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Exercise 1  
 
For each of the following systems, provide the augmented matrix, the reduced row echelon 
form, the reduced system, and then the solutions. 
 

(a)  
𝑥1 + 𝑥2 = 1
𝑥1 − 𝑥2 = 3

−𝑥1 + 2𝑥2 = −2
 

(b) 
𝑥1 + 𝑥2 + 𝑥3 + 𝑥4 + 𝑥5 = 2

𝑥1 + 𝑥2 + 𝑥3 + 2𝑥4 + 2𝑥5 = 3
𝑥1 + 𝑥2 + 𝑥3 + 2𝑥4 + 3𝑥5 = 2

 

 

Exercise 2  

Compute the LU factorization of (
1 1 1
3 5 6

−2 2 7
). 

          

Exercise 3  
 

Let 𝐴 = (
2 1 2
0 3 4
1 1 2

) and set 𝐴−1 = (
𝑥11 𝑥12 𝑥13
𝑥21 𝑥22 𝑥23
𝑥31 𝑥32 𝑥33

).  

 
Compute 𝑥11, 𝑥32, 𝑥23by using Cramer’s rule. 
 

 
Exercise 4  
 
Let 𝐴 and 𝐵 be two symmetric 𝑛 × 𝑛 matrices. Prove: 𝐴𝐵 = 𝐵𝐴 ⟺ 𝐴𝐵 𝑖𝑠 𝑠𝑦𝑠𝑚𝑚𝑒𝑡𝑟𝑖𝑐. 
 

 
Exercise 5  
 

Let 𝐴 = (
𝑎1 𝑎2
𝑎3 𝑎4

)  ;   𝐵 = (𝑏1 𝑏2
𝑏3 𝑏4

)  ;    𝐸 = (0 𝑎
𝑏 0) 

 
Show that if 𝐴 = 𝐸𝐵, then 𝑑𝑒𝑡(𝐴 +  𝐵) =  𝑑𝑒𝑡(𝐴) + 𝑑𝑒𝑡(𝐵). 
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Exercise 1   

Let 𝑣1 = [
1
2

−1
] ; 𝑣2 = [

1
3

−2
] ; 𝑣 = [

−1
1
2

]. Does 𝑣 ∈ 𝑆𝑝𝑎𝑛(𝑣1, 𝑣2)? 

 
 

Exercise 2   
 

Are the following polynomials Linearly Independent in 𝑃4 : 
𝑝1 = 1 − 𝑥 + 2𝑥2 + 3𝑥3

𝑝2 = −2 + 3𝑥 + 𝑥2 − 2𝑥3

𝑝3 = 1 + 7𝑥2 + 7𝑥3
  

 
 

Exercise 3   
 

Let 𝑆 be the subspace of 𝑃3 consisting of all polynomials 𝑝(𝑥) such that 𝑝(1) = 0, and let 𝑇 be 
the subspace of all polynomials 𝑞(𝑥) such that 𝑞(−1) = 0. Find bases for: 
 
(a)  𝑆    (b)  𝑇    (c) 𝑆 ∩ 𝑇 
 

 
Exercise 4   

Let 𝑣1 = [
1
1
0

] ; 𝑣2 = [
0
1
1

] ; 𝑣3 = [
1
0
1

]  and  𝑢1 = [
1
0

−1
] ; 𝑢2 = [

1
−1
1

] ; 𝑢3 = [
−1
1
0

]. 

 

(a) Find the transition matrix from the basis 𝐸 = {𝑣1, 𝑣2, 𝑣3} to the basis 𝐹 = {𝑢1, 𝑢2, 𝑢3} 
(b) If x = −𝑣2 + 2𝑣3, determine [x]𝐹 
 

 
Exercise 5  

Let 𝐴 = (
1 2 2 3 1 4
2 4 5 5 4 9
3 6 7 8 5 9

).  

 

(a) Find the rank of 𝐴. 
(b) Find a basis for the column space of 𝐴. 
(c) Find a basis for the null space of 𝐴. 
 


