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Problem 2 

                             

 

 

 

 

 

 



Problem 3 

a- Jacobi's method: First we convert the system into an iterative form:  

 

 
 
 

 
      

        

 

     
        

 

     
         

 

  

Now, we plug the initial values for     into the right hand side (RHS) of the system to find the results for 

first iteration for    . 

1
st
 iteration:  
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b- True error and approximate relative errors are:  

                                       

       
  
  
  

   
 
 
 
   

      
      
    

   
       
      
    

   



                             
                                 

                
   

      
  
  
  

  

 
      
      
    

   
    
    
   

 

 
      
      
    

 

  
      
       
       

  

The    - norm of the error vector is the maximum of absolute values of the error vector:  

                                    
         

      
    

        

        
 

                        
      
       
       

          

 c- Gauss-Seidel method: First we convert the system into an iterative form:  

 

 
 
 

 
      

        

 

     
          

 

     
             

 

  

Now, we plug the initial values for     into the right hand side (RHS) of the system to find the results for 

first iteration for    . Note that we use the most recent value for second and third equations.  

1
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 iteration:  
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d- True error and approximate relative errors are:  

                                       

       
  
  
  

   
 
 
 
   

     
      
      

   
     

       
      

   

                             
                                 

                
   

      
  
  
  

  

 
     
      
      

   
    

      
     

 

 
     
      
      

 

  
      
       
      

  

The    - norm of the error vector is the maximum of absolute values of the error vector:  

                                    
     

       
      

          

        
 

                        
      
       
      

          

e) The error analysis shows that the Gauss-Seidel method is more accurate.  

 

 

 

 

 

 

 

 



Problem 4 

First, we need to find            functions, so we re-write the equations:  

 
               

            
   

                  

               

We now are to find the  
  
  

 
 

 for the first iteration by solving the following system:  
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 b- true error vector and approximate relative error vector:  

                                       

       
  

  
   

 
 
   

      
      

   
       
      

  

                             
                                 

                
   

      
  

  
  

       
      

         
      

 

       
       

  
       
       

   

The     norm is the summation of absolute elements of the error voctor:  

                                                   

        
 

                             

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Problem 5  

*Note: Because all the given points must be used in the interpolation, the order of the   values are also given 

in the problem, so we can use orders as given without any change. However, we can also reorder the data 

based on the distance from desired point (       ) and use them based on the new order. Both ways are 

correct. 

                      

        =>     the order of the polynomial.  

a- Lagrange:  
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 -0.04464  

                   

b- Newton's: (we use table method)  

X f f[  ]  f[       ] f[            ] f[                 ] 

-3 2.2 2.2    

-2.5 1.8 1.8        

      
      

  

-1 0.8 0.8        

      
        

          

    
         

 

0.5 1.25 1.25         

     
     

          

       
        

             

     
         

 

                                                       

                                                              

                   

c- Newton's method is more efficient since we do not need to start from scratch.  

 

 



 

d- We just need to add another column to the table on part 2:  

X f f[  ] f[       ] f[            ] f[                 ] f[         ] 

-3 2.2 2.2     

-2.5 1.8 1.8 
       

      
        

 

-1 0.8 0.8 
       

      
        

          

    
          

 

0.5 1.25 1.25 
        

     
     

          

       
        

             

     
        

 

1.25 1.5 1.5 
        

        
       

         

      
        

             

        
         

              

      
          

 

                                                                                  

                                                                            

                    

                  


