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                                            UNITV 
BOUNDARY VALUE PROBLEMS IN ORDINARY AND 
PARTIAL  DIFFERENTIAL EQUATIONS 
 

PROBLEMS BASED ON  TWO DIMENSIONAL  LAPLACE EQUATIONS 

Solve the Laplace’S equation over the square mesh of side 4 units satisfying the boundary 

conditions :  

𝒖(𝟎, 𝒚) =0 ,0≤ 𝒚 ≤ 𝟒   ; 𝒖(𝟒, 𝒚) = 𝟏𝟐 + 𝒚, 0≤ 𝒚 ≤ 𝟒    

𝒖(𝒙, 𝟎) =3x ,0≤ 𝒙 ≤ 𝟒   ; 𝒖(𝒙, 𝟒) = 𝒙𝟐, 0≤ 𝒙 ≤ 𝟒    

Solution : First find the square region in the XY plane and calculate the  numerical values of 

u on the boundary using the conditions . Then  divide the square mesh into a network of 

subsquares of side 1 unit 
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 Let u1,u2,u3…….. be the values of u at the internal grid points Here  u5 is the centre point  

Rough values : 

𝒖𝟓
(𝟎)

=  
𝟏

𝟒
[𝟔 + 𝟏𝟒 + 𝟒 + 𝟎] = 𝟔             (SFPF) 

 

𝒖𝟏
(𝟎)

=  
𝟏

𝟒
[𝟎 + 𝟔 + 𝟒 + 𝟎] = 𝟐. 𝟓             (DFPF) 

 

𝒖𝟑
(𝟎)

=  
𝟏

𝟒
[𝟒 + 𝟔 + 𝟏𝟒 + 𝟏𝟔] = 𝟏𝟎            (DFPF) 

 

𝒖𝟕
(𝟎)

=  
𝟏

𝟒
[𝟎 + 𝟔 + 𝟔 + 𝟎] = 𝟑            (DFPF) 

 

𝒖𝟗
(𝟎)

=  
𝟏

𝟒
[𝟔 + 𝟏𝟐 + 𝟏𝟒 + 𝟔] = 𝟗. 𝟓            (DFPF) 

 

𝒖𝟐
(𝟎)

=  
𝟏

𝟒
[𝟒 + 𝟔 + 𝟐. 𝟓 + 𝟏𝟎] = 𝟓. 𝟔𝟐𝟓            (SFPF) 

 

𝒖𝟒
(𝟎)

=  
𝟏

𝟒
[𝟎 + 𝟔 + 𝟐. 𝟓 + 𝟑] = 𝟑. 𝟏𝟐𝟓            (SFPF) 

 

𝒖𝟔
(𝟎)

=  
𝟏

𝟒
[𝟔 + 𝟏𝟒 + 𝟏𝟎 + 𝟗. 𝟓] = 𝟗. 𝟖𝟕𝟓            (SFPF) 
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𝒖𝟖
(𝟎)

=  
𝟏

𝟒
[𝟔 + 𝟔 + 𝟑 + 𝟗. 𝟓] = 𝟔. 𝟏𝟐𝟓            (SFPF) 

 

 

Here after we should use SFPF ONLY FOR ITERATION 

 
 

 
 

 
 

First iteration 

𝒖𝟏
(𝟏)

=  
𝟏

𝟒
[𝟏 + 𝟓. 𝟔𝟐𝟓 + 𝟑. 𝟏𝟐𝟓 + 𝟎] = 𝟐. 𝟒𝟑𝟕𝟓 

 

 

𝒖𝟐
(𝟏)

=  
𝟏

𝟒
[𝟒 + 𝟔 + 𝟐. 𝟒𝟑𝟕𝟓 + 𝟏𝟎] = 𝟓. 𝟔𝟎𝟗𝟒 

 
 

𝒖𝟑
(𝟏)

