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1. Please solve the following two ODEs: (25%):
' . 3 3.3 T
(@ XYV +Y=53xy" ., y2)= S

(b) ny!!_Sx})’+8y:21nx; y(l):lj yv(1)=1

[0 1
2. For the given matrix A=|1 1 0
0 0 1

(a) Find the eigenvalues and eigenvectors of A. (15%)

(b) Find A* and the inverse matrix of A. (10%)

3. What is the definition of the derivative of f(z), when z = x + i y is a complex number?
Proper explanation is needed to get the full score. (6%)

Ifz=x+iy, and f(z) = u(x, y) + i v(x, y), what is the sufficient condition for f(z) to be

differentiable at z? (6%)
4. What is the definition of sin z, when z=x + i y is a complex number? (5%)
If f(z) = sin z, what is the derivative of f(z)? (3%)
You need to show the procedure from definition to the answer. (5%)
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5. If the governing equation of a simply-supported beam can be

described as follows:

d'y
El +Ky=g(x
T Ky g(x)

where E, | and K are all constants, y(x)is the beam deflection in
Y-direction, xis the axial position in X-direction, and g(x)is the applied
load which is specified by the figure below:
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, find

(1). Fourier Sine Series of g(x). Itis noted that Pand ¢, are both

constant. (9 %)

(2). a,=? ,wherea,is the coefficient of the deflection

nmwx

y(x)= Za,, sin 7

n=|

(10 %)

(3). the first 3 terms of Fourier Sine Series of y(x) if x= é

(6%)




