3AIOTAYN 110 ®YHKIIVMOHAJIBHOMY AHAJIN3Y,

IpemiaraBIInecs Ha JeKIuax ajs I moroka MaTeMaTukoB, BeceHHui cemectp 2012 r..
JlexTop A.91.Xememckuii.

1. Ilpm romomopdusMax CIEKTP SIeMEHTA MOXKET COXPAHUTBHCS, a MOXKET U
YMEHBITUTHCS.

2. CrnekTp HUIBIMOTEHTHOTO 3JIEMEHTA aJreOpbl COCTOUT M3 OMHOTO HYJIS.

Kitaccnueckast cxomuMocTs nocienoBaTesbaoctein B C™[a, b] He MoxkeT OGbITD 3a-
[aHa C IIOMOILBIO OOHOU HOPMBI.

3. Jlwoboit menycToit kommakT B C ecTh CIEKTP HEKOTOPOTO 3JIeMeHTa GAHAXOBON
anreOphBI U Hayke ornepaTopa B TUILOEPTOBOM MPOCTPAHCTBE.

4. HaiiTu criekTp omepaTopa HeOIpPeneJIeHHOTO NHTETDUPOBAHUS.

5. Beitepmpaccosa cxomumocTs nocnenoarenbaocteit B O(DY) He MoxkeT GLITEH
3a71aHa C MOMOIIBIO OHOM HOPMBL.

6. IlokoopauHATHASI CXOOUMOCTD MTOCIIENOBATEIBHOCTEN B o, HE MOXET OBITH 3a-
IaHa C IMOMOIIIBIO OTHOW HOPMHI.

7. Onucars CXOMSIIMECs TTOCIEIOBATEIBHOCTU B CIJIBHERIIINX TIOTMHOPMIPOBAH-
HBIX IIPOCTPAHCTBAX.

8. XaycmophoBo HMOIMHOPMUPOBAHHOE TPOCTPAHCTBO HOPMUPYEMO <> €TI0 CH-
cTeMa TPETHOPM COMEPKUT SKBUBAIEHTHYIO €1 KOHEUHYIO TIOICUCTEMY .

9. XaycmophoBO MOIMHOPMUPOBAHHOE MPOCTPAHCTBO METPU3YEMO <> €T0 CH-
cTeMa TIPETHOPM CONEPKUT SKBUBAJICHTHYIO €l He Oojiee UeM CUETHYIO MOICUCTEMY.

10. Omepatop muddepertupopanus 8 O(D°) nenpepriser.

11. OmnepaTop MOKOOPOWMHATHOTO YMHOXEHUS HA IOCIIENOBATEIHLHOCTD B o, HE-
MIPEPBIBEH.

12. OmepaTopbl YMHOXKEHUS CJI€BA U CIpaBa HA OTPAHUMYEHHBIA OMEPATOP B IO-
JIMHOPMUPOBaHHEIX npocTpancTBax (B(H), so) u (B(H),wo) HeIpepbIBHEL

13*. B [; mopmoBas u citabast CXOOUMOCTH N0CAeJ08aMeAbHOCMET COBIAMIAIOT.

14. W3 orpaHmdeHHOIl O HOPME IMOCIIEIOBATEIILHOCTUA B MPOCTPAHCTBE, COMPS-
JKEHHOM K cemnapabelbHOMY, MOXKHO BBIOENINTH CJIa00" CXOMSIIYIOCS MOMTOCTIENOBA-
TEIIBHOCTb.

