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Df-pn with Fixed-Depth Search at Frontier Nodes

TomMoYUKl KANEKO ,# TETSUROTANAKA ,it KAZUNORI YAMAGUCH]I it
and SATORU KAWAI

This paper proposes a new AND/OR tree search algorithm by combining df-pn algorithm
with fixed-depth search. In the proposed algorithm, fixed-depth search is performed at each
new frontier node of df-pn algorithm, in order to efficiently find checkmate or to compute
proof and disproof numbers of the node according to the search tree expanded by fixed-depth
search. This combination is expected to be effective because df-pn is a very efficient algorithm
as to the number of node expansion and because fixed-depth search is more efficient in execu-
tion time for node expansion than df-pn. We also developed two special functions for use in
fixed-depth search. One is for finding one-ply checkmate without move generation, and the
other is an evaluation function to estimate proof and disproof numbers considering all attack
moves without move generation.

Our experiments on checkmate search in Shogi showed that the proposed algorithm was
more efficient than df-pn by about three times in execution time and five times in memory
use. Also, compared to df-pn with evaluation functions (df-pn™), it was more efficient by
about 1.5 times in execution time.
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