3AITAYN 110 ®YHKIIMOHAJIBHOMY AHAJIN3ZY,

IpemiaraBIInecs Ha JeKIuax ojs I moroka MaTeMaTukoB, ocenuuii cemectp 2011 r..
JlexTop A.9.Xememckmii.

1. Jlroboe meTpuaeckoe MPOCTPAHCTBO M30METPUUIECKN BKJIIAIBIBAETCS B HOPMU-
POBaHHOE TTPOCTPAHCTBO, & €CJIN OHO cernapabesbHO, TO B l.

2. BoccranaBnuBaeTcs 1 COMPSKEHHO-OMITMHENHBIN (DYHKITHOHAJ IO CBOECH KBa-
IPaTUIHON GopMe B ClIydae OeHCTBUTETHHOTO MO CKATIPOB?

3. Ecau mopma rumsGeprosa, To u3 ||z +y = ||z| + |ly|| cremyer, uTo x u y
IPONOPIINOHAIIBHHI.

4. Hopma B Cla,b] u Li[a, b] e runsbepTosa.

5. bmmxaimmx ToOYeK MO BEKTOpa B IOOIPOCTPAHCTBE HOPMUPOBAHHOTO IIPO-
CTPAHCTBA MOXKET OBITH MHOTO.

6. Cucrema Panmemaxepa He TOTANIBHA.

7-9. HaiiTu HOpMY OMaroHaJIBLHOTO omepaTopa B l,;p = 1,2, 00, omepaTopa yMHO-
xeHus Ha QyHKIMO B L,[a,b];p = 1,2, 00 u oneparopa HEOIPENEICHHOIO HHTErPH-
posanus B Cla, b u Ly[a, b].

10-13. s numaroHaJILHOTO OIEPATOpa, ONEPATOPOB JIEBOTO U IIPABOTO CIABUTA B
ly;p = 1,2, 00, oneparopa cusura B [,(Z);p = 1,2,00 u omeparopa yMHOXKEHUS Ha
byukmio B Lofa,b] y3HATH, KOTIA OHE SIBISIOTCS M30METPUIECKIMI, KOM30METPH-
YEeCKIMU, U30METPUIECKIMU N30MOP(PU3MaME, TOTOJOTMTIECKIMU N30MOP(PU3MaMU.

14-16. HamiTu obmunit Bua orpaHUYeHHBIX QYHKIMOHAJIOB Ha Cq, [y 1 lo.

17-19. Korna zapannbiit pynkunonan Ha npsavoit B R?, R2 u R, obnanaer enus-
CTBEHHBIM COXPAHSIOIINM HOPMY ITPOHOIKEHUEM

20. B meTpumueckoM IPOCTPAHCTBE M3MEPUMBIX (DYHKIIN Ha OTPE3Ke He CYIII3e-
CTBYEeT HEHYJIEBBIX HEIPEPBIBHBIX (DYHKIIMOHAJIOB.

21. Ilyctes E - HOpMUPOBAHHOE IPOCTPAHCTBO, Fj - €ro 3aMKHYTO€e TOIIPOCTPAH-
ctBO, © € E \ Ey. Torma cymecrsyeT orpaHnueHHbN GyHKINOHAT Ha F, paBHbII
HYIIO HA )y U OTJINYHBIA OT HYJISI Ha .

22. bmmxaimmx ToUeK 10 BEKTOPA B IOAITPOCTPAHCTBE MOYTU-TUILOEPTOBA ITPO-
CTPAHCTBA MOXKET He CYIIECTBOBATb.

23-25. HaiTu 6aHAXOBBI COMPSIKEHHBIE OMEPATOPHI K TUATrOHAJILHOMY OIePaTopy,
OIlepaTopy JIEBOTO CIBUTA U OIEPaTOPY IPABOTrO CABUTA B Cy.

26-28. To xe, ms ;.

29-31. To xe, nmus .

