Homework 08_10 (Due: 6/2) _ 점수배점[50점] _ final solution
1. [14점]Consider the following moving average processes:
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(1) [2점]Flip a coin 10 times to obtain a realization of a Bernoulli random process 
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. Find the resulting realizations of 
[image: image3.wmf]n

Y

 and 
[image: image4.wmf]n

Z

.

(2) Find the mean[2점], variance[2점], and covariance[4점] of 
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 if 
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 is a Bernoulli random process. Are the sample means of 
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 and 
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 in part (1) close to their respective means?

(3) [4점]Find the PDF of 
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 and 
[image: image11.wmf]n

Z

 if the 
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 are an iid sequence of zero-mean, unit-variance Gaussian random variables.

2. [12점]Messages arrive at a computer from two telephone lines according to independent Poisson processes of rates 
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 and 
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, respectively.

(1) [3점]Find the probability that a message arrives first on line 1.

(2) [3점]Find the PDF for the time until a message arrives on either line.

(3) [3점]Find the PMF for 
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, the total number of messages that arrive in an interval of length t.

(4) [3점]Generalize the result of part (3) for the “merging” of k independent Poisson processes of rates 
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3. [5점]Text Problem 10.6.3.

4. [9점]Let 
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, where 
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 is the Brownian motion process.

(1) [4점]Find the PDF of 
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.

(2) [5점]Find the expected value and autocovariance of 
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5. [10점]Text Problem 10.13.3.

Code 있으면 :  4점

Code 설명 :  4점

기본점수 :  2점
1번 solution
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2번 solution
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[image: image27.png](1) Find the probability that a message arrives first on line 1.
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[image: image28.png](2) Find the PDF for the fime unfil a message arrives on cither line.
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[image: image29.png](3) Find the PMF for N(7). the total number of messages that arrive in an
interval of length 1.
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3번 solution

4번 solution
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5번 solution

Matlab code

t=zeros(1,600);   % 1분당 rate 행렬 생성

mt=zeros(1,600);  % 10.13.2의 M함수

for i=1:600

    x=size(arrivals(100,1));  %평균 rate 100, time interval 1인 poisson rv 개수 저장

    t(i)=x(1);

end

for j=1:600

    for k=1:j

        mt(j)=t(k)+mt(j);     %평균 내어 Mt 구하기

    end

    mt(j)=mt(j)/j;

end

plot(mt)
function s=arrivals(u,T)  % poisson rv도착 시간 구하는 함수

n=poissrnd(u*T);       % poisson rv u*t만큼 생성

s=sort(T*rand(n,1));   % sorting 하기
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그래프 결과로부터 시간이 지날수록 100에 수렴한다.
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