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Best-first Search for N-player Games

TAKUJI SHINOHARAT and TORU ISHIDAtt

We propose two selective-deepening search algorithms for N-player games. Our first al-
gorithm, which we call Best-First Max-N search, is a natural extension of Max-N with the
selective-deepening mechanism similar to that of the Best-First Minimax for two-player games.
The second algorithm, which we call Turn-Considered Best-First Max-N search, is a further
modification of Best-First Max-N search. This algorithm compares and backs up only the
values of the game positions at the same player’s turn to move. We have implemented these
algorithms for incremental random game trees and the game of Chinese Checker, a popu-
lar three-player perfect-information game also known as Diamond Game, and experiments
are conducted to evaluate their effectiveness. When applying to random game trees, Max-N
didn’t perform well with deeper search. Paranoid performed better than Max-N. Nonethe-
less, Best-First Max-N search with enough expanded nodes and Turn-Considered Best-First
Max-N search especially with the small number of expanded nodes presented high perfor-
mance. When applying to Chinese Checker, we obtained similar results about two best-first
algorithms. The experimental results show that the best-first node selection criterion works
for N-player games as well as two-player zero-sum games.
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Fig.1 Incremental random game tree.
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Fig.2 The result of games played versus two Naives.
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Fig.3 The result of games played versus MaxN and

Naive.
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Fig.4 The result of games played versus Paranoid and
Naive.
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Fig.5 The result of games played by Turn-Considered
Best-First MaxN Search, Best-First MaxN Search
and Naive, No.1.
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Fig.6 The result of games played by Turn-Considered
Best-First MaxN Search, Best-First MaxN Search
and Naive, No.2.
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Fig.7 Diamond Game.
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Fig.8 The result of games played versus two Naives.
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Fig.10 The result of games played by Paranoid, Best-
First MaxN Search and Naive.
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Fig.12 The result of games played by Turn-Considerd
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1:RBFMaxN(Node, SecondBest[])
2: if (first time) for each Child[i] of Node {
3: Evalli] = Evaluate(Child[i]);

5:  Sort Chlid[i], Eval[i]

in decreasing order with CurrentPlayer;
7:  if (only one chlid)

Eval[2] = { — INFINITY, ... };
9:  NextSecondBest = SecondBest;

10:  while (
SecondBest[i] < Eval[l] with each player i
) {

13: NextSecondBest[CurrentPlayer]

= max with CurrentPlayer
(SecondBest[CurretPlayer], Eval[2]);
16: Eval[l]
= RBFMaxN(Chlid[1], NextSecondBest);
18: Insert Child[1], Eval[1] in sorted order;
}
21:  return Eval[l];
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