
All of the signals under consideration here are rectangular pulses in the time domain. We know that the Fourier
transform of an even rectangular pulse is a sinc function in the freq. domain.

Note that we are not done yet. We are asked to plot the amplitude spectrum (|X(f)|)
and not the Fourier transform X(f) itself. Because x(f) is real-valued, |X(f)| is simply
the absolute value of X(f). So, the "negative" part of X(f), gets rectified (flipped up).

Here, we simply follow the same technique that was applied in part (a)
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Note that the signal x(t) in this part is the same aa the one in part (b) but shifted to the left. We have seen in class that
time-shifting of the whole signal does not change its amplitude spectrum. Therefore, we can simply copy the plot of |X(f)|
from part (b) here.
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The two plots should be exactly the same.



Here is the result displayed on the
command window:

>> SymbFourier
S =
1/(a + pi*f*2*i)

Setting the value of the variable “a” to 1, we have same result as in (i).



So, the rectangular pulse in the tine domain has width = 5.
Its area under the graph must be 1. So, its height must be 1/5.

We discussed convolution of rect.
functions in class.

By the convoltuion property of Fourier transform, we know that









Figure (i) 

Figure (ii) 
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Use plotspect

Theoretical

0 2 4 6 8 10 12 14 16 18 20
0

0.5

1

Seconds

-5 -4 -3 -2 -1 0 1 2 3 4 5
0

0.5

1

1.5

Frequency [Hz]

M
ag

ni
tu

de

 

 

Use plotspect

Theoretical


