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What is origami?

● From Japanese: oro, meaning “to fold,” and 
kami, meaning “paper”

● “A form of visual/sculptural representation that 
is defined primarily by the folding of the 
medium (usually paper).”  (from Eric 
Andersen, http://paperfolding.com)
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● From Japanese: oro, meaning “to fold,” and 
kami, meaning “paper”

● “A form of visual/sculptural representation that 
is defined primarily by the folding of the 
medium (usually paper).”  (from Eric 
Andersen, http://paperfolding.com)

● And what does this have to do with 
mathematics?

http://paperfolding.com/


  

What does this have to do with math? 
(Version 1)

● The ancient Greeks were interested in straightedge and 
compass constructions – what figures you can make 
following rules like these?

– Given any two points we can draw the line 
connecting them (the straightedge), and

– Given any two points we can draw the circle 
centered at one passing through the other



  

What does this have to do with math? 
(Version 1)

● In origami, we can make a similar set of rules (called 
Huzita's Axioms).  They include rules like these:

– Given two points, we can make the fold through 
both of them,

– Given two points, we can fold the perpendicular 
bisector of their segment (by folding one point 
onto the other)



  

What does this have to do with math? 
(Version 1)

● In origami, we can make a similar set of rules (called 
Huzita's Axioms).  They include rules like these:

– Given two points and two lines, we can fold the 
first point onto the first line and simultaneously 
fold the second point onto the second line.



  

What does this have to do with math? 
(Version 1)

● With the compass and straightedge we can make 
some constructions like the perpendicular bisector:
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What does this have to do with math? 
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● With the compass and straightedge we can make 
some constructions like the perpendicular bisector:



  

What does this have to do with math? 
(Version 1)

● But we can't make just anything: 

In 1837, T. Wantzel proved that it's not possible to 
trisect an arbitrary angle using compass and 
straightedge.



  

What does this have to do with math? 
(Version 1)

● But we can't make just anything: 

In 1837, T. Wantzel proved that it's not possible to 
trisect an arbitrary angle using compass and 
straightedge.

● However, with the rules of origami described earlier, 
it is possible to trisect any angle!

Image from T. Hull's webpage

http://mars.wnec.edu/~th297133/omfiles/geoconst.html



  

What does this have to do with math? 
(Version 1)

● But we can't make just anything: 

In 1837, T. Wantzel proved that it's not possible to 
trisect an arbitrary angle using compass and 
straightedge.

● However, with the rules of origami described earlier, 
it is possible to trisect any angle!

(But it's still not possible to square the circle.)



  

What does this have to do with math? 
(Version 2)

A second way in which math and origami intersect is in 
the field of differential geometry.
For example, one natural question is:

● What kinds of surfaces can one form from a sheet of 
paper if only bending (i.e., not even folding) is allowed?



  

What does this have to do with math? 
(Version 2)

A second way in which math and origami intersect is in 
the field of differential geometry.
For example, one natural question is:

● What kinds of surfaces can one form from a sheet of 
paper if only bending (i.e., not even folding) is allowed?
These surfaces are called developable surfaces and 
include things like the cylinder and cone:



  

What does this have to do with math? 
(Version 2)

A related interesting question is
● What kinds of surfaces can one form with arbitrary 

creasing?



  

What does this have to do with math? 
(Version 2)

A related interesting question is
● What kinds of surfaces can one form with arbitrary 

creasing?
These so-called “applicable surfaces” can have much 
more wild shapes: to convince yourself of this, find a 
paper you are tired of reading and crumple it into a ball.

Image by Wikipedia user Army1987

http://commons.wikimedia.org/wiki/File:Paperball.png

A related interesting question is
● What kinds of surfaces can one form with arbitrary 

creasing?
These so-called “applicable surfaces” can have much 
more wild shapes: to convince yourself of this, find a 
paper you are tired of reading and crumple it into a ball.



  

What does this have to do with math? 
(Version 3)

● A third connection between math and origami comes 
through modular origami.



  

What does this have to do with math? 
(Version 3)

● A third connection between math and origami comes 
through modular origami.

● In this type of origami, paper is folded into simple 
units; then many of these units can be joined 
together to form elaborate geometric shapes.



  

What does this have to do with math? 
(Version 3)

This raises lots of interesting mathematical 
questions, like

● What sorts of polyhedra can we build using each kind 
of unit?

● If we use different-patterned paper, what sorts of 
colorings of the polyhedra are possible?



  

What does this have to do with math? 
(Version 3)

See the handouts and exhibit staff for more 
information and hands-on lessons!
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