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1. Consider an LTI system defined by the difference equation

y[n]=-2x[n]+4x[n-1]-2x[n-2]

H(e") = A(e™)e '™
where A(e!”) is areal function of o.

(a) Determine the frequency response of this system. Express the answer in the form

(b) Suppose that the input to the system is

Determine the output y[n].
(15 %)

x[n]=1+0.5e/%*™" —co<n<om,
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2. Acausal LTI system has the system function

1-z71

H(z)=——
(2) 1-0.2527%

Determine the output y[n] when the input is a unit step sequence, x[n]=u[n].

(15 %)

3. The ideal continuous-time differentiator system is defined by
v 0=, 01,
dt
with corresponding frequency response
H.(jQ) = jQ.
Now we are considering a realization in the form of Figure 1, and the inputs are restricted

to be bandlimited.
(a) Find the frequency response of the corresponding discrete-time system, H(e!).

(b) Find the impulse response of the corresponding discrete-time system, h[n].

| Discrete-time '

e [.‘?] system y [”]

Figure 1.

(15 %)

4. An all-pass filter of first order has the system function

77t —re

e (2)= 1-rel%z7t

Prove that |Hap (ej"’)| =1, i.e., the system has a unity frequency-response magnitude.

(15 %)
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5. (a) Consider a four-point sequence
X[n]=cos(nz/2), n=0,12,3.
Calculate the four-point discrete Fourier transform (DFT) X[k] of x[n].
(b) Consider the corresponding periodic sequence
X[n]=cos(nz/2), —oo<n<oo,
Find the Fourier transform X (e*) of %[n].

(15 %)

6. The squared magnitude response of an analog Butterworth filter is given by

1

M (Q?) =
() 1+160Q*

Find the order, the cut-off frequency € and the transfer function G(s) of the filter.

(15 %)

7. The frequency response of a highpass filter with linear phase is

H(ej“’):{e

— jon,
‘@ < |a)| <,

0, |a)| <.

Determine the impulse response of the filter.

(10 %)






