EEL 6545 Midterm Exam, Oct. 16, 2002. 

Open books, open notes.


                                             


1. Your final answers to this problem should be expressed as integrals, unambiguously written and suitable for an undergraduate student, who knows no statistics, to evaluate using software; but I don’t want you to carry out the final numerical evaluation. Show all details in your analysis, so I can give you partial credit.

Suppose that X(t) is a zero-mean stationary Gaussian process with power spectral density 

  SX(f) = 8/{4+(2(f)2} .

(a) What is the probability that X(4) takes a value between –1 and 1? 

(b) X(5) is measured and found to have the value 1. Now what is the probability that X(4) fell between –1 and 1? 

When you think you have finished this problem, take a careful look at your final answer. Is every term carefully defined? I can’t give you credit for post-exam explanations of what you meant to say!

2. Answer either (a) or (b):

(a) Derive (prove) the equation relating the autocorrelation, the autocovariance, and the mean for a stationary random process X(t).

(b) Prove that if a stationary random process is Gaussian and the autocovariance CX(() = 0 for ((0, then X(t) and X(t+() are independent for ((0.

3. Suppose that the pdf of X looks like
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and the pdf of Y is the same function. X and Y are independent. Plot the PDF of Z = [X+Y].

