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(1) Compute A .      3% 

(2) Find all eigenvalues and corresponding eigenvector.  8% 

(Hint: only one linear independent eigenvector)  

(3) Find generalized eigenvectors and write the transition matrix P  of A .       8% 

(4) Find 1P−   3% 

(5) Find the Jordan canonical form of A  by using the similar transform ( APP 1− ).    8%  
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2. Given quadratic form 2 2
1 1 2 2( ) 3 2 3Q x x x x x= + + . 

(a) Write the matrix form Tx Ax  of ( )Q x , where 1

2

x
x

x
⎡ ⎤

= ⎢ ⎥
⎣ ⎦

 and A  is real symmetric matrix.  3%  

(b) Find all eigenvalues and corresponding eigenvectors, and write the transition matrix P  of A . 5% 

(c) Find 1P−  (Hint: P  is orthogonal matrix)         3% 

(d) Diagonalize A  by the similar transform ( APP 1− ).    5%  

(e) Find 100A .     5% 

(f) Transform ( )Q x  to the standard form (
2

2

1
i i

i
yλ

=
∑ ) by using the principal axis theorem.  6% 

(g) What is the definite property of ( )Q x ? (Negative definite or positive definite)       3% 
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(c). P∵  is unit prthogonal matrix 
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Mid-term Exam 3th 

10 June 2005 
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   a) is the matrix A  symmetric ? (2 scores) 
b)find the eigenvalues of the matrix (hint: one of the eigenvalues is -2, you guess or solve the others)  (4 

scores) 
   c) find three linearly independent eigenvectors associated with the eigenvalues (12 scores) (you must 
show that they are linearly independent, though they are not unique) 
   d) find a matrix P  such that APP 1−  is a diagonal matrix (6 scores) (you must show the result of 

APP 1− ) 
   e) find a matrix Q  such that QAQ 51−  is a diagonal matrix (6 scores) (you must show the result of  

QAQ 51− ) 
  a) the matrix A  is symmetric ( AAt = ) 
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find the eigenvalues of A 2,1,10)( 321 −=====>= λλλλAP  
c)find an eigenvector associated with 1,1 21 == λλ  
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     find an eigenvector associated with 23 −=λ  
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linearly independent (the equality holds only if     0321 === ccc ). 
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a) find A  (the conjugate of A ) (3 scores) 
b) find tA  (the transpose of A ) (3 scores) 
c) is the matrix A   hermitian or skew-hermitian ? (3 scores) 

 d) find the eigenvalues of the matrix A  (9 scores) 
 e) find the eigenvectors associated with the eigenvalues (9 scores) 
 f) find a matrix Z  to diagonalize the matrix A  (3 scores) 
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c) tAA −=  the matrix A  is skew-hermitian 
 

d) )3()( 2 += λλλAP , The eigenvalues of  A  are ii 3,3,0 −=λ  

e)Find an eigenvector associated with 01 =λ  
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Find an eigenvector associated with i32 =λ  
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Find an eigenvector associated with i32 −=λ  
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