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ADVANCED PROBLEMS

3763. Proposed by Paul Erdis, The University, Manchester, England.

Given any simple polygon P which is not convex, draw the smallest convex
polygon P’ which contains P. This convex polygon P’ will contain the area P
and certain additional areas. Reflect each of these additional areas with respect
to the corresponding added side, thus obtaining a new polygon P;. If P, is not
convex, repeat the process, obtaining a polygon P;. Prove that after a finite
number of such steps a polygon P, will be obtained which will be convex.

Erdés 1935



Presenter
Presentation Notes
Top: Figure 5.23 of GFALOP.  Bottom: Scan from 1936 article (out of copyright), http://www.jstor.org/sici?sici=0002-9890(193512)42:10%3C625:PFS3%3E2.0.CO;2-2&


de Sz. Nagy 1939


Presenter
Presentation Notes
Figure 5.22 of GFALOP
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Reference (Genesis
Nagy [dSN39] Erdés [Erd35]

Reshetnyak [Res57] 83.2 | independent®

Yusupov [Yus57] independent*

Bing & Kazarinoff Erdés [Erd35],
[KB59, BK61, Kaz61a] Nagy [dSN39],

Reshetnyak [Res57]
Wegner [Weg93] Kaluza [Kal81]

Griinbaum [Grii95] all of above

Toussaint [Tou99, Tou05] all of above

Demaine, Gassend, O'Rourke, Toussaint 2008
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(Genesis

Flaws, omissions, comments

Reference

Nagy [dSN39] §3.1
Reshetnyak [Res57] §3.2
Yusupov [Yus57] §3.3
Bing & Kazarinoff §3.4

[KB59, BK61, Kaz61a]

Wegner [Weg93] §3.6
Grinbaum [Grii95] §3.7

Toussaint [Tou99, Tou05] §3.8

Erdés [Erd35]
independent”

independent®

Erdés [Erd35],
Nagy [dSN39],
Reshetnyak [Res57]

Kaluza [Kal81]

all of above

all of above

Flawed: C* ¢ P*+1,
Correct though somewhat imprecise.

Flawed: P* might have pockets,
and only some vertices might flatten.
Correct though somewhat terse.
Claims Nagy’s proof is incorrect.
False conjecture: 2n flips suffice.

Flawed: Area increase can be small.

Omission: Why P* is convex.
Based on Nagy’s argument.
Requires specific flip sequence.

Flawed: P* might have pockets.
Based on Nagy’s argument.

Demaine, Gassend, O'Rourke, Toussaint 2008
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SOLUTIONS

gon Py If Pyis not
fter a finite

Each polygon in the sequence P, C° P1,
Ci, P2, (C? - - - contains obviously the foregoing ones in its interior.

“nand is there nvex.
drawn around 4, as cen-

Let 4, be ac
the sam ight lin

de Sz. Nagy 1939
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Demaine, Gassend, O'Rourke, Toussaint 2008
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Fevens,
Hernandez,
Mesa, Morin,
Soss,
Toussaint
2001
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Thurston 2001
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