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1
(20 points) Solve the following problems using characteristic methods:
(a) 

(b) 

where .

2
(a) (10 points) Show that the function

is a solution of the heat equation  in  if and only if  satisfies the

following ordinary differential equation

(b) (10 points) Find all solution of the above ordinary differential equation ( ). Hence or
otherwise find a self-simiilar solution of the heat equation in .

3
(20 points) Let  for ;  for ; ,  for 

. Show that for ,

4
(20 points) Let  be a bounded domain and let  be the Green function

for the Laplacian in Ω. That is  in Ω and  for any 

,  where  is the delta mass at . Prove that

(a)  

(b) 

5
(20 points) Suppose . Show that the function



satisfies the heat equation in  and
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