
Special Matrices [1-6] 

Cholesky decomposition to the symmetric matrix 



For the first row (k=1) 

𝑙11      →      𝑘 = 1     →      𝑙11 =  𝑎11 −  𝑙𝑘𝑗
2

0

𝑗=1

     →      𝑙11 =  𝑎11 =  8 = 2.8284 

For the second row (k=2) 

𝑙21      →      𝑘 = 2, 𝑖 = 1     →      𝑙21 =
𝑎21 −  𝑙𝑖𝑗 𝑙𝑘𝑗

0
𝑗=1

𝑙11
     →      𝑙21 =

𝑎21

𝑙11
=

20

2.8284
= 7.0711 

𝑙22      →      𝑘 = 2     →      𝑙22 =  𝑎22 −  𝑙𝑘𝑗
2

1

𝑗 =1

     →      𝑙22 =  𝑎22 − 𝑙21
2 =  80 − 7.07112 = 5.4772 

For the third row (k=3) 

𝑙31      →      𝑘 = 3, 𝑖 = 1     →      𝑙31 =
𝑎31 −  𝑙𝑖𝑗 𝑙𝑘𝑗

0
𝑗=1

𝑙11
     →      𝑙31 =

𝑎31

𝑙11
=

15

2.8284
= 5.3034 

𝑙32      →      𝑘 = 3, 𝑖 = 2    →     𝑙32 =
𝑎32 −  𝑙𝑖𝑗 𝑙𝑘𝑗

1
𝑗 =1

𝑙22
  

𝑙32 =
𝑎32 − 𝑙21𝑙31

𝑙22
=

50 − 7.0711 ∗ 5.3034

5.4772
= 2.2820 

𝑙33      →      𝑘 = 3     →      𝑙33 =  𝑎33 −  𝑙𝑘𝑗
2

2

𝑗 =1

     →      𝑙33 =  𝑎33 − 𝑙31
2 − 𝑙32

2  

𝑙33 =  60 − 5.30342 − 2.28202 = 5.1640 



Thus the Cholesky decomposition yields; 

𝐿 =  
2.8284     
7.0711   5.4772   
5.3034   2.2820   5.1640

  

 

Forward substitution: 

 

 𝐿  𝐷 = {𝐵} 

 
2.8284     
7.0711   5.4772   
5.3034   2.2820   5.1640

  

𝑑1

𝑑2

𝑑3

 =  
100
250
100

        →      𝑑1 = 35.3557    𝑑2 = 0.0007    𝑑3 = −16.9456 

 

 
Backward substitution: 
 
 𝐿 𝑇 𝑋 = {𝐷} 
 

 
2.8284   7.0711  5.3034  

  5.4772  2.2820  
  5.1640

  

𝑥1

𝑥2

𝑥3

 =  
   35.3557
  0.0007

−16.9456
           →           𝑋 =   

−3.2815
 1.3673

 15.2349
   

 



    










