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Example

x Exact Least 
Square Collocation Moment Galerkin

0.25 11.2963 11.2803
(0.14%)

11.3131
(0.15%)

11.2788
(0.15%)

11.2979
(0.01%)

0.50 13.3023 13.2713
(0.23%)

13.3333
(0.23%)

13.2692
(0.25%)

13.2955
(0.05%)

0.75 16.1440 16.1266
(0.11%)

16.1869
(0.27%)

16.1251
(0.12%)

16.1453
(0.01%)



Fundamentals of Finite Element Method Weighted Residual Method - 27

        

     

     

2
1 2

1

0
1 1

12 2 2
0

2

least square method: 

2 1 6 1 1 10 20

47 141 651:  2 1 2 1 0
10 20 2

323141 14362 :  6 1 6 1 0
620 105

r U x x x x x x x x

ri x x x x r U dx

ri x x x x x x r U dx

 

 




             
                                        





 

 

1

2

1 11 2
1

2
22 1 4

109118
24487
854
521

collocation method: 

1 9 27 4601,  0 152 4 8 99
5035 111 40012,  0 416 64 2974

x

x

i x r U

i x r U





  


 





      
   
    

                            
                    

 
 

 

1
111 0 11

10
2

2 20

method of moment: 
13 13 3540151,  1 0 6 4 7930 2513 32 1002,  0 312 15 61

i
i r U dx

x r U dx
i x xr U dx

 
 








                        
                








Fundamentals of Finite Element Method Weighted Residual Method - 28

   
     

     

1

1 11 0
10 2 2

2 2 0

1
1

2
2
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Example (2)

   

0

2 3

1

3,  1,  10,  1,  0
35175 10725 10675 112510 0
4658 2329 18632 18632

l

l
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M m u l Q
dUU x x x x Q
dx 

    

        

x u(x)
U(x)

M=2 M=3 M=4

0.25 8.3903 8.4186
(0.34%)

8.3910
(0.9x10-2%)

8.3902
(7.8x10-4%)

0.50 7.3076 7.3055
(0.03%)

7.3039
(5.1x10-2%)

7.3076
(1.0x10-4%)

0.75 6.6841 6.6607
(0.35%)

6.6850
(1.2x10-2%)

6.6842
(7.8x10-4%)
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1D Elasticity: Example

element xa xb h A E a = EA b = ρgA

① 2.0 3.0 1.0 3/2 2.0 3.0 6.0

② 1.0 2.0 1.0 5/2 2.0 5.0 10.0

③ 0.0 1.0 1.0 7/2 2.0 7.0 14.0
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