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1. Solve the Cauchy problem

uy, = ud, u(z,0) = 252
2. The initial value problem
2 .2
U — CUpr =%, 1 >0, 2R

w(x,0) =z, uz,0) =0

is given.

a) First state the Cauchy-Kowalewski theorem for a linear equation and
then decide whether the above problem has a unique solution or not.

b} Find a particular time-independent solution of the differential equation.

¢) Find the solution of the given initial value problem.

3. a) State the uniqueness theorems for the solutions of Dirichlet and
Neumann problems defined for the Laplace equation A = 0 in R%.

b) Show that the solutions u € C%(Q) N CHRQ) of

Au—[3~ (2} +2i +2D)]u=0
in
Q={zeR |n <1, i=123)

for the Dirichiet and Neumann problems are unique.
4. Let u be a solution of IVP

Uy~ Kty =0, € R, >0,

where f(z} is continuous on R. Assume that u{z, t) tends to zero uniforly for
t > 0as @ — £oc. Show that |u(z,t) < M,z € Rt >0, if |f{z)| < M,z € R.



