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whose impulse response is

h[n]=2"u[-n]
when the input x[n] =2"u[n].
(15 %)

By direct computation of the convolution sum, determine the output y[n] of an LTI system

response H(e'”) of the LTI system is

H(e")
Is the system stable?
(15 %)

3

An LTI system is described by the impulse response h[n]= (%)‘”‘. Prove that the frequency
" 5_4cos(w)
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An LTI system is characterized by the system function

_1572
(Z)= (1—122 ) 1 ’£<|Z|<l'
1-iz7)1-1z7) 4 2
Determine the impulse response of the system.
(15 %)
. o 1-3g7lte
In the system of Fig. 1, assume that H(e'”) :ﬁ,—ﬂ <w<r.
—-e

For the input x. (t) =sin(10zt) and T =1/40sec., find y[n] and the output vy, (t).

—_— C/D > H(elw) > D/C ——t—>
x.(1) | x[n] y[n] |y (1)
| 1‘ 1‘ |
I T T '
- __Z____] |

Fig. 1

(15 %)

Suppose that we have two 4-point sequences Xx[n] and h[n] as follows:
X[n]= cos(%nj, n=0,12,3.
h[n]=2",n=0,1,2,3.
(a) Draw a 4-point radix-2 decimation-in-frequency FFT flow graph. Then calculate the
4-point DFT X[k] using the flow graph.

(b) LetY[k]= X[k]H[k],n=12,3,4. Find y[n], theinverse DFT of Y[K].
(20 %)

A discrete-time filter can be obtained from a continuous-time filter by the bilinear
transformation

H(2) = H (5 et
1+z7t

(@) Prove that the relation of frequency mapping Q=tan(%j exists for the bilinear

transformation.
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(b) Determine the specifications on H.(j) so that the desired digital filter
specifications as follows.

0.8<[H(e")

<1, 0<|w|<0.27,

H(e™)|<0.2, 03r<|o|<x.

(20 %)

has



