
Details of the wumpus world calculations
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Figure 13.5 FILES: figures/wumpus-stuck.eps (Tue Nov 3 16:24:12 2009) figures/wumpus-
variables.eps (Tue Nov 3 16:24:13 2009).(a) After finding a breeze in both [1,2] and [2,1], the
agent is stuck—there is no safe place to explore. (b) Division of the squares intoKnown, Frontier ,
andOther , for a query about [1,3].

We know the following facts (evidence): b = ¬b1,1 ∧ b1,2 ∧ b2,1 known = ¬p1,1 ∧¬p1,2 ∧¬p2,1
P(P1,3| known, b) = α′ P(P1,3)

∑
frontier P( b | known, P1,3, frontier) P(frontier)

First, compute with P1,3 = true:

Compute the sum over the frontier:

P(b | known, P1,3, P2,2, P3,1) P(P2,2, P3,1) = 1 × 0.2 × 0.2 = 0.04
P(b | known, P1,3, ¬P2,2, P3,1) P(¬P2,2, P3,1) = 1 × 0.8 × 0.2 = 0.16
P(b | known, P1,3, P2,2, ¬P3,1) P(P2,2, ¬P3,1) = 1 × 0.2 × 0.8 = 0.16
P(b | known, P1,3, ¬P2,2, ¬P3,1) P(¬P2,2, ¬P3,1) = 0 × 0.8 × 0.8 = 0.00

The sum is: 0.04 + 0.16 + 0.16 + 0.00 = 0.36. P(P1,3) = 0.2, therefore:

P(P1,3)
∑

frontier P( b | known, P1,3, frontier) P(frontier) = 0.2 × 0.36 = 0.072.

Then, compute with P1,3 = false:

Compute the sum over the frontier:

P(b | known, ¬P1,3, P2,2, P3,1) P(P2,2, P3,1) = 1 × 0.2 × 0.2 = 0.04
P(b | known, ¬P1,3, ¬P2,2, P3,1) P(¬P2,2, P3,1) = 0 × 0.8 × 0.2 = 0.00
P(b | known, ¬P1,3, P2,2, ¬P3,1) P(P2,2, ¬P3,1) = 1 × 0.2 × 0.8 = 0.16
P(b | known, ¬P1,3, ¬P2,2, ¬P3,1) P(¬P2,2, ¬P3,1) = 0 × 0.8 × 0.8 = 0.00

The sum is: 0.04 + 0.00 + 0.16 + 0.00 = 0.20. P(¬P1,3) = 0.8, therefore:

P(P1,3)
∑

frontier P( b | known, P1,3, frontier) P(frontier) = 0.8 × 0.20 = 0.16.

P (P1,3| known, b) = α′ < 0.072, 0.16 > = < 0.072
0.072+0.16

, 0.16
0.072+0.16

>=< 0.31, 0.69 >

P(P1,3| known, b) = 0.31 (= P(P3,1| known, b) by symmetry)


