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1. (20%) Find the general solution of the non-homogeneous differential
equation

(D2 +6D + 9)y = 166_%2 N 1)

2. (20%) Find the Fourier integral of Delta functioné (¢ —a), and then using
the result to evaluate the Fourier transform of Asinft¢. a and S are
~ constants.

[ hint: F(e)=— T fo- @, fo=1 F@)d®do ]
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3. (20%) Consider the following eigenvalues problem of y(x):
y'+2y=0 —-p2x<p
BC { J:(“P) = y‘(p)
y'(=p)=¥'(p)
ifA_and A are two distinct eigenvalues of the problem, show that the
corresponding eigenfunctions y,,(x)and y,(x)are orthogonal in (-p, p).

4. (20%) Find the displacement of the semi-infinite string subject to the
following equation and conditions

2

: . 0u 0*u
Governing equation: — =c¢> —

O<x<ow, O<t<w
ot? ox*’

sin2t w<t<3rx

u(0,1) = .
BCs : 0 otherwise .

limu(x,t)=0 t20
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{u(x,O) =0
1Cs.
u,(x,0)=0

5. (10%) Let A be an eigenvalue of the Hermitian matrix U. Then prove that A
must be real.

6. (10%) Find the least square (“best”) solution of the following system:
Xy — sz - ""2

2x1+x2=3
x1+3x2=1
4-x1+x2=4
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