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Mobius Strip

Klein Bottle
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Pair of Pants

Torus with One Boundary
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Surface Word: aAbB
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Torus with One Boundary



Surface Words

Still a Torus with One Boundary
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Surface Word: abAB



Curves on Surfaces

Curve Word: A
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Curve Word: AbA



Curves on Surfaces

Curve Word: AbA
Word Length: 3



Curves on Surfaces

Curve Word: aBAb
Word Length: 4



Self-Intersections

Curve Word: aBAb
Word Length: 4

Self-Intersection Number: 3
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Theorem for Pair of Pants (aAbB)

I For L ≡ 0 mod 4, max(SI(L)) =
L2

4
− 1

I For L ≡ 1, 3 mod 4, max(SI(L)) =
L2 − 1

4

I For L ≡ 2 mod 4, max(SI(L)) =
L2

4
− 2



Theorem for Torus with One Boundary (abAB)

I For L ≡ 0, 2 mod 4, max(SI(L)) =

(
L

2
− 1

)2

I For L ≡ 1, 3 mod 4, max(SI(L)) =

(
L− 3

2
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L− 1
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More General Theorem

For surfaces aAbB and abAB, the formula for the maximal
self-intersection in terms of curve word length is a polynomial of

O(L2) with leading coefficient
1

4



Future Research

Generalized Conjecture:

For surfaces with boundary, if there exists a relationship between
the maximal self-intersection and the curve word length, then this
relationship is O(L2). Also, the leading coefficient of this
polynomial approaches

I
1

3
= .33 for surfaces with an alphabet of 6 letters

I
3

8
= .375 for surfaces with an alphabet of 8 letters

I
2

5
= .4 for surfaces with an alphabet of 10 letters
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