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(b) (4%) Invertible?
(c) (4%) Stable?
(d) (4%) Time-invariant?
— (e) (4%) Linear?
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Note: You should explain or prove your answers to score points.
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4. (20%) Consider an LTI system with the input and output related by
BEXFTIH  BACBRMXMEBIBA > FRAFHS -

y[n] = 0.5x[n] + 0.5x[n — 1]
(a) (5%) Find the system impulse response h[n].

1. (20%) Given the system of Figure 1, sketch A(w), B(w), C(w), and Y (w), which are (b) (5%) Determine the system response y[n] for the input x[n] = u[n + 1].
Fourier Transforms of a(t), b(t). c(t), and y(t), respectively. Show all amplitudes and (¢) (5%) Consider the interconnections of the LTI systems given in Figure 2, where
radian frequencies in your plots. hln] is the function found in part (a). Find the impulse response of the total system.

(d) (5%) Solve for the response of the system of part (c) for the input of part (b).
x(t) a(t) b(t) c(t) y(t) Note: You should write each answer as an equation that is valid for all n
= Hi(w) Hy(w)f—*
» hln]
cos 20t cos 100t T
X(w) H,(w) Hy(w)
1 P 4 . »l h[n] p=>| —6[n—1]
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Figure 1 5. (20%) A causal LTI system has zeros at +1 and +2 and four poles at z = 0, and the

system impulse response h[0] = 1. The input x[n] to this system is
2. (20%) Assume you are given ideal system components to sample the signal below,

=50 + 20 - 0.5mn + =) + 8[n], for —co <n <
%(t) = 100 - sinc?(100¢) x[n] -+ cos( T 4)-5— [n], for —co <n <

(a) (5%) Let X(w) be the Fourier transform of x(t). Find and plot X(w). (a) (5%) Determine the impulse response of the system h[n].
(b) (5%) Find the minimum sampling frequency (in rad/s) to avoid aliasing. (b) (5%) Determine the transfer function of the system H(z).
(¢) (10%) If the sampling frequency w; = 500 rad/s, plot the magnitude spectrum of (c) (10%) Determine the output of the system y[n] corresponding to the above input
this sampled signal. x[n].
Notel: sinc(x) = sin(x) /x, and the Fourier transform of rect(t/t) is 7 - sinc(tw/2) Note: Give an equation for y[n] thatis valid for all n, and simplify your answer.

Note2: You should show all amplitudes and radian frequencies in all plots.



