2007년 가을학기 확률변수및확률과정의기초 기말고사

교수: 최성현

12월 13일 (목) 오전 8시30분~10시15분
총 x개 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 airplan landing OR taking off.

A. (5 points) Compute the prob. of exactly 2 landings and 2 takeoffs in the next 2 min.
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 계산 실수 3점 감점
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.)
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계산 실수 3점 감점
C. (5 points) Compute the pdf for the time in minutes until 5 planes take off.
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Erlang distribution을 따른다는 언급을 한 경우 3점
D. (10 points) Compute the CDF for the second landing time in minutes when there were two landings during [0 min., 1 min.].
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Independent increments, stationary increment 특징을 이용한 경우 3점
계산 실수 3점 감점
2. (10 points, 5 points each) The wide sense stationary random process 
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 has zero expected value and autocorrelation function 
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A. Derive the power spectral density function of 
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계산 실수 3점 감점

B. What is the average power of 
[image: image9.wmf]n
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적분식을 직접 계산한 경우에도 점수 인정
3. (10 points) Prove that a 3rd-order stationary independent random process is strict sense stationary. 

3rd order stationary 이므로 1st order stationary
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따라서 3rd order stationary 는 strict sense stationary 이다
3rd 혹은 1st order stationary 정의식 쓰면 3점, independent 조건을 써서 joint pdf를 product형태로 바꾸면 3점, 1st order stationary를 이용해 증명을 완료하면 4점
4. (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 airplan 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.].

5. (10 points, 5 points each) The wide sense stationary random process 
[image: image12.wmf]n
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 has zero expected value and autocorrelation function 
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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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6. (10 points) Prove that a 3rd-order stationary independent random process is strict sense stationary. 

Ans. 3rd order stationary --> 1st order stationary --> identically distributed (id)



Independent + id = iid --> stationary. 

7. (25 points, 5 points each) Random variables X and Y have joint pdf 
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A. Compute the constant c. (Hints: 
[image: image17.wmf]2
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 and polar coordinates.)
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Polar coordinate 로 고친 식이 맞으면 2점, 답 맞으면 3점
B. Compute the conditional pdf 
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 맞으면 3점, 그림 둘중한개 그리고 맞으면 2점
C. Compute the conditional mean 
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두 값 중 한 개 맞으면 3점, 다 맞추면 5점
D. Let A = upper right quadrant (4분면) of the circle  
[image: image28.wmf]22
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. Compute Pr[A]. (Hint: symmetry) 
각 4개의 사분면은, 다 symmetry하므로, Pr[A]=1/4
E. Compute the conditional pdf 
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값이 맞으면 3점, 범위가 맞으면 2점,
8. (10 points) Let 
[image: image31.wmf]n
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 be the sample mean of n iid random variables 
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(independent 이므로)
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(identical 이므로)
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각 단 줄 별(sample mean/independent/identical) 2점씩, 최종 결과 4점
9. (10 points) Let 
[image: image39.wmf]()

()()

tT

XteutT

--

=-

 be an exponential pulse with a random delay T. The delay T has a pdf 
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이므로, 
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그래프를 통해 pdf의 범위를 나누어 푼다는 것을 제시하면 3점, CDF 관계식을 정의하면 2점, T와 X(t)의 관계식 쓰면 2점, 답을 맞으면 3점
10.  (10 points) The transformation 
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 normalizes and uncorrelates 
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Sol1) linear transformation 일 때, 
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을 만족한다. 따라서, 
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Linear transformation일 때, covariance의 관계식을 쓰면 5점, 값을 정확히 구하면 5점
Sol2)
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따라서, 
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그리고,
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따라서,


[image: image59.wmf]512

1229

X

K

-

éù

=

êú

-

ëû


Covariance matrix의 각 값당 2점, 모두 맞히면 10점
� EMBED Equation.DSMT4  ���
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