Addunnusie anredbpst Jlu u npusioxkeHust

domarmasgas padora 1

1. /ToxaxkuTe, 9TO BTOpas CUMMETPHYECKAs CTElleHb BEKTOPHOTO IIPEICTaB-
JieHust §lo n3oMopdHA TPUCOETUHEHHOMY IIPEICTABJIEHUO.

2. Ilycrs V' — menpuBommmoe mpescrasienne ajareopnl Jlu. lokaxkure, 910
V* Takike sIBIsIeTCS HEIIPUBOIUMBIM.

3. Paccmorpum nomanredpy B §04, COCTOSIIYIO U3 MATPUIL, BAIA

0 a 0 O
—a 0 0 O
0 0 0 b
0 0 —b 0

Joxkaxkute, aTo 910 nojaredpa Kaprana u Haiiiure COOTBETCTBYIOIIEE KOP-
HEBOE PA3JIOXKEHNE.

3. Pacemorpum muOKecTBO R C R™, cocrosiiee n3 BEKTOPOB BH/JIA
R ={xe;,+2¢;, 1 <i<n}U{xe;te;, 1 <i,j<n,i#j}

rie e; — cranaparubiii 6asuc B R™. J{okaxkure, uro R siBisercs (Hempuse-
JIEHHOIT) cucTeMoil KOpHeii (00braHO 0603HOTaeMoit BCh,).

4. Boranciure rpyuny P/Q juist cucrem Ay, un D,

5. Pazjioxkure Ha HEIPUBOAUMEIE CIaraeMble TEH30PHbIE IPOU3BEIeHNs HelPy-
BOJIUMBIX MpeACcTaBAeHUuN Ly, & Ly, anredopsl Jlu slo.



Affine Lie algebras and applications
Homework 1

1. Prove that the second symmetric power of the vector representation of sl
is isomorphic to the adjoint representation.

2. Let V be an irreducible representation of a Lie algebra. Prove that V* is
irreducible as well.

3. Consider the following subalgebra inside so04:

0 a 0 O
—-a 0 0 O
0 0 0 b
0 0 —b O

Prove that this is a Cartan subalgebra and find the corresponding Cartan
decomposition.

3. Let R C R"™ be the set consisting of vectors of the form
R = {%e;,+2¢;, 1 <i<n}U{xe; te;, 1 <i,j<n,i#j}
where e; is the standard basis in R™. Prove that R is a (non reduced) root
system (the BC,, system).
4. Compute the groups P/Q in types A, and D,

5. Decompose the tensor products Ly, ® Ly, of irreducible representations
of sls into irreducible components.



