
EXERCISES MATH 202B - 7th Assignment1. Show that all simple 
hara
ters of Sn are integer valued, for all n 2 N.2. Let A be a semisimple algebra over C, and let p 2 A be an idempotent. Let Ap =Lm�V� be the de
omposition of Ap into a dire
t sum of irredu
ible A-modules. Showthat m� = ��(p), where �� is the tra
e on End(V�).3. Let " be the sign 
hara
ter of Sn, and let �� be the irredu
ible 
hara
ter of Sn
orresponding to the Young diagram �. Show that "�� = ��T , where �T is the Youngdiagram with �i boxes in its i-th 
olumn for i = 1; 2 ::: . Hint: As "�� is simple(why?), it would suÆ
e to show that ("��)( 1��T q�T p�T ) = 1, where ��T is the s
alarsu
h that 1��T q�T p�T is an idempotent (why?).4. (a) Show that dim V� = dim V�T for any simple Sn-module V�.(b) Show that V� and V�T are isomorphi
 An-modules.(
) Let W� be the Sn module indu
ed from the An module V� as above. Prove thatW� �= V� � V�T as an Sn-module, if � 6= �T .(d) Show that V� remains irredu
ible as an An-module if � 6= �T . (Hint: Use Frobeniusre
ipro
ity).


