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1. Analytical Solution EXACT sol:

0%u

Eq. 3z +x=0
BC. u(1)=0
du _ 0
=
1
u(x) = fx {foy{x}dz} dy = %(1 —x3)
2 FE method:
1 [ ] N N?
0
(i—1)
i-1 =
n
{F} = [K] - {d}

e F=Force vector

e K = Stiffness Matrix

e d=displacement vector

e n=element numbers

e i=number of global nodes

Shape function:

N =_nnel(x_%)"':l-

i—-1
N'2 = nneI(X _T)
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Forces on Element:

i/n 3 HW
n. X IX™ i
F.= _[ Njxdx = ——1e= 4 — I(i/—nl)/n
(i-1)/n 3 2
i/n 3 H 2
F = IN-ZXdX= Nyt X _(I—l)-X i/n
i (i_l)/nl 3 2 (i-1)/n

Fe he|2f(x;)+ f(x.,)
_E{f(xi)+2f(xi_l)}

Summarized Forces by ANSYS APDL

no. of elm \ node no. 1
1] 0166667 | 0.
2] 0.041667
410010417 | C
8|
6]
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Summarized Displacement by ANSYS APDL:

no_of elm \ node no_

2 3 4 5 6 7 9 10 11 12 13 14 15 16 17)

[0

[o1aze33]  of
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MATLAB
Nel=1,2,4,8,16
cle;
clear all;
Nel=input('Enter no. of elements: );
Fnode = zeros(Nel+1,1);

for i=1:Nel
if i==
x1=(i-1)/Nel;
x2=(i)/Nel;
Fnode(i)= -Nel*x2/3/3+(i*x272)/2-(-Nel*x173/3+(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;

suml= 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*x22)/2-(-Nel*x1"3/3+(i*x1"2)/2);
Fnode(i)=suml+sumz2;

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.

Error in the Energy Norm vs. Element number = h
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