CNBNPCKWE 2JIEKTPOHHBIE
S@MR MATEMATUHECKWNE N3BECTUA

Siberian Electronic Mathematical Reports

http://semr.math.nsc.ru
ISSN 1813-3304

Tom 21, Ne 1, emp. 164177 (2024) YAK 510.67
https://doi.org/10.33048 /semi.2024.21.011 MSC 03C50, 03C64, 03C35, 05C65, 54A05

CBOWCTBA IIOHATUI CBOBO/bBI
1 HE3ABUCHUMOCTU IJId TUIIEPTPA®OB
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Abstract: We study properties of the concepts of freedom and
independence for hypergraphs of models of a quite o-minimal the-
ory with few countable models. Conditions for freedom of sets of
realizations of isolated and non-isolated types are characterized in
terms of the convexity rank. In terms of weak orthogonality, cha-
racterizations of the relative independence of sets of realizations of
isolated and non-isolated types of convexity rank 1 are obtained.
Conditions for freedom and independence of equivalence classes
are established, indicating the finite rank of convexity of a non-
algebraic isolated type of a given theory. In terms of equivalence
classes, the conditions for the relative freedom of isolated and non-
isolated types are characterized. In terms of weak orthogonality,
characterizations of the relative independence of sets of realizations
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of isolated and non-isolated types over given equivalence relations
are obtained. The transfer of the property of relative freedom of
types under the action of definable bijections is proved. It is shown
that for the specified conditions the non-maximality of the number
of countable models of the theory is essential.

Keywords: hypergraph of models, quite o-minimality, free set,
independent sets.

1 Bsegeunne

lMuneprpadsr Moesell TeOPUU OTHOCATCS K TPOU3BOIHBIM O0OBEKTAM, OT-
HOCUTEJFHO TAHHBIX TEOPUH W UX MOJesell, MO3BOSIONIM TOIYIaTh CYIIe-
CTBEHHYIO CTPYKTYPHYIO HHGMOPMAIHUIO KAK O CAMHUX TEOPHUSX, TAK U O CO-
Oy TCTBYOMINX CEMaHTHIECKUX 00beKTax, BKIo4Uast rpadossie [1, 2, 3, 4, 5].

Kak mokasano B paborax |6, 7], BIosiHe o-MHHAMAIBHBIE TEOPUN JOITYCKa-
0T CTPYKTYPHOE OIMCAHUE CBOUX CUETHBIX MOJIENEN W UX KJACCU(PUKAIIUTO.

B macrosmeit pabore mccaeayioTca CBONCTBa IMOHATHH CBOOOILI W HE3a-
BUCUMOCTHU JJid rumeprpadoB Mojiesieil BIIOJIHE O-MUHUMAJBHOW TEOPUH C
HEMAKCUMAJBHBIM YUHCJIOM CUETHBIX Mojejell. B TepMmHax paHra BBITYKJIO-
CTH OXapaKTePU30BAHB! YCJIOBUS CBODOBI MHOXKECTB Pean3alinii W30IHPOo-
BAHHBIX M HEU30ITMPOBAHHBIX THIIOB (Teopembl 1 u 5). B repvunax ciaboit op-
TOTOHAJILHOCTH TTOTYIEHBl XaPaKTePU3au OTHOCUTEIHHON HE3aBUCUMOCTH
MHOYKECTB PeaJM3aIinii W30JUPOBAHHBIX W HEM30IUPOBAHHBIX TUIIOB PAHIa
BoiyksocT 1 (Teopembl 2 u 6). YcraHOBJIEHBI yCJI0BUSI CBOGO/IBI M HE3ABHU-
CAMOCTH KJIACCOB 9KBUBAJEHTHOCTH, CBUIACTEILCTBYIONNX O KOHETHOM PAH-
ré BBIMYKJ/JIOCTH HEeAJTedPanvIecKoro W30JNPOBAHHOTO THIA JAHHON Teopuu
(cnepcreue 1). B TepMmHAxX K/IACCOB 9KBUBATEHTHOCTH OXAPAKTEPU30BAHBI
YCJOBUS OTHOCUTE/IHHOM CBOOOIBI W30 IMPOBAHHBIX U HEM30JUPOBAHHBIX TH-
nos (reopembl 3 u 7). B TepMunax c1aboii OPTOrOHAJIBLHOCTH TOJTYY€HbI Xa-
PaKTEepU3alny OTHOCUTEIHLHON HE3aBUCHUMOCTH MHOXKECTB PEAJIM3aInil u30-
JIMPOBAHHBIX Y HEM30IUPOBAHHBIX TUIIOB HAJL JAHHBIMU OTHOICHUSIMU JKBU-
BasienTHOCTH (Teopembl 4 u 8). JlokaszaH nepeHoc CBOWCTBA OTHOCUTEIBHOM
cBOBOIbI TUIIOB 1pK JeficTBUuM onpegeuMbix oueknuii (caeacreue 2). Iloka-
3aHO, UTO JIJI YKA3aHHBIX YCIOBUI CYIIECTBEHHA HEMAKCUMAJIBHOCTD YUCIA
CUeTHBIX Mojesieit Teopun (mpumepsbl 1-3).

2 IlpenBapure/ibHbIE CBEAEHUS

Hamomuum, 9ro 2unepzpagom HazbiBaeTcst tobast mapa MuokecTs (X,Y),
rae Y — HekoTopoe moaMHOxKecTBo Oyneana P(X) muOKecTBA X .

[Tycts M — mekoTopast Mojiesib mostHoi Teopun 1. Cremyst [4], o6o3Hadunm
gepe3 H (M) coBokymHOCTB Bcex moaMHOkecTB N Hocutens M cucTeMbl
M, KOTOpBIE SIBJIAIOTCS HOCHTEJISIME JIEMEHTapHBIX oamoeseii N mogesnn
M: HM) ={N | N x M}. Tlapa (M, H(M)) nasbiBaercst 2unepzpagom

anemenmapnuir nodmodeset Mogenn M u oboznavaercs depes H(M).
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Onpenesenne 1. [lycte M — HekoTopas Mmoje/ib Teopuu 1’ ¢ rutieprpadgpom
ssieMenTapHbix nogmogeneit H(M) = (M, H(M)), A — Geckoredanoe onpe-
JeIMMOe MHOXKECTBO B Mojean M mectaoctr n: A C M™. Muoxectso A Ha-
3p1BaeTCA H-c606001bILM, €CIU 1715 TH000T0 Geckorearoro maokecTsa A’ C A
nmMeer MecTo paseactso A’ = AN Z" s wekoroporo Z € H(M), conepxa-
mero napamerpsl 1a A. JIpa H-cBoGoaHbIX MEOKeCTBA A 1 B MECTHOCTH ™M
U 7 COOTBETCTBEHHO HA3LIBAIOTCA H-HE3a6UCUMBLMU, CTTH I JTHObIX Gec-
koneunbix Muoxects A’ C A u B’ C B waiinerca Z € H(M), conepxarnuii
napamerpsl aag A u B u Takoit, uro A’ = ANZ™u B'= BN Z".