=  
𝟏

𝟒
[𝟗 + 𝟗. 𝟖𝟕𝟓 + 𝟓. 𝟔𝟎𝟗𝟒 + 𝟏𝟓] = 𝟗. 𝟖𝟕𝟏𝟏 

 
 

𝒖𝟒
(𝟏)

=  
𝟏

𝟒
[𝟎 + 𝟔 + 𝟐. 𝟒𝟑𝟕𝟓 + 𝟑] = 𝟐. 𝟖𝟓𝟗𝟒 

 
 

         𝒖𝟓
(𝟏)

=  
𝟏

𝟒
[𝟓. 𝟔𝟎𝟗𝟒 + 𝟐. 𝟖𝟓𝟗𝟒 + 𝟗. 𝟖𝟕𝟓 + 𝟔. 𝟏𝟐𝟓] = 𝟔. 𝟏𝟏𝟕𝟐 

 
 

𝒖𝟔
(𝟏)

=  
𝟏

𝟒
[𝟗. 𝟖𝟕𝟏𝟏 + 𝟔. 𝟏𝟏𝟕𝟐 + 𝟏𝟒 + 𝟗. 𝟓] = 𝟗. 𝟖𝟕𝟐𝟏 

 
 

𝒖𝟕
(𝟏)

=  
𝟏

𝟒
[𝟎 + 𝟑 + 𝟐. 𝟖𝟓𝟗𝟒 + 𝟔. 𝟏𝟐𝟓] = 𝟐. 𝟗𝟗𝟒𝟖 

 
 

𝒖𝟖
(𝟏)

=  
𝟏

𝟒
[𝟔. 𝟏𝟏𝟕𝟐 + 𝟐. 𝟗𝟗𝟒𝟖 + 𝟔 + 𝟗. 𝟓] = 𝟔. 𝟏𝟓𝟑 
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𝒖𝟗
(𝟏)

=  
𝟏

𝟒
[𝟗. 𝟖𝟕𝟐𝟏 + 𝟔. 𝟏𝟓𝟑 + 𝟏𝟑 + 𝟗] = 𝟗. 𝟓𝟎𝟔𝟑 

 
 
 
 

Second  iteration 

𝒖𝟏
(𝟐)

=  
𝟏

𝟒
[𝟏 + 𝟎 + 𝟓. 𝟔𝟎𝟗𝟒 + 𝟐. 𝟖𝟓𝟗𝟒] = 𝟐. 𝟑𝟔𝟕𝟐 

 
 

𝒖𝟐
(𝟐)

=  
𝟏

𝟒
[𝟐. 𝟑𝟔𝟕𝟐 + 𝟒 + 𝟗. 𝟖𝟕𝟏𝟏 + 𝟔. 𝟏𝟏𝟕𝟐] = 𝟓. 𝟓𝟖𝟖𝟖 

 
 

𝒖𝟑
(𝟐)

=  
𝟏

𝟒
[𝟗 + 𝟏𝟓 + 𝟓. 𝟓𝟖𝟖𝟖 + 𝟗. 𝟖𝟕𝟐𝟏] = 𝟗. 𝟖𝟔𝟓𝟐 

 
 

𝒖𝟒
(𝟐)

=  
𝟏

𝟒
[𝟎 + 𝟐. 𝟑𝟔𝟕𝟐 + 𝟔. 𝟏𝟏𝟕𝟐 + 𝟐. 𝟗𝟗𝟒𝟖] = 𝟐. 𝟖𝟔𝟗𝟖 

 
 

         𝒖𝟓
(𝟐)

=  
𝟏

𝟒
[𝟓. 𝟓𝟖𝟖𝟖 + 𝟐. 𝟖𝟔𝟗𝟖 + 𝟗. 𝟖𝟕𝟐𝟏 + 𝟔. 𝟏𝟓𝟑] = 𝟔. 𝟏𝟐𝟎𝟗 

 
 

𝒖𝟔
(𝟐)

