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Complexity of Games & Puzzles
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Constraint Logic
[Hearn & Demaine 2009]
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Hamiltonian 𝒔𝒔, 𝒕𝒕 -Path
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100% Speedrun is NP-hard: Mario
The Lost Levels



Speedrun is NP-hard: Zelda
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Speedrun is NP-hard: Metroidvania



Speedrun is NP-hard: RPG



Playing is NP-hard: Katamari



Edge-Matching Puzzles
[1890s—]
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photo by Matěj Baťha

[Christopher Monckton, 2007]
US$2,000,000 prize (expired 2010)
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NP-hardness of 𝟏𝟏 × 𝒏𝒏 Edge Matching

Reduction from Hamiltonian path
with specified start 𝑠𝑠 & end vertex 𝑡𝑡
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Bosboom, Demaine, Demaine, Hesterberg, 
Manurangsi, Yodpinyanee 2017
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NP-hardness of 𝟏𝟏 × 𝒏𝒏 Edge Matching
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NP-hardness
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