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Problem 1. Like in our last worksheet, a mouse is placed in the maze below, starting in room A.
The trap is placed in room F and the piece of cheese is placed in room I. The nearest neighbor
random walk dynamic from room to room remains. What is the expected number of times the
mouse visits room A before it either finds the cheese or gets trapped? Room B? What is the
expected number steps (ie. rooms visited, counting repitition) before the mouse either finds the

cheese or gets trapped?
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Problem 2. A biased coin with heads probability 2/3 is repeatedly flipped. Find the expected
number of flips made until the pattern HTHTH first appears.
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Q = matrix(c(e, 1/2, 0, 1/2, 0, 0, 0,
13, 0, 1/3, 0, 1/3, 0, 0,
0, 1/2, 0, 0, 0, 0, 0,
12, 0, 0, 0, 0, 1/2, 0,
0, 1/3, 0, 0, 0, 0, 1/3,
0,0,0,1,0,0,0,
0,0, 0,0, 1/2, 0, 0), nrow
colnames(Q) = c("A", "B", "C", "D", "E", "G",
rownames(Q) = colnames(Q)
R = matrix(c(e, 0,
0, 0,

7, ncol = 7, byrow = T)

e, o,
@, 1/2), nrow = 7, ncol = 2, byrow = T)
rownames(R) = colnames(Q)
colnames(R) = c("F", "I")
solveCeye(7) - Q|
solveCeye(7) - Q["
sun(solve(eye(?) - Q)

F
# sum over the Ath row of (I-Q)AC-1)

[1] 3.818182
[1] 2.727273
[1] 14.63636

## Problem 2

T {r}

Q = matrix(c(1/3, 2/3, 0, 0, O,
e, 2/3, 1/3, 0, 0,
1/3, o, 0, 2/3, o,
e, 2/3, 0, 0, 1/3,

1/3, @, 0, 0, @), nrow = 5, ncol = 5, byrow
HT, "HTH", "HTHT")

colnames(Q) = c("empty",
rownames(Q) = colnames(Q)
sum(solve(eye(5)-Q)["empty" ,])I

[1] 38.625
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« 38.62¢.

F_AA gives expected number of visits to A before absorption given X_(
AB gives expected number of visits to B before absorption given X_
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