HEAPXUMEOBbl METPUKHK U TTPOCTPAHCTBA
KYPENMA — &®PEUIE

C. il. Henes* u M. M. Yo6an

B paborte [1] aBTOpaMH BBeJE€HO IIOHATHE O-METPU3YEMOCTH HaAd [po-
43BOJIBHOH LIKAJOA K Pa3KPHITH! TECHBIE CBSI3W 3TOrO IOHATHA KaK C ca-
yioil npo6seMoii MeTpH3alU¥ TOMOJOTHYeCKHX MPOCTPAHCTB, TaK U CO BCeH
re0DHEH, BOSHUKINEH Ha NYTH K PellleHH0 3TOH npobseMbl. YKasaHa Takxe
BO3MOXHOCTL MyTEM HAKJAANbIBAHUY YCJOBHH Ha 0O-METDHKY WM Ha LIKany,
gaj,. KOTOpPOH MNPOHCXOAHT MeTpu3auus, NPOBOAUTL KaaccHGUKAUMIO B
00.1aCTH O-MEeTPH3YEMbIX, d 3HAYMT — YTO TO HKE CaMOe -— TOMOJOTHYECKHX
NPOCTPAHCTB.

Hacrosimiass paGoTa sBasieTcs] 4&CTHUHOM peanu3danuedl 3TOH BO3MOX-
HOCTH —-— H3YUY€Hbl KJIdACCHl IIPOCTPAHCTB, KOTOpble METpPU3YeMBl HaJl apxu-
vel0BBIMH M JMHEAHO-YNOPAL0UYeHHBIMK LIKaNaMH.

Pa6ora cocTOMT M3 wmectu mnaparpados u nodanaenus. [laparpadbr 1,
2 u 4 — BcrnomoratenbHsle. B § 3 H3yyaercs kJaaCC NPOCTPaHCTB, Me-
TPUAYEMBIX Haj &pXHMeIOBbIMM LiKanamHu. [lokasaHo, 4ro KJacc 3TOT COB-
najaeT € KJaccOM HYJbMEpHBIX NpocTpaHcTB. lleano § 5 aBasercs noKa-
3aTeNbCTBO NAPaKOMIIAKTHOCTH nNpocTpaHcTB Kypena — dpeliie (0TMETHM,
ato B [1] mOKasada MX KOJJIEKTHBHAs HOPMaJbHOCTL). B miectom naparpage
yKa3aHbl YCJAOBHS JJisi METPH3ALHUK HAJL JHHEAHO VINOPALOUEHHBIMH 1IKa/JaMH.
Kparkoe no06aBaeHHe CONEPIKHUT HMCOPABJIEHHS HEKOTOPbIX OLIKMOOK, A0My-
neHHbIX aBTopamu B paborte [1].

§ 1. IUKAJbI

B stom naparpade Mbl BBejeM Te OOBEKTH, KOTOpble OYAYT HIrparth
poab ,pacCTOsAHUA".

Onpenexeune 1. ([1}) Ynopsnoyennas Ttpoika (£, o, V) HasbiBa-
ercsi WKanoH, ecan £ — mHoxectso, 0 ¢ £ u Vi — Gasuc Quabrpa
B Touke 0, T. e. {o}=[V{vv € Veg} u ana D06bX IBYX 3JEMEHTOB U,
v € Vg cymecTByeT TPeTHH 3aemenT @ € Vg TakoH, uto wCuf)v.

Onpenenenune 2. ([1]) Ulkana (£, o, V) uasbiBaeTcs J#He H-
HO-YyNOpALOYEeHHOH, ecau cemedctso Vg auHellHO ynopsimoueno
0 BKJAKOYEHHIO, T. €. eC/JH JN6bple 1Ba 3MeMeHTa Vg CpaBHUMBI NO BKJI-
i HEHHIO.

“ [lepBpift M3 aBTOpOB BeAeT 3TH MCCAEI0BAHMA B PAaMKaX COBMECTHOH TEMbl MEXAY
kabeapamy ronosorun Coduiickoro 1 MOCKOBCKOI'O YHUBePCHTETOB.
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Onpexnenenune 3. llkany (£, o, Vg) OyieM HasbBaTh A
wWwKaAoH, ecan Ha £ cyuwlecTBYeT 4YaCTHUHBIH IOPANOK , << “ TaKoOR
yTo :

1. a =20 pas moboro a € E.

