
6.6 MATLAB Laboratory Experiments on Convolution
Purpose: In this section we design two experimentsdealing with continuous-and
discrete-timeconvolutionsandtheir applicationsto linear continuous-anddiscrete-time
dynamic systems. The purposeof the first experimentis to presentthe convolution
operator,andto demonstratesomeof its propertiesin bothcontinuous-anddiscrete-time
domains.By writing andmodifying thecorrespondingMATLAB programs,studentswill
mastereverystepof the convolutionprocess.In the secondexperiment,the convolution
method will be used to determinethe zero-stateresponsesof both continuous-and
discrete-timelinear dynamic systemsby using the famousformula that statesthat the
response of a linear system at rest due to an arbitrary input is the convolution of that
input with the system impulse response.

6.6.1. Convolution of Signals
In this experiment,studentsmust verify the commutativityand distributivity properties
of continuous-and discrete-timeconvolutions.

Part 1. Continuous-Time Signals
The convolutionof two signalsis definedby
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Considerthe continuous-timesignals
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Write a MATLAB program to perform and verify the continuous-timeconvolution
commutativity and associativityproperties:
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While writing the programyou mustdiscretizethe convolutionintegralgiven in (6.30);
that is the integral in (6.30)must be approximatedby a finite sumof the form
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Take QSRUTWVYX , plot the resultsobtained,and commenton the durationsof the signals
obtainedthroughtheconvolutionprocedure.Observethatthecommutativityanddistribu-
tivity propertieshold for theapproximatecontinuous-timeconvolution,andconcludethat
when Q.Z[T thesepropertiesalso hold for the convolutionintegral (6.30).

Part 2. Discrete-Time Signals
In the discrete-timedomain,the convolutionof two signalsis definedby
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Considerthe discrete-timesignals
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Write a MATLAB programto perform the operationsdefinedin (6.17–18). Plot the
resultsobtainedand commenton the convolutionsignaldurations.

Verify the resultsby using the MATLAB function conv.

Hint: Usethe MATLAB programgiven in Section6.5 andwrite its modifications.
The programcan be used for calculating both the continuous-timeand discrete-time
convolutions.Notethatyou mustplot theconvolutionresultsobtainedin thepropertime
intervals. Use plot(t,fapr) with t=t1+t2:T:T1+T2, where
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definethe durationintervalsof the signalsbeing convolved.

SUPPLEMENT:

1) Commutativity
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2) Distributivity
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