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Tutorial   N.o2 

 

 
Exercise 1: Solve the following system of equations using the Cramer's method.   

{

2𝑥1 + 𝑥2 − 4𝑥3 = 1
3𝑥1 + 3𝑥2 − 5𝑥3 = 1
4𝑥1 + 5𝑥2 − 2𝑥3 = 8

 

 

 

Exercise 2:   

Solve the following system of equations using the Gauss method.   

{
4𝑥1 + 𝑥2 + 2𝑥3 = 9
2𝑥1 + 4𝑥2 − 𝑥3 = −5
𝑥1 + 𝑥2 − 3𝑥3 = −9

 

 

Exercise 3: Consider the following system of equations: 

 

{
𝑥1 + 3𝑥2 + 3𝑥3 = 0

𝑥1 + 𝑥2 = 1
3𝑥1 + 2𝑥2 + 6𝑥3 = 11

 

1. Solve the system using the Gauss method. 

2. Solve the system using the Gauss method with pivoting. 

 

Exercise 4: 

Consider the following two matrices: 

A=[
2 1 1
1 2 1
1 1 3

]      , B=[
1 2 1
2 1 −1
3 −1 −1

] 

1. Compute the determinant of A and B using the Gauss method. 

2. Deduce the determinant of 𝐴−1, 𝐵−1 and(𝐴𝐵)−1. 
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Solution of  Tutorial   N.o2 

 

 

Exercise 1: Solving the System of Equations Using the Gaussian Elimination Method 

 

The system can be written in the following matrix form: 

𝐴. 𝑋⃗=𝑏⃗⃗ avec  𝐴 = [
4 1 2
2 4 −1
1 1 −3

],    𝑋⃗ = [

𝑥1
𝑥2
𝑥3
],  and  𝑏⃗⃗ ⃗=[

9
−5
−9
],   

 

 

The augmented matrix 𝐴̃ is defined as: 

 

𝐴̃ = [
4 1 2
2 4 −1
1 1 −3

⋮ 9
⋮ −5
⋮ −9

]
𝐸1
𝐸2
𝐸3

,     

Step 1: Eliminate the Elements Below the Diagonal in the First Column Using Row 𝐸1 

𝐸2 → 𝐸2 −
1

2
𝐸1 

𝐸3 → 𝐸3 −
1

4
𝐸1 

𝐴̃(1) = [
4 1 2
0 7/2 −1
0 3/4 −3

⋮           9
⋮ −19/2
⋮ −45/4

]
𝐸1
𝐸2
𝐸3

,     

 

 

 

Step 2: Eliminate the Elements Below the Diagonal in the Second Column Using Row  𝐸2 

 

𝐸3 → 𝐸3 −
3

14
𝐸2 

𝐴̃(2) = [
4 1 2
0 7/2 −2
0 0 −43/14

⋮                9
⋮      −19/2
⋮ −129/14

]
𝐸1
𝐸2
𝐸3

,     

 

This results in the following upper triangular matrix: 

−
43

14
𝑥3 = −

129

14
⇒ 𝑥3 = 3 

 
7

2
𝑥2 − 2𝑥3 =

19

2
⇒ 𝑥3 = −1 

4𝑥2 + 𝑥2 + 2𝑥3 = 9 ⇒ 𝑥3 = 1 
 

Therefore, the solution is: 

𝑋⃗ = [
1
−1
3
],   
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Exercise 2: Solving the system of equations using the Gaussian elimination method 

 

The system can be written in the following matrix form: 

 

𝐴. 𝑋⃗=𝑏⃗⃗ avec  𝐴 = [
1 3 3
1 1 0
3 2 6

],    𝑋⃗ = [

𝑥1
𝑥2
𝑥3
],  and  𝑏⃗⃗ ⃗=[

0
1
11
],   

𝐾 = 1 → Pivot(1)= max(1,1,3)=3, so we swap rows 1 and 3 to obtain: 

[
3 2 6
1 1 0
1 3 3

⋮ 11
⋮ 1
⋮ 0

] → [
3 2 6
0 1/3 −2
0 7/3 1

⋮ 11
⋮ −8/3
⋮ −11/3

] 

 

𝐾 = 2 → Pivot(2)= max(1/3, 7/3)= 7/3, so we swap rows 2 and 3 to obtain: 

