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(1)
(a) Please state the Cauchy-Kovalevskaya theorem. (b) Solve the equation

(2)
Let  be a solution of the two-dimensional wave equation with initial data vanishing outside a

circle, show that  for fixed  and  as . (Hint:

use the formula

(3)
Let  satisfy

(a)
If , show that  as .

(b)
Assume that each solution of the ODE  tends to 0 as . Prove that

 as .
(4)

Let  be a bounded smooth domain in  and  be a  solution of

    in     on 

(a)
Show that



for all  function  with boundary value .

(b)
Let  and . Prove that

where  is the surface area of the sphere .
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