Bemomanm, 9to mogMHOXKECTBO A NWHENHO YTOPSAIOUEHHON CTPYKTYPDI
M HazBIBaETCS 8LINYKAGIM, €CTU I J100bIX a,b € A u ¢ € M Beaxwuit pas
Korga @ < ¢ < b mbl umeem ¢ € A. Caabo 0-MUHUMAALHOT CPYKEMYPOT
HA3bIBAETCSI JIMHEHHO yropsoueHHas crpykrypa M = (M, =, <,...) takas,
gTo moboe ompemennmoe (€ mapaMerpaMu) MOJAMHOXKECTBO CTPYKTYpPhl M
ABJIAETCA O6”be,ZLI/IHeHI/IeM KOHEYHOTI'O 9nucjia BBIITYKJIBIX MHOXKECTB B M

Onpenenenune 2. Ilycts M — crabo o-munnvasbuas |A|T-nacermennas
crpykrypa, tme A C M, p,q € S1(A) — Heanrebpandeckue Tumbl. Bymem
POBOPHUTH 9TO TUI P HE SBJISAETCA cAa60 opmozonasvhbim tuity q (p LY q),
ecau cymectByior L-dbopmyna H(x,y), a € p(M) u B1, B2 € ¢(M) Takue
qro 1 € HM, o) u B2 & HM, o).

MabiMu cioBaMm, THIT P ABAAETCS CAGO0 0pMo2oHasbhbuim Tty q (p LY q),
ecan p(x)Uq(y) nMeer eMHCTBEHHOE PACIIUPEHNE JI0 TOJIHOrO 2-Tura Hal A.

Jlemma 1. [8] ITycmo T — caabo o-munumanvruas meopus, M =T, A C
M. Tozda ommuowenue we caaboti opmozonanvrocmu L asssemes ommo-
wenuem sxeusarenmmocmu na Si(A).

Ounpeaesnenne 3. |9] Ilycrs M — cnabo o-vunmmanbuas |A| T -nacermennas
crpykrypa, tae A C M, p,q € S1(A) — meanrebpandeckue tumel. Bymem ro-
BOPDHUTDH 9TO THUI D He ABJIAETCA 6NoAHe opmozonasvuuim tuity q (p L7 q),
ecan cytectyer A-onpenenmmmast 6uekrust f 1 p(M) — ¢(M). Byaem roso-
pPUTH 9TO €1a00 O-MUHUMAJBHAS TEOPHST SIBIACTCS GNOAHE O-MUHUMAALHOT,
eCJTM TIOHATHS CJaboi U BIOJIHE OPTOTOHAIBLHOCTH 1-THIIOB COBIAIATOT.

3 O cBoboge m He3aBUCHMMOCTHU B runeprpadax mojeJeii
AJId N30JIMPOBAHHBIX THUIIOB

BaMernm, U4TO €C/IM PACCMOTPETH IIPOU3BOJIbHBIA Heaaredpandeckuii n3o-
nupoBauubiil T p € S1(()) B MPOU3BOMLHON BIOIHE O-MUHUMAJILHON TEO-
pun T ¢ HEMAKCHUMAJBLHBIM YHCIOM CIETHBIX MOJEJel, To B 000t Mome
M | T vuoxectso p(M) ue 6yer H-CBOOOTHBIM, TOCKOJIBKY €CIH BO3bMEM
B KauectBe A’ HEKOTOpBIN 3aMKHYyTHIH unTepBan [a,b] C p(M), roe a < b,
To He cymectByer M1 < M Takoit, uro A" = p(M) N M.

Hpyroit npuannoii Hapymeanst H-cBOOOIBI SIBIAETCS BO3MOKHOCTD B3si-
Tus 6eckonednoro Muoxkectsa A’ C p(M), He ABIAIONIEroCs MIOTHBIM, TOTJIA
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KaK MHOXKECTBa p(./\/l) N My nia mogesneit Treopun T’ 0MKHBI OBITH TIJIOTHBI-
MMU.

[Tpou3BoIBHBII OTKPBITHIN UHTEPBAJ, COMEPIKAITUN 1eMeHT b, OyneMm Ha-
BBIBATH OKPECTHOCMBIO d7eMeHTa b. BCmoMHIM, UTO TPOU3BOJBHOE MOIMHO-
KeCTBO A JIMHEHHO yIopsmoueHHol cTpyKTypbl M SIBIIETCS omEpumvim,
ecnm st TI06oro b € A cymecTByeT OKpeCcTHOCTE 3JIeMeHTa b, coeprKalia-
sgca B A.

Onpenenenne 4. Ilycrs T — cnabo o-munumanshas rteopusa, M = T,
p € S1(0) — neanrebpanyeckuii uzonuposanubiii Tui. Bynem roeoputs, 9o
muOKecTBO p(M) ommuocumenvno H-ce0600no, H-c6060010 ommnocumenvro
sunyKAnx muoocecms, win (H, ¢s)-c60600n0, ecau fjist THOGOTO OTKPBITOTO
soimykoro Muoxectsa A C p(M) umeer mecro pasencrso A’ = p(M)N M
nyist aekoroporo My € H(M).

Ormerum, 910 HApPAAy ¢ TeM, 9T0 rurneprpadbl H MTO3BOJSIOT BBIIEISITH
BCe OECKOHEYHBIE TTIOMHOYXKECTBA B H-CBOOOIHBIX MHOYKECTBAX, COOTBETCTBY-
tomme runeprpadbr gaa (H, ¢s)-cBOGOIHBIX MHOXKECTB ITOMUMO BBIYKJ/IBIX
MHOZKECTB 693 KOHIEBLIX TOYCK AdI0T BO3MOXKHOCTDL BbIACJICHNA ILJIOTHLIX
MHOKECTB 6e3 KOHIIEBBIX TOUYeK. HampuMmep, 01 TeOpHUH IIOTHOTO JIMHEHHO-
ro MOPsIAKa 663 KOHIIEBBIX TOYEK TAKIM 00Pa30M BBIIEISETCS 1000 IIOTHOe
IOAMHOXKECTBO 0€3 KOHIIEBBIX TOYEK.

Tax:Kke HAIIOMHUM CJIEeIVIONIE HeOOXOAUMBIE ONpPeIeIeHNs.

Omnpeaesnenne 5. [11] [Iycre M — ciabo o-muaEManbHas |A|T-#aceimen-
Hag crpykrypa, tae A C M, p € S1(A) — neanrebpanueckuii Tur.

