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Knot: a smooth embedding of S1 into R3

Legendrian knot: a knot whose tangent vectors are
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services.math.duke.edu/~ng/knotgallery.html

Two Legendrian knots are Legendrian isotopic if they can be
connected by a smooth 1-parameter family of Legendrian
knots

services.math.duke.edu/~ng/knotgallery.html


Definitions

Knot: a smooth embedding of S1 into R3

Legendrian knot: a knot whose tangent vectors are
contained in the contact planes of ξ

services.math.duke.edu/~ng/knotgallery.html

Two Legendrian knots are Legendrian isotopic if they can be
connected by a smooth 1-parameter family of Legendrian
knots

services.math.duke.edu/~ng/knotgallery.html


Definitions

Knot: a smooth embedding of S1 into R3

Legendrian knot: a knot whose tangent vectors are
contained in the contact planes of ξ

services.math.duke.edu/~ng/knotgallery.html

Two Legendrian knots are Legendrian isotopic if they can be
connected by a smooth 1-parameter family of Legendrian
knots

services.math.duke.edu/~ng/knotgallery.html


Definitions

Knot: a smooth embedding of S1 into R3

Legendrian knot: a knot whose tangent vectors are
contained in the contact planes of ξ

services.math.duke.edu/~ng/knotgallery.html

Two Legendrian knots are Legendrian isotopic if they can be
connected by a smooth 1-parameter family of Legendrian
knots

services.math.duke.edu/~ng/knotgallery.html


Definitions

Front projection:
πf : R3 → R2

(x , y , z) 7→ (x , z)

y -coordinate is given by the slope of the diagram

Cusps come from the lack of vertical tangencies



Definitions

Front projection:
πf : R3 → R2

(x , y , z) 7→ (x , z)

y -coordinate is given by the slope of the diagram

Cusps come from the lack of vertical tangencies



Definitions

Front projection:
πf : R3 → R2

(x , y , z) 7→ (x , z)

y -coordinate is given by the slope of the diagram

Cusps come from the lack of vertical tangencies



Definitions

Lagrangian projection:

π` : R3 → R2

(x , y , z) 7→ (x , y)

z-coordinate (up to translation in the z-direction) is given by
integrating dz = ydx

Enclosed signed area is 0



Definitions

Lagrangian projection:

π` : R3 → R2

(x , y , z) 7→ (x , y)

z-coordinate (up to translation in the z-direction) is given by
integrating dz = ydx

Enclosed signed area is 0



Definitions

Lagrangian projection:

π` : R3 → R2

(x , y , z) 7→ (x , y)

z-coordinate (up to translation in the z-direction) is given by
integrating dz = ydx

Enclosed signed area is 0



Why?



Why?

Reason 1: intrinsically interesting

Classification

Reason 2: interact interestingly w/ other stuff

Lagrangian cobordisms



Why?

Reason 1: intrinsically interesting

Classification

Reason 2: interact interestingly w/ other stuff

Lagrangian cobordisms



Why?

Reason 1: intrinsically interesting
Classification

Reason 2: interact interestingly w/ other stuff

Lagrangian cobordisms



Why?

Reason 1: intrinsically interesting
Classification

Reason 2: interact interestingly w/ other stuff
Lagrangian cobordisms



Classification

Classical Invariants

1 Smooth isotopy type

http://people.math.gatech.edu/~etnyre/preprints/papers/legsur.pdf

http://people.math.gatech.edu/~etnyre/preprints/papers/legsur.pdf


Classification

Classical Invariants

1 Smooth isotopy type

http://people.math.gatech.edu/~etnyre/preprints/papers/legsur.pdf

http://people.math.gatech.edu/~etnyre/preprints/papers/legsur.pdf


Classification

Classical Invariants

1 Smooth isotopy type

http://people.math.gatech.edu/~etnyre/preprints/papers/legsur.pdf

http://people.math.gatech.edu/~etnyre/preprints/papers/legsur.pdf


Classification

Classical Invariants

1 Smooth isotopy type

2 Maslov number m(L): twice the rotation number of π`(L)
(choose orientation)

3 Thurston-Bennequin number β(L): signed count of the
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Thurston-Bennequin
number β(L) = signed count
of the crossings of π`(L) = 1
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Cobordism between n-manifolds M and N: a compact
(n + 1)-manifold whose boundary is M t N

Lagrangian cobordism from Legendrian knots L− to L+:
a properly embedded Lagrangian submanifold Λ of
(R3 × R, d(etα)) that is “cylindrical over L± at ends”

There exists s± ∈ R such that Λ = L± × R outside [s−, s+].
Order matters!
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following two moves
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Thank you!
(find me in office 215)
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