EECS 145B - Spring 2002

Homework Set 2

Note:  For all MATLAB questions, include sufficient documentation (commands and plots).

1.  
The Convolution Theorem states that the Fourier transform of the convolution of two functions is equal to the product of their Fourier transforms.  Prove this in one dimension.
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2. 
For each pair below, use graphical convolution to find the convolution of the two signals.  Sketch the result, including numerical coordinates at key points.

    (a)





    (b)




3.  
Compute the convolution of the two discrete-time signals shown below.
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4. (a)
By hand, calculate the 3rd, 4th, and 5th terms of the discrete Fourier Transform, F(k), of the function f(n) = [0 0 1 1 1 1 0 0].

    (b)
Using MATLAB, calculate the FFT of the same function f(n).  Also calculate the inverse FFT of the FFT of f(n).

    (c)
Using MATLAB, calculate the shifted FFT such that you can display the amplitudes.  Display the amplitudes.

    (d)
Using MATLAB calculate the inverse FFT of the shifted forward FFT.  Discuss why this inverse is different from that of part b.

5. (a)  
Using MATLAB, generate a function which is a cosine wave having 7 periods in the domain N = 128 (e.g., n = 1, N-1).  Show the FFT of this waveform by plotting the amplitude.  Now shift the cosine wave using the fftshift  function.  Plot the amplitude of the result.

(b) Could you get the same result if you multiplied each term of the cosine waveform by 

(-1)N?  Try it.

6.
Using Fox+noise 1 (from the website) and Fox + Noise 2, demonstrate the following in Mathlab: 

(a) Histogram equalization of both images using 16 and 64 bins respectively. The functions used should include histeq and imhist. Display images using imagesc

(b) Manipulate the image such that all gray level values lie between 0 and 1. Then threshold the image so that the lower 20% is mapped to 0 and the rest to 1. Compare the results of doing this transformation on the two fox images.
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