
EXERCISES MATH 202C - 3rd AssignmentDo problem 4 of the last assignment if you have not done so already.1. (a) Cal
ulate all S
hur fun
tions with k = 3 variables belonging to Young diagramswith � 4 boxes using s[1r℄ = er, the r-th elementary symmetri
 fun
tion and the Pierirule, by indu
tion. You may also use s[r℄ = hr, the r-th homogeneous symmetri
fun
tion, to save work - although your algorithm should not depend on it.(b) Write down an indu
tive algorithm for 
al
ulating S
hur fun
tions using the Pierirule.2. (a) Let dim V = 3. Des
ribe the de
omposition of V 
4 into irredu
ible Gl(3)-modulesand into irredu
ible S4-modules (with multipli
ities).(b) Let W� = e�V 
n, where e� is a minimal idempotent in CSn 
orresponding to aYoung diagram � with n boxes, and dim V > 10. Cal
ulate the de
omposition of theGl(V )-module W[5;3;3;2℄ 
W[1;1;1℄ into a dire
t sum of irredu
ible Gl(V )-modules.3. Let e(m)r be the elementary symmetri
 fun
tion of degree r in variables x1; x2; :::xm�1; xm+1; ::: xk, for 1 � m � k. Let K = ((�1)k�ie(m)k�i)1�i;m�k. Let � =(�1; :::; �k) 2 Nk, and let the matri
es A�, H� be de�ned by A� = (x�ij ), H� =(h�i�k+j) (with hr = 0 for r < 0 and h0 = 1). Show that A� = H�K. Here are a fewhints:(a) Show that Qki=1(1 + xit) = Pr ertr, with the er being the elementary symmetri
fun
tions.(b) Let E(m)(t) = Pk�1r=0 e(m)r tr and let H(t) = Qi(1 � xit)�1 = P1r=0 hrtr. Cal
ulateH(t)E(m)(�t) in two di�erent ways to prove the 
laim.4. Prove the formula s� = det(h�i�i+j), with the number of rows and 
olumns of thematrix equal to the number of rows of �. (Hint: Cal
ulate detH� to �nd a 
onne
tionbetween detK and detA�, with notations as in Problem 3 and � = (k� i)i, as usual).