(1) La-dbopmyna F(x,y) HazeiBaeTcs p-coTPanatowed, ecjim CymecTByoT o,
71, 72 € p(M) Taxue, uro F(M,a)\ {a} # 0 u vy < F(M,a) <.

(2) p-coxpansomast dopmyna F(z,y) Ha3bIBaeTCs 6unykaol 6npaso (6ae-
60), ecnu cymectByer o € p(M) Takoit, uro F(M, «) BEIIYKIO, (v — JieBast
(mpaBasi) KoHIeBast Touka MHOKecTBa F(M, ) n a € F(M, ).

Onpenenenne 6. [12] Bysem roBopurb, 9ro p-COXpaHSIONAs BbILYKJIAs
BupaBo (Byeso) dopmyna F(x,y) aBagercst 9K6USAACHMHOCTIL-2EHEPUDY-
rowet, ecnn s a0bbix o, € p(M) rakux, aro M |E F(B,a), umeer
MECTO CJIelyromee:

M EVz[r >  — [F(z,a) < F(z,8)]]

(M EVzjx < B — [F(z,a) <> F(z,B)]]).

Ounpenenenne 7. [13|, [14] IIycre T — cnabo o-MUHUMAJBHAS TEOPWUS,
M E T — nmaceinennas mogens, A C M. Pane eunyxiocmu MHONHCECMBA
A (RC(A)) onpenensiercst CieyOMuM 00pa3oM:

1) RC(A) = —1, ecim A = 0.

2) RC(A) =0, eciu A KOHEYHO U HEIYCTO.
) RC(A) > 1, ecim A GecroHETHO.
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4) RC(A) > a+ 1, ecsin cymecTByOT IapaMeTpuyecK ONPeIe/MMoe OT-
Howmenue sKkpuBasienrnoctu E(z,y) u b; € A,i € w, yjaosiaersopsromue cJie-
JIYIOIIAM yCIOBHAM:

e i JIOOBIX 4,] € w, BCAKUE pa3 Korma ¢ # j Mbl umeem M =
—E(b;, b;)

o ;A Kaxzaoro ¢ € w RC(E(M,b;)) > o u E(M,b;) — BelIyKIO€
ITOAMHOXKECTBO MHOXKeCTBa A;

5) RC(A) > 6, ecim RC(A) > o st Becex o < § (0 mpeiesibHbiit).

Hns opnurana a nogaraem RC(A) = a, ecim RC(A) > « u He umeer
mecra RC(A) > 5 upu 5 > «a.

Ecan RC(A) = a asig HeKoTOporo opanHaa «, To Mel roBopuM uTo RC(A)
ompegensercs. B mporusrom ciayuae, T.e. ecaim RC(A)) > a misa Bcex o, Mbl
nosaraem RC(A) = oo.

Pane swnyraocmu dopmyave ¢(x,a), rae a € M, onpenensercs Kak panr
BBIIIYKJIOCTH MHOXKecTBa ¢(M,a), t.e. RC(¢p(x,a)) := RC(p(M,a)). Pane
sunyKaocmy 1-muna p ONpeNesieTcs KAaK PAHr BBILYKJIOCTH MHOXKECTBA

p(M), .e. RC(p) := RC(p(M)).

Ormernm, uro suadenne RC(p) He 3aBucuT oT BBIGOpA MOgenn M, ecan
P — W30JIUPOBAHHBIN THII.

Teopema 1. Ilycmv T — 6noate 0-MUHUMAALHAA MEOPUS C HEMAKCUMGAD-
HOLM WUCAOM cuemunz modeaet, M = T, p € S1(0) — neaszebpauneckud
usoauposannwti mun. Tozda mroorcecmeso p(M) omuocumenvno H-c60600mo

< RC(p) = 1.

Jlokasameavemeo. (=) Ilycrs muoxecrso p(M) orrOocuTenbro H-cBOGO-
Ho. Jonycrum nporusnoe: RC(p) > 1. B cuny 6unapuoctu reopun T cymie-
creyer (-onpenesmmoe oraomenue sxpusasgtentnocru F(x,y), pasbusaoriee
p(M) Ha GeckoHeuHOE 4YMCI0 GECKOHEUHBIX BBINYKJBIX KJIACCOB. Bo3bmeMm
IpOM3BOJIBHEL seMeHT a € p(M) n pacemorpum E-xmace E(a, M). Ode-
BuiHO, 9T0 E(a, M) 9BasgeTcss OTKPBITBIM BBITYKJIBIM MHOKECTBOM, U He CY-
IECTBYeT 3jeMeHTapHoil moamozaenn My momenn M raxkoit, uro E(a, M) =
p(M) N M.

(<) IIycrs RC(p) = 1. Hoiimem uro p(M) mHepazmumaumo Haz (). B cury
funapHocTr Teopun T JTOCTATOMHO MOKA3aTh, 9T0 p(M) 2-Hepaszmmanmo Ha
(). JomycTiy TpOTHBHOE: CYMECTBYIOT (a1, az), (a}, ab) € [p(M)]? Takue, aTo
a1 < ag, ay < ab u tp({a1,az2)/0) # tp({a},ah)/0). Torna cymecrsyer af €
p(M) Takoit, aro a; < ay u tp({a1,a2)/0) # tp({a1,ay)/0). CrenosarensHo,
cymectsyer (-onpenennvast dbopmyaa ¢(x,y) rakas, aro M E ¢(ar,az) A
—¢(ay,ay). B ciry caaboil o-MHHUMAIBHOCTH TeOpHU T MOKEM CIUTAThH, 9TO
MHOZKeCTBO ¢(a1, M) Beinykao. He ymasss obutaocTn, 6y/1eM TakKe CIUTAThH
aro ag < af. Torpa paccMorpuM coeayrontyio dhopmyiy:

F(z,a1) =z > a1 AN Jy[p(ar,y) Nz <y
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Jlerko nousth, uro F(x,y) — p-crabunpnas BeinyKas Bipaso. Ecau dop-
mysna F(x,y) 9KBUBAJEHTHOCTh-IEHEPUPYIONIAsL, TO HOJLYYaeM TPOTUBODE-
une ¢ teM, uto RC(p) = 1. Ecan F(z,y) He aBIsieTcs] SKBUBAIEHTHOCTH-
PeHEPUPYIONIEH, TO STO IPOTUBOPEUUT mpe oxkenuto 2.8 u3 [6]. Takum o6pa-
30M, p(M) Hepazmmaumo HaJ (), OTKyIa CJeIyer, 9To 1Jis JTH0BOro OTKPLITOTO
Boimykoro muoxkectsa A’ C p(M) cymecTByer seMeHTapHAS TIOIMOJIED
My monenn M rakas, uro A’ = p(M) N M. O

IMpumep 1. Tlycte M = (Q, <, f1) — smmeitno ynopsjoueHHast CTPyKTY-
pa, tae Q — mHOXKecTBO parmonanbHbIX wucen, f(r) = x 4+ 1 — ywapuag
dyurmua vHa Q.