2. g mobbix ABYyX 3JeMeHTOB a, b € £ cyuiectByer sup {a, b} —
HauMEHbIIHH DJIEMEHT CpelIu 371eMEHTOB (¢, YUOBJETBOPAIOIUHX HepaBen.
CcTBaM ¢ =2 a, ¢ = b.

3. Hna awboro u € Ve cyumecrsyer v € Ve rakoe, ure:

a) v Cu;

0) eciu a, b € v, To sup{a, b}cv;

B) 3/eMeHT ¢ T-3aNOJHEH, T. €. M3 a, 0 €v n a=c=10 cae
BYyeT ¢ €.

(DnemMeHTH THDNA T, T. €. VIOBJIETBOPSAOUIHe YCIOBHSIM 6) H B), Oyley
Has3plBaTb NPaBHUJbHbB MH).

Ecay uvacTuuHbll nOpPANOK , = “ SBJASIETCH JIMHEHHBIM MOPSIKOM, T(
A-iuxana (E, o, V) naseiBaeTcs wkanoil Kypena — Opemne.

Onpenenenue 4. {[1]). [lkara (E, o, Vg) HaspiraeTcs 6-mka:
aoi, ecnn Vg =card (Vg) = 0 (31ecp 9O-kapauuaapHOe uHcno). fcHc
TaK-)Ke, YTO Mbl OyleM [OHHMAaTh M0 BbipaXeHHSIMKH O-A-mxanol, Jm
HeHHO ynopsucueHHOH f-uikasol u O-mkanofi Kypena — Opeue.

Samveuyanue 1. JIIo6y10 a,iukaay® MOMXHO CUHTATH JIHHEHHO
VIOPSJ0UYeHHOH. f

FEcrecTBeHHbIM 06pasoM BBOJMTCS [OHATHE THXOHOBCKOrO MLOH3BEJe:
HHSE LUKAJ. '

Onpenencuue 5. llkana (£, 0, VE) Ha3biBaeTCd THXOHOBCKUM
npoussBenenuem cemeiicrna {(£, 0, Vg) « ¢ A} mkan, ecan

b, E=TIE, #€ak

2. o={0, a €t A};
3. MHOXecTBO # (C £ npuxaunexutr Ve Torxa u TONbKO TOrHAd, KOTAd
CyllecTBYeT KOHEYHOe YHCIO &, &, ..., %, 3JeMeHToB A Tak, yTO!

u=1ug 10, € Ve, i=1, 2., n}XIH{E, «¢A\{a, a,.., an}].

Te 06BeKTb, KOTOpPble BBelEeHbI NpPU MNOMOILM oOnpeleneHui 1 — 5,
BICJIHE JIOCTATOYHbl JJIST HW3/JI0XKEHMs] HAllMX pPe3y/JbTaTOB MO CYIIEeCTBY.
Yro6bi, OAHAKO, MOXKHO OblJIO Npuaats (QOPMYyJHPOBKAM BHI, H3MO0/b:
3YIOUIHH TOJBKO NPHBHIUHBIE O0O03HAYEHHS, Mbl [pHBEJeM elllé HeCKOMBKE
onpeeseHun.

Onpenenenue 6. ([1)). Llxkana (£, o, VE) HasbiBaercsi M-1IK a-
A0, ecan Ha E onpeneneHbl onepanus CYMMHl ,--“ JIBYX 3JIEMEHTOB H3
E n GuHapHas peasinus HepaBEHCTBA ,==“, YIOBJETBOPSAIOIILE CJeAYIOL{HM
aKCHOMaM : ,

l. a+0=0+a nas nwoboit Toukn a € E.

* Yepes a, 0003HAYCHO KAPAMHAILHOE YHCAO GeCKOHCUHBIX CYETHBIX MHOXECTB.
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2. Fcoim a<<b u b<.aq, 10 a=b (Ecnu a-~ b v a4 b, To Oyiem
pedTh a<bh).
3. Ecom a=~a, n b6, TO a+b=b+5,.

