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· One problem with using minimax is that it may not be feasible to search the whole game tree for a minimax decision (move or action)

· Using depth-limited search may speed thing up the minimax decision process but instead of using the utility function one would need to construct an evaluation fuction.

· This evaluation function would provide an estimate of the expected utility of a game position
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· The evaluation function:

1. Must have the same terminal states (goal states) as the utility function

2. Must be of reasonable complexity so that it can be computed quickly (this is a trade-off between Accuracy and Time)

3. Should be accurate

· The performance of the game playing system depends on the accuracy “goodness” of the evaluation function
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Once we have developed a good evaluation function, we must also consider:

· The depth-limit 

· The Horizon Problem
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· Once we have an evaluation function and a depth-limit we can then re-apply minimax search.

·  However, for depth-limited search minimax may still be inefficient.

· Minimax will expand nodes that need not be searched.

· By making our search method more efficient, we will be able to search at deeper levels of our game tree.
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Alpha-Beta Pruning
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A game can be formally defined as a search problem with:





An initial state 





a set of operators (actions or moves)





a terminal test





a utility (payoff) function














Search below a MIN node may be alpha-pruned if the beta value is <= to the alpha value of some MAX ancestor.


   


Search below a MAX node may be beta-pruned if the alpha value is >= to the beta value of some MIN ancestor.
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