=  
𝟏

𝟒
[𝟏𝟒 + 𝟗. 𝟖𝟔𝟓𝟐 + 𝟔. 𝟏𝟐𝟎𝟗 + 𝟗. 𝟓𝟎𝟔𝟑] = 𝟗. 𝟖𝟕𝟑𝟏 

 
 

𝒖𝟕
(𝟐)

=  
𝟏

𝟒
[𝟎 + 𝟑 + 𝟐. 𝟖𝟔𝟗𝟖 + 𝟔. 𝟏𝟓𝟑] = 𝟑. 𝟎𝟎𝟓𝟕 

 
 

𝒖𝟖
(𝟐)

=  
𝟏

𝟒
[𝟔. 𝟏𝟐𝟎𝟗 + 𝟑. 𝟎𝟎𝟓𝟕 + 𝟔 + 𝟗. 𝟓𝟎𝟔𝟑] = 𝟔. 𝟏𝟓𝟖𝟐 

 
 

𝒖𝟗
(𝟐)

=  
𝟏

𝟒
[𝟗. 𝟖𝟕𝟑𝟏 + 𝟔. 𝟏𝟓𝟖𝟕 + 𝟏𝟑 + 𝟗] = 𝟗. 𝟓𝟎𝟕𝟖 
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Third  iteration 

𝒖𝟏
(𝟑)

=  
𝟏

𝟒
[𝟎 + 𝟐. 𝟖𝟔𝟗𝟖 + 𝟓. 𝟓𝟖𝟖𝟖 + 𝟏] = 𝟐. 𝟑𝟔𝟒𝟕 

 
 

𝒖𝟐
(𝟑)

=  
𝟏

𝟒
[𝟐. 𝟑𝟔𝟒𝟕 + 𝟔. 𝟏𝟐𝟎𝟗 + 𝟗. 𝟖𝟔𝟓𝟐 + 𝟒] = 𝟓. 𝟓𝟖𝟖𝟎 

 
 

𝒖𝟑
(𝟑)

=  
𝟏

𝟒
[𝟓. 𝟓𝟖𝟖𝟎 + 𝟗. 𝟖𝟕𝟑𝟏 + 𝟏𝟓 + 𝟗] = 𝟗. 𝟖𝟔𝟓𝟐 

 
 

𝒖𝟒
(𝟑)

=  
𝟏

𝟒
[𝟎 + 𝟑. 𝟎𝟎𝟓𝟕 + 𝟔. 𝟏𝟐𝟎𝟗 + 𝟐. 𝟑𝟔𝟒𝟕] = 𝟐. 𝟖𝟕𝟐𝟖 

 
 

         𝒖𝟓
(𝟑)

=  
𝟏

𝟒
[𝟐. 𝟖𝟕𝟐𝟖 + 𝟔. 𝟏𝟓𝟖𝟐 + 𝟗. 𝟖𝟕𝟑𝟏 + 𝟓. 𝟓𝟖𝟖𝟎] = 𝟔. 𝟏𝟐𝟑𝟎 

 

 

𝒖𝟔
(𝟑)

=  
𝟏

𝟒
[𝟔. 𝟏𝟐𝟑𝟎 + 𝟗. 𝟓𝟎𝟕𝟖 + 𝟏𝟒 + 𝟗. 𝟖𝟔𝟓𝟐] = 𝟗. 𝟖𝟕𝟒𝟎 

 
 

𝒖𝟕
(𝟑)

=  
𝟏

𝟒
[𝟎 + 𝟑 + 𝟐. 𝟖𝟕𝟐𝟖 + 𝟔. 𝟏𝟓𝟖𝟐] = 𝟑. 𝟎𝟎𝟕𝟕 

 
 

𝒖𝟖
(𝟑)

