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Computer Science > Computational Complexity

Classic Nintendo Games are (Computationally) Hard

Greg Aloupis, Erik D. Demaine, Alan Guo, Giovanni Viglietta
(Submitted on 8 Mar 2012 (v1), last revised 8 Feb 2015 (this version, v3))

We prove NP-hardness results for five of Nintendo's largest video game franchises: Mario, Donkey Kong,
Legend of Zelda, Metroid, and Pokemon. Our results apply to generalized versions of Super Mario Bros. 1-
3, The Lost Levels, and Super Mario World; Donkey Kong Country 1-3; all Legend of Zelda games; all
Metroid games; and all Pokemon role-playing games. In addition, we prove PSPACE-completeness of the
Donkey Kong Country games and several Legend of Zelda games.

Comments: 36 pages, 36 figures. Fixed some typos. Added NP-hardness results (with proofs and figures) for American
SMB2 and Zelda 2

Subjects:  Computational Complexity (cs.CC); Computer Science and Game Theory (cs.GT)

Cite as: arXiv:1203.1895 [cs.CC]
(or arXiv:1203.1895v3 [cs.CC] for this version)

Submission history

From: Alan Guo [view email]

[v1] Thu, 8 Mar 2012 19:37:20 GMT (627kb,D)
[v2] Thu, 6 Feb 2014 18:24:15 GMT (3330kb,D)
[v3] Sun, 8 Feb 2015 19:45:26 GMT (3425kb,D)

Which authors of this paper are endorsers? | Disable MathJax (What is MathJax?)

Link back to: arXiv, form interface, contact.

Figure 12: Crossover gadget for Super Mario Bros.
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Figure 10: Variable gadget for Super Mario Bros.

shes until it is collected by Mario.
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Figure 11: Clause gadget for Super Mario Bros.

Left: Start gadget for Super Mario Bros. Right: The item block contains a

Figure 9: Finish gadget for Super Mario Bros.
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Fig. 2. The initial gameboard for a Tetris
game mapped from an instance of 3-
PARTITION.
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Computer Science > Computational Geometry
On the complexity of optimal homotopies

Erin Wolf Chambers, Arnaud de Mesmay, Tim Ophelders
(Submitted on 2 Nov 2017)

In this article, we provide new structural results and algorithms for the Homotopy Height problem. In broad terms, this problem
quantifies how much a curve on a surface needs to be stretched to sweep continuously between two positions. More precisely,
given two homotopic curves y1 and y, on a combinatorial (say, triangulated) surface, we investigate the problem of computing
a homotopy between y; and y> where the length of the longest intermediate curve is minimized. Such optimal homotopies are
relevant for a wide range of purposes, from very theoretical questions in quantitative homotopy theory to more practical
applications such as similarity measures on meshes and graph searching problems.

We prove that Homotopy Height is in the complexity class NP, and the corresponding exponential algorithm is the best one
known for this problem. This result builds on a structural theorem on monotonicity of optimal homotopies, which is proved in a
companion paper. Then we show that this problem encompasses the Homotopic Fréchet distance problem which we therefore
also establish to be in NP, answering a question which has previously been considered in several different settings. We also
provide an O(log n)-approximation algorithm for Homotopy Height on surfaces by adapting an earlier algorithm of Har-Peled,
Nayyeri, Salvatipour and Sidiropoulos in the planar setting.
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Zaijxj <b; foreachi=1..p
d
Zaijxj=bi foreachi=p+1..p+q

Zaijsz b; foreachi=p+q+1..n

A two-dimensional polyhedron (white) defined by 10 linear inequalities.
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