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1. Let X(ef‘") ahd Y(em) denote the DTFT of sequences X[n] andy[rt], respectively. If

' Y(ejw )= —;—{X(ejmz )+ X(_ e/ )} , then determine y[n] (in terms ofX[n])- (15 points)
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? 2. A continuous-ttme signal xa(i Jis composed of a linear combination of sinusoidal signals of frequencies 300 Hz,
500 Hz, 1.2 kHz, 2.15 kHz, and 3.5 kHz. T (t) is sampled at 3 kHz and the sampled sequence is passed through an

ideal low-pass filter with a cutoff frequency of 900 Hz, generating y,, (tz What are the frequency components
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3. The m ’
agnitude of .\ ( "”) DTFT of a sequence Is shown In the flgure below for a portion of the w-axis. Sketch

Y{e® 1
| ( for the frequency range -7 < < 7. - What lype of sequence Is \[u]? (15 points)
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4. A measure of the time delay of a sequence x[n] is given by its centre of gravity: C = Z'v--m nx[n]
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5. We wish
o compute th ; - ;
€ ' i | as shown in Figure 1 below. It is
suggesteq that t autocorrelation function of an upsampled signa g

his can equivalently be accomplished with the system of Figure 2. Can Hz(e]“’) be chosen so

h
3t Galm] = ®1[m]? 1 not, why not? 1 s0, specify Hy(e/®). (20 points)
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6. In the figure on the next page, a sequence x[n] is filtered separately by three different digital filters
Ha(e/*), Hy(e!“), and H.(e/*), to produce three output sequences which are shown in the figure. The

frequency responses of the three digital filters are also shown.
For each of the three output sequences, determine the filter that produced it. Justify your answer for credit.

Answers without justification will receive no credit. Justifications can (and should) be brief (one or two sentences

in each case). (20 points)
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