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Planar graph <= Incident poset has DM-dimension < 3
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A generalization of Schnyder woods to higher genus

. applications to encoding

i) a small set £° of special edges, (u, v, w)

doubly oriented and colored  at most 2-2g multiple vertices
(incident to special edges)

& i ii) a new local condition for
, i el edges in a sector incident to
;A a multiple vertex
U
m
1 =
&% = {ey, ea} A :
2
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A different approach

Euler's formula ingenus g : n—m+f =2 —-2g

Genus | Triangulation
Plane 0 m=3n—-06
Torus 1 m=3n
Double torus 2 =3n+6
g =3n+6(g—1)

K

Theorem

Triangulation on a surface —

orientation of the edges such that d*(v) =0 mod 3, d*(v) >0
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Characterization

Plane : Schnyder wood <= 3-orientation

Higher genus : Schnyder wood <= (0 mod 3)-orientation ?
False ! c

@é
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'Y(C) = # — F

Theorem
Schnyder wood <= (0 mod 3)-orientation and
~v(C) = 0 mod 3 for any cycle

Homology ~~ Check « only for a base
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Transformations
# 2 Schnyder woods ~~ Set of edges T = T1, T», T3 homologous
+ same out degree + T Eulerian
+ same value v for a basis + T homology zero ~~ Lattice
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Torus : 1st proof of existence

Gluing 2 planar Schnyder woods to make a toroidal one.

Theorem

Simple toroidal triangulation = Three non contractible and non
homotopic cycles that all intersect on one vertex and disjoint
otherwise.

| R R

N
i < m\\
val

= one-point-crossing Schnyder wood

¥

10/14



Torus : 2nd proof of existence

= =

11/14



Torus : 2nd proof of existence

By edge contraction

11/14



Torus : 2nd proof of existence

By edge contraction

11/14



Torus : 2nd proof of existence

By edge contraction

11/14



Torus : 2nd proof of existence

By edge contraction

11/14



Torus : 2nd proof of existence

By edge contraction

11/14



Torus : 2nd proof of existence

By edge contraction

Theorem A toroidal map admits a
crossing Schnyder wood if and only if it is essentially 3-connected.
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Orthogonal surfaces

Theorem A simple toroidal map admits a straight line
representation in a grid of size O(n?) x O(n?)
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