
ENEL 699  Review

The Fourier Transform of a Windowed Gate Function

This document is intended to assist you in reviewing some of the prerequisite undergraduate material and also to become familiar with Matlab as a tool for studying signal processing.  You are not required to submit this work.

Consider the continuous-valued continuous-time-domain gate signal function
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where 
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 is the unit step function.  

1. Employing a uniform sample rate of at least 100 samples per second (
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), obtain the uniformly-sampled infinite-duration version 
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, of this signal in Matlab.  

In order to employ a finite number of samples within Matlab, you will need to employ a multiplicative window function 
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 to yield a finite-duration domain signal 
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 of duration 
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prior to sampling and it is suggested you use
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and 
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 be not less than 10 times the ROS of the continuous-domain signal in (1.1)

.

2. Use the Matlab DFT function to plot the magnitude DFT 
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of the sampled signal  
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3. Compare the result in 2 above with the magnitude Fourier transform 
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 (i.e. magnitude spectrum) of the original continuous-domain signal in 
(1.1)

, plotting them on the same graph with appropriate choices for the scales of  GOTOBUTTON ZEqnNum850294  \* MERGEFORMAT  and 
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4. Why does the discrete transform 
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 not lie exactly on the curve 
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 ?  How does the difference between them change as a function of 
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 and of 
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 ?  What are the engineering implications of your answers ?

5. Explain how the above answers change if the signal in (1.1)

 is delayed by 1 second.

6. Use a different type of window function in Matlab (e.g. Hanning) and explain the new results.

7. Investigate the effects (on the time-domain inverse DFT) of removing the highest coefficients of the DFT 
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.   Explain the engineering relevance and the theory of this operation.

8. How does the bandwidth of a gate signal depend on the duration (ROS) of the gate.

9. If the discontinuities of the gate function are converted to linear ramps so as to more realistically describe an actual electronic pulse, how will this effect the magnitude spectrum of the signal?
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