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Question 1 Use the method of separation of variables to solve the BVP:

Up = Uge, —T<x<m, t>0
w(m,t) —u(—m,t) =0, t>0
Uz (m,t) — up(—m,t) =0, t>0
u(z,0) = f(z), —-7m<z<m.

Question 2 Solve
Au(z,y) =0 for >0, y>0

u(0,y) =0 for y >0
u(x,0) ==z for x >0.

Question 3 Find a bounded solution of the following problem:

U = Ay, —00<x<00, t>0
u(z,0) =e 1l —00 <z < oc0.
Question 4 Solve
Au(z,y) =0 for 0<z?+9*<9
Owu(z,y) = 4xy  for 2> +9*>=9.

Question 5 Use Laplace transform to solve

Uge — 22Uy — Uy =0, x>0, t>0
w(0,6) =0, t>0
u(z,0) =1, w(z,0)=0, x>0.



Question 6 Consider the following problem:

(1)

—Autu=f in Q
Opu =10 on 0f)

where Q C R? is a bounded domain with piecewise smooth boundaries and f is a nice
function.
a) Show that the solution u of (1) satisfies

/[uv + VuVoldx = / fvdx forall v e H(Q) (2)
Q Q

where the Hilbert space

H'(Q)={ve LQ(Q);/

v?dx < oo and /(Vv)de < 00} .
Q

Q

b) Show that (1) has a unique weak solution u in H'(f2).



