
CSE 518 - Artificial Intelligence

Homework

Instructor: Shashi Prabh

Chapter 4. Search in complex environment

4.1 Give the name of the algorithm that results from each of the following special cases:

a. Local beam search with k = 1.

b. Local beam search with one initial state and no limit on the number of states retained.

c. Simulated annealing with T = 0 at all times (and omitting the termination test).

d. Simulated annealing with T = ∞ at all times.

e. Genetic algorithm with population size N = 1.

4.2 Section 4.4 introduces belief states to solve sensorless search problems. A sequence of actions solves

a sensorless problem if it maps every physical state in the initial belief state b to a goal state. Suppose the

agent knows h∗(s), the true optimal cost of solving the physical state s in the fully observable problem,

for every state s in b. Find an admissible heuristic h(b) for the sensorless problem in terms of these costs,

and prove its admissibilty. Comment on the accuracy of this heuristic on the sensorless vacuum problem

(Figure 4.13). How well does A
∗
perform?

4.3 This exercise explores subset–superset relations between belief states in sensorless or partially ob-

servable environments.

a. Prove that if an action sequence is a solution for a belief state b, it is also a solution for any subset

of b. Can anything be said about supersets of b?

b. Explain in detail how to modify graph search for sensorless problems to take advantage of your

answers in (a).

c. Explain in detail how to modify and–or search for partially observable problems, beyond the mod-

ifications you describe in (b).

4.4 Consider the sensorless version of the erratic vacuum world. Draw the belief-state space reachable

from the initial belief state {1, 2, 3, 4, 5, 6, 7, 8}, and explain why the problem is unsolvable.

4.5 Suppose that an agent is in a 3× 3 maze environment like the one shown in Figure 1. The agent

knows that its initial location is (1,1), that the goal is at (3,3), and that the actions Up, Down , Left , Right
have their usual effects unless blocked by a wall. The agent does not know where the internal walls are. In

any given state, the agent perceives the set of legal actions; it can also tell whether the state is one it has

visited before.
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a. Explain how this online search problem can be viewed as an offline search in belief-state space, where

the initial belief state includes all possible environment configurations. How large is the initial belief

state? How large is the space of belief states?

b. How many distinct percepts are possible in the initial state?

c. Describe the first few branches of a contingency plan for this problem. How large (roughly) is the

complete plan?

Notice that this contingency plan is a solution for every possible environment fitting the given description.

Therefore, interleaving of search and execution is not strictly necessary even in unknown environments.

Figure 1: Exercise 4.5

2


