Solution 5

1. Solution: E[X(t)]=E[V]=1/2
R(t+7,t) = E[X (t+7)X(t)] = E[V?]=1/3
Therefore, X(t) is stationary.

However, Average[ X (t,s)] =Tlim %J'_TTth =V = E[X(1)]

X(t) is not ergodic. Actually, when sample X (t) is a constant, it cannot go through all

the value between 0 and 1.

2. Solution:
(1) The transition probability fromm, to m, : z;; (m;,m,) = P(X(m,) =i, |X(ml) =i);
The transition probability fromm, to m,: 7z, (m;,m,) = P(X(m,) = i3|X(ml) =1i);
The transition probability fromm, to m,: 7z, ; (m;,m,) = P(X(m;) = i3|x(m2) =1,);
2)
;. (M, my) = P(X (my) = iy | X (m,) =1i,)

=2 P(X(m;) =iy, X (m,) =i, | X (M) =§y)
= 2 {POX (M) =i [X (M) =i, X (M,) =1,)P(X (m,) =iy | X () =)}

= Z{P(X(ms) =i,|X(m,) =i,)P(X(M,) =i, |X (M) =1i,)}

= Z i, (m, m, )”i2i3 (m,, m,)
i

3. Solution:
1)
P(Y(n)=k)= P[Zn: X (i) = k] = P[there are k ones among X (1), X (2)...X (n)]
K kn-k _ n! K n—k
=C,pg"" = k!(n_k)!p q

2)
7, (k,k +5) = P[Y (k +5) = j|Y (k) =]

= P[Y(k)+iX(k+i)= iy (k) =il
- P[ix(k+i)= =iy (k) =i]
=P[_Zsj><(k+i)= j—il

_ferte (i-Defos]
0 , otherwise

4. Solution: According >’ p; =Y p(x, = j|x,, =i)=1, p, =0.3.
j f

7(2)=7(0)-P* = (0.5,0.5)( ! O'3J =(0.725,0.725)

0.
08 0.2

7(3)=7(0)-P° = (0.5,0.5)(2'; g;j =(0.728,0.272)



