
Is there software for hinged 
dissections? 



[Mabry 
2005] 

Presenter
Presentation Notes
http://lsusmath.rickmabry.org/rmabry/live3d/hinged-triangle-hexagon.zip & http://lsusmath.rickmabry.org/rmabry/live3d/hinged-triangle-pentagon.htm



1997 

2002 

2006 
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http://www.cs.purdue.edu/homes/gnf/book/pandf.jpg & http://www.cs.purdue.edu/homes/gnf/book2/hindis.jpg * http://www.cs.purdue.edu/homes/gnf/book3/cover.jpg from http://www.cs.purdue.edu/homes/gnf/book.html & http://www.cs.purdue.edu/homes/gnf/book2.html & http://www.cs.purdue.edu/homes/gnf/book3.html



Alphabet Hinged Dissection 
[Demaine & Demaine 2003] 

• 32-abolos, 128 pieces 

“Hinged alphabet” 
Erik & Martin Demaine 

2003 
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Figures 3 & 4 of http://erikdemaine.org/papers/HingedAlphabet/ and snapshot from http://erikdemaine.org/fonts/hinged/



[Demaine, Demaine, Eppstein, Frederickson, Friedman 1999/2005] 
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Figures based on http://erikdemaine.org/papers/HingedPolyforms/



[Demaine, Demaine, Eppstein, 
Frederickson, Friedman 1999/2005] 
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Figures 12 & 22 & 27 of http://erikdemaine.org/papers/HingedPolyforms/



[Demaine, Demaine, Eppstein, Frederickson, Friedman 1999/2005] 
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Figure 35 of http://erikdemaine.org/papers/HingedPolyforms/



[Demaine, 
Demaine, 
Eppstein, 

Frederickson, 
Friedman 

1999/2005] 
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Figures 29 & 30 of http://erikdemaine.org/papers/HingedPolyforms/



[Demaine, Demaine, Lindy, Souvaine 2005] 
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Figures 4 & 5 of http://erikdemaine.org/papers/HingedPolyforms3D_WADS2005/



• Millimeter-scale 
“self-working” 2D 
hinged polygons 
[Mao, Thalladi, Wolfe, Whitesides, 
Whitesides 2002] 

1cm 

[Mao, Thalladi, Wolfe, Whitesides, Whitesides 2002] 

Presenter
Presentation Notes
http://pubs.acs.org/isubscribe/journals/jacsat/124/i49/figures/ja021043df00002.gif from http://pubs.acs.org/isubscribe/journals/jacsat/124/i49/figures/ja021043df00002.html from http://pubs.acs.org/cgi-bin/article.cgi/jacsat/2002/124/i49/html/ja021043d.html from http://dx.doi.org/10.1021/ja021043d



~100nm 

[Rothemund — Nature 2006] 

Presenter
Presentation Notes
Images from http://www.dna.caltech.edu/~pwkr/ & http://www.dna.caltech.edu/Papers/DNAorigami-nature.pdf
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Figs. 3 & 4 of http://erikdemaine.org/papers/Moteins_TRO/



Macrobot   MIT Center for Bits & Atoms 
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Presentation Notes
Video: http://vimeo.com/4855377 from http://sjet.wordpress.com/macrobot_videos/



Decibot, 144′′ × 18′′ × 18′′ 
MIT Center for Bits & Atoms 
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Video: http://vimeo.com/8002813



Crystalline  
 (3x) 
[Dartmouth/ 
 MIT 2001] 

Molecubes (4x)  [Cornell 2005] M-TRAN (8x)   [Tokyo 2002–2006] 

Presenter
Presentation Notes
http://groups.csail.mit.edu/drl/wiki/index.php?title=The_Self-Reconfiguring_Crystal_Robot & http://unit.aist.go.jp/is/frrg/dsysd/mtran3/ & https://www.youtube.com/watch?v=gZwTcLeelAY



Can we see the dissection of a 
rectangle into a rectangle of 
another height? 



[Montucla] 
[Ozanam 1778] 

[Frederickson 1997] 
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Figure 19.3 on page 222 of Greg Frederickson’s Dissections: Plane and Fancy (1997)



[Dudeney 1902] 
[Frederickson 2008] 
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Figure 3 of http://www.cs.purdue.edu/homes/gnf/awards/designtabart.pdf



 
[Frederickson 2008] 
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Figure 4 of http://www.cs.purdue.edu/homes/gnf/awards/designtabart.pdf



 
[Frederickson 2008] 
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Figure 5 of http://www.cs.purdue.edu/homes/gnf/awards/designtabart.pdf



 
[Frederickson 2008] 
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Figure 6 of http://www.cs.purdue.edu/homes/gnf/awards/designtabart.pdf



 
[Frederickson 2008] 
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Figure 7 of http://www.cs.purdue.edu/homes/gnf/awards/designtabart.pdf



 
[Frederickson 2008] 
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http://www.cs.purdue.edu/homes/gnf/book2/anim34SS.mpg



[D*Haus Company Ltd, 2012] 
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http://vimeo.com/37822655



[D*Haus Company Ltd, 2011] 
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http://vimeo.com/30108578



For step 3 of hinged 
dissections, you said that the 
number of pieces roughly 
doubles at each step, but 
from the diagrams it looks 
like the number of pieces 
would more than double. 



[Abbott, Abel, Charlton, Demaine, Demaine, Kominers 2010] 
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Figure 5 of http://erikdemaine.org/papers/HingedDissections_DCG/ (covered under the MIT Faculty Open-Access Policy)



[Abbott, Abel, Charlton, Demaine, 
Demaine, Kominers 2010] 

Presenter
Presentation Notes
Figures 8 and 9 of http://erikdemaine.org/papers/HingedDissections_DCG/ (covered under the MIT Faculty Open-Access Policy)



I’m curious about the 
pseudopolynomial bound for 
hinged dissection into a long 
rectangle, like you briefly 
mentioned. 



[Abbott, Abel, Charlton, Demaine, Demaine, Kominers 2010] 
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Figure 10 of http://erikdemaine.org/papers/HingedDissections_DCG/



[Abbott, Abel, Charlton, Demaine, Demaine, Kominers 2010] 
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Figure 11 of http://erikdemaine.org/papers/HingedDissections_DCG/



[Abbott, Abel, Charlton, Demaine, Demaine, Kominers 2010] 
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Figure 12 of http://erikdemaine.org/papers/HingedDissections_DCG/



[Abbott, Abel, Charlton, Demaine, Demaine, Kominers 2010] 
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Figures 13 & 14 of http://erikdemaine.org/papers/HingedDissections_DCG/



[Abbott, Abel, Charlton, Demaine, Demaine, Kominers 2010] 
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Figure 15 of http://erikdemaine.org/papers/HingedDissections_DCG/



Can we get a brief overview 
of 3D dissections?  



[Hilbert 1900] 
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http://www.ams.org/journals/bull/1902-08-10/S0002-9904-1902-00923-3/S0002-9904-1902-00923-3.pdf
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