[
3 2 6
0 7/3 0
0 1/3 −2

⋮        11
 ⋮ −11/3
⋮  −8/3

] → [
3 2 6
0 7/3 1
0 0 −15/7

⋮ 11
⋮ −11/3
⋮ −15/7

] 

This results in the following upper triangular matrix: 

𝐴. 𝑋⃗=𝑏⃗⃗ ⇔ {

𝑥3 = 1

𝑥2 =
3

7
(−

11

3
− 𝑥3)

𝑥3 =
1

3
(11 − 2𝑥2 − 6𝑥3)

⇔ {

𝑥3 = 1
𝑥2 = −2
𝑥2 = 3

 

 

 

Exercise 3: 
1. Calculation of the determinant of matrices A and B using the Gauss method: 

𝐴̃ = [
2 1 1
1 2 1
1 1 3

]
𝐸1
𝐸2
𝐸3

,     

Step 1: Eliminate the elements below the diagonal in the first column using Row 𝐸1 

𝐸2 → 𝐸2 −
1

2
𝐸1 

𝐸3 → 𝐸3 −
1

2
𝐸1 

𝐴̃(1) = [
2 1 1
0 3/2 1/2
0 1/2 5/2

]
𝐸1
𝐸2
𝐸3

,     

Step 2: Eliminate the elements below the diagonal in the second column using row 𝐸2 

 

𝐸3 → 𝐸3 −
1

3
𝐸2 
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𝐴̃(2) = [
2 1 1
0 3/2 1/2
0 0 7/3

]
𝐸1
𝐸2
𝐸3

,     

 

 

The determinant of a triangular matrix is the product of its diagonal elements, so: 

 

det(𝐴) = det(𝐴̃(1)) = det(𝐴̃(2)) =2∗
3

2
∗
7

3
= 7 

 

𝐵 = [
1 2 1
2 1 −1
3 −1 −1

]
𝐸1
𝐸2
𝐸3

 

 

Step 1: Elimination of the elements below the diagonal in the first column using row 𝐸1 

 

𝐸2 → 𝐸2 − 2𝐸1 

𝐸3 → 𝐸3 − 3𝐸1 
 

𝐵̃(1) = [
1 2 1
0 −3 −3
0 −7 −4

]
𝐸1
𝐸2
𝐸3

 

 

Step 2: Elimination of the elements below the diagonal in the second column using row 𝐸2 

 

𝐸3 → 𝐸3 −
7

3
𝐸2 

 

𝐵̃(2) = [
1 2 1
0 −3 −3
0 0 3

]
𝐸1
𝐸2
𝐸3

 

 

The determinant of a triangular matrix is the product of its diagonal elements, so: 

det(𝐵) = det(𝐵(1)) = det(𝐵̃(2)) =1∗ (−3) ∗ 3 = −9 

 

 

 

2. Determinants of 𝑨−𝟏, 𝑩−𝟏    𝒂𝒏𝒅  (𝑨. 𝑩)−𝟏 

 

Det(𝐴−1)=? 

We know that: 𝐴. 𝐴⁻¹ =  𝐼 ⇒  𝑑𝑒𝑡(𝐴. 𝐴⁻¹)  =  𝑑𝑒𝑡(𝐼)  ⇒  𝑑𝑒𝑡(𝐴)  ∗  𝑑𝑒𝑡(𝐴⁻¹)  =  𝑑𝑒𝑡(𝐼)  ⇒
 𝑑𝑒𝑡(𝐴⁻¹)  =  𝑑𝑒𝑡(𝐼) / 𝑑𝑒𝑡(𝐴) 

Since 𝑑𝑒𝑡(𝐼)  =  1, 𝑤𝑒 ℎ𝑎𝑣𝑒  𝑑𝑒𝑡(𝐴⁻¹)  =  1 / 𝑑𝑒𝑡(𝐴)  =  1 / 7 

𝑑𝑒𝑡(𝐵⁻¹) = ?      ,det(𝐵−1) =
1

𝑑𝑒𝑡(𝐵)
= −1/9 

𝑑𝑒𝑡(𝐴. 𝐵)−1 = ?     , (𝐴. 𝐵⁻¹)=𝐵⁻¹𝐴⁻¹,  det(𝐴. 𝐵)−1=det(𝐵⁻¹𝐴⁻¹)=det (𝐵−1). 𝑑𝑒𝑡(𝐴−1) = (−
1

9
) ∗

1

7
 

=-1/63 


