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(@) T EX; = Ecos(m+U) = /_7; 5= cos(u + mit)du =0, F[13:

O'%(k) = COV(Xt+k,Xt) = IEXt+kXt - ]EXtJrk]EXt = ]EXt+kXt

= E[cos(U + 7t + 1tk) cos(U + 7tt)]

= / % cos(u + mt + mk) cos(u + mtt)du

T

= i / [cos(u + 2nt + 1k) + cos(mtk)] du
= %cos(nk),R eEN

(b) ARRDUIT

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

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

¢ for (i im 1:1000) {

X[i] <- cos(pix*i + U)
s}

o acf(X, type = "covariance"
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Fo(X) = lim F;(x) = / e = dx
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BERT limy e X; ~ N(O, —5).

7 1_pz

# Xo ~ N, %) H X, ~ N(0, 115) It

7 1_P2
EX,41 = pEX; + Eéeypy = 0
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var(Xiyq) = Var(PXt) +var(epy) =

library(tidyverse)
library (ggplot2)
library(tseries)
X0 <- runif (1000,0,1)
epsilon <- vector ("double",100)
Xt <- vector("double",100)
X <- tibble(c(1:101))
for (i in 1:1000) {
for (j in 2:101) {
Xt [1] = XO0[il
epsilon[j] = rnorm(1,0,1)
Xt[j] = 0.8xXt[j-1]+epsilon[j]
}
X[i] = Xt
}
Xlab <- str_c("X",seq(0,100,10))
for (k in 0:10) {
hist (t(X[10xk+1,]),freq = FALSE,xlab = Xlabl[k+1],
main = str_c("Histogram of ",Xlab[k+1]))
curve (dnorm(x,0,100/36) ,add = T,col = "red")
}
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