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 1. Let T：     be a linear transformation defined by 

  ( , , ) ( 2 , 2 , ) .T x y z x y z x y z x z       

  Determine the rank of T and find the inverse if it exists.  (20%)                                 

                                                                          

2. Let the reduced echelon form of a matrix A be 

     

1 0 0 1 1 0 1

0 1 0 0 1 / 2 0 0

·0 0 1 1 1 / 2 0 0

0 0 0 0 0 1 1

0 0 0 00 0 0

 
 


 
 
 

 
  

 

  (1) Find a basis for solution space of 0Ax  .  (5%)                                            

   (2) Determine A if the first, second, third, and sixth columns of A  are 

  

2 1 5 4

0 1 1 0

, , ,  and ,0 2 0 0

1 1 1 1

1 1 1 0

        
       
       
       
       
        
               

 respectively.    (15%)                                          

                                                                                                                     

3. Find the determinant of the matrix ·

a b a b

b a b a

a b a b

 
 


 
  

  (10%)                                 

 

4. Determine the characteristic polynomial, eigenvalues and eigenspaces of the matrix 

5 12 20

2 5 10

0 0 1

A

   
 


 
  

. Find also an invertible matrix P  that diagonalizes A .  (20%)                

 

5. Find an orthonormal basis for the subspace {( , , , ) | 0}x y z w x y z w     in   .  (15%)               

 

6. Suppose 
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v v  are eigenvectors of 2 2  matrix A corresponding to eigenvalues 

     1  and 2 , respectively. Show that 
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, where 
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.  (15%)        


