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7.1. IIyctb X — Tmomosormyeckoe mpocrpanctBo, ¥ C X, r € X. /okaxkwure, 9yto x € Y Torma u
TOJILKO TOTJIa, KOTJIa B Y CYIIEeCTBYET HAIIPABJIEHHOCTDb, CXOJIAIIAACT K .

7.2. Ilycrs X u Y — ronosiorndeckue npocrpanctsa. Jlokaxkure, uro orobpaxkenue f: X — Y
HEIPEPLIBHO B TOUKe © € X TOrJa W TOJBKO TOIJIA, KOIjia [y Jroboit HampaBieHHOCTH (X)) B X,
cxopsmieiics K x, HapasaeHnocTs (f(xy)) cxomures kK f(z).

7.3. Jlokaxkure, 9TO TOIOJIOTHYECKOE ITPOCTPAHCTBO XayCI0pdOBO TOTJIA U TOJILKO TOTVIA, KOT/1a KaK-
Jlagd HAIPABJICHHOCTb B HEM MMeeT He 0oJjiee OJIHOrO Ipejieia.

7.4. Ilycrs (X, 7(P)) — JOKaJIBbHO BBIMYKJIOE MTPOCTPAHCTBO. JloKaxKuTe, 9T0 HAIPABIEHHOCTH () )
B X cxopurest K Touke x € X TOrJa U TOJBKO Torja, Korja p(xy — x) — 0 mis kaxkjgoro p € P.

7.5. Ilyctpb X — BEeKTOpHOE IMPOCTPAHCTBO € MPOEKTUBHON TOIOJIOTHEH, TTOPOXKICHHON ceMeiicTBOM
JuHeHbIX oTobpaxkenuit {¢;: X — X; :i € I}, rme {X; : i € I} — ceMeiicTBO JIOKAIBHO BBIILYKJIBIX
npocTpancTs. Jlokazkure, 4To HAPaBJIeHHOCTD (X)) B X cxomurcst K Touke £ € X TOrJa U TOJBKO
Torjia, Korya ¢;(xy) — ¢;(x) s Beex @ € 1.

7.6. IIyctp X — Tonosiornueckoe npoctpanctso. Jlokaxkure, 9To Touka & € X gBJIAETCS MIPEIETHLHO
TOYKOI HAIIPABJIEHHOCTHU (X)) TOIJIa U TOJILKO TOTJIA, KOIJIa HEKOTOPasl MOJHAIIPABIIEHHOCTD HAIIPAB-
JICHHOCTH (X)) CXOJUTCH K 1.

7.7. ZLOK&)KI/ITG, Y9TO TOIIOJIOTUYIECKOE IIPOCTPaHCTBO KOMIIAKTHO TOI'Zla M TOJIBKO TOI'/ZIa, KOI'Jla Ka2K-
Jdad HAIIpaBJI€HHOCTb B HEM HMeEET IIPEACJIbHYIO TOYKY.

7.8. JlokaxkuTe, YTO B TOIMOJOTHIECKOM BEKTOPHOM IIPOCTPAHCTBE

(1) Besikast cxo/AIIAsICS HAIIPABJIEHHOCTD (DYHIAMEHTAIBHA;

(2) Begkas dyHIaMeHTATbHAS HAIPABJICHHOCTD, OO AI0MIAsT CXO/SIIENHCs TT0IHATIPABICHHOCTHIO,
CXOJTUTCH.

7.9. JlokaxkuTe, 4TO HEIPEPBHIBHBIN JIMHEWHBII OIIEPATOP MEZKTY TOIMOJOTTIECKIMU BEKTOPHBIMU ITPO-
CTPAHCTBAMU TIEPEBOIUT (DYHIAMEHTAIbLHBIE HAITPABIEHHOCTU B (DYHIAMEHTAIbHBIE.

7.10. Ilycre (X, 7(P)) — JOKAJIbHO BBIMYKJIOE MPOCTPAHCTBO. JlOKayKuTe, UTO HAIPABICHHOCTDH
(Zx)rer B X dyHIaMeHTATBHA TOMJA W TOJIBKO TOTJIA, KOIJA JIJIs Kaxkjaoro p € P u kaxaoro £ > 0
Haiiiercst Takoe A\g € A, 9T0 1yIs1 BCeX A, jt > Ao BBIIOJHEHO p(T) — X)) < €.

7.11. JlokaxkuTe, 9TO KOMIIAKTHOE MOJIMHOZKECTBO JTI000T0 Xayc0pdoBa TOIOJIOITIECCKOIO BEKTOP-
HOT'O TIPOCTPAHCTBA IIOJIHO.

7.12. Ilycts X — Merpusyemoe TOIOJIOIHYECKOEe BEKTOPHOE IPOCTPAHCTBO U p — METpHKa Ha X,
OTIpeJIe/IAIoNIas ero TOIMOJIOTUI0 U WHBAapUAHTHAas OTHOCUTEIbHO CJIBUTOB. /loKakuTe SKBUBAJIEHT-
HOCTB CJIEJIYIOIIUX YTBEPKICHUIL:

(i) X moutHo;
(ii) X cekBeHIMAJIBLHO IOJIHO;
(iii) (X, p) motHO KAK METPUIECKOE IIPOCTPAHCTBO.

7.13. Ilycrs S — HecdyeTHOE MHOXKECTBO U X — IOAIPOCTpancTBo B K, cocTodmee n3 Beex (DyHKITMIt
¢ He Gosee yeM cueTHBIM HOocuTeseM. Jlokaxkure, uTo X CeKBEHIIMATILHO ITOJTHO, HO HE MOJTHO.

