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Squares

Imagine a stretchy rubber square.

Glue opposite sides. What happens?

=)

Glue adjacent sides. What happens?

=)
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Hexagons
Imagine a stretchy rubber hexagon.

+ + +
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Octagons

Imagine a stretchy rubber octagon.

=)
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Counting gluings

Three ways to glue a square:

+ + +

Two spheres, one torus.
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Counting gluings

Fifteen ways to glue a hexagon:

Five spheres, ten tori.
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Counting gluings
In general, (2n � 1) � (2n � 3) � : : : � 5 � 3 � 1 = (2n � 1)!! ways to glue a
2n-gon.

Proof.

2n � 1 ways to pair first edge

2n � 3 ways to pair next unpaired edge

: : :

3 ways to pair fourth-to-last unpaired edge

1 way to pair second-to-last unpaired edge
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The Question
Randomly choose a 2n-gon gluing.

Sphere probability?

Torus probability?

In general:

Question

What is the probability that a random 2n-gon gluing produces a surface
with g holes?

zero holes

one hole
two holes
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Determining genus

Definition

The genus of a surface is its hole count.

How to determine genus from gluing?

=) � � �

Answer: Euler’s formula!
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