
EXERCISES MATH 202B - 3rd Assignment1. Let V be a ve
tor spa
e, and letW = V m = V �V � ::: �V (m summands). Moreover,let  j : v 2 V 7! (0; 0; :::; v; :::0) (v in the j-th slot) and let �i : (vj)j 2 V m 7! vi 2 V .Show:(a) Let b 2 End(W ) and let bij = �i Æ b Æ  j . Show that the mapb 2 End(W ) 7! (bij) 2Mm(End(V )) is an isomorphism of algebras.(b) Use (a) to show that EndA(W ) �=Mm(EndA(V )), with notations as in (a) for theA-modules V and W , where A is an algebra.2. Let A be the algebra of n�n matri
es over some �eld F and let A be an n�n matrix,and let W = AA be the A-module (or A-left ideal) generated by A.(a) What are the possible dimensions for W? Give an example of A for ea
h su
hdimension.(b) Determine the dimension of W in terms of some numeri
al invariant asso
iatedto a matrix A (su
h as e.g. the tra
e, determinant, nullity et
). Obviously not alland possibly none of the given examples may be 
orre
t.3. Let A = CZ=3 and let W be an A-module su
h that the matri
es representing thegroup a
tion all have real 
oeÆ
ients. Determine EndAW if Tr(�0) = 8 and Tr(�1) =�1.4. Let A be the algebra of all upper triangular 2 � 2 matri
es over a �eld F . Considerthe A-module V = F 2, with the usual module a
tion given by matrix multipli
ation.Compute B = EndA(V ) and EndB(V ). Why is your result 
ompatible with the vonNeumann-Ja
obson density theorem?5. Let V , W be ve
tor spa
es, and let a 2 End(V ), b 2 End(W ). De�ne i(a; b) 2End(V 
W ) by i(a; b)(v 
 w) = a(v)
 b(w)(a) Che
k that indeed i(a; b) is a linear map.(b) Show that the map (a; b) 2 End(V )�End(W )! i(a; b) 2 End(V 
W ) is bilinear.(
) Show that the map i above indu
es an isomorphism between End(V )
 End(W )and End(V 
W ).