Jlerko mouaTh, uT0 M — O-MUHHMAJIBHAA CTPYKTYPA, [IPU ITOM TEOPUS
Th(M) umeer koaTHHYYM cueTHBIX MOjeneil. Takxke 3amedaem, aro p(r) :=
{z =z} € S1(0) — neanrebpanveckuit mzonmposannsiii Tur, RC(p) = 1, wo
p(M) me siBagieTcss OTHOCUTENBHO H-CBOBOHBIM.

Omnpepesnenne 8. ITycrs T — caabo o-muanmanbHas reopusi, M =T, p,q €
S1(0) — meanre6Gpamveckwe mzommposanusie Trne, RC(p) = RC(q) = 1.
Bynem rooputs, uro p(M) un q(M) omnocumenvro H-nezasucumot, H-re-
3ABUCUMDL OMHOCUMENBHO BUNYKABL MHOocecme, wma (H, ¢s)-Hesasucumot,
ecm 151 TIOOBIX OTKPBITHIX BRIMTYKIbIX MHOKeCTB A C p(M) n B’ C ¢(M)
maitnerca My € H(M) rakas, uto A’ = p(M) N My u B' = ¢(M) N M.

OrMeTuM, 9TO JIAHHOE OIpE/IeJIeHIe He 3aBUCUT OT BbIOOpa Mojenun M,
€CJIM P U ¢ — U30JIMPOBAHHbBIE TUIIBI.

Hamomuum, ato koprex a = (ai,...,a,) HA3BIBAETCS 603DACMANOULUM,
ecm ap < ...Qp.

Iycte p1,p2,--.,ps € S1(0) — meanrebpamueckne tumbr. Hamomumm, ato
cemeficTBO 1-TumOB {p1,...,ps} HA3BIBAETCA 0PMOOHAALHBIM HAO (), ecam

Jgist i060# Mogenn M manHON Teopun, Jir00OH ToCIe0BaTEBHOCTH (11,
.oy M) € WP, Juist JIFOOBIX BO3PACTAIOIINX KOpTexedt ai,a) € [pr(M)|™, ...,
s, aly € [ps(M)]" rakux, aro tp(ai/0) = tp(ay/0), ..., tp(as/0) = tp(al,/0)
mbl umeem tp({(as,...,as)/0) = tp((@y, ..., a,)/0).

Teopema 2. [Tycmo T — 6noaHe 0-MUHUMAAOHAA EOPUA C HEMAKCUMAND-
HOM HUCAOM cuemHur modesel, p,q € S1(0) — neanzebpauneckue usosupo-
sannoie munv, RC(p) = RC(q) = 1. Toeda p(M) u q¢(M) ommnocumeavro
H-nesasucumor < p 1L q.

Jlokasameavemeo. (=) ycrs p(M) u ¢(M) orrocuTensHO H-HE3aBUCHMBI.
Honycrum nporusaoe: p L% q. B cuiy BIOJHE O-MUHUMAJIBHOCTH CYIIIE-
cryer (-onpenemnmvas 6ueknus f : p(M) — g(M). Tockonsky RC(p) =
RC(q) = 1, sTa OGueknus sBJsIeTCST CTPOTO MOHOTOHHON. Bosbmem mpoms-
BOJIbHOE OTKpPBITOE BhIMyK10e MHOKecTBO A’ C p(M) u pacemorpum f(A).
B cuny crporoit monoronnoctu dyukiuu f obpaz f(A’) takxke Gymer or-
KPBITBHIM BBIIYKJIBIM MHOXKeCTBOM. Bozbmem mpoussosbhble a,b € f(A') ¢
yeaosueM a < b. Torma mycrs B’ := {c € ¢(M) | a < ¢ < b}. Torna He
cymecrsyer My < M taxoii, uro A’ = p(M)NM; u B’ = q(M) N M.
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(<) Iycre p L q. Torpa B cusy Teopemsr 4.7 [6] cemeiicrso {p, ¢} siBasier-
st OPTOroHaIbHBIM HaJL (), OTKya C1elyeT OTHOCHTeIbHASA H-HE3aBUCUMOCTD

p(M) u q(M). O

13 Teopembl 2 HEOCPEACTBEHHO BHITEKAET:

Ciuencreue 1. I[Iycmo T — 8noane 0-MUHUMAADHAA TMEOPUA C HEMAK-
CUMAALHOM wucaom cuvemuox modeael, M = T, p € S1(0) — neanee6-
pauveckuts uzoauposannvli mun, RC(p) = n, 2de n > 1. Ilpednoaoorcum
wmo E1(x,y), B2(x,y), ..., En_1(z,y) — 0-onpedeaumvie omuowerus sxeu-
sasenmuocmu, pasdbusarouwsue p(M) na beckoneuroe wucao GeCKOHEUHBLT 6bi-
NYKAWT KAGCCO8, MaK ¥mo daa aobozo a € p(M), Ei(a, M) C Ez(a, M) C
... C Ep_i(a, M). Tozda:

1) xaorcowti Eq-Kkaace asasemesa ommuocumensvno H-ceo6001vim;

2) mobuie dea E1-kaacca ABAAIOMCA OMHOCUMEALHO H-HE3A6UCUMBLMU.

3) das arb0z0 2 < i < n — 1 xaocowi E;-kaacc ne asasemes omuocu-
meavro H-ce0600HvIM.

Ipumep 2. I[lycte M = (Q x Q; <, E?, f!) — ymmeiino ynopsgodennas
cTpyKTypa, rae Q x Q ynopanoueno jiekcukorpadgudeckn. CuMpos E uHTEp-
PEeTHpyeTcsa GMAHAPHBIM OTHOTIEHNEM, OTTPEIEIACMbIM CICAYIOMAM 06pasoM:
Jgist Ji00bIx a = (n1,m1),b = (n2,me) € Q x Q, E(a,b) & ny = ny. Cum-
BOJI f WHTepmperupyercss yHApHOU (DYHKIMEl, OmpeseasieMoil paBeHCTBOM
f((n,m)) = (n+1,m) nna Beex (n,m) € Q x Q.

Ouesnno, uro E(x,y) siBjsiercsi OTHOIIEHNEM SKBUBAIEHTHOCTH, Pa3bu-
BarOIImnM M Ha 6eCKOHeqH0e qucJjIo 6eCKOHeLIHbIX BBITTYKJIBIX KJIACCOB.

