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1. Analytical Solution EXACT sol: 
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2 FE method: 

 

 

            

 F= Force vector 

 K = Stiffness Matrix 

 d= displacement vector  

 n=element numbers 

 i=number of global nodes 

Shape function: 

)
1

(

1)
1

(

2

1

n

i
xnN

n

i
xnN

neli

neli









 

 

 



 
 

3 
 

 

Forces on Element: 
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Summarized Forces by ANSYS APDL 
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Summarized Displacement by ANSYS APDL: 
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MATLAB 

Nel=1,2,4,8,16 

  clc; 

          clear all; 

          Nel=input('Enter no. of elements: '); 

          Fnode = zeros(Nel+1,1); 

                  

          for i=1:Nel 

              if i==1 

              x1=(i-1)/Nel; 

              x2=(i)/Nel; 

              Fnode(i)= -Nel*x2^3/3+(i*x2^2)/2-(-Nel*x1^3/3+(i*x1^2)/2); 

   

          end 

              if i==Nel 

               x1=(i-1)/Nel; 

               x2=(i)/Nel; 

          Fnode(i)=Nel*x2^3/3+(x2^2-i*x2^2)/2-(Nel*x1^3/3+(x1^2-i*x1^2)/2); 

      

              end 

                if (i>1 && i<(Nel+1)) 

              x0=(i-1)/Nel; 

              x1=(i)/Nel; 

              x2=(i+1)/Nel; 

     sum1= Nel*x1^3/3+(x1^2-(i-1)*x1^2)/2-(Nel*x0^3/3+(x0^2-(i-1)*x0^2)/2); 

            sum2=-Nel*x2^3/3+(i*x2^2)/2-(-Nel*x1^3/3+(i*x1^2)/2); 

            Fnode(i)=sum1+sum2;  

        

                end       

            end  

          

 

3 Plot the convergence of the error in the energy norm as a function of the mesh parameter on 

a log-log scale.  
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