM, uyto u3 (JBA; <) | Ti(%B) nelictBurenbro
caenyer m3oMopduam B = F(Rg).

AHasornuHbIM 06pasoM 3aMedaercs, uro ecau (JBA; <) | T2(B), To nubo
B=Bw+w+ 1), mmbo B = F(Ry).

Paccmorpum Temeps popmyry

Ts(x) = To(2)&Tz(x <€ 2&Vy1, y2[(n € 2&y2 € z&
2 Ky &z Ly — (1 Ly Vi Ly)&(yn < yakys <y —y1 = y2))&
(2 < t&t < 2&t # 2)]).

N3 3amedenHoro o ¢opmyne Ta(z) momydaem, uyro (JBA; <) E T3(B)
Torga M TOJNbKO Toraa, kKorga B = B(w + w + 1). elictBurennHo, ecam
B = B(w 4w+ 1), 70 posb z ykazanHoro B popmyie T5(B) nrpaer cueTHas
6eszaTomuas OyseBa anrebpa. Ecau ke 6v1 anrebpa B aisd KoTopo#i mcTUHHA
T5(B) Goina 661 n3oMopdHa F'(Ry), 7o TpeboBaHne Ha 2 coCToAINee B TMHERHOR
YIOPAIOUYEHHOCTH OTHOCUTEJNLHO < HavadbHOTO MHTEPBaJa OIpemdeseHHOrO
z BIIERJIO OBl M30MOpQU3M z oaHol m3 anrebp puma F(X;), Ho mua nwoboii €
n3 mocelnkn F(R;) <€ €&C < F(X;) caeayer msomopdusm F(R;) u €. Tarnm
obpaszom, aeficreurensho (JBA; <) | T5(B) Toraa u TodpKo TOraa, KOTIa

B=Blw+w+1).
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Yepes Ty(z) obosnaunm popmyny |To(2)&]I2(T5(2)&z < »). OueBnano,
uro (JBA; <) [ Tu(*B) torma m Toabko Torga, korma B = F(N;) mma
HEKOTOPOro OpAMHAJIA, j.

TMMomoxkum Vg(y) paBHOHW crnenyromeld popmyine curHaTyphl (&, #) : Va,

2(Ta(2)&P1(2,y) =] (2 € & * y21)). 3amerum, uyro (IBA; <, *) | ¥s(B(Myg)).
HefictBurensro, ecim B, € Takopsl, uto (JBA; < *) | T4(€)&P1 (B, B(My)),
TO CyMecTBYeT opauHaJ j Takofi , uro € = F(R;) m cymecrByer aym L
ykazaHHoOTo BhIle Buga (3) Takoe, uro B = B(L). Eciu 6b MMelo MecTo
HepaseHcTBo B(L) < F(Rj)* B(M'), To B 6ynesoii anrebpe F(R;)« B(M3')
Haniach 6wl 1enb L' mopamkosoro tuna | p L, rae B}, Re - mym u3 npe-
crapienns (3) aym L, 1o ectb Re = wip1, EL C LL(%) u |El| = Riy1.
IMox membro twuma L' Gynem gajee MoHMMATh IENb IpeACTABUMYIO B BUIE
Mmo06HOW CyMMBI. XOPOIITO M3BECTHO, YTO JJIA JIOOBLIX OyJieBbIX ajrebp
B1,B2 ux cBoboaHOe mpousBeleHne uzoMopdHO OyineGoil cremnenun 531%2.
Takum obpaszom otoskaectsum F(R;) « B(M3') c B(Mgll)F(Nj). Kasxmomy
saementy [ € B(M3)f®i) onnosmauno coorercTByer HeKOTODBIE KOpTesk
(aé,a{,...,afl(f),bg,b{,...,b{l(f)), rae n(f) € w, bg, b{,...,bfl(f)— pa3bueHne
e/IMHUIILL anre6phl Fy ., a b{, R bi(f) - aTOMBI BTO# anrebphl, a{ € B(Mgll) u

