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(10%) Find the Laplace transform of f(¢) = Cozzt’ ’ r ;; g
: 7T

"

2. (15%) Use convolution method to evaluate the inverse Laplace transform of

)
(s-1)(s?+4)

LAY . where C 1sasimple closed .
z (z +4)

3. (10%) Evaluate the followmg integral c_f

path enclosing both 0 and 2£,but not -2i.

4. (15%) Use Laplace transform to solve the initial value problem

y'()=3y(t)=3u(t-4), y(0)=2

. . ,, 1, t20
where u(¢) is the unit step function defined by u(s) =+ % )

5. (14%) Letthe function f(x) be defined on the interval —L <x < L. Show tl*zie

Fourier coefficients a, and b, in the Fourier series representation of ;

= nmwx . NITX
f(x)~a,+ > a,cos T b sin—= are given by the formulas

nm=|

_““'Lf(X)dx; ;;,,=——- f(x)cosif—x-dx b, = 1 ff(x)sdex for

n=1,2,- Q a
-1, -4<x<0 °

6. Let f(x)=40, x=0
R’ 0<x<4

6.1. (12%) Find the Fourier series of f(x). ; |

6.2. (6%) Discuss the convergence of the Fourier series in 6.1.

6.3. (6%) Whatis Gibbs phenom'enon? Do you expect to see Gibbs phenomenon of tl;e

Fourier series of f(x)?

7. (12%) Write out the definition of the following.

(a), Covariance of two random variables, (b), Orthogonal random variables,

(¢), Uncorrelated random variables, (d), Gaussian random variable.
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