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1 library(tidyverse)
library (ggplot2)
library(tseries)

, X <- vector("double" ,1000)
U <- runif(1,-pi ,pi)

¢ X<-matrix(nrow=1000,ncol=5)

7 for(m in 1:5)

s {

9 y<-cQ)

10 for(t in 1:1000){

11 x<-cos(pi/n*t+U)

12 y<-c(y,x)

13 }

14 X[,nl<-y

5}

6 X<-data.frame(X[1:100,])

7 X%>%hggplot (mapping = aes(x,y))+

18 geom_point (mapping = aes(x=(1:100) ,y=X[,1]),color="black")+

19 geom_line (mapping = aes(x=(1:100) ,y=X[,1]),color="blue")

w X%>%hggplot (mapping = aes(x,y))+

21 geom_point (mapping = aes(x=(1:100) ,y=X[,2]),color="black")+

2 geom_line (mapping = aes(x=(1:100),y=X[,2]),color="red")

» X%>hggplot (mapping = aes(x,y))+

2 geom_point (mapping = aes(x=(1:100),y=X[,3]),color="black")+

2 geom_line (mapping = aes(x=(1:100) ,y=X[,3]),color="yellow")

% X%h>hggplot (mapping = aes(x,y))+

27 geom_point (mapping = aes(x=(1:100) ,y=X[,4]),color="black")+
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28 geom_line (mapping = aes(x=(1:100) ,y=X[,4]),color="pink")

w0 X%h>hggplot (mapping = aes(x,y))+

30 geom_point (mapping = aes(x=(1:100) ,y=X[,5]),color="black")+

3 geom_line (mapping = aes(x=(1:100) ,y=X[,5]),color="green")
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s acf(X[,1], type = "covariance")
acf(X[,2], type = "covariance")

s acf(X[,3], type = "covariance"
acf (X[,4], type = "covariance"

s acf(X[,5], type = "covariance")
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(a)

cov(x, kiyr + koyo) = E [x(k1y1 + kzyz)] —E(x)E(k1y1 + kay2)
= ki (E(xy1) = E(x1E(y1)) + k2 (E(xya) - E(xiE(y2))
= kicov(x, y1) + kacov(x, 12)
[i) H

cov(kix1 + kaxa, y) = kycov(xy, y) + kacov(xa, y)
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Vki,k, € R, cov(x, y) = E(xy) — E(x)E(y) = cov(y, x)
L cov(, ) 2 XFFRXUE AL BRI 2o

(b)
var(@X +Y) =cov(@aX + Y,aX +Y)

= a’cov(X, X) + 2acov(X,Y) + cov(Y.Y) > 0
A = 4cov(X, Y)? — 4var(X)var(Y) < 0
4 eov(X, Y))? < o%ov
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Tl idik] = DI 1Picpik] + T2y [Pichiil
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