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Exercises of Lecture 5 (MM5) 

 
Exercise 5.1.  
 

 

 
 
Exercise 5.2.  

 
 
Exercise 5.3.  

A signal x[n] has been filtered by a linear time-invariant system with impulse response 

.]1[
2

1
][][  nnnh   The output of the system is the distorted signal y[n]. Theoretically, 

x[n] can be recovered from y[n] through an inverse filter having a system function equal to 
the reciprocal of the system function of the distorting filter.  

 
(a) Determine the z-transform H(z) and the four-point DFT H[k] of the 

impulse response h[n].   
 
 
(b) Let Hi(z) denote the system function of the inverse filter and let hi[n] be 

the corresponding impulse response. Determine hi[n]. Is this an FIR or 
an IIR filter?  

 



 
(c) If ]2[]1[][][  nnnnx  , calculate ][*][][ nhnxny   by doing 

the linear convolution directly. 
 
 
(d) Calculate y[n] of Question (c) by multiplying the four-point DFTs of 

x[n] and h[n] and performing an inverse DFT. 
 
 
(e) Determine the z-transform Y(z) and determine the inverse z-transform 

of )()( zHzY i . 
 


