
EXERCISES MATH 202B - 8th Assignment1. Show that the Kostka number K�� is equal to 1 for all shapes �. (Hint: Show thatq�CSnp� is equal to Cq�p�; 
he
k various lemmas we have done in 
lass).2. Let dim V = k, with fv1; v2; :::; vkg a basis for V , and let � 2 Nk and W� be asde�ned in the le
ture. Moreover, let [1n℄ denote the Young diagram with all of its nboxes in one 
olumn. Let q = q[1n℄ =P�2Sn "(�)�.(a) Show that q(w1 
 w2 
 ::: wn) = 0 if w1; w2; ::: wn are linearly dependent. (Hint: Itis enough to show this assuming that two of the ve
tors are equal, by linearity).(b) Cal
ulate the dimension of qW� for all possible � and 
al
ulate ~s[1n℄(x1; x2; :::; xk) =TrV 
n(qg), where g = diag(x1; ::: xk).(
) Show that p�q�V 
n = 0 if the number of rows of � is bigger than the dimension of V .(d) Show dire
tly that q�W� = 0 if the shape of � is larger in lexi
ographi
al order than� (partial 
redit if you use theorems in the le
ture).(e) Let g = diag(x1; ::: xk), and let ~s� = TrV 
n((1=��)p�q�g), where �� is the s
alarsu
h that (1=��)p�q� is an idempotent. Show that the 
oeÆ
ient of x� in ~s� is givenby the Kostka number K��(�).Remark We will show that the fun
tions ~s� 
an be given as a quotient of two determinants,and that they are irredu
ible 
hara
ters of the group of invertible k � k matri
es.


