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Exercise 1 (10 points) 
Let )(S  be the nonhomogeneous system given by YAX = where A  is an mxn  matrix.  
Under which condition a linear combination of r  solutions rXXX ,...,, 21  is a solution 
of the system )(S .  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 



Exercise 2 (15 points) 

Let  















=

000
100
110

N  and  















=

100
110
111

A  

1-Find 2N , 3N . 
2-Use the expression NIA +=  to find 3A . 
3-Use the expression of 3A  to find 1−A . No other method is accepted
 

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Exercise 3 (10 points) 
Find a 33x  nonsingular matrices A  and B  such that BA +  is a nonzero singular 
matrix. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Exercise 4 (10 points) 
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A  be a partitioned matrix. 

1-Prove that if 11A  and 22A  are nonsingular, then A  is nonsingular. 
2-Find an expression of 1−A . 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Exercise 5 (15 points) 
Let V  be a vector space over a field K  and VV →Φ : a homomorphism. 
Let }0)(|{ =Φ∈=Φ xVxKer and }|)({Im Vxx ∈Φ=Φ . 
1-Prove that ΦKer  and ΦIm  are subspaces of V . 
2-Suppose that 2Φ=Φ (equivalent to ΦΦ=Φ ο ). Prove that }0{Im =Φ∩ΦKer  
3-Prove that every element x  of V  can be uniquely expressed as zyx +=  
where Φ∈Kery and Φ∈ Imz  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Exercise 6 (10 points) 
Let V  be the vector space of all real-valued continuous functions and W be the 
subspace of V  spanned by the functions 1, xcos , and xsin .  Find a basis and the 
dimension of W .  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Exercise 7 (15 points) 
Let 2Ρ be the vector space of all polynomials of ][tK  of degree 2≤ .  Let 

},1,{ 2tttS +=  and }1,,2{ 2tttT ++= . Find the transition matrix from T  to S  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Exercise 8 (15 points) 
Let )(RV nxnΜ= be the vector space of all nxn  matrices, P be a nonsingular  nxn  
matrix and APPAVV 1)(,: −=Φ→Φ . 
Prove that Φ  is an isomorphism.  
 


