T'pynmesr n anre6psr JIu 11
Cemunap 1

1. Jlokakute, 9TO y TPOU3BOJIHHOTO KOHETHOTO MHOXKECTBA MOTIAPHO KOMMY-
TUPYIOIAX OMEePATOPOB HA KOHEIHOMEPHOM KOMIIJIEKCHOM BEKTOPHOM IIPO-
CTPaAHCTBE eCTh 00mmit cO6CTBEHHBI BeKTOP. MOKHO Jin 0TKA3ATHCST OT YCJI0-
BUI KOHEYHOCTH MHOXKECTBA, OIIEPATOPOR WU OT YCJIOBUI KOHETHOMEPHOCTH
BEKTOPHOTO TIPOCTPAHCTBA,?

2. IlpuBeanTe TpUMep TPUBOAMMOTO, HO HEPA3JIOKUMOTO KOHETHOMEPHOTO
KOMILJIEKCHOTO TTPEJICTABICHUS KAKOW-HUOYIb TDYIIIIHI.

3. JlokaxkuTe, 9TO JAjId JUHEHHO 3aBUCUMBIX I, Y, 2 TOXKIECTBO AKOOM
[, [y, 2l + [y, [z, 2]] + [z, [z, 9]] = O
cJiejlyeT U3 aHTMKOMMYTATUBHOCTH Ollepanuu [ , |.

4. Jlokaxkure, uro rpynna G L, pack/iaJblBaeTcs B MOJYIPIMOe TPOU3BeIe-
Hue SLy, ¥ HEKOTODOII OJIHOMEPHOU TIOAIPYIIIIHI.

5. Mokaxwure, uro rpynna O, (R) asnsiercs rpynnoii JIn, u nafianre eé pas-
MEpPHOCTb.

6. Onumniure Bce roMoMopdu3Mbl aaauTuBHON rpyis! JIu moas C B rpytiny

GL,(C).

7. JlokaxkuTe, 9TO MEHTPATAIATOP Z,4 1000T0 snementa g € G L, apudgerca
noArpynnoit JIu u HaliuTe MUHIMAILHYIO BO3MOXKHYIO Pa3MEePHOCTb L.

8. dmnsiercs m npucoenunénHoe mpeacrapierne SLo(C) HenpusoauMbiM?
Tor ke Bompoc mpo SL,(C).
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1. Prove that a finite of mutually commuting operators on a finite-dimensional
vector space has a common eigenvector. What about infinite family or infinite-
dimensional vector space?

2. Give an example of a reducible, but indecomposable representation of a
group.
3. Prove that for linear dependent z,y, z the Jacobi identity fxobu
[, [y, 2]] + [y, [z, z]] + [z, [#,9]] = 0
is implied by the skew-symmetry of the bracket [, |.

4. Decompose the group GL,, into a semi-direct product of SL, and a one-
dimensional group.

5. Prove that O, (R) is a Lie group and find its dimension.

6. Find all homomorpisms from the additive group of the field C to the group
GL,(C).

7. Prove that the cetralizer Z, of an element g € GL,, is a Lie subgroup and
find the minimal possible dimension of Z,.

8. The the adjoint representation of SLy(C) irreducible? The same question
for SL,(C).



