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Some puzzles and games give reasonable characterizations to computational
complexity classes. For example, “pebble game” is a classic model that
gives some complexity classes in a natural way, and “constraint logic” is
recent model that succeeds to solve a long standing open problem due to
Martin Gardner who asks the computational complexity of sliding block
puzzles. Such puzzles gives us “typical” and characterization and “intu-
itive” understanding for some computational complexity classes. On the
other hand, there are still some puzzles and games that give nontrivial in-
teresting aspects of computational complexity classes. For example, let us
consider “14-15 puzzle” which is a classic well known sliding puzzle. By
parity, we can determine if one arrangement can be slid to the other in
linear time. Moreover, we can always find a way for sliding between them
in quadratic time. However, interestingly, finding the optimal solution is
NP-complete in general. Through such classic puzzles, the reconfiguration
problems are recently well investigated as a new framework of characteri-
zation of computational complexity classes. I give some recent results for
these games and puzzles on graphs from the viewpoint of theoretical com-
puter science.
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Nintendo Games are (Computationally) Hard. Theoretical Computer Science,
586:135-160, 2015.
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