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. Let © be the triangulated domain below. Compute the ¢G(1) solution of
—Au = 0 in  with the Neumann data: d,u = 3 on B and Dirichlet
condition: u = 0 on Bs.
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. Consider the one-dimensional heat equation:

uw—u'" = f, 0<z<1, t>0,
u(z,0) = uo(z), 0<z <1,
u(0,t) = ug(1,t) =0, t>0.

a) Using appropriate variational forms show the stability estimates:

t t
[uC ) < Hluoll+ Jo (- 8)ll ds, and [Jug (-, 1)1 < [lupll®+ fy 1F (-, 5)]* ds.
b. Give physical meaning to the equation when f=9-u.

. Let a be a positive constant. Consider the boundary value problem (BVP)
—u"(z) + au(z) = f(z), 0<z <1, wu(0)=u(l)=0.
Formulate the corresponding variational formulation (VF), and the min-
imization problem (MP) and prove that (BVP) <= (VF) <= (MP).
. Prove an a priori and an a posteriori error estimate (in the H'-norm:
|ull?: = [[u'||> + [|u||?) for a finite element method for the problem

—u" +2zu' +2u=f, 0<z<l, u(0) = u(1) = 0.

. Consider the boundary value problem
—div(eVu+pu)=f, in Q, u =0, on 09,

where  is a bounded polygonal donmain in R?, ¢ > 0 is a constant,
B = (Bi(x),B2(x)), and f = f(z). Give the conditions (based on Lax-
Milgrams theorem) for existence of a unique solution for this problem.
Derive stability estimates for u i terms of || f||1,(q), € and diam(€2).
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