ECE 366 Fall 2008

MATLAB Mini-Project

Due 10/17/2008

· Office Hours for the Instructor: 3:30-5:00 pm Monday and Wednesday in 2210 EB. If you cannot make either of these times, send an e-mail to make an appointment.
· Office Hours for the Grader: 1:00-3:00 pm Monday and 2:00-5:00 pm Thursday in 2226 EB.
· Include all of your MATLAB code, plots and printouts.
1. [50] Consider the periodic signal shown in Figure P6.1-1 (d).

a) [8] Find the exponential Fourier series coefficients for this signal analytically.

b) [8] Plot the frequency spectrum (both amplitude and phase spectra) using MATLAB for 
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 using the stem function. You will use the abs and angle functions in MATLAB to find the magnitude and the phase.

c) [8] Find the trigonometric Fourier series coefficients and show that x(t) can expressed in the form, 
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d) [12] Define the N-term partial-sum approximation to x(t) as 
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. Write a MATLAB function that will compute this N term approximation using the for loop. Plot your results for N=1,3,7,29, and 99 over one period of the signal, 
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. Compute the mean square error between x(t) and 
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 for these values of N.

e) [8] Parseval’s theorem states that the power of a periodic signal can be computed from its Fourier series coefficients as 
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. Approximate this sum using the first 100 terms, i.e. 
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. To what value does this sum converge? Use Parseval’s Theorem to calculate a closed-form answer in the time domain.

f) [6] To observe how quickly the power estimate converges, plot the estimate of the signal power as a function of the number of terms used in the sum. You may use the function cumsum to create a vector of the partial sum.

2. [50] Assume that the periodic signal in question 1 is the input to a RC circuit, where x(t) is the input voltage, and y(t) is the voltage across the capacitor. 

a) [6] Define the input-output relationship for this circuit using a first order differential equation.

b) [6] Find the transfer function, H(s) for this system.

c) [8] Assume that RC=0.1. Use the following MATLAB commands for generating the magnitude and phase response of the system (
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>> RC=0.1;

>>w =0:1:100;

>>H= % plug in the expression for your 
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;

>>magH=abs(H);

>>angH=angle(H)*180/pi;

Plot the magnitude and the phase plots in the same figure and determine what type of filter this system corresponds to.

d) [12] Assuming x(t) is the input to this system, find an expression for y(t) in the form 
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. In particular, find expressions for 
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 in terms of 
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e) [18] Using your result from part (d), plot the N-term approximation to the summation for y(t) for N=1, 3, 7, and 29 using MATLAB. Hint: You need to evaluate 
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 for every harmonic. Discuss the effect of N on the output.

Hint: You can use the polyval function to do this or define a vector w over the range of values that you want to evaluate 
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 over and define H as another vector defined in the same range. 
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