Homework 08_5_Solution (Due: 4/7)
1. X is an Erlang 
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(1) Show that 
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(2) What is 
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2. In a certain “junior” Olympics, javelin throw distances are well approximated by a Gaussian distribution for which 
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. In a qualifying round, contestants must throw farther than 26m to qualify. In the main event the record throw is 42m.

(1) What is the probability of being disqualified in the qualifying round?

(2) In the main event what is the probability the record will be broken?

3. Let X be a random variable with CDF
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(1) Find 
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(2) Find 
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4. The voltage X across a 
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 register is a uniform random variable with parameters -1 and 1. The instantaneous power is 
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5. Text Problem 3.9.6.
HW 5의 1번 문제 풀이
1. (1) Erlang random variable의 PDF는 다음과 같이 정의된다.
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여기서 E[x]는
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위 식에서 
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 이므로 (Erlang random variable의 pdf의 합)
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또한 E[x2]은 
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여기서도 
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(2)

식 (1), (2) 에서 VAR[X]는 다음과 같다.
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(2) E[X] = 1 이므로 위에서 
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의 결과를 이용하면 λ = 2 이므로 n=2 이다. 

따라서 pdf는 다음과 같이 정의된다.
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일 확률은 다음과 같이 계산된다
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위 적분은 부분적분을 통해서 간단히 계산되며 다음과 같다
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HW 5의 2번 문제 풀이
a) 창던지기 종목에서 Qualifying round를 통과하기 위해서는 26m를 초과해서 창을 던져야 한다. 문제에서 선수들이 던진 창이 날아간 거리는 평균인 30m이고 표준편차가 5m인 Gaussian 분포를 갖는다고 가정했기 때문에 Qualifying round를 통과하지 못할 확률 다음과 같다. 
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b) 최고 기록이 42m로 주어졌으며, 이 기록이 깨질 확률은 다음과 같다.
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따라서 최고 기록이 깨질 확률은 0.82% 이다.
HW 5의 3번 문제 풀이
Let X be a random variable with CDF
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그림 1. 
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Find 
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HW 5의 4번 문제 풀이
4. The voltage X across a 
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 register is a uniform random variable with parameters -1 and 1. The instantaneous power is 
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Since 
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Hence, the CDF of Y is
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(3)

By taking the derivative of the CDF, we obtain the PDF
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HW 5의 5번 문제 풀이
#3.9.6. 
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임을 Exponential, Gaussian r.v. 에 대하여 보이라.
[결과 제시]
(1) Exponential (
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n=100 case
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n=10000 case
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n=1000000 case


(2) Gaussian (3,1)
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n=100 case
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n=10000 case
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n=1000000 case


[결론] 
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