=  
𝟏

𝟒
[𝟑. 𝟎𝟎𝟕𝟕 + 𝟑. 𝟎𝟎𝟓𝟕 + 𝟔. 𝟏𝟐𝟑 + 𝟗. 𝟓𝟎𝟕𝟖] = 𝟔. 𝟏𝟓𝟗𝟔 

 
 

𝒖𝟗
(𝟑)

=  
𝟏

𝟒
[𝟗. 𝟖𝟕𝟒𝟎 + 𝟔. 𝟏𝟓𝟗𝟔 + 𝟏𝟑 + 𝟗] = 𝟗. 𝟓𝟎𝟖𝟒 
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𝒖𝟏 = 𝟐. 𝟑𝟔𝟒𝟕, 
 

𝒖𝟐 = 𝟓. 𝟓𝟖𝟖𝟎 
 

𝒖𝟑 = 𝟗. 𝟖𝟔𝟓𝟐 
 

𝒖𝟒 = 𝟐. 𝟖𝟕𝟐𝟖 
 

𝒖𝟓 = 𝟔. 𝟏𝟐𝟑𝟎 
 

𝒖𝟔 = 𝟗. 𝟖𝟕𝟒𝟎 
 

𝒖𝟕 = 𝟑. 𝟎𝟎𝟕𝟕 
 

𝒖𝟖 = 𝟔. 𝟏𝟓𝟗𝟔 
 

𝒖𝟗 = 𝟗. 𝟓𝟎𝟖𝟒 
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Solve the Laplace  Equation 𝒖𝒙𝒙 + 𝒖𝒚𝒚 = 𝟎 given that  

 

                       

     

                11.1              17                  19.7 
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 0   

U1 

 

U2 

 

U3 

21.9 

 0  

U4 

 

U5 

 

U6 

21 

0  

U7 

 

U8 

 

U9 

17 

0 X=1,u=3 X=2,u=6 x=3,u=9 9 

                                                8.7                  12.1                   12.5         
 
 
 
Solution: 
   
                                   

 Let u1,u2,u3…….. be the values of u at the internal grid points Here  u5 is the centre point  

Rough values : 

𝒖𝟓
(𝟎)

=  
𝟏

𝟒
[𝟎 + 𝟏𝟕 + 𝟐𝟏 + 𝟏𝟐. 𝟏] = 𝟏𝟐. 𝟓             (SFPF) 
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𝒖𝟏
(𝟎)

=  
𝟏

𝟒
[𝟎 + 𝟏𝟐. 𝟓 + 𝟏𝟕 + 𝟎] = 𝟕. 𝟒            (DFPF) 

 

𝒖𝟑
(𝟎)

=  
𝟏

𝟒
[𝟏𝟐. 𝟓 + 𝟏𝟖. 𝟔 + 𝟏𝟕 + 𝟐𝟏] = 𝟏𝟕. 𝟐𝟖            (DFPF) 

 

𝒖𝟕
(𝟎)

=  
𝟏

𝟒
[𝟏𝟐. 𝟓 + 𝟎 + 𝟎 + 𝟏𝟐. 𝟏] = 𝟔. 𝟏𝟓            (DFPF) 

 

𝒖𝟗
(𝟎)

=  
𝟏

𝟒
[𝟏𝟐. 𝟓 + 𝟗 + 𝟐𝟏 + 𝟏𝟐. 𝟏] = 𝟏𝟑. 𝟔𝟓            (DFPF) 

 

𝒖𝟐
(𝟎)

=  
𝟏

𝟒
[𝟏𝟕 + 𝟏𝟐. 𝟓 + 𝟕. 𝟒 + 𝟏𝟕. 𝟑] = 𝟏𝟑. 𝟓𝟓            (SFPF) 

 

𝒖𝟒
(𝟎)

=  
𝟏

𝟒
[𝟕. 𝟒 + 𝟔. 𝟐 + 𝟎 + 𝟏𝟐. 𝟓] = 𝟔. 𝟓𝟐            (SFPF) 

 