7.14. Ilycts X — TomoJiorunieckoe BEKTOPHOE MPOCTPAHCTBO, Xo C X — ILUIOTHOE BEKTOPHOE IOJI-
pocTpaHcTBO. JlokaxKkure, 9TO JIJIsd JTI0OOT0 TOJTHOTO TOIOJIOTUIECKOIO BEKTOPHOI'O IIPOCTPAHCTBA Y
BCSIKMIT HENPEPBIBHBIN JIMHEHDBIN orepaTop u3 Xg B Y €JIUHCTBEHHBIM 0Opa30M IIPOJIOJIZKAETCS J10
HEIPEPBIBHOTO JIMHEHTHOTO omneparopa u3 X u Y.
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7.15. Ilycte X — Tomosiormyeckoe BEKTOPHOE ITPOCTPAHCTBO, Xg C X — IJIOTHOE BEKTOPHOE TIOJI-
npocTpaHcTBo. Jlokaxkure, 9T0

(1) kaxkmasi HepepbIBHAS MOJIYHOPMa p Ha X €IMHCTBEHHBIM 00PA30M MPOJIOJIZKAETCS /10 HEIpe-
PBIBHOI TTOJTyHOPMBI P Ha X ;

(2) ecmum P — ompejensiorniee cemeiictBo nosyropm Ha Xg, To {p : p € P} — ompefensioniee
ceMeficTBO MOJIyHOPM Ha X ;

(3) ecim % — 6a3a oxpecruocteit nyns B X, ro {U : U € %} — 6a3a okpecrnocreii mynsa B X.

7.16. ITyctn (X;)ier — ceMeiicTBO JIOKAILHO BBITYK/IBIX IpocTpancTs. Jokazkure, uro [ [, ., X; mosmo
— @, Xi nomo <= X; momno anga seex i € I. Kak ciencrsue, cuibHeiiimee JIOKAIbHO
BBIIYKJIO€ IPOCTPAHCTBO MOJIHO.

7.17. Jokaxkure, 9T0 OOpPATHBIN IIPEEs JIOKAJIHHO BBITYKJIBIX TPOCTPAHCTB 3aMKHYT KaK ITOJIIPO-
CTPAHCTBO B WX HIpomsBejieHnn. Kak ciejcTBue, oOpaTHBII IIpeesl MOJHBIX JIOKAJIHHO BBITYKJIBIX
[IPOCTPAHCTB OJIOH.

7.18%. JlokaxkuTe, 9TO CTPOTUiA IPSAMOM IIpeJiesT MOCIeI0BATETHLHOCTH TTOJTHBIX JIOKAJTHHO BBITYKJIBIX
IIPOCTPAHCTB MOJIOH.

7.19. Ilyctb Y — JIOKaJIbHO BBIMYKJI0€ TPOCTpaHcTBO W X C Y — BEKTOPHOE TOJIITPOCTPAHCTBO,
cHAOXKEHHOe JIOKAJIbHO BBIIIYKJIOW TOIOJIOrueil, He MeHee CHJILHOM, YeM yHacJjenoBanHas u3 Y. Ha-
zoBeM X .0KaAvH0 3amknymowm B Y, ecn B X ecTh 6a3a OKpeCcTHOCTEH HyJsis, 3aMKHYTHIX B Y .
lokaxxure, uro ecau Y 1ojHo, a X JIOKAJILHO 3aMKHYTO B Y, TO 1 X TOJTHO.

7.20. BoiBegure u3 3aga4un 7.19 nosnory HOpMEpoBaHHBIX mpoctpancTs P (e 1 < p < 00), C(K)
(rme K — KOMITAKTHOE TOIOJIOTHIecKoe mpoctpancTso), £ (X,Y) (rme X — nopmuposannoe, a Y —
OaHaxXOBO IIPOCTPAHCTBO).

7.21. JlokaxKuTe MOJHOTY CJIEJYIONIUX JIOKAJbHO BBILYKJIBIX TPOCTPAHCTB:

(1) C(X), rme X — JOKaIbHO KOMITAKTHOE TOMOJOTNIECKOE IIPOCTPAHCTBO;

(2) C=(U), tne U C R™ — OTKpPBITOE MHOXKECTBO;

(3) S (R");

(4) O(U), tne U C C — OTKpPBHITOE MHOXKECTBO;

(5) N(P), rme P — muoxectso Kére u v € [1,4+00] U {0};

(6) C.(X), rme X — JOKaJIbHO KOMIIAKTHOE TOIMOJIOTUIECKOE IIPOCTPAHCTBO CO CUETHOI 6a30i;
(7) C=(U), tne U C R™ — OTKPBITOE MHOXKECTBO;

(8) O,,rne z € C.

7.22. Jlig JOKaJIbHO BBIMYKJIOTO IpocTpaHcTBa X obo3Ha4dnM depe3 X mpsgmoe TpPOU3BeJIeHue, a
qepe3 X oo IPIMYIO CYMMY CUYETHOI'O YHC/Ia 9K3eMILIAPOB rpoctpancTsa X . [Iycts X n'Y — 6anaxosbl
[POCTPAHCTBA, IpIYeM Y HelPEePBIBHO U MHbEKTUBHO BJIOXKeHO B X ¢ mtoTHbIM obpasoM. (Hampuwmep,
MOKHO B3Th X = (2 n Y = (1.) PaccMoTpunm oroGpaskenue

0: Xoo®Y™ = X (2,y)—x+y.

Jokazkure, 9T0 (¢ — OTKPBITOE OTOOpa’kKeHHe Ha IJIOTHOE COOCTBEHHOE IIOJAIPOCTpPaHCTBO B X .
BriBesure orcioma, aro daxroprpocTpancTBo (Xo & Y?)/ Ker ¢ nenonno (xors camo Xoo & Y™
IIOJIHO).



