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 Let ⎟⎟ . Find an orthogonal matrix C  such that 
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A ACC 1−  is diagonal. (20%) 

 

 

 
 

 

2. Let A  be an nn×  matrix over a field F , that is, )(FMA n∈ . Prove that A  is invertible if 
and only if IAB =  for some )(FMB∈ , where n I  is the identity matrix. (15%) 

 
3. If WVT →:  is a linear mapping and N  is the kernel of T . Prove that  

(a) , for all ;  (10%) 
(b) 

{ } NxTxT +=− )(1 Vx∈
)(/ VTNV ≅ , via the mapping TxNx →+ .  (10%) 

 
4. Let be a complex A n matr at 3

 
 
 
 
 
 

 

 
 

 
 
 
 
 

 

 

 

 
 

 n×  ix such th , where 062 2 =−−− IAAA I  is the identity 
ma
(a) Determine whether 

trix.  
A  is invertible or not. Explain the reason.  (10%) 

(b) Determine whether A  is diagonalizable or not.  the reason.  (10%) 
 

Explain

5. (a) Let A  and B  be two complex nn×  matrices. Show that λ  is an eigenvalue of  if  AB
and only if λ  is an eigenvalue of BA .  (10%) 

(b) Let  and A B   matrices such that BAAB = . Show that  and A Bbe two complex nn×     
have at least one eigenvector in common. That is, there is a 1×n  vector vv  such that vv  is  
not only an eigenvector of A  but a  an eigenveclso tor of B .  (10%) 

 
6. Let 

Sup  polynomial 
V  be a finite-dimensional complex vector space and VT :  a linear transformation.  V→

pose that W  is a subspace of V . Show that there is a nonzero complex
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the identity transformation on V .  (5%) 

 

 

 

 


