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ABSTRACT
Brute-fiorce sipha-beta sarch of gemes trees has prove relatively effecrive in numerous domaing. [n
W:ww-lwmw.w force pamse-playing programs have used the

qsmr::mn singuter extensions, that allows extenions 10 be idensfied in o
dymamic, domain-independens. fow-overhead menner. Singubsr extemsionr. when implemented in &
eheasi-playing progrum, resuiied in 1ignficant pesformanse improvement

1. Introduction

Brute-force alpha-beta search has come to hold a dominating position in games
such as chess, checkers and 01I|¢I.Io Mevertheless, the brute-force approach
has shown an inabi rly in chess, to calculate the kinds of Jong
g sequences that human masters are capable of discovering. One method
of artacking this problem involves iterative incremental tree growth methods
[2.11.12, 14], in which nodes are selected for expansion in such a way as to
converge on a valse or best move. In spite of their intuitive appeal, these
methods have produced only limited successes (eg. [12, 15] in chess tactics, [9]
in Othella), due mainly 1o the large space and time overheads involved,
Ancther possibility s that of adding selectivity to the extremely efficient
brute-force alpha-beta scheme. Static knowledge-based forward pruning is one
method of creating selectivity, but it runs the risk of missing key moves and can
safely increase the maximum search depth only slightly, without regards to how
forceful the variations are. Null-move pruning [1] is less risky, but the potential
increase in search depth is not large [5]. A more promising approach is the idea
of selective extensions, also known as selective deepening, extending the search
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