
Employ LU decomposition to determine the matrix inverse 
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LU decomposition, Matrix Inversion [1-6]     

 𝑈 =  
2 −6 −1
0 −10 5.5
0 0 −18.65

        and        𝐿 =  
1 0 0

−1.5 1 0
−4 2.3 1

  

 First step: 

 𝐿 ∗  𝐷 =  𝑏 =  
1
0
0
  

 
1 0 0

−1.5 1 0
−4 2.3 1

   

𝑑1

𝑑2

𝑑3

  = 
1
0
0
  

 

    𝑑1 = 1 

 −1.5𝑑1+𝑑2 = 0     

  −4𝑑1+2.3𝑑2 + 𝑑3 = 0     →   𝑑2 = 1.5 and  𝑑3 = 0.55. So;  𝐷 =  
1

1.5
0.55

   

 𝑈 ∗  𝑋 =  𝐷  
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2 −6 −1
0 −10 5.5
0 0 −18.65

   
𝑋1

𝑋2

𝑋3

  =    
1

1.5
0.55

  

 

      2𝑥1 − 6𝑥2 − 𝑥3 = 1 

    −10𝑥1 + 5.5𝑥3 = 1.5   → 𝑥1= -0.0134; 𝑥2= -0.1662; 𝑥3= -0.0295 

    −18. 65𝑥3 = 0.55 
 

The first column of A
-1

 =  
−0.0134
−0.1662
−0.0295

  

 

Second step: 

 𝐿 ∗  𝐷 =  𝑏 =  
0
1
0
  

 

 

 
1 0 0

−1.5 1 0
−4 2.3 1

   

𝑑1

𝑑2

𝑑3

  = 
0
1
0
  

 

 

   𝑑1 = 0 

 −1.5𝑑1+𝑑2 = 1     

  −4𝑑1+2.3𝑑2 + 𝑑3 = 0     →   𝑑2 = 1 and  𝑑3 = −2.3. So;  𝐷 =  
0
1

−2.3
   

 𝑈 ∗  𝑋 =  𝐷  
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2 −6 −1
0 −10 5.5
0 0 −18.65

   

𝑋1

𝑋2

𝑋3

  =    
0
1

−2.3
   

 

      2𝑥1 − 6𝑥2 − 𝑥3 = 0 

    −10𝑥1 + 5.5𝑥3 = 1   → 𝑥1= -0.0349; 𝑥2= -0.0322; 𝑥3= 0.1233 

    −18. 65𝑥3 = −2.3 
 

The second column of A
-1

 =  
−0.0349
−0.0322
0.1233

  

 

 

Third step: 

 

 𝐿 ∗  𝐷 =  𝑏 =  
0
1
0
  

 
1 0 0

−1.5 1 0
−4 2.3 1

   

𝑑1

𝑑2

𝑑3

  = 
0
0
1
  

 

 

   𝑑1 = 0 

 −1.5𝑑1+𝑑2 = 0    

  −4𝑑1+2.3𝑑2 + 𝑑3 = 1     →   𝑑2 = 0 and  𝑑3 = 1  So;  𝐷 =  
0
0
1
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2 −6 −1
0 −10 5.5
0 0 −18.65

   

𝑋1

𝑋2

𝑋3

  =    
0
0
1
   

 

      2𝑥1 − 6𝑥2 − 𝑥3 = 0 

    −10𝑥1 + 5.5𝑥3 = 0   → 𝑥1= -0.1153; 𝑥2= -0.0295; 𝑥3= -0.0536 

    −18. 65𝑥3 = 1 
 

The third column of A
-1

 =  
−0.1153
−0.0295
−0.0536
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