𝒖𝟔
(𝟎)

=  
𝟏

𝟒
[𝟏𝟕. 𝟑 + 𝟏𝟑. 𝟕 + 𝟏𝟐. 𝟓 + 𝟐𝟏] = 𝟏𝟔. 𝟏𝟐           (SFPF) 

 

𝒖𝟖
(𝟎)

=  
𝟏

𝟒
[𝟏𝟐. 𝟓 + 𝟏𝟐. 𝟏 + 𝟔. 𝟐 + 𝟏𝟑. 𝟕] = 𝟏𝟏. 𝟏𝟐            (SFPF) 
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                 First iteration 

𝒖𝟏
(𝟏)

=  
𝟏

𝟒
[𝟏𝟏. 𝟏 + 𝟔. 𝟓𝟐 + 𝟏𝟑. 𝟓𝟓 + 𝟎] = 𝟕. 𝟕𝟗 

 
 

𝒖𝟐
(𝟏)

=  
𝟏

𝟒
[𝟕. 𝟕𝟗 + 𝟏𝟕 + 𝟏𝟐. 𝟓 + 𝟏𝟕. 𝟐𝟖] = 𝟏𝟑. 𝟔𝟒 

 
 

𝒖𝟑
(𝟏)

=  
𝟏

𝟒
[𝟏𝟑. 𝟔𝟒 + 𝟏𝟗. 𝟕 + 𝟏𝟔. 𝟏𝟐 + 𝟐𝟏. 𝟗] = 𝟏𝟐. 𝟖𝟒 

 
 

𝒖𝟒
(𝟏)

=  
𝟏

𝟒
[𝟎 + 𝟕. 𝟕𝟗 + 𝟔. 𝟏𝟓 + 𝟏𝟐. 𝟓] = 𝟔. 𝟔𝟏 

 
 

         𝒖𝟓
(𝟏)

=  
𝟏

𝟒
[𝟔. 𝟔𝟏 + 𝟏𝟑. 𝟔𝟒 + 𝟏𝟏. 𝟏𝟐 + 𝟏𝟔. 𝟏𝟐] = 𝟏𝟏. 𝟖𝟖 

 

 

𝒖𝟔
(𝟏)

=  
𝟏

𝟒
[𝟏𝟏. 𝟖𝟖 + 𝟏𝟕. 𝟖𝟒 + 𝟏𝟑. 𝟔𝟓 + 𝟐𝟏] = 𝟏𝟔. 𝟎𝟗 

 
 

𝒖𝟕
(𝟏)

=  
𝟏

𝟒
[𝟎 + 𝟔. 𝟔𝟏 + 𝟖. 𝟕 + 𝟏𝟏. 𝟏𝟐] = 𝟔. 𝟔𝟏 

 
 

𝒖𝟖
(𝟏)

=  
𝟏

𝟒
[𝟔. 𝟔𝟏 + 𝟏𝟏. 𝟖𝟖 + 𝟏𝟐. 𝟏 + 𝟏𝟑. 𝟔𝟓] = 𝟏𝟏. 𝟎𝟔 

 
 

𝒖𝟗
(𝟏)

=  
𝟏

𝟒
[𝟏𝟏. 𝟎𝟔 + 𝟏𝟔. 𝟎𝟗 + 𝟏𝟐. 𝟓 + 𝟏𝟕] = 𝟏𝟐. 𝟐𝟑𝟖 

 

 
 

 

 
 

 



ROHINI COLLEGE OF ENGINEERING & TECHNOLOGY 

MA8491 NUMERICAL METHODS  

 

 

 
 

 
 

 
 

 
 

 
 

 

Second  iteration 

𝒖𝟏
(𝟐)

=  
𝟏

𝟒
[𝟏𝟏. 𝟏 + 𝟎 + 𝟔. 𝟔𝟏 + 𝟏𝟑. 𝟔𝟒] = 𝟕. 𝟖𝟒 

 
 

