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EXACT INFERENCE 
IN BAYESIAN NETWORKS
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Wumpus World (Ch. 7)

Prof. Songhwai Oh Intelligent Systems - Fall 2019 3

Performance measure:
• +1000: climb out of the cave with the gold
• -1000: fall into a pit or eaten by the wumpus
• -1: each action taken
• -10: using up the arrow
Environment:
• Locations of gold and wumpus are chosen randomly
• A square has a pit with probability 0.2
Actuators:
• Moves: Forward, Turn Left, Turn Right
• Agent dies if it enters a square with a pit or a live wumpus
• Grab: to pick up the gold
• Shoot: to fire an arrow (continues until it hits a wall), only one arrow is available
• Climb: to climb out of the cave
Sensors:
• Stench: in a square adjacent from the wumpus 
• Breeze: in a square adjacent from a pit
• Glitter: in the square where the gold is
• Bump: when an agent walks into a wall
• Scream: when the wumpus is killed



Wumpus World: Probabilistic Inference
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Probability Inference
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Inference by Enumeration
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For n Boolean variables, the time complexity is O(2n). 



Variable Elimination Algorithm
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point-wise product
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Example:

• The size of a factor is determined by the ordering of variables.
• Determining the optimal ordering is NP-hard