15. B pednekcuBHoM GaHaxXOBOM IIPOCTPAHCTBE ciabas u cjaabas™ TOMOIOTun
COBITAIAIOT.

16. TlocnenoBaTenbHOCTE @, cxomuTces B S <= tPip,(t);t € R cxonurcs knaccu-
YECKU.

17. B mpoctpancTe D Tomonorus d ¢cTporo CujabHee TOMOJIOTUU S, & TOCTIETHSIS
CTPOTO CUJIbHEE TOIOJIOTUN €.

18. Hu ogHO M3 Tpex mpocTpaHCTB NPOOHBIX QYHKIINN HE HOPMUPYEMO.

19. IlpocTpancTtBa S u & METPU3YEMBL.

20. ITpocTpancTtBo D HE MeTPU3yeMoO.

21. D mnotso B S, a § mmoTHO B £.



22. Omnepatop muddepenrmpoBanus B S u £ HEMPEPHIBEH.

23. OmepaTop yMHOXEHUS Ha TIankyoo ¢yHknuo B D u £ HempephIBeH.

24. OmepaTop yMHOXEHUs HA YMEDPEHHO DPACTYIIYIO IIaAKyio GyHKIWiO B S
HEIIPEPHIBEH.

25. OYHKIMOHAT © > V.. fR %ﬂdt 9T0 0000ITIeHHAsS PYyHKIINS Topsnka 1.

26. DyHKUMOHAL @ — > -, ©®) (k) aT0 060bIIeHHAS QYHKIMS GECKOHETHOTO
TIOPSIIKA.

27. HempepniBHas QYHKIUS TOPOXKIAET PETYIISIPHYIO 0O0OIICHHYIO-(PYHKITTIO-C-
KOMITAaKTHBIM HOCHTEJIEM <> OHA MMeeT KOMIAKHBIN HOCUTENb.

28. TlocnenoBaTebHOCTL TOPOYIIEK, COCPEIOTOUECHHBIX Ha OTPE3KaxX |
1,2,... u umerorrux uHTErpas 1, cxogurces B D* x d-byHKIINN

29. Beskas perymsapaas o6001eHHas GYHKIWS ecTh (m + 1)-KpaTHas IpOr3Bom-
Has OT HEKOTOPOH! M pa3 I'JIaIKON PeryiaspHON 0O00IIeHHOU (PyHKIINU.

30. Haiitu npomsBonguyto dyHkIun XeBucaiiia.

31*. Haittu npousBonuyio dyukuun In [¢].

32. Jliobas obobienHass GyHKIUS obOIamaeT MepBOOOPA3HON, U BCe €€ TePBO-
oOpa3Hble OTINYAIOTCS Ha TOCTOSHHYIO.

33. Ompenenurs oneparop muddepeHIupoBanus B S*.

34. OmpenenuThb OMepaToOp YMHOXKEHUS Ha TIAIKYI0 QyHKIWIO B D*.

35*. Jlobas obobrieHHass (GYHKIUS, COCPENOTOYEHHAS B HYJl€, €CTb JIMHEWHAas
KOMOWHAIS 0-QYHKINN 1 €€ MTPON3BOMHBIX.

36. s T' > 0 ennHCTBEHHBIN TOJIOKUTEITBHBIN OMEPATOD, HAIOIINN B KBaApATe
T oro VT.

37-39. Haiitu cemelicTBO MOOIPOCTPAHCTB, ACCOIMUPOBAHHBIX C TTPOEKTOPOM, C
OIEPATOPOM YMHOXKEHUs Ha HE3aBUCUMYIO TepeMeHHYo B Lola,b] u ¢ koMmakTHBIM
CaAMOCOIIPSI)KEHHBIM TUATOHAIBHBIM OIEPATOPOM B lo. ACCONMMPOBAHHOTO CEMENCTBA
MIONTTPOCTPAHCTB.

40™*.  OxapaxTepnm30BaTh TOUYEUHBIN CIEKTP CAMOCOIPSKEHHOTO OIEpaTopa B
TepMUHAX aCCOINMMPOBAHHOTO CEMENCTBA TMOMITPOCTPAHCTB.