𝒖𝟐
(𝟐)

=  
𝟏

𝟒
[𝟕. 𝟖𝟒 + 𝟏𝟕 + 𝟏𝟏. 𝟖𝟖 + 𝟏𝟕. 𝟖𝟒] = 𝟏𝟔. 𝟔𝟒 

 
 

𝒖𝟑
(𝟐)

=  
𝟏

𝟒
[𝟏𝟑. 𝟔𝟒 + 𝟏𝟗. 𝟕 + 𝟏𝟔. 𝟎𝟗 + 𝟐𝟏. 𝟗] = 𝟏𝟕. 𝟖𝟑 

 
 

𝒖𝟒
(𝟐)

=  
𝟏

𝟒
[𝟎 + 𝟕. 𝟖𝟒 + 𝟔. 𝟔𝟏 + 𝟏𝟏. 𝟖𝟖] = 𝟔. 𝟓𝟖 

 
 

         𝒖𝟓
(𝟐)

=  
𝟏

𝟒
[𝟔. 𝟓𝟖 + 𝟏𝟑. 𝟔𝟒 + 𝟏𝟏. 𝟎𝟔 + 𝟏𝟔. 𝟎𝟗] = 𝟏𝟏. 𝟖𝟒 

 
 

𝒖𝟔
(𝟐)

=  
𝟏

𝟒
[𝟏𝟏. 𝟖𝟒 + 𝟏𝟕. 𝟖𝟑 + 𝟏𝟒. 𝟐𝟒 + 𝟐𝟏] = 𝟏𝟔. 𝟐𝟑 

 
 

𝒖𝟕
(𝟐)

=  
𝟏

𝟒
[𝟎 + 𝟔. 𝟓𝟖 + 𝟖. 𝟕 + 𝟏𝟏. 𝟎𝟔] = 𝟔. 𝟓𝟖 

 
 

𝒖𝟖
(𝟐)

=  
𝟏

𝟒
[𝟔. 𝟓𝟖 + 𝟏𝟏. 𝟖𝟒 + 𝟏𝟐. 𝟏 + 𝟏𝟒. 𝟐𝟒] = 𝟏𝟏. 𝟏𝟗 

 

 

𝒖𝟗
(𝟐)

=  
𝟏

𝟒
[𝟏𝟏. 𝟗 + 𝟏𝟔. 𝟐𝟑 + 𝟏𝟐. 𝟓 + 𝟏𝟕] = 𝟏𝟒. 𝟑𝟎 
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Third  iteration 

𝒖𝟏
(𝟑)

=  
𝟏

𝟒
[𝟎 + 𝟏𝟏. 𝟏 + 𝟔. 𝟓𝟖 + 𝟏𝟑. 𝟔𝟒] = 𝟕. 𝟖𝟑 

 
 

𝒖𝟐
(𝟑)

=  
𝟏

𝟒
[𝟕. 𝟖𝟑 + 𝟏𝟕 + 𝟏𝟏. 𝟖𝟒 + 𝟏𝟕. 𝟖𝟑] = 𝟏𝟑. 𝟔𝟑𝟕 

 
 

𝒖𝟑
(𝟑)

=  
𝟏

𝟒
[𝟏𝟑. 𝟔𝟑 + 𝟏𝟗. 𝟕 + 𝟏𝟔. 𝟐𝟑 + 𝟐𝟏. 𝟗] = 𝟏𝟕. 𝟖𝟔 

 
 

𝒖𝟒
(𝟑)

=  
𝟏

𝟒
[𝟎 + 𝟕. 𝟖𝟑 + 𝟔. 𝟓𝟖 + 𝟏𝟏. 𝟖𝟒] = 𝟔. 𝟓𝟔 

 
 

         𝒖𝟓
(𝟑)

