2007년 가을학기 확률변수및확률과정의기초 중간고사

교수: 최성현

10월 30일 (화) 오전 8시30분~10시15분
총 6개 문제, 100점 만점

1. (10점, 각 5점씩) Correct the following statement. (무엇이 틀렸는지 간단하게 설명만 하기 바랍니다.)
(a) A Poisson random variable X with pdf 
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 represents the number of events that occur in one time unit when the time between events is exponentially distributed with mean 
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(b) The exponential random variable is the only random variable with the memoryless property.

2. (15점, 각 5점씩) Prove the followings:

(a) X is a uniformly distributed random variable. Prove that P[X is rational] = 0.

(b) If two random variables X and Y are independent, they are uncorrelated.

(c) If two jointly Gaussian random variables X and Y are uncorrelated, they are independent. Hint: the joint pdf of two jointly Gaussian random variables is given below. 
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3.  (35점, 각 5점씩, (f)은 10점) Random variables X and Y have the joint pdf given by
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(a) Compute the constant c.

(b) Compute the marginal pdf 
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(c) Compute the conditional pdf 
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(d) Compute 
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(e) Let 
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(f) Let 
[image: image14.wmf]ZXY

=

. Derive pdf of 
[image: image15.wmf]Z

.

4. (15점) A runlength coder segments a binary information sequence into strings that consist of either a “run” of k “zeros” punctuated by a “one”, for k = 0, ..., m-1, or a string of m “zeros.” The m=3 case is 

	String
	Runlength k

	1
	0

	01
	1

	001
	2

	000
	3


Supposed that the information sequence is produced by a sequence of independent Bernoulli trials with P[“one”] = P[success] = p.

(a) (10점) Find the probability of runlength k for a given m. 

(b) (5점) Confirm that the sum of the probabilities for all k is equal to one.  

5. (15점) Consider a Cauchy random variable X with pdf 
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(a) (10점) Show that the characteristic function for X is 
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(b) (5점) Using the moment theorem of the characteristic function, show that 
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 does not exist. 

6. (10점) n independent random variables 
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When 
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