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

d .
(a) ;é— +p(x)y =r(x), y(x)=y,.

2
(b) xzéx%—x%+y=x

2. (20%) Solve the following system of differential equations
x 2 ~1 ~lj=x x(0) 1
Ey=—12—1y, y(0)|=|1].
z -1 -1 2|z z(0) 1
3. (20%) Consider the eigenvalue problem

Yy +x'+Ay=0, (I<x<a)
y(1)=0, y(a)=0.

Show that the eigenvalues and eigenfunctions are

2.2
A=l ¢,,(x)=sin[m13—ﬂ
(Ina) Ina/
For n=12,....

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

2 2
_a..zﬁzczé% for0<x</,t>0,
ot Ox

which satisfies the boundary conditions u(0,7) =0, u(/,t) =0, and the initial conditions

x, Ou(x,0)

27
,0) =si , 0.
u(x,0) = sin( 7 ) 5

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

. 1 (t>0),
» eztx
P "—-'d): = 0 (t = 0),
X7l
-1 (r<0).




