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Flat Folding of Box-Pleated Crease 
Pattern is NP-complete

[Akitaya, 
Cheung, 

Demaine, 
Horiyama, Hull, 

Ku, Tachi, 
Uehara 2015]



Not-All-Equal 3SAT

• Given variables
& triples of 
variables

• Assign binary 
values to 
variables so 
that every triple 
has both values

• NP-hard
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Graph Orientation

[Akitaya, Cheung, Demaine, Horiyama, Hull, Ku, Tachi, Uehara 2015]

Presenter
Presentation Notes
Figure 3 of http://erikdemaine.org/papers/BoxPleatingHard_JCDCGG2015full/



Graph Orientation

[Akitaya, Cheung, Demaine, Horiyama, Hull, Ku, Tachi, Uehara 2015]

Presenter
Presentation Notes
Figure 3 of http://erikdemaine.org/papers/BoxPleatingHard_JCDCGG2015full/



[Akitaya, Cheung, Demaine, Horiyama, Hull, Ku, Tachi, Uehara 2015]
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Flat Folding of Box-Pleated Crease 
Pattern is NP-complete

[Akitaya, 
Cheung, 

Demaine, 
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Ku, Tachi, 
Uehara 2015]
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[Akitaya, Cheung, Demaine, Horiyama, Hull, Ku, Tachi, Uehara 2015]
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Flat Folding of Box-Pleated Assigned 
Crease Pattern is NP-complete

[Akitaya, 
Cheung, 

Demaine, 
Horiyama, Hull, 

Ku, Tachi, 
Uehara 2015]
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Flat Folding of Box-Pleated Assigned 
Crease Pattern is NP-complete

[Akitaya, 
Cheung, 

Demaine, 
Horiyama, Hull, 

Ku, Tachi, 
Uehara 2015]
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Disk Packing for Origami Design

Packing given disks into a 
given square is NP-hard
[Demaine, Fekete, Lang 2010]
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3-Partition

• Given 𝑛𝑛 integers 𝑎𝑎1, 𝑎𝑎2, … , 𝑎𝑎𝑛𝑛, can you partition 
into 𝑛𝑛/3 triples with the same sum? 𝑡𝑡 = ∑𝑖𝑖 𝑎𝑎𝑖𝑖

⁄𝑛𝑛 3

• This problem is strongly NP-complete:
NP-complete even if 𝑎𝑎𝑖𝑖 numbers are 𝑛𝑛𝑂𝑂(1)

…
?

𝑡𝑡

𝑛𝑛/3 triples



Disk Packing is 
NP-hard +𝑎𝑎𝑖𝑖

+𝑎𝑎𝑗𝑗

+𝑎𝑎𝑘𝑘

𝑎𝑎𝑖𝑖 + 𝑎𝑎𝑗𝑗
+𝑎𝑎𝑘𝑘 = 𝑡𝑡

[Demaine, 
Fekete, Lang 

2010]
−𝑡𝑡
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[Cole, Demaine, Fox-Epstein 2013]

side length of wrappable cube

𝑥𝑥 × 1
𝑥𝑥

paper



[Cole, Demaine, Fox-Epstein 2013]

radius of wrappable sphere

𝑥𝑥 × 1
𝑥𝑥

paper
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