Moxer 6eiTh ycranosnaeno, uro Th(M) — Boojre o-MUHHMAIBHAS TEO-
pusi, UMEOIIasi KOHTHHYYM CYeTHBIX Mojleseil. 3amedaeM, uto p(x) := {z =
x} € S1(0) — meanrebpawmueckuii mzommposannsiii tuir, RC(p) = 2, xax-
Oeiit E-kitacc sBasteTcst OTHOCUTEIBHO H-CBOOOMHBIM, OJHAKO JIA KaXK 00
a € M E-xknaccer E(a, M) n E(f(a), M) ne sBagioTcs OTHOCHTENHHO H-
HE3aBUCUMBIMU.

Omnpenesenne 9. Ilycrs T — cnabo o-mMuamMmansHas teopusa, M = T
p € S1(0) — meanreGpanmveckmit mzommposannbiii Tan. Iycrs F(z,y) —
()-ompenenmmoe oTHOIIEHNE SKBUBATEHTHOCTH, pasbuBatomee p(M) ma Gec-
KOHEYHOE 9MCI0 GECKOHEYHBIX BBITYKJIbIX KaaccoB. Fem A C p(M), To
MBI 0603Ha4daeM depes A/E MHoxecTBO npejcraBureseii F-kiaccos, nmeto-
mux HemycToe nepecedenne ¢ A. Bynem rosoputs, uro p(M) omuocumenvro
(H, E)-c60600n0, ecm pas mo6oro seimykaoro A’ C p(M) rakoro, uro A’ /E
— HEIyCTOE OTKPBITOE MHOXKECTBO, uMeeT MecTo pasenctso A’ = p(M) N M
Jyist HekoToporo My € H(M).
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Teopema 3. Ilycmv T — 6noste 0-MUHUMAALHAA MEOPUS C HEMAKCUMGAD-
noim wucaom cuemunx modeaet, M = T, p € Si(0) — neanzebpauue-
cxutlt usoauposanmwli mun, E(z,y) — 0-onpedesumoe ommuowenue sxsusa-
aenmuocmu, pasbusarowee p(M) na beckonewnoe wUCAO GECKOHEUHBLT 6bi-
nykanz xaaccos. Tozda p(M) omnocumenvro (H, E)-ce6060010 < das a06o-
20 (-onpedeaumozo omnowenus skeusasenmmuocmu E'(z,y), pasbusarowezo
p(M) na beckoneuroe wucio sunykAvx Kaaccos, umeem mecmo E'(a, M) C
E(a, M) daa nexomopozo a € p(M).

Aoxasamenvcmeo. (=) Ilycte p(M) ornocurensuo (H, E)-coboxnmo. B cu-
ay caegcrsust 5.5 u3 [6] mveer mecro RC(p) < w, .e. cymecrsyer (-onpese-
JIMMOe OTHOTIIeHNe SKBuBasienTHocTH E*(x, ), pasbusatoiiee p(M) na 6ecko-
HEYHOE YHCJIO BBIMYKJIBIX KJIACCOB, W JIIA JTI060T0 (-ompesesmmoro oTHOIIe-
Hng skeuBanenTroctn E'(z,y), pazdusaromero p(M) ma GeckoredHOe umnc-
JI0 BBIYKJIBIX K1accoB, mmeet mecto E'(a, M) C E*(a, M) nist HeKoTOporo
a € p(M). Torga yreepxgaem, uro E(x,y) = E*(z,y) va p(M). Ecan
sT0 He Tak, To mubo F(a, M) C E*(a, M), mbo E*(a, M) C E(a, M). B
[EePBOM CJIydae TI0JIydaeM TpoTuBopeune ¢ teMm, aro p(M) oTHOCHTENBHO
(H, E)-cBo6oar0. Bo BTOpoM Ciyuae mojydaeM TPOTHBOPEYHE C TEM, 9TO
E*(x,y) — naubosibiliee OTHOIIEHNE SKBUBAJIEHTHOCTH.

(<) ycrs E(x,y) — wmauboabimee (-onpepennmoe OTHONICHNE SKBUBA-
JerTHOCTH, pasbusatomee p(M) Ha GECKOHEUHOE YUCJI0 BBILYK/IbIX KJIACCOB.
TOI"ZLa €CJIN B Ka4deCTBe A/ BO3bMEM IIPOU3BOJIbHOE BbINTYKJIO€ ITOAMHOZKECTBO
muoxkecrBa p(M), rak uro A’/ E — orkpbiToe, To jgerko Haxoaures Mip < M
¢ yeaosuem A' = p(M) N M. O

IIpumep 3. Ilycte M = (M, <, Ef )icw — JIMHEHHO yHOPSIIOYeHHAs CTPYK-
Typa, rje Iy Kaxgaoro i € w dbopmyna Fj;(x,y) onpenenser oTHOIIeHUe
SKBHUBAJIEHTHOCTH, pazbuparoniee M Ha GECKOHETHOE YUC/I0 BBIMYKIBIX KJIAC-
coB, 1ipu 3ToM F; pazbuBaer Kax /bl Fji1-Kjacc Ha HecKoHeUHOe Yucyio F;-
KJTACCOB, KazK bl F;-K/IacC BBITYKJIbIA U OTKPBITBIA, TaK 9TO F;-1oaKIacce
KaxkJ10ro Fjy1-Kacca [BISIOTCA IJIOTHO YIOPAZOIeHHBIME (€3 KOHIEBBIX
TOYEK.

Moxer eIt ycranosiaeHo, uro Th(M) — Brnosse o-MUHHMAIBHAST TEO-
pust, UMEIOIAs KOHTHHYYM CUeTHBIX Mmojeneit. Odesugmno, uro M — 1-ne-
pazmmanmast mozens, T.e. p(z) := {x = x} € S1(0). Herpyano nonars, aro
p(M) e sBasiercs orHocuTenbHo (H, E;)-cBOOOIHBIM jiist 1106010 i € w.

Onpenesnenne 10. Ilycrs T — cnabo o-munumanbaas reopus, M = T
p1,p2 € S1(0) — neanrebpanveckue uzonuposanubie tuibl. 1lycrs Fp(z,y),
Es(z,y) — (-ompemenumbie OTHOIIEHUST SKBUBAJEHTHOCTH, pa3OUBAIONIAE
p1(M) 1 pa(M) cooTBeTCTBEHHO Ha HECKOHETHOE IHUCJIO BBIMYKJIBIX KIACCOB.
IIpeamonoxkuM, a0 p1(M) orrocurensho (H, E1)-cBobomHO U p2 (M) oTHO-
curenvio (H, E3)-csoboano. Bymem rosoputh, uro p1 (M) u pa(M) omnocu-
meavro (H, E1, E2)-nezasucumol, ecan st mo6bix Beinykiabix A C py (M)
u B' C po(M) rakux, uro A'/E; u B'/Ey — OTKpBITBIE MHOXKECTBa, Haii-
nercst My € H(M) takasi, uro A’ = p1(M) N My u B’ = pa(M) N M.
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Teopema 4. Ilycmv T — 6noste 0-MUHUMAALHAA MEOPUS C HEMAKCUMGAD-
HOLM HUCAOM cuemuut modeset, M = T, p1,ps € S1(0) — neaszebpa-
uueckue ugoauposannvie munv. Ilyemv Ei(x,y), Ex(z,y) — 0-onpedesu-
MBLE OMHOWEHUA IKEUSALeHMHOcU, pasbusatowue p1(M) u pa(M) co-
0OMBEMCMBEHHO HA DECKOHEUHOE HUCAO SBINYKABEL KAGCCO6. IIpednososcum,
umo muoocecmso pi1(M) omnocumeavno (H, E1)-ce6060010, a mmuodcecmeo
p2(M) omnocumenvro (H, E2)-ceo60dno. Tozda pi(M) u p2(M) omnocu-
meavro (H, Fy, E2)-nesasucumo, mozda u moavko moada, xozda p1 LY po.

