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1. Let Q be the triangulated domain below. Compute the ¢G(1) solution of

—Au =1, on
ug(l,y) =0, 1/2 <y <1, u(z,y) =0, on the rest of boundary.
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2. Consider the initial value problem u(t) + a(t)u(t) = f(¢), for 0 < t < T,
and u(0) = ug. Prove the stability estimates

1
< —at - _ —at t > d
[u®)] < e luol + 2 (1 —e™) max [f(s)], alt) 2 >0, an

t
fu(t)] < Juo| + /0 () ds, aft) >0,

3. Prove that if u = 0 on the boundary of the unit square €2, then

(/Q|u\2da:)1/2 < (/Q|Vu|2 da:)l/Q.

4. Prove an a priori and an a posteriori error estimate (in the energy norm:
llul|% = ||w']|?+]||u||?) for the cG(1) finite element method for the problem

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

where « > 0. For which value of « is the a priori error estimate optimal?

5. Consider the boundary value problem

—Au =0, ina bounded domain Q C R% d=2,3.
%nLu:g, on I' =09

a) Prove the Lo stability estimate

1 1
V| L) + §||UHL2(F) < §||9||L2(F)-

b) Verify the conditions on Riesz/Lax-Milgram theorems for this problem.
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