ABJIAKTCA 3HaAYCHUAMU GYHKIMKM [ Ha DieMeHTax b{ (IpM OTOMRAECTBIECHAN
MOCHEAHNX C OTKPBITO-3aMKHYTBHIMM TI0AMHOAKECTBAMU CTOYHOBCKOTO IIPOC-
rpamctBa F(R;)* GymneBoit aare6psr F(X;)), KpoMe TOro IpeAmoaraeM, UTo
a{ + ag npu £ > 1. HasoBem ag crabummsaTopom f, a {b{, ce bfl(f)} -
HocuteneM f. Uepes al |, rne n € w, 0603naumM coBoKynHocTh Tex f € L'y o-
TOPBIX HOCUTEIh UMeeT MOIIHOCTb 1, Toraa L' = Uye, T, . Tak kak ;11 perya-
APHBLIA KapauHaJ, To HaliaeTca n € w Takoe, 4To IeMb 1), IpejAcTaBuMa B BUIE
e Y, vae Ry C Ro BV C EL w |RY = |BY| = Niys npy v € Ry, B cmay
®TOr0 MOKHO CUMTATh, YTO y3Ke JULA MCX0oaHO# mermm L' HocuTenm Bcex sie-
MEHTOB U3 L' UMEIOT oJIHy U Ty #Ke MOIHOCTEL n. PaccMoTpuM ToMoMOP(U3M @
nemu L' C B(Mgll)F(Nj) B anre6py B(M3') onpenenennnii caenyionmm o6pa-
som: A f € L o(f) = ag W PAcCMOTPUM JBa BO3MOMKHEIX ciayuas: 1) ¢(L')
umeeT Hambonbmmii saement B B(M3'), 2) tun xopunansHocTn ¢(L') pasen
Wil

[IycTs B nepsom caydae Haubombmmii saement nemn (L) C B(M3') ects
a. Tak Kak KaxAbli KOHEUHBIN MHTEpBaJ lenu L' npeiacTaBuM B BULE Wiy -
CYMMBI TIOAMHOMAKECTB JIYM ng(%) MMEIOIIUX MOIIHOCTD R;41, TO TaKoH ke BUA

UMeeT U MHOM¥KecTBO ¢~ 1(a) u, orommectBasn ¢~ (a) ¢ L', cuuraem nadee,
uro anf moboro f € L' o(f) = a. Beie yske H0OKa3BIBAIOCH, YTO B OyieBo#
anrebpe B(Mgll) He CHIlecTBYyeT Iemeii Tuma L', oTcrona HeIocpeacTBEHHO
IoJIydaeM Tak ke, UTo Iemeil Twma L' HeT HM B Kako#l m3 GyJeBHIX aJjrebp
B(Mgll)m. IIyctef - nmpousBonbHbI saement merm L'. OToxkmecTBUM JyM
{g € L'lg > f} ¢ camoli nemo L' u rorma, ecam A - Hocuresab [, To
|A| = n u maa moGoro aroma B amare6psl F(R;) mHe Bxomsamero B A, moGoro
g € L’ g(b) > a. Tax rak anrebpa B(M3')" ne comepsmt neneit tuma L', To
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HalinyTca saemenT ¢1 € L' wm atom by ¢ A rtakwme, uro g1(by) > a. Ilyctp
L' = {h € L'|h > ¢g1}. Henp L" mmeer TOT e THI, uUTO M Iemb L' a
KpOMe Toro, Tak kKak anfa mwoboro h € L” h(by) > a m a - crabuamsatop
IJA ®ieMeHToB Iemu L'/, To b; BX0oAWT B HOCHTeJM BCeX »ileMeHToB m3 L.
B cumiy toro, uro L” me Baoskmma B B(M3')"T! mafiayrca go € L u atom
by ¢ AU {b1} Takrue, uto g2(bs) > a. Tak ske Kak Bblllle 3aMedaeM, UTO BCE
HocuTenn siemenToB nenu L' = {h € L"|h > g2} comepwar atom ba, a
cama nenb L' mMmeer ToT ke Tum, uro u nenb L. Ilpomomkas sToT mpomecc
nosnyuaeM tenb L") C L' u nabop momapHo pasindHbIX aToMOB by, . . Sy byt
Takde, YTO HOCUTEeNb moGoro m3 siementon memn L"T2) comepskmr BCe
aTOMBI by, ..., b, 41, YTO NPOTUBOPEUUT TIPEIAIIOIIOKEHUIO O TOM, YTO HOCUTEJN
aoboro anementa u3 L' wmmeror MommuocTh n. Ilomydennoe mpoTmBopedne
JIOKA3BIBAET HEBO3MOMKHOCTD ciydad 1).

