S9KBUBAPUAHTHbBIE MHOIFO3HAYHbLIE OTOBPAYXXEHUS CPEPDI
lenuo C. Cropaes

I. ONIPEAEJIEHUS U OBO3HAYEHHUSA

Iycrs R*! 71+ 1-MepHOe eBKJHJIOBOE INPOCTPAHCTBOU; €AMHAYHYIO
cdpepy B R*+! o6ossaunm uepes S7, S*={x ¢ R*tl. x =1}, uepes B!
0O03HAUHM eIHHHYHBIH map B R*F?, Brit={x ¢ R**l: x =<1}

PaccMOTpHM OPTOrOHANBHYIO HHBOJIOUHIO «: R+ — R+l Orobpaxe-
Wi¢ o OMMCHIBAETCHA CJAEAYIOILMM 00pasoM: « e€CTb OpPTOrOHaNbHas CHM-
veTpHsi OTHOCHTEJNBHO HEeKOTOPOro MOANpocTpaHcTBa R* npocTpaHcTBa
Tl TaK YTO MHOXKECTBO HEMOABHXKHBIX TOUYEK & €CThb JIHHEHHOE NPo-
cTpaHcTBO RE.

Mycts A -— noamuroxecrso 7"+ Byaem rosopurh, uto A uHBapH-
_{THO OTHOCHTEJbHO &, €CJH, KaKk TOJbKO X € A, 10 a(x) ¢ A. Ecim A
jHBAPHAHTO, TO, He OroBapuBas cnenuainbHo, 6yieM CyHTaTh, 4TO B A
weficTByer unsomonus «. Taxum obpasom, B S7, B! Rr+1=Re+1\[0},
ceficTBYeT a (31ech 0 — HyAb npocrTpaHcTBa [,

Ecau X u Y rtono.aoruyeckue nNpocTpaHcTBa, a F: X - Y noaysenpe-
1i3HO€ CBEPXy MHOrosHayHoe oToOpaxkeHue, OyneM TOBOPHTb, 4TO F —
ROMITAKTHO, €CIH  MHOXECTBO F(Xx) HMeeT KOMNAKTHO¢ 3aMBIKaHUHe B Mpo-
crpanctBe Y. lpu stom oTMmeTHMm, uyTo AJas a1000# Toukkn x € X Bceria
F(X) eCTh KOMNAKTHOE MOJAMHOXECTBO NMPOCTPAHCTBA Y.

[TonyrenpepriBHOE CBepxXy MHOroaHauHoe oTob6paxenue F:X — )Y Oy-
J¢M HA3BLIBATh AU HKJAKHYECKHM, eClaH Aas Mo60H TOukH x ¢ X, KOMNaKT
/(x) - auukauyecku. [lpuy 9TOM, KOMIaKT Z Ha3blBAeTCs aAliMKJIHYe-
UMM, €CJH OH CBsi3eH M A4n Jwo6oro i =1 umeem H,(Z)=0. 3nech u B
1a1bHelieM. 6yneM MOoAL30BaThCS TOMoaorusMu Anekcanaposa-Uexa c pa-
HiiohanbHBIMH Ko3dduunentamu [1], ro. 7.

[Tlycte F: X—Y -- auuxanyeckoe otobpaxcenne, a X u Y Mmerpusye-
uble fpocTpanctBa. Yepez ['(F) o0603HauuM rpaduk  orobpaxenus F,
F(F)={(x, y) ¢ XXY:y ¢ F(x)}. Paccmotpum oto6pamenne p:I (F) — X,
y:T(F)y =Y, rne plx, y)=x g=(x, y)=y, (%, y) € I (F). Nmeem

a) orobpaxenue p ecth otobpaxenue ,Ha“ T. e. p(I'(F))=X;

6) p — coBeplieHHOe OTOOpaKeHHe, T.e. OHO 3aMKHYTO W NOJHBIH npo-
sOpas p~Y(x) nobod TOYKKM x € X — KOMIIAKT;

B) 1151 n060# Toukn x € X, p-Yx)= xX F(x) ecTb auuKkAHuecKH#t KOM-
NUKT,

M3 reopemnl Bbetopuca caenyer, uto p,:H([(F))-— H(X) ects
HioMopdusm |2, 3).
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Ecau f: X, — X, -- HemnpepsiBRO2 0/1HO3HAyHOe OTOOpaXKeHHEe, TO
fo it Hi X)) — H (X), — roMomopduaM, HHAYHHUPOBAHHBIA HeNPePLIBHBIM
oTobpaxcednem f.

