
Nondeterministic Search Study Guide

 Artificial Intelligence

1 Belief State Search

1. Define belief state.

Solution: An agent’s belief state is a set of states that the agent believes is possible. For example, 
if Results(1, Suck) = {5, 7} and the agent executes Suck in State 1, then the agent’s belief state is 
{5, 7}.

2. What form does the solution (sequence of actions that leads to a goal state) to an environment with 
nondeterministic actions take?

Solution: A conditional/contingency plan.

3. Is it possible to find a solution to a problem in a sensorless environment?

Solution: Yes. Even if the environment is nondeterministic, as long as the environment is known, 
e.g., agent has a map, then the environment can be coerced into a goal state by taking actions that 
successively eliminiate non-goal states from the agent’s belief states.

4. Describe the three-step state estimation procedure used by agents in partially observable environments.

Solution:

• The prediction stage computes the belief state resulting from the action, Result(b,a). Because 
this is a prediction, we use the notation b̂ = Result(b, a), where the hat over the b means 
”estimated,” and we also use Predict(b,a) as a synonym for Result(b,a). Remember, a belief 
state is a set of states.

b̂ = Result(b, a) = Predict(b, a)

• The possible percepts stage computes the set of percepts that could be observed in the 
predicted belief state, that is, the set of percepts that could produce the predicted belief state 
(using the letter o for observation):

PossiblePercepts(b̂) = {o : o = Percept(s) and s ∈ b̂}

• The update stage computes, for each possible percept, the belief state that would result from 
the percept. The updated belief state bo is the set of states in b that could have produced the 
percept:

bo = Update(b̂, o) = {s : o = Percept(s) and s ∈ b̂}
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