Paccmorpum Temeph caydail korga Tun kKopuHamgpHocTH saym @o(L') C
B(M3') paBen witi. Tak kak merm tuna L' He BIOKUMBL B anreGpy B(MZl)
TO MOHO BEIOpaTh momauent L' memm L' mmeromyio TOT e TWII, 4TO W Ielb
L’ n rakywo, uro ¢(L"”) = wiy1. Ecam npu stom ¢(L”) ecth MHOKecCTBO
{ee|¢ € wit1} ymopsamouennoe B B(MZ') B coorBeTcTBMM ¢ TOpAAKOM Ha
uagercax, to nyctb P = {f € L'|o(f) = ¢} ama £ € wiyr. Tarkum
06pa3oM MOMKHO CUHUTATHEF; JIyM M30MODPQHBIM IOIMHOMKECTBAM JIyM Lﬁu(%)
MOTIHOCTH ;41 . BbI6epeM B KasaoM u3 aym P no apa suementa f} f?
rakux, uro unrepsad (fl, f?) B nerm L” sBaserca n3oMopQHLIM HEKOTOPOMY
10 IMHOKECTBY MHOMKECTBa, Lk (%) MOIHOCTH R;11. Torma 1.xk. go(f ) = @(f7)
v Hocurenu fi| f2 cocroar uz n smementos, o aym (f1, fA)E" mzomopduo
BJIOKUMO B goNl(B(Mgll)F(Nj)), rae N; - obbemunenue nHocuresneidd fl u f7,
a ¢4 - mposkmma B(MZHF®) mo A ama moGoro A € F(X;). Tar rax
on, (B(MZHF®Dy 2= B(MZYHIN u o, (( 1 E") = Nyyq, To Haimerca arom
b; aare6psl F(X;) us siaementa N; Tako#t , uro |¢,(( Z»l,fiz)L”)| = N;41. Tak
kak Hemu Tuna L He BoskuMel B 6yseswl anare6per B(M3ah)™ s moGoro

m € w, To HalAyTCA 6ECKOHEYHO MHOTO Pa3iWYHBIX by, ..., b , ... (n € w) mus
Myeeoyln, - €1 EW41. llycTh J1 € wiy1 W j1 > iy AJISA BCEX N € w. 3aMETUM,
1 g2

yTo AdA Kaxzporo n € w ¢y, ((fi Z»n)L”) - MOAMHOMKECTBO MOMIHOCTU N1
nzoMopdro Biokumoe B B(Mgh) | f7 (b;,), a swaunr u 8 B(M3') | fi,(bi,).
Tak Kak YKUCIO PA3NUYHBIX b; GECKOHEUHO, TO A OIHOTO U3 N € w
f5.(b;,) ectn  crabmamsaTop siementa fj,, T.e. f;,(b;i,) = ¢(f;,) u, sHauwt,
B B(Mgll) I ¢(f;,) n30MOpQHO BIOKUMO IIOAMHOKECTBO TYM L24(%) nuMeroliee
MOIHOCTE N;41. MTepUpPYA 9TOT NPOLECC Wit PA3 HOIYYAEM BIIOMKEHUE Tl
tuna L' B 6yieBy aarebpy B(Mgll). ITonyuenHoe MpoTUBOpeUne AOKA3BLIBAET
HEBO3MOXKHOCTh W ciydad 2). TeMm caMbIM goKa3aHo, YTO ﬂeﬁCTBMTeano
anre6pa B He sBiAeTcA roMoMopdHBIM o6pazom aarebper F(R;) * B(M3l),
. (IBA: <, #) | Wa(B(Ma).
UIepe3 Wo(y) obosnaunm popmyiy Vi, z, (D1 (x, 1)&®1(z, )& Q(x, z, y)&
t € 2&t € z — t <K ya3). VI3 oTMeUEHHOTO BHIle CTPOEHUA JIYM BH-
na (3) BeiTeraer, yto (JBA; <) | Wo(B(My)). Urak, Ha ropreke B(My),
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B(Ng), ..., B(N%) B (JBA; <, *) uctunna popmyna ®s(y, 1) = W7(y, 1)&Vs(y)&
Uo(y). Aranorudtoe yrBepskaerne BepHo u 1A (JBA«y, ; <, *) npu k > i+2.
Taxum o6pa3zoM, B CHUIy OTMeUeHHO BBIINIEe M30MOP(PHOCTU ajirebparmiecKux
cucreMm 2 u A’ yrBepkaearne B) u3 Hauaga M0Ka3aTelbCTBA TEOPEMBI IMEET
MECTO.

