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1. Determine the eigen values and eigen functions of the Sturm-Liouville Problem: (15%)

x(xy')'+ A y=0 with boundary conditions of y(1)= y(e)=0.

o . 2
2. Solve the integral [ T2 dw  (15%)
@

-

(a) using Parseval’s theory (8%)

0 otherwise

Tlf (’)izdtzi?,ﬂm)lzdw’ where  f (t)={l i<t g $() = Tf (t)e /™ dr

(b) using Residue theory (7%)

3. Solve the initial-value problem  (20%)

dy+m@

1
0)=—-=, y'(0)=0.
% 5 » ¥(0) 5 Y'(0)

(a) Please transform the equation into matrix form X'=AX, X(0)=K. (5%)

(b) Please determine e*. (10%)
(¢) Solve the solution y(¢) from (b). (5%)

4. Please comparé Laplace Transform and Fourier Transform:  (20%)
(a) Describe the definition of Laplace Transform and Fourier Transform; explain the existence
conditions for Laplace Transform and Fourier Transform. 4%)

(b) Discuss the transformation relations between Laplace Transform and Fourier Transform?(6%)

(c) Given f()=1-e"'"u(t), determine the Laplace Transform and the Fourier Transform?

Discuss the results according to (b) (10%)

5. Given complex series f(z) = Z Z— (15%)

n=12

2n+|

(a) Is z=0 a singular point? Prove it. (10%)
(b) Find the residue at z=0. (5%)

6. Evaluate the following problems using Residue theory:  (15%)
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