=  
𝟏

𝟒
[𝟔. 𝟓𝟔 + 𝟏𝟑. 𝟔𝟑 + 𝟏𝟏. 𝟏𝟗 + 𝟏𝟔. 𝟐𝟑] = 𝟏𝟏. 𝟗𝟎 

 
 

𝒖𝟔
(𝟑)

=  
𝟏

𝟒
[𝟏𝟏. 𝟗𝟎 + 𝟏𝟕. 𝟖𝟔 + 𝟏𝟒. 𝟑𝟎 + 𝟐𝟏] = 𝟏𝟔. 𝟐𝟕 

 
 

𝒖𝟕
(𝟑)

=  
𝟏

𝟒
[𝟎 + 𝟔. 𝟓𝟔 + 𝟖. 𝟕 + 𝟏𝟏. 𝟏𝟗] = 𝟔. 𝟔𝟏 

 
 

𝒖𝟖
(𝟑)

=  
𝟏

𝟒
[𝟔. 𝟔𝟏 + 𝟏𝟏. 𝟗𝟎 + 𝟏𝟐. 𝟏 + 𝟏𝟒. 𝟑𝟎] = 𝟏𝟏. 𝟐𝟑 

 
 

𝒖𝟗
(𝟑)

=  
𝟏

𝟒
[𝟏𝟏. 𝟐𝟑 + 𝟏𝟔. 𝟐𝟕 + 𝟏𝟐. 𝟓 + 𝟏𝟕] = 𝟏𝟒. 𝟑𝟐 
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Fourth  iteration 

𝒖𝟏
(𝟒)

=  
𝟏

𝟒
[𝟎 + 𝟏𝟏. 𝟏 + 𝟔. 𝟓𝟔 + 𝟏𝟑. 𝟔𝟑𝟕] = 𝟕. 𝟖𝟐 

 
 

𝒖𝟐
(𝟒)

=  
𝟏

𝟒
[𝟕. 𝟖𝟐 + 𝟏𝟕 + 𝟏𝟏. 𝟗𝟎 + 𝟏𝟕. 𝟖𝟔] = 𝟏𝟑. 𝟔𝟓 

 
 

𝒖𝟑
(𝟒)

=  
𝟏

𝟒
[𝟏𝟑. 𝟔𝟑𝟕 + 𝟏𝟗. 𝟕 + 𝟏𝟔. 𝟐𝟕 + 𝟐𝟏. 𝟗] = 𝟏𝟕. 𝟖𝟖 

 
 

𝒖𝟒
(𝟒)

=  
𝟏

𝟒
[𝟎 + 𝟕. 𝟖𝟐 + 𝟔. 𝟓𝟔 + 𝟏𝟏. 𝟗𝟎] = 𝟔. 𝟓𝟖 

 
 

         𝒖𝟓
(𝟒)

=  
𝟏

𝟒
[𝟔. 𝟓𝟔 + 𝟏𝟑. 𝟔𝟑𝟕 + 𝟏𝟏. 𝟐𝟑 + 𝟏𝟔. 𝟐𝟕] = 𝟏𝟏. 𝟗𝟒 

 

 

𝒖𝟔
(𝟒)

=  
𝟏

𝟒
[𝟏𝟏. 𝟗𝟒 + 𝟏𝟕. 𝟖𝟖 + 𝟏𝟒. 𝟑𝟐 + 𝟐𝟏] = 𝟏𝟔. 𝟐𝟖 

 
 

𝒖𝟕
(𝟒)

=  
𝟏

𝟒
[𝟎 + 𝟔. 𝟓𝟖 + 𝟖. 𝟕 + 𝟏𝟏. 𝟐𝟑] = 𝟔. 𝟔𝟑 

 
 

𝒖𝟖
(𝟒)

=  
𝟏

𝟒
[𝟔. 𝟔𝟑 + 𝟏𝟏. 𝟗𝟒 + 𝟏𝟐. 𝟏 + 𝟏𝟒. 𝟑𝟖] = 𝟏𝟏. 𝟐𝟓 

 
 

