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3. BEKTOPHBIE IIOJIA, IIOTOKN, KOMMYTATOPHIL.

3apgada 1. Jus Bekropubrx noxen X u Y na muoroo6pasuu M seraucaure kommyrarop [X, Y] u uarerpaibasie
noroxu moneir X, Y u [X,Y]:a) M = R%, X = 52,V = 2152 — w252 6) M = R*, X = 2152 + 052,
Y = 51718%2 — 1;2%; B) M = S% X — mpogomxenue Ha BCIO chepy MOISA COS w%; Y — mpoaomxenue BCIO
cdepy moms cos w%; 3/€Ch (p U Y — [OICOTa U MUPOT3 COOTBETCTBEHHO — KOODJUHATHI HA S° B IONOJHEHUE K
I'punBuackoMy MepuanaHy (MOKAXKWTE BHAYAIE CYIIECTBOBAHNE U €IUHCTBEHHOCTH MIPOOMKEHNUN).

3agaua 2. llposegem vepes kKaxayo ToUky a = (p,q,r) € R? mrockocts 11, 3agannyio ypasueruem p(y—q)+ (2 —
r) = 0. a) Haiiaure Bextopree nota X u Y na R? raxue, wro X (a) u Y (a) o6pasytor 6asuc B II, npu kaxiom a,
u BeraucauTe ux KomMyTarop. 6) Cymectsyer /m B R? riankas nosepxuocts (T.e. IByMepHOe IIOMHOI006pa3ue),
[JI KOTOPOHU B KaxKJOU €€ TOYKE ¢ IIOCKOCTE II, ABIgeTcsa kacaTeabHon?

3apgaga 3. ycre G — rpynma Jlu ¢ equaunen e. a) Joxkaxure, 9T0 1A BCAKOro BekTopa v € TG cymecTByeT
U eIMHCTBEHHO BEKTOPHOE mone X, Takoe, 910 X,(e) = v m X MHBAPUAHTHO OTHOCHTENBHO JEBLIX CABAIOB: UL
BeAkoro g € G u a € G umeeM (Ly) (a) Xy (a) = Xy (Ly(a)); 3aece Ly : G — G gencryer no gopmyie Ly(a) = ga.
6) Joxaxure, 9TO KOMMYTaTOD ABYX JEBOMHBADUAHTHLIX BEKTODHBIX HOJEU TOXKE ABIAETCH JEBOUHBAPUAHTHBIM
BEKTODPHBIM TOJIEM. B) BLIMuCIUTE ABHO TeBOMHBAPUAHTHEIE BEKTOPHEIE T/ U UX KOMMyTaTophl Ha G = GL(n, R).
r) Tor xe Bompoc npo G = SL(n, R).

3agada 4. Haumgure ycaosue ma BexkTopHOe moe X B R™, mpu KOTOPOM €ro MHTErpPAJLHLIN HOTOK P cocrouT
u3 orobpaxenun ®(t,-) : R" — R”, coxpansiomux a) paccrosuue; 6) oobem. [Joxaxure, 4T0 IOCTPOEHHBIE O
obpasyroT aarebpy Jlu OTHOCHTEIHEHO KOMMYTATODA.