4. Oas xaxporo ¢ Ve cylueCTByeT e Ve TaxkoH, uto W - w
=ig=d @, bewC

5. Hnst xkaxporo v € Ve cyuwecrByer @ € Ve 1ako#l, a10 ecanm a
0D wa, b€w, 10 ¢ € w (M1 KpaTKoCTH OyAeM roBOPUTL, YTO 3Je-
JeHT © w — 3ano..'meu).
~ Onpenexenne 7. M-mxany (£, o, Vi) 6yiem Haswiath AM-u1k a-
qoli, €caM MO OTHOIUIEHWIO K MOPAIAKY , == * (£, 0, Vg) sBasercs A-
[I]Ka.UOH

M-uikany (AM- uman\) (£, o. Vg) 6vnem HasbiBath a6e1eBOH, ecan

-b=b-+a nag 106vIx ABYX @, b ¢ E.

Ecny 4yacTH4HBIM [OOPRJIOK <% SIBASIETCS JIMHEHHBIM HOPSIAKOM, TO
AM-11Ka1a (COOTBETCTBEHHO M-UIkana) Ha3bBaeTCy# YHNOPAAOYCHHOM
AM-IIKANOH (COOTBETCTBEHHO, M-1iKanoi).

3amedanue 2. Ecam (£, 0o, VE) - AM-mkana, to sup{a, b} =
a0 st mebbix IBYX JeMeHTOB, a, b € £. B camom nene,a+b a-' o=a
~b-. 0o+-b=>.

Teopema 1. Jlwob6as AM-mkaia aBasiercs A-mxaﬂoﬁ, Jlobast  A-
qiKaJdad npespatiaercst B AM-1ikany, ecan NOJAOXKHThL a-- b =supi{a, b}

B caMon nene, ecjaH 37TeMEHT 11 ¢ Vi npaBu/eH, 10 u +u=u.

Teopema 2. Ecan mkana (£, o, Vg) JuHeHHO ynopsiioueHa, TO Ha
E MOMKHO OINpENeNUTh JIMHEHHHH TMOpPAAOK ,<-“ M CYMMY ,--“ mnpeBpa-
plaloiue ee B ynopsioveHayr AM-mikany.

Hora3zamme.1acmeo. BBeneM cHadana Ha £ BCIOMOTATeNbHbIM HOJBHBIN
nopAloK , < “. las mwoboit Touxu a € E nonoxum V(ay={v¢ V) aev).
Teueph oOnpejenseM HOPHANOK , < “ nogaarasi: a<b Torgpa v TOJBKO TOI'Na,
xoraa ando V(a)C V(b), nnbo V(a)~ V(b) u a< b.

Tax kax jpns moObiX 3aeMeHTOB a, b ¢ £ mubo V(a)CV(b), nubo V(b))
V(). TO NOPANOK , <“ ABJAACTCH JIHHEHHBIM.

(TpansutuBgOCTL NOpaAka ,<“ CJA€AyeT H3 TPaH3UTHBHOCTH MOPSI/Ka
.7 " W TPAH3UTUBHOCTH BKJIIOUEHHUS MHOXECTB).

Kpome toro V(0)=¢ wu, sunauur, ecan a =40, 1o V(0)TV(a), 1. e.
o<a. Ecan a, bev € Vg 1o supia, b} =max{a, b} €¢{a, b}Cv, a ecau
c<Zd uw d€v, To VieyCV(d), orkvna c ¢ V. [ToaTomy, Kawabii 37eMeHT
¢ ¢ VVp npaBunen. Taxkum oOpasoM, ¢ Nopaakom ,<C“ gBJISeTCHS yNOpsio-
YeHHOH A-1uKanoil.

Teopema 1 3aBepliaeT H0OKa3aTe bCTRO.

Jlerko InokasbiBaeTcs

Teopema 3. TuxoHOBCKOe npousBellenne He Gonee dem O H-mikan
(cooTreTcTBeHHO O-M-tukan, 6-A-mixaa, 6-AM-mkan) apasesTcst O-wiKanol
(courserctBendo  O-M-wikaaoil, H-A-tnkano#, 6-AM-uikaaoi).
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[Hpuyepom  ap-AM-mKkanel cayxur poayvipsmaa R. - [0, + ~|, rne

' 1
Ve :{(0, ;) n=1,2,...%. TUXOHOBCKOE mpOU3BeNEcHHE 0§ 3K3EMIISPOB
\ ,






