COMS W4701y: Artificial Intelligence

Homework #3
Written Part
Due: Oct. 8th
Problem 1 – Specification for game playing program 
In order to ensure that you don't wait until the last week to begin writing your program (in which case you will most certainly not finish in time), you must turn in a specification for your program by Oct. 8th. This should include:  

· A copy of the minimax and alpha-beta search procedures from the book with the places circled where you will call your own functions 

· A description of the evaluation function that you plan to use (which should include at least three features) and an algorithm that computes the values for each feature

· The algorithm for your move generator.
In addition, you should provide two paragraphs of text that describe your approach. All algorithms should be provided in pseudocode. 

Problem 2 - A* search
Consider a sliding block puzzle with the following initial state:
There are four black tiles (B), four white tiles (W), and an empty cell (E). 

Rule: A tile may move to an adjacent empty cell with a cost of 1.
Goal:  Mosaic like a chess board. The top left tile should be black. The bottom right tile should be empty.

Initial state

Goal state
	B
	B
	B
	
	B
	W
	B

	B
	W
	W
	
	W
	B
	W

	W
	W
	E
	
	B
	W
	E


A. Give a heuristic function that could be used by greedy search
B.  Give an evaluation function that could be used by A*
C. Draw the solution tree and label each node with the value of h and f and then identify the path that A* would take to solution and the path that greedy would take to solution. 

Problem 3 - Constraint Satisfaction Problem (CSP)
Consider the Fill-in Station puzzle in HW #2. The nine letters are selected randomly.
A. Show the state space and the constraints.
B. Show the first five steps of how CSP could be used for this problem when AEE ILK LPY are the randomly selected letters, utilizing MRV.
C. Identify how the MRV (most restrictive variable) heuristic would come into play in solving this problem and explain what would be done in the case of ties.

Problem 4 - Alpha beta pruning
A. Show alpha-beta cutoffs in the following game tree.
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