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1. (20%) Solve the following differential equations: 

dy . 
(a) dx +p(x)y =rex), y(xo) =Yo' 

2 d 2y dy
(b) x --x-+y=x

dx2 dx 

2. (20%) Solve the following system of differential equations 

3. (20%) Consider the eigenvalue problem 

x 2y"+xy'+lly=0, (l<x<a) 


y(1) =0, yea) == o. 

Show that the eigenvalues and eigenfunctions are 


2 2 
n rc • ( In x 1A" == 2,,p1! (x) =sm nrc - ,

(lna) Ina) 


For n==1,2, .... 


4. (20%) Solve the one-dimensional wave equation 

a2u 2 a2u 
-2 == c -2 for 0 < x < I, t > 0,at ax 
which satisfies the boundary conditions u(O,t) =0, u(l,t) =0, and the initial conditions 

. (21rx) au (x, 0) -0( 0) -
SIn, - .u x, ­

I at 
5. (20%) show that the Cauchy principal value 

I (t > 0), 
epJ'" 

ilx 

.dx== 
{

0 (t =0), 
-O? X1rl 

-1 (t < 0). 

I 


