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Efficient Implementation of the Lambda Search based on Proof Numbers

SHUNSUKE SOEDA," KAZUKI YOSHIZOE' and TETSURO TANAKATtf

AND/OR tree search algorithms called the df-pn driven A-search and the df-pn driven
dual\-search were tested on the game of Simpei. Df-pn driven A-search is the combination of
a threat based search algorithm called the A-search algorithm and a proof number based search
algorithm called the df-pn search algorithm. Df-pn driven A-search was tested on brinkmate
problems of Shogi and capture problems of Go. Several other methods to combine the A-
search algorithm and the df-pn search algorithm were also proposed as an expansion to df-pn
driven A-search called widening schemes. The df-pn driven dual A-search algorithm was also
proposed, which takes into account of threats by both players. Widening schemes and df-pn
driven dual A-search were tested for Shogi brinkmate problems. However, as Shogi brinkmate
problems contain positions with strong threats only, there were no experiments of comparing
these methods in positions involving weak threats. In this paper, the comparison of widening
schemes and the comparison of df-pn driven A-search and df-pn driven dual A-search are made
for positions with weak threats. The game of Simpei is a strongly solved game. It is known
to have positions with weak threats, and it has some positions that A-search can never solve,
which make it an interesting target. 1 out of 1000 positions were randomly sampled from
all the positions in Simpei, and positions where the winner is to play were extracted as the
target, and the resource needed to solve the target was measured for each algorithms. As the
result, no significant difference were seen between the widening schemes, while df-pn driven
dual A-search performed better than df-pn driven A-search in most positions.
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