
Mathematics 325 'Exam I 1  Name: P.qfiYJ 
Summer 2000 

( 2 5  pts.) ( a )  S t a t e  and prove t h e  theorem known a s  the ( w e a k )  maximum- 
l n i m u m  principle for (solutions t o )  L a p l a c e ' s  equation. 

( b )  Give a physical interpretation for the result in part (a). 
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2 . ( 2 5  pts.) Find the solution to 

U - U = 0 for -LC\:; :.: .'; m. 0 < t ,:: a. 
t X X 

which satisfies 

u ( x , O )  = x for -,a < x i 13. 
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You m a y  find the following identities useful: 





3 . ( 2 5  pts.) Let f and ;i; be piecewise-continuous, absolutely integrable 
functions on ( - r m , m ) .  Use Fourier transform methods to solve 

LI + u = 0 for -c~*:: x i' a?. (3 c: y i 13, 
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lbject to the boundary condition 
: v i a l  u(x,Oj = fix! for -al , 

and the decay cuiid i t ion5 
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and, for each y ? 0, 
. . 

ju(x,y)/ I ~$<(X)I for all -;:o c. x c.: CCI. 

Bonus(l0 pts.): Compute an explicit formula for the solution to the above 
problem if the function f is given b v  f(x) = 1 for j x j  < 1 .  and f(x) = (3 
otherwise. 





4.(25 pts.) Use Separation of variables to find a formal solution to 
u - 
t 

u = O  f o r O < x  < 1 ,  ( 5 <  t < C O ,  
X X  

subject to 
u (0.t) = O = u ( 1 , t )  - ui1.t) for 0 5 t i [B, 

>: X 

and 
u(x.6) = $ i x )  for Q 5 x 5 1 

w h ~ r e  c$ is a i g i v E n j  continuous function on C 0 . 1 1 .  
B u n u s (  1 0  pts.): m o s t  one solution to the above  prublernVWhy or why 

not? 
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