𝒖𝟗
(𝟒)

=  
𝟏

𝟒
[𝟏𝟏. 𝟐𝟓 + 𝟏𝟔. 𝟐𝟖 + 𝟏𝟐. 𝟓 + 𝟏𝟕] = 𝟏𝟒. 𝟑𝟖 
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Fifth  iteration 

𝒖𝟏
(𝟓)

=  
𝟏

𝟒
[𝟎 + 𝟏𝟏. 𝟏 + 𝟔. 𝟓𝟖 + 𝟏𝟑. 𝟔𝟓] = 𝟕. 𝟖𝟑 

 
 

𝒖𝟐
(𝟓)

=  
𝟏

𝟒
[𝟕. 𝟖𝟑 + 𝟏𝟕 + 𝟏𝟏. 𝟗𝟒 + 𝟏𝟕. 𝟖𝟖] = 𝟏𝟑. 𝟔𝟔 

 
 

𝒖𝟑
(𝟓)

=  
𝟏

𝟒
[𝟏𝟑. 𝟔𝟑𝟕 + 𝟏𝟗. 𝟕 + 𝟏𝟔. 𝟐𝟕 + 𝟐𝟏. 𝟗] = 𝟏𝟕. 𝟖𝟗 

 
 

𝒖𝟒
(𝟓)

=  
𝟏

𝟒
[𝟎 + 𝟕. 𝟖𝟑 + 𝟔. 𝟓𝟖 + 𝟏𝟏. 𝟗𝟓] = 𝟔. 𝟓𝟎 

 
 

         𝒖𝟓
(𝟓)

=  
𝟏

𝟒
[𝟔. 𝟓𝟖 + 𝟏𝟑. 𝟔𝟓 + 𝟏𝟏. 𝟐𝟓 + 𝟏𝟔. 𝟐𝟗] = 𝟏𝟏. 𝟗𝟓 

 
 

𝒖𝟔
(𝟓)

=  
𝟏

𝟒
[𝟏𝟏. 𝟗𝟓 + 𝟏𝟕. 𝟖𝟗 + 𝟏𝟒. 𝟑𝟒 + 𝟐𝟏] = 𝟏𝟔. 𝟐𝟗 

 
 

𝒖𝟕
(𝟓)

=  
𝟏

𝟒
[𝟎 + 𝟔. 𝟓𝟎 + 𝟖. 𝟕 + 𝟏𝟏. 𝟐𝟓] = 𝟔. 𝟔𝟒 

 
 

𝒖𝟖
(𝟓)

=  
𝟏

𝟒
[𝟔. 𝟔𝟒 + 𝟏𝟏. 𝟗𝟓 + 𝟏𝟐. 𝟏 + 𝟏𝟒. 𝟑𝟒] = 𝟏𝟏. 𝟐𝟓 

 
 

𝒖𝟗
(𝟓)

=  
𝟏

𝟒
[𝟏𝟏. 𝟐𝟓 + 𝟏𝟔. 𝟐𝟗 + 𝟏𝟐. 𝟓 + 𝟏𝟕] = 𝟏𝟒. 𝟑𝟒 
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𝒖𝟏 = 𝟕. 𝟖𝟑 
 

𝒖𝟐 = 𝟏𝟑. 𝟔𝟔 
 

𝒖𝟑 = 𝟏𝟕. 𝟖𝟗 
 

𝒖𝟒 = 𝟔. 𝟔 
 

𝒖𝟓 = 𝟏𝟏. 𝟗𝟓 
 

𝒖𝟔 = 𝟏𝟔. 𝟐𝟗 
 

𝒖𝟕 = 𝟔. 𝟔𝟒 
 

𝒖𝟖 = 𝟏𝟏. 𝟐𝟓 
 

𝒖𝟗 = 𝟏𝟒. 𝟑𝟒 
 


