
Mathematics 325 Exam 111 Name: 9r. &ow 
Summer 2000 

2 
,.(40 pts.) Let @(x) = x for 0 I x 5 1. 

(a) Show that the Fourier cosine series for @J on C 0 , l l  is 

( b )  Find the Fourier sine series for @ on C 0 , l l .  
(c) Discuss convergence (or lack thereof) in the mean square sense for 

the Fourier sine and cosine series of @ on C 0 , l l .  
(d) For which x in C 0 , l l  does the Fourier sine series of @ converge to 

@(x)? Justify your answer. 

Ce) (fl Does the Fourier cosine series of 4 converge uniformly on C 0 , 1 1 ?  
Justify your answer. 

( f )  Starting with the Fourier cosine series of the function @(x) = x 
2 

on C0,11, apply Parseval's identity to help evaluate the sum 
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2.(30 pts.) (a) Show that the operator T defined on 
2 V = C f E C (0,lI : f(1) = 0, f and f' bounded on (0,ll 1 

is hermitian. (Please use the inner product on V given by 
1 

<f,g> = Sf(xlg(x)xdx . )  

0 
(b) Are the eigenvalues of T on V real? Why or why not? 
( c )  Are the eigenvalues of T on V nonnegative? Why or why not? 
(d) Qre the eigenfunctions of T on V, corresponding to distinct 

eigenvalues, orthogonal on (0 ,1 )?  Why or why not? 



3.(30 pts.) Find a solution to 
u tt = u 

X X  
f o r O < x < l , O < t < ~ ,  

Abject to the homogeneous boundary/initial conditions 
u (0,t) = 0 = u (1,t) and u ( x , O )  = 0 for 0 I t , 0 < x < 1 ,  

X X t 
and the nonhomogeneous initial condition 

U(X,O) = x 
2 

for 0 5 x 5 1. 
Is your solution the only possible one? Give a complete justification of 
your answer. 






