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Question # 1:

A particular LTI system is described by the difference equation:

yln] + 7yln = 1] = =yln — 2] = xln] ~ xln ~ 1

Find the impulse response h [n] of the system. (Discrete time Fourier Transform)
Solution:
The use of the Fourier transform simplifies the analysis of the difference equation:
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yInl+Z2yln — 1] =2 yln = 2] = x[n] — x[n — 1]
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Using Partial fraction expansion, we see that:
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Cross multiplication yields:
. 1 1
1—e /¥ =4 (1 —Ze_]w) + B (1 +Ee_]w)

Putting e /¥ = 4, gives:
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Putting e /¥ = —2, gives:
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Putting values of A and B in eq(1) gives:
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Taking the inverse Fourier transform, we obtain:
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Question # 2:
Using partial fraction expansion and the fact that:
n
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Find the inverse z-transform of:
1-1z-1
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X(2) = (1-z-1)(1+2z-1) ’ 2| > 2
Solution:
Using partial fraction expansion:
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Cross multiplication gives:
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Putting z 1, gives:
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Putting z71 = — %, gives:
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Putting values of A and B in eq(1) gives:
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Taking the inverse z-transform, we obtain:

xln] = Suln] + 4 (~2)"uln]

Good Luck



