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Stronger Hardness Results on Generalized Puyopuyo
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Abstract: In this paper, we investigate the computational complexity of a generalized variant of Puyopuyo.
The variant generalizes the size of the board and the number of colors but falling pairs of puyos are given in
the offline manner. We focus on two problems of the generalized Puyopuyo; board clearing and maximizing
chains. Both problems are already known to be NP-hard. More precisely, the former is NP-complete even
for puyos of 2 colors with N-puyo setting, and the latter is NP-hard even for puyos of 4 colors with N-puyo
setting. The latter result is mentioned to be improved to the setting of puyos of 3 colors with N-puyo and the
setting of puyos of 5 colors without N-puyo, though the detail is not published. In this paper, we strengthen
these results from several aspects. Our results are as follows: (1) The chain maximization is NP-hard even
for the setting of puyos of 4 colors without N-puyo. (2) The chain maximization for puyos of 3 colors with
N-puyo cannot be approximated within any polynomial factor in polynomial time, unless P=NP. (3) The
board clearing is NP-complete even for the setting of puyos of 4 colors without N-puyo.
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