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(15%) Use Laplace transform to solve the initial value problem

y(6) -3y()=3u(t—4), y(0)=2

: . ; 1, tz0
where u(f) is the unit step function defined by u(f) = JLO , B

2.1. (5%) State the convolution theorem for Laplace transform.

2.2. (5%) Findthe convolution ¢*¢ of ¢ with ¢ for ¢20.

¢ Laplace transform of ¢#+¢', and with it to verify the convolution

2.3. (5%) Findth

theorem.
dz, where C isasimple closed patll

|

3. (10%) Evaluate the following integral <§ 21
C z +

enclosing both i and -i. Show your detailed reasonings.

4. (10%) Use residue theorem to evaluate 4(302 1;2;“?):1:5 . C: |7 =1
x | C 2z Z

Rl iy el T

|

5. (12%) Let the function f(x) be defined on the interval — L < x £ L. Show the

Fourier coefficients a, and b, inthe Fourier series representation of
|

f(x)~a,+ Za cosf—z—{ +b sm—%ﬁ are given by the formulas

- f(x)dx; a, = n _ L iy
=7Lf(x)d),, aﬂ——-ff(x)(:os dx, b, = Lf(x)sm 7 dx , for

1= Ly o

o et -wull 2 w

—x/4, —w<x<0

6. Let f(x)=40, x=0
nfd4, O<x<nm

L

6.1. (12%) Find the Fourier series of f(x}.
in 6.1.

6.2. (8%) Discuss the convergence of the Fourier series

6.3. (6%) Whatis Gibbs phenomenon? Do you expect to sec Gibbs phenomenan of the

Fourier series of f(x)?

7. (12%) The joint probability dens1ty function (PDF) of X and Y 1S

sp/4. ~1<x<l, x*<y<
fop (% 0) = yl4, -1sx<L 2" <Sy<l g e marginal PDFs of fx(x) and f},(y)
' | 0, otherwise {
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