Aoxasamenvcmeso. llycts pi(M) u pa(M) ornocurensuo (H, E1, Ey)-He3a-
pucnMbl. Jlomycrum nporueHoe: p; Y'Y po. B criy BroJIHE O-MUHUMAIBEHOCTH
cymecrByer (-onpenenmmas ouexims f : p1(M) — pa(M), orkyna RC(p1) =
RC(p2) n f(Ei(a,M)) = Es(f(a), M) mna moboro a € p1(M). Bozbmem
nponssosbHoe Bhinykaoe A’ C pi(M) ¢ ycioBueM OTKDPBITOCTH MHOKECTBR
A'/E; n pacemorpum f(A'). Ouesngno, aro f(A’) semykao n f(A")/Ey —
OTKPBITOE MHOKECTBO. BozbmeM niponssosibable Ey-knaccet C' = Ea(a, M) n
D = E5(b, M) nna mexkoropsix a, b € pa(M) ¢ yenosunem C' < D, nexxammue B
f(A"). Torga nycrs B’ := {e € po(M) | C < e < D}. Ouesunno, uro B’ Gy-
JIeT TakKe BHIMYKJI0, a B'/Ey 0TKpbITO. JIErko MOHATE, U9TO HE CYIIECTBYET

Mi < M rakoit, uro A" = py (M) N My u B’ = pa(M) N M. O
W3 reopembl 4 HEIIOCPEICTBEHHO BbITEKAET:

Caencrue 2. [Iycmo T — 6noane 0-MUHUMAADHAA MEOPUA € HEMAKCU-
MAALHOM HUCAOM cremunr modeaetd, M |E T, p1,pa € S1(0) — neanze6-
PAUMECKUE USOAUPOSAHHBIE TUNDL, U NPEONOA0dHCUM, wmo cyuwecmeyem (-
onpedeaumasn buexyus f : p1(M) — pa(M). IIyemv Ey(x,y) — D-onpedeau-
Moe omuowenue sKsusasenmuocmu, pasbusarousue p1(M) na beckoneunoe
YUCAO BUNYKABT Kaaccos. Onpedeaum na muoocecmse pa(M) ommnowenue
Es(x,y) caedyrowgum obpasom:

0aa 06wz a,b € po(M)  Fa(a,b) < E1(f1(a), f71(b)).

Toz0a p1(M) ommuocumenvrno (H, E1)-c60600no < pa2(M) omnocumenvro
(H, E3)-ceo60dno.

OrmeruM, 910 Teopembl 1 u 2 BRITEKAIOT U3 TeopeM 3 u 4 COOTBETCTBEHHO.

4 O cB00OIE M HE3AaBUCUMOCTH B runeprpadax mojaesieit
AJId HEN3O0JINPOBAHHBIX TUIIOB

Hasmee MBI pacImupsieM OTpeieIeHusi OTHOCUTETBHO H-CBOOOIBI, OTHOCH-
TeJIbHON H-He3aBUCHMOCTH, OTHOCHTENbHON (H, E)-CBOGOIBI U OTHOCHTE/TE-
Hoit (H, E1, E2)-He3aBUCHMOCTH Ha HEM30JHPOBAHHbBIE 1-THIIBL.

Benomunm, ato ecium A — MPOM3BOJIBHOE TIOIMHOYKECTBO JHHEHHO YIOpsi-
JI0YeHHO# cTPYKTYypsl M, To yepes A1 (1 coorBercTBeHHO A™) Gymem 060-
3HAYATH MHOXKECTBO 3JIEMEHTOB b pacCMaTpUBAaeMOil CTPYKTYPBI C YCJIOBHEM

A<b(b<A).
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Onpepenenne 11. [8] Ilycrs M —ciabo o-mMuanmasbHas crpykrypa, A C
M, p € S1(A) — neanrebpauueckuii Tun. Mbl rOBOpUM, UTO P — K6A3UPG-
YUOHAALHUT 6NPaso (6.4€60), eciu CylnecTByeT A-ompeennMasi BBITYKIast
dbopmyna Up(x) € p Takas, 4To A 10060# TOCTATOYHON HACBHIIEHHON MO-
nemn N = M nuveer mecto Uy(N)T = p(N)T (Up(N)~ = p(N) ™). Hemzomm-
POBAHHBIN 1-THIT HASBIBAETCS KEA3UPAUUOHAADHLM, €CTH OH ABJIAETCS JTHOO0
KBa3WpAIMOHATLHBIM BIIPABO, JHO0 KBA3UPAIMOHAJBHBIM BIeBO. HekBasn-
pPAIMOHATHHBIN HEM30MUPOBAHHBIH 1-THIT HA3BIBACTCS UPPAUUOHANADHBLM.

OueBnao, 110 1-THII, 6y1yUN OTHOBPEMEHHO KBA3NPAIMOHAIBHBIM BIIPA-
BO M KBA3WPAINOHAJBHBIM BJIEBO, SIBJISIETCS H30IMPOBAHHBIM.

Bynem roBopuTH, 9TO BBITYK/I0OE MHOYKECTBO A SIBIAETCS 0MKEPLITbBIM 61D
60 (84€60), ecu cymecTByer a € A Taxoii, uTo 1 goboro b > a (b < a)
CYIIECTBYET OKPECTHOCTH djeMeHTa b, comepxammasica B A. OdeBugHO, 9TO
MHOKECTBO, Oy/Iy<Ill OJIHOBPEMEHHO OTKPBLITBHIM BIPABO M OTKPHITHIM BJIEBO,
SIBJISIETCS OTKPBITBIM.

