Planar 3SAT is NP-hard
|Lichtenstein 1982]
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Planar 3SAT is NP-hard (&
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Planar Rectilinear 3SAT

|Knuth & Raghunathan 1992]
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Planar Monotone Rectilinear 3SAT
|de Berg & Khosravi 2010]
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PushPush-1 is NP-hard in 3D
[O’Rons.lrke & Smith Problem Solving Group 1999]
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Super Mario Bros. is NP-Hard
|Aloupis, Demaine, Guo, Viglietta 2014
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Planar 1-in-3SAT

[Dyer & Freeze 1986}
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Planar Positive Rectilinear 1-in-3SAT

|[Mulzer & Rote 2008]
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Planar Positive Rectilinear 1-in-3SAT
|[Mulzer & Rote 2008]
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Planar NAE 3SAT is Polynomial
|[Moret 1988]

reduction to Max Cut

cut size = 2n; cut size=5

variable NAE clause
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Planar X3C
|Dyer & Freeze 1986]

ext
ele

simple - variable
clause gadget
gadget

J-set

. 1
size of cover = }; L

element


Presenter
Presentation Notes
http://dx.doi.org/10.1016/0196-6774(86)90002-7


Planar X3C
|Dyer & Freeze 1986]
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Planar 3DM
|Dyer & Freeze 1986]
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Planar 3DM
|Dyer & Freeze 1986]
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Planar 3DM
|Dyer & Freeze 1986]
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Planar 3DM with Element Cycle

|Dyer & Freeze 1986]
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Planar Vertex Cover

|Lichtenstein 1982]

variable

Example: B =(a+b+c)(b+b+d)
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Planar (Directed) Hamiltonian Cycle
Llchtensteln 1982
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Shakashaka [Guten 2008; Nikoli 2012-]
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Shakashaka is NP-complete
|[Demaine, Okamoto, Uehara, Uno 2013]
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Shakashaka is NP-complete
|[Demaine, Okamoto, Uehara, Uno 2013]
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Shakashaka is NP-complete
|[Demaine, Okamoto, Uehara, Uno 2013]
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Shakashaka is NP-complete
|[Demaine, Okamoto, Uehara, Uno 2013]
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Shakashaka is NP-complete
|[Demaine, Okamoto, Uehara, Uno 2013]

I Problem Size Level # of white squares | Time (sec)
e Integer 1 10 x 10 | Easy 76 0.02
. 2 10 x 10 Easy 77 0.03
programiming 3 10 x 10 | Easy 82 0.03
4 10 x 18 Easy 131 0.07
cCan SOlve 5 10 x 18 | Medium 156 0.09
6 10 x 18 | Medium 144 0.07
7 14 x 24 | Medium 297 0.21
Small 8 14 x 24 Hard 295 0.19
9 20 x 36 Hard 645 0.84
examples 10 20 x 36 Hard 632 0.91

e Open: No labels




Flattening Fixed-Angle Chains
|Soss & Toussaint 2000]
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Flattening Fixed-Angle Chains
|Demaine & Eisenstat 2011}
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Flat Folding of Fixed-Angle Chains
|Demaine & Eisenstat 2011}
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Flat Folding of Fixed-Angle Chains
|Demaine & Eisenstat 2011}
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Flat Folding of Fixed-Angle Chains
|Demaine & Eisenstat 2011}
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Flat Folding of Fixed-Angle Chains

|Demaine & Eisenstat 2011}
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Flat Folding of Fixed-Angle Chains

|Demaine & Eisenstat 2011}

5

*lo/*]



Presenter
Presentation Notes
http://erikdemaine.org/papers/FixedAngle_WADS2011/


.

Flat Folding of Fixed-Angle Chains
|Demaine & Eisenstat 2011}
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Flat Folding of Fixed-Angle Chains
|Demaine & Eisenstat 2011}
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Flat Folding of Fixed-Angle Chains
|Demaine & Eisenstat 2011}

What We
Just Proved

Variant Considered

Linkage Type | Edge Lengths | Angle Range

Fixed-angle chain,
but only some Equilateral {90°,180°} Strongly NP-hard
edges can spin

Fixed-angle chain

(all edges can spin) Equilateral [16.26°,180°] Strongly NP-hard
Fixed-angle chain 3 . _
(all edges can spin) 6(1) [60 g, 180 ] Strongly NP-hard
Fixed-angle _ . )

Equilateral {90°,180°} Strongly NP-hard

caterpillar tree
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