CS3291:     "Interrogation Surprise" on Section 3       25/10/05

1. Give a signal flow graph for the following difference equation:

         y[n] = 2x[n] + 4x[n-1] ( 5x[n-2]

2.  Write down the impulse-response for the difference-equation in 

    question 1 above.

3.  Give a signal-flow graph for the following difference-equation:

            y[n] = 5x[n] + 0.5y[n-1]

4. Given the impulse-response, {h[n]}, of a discrete time LTI system give two formulae for its response to an input signal {x[n]}.

5. If the sampling frequency is 1000 Hz, what true frequency corresponds to a relative frequency of (/5 radians per sampling interval?

6. Give a formula for the "frequency-response" in terms of {h[n]}.

7. Give the "causality" condition in terms of {h[n]}.

8. Give the "stability" condition in terms of {h[n]}.

9. If the gain & phase responses are as follows:

               G(() = 2cos((/2)       ((() = ((/2
    give a formula each sample of the output sequence {y[n]} when the
    input is {x[n]} with  x[n] = 3cos( 2 n)  for all n. ( NB cos(1)=0.54 )

10. Define the term "linear phase" (just give the formula).

11.  In one sentence, why is linear phase desirable?

12.  Is it true that all linear time-invariant (LTI) systems have  linear phase?  YES/NO

CS3291: "Interrogation Surprise 3"  Solutions  25/10/05

1.

2. { …, 0, …, 0, 2, 4, -5, 0, …, 0, …}

3.

4. Two forms of discrete time convolution: 
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5. 100 Hz

6. DTFT of {h[n]}:      
[image: image3.wmf] 

]

[

)

(

å

¥

-¥

=

W

-

W

=

n

n

j

j

e

n

h

e

H


7.   h[n] = 0 for n<0   (no crystal ball!)

8. 
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     (don't forget the modulus)          

9.   x[n] = 3G(2)cos(2n+((2) ) = 6 cos(1) cos(2n-1) = 3.24 cos(2n-1)

10.  -((() / (  =  constant (number of sampling intervals).

11.  All sampled sinusoids delayed by same number of sampling intervals, regardless of their relative frequencies, therefore wave-shape represented by a Fourier series not distorted by the effect of different delays at different frequencies (i.e. phase distortion).

12.  No.
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