Onpegesnienune 12. Ilycrs T — ciabo o-mMuHEMasbHAS Teopus, M — 10-
CTATOYHO HAChIeHHas Mogesnb reopun T, p € S1(0) — HensosmpoBaHHbIi
tunr, RC(p) = 1. Eciim p — KBasmpalmoHaJbHBIA BIpaBo (BJIEBO), TO Oy-
JIeM TOBOPHUTH, 910 p(M) omuocumenvio H-ce0b60dno, ecan mist mo6oro or-
KPBITOrO BripaBo (BseBo) Beimykgoro A” C p(M) mmeer mecTo paBeHCTBO
A" = p(M)NM; nns nekoroporo My € H(M). Ecan e p nuppanuoHa bHbIi,
TO B Ka4eCTBe A/ JOCTATOYHO B34ATH IMPONU3BOJILHOE BBIMTYKJIOE MHOXKECTBO.

Teopema 5. ITycmo T — 6noane 0-MURUMANDHAA MEOPUSA C HEMAKCUMAND-
HOM HUCAOM CHEMHuL modenet, M — docmamouwno HACHULEHHAA MOJEAD
meopuu T, p € S1(0) — neusoauposannwiti mun. Toeda p(M) — omnocu-
meavro H-ceobodno < RC(p) = 1.

Jokasameavemeo. (=) eiicreureasno, ecim RC(p) > 1, 1o cymecrsyer
(-ompemenmmoe ornomenune skBuBanenTaoctu E(x,y), pasbusatomee p(M)
Ha BEeCKOHETHOe TMCI0 GECKOHETHBIX BBITYK/IbIX KaAaccoB. QUeBHIHO, 9TO He
cymecteyer My < M rtakoit, uro E(a, M) = p(M) N My aist HeKOTOPOTO
a € p(M).

(<) Ecaiu RC(p) = 1, To aHANOrMYHO J0KA3aTEILCTBY TEOPeMbl 1 ycra-
nassmBaerca 4ro p(M) nepazmuanmo uag (). Torma ecim p — KBasupanu-
OHAJIbHBIA BIIPABO (BJIEBO), TO st JII0BOIO OTKPHITOIO BLPaBO (BJIEBO) BbI-
nyksoro muoxkectsa A” C p(M) cymectsyer M; < M takag, uro A’ =
p(M)N M. Eciu ke p — UppanuoHaJbHbIi TUIL, TO JJIst JIIOOOTO BBIMYKJIOTO
muoxkectBa A” C p(M) (Brmouas caydait korma A’ = {a} nast HekoToporo
a € p(M)) cymecrsyer My < M ¢ ycnosuem A’ = p(M) N M. O

Onpenesnenune 13. Ilycts T — ciabo o-MuHUMAaIbHAS Teopus, M — 1o-
CTATOYHO HACBIIEHHAsT MOjiesb Teopun T, p,q € S1(0)) — HemsommpoBaHHbIe
tunel, RC(p) = RC(¢) = 1. Bynem rosoputs, aro p(M) u ¢(M) omnocu-
meavro H-nezasucumol, eciu s JOOBIX BHITYKIBIX MHOKecTB A” C p(M)
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u B’ C q(M), coorsercrByomux tunam p u ¢ (Kak B onpegeerun 12),
naitperca My € H(M) rakas, uro A" = p(M) N My u B' = ¢(M) N M.

Ilpengoxxenne 1. (8] [Tycmo T —caabo o-munumanvras meopus, M =T,
ACM, p,qée€ Si(A) — neanrzebpauueckue munwv, p Y q. Tozda:

(1) p — uppayuonasorwili < ¢ — UPPAYUOHAALHBLT

(2) p — KBaA3UPAUUOHAALHBLT < ¢ — KEAZUPAYUOHANLHBLT.

Teopema 6. [Tycmo T — 6noane 0-MUHUMAADHAA TMEOPUA C HEMAKCUMAND-
HOLM HUCAOM CHEMHBT Mmodeaell, M — docmamowno Hacvluennas Modesn
meopuu T, p,q € S1(0) — neusoauposannve munwv, RC(p) = RC(q) = 1.
Tozda p(M) u qg(M) omnocumeavrno H-nesasucumo < p L% q.

Zoxasameavcmeo. Ecim p f* ¢, To B ¢ty TeopeMbl 1 THIIBI p U ¢ SIBJISI-
IOTCS OJTHOBPEMEHHO JINO0 KBa3UPaIlMOHAIBHBIMHU, JTUOO UPPAIHOHATHLHBIMHE.
He ymaJisist OGIIHOCTH, IPEIION0KIM 9TO P U ¢ — KBa3UpalldOHAIbHbIE TH-
nel. B cany BIOIHE O-MUHMMAIBLHOCTH CymiecTByeT (-onpenennmas OueKnust
f i pM) — g(M). llockoabKy paHTH BBIMYKJIOCTH THIIOB DABHBI €HHU-
e, TO 9Ta OUEKIUs SBJIAETCS CTPOro MOHOTOHHOM. [ljisi ompejeeHHOCTH
[PEJIIOI0KHUM 9TO P — KBa3UpalMOHAJbHBIH BpaBo. Torma ecau f — crpo-
ro Bospacraomias (yobIBarolast) OueKIms, To ¢ Oy1eT KBa3HpaIlnOHATbHBIM
BIpaBo (B€BO). Bo3bMeM mMpom3BOJIbHOE OTKPBITOE BIPABO BBIIYKJIOE MHO-
xectBo A” C p(M) n pacemorpum f(A’). Ecom f — cTporo Bospacramomas
(yomBatomasn) 6uexknms, To f(A’) Takske Gyger OTKPBITHIM BIPaBo (BIEBO)
BBITTYKJIBIM MHOKECTBOM. Bozbmenm mpomssosbabie a,b € f(A') ¢ yenosnem
a < bunycrs B := {c € ¢(M) | a < ¢ < b}. Torna ne cymecrsyer My < M
takoit, uto A" = p(M)N My u B’ = ¢(M) N M. O

Onpenenenne 14. [lycrs T — crabo o-muHUMaIbHAS Teopust, M — gocra-
TOYHO HACBITEHHAst Mogeb Teopun T, p € S1(0)) — memzommpoBaHHBI THII.
Mycrs E(z,y) — (-ompemennmoe OTHOIIEHNE SKBUBAJEHTHOCTH, DA30UBAO-
mee p(M) Ha GecKoHEuHOE InCI0 GECKOHEYHBIX BBITYKIBIX KJIaCCOB. Ecam p
— KBa3upPaIMOHAIBHbBIH BIPABO (BI€BO) THII, TO OymeM roBOpuTh, uyTo p(M)
omnocumenvro (H, E)-ceo600no, ecmu qs moboro seimykioro A" C p(M)
takoro, uto A'/E — oTKpbiToe BupaBo (BJIEBO) MHOKECTBO, UMEET MECTO
paserctBo A’ = p(M) N My nns wekoroporo My € H(M). Ecim xe p —
uppaluoHa/bHbIi THII, TO B KadecrBe A’ 10cTaTodHo B3gTh J1H000€ OTKPbI-
TOE BBIIYK/I0€ TIOIMHOKECTBO MHOKeCTBA P(M), 0CTaB/IsIs Ha IPOU3BOJI THUIL
muoxkectsa A'/E.

