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Solve the following PDEs.
1.

2.

1.

Let . Assume  satisfies

Find the functions  and .

2.

(Liouville's theorem) Prove that a harmonic function defined and bounded in all of  is
a constant.

3.

Let  and let  on Ω satisfy

Assume ,  and .

Show that  on Ω.1.

Show that  on Ω.2.

Prove that the energy  is decreasing in  for .3.

4.

Let Ω denote an open bounded set in -dimensional -space described by an inequality
, so that  on . Let  for  denote the hyper-surface in 

-space given by  for . On  define

where

5.



Prove  constant when .1.

Show that  as a quadratic form in  is positive definite, when 

is spacelike.

2.

Show that the initial data on  of a solution of  uniguely

determine  on all  with sufficiently small λ.

3.

Let  be a  function of period  with Fourier series

Prove that

represents in polar coordinates  the solution of the Laplace equation 

in the disk  with boundary values .

1.

Derive Poisson's integral formula

from (a) by substituting for the  their Fourier expressions in terms of  and

interchanging summation and integration.

2.

6.
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