SIGNAL and SYSTEMS
     June 17, 2009
(Instructor : In-Joong Ha, Professor)
FINAL EXAM
[Problem1] (20 points) The system in Fig. 1 processes discrete-time signals using a continuous-time filter
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 satisfies the following equation
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Suppose that the input signal 
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is band limited such that 
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. Determine the frequency response 
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and the impulse response 
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of the overall system with input 
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Fig. 1
[Problem2] (20 points) Consider a continuous-time causal band-limited differentiator which corresponds to the practical approximation of the noncausal differentiator 
[image: image12.wmf]()

c

Hjj

ww

=

 introduced in the textbook. Its frequency response usually takes the following form.
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(2.1)
where 
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is the cutoff frequency.
(a) Determine and sketch the discrete-time transfer function 
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corresponding to the discrete-time implementation of the continuous-time band-limited differentiator 
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 in (2.1) using a sampling frequency 
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(b) Find the impulse response
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, the inverse Fourier transform of
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[Problem3] (20 points) Recall that the region of convergence for the z-transform of a sequence 
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is defined by the set
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    (3.1)
Let
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    (3.2)
Then, prove or disprove 
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[Problem 4] (20 points) Show that if a discrete-time signal 
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is causal, and all poles of 
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    (4.1)
[Problem 5] (20 points) A discrete-time system S is governed by the following difference equation.
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(5.1)

(a) Find the transfer function 
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 of the system S. Draw the three different forms of block diagram representation of the system S using the minimal number of time delays.
(b) Find the state-vector difference equation of the system S using the results in (a).
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