
EXERCISES MATH 202C - 4th Assignment1. Cal
ulate the multipli
ity of the S20 module V[6;5;4;3;2℄ in the representation indu
edfrom the S14 � S6 module V[5;4;3;2℄ 
 V[3;2;1℄.2. Let � be a Young diagram with � k rows, and let H� = Qki=1H�i , where Hn =Pj�j=n x� in the variables x1; ::: xk. Show that (H�)��k rows forms a basis of thesymmetri
 fun
tions. Moreover, show that any monomial symmetri
 fun
tion and anyS
hur fun
tion is a linear 
ombination with integer 
oeÆ
ients of the H�s.3. Let f = xy2 � x, f1 = xy + 1 and f2 = y2 � 1.(a) Do division with remainder, �rst dividing f by f1 and then by f2.(b) Do the same with f1 and f2 inter
hanged. Compare.4. (a) Let f be an irredu
ible polynomial over k in one variable x (i.e. f 
an not bewritten as f = gh with both g and h polynomials of degree � 1). Show that if ~f 62 hfi,the ideal generated by f , then hf; ~fi = k[x℄.(b) Let now f 2 k[x℄ be arbitrary, and lethfi � I1 � I2 � :::be a sequen
e of ideals, with stri
t inequalities. Show that this sequen
e has to be�nite.5. Let A = L�A� be a semsimple algebra (say over the 
omplex numbers C), withA� being isomorphi
 to the algebra of d� � d� matri
es with d� 2 N. Let e 2 A bean idempotent, and let r� = TrV�(e), where V� is a simple A�-module. The ve
tor~r = (r�) is 
alled the rank ve
tor of e.(a) Let V be an A-module, with multipli
ity ve
tor ~m = (m�); i.e. m� is the number ofmodules Vi isomorphi
 to V� in the de
omposition of V = �iVi of simple A-modules.What is the rank of the proje
tion representing e on V , i.e. the dimension of thesubspa
e e:V ?(b) Let e 2 CS4 with rank ve
tor ~r = (r�), where r� = 0 if � has one or two rows, andr� = 1 if � has more than two rows. Cal
ulate the rank of the proje
tion via whi
h ea
ts on V 
4, with dimV = 3.