41-43. IlpoBepuTh, UTO CHEKTpabHAs TeopeMa B €€ aHAJTUTUUIECKON Ghopme
BepHa I IPOEKTOpa, OmepaTopa YMHOXKEHWs Ha HE3aBHCUMYIO IEPEMEHHYIO B
Ls[a, bl n KOMIIAKTHOTO CAMOCOIPSIKEHHOTO OIepaTopa B ls.

44-45. IlpoBepuThb, UTO CHEKTpajbHAs TeopeMa B €€ reoMeTpUYecKon dopme
BepHA IJTs TPOEKTOPa M KOMIIAKTHOTO CAaMOCOMPSIXKEHHOTO OrepaTopa B [s.

46. Haiitu npeobpasoBanne Pypbe CTYIEHbKN U IIPOBEPUTH, UTO ATa (PYHKIIUS
He mHTerpupyeMa 1o Jlebery.

47. Havitu mpeobpasoBanne Pypbe MePBLIX YeThIpeX GYHKINH JPMUTA.

48. Ecmu ellp(t) € Li(R);b > 0, T0 F(p) mpomomxaeTcs M0 TomoMopbHOil
dyukmu B mosoce {z : [Im(z)| < b}.

49. Ecmu elflp(t) € Li(R);b > 0, m [ t"p(t)dt = O;n = 0,1,2..., To ¢ = 0
IIOYTH BCIOMY.

Hin =

n’n



50. Cucrema DpmMura sABISETCS OPTOHOPMUPOBAHHBIM 6a3ucoM B Lo(R).

51. YxkazarThb KOMMYTATUBHBIE HUATPAMMEBI, CBS3BIBAIOIINE KJIACCUYIECKOE Ipe-
ob6pasosanue Pypbe, onepaTop CABUTA U ONEPATOP YMHOXKEHHs Ha e ',

52. Ceéprka ropOyIIKN CO CTYIEHbKON NaéT MIJIAIY.

53. Ceéprka dyukunu u3 ¢ € Li(R) ¢ dyuxmmeir ¢ € D naér dyuxuuio u3 E.
[Ipu stom (@ * ) = @ x 1.

54. Ceéprka dyuxuun u3 L;(R) ¢ dyukuneit usz Ly, (R) cymectsyer, orpannuena
U PABHOMEPHO HEIIPepLIBHA.

55*. Ceéprka dyukium u3 Li(R) ¢ yukumeit us Ly(R) cymecrsyer u nmpunam-
nexutr Lo(R).

56. Li(R) »sT0 GanaxoBa anrebpa cO CBEPTOYHBIM YMHOKEHHIEM.

57. Omeparop v27F : Li(R) — Cy(R)  5T0 romomMopdumsM GaHaxoBLIX aare6p.

58. Bepuo mu cienyioruee yreepxaenne: eciu o(t) € S u [y t"p(t)dt = 0;n =
0,1,2..., To ¢ = 0 mouTu BCcromy?

59*. He cymiecTByeT citabo* HEIPEpPBLIBHOTO orepaTopa B D, MpomoKaioiero
npeobpasoBanue Pypoe B S.

60. PasHOBIIHOCTE TeopeMsl obpamenns: ecan F(¢) marerpupyema, To FFo =
(¢ TIOYTHU BCIOIY.

61. YkaszaTb KOMMyTaTUBHBIE TUAIPAMMBI, CBs3bIBarolue npeobpasosanne Py-
pbe B Ly(R), onepaTop ciBura u onepaTop YMHOXKEHHS Ha e ',

62. Haittu omepaTop B lp, SBISIOIIMICS MOIENbIO mpeobpaszoBanus Pypbe B
Ly(R).

63. Haittu omeparop B Lola, b], saBnstommiics Monensio nmpeobpasosanus Pypoe
B L2 (R)

64**. MuoxecTBo dyHkuuit Buma ¢ * ;0,1 € Ly(R) ects B TOuHOCTH 06pa3
KJIACCUIEeCKOro mpeobpaszoBanus Pypbe.



