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1. (15%) Let

[n] I, 0<n<9 Hin] I, 0<n<N
Xinj= ni=
0, elsewhere and 0, elsewhere

where N <9 is an integer. Determine the value of N, given that y[n] = x[n] * h[n] and y[4] =
y[14] = 0. (y[n] is the convolution of x[xr] and A[x].)

2. The differential equation

10, 430 &0

p " +3p(t) = —=+2x(z),

(a) (15%) Determine A(¢) by using Fourier transform of H(jo), given that y(¢) = x(¢) * h(%).
(6)(20%) If x(¢) = e”'u(t), determine y(¢) by using Fourier transform of Y(j®), given

u)=Ltr=20;u(t)=0,r<0.

3.(25%) Giventhat 4 { 11 11}, please compute ¢”. (Hint: use Cayley-Hamilton theorem

and Taylor series expansion for e*)

4.(25%) Given a differential equation U i(sz )=C , where U is the dependent variable, x

dx

is the independent variable and C is a constant. The initial condition is thatat x=x,,U =U,.

Please derive the solution in the form of U? =U(..)+C(...)

(Hint: use an integration factor to solve the differential equation)
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