HMY, 2 kypc, ananu3 Ha MHOroobpasusax. Jlucrok 9.
T'pymmbr u anredps: JIn. 6.12.2022.

Banaua 1. lokasare, uro rpymust O(n), SO(n), U(n) u SU(n) asastorcs rpyn-
namu JIu. Yxazanue: moorcno paccmompemsp cmadbusu3damopv, nodrodawezo det-
cMeus.

Sagaua 2. [Jokazarb, 9T0 KOMMYTATOD JABYX JIEBOUHBAPUAHTHLIX (IIPABOUHBA-
PUAHTHBIX) BEKTOPHBIX II0JIefi TOXKE fABJISETCsl JIEBOMHBAPUAHTHBIM (IPABOMHBAPH-
aHTHBIM ). JloKazarsk, uro 06a oupejeienus KoMmyraropa B ajarebpe Jlu g sxsusa-
seHTHBI. JloKa3aTh, YTO €cyii B OHPEJEIeHIH UCIIOIH30BATh TPABOMHBAPHAHTHBIE
BEKTOPHBIE II0JIsI, TO MBI HOJIyIHMM KOMMYTATOD, YMHOXKEHHBII Ha —1.

3amaya 3. JlokazaTb, 9TO

e anrebpa Jlu sl(n,R) aBisercda npocTPaHCTBOM BCEX BEIIECTBEHHBIX 7 X T-
MATPUI] ¢ HYJIEBBIM CJIEIOM CO CTaHJIAPTHLIM MATPUYHBIM KOMMYTATOPOM;

e anrebpa Jlu s0(n) gBjsieTcd OPOCTPAHCTBOM BCEX BEINECTBEHHBIX KOCOCHM-
METPUIECKUX 7 X N-MATPHUI] CO CTAHIAPTHBIM MATPUIHBIM KOMMYTATOPOM,
npuuéM o(n) = so(n);

e anrebpa JIu u(n) sgBisteTcst IPOCTPAHCTBOM BCEX KOMILIEKCHBIX KOCOIPMHUTO-
BBIX 70 X N-MaTPUI] CO CTaHIAPTHBIM MATPUYHBIM KOMMYTATOPOM;

e asreGpa JIu su(n) siBJIsieTCsl IPOCTPAHCTBOM BCEX KOMIIJIEKCHBIX KOCOIPMUTO-
BBIX 1 X M-MaTPHUIL C HYJIEBBIM CJIEJIOM CO CTaHJIAPTHBIM MaTPUYHBIM KOMMY-
TaTOPOM;

Banaua 4. Jokasars, uro ad £(n) = [, 7).

3amaya 5. [lokazars, yro rpymnmna Jlu Bcerma opmentupyema. Jlokazarb, 9T0
psiMoe Iipou3Befienne rpynn Jlu sapisiercs rpynnoit JIu. Kak nafitu coorBercTBy-
orrLyo ajarebpy Jlu?

3amava 6. [lycte G — cBs3Has rpynna Jlu, g — eé anrebpa Jlu. lokasars,
YTO €CJIM KOMMYTATOD JIOOBIX 3JIEMEHTOB ¢ paBeH Hy/o, To G abeseBa (103TOMY
anrebpol JIu ¢ HyJIeBBIM KOMMYTATOPOM HA3BIBAIOTCsI AOEJIEBLIMH ).

3amaya 7. [locrpouts ecrecrBeHHble roMoMopdu3mbl rpymm Jln
a) SU(2) — SO(3), b) SU(2) x SU(2) — SO(4).

3amaya 8. JlokasaTb, 4TO

e KOMIIOHEHTa cBsizHOCTH enuHuipl GO rpynnsl Jlu G sBjIsercs HOPMAJBHOM
noarpymmnoit JIu rpymmer G,

® KOMIIOHEHTBI CBA3HOCTU I'DYIIIIbI JIu G 9BIISIOTCS CMEXKHBIMU KJIACCaAMH 110

GO
e daxroprpynma G/G° nuckperna.

3agadua 9. Ilycrs rpynmna JIlu G mpansumusro JeficTByeT Ha C6A3HOM MHOTO-
obpazun M. /Tokasarb, 9TO

¢ KOMIIOHEHTa CBA3HOCTH emuHUIEl GO ToxKe TpaH3UTHBHO meiicTByeT Ha M,
o G/G =G, /(G, NGO nra moboit Toukn x € X,

® eCJIM CyIIecTByeT Takas Touka x € X, uro crabmim3arop (G, CBA3€H, TO I'PYII-
na JIu G Toxke cBA3HA.

Sanaua 10. Haittu gucio kommonent casuoctu 11 GL(n, R), GL(n, C), O(n),

SO(n), U(n), SU(n).



