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Let’s go back to the random walk on a graph from last time using the same graph, which is
shown above.

Problem 1. Express the following probabilities in terms powers of the transition matrix P and its
entries. Then use R to compute their values. The matrix_powers.Rmd file on the class web page
gives a quick introduction to this.

a. P(X;=5|X,=4)
b. P(X50 =5 Xu0 = 2)
c. P(X12=3|Xs=1)

3 S}
(&.) '9 P = matrix(c(@, 1/3, 0, 1/3, 1/3, 0,

4s 1/2, 0, 0, 1/2, 0, 0,
0, 0, 0, 1/2, 1/2, 0,
1/4, 1/4, 1/4, 0, 1/4, 0,
1/4, 0, 1/4, 1/4, 0, 1/4,
0, 0, 0, 0, 1, @), nrow = 6, ncol = 6, byrow = T)
1 (P %% 3)[4,5]
r P %% 10)[2,5]
2¢ P %% 8)[1,3]

®

[1] 0.2552083

F % [1] 0.2575114
l

[1] 0.1314305
3



Problem 2. Let’s go back to the random walk on a graph using the graph shown above. Suppose the
random walker starts at a random vertex according to the probability vector & = (0.1,0.2,0.05, 0.35,0.2,0.1).
By this we mean P(X, = i) = a; for each i = 1,...,6. Express the following probabilities in terms of

«and P. Then use R to compute their values. The command alpha = ¢(0.1,0.2,0.05,0.35,0.2,0.1)
will let you make a row vector.

a. P(X7=5)
b. P(Xp5=3)
. P(Xi7=3| Xo=2)
d. Challenge questions:
1. P(Xs0 = 5,X40 =2)
2. P(X12=3,X4=1,X,=3)

?
@ ( “ F )g “‘{r,}
alpha = c(0.1, 0.2, 0.05, 0.35, 0.2, 0.1)
(alpha %*% (P %A% 7))[5]
(alpha %*% (P %A% 25))[3]
P %% 8)[2,3]

O ()
> [1] 0.2483326

[1] 0.1250011
[1] 0.1208733
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