Teopema 7. I[Tycms T — 8nosne 0-MUHUMANOHAA MEOPUA C HEMAIKCUMAAD-
HOLM MUCAOM CHeMHBT Modeaeli, M — docmamouno Hacvuennas Modeab
meopuu T, p € S1(0) — neusoaruposarnnwi mun, E(x,y) — D-onpedesumoe
ommuowenue sKsusasenmuocmu, pazbusarowee p(M) na Geckoneunoe wuc-
A0 Beckoneunmr eunykanr kaaccos. Tozda p(M) ommocumeavno (H,E)-
c60600n0 < E(x,y) — nauboavwee D-onpedesumoe ommuowenue sK6USaAEHM -
nocmu, pazbusatowee p(M) na beckonennoe YUCA0 BHNYKAVET KAACCOS.
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Jlokasamenavemeo. (=) J0Ka3bIBAETCA 110 AHAJIOIHHU C JOKA3ATETbCTBOM TEO-
pembl 3.

(«). Ecnin p — KkBasmpalmoHa bHBIN BIpaBo (BJIEBO) TUI, TO, Gepst B Kade-
crBe A’ IPOU3BOJIBLHOE BHIMYKJIOE TTOMHOKECTBO MHOKecTBa p(M) ¢ yenosu-
eM oTKpbITocTH Bpaso (Biaeso) A'/E, mbl gerko naxomqum My < M Takyio,

aro A" = p(M) N M;. Eciu e p — UpPAIMOHATBHLIN THUI, TO B Kade-
cree A’ GepeM NPOM3BOJLHOE OTKPBITOE BBIMYKJIOE MOIMHOKECTBO MHOMKE-
cra p(M). O

Onpenesenne 15. [lycrs T — caabo o-muHUMabHAS Teopust, M — gocra-
TOYHO HACKHIMEHHAas MoAens teopun 1, p1,pa € S1(0) — wemsommposanmbie
tunel. [yers Ey(z,y), Ea(z,y) — (-onpenennvbie OTHONIEHNST SKBUBAJIEHT-
HOCTH, pazbusatomntue pi (M) u pa(M) cooTBeTCTBEHHO HA GECKOHETHOE IHC-
JI0 GECKOHETHBIX BBIMYKJBIX KJIaCCOB. Ilpeanonoxum, ato p(M) orHocu-
resibHO (H, E1)-cBobomHo u pa(M) orrocurenbro (H, Fs)-cBoboano. Bygem
roeoputh, 4to pi(M) u pa(M) omnocumenvro (H, E1, Es)-nesasucumos, ec-
m agig mo6eix BeinyKabix A” C p1(M) u B’ C pa(M), coorBercTBytommx
tunam Py u po (kax B Onpenenennn 14), maiinerca My € H(M) rakas, aro
A = pl(M) NM uB = pg(./\/l) N M.

Teopema 8. [Tycmv T — 6noaHe 0-MUHUMAABHAA MEOPUA C HEMAKCUMAND-
HOLM HUCAOM CHeMHBLL Modeaet, M — docmamouno HaACLUEeRHas MOJeAt
meopuu T, p1,p2 € S1(0) — neusoauposanmvie munvi. Ipednorootcum, wmo
p1(M) ommuocumeavno (H, E1)-c60600no u pa(M) ommnocumeavro (H, Es)-
c60600n0, 2de E1(x,y), Eo(x,y) — D-onpedeaumvie omnowenus sx6usarenm-
rocmu, pasbusarousue p1(M) u pa(M) coomeememeenno wa beckoneunoe
wucao beckoneunuir evnykane xaaccos. Toeda p1(M) u pa(M) ommuocu-
meavno (H, By, E2)-nesasucumor < p1 LY pa.

Hoxaszameavemeo. Fcnu py L ps, TO B cuy Teopembl 1 TUTIBI p1 U Po ABJIS-
FOTC OTHOBPEMEHHO 00 KBa3WPAIMOHAIBHBIME, JTHO0 UPPAITNOHATLHBIMA.
He ymastsast obrmiaocT, IpeamnoioRuM 94To P U P2 — KBA3HPAIIMOHATBHBIE TH-
IIbI. B CUJI1y BIIOJIHE O-MUHUMAJBHOCTU CyHIeCTBYECT (Z)—OHpe,ZLeJII/IMaH 6I/IeKHI/IH
fip1i(M) = pa(M). Ins oupeseseHHOCTH MyCTh P1 — KBA3UPAIMOHAIbHbIH
Brpaso. Torma BozbMeM mpoussosbhoe Bhinykiaoe A C pi(M) ¢ yenosuem
orkperroctu Bupaso muoxkecrsa A’/ Ey. Ouesnuno, uro f(A’) Gyxer Bblryk-
aeiM. Ecm f asaserca crporo sospactatomeit (yobisatoreit) na p1(M)/Eq,
to f(A’)/FEy 6ymer oTKpBITHIM BOparo (BI€BO) MHOXKECTBOM. Beps mpoms-
BosibHBIE Eo-Kiaccsl Fa(a, M) n Es(b, M) njst HekKoTopwiX a,b € pa(M) ¢
yeaosueM Fs(a, M) < Es(b, M), nexxamme B f(A’), u paccmarpupas B’ :=
{h € poa(M) | Ez(a, M) < h < Ea(b, M)}, mbl BuIEM, uT0 B’ BBHIIYKJIO,
a B'/Ey orkpbiro. OdueBuano, uro me cymectsyer Mjp < M Takoii, ato
A/:pl(M)ﬂMl I/IBIZPQ(M)HML O
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5 3akJiamoueHne

Mper mccseoBaan CBOMCTBA TOHSITUH CBOOOABI M HE3ABUCUMOCTH JIJIsT TH-
neprpadoB Mozesell BIOJHE O-MUHAMAJIBLHON TEOPHUNW C HEMAKCHMAJIBHBIM
YUCJIOM CYETHBIX MOJeseil IPUMEHUTE/IbHO K W30JUPOBAHHBIM W HEW30JIU-
POBaHHBIM THUMAM. DBBLTO OB €CTECTBEHHO PACIPOCTPAHUTL M3IYUIEHUE ITUX
MOHATHN HAa KJjacc caabo O-MHUHUMAIBLHBIX TEOPHUH KaK € MAaKCHMAJBLHBIM,
TaK U C HEMAKCUMAaJbHBIM YUCJIOM CYETHBIX MOJIEJIEN.
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