
Problem Set 5 Math 559O
tober 9, 20061. Use the theory of indu
ed representations to 
lassify the irredu
ible rep-resentations of Z2�Z2
�S3(semi-dire
t produ
t). Use the Frobenius 
hara
terformula to determine the 
hara
ter table for this group. This will mostly turnout to be an exer
ise in �guring out the 
onjuga
y 
lasses in this group.2. A Lie algebra is said to be abelian i� [A;B℄ = 0 for every pair A;B inthe algebra. Show that a 
onne
ted Lie group is abelian i� its Lie algebra isabelian. Show that if Gis a 
onne
ted abelian group the map,exp : TeG! Gis a surje
tive group homomorphism from the additive group TeG to G. Usethis to show that every 
onne
ted abelian Lie group is isomorphi
 to Tk �Rnwhere T ' S1is the 
ir
le group.3. If G is a Lie group then a subgroup � of G is said to be dis
rete if there isa neighborhood U of e 2 G su
h that U \ � = feg. Show that if � is a dis
retesubgroup of a Lie group G then there exists a manifold stru
ture on G=� sothat the proje
tion, � : G! G=�;is a 
overing spa
e proje
tion with the 
overing transformations given by righttranslation by elements of �. If � is also a normal subgroup show that G=�is a Lie group and that the map � indu
es an isomorphism of Lie algebrasLG! LG=�:
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