2007년 가을학기 확률변수및확률과정의기초 기말고사

교수: 최성현

12월 13일 (목) 오전 8시30분~10시15분
총 7개 문제, 100점 만점

1. (25 points) Airplane landings and takeoffs at an airport are modeled as independent Poisson processes with average arrival rates of 3 landings/min, and 2 takeoffs/min. An “operation” is an airplane landing OR taking off.
A. (5 points) Compute the prob. of exactly 2 landings and 2 takeoffs in the next 2 min.

B. (5 points) Compute the prob. of exactly 4 operations in the next 2 min. (Hint: the sum of Poisson processes is also a Poisson process.)
C. (5 points) Compute the pdf for the time in minutes until 5 planes take off.

D. (10 points) Compute the CDF for the second landing time in minutes when there were two landings during [0 min., 1 min.].

2. (10 points, 5 points each) The wide sense stationary random process 
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A. Derive the power spectral density function of 
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B. What is the average power of 
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3. (10 points) Prove that a 3rd-order stationary independent random process is strict sense stationary. 

4. (25 points, 5 points each) Random variables X and Y have joint pdf 
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A. Compute the constant c. (Hints: 
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 and polar coordinates.)

B. Compute the conditional pdf 
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C. Compute the conditional mean 
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D. Let A = upper right quadrant (4분면) of the circle  
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. Compute Pr[A]. (Hint: symmetry) 
E. Compute the conditional pdf 
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5. (10 points) Let 
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 be the sample mean of n iid random variables 
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 in terms of the characteristic function of 
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6. (10 points) Let 
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 be an exponential pulse with a random delay T. The delay T has a pdf 
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7. (10 points) The transformation 
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 normalizes and uncorrelates 
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