MA4523 Assignment 3

1. Consider the problem
—Au+g(z,y)u=f  inQ=10,1] x [0,1]

u!5Q =0

where g(x,y) > 0. Present the equivalent variational and minimization problems and
prove the equivalence among these problems.
2. Solve the problem in Q1 by FEM method in the finite dimensional space

M} = {ulu polynomial of degree < 6 and ug = 0}

where
fz,y) = (62 = 2)(y° — y*) + (2 — 2?)(6y — 2).
3. Consider the following biharmonic problem

A%y = f(z,y), in
=% _ o0 (1)
U= 3= on .

Give the equivalent variational formulation.
4. Consider the following Laplace problem:

Au = f(z,y), in Q @)
u=0 on 012.

Find the element stiffness matrices for the following elements
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5. For the problem Q4, Find all element stiffness matrices for the following geometry
and assemble them into a global stiffness matrix with homogeneous‘boundary conditions.
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