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Exercise 1 (20 points). For m ∈ N0 and j = 1, 2, consider the subspaces V j
m ⊂ H1

0 (Ω)
for Ω = (0, 1) defined by

V 1
m = {

∑
0≤j+k≤m

αj,kxj(1 − x)k}, V 2
m = {

∑
0≤j≤m

βj sin(πjx)}.

Compute the Galerkin approximations of the Poisson problem −u′′ = 1 in Ω and with
Dirichlet boundary conditions u(0) = u(1) = 0. Comparatively, investigate numerically
in Matlab the convergence of the methods and the properties of the linear systems of
equations.


