Artificial Intelligence

Spring 2005
Homework #1

(1) In class, we discussed the following properties of task environments:

(i) fully observable versus partially observable

(ii) deterministic versus stochastic (or strategic)

(iii) episodic versus sequential

(iv) static versus dynamic (or semi-dynamic)

(v) discrete versus continuous

(vi) single agent versus multi-agent

Consider AI agents for the following task environments and, for each, discuss to which of the above categories each belongs (explain any answers that are not obvious).

Also state whether an intelligent agent would base its decisions on only the current percept or the entire percept history (explain your answer).

(a) An automatic translation system (a system that translates a text document from one human language to another, e.g. Spanish to English)
(b) Hit Song Science (discussed in class, this product is used by the recording industry to predict whether or not a song is likely to become a hit)
(c) A robot to be entered on BattleBots (a television show in which contestants build robots that fight each other; the rules impose a variety of constraints)
(d) A program that plays FreeCell (a variety of solitaire in which every card is visible from the beginning of the game)
(2) R&N Problem 3.8
For parts c, d, and e, assume that there is a single goal state with a high number.

Note: the depth of the root is 0, and a node is visited when it is expanded.

(3) R&N Problem 3.17
For part b, consider trees with finite and infinite depths and graphs with finite and infinite graphs as four separate cases.
(4) Consider this version of the Three Jugs Problem:

Two friends have three jugs of three different sizes; specifically, an eight quart jug, a five quart jug, and a three quart jug.  The eight quart jug is filled with water and the other two are empty.  They have nothing else to work with.  The want to divide the water evenly (i.e. they want to each have four quarts of water).

To solve this problem using an AI search agent, assume that the agent can pour the water from any non-empty jug into any other that is not already full until the source jug is empty or the destination jug is full.

The path cost is the number of steps to get from the initial state to the current state.

A state can be formally represented by specifying the current volume and capacity of each jug; e.g. the initial state can be represented as:

8/8, 0/5, 0/3
and the goal state can be represented as:

4/8, 4/5, 0/3
(a) Consider the state-space to be a tree (i.e. do not detect repeated states); what is the maximum branching factor of the tree?  What is the depth of the tree?

(b) Consider the uninformed searches BFS, DFS, and iterative deepening; which are complete and which are optimal?
(c) Draw the first three levels (including the root, the nodes at depth 1, and the nodes at depth 2) of the state space tree.

(d) Might it be better to consider the state-space to be a graph (i.e. to detect repeated states)?  Explain your answer.
(e) Solve the problem and show your solution (i.e. show a path from the initial state to the goal state)
