Homework-1, Finite Element Methods

Carles Duiio

Considering the following differential equation:
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With the boundary conditions:
u(0) =0andu(l) =«

The finite element discretization is a 2-noded linear mesh given by the nodes:
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Q 1: Find the weak form of the problem. Describe the FE approximation u".

Multiplying both sides by some weighting function w and taking integral on both sides over the
domain Q [0,1]:
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Integrating by parts,
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The weak form of the equation is:
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Q 2: Describe the linear system of equations to be solved.

We can use a piecewise linear approximations for u in the following way:
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Shape functions can be generalized as:
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The global set equation
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Solving for a 2-noded linear element:
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Linear System of Equation can be defined in following way:
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Q 3: Solve the system for n=3

Solving for n=3 we get the following discretization:
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Computing [f]:
f(x) = sin(x); a =3
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The matrix reads
[1 -1 0 O01][0] |[0.0184+R0]|
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a, = 1.0466
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With the exact solution:
u(x) = sin(x) + (3 —sin(1)) - x
u(0) = 0
u(1/3) = 1.0467
u(?/3) = 2.0573
u(1) =3

We get the same results for all values of u from analytical solution.



