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MATLAB Problem 1 
 

 

 

 



Matlab Problem 2 
This problem examines the relationship between sampling in the frequency domain 

and time-aliasing (wrapping). Consider the signal [ ].x n  Form the wrapped signal as 
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The signal [ ]x n  is periodic with period . P

Let ( )X ω  be the DTFT of [ ].x n  Then it can be shown that the DFT of the time-
aliased signal [ ]x n  can be determined from samples of ( )X ω , 
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1. Write a Matlab routine that takes a causal signal [ ]x n  of arbitrary length and 

returns one period of [ ]x n . The function should be of the form 
xt = wrapP (x, P). 
The routine wrapP should determine the length of the vector x internally (using 
the length function) and should work properly if the length of the vector is 
smaller or larger than P. 

2. Write a Matlab routine that calculates [ ]x n  using frequency-domain techniques. 
The function should be of the form 
xt = wrapF (x, P). 
The routine wrapF should determine the length of the vector x internally and 
should work properly if the length of the vector is smaller or larger than P. 
Internally, the routine should evaluate the DTFT at the sample points and then use 
an inverse transform to return the time-aliased signal. 

3. Form the test signal [ ]x n , 
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Use . Plot the output of the two routines for 32N = 24P =  and . 64P =

Notes 
a) Equation (2.1) can be simplified for finite-length causal signals. If  is evaluated 

between 0 and , 

  

where an appropriate value of 
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M  has to be determined for each value of . n
b) The equations above are based on indices which start at 0. In Matlab, indices start 

at 1. One way to handle the difference is to use variables which are zero-based 
and then refer to vector elements with an offset of one. For instance if the variable 



n is zero-based, one can refer to the Matlab vector element x(n+1) 
corresponding to [ ]x n  in the mathematical analysis. 

c) The freqz function can be used to determine samples of the DTFT. 
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