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Solution to current homework problems:  (Separate sheet)

Solution to previous homework problem: - Extension of Glenn’s solution of the alpha-square wave:


- Picture of square wave 


- Modify height to 1/alpha so area is fixed at unity [  alpha x (1/alpha) = 1  ]

- Sine-Cosine solution of the alpha-square wave

- Note that real functions have conjugate coefficients for negative indices


- Note magnitude of fourier coefficients, and their phase angles



(zero phase means no imaginary component)


- Squeeze alpha down to zero, get an “impulse train” :    |____|____|____|____|____|____|

DIGITAL SIGNALS: quantized values, quantized time (discrete samples in time)


= Convolution of impulse train with continuous signal



See pages 50, 56 in Steiglitz

Discrete samples in time = convolution of pulse train with continuous signal.



Show convolution of “spike” (delta function) with smooth function

What is aliasing?  The undersampling of frequencies higher than the Nyquist frequency, erroneously giving you lower readings at the wrong frequency (eq 1.4 , p 46 in Steiglitz)

!!-----> Show phasors simulation

- Aliasing: sample rate is less than Nyquist criterion

- Spinning single phasor, different omegas

- Pair of phasors

- same omega (same and different amplitudes)

- negative omega (same and different amplitudes)

- slightly different omegas: beat frequencies

Avoiding aliasing: Start by bandpassing the original signal so that no high frequencies are present,


below Nyquist, ½ sampling rate.  e.g., 40KHz sample should be pre-filtered to 20KHz

Cut off sides of sample.

See Lyon, page 220, pulse train sampling implies replication of signal.
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= 
duration of signal T
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=
number of samples in the interval T
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time per sample (sampling interval)
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f1 =  1/T  =
fundamental frequency of Fourier transform 

fs = 1/Ts  = 
frequency increment

fk =  k/T = k fs /N  = frequencies   f0 ,  f1 , f2 , f3   . . . fN-1 

Homework Assignment: Due 18-NOV-02, beginning of class

- Read Chapter 6 in Lyon, Chapter 8 in Steiglitz, (DFT and FFT)
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Consider the periodic ramp function which goes from 0 to 1 in the time interval of two seconds, then repeats every two seconds, that is, 

x(t) = .5 t + 2k   ;   (0 < t < =2;                  k = 0, -1, 1, -2, 2, -3, 3....) 

- Write a JFrame class which generates samples of this function, 8 samples per period, and then computes the discrete Fourier transform using the dft method of the FFT class in diffCAD  (pp 264-266 in Lyon).  Print out the values of the transform coefficients (real and imaginary parts) for all 8 sample frequencies on a JTextArea of the JFrame. (Hint, last week’s code assignment from my example in class today)   HAND IN A SCREEN SHOT OF YOUR OUTPUTS.

- Next, use the outputs above as inputs, and run the inverse method  ( idft( ) ) of the FFT class to invert the data and print it on a JTextArea of the JFrame. HAND IN A SCREEN SHOT OF YOUR OUTPUTS from this process.

Answer the following questions here:

- What is the sample time interval, Ts? ___________________

- What is the frequency interval in the transform domain, f1? ______________

- What is the frequency range in the transform domain? ______________
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HAND IN:

- This sheet with answers filled in the blanks above

- Paper listing of source code you wrote (but no diffCAD)

- The usual diskette containing 

- your CodeWarrior project file (source code including relevant diffCAD and .mcp file)

- The .doc file containing screen shots as shown on paper above

