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1. Determine if each of the following systems is stable, causal, linear, time-
invariant, and memoryless: (/%)

(@ F(xln])= e (®) F(xln])=x[-n]
2. Consider the discrete-time filter shown in Fig. 1, with o« = 0.1. > y[n]
(a) Determine H(z), the z-transform of the
. x[n] > « + - D
system impulse response.
(b) Determine y[»], if input x[#] is a D: unit delay - Fig. 1

unit step sequence, u[nl. (/4% )
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3. A causal linear time-invariant system has the system function H(z) =

(a) Find the impulse response of the system, A{n].
(b) Find the output of this system, y[r], for the input, x[n] = /' (/4 Z)

4. Consider the system shown in Fig. 2. The input signal has the Fourier transform
shown in Fig. 3 with Q,= 25(1000) radians/sec. The discrete-time system is an ideal
, or L |ol<ae,
low-pass filter with frequency response. H(e’”) =
0, otherwise
What is the minimum sampling rate F, = 1 / T such that no aliasing occurs in
sampling the input? What is the minimum sampling rate such that y(f) = x(?), /4 2)
If @, =7 /22

X(€2)
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5  Find the impulse response of the system shown in Fig. 4, which is composed of
three identical linear time-invariant systems. The impulse response of the three
systems are /,[n] = h,[n] = hs[n] = (0.8)" u[n). (/4%)
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, which is stable but not of

6 Consider a distorting system, H ,(z) =
i+ EZ

minimum phase. Find a compensating system H,(z) that compensates the

frequency-response magnitude, ic.,[S,(’)| =[S(*).  (20%)

s} H{2) ———» H{2) |—> s5,[n]
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