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Scissors congruence

Two simple polygons 𝑃 and 𝑄 are called scissors congruent, if we can subdivide

their area into sets of polygons 𝑃1, 𝑃2, … , 𝑃𝑙 and 𝑄1, 𝑄2, … , 𝑄𝑙 such that each

𝑃𝑖 is congruent to 𝑄𝑖 for each 𝑖 ∈ 1, 2, … , 𝑙 .
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Scissors congruence

P Q

Source: https://doi.org/10.4230/LIPIcs.SoCG.2016.66

https://doi.org/10.4230/LIPIcs.SoCG.2016.66
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Scissors congruence

Source: https://doi.org/10.4230/LIPIcs.SoCG.2016.66

http://dmsm.github.io/scissors-congruence/

https://doi.org/10.4230/LIPIcs.SoCG.2016.66
http://dmsm.github.io/scissors-congruence/
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Scissors congruence – Notes and Open Problems

Monsky’s Theorem (1970)

A square can never be divided into an odd number of non-

overlapping triangles of equal area.

Open Question #1

Can Monsky’s Theorem be generalized for cubes of higher 

dimension?

Open Question #2

Is it possible to bound from below the number of cuts 

required to show that two polygons have the same area?

https://rak.ac/files/papers/wallace-bolyai-gerwien.pdf

https://en.wikipedia.org/wiki/Monsky%27s_theorem

https://rak.ac/files/papers/wallace-bolyai-gerwien.pdf
https://en.wikipedia.org/wiki/Monsky%27s_theorem
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Farthest Pairs

Let 𝒫 be a finite point set. Describe an 𝒪(𝑛 log(𝑛)) algorithm which determines

two points 𝒑, 𝒒 ∈ 𝓟 of maximal distance in 𝓟.
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Farthest Pairs
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Farthest Pairs

𝒪(𝑛 log(𝑛))
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Farthest Pairs
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Farthest Pairs

𝒪(𝑛)
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Farthest Pairs
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Farthest Pairs

Source: www.richter-messzeuge.de
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Farthest Pairs
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Farthest Pairs
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Farthest Pairs
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Farthest Pairs
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Farthest Pairs
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Farthest Pairs
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Farthest Pairs
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Farthest Pairs

( Keep going all the way around... )
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Farthest Pairs

𝒪 𝑛 log 𝑛 total
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Rotating Calipers – Other Applications

https://en.wikipedia.org/wiki/Rotating_calipers#Applications

https://en.wikipedia.org/wiki/Rotating_calipers#Applications

