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1. Find all solutions to the following system of linear equations:  (15%) 
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A  be a real 22  matrix.  

(1)  Find an invertible 22  real matrix P  such that APP 1  is a diagonal matrix. (15%) 

(2) Find an invertible 22  real matrix P  such that APPT  is a diagonal matrix, where TP  is 

the transpose of P .  (5%) 

 

 

3. (1) Suppose that 2 3:T   is a linear transformation such that )2,0,1()1,1( T  and 

)4,1,1()3,2( T . What is )11,8(T ?  (7%) 

 (2)     Prove that there exists a linear transformation 2 3:T   such that )2,0,1()1,1( T  and      

)4,1,1()3,2( T .  (8%) 

 

 

4. Suppose A  is a 3 4  matrix and rank 3A  . Determine the nullity of , TA A and TAA  (nullity of a 

matrix M  is the dimension of its nullspace { | }M v v 0 ).  (15%) 

 

 

5. Determine an orthonormal basis for the plane : 2 0P x y z   . Find also the projection of (5,4,3)  

on P .  (15%) 

 

 

6. Let A  be an n n  matrix. Prove that if A  is invertible, then, for any linearly independent set of 

vectors 1 2{ , , , }kv v v , 1 2{ , , , }kA A Av v v  is linearly independent. Is the converse true? Justify 

your answer.  (20%) 

 


