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ary value problem for the heat equation

uw(0,0) =0, u(L,1)=0, "

u(z,0) = f(x).
(a) Derive a solution to this problem using the separation of variables method.

: _J 1 o<z<sLf2
(b) Specify the solution for f(r) = { 5 GRemerl’

2. Consider boundary value problem for the Laplace equation
s
e R
u(0,y) = o (y), ull,y) = @ly),  u(x0)=0, ulz,H)=0.

Using the separation of variables method, solve the problem.

0, 0gsa<L, D£y<H,

3. Consider initial-value problem for the wave equation
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w(0,t) =0, ulL;t)=0,

(a) Solve the problem by scparation of the variahles,

(b) Letb=0and f(x) =0forallx Purwhh Fiz) and G(z}isu(z,t) = F(z—ct)+G(r-+ct)
4 solution to this problem? Show that this solution coincides with the one found in

part (a).
4. For the differential operator Llu| = u"(z) — 2*u(x), = £ [0, 1], consider the following Sturm-
Liouville problem: dé
Ligl+x=0, Zo)=0, é1)=0

(a) Is L self-adjoint? Define the Rayleigh quatient for this problem.
(b) Provide an upper bound for the lowest eigenvalue of this problem.

5. For unknown u(r,y), consider boundary value problem for the half-plane fe==t.) a ?" O
e
Veu = f(zy). 5—y|[a:,ﬂ} = h{z)

(a) Using the method of images. find the Green function G(x,y) for this problem. Hmnt:
choose f to be the & function and consider homogeneous boundary conditions.

(b) Assuming that the Green function o wuewn, provide the solution to the problem in terms
of the Green function.

See the other side
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