Onpeze1ny tenepb F,: H(X)— H(Y), nonoxus F,=gq,.p,~*

[lyets remepp F: 87— 87 — anuxianyeckoe orobpaxenue. Onpene-
auM ctenzsb deg F orobGpaxenus F. [lycts v, € H,(5%) -- dynnamenTans-
Hplfl kaacc romMonorun cdepnt 87, toraa F(yv,)=deg F .y, 3necs F.s={F}E

Uepes Rr+! Mpl o6o3nasuin npocTpanctso R 1{0}. [lyctp i:8" —

R7+1 .~ TONAECTBEHHOE BJIOKEHHE M yn=i,(Y,), TAC I.={is}" ; Ecan Tre-
nepp F:8"— R+l ecth auMkauueckoe otobpaxcenue, TO crenedb deg F

oTobGpaxenus F onpeaeaserca caenywuinm obpazom: Fy(y,) =deg F.v,

[lycte £ — npocrtpancteo banaxa u S= {er“x =1; — enuHuy-
Haa cgepa npoctpanctea £, a B={x ¢ E: x =1} — eannuunbil map E.
Ecnn A — noamsoxecteo £, To 6yiaeM TOBOPHTb, 4TO Ha A 3a1aHO
BINOJMHE HenpepoHBHOE MHOFO3HaYHOE BEKTOpPHOEe Mmone
P:AE, ecin &=/—F, rae [ — ToxiaecrBennoe orobpaxenne E, a
F:A-—FE ecrb nDoayHenperbiBHOe CBepPXyY MHONO3HauyHOE KOMIIAKTHCE
oTobpamenne. DBnosHe HenmpepblBHOE MHOrO3Hauroe BEKTOpHOe none P
6yzemM Ha3bBaTL AaUMKJIHMUEeCKHM, ecan oTtoOpaxenue [~ alUKIH-
yeckoe. bynem rosoputb, uto ¢ He HMeeT O0cOGEHHOCTEH, ecad uaa
noboro x € A muoxecTBo P(x) He CONEPKUT HYyad npocTpaxcTBa E.

[lycth teneps @:S - E BnoaHe HenpepbiBHOE aLHKJIMYECKOE BEKTOP-
HOe noJse 6e3 ocobennocTeil. Onpenennm crenenb deg @ noaa d, cm. (4] Tak
kak ®=/—F, u F -- KOMDAaKTHOE NOJYHENPEPBIBHOE CBEPXY MHOrO3HAuy-
Hoe orobprkesne, To MmHOXecTBO O(S) — 3aMkHyTO B £ (3mech P(S)=
Usqb(x)). CnemoBarenbHO, HYJAb NPOCTpaHCTBA £ HAXOAUTCS HA NOJOXH-
x€

TeJbHOM paccTosiHiud ¢ oT MHoxecTtBa P(S). PaccmoTpum komnakt K=

F(S). AnnpoxcuMupyem xoMnakT K KOHEYHOMEPHBIM JHHEHHBIM MOAIPO-
£

CTPAHCTBOM HPOCTPAHCTBA £ ¢ TOYHOCTHLIO 5* T- & OyCTh pK—R —

HEMPePBEIBHOE OAHO3HAYHOE OoToOpaxeHue, a R -~ KOHEUYHOMeEpPHOE MOMIIpO-

CTPaHCTBO mpocTpanctea £ u,kpoMe TOro, ans Jwobo# Touku x € K umeem

| X —p(x) <; [lycte Y=SMNR. Paccmorpum otobpaxenue ¢:3 - RE\(0},

rae g(x)=x—pF(x), x €2 Tak waKk % €CTh CYNepno3UUUs KOHEYHOro
YHCJIA AUMKJIMYECKHX OTOODAXKeHHH, TO MOXEM ONpeneauTb ¢, : /[ (Z) —
H(R\{0}) xak cynepno3uiuio romMoMoppu3aMoB B rOMOJOrHaX, HHAYLHUPO-
BAHHBIX S5THMH aQUUKJAHUECKHUMH oToOpaxenuamu. Torpa ecaiw y — Qynia-
MeHTaJIbHBIA KJacc TOMOJIOTHH c(epnl X, © y KJacC TIOMOJIOTHYHBIH Yy B
R\{0}, 9.(y)=degeg.y. [To onpenenennio deg ®=degyq.

Baxumpii knacc auukauyeckux ortobpawenuit F: X — Y (rne YV — au-
HeliHoe MPOCTPAaHCIBO) CYTh OTOOpaxeHuus, KOTOpble JI0O0H Touke x € X
CTaBAT B COOTBETCTBHE BHINYKABA komnakT B Y. Ilycts F: 8" — RI=! ecTp

auuK/aIdueckoe orobpaxenue, AAs KOTOPOro F(x) — BHNYKABIA KOMMAaKT