32. BanaxoB CONPSIKEHHBIN U THILOEPTOB COMPSIKEHHBIN K onepatopy ¢1 B Iy He
SIBIISIIOTCST YHUTAPHO SKBUBAJICHTHBIMIU.

33-38. Haiitu rump6epTOB COMPSIXKEHHBIN I MNUArOHAJIBHOTO OMEpaTopa B lo,
OIEPaTOPOB JIEBOTO U TIPABOTO CHBHUTa B lp, omepaTopa casura B ly(7Z), omeparopa
yMHOXKeHus Ha GyHKIo B Lola, b] u omeparopa HEONpENeIeHHOr0 MHTEr PUPOBAHUSL
B Ls[a, b].

39. BepHO 51, YTO OPTOTOHAJILHOE MOMOJIHEHUE K SIIPY OIepaTopa BCErna eCThb
obpas ero ruLbepTOBa COMPSIKEHHOIO ormepaTopa’

40. OxapakTepu3oBaTh B aarebpanieckux TePMUHAX YHUTAPHBIN OEPATOP.



41. Omnepatop B rmis0epTOBOM MPOCTPAHCTBE PABEH CBOEMY COMPSIKEHHOMY U
cBoeMy obpatHoMy. Kax om meiicTByeT?

42-44. Kaxk nerictByer omeparop V, Takou, uro V*V =17 VV* =17
VVVV =V*V 7

45. Bepna mu Teopema banaxa-lllTefinxayca 6e3 mpemmosokeHUs O TOTHOTE
3aTaHHOTO TTPOCTPAHCTBA?

46. IlpuBecTu npuMep pa3mesrbHO, HO HE COBMECTHO OT'DAHUYEHHOTO OMIIMTHETHOTO
OIlepaTopa MeXy HOPMUPOBAHHBLIMU ITPOCTPAHCTBAMIU.

47. Bepua nu Teopema bamaxa o6 ob6paTHOM omepaTope 6e3 IPENNoIOKeHIs O
MOJTHOTE 000UX 3aMaHHBIX TPOCTPAHCTB?

48. Ecnmu HOpMa  rusbbepToBa, TO TAKOBa K€ HOPpMa B IOMOJTHEHUN.

49. He cymecTByeT MeTpuKH, 3amaiolieil moToueuryio cxogumocts B Cla, bl.

50. YkaszaTh TOMOJIOTUIO, 3aIAMOIIYI0 TOTOUeUHYIO cxomuMocTh B Cla, b].

51. Korma Tomosnorust mpenMeTpudeckoro mpocTpancTBa xaycaopdosa?

52. Ecmu nBa HempephIBHBIX 0TOOpaKeHUs B XayCcaophoBO MPOCTPAHCTBO COBIIA-
Mai0T Ha MJIOTHOM MOIMHOXKECTBE, TO OHU PABHBL.

93-56. IlokaszaTe, He HCHONB3ysd TeopeMy Pucca, 9To emuHWYHBIN map B l,;p =
1,2, 00, Cla, b], Loa, b] u B(ly) e koMIaxTeH.

57. IlpuBecTu mpumep paBHOMEPHO OTPAHUYEHHOI'O, HO HE PABHOCTEIIEHHO He-
npepsiBHOTO cemeiictBa B Cla, b].

58. OxapakTepu30BaTh CBEPXOTPAHUUEHHBIE MHOXECTBA B [y B TePMUHAX HOPM
“XBOCTOB” .

59. B xiacce cemapabeIbHBIX TIEOEPTOBBIX IPOCTPAHCTB U3 MIPENJIOKEHUS O
Monenu cienyet Teopema lllmunra.

60. IIpuBecTu nmpumep GpenrosIbLMOBa OEPATOPA C 33JAHHBIM IEJTBIM UHIECKCOM.

61-63. Korma nuaronanbHBIN omepaTop GpearoabMoB?

64. KomMmaxTHBIN omepaTop MeXIy TmIb0ePTOBBIME MPOCTPAHCTBAMU, OIHO U3
KOTOPBIX OECKOHETHOMEDHO, He (GPENroIbMOB.

65. CrexTp rumbbepToBa COMPSIXKEHHOTO onepaTopa K 1’ ecThb ﬁ.

66. Ecr \ € 0,.(T), 0o A € 0,(T%).

67. Ecr \ € 0,(T), T0 X € 0,(T*) mu6o X € o,(T*).



