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We’ve done several 
combinations of the 
constraints of equilateralness, 
equiangularity, and 
obtusehood for 3-D chains we 
want to know whether can be 
locked.  What about the 
others? 
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[Langerman 2002] 
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Image by MIT OpenCourseWare.



The geometric (cone) 
model for a ribosome 
seems too simple. Is it 
actually based on some 
verified model from 
biology? 
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[Nissen, Hansen, Ban, 
Moore, Steitz 2000] 
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Image of surface of polypeptide exit tunnel removed due to copyright restrictions.



[L21]  In proving the NP-
hardness of the 2D HP-
model folding problem, 
what are the NP-hard 
problems used in various 
reductions? 
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bin packing 
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Figures removed due to copyright restrictions.
Refer to: Fig. 4-5 from Berger, B., and T. Leighton. "Protein Folding in the Hydrophobic-

hydrophilic(HP) is NP-complete." Proceedings of the Second Annual International Confer-
ence on Computational Molecular Biology (1998): 30-9.



Hamiltonicity in 
max-degree-4 

graphs 
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Figure and excerpts removed due to copyright restrictions.

Refer to: Fig. 2 from Crescenzi, P., D. Goldman, et al. "On the Complexity of

Protein Folding." Journal of Computational Biology 5, no. 3 (1998): 423–65.



Any progress on any of the 
open problems? 

10



11



Courtesy of Erik D. Demaine and Sarah Eisenstat. Used with permission. 12



[Demaine & Eisenstat 2011] 

13Courtesy of Erik D. Demaine and Sarah Eisenstat. Used with permission.



[Demaine & Eisenstat 2011] 
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[Demaine & Eisenstat 2011] 

15Courtesy of Erik D. Demaine and Sarah Eisenstat. Used with permission.



[Demaine & Eisenstat 2011]
 

rigid edge 
(unspinnable) 
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Courtesy of Erik D. Demaine and Sarah Eisenstat. Used with permission.



[Demaine & Eisenstat 2011]
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Courtesy of Erik D. Demaine and Sarah Eisenstat. Used with permission.



Erdős 1935 
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This article is out of copyright and in the public domain.

Fig. 1a removed due to copyright restrictions.
Refer to: Demaine, E. D., B. Gassend, J. O'Rourke, et al. “All Polygons Flip Finitely… Right?”
Contemporary Mathematics 453 (2008): 231–55.



Erdős 1935 19

Fig. 1a and 1b removed due to copyright restrictions.
Refer to: Demaine, E. D., B. Gassend, J. O'Rourke, et al. “All Polygons Flip Finitely… Right?”
Contemporary Mathematics 453 (2008): 231–55.



de Sz. Nagy 1939 
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Fig. 2 removed due to copyright restrictions.
Refer to: Demaine, E. D., B. Gassend, J. O'Rourke, et al. “All Polygons Flip Finitely… Right?”
Contemporary Mathematics 453 (2008): 231–55.



Joss & Shannon 1973 
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Fig. 6 removed due to copyright restrictions.
Refer to: Demaine, E. D., B. Gassend, J. O'Rourke, et al. “All Polygons Flip Finitely… Right?”
Contemporary Mathematics 453 (2008): 231–55.



Demaine, Gassend, O’Rourke, Toussaint 2008 
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Table 1 removed due to copyright restrictions.
Refer to: Demaine, E. D., B. Gassend, J. O'Rourke, et al. “All Polygons Flip Finitely… Right?”
Contemporary Mathematics 453 (2008): 231–55.



Demaine, Gassend, O’Rourke, Toussaint 2008 
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Table 1 removed due to copyright restrictions.
Refer to: Demaine, E. D., B. Gassend, J. O'Rourke, et al. “All Polygons Flip Finitely… Right?”
Contemporary Mathematics 453 (2008): 231–55.



Demaine, Gassend, O’Rourke, Toussaint 2008 

“The proof of this theorem, given by B. Sz. Nagy, is incorrect” 

“Bing and Kazarinoff remark that Nagy’s proof is invalid, 
but there is no basis for this claim.” 
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Table 1 removed due to copyright restrictions.
Refer to: Demaine, E. D., B. Gassend, J. O'Rourke, et al. “All Polygons Flip Finitely… Right?”
Contemporary Mathematics 453 (2008): 231–55.



de Sz. Nagy 1939 
25This article is out of copyright and in the public domain.



de Sz. Nagy 1939 
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Demaine, Gassend, O’Rourke, Toussaint 2008 
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Fig. 4 removed due to copyright restrictions.
Refer to: Demaine, E. D., B. Gassend, J. O'Rourke, et al. “All Polygons Flip Finitely… Right?”
Contemporary Mathematics 453 (2008): 231–55.



Demaine, Gassend, O’Rourke, Toussaint 2008 
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Fig. 6 removed due to copyright restrictions.
Refer to: Demaine, E. D., B. Gassend, J. O'Rourke, et al. “All Polygons Flip Finitely… Right?”
Contemporary Mathematics 453 (2008): 231–55.



Fevens, 
Hernandez, 

Mesa, Morin, 
Soss, Toussaint 

2001 
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Image by MIT OpenCourseWare.



Thurston 2001 
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Image by MIT OpenCourseWare.



[Dumitrescu & 
Hilscher 2009] 31

Courtesy of Adrian Dumitrescu and Evan Hilscher. Used with permission.
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