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Graph planarity characterizations: from Schnyder
woods to the Colin de Verdere invariant

Kuratowski theorem  (excluded minors)

Schnyder woods (via dimension
of partial orders) G contains neitherK s nor K 3.3 as minors

’ : dim(G) 3
Thm (Koebe-Andreev-Thurston) M @
Every planar graph withn vertices is isomorphic

to the intersection graph oin disks in the plane.
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Colin de Verdiere invariant (multlpllcr[y of , eigenvalue
of a generalized laplacian)
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3-connected planar graphs have nice properties

Def

G is 3-connected if and only if you need to remove at lea8tvertices to

disconnect it.

Thm (Steinitz, 1916)

| 3-connected planar graphs
correspond to skeletons of
convex polyhedra (inR3).

Thm (Menger)

If G is k-connected, then for each paif
u; vthere existk disjoint path from u to v

Thm (Whitney, 1933)

3-connected planar graphs admit a uniqu
planar embedding (up to homeomorphisr
and inversion of the sphere).
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Recursive decomposition of input data: 1D

Thm
Les range trees permettent de resoudre le range probem orthc
onal en dimension 1 en temp®(k + logn).




Recursive decomposition of input 2D data: Kd-Tree




Recursive decomposition of structured geometric d




Planar point location: geographic localisation
ight simulator

Maillage de L. Rineau, M.
Yvinec




Triangulations herarchiques
Thm (Kirkpatrick, '83
Etant donree une triangulation planaire de taillen,
la localisation d'un point se fait:

en tempsO(logn), espace O(n)




Separateurs et applications: localisation planaire

par marche akatoire D
complexieO( n)

decomposition recursive
avec petit separateurs

complexie
O(nlogn)
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Mesh segmentation partitioning

(image de Ariel Shamir)






































































































































































































































































































