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PROBLEM NO. 1:  Show the following properties of the Fourier transform for real signals:





Dr. Picone, this is the best proof I could come up with.  I know I could have just looked at somebody else’s, but I wanted to do this on my own.  I wanted to see how much I understood the material.  The following proof made a lot of sense to me and made me understand even and odd functions.





|X(f)| = |X(-f)|


((f)=-((-f)





Referencing from Advanced Engineering Mathematics (pp.280-282) the following derivations occur in order prove the above problem.


� EMBED Equation.2  ���


			


e+ju = cos u + j sin u					        Using Euler’s Theorem.


� EMBED Equation.2  ���


We can break this up into two integrals.


� EMBED Equation.2  ���


Now sin((s-t) is an odd function of (.  Therefore, the second integral vanishes because of the (-integration from -( to (.  Therefore, the following trigonometric representation occurs.


� EMBED Equation.2  ���


Since the integrand is an even function of (, we need to perform the (-integration only between 0 and (, that is, if we multiply the result by 2.  This gives us :


� EMBED Equation.2  ���


If f(t) is either an odd function or an even function, further simplifications are possible.  Therefore, the following results:


� EMBED Equation.2  ���


and now we will write the inner integral as the sums of integrals over (-(,0) and (0, ().  Therefore, the following occurs:
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2 a&b con’t)





� EMBED Equation.2  ���


Next we make the following substitution





	s=-z		ds=-dz





in the integrals from -( to 0.


� EMBED Equation.2  ���





Now, if X(S) is an even function, so that X(-S)=X(S), the first integral become identical with the second when the minus sign attached to dz is used to reverse the order of the limits on the inner integral.  Similarly, the third and fourth integrals turn out to be negative of each other.  Therefore we have:





� EMBED Equation.2  ���





If X(S) is an odd function, so that -((-s)= ((s), then the first and second integrals cancel each other and then the third and fourth integrals combine giving the following equation:





� EMBED Equation.2  ���
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PROBLEM NO. 2:  For the following two signals:





	


�Plot the magnitude spectrum of x(t): 


��


��


��


�������








�����











�������������������


�


������


� EMBED Equation.2  ����
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2 con’t)





Plot the magnitude spectrum of y(t):








� EMBED Equation.2  ���


With the sinc function equaling to sin2(f/2(f the student substituted  frequency values into the formula and the following spectrum was derived:
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c)  Compare and contrast these plots (note that you can answer this question without getting the correct answers for (a) and (b). 





From the above spectrums, we see the contrast between the two plots as one having a wider spectrum and one having a narrower spectrum.  Looking at magnitude spectrum for part (b), the spectrum is narrow because it is divided by 2.  Whereas, the magnitude spectrum for part (a), the spectrum is wider by a multiple of 2.  There is also change in the amplitudes as one can see from the above plots.  From notes in class we know that the sharper the pulse the wider the frequency spectrum.  This coincides with the scale change theorem and the duality theorem.  The time delay and phase shift are the same.  The time delay only affects the phase and not the magnitude.  From the time delay theorem, systems shifted in time have the same magnitude plots but different phase plots.
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PROBLEM NO. 3:  For the following system,








� EMBED MSDraw.1.01  ��� 





Find X(s):





From the above system we know that time delay is a factor and that the delay theorem will have to used:





� EMBED Equation.2  ���


Using integration by parts, the following was derived:


	u=t			dv=e-stdt


	du=dt			v=-e-st/s





� EMBED Equation.2  ���
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3 con’t)





Find Y(s):





In order to solve for Y(s) we need to find H(s) and then multiply with X(s) in order to find Y(s).  Therefore:





y(t) = x(t)*h(t)			Convolution in the time domain.


Y(s) = X