Tem camMbIM, A7 3aBePIIEHNUA J0Ka3aTelbCTBa TEOPEMBI 0CTAETCSA MOKA3aTh
CIPABEMINBOCTL YTBEPHKIAEHUA A), T0 ecTh, UuTo A MIOOHIX KopTekeld vie-
mentoB ¢,d w3 JBAcx, (j - mpomsBodbHBEIA opammas) Takmx, uro (JBA;
<, %) | Ds(e, d) ((OBAcx,;; <, %) | Ps(c, d)) yKasaHHBIM BBIIEe CIIOCOGOM
dopmyasr S(x,¢), ..., Ps(x, 2, u,¢) u KoncranTsl d ompenensioT Ha (JBA; <, *)
(ma (JBAcy;;<, %)) anrebpamdeckylo cycremy kiaacca R, T.e. ¢ ydeToM
noctpoenusa Qopmyanl Vr(y,1), AoCTaATOUHO ToOKa3aTh, YTO A JHGOTO
noamuoskectBa P C ®1(IBA,¢)/Q(x,y,¢) cymectByer OyneBa anrebpa B
rakad, 4to (JBA; <, *) = S(B, )& P1(B, 0)&|P2(B, ¢) u ynosieTBopAmOIan
ycaoBuio: 1A mo6oii 6ynepoii anre6prr € takoii , uro (JBA; <, *) = $1(C, ¢)
tpebopanua €/Q(x,z,¢) € P u (JBA; <, ) | ®3(C,B,¢) »KBUBAIEHTHHL.
Amnanmornunoe yTBepskIeHMe TpebyeTcsa moKa3aTh M Npw 3aMmeHe JBA mHa
JBAcy,, HO, B CMIly aHAJOTMYHOCTM JAOKA3aTelNbCTB, PACCMOTPUM JIMIIb
cayuait JBA. Ilycts B, (p € P) - HekoTopasa CUCTeMa IpeAcTaBUTeseld u3
BceX KnaccoB (Q(x,z,¢) - HKBUBAJIEHTHOCTU ABIAIOIINXCA BIEMEHTAMI MHO-
w#ectBa P. Uepes B(P) o6o3HaunM Takyio 6yneBy airebpy, 4ro i Mo6oro
p € P B B(P) cymectByer sieMeHT b, co cBofictBamm: B(P) | b, = B,,
oA pr # p2 € P by, Nby, = 0 u B(P) mopoknaerca siaeMenTamMu airebep
B(P) | b, rorma p € P. 3 onpenenenus popmyasl ®s(x, z,€) 0U4eBUOHO, UTO
(JBA; <, *) E ®3(B,,B(P),¢) nna moboro p € P. C apyro#t cTopoHsl, ecan
(JBA; <, *) = ®3(€,B(P), ¢) nua HekoTopoii anrebpsl €, To € < B(P) u, 3Ha-
UMT, UCXOIA U3 HocTpoeHns B(P), cylmecTByeT COBOKYIHOCTL 9JIEMEHTOB dp
(p € P) Gynesoit anrebper € takux, uro €| d, < B(P) | by, nuap1 # ps € P
dp, Ndp, = 0 u € moposknaercsa siaeMmentamu aurebp ¢ | d, (mpu p € P).
Tak rak (JBA; <, *) |E ®g(¢) u (IBA; <, *) E (¢, ¢), To B cayvae, ecan
(JBA; <, *) E1Q(€,B,) nnsa Bcex p € P, N1A KaKIOTO Takoro p € P umeer
MecTo HepaBeHCTBO € [ d, < ¢a1. llycTs € - 6yneBa anrebpa Takas, 4To OIS
aoGoro p € P B ¢ cylmecTByeT 2lIeMeHT ¢, co cBofictBamu: & [ ¢ = o,
miAg p1 # p2 € P ey, Nep, =0 1 € noposaaercs sneMentamu aarebp € [ ¢p
korga p € P. B cuny mokxasamneix HepaBeHcTB € | dp < ¢y UMeeT MecTo
HepaBeHcTBo € < €. C apyro#i cropoHe!l oueBmaHo, uTo € € co1 * F(Ry),
rae Ny = |P| n, sHauut, € < co1 * F(X;). Ho B To ke BpeMsA HociienHee He-
pPaBEeHCTBO MPOTUBOPEYNT NCTUHHOCTH Qpopmynbl Yg(e) Ha (JBA; <, *). Urak,
npeficTBuTenbHo, miA Gynepbix anrebp € rakux, uro (JBA; < *) | $,(C,¢)
yeaoBua &/ ge,.,e) € Pu (JIBA; <, *) | @3(€,B(P), ¢) >KBUBAIEHTHEI, T.€. I
mobBIx MapaMerpoB ¢,d € JBA takux, uro (JBA; <, *) | ®s(c,d) popmyant
S(z,¢),...,®5(x, z,u,¢) uarTepuperupyior B (JBA; <, *) anrebpandeckue cuc-
TeMbl Kitacca B. B urore yTBepskaeHne A), a BMecTe ¢ HUM M TeopeMa TOJI-
HOCTBIO JOKa3aHbI.
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