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Problem 1. A mouse is placed in the maze below, starting in room A. A (humanc) trap is
placed in room F and a piece of cheese is placed in room I. From each room, the mouse moves
to an adjacent room through an open door, choosing from available doors with equal probability.
‘What is the probability the mouse finds the cheese before the trap? Note that the R command
solve(eye(7)-Q) can be used to compute (I — Q)" when I and Q are 7 x 7 matrices.

A B c
D E F
G H I

“ir}
Q = matrix(c(0, 1/2, 0, 1/2, 0, 0, 0,
1/3, 0, 1/3, 0, 1/3, 0, 0,
e, 1/2, 0, 0, 0, 0, 0,
1/2, 0, 0, 0, 0, 1/2, 0,
0, 1/3, 0, 0, 0, 0, 1/3,
9,0,0,1,0,0,0,
@, 0, 0, 0, 1/2, 0, 0), nrow = 7, ncol = 7, byrow = T)
colnames(Q) = c("A", "B", "C", "D", "E", " "H")
rownames(Q) - colnames(Q)
R = matrix(c(@, 0,
9, o,
1/2, o,
9, 0,
1/3, o,
9, 0,
@, 1/2), nrow = 7, ncol = 2, byrow = T)
rownames(R) = colnames(Q)
colnames(R) = c("F", "I")
# solve(eye(7) - Q) %*% R # full matrix of absorption probabilities
(solveCeye(?) - Q) %*% R)["A", "I"] # probability of absorption at I, given starting at A

[1] 0.1818182



