Final Exercises

Let ¢ >0, a >0, fo € Rand F € L*0,¢) be given.
Define the bilinear form

(
a(u,v)—/o (Qu(x) Ov(x) + cul(x) v(x)) de+ au(l) v(l)

and the linear functional f(v fo x) dx+ fou(l)
on the SpaCGV—{’UEHl(O 0): v(0 )—O}

1. Show that f is continuous and that a(-, -) is continuous
and V-elliptic.
2. Characterize the solution of

ueV: alu,v)= f(v) forallv eV

as the solution of a boundary-value problem.
3. Repeat #2 for the space

V ={ve H0,0): v(0)=uv(0)}.

4. Show that a(-,-) is H'(0, ¢)-elliptic if either ¢ > 0 or
a > 0.
Show that it is not H*(0, £)-elliptic if ¢ = 0 and a = 0.



