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Consider the system: 

                                                                                                               
                                                                                                               

 
                      

 
                                                                                         

 

        are constant and   is the number of equations, in matrix form: 
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Methods of Solution 
(A) Direct Methods 

(B) Iteration Methods 

(A) Direct Methods: 

1. Gauss Elimination: The matrix   is reduced to an upper and lower triangular matrix. 

the unknown are evaluated by backward substitution i.e. 
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To perform the above processes: 

1. Eliminate    from first equation through     equations. By multiplying Eq.(1.a) by 

      ⁄  and subtract the resulting eq. from Eq.(1.b). 
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2. Procedure is repeated for the remaining Eq. such as Eq.(1.a) is multiplied by 
   

   
  and 

the resulting Eq. is subtracted from third Eq. and so on till the upper triangular matrix 

is obtained. 

3. Back substitution to obtain           as shown. 
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Example:   Use Gauss Elimination method to solve the following equations (carry out six 

significant figures during computation 

                                     ( ) 

                                      ( ) 

                                      ( ) 

Solution:  Multiply ( ) by     ⁄  and subtract from ( ). 

        Multiply ( ) by     ⁄  and subtract from ( ). 

That gives: 
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|
    

        
      

]
  
   

   
 

Multiply (  ) by                ⁄  and subtract from (  ) gives: 

[
         
                 
         

|
    

        
      

]
  
   

   
 

Back substitution gives: 

                                  

2. Gauss-Jordan Method:  

It is similar to G.E. method for solution system of eq.      but in this method the 

matrix   reduced to diagonal matrix instead of triangular matrix. 

 Example:   Use Gauss-Jordan method to solve the following equations  

                              ( ) 

                              ( ) 

                                  ( ) 

Solution:  Multiply ( ) by   ⁄  and subtract from ( ). 
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        Multiply ( ) by   ⁄  and subtract from ( ). 
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Eliminate    from (  ) and ( ) by multiply (  ) by        ⁄  and subtract from (  )  multily 

(  ) by        and subtract from ( ) gives: 

[
    
     
     

|
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Eliminate    from (  ) and (  ) 

Multiply (  ) by      ⁄  and subtract from (  ). 

Multiply (  ) by     ⁄  and subtract from (  ). 

That gives: 

[
   
     
     

|
    
    
   
] 

Then 

        ⁄                       
   

3. Matrix Inversion By Gauss Method:  

This method start with 

a) [       |        ]
           
⇒        [               |                 ] 

b) Back substitution 

c) [             ]    [
             
          

]                      

[            ]    [
             
          

]                       

 Example:   Find the inverse of the matrix 
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Solution:   
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Then 
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4. Matrix Inversion By Gauss-Jordan Method:  

In this method the matrix   is reduced to an identify matrix i.e. 

[           |           ]  [          |            ] 

 Example:   Find the inverse of the matrix 
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Solution:   
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Or                 [
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5. Choleski's Decomposition Process 

A square matrix   is expressed as the product of    i.e. 

[ ]  [ ][ ] 

To find [ ] and [ ], the above matrices can be represented by: 
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From which; 
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And generally; 
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  Example:   Express the following matrix in    form  

  [
    
   
     

] 
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Solution:   

  [
    
   
     

]
                
⇒            [
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] 

5.1. Application of Choleski's Decomposition to Solution of Simultaneous Linear Equations 

If the matrix   is decomposes into    then any equation such as [ ][ ]  [ ], where 

  is a square matrix (   ), can be written in the form. 

[ ][ ][ ]  [ ] 

Then the equations are solved as follows: 

1. [ ][ ]  [ ] 

2. [ ][ ]  [ ] 

The second Eq. is written in the form; 

          

                

                      

Which give the values of   by forward substitution then the first Eq. can be written as 

                        

                        

        

          
Which give the value of   by backward substitution.  

Example:   Solve the following set 

                        

                

                

Solution:   

The matrix form; 
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[ ][ ][ ]  [ ]  is 
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[ ][ ]  [ ]  
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5.1. Matrix Inversion by Choleski's Decomposition  

Example:   Find the inverse of the matrix  

  [
          
         
          

] 

[ ] [  ]  [ ]       Where [ ] is the identity matrix. 

The resulting    matrices are 

[
   
   
         

] [
          
         
      

] 

[  ] [ ]  [ ]     Will be 

[
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This gives the values of [ ]  [
   
    
           

] 

And [ ] [  ]  [ ] becomes 
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Which gives complete values of [  ] 

[
             
              
             

]  [ ] [  ]  [
               
                
               

] 

(B) Iterative Methods: 

1. Jacobi Iteration Method: Also called simulation displacement. 

Consider the system; 

                                                                                                          
                                                                                                         

 
                      

 
                                                                                    

 

Which are arranged for solution in the form; 

   
 

   
〈                      〉 

   
 

   
〈                      〉 

   

   
 

   
〈                   (   )    〉 

For initial guesses put all (   ) zero 

Noted as   
( )
   
( )
   
( )
     

( )
 and substitution them into the right side of the 

above equation, a new set   
( )
   
( )
   
( )
     

( )
  can be calculated. 

Example:   Solve the following set 

             

              

                 

Solution:   
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Continue till 
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2. Gauss-Seidel Iteration Method: To compare with the previous example, rearrange the 

equation 
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Substitution in the arranged equation 
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And so on till 

  
( )
            

( )
            

( )
       

And      
( )
            

( )
            

( )
       

 



                       EBRIC EQUATIONSSYSTEM OF LINEAR ALG                                             ASSIST. LECTURER: MOHAMMED AL-SHUKRI 

 

01  NUMERICAL ANALYSIS 

 

H.W: Solve the set using; 

1. Jacobi Iteration method 

2. Gauss-Seidel Iteration method 

                           

                           

                            

 

 

 

 

 

 

 

 


