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Consider —uge = (sin(2m(z — 1)))? on [0, 1] with periodic boundary conditions u(0) = u(1).

Compute approximate solution by using Galerkin projection on V = span{v;(x),ve(x)} with
vi(x) = sin(27x), and vo(z) = cos(2mz).

1. Define residual r(u) = (sin(2m(z — 1)))? — (—uga)
Galerkin projection: find uy € V s.t. (v,r(uy)) =0 Yo eV
Write (v, r(uy)) = 0 as (v,u) = (v, (sin(27(z — 1)))?)

2. Take uy = ajvi(z) + agva(z), then aj,ay can be computed from

<(v1,v’{) (vhvé’)) <a1) _ ((vhsin(%(x - i)))2)>
(v2,07)  (v2,05) ) \a2 (v2,5in(27(z — 3)))?)
Take vy (z) = sin(27x), va(x) = cos(2mrz) and compute the matrix and right-hand side of

this system by computing the inner products (i.e. by computing the integrals).

3. Solve the system, and then compute uy () = ajvi(z) + azva(x)



