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1. The input—output pair shown in Figure 1 is given for a stable LTI system. (15 %)
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Figure 1
(a) Determine the response to the input x;[n] in Figure 2
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Figure 2
(b) Determine the impulse response of the system
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2. The system function of a causal LTI system is

1-—2z71
H(z) = 3 .
1+ZZ

The input to this system is x[n] = (%) uln] +u[-n - 1]. (15 %)
(@) Find the impulse response of the system h[n].

(b) Find the output y[n].

3. Acontinuous-time signal x.(t), with Fourier transform X.(jw) shown in Figure 3, is
sampled with sampling period T = 27/, to form the sequence x[n]| = x.(nT). (15 %)
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Figure 3

(a) Sketch the Fourier transform of x[n], X(e/®) for |w| <m .
(b) In terms of (), what range of values of T can x.(t) be recovered from x[n]?
Assume that ideal filters are available.

4. Consider the system in Figure 4. Find the system function relating the z-transforms of the
input and output. (15 %)

Figure 4
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5. Consider a causal continuous-time system with impulse response h.(t) and system

function
Hc (S) =

Use impulse invariance to determine H(z)
h|n] = h.(nT). (15 %)

s+a

(s +a)? + b2

for a discrete-time system such that

6. Figure 5 shows two periodic sequences, %;[n] and %,[n], with period N = 7. (15 %)
Find a sequence j/[n] whose DFS is equal to the product of the DFS of X;[n]| and the
DFS of X%,[n], i.e

Y[k] = X, [k]X,[K]
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Figure 5
7. Figure 6 shows the flow graph for an 8-point decimation-in-time FFT algorithm. Let x[n]

be the sequence whose DFT is X|[k].
x[n] should be placed in the array A[r],r

= O! 1; Tty
the DFT sequence X|[k| should be extracted from the array D[r|,r = 0,1,

Specify how the elements of the sequence
7. Also, specify how the elements of
,7. (10 %)
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Figure 6





