
Dr.Helene Kanso CS 223 Chapter 4 

     

 

Chapter 4: Vector spaces 

 

 

Exercise 1: 

 

a)  

 
b)  

 
 

 

 

Exercise 2: 

 

Find an explicit description of Nul A by listing vectors that span the null space. 

 

a) 

𝐴 =  [
1 0 −7 6
0 1 4 −2

] 

 

b) 

 

𝐴 =  [
1 −6 0 0
0 0 1 0

] 
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Exercise 3:  

Use an appropriate theorem to show that the given set,W, is a vector 

space,or find a specific example to the contrary. 

 

 

a) 

 

 
 

b) 

 

 
 

c) 

 

 
 

 

d) 

 

 
 

e) 

 



Dr.Helene Kanso CS 223 Chapter 4 

 
 

f)  

 

 
 

Exercise 4: 

 

Find a non-zero vector in Nul A and a non-zero vector in Col A with: 

 

𝐴 =  [

1 −3
0 0
0 0
0 0

] 

 

 

Exercise 5: 

 

 
 

Exercise 6: 

 



Dr.Helene Kanso CS 223 Chapter 4 

 
 

Exercise 7: 

 

Assume that A is row equivalent to B. Find bases for NulA and ColA. 

 

 
 

 

Exercise 8: 
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Exercise 9: 

 

a) Find the vector x determined by the given coordinate [𝑥]𝐵 and the given 

basis B. 

 

       
 

b) Find the coordinate vector [𝑥]𝐵 of x  relative to the given basis B. 

 

    
 

 

 

Exercise 10: 

 

 

 

Remember the dimension is the number of vectors in the basis. 
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Exercise 11: 

 

Assume that the matrix A is row equivalent to B. Without calculations, list 

rank A and dim NulA.Then find bases for ColA, RowA, and NulA 

 

 
 

 

Exercise 12: 

 

 
 

 

 

 

 

 

 


